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hOlM to use earn 
" ' 

The 28th edition of EEM is arranged in four volumes, 
each composed of related Product Sections. For user 
convenience, each volume contains its own Product 
Index and Directory (gtieen pages) and its own Manu" 
factur-ers and Sales Offices Directory (yellow pages). 
Every Product Heading .and every Manufacturer, of 
electronic products is listed. in each volume; Where, 
however, the Product Section is assigned to a volume ' 
other than that in use, a cross reference is made to 

, the appropriate volume for further infgrmation: 
To locate a specific product. Start by choOSing the 
volume whose title describes the class of electronif 
product you are seeking. If you are not sure which 
volume is appropriate, pick up' the fi.~st one' at hand ' 

and find the product heading in the green pages. 
There you will find either a list of that product's 
manl.lfactur€r~or you will be referred to the proper 
volurhe.1:\,I,1 prodtiCtsq're identified by their generic 

" tEfrms;Please reQd tI;le detailed instructions on the 
. , fu:st page of thisse'ction. Manufacturers with catalog 
d~taAn this edition of EEM appear in bold face type 
~ Page nurnbets ~reshown. Manufacturers appear
ing In, liQht face type have submitted verifying evi
del'jcethafthey,supplythe products shown. When you 
have Ibcated a product of interest, tum to thepage(s) 
shown for further information. You will find these 
;pages in each voh.ime in the appropriate sections.' 

prod"ct selection guides .' 
There are. 34 Product Selection Guides included in 
this edition of EEM! They are located on the first 
pages of the Product Section to which they apply. 

Use·the~e guides for basic selection parameters and 
then go to the EEM pages shown in. the gUide for 
more detailed information. 

product selection index eern 
salesollices 

1100' 
1300 
1400*, 
1500* 
1600 
1700' 
1800' 
1850 
1900 
2000 
2025 
2050 
2100*. 
2200 
2300' 
2325 
2350' 
2400' 
2440· 
2450' 
2475 
2500 
2550 
2600' 
2700* 
2800 
2825 
2900' 
2950' 
2975' 
3000' 
3100 
3130 
3200' 

3400 

4525 
4550' 
4600 
4700' 
4750' 
4800' 
4900 
5100' 
5150' 
5300' 
5400 
5500' 
5600' 
5700 
6000' 

Amplifier Assemblies, Instrumentation 
Audio Equipment & Accessories 
Cabinets, Enclosures, Racks & Chassis 
Capacitors 
Chemical Compounds (Adhesives, Cleaners, Coatings) , 
Circuit Boards (Printed), Materials & Accessories 
Coils, Chokes, & Inductors 
Cores, Magnets, & Ferrites 
Communications & Telemetry Equipment 
Computer Peripheral Equipment 
Computers (MinilMicro) 
Computer Software 
Connectors, Terminals, & Sockets 
Control Systems & Components 
Crystals, Oscillators, Crystal & Piezoelectric Pdters 
Data AcquisitionlHandling Systems & At:cessories 
Delay Line~ 
Panel Hardware· (Bezels, Dials, Knobs, etc.) 
Military Components )' 
Displaj,ls, Readouts, Lamps, & Lights 
Hber Optic Equipment & Accessories 
Mechanical Components 
Environmental Test Equipment 
Fans, Blo\vers, Cooling Equipmen~ & Heat Exchangers 
Filters . 
Hardware (Electrical/Electronic) 
Hardware (Mechanical) 

, Instruments, Test & Measuring 
Panel Meters (Analog & Digital) 
Instruments, Oscilloscopes 
Instruments, Graphic Recording 
Insulators & Insulating Materials 
Integrated Circuits, Hybrid Circuits, & Function Modules 
Interconnection Systems (Backpanels, Card Holders, 

Packaging Systems) 
Microwave Systems & Subsystems 
Microwave Components 
Military Systems & Equipment .. 
Motors, Drives, & Rotating Components 
Electro-optical Equipment 
Packing, Shipping, & Storage Containers & Materials 
Batteries 
Power Supplies, DC 
Power Supplies, AC 
Production EqUipment, & Manufacturing Services 
Prototype Boards, Kits & Design Aids 
Protective Components (Fuses, Circuit Breakers, etc,) 
Relays 
Shields & Shielding 
SolenOids 
Soldering & Desoldering Equipment' 

, Resistors 
, Potentiometers, Trimmers, Controls, & Rheostats 

Discrete Semiconductors 
Servomechanisms & Robotic Equipment 
Switches . 
Keyboards & Keypads 
Thermal Components 
Tools (Manual & Power) 
Transducers & Encoders 
Transformers 
Electron Tubes (lnduding CRT) 
Wire & Cable 

Main SalliS Office 
Hearst Business Communications, Inc: 
645 Stewart Avenue . 
Garden City, New York 11530 
(516) 222-2500 
1WX: 510-222-1673 
CABLE: UNITECH GARDENCrtYNY 

New England . 
Hearst Business Communications, Inc. 
20 William Street G80 . 
Wellesley, MA 02181 
(617l239-1333 

New York, New Jersey & 
Southern Connecticut , 
The Druker ComPany 
1101 State Road" Building N 
Princeton, New Jersey 08540 
(609) 921-3686 

Pennsylvania & Southeast 
The Gittelman Company 
Summit Office Centre 
7266 Summit Avenue 
Philadelphia Suburb 
Fort Washington, PA 19034 
(215) 646-5700 Atlanta O!fice (404) 523-1252 

Midwest lind Canada 
The Pattis Group 
4761 W, Tuuhy AVE!nue 
Lincolnwood, IL 60646 
(312) 679-1100 p 
lW}{: 910-223-0736 

Southern Califomi~ 
Nevada, ArIZona & Utah 
Media West 
202 Fashion Lane 
Suite 207 
Tustin, California 92680 
(714) 832-5005 

. lW}{: 910-595-1581 

Northern Califort)iat . . 
Pacific Northwest/Colorado 
Hearst BUSiness Communications, Inc, 
1333 Lawrence Expressway 
Santa Clara, CA 95051 
(408) 249-6800 

*Product Selection GUide 



advertisers' Index 
To find a specific manufacturer's data pages, an al
phabetical index of EEM participants appears in EEM 

. starting on page A·4 of VoluIT\e A and on pages 
0,4, C·4 and 0-4 of the other volumes. 

trademark and 
logoflnder directories 
A comprehensive trademark directory is included at 
the end of the EEM green pages in Volume O. NEW 
in this edition, the EEM logofinder shows the symbols 
and graphics used by manufacturers as identifiers on 
their products. Use these pages to locate manufac
hirers of specific trademarks and logos. 

manufacturers' Index 
In the EEM yellow pages you will find pertinent de" 
tails on all manufacturers listed in EEM including 
local sales offices and/or distributors. Please refer 
to the detailed instructions on the first page of the 
EEM yellow pages for additional information. 

! 

to order a product found In eem 
When you have located the product that suits your 
needs, call the manufacturer or the local sales rep 
or distributor as shown in the EEM yellow pages. 
Give the EEM data page number and specs from that 

page. You and the supplier will be talking on the 
same wave length which should simplify your order
ing and buying. 

to file manufacturers' catalogs and data 
The EEM File System has been revised and updated. 
The new EEM File System contains a complete Prod
uct Index. This Index tells you where to file which 
catalog. It also contains a cross-reference so you'll 
know where catalogs are filed. 
In order to use the new EEM File System all you need 
is a supply of standard letter size, third-cut, manila 
file folders which are available locally. You then use 
the pressure sensitive labels which are supplied with 
the File System to go into as much detail as you want 
(or need). 
Each label fits the third-cut file folder exactly. There 
are over 300 of these labels in one System: 1 for the 

index, 1 each for the 62 EEM Product Sections, 24 for 
the alphabetical file of multiproduct catalogs, ,plus 
more than 200 additional labels for System expansion. 
The System also includes 62 Cross Reference Cards 
so you can qUickly and easily find multiproduct cata
logs. The EEM File System is complete and can save 
you countless hours of time and thousands of dollars. 
Th~ price? Only $25.00. Send a check to: EEM File 
System, 645 Stewart Ave., Garden City, NY 11530 
and we'll absorb postage and handling.' Send a pur
chase order and add $2.00 for postage and handling. 
NY and CA residents, please add sales tax. 

technical Information: codes 
mlnlglossarles .•• charts ••• 

• • • 

Abbreviations/Acronyms ...................... A'1166, 0-1012, C'1028, 0'1016 
ASCII Code ............................................ D'1087 
Batteries & Fuel Cells ............................ 0·1430 
Capacitors ......... ' ..................................... A-1066 
Capacitor Formulas ................................ A'1093 
Conductors, Maximum Current '.. . 

Capacity .................. : ........................... C·1863 
Connectors .............................................. C·1129 
EBCDIC Code ........................................ 0-1092 
Encapsulation ...... , ...................... , .......... C·I086 
Opto Semiconductors ............................ 0·1214 
Power Supplies ...................................... 0·1462 
Relays .............................. ; ....................... 0·1308 
Relay Contact Forms ................... , .......... 0.1317 
Resistor Color Codes ............................ A ·1828 
Servo Components ........... ; .................... 0-1985 
Thermal Conductivity of Dielectrics ...... 0·1744 
Thyristors & High Power Diodes .......... A·2076 
Wire Gauges .......................................... C-,1844 

\ 



85 
86~lpl:t~beticalclndex . 
of Manufacturers 
Catalog .Pages 

/, , 

This index provides an alphilbetical listing of 
manufacturers pages and where to find them 

Abacus Controls lnc, , , , , , , , , .' 0.1880-1882 
Abbott Transistor Labs., Industrial Products Oiv. 

. . 0.1449, 1884-1885 
Abbott Transistor Labs.,' Power Supply Oiv. 

... ' , .. , .. , ...... ,' ............. , .. 0·1449-1461 
Abbott Transistor Labs., Transformer Oiv. 

, A'2102-2108 
ACC Electronics . A.1659 
Acopian ... ,.,.... 0.1463-'f497 
Acllve Contmllnstrmn ... , .... ,..... 0.1109 
AOACCorp. 0.1135 
Adtech Power Inc. '..... .. . 0.1499 
Advance Conversion· Devices Co: ... 0.1886-1887 
Advanced Oe,tector Corp., Applied Solar Energy Corp. 

.. , .................................. B·1203 
Advanced Sys. Concepts ,.,.............. Q.1137 
Ad-Vance Magnetics, Inc. ,........ .. C.1720 
Aeroflex Labs., Magnetic Prods. Oiv., ...... 13'1131, 

1779 
Aeroflex Labs., Microelctrns. Oiv ....... , .... A.1660, 
AirBorn, Inc .............. ,.; .... : ... C'1111-1118 
Airllyte Elt:trns. Co ......... ',' B.1128, 1132-1131 
AirpaxCorp. ... 'B'1226 
Airpax Corp., Cheshire Oiv. .., .. B.1138; 0·1 itO 
AirpaxCorp., PrederickDiv., A North American Philips 

Co ..................... ' ........ ~. B.1263, 1742 
Alberox .,. ... C'1617 

, Alco Elctrn. Prods., Inc. ., ....... , ... , £.1481-1483 
Alqen Proqucts Co, .......... C.1119-1124 
Allen Avionics .... A.1460-1463, 1584-1589,2109 
Allen-Bradley Co.,, Elettronics Group, ,Rockwell 

Corporation ' , 
.... ,A.1298-1301, 1784, 1787-1799, 1993-1995, 

, 2068-2069 
Ailen-Bradley Co., 'Electronics GroUp, Oiv. of 
, Rockwell Corp., Magnetic Products Div., 

... ........... .. , A·1298-1301 
Allen-Bradley Coo, Electronics Group, Oiv.of ROCkwell 

Corp., Microelectronic Products Oiv. ' 
. .. .... __ .... .- ... '. A.2068-2069 

Allen-Bradley Co., .Electronics Group, Oiv. ot 
Rockwell Corp., Resistive Products Div. , . 
......................... A'I993-1995 

Alps Electric (USA), inc. . ... _ , ....... : .... 0.1057 
Amco Engr:!l. ........ .. ...... Col 006-1 007, 1625 
Amedon, Inc. .. _.. .. . .., A.211 0-2117, 
AME Corp. .. ........................ S.1485 
Amerace Corp., Elastimold Oiv. , ....... 001111 
American Aerospace Controls B'1780-1781 
American Automation .. .', .' 0·1179 
American .Insulated Wire Corp., Leviton Mfg, Co. 

'. C·1747 
AmericanMicrosemiconquctor; Inc., , , 

....... _ .................. .'., Ao1661, 2070-2071 
American Resemch & Engineering .. 80 1486-1487 
American Switch Corp ........ ,' .... B·1488-1491 
American Tethnical Ceramics Corporation 

.................... , ..... A·l007-1009 
American Zettler.... 801264-1274 
'Amlan; Inc. ",... ., ........... , ... ,C.1125-1128 
AMP Incorporated .. ' ...... , Ao1590; Bol11 8-1120, 

" 1492-1493,1706; C.l H31-1152, 1748 
AMP Distributor Marketing Oiv, A Division of AMP 

Products Corporalion ... Bo1495; Co1130, 1683, 
" 1749" 

Amplifier Research ., ......... , ...... 0·1 002-1 003 
Amuneal Mfg. ; .. .. .. .. .. . .. .. :v Co1721 
Analogic Corp. ..... ..,'.. 00,1138-1139 
Anal09ic Corp., Data Conversion Prods. Grp. 

.......... 0.1138-1139 
Analog Modules, Inc. 
Andersen Labs, ',_ 
Anderson Elctrns. " 
Ango Electronics Corp, 
A. P, Circuit Corp, 

.. 0'1004 
Ao1591 
Ao1313 

................ , C.l008 
A·1592 

Apex Microtechnology Corp. ' .......... '. . .. 0.1005 
Apollo Magnetics Corp. .. .. ,. ," , .... _ .... 001058 
Appleton Papers Inc. . ' .......... ., .. .. .... 0.1059 
Applied Electro Technlg., Iht; STI Company 

... ,.. .. ...... ,.... B·1275 
Applied Power Conversion, Technology Dynamics, 

,Inc ............................. ,. 001500-1507 
Applied Research, Inc , A~1702-1703 
Arcolectric Corp' ... , .... BolO 18-1 020, 1496-1501; 

c-1153 
Aries Elctrns . ................ S ...... C.11.55-'1158 

'Armtec Industries, Inc., Oaven Components Grp:' 
........... ,...... .. ............ B·1502 

Arnold, MagnetiCS .... " ............. ·00 )508-1511 
AromatCorp .................. BoI276-1295;1503 
Arra Inc. '... ," .............. ,' A.1705 
Arrow Hart Oiv., Gooper Inds. . 801504-1'509 
Arstan Products IntI. Ltd ... __ . _ .. _ ... 'A02118-2121 
Asmann Components, Oiv. of ebm Industries, Inc. 

..... Co1160-1161 
Assembly Specialists ........... , .... -. . . .. C.1700 
Associated Research, Inc. .,. i. 0.11ljl-1182 
Astec USA, Ltd.. A BSR IntI. Co, __ 0~1512-1514 

, Astra-Med. Inc, '".,.", 0.1402, 
Astron Corp, ,' .. ,;, .. ",.:". ,.," .,: _". ,.,0.1515 
Astrosystems' , .......... " .... 0 01183,1517;1888 
Allee Inc. ". Bo1229; Col009, 1684, 1701, 1722 
ATR Elctrns:, Inc, : .. , 001889 

,Augat Inc. " '" Co1702-1703 
Ault, Incorporated .. ,' 001518-1-519 
Austron, Inc, .. , .... .' .. , ...... Ao1314-1315 
AutOmatic Coil Corp" Sub,Oesignatronics, Inc. 

,,, .. , .. , .. .' .. , ... ",'" AoI207-1209, 1464-1467, 
Automatic Timing & Controls Co, ' , ...... 001112 
Auto'Swage Prods. '.' _ C.1685 
Av~xElctrns ....... ." ........ , p o 1416 
Avromc Instrs, '_'" _,' ,'001890-1893 
A\itel OiV., Unitron Inc, 001895-1897 
AVX Corporation A'-1010-1011 
Axial Magnetics .......... Bo1139 

B 
Ballantine Labs. . .. , .. ., .. ., _ .......... ., , -001185 
B & K Precision, Industrial Electronics Product Group, 

Oynascan Corporation 
.. " ...... , .. ," 0.1t61}-1190,,1386-1388, 1521 

,Barnes Engrg, .,.,.,",.,.,' ,'. ","" Co101(}-;1024 
BSC-Metrawatt/Goerz ,-,."" .. " .. 0011,92-1 ~93 
'Bead Electronic Connettors. Bead Chain 
, Manufacturing Co, , , C.1162-1167 
Bead Elctrns.: Oiv, Bead Chain Mfg: Co. 
1 ' ,,",,'"'''''' C.1686-1'688 
Beau Products Oiv" Vernitron Corp_ "CoI168-1-170 
Behlman Engineering , , , " 001898-1905 
BEl Motion Systems Co" Corporate Off'" " ' 

,., .,.,',., .. ,".' ". ,-". ,., ., .. , 801782-1783, 
BEl Motion Sys. Co" Computer Prqd, Oiv. ,', B.1783 
BEl Motion Sys, Co., OigitalProds. Oiv. ,. " 80 1782 
BEl Motion Sys, Co., General Control Systems Div; 

,,,,,,,,,,,,,,,,,. """"";'" B·1783 
BEl MotiOn Sys, Coo, 'Industrial Encoder Div. 

""'"'' ." '"'' B.1782 
BEl Motion S.ystem Company, Kimco Division 

" " '" " " " , " ",. B·1783 
BEl Motion Sys, CO.\ Position Controls Oiv, 

B·1782 
Belden, Electronic Wire 8. Cable , 

,_, ,,,,,.,.,,.,,,', ,;",.",. OOI744:1?5~178!l 
Bel Fuse ",:"",,,:, Ao1468,1486;Bo123 1.232 
Bell, Floyd, Assocs" Inc, ,. _'.",. _" _ .. _".,001023 
Bell. F. W., InC:. ,,801784'17.85;00,1113, 

1194,1195,1977 
Bell tnds"J. W. Miller Oiv, .,"',.,.,' Ao1210-1217 
Berkeley NUFleonics Corp. " " " " " __ ,, .0·1·196 
Bertan Assocs, " ",. ,'c" 001522-1535 
Best Electrics Div, ' Bo1743 
B-G Instruments "".".",,' 0.1060 
B. }-I.Elctrl1$, ' '" " """" ", __ " A.2122-2123 

Bikor", , __ ,'" """ '"'' '"'''' 001536 
Bivar, Inc, ""." "" C.l025 
Blatek Inds" Inc, ""'" __ .... .. "" S.1787 
Bliley Elet.Co, """ ____ " __ '" A.1316-1323 
Blue M. A Unit of General Signal """',. 0.1165 
Bodine Elec, Co. "'"'''' B.1140 
Boonton Elctrns. Corp. , , .. 001197 
Bopla Enclosures _. C.l P26 

-Bosch, Robert, Corp. , B'1296-1297 
Boschert inc, ' , 0·1537-1540 
Bourns, Inc" Resistive Components Group 

"""" A.1800-1803, 1996-2008 
Bowmar / ALI, Bowmai Instr. Corp. _,,001331-1333 
Bowmar !nstryment Corp.; Aer()space Oiv, 

,B·-H07 
Breeze-Illinois, TransTechnology Corp_ 

, , ' . C'1171,1790-1792 
Brevel Motors, Inc., Sub. Vernitron Corp, '" B.1141 
Brim Elctrns, """"""," """" CoI793-1800' 
Buckeye Stamping Co" C.l027 
BuehlerProducts, Inc. Bo1142 
Bulbtronics, Inc, '" 1301021 
Bumper Products Corp, _"'" C.1694 
Burges,s Switch Co., Inc, Bo1'5,10-1512 

C 
Cabtron Sys., Inc_ 
Caddell-Burns Mfg. , 

'" ",:, C'1029 
Ao1218-1229 

'Caddock Electronics, Inc. AoI804:1827 
Calex Mf9 .. Co., Inc. .,,' _ ""., Do WOO, 1542-1545. 
California Avionics Labs, _' b.1198 . 
California DC ".,;" ,.,""" "",.,,,.,,. 001546 
CalifOrnia Instruments, A Div, of (\mstar 1;ech. Prods, 

Co" Inc, ' " " " " " " "" " " , , :;. 0.01907 
Calmark Corp, ___ " ; " " '" __ C.l 030'-1 044 
Cal-Rlnc. ,'" .. ,,,,,, A.1829-183,I; Bo1745-1747 
Cambridge Aero Instruments, Inc, 001116 
C & K Components, Inc, ","," Bo1513 
Canon USA, Elctrn. Comps, Oiv_ 'Bo1143 
Canyon Elctrns, '" Bol022 ' 
CapacitorTechnology, Inc, ". _,. Ao1012 
Capar ,Components Corp" Oiv, of Diplomat 

-Electronics""" "", .. ,"", .. "" A.1013 
,Carlingswitch,lnc_ Bo1514-1515 
Carol Cable Co.,Jnc .. Columbia-Elctrn. Cables Ojy, 

" .. , ,;,. ",:: ,',.' .. ',""""""""""" C-1801·1819' 
Catalyst Research, .. , " .. , .. ; , .0.1417 
'~atonConnect6r Corp.' ' ..... " __ , ,:,. , , " . ,: (;0,1172 
Celesco Transducer Prods" Inc. __ , .. 80 1788-1789,' 
Centronic Inc, """ '''' ".",,'"'' 13'1204-1205 
Ceramaseal '" -''' " " " " ".' "Co 1173 
CES Elctrns, " , , _. ,', ,_ 0-1606 
Chassis-Trak, General Devices Co" Inc, . 

'" _" :,""." , Col 062-1 063 
Chatsworth Data Corp, CablemasterDiv,; ,,0.1; 99 
Cherry Electrie;al Prods. Corp. ' 

'" Bo'1024, 1521-1533, 1708-1712 
Chessell Corp. "'"~ .. ''' .0.1403 
Chesterfield Prods. , .. _ :'. ' A.1593 
Chicago Lock Co. . " _ " " " "',, B.1534 
ChriStie Elec_ Corp_ 0.1547-1549 
Ch,rono-log,Corp . .. "..... . .. :, . ".-" D-1061 
Cincinnati Sub-Zero Prods, 0.11'66 
Crprrco Inc ____ , . , , , , , • ' , . , , " 0.1,062 
Clarrex ElectroniCs BoI206-1'209 
Clare Division, General Instrument Corp_ 

. ".,,""''''' __ ,,'''' Bo1260, 1302-1,306 
Clarke-Hess Comm. Resch: Corp:, _, ,001200'1201 
Clifton Precision, Litton Systems, Irlc, . ,: .-, B.1144 
CML MACARR Oiv" Marine Electric RPO, Inc, 

"_"",,,," 0~1908-1909 
Coaxial Dynamics ".,.,' p.1203 
COBA, Inc, "" , , . Bo1535-1537 
ColberCorp, __ "" ,,,,,,,·,A,01832 '\ 
Cole Instr. """"" 1301538, /, 
Colorado Crystal Corp. Ao1324 ' 
Comclok, Inc, """'" Ao1325, 



Communications Instrs" Inc, ,',',',' Bo1298-1301 
Compac ...... ' Ao1594, 1706-1707; C01 046-1 049 
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VIZ Test Equipment Oiv. VIZ Mfg. , ... :.. 0.1864 
Triplett Corp.-A Pemil Co .... , ....... 0.1318-1j321, VL Electronics ..... ..., ,.......... . B"1117 

US. Toyo Fan Corp ... . Voltage Multipliers, Inc. . .... : .. ,A'2097 1380-1381 
TRW Capacitor Oiv. . ......... , .... I- A.1179-1185 
TRW Connector Oiv., TRW Electronic Components 

Grp. .. ,. . . . . . . . . ... B.1126-1127; C.1536-1.565 
T1RW Cylindrical Connector Oiv., TRW Electronic 

v Voltex . .. .. .. . ... .. 0.1865 
VRNlnterriational, Div. Vernitron ... , A.2054-2D55: 

. 0~1956 . 

iN 
Validyne Engrg. Corp. . ........ 0.1164 
VamistorCorp. .. .. ...... A.1967 Components Grp. .. ... .' .......... : .. ... C.1566 

TRW Motor Division, Industrial/Commerical 
" Products ............................ ,.. B.1194 

Varian Canada, Inc., MicroWave Oiv. 
0.1 859-1 86~ 

.. A·2095 
.. ..... 0·1442 

Wabash Relay &Elcirns. 9.1460-1461 

lRW Motor Oiv .. (Military) ................. 8.1195 Yaro Semiconductor, Inc .. 
Wall-Able Manufacturing Corp. .. C.1570-1571 
Ward Leonard Elec. . . . . . . . . . . . . A.1986-1988 
Wayne Transformer Co., Inc. . " A.2340-2341 
WECO Electncal Connectors, Inc ... C'1572-1578 

TRW Optoelectronics Oiv. . ............... A~2094; Varta Batteries, Inc. . ... . 
B·1221-1223 Vector Electronic Co., Inc. 

TRW Resistive Products Oiv., TRW Electronic ..... , .. C.l095, 1098, 1102-1103; 0.1103-1104 
Components Grp .......... , ........ A.1954-1957 Vectron Labs. ... .. ... A.1450-1454 

Wells Elctrns. ............. .. C.1580-1587 

TS Products, Inc .......................... , 0·1990 Veetronix, Inc., Sub; Reach Electronics .... B.1703 
Wesco Electrical Co. ..... A.1198-1203 

nE, Inc. ............ . .... A.1644-1655· Yelonex ........ : ............. 0.1324-1325,1383 
Wes-Garde Components Group, Inc. ...... 8.1698 

:rusoriix, Inc. ' ............ A.1187-1193, 1656-1657 Vent-Rak Oiv ...................... C.l064-1065 
W.ilco Corp. ... .. ... . . .... A·1296-1297 

U . Venus Scientific, Inc... .. .. .. .. .. .. .. .. .... 0.1863 
Wilmore Elctrns. Co. . 0.1867-1869,1974-1975 

U . I A 1958 1965 Vernit!3ch ....... A~2048-2049: B.l011, 1196~1197, 
Wintek Corp. .. ......... .. . 0.1105, 1107 

Itronrx, nco .......................... - , ' 1830-1831;0.1991 X 
Ulveco, Inc. . .................. '" . . .. A·2338-2339 Vernitron Corp., Control Comps. Oiv. . . 
Unicorp .......................... . . . . . ... C·1696 ." ....................................... B.1199-1202 Xentek, Inc ......................... 0.1870-1873 
Unim<!X·Switch Corp .............. , ........ B·1702 V . p' . . O' A 55 
Union Carbide Corporation, Battery Prods. Oiv. erMron lezoelectnc IV. ............... ~ 14 

Xico, Inc:. ............... .. D~ 1 0132 
Xsis Electronics, Inc. ....... .. AO\ 457 

.. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . ... 0.1440-1441 Vibra-Metrics.. .. .. . .. .. .. .. .. .. . .. .. .. ... B·1832 
Union Carbide Corp., Elctrns.Oiv., Component Dept. Victoreen, Inc., Component Oiv ..... .- A •. 1968-1971 

Xylog Corp. . .......... 0.1875. 1976 

.. .. .. .. .. .. .. . .. .. . .. .. .. .. .. . A.l1 06-11 07 Viking Labs/ Honeywell, Operation of Test 
y 

U 't' ed Ch m' Con Inc A 1'194 1197' Instruments Oii!. of Honeywell, Inc. . .... B.l013; nr e 1-. ............... - 0.1327 Yardney Battery Div., Yardney Corp. 0·1443 
UNITRACK Oiv., Calabro Inds., Inc ......... 0.1094 
Unitrode Corp ......................... ,A.1697-1699 Virginia Plastics Co ..... C.1567-1569,"1909-1911 

Yuasa 9attery (America), Inc. . .,. 0.1445 

Unitron Inc. ......................... 0.1895-1897 Vishay Resistive Sys. Grp. . ......... :A.1972-1985, Z 
Zeus Universal '{oltronics ...................... 0·1858' 2051-2053 
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Alpha Distributor Corp. "." .. " .... ".",." .. pgs. 624, 643, 702,)13, 815 
Distributor Specialists """"''''''''''','''''''''''''''''''' pgs. 708,775,786 
Electric Switches, Inc ... , ..... 8'1516,1517, pgs. 605, 614,616,632, 
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Inductive Products Inc, .................................. , ..... , ......... ; ........ A "1230 
'Inductor Supply .... ~" .. ; .. , ............................... , ................ : ........... p. 700 
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85 
86 Product 

. Index and 
DIrectory· 
All products are listed alphabetically by their generic names and then by 
subclassification. For example. look for "fiber Optic Connectors" 
under "Connectors, Fiber Optic" or for "Digital Panel Meters" under 
"Meters. Panel (Digital)." 

Following each product heading is a four-digit number directing you 
to the Product Section where these products are usually cataloged. If 
that Product Section is not in the EEM volume you are using. a "See 
Vol. A. B. C. or D"will direct you to the proper volume for your prod
uct classification. No numbers appear with cross-reference headings. 

Under each product heading whose Product Section appears in the 
volume you are using. the names of the manufacturers who supply the 
product are shown in alphabetical order with EEM catalogers show.n 
first in boldface type with appropriate page numbers. Other manufac
turers are shown in light face type. The symbol (§) indicates that these 
products are available from local distributors. The symbol (t) indicates 
that the product is available to MIL specifications. 

Abrasive Belts, Compounds, Cords, Powders, etc.-5400 
- See Vol. C 

Absorbers,. Microwave-3400 - See Vol. D 

Accelerometers-5S00 - See Vol. B 
Acoustic CM Equipment (MIL), Airborne-3475 - See 

Vol. D 

Acoustic Systems (MIL)-3475 - See Vol. D 
AC Power Protection Equipment - See Line Conditioners 

(Vot. D) 

Actuators, Satellite Antennas-1900 - See Vol. D 

Actuators, Servo, linear-4900 - See VO.I. D 

Actuators, Servo, Rotary-4900 - See Vol. D 

Adapters - See Connector Adapters (Vol. C), Plug Adapters 
(Vol. C). Socket Adapters (Vol. C), etc. 

Adapters/Connectors, T.V. to Peripheral Equipment-
21.00 - See Vol .. C 

Adapters, Fiber Optic-2475 - See Vol. B 
Adapters, Meter, Current Measurement-2900 - See 

Vol. D 

Adapters, Modular Telephone-2100 - See Vol. C 

Adapters, US to European Power-2100 - See Vol. C 

Adapters, Wall Plug-in - See Power Supplies, Plug-in 
(Vol. D) 

Adapters, Waveguide-34SO 
t Airtron, litton Industries. Inc., 200 E Hanover Ave., Morris Plains, NJ 07950 

. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .. 201-539-5500 
Alford MIl} Co., P.O. Box 2116, 32 Sixth Rd., Woburn. MA 01888 ........ 617-935-8810 
Amphenol, An Allied Co., 43 Commerce Ct. lisle, IL 60532 ........ '. . . . .. 312-963-3500 

tArra Inc., 15 Harold Ct, Bay Shore, NY 11706 ................ , .......... 516-231-8400 
Deutsch Co, Deutsch.Fiber Optics Div., 7001 W. Imperial Hwy., Los Angeles, CA 90045 

................................................... , .................... 213-649-1400 
§t Harris Corp, PRO Elclrns. Div., 8801 Jericho Tpke., Syosset, NY 11791 

..................... ' ................................................. ' 516-364-0400 
tJunction Devices, Inc, 2488-A Townsgate Rd, Westlake Village, CA 91361-2594 

...................... .. ..................... 818-889-4030;805-497-4421 

MI A-cam Millimeter Products, MI A-Com, Inc., Second Avenue, Burlington, MA 01803 
..................................................................... 617-272-3000 

§,t MI A-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 
.................... ................ . .......... 603-424-4111 

Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 ............ 714-987-4715 
Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

...............................•....................................... 215-489-3700 
tMicrolab/FXR,10 Microlab Rd,livingston, NJ 07039 ..•................. 201-992-7700 
t Micro Mode Prods., 1870 John Towers Ave., EI cajon, CA 92020 ....... 619-449-3844 
§ Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 ..... 617-655-0060 
t Narda Microwave Corp.. 435 Moreland Rd, Hauppauge, NY 11788 ..... 516-231-1700 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ..... , ... 914-939-8900 
t Reeve ElectroniCs, MellishE Murray, 1720 W. Fulton St, Chicago, IL60612 

.............................................................. : ........ 312-670-0150' 
Sivers IMA, 5669 Selmaraine Drive, Culver City, CA 90230 ........... ~ .. 213,390-7477 

§t Systron-Donner Microwave Div., 14944 Oxnard St, Van Nuys, CA 91409 
...................................................................... 818-786-1760 

§t Waveline, Box 718, W. Caldwel( NJ 07006 .............................. 20h226-91oo 

Adapters, RF (MIL)-2440 - ~ee Voi. B 

AdheSives, Conducting-1600- See Vol.C 

Adhesives, General Purpose-1600 - See Vol. C 

AdheSives, Insulating-1600 - See Vol. C 

Adhesives, Liquid Spray-1600 - See Vol. C 

Adhesives, Optical-1600 - See Vol. C 

Adhesives, UV Curing-1600 - See Vol. C 

AdheSives, Wire Tacking-1600 - See Vol. C 

Air Cleaners & Filters (Shielded & Unshielded)-2600 -
See Vol. C 

Air Conditioners (For Equipment)-2600 - See Vol. C 

Alarms & Alarm Systems-2200 - See Vol. D 

Alarms, Controls, Photoelectric-3700 - See Vol. B 

Alarms, Static - See Alarms & Alarm Systems 

Alloys, Brazing-5400 - See Vol. C 

Alloys, Metal/Ceramic-1600 - See Vol. C 

Alphanumeric Readouts - See Tubes, Readout (Vol. A) 

Alternators-40SO - See Vol. D 

.EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



A~apters, VVaveguide-3450 

, Altirneters-2900 - See·V()I. D 

Aluminizers, Vacuum - .See Deposition Equip- (Vol. D), 
, . Evaporation Equipment, Electronic seam (VoL D) 
Amplifiers,AF-1300 - See V()/; D' . 

Amplifi8rs~ Antenna-1900 -See ,V()I.D .' 

Amplifiers, C()mpre8S()r-1100 - See V()I. D 

Amplifiers, Current, AC-1,100 -- See V()I. D 

AniPlifi~rs, DC-1100 - SeeV()I.D 
Amplifiers, Data - See Amplifiers,lnstrumentation (Vol. D) 

Amplifiers, Decade-1100 - See V()I. D 

Amplifiers, D8flectio~~Also See Yokes,. Deflection, 
c:>scilloscopes, etc.-110~ ~ See Vol. D \ 

Amplifiers, Differential~1100 - See Vol. D 

Amplifiers, Distribl.ltion~1100 -. See Vol. D 
Amplifi,rs, Equalizati~n-~300 "':;See Vol. D 

AmplifierS,Fiber Optic-1100 - See Vo/.D 

Amplifiers, IF-1100 ...:.. See Vol. D ~. 

Amplifiers, Instrurnentation-11pO - See Vol. D i 

Amplifiers;, Integrating-Also See Amplifiers, Operational; 
Integrators, E!ectro~ic-1100 - See Vol. D 

Amplifiers, Isolation-1100..,.. See Vol. D 

Amplifiers, Klystron-3400- See Vol. D 

Amplifiers, Umiting-1100 - See Vol.D 

Amplifiers,Une-1100 - See Vol.D 

Amplifiers, Lock-in,:1100 - See ,Vol; D 

Amplifiers, 'LQgarithmic-1100 - See Vol. D 
Amplifiers, Magnetic-1100 -See Vol.D 
Amplifiers,'Master Antenna'-'See Amplifiers, Distribution. 

(VOl. D) . 

Amplifiers, Mi,crQphone- See Amplifiers, AF (Vol. D) 
Amplifiers, Microwave-3400 ~. See Vol •. D 

Amplifiers, MilCing-1300 - See Vol. D 

Amplifier:s, Multichannel-1100 -' SeeVol,D 
Amplifiers,Narrow Band-1100 ..,..·See Vol. D 

Amplifiers,Null-1100 - 'See Vol. D 

Amplifiers; Operational-1100 -See Vol. D 

Amplifiers, flarametric-3400....,SeeV()/~ D 

. AmplifierS, Peak Umiting-1100 - Se, VQI, p , 
Amplifiers, Peak Sense &Hold-11tJO--SeeVol.D 
Amplifie~, Ph8se-LOctc LoOP-1100'..,..See Vol.D •. , . 

Amplifiers, Photocelf -' See AmpUfiers; Tr!Hlsducer (VoL 0) 

Amplifiers,Power-1100 - See Vol. D . 

Amplifiers, Programmable Gain~.1100 - See Vo/.l); 
AmpJ.lflers, Pu~IiC Address- S&eAmplifi8l's; AF (Vol. D) 

Amplifiers~ Pulse-1100 - See.Vo/. D 

Amplifiers, Pulse Umiting-1100 "'SeeVoL.D 
Amplifiers, Recording'- S~Arnplifiers,AF (Vpl. 0) 

. Ampliti8rs, ReSolver - See Amplifiers, ,Servo (Vol. D) 
. Amplifiers, RF-1100 - See V()I; D:' " . 

Amplifiers, Sample & Hold-1100- See Vel;C; 
AmplifierS, Servo-4900 - See Vol. D' 

Amplifiers, Single Sideband~1900 - $eeV()/. D 

. A-tO 

Amprlfiers, .. Strain Gauge. - See Amplifiers, Trahsducer~ 
(Vol. D) l 

Analyzers, Harmonic-2900 -, See V()I. D 
Analyzers, Impedance-2900 - See V()I; D 

Analyz;ers, Interference-2900 - See V()I. D 
" 

Analyzers,lntermQdulation-2900 - See Vol. D 

Analyzers, Logic.2900 -- See Vol. D 
Analyzers, Magnetic-2900·~ .See Vol. D 

Analyzers, Microwave~3400 - See Vol. D 
~nalyzers, MQdulation-2900 -See Vol. D 

) Analyzers, Network-2900 - See Vol, D 

Analyzers, Noise-2900. - See Vol. D 

Analyzers, Phase &VOIta~-2900 -See Vol. D 
AnalyZe,., Protocol-2900 - See Vol. D . 

Analyzers, Pul~-2900 ':"'See Vol. D 
Analyzers, S8rvo-4900-See'Vo/. D 

Arililyzers,signature-~900 -See. ,Vol, D,. ,. . 
Anlilyzers, Sonic & Subsoni~2900 -See Vol. D 
Analy~e~, SPectrum-2900 - See Vol. D···· 
AnalYzers, Tra~ste'r .Function-2900· .~·See VOl:' D 

,Analyzers, Transient~~900 ... See 110(. !} 

Analyzel:'Si Ultrasonic-2900 - See Vol. D 
Analyzers; Vibra~on;'2900' - S~ Vot D .' 
Analyzers" Video -:- See An~lyters, Spectrurh(Vol.D) 

Analyzers;Waveform-2~ - S.,. yo/. D . 

AnalyZers; Wow· &FluHer~2900 - See Vol., 0 
Analy~ers (Mll)~ AntennaP~erf'l-3475-S~evo/;D 

t"7"PrOductmeets MIL .~~ 

) 



Analyzers (MIL), Pulse-3475 - See Vol. D 

Analyzers (MIL), Spectrum-3475 - See Vol, D 
Anemometers-2900 - See Vol. D 
Annunciators-2200 - See Vol. D 
Antenna Dummy Loads - See Dummy Loads (Vol. D). 

Antenna Feed Systems-3450 . 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Ad., Woburn, MA 01801 ........... 617-935-5150 
Alpha Inds., Inc. - TRG Millimeter Comp., 20 Sylvan Rd., Woburn, MA 01601 

....................................................................... 617-935-5150 
American Electronic Labs., Box 552, Lansdale, PA 19446 ............... 215-822-2929 

§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Rd, E Syracuse, NY 13057 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 315-432-8909 

t Cablewave Sys., 60 Dodge Ave_ North Haven, CT 06473 ......•........ 203-239-3311 
Datron Systems, Inc., 200 West Los Angeles Ave., Simi Valley, CA 93065-1650 

· .. . . . . . . . .. . . . . .. . . . . . .. . . . . . . .. . . . .. .. . .. . . . . .. .. . . . .. . . .. . . . .. . . . ... 605-584-1717 
t Dielectric Communications, General Signal, Tower Hill Ad, Raymond, ME 04071 

........................................................ 207-655-4555;800-341-9678 
t Eastem Microwave, 4 Gill Sl, Woburn, MA 01601 ........................ 617-935-8600 
t Electro-Magnetic Processes, Inc., 9616 Owensmouth Ave., Chatsworth, CA 91311 

· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-862-{l333 
Electmspace Sys., Inc., P. O. Box 831359, Richardson, TX 75083-1359 

.......................................................•...... : ........ 214-783-2004 
§tE-Systerns, Garland Div;Box 226118, Dallas, TX 75266 ................ 214-272-0515 

t Gabriel·Elclrns., Box 70, Scarborough Indl. PI<., ScaJborough, ME 04074 
................... , .................................................... 207-883-5161 

t Hughes Aircraft Co, Aerospsce Grps./Support Sys:; p.o. Box 90515, Los Angelas, CA 
90009 .............................. : ................................. 213-670-1515 

tLorch Elctrns., 105 Cedar La. Englewood, NJ 07631 .................... 201-569-6282 
MI A-Com'Cable/Home Communication Prods"n SateilHe Antenna Systems, MI A-Gorn, 

Inc., P.O. Box 468, Newton, NC 28658 ............•.... 6OQ-222-1195;704-464-4141 
M/A-Gom MOM, Inc_ MIA-Com, 9000 Fullbright Ave., Chatsworth, CA 91311 

· .................................................... : . . .. .. . . . .. . . . . .. 818-700-8400 
Maury Microwave, 8610 Helms Ave_ Cucarnonga,-CA 91730 ........ , ... 714-987-4715 

t Microwave ApplicaHons Grp., 3030 Industrial Pkwy., Santa Maria, CA 93455 
.................................................................... '," 605-928-5711 

tMiII~lect, 7752 Enterprise Dr., Newark, CA 94560 ........................ 415-791c5188 
tNurad, Inc.;2165 Druid PI<. Dr., BaHimore, MD 21211 ..................... 301-462-1700 
§ PIl$S & Seymour, Inc., P.O. Box 4822, Syracuse, NY 13221 ... : ....•.... 315-488-6211 
tPoWer Sys. Grp., Rantec Div_ Emerson Elec., 9401 Oso Ave_ Chatsworth, CA 91311 

• . ................................................. '. . . .. . . . . .. . . . . .. . . .. 818-885-8223 
t Premier Microwave, 35 New Broed Sl, Port Chester, NY 10573 ......... 914-939-8900 
tRadio Resch.lnstr. Co., Inc. Two Lake Ave. Extension, Danbury, CT 06811-5295 

· ................................. '.. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 203-792-6666 
Sanders Assoc.s., Flexprint Prods. Div_ Grenier FId, Manchester. NH 03103 

· ........................................... '1 . . .. .. .. . . . . . .. . . .. . .. . ... 603-669-4815 
§t Sealeptro, 225 Hoyt St, Mamaroneck, NY 10543 ............•.....•..... 914-698-5600 

tG.T.E Gov' Sys. Corp., Comm. Sys. Div_ 77 A St, Needham Hgts.. MA 02194 
........................•...•....•.........•.....•..................... 617-449-2000 

§tSystron-Donner Microwave Div_ 14844 Oxnard Sl, VIin NUys, CA 91409' 
.... : .................................... : ............................. 818-798-1760 

Tasker Systems, 20131 Sunburst Sl, Chatsworth, CA 91311 ............ 213-341-3010 
tTecom Inds., 9324 Topanga Canyon BlVd., Chatsworth, CA 91311 ...... 818-341-4010 
t Teledyne Micronetics, 7155 Mission Gorge Rd., San Dfego. CA 92120 .. 619-563-3525 

Ten-Tee, Inc., Industrial Park, Sevierville, TN 37862 .......... : .......... 615-453-7172 
t Transco Products, Inc., 4241 Glencoe Ave., Marina del Rey, CA 90295 .. 213-822-0600 

Antenna Groups (MIL)-3475 - See Vol. D 
Antenna Groups (MIL), Elint-3475 - See Vol. D 
Antenna Rotators-1900 - See Vol. D 
Antenna Sets (MIL), DF-3475 - See Vol. D 
Antenna Switching Matrices-1900 - See Vol. D 
Antenna Towers-1900 - See Vol. D 
Antennas, Airborne-1900 - See Vol. D 
Antennas, Citizens Band - See Antennas, Whip & 

Accessories (Incl. Marine & Mobile Types) (Vol. D) 

Antennas, Direction Finding-1900 - See Vol. D 
Antennas, Ground Plane-1900 - See Vol. D 
Antennas; Helical-1900 - See Vol. D 
Antennas, Log Perlodic-1900 - See Vol. D 
Antennas, Loop-1900 - See 'Vol. D 
Antennas, Microwave-1900 - See Vol. D 
Antennas, Multiband, UHF/VHF-1900 - See Vol. D 
Antennas, Phased Array-1900 -See Vol. D 
Antennas, Rhombic-1900 - See Vol. D 
Antennas, Satellite-1900 - See Vt>I. D 
Antennas, Spiral-1900 .... See Vol. D 

Antennas, T~lescopic-1900 - See VOl. D 

Antennas, Whip & Accessories (Incl. Marine & Mobile 
Types-1900 - See Vol. D 

Antennas (MIL)-2440-See Vol. B 
Antennas (MIL), DF-3475 - See Vol. D 

. Antennas (MIL), ECM·3475 - See Vol. D 

Antennas (MIL), EW-3475 - Se~ Vol. D 

Antennas (MIL), Multibeam-3475 - . See Vol. D 
Antennas (MIL), Phased Array~3475 - See Vol. D 

Antenna Systems (MIL)-3475 - See Vol. D 

Antenna Systems (MIL), DF-3475 - See Vol. D 

Antistatic Devices, Blowers, Guns, etc.-4100 - See 
Vol.D 

Antistatic Packaging Materials - See Packaging Materials, 
Antistatic (Vol. C) 

Antitheft Devices - See Alarms & Alarm Systems (Vol. D) 

Armatures - See Motor & Generator Armatures, Rotors, 
Stators (Vol. B) 

Arms & Manipulators, Robotic-4900 - See Vol. D 
Array Processors-2025 - See Vol. D 

Array Sockets - See Sockets, Array 

Arresters, Electrical Surge - See Suppressors, Transient 
VoHage (Vol. B) 

Arresters, Electrical Surge/Lightning (MIL)-2440 - See 
Vol. B .' 

Artificial Loads - See Dummy Loads (Vol. D) 

Assembly & Fabrication Services (Incl. R & D)- See 
Services, Assembly & Fabrication (Vol. D) 

Attenuators, Audio-1300 - See Vol. D 
Attenuators, Audio (T, L, LL Pads)-4750 

Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, C<\ 
92507, 714-781-5050 .• .. • .. • • • • • . • • . • • • .. • • • .. • • .. .. • • • • . • • .. • ... A.2006. 

§ YRN Intamatlonal, Dw. Yernltroi1, 2601 72nd St N., Box 44000, St Petersburg, FL 
. 33743. 813-347-2181 ................ , • • • • • • • • • • • . • • .. • • • • • . • • .. •• 001056 
§Hi-Tech Components, Mitsubishi InternatiOnal Corp_ 520 Madison Ave., New York, NY 

10022 ......... : . . .. .. . .. .. . . .. .. .. . . . . . ... . . ... .. .. . . . .. .. . . . . . . .. . . .. 212-605-2607 
§tjFW Inds., Inc. 2719 E. Troy Ave., Indianapolis, IN 48203: ............... 317-783-9875 

Mallory Components Division, Emhart EIec./EIctm Grp., 3029 E. Washin!Jton St, 
Indianapolis, IN 48201 ..............•................................. 317-261-1361 

t Noble USA, Inc., 151 Stanley St, Elk GrQve Village, IL 60007 .:......... 312-364-6038 
§Philmore MIg., 401nip Dr_Inwood, NY 11696 ............................ 5'16-239-6161 

SGS Semiconductor Corporation, 1000 E Bell Road, Phoenix, AZ 85022 
.....•...............•................................................. 602-86Hll00 

§ Souder, American Trading & Prod Corp., 9360 Watson .Ind'i. PI<., St Louis, Me 63126 
· . .. .. .. . .. . .. .. . .. . .. .. .. . . ... .. . . . . .. .. . .. .. . .. .. . .. . . .. . . .. .. . . . .. . .. 314-962-9870 

Trimm, Inc. Div. of Newton Instr. Co., 400 W. Lak~ St, Box 489, Libertyville, IL 60048 
· .................................................................... , .. 312-362-3700 

Attenuatots, Coaxial-3450 . 
t AmI Inc., 15 Harold Ct, Bay Shore, NY 11706, 516-231~ ............. ".1705 
§ Compac, 279 Skidmore Rd., Deer Park, NY 11729, 51f1.687-3933 •••••••• A.1706 
t D8ico Inds.;'lnc., Box 5225, Compton, CA 90224, 213-831-1143 •••• :.... A.1708 
t Eicom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33431, 305-994-1774 

•••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1711 
tGeniiral Microwave Corp., 155 MarIne St, Farmingdale, NY 11735, 516-694-3600 

. _ ......... , ........ ;; ............................................. A·1712 
§ m Pomona Electronics, 1500 E. 9th St, P.O. Box 2767, Pomona, CA 91766, 

714-823-3483 ..................................................... <>1330 
t MIni-Circuita L.8b., 2625 E. 14th St, P.O. Boli 166, Brooklyn, NY 11236, 

718-934-4500 .......................... , .... :- A.1719-1720,1768,1770,1771 
t Alan Inds., P.O. Box 1203, Columbus, IN 47201 .•..............•.•...•.. 812-372-8869 

Alpha Inds., Inc. MiCrowave Camp. Oiv_ 90 Glenn St, Lawnsnce, MA 01843 
· ...................................................................... 617-861-8520 

t Applied Research, Inc., 160 Dupont St, Plainview. NY 11803 ...•.•.•.•.. 516-349-9200 
t Mech Corp., 2901 Telestar Ct, Falls Church, VA 22042 ................ 703-560-3292 
§Astrolab Inc. 4 Powder Hom Drive, Wamen, NJ 07060 .....•..•.•.•... l c201-56Q-3800 
§Bird EIctrn_ 30303 Aurora Rd. Cleveland, OH 44139 ............... : .... 2111-248-1200 

Continental Resour!:e6; Inc., 175 Middlesex Tpke., Bedford, MA 01730 .. 617-275-0850 
tDielectric Communications, General Signa~ Tower Hill Ad, Raymond, ME 04071 

........•...•..•.•..........••...•......•...........•.•• 207-855-4555;600-341-9678 
§ Eaton Corp., EIctm Instnnn. Oiv_ 5340 Aile Ad, Los Angeles, CA 90066 

Electro Impulse, Box 870, Red Bank, NJ 07701-0870 ................... 201-741-()404 
§tEMC Technology Inc, 1971 Old Cuthbert Ad, Cherry HiI~ NJ 06034 ..... 609-429-7800 

EEM 1985 §-Product sold through distributo~ t-Product'meets MIL specs 



Attenuators, coaxial~345() (Cont'd) 
Engelnlaqn Microwave Co.. Kbt PyioIiIrfl, 60 s.,JefIefson. Ad., WI'oIpjianY. NJ 07981 ' 
, ..•.........•....•....... "' ......................... , ............... , .'. 201-887-5700 

§t Harris Corp.. PAD EIcIms. Dlv. 6801 JerichO Tpke.;SyoSset, NY 11791 . 
.,., ..... , ....... , ................ , ........ , ........ : ....... , ........ ; .... 516-364c(l400 

I:IewIell-Packard Co. 1 B20 Embarcadero ReI., Palo Alto, CA 94303 .. CaULocal Sis. Oft .. 
§JFW Inds., Inc., 2719 E Troy Ave.,Jildlanapolis, IN 46203 .......... c ...... 317-783,-9875 . 
§ KDI Electronics, Inc., Engelmann & PyioIiIm DivisiOns, 60 S. JefferSon Rd., Whippiiny. NJ 

07981 , ... , ...... , .............. , .......... : .... .' ......... .' .............. .' 201-887011100 
§tKings EICItns., 40 Marbledale ReI., T~ckahoe, NY 10707 ............ , .... 914-793-5000 
§ Macom Inds., 8230 Haskell Av$.. Van Nuys. CA 91406 . . 

§t MI A-COM Omni Spectra, Inc., 21 ConIinentaiBIvd.. Menimack, NH 03054 
.... , ................ ,.:, .......... : .......... .' .. : ......... : ........... 803-424'4111 

Matrix Sys. Corp., 5177 N.OougIas Fir Rd" Calabasas, CA 91302 ....... 81.8-99U1776 
. Maury Microwave, 8610 Helms Av$.. CucamOnga, cA 91730· •.....•..•.. 714-987-4715 
tMetropole ProduCtS Inc.. P.O. Box 10275, Alexandria, VA 22310 .......... 703-971.-8606; 

. ~71-7082 

Micro-Coax Components, Inc., a l1TI Company. Box Eo 9o)18gevi11e, PA 194?6 
............. ', ........ : ............................... , ................ 215-489-3700 ' 

t MicroIab/FXR, 10 Microllll:! Rd. livingston. NJ 07039 ....•..•.•.•.•...•• 201-992-7700 
tMlcro MOde Prods., 1870 John Towers Ave.', EI Cajon, bA 92020 ......• 619-449-3844 

§tMicroneticS, 36 0IIIi'St., Norwooct.NJ 07648 ............................ 201-767-1320 
t M~ec EICItns, 15 Commerce St. WiIHston. VT 05495 . ,' .........•....... '. 802-864-0064 

Mu-Del Electronics, Inc., 2426 Unden lane, SilVer Spring. MD 2091 D-1288 
.. , .... ' ............ ~ ........•.. , •....•......•..•..•. ,. , •••. .. .•• . .•.• •. 301-687-6087 

tNarda Microwave CoJP.. 435 MoreI8I)d Ad., Hauppauge, NY 11788' ..... 516-231-1700 
t Nurad.. Inc .• 2165 Druid PIc. Dr •. Baltimore,:21211 ...... : ............... 301-462-1700 

§tOmoi Spectra, 21 Continental Blvd., Meni NH 03054 ............... 603-424-4111 
t Premier Microwave, 35 New Broad SL Port .111'(, 10573 .•..•...• 914-939-8900 

RHG.Electronics Lah, Inc., 161. Elndostry Ct, Deer Park, NY 11729 •.•. 516-242-1,100 
RLC EIclrns,Ine., 63 Radio Clr~ Mt Kisco, NY 10549 .................. : 914-241-1334 

§ RMS Electronics Inc., 50 AntIn PL, Bronx, NY 10462 .. .. .. .. .. ..... .. ... 212-892-6700 
{SeaIecIro. 225 Hoyt SL M~k, NY 10543 ......................... 914-696-5600 
§Solitron/Microwave,'Box 2711, Port Salerno, Fl33492. ,.: ............... 305-287-5000 

§tSystrtln-DonnerMicrowave DIY. 14844 Oxnard SL Van Nuys,'CA 91409 
.................................... , ............... ; .................. , 818-78&'1760 

t Telonic/Berkaley, 2825 Laguna r'yon Ad., Laguna Beach, CA.9?652 . 
.................... ; .............................. , ..... ; ............. 714-494-9401 

§ Test Probe$, Inc., Box 2113, La Jolla, CA 92036 ........................ 619-459-419.7 
Texscan Instruments, 3'169 N. Shadeland, IncIanapols, IN 46226 ....... a17-545-4j·96 

tTransco Products, Inc., 4241.GIencoe Ave., Marina del Rev. CA90295 .. 213-622-0800 
tTrompeler Elec1rOnics, Inc.; 8936 Comanche, ChaIsworI/1, CA 91311 .... 818-882-1020 

Universal/>.d-Yu EIcImS., Inc., 2511 E NorwIch St.. MlIwiwtiee, WI 53207 . 
...•.•.•.•.•.•......... : ...................................... ~ •......• 414-482-4100 

t Vectronics Microwave Corp. 276 Uncoin BlVd.. ~ NJ 0B848 '" 201-356-2377 
5tWaveHne, Box 7111, W. Galdwe!~'NJ 07006 .............................. 201-228-9100 

Wavetek Indiana, Inc., 5806 Churchman, Beech Grove, IN 46107 •.••.•.. 317-767-3332 
t Weinschel Engrg., one Welnsch8i La., GaIthersburg. MD 20877 •........ ~1-948-3434; 

800-638'-2048 

Attenuators, Decade-3450 . . 
lET Labs. Inc.. 534 Main St.. Westbury, NY 11580. 518-334-851 •••••••• 1)01244 

§Shalleo, 'Box 1089, Smithfield, NC 27577 ... : .................... : ...... 919-934-3135. 

Attenuators, FlberOptlc-2475 - S .. Vol. B 
Attenuators, Flxed~3450 

t Alta Inc.. 151t8ro.1d CL, Bay Share, NY 11706, 51.231.a.too .•••••.•••••• A.,705 
~ums. InC.. Resistive ComponentlI Group, 1200 ColumbIa Ave.. RIver8IcI8, CA 

92507, 714-781-5050 ...... '.' .. .. .... .. • .. • .. .. .. • ... ... .. .. • .. ... A.~ 
Compac. 2711 Slddmora Rd.. De8r Park. NY 11729, 51"'7~ •••••••• A.,708 
CTS Corporation. MlcroiIIec:Ironlce DIv •• ·1201 Cumberiand A ..... W. Lafayette, .IN 

47906.317-483-2585 ................................ ' •• ~ .; ; • •• ~1862.1867 
CTS EIecIronlcs Corp.. Halex DIVIsion •. 1202 McGaw Ave., irvine. CA 112714, 

714-261-8381 ........................................ , ..... , ' A.'862.18&7 
t Eleom Systema. Inc •• 1132 Clint Moore Rd.. IIocII Allton. I'L 33431, 305-IIII4-1774' 

~ ••• ,' ....................................... , ...................... A~1.711 
§ m Pomona'Elactronlce.1500 E. 8th St., P.O; Box 2787, Pomona, CA 11178&. 

. 714-&23-3463 .................... : .... '" ..... '" .......... , .. ..... (>1330 
Mini-CIrcuits Lab-, 2625 E. 14th St., P.O. Box 188, BnIOIdyn. NY 11236; 

'718-1134-4500 ..................................... A.,718-,720;1770.1m 
§ Stllilleo. Box 10811, Smlthlield, NC 27577, 81l1-li34-3135 ..... ,.......... 1)01038 

. t Tech Labs., Inc.. Bergen • Ecleall BIvda.. Pallaadea Pk., NJ ~, 201~1 
................................................................... 801701' 

VIIN lnIemIIIIonal, DIY. VamItron, 21101 72nd St. N., Boll 44!lOCI. St. PeteIWburg, Fl 
33743; .813-347"2181 ................ ~ ............. ~ ................ 1)01058 

t Alan Inds.. P.O. BOx 1200. Cokimbus. IN 47201 •.• ; .•....•.•..• : ••..•. .'. 812-372-i1aB9 
Aico EIctm Prods. Inc., 1~51 Osgpod SL N. Andover. MA 01845 •..•.•.•. 617-885-4371 
Allen AVionIcs, 224 E. 2nd St; Mineola, NY 11501 ................. ; .... 518-248-8080 
Allen-Bradley Co.. .EIectronIcs Group. ~I CoiporaIIon. 1201S.Second.SL 

Milwaukee, WI. 53204 ................... '. ........ :., ••• :.: •• : .• : .. : •• 414-671-2000 
Allen-Bradley Co.. .EIecIronics Group, DIY. of R!K:kweil Corp., ResIstive PI'oducIs DIY, 

1414 AlIeII'Bradiey Dr. EI Paso, TX 79935 •.•• ; •.••••.•••.•.•••.•. , .• 915-511'204888 
t ApplIed fleSearch, Inc., 160 Dupont SL Plainview. NY 11 ~ ........... ~; 516-349-9200 

BerkshIre Transformer Corp.,RouIe 341 , p.o. Box 129. Kant. CT 06757 
.... c ................. ~ ........................... : ............. : .. , .... 203-927-3541 

§BI,dEIctm., 30303 Aurora Ad., Cleveland, OH 44139 .................... 21"248-12~ 
ConIiner;dal Resources, Inc., 175 MIddIes8x Tpke.; EI8dIoI\I, MA 01730 •• 617-275-0650 
Electro """'Ise. Box 870. Red Bank, NJ 07701.()870 •. 0 •••• : ••••••••••• 201-741-0404 
Elect. Prec. Camp. Corp., 11 W. SandfoId Blvd., Mt,Vernon. NY 10550 •• 914-864-2333 

§t EMC Technology Inc, 1971 Old Cuthbert ReI., CI1errY Hil~ NJ 08034 ..... 609-429-7800 
Engelmann Microwave Co.. KDI PyrofIIm, 60 S. Jefferson.Ad.. 'WhippBny. NJ 07981 

.. , t •.. ...•.. , •.•...........•.•.•.•••.••.•.•••••••. , .• .' •. : ••••• ,....... 201-887-5700 
FrequencySeleclive Networks, Inc., 69-20 Garfield Ave., Woodside,.NY 11377 

...................................................... : ........... :..... 718-424-7500 
General Resistance, Inc., A PrIme Technology Company, TwIn LaktIs Ad.. P.Q; Box 185, 

N. Branford, CT 06471 ........ : ....... : .................... : ....... ,';. 203-481-5721 

PRODUCT··iNOEX&'OIRECTORY 

§t=~':;'E=7i!~:~Pk~·~·NY·i;79;···~267c71l50 
'" .............•. ,.: ... ' •. : ..........•..•.... , ... ; ...• :: ..•.. , .•..•..•.. '516.36+0400 

Hyletronics, Newtown ReI., Llltleton. ~ 01~ ,.: ............. ;" .. , ...... 617-486'8911 
International MIg. Sves. 50 SchoolhOuse La., PQltsmou1h. RI 02671 .'.... 401-883-9700 

. §JFW Iods.lnc., 2719 E Troy Ave., IndianapOlis, IN 46203 '., .. ""'.' ...... 317-763-\1675 
KDI Electronics, Inc., Engelmann & PyrofIlm Divisions, 60 S. JaIIOrsori Rd.. Whippany, NJ 

07981 .................. : ..... ' ... :. :: .. 0 ..................... , ....... ,.201-887-8100 
§t Kings EIcIrns. 40 Marbledale Rd., Tucl<ahoe. NY 10707 ...... o. . • . • • • . •• 914-793-5000 

MI A-com MlIHmeler Products, MI A-com. Inc., Second Avenue, Burlington, MA 01803 
, .... , ...... , .......................... , ................................ 617-272-3000 

§t M/A-coM Omni Spectra, Inc. 21Con1inental Blvd., Merrimack, NH 03054 
....................................................................... 603-424-4111 

Maury Microwave. 8610.HeIms Ave., Cucamonga, CA 91730 ............ 714-987-4715 
tMicrolall/FXR,10 Microlall Ad., Uving'!lQn, NJ 07Q39 ................ : .. 201-992-7700 
§Microwavl! Davelopment labs., 10 Michigan Dr. Nalick, MA 01760 .. : .. 617-655-0060 
tMicrowave Fiil!Jr Inc., 6743 Kime SL East Syracuse, NY 13057-0486 .' ... 31!i-437-3953; 

. 800-448-1666 

Mirii-Systems. Inc., 20 David Ad., North Attleboro, MA 02761 •. . . • • . . . . .. 617-695-0203 
tNarda Microwave Corp., 435 Moreland Rd.. Hauppauge, NY 11788 ..... 516-231-1700 
t Noble USA.. Inc., 151 S1an1ey SL Elk Grove Village.lL 60007 ....•....•. 312-364-6036 

§t Omni Spectra, 21 ContineOtal Blvd., Menimack, NH03054 .............. 603-424-4111 
tPiconics, 26 Cummings Road, Tyrig$bOro, MA 01879 ................... 617-649-7501 
t Premier Microwave, 35 New Broad SL Port Chester. NY 10573 .....•... 914-939-8900 

RLC Elclms.,lnc., 63 Racio Cir. Mt. Kisco. NY 10549 ........... " ...... 914-241-1334 
§AMS Electronics Inc.,' 50 AntIn PI. Bronx, NY 10462 .................... 212-89?-6700 

, Ross Engrg. Corp., 540 Westchester Dr., Can1lbel( CA 95008' . . . . . . . . . .. 408-377-4621 
§SoI~/Microwave, Box 2711, Port SaIemo, Fl33492 .................. 305-287-5000 

§t Sys1rOt>-Donner Microwave Div. 14844 Oxnard St, Van Nuys. ~ 91409 
......•.. : ..•....• : ..... : .•....... , .......••....•.......... : .....•..... 818-786-1760 

Tek1ronlx,1nc., P. o. Box 500, Y3-314, Beaverton, OR 97077 ..... 6OD-547-1512;Oregon 
. . only 600-452·1877 

t Telonic/Beikeley. 2825 Laguna Canyon Rd.. Laguna Beach, CA 92652 
........•. ! ...... ; .... : ........ , .............................•......... 714-494-9401 

§Test Probes, fnc., sOx ?113;-La Jolla, CA 92038 ...... " .............. " 619-459-4197 
Texscan Instruments; 3169 N. Shadelend, Indianapolis, IN 46226 ....... 317-545-4196 

tVectronics Microwave Corp.. 276 Uncoln BlVd.. Middlesex,'NJ 08646 J" 201-356-2377 
Vermont Precision Resistor, Codeco,Corp. 01 Vermont, Box 1170, Stowe, VT 05672 

.. .. . .. .. .... .. .. .. . .. .. . . .. . .. .. . ... .. . . .. .. .... . .. . .. .. .. . .. .. .. .. . ... 602-253-6567 
§t Waveline,Box 71 II, W. Caldwel( NJ 07006 .............................. 201-226-9100 

Wave!ek Indiana, Inc., 5808 Churchman. Beech Grove, IN 46107 ........ 317·787-3332 
t Weinschel Engrg.. One Welnschel La., Gai1hersbu,g MD.20677 ....•..... 301-948-3434; 

aoo-638-2046 

Attenuato", IF-1900 - See·Vol. 0 
Attenuators, Impedance Matching-3450 

Applied Research. Inc., 160 Dupont St., Plainview. NY 11603, 516-349-9200 
, ••••••••••••• ';" ••••••••••••••••••••• , • : •• '.' ••••• , ••••• '.' •••••• ;. A.,703 

t Elcom s,.tem •• lnc.. 932 CUnt Moore Rd •• Boca RatOn. Fl33431. 305-994-1774 
•••••••••••••••• : •••••••••••.• : .•••••••••••• ~ ••••••• , ............... A.,711 

§ Shelleo. BOll 1089. S!nllhlield. NC 27S17, 9111-934-3135 ••••••.••••••••• Qo1036 
t Tech labs.. Inc.. Bargan • Ecleall Blvela.. Pallsadas Pk.. NJ 07650. 201-944-2221 

: .. : ... , ............... ' .......................... , ............. '.' .801701 
tAIen Inds., P.O. Box 1203. ColumbUs, IN 47201 ...................... : ... 812-372-8889 

, Alford MIg. Co. P.O. Box 2116, 32 SiX1h Rd., WObum, MA 01888 ........ 617-935-8610 
. Allen Avionics, 224 E 2nd SL Minecla, NY 11501 ...................... 516-248-6060 

§ Allen-Bradley Co..EIecIronics Group, RockWell ColJlOl1llion, 1201 S. Second St, 
'Milwaukee, WI 53204 ................................................ 414-671-2000 

Allen-Bradley Co.. Electronics Group, DIv.of RockWell Corp., Resistive Products Dlv. 
1414 AlleiH!radiey, Dr. EIPaso, TX 79935 "',~"""""""" .\ ...... 915-592-4888' 

Compile, 279 $kidn1ore Ad., Deer Park,;NY 11729 ..... : ........... ,.... 516-867-3933 
Elect Prec. Comp. CQrp., 11 W. Sandlord BlVd, Mt Vernon, NY 10550. .• 914-864-2333 

§ m Pomona Electronics, 1500 E 9th SL 'P.O. Box 2767. Pomoria, CA 91786 
........................ , .•......• , ..•.••.••••... , .• , .••.•....••.... , •.. 714-623-3463 

§JFW Iods. Inc.; 2719 E Tioy Ave., IndianI!polis,'IN 46203 .: ............. 317-763-9875 
Kay Elemelrics. Corp., 12 Maple Ave., Pirll) Brook, NJ 07058-.9797 ..•..•.. 20H27-2000 

§tKlngs EIcIrns. 40 MarbledaJeRd., Tuckahoe, NY'10707 ... : ............. 914-793-5000 
t MlcrOIab/FXR, 10 Microlab Rd.. Uvlngston,NJ 07~ , ........... ''' ...... 201-9\12-7700 

Mu-DeI Electronics, Inc., 2426 Unden Lana, Silver Spring; MD 20910:1288 ' . 
•.•.•.•.•• : ••••...•.• : ..• , •.•••. ,,, .. ,.: .••.•....•••. " ••.• ".' , ...•...•..•.. 301-587-6097 

tNoble U.s.A, Inc., 151 S1an1ey SLEIk Grove Village, 1160007 ... , ........ 312-364-6038 
§OhmIte MIg. Co.. 3601 W. How~SL SkoIde.IL 60076 ................. 312-675-2600 
t Premier Microwave, 35 NeW Sroa!:ISL.Port Chester, NY 10573 .... ,; .. , 914-939-8900 

SGS SemicondUCtor Corporation, 1000 E eell Road, Phoenix, AZ. 85022 
, ................. :" ......................... ,., ....................... 802-887-:6100 

§Shure Bros.. 222 HaI1rey Ave., Evanston, IL 60204 ...................... 312-866-2200 
§Sinclalr Radio Labs., 122Raya11eRel., ~ ONT. CANADA L9W2Y8 . ,;. ,-

.................. ' .••..•••.• , .................................. , ....... 416-869-1244. 
§SoundIIer. American Tracing & Prod. Corp., 9380 WatSonllid'l PI<.; StlouiS, Mb 63126' 

•. ' ............... , ........ , •..•.. " ................... ,'., ..• ~ •.•....•.. 314-962-987(l 
§t SysIIon-Oonner MicroWaVe Dlv. 14844 Oxnard SL Vart~ys. CA 91409 

..•..•..•...• , •...••.. ~ ...................................... : , ..•••..... 818-7.66-1760 
tTeIonic/Berkeley. 2825 L8guna Canyon Ad., Laguna eaai:h, CA 92652 ,'.' 

...... , ..... ; ......................................... , .. · .. ·'f· .. '·'.····· :714-494-9401 
Texscan Instruments, 3169 N. ShacIaIancI, Indianapolis, IN 46226 •.•.•... 317-545-4196 
VlShay Resil!.Iive Sys, Grp.63 Unc<!In Hwv. 'Malvern, PA 19355 ..... , ..... 21.5-644-1300 
Wavetek Indiana, Inc., 5608 Churchman, Beech Grova, IN 461 07 •.•..••. 317-767-3332 
Weinsche! Engrg.. One WeinscheI.t.a.. Gaiil1erSlJur!l, Me 20677 " ..... : .• = 

§ Workman EIctm Prods., BOx362B. Saraso1a. R. 33578 ............ t.... 81&-37114242 

Attenuators, Logarlthmic-3450 . 
§All4!n-Brad1ey Co., EIecIronics GI'OI!P, Rockwell ~.1201 S~ .SecondSt, 

Milwaukee; WI 53204 ................. '.,.: ....... ; .. : .. : .. ,.:, ..... ;" 414'&71-2Qoo 

i-Product sold through c:tistributors t'"-PrOdUct 'meets MIL specS 



PRODUCT INDEX & DIRECTORY 
Allen-Bradley Co., Electronics Group, Div. of Rockwell CoIp., Resistive Products Div., 

1414 'Allen-Bradley Dr., EI Paso, TX 79935 ........................... 915-592-4888 
t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 51 $-23H!400 
tGeneral Microwave Corp., 155 Marine St, Farmingdale, NY 11735 ...... 516-694-3600 
§ Laboratory Products, Inc, 57 Comwall St, P. O. Box 1750, Jamaica Pfail\ MA 02130 

.......•..........................•.............•...................... 617·522·7800 
Shallco, Box 1069, Smithfield, NC 27577 ............................... 919-934-3135 
Waters MIg., Longfellow Ctr., Wayland, MA 01778 ................... : ... 617·358-2777 

Attenuators, Microwave-3450 
t Applied Reaeerch, Inc., 160 Dupont St, Plainview, NY 11803, 516-349-9200 

••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••.•••• A.l703 
t Arra Inc., 15 Harold'Ct, Bay Shore, NY 11706, 516-231-8400 ••••••••••• A.1705 

Compac, 279 Skidmore Rd., Deer Park, NY 11729, 516-667·3933 •••••••• A.1706 
t Daico Inds., Inc., Box 5225, Compton, CA 90224, 213-631·1143 • ~ ••••• " A.l708 
t Elcom Syatems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33431, 305-994-1774 

•••••.•••.••••.••••••••.••••••••••••••••••••••••••••••••••••••••• A.1711 
t Electro·Filma, Inc., 111 Gilbane St, Warwick CentrallndJ. Pk., W_Ick, R102886, 

401·738-9150 •••••••••••••••.•••••••••••••••••••••••••••••••••••• A.1S67 
t Electro Impulse, Box 870, Red Bank, NJ 07701-0870, 201·741-0404 ••••• 001211 
tGeneral Microwave Corp., 155 Marine St, Farmingdale, NY 11735, 516-&94-3800. 

••••••.••.•.••••.••••.•••.••••.•••••••••••••••••••••••••••••••••• A·1712 
§ ITT Pomona ElectroniCS, 1500 E. 9th St, P.O. Box 2767, Pomona, CA 91766; 

714-623-3463 •••••••••••••••••••••••••••••••••••••••••••••••••••• Col330 
Kay Elemetrics Corp., 12 Maple Ave., Pine Brook, NJ 07058-9797, 201-227·2000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1713 
Mini·Clrcuits Lab., 2625 E; 14th St, P.O. Box 166, Brooklyn, NY 11235, 

718-934-4500 .................... i ........... A.1719·1720,l768,I770,1771 
t Premier Microwave, 35 New Broad St, Port Cheater, NY 10573, 914-939-8900 

•••.•• : •••••••••••••••••••• , •••••••••••••••••••••.••••••••••••••• A·1761 
t Airtron, Litton Industries. Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

.. .. . . . . . . .. . . .. . .. . . .. .. .. . . . . . .. .. . . . .. . .. .. .. .. . .. . . .. .. . . .. . .. . . . .. 201-539-5500 
Alpha Iods., Inc, Microwave Comp. Div., 90 Glenn St, Lawrence, MA 01843 

............................................... , ....................... 617-1181·8520 
Alpha Inds., Inc .• TRG Millimeter Comp., 20 Sylvan Rd., Wobum, MA 01801 

....................................................................... 617-935-5150 
§t Anaran Microwave, P.O. Box 178, 6635 Kirkville Rd., E. Syracuse, NY 13057 

· . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . .. 315-432·8909 
§ Astrolab Inc, 4 Powder Hom Drive, Warren, NJ 07060 ... . . . . . . . . . . . .. 1·201·560-3600 
t Avantek, Inc., 3175 Bowers Ave, Santa Clara, CA 95054 ................ 406-496-6710 

Bird Elctm., 30303 Aurora Rd., Cleveland, OH 44139 .................... 216-24&-1200 
t Eastern Microwave, 4 Gill St, Wobum, MA 01801 ................•...... 617-935-8600 

§t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry HiI~ NJ 08034 ..... 609-429-7800 
§t Harris Co'!'., PRO Elctrns. Div .• 6801 Jericho Tpke., Syoss~ NY 11791 

................. , .... : . .. . .. . .. . . . . . . .. . . .. . . . .... .. . . . .. . .. .. .. . .. .. . ... 516-364-0400 
Hewlett.packard Co, 1820 Embarcadero Rd., Palo Alto, CA 94303 " call Local Sis. .011. 
Hughes Aircraft Co, Aerospace Grpa.iSupport Sys.. P.O. Bol( 90515, Los Angeles, CA 

90009 ................................................................ 213-670-1515 
Hughes Aircraft Co., Microelctrn Sys. Dlv, 2601 Campus Dr., Irvine, CA 92715 

· . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 714-752-3600 
Hyletronlcs, Newtown Rd, Littleton, MA 01460 .•...•..•......•..•....... 617-486-8911 

§JFW Inds., Inc., 2719 E, Troy Ave, indianapOlis, IN 46203 ............... 317·783-9875 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. JeIIerson Ad, Whippany, NJ 

07981 ...........................•...•.....•........•................. 201·887·8100 
§t Kings Elctms, 40 Marbladale Rd., Tuckahoe, NY 10707 ................. 914-793-5000 

MiA·COM Microwave Circuils, Inc., South Ave., Burlingtol\ MA 01803 .. 617·272-3000 
MiA·Com Microwave Components, Inc., MiA-COm, South Avenue, Burllngtol\ MA 01803 

....................................................................... 617·272·3000 
Mi A-Com Millimeter Products, Mi A-COm, Inc., Second Avenue, Burlington, MA 01803 . 

..•..•...•...........•.........•........... " ....•..........•....•..... 617'272-3000 
§t Mi A.CQM Omni Spectra, Inc:. 21 Continental Blvd., Merrimack, NH 03054 

.. .. .. .. .. . .. . . . . . . . .. .. .. . . . . . . . . . . .. . . . . .. . . . . .. .. .. . .. .. .. . . . .. .. ... 603-424-4111 
Maury Microwave, 6619 Helms Ave, Cucamonga, CA 91730 ........ : ... 714-987-4715 

t Merrimac Inds., 41 Fairiield PL, West Caldwell, NJ 07006 ....•..•.....•.. 201-575-1300 
t Microlab/FXR, 10 Microlab Rd., Livingston. NJ 07039 ........•.......... 201·992-7700 

§t Micronelics, 36 oak St, Norwood, NJ 07648 .............. , ............. 201-767,1320 
§ Microwave Development Labs., 10 Michigan Dr, Nalick, MA 01760 ..... 617-655-0060 

§t Microwave FiRer Inc., 6743 Kinne St, East Syracuse, NY 13057-()488 ..•. 315-437-3953; 
800-448-1866 

t Mftec Elctrns., 15 Commerce St, Williston, VT 05495 .•..•.•..........•.. 802-884-0064 
Mu-Oel Electronics, Inc.. 2426 Unden Lane, Silver Spring. MD 20910-1288 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . .• 301·587-6067 
t Narda Microwave Corp., 435 Moreland Rd., Hauppauge, NY 11788..... 516-231-1700 

Noble USA, Inc, 151 Stanley Sl, Elk Grove Village, IL 60007 ........... 312-364-6038 
t NorsaIlnds, 85 0 Hoffman Lane So., Central Islip, NY 11722 ....•....•. 516-234-1200 

North Hills Elctms, 1 Alexander P~ Glen Cove, NY 11542 .............. 516-671·5700 
§t Omni Spectra. 21 Continental Blvd., Merrimack, NH 03054 ............ ..603-424-4111 

t Radio Resch. Instr. Co., Inc., Two Lake Ave. ExtensiOn, Danbury, CT 06811-5295 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-792-6886 

t Raylheon Co., MicrOWave & Power Tuba Div, 190 Willow St, Wettham, MA 02154 
....................................................................... 617·899-8400 

t Reeve Electronics, Mellish E. Murray, 1720 W. Fulton St, Chicago, IL 60612 
................................. , .. .. . . .. .. . . .. . • .. .. . .. .. . .. .. .. .. ... 312-671Hl15O 

t Sage Laboratories. Inc.; 3 Huron Dr, Natick, MA 01778 .................. 6171153-0844 
SanderS Assocs., Flexprint Prods. Div., Grenier Fkl, Manchester, NH 03103 .. 

· . . . . . . • . • . . . • . . . . . • . . . . . • . . . . . . . . • . . . • . • . . . • . . . . . . . . • . . . . . . . . . . . . • . . .. 603-669-4615 
Sivers IMA, 5669 Sslmaraine Drive, CUlver City, CA 90230 ...•.....••.•. 213-390-7477 

§ ,SolitronlMlcrowave, Box 278, Port Salema, FL 33492 •..•...•.••...•... 305-267·5000 
§t Systron-Donner Microwave Div. 14844 Oxnard St, Van Nuys, CA 91409 

....................................................................... 818-786-1780 
tTechnlca1 Research & Mfg..1nc.,R.F.D; # 10. Manchester, NH 03103 ... 603-827-6000 
tTeJonic/Berkeley, 2825 Laguna canyon Ad, Laguna Beach, CA 92652 

....................................................................... 714-494-9401 
Texscan Instruments, 3169 N. Shadeland, Indianapolis, IN 46226 ....... 317·545-4196 

tTransco PrOducts. Inc., 4241 Glencoe Ave., Marina del Rey, CA 90295 •. 213-822-0800 
§Tucker EIctrns., 'Box 461966, Garland, TX 75046 ......... 214-348-8800;800-527-4642 

Attenuators, Variable-3450 
Varian Associates, Inc, Microwave Tube Div, 611 Hansen Way, Palo Mo, CA 94303 

· .. .. . . . .. .. .. . .. .. .. . . . . . .. .. .. . . .. . . .. .. .. .. . . . .. . .. . • .. .. . . .. . .. . . .. 415-493-4000 
t VecIronics Microwave CoIp., 276 Lincoln Blvd, Middlesex, NJ 08846 . .. 201·356-2377 

Vermont Precision Resistor, Codeco Corp. of Vermont, Box 1170, Stowe; VT 05672 
· . . . .. .. .. . .. .. . . . .. . .. • . . . . .. . . . . . . • . . .. .. .. . . .. .. .. . . . . .. . . . .. . . .. ... 802·253-8567 

§t Wavefme, Box 718, W. caldwel~ NJ 07006 .............................. 201·226-9100 
Wavetek Indiana. Inc., 5808 Churchm&l\ Baech Grove, IN 46107 ........ 317-787·3332 
Wavetek Corporation, 9191 Towne Centre Drive, San Diego, CA 92122 

........•.............••.•....•......................................... 619-450-9971 
t Weinschel Engrg.. One Weinschel La, Gaithersburg. MD 20877 ....•....• 301·94&-3434; 

800-638-2048 
§ Wiltron. 805 E. Middlefield Ad, P :0. Box 7290, Mountain View, CA 94042·7290 

· .. .. . .. .. .. .. .. . .. . .. .. .. . .. . .. . .. .. . . .. .. . . .. .. . .... . . .. . .. .. . . . . .. . .. 415-969-6500 

Attenuators, Programmable-3450 
t Daleo Inds., Inc., Box 5225, Compton, CA 90224, 213-631-1143 ••••••••. A.l708 
t General Microwave Corp., 155 Marine St, Farmingdale, NY 11735, 516-694·3600 

................................................................. A·1712 
Kay Elemetrlca Corp., 12 Maple Ave., Pine Brook, NJ 07058·9797, 201·227·2000 

• •• : ••••.••••••••••••••••••••••••••••••••••••••••••••••••.••••• ,. A·1713 
t Adams-Russel~ ArrzBto Div, 80 Cernbridge St, Burlington, MA 01803 .... 671·273·3333 
t Alan Iods.. P.O. Box 1203, Columbus, IN 47201 .. .. .. .. .. .. .. .. .. .. .. ... 812·372-8669 

Alpha Iods., Inc., Microwave Comp. Div, 90 Glenn St, Lawrence, MA 01843 
.......•.....................••.....•.•.........•........•.....•..•.... 817·681·8520 

Alpha Inds., Inc. • TAG Millimeter Comp., 20 Sylvan Ad, W9bum. MA 01801 
....................................................................... 617·935-5150 

t Applied Research, Inc., 160 Dupont St, Plainview, NY 11803 ............ 516-349-9200 
t Ana Inc., 15 Harold Ct, Bay ShorE!, NY 11706 ........................... 516-231-8400 

Engelmann Microwave Co., KDI Pyrolilm, 60S. Jefferson Ad., Whippany, NJ 07981 
, ....................................................................... 201·887·5700 

Hewlett·Packard Co, 1820 Embarcadero Rd., Palo Alto, CA 94303 .. Call Local SIs. 011. 
Hyletrqnlcs, Newtown Ad, Littleton, MA 01480 .... : ..................... 617-486-6911 

§JFW Inds, Inc., 2719 E. Troy Ave., lridianapolis,IN 46203 ............... 317·783-9875 
KDI Electronics, Inc., Engelmann & PyroIHm Divisions, 60 S. JeIIerson Rd, Whippany. NJ 

07981 ......................................................... ! ....... 201·887·8100 
tLorch Elctms, 105 Ceder La, Englewood, NJ 07631 .: .................. 201·569-8282 

MlA-COM Microwave Circuits, Inc., South Ave., Burlington. MA 01803 •. 617·272·3000 
MI A-Com Millimeter Products. MI A-com. Inc, Second Avenue, Burlington, MA 01803 

........................•.......................•........... : .......... 617·272-3000 
§ MARCONI INSTRUMENTS, 3 Pearl Court. Allendale, NJ 07401 . .. .. .. .. 201·934-9050 

Matrix Sya. Corp., 5177 N. Douglas Fir Ad., cal~ CA 91302 .•..... 818-992-6776 
tMini-Circults Lab., 2625 E. 14th St, P.O. Box 166, BrookIYI\ NY 11235 .. 718-934-4500 
tNarda Microwave Corp., 435 Morjlland Ad, Hauppauge. NY 11788 ..... 516-231-1700 

Noble USA, Inc., 151 Stanley St, Elk GrOlle Village. IL 60007 ........... 312-364-6038 
t Raca~Dana Inslrs. Inc., 4 Goodyear St, Irvine, CA 92715 ...•............ 714-859-8999 

ALC EJctms., Inc., 83 Radio Cir, Mt Kisco, NY 10549 ................... 914-241-1334 
tTeIonlciBarkeley, 2825 Laguna Canyon Ad, Laguna Beach, CA 92652 

•••.••. .•..•.•. ..•.. .. ..•.. . . . ..• .. .•. . . . .•.. .•.. . . .•.•. . . . . .. .•. . . . . .. 714-494-9401 
Texscan Instruments, 3169 N. Shadeland, Inlianapolis, IN 46226 .. • . . •. 317·545-4196 

§Tucker EIctrns., Box 461966, Garland, TX 75046 ......... 214-346-8800;800-527-4842 
t Vectronics Microwave CoIp., 276 Uncoln Blvd.. Middlesex, NJ 08846 . .. 201·356-2377 

V'ostar CoIp., 13740 McConnick Dr. Tampa, FL 33825 ................... 813-855-6611 
Walkins-Johnson Co., 3333 HiRview Ave.. Palo Alto, CA 94304 .......... 415-493-4141 
Wavetek Jnciana, Inc., 5808 Churchman, Beech Grove, IN 46107 •....... 31?·787-3332 
Wavetek Corporation, 9191 Towne Centre Drive, San Diego,CA 92122 

•......•.....•.. , .......•.......•.. ; •..•..•...............•.. : ..•....... 619-450-9971 
t Weinschel Engrg.. One Weinschal La, GaIthersburg. MD 20877 .......... 301·948-3434; 

. 800-638-2048 

§ Wiitrol\ 805 E. MiddleIieJd Ad, P.O. Box 7290, Mountain View, CA 94042-7290 
· .............................................................. ~ • . • . • . .. 415-:96!H15OO 

Atten.uators, RF-1900 - See Vol. D 
Attenuators. Step-3450 

lET Labs, Inc., 534 Main St, Weetbury, NY 11590, 516-334-5959 •••••••• 001244 
t Alan Iods., p.o .. Box 1203, Columbus, IN 47201 • . . . • . . . • . • . . . . . • . . . • . . .. 812·372-8869 
t Genetal Microwave Corp., 155 Marine St. Farmingdale, NY 11735 ...... 516-694-3800 
§ Hi-Tech Components. Mitsubishllnternational CoIp., 520 Madison Ave., New York, NY 

10022 ................................................................ 212-605-2807 

Attenuators, Switch Operated-3450 
t AIen Iods.. P.e. Box 1203, Columbus, IN 47201 .. .. .. .. .. .. .. .. .. .. .. ... 812·372-8869 

Attenuators, Switchable-3450 
tAien Iods.. P.O. Box 1203, Columbus, IN 47201 ......................... 812-372-8869 
tGeneraJ Microwave CoIp., 155 Marine Sl, Farmingdale, NY 11735 ...... 516-694-3800 

Wea1em MultipJex CoIp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Attenuators, Tunei-3450 
Key Elemelrica Corp., 12 Maple Ave" Pine Brook; NJ 07058-9797, 201·227-2000 

• •• , ••••••••••••••••••••••••••••••••• " • • • • • • • • • • • • • • • ... •• • • • • • • •• A.1713 
.. Tech L:aba., Inc., Bergen & Edsall Blvd .. , PaU88detl Pk., NJ 07650, 201-944·2221 

••••••••••••••••••••••• '" ••••••••••••••••••••••••••••••••••••••• 801701 
t Alan Iods.. P.e. Box 1203, Columbus, IN 47201 .; ....................... 812-372-8869 
§JFW Inds., Inc., 2719 E. Troy Ave., Indianapolis, IN 46203 ............... 317·783-9875 

Maury Microwave, 8810 Helms Ave., Cucamonga. CA 91730 ....•....... 714-987-4715 
t Mi!:roIabiFXR, 10 MIcroIab Ad, Livingston, NJ 07039 ............... ,... 201'992-7700 
t NorsaIInds., 85 0 Hollman Lane So., CsntraIlslip, NY 11722 ..•..•.•... 516-234-1200 
t Premier Microwave, 35 New Broad St, Port Chesler, NY 10573 .•.•..... 914-939-8900 
tTeIoniciBarkaley, 2825 Laguna canyon Ad, Laguna Beach, CA 92852 

................................................ , ... . .. .. . .. .. .. .. .. ... 714-494-9401 
tWavetek Indiana, Inc., 5808 Churchman, Beech Grove, IN 46107 ........ 317'787-3332 
t Weinschel EI9Q.. One Weinschel La, GaIthersburg. MD 20877 .......... 301-948-3434; 

.. 800-638-2048 

Attenuators, Variable-3450 
t Arra Inc., 15 Harold Ct, Bay Shont, NY 11708, 516-231-8400 ••••••••••• A.1705 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



Attenuators,Val1able-3450 (COnt'd) 
Bourns, Inc., Reslatlve CompOllentsGtoup',12OG CoIuinbieAve.;RhHinllde, CA 

92507,714-'781-5050 ' •. ~ •••••••••••••••••••••.••••••••.• ~ •• : •••••• A-20GB 
Elcom Systems, inc., 932cnrli Moore Rd., Boca Raton;FL'33431,3(l5-994-1174 

...•...... :. ; ......•... ; •. ; .•.... :L ...... ;, .. :.: •. ' ... ; ..... " .•.•..•..• A-1711 
EI8ctro ImpulSe, Box 870,Red Bank, NJ 07701041870, ~1-741-0404 .•.. , 001211 
Grsyhillinc., 589 ·HJIIgrove Ave., La Grange; II.. 60525, 312-354-1040 . •.• 801674 
Kay Elametrlcs Corp., 12 MaPle Ave., Pine Brook; NJ 07058-9797, 201-227"2000 

. . ....•.. , ....... ~ .•.........••... ~ ...• : .. : , ......... ,. :' .•. : .. "'. ; • . . . .• A-1713 
'f Tech Labs., Inc., Bergen & Edsall Blvd&., P8Hsailes Pk.; NJ 07850, 201-944-2221 

.. : ................ : ... : .. ; ... , ...... ; .......... : .•... :~ ........ '; .. '. 801701 
. ~ VRN International, Div.V ... nitron,2801 72nd 51. N., Box 44000, St. Petersburg, FL 
, 33743; '813-347-2181" •..• d. ;' ••••••• ' ................... ",' ........ ,i: 001C!58 ' 
tAlan Inds.. P.O .. Box 12013,Columbus, IN 47201 ...• : ......... ,'" ....... 81~72-8869 

Allen AviC!lnics, 224 E. 2nd St,'Mineola, /'IV ll501 ....... , .... ; .. _ ....... 516-248-8080 
§AII8rH3rsdIey Co., Electronics Group, RoCkwell CorpOration, .1201 S. SecondS/., 

Milwaukee, WI532Q4 ......... : ........... ' ......... : .......... , ....... 41,4-671-2000 
AIIeif.BradIey Co., ElectroniCs Group;Div. 01 RockweiICo.p., R8$istive Products DiV. 

1414 AII~iey Dr. EI:Paso,TX 79935 : .......................... 915-592-4888 
Alpha IndS., Inc.. Microwave COmp. biv; 90 Glenn St, LaWrence, MA 01843 

....................................................... , •............•... 617-681-8520 
~t Anaren MicrowaVe, P.O, Box '178, 6635 Kirkville Rd., E. Syracuse. NY 13057.. . . 

, ...... > ................................................. :.; ............ 315-432-8909 
t Mech Corp., 2901 Telestar Ct, Falls Church, VA 22042 .: ..... : .. :...... 703-560<3292 

§tAvantek, Inc., 3175 Bowers Ave., Santa Clara, CA !l5054' .. : ... ; .......... 40&,49&6710 
§ Claroslat MIg.. Washington!?t. Dover, NH 03820 ... : .• :.: .....•...•..... 603-742-1120 

Conlinental ReSources, Inc.. 175 Middlesex Tpke., Bedford, MA 01730 .. 6.17-275-0850 
Dal-IChi Shoji oIArner., Inc., 150 Fifth Ave., New Y~ NY 10011 . ........ 212-691-9050 

§ Eaton Corp. Elclrn. Instrinn.Div. 5340 Alia Rd., Los AngeleS; CA 90066 
Engelmann Microwave Co. KDI Pyrolilm, 60 $ .. Jefferson Rd., Whippany, NJ 07981 

•... , •............•..........•................... : •.... : ••.........•.... 201-887-5700 
. tGen9raJ Microwave Corp., 155 MarineS!., Farmirigdale, Nv.11735 ....... 516-894-3800 
tGRIM Corporation, Box ffT, Medford, NJ 08055 ....... :.: ....... : .. , ..... ~267-7950 

§t Harris Corp., PRO Elclms. Div. 6801 Jericho Tpke., SyoSset,: NY 11791 
. .. ....... :' ................................. : ......... :. .. .... . . ... .. .. .. 516-364-0400 
Hyratronlcs, Newtown Rd., Littleton, MA '01460 ... , ....................... !,!17:486-8911. 

§JFW Inds., Inc. 271!j E. ~roy Ave., Indianapolis, IN 46?tJ3 .. ; .............. 317-783-9875 
KDi Electronics, Inc., Engelmann '& Pyrofilm Divisions, ~ S. JflIIersonRd, Whippany', NJ 

07981. ..................................... : .. : ................ : ., ..... 201-887-8109 
§Leader I.nstrs. Corp., 3eQ Oser Ave., Hauppauge; I!I'( 11788-3694 , ; .• '.,. 516-231-6900 
tLorch EIctrns.,105 CedaJ: La, Englewood, NJ 07631 ........... : ........ ?Ol-569-8282 
.M/ A-COM Microwave Circuits, Inc., Soulh Ave., Buffington, r.M 0'11103. '.. 61]-272,0000 
M/ A-Com Microwave Components, Inc., M! A-Com, So!llh Avenue, Biirftngton,MA' 0'1803 
.............. : ......... , .......................... ; ........ , .•• " ......... 61,7-272-0000 
M/ A-Com Millimeler Products, W A-Com, Inc.. Second Avenue, Bi!rlinQlori. MA 01803 

................ : ................................ : .......... ; .......... 617-272-3000 
§ MARCONI INSTRUMENTs, 3 Pearl Cou(l. Allendale, NJ 07401. . •.....•.. 2l>l.:g~O 

Maury Microwave, 8610 Helms Ave., Cucamonga: CA 91730' ..........• :. 714-987-4715 
tMenimac Inds., 41 Faiffield P~ West Caldwell, NJ07006 .... , ........ , .. 201~75-1300 
tMicroiab/FXR, 10 Microlab Rd. Livingston, NJ 07039 ......... , .... , .... 201-992-7700 

§.'tMicronelics, 36 Oak St, Norwood, NJ 07648 .. , .. , ... : ..... ,., .... : ..... ". 201467-1320 
§Microwave Developrnilnt Labs., 10 M'lChigan Dr., Natick, MA.o1760 ..•.. , 617-655'0060 
t Microwave Filler Inc.. 6743 Kinne St, East SyracUse, NY 130'57-0488 .•. ;:n5-437-3953; 

. ' . 800-448-1666 
t Min~Circuils Lab., 2625 E. 141h St, PD. Box 166, BI'Ooklyn,Nv 1 i 23~ .. " 716-~ 
t Narda Microwave Corp., 435 Moreland Rd, Hauppauge, NY 11788. ..... 516-231-1700 

. t Noble U.5A, Inc., 151.Stanley St, Elk Grove Village, It: 60007 ........ ". 3~2-364;-~038 
tNorsallnds.,85 0 Hoffman Lane So. Central Islip, NY 11722 .......•... 516-234-1200 
§Ohrnlte MIg. Co. 3601 W. Howard St, Skokie, IL 80076 ........... , ..... 312-675-2600 
t Premier Microwave, 35 New Broad St, Pori Chester, NY 10573 •.......•. 914-~~9oo 

ACI/Data, 1992 Lakewood Ad., Toms River, NJ 08753 .•.....•.......... 201-341-11361 
tRHG Electronlbs Lab., Inc., 161 E.lndustryCt, De8r,Park, NY 11729 ..... , 51.6-242-1.'100 

RLC Elclrns., Inc., 63 Radio Cir. Mt Kisco, NY 105119 ..... ; ....... ; ....... 914-241-1334 
§ RMS Electronics Inc., 50 Antin Pl, Bronx, NY 10462 ....... , ........... i 212-892-6700 
§Shallco, Box 1089, SmHhfield, NC 27577 ........... , ... : ............... 919-934-3J35 
§ Sinclair RacfIO Labs., 122 R;ayelle Ad., Concord, ONT, CANADA L9W2YB . 

............ : .. : ............................... , .................... ; ... 416-869-1244 
Sivers 1MA, 5669·Selmaraine Drive, Culver CiIy,.CA 90230 . ".' ., .......... 2130-390-7477 

§t Systror>-Donn..-M(crowave Div. 14844 OXnard St, Van NUys, CA 91409 
... -: ..... ,'" : ..................... , ...................... :: ........... 81lH86-1760 

tTelol1ic/Berkeley, 2825 Laguna CanyOn Rd.,Laguna Beach,'CA 92852 , . 
.......... , .............................................................. 714-494-9401 

Texscan Instruments, 3169 N. Shadeland, Indianapolis, IN 46226 ..•..... 317-545-4196 
§ Tucker EIcIms. Box 461966, Garland, TX 75048 ,; ~ .. .... 214-34s-8soo;1JOO.527-4642· 
tVega PrecisIOn Labs., 800 Follin La, Vienna, VA 22180 .................. 703-938-630b 

vermOnt Precision R9sistor, Codeco Corp. oIVerrtIOnt, BIlle 1170; Stowa,VT 05612 . 
...................................... " ............. ::. .... .. . .. ..... .. .. 802-253-8567 

§t Wavellne, Box. 718, W. Caldwel~ NJ 07006 ............................ '. .. 201~~91oo 
tWavetek Indiana, Inc.. 5808 Churchman, Beech Grova,'IN'46107 ........ 317-18i·~ 
t WeinsChel Engrg., one Weinschel La. Gaithersburg, MD 20877 .. : .•. ;(., .30"-948-3434; 

. . . . , ? 800-638-2048 

Western MUllip1excOqi. 1320Bayporl Avenue, SanCarios, CA94070 .. 415-!i92-ss32 

Attenuators, Voltage Controlled-3450 ' ", 
tOaleo Ind&., Inc., Box 5225, Compton, CA 90224;213-631-1143. • . • . • • .• A-1708 
t Gen8rill MIcrOwave Corp., 155 Marine St., Farmingdale; NY 11735, 51.60694-3800 

.......................................... ;'.; ....................... ,. A-1712 
t Adams-Russell, Anzac DiV. 80 Cambridge St, Burlington. MI\ ,01803, .•.. 671-273"3333 

Alpha Inds., Inc., Microwave Comp. DiV. 90 Glenn $1), Lawrence.·MA '01843 
................................... : ........ ;,.7 ....... : .. , .... : .......... El17-681~8520 

t Ampliforix Inc., 220 Rle. 13, Brislo~ PA 19007 ..•...•.•..••..•. , •...•.•.. 215-788-2350 
tAna Inc., 15 Harold Ct, Bey Shore, NY 11706 ........................... 518-231-8400 

Atlantic Research, 5390 Cherokee Ave., Alexandria, VA 22312 ...... :... 703-642-4000 
§t Avantak, Inc., 3175 Bowers Ave., Sante Clara, CA 9f1054 ............... , 498-496-6710 

tAydin Vector Div. Box 328, Newtown, PA 18940 ... : .................... , ?1.5-96B-4271 
Engelmann Microwave Co. KDI PyroIiim, 80 S. JefjerSon, fId., Whi~Y, .NJ07981 ' 

.................................................... : .................. : 201.a67-57oo 

Hylelronics, N8wt0W"Ad., Litlleton,MA 01460',' .... ,. ;:: .............. :: ... '617'486-8911 
§JFW'Tnds., Inc., 2719 E. Troy Ave., IndianaPoliS. IN 46203 ....... , ........ 31'7-7113-9875 

Kol El8ctronics,lnc. Engelmann & Pyrofilm OivislOOs,: 60S. JeIf8rson Rd, Whippany, NJ 
.07961 ........... ','" :: .. ; .... , .......... : .• : .............. ," , ......... , 201-887'11100' 

MrA.:coM Microwave CirctJits, Inc. South.Ave., Burlington, MA 01803 .. 617-272"3000 
tVei:tronics Microwave Corp., 276 Uncoln·BIVd., Middlesex, NJ 06646 ... 201-356-2377 

. AHenuators (MIL)-2440 ...: .See V5>I. ~ 
Attenuators (MIL), Inductive-2440 -See Vol. B 
Audible Alarms & Transducers-Also see"Piezoelectrlc 

CeramicsiTransducep,s, Audio-1300 ;.. See Yol.D 
Audio Equipment..:. See Ampliflers (Vol. 0); Microphones 

(Vol. 0); SPeakers (Vol. by, ett. . . 
AUtoclaves-2550 - See Vol. D 

Awls-5400 ..,.. See Vol. C 

BaCkpanel Intfi!rconnect Systems-3200 ;.. See Vol. C 

Backplane Wiring Services ;.. See Services, Backplane 
Wiring (VoL 0) 

Baffles, Speaker~1300;... See Vol. D 

Ballast$':"" See Resistors, Ballast (Vol. A) 
. . 

.Baluns - S~e Transformers, Matching (Vol. A) 

Barrier Blocks & Strips - See Terminal Blocks (Vol. C), 
Terminal Strips (Vol. C) , 

Bargraphs - See Meters, ,Bargraph (Vol. 0) 

Bars,Shorting-3200 - See Vol. C 

Baths, Controlled Temperature {Air & Liquid)-4100 -
See Vol. D 

Baths, Ultrasonic - See Cleaners, Ultrasonic (Vol. 0) 

Batteries, Alkaline Mangane$e-3900 -See Vol. D 

Batteries, Carbon Zinc-3900 - See Vo/.D 
Batteries, Gelled Electrolyte-3900 - See Vol .. D 
Batteries, Lead Acid-3900 -SeeV91. D 
Batteries, Lead .Dioxide~3900 .:.. See Vo/.D 

Batteries, Lithium-3900 - See Vol. D 
Batteries, Lithium Manganese Dioxide-3900 ..;... S,e 
. Vo/.D . 

Batteries, Lithium Thionyl Chloride-3900 - See Vol. D 

Batteries, Mercury-3900·- See Vol. D 

:Batteries, Mercury Oxide-3900 - See~Vol. D 
Batteries, Nickel Cadmium-3900 - See Vol. D 
Batteries, Rechargeable-3900 ... See Vol. D 

Batteries, Silver Cadmium~3900 - 'See Vol. D 
Batteries,Silver O"ide-391lO ..... SeeVo/~ D . 

Batteries, Silv.r Zinc~3900 .-S"eVo/. D 
Batteries; Solar,..,. See CeUs, Photovpltaic (VoJ. B) 

~eries, Standard ~11~3900 - See.Vo/. D 

S,.Heries, Thermal-3900 - See V~/. D 

Batteries, Zinc Air-3900 - See Vol. D 
Batteries, Zinc Carbon-3900.- See·Vo/.D 
Batteries, Zinc Chlorid8\,3900- See Vol. D 
. BatterieS (MIL)-2440.':" See Vol. B 

Battery Chargers - See Chargers, Battery (Vol; 0), Powet 
Supplies, Plug-in (Vol. 0)' '. '. • . 

Battery HOlders'-~ Connectors, Battery (VOL C); " 
F,letainers, Battery (Vol. C) .... 

BatterYPlug~-See Connectors; Battery (Vol. C) 

Bearlngs~2500 .... See Vol. C 



Beepers - See Bells, Buzzers, Gongs, Sirens & Aural 
Warning Devices (Vol. D) 

Bells, Buzzers, Gongs, Sirens & Aural Warning Devices-
2200 - See Vol. D 

Belts, Dial Drive - See Cords & Cable, Dial Drive (Vol. C) 

Belts, Drive-2500 - See Vol. C 

BenChes, Consoles, Tables (Work Stations, Lah & 
Shop)-Also See Enclosures, E~uipment and Panel 
Mounting-1400 - See Val. C 

Bends & Twists, Microwave-3450 
t Airtron, Litton Industries, Inc. 200 E. Hanover Ave. Morris Plains, NJ 07950 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 201-539-5500 
Alpha Inds.lnc. - TRG Millimeter Comp., 20 Sylvan Rd., Woburn, MA 01 BOI 

....................................................................... 617-935-5150 
tArra Inc., 15 Harold Ct., Bay Shore, NY 11706 ............................ 516-231-8400 
t Eastem Microwave, 4 Gill St, Woburn, MA 01801 .................•...... 617-935-8800 

MIA-Com Millimeter Products, MIA-Corn, Inc., Second Avenue, Burlington, MA 01803 
..........................................•. , . . . .. . .. ... .. .. . .. . • . . .. .. 617-272-3000 

Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 ............ 714-987-4715 
t Microlabl FXR, 10 Microlab Rd., liVingston, NJ 07039 ......•............ 201-992-7700 
§Microwave Developmentlabs., 10 Michigan Dr., Natick, MA 01760 ..... 617-655-0060 
t Premier Microwave, 35 New Broad St, Port CheSter, NY 10573 ..•...... 914-939-8900 
t Reeve Electronics, Mellish E. Murray, 1720 W. FuHon st, Chicago, Il 60612 

....................................................................... 312-670-0150 
tSivers 1MA, 5669 Selmaraine Drive, Culver City, CA 90230 .............. 213-390-7477 

§t Systron-Oon~er Microwave Div., 14844 Oxnard Sl, Van Nuys, CA 91409 
....................................................................... 818-786-17BO 

§tWaveline, Box 718, W. Caldwel~ NJ 07006 .............................. 201-226-9100 

Bezels, Shielded & Unshielded-2400 - See-Vol. C 

Bimetals,Thermostatic-5300 - See Val. B 

Bins, Part Storage-3800 - See Vol. C 

Blackbody Radiation Sources-2900 - S~ Vol. D 

Blowers, Centrifugal-2600 - See Vol. C 

Blowers, Scroll (Squirrel Cage)-2600 - See Vol. C 

Blowers, Tangential-2600 - See Vol. C 

Board Computers & Subassemblies, Multibus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, PC Bus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, 0 Bus/ Unibus 
Compatible-2025 - See Vol. D . 

Board Computers & Subassemblies, S100 Sus 
Compatlble-2025 - See Vol. D 

Board Computers & Subassemblies, STD Bus 
Compatible~2025 -See Vol. D 

Board Computers & Subassemblies, VME Bus' 
Compatible-2025 - See Vol. D 

Boards, Circuit, Clad-1700 - See Vol. C 

Boards, Circuit, Unclad-1700 - See Vol. C 

Boards, Display, Graphic-2450 - See Vol. B 

Boards, Integrated Circuit - See Boards, Plug-in (Vol. C) 

Board~, Plug-in-3200 - See Vol. C 

Boards, Plug-in, Extender-3200 - See Vol. C 

Boards, Plug-in, Interfa.ce-32oo ...: See Vol. C 

Boards, Plug-in, Memory-3200 - See Vol. C 

Boards, Plug-in Processor-1900 - See Vol. C 

Boards, Plug-in, Prototype-4200 - See Val. C 

Boards, Prewired, High Density-3200 - See Vol. C 

Boards, Printed Circu~ - See Circuits, Printed, Rigid 
(Vol. C) 

Boards, Programming-3200 - See Vol. C 

Bobbins, Winding, Coil & Transformer-Also See Coil 
Assemblies & Forms-2500- See Vol. C 

Bolometers, Infrared-2900 - See Vol. D 

Bolometers, Microwave-2900 - See Vol. D 

BOlts-2825 - See Vol. C 

Books - See Technical Books (Vol. D) 

Boosters, Low Line Voltage, Automatic - See Regulators 
& Stabilizers, Voltage (Vol. D) 

Boxes, Decade - See Decade Boxes (Vol. D) 

Boxes, Junction, Outlets & Wall Plates-1400 - See 
Vo/.C ' 

Boxes, Metal & Plastic - See Enclosures (Various types) 
(Vol. C) 

Boxes, Power Outlet -' See Boxes, Junction, Outlets & 
Wall Plates (Vol. C) 

Boxes, Shipping (Reusable) - See Enclosures, Shipping 
(Vol. C) ., 

Brackets, Antenna - See Mounts, Antenna (Vol. D) 

Braid, Cable-Also See WireShielding-6000 - 'See Vol. C 

Brakes, Magnetic-3500 - See Vol. B 

Brakes, Mechanical-3500 - See Vol. B 

Breadboard Assemblies-4200 - See Vol. C 

Breadboards & Breadboard Kits - See Kits, 
Breadboarding (Vol. C) 

Bridge Rectifiers, Silicon-Also See Rectifiers, Bridges & 
A.-mblies-48oo . 

American Mlcrosemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940 
................. , ..................................................... 201-377-9566 

Concept Industries, ~ep, Inc., 3641 San Gabriel River Pkwy. PicO Rivera, CA 90660 
............................................................ , , ......... 213-699-0918 

Diodes Inc., 9957 Canoga Ave. Chatsworth, CA 91311 ... 818-882-4920;800-821-1178 
§tElctrn Devices, 21 Gray b8ks Ave., Yonkers, NY 10710 ................ 914-965-4400 

Intemational Comps. Corp., 105 Maxess Rd., Melville, NY 11747 ........ 516-293-1500 
§ New-Tone Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 •...... 201-748-5089 

Sanken EIec. Co., 1-22-8 NishHkebukuro; Toshima-Ku; Tokyo, JAPAN .... 03-986-6151 
§t Serntech, 652 Mitchell Rd., Newbury Park, CA 91320 .. . . . . . . . . . . . . . . . .. 213-628-5392 

Siemens Co~ Inc. 186 Wood Ave., s.. Iselin, NJ 08830 ......... 201-321-3400 

Bridges,Admlttan"e-2900 - See Vol. D . 

Bridges, Antennar See Bridges, RF (Vol. D) 

Bridges, Audio-2900 - See Vol. D 

Bridges, Calorimeter-2900 - See Vol. D. 

Bridges, Capacitance-2900 - S~ Val. D 

Bridges, Deviation-2900 ..:. See Vol. D 

Bridges, Dissipation Factor-2900 - See Vol. D 

Bridges, Impedance-2900 - See Vol. D 

Bridges, Inducfilnce-290.0 - See Vol. D 

Bridges, Kelvin-2900- See Vol. D 

Bridges, LCR-2900 - See Vol. D 

Bridges, Umit - See Bridges (SpeCific Types) (Vol. D) 

Bridges, Megohm - See BridgeS; Resist~ce (Vol. D) 

Bridges, Power, RF-2900 - See Vol. D 

Bridges, P~rammable - See Bridges (SpeCific Types) 
(Vol. D) 

Bridges, 0-2900 - See Vol. D 

Bridges, Ratio - S~ Meters, Ratio (VoL D) 

Bridges, Resistance-2900 - See Vol. D 

Bridges, RF~2900 - See Val. D 
Bridges, Silicon Cell-48oo .' ..' 

lEI-ISKRA EIecIronIcs, Inc., 222 Sherwood Ave., Fanningdale, NY 11735, 
516-753-0400 ....................... "........................... A.2073 

A E G Telefunken, Semiconductor Grp., Rle. 22, Somerville, NJ 08876 .. 201-722-9800 
§ Cedi Semiconductor, Inc., 350 Hurst Ave., Linden, NJ,07036 ....•.•• , . •. 201-862-8484 

E~M1985, §-Product SOld through distributors t-Product meets MIL specs A~15 



Bridges, Silicon CeIl-4800(Cont'CI) . 
§ Collmer Semiconductor, Inc, 14368 Proton Rd., DlI/Ias. lX: 75~5 

........................... : ............•............. : ••.....•......... 214-233-1589 
§tCond~ioning SemicOnductor DeVices, Box 2116, Wayne, NJ 07470 ...•• 201-33&6723 

§ General Instr., Discrete Semiconductor Div., 600 West.J.rihn St, Hicksville, NY 11802 
......•..............•.....•................... :; ...... : ............... ·516-733-3333 

§ Inter;national Rectifier Corp., Semiconductor Div, 233 Kansas St, EI'Segundo, CA.90245 
. : ......•......... ,' ............ ; ......................... ,; ............ ;.: .. 213-n2-2000 

NAE, 69 Bennett St, Lynn, MA 01905 .................................... 617-596-4800 
Sanlord-Miller Corp, 8 Joh/iSt, Lynbrook, NY 11583 ... ; .... 516-593-2025~ NY 

800-0645-5900 
§t Semtech, 652 MHchell Rd., Newbury Park, CA 91320 ..... '. . • . . . . . . . . • .. 213-626-5392! 

§Shokai Far East, Ltd., 280 North Central Ave. HartSdale, NY 10530 ..... 914-681-0700· 
§ Varo Semiconductor, Inc., 2800 W. Kingsley Dr, Garlaild,"rx 75046 ..... 214-271-8511 
§ Westinghouse EJec. Corp., Simiconductor Div, Armbrust Rd., YOUt1gWOOd, PA 15697 

................. ' .... : '.' . . . • . . . . . . . . . . . . . . . . .. . . . . . . • . . . .. . . . . . . . . . . . .. 412-925-7272 

• Bridges, Strain Gauge-2900 - See Vol. I). 

Bridges, Synchro & Resolver~2900 - See Vol. I) 

Bridges, Telephone/Data-1~00 - See Vol. I) 
BridgeS', Temperature-2900 - See Vol. I) 
Bridges, Wheatstone-2900 - SeeVoJ: I) . 

Brushes & Brush Assemblies-3500 - See Vol. 8 

Buffers,Data - See Spoolers, Pr.m~er Buffers (Vol. D) 

Bulbs - See Lamps, Miniature &\Subminiature(Vol. B) 

.Bumpers-2825~ See Vol. C . 

Burnishers, Contact-5400 - See Vol.C 

Bus Bars & Systems-3200 - See Vol. C 

. Bus Compatible Instruments - See Instruments, Test and 
Measuring, GPIB Compatible (Vol. D) 

Bushings, Glass, Plastic, Metal, Rubb8r, etc:-2500-' 
See Vol. C. 

Busses, Multibus, Q Bus, S100 Bus, STD Bus - See 
Board Computers & Subassemblies (Vol. D) 

Buzzers, Electronic - See Bells, Buzzers, Gongs, Sirens & 
\ Aural Warning Devices (Vol. D) 

Cabinets; Plastic - See Enclosures, Nonmetallic (Vol. C) 

Cabinets & Accessories, Metal - See Enclosures, . 
Equipment & Panel Mounting (Vol. C) 

Cable, Audio-6000 - See Vol. C 

Cable, Battery Booster-6000 -See Vol. C 

Cable, Coaxial-6000 - See Vol. C 

. Cable, Comm~nication-6000 - See Vol. C 

Cable, Computer-6000 - See Vol. C 

Cable, Data Transmission-6000 ..:. See Vol. C 

Cable, Dial - See Cords & Cable, Dial Drive (VoL C) 

Cable, FEP Insulated-6000 - See Vol. C 

Cable, Fiber Optic-2475 - See Vol. 8 

.Cable, Flame Retardant-GoOO - See"vol, C 

Cable, Flat-6000 - See Vol. C 

Cable, Heater-6000 - See Vo/..C 

Cable, High Temperature (Over 125°C)-6000 - S~e 
Vol. C' . . . 

Cable, High Voit8ge (1,000 Volts & Over)-6000 ~See 
Vol.C .. . 

Cable, Instrumeotation & Control-6000 - See Voi. C 

Cable, Intercommunication & Sound System -See 
Cable, Audio (VOl. C) . . 

Cable, Irradiated-6000 - See Vol. C 

Cable, Low Capacitance-6000 - See' Vol; 9 
Cable, Microphone-6000 .,.. See Vo!. C 

Cable, Multiconductor-6000 - See Vol. C 

. PRODUCTINOEX& DIRECTORY 

Cable, Plenum-6000 ~ See Vol. C . 

Cable, P~wer-6000·- See Vol. C . " 

Cable, Retractile - See Cords, Retractile (Vol. 9) 
Cable, Ribbon -'See Cable; Flat (Voi.C) . 

. Cabkt, Rotator Antenna - See Cable, Multiconductor 
(Vol. C) . 

Cable, Satelllt~.6000 - See' Vol. C 

Cable; Security~6000 - See Vol. C 

Cable, Shielded-6000 ,... See .Vol. C 
, \ 

Cable, Speaker-6000 ,- See : Vol. C 

Cable, T/itlephone-6000 - See Vol, C 

Cable, TFE Insulated-6000 -See. Vol. C 

Cable,.Thermocouple-6000 - See Vol. C 

Cable; TransmiSSion Line, Power-6000 - See Vol. C 

Transmission Une, Data'-"- See Cable, Data Transmission 
/ 

. Cable, Triaxial-6000 - See Vol. C 
Cable, TV (Inel. Camera)-6000 - See Vol. C 

. Cable, Twisted Pair~6000 - See Vol. C 

Cable, Woven Conductor-6000 -.See Vol. C 

Cable & Assemblies (MIL)-2440 - See Vol. 8 
Cable & ~nrlectors, Satellite Antennas-.1900 - See 
. Vol.D 

Cable Assemblies & Harnesses-6000 - See Vol. C 

Cable Assemblies, Microwave-6QOO - See V,!/. C 

, Cable Fault l-ocators-2900 7" See V,!/. I) 

Cable,(MIL), Flat-2440 - See Vol. 8 
Cable (M.L), RF-2440 - See Vol. 8 

Cable Retractors~1400 - See Vol. C 

Cages, Card - See Enclosures, Circuit Board, Module, & 
. Relay Mounting (Vol. C) . 

Calculators, ElectroniC, DeSk. Top~200 - See Vol. C 

Calculators, Electronic, Hand Held~20~ .... See Vol. C 

Calibration & Instrument Repair Services - See Services, 
Calibration & Instrument Repair (VoL D) 

Calibrators, Accelerometer-2900 -See Vol. I) 
Caiibr:atol'S, Atienuation-2900 .:.. See Voi. D. 
Calibrators, Automated,:,2900' -:' See Vol. D 
Calibrators,Crystal-2900 - See Vol, I) 
Calibrators, Current-2900 - See·Vol.D 
Calibrators, Frequency-2900 - See Vol. t) 
Calibrators, LVDT-2900 - See Vol.D 

Calibfators, Magnetic Field-2900 - See Vol. D 
Calibrators,Pfeter -See Testers, Meter (VoL D) 

Calibrators, Oscilloscope~2900 ..:. See Vol. I) 
Calibrators, Sound L8vel-.2900 - See VOl. I) 

Calibrators, Sweep.- See Generators, Sweep (Vol. D). 

Calibrators, Synchro-2900 - See '101. " 
Calibrators, n(!le Base:-2900 - See Vol. I) 
Calibrators, Transducer~2900 - See Vol. 1)\ 
Calibrat~rs, Voltage-2900 - See Vol. I) . 

Calibrators, VSWR-2900 - See Vol. I)! 
Calorimeters, ,Microwave~2900 - See'Vol.1) 
Cameras, Data ReCOrding-2325 - See .Vol. I) 

§-Product sold through distributors t-Product meets MIL specs EEM1985 



PRODUCT INDEX & DIRECTORY 

Cameras, Digital Image Acquisition-2325 - See Vol. 0 

Cameras, Image Converter-1900 - See Vol. 0 

Cameras, Infrared-2325 - See Vol. 0 

Cameras, Oscilloscope-2975 - See Vol. 0 

Cameras, Television-1900 - See Vol. 0 

Cameras, Television, Fiber Optic~1900 - See, Vol. 0 

Cans & Flat Packs, Integrated Circuit - See Packages, 
Integrated Circuit (Vol. A) 

Cans, Capacitor, Relay,' Semiconductor, Transformer, 
etc-2500 - See Vol. C 

Capacitance Comparators - See Bridges, Capacitance 
(Vol. D) 

Capacitor Arrays-1500 
t NiHany Piezo Ceramics, Box 756. Pine '1nd Mill Streets. Bellefonte, PA 16823 

...................................................... 814-355-1593;814-355-1594 
SFE Technologies, 1501 1st St, San Fernando, CA 91340 .............. 213-365-9411 
Tusonix, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 85740-7144 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 602-744-0400 

Capacitor, Folded Flag Tabs-1500 
Plastic capacitors, Inc., 2623 N. PulaSki Rd., Chicago, Il 60639 

t Stanley Elctrns, Inc, 592 Oak SI., Copiague, NY 11726 .: ... 

Capacitor Hardware-2800 - See Vol. C 

312-489-2229 
516-842-8866 

Capacitor Leakage Indicators - See Testers, Capacitor 
(Vol. D) 

Capacitor ,. Tap RolIs-1500 
.§ liberty IntI. Corp., 2539 237th St, Suite F. Torrance, CA 90505 213-539-6452 

Capacitor Wafers-1500 . 
t Stanley Elctrns., Inc., 592 Oak St., Copiague, NY 11726 ......... 516-842-8866 

TUSOnix, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 85740-7144 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ........... 602-744-0400 

Capacitors, Energy Storage-1500 
Concept Industries, App-Rep, Inc., 3641 Ssn Gabriel River Pkwy_, Pico Rivera, CA 

90660,213-699-0918 • _. _ .. _. _ ••..•.•.•..•..•.•.•......•.•.•..•.•. A.1064 
CSI Capacitors, CSI Technlgs., 810 Rancheros Dr., San Marcos, CA 92069, 

619-747-4000 •••...••••••.•.•....••...•.•.••.•.•......•...•.•...• A-107O 
§ Elpac Comps., 3131 S. Standard Ave., Ssnta Ana, CA 92705, 714-979-4440 

.............. : .•....••••.•..••....•.•..•.•...•..•.•....•.•...•.• A.1078 
Marcon America Corp., 310 Era Drive, Northbrook, IL 60062, 312-564-2820 

................................................................. A.1116 
{Sohio Engineered Materials Co., Unit of Sohio, P. O. Box 156, Niagara Falls, NY 

14302,716-278-2000 ............................................. A.1172 
t American Technical Ceramics Corporation, 1 Norden la, Huntington Sta, NY 11746 

............................................... 516-271-9600 
tCondenser Prods, P.O. Box 997, Brooksville, Fl33512 ................. 904-796-3561 

Comell-Durnlier Elc!rns., Wayne Intercnange, Plaza 1, Wayne, NJ 07470 
.. .. .. ... . .. .. .. .. .. .. .. .... .. . . .. .. . .. . . .. . 201-256-2000 

tDei Elctrns. Corp, 250 E Sandford Blvd., Mt. Vernon, NY 10550 " 914-699-2000 
§Dynapiex Inc., Interplex. 120-12 28th Ave .. Flushing, NY 11354 ...... 212-961-6750 

§t Electron Products, 2084 Central Ave., Duarte, CA 91010 ... 818-359-8281 
tElmag, 54 Clark St, Newar~ NJ 07104 .. ..... .......... 201-481-1600 

§tFilm CapaCitors, 100 8th St, Passaic, NJ 07055 ........... ... 201-779-2240 
High Energy, Lower Valley Rd, Parkesburg, PA 19365 ...... . . .. 215-593-2800 

§KOA Speer Elctrn&, Bolivar Dr, P.O. Box 547, Bradford, PA 16701 ....... 814-362-5536 
Maxwell Labs., .8835 Balboa Ave., San Diego, CA 92123 .............. 619-279-5100 
Plastic Capacrtors, Inc., 2623 N. Pulaeki Rd., Chicago, Il 60639 ......... 312-489-2229 
Sprague Elec. Co., 481 Marshall SI., No. Adams, MA 01247 ............. 413-664-4411 

t Stanley Elctrn&, Inc., 592 Oak St, Copiague, NY 11726 ................. 516-842-8866 
t Tobe Deutschmann labs., Inc, 550 Turnpike SI., Canton, MA 02021 . . 617-828-3366 

Tran-Spectra, Inc., Rle.l-Box 27A, Greenfield, TN 38230 ............... 901,235-2218 
Unilator Technical Ceramics Inc_ 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 

90028-8770 ........................................ ................. 213-463-5618 
§ Westlake .Capacitors, I']C., 5334 Sterling Center Or, Westlake Village, CA 91361 

.. .. .. .. .. .. .. .. .. .... ............................................... 818-l!89-41.20 

Capacitors, Chip (For.Microcircuits)-1500 
t American Technical Ceramics Corporation, 1 Norden la, .Huntingtqn Sta., NY 

11746,516-271-9600 .............................................. A.1007 
§t AVX Corporation, Box 867, Myrtle Beh., SC 29577, 803-448-9411 •.•.... A.1010 

§ Capar Components Corp., DiY. of Diplomat ElectroniCS, 25 Dubon Ct, 
Farmingdale, NY 11735, 516-454-6390 .•.••••...•••.••..•••.•...•.•. A.1013 

Concept Industries, App-Rep, Inc., 3641 Ssn Gabriel River Pkwy., Pico Rivera', CA 
90660, 213-699-0918 ..••••••.•.••.•.•..••....••.•..•.•.••.•.•••.• A.1065 

Corning Glass Works, Corning Etctrns.; Houghton Pk., Bldg. A-2; Corning, NY 
14830,607-974-8725 •.•..•..•.•.•.•.••.•.•.••...•••.•..•.•..•..•. A.1068 

t Johanson DielectriCS, 2220 Screenland Dr., Burbank, CA 91505, 818-848-4465 
.••••.•.••.•.••••...•••. : ........................................ A.1104 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd.,. 
'Whippany, NJ 07981, 201-887-8100 •..••..•.•.•....•.•.•.•......•.. A.1881 

§t Kemel, U.nion Carbide Corporation, Elctrns. Div., Components Dept, Box 5928, 
Greenville, SC 29606, 803-963-6348 ................................. A.1107 

Capacitors, Fixed, AC (Incl. Motor Start)-1500 
§ Maida Development Co., 20 libby St, Hampton, VA 23663, 804·723-0785 

................................................................. A·1110 
§ Matsuo ElectroniCS, 2134 Main Street, Suite 200, Huntington Beach, CA 92648, 

714-969-2491 .................................................... A.112O 
t MapcollElectra, Inc., North American Philips Corp., 5900 Australian Ave., West 

Palm Beach, FL 33407,305-842-3201 ................. A.1124-1121,801009 
MepcollElectra, Inc., North American Philips Corp., 6071 St Andrews Rd., 

Columbia, SC 29210, 80a-n2-2500 ...•••.••..••••...••••.• A.1124, B.1009 
Multi Prods. Inll., 218 lirttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009, 

201-239-8183 .................................................... A.1135 
§ Murata Erie North America, Inc., 1148 Franklin Rd., 5.E., Marietta, GA 30067, 

404-952-9777 .•••••..•••.•.•••••.•.•.••.•.•..•.•.•.•.•.•..•• A.1136,1138 
t Republic Elctrns. Corp., 176 E. 7th St, Paterson, NJ 07524, 201-279-0300 

................................................................. A.1167 
t SFE TechnolOgies, 15011st St, San Fernando, CA 91340, 213-365-9411 

••••••••••••••••••••••••••••••••• 1. ••••••••••••••••••••••••••••••• A.1170 
§ Stettner Elctrns., 6135 Airways Blvd., Chattanooga, TN 37421, 615-892-0291 

................................................................. A·1175 
§ TDK Corporation of America, 4711 GoH Rd., Skokie, IL 60076, 312-679-8200 

................................................................. A·1176 
§ Allen Co, Inc., Robert G, 7267 Coldwater Canyon, N. Hollywood, cli 91605 

.................... : ................................ 818-765-8300;800-423-3186 
§t Arco Elctrns., 400 Moreland Rd., Commac~ NY 11725 ...... : .......... 516-864-7000 
t california Eastern lab& Inc, 3005 Democracy Way, Santa Clare, CA 95050 

.... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 408-988-3500 
§ Centralab, Inc, A North American Philips Cd., 4561 Colorado Blvd, Los Angeles, CA 

90039 ............................. ............... 818-240-4880 
§Centre Engrg., 2820 E College Ave., State College, PA 16801 ........... 814-237-0321 
t Compex Corp., 35A East Main St, Marlton, NJ 08053 .......... 609-596-9388 

Comell-Dubilier Elctrns., Wayne Interchange, Plaza 1, Wayne, NJ 07470 
201-256-2000 

t Dielectric labs., 69 Albany SI., Cazenovia, NY 13035 .................... 315-655-8710 
t Dioriics, 65 Rushmore St, Westbury, NY 11590 ..................... 516-997,7474 
§ Dynaplex Inc., Interplex, 120-12 28th Ave., Flushing, NY 11354 .. 212-961-6750 
§ Hi-Tech Components, Mitsubishi 'International Corp., 520 Madison Ave., New Yor~ NY 

10022 ..... .. .. .. .. .. .. .. .. .. .. 212-605-2607 
§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 

. ............. .. .. .. .. .. .. .. .. . .. .. . .. .... 516-753-0400 
§Intemational Camps. Corp., 105 Maxess Rd, Melville, NY 11747 ........ 516-293-1500 

.. §KCK America Inc., 1245 Forest Ave, Ste. 10, Des Plaines, IL 60018 ..... 312-297-5435 
§t Kyocera Inti., Inc., Elctrn. Comps. Grp., 11425 Sorrento Valley Rd., San Diego, CA 92138 

. . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619-454-1800 
3M Co .. Tech Ceramic Resources, 3M Center 225-4W, St. Paul, MN. 55101 

617-736-0601 
t Metuchen 'capacitors, Inc., 420 Park Ave, Perth Amboy, NJ 08861 .... 201-442-0500 
tMicroeap, Inc., 11120 Roselle St, San Diego, CA 92121 ................ 619-452-9812 
t Murata Mfg. Co., ltd., 26-1 0-2-chome-T enjin. Nagaoka-Kyo-Shi, Kyotb, Japan, JAPAN 

.......................................................... 075-951-9111 
National Micronetics, Route 28, West Hurley, NY 12136 ................ 914-338-0333 

§ NEC Elctrns. USA Inc., NEC Electron Oiv., 252 Humboldt Ct, Sunnyvale, CA 94086 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 408-745-6520 

Panasonic, Ind'i. Elctrn. Comps., Panasonic, Elctm. Comps Div., Box 1503, Secaucus, NJ 
07094 . 201-348-7000 

PPD, Inc., Hwy. 70W, Resco Ct, P.O. Box 31347, Raleigh, NC 27612 919-781-3955 
Presidio Components, Inc., 7185 Construction Ct, San Diego, CA 92121 

619-578-9390 
Radio Materials Corp, 4242 W. Bryn Mawr, Chicago, Il60646 ... 312-47&-3600 
Roederstein Elctrns., Inc, P.O. Box 5588, Statesville, NC 28677 ......... 704-872-8101 
Semtech, 652 Mitchell Rd., Newbury Parl<, CA 91320 .................... 213-628-5392 
SMD Technology Svc. Ctr., A North American Philips Co, 5855 N. Glen Pk. Rd, 

Milwaukee, WI 53209 .. .. .. .. .. . .. . . .. .. . .. .. . .. .. . .. .. .. .. .. .. .. .. ... 800-431-4444 
§Soshin Elec. Co., Ha-18 Nakamagome, Ota-Ku, Tokyo, JAPAN ....... (03) 775-2111 

Sprague Elec. c6., 481 Marshall St., No. Adams. MA 01247 ... 413-664-4411. 
§tSprague Electric Company, Distribution Division, 481 Marshall St, No. Adams, MA 01247 

.. .. . .. .. . . .. .. .. .. .. .. .. . .. .. . .. .. . .. . .. .. .. . .. .. . .. .. .. .. .. .. .. .. .... 413-664-4481 
Taiyo Yuden (USA) Inc., 714 Algonquin Rd., Arlington Heights, Il 6(i005 

. .. .. .. . .. .. .. . .. . .. .. .. ... ........................................... 312-364-6104 
§ Tansitor Elctms., West Rd., Bennington, VT 05201 . . . . . . . . . . . . . . . . . .. . .. 802-442-5473 

Texas Instrs, Inc., Box 225012-MS-84, Dallas, TX 75265 ..........•...... 214-995-6611 
§t Union Carbide Corp, Elctrns. Div., Component Dept., Box 5928, Greenville, SC 29606 

..................... '" ....................... ;. 803-963-6348 
Unijrode CorP., 5 ForbeS Rd, Lexington. MA 02173 .. 617-861-6540 

t U S Microtek Components Corporation, 11144 Penrose St, Sun Valley, CA 91352 
................................ ............... '" 818-767-6770 

§tViclan, 7373A Engineers Rd, San Diego, CA 92138 ....... 619-292-1411 
§'t Vitrarnon NA, P. O. Box 544, Bridgeport, CT 06601 ....... 203-268-6261 

Wright capac~ors, 3000 So. Orange, Santa Ana, CA 92707 ............. 714-546-2490 

Capacitors, Fixed, AC (Incl. Motor Start)-1500 
Component Research Co. Inc., 1655-26 St, Santa Monica, CA 90404, 

213-829-3615 
............•.•.••...•.••.•.•. A.1014-1!)35,1051,1052,1054 -1059,1062,1063 

CSI Capacitors, CSI Technlgs.: 810 Rancheros Dr., Ssn Marcos, CA 92069, 
619-747-4000 .................................................... A.107O 

§ Elpac Comps., 3131 S. Standard Ave., Santa Ana, CA 92705, 714-979-4440 
................................. .' ............................... A·1078 

§Inter-Technical Grp., Box 23, Irvington, NY 10533, 914-591-8822 •..•..•• A.1087 
Maida.Development Co., 20 libby St, Hampton, VA 23663, 804-723-0785 

................................................................. A·1110 
MepcollElectra, Inc., North American Philips Corp., 6071 St Andrews Rd., 

Columbia, SC 29210, 803-772-2500 ................................ A.1125 . 
§t American Capacrtor, 2080 Central Ave, Duqrte, CA 91010 .. 818-357-8806 

Baldor Electric'Company, p.o. Box 2400, Fort Smrth, AR 72901 , ......... 501-646-4711 
§Comel~Dubilier Elctrns., Wayne Interchange, Plaza 1, Wayne, NJ 07470 

t Del' Elctrn& Corp., 250 E. Sandford Blvd, Mt Vernon, NY 10550 .. 
201-2511-2000 
914-699:2000 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A-17 



Capacitors, Fixed, AC1(lnc1.Motor Start)-1500(C~,"t'd) PRODUCT INtJEX'&DIRECTORY 
. \ 

§ Dynaplex Inc., 1htet'p1ex,120"12 28th Ave;, Flushing,N"'11354· .... :.... 212-96HI7S0 
.§E1ectrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ' .. , ........ 818-573-3300 
§t Electron I?roducts, 2084 Central Ave;,. Dulirte; CA 91010. :,. c .•.•••••• :. '818-35S:S281 
tE~ 54 Clark St, Newark, NJ <J('104 ........... '" ....... ; ............. 201-481-1600 

F-Dyne Elctms., 449 HOward Av&.:Bridgeport, CT 06605·., ........ , ... ,. 203-367-6431 
§FlflnCapacitors, 100 BthSt,~, NJ 07055· .... :: .....•. " ......... '201-n9-2240 
§ lEI-ISKRA Electronics, 100; 222 Sherwood Ave., F~ngdale; !'lY 11735 . \ . 

.... , ................................................................ : ..• : 518-75a..0400 
Industrial MidWec Cepa<;ilbril, 4902 Tollview' Dr, Rolling MeadoWS; .11,;'60008 '. 

.................................................................... :'.:~ 312-Sn..Q12O 
ITT Components Pessive Gtp., 120.1 E. McFadden Ave., Santa Ana; CA~2705.· . 

: .. ' ....... ,... ......................... .- ....... : .............. : ......•.... : .... : 714-836-0351 
§KCK AiileriCa Inc, 1245 FOrest Ave., SIS. 10, Des Plaines. IL60018' :c ... :"312-297-5435 
§ MalloryCapacilor Co., Mallory Camps. Grp., 3029 E. Washington St, Indianapolis, IN . 

46201 ................. , .. : ...... ; ............................ : ....... 317-638-5353 
NiChic<iri (America) Corp., 927 e: State Pkwy, Schaumburg, Il60195 .... 312-843-1500. 
Plastic Capacilors, Inc., 2623 N. Pulaski Rd., Chicago,1l 60639 ..... , ... 312-489-2229 

'.PPD, Inc., Hwy. 7OW,Resco'Ct, P.O. Box 31347, Ralel9h; NC 27612 ..... 919-781-3955 
Roederstein EIctms., Inc, P.O. Box 5588, Statesvilie. NC 28677 ......... 704-872-8101 

.. ATE Aerovox Inc., 740 Belleville Ave., New Bedford, MA 02745' ......... 617-994-9661 
SeaC9r, InC., 123 Woodland Ave, W~ NJ 07675 ....... ::, ........ ,201-668-5600 

§Shokai Far East, ltd, 280 North Central Ave.,'HartSdaJe, NY 10530 ..... 914-681..Q700 
. Sprague Eiec. Co, 461 MarshallSt, No. Adams, MA 01247 .. : ... : ...... 41'3-664-44.11 

§ Sprague Electric Company, Distribution Division, 481 Marshall St, No. Adams, MA01247 
......................................................... , . . . . . . . . .... .. 413-664-4491 

§ Thomson-csF Camps. porp., PaSsive Comp. DiY, 5850 Canoga Ave., SuH;; 300, 
Woodland Hills; cA 91367 ....... ,:..................................... 818-687-1010 

Tran-Spectra, Inc., Rle. ) -Box 27A, GreenfiaJd, TN 38230 .............. , 901-235-2218 
Wesco Electrical Co., 20l MunsonSt, G"ieniield, MA 01301 •........... 413-774-4358 

§ Westlake CapaCitors, IhC., 5334 Sterling Center Dr, Westlake Village, CA 91361 
.................................................... , ................... 818-869-4120 

Capacitors, Fixed, Air-1500 
t Del Elctms. Corp., 250 E: Sandford Blvd., Mt Vernon, NY 10550 ......... 914-699-2000 

High Energy, Lower Valley Rd.,.Parkeaburg, PA 19365 ..... ' ............. 215-593-2800 
§ll)IernationaJ Comps. Corp, 105 Maxess Ad., Melville, NY 11747 ........ '516-293-1500 
§ShokatFar East, lid., 280 North Central Ave;, Hartsdale, NY 10530· ..... 914-681-0700 

Tettex Instruments, Inc, P.O. Box 281" Fairview Village, PA 19409-0281 
.; .. ' ...... ,,_ .......... , ............................................. ,. .. 2'1.5-539-6050 

Capacitors, Fixed, Aluminum ElectroJytiC-:1500 
Capacitor Technology, Inc" 5015 Speedway Dr., Ft. Wayne, IN 46825, 

219-484-9054, •• · .................... , ............................ A.1012 
§ Capar Components Corp., Diy. 01 Diploinat EIectrOI)lcs, 25 Dubon Ct., 

Farmingdale, NY 11735; 516-454-6390 ............. : .............. : .. A.1013 
. "Concept IndUstrIeS, App-Rep, InC., 3641 San Gabriel Rive,.Pkwy., Plco Rivera, CA 

90660, 213-699-0918 ••••• ; .................... , .•• ' ••••• , • , • • • .. • .. A'10M 
§ Dal-Ichi Shoji 01 Amer., Inc., 150 Fifth Ave., New York, NY 10011, 212-691-9050 

..................... , ................. ; ........... ~ .......... ,; ••• A •. 1071 
§ Illinois Capacitor, Inc., 3757 W. Touhy Ave., UncolnwoOd, IL 60645, 312.675-.1760 

, .. , ..... ; ................ : ...................................... A'l084 
International Camps. Corp., 105 Maxess Rd., Melville, NY 11747, 516-293-1500 

.......................................... , .... , .................... A.10S6 
ISL Products Inl'l, Ltd., 235 PRobbins laine, Syosset, NY 11791-6093, 

516-822-9601 .................. : .............................. ~ • ,., A.1094 
§ m Components Passive Grp., 1201 E. McFadden ·Ave., Sanla Ana, CA 92705., 

714-836-0351 ............. c .................. '" .. .. •• .. A·1096 , 1099 -1101 
KOA SpeerElcttns., Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 814-362-5536 

......................... , .................................... : •.•• A.1108 
Meida Development Co., 20 Libby St, Hampton, VA 23663, 804-723..Q785 

..... : ... v ......................................... , .... : ....... · .. A.1112 
§ Mallory Capacllor Co., MaljOry Camps. Gi-p.;3029 E. Washington St., Indianapolis, 

IN 46201, 317-636-5353 .................................... ! ......... A~111,5 
§ Marcon AiT.eri.;a Co.-p.. 310 Era Drive, NOItiibtook. iL 60062, 312 .. 564 .. 2820 

............................................... : ................. A'111~ 
MepCoIIElectra, Inc:., North American PhiHps CorP .. 590Q .. AuatralianAye., West 
. Palm8each,FL 3340.7,305-842-3201 ••••••••••••• : ••••••••.•••.••• 801009 

§t MepcoIIE~, Inc., North American PhiHps Corp., 6071 St Andrews Rd., 
ColUmbia, SC 29210, 803-n2-2500 .............................. A.1125 801009 

§ NIC Components·Corp., 238 Rle. 109, Farmingdale; 'NY 11735. 
516-694-0060;800-645-9333 .................... ; .................. A.1140 

.§ Statlner Elct!"s., 6135 Airways Blvd., Chattanociga, TN 37421, 615-892..Q291 
......................... '.c' ............. ; .•. ; .......... : .. , ...... : •• A.1175 

§ United Chemi-Con Inc., 9801 W.lfi!igins Rd., Rosemont; IL 60018, 312-696-2000 
, ...... :; .................................. : ..... ~ ......... ~ .......... Ao1t94 

§Aif Electro Supply, Inc;7700 Gloria Ave., Van.Nuys, CA 91406 ............. 213-873-6400; 
, ,,818-968-4400 

§ Allen Co, Inc., Robert G., 7267. Coldwater yanyiin, N .. HO.ltyWood, C~ 91605 
........ ; .................. , .................. ,.: ....... ~81.8-765-8300;800-423-3186 

§tArco Elctms., 400 Moreland Rd, Commack, NY 11725· ..... : ..... > ••••• '. 518-864-7000 
Baldor Electric Company, P.O .. Box 2400, Fort Smith, AR 72901 ..... '.:.. 501-648-4711 

§tCornell-Dubilier Electronics, 150 Avenue 'l', Newark, NJ 07105 .. " .... 201-589-7500 
§ Comell-DubiUer Elctrns., Wayne 'Interchange, Pl8za ,1, Wayne, NJ 0747? 

................. , .................. , , .................................. 201-256-2000 
§ Dynaplex lhe., Int!liplSx,.12'0-1228th Ave., Flushing, NY 11354 ........ '. 212-961-6750 

Ei North AmeriCa, 1.5 W. 53rd St SuHe 47E, New Yoi-k"NY 10019 ....... 212-315-3099 
'. §EIna America, InC., 153 E: Savarona Way, carson; riA 90746 .: ...... , ... 213-327-6090 

En EleCIr'onics, 5751 Miami. lakes Dr., Miami I:akes, FL 33014 ......... 305-558-4000 
Fuj;"Svea, P.O. Box 3375, Torrance, CA 90510 .... : ....... : ........... \. ,213-533-1221 

§j30idwell Comps., 1815 W'205th St Ste: 201, Torrance, CA90501 .: .... 213-533-1228 
§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave.; Farmingdale, NY·lU35. 

.................................................... > .......... " •••••• 516-753-0400 
Industrial Midwec CapaCitors, 4902 Tollview Dr.,Roiling Meadow,;'"" 60008 

........................................ , .................. · ............. 312'577-0120 
§ Jaro Components, Inc., 5549 Powerline Rd, Fl Lauderdale,Fl33309-2883 

................... ::> ... ': ...................... : ................ 305-771-7000 

Kahgan,EIcIins. Corp., 605 Peninsula /lIvd., ~ NYin55Q """" ,516,536-2300 
lswrence-Crow Elctrns. Inc., 2100 Stemmons, Dallas, TX 75207' ........ 214-749-~ 

§ liberty Inti. Corp., 2539 2371h St, SuHe F, Torrance, CA 90505 .. :: .... , .21,a,.53~ 
§ MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 ..... . . . . . . . • . . .. 516-582-3400 
§ Multi Prods. Inti., 218liHie Falls Rd., P.o.·Box 238, cedat Glove, NJ '07009 ,:" 

.................. : ............................ " .. ; ........................ 201-239-8183 
N;ch~n (America) Corp, 927 E. State Pkwy., SchaumbUrg, IL 60195 ... 312-843-7500 

'§t P8cc0m, 3928 14Bth NE, Redmond, WA 98052 ........... 208-863-9200;800-426-6254 
Roedersteifl Elctms., Inc, p.o. Box 5588, Statesville. NC 28677 .; ... : ..... 704-872:81 01 

§t Sangeno Weston-Sangamo Components Div., Fairchild SemICOnductOr, Box 128, 
.. Pickens, SC029671 .................. , .......... : ............ : ...... : ... 803-878-6311 

tShogyo IntLCorp., 287 Northem Blvd, Gm"tNIlCk,.NY11Q21 ........ :. 518-468-0911 
§StiOkai Far East, ltd., 280 North Central Ave., Haitsdaie,'NY f0530 ... :. 914-861-0700 
§Siemens Components,,Inc; 186 Wood Ave., 8.,JSelin, 'NJ o8a3o .: .... .' .... 201.321~34oo 
§SPECO Div, Components Specialties, Inc, P.O.l3ox 6?4, 1172 Rle.109, Lio;Klenhursl, NY 

11-757 ............... ' ....................... : ......... ,. c. 516-957-6700;800-6,45-5516 
Sprague Elec. Co, 461 M'!f.shall St, No.~Adams,MA 01247 .: ........ , .. 413-664-4411 

§t Sprague Electric Company, Distribution Division, 491 Marsh.all St, No. Adams, MA 01247 
....... : .. , .... , ....... ,;: ... ' ............... , ..... ;, ....... : .:' .......... 413-664-4491 

Tran-Spectra, Inc., Rle. 1 :Box 27 A, Green~eld, TN 38230 ..... . . . . . . . . .. 901-235-2218 

Capacitors, Fixed, CeramiC, Disc & Tubular-1500 
. AVXCorporation, ~x 867, Myrtle SCh., SC 295n, 803-449-94.11 ••••••• ~A'1010 . 
§ capsr Com~l)ents Corp.; Diy. of Diplomat Electronics, 25 Dubon Ct., . 

Farmingdale, NY 11735, 518-454-6390 ..... ., ........................ A.1013 
Dai-Ichi ShoP of Amer., Inc;, 150 Fifth Ave., New York; NY 10011, 212-691-9050 

......... : ...................... : ............. , ..................... ".1071 
§ lEI-ISKRA ElectrOniCS, Inc., 222 Sherwood Ave., Farmingdale, NY 11735, 

c 516-753..Q400 ............................... , .......... , •..•• > ...... A.10B0. 
§ Illinois CepaCitor, Inc., 3757 W. Touhy Ave., LinoolnVl(oOd, IL 6064.5, 312-675-17&0 

.................. : •••.••.• ; ............................ ; •••••••.• :Ao1085 
International Comps. Corp., 105 Maxess Rd., Melville, NY 11747, 516-293-1500 

. A',08& 
ISL P~~'I~t;l: 'Lld:: ;3~';; R:.bb.~"" L.;.;';'-:S~.; NY ·1.j79:;~3;··· 

516-822-9601 ..... , ............................................... '. A.,095 
§ Maida Development Co., 20 Ubby St, Hampton, VA 23663, 804-723..Q785 

•.• , ............................................ , •....•••.•••••.•. A·1109 
t Metuchen Capacitors, Inc., 420 Pl'rk Ave., Perth "",boy, NJ 08861, 201-442-0500 

. • ............................................................. ::. A·1t28 
§ MuHi PrOds. Inti., 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009, 

201.239-8183 ...................................................... A'1135 
§ Murata Erie North America, Inc., ~148 Franklin Rd., 8.E., Marietta, GA 300117, 

404-952-9777 ••••.•..•.•..•.••.•.•.•.••.•.••••••..••.• A.1136-1137,1139· 
§ NICComponenls Corp., 238 Ate. 109, Farmingdale, NY 11735, 

516-694-0060;800-645-9333 ....................................... A.1141 
SFE Technologies, 1501 lat St., San Fernando, CA 91;140, 213-365-9411 

....... ;.: ... ' ................... : ................................ , "'1630 
§ Stettner Elctrns., 6135 Airways Blvei., Chattanooga, TN 37421, 615-8092..Q291. 

.......... , ••..•. ,.' ................................................ A·1175 
§ TDK Corpor8tion 01 America, 4711 Golf Rd., SkOkie, IL 60076: 312-679-8200 

~ ........ , •••••.•• , ............ : ..... : •.•.•. : ... ~ ................. A·1177 
§tTusonlx, Inc., n41 N. Business Park Drive, P. O. 'Box 37144, Tucson, At 

85740-7144; 602-?44..Q400 ••.•••....•.•.•..•.• A'1187-1178,1189,1190,f193 
§Air Electro Supply, Inc., 7700 Gloria Aye, Van Nuys, CA 91406. . ...... 213-873-6400; 

'818-988-4400 
§ Allen Co, Inc., Robert G., 7267 Coldwater Canyon, N. Hdllywood, CA 91665 

..... " .............. , ................................ : 818-765-8300;800-423-3186 
§t Arco Elctms., 400 Moreland Rd., Commack, NY 11725 .................. 518-864-7000 

§ Centralab, Inc., A North American Philips Co, 7158 Merchant Ave., EI Paso, TX 79915 
..... :.............. .. ............................ ' ..... 915-779-396{ 

.. Centre Engrg., 2(l2O E. College Ave., State.Coliege, PA 1680i .:., ....... 814-237-0321 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 90660 

................. ' ...................................................... 213-699-0918 
Corning Giass Works, Coming Eictrns., Houghton Pk.., ~idg. A-2, Coming, NY 14830 

.............. ................... ..................... 607-974-8725 
Coming Glass Works, Telecomm Prods Dept, 8H-5, Coming, NY 1~0 

............................ ..................... 607-974-9000 
tOe! Elctms. Corp.', 250 E. Sandford Blvd, Mt Vernon,·NY 10550 . : ....... 914-699-2000 
§Dynilplex Inc., InterpleK, 120-12 28th Ave; Flushing, NY 11354 .......... 212-961-6750 

Ei North America, 15 W 53rd St Suite 47E, New York; NY 10019 ....... 212-315-3099 
Er'ncon Inc., Sub. 01 Kyqceia Inti, 11620 sOrrento Valley Rc4 San Diego, CA 92136 

......... : ................ ,:: ....... : ..................... :.............. 619-459-4355 
§Fuji-$liea, P.O. Box 3375, Torrance,GA'90510 .. , ........ · .. c .............. '213-533-1221 
§GolclweliCamps., 1815 W. 205th St Ste. 201. Torrance, CA 90501 ...... 213-.533'1-228 

High Energy, lower Valley Rd., Parkesburg, PA 19365 ............ , ....... 215-593-2.800 
§ Jaro ComponentS, Inc., 5549 Powerline Ad., Fllauderdale, Fl 33309-2883 

' ...................... , ............................ : .......... : .........• 305-771-7000 
K & MElct,,\s., 123 Interstate Dr., W. Springfield, MA 01089 .............. 413-78f-1350 

§KCK America Inc, 1245 Forest Ave., Ste. 10, Des Plaines, It.: 60018· ....... 312-297-5435 
KO Componenis, Inc., 3016 S. Orange Ave., Sant",Ana, CA 92707 .: .... 714-545-7108 

§t Kernel Union Carbide Corporation, Elctrns. DiY., cOmpoFlents'Dept, Box 5928,-
, GreenYille,SC 29606 .. . .. .. .. .. .. .. . .. ... : .- ........ .'. : .. ... 803-963-6348 
Lawrence-Crow Elctrns.lnc, 2100 Stemmons, Dallas,TX 75207' .......... 214-749-5440 

§Uberty Inti. Co'P-, 2539237th St, Suite F, Torrance, CA. 90505 , ... : .... ::. 21-3-539-6452 
§ Mallory Capaci/or Co, Mallory Comps. Grp., 3029 E. Washington St, InCliehapolis, IN 

§M~:~:"'~ 'd;.: lid:: '2;;'lO:2;~h~~ T~~ii~: ·N~9~~ka..K;';sj.:' Ky;,;;,:j~~,~~:~53' 
, .... ,' ........ : ........... ; .. : ............... : ........ : ....... : .. .' .. ' .. : .... 075-951-911.1 

, Nlchicon (Ameriea) Corp., 927 E. Stale Pkwy., Schaumburg, 1160195 .... '312'643-7500 
§t.Paccom, 3928 14Bth NE, Redmond, WA 98052 .......... ;' 206-883-9200;800-428-6254 

RSdio Materials Corp., 4242 W. Bryn Mawr, Chicago, Il 60646 ..... ,.... 312-478-3600 
§tRepublic Elctms. Corp., 176 E. 7th St, Paterso'1. NJ 07524 ...... :,,: ...... i!01-279-0300 

Roederstein Elctrns.,lnc., P.O. Box 5588, StatesVille, NC 28677.. ..:.:.... 704-;872-8101 
Seintech, 652 Mitchell Rd., Newbury Park, CA.g132'O .................. :: 213--628-5;m2 

tShogyo Inll Corp, ·287 Northem Blvd., Great Neck, NY 11021 .......... 516-466-0911 
§ Shokai Far Ees~ltd, 2eO' North Central Ave., H~rtsdaie, NY 1'0530 . ..'.:' 914-681.-'Q70Q 
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§ Si~mens Components, Inc., 186 Wood Ave.,.S, Iselin, NJ 08830 ........ 201-321-3400 
Spectrum Control, Inc., 2185 W. 8th St., Erie, PA 16505 ...... 814-455-0966 

§t Sprague Electric Company, Distribution Division, 481 Marshall St, No. Adams, MA 01247 
................ ,' ...................................................... 413-664-4481 

Taiyo Yuden (USA) Inc, 714 Algonquin Rd, Arlington Heights, IL 60005 
....................................................................... 312-364-6104 

§ Thomson-CSF Comps. Corp., Passive Compo Div., 5850 Canoga Ave, Su~e 300, 
Woodland Hills, CA 91367 ............................................. 818-887-1010 

§ TRW Capacitor Div., 301 West '0' St, Ogallala, NE 69153 ............. 308-284-361 t 
Unilator Technical Ceramics Inc., 6290 Sunset Blvd, Ste.1126, Los Angeles, CA 

90028-8770 .......................................................... 213-463-5618 
§t Union Carbide Corp., Elctms. Div., Component Dept., Box 5928, Greenville, SC 29606 

.. .. . .. .. .. .. .. ... ................................... 803-963-6348 
§tWaldom Elctms., 4301 W. 69th St, Dept EEM, C~icago, IL 60629 ....... 312-585-1212 

Capacitors, Fixed, CeramiC, Monolithic-1500 
t American Technical Ceramics Corporation, 1 Norden lB., Huntington Sta., NY 

11746,516-271-9600 •....•.•....•.•.•..•.••••...•.•..•.•..•.•.••• A.loo7 
§t AVX Corporation, Box 867, Myrtle Bch., SC 29577, 803-448-9411 •.••..• A •. l0l0 

§ Capar Components Corp., Div. 01 Diplomat Electronics, 25 Dubon Ct., 
Fanningdale, NY 11735, 516-454-6390 .............................. A.l013 

Concept Industries, App-Rep, Inc'., 3641 San Gabriel River Pkwy., Pico Rivera, CA 
90660, 213-699,0918 .............................................. A.l065 

Corning Glass Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Corning, NY 
14830, 607-974-8725 ............................................. A.l068 

Johanson Dielectrics, 2220 Screenland Dr., Burbank, CA 91505, 818-848-4465 
.................................................................. A·ll04 

§t Kemet, Union Carbide Corporation, Elctrns. Div., Components Dept., Box 5928, 
Greenville, SC 29606,803-963-6348 ••••..••.•••....•..••••..•..•.•• A.ll07 

§ Maida oevelopment Co., 20 Libby St, Ha.mpton, VA 23663, 804-723,0785 . 
................................................ : .•..••••.•.••••. A.lll0 

t Metuchen CapaCitors, Inc., 420 Park Ave., Perth Amboy, NJ 08861, 201-442,0500 
................................................................. A·1128 

Multi Prods. IntI., 218 Little Falls Rd., P.O. Box 236, Cedar. Grove, NJ 07009, 
201-239-8183 .................................................... A.1135 

§t Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 
404-952-9777 ....••..•....•••••..•.•.•....•.•..•.•....• A.1136-1134,1139 

§ NIC Components Corp., 236 Rte.·l09, Fanningdale, NY 11735, 
516-694-0060;800-645-9333 ....................................... A.1141 

§t Republic Elctrns. Corp., 176 E. 7th St., Paterson, NJ 07524, 201-279-0300 
A.1167 

SFE Technologies, 1501181 St., San Fernando, CA 91340, 213-365-9411 
•.•..•.•..•......•...•....•.•..•.•.•.•....•.••.•.•.••.•.•..•...•. A·ll69 

§Stettner Elctrns., 6135 Airways Blvd., Chattanooga, TN 37421,615-892,0291 
................................. , ............................... A.1175 

TDK Corporation 01 America, 4711 Golf Rd., Skokie, IL 60076, 312-679-8200 
.•.•.•.•..•.•..•.•.•.•.•..•.••.•.•.•.•.••.••.•..••.••.•.•.•••••.• A·1176 

§ Air Electro Supply, Inc., 7700 Gloria Ave., Van Nuys, CA 91406 ........... 213-873-6400; 
818-988-4400 

, § Allen Co., Inc, Robert G, 7267 Coldwater Canyon, N. Hollywood, CA 91605 
.......................................... 818-765-83OO;80<J-423-3186 

§t Arco Elctrns., 400 Moreland Rd,.Commack, NY 1.1725 ................. 516-864-7000 
Assembly Specialists, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 

§tCentralab, Inc., A North American Philips Co., 4561 Colorado Blvd, Los Angeles, CA 
90039 ..... .. . .. .. . .. . . .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. ... 818-24<J-4860 

§ Centralab, Inc., A North American Philips Co, 7158 Merchant Ave., EI Paso, TX 79915 
................ ........................................... 915-779-3961 

§ Centre Engrg., 2820 E. College Ave., Siate College, PA 1680l ........... 814-237-0321 
Corning Glass Works, Telecomm Prods Dept, BH-5, Corning NY 14630 

...................... 607-974-9000 
§ Dynaplex lhe., Interplex, 12{}-12 28th Ave., Flushing, NY 11354 ........ 212-961-6750 
§ Emcon Inc., SUb. 01 Kyocera Intl, 11620 Sorrento Valley Rd, San Diego, CA 92136 

.. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . . .. .. . .. .. .. . . . .. .... ...... 619-459-4355 
§ Hi-Tech Components, Mitsobishi International Corp., 520 Madison Ave, New York, NY 

10022 .: .......................... 212-605-2607 
§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 

. . . . . . . . . . . . . . . . . . . . . . . . .. 516-753-0400 
International Comps. Corp, 105 Maxess Rd., Melville, NY 11747 ........ 516-293-1500 
m Components Passive Grp., 1201 E. McFaddeR Ave., Santa Ana, CA 92705 

................................. 714-636-0351 
K & M Elctrns, 123 Interstate Dr., W. Springfield, MA 01089 ............. 413-781-1350 

§ KCK America Inc., 1245 Forest Ave, Ste. 10, Des Plaines, IL 611Q18 ..... 312-297-5435 
'§t Kyocera Inll, Inc., Elctrn. Comps. Grp., 11425 Sorrento Valley Rd, San Diego, CA 92138 

....... ~ ... : ................................................. 619-454-1800 
§ uberty Inti. Corp., 2539 237th St, Suite F, TorranCe, CA 90505 .......... 213-539-6452 
§ Mallory Capac~or Co, Mallory Comps. Grp., 3029 E. Washington St, Indianapolis, IN 

46201 ...... ...................... ................................. 317-636-5353 
tMicroeap, Inc., 11120 Roselle St., San Diego, CA 92121 .................. 619-452-9812 
§MurataMfg. Co., Ltd., 26-1 {}-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 

................................................. 075-951-911-1 
Presidio Comppnents, Inc., 7185 Construction Ct, San Diego, CA 92121 

. .. . .. .. .. .. .. . . .. . .. .. .. .. . ... 619-578-9390 
Radio Materials Corp., 4242 W. Bryn Mawr, Chicago, IL 60646 ...... 312-478-3800 

§t Semtech, 652 M~chell Rd., Newbury Park, CA 91320 ................. 213-628-5392 
tShogyo IntI. Corp, 287 Northern Blvd., Great Neck, NY 11021 .. 516-466-091"-1 
§Shokai Far East. Ltd., 280 North Central Ave, Hartsdale, NY 10530 ... 914-681-0700 
§Siemens Components, Inc., 186 Wood Ave., S., iselin, NJ 08830 . 201-321-3400 

§tSpectrum Control, Inc, 2185 W. 8th St, Erie, PA 16505 ................. 814-455-0966 
Sprague Elec. Co., 481 Marshall St., No. Adams, MA 01247 ........... 413-664-4411 

§ Tansitor Elctms, West Rd., Bennington, VT 05201 .... . . . . . . . . . . . . . . . .. 802-442-5473 
§ Thomson-CSF Comps. Corp., Passive Comp. Div., 5850 Canoga Ave., Suite 300, 

Woodland Hills, CA 91367 .. .............. 818-887-1010 
Unilator Technical Ceramics Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 

90028-8770 .... ............... 213-463-5618 
§t Union Carbide Qorp., Elctrns. Div., Component Dept, Box 5928, Greenville, SC 29606 

.. .. .. .. .. .. .. .. .... 803-963-6348 

Capacitors, Fixed, Film, Metallized -1500 
t U S Microtek Components CoIporation, 11144 Penrose St, Sun Valley, CA 91352 

..................................... : ................................. 818-767-6770 
§tViclan, 7373A Engineers Rd, San Diego, CA 92138 ..................... 619-292-1411 
§t Vitramon NA, P. O. Box 544, Bridgeport, CT 06601 ...................... 203-268-6261 

§Waldom Elctrns., 4301 W. 69th SI., Dept EEM, Chicago, IL 60629 ....... 312-585-1212 
Wright C~ors, 3000 So. Orange, Santa Ana, CA 92707 ............. 714-546-2490 

CapaCitors, Fixed, Feedthru-1500 
§ Elpac Comps., 3131 S. Standard Ave., Sants Ana, CA 92705, 714-979-4440 

•.• , ............. , .• , .................... , ....................... A·l078 
§ lEI-ISKRA ElectroniCS, Inc., 222 Sherwood Ave., Fanningdale, NY 11735, 

516-753,Q4OQ .......... , ......................................... A.1OBO 
§ISL Products Int'l, Ltd., 235 P Robbins Lane, Syossat, NY 11791-6093, 

516-822-9801 ................ , ............................... : ••• A.l095 
t Matuchen Capacitors, Inc., 420 Park Ave., Perth Amboy, NJ 08861, 201-442,0500 

....... " .•.• , .......... , ........... , •• , ......................... A.1131 
t SFE Technologies, 1501181 St, San Fernando, CA 91340, 213-365-9411 

................................. , ............ , .................. A.l630 
§t Spectrum Control, Inc., 2185 W. 8th St, Erie, PA 16505, 814-455,0966 ., A.1635 

§Stettner Elctms., 6135 Airways Blvd., Chattanooga, TN 37421, 615-892,0291 
., ........ " .................. ,., ................................ A.1175 

§t Tusonix, Inr;., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 
85740-7144,802-744,0400 •.• , •.• , •..••• , ......................... A.1191 

§ Acushnet Capacitor Co., Inc., 720 Belleville, NeW Bedford, MA 02741 .... 617-999-3291 
§tAmerican Capac~or, 2080 Central Ave, Duarte, CA 91010 ............... 818-357-8806 
t American Technical Ceramics Corporation, 1 Norden La, Huntington Sts, NY 11746 

....................................................................... 518-271-9800 
. §Arco Elctrns., 400 Moreland Rd, Commack, NY 11725 .................. 516-864-7000 
§t AVX Corporation, Box 867, Myrtle Sch., SC 29577 ...................... 803-448-9411 

Captor Corp., 5040 S. County Ad (25A), lipp C~, OH 45371 ........... 51.3-867-6464 
t Circle Electronics, A Division of F-Dyne Elctrns, 3501 Electronics Way, W. Palm Beach, 

J FL 33407 ............................................................ 305-844-1310 
Compac, 279 Skidmore Rd., Deer Park, NY 11729 ...................... 516-667-3933 

§tComponent Research Co. Inc, 1655-26 St, Santa Monica, CA 90404 ... 213-829-3615 
§Cornell-Dubilier Electronics, 150 Avenue 'L', Newark, NJ 07105 ........ 201-589-7500 
§Cornell-Dubilier Elctrns., Wayne Interchange; Plaza 1, Wayne, NJ 07470 

.. . .. .. .. .. .. .. .. .. . .. .. . .. . .. .. .. .. .. ... ............................. 201-256-2000 
t Dynamic Air Engrg, Inc, EMC Finer Div., 620 E. Dyer Rd, Santa Ana, CA 92705 

............................................. 714-54{}-2081 
§Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 . ... 818-573-3300 

§tElectron Products, 2084 Central Ave., Duarte, CA 91010 818-359-8281 
tElmag, 54 Clark St., Newark, NJ 07104 ............................ , .... 201-481-1600 
tEstes Engrg. Co., 930 Marine Dr, Port Angeles, WA 98362 .............. 206-457-0904 
t F-Dyne Elctrns., 449 Howard Ave, Bridgeport, CT 06605 ................ 203-367-6431 
t Fittron Co., Inc., Div. 01 Aeroflex Labs., Inc., 148-E Sweet Hollow Rd, Old Bethpage, NY 

11804 ................................................................. 518-752-1144 
Genisco Techn;g. Corp., Fitters Div., 18435 Susana Rd, Rancho Dominguez, CA 90221 

..................................... ........................... 213-537-4750 
§ High Energy, Lower Valley Rd., Parkesburg, PA 19365 . . . . . .. 215-593-2800 
§ International Comps. Corp, 105 Maxess Rd, Melville, NY' 11747 ........ 516-293-1500 
§ m Pomona Electronics, 1500 E. 9th St, P.O. Box 2767, Pomona, CA 91766 

....................................................................... 714-623-3463 
t Jennings, 970 Mclaughlin Ave, San Jose, CA 95122 ................... 408-292-4025 . 
§KCK America Inc., 1245 Forest Ave., Ste. 10, Des Plaines, IL 60018 .. 312-297-5435 

§tKyocera Intl.,.lnc., Elctrn. Comps. Grp., 11425 Sorrento Valley Rd, San Diego, CA 92138 
· . . . . . . . . . . . .. . . . • . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... . . . . . . .. 619-454-1600 

§ Maida Development Co., 20 Libby St., Hampton, VA 23663 .............. 804-723-0785 
t Microeap, Inc, 11120 ROselle SI., Sar.t Diego, CA 92121 ................. 619-452-9812 

§t Murata Erie North America, Inc, 1148 Franklin Ad, S.E., Marietta, GA 30067 
· ................................. '. . . . .. . . . .. . . . . .... . . . . .. . . . . . . . . . . . . . .. 404-952-9777 

§ MurataMfg. Co, Ltd, 26-1 {}-2-chorne-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 
..................................................................... 075-951-9111 

§ Panasonic, Ind'i. Elctrn. Comps., Panasonic, Elctm Comps. Div., Box 1503, Secaucus, NJ 
07094 ............................. ............................. 201-348-7000 

Presidio Components, Inc., 7185 Construction Ct., San Diego, CA 92121 
...................................................................... 6.9-578-9390 

Radio Materials Corp., 4242 W. Bryn Mawr, Chicago, IL 60646 .......... 312-478-3600 
tRFI Corporation, 10Q,.E. PineAire Dr, Bay Shore, NY 11706 ............. 516-231-6400. 
tRtron Corp, 7324 Lawndale, Skokie, IL 60076 .......................... 312-679-7180 
tS & EI MIg., Box 832, Northridge, CA 91324 ..................... : ........ 818-349-4111 

Seacor, Inc., 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5600 
§Shokai Far East. Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Southern Electronics, F-Dyne,.726 So. Flower St, Burbank, CA 91'502 ... 213-845-2458 

§t Sprague Elec. Co., 481 Marshall St, No. Adams, MA 01247 ............. 413-664-4411 
§t Sprague Electric Company, Distribution DivisiOn, 481 Marshall St., No. Adams, MA 01247 

· . . . . . . . . . . .. . . .. . . . . . .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 413-664-4481 
Standard Condenser Corp., 1065 W. Addison St, Chicago, IL 60613 ..... 31'2-327-5440 

§ TDK Corporation 01 America, 4711 GoR Ad, Skokie, IL 60076 . . . . . . . . .. 312-679-8200 
tTobe Deuts<;hmann Labs~ Inc., 550 Turnpike St, Canton, MA 02021 .... 617-828-3366 

Unilator Technical Ceramics Inc., 6290 Sunset Blvd,' Ste. 1126, Los Angeles, CA 
90028-8770 .... ..... .. ..... .. .. .. .. .... .. .. .. .. . .. .. . .... ... 213-463-5618 

tU S Microtek Components Corporation, 11144 Penrose St, Sun Valley, CA 91352 
..................................................................... 818-767-6770 

§tViclan, 7373A Engineers Rd., San Diego, CA 92138 .......... .......... 619-292-1411 
§Waldom Eic.tms, 4301 W. 69th St., Dept EEM, Chicago,IL 60629 ....... 312-585-1212 

Wesco Electrical Co., 201 Munson St., Greenfield, MA 01301 ............ 413-774-4358 

CapaCitors, Fixed, Film, Metallized & Nonmetallized-
1500 . 

§ Caper Components Corp., Div. 01 Diplomat Electronics, 25 Dubon Ct., 
Farmingdale, NY 11735, 516-454-6390 .•.•.••••.•.•...•...•••••• , •.• A·l013 

§t Component Research Co. Inc., 1655-26 St, Santa Monica, CA 90404, 
213-829-3615 .............................................. A.l014 ,1058 -1063 

§ Cornell-Dubilier EIctrns., Wayne Interchange, Plaza 1, Wayne; NJ 07470,. 
201-256-2000 , ..... , ............. , ........... , ........... <. ..... ~ •• A.~067 

EEM1985 §-Product sold through distributors t-Product meets MIL specs 



Capacitors;':'Rxed,FiIm,. Metallized~1500 (Cont'd) 

t CSI capacltors,CSI TeChrilgs., 81Q Rancheros Dr., San Marcos, CA92069, 
. 619-747-4000 •••••••.• ' .................................. , .. • .• ... A.1070 

§Dai-Ichl Shoji 01 Amer"Inc., 150 Fifth Ave., New York,NY 1~~11, 21?-691-9050 
.................................................................. , ... A·1071 

§t EJectronic Concepts, hic., 80.x ~7 E, Eatontown, tU 07124,201-542-7880 
................... : ........... ; •• \ ....... ;:; .......... : ... :.; ....... A.1072 

. § Elpac·Comps., 3131 S. Standard Ave., Santa Ana,CA 92705, 714-1179'4440. ..' 
••••.•.••.•••.••••••••••••••.••••••• ;; •••.••••• ; ••••. ; ••••••••••••• '.: A.1078 

§ lEI-ISKRA Electronics, inc., 222 SherWoOd Ave.,Farmlltgdalii;NY 11~5, '.' ';/ 
516-753-D400 ...... i: ... : ..................................... : .... A.1G81 

§ 1I'linois 'capacitor, Inc., 3757 W. Touhy Ave., Uncolnwood; IL 6O&lI5, 312-675-1760 
'. .. •••• , ............. , •••••• ,.: .................... , ....... ,." ... :.: ..... A.1085 

International Cotnpa. Corp.; 105 Maxess Rd.; Melville, NY 11747, 516-293-1508-
...... : ............ : ...................... : ........ : ......... : ....... A.1086 

§Inter-Technical Grp., Box :l3,lrvinliton, NY 10533, 914-591-8822 ••.•.•• ; A';G88 
§ ISL Produ!'l8lnt'l, Ltd., 235 P Robbins Lane, Syosset, NY 117l11:6093, 

516-822-9601 .. ' ... ; ... ::.; •• ; ....................... " •• ;, ........... A'1095 
1<01 Electronics, Inc" Engelmann" Pyrofilm Divisions, 60 S. Jefferson Rd., 
" Whippany, NJ 07981, 201-887-8100' ................ : .; .... ; ........... "A.1881 

§tKemet, Union Carbide Corporation, EIctms. Dlv., COmponenta D8pt;, Box 5$28,' 
GreelNilla, SC 29608, 803-9&;1-6348 ..................... , ...... :... Ao1107 

§ KOA Speer Elctms., Bolivar Dr., P.O. Box 547, BradfOrd, PA 16701., 8,4-382'5536 
.......................... ~ .... : ............. ,; .. , .............. ! .. A.1108 

. Maida Development Co., 20' Libby st., Hampton, VA 23663, 804-723-0785 
............................................. : ........ : ...... i ••••• A.1112 

Marcoll America Corp., 310 Era Drive, Northbrook, IL 60062, 312-564-2820 
.................................. ' ................................. A·1116 

§ Matsuo ElectroniCS, 2134 Main S1raet, Suite 200, Huntington Beach, CA 92648, 
714-969-2491 ............................... : .................... A.1123 

Mepco! IElectra, Inc., 'North American Philips Corp., Columbia Rd.,. MOrristoWn, 
NJ 07960, 201-539-2000 ' .......................................... A'1126 

§ MepCO! I Electra, Inc., Noi1h American Philips Corp., 6071 st. Andrews Rd.; 
Columbia, SC 29210, 803-772-2500 .......... ; ........ : ........... ; A.1126 

§ NICComponents Co!p"236 Rle. 109, Farmingdale, NY 11735, 
516-694-0060;800-645-9333, ....................................... A.1141 

§t Nytronics Components Grp.;lnc., OrangeS!., Darlington, SC,29532, 803-393-5421 
....... : .......... : ....................... : .... , ................. A·1142 

PPD, Inc., Hwy. 7OW, RescO 9-' 1'.<;>. Box 31347, Raleigh, NC 27612, , 
919,.781-3955 .................................................... A.1157 

§tSFE Technologies, 15011st St., San Fernando, CA 91340, 213-365-9411 
•. ; •..• , •..• , •.•.•.•..••. ;;.: .......... , ••.•..•.•••. :' ............ A.1160 

,§ Shokai Far Ealll, Ltd., 280 Noi1h Ce~ral Ave.,. Hartsdale, NY 10530, 914-881-O~ 
... : ................................................ ; ... : ........ 001039 

§t TRW CapacitOr Div., 301 West '0" St., Ogallala, NE 69153, 308-284~3611 
, .............. i ....... , .................................. : •• : ...... A.1179 
t Wesco Electrical Co., 201 Munson st.; Greenfield, MA 01301, 413-n4~ " 

..................................... ,; ........... , ................. A.1198 
§tAcushnet capacitor Co., Inc.; 720 Belleville, New Bedford, MA 0.2741 ,.,' 617-999-'3291 
§tAmerican Capacitor, 2080 Central' Ave, Duarte, CA .91010 ,: .. "., ,,', .• , .81&357,8806 
, § Arco Elctrns, 400 Moreland'Rd, CommaCk, NY 1-1725. " .. , .. :,......... .516-864-7000 

'AT&T,l Oak Way. Berkeley HBi!Jhts, NJ 07922 ;,: ................ ,: .. 1"8(J().372-2447 
t Axel Elctms., General Signal Corp, 134-20. Jamaica Ave, Jamaica, NY, 1141 8 

,.".:., ... , .... ".".".,.,.,." .. ,.," ." ... , .... :. ,.",.,.,."." ... ·71&291-3900 

§ BiSh~ ,~I~r.~~i~~.C~~~.37~~ ,sa,n ~~ie~ ~i:~~ ~~~ ~~1'!"6~~~~692.9391 
tCapco,Bo~ lQ28,Grand Junction. CO 8150.2 .... , .. , ........ , ...... '.. 303·243-8751 

Captor, Corp" 5040 S. County.Rd (25A). Tipp City, OH 45371 .,., c •• " " 513-667,8484 
t Circle Electronics, A Division of F·Dyne Elctms, ,3501 Electronics Way, W. Palm Beach,. 

FL33407 ,', ....... , .... , .. , .. ,,", .... , ........ , ..... , ............. , 30.5-844'1310 
ConCept Industries, App-Rep, Inc; 3641 San Gabriel River Pkwy" Picp Rivera, CA 90660 

,.",."""".,."" ... , .• ", '''''.'' .. ''' ... '''.'''''''''''''''''''' , .. : 213-699-0918 
tCOnd~nser Prods" P.O. Box 997. BrOO1<svilie. FL 33512, .. " ... , .... , ... ~796-3561 

§tCornetl·Dubilier ElectroniCS; 150,Avenue "L'. Newark, NJ 07105 . ".,.,. 201-589-7500 
§ Custom Eictrns" Browne St, Onecnta, NY 13820 , .... " ... , .. , , '.' .. , . " 607-432-3680 

§t Datal< Corp., 65 Seventy-First Sl, Guttenberg, NJ 07093 ... ,., .. , .. '." .• ·.20f-869-2200 
tOel EICtms, Corp,. 256.£ Sandford Blvd,Mt Vemon, NY 10550 .,",.,., 914-6§9-2000' 
§Oyneplex.lnc.,.lnterpleic, 12,0-12 28th Ave, Flushing, NY 11354 .•• """ 212-961-6750 

Ei Norlh America, 15 W. 53rd s{ Suite 47E,.New York, /IIY 10019 .. : .. ,., 212'315-3099 
§E~cube, 1710 So, Del Mar. Ave.; San Gabriel, CA 91776 .::., ... "" 816-573-3300 

§tElectron Products, 2084, OentraIAve., Duarte,CA 91010, .... ".,"', .. , 818-:359-8281. 
tEImiIg, 54Clark,St, Newark:,NJ 07194 :' .. : .. , ..... , ........ , ...... , .. , 201-481;,1600 
, . ETI Electronocs,,5751. MIami Lakes Dr., MIamI Lakes, FL 3301.4 "" .•... 305-SSe:-40.00 
t F·Dyne Elctrns,,'449 Howard Ave., Bridgeport, CT 06605 ...... , ........ : 203-367-6431 

§t Film Capacitors, 10.0 8th St, PassaiC, NJ 07055 . , , . , ... , . '., ... , , .• ' .. , 20.1-779-2240 
t mroil Co., InC., Div, of AerQ!k!x Labs., Inc.; 14&E Sweet Hollow Rd, Old Bethpage,. NY 

11804 .... , ...... ,.,., ... : .... ,',.".,., .. ,.,., .. ,.,., ... ,.".,.,:., .. , 515-752-1144 
§Fuji'~veli, p.o, Box 3375, Torrance, CA 90510. ...... , ........ , .. ' ......... 21:}533'1221' 
§GC Elctrns.,'4oo S. Wyman St,Rockford, IL 61101 .: , .. ' ...... " .. " .. , .. 815-968-9661 
§Goldwell Comps., 1815 W, 2051h St Ste. 20.1. Torrance, CA 90501' ...... 21'3-533-1228 

Industrial Midwec Capacitors, 49o.2.Toliview Dr,. Rolling Meadows, IL 60008' , 
",,"""""""'" , ... "" .. ,' .. ,.". , .. ,.,.,.,:.",., ... ,."""., .. ,312~577-o.12o. 

. Interelectronics Corp, InterelectrorlJql Park, 550 US, Rle. 303, Congers, NY 10920. 
., .... ",. ,., ... ,.,',.,." .... "."." .... ;,.,.,." .. ".,., ... ".,.,.,., 914-El8-8000 

§,ITT Components Passive Grp.. 120.1 £ McFadden' Ave., Santa Ana, CA 9270.5-
, ., .. ,.,.,." ... ,. ' ...... ' ... ,." .. ,. ,., .... ,.,.,., , ... ,.,.,',.".,.,.,., 714-836-0.351 

§ Jaro Components, Inc.; 5549 Power line Rd, Ft Lauderdale, FL 33309-21l83 
,.,",.',.,.,., .. ,.,' ,.,' .. ,.,",., .',., .. ,.,."" .. " .. , .. ,.".,.,."., 305-771-7000 

Kahgan Elctrns. Corp., 605P8I1insuia Blvd, Hempstead, NY 11550 "",' 516-538-.2300 
§KCK Ameiica lric., 1245 Forest Ave.. Ste. 10, Des Plaines, IL 60.0.18 ',',: .. 3.12,297-5435 

Lawrenc&-Crow Elclrns. Inc, 2100 Stemmons, Dallas, TX 75207 ., .. " .. 214-149-5440. 
LectrohmDiv, of Capcb, Inc,;'Box 10.28, Grand Junction, C081502-." .. 303-243-6480 

§ Liberty IntI. Corp., 2539 237th St, Suite F, Torrance, CA 9050.5 ,.,.,.". :"213-539-6452 
§ Mallory Capacitor Co" MallOry Comps. Grp., 3029 £ Washington St, Indian.apolOi, IN 
. 46201 ...... , .............. ', ..... ;, , ........................ , ......... 31Hi36-5353 

Maxwell Labs., 8835 Balbca Ave., San Diego, CA 9212:f •. ,:,.,.:, .. , ... 619-279-5100. 
Nichicon (America) Corp" 927 £ State Pkwy., Scha"mburg, IL 6019,5 ... , 312-843-7500 

§t Paccom, 3928 148th NE; Rednipnd, w)nlSOS2 , ...... , .. 206-883-9200:BQ0-426-6254 
§Panasonic,lnd'l. Elctm. Comps.,Panaso~iC;Elctrn. Comps.Div. Box 1503, Secaucus, NJ 

07094 ..... ,.,',." ..... , .. , .. , ... : •.. : ... , .. '" ... ':.,. ;,: ...... ,.,', ...... 201-348-7000 
Plastic Capacilors. Inc., 2e;!3 N. PulaskiR'd, ChiCago, IL 60639 ., .. , .. ".312-489-2229 

tRFI Corporation, 100 £ Pine AireDr;.~yshofe, NYH706 ... , ... ,.". 516-231-6400· 
RoedersIein Elctms., Inc, P.O. Box SsM/Statesville, NC 28677 .' .. , .. ,. 704-872-8101 

§t ATE Aerovo", Inc,74OBeilevilie Ave" New Bectford, ~ 02745 " ..... ,. 617-994-9861 
tS & EI Mfg., Box 832, Northridge;CA 91324 .. , .. ), .. , .............. , ..... 81&349-4111 

Seacor, Inc.,) 23 Woodland Me, Westwood, NJ 07675, ' ..... "'.,'." ... , 201-666-5600 
§Siemens CompOnents, 100;186 Wood Ave~ S.lselin, NJ 08830 , ...... ,. 201-321-3400 
t Southern Electronics, F-Dyne, 726 So. Flower Sl, Burbank, CA91502 ." 213-645-2458 

"§tSprague EIilC.,Co:; 481 'Marshall St,No. AdamS, MA 01241." ........... 413-664-4411 
§t·Sprague EIecIric Company, Distribution CiVision, 4111 Marshall Sl, No. Adams, MA 0.1247 

:, .... " .. ,., .. ".,"",. '-: ..... ,." .. " .. , .. , .. ,., c., ,.,., .... , ,' ... '." 413-'664-4481' 
Standard Corldenser Corp.,l0Q5 W. Addison Sl,Chicago, IL 60613 ..... 312,327-5440. 

§ Thomscn-PSF eomp.. Cotp., Passi~e Cprnp. Div., 5850, Canoga Ave., Suite'3OO, 
Woodland Hills, CA 91367 .'"."., ... : .... ~ ..... ,., .. ":." .. ,.,.,.,~ .. , 81&887-1010 

tTobe Deutschmann Labs., Inc:. 550 Turnpike St, Canton, MA 02021 , . , ,617-82&3366 
§t Unkin Carbide Corp.'.Elctrns Div, Component Dept, Box 5928; Greenville, Sc 29606 
.. ', ... ".', ., .. " .. ,.,., •• , ..... " .. ,:,., .,:" .... -., •• ,'. ,' .• " .. ,: ..... , C"'" 803-:963-6348 
§ Westlake Capacitors. Inc., 5334. SterNng Center Dr, Westlake Village, CA 91361' 

.,., ...... '. "." .... """"""~''''''''''''''''''''''''''':'''' ,;".,' 81&:889-4120 

Capacitors,,Fixed, Foil-1500 ' . 
§t Component Research Co. Inc., 1655-26 St., Santa,Monlca, CA 90404, 

213-829-3615'" .-............................. L .... ; ................ Ao1056 
§t American Capacitor, 2080. Central Ave, Duarte, CA 910..10 ........... ' .. , 81&357-8806 

Baldor Electric Company, P:O. Box 2400, Fort Smith, AR 12901 .. ,.".,' 50.1-646-4711 
§ Bishop Electronic~ Corp., 3729 San Gabriel River Pkwy. Piea Rivera, 'CA 90660 

. , ... " .. , ..... ,.".",., .. ,: .... " .. , ... ,.",."", .. , .. , 213-695-0446;213·69;1-9391 
Capco, Box 1028. Grand Junelion, CO 81502 .... , ....... , .... , .. , ...... 303-243-8751. 
Concepllndustrles, App-Rep, Inc" 3641 San Gabriel River Pkwy,; Pica Rivera, CA 90660 
... ,."., ..... , .. ,.,', ..... "."." .. , ... ,., .. , ... ,", .... ,", ... :." .. , 213-699-0.918 

Electronic Concepts, Inc.; Box.627 E; Eatontown, NJ 0.7724 ,:., .. ,.,.,., 201-542-7880 
§ IE~ISKRAElectronics, Inc" 222 Sherwood Ave,. Farmingdale, NY 11735 

.... "., ..... , .. " .... ,.,.,:.,.,., .. , ,'. ,",.,.,',., .. , .. ,.,., ..... ,.,.,., 515-753-0400 
International Comps. Corp., 10.5 Maxess Ad, Melville, NY 11747 .. ,; .. :. 51&293-1500 
ISl PrQOucts Inl'l, Ltd, 235 p. Rolibins Lane, Syosset, NY 11791-6093 .' 515-822-9601 
Lectrohm Div. 01 Capco, Inc.; Box 10.28, Grand Juncti<in, CO 81502 ,.". 303-243-6480 

§t Plastic Capacitors, Inc.,: 2623 N. Pulaski Rd., Chicago: IL 60639 .. .-.. , ,'., ·312-489-2229 
PPD, Inc, Hwy. 7fJW, Resco Ct, 1",0, Box 31347, Raleigh. NC 27612 " .. lIl9-781-395S 
SFE TechnologieS, 1501 1st St, ~ Fern@ndo.CA9134o. " ......... ,,, '213-365-9411 

Capacitors, Fixed, Glass-1 tiOo 
Coming Glass Works, Corning Elclrns., Houghton Pic., Bldg. A·2, Corning, NY 

14830,607-974-8725' ........... ;' •••• : ............ _ ................ Ao101i8 
§Air Electro Supply. Inc., 7700 GlarialWe, Van Nuys, CA 91406 ., .. ,."., ,213-87a-6400; 

c· 818-966-4400 
t AmeriCan Technical Ceramics Corporation, 1 Norden L", Huntington Sta, NY 11746 

.. ,." .. , .. ".,." .. " ..... "., .. :,., ... '".,.,., ... , ... ", "." ,515-271-9600 
§tCentre Engrg., 2.820 £ College Ave., State College, PA 16801 "'.,,"'" 814-237-0.321 

tJennings, 970. Mclaughlin Ave" San Jose..CA 95122 ,:, ... , .. " ....... ' 40&292-4025 
Presidio cPmponents, Inc., 7185 Construction Ct, San Diego. CA 92121 

,,, .. ,, ... ; ...... , .. : ... ; .. ,', "." .. " " .. , .. , .... , ...... " .... ,., " .. 61.9-578-9390' 
§fVitramon NA, P. O. Box 544, Bridgeport, CT 06601 .c ... ,." .... ,., .. ,., ,203-26&6261 

CapaCitors, Fixed,Laboratory Standard-1500 
An'1erican HV Test Systems Inc., Central Garrett Ind'l. Pk, Acciqent, MD 21520 

.,',.".,',.,., ... ,",.,.,.,"",.,.,.,.,.,.,., .• ,", ..... , .. " .. "' .. ,. 301,826-8651 
t American Technical Ceramics CorporatiOn, 1 Norden La, Huntington Sta, NY 11746 

.,.,."." .. ,.,.,.,.".,.,.".,; ... ",.:,.,.,., ... , .. ·,.,., .... ,';,.;",,515-271-9600 
Blanck, A. R, Co.; Box 249, Rulherlord,'NJ 07070 ., . .-,., '.""""""'" 201-933-2091 , 

t Circle Electronics, A Division. of F-Dyne Elctrns., 350.1 Electronics Way, W. Palm Beach, 
FL 3340.7 , ..... " .... :, .. " ......... " ...... " .. " .... ""."." .. , .. 305·844-131,0 

§tComponent Research Co. Inc" 1655-26 St. Santa MOnica, CA 90404 ,., 213'829-3615 
CSI Capacitors, CSI Technlgs.,81'0 Rancheros Dr:, San Marcos, CA 92069 ' 

, .•. " .. ": ... ".,., ... " ... ,., .. ,, .. , ..... ,.,.""""""'" . 619-747-4000 
Electrocube, 1710 So. Del MalAve., SanGabriel, CA9,1776 .... : ', .. " .. 81&573-330.0 

t F-Dyne Elclms.,449 Howard Ave., Bridgeport, CT 06605 .".,',.,',.,,'. 203-367-6431 
. § Film Capacitors, 100 8th St, Passaic, NJ 07055 ' .. , .. , , . , , . , ... ' , .... ' ., 201-779-2240 

Industrial Midwec Capacitors, 4902 Tollview Or, Rolling Meadows,'IL 600081 . 
.,',.".,',',.,.,. ,:'""., •. " ..... "'.,." •• ,."."., ... J .:,." .... :, .. 312-577-0120 

Nichicon (America) Corp, 927 £ State Pkwy" Schaumburg, iL 60.195 ,., 31,2'!!43-7500 
Ruth"rford Resch. Prods.; Box, 249, Ruthartord" NJ 07070. :." .. , ... ,., .. 201-933-2091 

t Southem ElectroniCS; FDyne, 726 SO. Flower Sl, Bulbank, CA :91502 ,., 213-845'2458 
Standard Condenser Corp" 1065 W. Addi.son St, Chicago, IL 60613 .,',. 312-327-5440 
T"""x Instruments, Inc, P.D. Box. 281, Fairview Village; PA 19409-0281 

.: ........•............................. :. ~ .. :', .............. : ......... 21S:-5390-6050 
§ Tucker Eletrns., Box 461966. Garland,TX 75046 ' .. , , . , .. .' 214-34!l-6600;6OQ.527-4642 

§tTusonix, Inc, 7741'N, Business Pari< Drive, P. O. Box 37144. TuC$On, AZ 85740-7144 
,."., .. "., .. ".:, ,: . .'. : •. '" ,': .• , .. :,"',.: ... ,., .. ,';"., ... , .... 1.., 602-744-0400 . 

Wesco Electrical co., 201 Munson St: Greenfield, MA 01301, ... : .. "'''' 413-774-4358 

Capacitors, Fixed, Mica.1500 " 
§t Capar Components Corp,; Div: 01 Diplomlll ElectroniCS, '25~DubOn Ct.;· 

Farmingdale, NY 11735, 516-454-8390 ••••..••••••••• ~............... A.1013 
§t Murata Erie North Ametica,'lnol;,'1148 FrankOn lid:, s.E., Marietta, GA 30067, 

404-952-9777 ......... .' ........ c.' ............ ": ..... : .... : ; .. . j. • .. ... Ao1136 
§Acushnet Capacitor Co" Inc" 720 Belleville, NeW Bedford, MA 0.2741 " .. ·617-999-32111 
§ Air EleCtro Supply. Inc, 7700 Gloria Ave., Van Nuys, CA 91406 .,", .. ," .2;3-.873-6400; 

. . , ' .81 &986-4400 
§ Allen Co" Inc, Robert G" 7267 Coldwater CanYOn, N. Hollywood, CA 91'605 

,."."." .... " ... ,.: .. , , .. ,."., ...... :,:, ...... ".,., 81&!65-8300;6OQ.423-~186 
§t Area Elctrns" 400 Moreland Rd.; Commack, NY 11725, ... '."""""'" ·515-864-7000 

t Axel I;:lctrns., General Signal COrp,; '134.20 Jamaica. Ave., Jamaica, .. NY11418 
.":"" ... ,,',",, .. ,,", .... ,............ 71&291"3900 

§~Product sol~through distributors t-Product meets'Mll'specs 



PRODUCT INDEX & DIRECTORY 

§tComel~Dubilier Electronics,l50 Avenue "L", Newark, NJ 07105 . 201-589-7500 
§tCornell-Dubilier EIc1rns., Wayne Interchange, Plaza I, Wayne, NJ 07470 

........................................................................ 201-256-2000 
§t Custom Elctrns., Browne St, Oneonta, NY 13820 ....................... 607-432-3880 

E;i North America. 15 W. 53rd SI. Suite 47E, New York, NY 10019 ....... 212-315-3099 
ETI Electronics, 5751 Miami Lakes Dr., Miami Lakes, FL 33014 ......... 305-556-4000 

§ GC Elctrns., 400 S. Wyman St, Rockford, IL 61101 ...................... 815-969-9661 
§t Kahgan Elctrns. Corp. 605 Peninsula Blvd., Hempstead, NY 11550 ..... 516-539-2300 

Lawrence-Crow EIc1rns. Inc., 2100 Stemmons, Dallas, TX 75207 .•...... 214-749-5440 
Multi Prods. IntI., 218 Lillie. Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009 

............................................•.......................... 201-239-8183 
§t Sangano Weston-Sangamo Components Div., Fairchild Semiconductor, Box 128, 

Pickens, SC 29671 ................................................ '. .. 803-878-6311 
§t SEMCO, Rte. 6, No. Windham, CT 06226 .............. ... . . . . . . . . . . . . . .. 203-423-6316 

§Shokai Far East, LId., 280 North Central Ave., Hartsdale, NY 10530 .... , 914-681-0700 
§tSoshin Elec. Co. 1-18-18 Nakamagome, Ota-Ku, Tokyo, JAPAN .....•.. (03) 775-2111 
§tSprague Elec. Co., 481 Marshall St, No. Adams. MA 01247 .......... , .. 413-664-4411 
§t Sprague Electric Company. Distribution Division. 481 Marshall Sl, No. Adams. MA 01247 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 413-664-4481 
Spruce Pine Mica Co:. Mtn. Laurel Dr .• Spruce Pine, NC 28777 704-765-4241 
Standex Elctrns .• 4538 Camberwell Rd .• Cincinnati. OH 45209 ... 513-871-3777 

t Stanley Elctrns .• Inc .• 592 Oak St. Copiague. NY 11726 .......... 516-842-8866 
tTobe Deutschmann Labs .. Inc.. 550 Turnpike St. Canton. MA 02021 .. 617-828-3366 

Capacitors, Fixed, Monolithic-1500 
§t AVX Corporation, Box 867, Myrtle Bch., SC 29577, 803-448-9411 A.l0l0 

§ Capar Components Corp., Div. 01 Diplomat ElectroniCS, 25 Dubon Ct, 
Farmingdale, NY 11735, 516-454-6390 .•••..•••.•..•.•.••. _ .•.•••••. A.l013 

Concept Industrtes, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 
90660, 213·699~918 ............................................. A.l065 

Corning Glass Works, Corning Elctms., Houghton Pk., Bldg. A-2, Corning, NY 
14830,607-974-8725 ............................................. A.l068 

ISL Productslnt'l, ltd .• 235 P Robbins Lane. Syosset, NY 11791-&093, 
516-822·9601 .................................................... A.l095 

§t Kemet, Union Carbide Corporation, Elctrns. Div., Components l>ept, Box 5928, 
Greenville, SC 29606, 803-963-6348 ................................ A.ll07 

t Metuchen CapaCitors, Inc., 420 Park Ave., Perth Amboy. NJ 08861, 201-442~500 
..•......•......•••......•.•.•...........•.•..•.•..•.•...•...•... A·1133 

Multi Prods. tntl., 218 Little Fans Rd., P.O. Box 238, Cedar Grove, NJ 07009, 
201·239-8183 ...•.•...••..•••••...••••.•.••.•.••••.• c •••••••••••• A.113S 

§t Murata Erie North America, Inc., 1148 Franklin Rd., 5.E., Marietta, GA 30067, 
404-952·9777 .....•......•.•••.. ; ............................ A.1136,1138 

§ NIC Components Corp., 238 Rle. 109, Farmingdale, NY 11735, 
516·694~060;800·645-9333 .............. , ......................... A.1141 

§t Republic Elctrns. Corp., 176 E. 7th St, Paterson, NJ 07524, 201-279~300 
A·1167 

SFE Technologies, 1501 1st St .• San Fernando, CA 91340, 213-365·9411 
....................................................... A·II69-1171,163O 

§ Stettner Elctrns., 6135 Airways Blvd., Chattanooga, TN 37421, 615-892~291 
................................................................. A.1175 

TDK Corporation 01 America, 4711 Golf Rd., Skokie, It 60076, 312-679-8200 
................... c ............................................. A.1176 

§ Air Electro Supply. Inc .• 7700 Gloria AVe .• Van Nuys. CA 91406 ........... 213-873-6400; 
819-988-4400 

§ Allen Co .• Inc .. !'lobert G .• 7267 Coldwater Canyon. N. Hollywood, CA 91605 
.. .. . .. . .. .. .. .... 818-765-8300;800-423-3166 

t American Technical Ceramics Corporation. 1 Norden La.. Huntington Sts., NY 11746 
.............. .......................................... 516-271-9600 

§ Arco EIc1rns .. 400 Moreland Rd .• Commack, NY 11725 ...... ,........ 516-8&4-7000 
§t Centralab. Inc .• A North American Philips Co. 4561 Colorado Blvd .• Los Angeles, CA 

9OO3~ . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. ... 819-240-4880 
§ Centralab. Inc .• A North American Philips Co .• 7158 Merchant Ave .• EI Paso. TX 79915 

.............................. 915-779-3961 
§ Centre Engrg .• 2820 E. College Ave. State College. PA 16801 .. <. • • • • • •• 814-237-0321 
§ Dynaplex ·Inc .. Interplex. 120-12 28th Ave .• Flushing. NY 11354 ......... 212-961-6750 
§ Emcon Inc .. Sub. of Kyocera IntI.. 11620 Sorrento Valley Rd .• San Diego. CA 92138 

.. . . .. .. .. . .. .. .. .. . . .. .. . .. .. . .. .. 619-459-4355 
ETI Electronics. 5751 Miami Lakes Dr .• Miami Lakes. FL 33014 305-556-4000 
Johanson Dielectrics. 2220 Screenland Dr .• Burbank, CA 91505 .. 818-849-4465 

§KCK America Inc., 1245 Forest Ave., Ste .. 10. Des Plaines. IL 60018· .... ) 312-297-5435 
§t KD Components. Inc .• 3016 S. Orange Ave .• Santa Ana, CA 92707 .714-545-7108 

§ Maida Development Co .• 20 Libby St. Hampton. VA 23663 804-723"()785 . 
§ Mallory Gapac~or Co .• Mallory Camps. Grp .• 3029 E. Washington SI.. Indianapolis. IN 

46201 .. .. .. .. . . . . .. .... . .. .. .. .. .. . .. .. .. .... 317-636-5353 
.§ Matsuo Electronics. 2134 Main Stree~ Suite 200. Huntington Beach. CA 92648 

. .. .. .. .. .. . .. .. .. .. .. . .. .. .. . . .. .. . ... 714-969-2491 
t Microeap, Inc., 11120 Roselle St. San Diego. CA 92121 ................. et'9-452'9812 

Presidio Components, Inc .• 7185 Construc1ion Ct.. San Diego. CA 92121 
.. .. . .. .. . .. . . .. .. . .. .. .. . .. .. .. . .. .. .. .. 619-578-9390 

Radio Materials CorP .• 4242 W. Bryn Mawr. Chicago. IL 60646 .......... 312-478-3600 
Semtech. 652 Mitchell Rd .• Newbury Park, CA 91320 ................... 213-628-5392 

§ Shokai Far East. Ltd .• 280 North Central Ave .• Hartsdale. NY 10530 ..... 914-681-0700 
§ Siemens Components. Inc .• 186 Wood Ave., S, Iselin. NJ 08830 ......... 201,321-3400 

§t Spectrum Control. Inc .• 2185 W. 8th StL Erie. PA 16505 ................. 814-455-0966 
§t Sprague Elec. Co .• 481 Marshall St. No. Adams, MA 01247 ............. 413-664-4411 
§t Sprague Electric Company. Distribution Division. 461 Marshall Sl, No. Adams, MA 01247 

.. .. . . . .. .. . ... .................... ..,..................... 413-664-4481 
§ Tansitor Elctrns .. West Rd .. Bannington. VT 05201 ............... 602-442-5473 

Unilator Technical Coramics Inc., 6290 Sunset Blvd. Ste. 1126, Los Angele'i. CA 
90028-8770 .......................................................... 213-463-5618 

§t Union Carbide Corp .• Elctms. Div .• Component Dept. Box 5928, Greenville, SC 29606 
. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ... , . . . . .. 603-963-6348 

§ Unitrode Corp., 5 Forbes Rd .• Lexington. MA 02173 ......... , ........... 617-661-6540 
t U S Microlek Components Corporation. 11144 Penrose St.. Sun Valley, CA 91352 

............................................... 818-767-6770 
§tViclan.7373AEngineersRd.SanDiego.CA92138 ................... ,. 619-292-1411 

Capacitors, Fixed, Paper -1500 

§t V~ramon NA. P. O. Box 544. Bridgeport. CT 06601 ..................... 203-268·6261 
§ Waldom Elctrns .• 4301 W. 69th St. Dept EEM, Chicago. IL 60629 ..... 312-585-1212 

Wright Capacitors, 3000 So. Orange. Santa Ana, CA 92707 ............. 714-546-2490 

CapaCitors, Fixed, Mylar - See Capacitors, Fixed, Film 
(Vol. A) 

CapaCitors, Fixed, Oil Filled-1500 
t CSI CapaCitors, CSI Technlgs., 810 Rancheros Dr., San Marcos, CA 92069, 

619-747-4000 .................................................... A.l070 
§ Elpac Comps., 3131 S. Standard Ave., Santa Ana, CA 92705, 714-979-4440 

................................................................. A.l078 
§t Nytronics Components Grp., Inc., Orange St, Darlington, SC 29532, 803-393·5421 

........................................................ A·1146,1154,1155 
§t American Capacitor. 2060 Central Ave. Duarte. CA 91010 ............... 819-357-8606 

American HV Test Systems Inc.. Central Garrett Ind'i. Pk.. Accident MD 21520 
· ...................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 301-826-8651 

tAxel Elctrns., General Signal Corp .• 134-20 Jamaica Ave. Jamaica, NY 11418 
....................................................................... 719-291-3900 

Baldor Electric Company. P.O. Box 2400, Fort Smith, AR 72901 ......... 501-646-4711 
§tComponent Research Co. Inc .• 1655-26 St. Santa Monica, CA 90404 213-829-3615 

tCondenser Prods .• P.O. Box 997. Brooksville. R. 33512, ....... , ......... 904-796-3561 
§Comel~Dubilier Electronics. 150 Avenue "L".Newark, NJ 07105 ........ 201·569-7500 
§ Cornel~Dubilier Elctrns .• Wayne Interchange. Plaza 1. Wayne, NJ 07470 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-256-2000 
tDeI EIc1ms. Corp, 250 E. Sandford Blvd .• Mt Vernon. NY 10550 ......... 914-699-2000 
§Dynaplex Inc..lnlerplex. 120-12 28th Ave .• Flushing. NY 11354 ......... 212-961-6750 

§tElectron Products. 2084 Central Ave .• Duarte, CA 91010 ................ 819-359-8281 
tElmag, 54 Clark Sl, Newark, NJ 07104 ................................. 201-481-1600 

§tFilm Capac~ors. 100 8th St, PassaiC, NJ 07055 ......................... 201-779-2240 
§ High Energy. Lower Valley Rd, Parkesburg. PA 19365 .................. 215-593-2800 

Hipotronics, P.O. Orawer A. Brewster. NY 10509 .......... . .. 914-279-8091 
Industrial Midwec C8pac~ors. 4902 Tollview Dr. Rolling Meadows, IL 60008 

...... ...... ........ . ...................................... 312-577-0120 
ITIComponents Passive Grp. 1201 E. McFadden Ave.. Santa Ana, CA 92705 

.. .. .. .. .. .. .. .. ...................... : ....................... 714-836-0351 
§ Mallory Capac~or Co. Mallory Comps. Grp. 3029 E. Washirigton Sl, Indianapolis, IN 

46201 ........................................................ ........ 317-636-5353 
Maxwell Labs .• 6835 Balboa Ave .• San Diego. CA 92123 ........ :...... 619-279-5100 
Nichicon (America) Corp.. 927 E. State Pkwy .• Schaumburg.IL 60195 ... 312-843-7500 

§t Plastic CapaCitors, Inc. 2623 N. Pulaski Rd. Chicago. IL 60639 ......... 312-489-2229 
t RFI Corporation. 100 E. Pine Aire Dr .• Bay Shore. NY 11706 516-231-6400 

§t RTE Aerovo.x Inc .• 740 Belleville Ave .• New Bedford, MA 02745 617-994-9661 
§Shokai Far East. Ltd .• 280 North Central Ave:. Hartsdale. NY 10530 ..... 914-681"()7oo 

§t Sprague Elec. Co .• 481 Marshall St. No. Adams, MA 01247 .....•....... 413-664-4411 
§tSprague Electric Company. Distribution Division, 481 Marshall StL No, Adams, MA 01247 

.. .. . . .. .. .. .. .. . .. .. .. .. .. . .. ... : .. .. .. .. . .. .. . .. .. .. .. .. .. . .. .. ... 413-664-4461 
t Stanley EIc1ms., Inc.. 592 Oak St .• Copiague. NY 11726 ................. 518-842-8666 

Capacitors, Fixed, Paper, Metallized & Nonmetallized-
1500 

t CSI Capacitors,CSI Technlgs., 810 Rancheros Dr., San Marcos, CA 92069,-
619-747-4000 .................................................... A.l070 

§ Elpac Comps., 3131 S. Standard Ave., Santa Ana, CA 92705, 714-979-4440 
· .................................... '" ............. '" • . • • • . • . • •. A.l078 

§ Inter-Technical Grp., Box 23,lrvington, NY 10533, 914-591·8822 
• ............................ ' ................................. A·l087,1091 

ISL Products Int'I, Ltd., 235 P I'lobbins Lane, Syosset, NY 11791-6093, 
516-822-9601 ..................................................... A.l095 

Marcon America Corp.,'310 Era Drive, Northbrook, IL 60062, 312·564-2820 
.......................................................... .' •.•.•. A·1116 

MepcollElectra, Inc., North American Philips Corp., Columbia Rd., Morristown, 
NJ 07960, 201-539·2000 •.•.....•...•.••.•.•..••.••.•.•..•.•.•...• A.1126 

Mepcol I Electra, Inc., North American Philips Corp., 6071 St. Andrews Rd., 
Columbia, SC 29210, 803.772·2500 ................................ A.1126 

§t Nytronics Components Grp., Inc., Orange St, Darlington, SC 29532, 803·393·5421 
•..•.•..•.•.•..•. , .• : .....•...•.•.•.• A.1146,1148,II50,1152,1153,1154,II55 

§Acushnel Capac~or Co, Inc .• 720 Belleville. New Bedford, MA 02741 .... ·617-999-3291 
§Air Electro Supply, Inc.. 7700 Gloria Ave .• Van Nuys. CA 91406 ........... 213-873-6400; 

. 819-988-4400 
§Allen Co .• Inc .•. Robert G .• 7267 Coldwater Canyon. N. HoIIYWOod;'CA.91605· . 

........................................................ 819-765-8300;800-423-3186 
§t American Capacitor, 2080 Central Ave. Duarte. CA 91010 ............... 818-357-8806 

American HV Test. Systems Inc. Central Garrett Ind'i. Pk.. Accident MD 21520 
....................................... , ..................... 301-826-8651 

§ Arco Elctms.. 400 Moreland Rd. Commack, NY 11725 .................. 516-864-7000 
tAxel Elc!rns .• General Signal Corp, 134-20 Jamaica Ave .• Jamaica, NY 11418 

................ c ••••••••••••••••••••••••••••••••••••••••••••••••••• '" 718-291·3900 
§ Bishop Electronics Corp .• 3729 San Gabriel River Pkwy .• Pica Rivera, CA 90660 

• ••••••••• ' ••••••••••••••• ' ................ c , • • • • • • • • • • • • •• 213-695-0446;213-692-9391 
§ Capar Components Corp,. Div. of Diplomat Electronics. 25 Dubon Ct.. Farmingdale. NY 

11735 : ........... , .. :............................................... 516-454-6390 
tCOndenser Prods.. P.O. Box 997. Br\Xlksvilie. FL 33512 ................. 904-796-3561 
§ Comel~Dubilier Electronics, 150 Avenue "l". Newark, NJ 07105 ...... 201-589-7500 
§Cornel~Dubilier Elctrns., Wayne Interchange. Plaza I, Wayne, NJ 07470 

t Del Elci;~~' c~;p,: '25() E. 's;.;;dj;.j 'BI~d: "Mi.' ii';;';~~: 'NY1 0550' : : ..... . 
§Dynaplex Inc .• lnterplex. 120-12 28th Ave. Flushing. NY 11354 ........ . 

§t Electron Products, 2084 Central Ave .• Duarte, CA 91010 ............... . 
t Elmag. 54 Clark StL Newark, NJ 07104 ............................... .. 

En Eleclroni9S, 5751 Miami Lakes Dr. Miami Lakes, FL 33014 ........ . 
t Fi~CoiI Economy Inti., Inc., 800 Axinn Ave .• Garden City. NY 11530 ..... . 

§t Film Capacitors, 100 8th St. Passaic. NJ 07055 ..................... .. 
, § GC Elctms .• 400 S. Wyman St. Rockford, IL 61101 ..................... . 

High Energy, Lower Valley Rd .• Parke~burg. PA t 9365 ..... . 

201-256-2000 
. 914-699-2000 
212-961-6750 
818-359-8281 
201-481-1600 
305-556-4000 
516-228-9445 
201-779-2240 
815-968-9661 
215-593-2800 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



,Capacitors, Fixed, PaPer-1500 (Cont'd) 
.' §:lEI-\SKAA Electronics, Inc., 222 SherwOOd Ave., Fanningdale, NY'11735 

.. . . . . . . . . .. . . . . . . . . . . .. . ... .. . .. . . . .. . . . .... .. .. . . . . . .. . . .. .. . .. .. .. . .. .~16-753-04oo 
§ illinois Capacitbr, Inc., 3757 W. Touhy Alie. linColnwood, Il 60645 ...... 312-675-1760 

Industrial Midwec Capacitors, 4902 Tollview Dr., Rolling ME!8dowe, II- 60008 
......................... c .. c ••• ,. ...... : ••• , •••••• , .............. :: .... '312-577-0120 

§Intemational Comps. Corp. 105. Maxess Ad.MelVille, NY 1174, ........ 516-293-1500 
ITT Components Passive Grp. 1201 E.' McFadden Ave., Santa Ana, CA 927.05 

......................... , ....................... _ ............ , ..... : .. 714'836-0351 
§ ~aro ComponentS, Inc., 5549' Powerline Ad. Ft lauderdale, Fl 33309-2883' . . 

.................................................................. " ... 305-771-7000 
§Mallory Capacitor Co., MaUoryComps. Grp. 3029 E Washington St, Indianapotie, iN 

46201 ..... " ............. , ..................... , ............. : ........ 317-836-5353 
,§Maltin Sound Prods., 28 Alpha PIII1<, Cleveland, OH 44143-2297 ........ 216-442-2286 
§ Panaso~ic, Ind'i. Elctm. Camps., Panasonic, Eictm. Camps. Div., Box .1503, SecauCue,-W 

07094 ' ................................................................ 201-346-7000 
§.t PlaStiC Capacitors, Inc., 2623 N. Pulaski Ad., Chicago, Il60639 312489-2229 
tRFI Corporation, 100 E. Pine Aire Dr. Bay Shore, NY 11706 ............ 516-231-1.400 

§tRTE Aerovox Inc.. 740 Belleville Ave. New Bedford, MA 02745 ... ,' ..... 617-994-9661 
§t'SFE Technologies, 1501 1st St,San Femando, CA 91340 ............ ,. 213-365-9411 
.§Shokili Far East, ltd., 280 North Central Ave.,"Hartsdale, NY 10530 ..... 914-681-0700 

Southern Electronics, F-Dyne, 726 So. Flower St, Burbank, CA 91502 ... 213-845-2458 
§ SPECO Div., ComPQOents Speciailies.,lnc., P.O. Box 624, 11.72 file. 109, Lindenhurst, NY 

11757 ........... ,.._ ........... _ ....................... 516-957-8700;800-845,5516 
§tSprague Elec. Co., 481 Marshall St, No.. Adams, MA 01247 ............. 413-664-4411 

, §t SPrague Electric Company, Distributicn Division, 481 Marshall St, No.. Adams, MA 01247 
. . .' .................... : ........................................ , . .. . .. . .. 413-664-4481 
Standard Condenser CcrP., 1065 W. Addison St, Chicago, 1160613 ..... 312-327-5440 
Wesco Electrical Co. 201 Munson St, Greenfield, MA 01301 ............. 413-774-4358 

Capacitors, Fixed, Plastic - See Capacitors, FiXed, Film 
(Vol. A) 

Capacitors, Fixed, Polycarbonate - See CapaCitors, 
Fixed, Film (Vol. A) , 

Capacitors, Fixed, Polyester - See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polypropylene - See Capacitors, 
Fixedl Film (Vol. A) 

CapaCitors, Fixed; Polysulfone - See CapaCitors, Fixed, 
Film .(Vol. A) . 

CapaCitors, Fixed, Polystyrene.,.. See Capacitors, Fixed, 
Film (Vol_ A)" . 

Capacitors, Fixed, Porcelain-1500 . 
t American Tecihnical Ceramics Ccrpor!llion, 1 Norden la, Huntington Sta., NY 

11746, 516-271-9600 ., ........................... __ • . .. . .. . • . • ... A-1007 
American HV Test Systems Inc., Central Garrett Ind'l. Pk., 'Acciden~ MD 21520 

........ 0 .............................................. , ................. 301-826-8651 
t Dielectric labs., 69 Albany St, Cazenovia, NY 13035 ................ ,.. 315-655-8710 

High Energy, Lower Valley Rd., Parkesburg, PA 19365 ........... , .. .'... 215-593-2800 
tJohanscn Dielectrice, 2220 Screenland Dr. Burbank, CA 91505 ......... 818-848-4465 
§ KCK America Inc., 1245 Forest Ave., Ste. 10, Des Plaines, IL 60018 ..... 312-297-5435 
§ Murata Erie Ncrth America, Inc., 11-48 Franklin Rd~ S.E., Marietta, GA 30067 . 

........................................ , ........................ _ . . . .. 404-952-9777 
Preliidic Ccmponente, Inc., 7185 Construction Ct, San Diego, CA 92121 

t A..p;,bl;~ 'EI~t;~; '6,'';;.:; 76 'E.' :'ij,' St, 'p~i;';~~~" NJ 07524 . : : : : : .: : : : : : : : 
§ Tansiter Elctrns., West Rd, Bannington, VT05201 ..................... . 

§t Vitramon NA, P. o. Box 544, Bridgeport, CT 06601 " ................. .. 

Capacitors, Fixed, Tantalum Electtolytic-1500 

619-578-9390 
201-279-0~00 
602-442-5473 
203-268:6261 

§ Caper Components Corp., Dlv. of Diplomat ElectroniCS, 25 Dubon Ct, 
Farminildale, NY 11735, 516-454-6390 •••••• " ........ , ..... ; .•.•..• /1.1013 

. Corning Glass Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Corning, NY 
14830,607-974-8725 .................. ,; •. ; ............ ' ............ A.1068 . 

§Dal-Ichi ShOji of Amer., Inc., ISO' Fifth Ave., Haw York, NY 10011, 21.2-691-90SO 

. Int~;~.di~~~i ec;;.;~~' C;;,p.: 105 ib;~~~ ·Rd::.i~ilk;: N~ 1 1147, '51S:293:1~1071 
............................... ; •. : •..• c ................ c ........... ' A.l086 0 

ISl Products Inl'l, Ltd., 235 P Robbins lane, Syosset, NY 11791-6093, 
516-822-9601 ........ ;0 ................... " ......... ,'." •••••••• ; .. A.1095 

§ ITT Components Passive Grp., 1201 E. McFadden Ave., S!lntaAna; CA 92705, 
714-836-0351 ................................. _ ................... A.l097 

§t K"m8t, UniOn Carbida,Corporation, Elctrns. Div., Components Dept, Box 5928, 
GreenVille, SC 29606, 803-963-6348' ••.••• c.: ..................... ,. A.1106 

§t Mallory Capacitor Co., Mallory Comps. Grp., 3029 E. Washington St.; IndialJ8POlis, 
IN 46201,317-636-5353 ........................................ 0 •••• A.1114 

.§ Marcon America Corp., 310 Era Drive, Northbrook, Il 60082, 312-564-2820 
........................................ , •..• , ..••.•...•••••• , .•.• A·1116 

§ Matsuo t;lectronics,'2134 Main Street, Suite 200yHuntington Beach, CA 92!148; 
714-969-2491 .•....•••.•.•..•• , ... , ............................... A.1118 

§t MepcollElectra, Inc.,.North ~rican Philips Corp., 5900 Australian Ave., West 
Pal'" Beach, Fl33407, 305-842-3201 .•.. /. .... .••.•.•. A.1124, B.1009 

§t MepcolI El8ctra, Inc., North Aml>rican Philips corp., 6071 SL Andrews Rd., 
Columbia, SC 29210, 803-772-2500 ......................... A.1124, B.l009 

• § NIC Components Corp., 238 Rle. 109, Farmingdale, NY 11735, 
516-694-0060;800-845-9333 ......................................... A.1140 

§tA<lIJshnet Capacitcr Co., Inc., 720 Balleville, New Bedford, MA 02741 .... 617-999-3291 
Acushnet Elctrns. Co., Inc., 8700 E Thcmas Rd., Scottsdale, AZ85252 .. 602-947-7474 

PRODUCT;INDEX "·DIRECTORY . . , .' 

§Air Electro Supply, Inc., 7700 GlcriaAve. Van Nuys, CA 91406 ... ; ...... 213-873-8400; 
o . ' • 818-988-4400 

§ Allen Co., Inc., Robert ~, 1267 Coldwater Canyon, N. HC11yw00d, CA 91605 
....................... " ............ , ............ , ... ,' 818-765-8300;aoo-423-3186 

§t Arco Elctrns., 400 Moreland·Rd., Commack, NY 11725 ...... ;........... 516-B64-7poo 
Concept Industries, (\pp-Rep, Inc.; 3841 San Gabriel River Pkwy.,.Pico Rivera, CA 9066.0 

................... ' ............... : ..... : ....... ;, .................. : .... 213-699-0918 
§t Cornell-Dubilier 1;1ec;tronics, 150 Avenue Nl', Newark, NJ 07105 .......... 201-589-7500 

§ Cornell-Dubilier Eictrns.,Wayne Interchange, Plaza 1, Wayne, NJ 01470 
· .............. : ....... : ........................... ,. ...... ;, .. . . . . . . . . . .. '201-256-2000 

Coming Glass Works, Telecomm Prods Dept, BH-5, Corning, NY 14830 
.............. , ................................................ c ••••••• 607'974-9000 

§ Dynapliix lile,lnterplex, 120-12 28th Ave., Flushing, NY 11354 .......... 212-961-6750 
Ei North America, 15 W. 53rd St Suile 47E, New Ycrk, NY 10019 ....... 212-315-3099 

i § .EIria America, Inc.; 153 E. Sav8l'O(l8 Way, Carson, CA 90746 ............ 213-327-609Q 
GokIWell CornpS., 1815 W: 205th St. sie. 201, Tonanc.;CA 90501 ...... 213-533-1228 
Hillen Industries, inc. DiY. of Core Industries, 1177 Cattlemen Road, Sarasota, Fl33582 
, ................ , ..... ,' .................................... ,'.:: ........ 8.13-371-2600 
Hunter Stanley EIec., 1813 Church St, N~hville, TN 37203 ........ ; .. ,' .. 615-321-0500 

§ Jaro Components, Inc •. 5549 Powerline Rd., Ft lauderdale, Fl 33309-2883 
· .... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-771-7000 

.. ' lawrenc<rCrow Elctrns.lnc.. 2100 Sternmons, Dall8$, TX 75207· ........ 214-749-5440 
§Liberty Inti. Co;;;., 2539 237th St, SU~e F, Torrance, CA 90565 .......... 213-539-645;1 

NEC Electronica, Inc., 401 Eltis Street, t,ltn. View, CA 94039 : ...... :.". .... 415-960:6000 
§ NEC E.lctms. USA Inc. NEC Electrcn Div., 252 Humboldt Ct, Sunnyvale, CA 94086 
......... , ............................................ ,'.' ............. , .. 408-745-6520 

Aoederstein Elctms. Inc:, P.O. Box 5568, Statesville, NC 28617 ......... 704-872-8101 
§Shckai Far East, ltd. 280 North Gentral Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Sprague ·Elec .. Co. 481 Marshall' St, No. Adams, MA 01247 '.............. 413c6B4-4411 
§t ~gue Electric CQmpany, Distribtilion pivision, 481 MSrshall St, N?. Adams, MA 01247 

.. .. .. . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .. . . . . . .. . . . . . . . .. . .. . . .. . . . . . .. .413-684-4481 
§t Tansitor Elctms., West Rd. Bannington, VT 05201 ... , . . .. ... . . .. . .. . . .. 802-442-5473 
§t Thcmson-CSF Ccmps. Corp., Passive Comp. Div., 5850 canoga Ave. Suite 300, 

Woodland Hills, CA 91367 ....................................... , .... 818-687-1010 
§t Union Carbide Corp., Elctms. DiV. Co~nent Dept, Box 5928, Greenville"SC 29606 

· ............... , ..................................................... : 803-963-6348 
tWestlake Capacitors,Jnc., 5334 Sterling Center Dr., Westlake Village, CA 9136·1 

•• 0 ................................................. : ............... 818-689-4120 

CapaCitors, Fixed,' Vacuum-1500 
t Jennings, 970 Mclaughlin Ave., San Jose, CA 95122, 408-292-4025 ••.•. A.l102 
't EEV Inc. 7 Westchester Plaza, Elmsford, NY 10523 ....... .'.............. 914-592-6050 
§ Inmerk Corp .. 1.47 We.st Cedar St, Norwalk, CT 06854 ........... '.' ..... 203-686-8474 

Capacitors, Variable, Air-1500 
§t Johanson Mfg.·Cotp., 400 Rockaway Valley Rd., Boonton, NJ 07005, 

201-334-2676 .................... _ .......................... ; . • ... A.ll05 
§tSprague-Goodman Elctms., Inc., 134. Fulton Ave., Garden City Pk., NY 11040, 

516-746-1385 .............. , ............................. : ..... :. A.I173 
§GC EIct",s.,400 S. Wyman St, Rockford,lL 61101 ...................... 815-968-9661 
Hop~ Karl, Co. 118 First Ave., Atlantic Highlands, NJ 07716 ............. 201-291-0633 

§Johnson, E. F., Co., 299 Johnson Ave. Waseca,MN 56093 .............. 507-835-6222 
§ Murata Erie North America, Inc., 1148 FrankliQ Rd., S.E, Marietta, GA .30067 

· ..... : ................. , ..... , ..................... '" .. : .... . . . .. . . .. .. 404-952-9777 
§ Murata Mig. Co.Ltd. 26-1 0-2-chOl'(le-Tenjin, Nagaoka-Kyo-Shi, Kyoto., Japan, JAPAN 

oxi~,; iri';': '6290 s~;,;;~· BI~d: si~ '1';2ii:L;';" A,;g~i,;~ CA iioo2li' : : : : : :: ~~=:~ ~~ 
§ Panasonic, ind'l. Elctm. Comps., Panasonic, Eictm. Comps. Div. Box 1503, Secaucue, NJ 

07094 .......................................... , .......... , .......... 201-346-7000 
§Shokai Far East, Ltd., 280 Norih Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 

§t Tansitor EIctms. West Rd, Bannington, VT 05201 ... . . . . . . .. . . ... .. . . . .. 802-442-5473 
Tettex Instrumente, Inc.; P.O. Box 281, Fairview Vrtlage, PA 19409-0281 . 

215-539-6050 
§ Trim-Tronics, Iile., 67 Albany St, cazenovia, NY 13035 ..•.............. 315-655-9528 
tVonronics,West St •. P.O. Box 476, E tianover;NJ 07936 ....... , ....... 201..aB7-1517 

Capacitors, Variable, Ceramic-1500 
§ Alps Electric (USA), Inc., 3553 N. Firat St., San Jose, CA 95134,408-946-6000 

. . ~~ 

. § IE':ISKRA E~r~~i~:'I~;':: 222' Sh;.~~·A~~:: F~~.:iii~~~:·Ny·11735: . 
516-753-0400 .••••• ; .. :., ................... '.' ................ _ ... A.l080 

§t Johanson MIg. Corp •. ,400 RockawJ'Y Valley Rd., Boonton, NJ 07005, • 
201-334-2676 ................................................. ". A.1105 

§ Sprague-Goodman Elctms., Inc., 134 Fulton Ave., Garden City Pic., NY 11040, 
516-746-1385 .......... : .................................. ;.:.". A.1173 . 

§t Stettner Elctrns., 6~35 Airways Blvd., Chattanooga, TN 37421, 615-892-0291 
..................................... : ............................. A·1175 

§t Tusonix;lne., .7741 N. Business Park Drive, ". O. Box 37144, Tucson,. AZ 
. 8574O-7144,602-744-Q400 ........... : •••...•• _ ...... _ .•.•. , ......... A.1188 
t Compax Corp., 35A East Main St, Marllen, NJ 08053 ..... :............. 609-596-9368 
§GC Elctrns., 400 S. Wyman St, Rockford, IL !l11~1 ........ ,: ............ 815-968-9661 
§ ISl Prcducts Inl'l, Ltd, 235. P Robbins Lane, Syo.sse~ NY 1179.1-6093 .. 516-822-9601 
§ Johnson, E. F., Co. 299 Johnson Ave.. Waseca. MN 56093 .........•.... 507-835-6222 

§tKyocera Inti., Inc., Elctrn Comps Grp. 11425 Sorrento Valley Rd., San Diego,.CA 92138 
................. '. . . . . . .. . . .. .. . . . . . . . . . .. . . . . . .... . . . . . . . . . .. 619-454-1800 

§ Maida Development Co., 20 Libby St, HamPton, VA 23663 .....•........ 804-72a::0785 
MepcollElectra, Inc., Ncrth American Philips Corp. Columbia .Ad, -Morristown, NJ 07960 

· ............................ '.' . .' ................................. '.' . ... 201-539-,2000 
§Murata Erie North America, Jnc., 1148 Frankliil Rd., S.E, Marietta, GA 30067 

· ............................................. '" ..................... : ~ 404-952-9777 
§ Murata Mfg. Co., ltd, 26-10-2-chcme-Tenjin, Nagaoka-Kyo-Shi, Kyoto; Japan, JAPAN 

........ : ........................................... .' ................... 075-95,-9',n 
Oxley, Inc., 6290 Sunset· Blvd., Ste. 1126, Los' Angeles, CA 90028 ., •.... 213-463-51.20 

§ Panasonic, Ind'l. Elctrn. Comps., Panasonic, Elctrn, Camps. Oiv., Box 1503, Secaucue, NJ 
07094 ............................ ,......... . .. ,; •. : ........ 201~34!!,7000 

A·22 §.,-ProductsoldJ~rough distributors t-Product meets MIL speC$ EEM1985 



PRODUCT INDEX & DIRECTORY 

§ Piher Int'l. Corp, 900 Feehanville Dr., Mt Prospect. IL 60056 ............. 312-640-8300; 
800-323-6693 

SaRoni .. 4010 Transport at San Antonio, Palo ARo, CA 94303 .......... 415-856-6900 
§Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Spectrum Control, Inc.. 2185 W. 8th Sl, Erie, PA 16505 ................. 814-455-0966 
§ Tansrtor Elctrns., West Rd, Bennington, VT 05201 . . . . . . . .. . . . . . . . . . .. .. 802-442-5473 
§ TDK Corporation of America, 4711 GoH Rd, Skolde, IL 60076 ......... .'. 312-679-8200 
§ Trim-Tronics, Inc., 67 Albany Sl, Cazenovia, NY 13005 ...... . . . . . . . . . .. 315-655-9528 

Capacitors, Variable, Film-1500 
§ Sprague-Gpodman EIcIms., Inc., 134 Fulton Ave., Garden City Pic., NY 11040, 

516-746-1385 .................................................... A.II73 
t Circle Electronics, A Division of F-Dyne Elctms., 3501 Electronics Way, W. Palm Beach, 

FL 33407 ............................................................ 305-844-1310 
t F-Dyne Elctrns., 449 Howard Ave., Bridgeport, CT 06605 ................ 203-367-6431 
§ Johnson, E. F, Co., 299 Johnson Ave, Waseca, MN 56093 .............. 507-835-6222 

MepcollElectra, Inc., North American Philips Corp., Columbia Rd, MOrristown, NJ 07960 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-2000 

§ Mitsumi Elec. Co., Lid.. 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN .... 489-5333 
§Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 91~681-o7oo 
t Southern ElectroniCS, F-Dyne, 726 So. Flower St, Burbank, CA 91502 ... 213-645-2458 

Toko AmBrica. Inc.. 1250 Feehanville Dr, Mt Prospect., IL 60056 ........ 312-297-0070 
tVoltronics, West Sl" P.O. Box 476, E. Hanover, NJ 07936 ............... 201-687-1517 

CapaCitors, Variable, Gas Filled-1500 
t Jennings, 970 Mclaughlin Ave., San Jose, CA 95122, 408-292-4025 ••••• A.ll03 

Continental Electronics Mig Co, P.O. Box 270879, Dallas, TX 75227 .... 214-381-7161 
Tettex Instruments, Inc.. P.O. Box 281, Fairview Village, PA 19409-0281 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-539-6050 

Capacitors, Variable, Glass-1500 
§t Sprague-Goodman Elctrns., Inc., 134 Fullon Ave., Garden City Pic., NY 11040, 

516-746-1385 .................................................... A.II73 
tJennings, 970 Mclaughlin Ave, San Jose, CA 95122 .................... 408-292-4025 

§t Johanson Mfg Corp., 400 Rockaway Valley Rd., Boonton, NJ 07005 .... 201-334-2676 
§ Murata Mig Co., Ltd., 26-1Q-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 

....................................................................... 075-951-9111 
§t Tansitor Elclrns., West Rd., Bennington, VT 0520t ; . . . . .. . . . . . .. . . . . . . .. 802-442-5473 

tVoltronics, West St" P.O. Box 476, E. Hanover, NJ 07936 ............... 201-887-1517 

Capacitors, Variable, HV (Lab Type)-Also See Decade 
Boxes, Capacitance-1500 . 

t Jennings, 970 Mclaughlin Ave., San Jose, CA 95122, 408-292-4025 •.••• A.ll02 
Murata Erie North America, Inc., 1148 Franklin Rd., s.E., Marietta, GA 30067, 

404-952-9777 .................................................... A.II38 
§t Sprague-Goodman Elctrna., Inc., 134 FuHon Ave., Garden City Pic., NY 11040, 

516-746-1385 .................................................... A.1173 
Tettex Instruments, Inc., P.O. Box 281, Fairview Village, PA 19409-0281, 

215-539-6050 ..................................................... 001312 
American HV Test Systems Inc, Central Garrett Ind'l. PI<, Accidem MD 21520 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-826-8651 
t Circle Electronics, A Division of F-Dyne Elctrns., 3501 Electronics Way, W. Palm Beach, 

FL 33407 ...................................................... . g •••• 305-844-1310 
t Del Elctrns. Corp., 250 E. Sandford Blvd, MlNern<Jn, NY 10550 ....•.... 914-699-2000 
t F-Dyne Elctrns., 449 Howard Ave.; Bridgeport, CT 06605 ................ 203-36N/431 

§tJohanson Mfg. Corp., 400 Rockaway Valley Rd, Boonton, NJ 07005 .... 201-334-2676 
t Southern Electronics, F-Dyne, 726 So. Flower Sl, Burbank, CA 91502 . . .. 213-845-2458 

Capacitors, Variable, Mica-1500 
§ Sprague-Goodman E/cIma., Inc:, 134 Fulton Ave., Garden City Pic., NY 11040, 

516-746-1385 .................................................... A.II73 
§Arco Elclrns,4OO Moreland Rd."Commack, NY 11725 .................. 516-864-7000 

Ei North America, 15 W. 53rd Sl'Sune47E, New York, NY 10019 ....... 212-315-3099 
ETI Electronics, 5751 Miami Lakes Dr., Miami Lakes, FL 33014 ......... 305-556-4000 

§ Panasonic, Ind'L Elctm. Comps., Panasonic, Elctm. Comps. DiY, Box 1~, Secaucus, NJ 
07094 ................................................................ 201-348-7000 

§Shokai FarEas~ Ltd, 260 North Central Ave, Hartsdale, NY 10530' ..... 914-681-0700 
Standex Elctms, 4538 Cemberwell Rd., Cincinnati, OH 45209 ... ,....... 513-871-3n7 

Capacitors, Variable, Padders & Trimmers-1500 
§ Alps Electric (USA), Inc., 3553 N. First Sl, San Jose, CA 95134,408-946-6000 

................................ ,' ................................. 001057 
§ lEI-ISKRA ElectrOniCS, Inc., 222 Sherwood Ave., Fanningdale, NY 11735, 

516-753-0400 ..................................................... A.l0BO 
§t Johanson MIg. Corp., 400 Rockaway Valley Rd., Boonton, NJ 07005, 

201-334-2676 ' .................................................... A.ll05 
§ Murata Erie North America, 'Inc., 1148 Franklin Rd., s.E., Marietta, GA 30067, 

404-952-9777 .................................................... A.l138 
§t Sprague-Goodman E/ctrnS., Inc., 134 Fulton Ave., Garden City Pk., NY 11040, 

516-746-1385 ..... ; .............................................. A-II73 
§t Tusonlx, Inc., n41 N. Buaineaa Park DrIve, P. O. 'Box 37144, Tucaon, AZ 

85740-7144,602-744-0400 ........................................ A.II88 
§ Area Elctms., 400 Moreland Rd, Commack, NY 11725 ........•......... 516-864-7000 

Ei North America, 15 W. 53rd Sl Sune 47E, New York, NY 10019 ....... 212-315-3099 
§Johnson, E. F, Co, 299 JohnsOn Ave., Waseca. MN 56093 .............. 507-635-6222 
§Maida Development eo.. 20 Ubby Sl, Hampton, VA 23663 .............. 804-723-0785 

Oxley, Inc, 6290 Sunset Blvd, Sta. 1126, Los Angeles, CA 90028 ....... 213-463-5120 
§ShIlkai Far ~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Tansilor Elctms., West Rd, Bennington, VT 05201 •. ... .• . . .•. . . . .... . .. .• 602-442-5473 
tVoltronics, West St... P.O. Box 476, E. Hanover, NJ 07936 ............... 201-887-1517 

Capacitors,Variable, Vacuum-1500 '. 
t'Jennlnga, 970 Mclaughlin Ave., San Jose, CA 95122, 408-282-4025 •.•.• A.ll02 
t EEV Inc, 7 Westchester Plaza, Elmsford, NY 10523 .................•... 914-592-6050 
§ Inmark Co~ 147 West Cedar Sl, Norwalk, CT 06854 ............. ".: ... 203-866-8474 

Capacitors (MIL), Fixed-2440 - See Vol. B . 

Cavities, Microwave-3450 

CapaCitors (MIL), Variable-2440 - See Vol. B 

Caps, Connector-2100 - See Vol. C 

Caps, Forms & Tapes, Heat Shrinkable-Also See Tubing, 
Heat Shrinkable-3100 - See Vol. C 

Caps, Lenses, Indicator Light-2450 - See Vol. B 

Caps, Wire Splicing - See Splicers, Wire (Vol. C) 

Caps (MIL)-2440 - See Vol. B 

Card Equipment, Mark Sense-2000 - See VoI.D 

Card Equip., Punch-2000 - See Vol. D 

Card Equip., Reader-2000 - See Vol. D 

Card Equip., Reader/Punch-2000 - See Vol. D 

Card Holders, Circuit Board - See Enclosures, Circuit 
Board, Module, & Relay Mounting (Vol. C) 

Cards, Data Communication/lnterfaces-2000 - See 
VoI.D 

Cards, Linear Function-2000 - See Vol. D 

Cards, Memory - See Memory Devices (Vol. D), Memory 
Systems (Vol. D) 

Cards, Logic-2000 ... See Vol. D 

Carriers - See Holders & Carriers, Chip (Vol. C) 

Carts & DOllies, Instrument & Equipment-3800 - See 
VoI.C 

Cases, Equipment, hlstrument, Meter (Portable) - See 
Enclosures, Portable, Metallic & Nonmetallic (Vol. C) 

Cases, Equipment, Instrument, Meter (Stationary) - See 
Enclosures, Equipment & Panel Mounting (Vol. C) \ 

Cases, Shielded .;.... See Enclosures, Shielded (Vol. C) 

Cases, Transit - See Enclosures, Shipping (Vol. C) 

Casters-1400 - See Vol. C 

Cathode-Ray Readout Tubes - See Tubes, ReadoLit 
(Vol.A) . 

CATV Systems & Equipment-1900 - See Vol. D 

Cavities, Microwave-3450 
§EaIon Corp., Elctm. Instrmn. Div, 5340 Alia Ad., Los Angeles, CA 90066 
tEPSCO Microwave, 411 Providence Hwy, Westwood, MA 02090 ........ 617-329-1500 

§t Harris Corp., PRO Elctms. Div, 6801 Jericho Tpke., Syosset. NY 11791 
............... .' ................... , ................. , .. . .... . . . . . . . . ... 5.16-364-0400 

Hughes Aircraft Co, Aerospace Grps./Support Sys., P.O. Box 90515, Los Angeles, CA 
90009 ........................... : ..................................... 213-67Q-1515 

Hughes Aircraft eo.. Microelctrn. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
.•..................................................................... 714-752-3800 

t Lorch EIctrns., 105 Cedar La., Englewood, NJ 07631 ... .. .. .. .. . .. .. .... 201-569-8282 
Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 ............ 714-987-4715 

t MeL, Inc., 10 North Beach AVB, La Grange, IL 60525-2092 .. , ........... 3.12-354-4350 
t Microlab/FXA, 10 Microlab I;ld., Livingston, NJ 07009 .....•.. : .......... 201-992-7700 

Microphase, 587 Connecticut Ave., Norwalk; CT 06856 .. . . . . . . . . . . . . . •. 203-886-8000 
t Microwave Assocs. Ltd, Humphrey Rd., Ounstable, ~ordshire, ENGLAND LU5 4SX, 

England ............................................•............. 44-(582) &0-14-41 
§Microwave Development Labs., fO Michigan Dr, Natick, MA"01760 ..... 617-655-0060 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-8900 
t Reeve Electronics, Mellis!) E. Murray, 1720 W. Fulton Sl, ChiCago, IL 60612 

......... ; ................................................ : ............ 312-670-0150 
tTRAK Microwave Corp, 4726 Eisenhower Blvd., Dept E5, Tampa, FL 33614 

....................................................................... 813-884-1411 
t UTE Microwave, 3500 Sunset Ave, Asbury Park, NJ 07712 ............. 201-922-1009 

Varian Associates, Inc., Microwave Tube Div., 611 Hansen Way, Palo AIto,CA 94303 
.. . . . . . . . . . .. . . . .. .. . .. .. . . .. .. .. .. .. .. .. .. . . . .. . . . .. .. .. . .. . . . . . .. . ... 415-493-4000 

t Watkins-Johnson eo.. 3333 Hillview Ave., Palo Alto, CA 94304 .......... 415-493-4141 
tWavecom,'9036 Winnetka Ave., Northridge, CA 91324 .................. 818-882-3010 

Zero Corp., 777 Front St.. Bulbank, CA 91503 .... ;...................... 213-846-4191 

Cel!s, ElectrolytiC (TIming) - See Timers, Electrolytic Cell 
(Vol. D) . 

Cells, Load-5500 - See Vol. B 

Cells, Photoconductive-3700 - See Vol. B 

Cell$, PhotoemisSive~3700 - See Vol. B . 
Cells, Photovoltaic-3700 - See Vol. B 

EEM 1985 §-Productsold through distributors t-Product meets MIL specs 



Cells, Solar - See CellS, PhOtovoltaic(Vol, B) 

Cements - See Adh~ives, (All Types) (Vol. C) 

Chaff Systems (MIL)-3475 ,..:, See Vol;. 0 

Chambers, Altitude-2550 .;.. See' Vol. 0 , 

Chambers, Anecholc-2~50 -Se~vofcr , 
Chambers. Environmenlal-2550 .... See'Vof 0 '" 
Chambers,Explosion-2550 - S.e Vol. 0 ' 

Chanibers,FluicfConditiorter-2550 - See Vo/.D 

Chambers, .Humidity-2550 - Se. Vol. 0 

Chambers, Magnetic, Degaussing Coil-4525 i'" See 
'Vol.O ' ' 

Chi!rTtbers, Pressure~2550 - See Vol. D 

Chambers, Radiation-2550 - See Vol .. D 

Chambers; RFI/EMI-2550 :.....SeeVo/: D 

Chambers, ShQck-2550 - See Vol. 0 

Chsn;'Ibers, Spa~ Simulation-3475 -See Vol.' D. 

Chambers, Temperature-2550 :.... See Vol. 0 . 

Chambers, Vacuum-2550 - See 1(0/. D 

Chambers, Vibration~2550 - See Vol. 0 
Chambers (MIL)'3475 - Se~ vol. 0 
Character Recognition Equip., Magnetic Ink-200lJ - See 

Vol. 0 

Character Recognition Equip •• Optical~2000- .See 
Vol. 0 

Chargers, Battery-4QOO - See Vol: 0 
Chargers, Magnet.--See Magnetizers (Vol. D) 

Chassis, Circuit Board Mo~nting-1400 - See Vol. C. 

Chassis Mar:king Kits - ~ee Kits, Marking (Vol. C) . 

Chassis, Metal-1400- See. Vot.. C 

Chassis (MIL), Electrical-2440 ~ See Vol. 8 

Chassis Slides -" See Slides, Cabinet, Chassis (Vol. C) 

Checkers - See Analyzers (Vol. D), Testers (Vol. D) 

Chemicals, Antistatic· - See Coatings, Antistatic (Vol. C) 

Chemicals, Electroplating-1600 - See Vol. C 
. . ( . 

Chemicals, Epoxy Stripping-1600 - See VoI~ C 

Chemicals, Etching-HOD - See Vol.C 
Chemicals, Fungicidal,... See Coatings, Fungicidal (VOl. G) 

~hemicals"itnPlating-1700 ~ See Vol. C." "" 
Chemicals; Wire Stripping-1600-See Vol. C 

Chestsets.- See tiandsets, Chests9t$ (Vol. D)' .. 
Chips, Integrated Circuit"': See Integrated Circl,lits,·Silicpn. 

Monolithic,; Unpackaged Chips (VoJ. A) 

Chokes,AF - See.Coils, AF (Vol. A) 

Chokes,Filter"1~0Q . 
Ainecon, .111<;.; 1900 S. Chris La., Anaheim, CA 92805, 714-634-2220;800-:j92-2292 

.................................................... : •••••• A0 2112-2113;2117 
Arsten Pr~ucts InU Ltd., 99 Jericho Tpke., Jericho, NY 11753, 516-333-8100 

................................ , ....................................... 2120 
§ BaH.Inds., J. W. Miller Div., 19070 ~yes Ave., P.O. Box 5825, Ra!t(:ifo 

DomingUez. CA 90224, 213-537-5200 •••••••• • • • • • .• A01210, 1212, 1214, 1215 
Caddell-Bums Mfg., 4O.E. 2nd St., Mlneola,NY 11501, 516-746-2310 •••• A.1218 

§ Dsla ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 
805·665-9301 •• ',' •.••••••.•.••••.•••.•••••••••••••••••••.• : •.••• : A01231 

Fi.lter Concepts Inc., 2624'S. Rousselle, Santa Ana; CA 92707,114,545-7003 
•.•••• ~ ............................... , .................... : ••..••• A01806 

§t Gowanda Elctrns., 1 Industrial PI., GoW.rida, NY 14070, 716-532~2234,' •• A01240 
Hlsonlc, Inc., 249 N. Troost, P.O. Box 1130~ Olathe, KS 68061·1130; 913-782-11012 

............................................... , ..... , •• :o. •• , ..... ~; ••••• A.2157. 
Hitran Corp., Agex, Ate. 31, RD 5-85, Flemington,N~ 08822, 201-782-5525 

•••.•.•••••••••••••.••.•••. ; ••••.•••.•••••• ;: .•• : ................... A02158 

PRODUCTJNbEX:&'DIRECTORY 
Lenco EIctI'Qll., Inc., 1330 Baldan St., MciH,8nry,iL '80050',$'15-344-_ •••••• 

, A02.164 
t NWL Tranllformers, Rising Sun Rd., P:O .. 80x358, Bordentown, NJ 08505, 

809-298·7300 ...................... : ............. .'> ...... :.,.,A.2211, 0.1135 
. t NWL Tranllfonners, Rising Sun Rd., P:O:Box 358, Bc:irdentown, NJ 085115, 

80\1-298-7300 .....•.•........• : ...... ;, .•• ':.:, ..• '; , ...... '. '.' , ....... 0.1735 
Pari-Magnetics Inti., Inc., 455-A C~n Pbize .or., Carson, CA 90746, 
. 213~532-1790 ............. , •• ; ... : •• : ....................... :.:., •••• A02213 
Pica Elctms., 453 North tilaeOuestan. Pkl!Vy" ML Veman, I\IY10552., 

914-699-551";8OC)-431-1064 •••• ;.: ................ :,.:., •.. , •.•••.• Aoi270 
Polyphase Instr.,· 175COmmerce'Dr., Ft. Washingtqn, PA 19034, 21s:.643-&ij50 
.••••.••••••••.•.• ', • '. : •• , .. '.' • .• . • • • • . • • • . • ... .. • •• A0 1622,2280,2263,2264 

, ~enco Elctrns., 80 JetiynBr\,d., E., Deer Park, 'NY 11729, 1>16-586-5588 .~' .': •• 
. A01274 

+.Signal Transforrner,500 Bayitie;' Ave.;ln';;'oocI, NY',696,516-239-4510 
. ',' :., .................... ~ ....... , ...••••. :';"" ... / .. ' ...••••. : ........ Ao2272',2285. 

SIaco T,.napower, 301 Gaddis Blvd., Dayton, OH 45403, 513-253-1191 •• A02288 
Todd Systems, Inc., 50' Ash. St., Yonkers, NY 10701,914-$63-3400 ••.••• A.2316, 

qoretel Prods. Inc., 13402 S. 71 Hwy., Gr~"""iew, .MO 64030, 816-761-6314, •. 
........................................... •.•••••••• o. ••• A01280,232O.,2321 

Wi.1eo Corp., 6451 Saguaro Court, Indianapolis, IN 4&268, 317-293-$300 •.•••• 
· ..' . . "01296 
t Abbott Transistor Labs., Translormer .Div. 639 So. Glanwood Pl., Burbank, CA 91506 

............................. ', .......... , .•.....................•... : ..... 81!Hl41-3630 
Albar,I'1!','19013 36th Ave. W. LYnnwood, WA 98036 ...... , ," , ......... 206-771-4006 

§ American HV Test·Sysrems·lnc., ·Central Garrett 1nd'l. PIt, Acciden~ MD 21020 
. .: .......................... , ........ : .. , .............................•... 30"-826-8851 
§Amperex Electronic Corp,. Ferroxcube Div., 5063 Kings Hwy., Saugerties, NY 12477 

:., ......•.....•.......... , ............. , ........................ , ..... 914-246-,2811 
Atlas Engrg. Corp., 10 Cheney St, Dorchester, MA 02121 '" .............. 617-445-7100 
Automatic Coil· Corp., Sub. Designatronics, Inc., 455 E. 10th Ave. Hialeah, FL33010 . 

.......... ' ................................ , . . . . .. . . . . . . . . . . . . . . . . . . . ... 305-883-5311 
Berkshire Translormer Corp. Route 341, P.D .. Box 129, Ken~ CT 06757 

................... . ..... , ... : .. , ................... : ....... , ....... 203-927·3541 
t Bier"n Elctms., Box 807, Barlow St, Canaan, CT 06018 ............ '. .. . .. 203-824-5125 

Cord Efectrdnics,lnc. 177 Cantiague Rock Rd;.Weslbury, NY 11590, ... 516-935-3640 
tCramer Coil & Transformer Co. Inc, 1121 15th Ave., Grafton, WI 53024 

............................• .' .......................... , ............ : ... 414·377-7040 
t Del Elctrns. Corp, 250 E. Sandford Blvd, Ml Vernon, NY 10550.. . . . .. . .. 914-699-2000 

Delevan Div. American Precision Inds. Inc, 2'70 Quaker Rd. E. Aurora, NY 14052 
........................ : ................ : ........ : ~ ....... ' . . •. . . .. . . . . .• 716-652·3600 

Della 'Electronic Ind. USA, DeHa Elctm. 100 Co. Ltd, 3401 Investment Blvd, Sta 5, 
HayWard, CA94545 .......... ; ........................... , 415-785-5231;415-785-5235 

Eestern DeUa Corp., ~09 S. Broadway, Fair Lawn,NJ 07410 .......... 2l>1-797-42oo 
Electro Design Sys.; 100 W. 35th St, Ste.S, National CiIy, CA 92050 .... 6i9-42()'2351 

§fElectromech, Inc., 528 Elm Str~ Kearny; NJ 07032 .................... .' 201-997-0950 
GoldwSlI Coml>s., 1815W- 205th St Sta 201, Torrance, CA 90501 ...... 213-533-1228 

§Hammond Mfg. Co., 1690 Walden Ava, Buflalo, NY 14225 ......... : .... 716-89iI-5710 
§Jeffers Elclrns., 'GrandPlaza, 945 GrahdAva, Nogales, AZ. 85621 , ...... 602-287-5851 

Jerome Industries Corp., B 730 Division St.. Etizabeth;NJ 07201 ........ 201-353·5700 
Jerome Industries' Corp., Transformer Div. 730 Division Sl, Elizabeth, NJ 07201 

......................................... , ............................. 201-353-5700 
Lestronics, Inc., 1840 Industrial Circle, Longmont, CO 80501 . , ........... 303-443-6250;· 

8O()'525-ii4,8 
t Magnetic Devices In1:.'.5575 Kearny Villa Rd, San Diego, CA 92123 .... 619-279-7054 
§ Martin Sound Prods., 28 Alpha Park, Cleveland, OH 44143-2297 ....... , 216-442-2286. 

Microtran Co. Inc., 145 E. Mineola Ave .• Valley Stream, NY 11580 ....... ' 516-561-6050, 
North Hills Elctrns., 1 Alexander Pl.. Glen Cove;NY 11542- ..... ~.: ...... 516-671-5700 
OPT Inds. Inc., 300 Red Schoolla., Phiilipsburg, NJ 08865 ............ : 201-454-2600 

t Dram. ~1~roniCs, 12 Cranston Rd .• Pillslprd, NY \14534 ., ......... : ... ; ... 716-381-4673 
Pram Magnetics, 3521 N. Chapel Hill Rd., McHenry, IL 60050 . '.' .. . . . .•. 815-385-2700 

tPTC Transformers, p.o. Box 397,"'Ri~ing Sun Road, Border1lown, NJ'08505 . 
..........•......... ' •.... ',' ............ '." ...... :.. . . . . . . . . . . . . . . . .. . . . .. 609--296-8200 

§ Pu~e Engrg. Inc., A Varian Sub. P.O. Box 12235, San DiegO, CA 92112 
.: .................................................... , .................. 619-258'2400 

Sanf6r~illet Corp • ..B John 'Sl, Lynbrook, NY 11563 .... , ... 516-593',2025;Ouiside NY 
. . . 80().845-5900 • 

Schaffner EMC,.lnc., 825 lAl.IJigh Ave., Union, NJ 07083 .. :~ ............. 201-851-06¥ 
tSig!".!lPOwer, Inc., 2\rl:90.,L~oodAVe., Carsdn, CA.~746 ... , ............ 213-32'S'r'a 

South American Dev. Corp., Ate. 9, G.R.D. Box 413, Hyde Park, NY 12538 
· ............... : ................... , .. , .. , .............................. ,.914-229-8866 
Sterling Translormer Corp, 510'Qri9gs Ave., Brooklyn, NY 11211 .... ,., 718-782-4200 

§TOK Corpoiation of America, 4711.Goij.Rd.,Skokie,IL 60076 ,: .': ....... 312-679-8200 
.§ Toboku Metallnds., '5-8, 2-Chome, Kitaaoyama Minato-Ku, Tokyo, JAPAN ' 

.................................. '" .................. : ............ Tokyo 0:M02-6161 
Taka All)erica,lnc. 1251\Feehanville Dr. Ml Prospecl" IL 60056 ......... a12-297-oo70 
Toroid Corp. of Maryland, 6000 ~fel·Bowie Bd. Bowie, MD 2Q715-4037 , 

................................................ : ........ , ...... : •...... 301'464-2100 
tTrans American TranslormeU.42 Peconic AVE!-.M!ldIprd, NY 1.1763 ,. .. , 516-654-18llO 

§tTransformer & Coil Products,.TRW\EIect(onic Assemblies Diyision, 150 V8(ick St.. New 
,. ¥prk, NY 10013 ........... : ... , .............. , ................ , ........... ~12-255-!l5oo 

.§ Triad-Utrad, 1124 E- FI3nklin St, HiJntil)Qlon, IN 46750 .... , ..... ~ ....... 219-356-6500 . 
tVoitampereCorp. 146 Horton Ave., Lynbrook, NY 11563, .. · ................ 516-8~7-9443 

§t Zambre Co. Inc, 2134 Old Middlefield W<iy,'MOU"'3'n View, C.A 94043 .. . . 415-968-9176 

. Chokes, RF - See' Coils, RF(Vol. A) ~ 
Chokes, Swinging-180.0 ..... ..... . . .... 

· Amacon, Inc., 1900 S. Chris La., Anabaim, CA 92805, 714-634c222O;800-392-2292 
.................... ," .....• ;: ........ ~;,'. ;:.:~ ,~".",,' .. <.,~ •. ,,":'" 'i,"""" .,j?,',.", •..• ,:.A~2~'1.2 

§ EWC, Inc., 725 Federal Ave., Kanilworth, NJ.070.33; 201·245,.3200;801!.,~2~ 
, ................................ , ••. ;.;: ........ , .•• , ••••• , •••• ii;" ••.• A0 2144 

·Gowanda Elc"ns., 1 Industrial PI., Gow\lnda,N'I'14071), 716-532.22~ ""1'.1240 
Hitran Corp., Agax, Rle. 31, RD 5-65,f!emingt~n, NJ qee22, ~1-782-552~ . , .. 

............•. , ................. ': ..... " ......... '; .. : ...•. . i,.: . ...... ··A*2158 

A·24 . §-Productsoldthrough distributorst....:Product meets MIL Specs 



PRODUCT INDEX & DIRECTORY 
t Polyphase Inatr., 175·Commarce Dr., Ft. Washington, PA 19034, 215-643-6950 

••.•••••••••••••••...•.••.•.•.••..•.•.•.•.••••.•.••..••.•.••.•.•. A·1622 
Renco Elctma., 60 Jefryn Blvd., E., Daar Park, NY 11729, 516-586-5566 •••••• 

A'1274 
t Abbott Transistor Labs., Transformer Div., 639 So. Glenwood PI., Buroank. CA 91506 

........................ , .............................................. 618-841-3630 
American Magnetics, P.O. Box 6, Carterville, IL 62916 ................... 616-965-4636 
American Monarch, 2601'37th Ave., N.E., Minneapolis, MN 55421 ....... 612-768-9161 
Automatic Coil Corp., Sub. DesignatroniCs.lnc .• 455 E. 10th Ave., Hialeah, Fl33010 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. . .. 305-663-5311 
Ber1<shire Transformer Corp., Route 341, P.O. Box 129, Ken~ CT 06757 

203-927-3541 
t Bourns Magnetic Div., Technical Products Group, Box 1396, Romoland, CA 92360 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . .. 714-657-5195 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles. CA 90616 ..... 213-936-6166 

§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 160, Yankton, SO 57076 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605-665-9301 

t Del Elctrns. Corp., 250 E. Sandford Blvd., Mt Vemon, NY 10550 ..... 914-699-2000 
tDietz Design, Inc., 100 Electronics Pkwy., Belton, MO 64012 ..... . .. 616-331-4911· 
. Eastern DeHa Corp., 29-09 S. Broadway, Fair Lawn, NJ·07410 ...... 201-797-4200 

Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 .. :.. 618-573-3300 
§ Electromech, Inc., 528 Elm Str~ Keamy, NJ 07032 ............. 201-997-0950 
tElectronic Transformer Corp, P.O. Box 18S, Totowa, NJ 07511 .. 201-942-2222 
§E·Tronics, 16774 Schoenborn, Sepulveda, CA 91343 ................... 213-892-7279 
§Hammond Mig. Co., 1-690 Walden Ave., Buffalo, NY 14225 ....... 716-894-5710 

Lestronics, Inc, 1840 Industrial Circle, Longmon~ CO 60501 ............. 303-443-6250; 
600-525-6476 

Mag-Con, 1626 Terrace Dr., St Paul, MN 55113 ........................ 612-633-8620 
t Magnetic Circuit Elements, 1540 Moffett St, Salinas, CA 93905 ......... 408-757-8752 
t Magnetico Inc., 182 Morris Ave., Holtsville, NY 11742 ....... ,........... 516-654-1166 

§tMlcrotran Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580 ....... 516-561-6050 
tNorthlake Engrg., 999 Anija Ave, Antioch, IL 60002 ..................... 312'395-5710 
t NWL TransfOrmers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-7300 
t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-7300 
Oeco Corp., 712 S.E. Hawl/lorne Blvd, Portland, OR 97214 ............. 503-238-2440 
Pan-Magnetics Inti., Inc., 455-A Carson Plaza Dr., Carson, CA 90746 .: .. 213-532-1790 

tPico Elctrns.. 453 North MacQuesten PkWy, Mt Veman, NY 10552 ...... 914-699-5514; 
BOo-431-1064 

Prem MagnetiCS, 3521 N. Chapel Hill Rd, McHenry, IL 60050 ........... 815-365-2700 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-8200 
§·Pulse Engrg. Inc., A Varian Sub., p.o. Box 12235, San Diego, CA 92112 

619-268-2400 
Schott Corp., 1000 Parkers Lk. Rd, Wayzata, MN 55391 ................ 612-475-1173 

tSigma Electronics Inc., 10830 Kinghurst Dr., Houston, TX 77099 .: ...... 713-933-4700 
t Sigmapower, Inc., 20790 Leapwood Ave, Carson, CA 90746 ............ 213-32-Sigma 
tSignal Transformer, 500 Bayview Ave., Inwood, NY 11696 .............. 516-239.4510 

South American Dev. Corp, Ate. 9, G.R.D. Box 413, Hyde Park. NY 12536 
.. . . . . . . . . . .. . . . .. .. . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 914-229-8866 

Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt Carmel, I\.. 
62863 ................... : ............................................ 618-262-5121 

§Todd Systems, Inc., 50 Ash St, Yonkers, NY 10701 ..................... 914-963-3400 
Toroid Corp. of Maryland, 6000 Laurel'Bowie Rd, Bowie, MD 20715-4037 

.................................. : ............ ~ ....................... 301-464-2100 
tTorotel Prods. Inc, 13402 S. 71 Hwy, Grandview, MO 64030 ........... 816'761,6314 
tTorwico Elctrns.lric; 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, ·142 Peconic Ave., Medford, NY 11763 ... 516-654-1860 

§t Transformer & Coil Products, TRW Electronic As.semblies Division, 150 Vanck St, New 
York, NY 10013 .................................................... 212-255-3500 

Chokes, Waveguide-34oo 
t Airtron, Utton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· . . . . .. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 
MI A·Com Millimeter Products, MI A-Corn, Inc, Second Avenue, Burlington, MA 01603 

.................................................................... 617-272-3000 
Maury Microwave, 6610 Helms Ave., Cucamonga, CA 91730 ............. 714-987-4715 

tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 : ................•. 201"992-7700 
'§ Microwave Development Labs, 10 Michigan Dr., Natick. MA 01760 ...... 617-655-0060 
tPremier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 
t Reeve Electronics, Mellish E. Murray, 1720 W. Fu~on SI.,Chicago, IL 60812 

§t Systron-Donner Microwave Div., 14644 Oxnard SI., Van Nuys, CA-91409 

§ Wav!lline, Box 716, W. Caldwell, NJ 07006 ............ . 

Chokes (MIL)-2440 - See Vol. B 

312-670-0150 

818-786-1760 
201-226-9100 

Choppers-Also See Light Choppers-,40oo - See Vol. D 

Choppers (MIL)-2440 - See Vol. B 

Circuit Analyzers - See Testers, Signal Tracing (Vol. 0) 

Circuit Board Holders, Jig Type - See Holders, Circuit 
Board (Vol. 0) 

Circuit ~reakers-4300 - See Vol. B 

Circuit Breakers, Boxes,Panel Boards, Enclosures 
(MIL)-2440 - See Vol. B . 

Circuit Testers - See Testers, Signal Tracing (Vol. 0) 

Circuits, Hybrid,Custom-3130 

Circuits, Hybrid, Custom-3130 
ACC ElectroniCS, 1300 W. oak,lndependence, KS 67301,316-331-1000 

A'1659 
t Aeroflex Labs., Microelctrna. Div., 35 S. Service Rd:, Plainview, NY 11803, 

516-694-6700 : ... ;,., •• ,., ••••••••.••.•••.•.•.••.•.•••••.•.•.•... A.1660 
CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 

47906,317-463-2565 ••••••••••••••••••.••••.•.•••••••..•...•..... A.1662 
t CTS Electronics Corp., Halex Division, 1202 McGaw Ave., Irvine, CA 92714, 

714-261-6381 •••.•.•••••...•••.•••••....•••.•..•..•••...•.•...•.•• A.1662 
t HyComp Inc., 75 Union Ave., Box 3n, Sudbury, MA 1!.1776, 617-443-4631 

· •..•• : •••••...••••••••••..•••••.••.•.•••••• ~ . • .. • • . •• ...... A'1670,1872 
t Hytek Microsyslems, 980 University Ave., Los Gatos, CA 95030, 408-395-2300 

................................................................. A.1671 
t ILC Data Device Corp., 105 Wilbur PL, Bohemia, NY 11716, 516-567-5600 

................................................................. 001150 
§t Intech, Microcircuits Div., 2270 Martin Ave., Santa Clara, CA 95050, 408·988-4930 

................................................................. A.1672 
§t Integrated Circuits, Inc., 10301 Willows Road, Redmond, WA 96052, 206-882-3100 

................................................................. A.1673 
§t Intematlonal Sensor Systems, Inc., Aurora Industrial Pic., Box 345, Aurora, NE 

68818,402-694·6111 ............................................. A.1677 
t Leach Corp., Control Prods. Div., 6900 Orangethorpe Ave., Buena Pic., CA 90620, 

714-739-0770 ................................... A'1379,1678,1679, 801428 
Modular Devices, 50 Orville Dr., Bohemia, NY 11716, 516-567-9620' ••.•• 001011 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879,617-64,,-7501 •••.. A.1696 
TRW Resiative Products Div., TRW Electronl.c Components Grp., 401 N. Broad St., 

Philadelphia, PA 19108, 215-923-8230 ••••••.•••.••••.•.•.•.•.•.•.•. A.1957 
Victoreen,lnc., Component DIY., 10101 Woodland Ave., Cleveland, OH 44104, 

216-795-8200 ••.•••..••••••••••••••.•••••.•.••••••••••••...•.•.•. A-1971 
t Adams-Russell, Arrzac Div., 80 Cambridge SI., Burlington, MA 01603 .... 671-273-3333 
t AeroHex Labs, MagnetiC Prods. Div", 35 South Service Road, Plainview, NY 11603 

· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . .. ............... 516-694-67\>0 
t Allied Corp. Aerospace Sector, Bendix Communications Div., East Joppa Rd, Towson, 

MD 21204 ........................................................... 301-563-4000 
t Alpha Indo.. Inc.·Microelectronic Div, 2800 Crystal Drive, Hatfield, PA 19440 

....................................................................... 215-622-1311 
American Elctm. Labs.. Inc., Hybrid/MIC Div, P.O. Box 552, Lansdale, PA 19446 
American Microsignal, 6431 Monroe Ave., Stanton, CA 90680 ... 714-761-1222 
Amperex Elctrn. Corp., Slatersville Div., Providence Pike, Slatersville, RI 02676 

· . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401-762-3600 
tAndrich Sys., Inc, 1699'Roosevelt Ave., Bohemia, NY 11716 .......... 516-569-5656 
t Argo Transdata Corp., Box 554, Clinton, CT 06413 ...................... 203-669-2233 

Array Technology, 992 S. Saratoga·Sunnyvale Rd, San Jose, CA 95129 
.. .. .. .. .. ... ......................... . . .. .. .. .. .. .. .. .. . .. . ... 408-252-9900 

Assembly Specialists, 914 Main'SI., Box 965, Acton, MA 01720 ......... 617-263-9100 
Astec USA, Ltd, A BSR Inti. Co., 2880 San Tomas Expwy., # 200, Santa Clara, CA 

95051 ................................................................ 408-748-1200 
Automatic Coil Corp., Sub. DesignatroniCs, Inc., 455 E. 10th Ave., Hialeah, FL 33010 

· ........................................................................ 305-863-5311 
Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 ...................... 215-657-7510 

t Aydin Vector Div., Box 328, Newtown, PA 18940 ........................ 215-968-4271 
Beckman Industrial Corp., Electronic Technologies Div., 2500 Harbor Blvd.; Fullerton, CA 

92634 ............ ,................................................... 714-871-4846 
Beckman Instrs.. 2500 Harbor Blvd., Fullerton, CA 92634 ................ 714-671-4848 

tBoeing Microelectronics, PCB OPNS., MIS: 88-34, Box 24666, Seattle, WA 98124 
· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 208-773-1063 

Bosch, Robe~ Corp,,26QO S. 25th Ave., Broadview, IL 60153 ........... 312-665-5200 
Cal·R, InC., P.O. Box 1397, Santa Monica, CA 90406 .................... 213-450,1761 
Centralab, Inc, A North American Philips Co, 5655 N. olen Park Rd, Milwauk'l", WI . 

53209 ................... : ............................................ 414,228,7360 
§ Cerrnetek Microelectronics Inc., 1308 Borregas Ave, Sunnyvale, CA 94088 

.. .. .. .. .. .. .. .. . .. .. .. . . . .. .. .. . . . .. .. .. .. .. .. ... ............. 408-752-5000 
tCircuit Techn, 160 Smith SI., Farmingdale, NY 11735 ........... 516-293'8666 

Computer Avionics, 2 Southgate Dr., Mt Garmel, IL 62863 ........ 618-263-4343 
§Dymec 6 Lowell Ave, Winchester, MA 01890 .......................... 617-729-7870 

Ellec Instruments Inc., P.O. Box 9610, Daytona Bch.,FL 32020 904-253-5328 
Engelmann Microwave Co., KDI Pyrolilm, 60 S. Jefferson Rd, Whippany, NJ 07981 

................................................... :................. 201-887'.5700 
tEnvironmental Comrn, 3150 Pullman St, Costa Mesa, CA 9262, ....... 714,557-7800 

§t Film Microelectronics, 17 A St, Burlington, MA 01603 .•........•..... 617-272-5650 
t Frequency Elctrns., 55 Charles Undbergh Blvd, Mitchel Field, NY 11553 

................................. , .... c .................................. 516-794-4500 
Fujijsu America, Inc., 918 Sherwood Dr., Lake Bluff, IL 60044 .... 312-295-2610 

tGentex, Box 315, Carbondale, PA 18407 ................................ 603-434-0311 
HEI, Inc., 1495 Steiger Lake La, Victoria, MN 55386 .................. 612-443-2500 

\ tHi-G yompany, A Subsidiary of Nytronics Inc., 101 Locust SI., Hartford, CT 06114, 
· .. . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-522-6600 

t Hughes Aircraft Co., Microelctm. Sys. Div,2601 Campus Dr., Irvine, CA 92715 
...................................................................... 714-752-3800 

t Hughes Solid State Products, 500 Superior Ave., Dept. E8, Newpart Bch, CA 
92658-8903 ......................................................... 714-759-2411 

tHybrid Elctrns., 142 Adams SI., Newton, MA02156 ...................... 617-527-2711 
Hybrid Svcs. Inc., 38 Main SI., North Reading, MA 01864 ... ,............. 617-664-5500 

tHybrid Systems Corp., 22 Linnell Circle, Billerica, MA 01621 ............. 617-667-6700 
Hybrilonics, Inc, P.O. Box 217, Lasalle Sta" Niagara Falls, NY 14304 .... 716-731-9080 

tHy, Tec Industries, Div. 01 Topa Industries, Inc., P.O. Box 91, Shoreham, NY 11786 
....................................................................... 516-744-5062 

t Interconics, BMC Industries, Inc, 245 E. 6th SI., 3rd Fir., Sl Paul, MN 55101 
...................................................................... 612-228-6512 

lsotronics, Industrial Park, New Bedford, MA 02145 ..................... 617-998-2000 
IXYS Corp., 142 Charcot Ave., San Jose, CA 95131 .................... 408-262-8800 

tKates SCi.lnslrs., 142 AdamSI., Newton, MA 02158 ..... , ............... 614-527-2711 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ................................................... \ ............. 201-887-8100 
t M.S. Kennedy Corp., Sub of Hybrilonics, Inc, 6170 Thompson Rd, Clay, NY 13041 . 

, . .. .. .. .... ................ 315-699-9201 

EEM 1985 §-Proquct sold through di~tributors t-:Product meets MIL specs 



Circuits, Hybrid, Cust()m~31aO(Cont'd) 
,§t Kyocera Inti., Inc., Elctm. Comps. Grp., 11425 Sorrento.YallEiy Rd., San Diego, CA 92138 

............................• : ........ : •.......•...........•. : .......... 619-45!1-1800 
t Lillon Applied Technology, 645 Almanor Ave, P,O. Box 347.8, Sunnyvale, CA 

94088-3478' ............... , ................... : ........ , ........... , .. 408-773-0777 
Macro Electronics Corp, 23 Royalston Ume;·So. Setauket, NY 11720 ... 516-698-3357 

t Mel Tec, Div. EPsco,·II)<;., 411 providence Hwy., Westwood; MA 02090 ... 617-329-1508 
MICRA Corp., 120 Ricefield Ulne, HauppaUge, NY 11788 .. , .............. 516-231-8600 
Micronel U.S., 2142F Industrial Ct, Sycamore Research Center, Vista, CA 92083 

· , ..•... : ..... , .......... , •. , .•.. c .................. , ....... , ...... , .', .. 619-727-7400 
Micropac Inds., 905 E Walnut St, Garland; TX 75040 ......... , .......... ,214,272-3571 

t Micropac Inds., Inc., GeneralSensors Div, 905 E. Walnut St, Garland; TX 75040 
· .................. , ...... ':: ............................... , .. , . '.' 214-27.2-3571 

Microplex, Inc., 1977 State College Blvd, Anaheim, CA 92806 ... , ........ 714"979-8833; . 
. . • . • 7.14-634-1535 

tMini-Systems, Inc, 20'David Rd., North Alileboro, MA 02761 ............ 617~95-0203 
§Mrtsumi Elec. Co., Ltd, 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN .... 489-5333 
t Natel Engrg. Co., Inc., 4550 Runway SI., Simi Valley, CA 93063 .......... 805-581~950 
t Noble U.SA, Inc., 151 Stanley St, Elk Grove Village, IL 60007 ........... 312-364-6038 
t Northwest Microcircuits, Inc., 2115 N. College, Newberg, OR 97132 . 503-538-708 1 

Optical Electronics, Inc., Box 11 140, Tucson, P;z 85734 ................. 602-624-8358 
t Paine Instrs.,2401 S. Bayview St, Sealile. wA 98144 ................... 800-426-0366' 
t Parlex Corp, 145 Milk St, Methuen, MA 01 B44 ................. 617-685-4341, ext 325 
. Radix Microelectronics Inc., 4182 Sandberg Dr., Colorado Springs, CO 80911 

· ................................ c. c. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303-390-5168 
RCA Solid State Div., Route 202, Somerville, NJ 08676 ......... :...... 201-685~000 

RCA Solid State Div., Linear Integrated Circurts, Rte.· 202, Somerville, NJ 08876 
. 201'685~ 

Re~i~t~~~~' i-;;';~~~I~~Y ·I~~.: ~ 260' R~ 'F~~ Rd.: ·si.· p~~i MN '~51''':1' . : : :: 612-636-9770 
t Rohm Corp, 8 Whatney, Irvine, CA 927.18 ........................ 714-855-2131 

SFE Technologies, 1501 1st St, San Fernando, CA 91340 ... ' ... : ....... 213-365-9411 
Signatron, A--Unrt of Sundstrand Corp., 12 Hartwell Ave, Lexington, MA 0217.3 

...................... , ............. ,., ..................... , .... 617-861-1500 
Sinronics Ltd.;P.O Box 456, Dover, MA 02030 ..... , ......... 617.-329-4068 
Sprague Elec. Co., 481 Marshall St, No. Adams, MA 01247. '.,., 413-664-4411 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd, Santa Clara, CA 95050 , 

. . . . . . .. .. . .. .. .. .. .. .. . . .. .. .. . .. .. .. .. .. .... . . .. .. . .. .. ... 400-988-07.00 
Taiyo Yuden (USA) Inc" 7.14 Algonquin Rd., Arlington Heights, IL' 60005 

......................................... " ............. 312-364-6104 
§tTeledyn",CrystaloniCs, 147 Sherl)1an St, Cambridge, MA 02140 ........ 617-491-1670 

t Teledyne Microelectronics, 12964 Panama SI., Los Angeles, CA 9006e 
. .. ............................. , ............... '.. .213-822-8229;213-870-9631 

Thickiilm Int'I., Rt I-Box 85-0, Indian Head; MD 20640 ................. 301-375-8666 
Thomson-CSF Comps. Corp., .Special Prods. Div., 301 Rte.17 North, Ruthertord, NJ' 

07070 .. ,. . .................. 201-438-2300 ' 
Voltage Multipliers, Inc, 8711 W. Rooseven Ave., Visalia, CA 93291 ...... 209-651-1402 

t Zenith CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 60025 
................... , ........................... : ........ .' ... 312-391-77.33 

t Zenith Systems & Components Group, Zenrth Electronics Corp" 1000 MilwauKee Ave., 
Glenview,IL60025 .............. .. ................. ~ .. ,. 312-391-7.7.33 

Circuits, Hybrid, Thick Film-3130 
ACC Electronics, 1300 W. oak, Independence, KS 67301, 316-331-1000 ...••. , 

A·1659 
t AerO/lex Labs., Microelctrns. Div., 35 S. Service Rd., Plainview, NY 11803, . 

516,694-67.0.0 .............................................. "..... A.1660 
Cal-R, hlC., P.O. ~ox 1397, Santa Monica, CA 90406, 213-450-17.61 ..•••. A·1829 

t crs Corporation, Microelectronics Div., 1201 Cumberland·Ave., W. Lafayette, IN 
47906,317-463-2565 .............................................. A.1662 

t CTS Electronics Corp., Halex Division, 1202 McGaw Ave., Irvine, CA 92714, 
714-261-6381 ...• : ............................................... A.1662 

§t'Dale ElectroniCS, Inc., EI Paso Div., P.O. BOx 26728, EI Paso, TX 79926, 
915-592-3253 .................................... , '.' •••••••• '. . • . •. A.1845 

t Datel, General Electric Co .. 11 Cabot Blvd., Mansfield, MA .02048, 617-339~341 
, ..... ',' •..•....•.••.•.••.•••.•.•.• , ' . , ...... '.' • .. . • . . • . • . • . . • . •. 001147 

t Hytek Microsystems, 980 University Ave., Los Gatos, CA 95030,408-395-2300 
· ... : ...... , .•. , • , • • . • .. • • . . • . . .. . . • . • •. . • . • •• • . • . .. • . • . • . • • . • • •. A·1671 

t II.:C Data Device Corp., 105 Wilbur PL, Bohemia, NY 11716, 51'6-567-5600 '. 
......................... , .•.•.••••.•• , ................... " •.•.•. 0.1150 

§t1ntegrated Circuits, Inc., 10301 Willows Road, Redmond, WA 98052, 206-882-3100 
· . , .. ; .... " ..•...••••••.•.•.• " ................ , • • . • . • . • • •. • • . • . •• Ao1673 

§t International Sensor Systems, Inc., Aurora Industrial Pk., .Box 345,Aurora,NE ' 
68818,402-694-6111 ....... " ...................................... A.1677 

KDI EIEic!ronics, Inc., Engelmann & pyrofiim Divisions, 60 S. Jefferson·Rd., 
Whippany, NJ 07981, 201-887-11100 ............ , .................... A.1881 

t Leach Corp., Contro' Prods. Div., 6900 Orangethorpe Ave."Buena Pk., CA 90620, 
714-739-0770 .•... , ............ ~ ................. A.1379 ,1678,1679, B.1428 

. t Mini,$yatems,.lnc., 20 David Rd., North Attleboro, MA 02161, 617~95-0203 . 
• ..•. ',., '.' ..•.•...•...•.......•.• :. . • . . • . . . • • . . • • • • . . . . • . • . . • . • . •. A·1906 

Modular Devices, 50 Orville Dr., Bohemia, ·NY '11716,516-567-9620 ........ 0.1011 
t piconics; 26 Cummings Road, Tyngsboro, MA 011179, 6H~649-7501 .•.•• A.1696 , 

TRW Resistive Products Dlv., TRW Electronic Components ·Grp., 401 N. Broad St" 
Philadelphia, PA 19108, 215~23-823O ............................... A.1957 

Victoreen, Inc., Component Div., 10101 Woodland Ave., C.eveland, OH 44104, 
2.16-795-8200 •.••.. , .......... : •••• ; ............................. A.1971 

t Adams-Russell, Anzac Div.,.80 Cambridge SI., Burlington, MA 01803 .... 671-273-3333 
t Aeroflex LabS., Magnetic Prods. Div." 35 South Service Road, Plainview, NY 11803 

................. , ................... , ................................. 516-694-6700 
t Airtron,.Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ .07950 

... : ...... , ......... : ... , .... , ..................................... 201-539-5500 
§ Allen-Bradley Co., Eleclronics Group, Rockwell Corporation, 1201 S. S6CQn.d St, 

Milwaukee, WI 53204 .......................... ' ...................... 414-671-2000 
Allen-Bradley Co., Electronics Group, Div.of Rockwell cqrp, Microelectr~ic Products 

Div., Highway 29 N. Bryan Pk. Exi~ GreensbOrd, NC 27410 ............ 919-621-9010 
t Allied Corp. Aerospace Sector,. Bendix Communications Div., East Joppa Rd, Towson, 

MD 21204 ............................. .,............................ 301-583-4000 

§-Product sold through distributors 

PRODUCT INDEX.'&"DIRECTORY 
t Alpha Inds., Inc.-Microelectronic Div" 2800 Crystal Drive, Hatfield; PA'19440 

............................................................ , .. , ..... ., 21.5-82~-1311 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd, Wobum, MA .0180.1 ... ., ...... ,1l17-935-5150 
American Electronic Labs., Box 552, Lansdale, PA 19446 ............... 215-822-2929 
American Etctrn. Labs., Inc., HybridfMIC Div, P.O .. Box 552, Ulnadale, PA 19446 • 

§tAmerican Microsignal, 8431 Monroe Ave" Stanton, CA 9OB80 ....... .,.: 714-761-1222 
Amperjlx Eictrn. Corp., Slatersville Div:, Providence Pike, Slatersville, RI .02876 

................... , .............................. :, ....... : ............... 401-762~800 
tAndrich Sys., 10c., 1699l;loosevett Ave., Boh~ia, IW.ln16 .,.,., ...... 516-589-5656 

Aptek Microsystems, 700 N. W. 12th Ave., Deerfield Beach, FL 33441 ... 305-421-8450 
t Argo Tranadata Corp., Box p54, Clinton, CT 06413 ....... , ........... ". 203-669-2233 

Assembly Specialists, 914Main St, Box 985, Acton, MA 01720 .......... 617-263-9100 
Aydin Corp.,' 700 Dresher Ad, Horsham; PA 19044 .. ., ..... : ....... ., .... 21.5-657-7510 

t Aydin Vector 0iV', Box 328, Newtown, PA 18940 ........................ 215-968-4271 
§t Beckman IndustriaI.Corp., Electronic TechnologieS Div, 2500 Harbor Blvd, Fullerton, CA 

92634 .......... :., ................................ : .... : ........... ,. ;:14-871-4648 
t Boeing Microelectronics, PCB OPNS., Mf S: 8a:.34, Box 24686, Seallle, WA 98124 

............................... , ....................................... 206-773-1083 
Bosch, Robert, Corp, 2600 S. 25th Ave, Broadview, IL 60153 ........... 312-865-5200 
Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 .. ,." ........... ,. 602-746-1111 
Centerflex Techn. Corp., 221 seventh Ave., P.O. Box 21, Hawthorne, NJ a7507 

, ..................... ,:: ...................... , ....... : .............. , .. 201-423-0505 
Centralab, Inc., A North American Philips Co., 5855 N. Glen Park Rd, Milwaukee, WI 

53209 ............................ ,. .... , .. , ............ : ........... , ..... 414-228-7380 
Cermetek Microelectronics Inc., 1308 BorregeS Ave" Sunnyvale .. CA 94068 

· ...... .' ...................... , ....................... :.. ............. 408-752-5000 
tCircuH Techn, 160 Smith St, Farmingdale, NY 11735 ................ ,. 516-293-8686 
. ComPuter Avionics, 2 Southgate Dr; Mt Carmel, IL 62863 .............. 618-263-4343 

CTS Corporation 905 North West Blvd, Elkart IN 46514 ............... 219-293-7511 
tDymec 8 Lowell Ave, Winchester, MA 01890 ........................... 617-729-7870 

§'tElantee, Inc, 1996 Tarob.Ct., Milpitas, CA 95035 ......... 4~5-1323;800-821-7.429 
· EHec Instruments Inc., P.O. Box 9610, Daytona Bch, FL 32020 ." . , . . . . .. 904-253-5328 

'tEngelhard Corp., 70 Wood Ave. S., Iselin, NJ 08830 ..................... 201-321-5900 
Engelmann Microwave Co, KDI Pytofilm, 60 S. Jefferson Rd, Whippany;' NJ .07981 

• .•..•.•.•.•..... , .................................. , ......... " .•• y. . .. 201-887.-5700. 
Ferro, Thick Film Sys. Div., 27 Castilan Dr., Santa Barbara, CA 93117 ... 805-968-5000 

§:t Film Microelectronics, 17 A SI., Burlington, MA 01803 :.................. 611-272-565.0 
t Frequency Elctrns., 55 Charles Lindbergh BlVd, MHchel Field, NY 11553 

........................................ , .................... 516-794-4500 
Fujrtsu AmeriCa, Inc., 918 Sherwood Dr., Lake Bluff, IL'60044 ............ 312-295-2610 

· General Instrument Corp., Microel\lclfonics Div; 600 W. John St, Hicksville, NY 11802 
........................ :...................................... 516-733-3107 

§ Gentron Corp., 6667 N. Sydney PI.; MilwaUkee, WI 53209 ....... 414-351-1660 
HEI, Inc, 1495 Steiger Lake La, Victoria, MN 55386 .... :,....... 612-443-2500 

tH~G Company, A Subsidiary of Nytrol)ics tnc., 101 Locust St;Harllord, CT 06114 
· . : ...................................................... '.' . . . . .. . . . . .. 2.03-522-8600 

t Htlghes Aircraft Co., Microelctrn. Sys. Div., 2601 Campus Dr., Irvine, CA 9271'5 
.............................. "" .............................. " .. .,. 714-752-3800 

t Hughes Solid State Products, 500 Superior Ave., Dept E8,Newport Sch., CA 
92658-6903 ............................... " .... , .. , .......... ".... 714-759-2411 

tHybrid Elclrns., 142 Adams St, Newton, MA 02158 .: .................... 617-527-2711 
Hybrid Svcs.lnc., 38 Main St., North Reading, MA1l1864 ............. , .. 617-664-5500 

tHybrid Systems Corp., 22 Linnell'Circle, Billerica, MA 01821 ............. 617-667-8700 
Hybrilonics,.lnc., P.O. Box 217, Lasalle Sta, Niagara Falls, NY 14304 .... 716-731-9080 

tHy-Tec Industries, Div. of To po Industries, Inc., P.O. Box 91, Shoreham, NY 11786 
................ ' ......... ; .......................... , ............ , ...... 51,6-744-5062 

§t Intech; Microcircuits Div., .2270 ~artin Ave; Santa Clara, CA 95050 ...... 408-986-4930 
t Inter~onics, BMC Industries, Inc; 245 E. 6th St, 3rd Fir., St Paul, MN 55101 

......................... " .. " .... " ........ ,,,., ....... 612-226-6512 
§ International Rectifier Corp., Semicol)ductor Div.;. 233 Kansas St, EI Segundo,CA 90245 

.... -............ , ................... ,.................... 213-772-2000 
lsotronics, Industrial Park, New Bedford; MA 02745 .............. , . . . . .. '617-998-2000 

tKates Sci.lnstrs., 142 Adam St, Newton,MA 02158 .... ~"... .." ..... 614-527-2·711 
t MS. Kennedy Corp, Sub of Hybrilonics, iiic., 8170 Thom\'Son Ad, Clay, NY 13041 , 

....•................... , ............................. :.: .............. 315-699-9201 
§tKyocera Inti, Inc., Elctm. Comps. Grp, 11425 Sorrento Valley Rd., San Diego, CA 92138 

. ................................................... : ......... , .......... 619-454-1800 
LamtXIa Electronics:Veeco Instr., Inc., 515 Broad Hollow Rd, Melville, NY 11747 

." ............... " ..... ' .................. , ...................... 516~94-4200 
MfA-COM Microwave Circuils, Inc., South Ave, Burlington, MA 01803 ... 617-272-3000 
Macro Electronics C<>rp, 23 Royalston Lane, So. Setauk~ NY 11720 ... 516-698-3357 

tMel Tee, Div. EpSco, Inc., 411 Providence Hwy, Westwood, MA02090 .. 617-329,1508 
Mepco/ fElectra, Inc., North American Philips Corp., Columbia Rd, Morristown, NJ 07960 

............................ " ... '" .. . .. .. .. .. .. .. . .. . .... 201-539-2000 
· MICRA Corp, 120 Ricefield Lane, HauppauQjl, NY.11788 .. . . . . . . . . . . . .. 516-231-8600 

Micronel U.S., 2142F Industrial Ct, Sycamore Research Center, Vista, CA 92063 
. ........................................ , .................. : ... : ........ 619-727-7400 

t Micropac Inds, 905 E. Walnut St, Garland, T)( 75040 ........... , ....•.. 214-272-3571 
Micropac Inds, ·Inc., General Sensors Div.; 9'05 1:'. Walnut St,Garland, TX 75040 

...................................................................... 214-272-3571 
Microplex, Inc., 1977 Slate College' Blvd;, Anaheim: CA 92806 .~'" .. : ..... :.714-919-8833; 

. • . ' 714-634-1535 
§ Mrtsumi Elecl Co., Ltd, .8-2, 8-Chome, Kokuryo; Ghofu-City, Tokyo, JAPAN :... 489-5333 

Motorola semiconductor Prods .. Sector, Adv. 72, Box 20912, Phoenix, AZ 85036 
............. " ........... " .............. : .. " ......... -' .. ... 602-244-6900 

§ Murata Mfg, Co., Ltd, 26-10-2.chom", Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 
...... : .... .. . .. .. .. .. .. .. .. . .. .... . . 07&:951-9111 

t Natel Engrg. Co., Inc., 4550 Runway SI., Simi Valley, CA 93063 ...•....... 80&'581'3950 
Noble U.sA; Inc., 151 Stanley St, Elk Grove Village, IL 60007 .312-3~038 

tNorthwest Microcircuits, Inc., 2115 N. College, Newberg, OR 97132 ... 503-538-7081 
tOmnitek, Inc., P.O"Box 102, 820 Pennsylvania Blvd., Feasterville, PA 19047 

.................. ,...................... ..:: .... : ... :.'. ,', ...... ·215-355-4443 
tOptical Electr(lnics, Inc., Box 11140, Tucson, AZ 85734' .... ' ...•......... 602'624-8358 

Opto Technology, Inc., 1674 S. won Rd., Wheeling, IL 60090 312-537-4277 
tPaine ~sti's., 2401 S. BaY"iew SI., Seallle, WA 98144...... :: 800-426-Q366 

t-Product meets MIL specs 
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Panasonic, Ind'i. Elctrn. Comps., Panasonic, EOlctrn. Comps. Div., Box t 503, Secaucus. NJ 
07094 .......................... 201-348-7000 

tPartex Corp., 145 Milk St., Methuen, MA 01844 ................. 617-685-4341, ext. 325 
PCK Technology Div., Kollmorgen Corp., 322 South Service Rd., Melville, NY 11747 

.................. .. ..... 516-454-4400 
Plessey Ceramic Div., 8th & Harrison Sts., Frenchtown, NJ 08825 201-996-2121 
Radix Microelectronics Inc., 4182 Sandberg Dr., Colorado Springs, CO 80911 

.. .. .. .. .. .. .. . 303-390-5168 
RCA Solid State Div., Route 202, Somerville, NJ 08876 . 201-685-6000 
Resistance Technology Inc., 1260 Red Fox Rd., St. Paul, MN 55112 612-636-9770 

t Rohm Corp., 8 Whatney, Irvine, CA 92718 .. ......... 714-855-2131 
.Sanken Elec. Co., 1-22-8 NishHkebukuro, Toshima-Ku, Tokyo, JAPAN .... 03-986-6151 
Sensor Techn., 21012 Lassen St., Chatsworth, CA 91311 213-682-4100 
SFE Technologies, 1501 1st St, San Fernando, CA 91340 .... 213-365-9411 

§t Silicon General, 11861 Western Ave., Garqen Grove, CA 92641 714-898-8121 
Siltronics Ltd, P.O. Box 456, Dover, MA 02030 ... 617-329-4068 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Rd., Riviera Beach, FL 
33404· .. .. .. .. .. .. . 305-848-4311 

t Sprague Elec. Co., 481 Marshall St., No. Adams, MA 01247 .. 413-664-4411 
Sprague Electric Company, Distribution Division, 481 Marshall SI., No. Adams, MA 01247 

413-684-4481 
Taiyo Yuden (USA) Inc., 714 Algonquin Rd., Arlington Heights, IL 60005 

312-384-6104 
§t Teledyne-Crystalonics, 147 Sherman St, Cambridge, MA 02140 617-491-1670 
t Teledyne Microelectronics, 12964 Panama St., Los Angeles, CA 90066 

.. . . .. .. .. .. . . .. .. .. . .. .. .. .. . . . . .. .. . .. . 213-822-8229;213-870-9831 
Thickfilm Int'l., Rt I-Box 85-0, Indian Head MD 20840 . . . . . . . . . . . . . 301-375-8666 
Thomson-CSF Comps. Corp., Special Prods. Div., 301 Rte. 17 North, Ruthertord, NJ 

07070 .. .. .. .. .. .. .. 201-438-2300 
Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect" IL 60056 312-297-0070 

t Zenith CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 60025 
.. .. .. .. .. .. .. . 312-391-7733 

t Zenith Systems & Components Group, Zenith Electronics Corp., 1000 Milwaukee Ave., 
Glenview, IL 60025 .............. ............. 312-391-7733 

Circuits, Hybrid, Thin Film-3130 
Aerollex Labs., Microelctrns. Div., 35 S. Service Rd., Plainview, NY 11803, 

516·694-6700 .•.•......•....•.•...........•.•....•.•......•.•.... A.I660 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204, 414-671-2000 •........•.•........•......•..•. A.I795 
CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 

47906,317-463-2565 ............................................. A.1662 
t CTS Electronics Corp., Hale. Division, 1202 McGaw Ave., Irvine, CA 92714, 

714-261-6381 .•.•.....•...•.•.•..•......•.•.•..•...•......•.•.... A.I662 
t HyComp Inc., 75 Union Ave., Box 377, Sudbury, MA 01776, 617-443-4631 

................................ ......................... A.1670,1872 
't ILC Data Device Corp., 105 Wilbur PI., Bohemia, NY 11716, 516-567-5600 

................................................................. 0.1150 
t Piconics, 26 Cummings Road, Tyngsboro, MAOI879, 617-649-7501 ...•. A.1696 

Victoreen, Inc., Component Div., 10101 Woodland Ave., Cleveland, OH 44104, 
216-795-8200 ..................................................... A.1971 

t Adams-Russell, Anzac Div., 80 Cambridge St, ~urlington, MA 01803 671-273-3333 
Allen-Bradley Co., Electronics Group, Div.of Rockwell Corp., MicroelectronicProducts 

Div., Highway 29 N. Bryan Pk Exit, Greensboro, NC 27410 .. 919-621-9010 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd., Woburn, MA 01801 .. . ...... 617-935-5150 
Amperex Elctrn. Corp., Slatersville Div., Providence Pike, Slatersville, AI 02876 

....... 401-762-3800 
t Analog Devices, P.O. Box 280, NorwOod, MA 02062 617-329-4700 
t Andrich Sys., Inc .• 1699 RooseveH Ave., Bohemia, NY 11716 516-589-5656 
t Argo Transdata Corp., Box 554, Clinton, CT 06413 203-689-2233 

§t Avantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 408-496-6710 
Aydin Corp., 700 Dresher Ad., Horsham, PA 19044 ....... 215-657-7510 

§t Beckman Industrial Corp., Electronic Technologies Div., 2500 Harbor Blvd, Fullerton, CA 
92634 .............. 714-871-4848 

Beckman Instrs .. 2500 Harbor Blvd., Fullerton, CA 92634 714-871-4848 
Bosch. Robert, Corp., 2800 S. 25th Ave., Broadview, IL 60153 312-865-5200 
Burr-Brown Corp., P.O. Box 11400, Tucson, Al. 85734' 602-746-1111 

tCircuit Techn, 160 Smith St, Farmingdale, NY 11735 516-293-8686 
CTS Corporation. 905 North West Blvd., Elkart, IN 46514 219-293-7511 

§t Dale Electronics, Inc., Nortolk Div., 2300 Riverside Blvd., Nortolk, NE 68701 
402-371-0080 

t Datel. General Electric Co., 11 Cabot Blvd .. Mansfield. MA 02048 . 6.17-339-9341 
Engelmann Microwave Co., KDI Pyrofilm, 60 S. Jefferson Ad., Whippany, NJ 07981 

..................................... 201-887-5700 
t Environmental Comm., 3150 Pullman St, Costa Mesa;CA 92627 714-557,7800 

Essex Group, 9933 13th St, Fl Wayne, IN. 46809 . 219-478-1521 
§t Fairchild Camera & Instr. Corp., 464 Ellis St., 20-2271, Mountain View, CA 94042 

. 415-962-5011 
§tFilm MicroeleCtronics, 17 A St, Burlington, MA 01803 ...... 617-272-5650 

t Frequency Elctrns .. 55 Charles Lindbergh Blvd .. Mitchel Field. NY 11553 
........ ................... ......................... 516-794-4500, 

Fujrtsu America, Inc., 918 Sherwood Dr., Lake Bluff, IL 60044 312-295-2610 
Hughes Aircraft Co, Aerospace Grps./ Support Sys., P.O. Box !l0515, Los Angeles, CA 

90009 2'13-670-1515 
'Hughes Aircraft Co., Microelctrn. Sys. Div., 2601 Campus Dr., Irvine, CA 92715 

. 714-752-3800 
t Hughes Solid State Products: 500 Superior Ave, Dept. E8, Newport Bch., CA 

92658-8903 .............. 714-759-2411 
tHybrid Elctrns., 142 Adams St, Newton, MA 02158 .. ' 617-527-2711 

Hybrid Svcs.lnc., 38 Main St, North Aeading, MA 01864 ... 617-664-5500 
tHybrid Systems Corp., 22 Linnell Circle, Billerica, MA 01821 617-667-8700 

§t Intech, Microcircuits Div., 2270 Martin Ave., Santa Clara, CA 95050. 408-988-4930 
lsotronics, Industrial Park, New Bedford, MA 02745 ..... . ......... , 617-998-2000 

t Kates Sci. Instrs., 142 Adam St, Newton. MA 02158 ........ 614-527-2711 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 

07981 ,... .. ..... 201-887-8100 

Circulators, Ferrite-34S0 
§t Kyocera Inti., Inc., Elctrn. Comps. Grp, 11425 Sorrento Valley Ad, San Diego, CA 92138 

. . . . . . . . . . . . . . . . . . . . 619-454-1 BOO 
Macro Electronics Corp., 23 Royalston Lane, So. Setauke~ NY 11720 516-698-3357 

t Mel T ec. Div. Epsco, Inc., 411 Providence Hwy., Westwood, MA 02090 617-329-1508 
tMERET, Inc., 1815 24th St. Santa Monica, CA 90404-4998 213-828-7496 

MICRA Corp., 120 Ricefield Lane, Hauppauge, NY 11788 516-231-8600 
t Micro Networks, 324 Clark St., Worcester, MA 01606 .' 617-852-5400 

Micropac Inds., 905 E. Walnut St, Garland, TX 75040 ....... 214-272-3571 
Micropac Inds., Inc .. General Sensors Div., 905 E. Walnut St, Garland, TX 75040 

............................................................. 214-272-3571 
tMini-Systems, Inc., 20 David Ad, North Attleboro, MA 02761 .......... 617-695-0203 

Motorola Semiconductor Prods. Sector, Adv. 72. Box 20912, Phoenix, Al. 85036 
......................................................... 602-244-6900 

tNatel Engrg. Co., Inc., 4550 Runway St., Simi Valley, CA 93083 " 805-581-3950 
t Optical Electronics, Inc., Box 11140, Tucson, Al. 85734 ........ 602-624-8358 

RHG Electronics Lab., Inc., 161 E. IndUstry Ct., Deer Park, NY 11729 .. 516-242-1100 
Aockwell Inti., Commercial Elctrns. Opers., 1200 N. Alma Rd., Richardson, TX 75081 

.. . .. .. . .. .. . .. .. .. .. . .. . .. 214-996-5000 
Sensor Techn., 21012 Lassen SI., Chatsworth, CA 91311 .......... 213-882-4100 
Siltronics Ltd., p.o. Box 456, Dover, MA 02030 611-329-4068 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Ad., Riviera Beach, FL 
33404 .. 305-848-4311 

Sprague Electric Company, Distribution Division, 481 Marshall St., No. Adams, MA 01247 
.. .. .. .. .. .. .. .. .. .. . 413-664-4481 

Staffallinc., 7 Woodland St, Providence, RI 02908 ... 401-351-8282 
Taiyo Yuden (USA) Inc, 714 Algonquin Ad., Arlington Heights, IL 60005 

312-364-6104 
§ Tau-Tron, Inc., A Unit of General Signal, 10 Lyberty Way, Westford, MA 01886 

617-692-5100 
t Teledyne Microelectronics. 12964 Panama St, Los Angeles, CA 90066 . 

. 213-822-8229;213-870-9831 
Thomson-CSF Comps. Corp., Special Prods. Div., 301 FIle. 17 North, Ruthertord, NJ 

07070 201-438-2300 
t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E5, Tampa, FL 33614 

............. .. ...... 813-884-1411 
TAW Aesistive Products Div., TRW Electronic Components Grp., 401 N. Broad St.. 

Philadelphia, PA 19108 .. .. .. .. .. .. .. .. .. . 215-923-8230 
t Zenrth CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 60025 

................ .. .. 312-391-7733 

Circuits, Integrated - See Integrated Circuits (Specific 
Types) (Vol. A) 

Circuits, Printed Flexible-1700 - See Vol. C 

Circuits, Printed, Multilayer-1700 - See Vol. C 
Circuits, Printed, Rigid, One & Two Sided-1700 - See 

Vol. C 

Circuits, Printed (With Components) - See Cards, Linear 
Function (Vol. D) 

Circuits, Thick Film, Thin Film - See Circuits, Hybrid 
(Vol. A) 

Circulators, Ferrite-3450 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573, 914-939-8900 

........................... : ..................................... A.1781 
TRAK Microwave, Western Division, 735 Palomar Ave, Dept. E~5, Sunnyvale, CA 

94086,408-735-9660 ............................................. A.1782 
AEACOM, 405 Tasman Dr., Sunnyvale, CA 94086 408-744-1320 

t Airtron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 
201-539-5500 

Alpha Inds, InC.-MSD Div., 20 Sylvan Rd., Woburn, MA 01801 .......... 617-935-5150 
§ Amperex Electronic Corp, Hicksville Div., Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

................................... .. .......... 516-931-6200 
Hughes Aircraft Co, Aerospace Grps.l Support Sys., P.O. Box 90515, Los Angeles, CA 

90009 .................... ............. 213-670-1515 
Hughes -Aircraft Co., Microelctrn. Sys. Div., 2601 Campus Dr, Irvine, CA 92715 

................ ...... ........ ............. .. .. 714-752-3800 
tJunction Devices, Inc., 2488-A Townsgate Ad., Westlake Village, CA 91361-2594 

............. 818-889-4030;805-497-4421 
MI A-Com Millimeter Products, MI A-Com, Inc., Second Avenue, Burlington, MA 01803 

. 617-272-3000 
Maury Microwave, 8610 Helms Ave.; Cucamonga, CA 91730 . ......... 714-987-4715 

t Memmac Inds., 41 Fairtield Pl, West Caldwell, NJ 07006 201-575-1300 
tMicrolab/FXA, 10 Microlab Rd., livingston, NJ 07039 ................... 201-992-7700 
t Microwave Assocs. Ltd., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, 

England .. 44-(582) 60-14-41 
Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 .. 617-655-0060 

t Mitec Elctrns .. 15 Commerce St, Williston, VT 05495 802-884-0064 
§ Sinclair Radio Labs., 122 Aayette Rd., Concord, ONT, CANADA L9W2Y8 

416-669-1244 
§t Systron'Donner Microwave Div., 14844 Oxnard St., Van Nuys, CA 91409 

818-786-1760 
tTeledyne Microwave, 1290 Terra Bella Ave., Mountain View. CA 84043 

415-968-2211 
Thomson-CSF Comps. Corp., Special Prods. Div., 301 Rte. 17 North, Ruthertord, NJ 

07070 ..................... .. .. . .. . .. .. .. .. .. . .. .. .. .. .. . ... 201-438-2300 
t TRAK Microwave Corp., 4726 Eisenhower Blvd, Dept E5, Tampa, FL 33614 

...... ,....................... ................ 813-864-1411 
t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 
t UTE Microwave, 3500 Sunset Ave., Asbury Park, NJ 07712 

408-732-0880 
201-922-1009 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A-27. 



Circulators, Ferrlte~~450 . (Cont'd) 
Varian Associates, II'lC.; Miorowave Tube Div.; 611 Hansen Way, Palo A;W; CA 94303 

................•.....• , ....................•.. '.' ........•.•...•.. : . . .. 415-493-4000 

CIJmps & Clips, C.ble-AlsoSee Wire & Cable Tles-2800 
. - See Vol. C" ., I 

- " , -

Clamps & Clips, Component~2825 - Se. Vol. C 

Ciamps&Clips,Grou~.2825 - See \lo/.D 
Clamps, Synchro & Servo-2s00 ,.;.. See Vol. C 

"Glamps (MIL),C8ble-2440 - See \10/. B 
Cleaners, Magnetic Medium-1600 " See Vol. C 
Cleaners,Ultrasoni~100 - See Vol. D " 
Cleaners & Degreasers, Machine":' See Machines, 

Cleaning & Degreasing (VoL D) . 

Cleaners & Solvents-1600 - See Vol. C 

Clean Room Equipment & Supplies-2550 -Se~ Vol. D 

Clips.,AJligator~2100 - See Vol. C 

Clips' & HoJders, Fu~-Also See Panels, Fuse-4300 -
See Vol. B . 

. . 
Clips, Battery-2100 - See Vol. C 

Clips,Board, Harness-1700 -:- See Vol. C 

Clips, Breadboard-42QO - See Vol.IC 
Clip~, Fahnestock-2100 - See Vol. C· 

Clips; LED - See Retainers, Transistor &. Diode 

Clips,Logic Test-2900 - See Vol. D . 
Clips, Test-2100 - See Vol.C 
Clips, Transistor & Diode - See Retainers, Transistor & 

Diode (Vol. C) 

Clips (MIL), El8ctric8l-2440 ... See Vol., B 
Clocks, TimeKeeping" Also See·Osciliators, Clock-2200 

- See Vol. D . 

. Clotks & Controllers,' Thermal-2200 - See Vo'~ D 
Clutches, Friction-3500 - See Vol. B 

Clutches, Magnetic-3500 - See Vol.B 
Clutches, Positive-3500 - See Vol. B 
Coating Services - See Services, Coating (Vol. D) 

Coatings,·Antistatic-1600 - See Vol. C 

Coatings, Compounds, LUbricants, etc., Heat 
Conductive-1600- See Vol. C . 

Coatings, Conductive, Electric-1600 - See Vol, C 

Coatings, CorrosionResistant-1600- SieVol.C 
Coatings, Electromagnetic Wave AbSorbing-1600 -See 

Vol. C • . 

Coatings; Fungicidal-1600 - See Vol. C 

Coatings, High Temperatu,., Ceramic, fllasma Spray -
See Services, Coating (Vol. D) , 

Coatings; Irisulatirig-3100 - See Vol.,C 

Coating!" Moisture Repellant &Waterproofing-1600 -
See Vol. C ( 

Coatings, protective-1'600:- S .. Vol. C 

Code Actuated Switches - See Switches, Data (VoL D) 

Code & Tab Markers -:' See Wire Markers (All Types) 
(Vol. C) . 

COded Discs, Optical - See Encoders, Shaft Angle, Optical 
(VoI.S) . . 

Coders, AF-1300 - See. Vo/~ D 
.' .J 

Coders, Telephone, Dial-1900-:- See VOl. D 

Coders, Transponder-3400 ...... See .Vol. D 

Coil Assemblies & Forms-Also See Bobbins, Winding, 
Coli & Transformer-1800 \. ." 

caddell-Bums MIg.,4O E. 2nd St., Mineola, lilY 11S01, 516-746-2310 •••• A.1218 
§f ElecIromech, Inc., 528 Elm Street, Keel'l!y,:NJ 07032, 2Q1-9!lN)9SO ., •• ,. A.2134 

EndlcottCIIII, 22 E. Charlotte St., Blnghamtlln, NY 13905, 607-797-1263 •••••. 

, " . . A·1239 
§t GQwanda Elctms., 1 Industrial PI., GC!Wanda,NY 14070, 716,632-2234 •• A.124O 

. §t Kry~"el Co'lL~. 126 Pennsylvania Aye., PaterScln, NJ 07503, 201-345-8900 ....... , ....... , .. , ....................... , ......... , .............. + A.1304 
Mulll PrOds. Inti., 218Uttle FailS fld., P.o. Box 238, 'Cedar Grove, NJ 07009, .' 

201-239-8183 ' ..... , ••• ",' ....... ,; ,,' •• : ...... , ......... , • .. • • • .. . •• A.2202 
Renell E~, 60 JefrimBIvd., E.;~ PI!fk, NY·11m; 516-586-5566 .. c.,. 

. .. .'. , A·1276 
§t Able Power and Engineming II'lC.; 335. S. New Ave., #Ho Monterey Park, CA !11754 

· ............................. : ........ , ....... , ............. , .. . .. .... 714-891-3568 
Anro.Elcirn Inds., 300 Wildcat Ad., DoVinsview, O!!J, CANADA ... : ....... , 416-661-2600 

t AP.W. eo.. Inc, 72 W. Main, Rockaway,NJ.07866 .: ........ : .... ':: ... ;.. 2OH,27·0643 
Arstan Products Inti. Ltd., 99 Jerichc Tpke., JeriChc. NY 11753 ••......... ' 518-333-8100 

t Automatic Coil Corp, Sub. Designalronics, Inc, 455 E. 10th Ave., Hialeah, FL 33010 
. . ...................... ~ ............................. : ... .. . . . ... . . .... 3O&:663-5:l11, 

§ Bell ·Inds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho Dcminguez. CA 
90224 ...................... " .......... ;:': ................... : ......... 21~537-5200 

Caddell Coil CorP, 35M Main St. PooHney, VT 05764 ................... 802-287-4055 . 
C8pc0, Box 1028. Grand Junction, CO 81.S02 ............................. 30~243-8751 
Cer!:linat Control Co, 110 KensingtOn.Ad, Kensington, c:r 06037 . . . . . .. 20~828-6379 
CELCO, 70·ConsIantine Or, Mahwah, NJ07430 .................. : .... , 20.1-327-1123 
Cord Ei9cb'onics, II'lC.; 1nCentiague Rock Rd., Westbury, NY 11590 ... 518-93&:3640 
Cortee, Inc., 15811 Chemical La. HuntingtOn Bell., CA 92649 ............ 714-897-2529 
Cosmo Plastics Co., 3239 W. 14th St. Cleveland, OH 44109 ............ 218-861-5594 
Colo Corporatioo,55 DuPont Drive, Providence, RI 02907 .............. 401-943-2686 

tCrarner Coil & Transformer Co., Inc., 1121 15th Ave, Grafton, WI 53024 
..................................................... : ................. 414-377-7040 

§ Dale Electronics, Inc, Yankton Div, E- Hwy. SO, Box 180; Yankton, SO 57078 
• ........... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60&:66&:9301 

to & L Sales Co. Inc., 296 Preakness Ave., Paterson, NJ 07502 .... 2OH,84-8223/8224 
· Delta Electronic 100 USA, DeHa EIctrn 100 Co. Lid.. 3401 Investment Blvd .• Ste. .5. 

Hayward, CA 94545 ............ , ...................... : 415--785-5231 ;41 &:78&:5235 
t Diamond Magnetics, P.O: Box 4736, San Luis Obispo, QA 93403.' •.... , .. 805-544-4019 + Dia-Nelles, Inc, 18823 Napa St. Northridge, CA 91324 ............... :',: 818-866-2616 
§ Dcn1;eyer Inds., 3418 N. Milwaukee, Chicago, IL eo641 ...•......•...... : 312-263-4000 

Dcuglas Randall, 6 Pawcatllcj< Ave., Pawcatuck, ct 06379 .....•. .' • . . .. 20~599-2075. 
Electr<? AssembIi9s, 425 Hu~hl Rd Bldg.' 17, Northbrook, OIL 60062 .-:.... 312-498-6520 
Electro Oesign ~ 100 W. 3511;1 St, St!". s, Nstional City, CA 92950 .... 619-42!)-2351 

§t Electronic Coil Corp, Farmington lildusirnll Park, Farmington, CT 06032 
.: ............................................................. , ........... 203-677-6731 

EWC, Inc., 725 Federal Ave., KenilworJh, NJ 07033 ..•.... 20.1-245-3200;800-526-4048 
Gr8fldTral)Sfonners, Box 188, Grand Haven, MI49417 •..•....... c' ••••• 6.1.8-&12-5430 
Gries/Dynacast. Div. Coats & Clark II'lC.; 162 Beechwood Ave., New Rochelle, NY 10801 
, ....... , ..... , .................... i ..... ~ ............. , ... : •. ::: ... : .... 91~33:6600 
Hilih Voltage Engrg. Corp., s. ¥lord St, Bu~ington, MA 01603 ......... 617-272-1313 

§Induclive Prods., Inc., 11733 Markon Dr., Garden Grove, CA 92641 ...... 714-891-2572 
'Industrial Midwec capacitors, 4902 Tollview Dr. Rolling Meadows. IL 60008 ' 

· ...... : .... : ... : .. " ........ : ......... :: ........... : ................. : .. 312-577-0120 
l_ionaI High Voltage Elctms., II'lC.; 98 Mill Plain ~: Danbury, CT 06811 

· .. .. . .. .. . . .. .. .. . . .. . . .. .. .. . .. . . .. . . . . . .. • . . .. . .. . . .. . • . ... . .. . .. . .• 203-792-7820 
/. ITTThermotech, Div. IT 8. T, 1203 S. 5th Sl, HopkillS, MN 55343 .... :.. 612-93~9400 
§t Jaidinger Mf9, 1921 W. Hubbard St, Chi!'8QO. 11:.60622 ............ : .. :. 312-421-1090 

· Lectrohm Div. of C8pc0. Inc., Box 1028, Grand Junction, CO .81502 : ...... 303-243-8460 
.tMagnetek, 7315 Red. Deer Dr, Bouldei. CO 60301-4696 ...... : .......... 303-442-6700 
tM8QnelIcc II'lC.; 182 Morris Ave.. H<>ltsvill8. NY 11742 ................... 516-654-1166 

MaQnetic Systems, 1 021Pect9f1 cl, Milpitas, CA 95035 ..•....•.•...•.•. 408-263-6680 
'MCI Tr8nsiormer Gorporatiiln, 411 Manhattan Av,," Babylon, NY 11704 . 

:., .......................... : ......................................... 516-587-~10 
Mlerometals, 1190 N. Hawk,'Anaheirn, CA 92807 ....................... 714-630-7420 

t Microtran Co. II'lC.; 145 E. Mineola Ave. VaileyStrearn, NY 11560 ...... :51.6-561-6050 
Millen Components. Electronle 1nstJ:, & Specially Corp., 42 ~ieasant St. Stoneham, MA 

02180 ..................... :.: ........... : ..... :.:; .............. : ... ,. 6H-436-6951 
t MiH(lIT Rqss eo.. 511 SeccndSt Pike, $outhampton, PA1,8966 .......... 215'355-0200 

. t Ogallala l:1cIrns., Div. Arnold I:ngrg. Co, Box 59, Ogallala, NE 6915:3 •... 306-21l4-4093 
tPCAEIctms., 16799 Schcenborn St, Sepulveda, CA 91343 ." .......... 816-892-0761 

Pennaluster, Inc., 1844 N.Xeystone St..Burbank,. CA 91504, ............ ' 21 ~84!K543 
Piessey Ceramic Div, 8th &' Harrison Sts., FI'9f1Chtown. NJ)08li25 .. :.:.. 201-998-2121 
Pr8l11 Magnetics, 3521 N. Chapel Hill Ad., McH8I)ry, II- 60050 ,.......... 815-385'-2700 

§t PTS Electronics Inc., Box 272,BIoomingtol'l, IN 47401 .............•.. -.. 812-824-9331 
tRoanWel~.I80 Varlck Sl, New York, NY 10014 ......... c ............. , ... 212-gag.;1090 
§Shokai Far East, Ltd, 280. NOrth CentralAve,Harlsdale,NY 10530 •.... 91.4-681-0700 
· StallBlpne.. 7 Woodland St, ProVidilnce, RI 02906 ..... , ........ :....... 401::351-8282 
tStevens PrC!ducts, II'lC.; 128.N. Park St. E. Orange, NJ 07019 . , ...... "." 201-672-2140 

Steward, D. M. ~ eo.. p.o. Boil,S10, Chattanooga, TN 37401 . : ........ 61&:66]'4100 
tTeleciro Sys., 98-18 43rd Ave..CoroI)a, NY 11388 .............. ;., ...... 212-651-8900 

Thordarson Meissrier, Components Corp. of Amer, Electfonle Center, Mt Qi(me!o IL 
62663' ..................... : ............... : .......................... 618'262-5121 . 

TokC! AmerIca,ll'lC.; 1250 Feehanville Or, Mt Prospect" 1L80056, ..... : .. 312'-297-0070 
tTorotel Prods.II'lC.; 13402 S. 71- Hwy .• Gr~ew, MO 64030 .: ..... "".' 816:-761."6314 
§ Vector EIecIronIe Co., II'lC.; 12460 GIads10ne Ave:, Dept.EP, Box 4336, SyImar,CA 91342 

• ................ : ............. : .... : : ...................... : : ....... '.' . 8111;36&:9661 
§ Waldom EIcIrns., 4301 W. 69Ih St..Dept. EEM, Chicago. IL 60629 , .. : .... 31 ~58&.1212 
t Wayne Transformer eo.. Inc., 99 Hazel St, Paterson, NJ p7503 .•..•..... 201-27&-7.674 

Won Tronics. Apollo Magnatics Corp., 272O.W: Bevefly Blvd, j..oSAngeIes, CA 90057 
.................... , .............. ~,> ....... : .......................... ,,21~381-2500 

§t Wor1<man EIcIrn. Prods.; Box 3828, Sarasota. FL 33578 .... : •• , .... '. .. •. B1 ~371-4242 
§t Zambre Co, II'lC.; 2134 Old Middlefield Way; MC!lJIltain View, CA 94043. •. 41 s.:s68-9176 



PRODUCT INDEX & DIRECTORY 

Coil/Lens Aligners, Micropositioner-1800 
t CELCO, 70 Conl'lantine Dr., Mahwah, NJ 07430 
t Syntronic Instruments. Inc., 100 Industrial Rd, Addison, IL 60101 

201-327-1123 
312-543-6444 

Coil Standards - See Standards, Inductance (Vol. D) 

Coil-Winding Equipment - See Machines, Coil Winding 
(Vol. D) 

Coils, AF-1800 
t Aulomatic Coil Corp., Sub. Designalronics, Inc., 455 E. 10th Ave., Hialeah, FL 

33010,305-883-5311 •......•........•..•.•.•.•.••.•.•..•.•••..•.• A.1207 
Caddell-Bums MIg., 40 E. 2nd St., Mineola, NY 11501, 516-746-2310 .••• A.1218 

§ Dale Electronics, Inc., Yankton Dlv., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ........................................ .... . . . . . . . .• A.1236 

§t Microtran Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580, 516-561-6050 
. .•. .•.. ••.•... .. .•.•.•. ..•. ..•.•..•.. .. ...•.•. ...•. ........ A.1241,2195 

North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 
A·1243 

Pan-MagnetiCS Inti., Inc., 455-A Carson Plaza Dr., Carson, CA 90746, 
213-532-1790 .................................................... A.I265 

t Pico Elclrns., 453 North MacQuesten Pkwy., MI. Vernon, NY 10552, 
914-699-5514;800-431-1064 ..•••....•............... A.1267,2235,2237,2239 

t Polyphase Inslr., 175 Commerce Dr., Ft. Washington, PA 19034, 215-643-6950 
• • • . • . . . . • . • . . • . . • • . • . . . • . • • • • • . • • . . . • • • . • . . . . . . •. A.2257,2260,2263,2264 

Renco Elctrns., 60 Jefryn Blvd., E., Deer Park, NY 11729, 516-586-5566 ....•. 
A.1274 

§ Shokai Far East, Ltd., 280 North Cenlral Ave., Hartsdale, NY 10530, 914-1!81-O700 
.................................................................. 0·1039 

§ TDK Corporation of America, 4711 Golf Rd., Sk.okie, IL 60076, 312-679-8200 
.... ~ •..•....••••...••..•••...•...••••....•...••.•.••.....•.•..•• A.1278 

t Torolel Prods. Inc., 13402 S. 71 Hwy., Grandvil!w, MO 64030, 816-761-6314 , 
................................................................. A·1287 

American Magnetics, P.O. Box 8, Carterville, IL 62918 .. 618-985-4838 
Anro Elctrn. Inds., 300 Wildcat Rd., Downsview, ON, CANADA........ 416-661-2600 
Apollo Magnetics Corp., 2720 W. Beverly- Blvd., Los Angeles, CA 90057 

213-381-2500 
Arstan Products Inti. Ltd., 99 Jericho Tpke., Jericho. NY 11753 ..... . .. 516-333-81 00 
Berkshir~ Transformer Cory>., Route 341, P.O. Box 129, Ken~ CT 06757 

203-927-3541 
t Bourns MagnetiC Div., Technical Products Group, Box 1398, Romoland, CA 92380 

........................................................ 714-657-5195 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 915-592-9985 

Coast Coil Co, 5333 W. Washinglon Blvd., Los Angeles, CA 90016 ..... 213-936-6188' 
tCoi~Q Corp., 340 Bronxville Rd, Bronxville, NY 10708 .... ,..... 914-337-4775 

Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 516-935-3640 
De Coursey Engrg. Lab., 11828 W. Jefferson, Culver City, CA 90230 .. 213-EX7-9668 
Dena Electronic Ind USA, Dena Elctrn. Ind. Co. Ltd., 3401 Investment Blvd., Ste. 5, 

Hayward, CA 94545 ................................... 415-785-5231;415-785-5235 
tDietz Design, Inc., 100 Electronics Pkwy., BeHon, MO 64012 816-331-4911 

Electro Assemblies, 425 Huehl Rd. Bldg. 17, Northbrook, IL 60062 ...... 312-498-6520 
Electrocom Inds., 1105 N.lronwood Dr., S. Bend, IN 46615 ...•. 219-232-2743 
Electro Design Sys., 100 W. 35th St, Ste. S, National City, CA 92050 619-420-2351 

t Electronic Transformer Corp., p.o. Box 188, Totowa, NJ 07511 201-942-2222 
t ESC Elctrns. Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650 ....... 201-947-0400 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033 ...... 201-245-3200;800-526-4048 
Freed Transformer, 1718 Weir/ield St., Ridgewood, NY 11385 212-386-1300 

tHisonic, Inc., 249 N. Troost P.O. Box 1130, Olathe, KS 66061-1130 ..... 913-782-0012 
§t JB Elctrn. Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 312-342-0080 

KGS Electronics, Inc., GAR Entprs., 2029 N. Lincoln Ave., Pasadena, CA 91103 
................ 818-798-0786 

Mag-Con, 1626 Terrace Dr., St Paul, MN 55113 612-633-8820 
t Magnetek, 7315 Red Deer Dr., Boulder, CO 80301-4696 303-442-6700 
tMagnetico Inc., 182 Morris·Ave., Holtsville, NY 11742. 516-654-1166 
§ Millen Components, Electronic Instr. & Specialty Corp., 42 Pleasant St., Stoneham, MA 

02180 ............ ' 617-438-6951 
Neshaminy Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925 ..................................... ..: .. 215-794-7411 
tNorthlake Engrg., 999 Anita Ave., Antiot:h, IL 60002 ................. 312-395-5710 
t NWL Transformers, Rising Sun "Ad, P.O. Box 358, Bordentown. NJ; 08505 

............. 609-298-7300 
Oeco Corp., 712 S.E Hawthorne Blvd., Portland, OR 97214 503-238-2440 
-OPT Inds. l(lc., 300 Red School La, Phillipsburg, NJ 08865 201-454-2600 

tOram Electronics, 12 Cranston Rd., Pittsford, NY 14534 716-381-4673 
t PCA Elctrns., 16799 Schoenborn St. Sepulveda, CA 91343 818-892-0761 
tPTC Transformers, P.O. Box 397,'Rising Sun Road, Bordentown, NJ 08505 

.. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-298-8200 
t Rayco Elctrn. Mfg., 1625 12th St, Santa Monica CA 90404 213-45C>-0777 

(" §t RCD Components, fnc., 330 Bedford St, Manchesler, NH 03101 603-669-0054 
tRoanwell, 180 Varick St. New York, NY 10014 ........... 212-989'1090 

Signal Transformer, 500 Bayiliew Ave., Inwood, NY 11696 ...... 516-239-4510 
Soshin Elec. Co., 1-18-18 Nakamagome, Ota-Ku, Tokyo, JAPAN (03) 775-2111 
Stanford Applied Engrg. Inc, 3520 De La Cruz Blvd, Santa Clara CA 95050 

40C>-986-0700 
tSterling Transformer Corp., 510 Driggs Ave., Brooklyn. NY 11211 ....... 718-782-4200 

Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt. Carmel, IL 
62863 618-262-5121 

tTorwico Elctrns.lnc., 410 abe/lin. Ave. Scuth, Lakewood, NJ OB701 201-364-1800 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 516-654-1880 

§t Transformer & Coil Products, TRW Electronic AssembJies Division, 150 Varick St, New 
York, NY 10013 212-255-3500 

Won Tronics, Apollo Magnetics Corp., 2720 W. Beverly Blvd., Los Angeles, CA 90057 
! 213-381-2500 

Xy.log Corp., 150 Tillman St., Westwood, NJ 07675 201-664-7997 

'Coils, Degaussing-1800 

Coils, Antenna (Incl. Loading Type)-1800 
Caddell-Burns Mfg., 40 E, 2nd St, Mineola, NY 11501, 516-746-2310 ..•. A.1218 
Multi Prods. InIL, 218 Lillie Falls Rd., P.O. Box 238, Cei:tar Grove, NJ 07009, 

201-239-8183 •.... " ...•..•.•• , •.•.•.• , .••.•. , ••.•..•........•... A.2202 
Anro Elctm.lnds., 300 Wildcat Rd, Downsview, ON,CANADA .. .' ........ 416-861-2600 
Arstan Products Inti. Ltd., 99 Jericho Tpke, Jericho, NY 11753 .......... 516-333-8100 
Atlantic Magnetics, Inc., 1441 SW. 30th Ave., Pompano Beach, Fl33061 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
t Automatic Coil Corp., Sub. Designatronics, Inc., 455 E 10th Ave., Hialeah, FL 33010 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-883-5311 
t Caddell Coil Corp., 35M Main St, Pounney, VT 05764 . . . . . . . . . . . . . . . . . 802-287-4055' 
t Cramer Coil. & Transformer Co., Inc., 1121 15th Ave., Grafton, WI 53024 

...... ,......................................... 414-377-7040 
§ Dale Electronics, Inc., Yankton Div., E Hwy. 50, Box 180, Yankton, SO 57078 

.............................. ....................................... 605-665-9301 
Electro Assemblies, 425 Huehl Rd. Bldg. 17, Northbrook, IL 60062 ... 312-498-6520 
Electro Design Sys., 100 W. 35th St, Ste. S, National City, CA 92050 .... 619-42C>-2351 

§ GC Elctrns., 400 S. Wyman St., Rockford, IL 61101 .................. 815-968-9661 
§ Mitsumi"Elec. Co., Ltd., 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN .... 489-5333 

Renco Elctrns., 60 Jefryn Blvd., E., Deer Park, NY 11729 516-586-5566 
§ Shokai Far East, Ltd., 280 North Central Ave., Hartadale, NY 10530 ... 914-681-0700 

Scshin Elec. Co., 1-18-18 Nakamagome, Ota-Ku, Tokyp, JAPAN .... (03) 775-2111' 
South American Dev. Corp., Ate. 9, G.R.D. Box 413, Hyde Park, NY 12538 

Sparkomatic, Rte. 6 & 209, Milford, PA 18337 ........................... . 
914-229-8866 
717-296-6444 
312-297-0070 
516-654-1880 
813-371-4242 

Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect, IL 60056 
t Trans American Transformer, 142 Peconic Ave, Medford, NY 11763 

§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33578 

Coils, pi Winding-1800 
MuHi Prods. Inll., 218 Lillie Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009, 

201-239-8183 •.•. , .......•.•.•...•.•.•...•.•.•..........•...•.• ,' A.2202 
Automatic Coil Corp., SUb. Designatronics, Inc., 455 E 10th Ave, Hialeah, FL 33010 

. 305-883-5311 
Renco Elctrns., 60 Jefryn Blvd., E, Deer Park, NY.11729 516-586-5566 

COils, Broadcast-1800 
§ Belllnds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224,213-537-5200 ................... A.1213,1216,1217 
Caddell-Burns MIg., 40 E. 2nd SI., Mineola, NY 11501,516-746.2310 .... A.1218 
Anro Elctrn. Inds., 300 Wildcat Rd, Downsview, ON, CANADA... 416'661-2600 

t Automatic Coil Corp., Sub. Designatronics, Inc., 455 E 10th Ave., Hialeah, FL 33010 
305-883-5311 

t Caddell Coil Corp., 35M Main St, Poultney, VT 05764 ................... 802'287-4055 
Coi~Q Corp., 340 Bronxville Rd., Bronxville,NY 10708 ....... 914-337-4775 

§ Dale Electronics, Inc., Yankton Div., E Hwy. 50, Box 180, Yankton, SO 57078 
. . . . .. 605-665-9301 

§ Inductive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-891-2572 
Millen Components, Electronic Inslr. & Speciany Corp, 42 Pleasant St, Stoneham, MA 

02180· ..... ...... ........ 617-438-6951 
§ Mitsumi Elec. Co., Ltd., 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN .... 489-5333 

Permaluster, Inc., 1844 N. keystone St., Burbank, C}..91504 ............. 21.3-649-4543 
t Pico Elctrns., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552 .. 914-699-5514; 

800-431-1064' 
516-586-5566 
31 ~-297-0070 
516-654-1880 

Renco Elctrns., 60" Jefryn Blvd, E, Deer Park, NY 11729 
Toko America, Inc., 1250 Feehanville Dr., Mt Prospect, IL 60056 .. 

t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .. 

COils, Chip-1800 _ 
§t Delellan Div" American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 .•. ,................................................ A.1238 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ...... A.1273 
§ Stellner Elctrns., 6135 Airways Blvd., Chattanooga, TN 37421, 615-892~291 

.: .•.•.•.•..•.•....•...•.•....•......•..• , ........................ A-1175 
Anro Elctrn.lnds., 300 Wildcat Rd, Downsview, ON, CANADA 416-661-2600 
Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302 201-432:0463 
Coilcraft, 1102 Silver Lake Rd, Cary, IL 60013 ...... 312-639-64?0 

§ Dale Electronics, Inc., Yankton Div., E Hwy. 50, Box 180, Yankton, SO 57078 , 
605-665-9301 

§t Inductive ·Prods., Inc., 11733 Markon Dr., Garden Grove, CA 92641 ..... 714-891-2572 
Jeffers Elctrns., Grand Plaza, 945'Grand Ave., Nogales, AZ 85621 ..... 602-287-5851 

§Murata Mfg. Co., ltd., 26-1C>-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan: JAPAN 
............... 075-951-9111 

t Pico Elctrns., 453. North MacQuesten Pkwy., Mt Vernon, NY 10552 

SFE Technologies, 1501 1 si St, San Fernando, CA 91340 
Standex Elctrns., 4538 Camberwell Rd., Cincinnati, OH 45209 

t. Thinco Div., Hull Corp., Davisville Rd, Hatboro, PA 19040 
Toko America, Inc., 1250 Feehanville Dr., Mt Prospect, IL 60056 

. t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 
§t Vanguard Elctrns. Co., 1480 W. 178th St., Gardena, CA 90248' .. 

Coils, Degaussing-1800 

... 914-699-5514; 
800-431·1064 
213-365-9411 
513-871-3777 
215-672-7800 
312-297-0070 
516-654~ 1880 
213-323-410q 

tPenn-Tran Corp., Box 1321, Rte.144N, Wingate, PA 16880, 814-355-1521 
................................................................. A·1266 

Anro Elctrn. Inds., 300 Wildcat Rd., Downsview, ON, CANADA 416-661-2600 
tElectronic Transformer Corp., P.O. Box 188, Totowa NJ 07511 ......... 201-942-2222 

Elmo Engrg., 10.66 E Meadow Circle, Palo Alto, CA 94303 415-494-7303 
t EMS DevelOpment Corp., 200 Allen Blvd., Farmingdale, NY 11735 5'16-694-2886 
§GC Elctrns., 400 S. Wyman St, Rockford, IL 61101 815-968-9661 

LDJ Incorporated, 2200 Stephenson Hwy., P.O. Box 219, Troy, MI48099-0219 
....... , . . . . . . . . . . . . . . . . . ... 313-528-2202 

Mag-Con. 1626'Terrace Dr., St Paul, M~ 55113 ... ..,.... 612-633-8820 
MagnetiC Instrumentation, 8350 E: 48TH ST., IndianapoliS, IN·46226 317,545-2102 

§Microtran Co. Inc., 145 E Mineola Ave., '(alley Stream, NY 11580 516-561-6050 
Reneo Elctrns., 60 Jefryn Blvd:, E., Deer Park, NY 11729 516-586'5566 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs Ae29 



Coils, Degaussing",1800 (Cont'd) 
Thordarson Meissner, Components Corp. of Amer., I;lectronic Center, Mt. Carmel, IL 

62863 ......•............•... : •..................•.........•.. :: ... : ... 618-262-5121 
tTrans American Transfonner, 142 Peconic Ave., Medlord,NY 11763 ,'" 518-654-1880 

Walker Scientific, Rockdale St, Worcester, MA 01606 .•......... .' ...•..• , 617-852-3674 

(:Oils., Field-1800 
Advanced Kinetics, 1231 Vic1PriaSl, Costa Mesa. ciA. 92627 ......•.... 71<Hl46-7165 
AIbai,Inc., 19013 36th Ave. W"Lynnwood, WA 98036 ................. .'. '206-771-<1006 
Anro Elclrn Inds., 300 Wildcat Ad., Downsview, ON,.CANADA .: .. : ..... ; 418-661-2600 

t A.P.W. Co., Inc., 72 W. Main, ROckaway, NJ 07866 ....................... 2OH127-Q643 
t Electronig TrilnsfOrmer Corp., P.O. Box 188, Totowa, NJ 07511 .. , ...... 201.,942-2222 

LPJ Incorporated, 2200 Stephenson Hwy, P.O. Box 21'9, Troy. MI48099-0219' 
..... .' ..................•..........•.......... , ...... : ................• 313'-528-2202 

§ Magnos; Old School House Rd., Harvard, MA 01451 ..... . t .•......... .... 617-458-8680 
.Ogallala Elctms., Div. Arnold Engrg. Co., Box 59, OgaIlaIa,NE 69153 .... 308-284-'4093 

t Trans American' Transformer. 142 Peconic Ave., Medford, NY 11763 .... 518-654-1880 
§Waldom EICtins., 4301 W.69th St. Dept EEM, Chicago,lL 60629 ....... 312-585:-1212 

Walker Scientific, Rockdale Sl, Worcester, MA 01606 .. .' ................ 617-852-3674 

COils, Focusing~1800 .' . 
t Penn-Tran Corp., Box 1321. Rte. 144N, Wingate, PA 16Il\10, 814-355-1521 

.................................................................... A·1266 
t THORN EMI Genco," Inc.;-23 Madison Ret, Fairfield; NJ 070011, 201-575-5586 

••• , ..•••••••••••••••••••••••••.•.••••••••••••••••••••.•••••••••••• A·2342 
Anro Elctm. Inds., 300 Wildcat Ad., Downsview, ON, CANADA ......••... 418-661-2600 

tCELCO. 70 Coilstantine Or., Mahwah, NJ 07430 ...... : ................. 201-327-1123 
tElectronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Elma Engrg.. 1066E. MeadowCircle, Palo AIIP, CA 94303 .............. 415-494-7303 
Leonard Elecc Proc;ls., 851nciustrial Dr, BrownSVille, TX 78521 ........... 512-548-1625 

tOgailala EIctms., Div. Arnold Engrg. C<l, Box 59.~Ogallala, NE 69153 .... 308-284-4093 
Renco Elctms., 60 Jefryn 131vd., E., Deer Park, NY 11729 ................. 518-566-5566 

§ Shokai Far East, L1c1. 2110 North Central Ave., Hartsdale, NY 10530 •.... 914-661-0700 
t Syntronic Instruments, Inc., 100 Industrial Rd., AddIson,lL 60101 ........ 312-543-6444 

Thordarson Meissner, Components Corp. of Arner, Electronic Center, Mt. Carme~ IL 
62863 .......... :.: ..................... ~ ...• , ......... : .............. 6.18-262-5121 

t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 ..... 518-654-1 eao 
§tWorkmen EJctm. Prods., Box 3828, Sarasota, FL 33578 ..... 1 ........... 813-371-4242 

COils, Foil Wound-1800 
t Technltrol, 1952 E. AIJegheny, Philadelphia. PA 19134, 215-426-9105 •••• 801010 

§t Abl\l Power. and Engineering Inc, 335 S. New Ave., # H. Monterey Park, CA 91754 
................. , .................................. , .... " ............ 714-691-3568 

American Magnetics, P.O. Box 8, Carterville, IL 62918 .................... 618-985-4838 
Anto EJctm. Inds., 300 Wildcat Rd., Downsview, ON, CANADA .•...•.... , 416-661 "2600 
Atlas Engrg.·Corp., 10 Cheney St., Dorchester. MA 02121 ............... 617-445-7100 

t CSI Capacitors. CSI Technlgs., 810 Rancheros Dr., San Marcos. CA g2069 
................. : ..................................................... 618-747-4000 

§Dale Electronics, Inc., Yankton Div, E. Hwy. SO, Box 180, Yankton. SO 57078 
........................ .' ................... : ... .. . .. ........ . . ... .. ... 605-665-9301 

Electrocube,.1710 So. Del Mar Ave., San Gabriel, CA 91n6 ... , ........ 818-573-3300 
§.Electrornech, InC., 528 Elm Street, Kearny, NJ 07032 . . .. . .. .. .. . .. . .. .•.. 201'997-0950 

Electro-Pacific, 5782 Thornwood Or., Goleta, CA 930n" •. : .......•.•... 805-964-0751 
Eima Engrg.. 1066 E. Meadow CIrcle, Palo Alto. CA 94303 .....•....•... 415-494-7303. 
EWC, Inc., 725 Federal Ave., KenilWorth. NJ 07033 .. ....•• 201-245-32OO;800-526c4048 

§ Inductive Prods., Inc., 11733 Markon Or., Garden Grove,.CA 92641 ...... 714-691-2572 
. § ITT General Controls Div., IntI. Telephone & Telegraph Corp., 801 Allen Ave., Glendale, 

CA91201 .......•..•.•.•..... : ...............•.•......... : .......•... 213'-842-6131 
lencoEIcIms., Inc., 1330 Belden St., McHenry,lL 60050 .•..•........... 815-344-2900 
Mag-C9n, 1626 Terrace Or., St Paul, MN 55113 ..... , ................... 612-633-8620 

tMagnetek, 7315 Red Deer Or, Boulder, CO 80301'4696 ................ 303'-442-6700 
tMagnetico Inc., 182, M<lf\is Ave., Holtsville, NY 11742 ................... 518-654-1166 

Nesharniny TransfOrmer. -Neshemlny Electronics Corp., edison-Furlong Road, Furlong, 
PA 18925 ........................ .. .. 215-0794-7411 

t NWL Transformers, FUsing Sun Rd, P.O. Box 358, Bordentown, NJ 08505 
... ,.................................................................... 609-296-7300 

Oego Corp., 712 s.E. Hawthorne Blvd., Portland, OR 97214 • , ............ , !103-238-2440 
tOgallala EIctms., Dill. Arnold Engrg. Co., Box 59. OgaIIaia,.NE 69153 .... ;lQB-264-4093 

OPT Inds. Inc., 300 Red School La, Phillipsburg, NJ oaa65 ......•...... 201-454-2600 
tOsborne Transfonner. 19636 Derby St, DetroiU,!lI48203 ............... 313-368-4136 
. Permaluster. Inc., 1844. N. Kevs!One St, Burbank, CA 91 ~ .•..•..... ,.. 213'-849-4543 

§ Pulse Engrg. Inc., A Varian Sub., P.D. Box 12235, San Diego; CA 92112 
....................................................................... 619-268-2400 

~tanford Applied Engrg. Inc., 3520 De La CruZ Blvd., Sarita Clara. CA 95050 
.................................................... c. ... . .. .... .. .. .... 40Q.988-0700 

tSterUng Transformer Corp., 510 Driggs Ave, BroOklyn, NY 11211 ....... 718-782-4200 
§ Tapecon, Inc.; 10. latta Ad., Rochester. NY 14612 ..•...... ; ••..•........ 718-621-11400 

Texas Transformer Corp., P.O. Box 220, Plano. TX 75074 .,'" .: ........ 214-424-1581 
tTorotei F'rods.lnc., 13402 S. 71 Hwy, Grandview. Me 64030 ......•.... 818-761-6314 
tTorwico EICtins. Inc., 410 Oberlin Ave. South. LakewoocJ, NJ 08701 ~ .... 201-364-1800 
tTransAmel1can Transformer, 142 Peconic Ave., Medford, NY 11763 ..•• 518-654-1880 
tTransforrner & Coil Products, TRW Electronic Assemblies Division, ISO Varick St. New 

YOI1<, NY 10013 ............................... , ... : ...... : .. .-.. . .. .... 212-255:-3500 
§WaIdom EJctms, 4301 W. 69th St. Dept. EEM. Chicago, IL 60629 ....... 312-585-1212 

Walker Scientllic, Rockdale St,WorceaIer, MA 01606 ................... 617-852"3674 
tWayne Transformer Co., Inc., 99 Hazel St. Paterson,NJ 07503 ......... 201-278-7674 

COils, High Q, Low Frequency-1800 
llelllncl&, J. W. MJIIe!: Dlv., 19070 Ray" Ave., P.O. SOx 5825, Rancho 

DomInguez, CA 90224,213-537-5200 .................... A.1214,1216,1217 
CaddalJ.Burna Mfg., 40 E. 2nd St., Mineola, NY 11601, 516-748-2310 •••• A.1218 

§ Dale EJectronIca, Inc., Yankton Div., E. Hwy. 60, Box 190, Yankton, SO 57078, 
605-685-9301 ••••••••••••••••••••••••••••••••••••••••• ".......... A.1238 

EWC, Inc., 725 Federal Ave., K4Inliworth, NJ 07033, 201-245-3200;800-526-4048 
••••••••••••••••••••• : •••••••••••••••••••••••• : •••••••••••••••••• A.2147 

Gowanda EJctm .. , 1 lnduatrJill PL, Gowanda, NY 14070, 71a:&32-2234 •• A.1240 

PRODUCT INDEX & DIRECTORY 
t Hlaonlc, Inc.. 249 N. Troost, P.O. Box 1130, Olathe, KS 68061-113O,913'-782.OQ12 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••. A·2157 
t _netJco Inc., 182 Morris Ave., Holtsville, NY 11742, 518-654-1166 "",' A021.67 

§t MJcrotran Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580, 516-561-8060 
............. ' ............................................. ,.: ....... A·1241 

MuJtl Prod .. Inti., 218 Uttle Falla Rd., P.O. Box 238, Cedar Grove, NJ 07009, 
201·238-8183 .............. : .................... ,~ ....... ; .......... A.2202 

North Hilla EJctrna., 1 Alexander PL, Glen Cove, NY 11542, 518-671-5700 
..................................................................... A.1243 

. Pan-Magnetics Inti., Inc., 455-A Carson Plaza Dr., Cerson, CA \10146, '. 
213-532-.1790 •••••••••••••••••••••••••••••••••••••••••• : •••••• :.. A.1265 

t PIcoEIclrn&, 453 North MacQueaten Pkwy., Mt. Vernon, NY 10552, . ' 
914-689-5514;800-431-1064 ................................ , ....... , ",.1267 

§t RCD pompOnents, Inc., 330 Bedford St., Manchester,. NH 03~01, 603-669-0054 
· ......... . i: ..................................... ;. . . . . . . . . . . . . .. A.1935 

t Tech~, 1952 E. AIJegheny, PhilaClelphia, PA 19134, 215-426-9105 •••• a.1010 
§t Able PoIver and Engineering Inc., 335 S. New Ave.. # H. Monterey Park, CA 91754 . 

· ........ :., : .................. :. . ... . . . .. . . . . . .. .. . . . . .. .. . . .. . .. .. . ... 714-691-3568 
AlE Magnetics, Div. of Vernitron, 701 Murfreesboro Ad., Nashville. TN ~7210 

.. .......... : ..................................... : ...................... 615-244-!lO24 
American Magnetics, P.O. Box 8, Carterville, IL 62918 ................ : ... 618-985-4838 
Anro Elctrn IneIs., 300 Wildcat Rei, Downsview, ON, CANADA ........... 416-661-2600 
Apollo Magnetics Corp., 2720 W. Beverly Blvd, Los Angeles, CA 90057 

.. : ....... ; .•.....•..•... : .•.........•............. : ................... 213'-381-2500 
Ar$n Products Inti. Ltd, 99 Jericho Tpke., Jericho, NY 11753 ....•..... 518-333'-8100 
Atlantic Magnetics, Inc.. 1441 S.W. 30th Ave., Pompano Beach, FL 33061 
• . ...................................... : ........... .' . . .. . . . .. .. . . . .. .... 305-979-7920 

t Automatic Coil Corp., Sub. Desigriatronics, Inc., 455 E. 10th Ave., Hialeah, FL 33010 
................... , .................................................... 305-883-5311 

t Bourns Magnetic DiY, Technical Products Group, Box 1398, Romoland, CA 92380 
....................................................................... 714-857-5195 

t Caddell Coil Corp., 35M Main SI., PouHney, VT 05764 ....•..•...•....... 802-287-4055 
CELCO.70 Constantine Or, Mahwah, NJ 07430 ........................ 201-327-1123 

t Chloride Power ElegtronicS, 10931 Pellicano Drive. EI Paso, TX 79935 .. 915-592-9985 
Coast Coil Co., 5333 W. Washington Blvd., Los Angeles, CA 90016 .. . .. 213-936-6188 

tCoiKl Corp., 340 Bronxville Rei, Bronxville, NY 10708 •.........•....... 914-337-4n5 
Cord Electronics, Inc, 1 n Cantiague.Rock Rei, Wes1bury, NY 11590 ... 516-935-3640 

t Cramer Coil & Transformer C<l, Inc., 1121 15th Ave., Grafton, WI 53024 
• .. . .. • .. .. . .. . . .. . . . . . .. .. . . .. .. .. .. .. .. . . . .. . .. .... . .. . .. .. .. . .. .. ... 414-377-7040 

Del EICtins. Corp., 250 E. Sandford Blvd, Mt. Vernon, NY 10550 ......•.. 914-699-2000 
Dena Electronic Ind. USA, Della EJctm. 100 C<l Ltd, 3401 Investment Blvd, Ste. 5, 

Hayward, CA94545 ........................ : ...... :... 415-785-5231 ;415-0785-5235 
tDieq: Design. Inc.. 100 Electronics PkWY., Belton, MO 64012 ............ 816-33,1-4911 
§DoIJneyer IneIs.,:3418 N. Milwaukee, ChicagO, IL 60641 ................. 312-263-4000 

Electrocdm 1nds..ll05 N. Ironwood Or, S. Bend, IN 46615 .............. 218-232-2743 
Electro Design Sys., 100 W. 35th St, Ste. S. National City, CA92050 .... 619-420-2351 

§ EIectromech, Inc.. 528 Elm Street. Kearny, NJ 07032 ...............•...• 201-997-{)950 
t EIectroiIic Transfo",* Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Electro-Pacific, 5782 ThornWood Dt, <>0Jeta, CA 93017 .............•... 805-964-0751 
Eima Engrg., 1066 E. Meadow Circle, Palo Alto. CA 94303 ...•.......... 415-494-7303 
EI-Rad Mjg., 2800 W. Cullom Ave, ChicagO, IL 60618 ................... 312-478-7300 

tESC·EJctin.s. Corp., 534 Bergen Blvd .• Palisades Pk.. NJ 07650 .......... 201-947-0400 
tFreed Transformer. 1718 Weirfield St, Ridgewood, NY 11385 ........... 212-386-13'00 
tGenisco Technlg. Corp., Fitters Div., 18435 Susana Rd., Rancho Dominguez, CA 00221 

............................................ : ....... : .................. 213'-537-4750 
§tlnducllve Prods., Inc.. 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-891-2572 

KGS Electronics,·Inc., GAR Entprs., 2029 N. Uncoln Ave., Pasadena, CA 91103 
....• , .•.....• " ..............• , . .... .•. . .. . ....• . . . . ... . . .. ...... . .. .. 818-798-0786 

t Lenox-Fugle Ek;lms., 100 Sylvania P~ S. Plainfield, NJ.07080 ....•....... 201-758-1164 
Leonard Etec. Prods., 85 Industrial Or:, BrownsvllJe, rx 78521 ........... 512-548-1625 

tMaQnetek. 7315 Red Deer Or, Boulder, CO 80301-4696 .....•.........• 303-442-6700 
§t Millen Components. Electronic Instr. & Specialty Corp, 42 Pleasant St. Stoneham, MA 

02180 ............ .. ..................................... 617-438-6951 
t Northlake Engrg.. 999 Anita. Ave., Antioch,lL 60002 .•..•..•.••...•.... ,. 312-395-5710 
t NWL TranSformers, Rising Sun Ad., p.o. Box 358, Bordentown, NJ 08505 

.............................. .' .............................. "' .... .. .. .. 609-298-7300 
t NWL TranSformers, Risiiig Sun Rd., p.o. Box 358, Bordentown. NJ 08505 

......................................................... ,:. ..... .. .. ... 609-296-7300 
§t NyIronics COmponents Grp., Jnci, Orange St, Darlington, SC 29532 .. . .. ~93'-5421 

t OPT Inds. Inc., 300 Red School La; Phiilipsbu~ NJ 08665 •.••..•...... 201-454-2600 
Oxley, InC., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028 ........ '213-463-5120 

t PCA EJctrne., 16799 Schoenborn St, Sepulveda, CA 91343 ............. 818-692-0761 
t PerrnaJuster,lnc., 1844 N. Keystone St, Bulbank. CA 91504 ............• 213'-849-4543 
tPiconics, 26 Cuml1)lngs Road, Tyngsboro, MA 01879 ................... 617-649-,501 
tPoIyphase Instr, 175 Commerce Or, Fl Washington, PA 19034 ......... 215-643'-6950 
t Rayco EJctm. MIg.. 1625 12th St, Santa Monica, CA 90404 •..•..• ; . . . .. 213-450-0n7 
. Rence EJctrne., 60 JeIryr} Blvd., Eo Deer Park, NY 11729 ...... ;......... 5.18-588-5566 
tSFE Technologies, ,1~1 1st St, San Fernando, CA 91340 .............. 213'-365-9411 
tSigrna Electronics Inc., 10830 Kinghurst Or, Houston, TX 77099 .......• 713'-933-4700 
t Sigmapower. Inc., 20790 lojapwood Ave., .Carson. CA 907~ ............. 213'-32-sigma 
t Signal Transforrr.. 500 B8yv1ew Ave., Inwood, NY 11696 •..••......•.. 518-239-4510 

South American Dev. Corp., Ate. 9, G:RO. Box 413, Hyde Park, NY 12538 . 
............................. ~":"""'''''''''''''''''''''''''''''''''' 914-229-886& 

tSterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Thordarson Meissner, ~ Corp. of Arner, Electronic Center,'Mt. Carmel. IL " 

62863 .......... .' ................................................. , .. >61&-262-5121 ~ 
Toko ~ Inc., 1250 Feehenville Dr, Mt. Prospect.IL 60056 .•...... 312-29'1'-0070 
ToreIco, Inc., 14 Paine Ave., P.O. Box 106,lrvington, NJ 07111 .......... 201.-374-8641 

tToro1el P,rods.lnc., 13402 s: 71 Hwy, Grandview, MO 64030 , .........• 818-761-6314 
tTorwtco'EJctrns.Inc., 410 Oberlin Ava South. LakewoocJ, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 •..• 516-654-1880 

§t Transformer & Coil Producls, TRW Electronic Assemblies Division. 150 Varick St, New 
YOI1<,NY10013 ........ , ................ , ...................... , ..• : .. 21~255-3500 

§tVanguard EJctrns. Co., 1480 W. 178th St, Gardena, CA 90248 .: .....•.. 213'-323-4100 
tWeyne Transformer Co., Inc., 99 Hazel St, Paterson, NJ 07503 .•.•..... 201-278-7674' 

~-Procluct sold through distributors t-Product.meets MIL specs EEM 19$5' 



PRODUCT INDEX & DIRECTORY 

Won Tronics, Apollo Magnetics Cmp., 2720 W, Beverly Blvd" Los Angeles, CA 90057 

.... ,','''''',',','', .. ,'''''''''''''''''''''''', .. ,'''', ...... '., ..... 213-381-2500 
§t Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Coils, Hum Eliminating - See Hum Eliminators (Vol. A) 

Coils, Hybrid & Repeater-1800 
§t Microtran Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580, 516-561-8050 

................................................................. A.1241 
§t ADC Prods, 4900 W, 78th St, Minneapo~s, MN 55435 .,',.,',.".,' •... 612-835-6800 

AlE Magnetics, Div. of Vemitron, 701 Murfreesboro Rd" Nashville, TN 37210 
.,.:., ,'.".".".,.,",."., .... "'" ... "."., ..... ,, .. ,.,',., .. ,., ... 615-244-9024 

American Magnetics, P.O, Box 8, carterville, IL 62918 ,.,'" , ... , ..... , .. 618-985-4838 
Anro Elctrn, Incls.. 300 Wildcat Rd., Downsview, ON, CANADA .. "., ..... 416-661-2600 
Automatic <;:ail <;:arp" Sub. Designatronics, Inc, 455 E. 10th Ave.. Hialeah, FL 33010 

,.,., ... "., .. ".,.,",., .. "."." ..... "."., ..... , .. " ..... , .. , .. ". 305-883-5311 
Cardinal Control Co" 110 Kensington Rd, Kensington, CT 06037 .,.,',. 203-828-6379 
CoiI-Q Corp, 340 Bronxville Fld, Bronxville, NY 10708 .. ,", ... , ... '.". 914-337-4775 

tDelevan Div, American Precision Inds.lnc, 270 Quaker Ad, E. Aurora, NY 14052 
,." .... "., ... ,., ... "."." .. ,.',.,.,.,' .... ' ..... ' ... , ... ,., ........ 716-652-3600 

tDie1z Design; Inc, 100 Electronics Pkwy" Befton, MO 64012 ... , .. , ... ,. 816-331-4911 
tElectronic Transformer Corp, P.O. Box 168, Tofowa, NJ 07511 , .. , .. ". 201-942-2222 

EWC, Inc" 725 Federal Ave., Kenilworth, NJ 07033 , .. ,.,' 201-245-3200;800-526-4048 
tMagnetico Inc., 182 Morris Ave., Hoftsville, NY 11742 ................ ". 516-654-1166 

North Hills EIctms., 1 Alexander Pl, Glen Cove, NY 11542 .... ', .. ".". 516-671-5700 
tOram Electronics, 12 Cranston Rd, Pittsford, NY 14534 ."" ......... ". 716-381-4673 

Pan-Magnetics Inll, Inc., 455-A Carson Plaza Or, Carson, CA 90746 .". 213-532-1790 
tPico Elctrns., 453 North MacQuesten Pkwy" Ml Vernon. NY 10552 ..... ,914-699-5514; 

. 800-431-1064 

Prem Magnetics, 3521 N, Chapel Hill Rd, McHenry, IL 80050 ,., ..... , .. 815-365-2700 
Rence Elctrns., 60 Jelryn Blvd" Eo Dee, Park, NY 11729 .,., ...... ,..... 516-586-5566 

t Sigma Electronics Inc., 10830 Kinghurst Or, Houston, TX 77099 ..... ". 713-933-4700 
South American Dev. Corp., Ate, 9, GRD, Box 413, Hyde Park, NY 12536 

.,"",."., .. ,.,." .... "., ...... , .. "., .. "., .. "., .. "., ... ,", .. ". 914-229-6866 
tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview,"'O 84030 .... " ..... 818-761-6314 
tTrans American Transformer, 142 Peconic Ave, Medford, NY 11763 .". 516-654-1880 

§t Transformer & Coil Products, TRW Electronic Assemblies Oivision, 150 Vanek St, New 
YOlk, NY 10013 ... """" " ... " ..... " ............ " ............ ". 212-255-3500 

§tVanguard Elctrns. Co., 1480 W. 178th St, Gardena, CA 90248 .,",", .. 213-323-4100 
t Wayne Transformer Co" Inc., 99 Hazel St, Paterson, NJ 07503 , ..... ". 201-278-7674 

Coils,IF-1800 
Cadcjell-Burns Mfg., 40 E. 2nd St, Mineofa, NY 11501., 516-746-2310 •••. A.1218 

§ Dale ElectronicS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-685-9301 .................................................... A.1236 

Taka Amarica, Inc., 1250 Faehanvilia Dr., ML Prospect" IL 80056, 312-297-0070 
: ..................... ; .......................................... A.1279 

Anro Elctrn. Incls.. 300 Wildcat Rd., Downsview, ON, CANADA .. "., .. , .. 418-661-2800 
Apollo Magnetics Corp., 2720 W. Beverly Blvd.. Los Angele.s, CA 90057 

,., .. , .. , ... , ...... ,., .•. ,.', .... , ... , ... , .... , , .. :." ,.,., ... , ,.,.~ , .. 213-381-2500 
Arstan Products InIl Ltd, 99 Jericho Tpke., Jericho, NY 11753 ."." .... 516-333-8100 

t Automatic Coil Corp., Sub. Designatronics, Inc., 455 E. 10th Ave.. Hialeah, FL 33010 
.. "., ,., ... , .. ,. , ... , .•... " .... , .•. , ... ,., .• " .... ,., ... , ... "., .•... 305-883-5311 

§ Belllnds., J. W, Miller Div, 19070 Reyes Ave, P,O. Box 5825, Rancho Dominguez, CA 
. 90224 ..... , ...... ,., .•. , ........... , .. " .......... , ......... " .... ,!. 213-537-5200 
t Caddell Coil Corp., 35M Main St, Pouftney, VT 05784 , .•. ,., .•. ' .. , ..... 802-287-4055 

.Coilcraft, 1102 Silver Lake Rd, Cary, IL 80013 ." .......... " ..... " .... 312-639-8400 
t CoiI-Q Corp, 340 Bronxville Rd, Bronxville, NY 10708 ..... , .... ,., ..... 914-337-4775 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590... 518-935-3840 
t Cramer Coil & Transformer Co., Inc., 1121 15th Ave.. Grallon, WI 53024 

•. , .. "., .•. , .. , ........•... , .. , .• , ... , ...• , ... '. , .. , •. , ... , .•... , ,., .. 414-377-7040 
Della Electronic Ind USA, Della EIctrn. 100 Co: Ltd, 3401 Investment Blvd, Ste. 5, 

tjayward, CA 94545 ., .............. ,' .... , ..... , ...... 415-765-5231;415-785-5235 
tDietz Design, Inc., 100 Electronics Pkwy, Sefton, MO 84012 ............ 818-"331-4911 

Electro AssembIie.s, 425 Huehl Rd. Bldg. 17, Northbrool<, It. 80062 .,.... 312-498-6520 
Electro Design Sys., 100 W. 35th St, Ste. S, National City, CA 920SO .,.. 619-420-235'1 
EI-Aad MIg., 2800 W. Cullom Ave., Chicago, IL 60818 .................... 312-478-7300 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033 " .... , 201-245-3200;800-526-4048 
Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ...... '., .. 212-386-1300 
Hisonic, Inc., 249 N, Troost, P.D. Box 1130, Olathe, KS 66061-1130 ,., .• 913-782-0012 
Industrial Midwec Capacitors, 4902 Tollview Dr, Rolling Meadows, It. 60008 

... ,." .. , ... ,., ... : .. ,." .. " ....... " .... , ... , ..... , ..... , ..... :, ... , 312-577-0120 
§ Microlran Co. Inc.. 145 E. Mineola Ave., Valley Stream, NY 11580 .".... 516-561-60SO 

Millen Components, Electronic Instr. & Specialty Corp., 42 Pleasant St, Stoneham, MA 
02180 ., ... , .. , ...... ' ..... , ................. " ................. , ..... 617-438-6951 

§ Mitsumi Elee. Co, Ltcl, 8-2, B-Chome, Kokuryo. Chofu.(;ity, Tokyo, JAPAN .... 4B9-~ 
Pan-MagneticS Inti, Inc., 455-A C8/SOII Plaza Dr, Carson, CA 90746 .... 213-532-1790 

tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 , ... , ..... , .. , ..... 617-649-7501 
tPolyphase Instr, 175 Commerce Or, Fl Washington, PA 19034 ... " •... 215-643-6950 

§t PTS Electronics Inc., Box 272, Bloomington, IN 47401 . , .. , ........ , ..... 812-8.24-9331 
,Rence EIctrns., 60 Jefryn Blvd, Eo Deer Park, NY 11729 .'.. .. .. .. . .. .... 5,6-586-5566 

§tSFE Tachnologies, lSOI' 1st St, Sen Femando, CA 91340 .............. 213-365-9411 
§Shokai Far East, Ltd, 280 North Central Ave.. Hartsdale, NY 10530 : .... 914-681-0700 

South American Dev. Corp., Ate. 9, G.R.D. Box 413, Hyde Park, NY 12538 
......... , ..... , .. , .................. " .... , ... , ....... , ......... " .... 914-229-8868 

sianIord Applied Engrg. Inc.,· 3520 De La Cruz Blvd, Santa Clara, CA 95050 
.. ' ...... , ........ , ............... , ........ , ........... , ... , ...... ,., .. 400-988-0700 

Thordarson Meissner, Components Corp. of Amer, Electronic Center, Ml Carmel, It. 
62863 ...... :., .. ' .... , ..... , ........ , .............. , ........ , .... , ..... 618-262-5121 

tTorotel Prods. Inc, 13402 S. 71 Hwy, Grandview, MO 84030 ........... 816-761-6314 
tTorwice Elctms.lnc., 410 Oberlin Ave. South, Lak9'NOOll. NJ 08701 .. , ',' 201-384-1800 
t Trans American Trenstorrner, 142 Peconic Ave., Medford, NY 11783 .... 516-654-1 B80 

Transformer & Coil Products, TRW Elaclronic Assemblies Divisioo, ISO Varick St, New 
·YOlk, NY 10013 .,.,., ..... , ........ , ..... , .•... , .•....... , ..... " ...• 212-255-3500 

§tVanguard EIctms. Co., ,1480 W. 178th St, Gardena, CA 90248 .' ...... ,. 213-323-4100 

Coils, Molded-1800 
Won Tronic .. Apollo Magnetics Corp., 2720 W. Beverty Blvd, Los Angele.s, CA 90057 

.,.,.," •... , .. ,.,.',., .. , .. , ... , ... ,., .. , .. , .. " .... , ....... , ... ,.,'" 213-381-2500 
§tWorkman Elctrn, Prods., Box 3828. Sarasota, FL 33578 ,., ...... , .. , ... , 813-371-4242 

Coils, Metallized Ceramic-1800 
Stettner Elctrns., 6135 Airways Blvd, Chattanooga, TN 37421 .... '."'''' 615-892-0291 

Coils, Metallized Glass-1800 
Anro Elctrrtlnds., 300 Wildcat Rd, Downsview, ON, CANADA ... , ... ,." 416-661-2600 

§t Sprague-Goodman Elctrns., Inc, 134 Fufton Ave, Garden City Pk., NY 11040 
, ... , ... ,',.,.,."., ..... :, ... , .... , ..... , ..... , .. ".,.,., .. ,.,', .... ,. 516-746,1385 

Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95050 
" .. , .... " ..... , ............ , ..... , ...... , .... , .. , .... ,., ......... , ... 400-988-0700 

tThinco Div, Hull Corp., Davisville Rd; Hatboro, PA 19040 ... ,., ... ,.,.,. 215-672-7800 
t Trans American Transformer, 142 Peconic Ave.. Medford, NY 11763 .... 516-654-1 B80 

Coils, Molded-1800 
Amecon, Inc., 1900 S. Chris lB., Anaheim, CA 92805, 714-634-2220;800-392-2292 

................................................................. A.2111 
t Automatic Coil Corp., Sub. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 

33010,305-883-5311 ............................................. A.1207 
§t Belllnds., J. W. Millar DIv., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224, 213-537-5200 ••••••••.•••.•. A.1210-1211,1213,1214 
CSI Capacitors, CSI Technlgs., 810 Rancheros Dr., San Marcos, CA.92069, 

619-747-4000 .................................................... A.1070 
§ Dele ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............................................ :....... A.1231 
'§t Delevan Div., American Precision Inds. Ine.,,270 Quaker Rd., E_ Auroo:a, NY 14052, 

716-652-3f!OO ............................................ ;....... A·1238 
t FI'Hd Transformer, 1718 Weirfield ~, Ridgewood, NY 11385, 212-386-1300 

................................................................. A·2152 
§t Gowanda Etctrns., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 .• A·124O 

t Hlsonlc, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 68061-1130, 913-782-G012 
............ c .•.....•......•.........................•.... , ...... A.2157 

Mlcrotran Co. Inc., 145 E. Mineola Ave., Vallay Stream, NY 11580, 516-561-8050 
....................................... : ......................... A·1241 

§t Nytronics Components Grp., Inc., Orange St, Darlingtlon, SC 29532, 803-393-5421 
................................................................. A·1248 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A.1273 
SFE Technologies, 1501181 St., San Fernando, CA 91340, 213-365-9411 

.... , ............................................................ A·1277 
Taka America, Inc., 1250 F8ehanvllle Dr., ML Prospect" IL 80056, 312-297-0070 

.•••••••••••••••••••••••••••••••••••••••••••••••••.•. , •.•••••.••• A·1279 
t AlE Magnetics, Div. of Vemitron, 701 Murfreesboro Rd, Nashville, TN 37210 

.,., .. , ,. , .. , ,: ..... ,."." ..... , ..... , •.............. ,., ..... ,',. , .... 615-244-9024 
tAmerican Plasticrsft Co., 814 N. Sacramento Blvd, Chicago, IL 80822 ... 312-722-7727 

Anro Elctrn. IneIs.. 300 Wildcat Rd, Downsview, ON, CANADA .... ,., .... 416-661-2800 
tBicron Elctms., Box 807, Barlow St, Canaan, CT 06018 ,., ..... ,.,., .... 203-824-5125 
Caddel~Bums Mfg., 40 E. 2nd St, Mineola, NY llSOI ............. , ..... 516-748-2310 

tComponent Speciafties Corp., 9143 E. La Rosa Dr, Temple City, CA 91780 
... , ......... ,., .... ,."." ..... , ............ , .......... , ... , ~, ... ,.,., 213-283-0015 

Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3840 
Cosmo Plastics Co, 3239 W.14th St, Cleveland, OH 44109 ... , ........ 216-861-5594 
Coto Corporation, 55 DuPont Drive, Providence, RI.02907 ., . , . . . . . . . . .. 401-943-2686 

§tDorrneyer Indo., 3418 N. Milwaukee, Chicago, IL 6Q841 ........ , ....... ; 312-283-4000 
Douglas Randal~ 6 Pawcatuck Ave., Pawcatuck, CT 06379 .......... , .. 203-599-2075 
EIec1ricaI Plastics Corp, 500 Long Branch Ave., Long Branch, NJ 07740 

.... , .... ' .•...... ' ....... , ,.,' , ......... , .......•..•.......•. , .•.•.... ' 201-870-9500 
Electro-Pacific, 5782 Thornwood Or, Goleta, CA 93017 .. ,.............. 805-964-0751 
Endicott Coi~ 22 E. ChariOUeSt, Binghamton, NY 13905 ....... , .•. , .. :. 607-797-1263 

t ESC Elctrns. Corp., 534 Bergen Blvd, Palisades PI<., NJ 076SO .......... 201-947-0400 
EWC, Inc., 725 Federal Ave.. Kenilworth, NJ 07033 .,..... 201-245-3200;800-528-4048 

tGenisco Technlg. Corp., Fifters Div, 18435 Susana Ad, Rancho Dominguez, CA 90221 
.... , .. '., ............. , .. , ........... c ............................. , •• 213-537-47SO 

§tlnductive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92841 ...... 714-991-2572 
§ ITT General Controls Div, inti. Telephone & Telegraph Corp., 801 Allen Ave.. Glendale, 

CA 91201 ............. : .. .. .. .. .. .. .. • .. .. .. .. .. .. .. .. .. • .. .. .. .. .... 213-842-8131_ 
§t JB EIctrn. Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 •.... 312-342-0080 
§tJeffers Elctrns., Grand PlaZa. 945 Grand Ave., Nogales, AZ 85621 .....• 602-287-5851 

t Kappa NetWorks, Inc., '1443 Pinewood St, Rahway, NJ 07065 ...... , ...•. 201-541-1800 
KGS Electronics, Inc., GAR Entprs., 2029 N. Lihcoln Ave.. PSsadena, CA 911 03 .~ 

....................... ,." ........... , •...•.....•..........•..•.... : .. .' 818-788-0786 
t Lenox-Fugte Elctms., 100 Sylvania Pl, S. Plainfield, lit) 07080 .•......... 201-758-1184 

Mag-Con, 1626 Terrace Dr, St Pau~ MN 55113 •....................... 612-633-8820 
tMagnetico Inc, 182 Morris Ave, Holtsville, NY 11742 ................... 516-654-1166 
§ Millen Components, Elactror)ic Instr. & Speciafty Corp., 42 Pleasant St, Stoneham, MA 

02180 ..... , ................................................. , ........ 617-438-6951 
§ Narnco Controls; An Acme<:leveland Co, 7567 Tyler Blvd, Mentor, OH 44060 

... , ................ , ..... ' ............ ' ................................ 216-948-9900 
North Hills EIctrns., 1 Alexander Pl, GIanCove, NY 11542 ...•. ,........ 516-671-5700 
,Deco Corp., .712 s.E. Hawthorne Blvd., Portland, OR 97214 .. . . • . . . . . . .. 503-238-2440 
(jlPT 1ndS.1nc., 300 Red Schoqlla, Phillipsburg, NJ 08865 ..... , . . . . . .. 201-454-2600 
Pan-Magnetics Int~ Inc., 455-A Carson Plaza Or, Carson, CA 90746 .... 213-532-1790 

t PCA EIctms., 16799 Schoenbom St, ~lveda, CA 91343 .... ,........ 816-892-0761 
tPico EIctms., 453 North MacauastenPkwy, Ml Vernon, NY 10552 .. : ... 914-699-5514; ~ 

800-431-1064 
§ Pulse Engrg. Inc., A Varian Sub., p.o. Box 12235, San Diego, CA 92112 

......... , .•..•.........•. , . . . • . • . • . • . . • . . • . . . . . . • . . . . • . . • • . • . . . . . . . . •. 619-268-2400 
§t ReD Components, Inc., 330 Bedford St, Manchester, NH 03101 . • . • . • .. 803-669-0054 

Renco Elctrns., 80 Jefryn Blvd, Eo Deer P8Jk, NY 11729 •........•••..•. 516-586-5566 
,tSchott Corp., 1000 Parkers LIt Rd, Wayzata, MN 55391 ..... ; .......... 612-475-1173 
tSigma Electronics Inc, 10830 Kinghurst Or, Houston, TX 77099 .•...... 713-933-4700 

South American Dev. Corp., Ate. 9, ,G.R.D. Box 413, Hyde Park, NY 12536 ' 
....................................................................... 914-229-8866 

StaQdex EIctms., 4538 Ca/nberwell Ad, Cincinneti, QH 45209 ...•....... 513-871-3777 
§ TDK Corporation of Amarica, 4711 Golf Ad, Skokie, IL 80076 •••••.••... 312-879-8200 



CoilS, Molded~ 180'0 (Cont'd) 

tTorotel Prods. Inc., 1340'2 s: 71 Hwy, GrancMew, M0640'30' ........... 816-761-6314 
tTorotron Corp., 519 South Fifth Ave., MlVemon, NY 10'550' ............. 914-664-20'50' 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880' 

§t Transformer & Coil Products, TRW EI9!>Ironic Assemblies DiViSion, 150' Varick Sl, New 
York, NY 10013 .................... : ......... : .................... :... 212-255-3500' 

, Trinetics Inc., 55607 Currant Rd, Mis/lawaka, IN 4~899 ............ 219-25!Hl535 
§tVanguard Elcirns. Co., 1480' W.17Bth St, Gardena, CA 90'248 ........... 213-323-410'0' 

Wabash Electrical Components Group, A Kearney-National Co., 1375 Swan St""", 
Huntington, IN 46750 ..................... ,'" ............................ 219-356-830'0' 

COils, RF-1800 
t Autom~ic Coli Corp., $ub, Design~ronics, Inc., 455 E. 10th Ave., Hialeah, FL 
. 33010', 305,e83~5311 .' ....... ' ...................................... A.1207 
§ BelllildS:, J. W. Miller Div., 19070 Reyes Ave" P.O. Box 5825, Rancho 

Dominguez, CA 90'224', 213-537-5200' ............ , •.•••••••••••••••. A.1210' 
Caddell-Bums Mig., 40 E. 2nd St, Mineola, NY 11501, 516-746-2310' •••• A.1218 

§ Dale Electronics, Inc., Yankton DIv., E. Hwy. 50, Box 180', Yankton, SO 57078, 
605-685-9301 ................................. ,. ~' •.••• , •.•••... , .•• A.'t231 

§t Delevan Dlv., American Precision Inds. Inc., .270' Quaker Rd." E. Aurora, NY 140'52, 
716-652-3600' •. : •••••..•••••••• , ••..••.•• , ....................... A.l238 

§t Gowanda Elctrns., 1 Industrial PI., G9wanda, NY 140'70, 716-532~2234 .• A.l240 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 88061-1130, 913-782-0'012 

.•..•.• : ...................................... , .................... A·2157 
Lenco Elctrns., Inc., 1330 Belden St, McHenry, IL 600'50, 815-344~2900' ••.••. 

... :........................ . ............. : ...... A.2164 
Microtran·Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580', 516.-561-6050 . 

•.. : .•....•.•..•.•••.••..•.....•••..•.•.•..•... , .............. , .... A.1241 
MuHi Prods. Inti., 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 0'700'9, 

20'1-239-8183 ..•••••• ( ................................... , ...•.•. A.2202 
North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700' 

· ...•..••••.•.••..•.•. ' ................ : .•.....•.•.••..•.... : . . . .• A·1243 
§t Nytronlcs Componeilts Grp., Inc., Orange St., DarlinSton, SC 29532, 80'3-393-5421 

· ...•...•.•...•.... ' ..................................... .' • : • . . • . •• A·1248 
Pan-MagnetiCS Inti., Inc., 455-A Carson Plaza Dr., Carson, CA 90746, 

213-532-1790 ...................................... ..... A.1285;2213 
Penn-Tran Corp., Box 1321; Rte.144N, Wingate, PA 16880', 81.4-355-1521 

................................................................. A·1266 
PieD Elctrns., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10'552, 

914-699-5514';800-431-10'64 ................... , .................... A.126~ 
§t SFE Technologles;l50flst St., San Feinando, CA 91340', 213-365-9411 

· ............................ , .................................... A.1277 
. § Stettner Elctrns., 6135 Airways Blvd., Clialtanooga, TN'37421, 615-.892-0291 

.•.•.•.....• , ................................. : ..... , •...•..••.•.. A.1175 
Toko America, Inc., 1250 Feehanville Dr.; MI. Prospect" IL 60056, 312-297-0070 

•..•........•..•..•. ; .......................................... : .. A·1279 
t Torotel Prods. Inc., 1340'25. 71 Hwy., Grandview, MO 640'30, 816-761-6314 

.............................. : ......•.•...••.•.•.•..•.•.....•.•... , A·1281 
tAlE M;o.gnetics, Div. of Vernitron, 70'1 Murfreesboro Rd, Nastwille, TN 37210' 

............................................... , ............ '.' ,..... 615-244-9024 
§ Amperex Electronic Corp., Ferroxcube Div., 5083 Kings Hwy., Saugerfies, NY 12477 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ... . . . . . . . . . . . . 914-246-2811 
Anro Elctm: Inds., 30'0. WiiQcat Rd, Downsview, ON, CANADA ............ 416-661-260.0' 
Apollo Magnetics Corp., 2720. W.Beverly Blvd., los Angeles, CA 90057 

.............. . .................................................... 213-381-250'0. 
Arstan Products IntL LId, 99 Jericho Tpke., Jericho, NY 11753 ... ,...... 516-333-81 DO. 
Allantic MagnetiCs, Inc., 1441 SW. 30th Ave., Pompano Beach, Fl33081 

......................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30.5-979-7920. 
Blanck, A R:, Co., Box 249, Rutherford, NJ 0'70'70. . . . . . . . . . . . . .. 20'1-933-20.91 

tBourns Instrs., !nc., Technical Prods. Grp., 6135 MagnoIiIlAve., Riverside, CA 92506 
.......... , .................... ' '714-781-5433 

t Caddell Coil Corp., 35M Main St, PouHney, VT 0.5764 ..... 602-287-40.55 
§ Ceramic MagnetiCS, Inc., 87 Fairfield Rd. Fairlield, N,J 0.7006 ....... . 201-227:4222 

Coil~raft, 1102 Silver Lai(e Rd., Cary, !l 60013 312-639-6400 
tCoil-Q Corp., 340' Bronxville Rd., /3ronxville, NY 10'70'8 ......... ..... 914-337-4775. 

Cord Electronics, Inc., 177 CanUague Rock Rd., Westbury, NY ,11590' 516-935-3640' 
t Cramer Coil & Transform~r Co., Inc., 11.21 15th Ave.:' Grafton, WI '53024 

414-377 .. 704'0' 
Delta Electronic Ind. USA, Delta Elctm. Ind Co. LId., 3401 Investment Blvd.; Ste. 5, 

Hayward, CA 94545 ........ \......................... 415-785'5231 ;415-785-5235 
t Dietz Design, Inc" 1 DO. Electronics Pkwy., Belton, MO 640.12 .. . , .. " 816-331-4911 
§ Dyma Engrg., Box 1535, los Lunas, NM 870'31 ..• . . . . . . . . . . . . . . . . . . . . .. 50.5-865-6700 

Electro Assemblies, 425.Huehl Rd. Bldg. 17, Northbroqk, Il 60062 ; ..... 312-498-6520' 
Electro Design Sys, 10.0' W. 35th St, Ste. S, Nationai City; CA 920.50. 619-420,2351 

.Elma I"ogrg., 1086 E. Meadow Circle, Palo Alto, CA 9430'3 .............. 415-494-730.3 
EI-Rad Mfg., 280'0. W. Cullom Ave, Chicago, IL 60'618 ..... 312-476-7300' 

t EWC, Inc, 725 Federal Ave., Kenilworth, NJ 070'33 ....... 20'1-245-3200;80'0,526-4048 
tFi~Coil Economy Inll., Inc., 800 Axinn Ave., Garden City, NY 11530. ... , .. 5-16-?2!!-9445 

Freed Transformer, 1718 Weirfield St, RidgeWood, NY 11385 .......... 212-386-1300 
§GC Elctrns., 400 S. Wyman St, Rockford, iL 6110'1 ...................... 815-968-9661 
t Genisco T echnlg. Corp., Filters Div., 16435 Susana Rd, Rancho Dominguez, CA 90.221 

........................... ................................ 213-537-4750' 
.. § Hammond Mfg. Co., 1690' Waiden Ave., Buffalo, NY·14225 716-894-5710' 

Hughes Aircraft Co; Aerospace Grps.lSupport Sys, p.O. Box 90.515, los Angeles, CA 
90'0'09 ............ ,.......... ......................... 213-670,1515 

Hughes Aircraft Co., Microelctrn. Sys. Div,260'1 Campus Dr., Irvine, CA 92715 
................... , ....... ,......... 714-752-3600' 

§tlnductive Prods., Inc., 11733 Markon Dr., Garden Grove, CA 92641 714-891-2572 
International High VOIt.age EIC\rns., Inc., 98 Mill Plain Rd, Danbury, CT 08811 

................ ............. . .... , ....... '......... 203-792-7820. 
§t Jeffers Elctrns., Grand Plaz", 945. Grand Ave., Nogales, AZ 85621 

Kappa Networks, Inc., 1443 PinewQod St, Ratlway, NJ 0'70.65 
t lenox-Fugle Elctrns., 10'0' Sylvania PI., S. Plainfield, NJ 0'70'80' ..... . 

leonard Elec. Prods., 851ndustriai Dr, Brownsville, TX 78521 
t lepel, 59-21 Queens-Midtown Expwy, Maspeth, NY 11378 
tMagnetico Inc."182 Morris Ave., Holtsville, NY 11742 

60.2-287-5851 
20.1-541-160.0' 
20'1-756-1164 
512-546-1625 
716-426-4580. 
516-654-1166 

§...,.Productsoldthrough distributors 

PRODUCT INDEX&.DIRECTORY 

§ Millen Components, ElectroniC Instr. & Speciaity Corp, 42 Pleasant St, Stoneham, MA 
0'2180. ................................................................ 617-436-6951 

§ Mltsurn; Elec. Co., LIp., 8-2, 8-Chome, Kokuryo, Chofu-CiIy, Tokyo, JAPAN .... 489-5333 
Oxley, Inc., 6290' Sunset Blvd., Ste. 1126, los Angeles, CA 90'0'28 . 213-463-5120 

tPCA Elctrns., 16799 Schoenborn St, Sepulveda, CA 91343 ., ..... : ..... 816-892-0.761 
t Piconics, 26 Cummings Road, Tyngsboro, MA 0'1879 ............. : ..... 617-649-750.1 

Prem Magnetics, 3521 N. Chapel Hill Rd., McHenry, Il 60'0.50 .. :.: ....... , 815-385-2700 
t Raytheon co., MicrOwave & Power Tube Div., 190. Willow St, Waltham, MA 0.2154 

................................................................ 617-899-8400 
§t RCD Components, Inc., 330. Bedford Sl, Manchester, NH 0.310'1 603-889-0.0'54 

Renco EI.ctros., 60 Jefiyn Blvd, E., Deer Park, NY 11729 ......... 516-586-5566 
t RFI CorpOration, 10.0' E. Pine Aire Dr. Bay Shore, NY 1 j 70.6 516-23 1'-640.0. 

Ruttterford Resch. Prods., Box 249, Rutherford, NJ 0.70'70. ............... 20'1-933-20'91 
.t Shogyo Inti. Corp, 287 Northern Blvd., Great'Neck, NY 110.21 .......... 516-466-0.911 
§ Shokai Far Eas~ Ltd, 280. North Central Ave., Hartsdale, NY 10530' 914-681-0.70.0. 
tSignal Transformer. 500 Bayview Ave, Inwood, NY'11696 ............... 516-239-4510' 

SoshinElec: Co., 1-16-18 Nakamagome, Ota-Ku, Tokyo, JAPAN (0'3) 775-2111 
South American Dev. Corp., Ate. 9, G.R.D. Box 413, Hycle Park, NY 12538 

....................................................................... 914-229-8866 
S1andex Elctrns., 4538 Camberwell Rd., Cincinnati, OH 4520'9 ........... 513-871-3777 
Stanford Applied Engrg. Inc., 3520' De .la Cruz Blvd, Santa Clara, CA 950'50. 

. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 400-986-0'70'0. 
Taiyo Yuden (USA) Inc., 714 Algo~quin Rd., Arlington Heights, Il 60005 

.................... ......... . .. 312-364-6104 
§TDK C;orporation of America, 4711' Golt Rd, Skokie, IL 60.0'76 .......... 312-679-8200. 
tThinco Div., Hull Corp., Dav\.sville Rd, Hatboro, PA 19040 .. ,. 215-672-780.0' 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 516-654-1880. 

§tTransformer & Coil Products, TRW Electronic Assemblies Division, 150. Varick'Sl, New 
York, NY 10013 ....................................................... 212-255-350'0. 

§tVanguard EICtrns. Co., 1480' W. 178th St., Gardena, CA 90'248 .. : ....... 213-323-410.0' 
Won Tronies, Apollo Magnetics Corp., 2720' W. Beverly. Blvd., los Angeles, CA 90'0'57 

. 213-381-250.0'. 
§t Workman Elctr~: p;';';~"S;;~ 3828"S;';'~';;"Fl" 33578' : : . . . . . . . . . . .. . .. 813-371-4242 

§t Zambre Co., Inc, 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

COils, Relay-1800 
American MagnetiCs, p.o. Box 8, Carteiville, Il 6~918' ........... . 
Anro Elctrn. Inds, 30.0' Wildcat Rd, Downsview, ON. CANADA ....... . 
Antex Electropics Corp, 16100 S. Figueroa Sl, Gardena, CA 90.248 .. . 
Apollo MagnetiCS Corp., 2720 W. Beverly Blvd.,' los Angeles, CA -90057 

t APW. Co., Inc., 72 W. Main, Rockaway, NJ 0.7866 ............ . 
Arstan Products IntI. LId., 99 Jericho Tpke., Jericho, NY 11753 .. 
Allantic Magnetics, Inc., 1441 SW. 30th Ave., Pompano Beach, FL 33061 

618-985-4838 
416-661-260'0. 
213-532-30'92 

213-381-250'0. 
20'1-627-0643 
516-333-8100 

30'5-979-7920' 
§ATR.Elctrns., Inc., p.o. BOX 7008, St Paul, MN 5510'7 ... 612-736-6520';414-297-7374 
t Automatic Coii Corp., Sub. Designalronics, Inc, 455 E 10th Ava, Hialea~, Fl 330.10. 

30'5-883-5311 
Cardinal Control Co., 110' Kensington Rd, Kensington, CT 060'37 . 20'3-828-6379 

tComputer Cqmponents, Inc, 629 Fifth Ave., Pelham, NY 10.803. 914-738-1611 
Coto Corporation, 55 DuPont Drive, Providence, RI 0290.7 ..... 40'1-943-2686 
Custom Coil & Transformer, Box 2369, Zanesville, OH 4370.1 ... 614-452-6973 
Deltrol Controls, 2745 S. 19th St, Milwaukee, WI 53215 414-671-6800 

t Dia-Neties, Inc., 1.8823 Napa Sl, Northridge, CA 91324 ... ..... 818-886-2616 
§ Dormeyer Inds., 3418N. Milwaukee, Chicago, il 00641 ........ . ... 312-283-4000' 

Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 20.3-599-20'75 
, Electro Assemblies, 425 Huehl Rd. Bldg 17, Northbrook, IL 60'0.62 ..... , 312-498"6520' 

Electro Design Sys., 10'0' W. 35th St, Ste. S, National City, CA 920.50' 619-420'-2351 
§t Electronic Coil Corp., Farmington Indust~ial Park, F~rmington, CT 080'32 

................................ .-....... .......... 20'3-677-6731 
E~RadMf9: 2600' 'fl. Cullom Ave., Chicago,ll 60818· ,. :1... /312-478-730'0' 
EncliCQII.COlI, 22 E. CharloHe St, Binghamton, NY 1390'5 ......... " .... , 607-797-1263 

t Genisco T echnlg. Corp., Fillers Div., 16435 Susana R.d., Rancho Dominguez, CA 90.221 
.. .. .. ... .. 213-537-4750 

Grand Transformers, Box 188, Grand Haven, MI 49417 ....... : ..... ~ . .. 616-642-5430' 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post WiJ.y, Salt lake City; UT 

64116 ,................................................ 80't-537-5237 
INRESCQ, Inc., 654 Ocean Road, Pt Pleasant, NJ 0'8742 20'1-892-5881' 

§tJaidingerMfg.1921 W.HubbardSt,Chicagoi\ll60622.... : .... : ... 312-421-10'90' 
l$ajJpa Networks, Inc., 1443 Pinewood St, Rahway, NJ 0'7085 20'1-541-1600 
liberty Controls, 500 Brookforest Ave., Shorewood, .Il 60435 . 815-725-2241 
Line Elec. Prods., G. General Electro-Components, lnc., 122 Naubuc Ave., Glastonbury, 

CT 060'33 ........................... . ........... e................... 2Q3-659-3573 
Mag-Con. J 626 Terrace Dr .• St Paul, MN 55113 ................. 612-633-8820' 
MCI TransforrnerCorporation, 411 Manhattan Ave., sabylon, NY 11704 ' 

616-587-0'510' 
Midland-Ross Corp., Midtex' Div., p.o. Box 3328, No, Mankato, MN 560'0'1 

.50.7-625-6521 
DeCo Corp., 712 S.E. Hawthorne Blvd., p~rtianct, OR 97214 50'3-238-2440 

t Regdon Corp., 3713 Grand Blvd., ~rookfield, IL 60'513 , .. ··312-485-5152 
Relay Service Co, 1310' N. Pulaski Rd, Chicago, Il60'651' 312-AL2-270'0' 

. Renco Elctrns., 60. Jefryn Blvd, E., Deer Park, NY 11729 516-586-5566' 
tSFE Technologies,. 150.1. 1st St, San Fernando, CA 91340' 2'13-365-9411 
§Shokai Far Eas~ LId., 280' North Central Ave., Hartsctale;NY 10'530. 914-681-0'70.0' 

S1ande. Elctrns., 4538 Camberwell Rd., Cincinnati, OH 4520'9 513-871-3777 
. \ Struthers-Dunn, Inc., lamb's Rd, Pitman, NJ 0.80'71 .: ...... :........ 609-589-7500 

tTrans American Transformer, 142 Peconic Ave, Medfoia, NY 11763 516-654-1880' 
Trineti';s Inc., 5580'7 C'urrant Rd., Mishawaka, IN 46545-4899 219-259-8535 
Vanguard Relay Corp., 225 Cortland St, Lindenhurst, NY 11757 .... 516-226-5000 
Wabash Electrical Components Group, A Kearney-National Co., 1375 Swan Street; , 

Huntington, IN 46750 ............... ' 219·356-8300' 
Won,Tionics, Apollo MagnetiCS Corp., 2720' W. Beverly Blvd, los Angeles, CA 900'57 

.................. .............................................. 213-381-2500 

Coils, Saturabie Reactor-1800 
Gowanda Elctrns., 1 Industrial PI., Gowanda, NY 14070,716-532-2234' .: A.1240 
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Reneo Elctms., 60 Jefryn Blvd., E., Deer Park, NY 11729, 516-586-5566 

A·1275 
§ Able Power and Engineering Inc .. 335 S. New Ave., # H, Monterey Park, CA 91754 

. .. . . .. .. .. .. . .. . . .. .. . .. . .. .. . . .. . . . .. . . ... 714-891-3568 
AlE Magnetics, Div. 01 Vernitron, 701 Murfreesboro Rd., Nashville, TN 37210 

. . . . . . . . . . . . . . . . . . . . . . . . . 615-244-9024 
American Magnetics, P.O. Box 8, Carterville, IL 62918 . , .. 618-985-4838 
Anro Elctm.lnds., 300 Wildcat Rd, Downsview, ON, CANADA.... 416-661-2600. 

t Atlas Engrg. Corp., 10 Cheney St, Dorchester, MA 02121 617-445-7100 
Automatic Coil Corp., Sub. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 33010 

.. .. .. . .. . .. .. . .. . .. .. .. 305-883-5311 
t Bicron Elctrns., Box 807, Barlow St, Canaan, CT 0601 8 . 203-824-5125 

Caddell-Burns Mfg., 40 E. 2nd St., Mineola, NY 11501 ....... 516-746-2310 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 915-592-9985 

Cross Elctrns., 100 CommonweaHh Dr., Warrendale, PA 15066 412-776-1591 
§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078 

................. .................. 605-665-9301 
't Del Elctrns. Corp, 250 E. Sandford Blvd., Mt Vernon, NY 10550 914-699-2000 
t Dietz DeSign, Inc., 100 Electronics Pkwy., Belton, MO 64012 816-331-4911 

Electrocom Inds., 1105 N.lronwood Dr., S. Bend,lN 46615 219-232-2743 
Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ... 816-573-3300 

§Electromech, Inc., 528 Elm Street. Kearny, NJ 07032 201-997-0950 
t Electronic Transformer Corp., P.D. Box 188, Totowa, NJ 07511 201-942-2222 

Electro-Pacific, 5782 Thornwood Dr., Goleta, CA 93017 .. 805-964-0751 
Elma Engrg., 1066 E. Meadow Circle, Palo AHo, CA 94303 .' 415-494-7303 

t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033 ....... 201-245-3200;800-526-4048 
tFreed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ..... 212-386-1300 

Genisco Technlg. Corp., Filters Div., 18435 Susana Rd., Rancho Dominguez. CA 90221 
213-537-4750 

tHisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061-1130 ..... 913-782-0012 
Hitran Corp., Agex, Rte. 31, RD 5-65, Flemington, NJ 08822 ' 201-782-5525 

t Industrial Control Co., 3100 Pineda Ave., Rockledge, FL 32955 305-259-7105 
KGS Electronics, Inc., GAR Entprs., 2029 N. Lincoln Ave, Pasadena, CA 91103 

.............. ............. 816-796-0786 
Leonard Elec. Prods., 85 Industrial Dr., Brownsville, TX 78521 ... . .... 512-546-1625 
Mag-Con,1626 Terrace Dr., St Paul, MN 55113 612-633-8820 

tMagnetek, 7315 Red. Deer Dr., Boulder, CO 80301-4696 
§t Microtran Co. Inc., 145 E. Mineola Ave, Valley Stream, NY 11580 

t Northlake Engrg., 999 Anita Ave., Antioch, IL 60002 

. .. 303-442-6700 
516-561-6050 
312-395-5710 

t NWL Transforrners, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 
................................................... 609-296-7300 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 
.. . .. . .. .. .. .. . .. .. .. .. . .. .. . .. .. .. .. 609-296-7300 

Nytronics Components Grp., Inc., Orange St., Darlington, SC 29532 803-393-5421 
Deco Corp., 712 S.E. Hawthorne Blvd., Portland, OR 97214 503-238-2440 
Oram Elctrns., Ate. 22, Putnam Business Park, Brewsfer, NY 10509-9587 

t Osborne Translormer, 19636 Derby St, Detroit MI 48203 
Penn-Tran Corp., Box 1321, Rte. 144N, Wingate, PA 16880 
Prem MagnetiCS, 3521 N. Cha.pel Hill Rd., McHenry, IL 60050 

t Rayco Elctrn. Mfg., 1625 12th St; Sania Monica, CA 90404 
Rtron Corp., 7324 Lawndale, Skokie, IL 60076 . 

t Sigma Electronics Inc., 10830 Kinghurst Dr., Houston, TX 77099 
Standex Elctrns., 4538 Camberwell Rd., Cincinnati, OH 45209 

t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 112fl 
§ Tohoku Metallnds., 5-8, 2-Chome, Kitaaoyama Minato-Ku, Tokyo, JAPAN 

914-279-2966 
313-366-4136 
814-355-1521 
815-385-2700 
213-450-0777 
312-679-7180 
713,933-4700 
513-871-3777 
718-782-4200 

Tokyo 03-402-6161 
Torelco, Inc., 14 Paine Ave., P.O. Box 108,Irvington, NJ 07111 201-374-8641 

tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030 816-761-63-14 
tTorotron Corp., 519 South Fifth Ave., Mt. Vernon, NY 10550 ... 91.4-664-2050 
t Torwico Elctrns. Inc., 410 Oberlin Ave. South, Lakewood NJ 08701 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 ... 516-654-1880 

§t Transformer & Coil Products, TRW Elei:tronic Assemblies Division, 150 Varick St, New 
York. NY 10013 . 2t2-255'3500 

t Voltampere Corp., 146 Horton Ave., Lynbrook. NY 11563 516-887-9443 
t Wayne Transformer Co., Inc., 99 Hazel St., Paterson, NJ 07503 . 201-276-7674 
§ Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Coils, Shielded-1800 
§t Belllnds., J. W. Miller Div., 19070 Reyes Ave., P.O. BoX 5825, Rancho 

Dominguez, CA 90224, 213-537-5200 •.....•.....•.•.•..... A'1211,1213 
Caddell-Burns Mfg., 40 .E. 2nd St., Mineola, NY llSOl, 516-746-2310 .•.. A.1218 

§t Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ...•.•.....•.....•.•....••••......•..............•.. A.1231 

§t Delevan Div., American Precision Ind •. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 
716-652-3600 ..................................................... A.1238 

§t Gowanda Elctrns., 1 Industrial PI., Gowanda, NY 14070, 716-532-2234 .. A.1240 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061-1130, 913-782-0012 

.......•.•....•.•......••...•.•.•..•.•.•.......•...•..........•.. A'2157 
North Hills Elctrns., 1 Alexand~" Pl., Glen Cove, NY 11542, 516-671-5700 

................................................................. A.1243 
§t Nytronics Components Grp., Inc., Orange SL, Darlington, SC 29532, 803-393-5421 

. A'1244-1245,1249-1261 
Renco Elctrn •. , 60 Jefryn Blvd., E., Deer Park, NY 11729, 516-586-5566 

A·1274 
. SFE Technologies, 15011st SL, San Fernando, CA 91340, 213-365-9411 

................................................................. A.1277 
§ TDK Corporation 01 America, 4711 Golf Rd., Skokie, IL 60076, 31c2-679-8200 

•......• : .......•......•...•.......•...•.....••.••...•......•••.. A·1278 
Wilco Corp., 6451 Saguaro Court, Indianapolis, IN 46268,317-293-9300 ...•.. 

A.1296 
Anro Elctrn. Inds., 300 Wildcat Rd, Downsview, ON, CANADA ........... 416~661-2600 

t Automatic Coil Corp .• Sub. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 33010 
.. . .. .. .. .. .. .. .. . .. . 305-883-5311 

t Bieron Elctrns., Box 807. Barlow St., Canaan. CT 06018 203-824-5125 
tChloride Power Electronics. 10931 Pellicano Drive. EI Paso, TX 79935 915-592-9985 

Coils, SOlenoid-1800 
Coil-Q Corp., 340 Bronxville Rd. Bronxville, NY 1 0708 
Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 
Coto Corporation, 55 DuPont Drive, Provigence, RI 02907 

t Cramer Coil & Transformer Co., Inc., 1121 15th Ave., Grafton, WI 53024 

914-337-4775 
516-935-3640 
401-943-2686 

............. ...................... 414-377-7040 
tDietz Design. Inc., 100 Electronics Pkwy, BeHan, MO 64012 816-331-4911 

Electro Assemblies, 425 Huehl Rd. Bldg. 17, Northbrook. IL 60062 312-496-6520 
tElectronie Transformer Corp., P.o. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Elma Engrg., 1066 E. Meadow Circle, Palo Alto. CA 94303 .. 415-494-7303 
EWC, Inc., 725 Federal Ave .• Kenilworth. NJ 07033 ....... 201-245-3200;800-526-4048 
H~ran Corp, Agex, Ate. 31, RD 5-65, Flemington, NJ 08822 201-782-5525 

§t Inductive Prods., Inc., 11733 Markon Dr., Garden orove, CA 92641 714-891-2572 
§tJB Elctrn. Transformers, 2300 W. Armitage Ave., Chicago,lL 60647.. 312-342-0080 
§t Jeffers Elctrns .• Grand Plaza, 945 Grand Ave., Nogales, AZ 85621 602-287-5851 

Ka.ppa Networks, Inc., 1443 Pinewood St., Rahway. NJ 07065 .... 201-54 I -1600 
t Lenox-Fugle Elctms., 100 Sylvania PI., S. Plainfield, NJ 07080 201-756-1164 
tMagnetek, 7315 Red Deer Dr., Boulder, CO 80301-4696 .... 303-442-6700 
tMagnetico Inc .• 182 Morris Ave, HoHsville, NY 11742 516-654-1166 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 . 

.. . .. .. . .. .. .. .. .. .. .. .. . .. . ... 609-296-7300 
t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

. .... .. .. . .. .. .. .. .. .. .. .... 609-298-7300 
Pan-MagnetiCS Inti .• Inc., 455-A Carson Plaza Dr., Carson, CA 90746 .... 213-532-1790 
Pica !"letrns., 453 North MilcQuesten Pkwy., Mt Vernon, NY 10552 .. 914-699-5514; 

800-431-1 064 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 .. 617-649-7501 

Prem MagnetiCS. 3521 N. Chapel Hill Rd .• McHenry,lL 60050 815-385-2700 
t Rayeo Eletrn._Mfg., 1625 12th St, Santa Monica, CA 90404 213-450-0777 

§t RCD Components, Inc .• 330 Bedford St.. Manchester. NH 03101 603-669-0054 
t Sigma Electronics Inc .• 10830 Kinghurst Dr., Houston. TX 77099 713-933-4700 

South American Dev. Corp., Rte. 9, G.R.D. Box 413, Hyde Park. NY 12538 
914-229-8866 

Taka America, Inc., 1250 Feehanville Dr., Mt Prospect .. IL 60056 312-297-0070 
tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview. MO 64030 816-761-6314 
tTorwico Elctms.lne., 410 Oberlin Ave. South, Lakewood. NJ 08701 201-364-1800 
tTrans American Transformer, 142 Peconic Ave, Medford, NY 11763 516-654-1880 

§t Transformer & Coil Products. TRW Electronic Assemblies Division, 150 Varick St, New 
York, NY 10013 ............................................. 212-255-3500 

§tVanguard Elctrns. Co .• 1480 W. 178th St, Gardena. CA 90248 ... 213-323-4100 

COils, Solenoid-1800 
§ Dale Electronics, Inc., Yankton Div.; E. Hwy. SO, Box 180, Yankton, SO 57078, 

605-665-9301 ...••••..••...•••••••.•.•..••........•.•.•...•.•.•.• Ao1236 
Gowanda Elctrn •. , 1 Industrial PI., Gowanda, NY 14070, 716-532-2234 .. Ao1240 
Advanced Kinetics, 1231 Victoria St., Costa Mesa, CA 92627 714-646-7'165 
Albar, Inc, 19013 36th Ave. W, Lynnwood WA 98036 .................. 206·771-4006 
American Magnetics, P.O. Box 8, Carterville, IL 62918 ................... 618-985-4838 
American Magnellcs, P.O. Box 2509, Oak Ridge, TN 37831-2509 615-482-1056 
Anro Elctrn.lnds., 300 Wildcat Rd, Downsview, ON, CANADA ...... 416-661-2600 
Apollo Magnetics Corp, 2720 W. Beverly Blvd, Los Angeles, CA 90057 

213-381-2500 
t APW. Co., Inc., 72 W. Main, Rockaway, NJ 07866 201-627-0643 

Arstan Products IntI. Ltd., 99 Jericho Tpke.;Jericho, NY 11753 516-333-8100 
Atlantic. MagnetiCs, Inc .• 1441 S.w. 30th Ave., Pornpa;,o Beach. FL 33061 

.. ... 305-979-7920 
t Automatic Coil Corp., SUb. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 93010 

. . .. .. . .. .. .. .. .. .. .. . .. . .. .. . . .. . .. .. .. .. .. . .. . .. .. .... 305-883-5311 
tBicron Elctrns., Box 807. Barlow St., Canaan, CT 06018 ................. 203-824-5125 

Cardinal Control Co, 110 Kensington Rd., Kensington, CT 06037 '. . . . . .. 203-828-6379 
t Component SpeciaHies Corp., 9143 E. La Rosa Dr., Temple C~y, CA 91780 

.......................................... ' . . . . . . . . . . . . . . . . . . . . . 213-283-0015 
tComputer Components, Inc., 629 Fifth Ave., Pelham, NY 10803 914-738-1611 

Coto Corporation, 55 DuPont Drive. Providence, RI 02907 401-943-2886 
t Cramer Coil & Transformer Co., Inc., 1121 15th Ave., Grafton, WI 53024 

Cryomagnetics. Inc., 795 Oak Ridge Tpk., Oak Ridge, TN 37830 ........ . 
Custom Coil & Transformer, Box 2369, Zanesville, OH 43701 
DeHrol Controls, 2745 S. 19th St, Milwaukee, WI 53215 

t Dia-Netics, Inc., 18823 Napa St., Northridge, CA 9132,4 ...... . 
t Dietz Design; Inc., 100 Electronics Pkwy., Belton, MO 64012 

§t Dormeyer Inds., 3418 N. Milwaukee, Chicago, IL 60641 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 
Electro Assemblies, 425 Huehl Rd. Bldg. 17, Northbrook. IL 60062 
Electrocorn Inds, 1105 N. Ironwood Dr., S. Bend, IN 46615 ............ . 
Electro Design Sys., 100 W. 35th St, Ste. S, National C~y. CA 92050 
Electromech, Inc., 528 Elm Street, Kearny, NJ 07032 .. 

§t Electronic Call Corp., Farmington Industrial Park, Farmington, CT 06032 

414-377-7040 
615-482-9551 
614-452-6973 
414-671-6800 
818-886-2616 
816-331-4911 
312-283-4000 
203-599-2075 
312-498:,s520 
219-232-2743 
619-420-2351 
201-997-0950 

.............. 203-677-6731 
t Electronic Transformer Corp., P.D. Box 188, Totowa, NJ 07511 201-942-2222 

Elma Engrg., 1066 E. Meadow Circle, Palo AHa, CA 94303 415-494-7303 
Endicott Coil, 22 E. Charlotte St, Binghamton, NY 13905 . 607-797-1263 

t ESC Elctrns. Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650 201-947-0400 
Genisco Technlg. Corp., FiHers Div .• 18~S Susana Rd, Rancho Domingyez. CA 90221 . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-537-4750 
Grand Transformers; Box 1 88, Gran~ Haven, MI49417 ............. 616-842-5430 

§ ITT General Controls Div., Inti. Telephone & Telegra.ph. Corp, 801. Allen Ave., Glendale. 
CA 91201 213-842-6131 

§tJaidinger Mfg .. 1921 W. Hubbard St.. Chicago.IL 60622' 312-421-1090 
tKa.ppa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 201-541-1600 

LDJ Incorporated, 2200 Stephenson Hwy .• P.O. Box 219, Troy, MI 48099-0219 
.. . .. . ... . .. . .. .. . .. .. :i13-528-2202 

Leonard'Elec. Prods., 85 Industrial Dr.. Brownsville, TX 78521 ........... 512-546-1625 
Uberty Controls, 500 Brookforest Ave., Shorewood, IL 60435 ........... ., 815-725-2241 
Line Elec. Prods., G. General Electro-Components, In" .• 122 Naubuc Ave., Glastonbury, 

CT 06033 .. .. .. .. .. .. .. .. 203-659-3573 
t Lisk, G. W .. Co .. 2 South SI:; Clifton Springs, NY 14432 ................. . 315-462-2611 

EEM 1985 §-Product Sold through distributors t-Product meets MIL specs 



toils, Solenoid':'1800(COnt'd) 
.' Mag-Con. 1626 Terrace Dr,. St PIfuI.M~ 55113 :.: ,:" ... : .... .' ......... 612-633-8820. 
t Magnetek, 7315 Red Deer Dr. Boulder. CO .8030.1-4696 : .. ; . . . . . . . . . . . .. 303-442-~7oo 
tMagnetico Inc .• 182 Morris Ave. HolIsville,.NY·11742 .............. , ..... 516-654-1166 
§ Magnos, Old School· Hou.se Rd.: Harvard. MA 0.1451 ".................. 617-456-8880. 
§ Namco Controls, An Acme-Cleveland Co .• 7567 Tyler BIvd.eMentor. OH 44060. 

................. '.' : ••••••• :: ..... .': ... : ....... C' ••••••••••••••••••••••••• 216-946-9900 
. tNorthlal<e ·Engrg., 99\!' Anita Ave. Antloc~,IL 60002 .. , ...... '............. .312-395-5710. 

t NWL Trljnsformers, Rising Sun Rd. P.O. Bo. 358, Bordenlown, NJ 0850.5 
"., ...................... : .............. , .........•. : .............. : ...... 609-298-7300 

'beco cOrp .. 712 S.E Hawthome Blvd.. Portland. OR 97214 : ..........•. 503-238-2440. 
t.PCAElcIrfls.. 16799 Schoehborn SL St1Pulveda, CA 91343 ... : ..... : .. : 81&-892-0.761 

·tPiconics. 26. Cummings Road. TyngsbOro. MA 0.1879·, ................ .';:617-·649-'7501 
tRegdon Corp.. 3713 Grand'Blvd;Brookffeld. IL 60.513 ................... 312-485-5152 

Renco Elctrns., 60. Jefryn Blvd.; E.; Deer Park, NY 11729. ................ 516-586-5566 
t SFETechnologies. 150.1 1 st St..' San Fernan¢Jo, CA 91340. ............... ' 213-365-9411 
§Shokai'Far East Ltd.. 280 NOr1h'Central Ave.; Hartsdale. NY 10530. .... : 914-681-0700 
t SR Engineering. Inc .• 1:3961 Nautilus' Dr,. Dept. E. Garden Grove.CA 92643 . '. 

.• :., ........................................ ,. . . . . . . . . . . . . . . . . . . . . . . .. 714-5544200 
tTorwico Elctrns. Inc.. 410. Oberlin Ave. South. LakeWood, "+l 0.870.1 ..... 20.1'364-1800 
t Trans American Transformer. 142 Peconic Ave .• Medford, NY 11763 .... 516-654-1880. 

Trinetic,\ Inc. 5580.7 Currant Rd. Mishawal<a, IN 46545-4899· ........... 219-259-8535 
Vanguard Relay Co'll .• 225 Cortland SL Lindenhurst NY 11757 ........ 516-22~5ooo 
'Wabash Electrical Components Group, A Kearney-Nirtional Co. 1.375 Swan Street 

Huntington. IN 46750 , .. , .... : ............................... ; ........ 219-356-8300 
Walker Scientific, Rockdale St.. Worcester. MA 0.1606 . " ................. 617-8,52-3674 

tWayne Transformer Co .• Inc .• 99 Hazel St .• PaterSon; NJ 0.750.3 ......... , 20.1-278-7674 
Won Trani.cs, Apollo Magnetics Corp.. 2720. W. Beverly Blvd, Los Angeles, CA 90057 

•. , ............................................................... ::: .. 213-361-2500.. 

Coils, Telephone~1'800 
§Dale ElectroniCS, Inc., Yankton. DiY., E. Hwy_ 5O,Box 180, Yankton, SD57078,. 

605-665-9301 .•. , •.•••••. ,....................................... A.2126 
§t Microtran Co. Inc., 145 E. Mineola AYe., Valley Stream, NY 11580, 516·561-6050' 

........ \ ........................................................ A·2192 
. Pan-Magnetics Inti., Inc., 455-A Carson Plaza Dr., Carson, CA 90746, 

213-532-1790. ..................................................... A.2213 
Paraline Transformer Corp., 511 South Palm' Aye" Alhambra, cA 91803, . 

818-281-0.222 ..................................................... A.2222 
§ Able Power and Engineering Inc .• 335 S. New Ave .• # H, Monterey Park, CA 91754 

....................... :.: ........... : ............. , ........... :" ....... 714-891·3568 
§t ADC Magnetic Controls Co. 4900. W. 78th SL Minneapolis. MN 55435 .. 612-835-680.0. 
§tADC Prods .• 4900 W.'78th St., Min""apolis. MN 55435 .................. 612-835-6800 

AlE Magnetics. Div. of Vernitron,701 Murfreesboro Rd .• Nashville. TN 37210. 
...................................... ,: .................................. : 615-244-9024 

Anro Elctrn. Inds., 30.0. Wildcat Rd .• DownsView. ON. CANADA .. , .... , ... 416-661-260.0.' 
Apollo Magnetics Corp, 2720. W.Be'verfy Blvd. Los Angeles. CA 900.57 

.......................................................... , ....•... 213-381-2500 
t APW. Co .• Inc .• 72 W. Main. Rockaway. NJ 0.7866 . . .............. 201-627-0.643 

",,(stan Products IntI. Ltd. 99 Jericho Tpke. Jericho. NY 11753 .......... . 516-333.-8100 
BOurhs MagnetiC Div., T echni<;:al ProdUcts GrouP. Box 1398, Romoland. CA 92380 

.......................................................... : .......... 714-657-5195 
Cardinal Control Co .• 110. KenSington Rd. Kensington. CT 060.37 ....... 203-828-6379 
Coil-Q Corp, 340. Bronxville Rd.,BronxVille. NylQ7Qa ... : .............. 914:337,4775 
Cord Electronics, Inc, 177 Cantiague. Rock R.d.. Westbury. NY 11590. ... 516-935-3640. 

. §t Daburn Elctrns. & Cable, 70. Oal< St. Norwood, NJ 0.7646 ............... 2QI-76a..54QQ 
t Dla-Netics. Inc .. 1.8823 Napa St.. NorthriQge. CA 91324 .. .-.............. 818-886-2616 

ElectrOeom Inds.. 110.5 N.lronwood Dr .• S. Bend. IN 46615 .............. 21Q-.232-2743 
§ ElectrQnic Coil Corp .• Farmington Industrial Park, Farmington, CT 0.6032 

.................................................. , .................... 203'677-6731 
t Electronic TransforrnerCorp .• P.O. Box 188. Toto~a. NJ 0.7511 .......... 20.1-942-2222 

GTE SUPPLY. GTE Communications Systems,.5225 Wiley Post Way. Satt Lake City. UT 
84116" ............................................................... 80.1-537-5237 

Industrial Midwec Capacitors, 490.2 Tollview Dr~ .Rolling MeadOws, IL 6000.8 
.. ........... ....... ......... ........... . ................... ' ..... 312~577-0120 

§t JB Elctin. Transformers. 23.00 W.Armitage Ave., Chicago. IL 60647 ..... 3. 12-342-0080 
Kappa NeI)'IOrks, Inc .• 1443 Pinewood St. Rahway. NJQ7065 ... 20.1-.541-1600 
Leonard Elec. Prods., 85 Industriai' Dr. Brownsville. TX 78521 ....... 512-546-1625 

, Mag-Con. 1626 Terrace Or~ st. Paul. MN 55'113 .. '. . . . . .. . . . . . . . . . . 612-633-'8820. 
. t·Magnetico Inc .• 182 Morris Ave .• Hollsville. NY 11742 ........... : ....... 516-654-1166 

Oram Electronics. 12 Cranston Rd. Pittsford. NY 14534 .. : .............. 716-381-4673 
tPibo Elctrns .• 453 North MacQuest~ Pkwy. Mt Vernon. NY 10.552 ...... 914-699-5S14; 

80.0-431-10.64 
Precision Components, Inc.: 1110 W. National Ave .• Addison. IL6Ql 0.1.. 312.543-6400. 
PrEirn Magnetics; 3521 N. Chapel Hill Rd. 'McHenry. IL 60.0.50 . ',' :-: . . . . .. 815-385-270.0 

tRegdon Corp.. 3713 Grand.Blvd .• Brookfield.IL6Q513 ........ _ ............ 31~-4&5-5152' 
Renco Elctrns .• 60. Jefryn Blvd .• E.. Deer Park, 'NY 11729 ... :... • . . . . . . . .. 516-586-5566 

§Shokai Far East Ltd. 280. North Central Ave.. Hartsdale. NY 10.530, .... :. 914-681-0700 
t Sigma Electronics Inc.. 10.830 Kinghurst Dr.~ Houston. TX 77099 ........ 713-933-4700 

South American Oev. Co'll .• Rte. 9. G.RD. Box 413. Hyde Park, NY 12538 
...... , .. : ..•........... :.:~ ....................... ', ......... , ..... ,.: .... 914-229-8866 

tTcirotel Proqs.lnc.. 13402 S. 71 Hwy .• Grandview. MO 64030. ., ;' ...... :{, 816-761-6314 
tTrans Ameriban Transformer, 142.Peconic Ave.. Medford. NY l1Z63 .... 516-654-1880. 

§t Transformer·& Coil ProductS. TRW Electrohic Assemblies Division. 150. Varick St. New 
York, NY 10013.' ....................................................... 212-255-350.0. 

Triad-Utrad, 11~4 E. Franklin St. Hun.tington; IN 46750. .... , .... , .. : ..... 219-356-650.0. 
; Won Tronics, Apollo MagnetiCs Corp. '2720. W. BeverlY Blvd.. Los Angeles. CA 90.0.57 

........ : .. : ................................................. ; ......... 213-381:250.0. 

COils;. Telephone Pickup (Recording) - ,See Pickups, 
Telephone (Vol:-O) , 

,Ooils, Torojdal..;'1800 . _ ".. " . I 

Amecon, Inc., 1900 S. Chris La., Anaheim, CA 92805, 114·634-222(1;800.-392-2292 
•• \ •.••.•.•.•••.. : ••••..• , ......... c .......... :., ••.••.• A.2110-2113,2117 

t Automatic Coil Corp., SUb. Designatronics, I!lc., 455 E. 10th' Aye. , Hialeah, FL 
33010.; 305-883-5311 ............................................... A.12o.7 

PRODUCT INDEX~&iOIREOTORV 
§tBelllnds., J. W. Miller Div., 19070 Rayes AYa.; P.O. BOJ(5825,Rancho" 

Dominguez, CA 90224, 213·537·5200 •• • • • • • . • • • • • • • • • • • • •.• . •• A.121o.,1217 
B. H. Elctrns., 331 Brema' Bldg., SL PaUl, MN 5510.1, 612·228·6lI63· ...... A.2122 

§t Dale ElectroniCS, Inc., Yankton DiY., E. Hwy. 50, Box 180, Yankion, SO 57078~ 
!I05-665-9301 ....................... ~ ............... , • • • • ... A'1232.2132 

DeIeYan DiY., American Precision Inds. Inc., 270 Quaker Rd.; ~ Aurora, NY 14052; 
71&-652-3600 ................................. :.;., ....... .' ......... ·A.1238 

Endicott COli, 22 E. Charlotte St., Binghamton; NY 13905';607-797-1263 •..•.. 
, A·1239 

§t EWe, Inc.; 725 Federel Ave., Kenllworth,NJ 07033;2o.1.24ib320o.;8oo-S26-4048 
'. :; ... , ...... , ............................. : ......... ,' •.• , ••.•..•.•. A.2147 

t Fread Translonner, 1718 Welrfleld St, Ridgewood, NY 11385, 212·386-1300. 
. .• ......... , .... , ............................. ,,.-' .... , •.•.• :; ....... A.2152 
§t Gowanda Elctrn,;, 1 Industrial PI., Gowanda, NY 14010, 716-532-2234 .• A.124O 

t Hlscinic" Inc., 249.N. TrOOst! P.O. Box 1130, Olathe, K~ 68061-1130; 913-782-00.12 
................. : ............. _ .. , •••• : ........... " ••• ; ••••••••••.• A'2157 

Lenco Elc:tms., Inc.,-133O Beld,n St, McHenry,IL'60050, 815-344-2900. 
.. : ......................... : ............................ ;' ...................... A.2164. 

tMagneUco Inc., 182 Morris AYe., Holtsville, NY 11742, 516-654-1166 .....• A.2167 
§t Mlcrbtren Co. Inc., 145 ~ Mineola AYa., Valley Stream, NY 11580, 516·561-6050 

: ...... , .......................... , .. .' c .• :.: •• : •••• ' .............. _. A.1241 
Nano Pulse Industries, 440 'Nibus St, Breit, CA 92670,714-529-2600 ; ••.. A.22o.7 
Pari.Magnetics.lntl., Inc., 4~5-A Carson PlaZa Dr., carson, CA. 90746, . 

213-532-1790 ........................................... : •• : A.1265,2213 
t Polyphase Instr., 175 Commerce Dr., FL. Washington, PA 190.34, '2.15·643-6950 

................................. c .............. A.1622,22.57,2260,2~3,2264 
Renco Elctrns:,60 Jefryn Blvd., ~, Deef Park, NY 11729, 516-586-5566 .•.•.• 

. . ." A.1276 

RoSs Engrg. Corp., 540 WestchesJer Dr., Campbell, CA 95008, 408-377-4621 
....................... , .............. : ......................... , .•.• B·1443 

'tTechnltrol, 1952 E. Allegheny: Philadelphia, ~A19134, 215-426-9105 .': .. a.1010 
tTorotel Prods. Inc., 1340.2 S. 71 Hwy:, GrandYiew, M0<6403O, 816-761-6314 

............. : ................................................... A.1280,1284-.1295 
t Abbott Transistor Labs.. Transformer Div .• 639 So. Glenwood PI .• Burbank, CA 9150.6 

.................................. , ............... : .... \' .. ( ........... 818-841-3630 
§t Able Power and Engineering Inc .• 335 S. New Ave .• # H. Monterey Park, CA 91754 

. ........................ , ................... : ......................... 714-891-3568 
tAlE Magnetics, Div. of Vernriron. '70.1 Murfreesboro·Rd .• Nashviile. TN 37210. 

.... , .......................................................... : .. : .... 615-244-9024 
Albar, ·Inc .• 19013 36th Ave. W .• LyrinwOod. WA98Q36 .................. 206-771-4006 
Ailro Elctrn. Inds.. 30.0. Wildcat Rd.. Downsview. ON. CANADA ..........• 416-661-2600 
Arstan Products IntI. Ltd. 99 Jericho Tpke., Jericbo: NY 11753 •.... : .... 516-333-8.100 
Atllintic Magnetics, Inc .• 1441 SW. 30th Ave; Pompano Beach. FL 33061 

· ................................................................ '. . .. . .. 30.5-979-7920 
tAtias Engrg. Corp .• 10. Cheney St. Doi'chester. MA 0.2121 ............. 617-445-710.0. 

Bel Fu~e. 198 Van Vorst St.. Jersey City. NJ 0.730.2 ..............•....•.. 20.1-432-0463 
tBicron EIctrns.. Bo,·807. Barlow SL Canaan. CT 06018 .............. ' ... 20.3-824-5125 .. ' 
t Bourns Instrs. Inc.. Technical Prods. Grp. 6135 Magnolia Ave., Riverside. cA 92soe 

...... , ......... ; .................... , ... : ....• : ... ,' ...... : .............. 714-781-5433 
t Bourns Magnetic Div, Technical Products Group. Box 1398, Romoland. CA 92380. 

.... , ......... : .................................. : .... ,,: .. : ............ 714-657-5195 
caddell-Bums MIg, 40 E. 2nd St. Mineola, NY i 1501 ...... ,'...... 516-746;:,2310. 

t Caddell Coil Corp. 35M Main St.. Pou~ney, VT 0.5764 ..... ,............. 80.2-287-40.55 
Capco, Box 10.28: Grand.. Junction. cd, 8 150.2 .. " ...... :........... .... ... 303;-243-8751 
Cardinal Coptrol Co. 110. KensinQton Rd., Kensingt()n,. CT 06037 ........ 203-828-6379 

tChloride Power ElectroniCs, 10.931 Pellicano Drive. EI Paso, TX 79935 .. 91S:592-9985 
Coil-Q Corp .• ·34Q Bronxville Rd .• Bron.ville. NY 10.70.8 .................. 914-337-4775 
Corcom, Inc .• 1600 Winchester Rd.. Libertyville, Il 60.048 ............... : 312-680-7400 
Cord Electronics, Inc.. 177 Cantiague Rock Rd. Westbury. NY 11590. ... 516-935-3640. 

t Cramer Coil & Transformer Co .• Inc .• 1121 15t~ Av~ .• Graftoli: WI, 530.24 
................... .. ....................... " , ...................... 414-377~7040 

'Cross Elctrns .• 10.0. Commonweallh Dr .• Warrendale. PA 15086 . 412-776-1591 
§De Coursey Engrg. Lab., 11828 W. Jefferson, Culver City, CA 90230 21::\~EX7-9668 

Della Electronic 100 USA. Delta EIctm 100 Co. Ltd .• 340.1 Investment Blvd., Ste. 5, 
Hayward, CA 94545 .................................... , 415-785-5231;415-785-5235 

t Diamond MagnetiCS. P"O. Box 4736. San Luis Obispo. CA 9340.3 ... . . . .. 805-544-4019 
tDietz Design. Inc .• 10.0 Electronics Pkwy .• Belton. Me 640.12 ... , ...... : .. 816-331-4911 

Dynamic Air Engrg. Inc, EMC Fitter Div .• 620. E. Dyer Rd. Santa Ana, CA 9270.5 
. . ........ , ..... :., .................................... , .. -. ..... , ...... _ 71~540-2Q8.1 

Electro Ass8m~lies, 425 Huehl Rd Bldg. 1.7, Nor1hbrook, IL 60062 .... ,'. 3~2-4&8-652Q 
Electracorn Inds.. )10.5 N.lronwood Dr.,-S. Bend, IN 466).5 .:c ........... ·219-232:-2743 
Electrocube. 1710. So. De! Mar Ave.. San Gabriel,CA 91776 .... 818-573-3300. 

t Electronic Transformer Corp" P.O. Box 188. Totowa, NJ 0.7511 ... ..20.1-942-2222 
. EIec\rQ-Paclfic, 57~2 Thornwood Dr .. Goleta, CA 9.30.11 .................. 8Op.964,-0751 
t EI-Rad Mfg.. 2800 W: Cullom Ave .• Chicago, IL 6Q618 ................... 312-478-730.0. 
t ESC Elctms. Corp .• 534 Bergen Blvd .• Palisades Pit. NJ 0.7650 .......... 20.1-947-040.0. 
t G~nisco Technlg. Co'll .• Filters Div •. 18435 Susana Rd.. Rancho DomingtJez, CA 90.221 

· ............................... .' ........................ ,. .. . . . . . . . . .. 213-537-4750. 
Grand Transformers, Box 188. Grand Haven:MI49417 ........ . i ... ;' .'. 616-1142.5430. 
Hurricane Elect,ns. Lab. P.O. Box 1280. Hurricane.UT 84737· ........... 801-635-2003 

§ Inductive 'Prods.. Inc., 1 1733 Markon Dr. Garden Grove, CA 92641 ........ 714-891 "2572 
Indt!smal'Midwec CapaCitors. 490.2 Tollview Dr., .Rolling Meadows. IL 60008 ' 

...•.••. :<0 ...•............. : .•......•................ r·, •• " .,. •• '. : .••••••••• 312~577-o120 

§t JB Elctrn. Transformers. 2300 W. Armitage Ave .• Chicago. IL 60.647 312-342-0.0.80. 
Kappa Networks. Inc. 1443. Pinewood St.. Rahway:NJ 0.7065 .. 201-541-1600. 
KGS Electronics. Inc .• GAR Entprs .• 20.29 N. Lincoln A~e.. Pasadena, CA 9110.3 

· .. ,. '.' ................................... : ........ : .. , .•. : .... " : ..... ,,:, 818-798-0.7.86 
Lectrohm Div. of Capeo.lnc.. Bo. 10.28, Grand Junction. CO 8150.2 ..... '. '3Q3-243-1148Q' 
Leonard EIec. ProdS.. 85 Industrial Dr., Browf!Sville, T« 78521 :... 512-546_1625 

·Mag-Con, 1626 Terrace Dr .• St. ·Paul. MN 55113 ,. ........... ....... 612-633-8820. 
t Magnetek, 7315 Red Deer Dr .• Boulder. CO 80.301-4696 ................ 303-442-670.0. 
tMagnetic Circuit Elements. 1540. Moffett St. Salinas, CA 93905- . : ....... 408-757-8752 
t Magnetic. Devices Inc .• 5575 Keamy VillaRd. San Diego. CA 92123 .... 619-279-70.54 
§ Millen Components. Electronic Instr. & SP<lCialty Corp. 42 Ple8S<\Ot St .• Stoneham. MA 

0.2180 .............. < ...... ".. .. ........... :' ....... , 617-438-6951 
\ 



PRODUCT INDEX & DIRECTORY 
Neshaminy Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925 ............................... ,'............... 215-794-7411 
Oeco Corp., 712 SE Hawthorne Blvd., Portland, OR 97214 503-236-2440 

t OPT Inds. tnc., 300 Red School La, Phillipsburg, NJ 08865 . .. 201-454-2600 
tPCA Elcfrns., 16799 Schoenborn St, Sepulveda, CA 91343 816-892-0761 
tPico Elctms., 453 North MacOuesten Pkwy., Mt Vernon, NY 10552 .... 914-699-5514; 

_t Piconics, 26 Cummings Road, Tyngsboro, MA 01879 "'"'''''''''' 
Precision Components, Inc., 1110 W. National Ave., Addison, IL 60101 
Prern Magnetics, 3521 N. Chapel Hill Rd., McHenry, IL 60050 ........ . 

§ Pulse Engrg. Inc., A Varian Sub. P.O. Box 12235, San Diego, CA 92112 

t Rayco Elctrn. Mfg., 1625 .12th St, Santa Monica, CA 90404 ............ . 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 

t RFI Corporation, 100 E. Pine Aire Dr., Bay Shore. NY 11706 .. 
Alron Corp., 7324 Lawndale, Skokie, IL 60076 ........ . 

t Schott Corp., 1000 Parkers Lk. Rd. Wayzata, MN 55391 
tSFE Technologies, 1501 1st St, San Fernando, CA 91340 .... 
§ Shokai Far East ltd, 280 North Central Ave., Hartsdale, NY 10530 
t Sigma Electronics Inc., 10830 Kinghurst Dr., Houston, TX 77099 
J Sigmapower, Inc. 20790 Leapwood Ave., Carson, CA 90746 ....... . 

South American Dev. Corp., Ale. 9, G.RD. Box 413, Hyde Park, NY 12538 

80Q..431-1064 
617-64!H501 
312-543-6400 
815-385-2700 

619-266-2400 
213-450-0777 
603-669-0054 
516-231-6400 
312-679-7180 
612-475-1173 
213-365-9411 
914-681-0700 
713-933-4700 
213-32-Sigma 

................................. .. 914-229-8866 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd. Santa Clara, CA 95050 

........... """"'"'' ........ .......... 4()()"986-0700 
tSterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 716-782-4200 
§ TDK Corporation of America, 4711 Golf Rd., Skokie, IL 60076 312-679-8200 

Texas Transformer Corp., P.e. Box 220, Plano, TX 75074 ...... 214-424-1581 
§ Tohoku Metallnds., 5-8, 2-Ghome, Kitaaoyama Minato-Ku, Tokyo, JAPAN 

.... , . . . . . . . . . . . . . . ... '.' . . . . . . . . . . . ..... Tokyo 03-402-6161 
Torelco, Inc., 14 Paine Ave., P.O. Box 108,Irvington, NJ 07111 .... '.... 201-374-8641 
Toroid Corp. of Maryland, 6000 Laurel'Bowie Rd, Bowie, MD 20715-4037 

................. ,.............. ......... .... ......... 301-464-2100 
tTorotron Corp. 519 South Fifth Ave., Mt. Vernon, NY 10550 . 914-664-2050 
tTorwico Elctrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 516-654-1880 

§t Transformer & Coil Products, TRW Electronic Assemblies Division, 150 Vmick St., Nllw 
York, NY 10013 ... 212-255-3500 

t Valor Electronics, Inc. 2950 Airway Ave., Bldg. C-5, Costa Mesa CA 92626 
......... :.................. .. .......... 714-54(J..9261 

§tVanguSJ'd Elctrns Co., 1480 W. 178th St, Gmdena, CA 90248 .......... 213-323-4100 
tVo~mnpere Corp., 146 Horton Ave. Lynbrook, NY 11563 ....... 516-887-9443 

Won Tronics, Apollo MagnetiCS Corp., 2720 W. Beverly Blvd., Los Angeles, CA 90057 
"""""'"'''''''''''''''''''''''''''''''' 213-361-2500 

§tZambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 415-966-9176 

Coils, Transducer-1800 
§ Ametek, 2 Station Squme, Paoli, PA 19301 . . . . . . . . . . . . ... . . . . . . . . . . . . . . 215-355-6900 

Anro Elctrn.lnds., 300 Wildcat Rd., Downsview, ON, CANADA ........... 416-661-2600 
Atlantic Magnetics, Inc. 1441 S.w. 30th Ave., Pompano Beach, FL 33061 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
t Automatic Coil Corp., SUb. Designatroniqs, Inc., 455 E. 10th Ave., Hialeah, FL 33010 

.......................... "" ................' 305-883-5311 
Capco, Box 1028, Grand Junction, CO 81502 ... ,......... . ... 303-243-8751 
Cardinal Control Co. 110 Kensington Rd., KenSington, CT 06037 203-826-6379 
Cord ElectroniCS, Inc., 1,77 Cantiague Rock Rd. Westbury, NY 11590 ... 516-935-3640 

t Dia-Netics, Inc., 18823 Napa St., Northridge, CA 91~24 ... 816-886-2616 
Electro Assemblies, 425 Huehl Rd. Bldg. 17, Northbrook. I.L 60062 .. 312-498-6520 

§t Electronic Coil Corp., Fmmington Industrial Pmk, Farmington, CT 06032 
.... 203-677-6731 

t Electronic Transformer Corp., P.o. Box 188, Totowa, NJ 07511 201-942-2222 
Endicott Coil, 22 E. Chmlotte St, Binghamton, NY 13905 .. 607-797-1263 
Lectrohm Div. of Capeo, Inc .. Box 1028, Grand Junction, CO 81502 303-243-6480 
Mag-Con, 1626 Terrace Dr., St. Paul, MN 55113 612-633-8820 

tMagnetico Inc., 182 Morris Ave. Holtsville, NY 11742 .. 516-654-1166 
§Microtran Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580 516-561-6050 

Oeco Corp., 712 SE Hawthome Blvd., Portland, OR 97214 503-236-2440 
Renco Elctrns, 60 Jefryn Blvd., E., Deer Park, NY 11729 .. 516-586-5566 

tRoariwell,180VarickSt,NewYork,NY10014.. 212-989-1090 
\ § Rye Ind!<, Inc., 125 Spencer Pl., p.o. Box M, Mamaroneck, NY 10543 914-696-0060 

Sensor Corp., Box .140, Scottdale, PA 15683 412-887-4060 
tSigma Electronics Inc., 10630 Kinghurst Dr., Houston, TX 77099 .. 713-933-4700 

South "'m~rican Dev. Corp., Ale. 9, G·.Rp. Box 413, Hyde Park, NY 12538 
- .................... '914-229-8866 

tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030 816-761-6,314 
tTorwico Elctrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 201"364-1600 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763. 516-654-1880 

Transducer SYstems, Inc., 1510 Delp Dr., Kulpsville, PA 19443 ......... 215-256-4611 
t Transformer & Coil Products, TRW Electronic Assemblies Division, 150 Varick SI., New 

York, NY 10013 ....................................... ' ... , ........... 212-255-3500 
tVanguard Elctrns. Co. 1480 W. 178th St., Gardena, CA 90246 213-323-4100 

Wabash Electrical Components Group, A Kea'"lly-Naoonal Co" 1375 Swan Stree~ 
Huntington,lN 46750 .. ,.......................... ' .. , .. 219-356-6300 

§Waldom Elctrns., 4301' W. 69th St. Dept. EEM, Chicago,lL 60629 ., 312-585-1212 
tWayne Transformer Co., Inc" 99 Hazel St, P~terson, NJ 07503 , .. 201-278'-7674 

COilS, Transformer-1800 
Arstitn Products Inti. lid., 99 Jericho Tpke., Jericho, NY 11753, 516-333-8100 

•.•....•..•.•••.•. , •••..•.••....•..•.•.•....•.•..•..•..•.•..••.... A.212O 
tAutomatic Coil Corp., Sub. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 

33010,305-883-5311 .•.•..•. ,., •.• , •....•.•..•...•.••...•.•..•.•. A.1207 
Avionic Instra., 943 E. Hazelwood Ave., Rahway, NJ 07065, 201-388-3500 

......................... ; .... ' .................................. , 001891 
§ Dale Eleclronics, tnc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 . ' •...........•.•......•.•.........•.•....• A.2126-2127,2132 
t Gowanda Elctrns" 1 Industrial Pt., Gowanda, NY 14070, 716-532-2234 .. A.1240 

COils, Transformer-1800 
Microtran Co. Inc., 145 E. Mineota Ave., Valley Stream, NY 11580, 516-561-6050 

............... , ................................................. A·,241 
Multi Prods. Inti., 218 Littte Faits Rd., P.O. Box 238, Cedar Grove, NJ 07009, 

201-239-8183 •..•.•. ,.,., .••..•.• ,............................... A.2202 
North Hilts Elctrns., 1 Alexander Pt., Glen Cove, NY 11542, 516-671-5700 

............................ ~ ..................................... A.1243 
t Technilrot, 1952 E. Allegheny, Philadelphia, PA 19134, 215-426-9105 .... 1101010 

Abacus Controls Inc., 89 Readington Rd., Somerville, NJ 08876 ......... 201-526-6010 
t Abbott Transistor Labs., Transformer Div., 639 So. Glenwood PI., Burbank, CA 91506 

, ......... ",""""'" 816-841-3630 
§t Able Power and Engineering Inc., 335 S. New Ave., # H, Monterey Park, CA 91754 

,.,........... ............... ...... .. ............ 714-891-3568 
t AlE Magnetics, Div. of Vernitron, 701 Murfreesboro Rd., Nashville, TN 37210 

... ,., .................................................... , ........... 615-244-9024 
Albm, Inc., 19013 36th Ave. w., Lynnwood, WA 98036 ................. 206-771-4006 

§ American HV Test Systems Inc., Central Garrett Ind'l. Pk., Acciden~ MD 21520 
'"'.,''''' ......................... 301-826-8651 

Anro Elctrn.lnds., 300 Wildcat Rd., Downsview, ON, CANADA ........... 416-661-2600 
t A.p.w. Co., Inc., 72 W. Main, Rockaway, NJ 07866 .... 201-627-0643 

Atlantic Magnetics, Inc., 1441 S.w. 30th Ave., Pompano Beach, FL 33061 
....................... ................ . ................. 305-979-7920 

tAtias Engrg. Corp., 10 Cheney St., Dorchester, MA 02121 ......... 617-445-7100 
§ Belllnds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho Dominguez, CA 

,90224 ............................ ,.. .................. 213·537-5200 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Ken~ CT 06757 

.............. 203-927-3541 
t Bicron Elctrns., Box 807, Barlow St, Canaan, CT 06018 203-824-5125 
tBourns Instrs,lnc., Technical Prods. Grp., 6135 Magnolia·Ave., Riverside, CA 92506 

................. , ... , .................................... , 714-781-5433 
t Bourns MagnetiC Div., Technical Products Group, Box 1398, Romoland, CA 92380 

.......... , ..... ,...... .. ..... ,................ 714-657-5195 
Caddell-Burns Mfg., 40 E. 2nd St., Mineola, NY 11501 ....... 516-746-2310 

tCaddell Coil Corp., 35M Main St, Poultney, VT 05764 .. 802-287-4055 
Capeo, Box 1028, Grand Junction, CO 81502 303-243-8751 
Cmdinal Control Co., 110 Kensington Rd, Kensington, CT 06037 203-828-6379 

tChloride Power Electronics,10931 Pellicano Drive, EI Paso, TX 79935 915-592-9985 
Coil-Q Corp., 340 Bronxville Rd, Bronxville, NY 10708 .................. 914-337-4775 

tComponent Specialties Corp., 9143 E. La Rosa Dr., Temple City, CA 91780 
. .. .. . . .. .... ................................................ 213-283-0015 . 

tComputer Components, Inc., 629 Fifth Ave., Pelham, NY 10603 914-738-1611 
Computer Power, i 24E W. Main St, High Bridge, NJ 08829 .. 201-735-8000 
Cord Electronics, Inc. 177 Cantiague Rock Rd, Westbury, NY 11590 .. 516-935-3640 

t Cramer Coil & Transformer Co., Inc., 1121 15th Ave., Grafton, WI 53024 
.............. .. .... ,........ ................ 414-377-7040 

Cross Elctrns., 100 Commonwealth Dr., Warrendale, PA 15086 .. 412-776-1591 
Custom Coil.& Transformer, Box 2369, Zanesville, OH 43701 .. ' .. , ... , 614-452-6973 

t Del Elctrns. Corp., 250 E. Sandford Blvd., Mt Vernon, NY 10550 914-699-2000 
Delta Electronic 100 USA Delta Elctrn. 100 Co. Ltd" 3401 Investment Blvd. ,Ste. 5, 

Hayward, CA 94545 ' 415-785-5231;415-785-5235 
t Diamond Magnetics, p.o. Box 4736, San Luis Obispo, CA 93403 .. ..... 805-544-4019 
t Dia-Netics, Inc., 18823 Napa St, Northridge, CA 91324 .... 816-881;i-2616 
tDietz Design, Inc., 100 Electronics Pkwy., Belton, MO 64012 816-331-4911 

§t Dormeye! Inds., 3418 N. Milwaukee, Chicago,lL 60641 ..... 312-283-4000 
Douglas Randall, 6 Pawcatuck Ave. Pawcatuck, CT 06379 203-599-2075 
Electro Assemblies, 425 Huehl Rd. Bldg. 17, Northbrook, IL 60062 ... 312-498-6520 
Electrocom Inds., 1105 N.lronwood Dr., S. Bend,IN 46615 .... 219-232-2743 
Electrocube, 1710 So. Del Mm Ave., San Gabriel, CA 91776 " 816-573-3300 
Electronetics, Inc., Paine Field Bldg 335, Everett WA 98204 206-355-1855 

§t Electronic Coil Corp., Fmmingtc;m Industrial Pmk, Farmington, CT 06032 
... , . . .. .. .. .. .. .. . . .. .. .... .. , . .. . .. .. . .. .. .. 203-677-6731 

t Electronic Transformer Corp., p.O. Box 188, Totowa, NJ 07511 ... 201-942-2222 
Electro-PacifiC, 5782 Thornwood Dr., Goleta, CA 93017 .. • 805-964-0751 
Elma Engrg., 1066 E. Meadow Circle, Palo AHo, CA 94303 415-494-7303 
Endicott Coil, 22 E. Chmlotte St, Binghamton, NY 13905 607-797-1263 
Engineering Design & SIs., At 2, Box 305, Danville, VA ,24540 . 804-685-7073 

§t E-Tronics, 16774 Schoenborn, Sepulveda, CA 91343 213-892-7279 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033 .. 201-245-3200;8()()..526-4048 
General Magnetics, 211 Grove St, Bloomfield, NJ 07003 ... : .. 201-743-2700 

t Genisco Technlg. Corp., Fi~ers Div., 16435. Susana Rd, Rancho Dominguez, CA 90221 
.................................. . .................... >213-537-4750 

Hitran Corp., Agex, Rte. 31, RD 5-65, Fleinington, NJ 08822 201-782-5525 
Hurricane Electrns. Lab, P.O. Box 1280, Hurricane, UT 84737 " .. 801-63q-~003 

§ Inductive Prods., Inc., 11733 Mmkon Dr., Gmden Grove. CA 92641 ...... 714-891-2572 
Industrial Midwec CapaCitors 4902 T ollview Dr., Rolling Meadows, IL 60008 

................... 312-577-0120 
International High Voltage Elctrns., Inc. 98'MiII Plain Rd., Danbury, CT 06811 

.. .' ........... .'..... .. .............................. , ... 203-792-7820 
§tJB Elctrn. Transformers, 2300 W. Armijage Ave., Chicago,lL 60647 ..... 312-342-0080 

KGS Electronics, Inc., GAR Entprs, 2029 N. Lincoln Ave., Pasadena, CA 91103 
........ , .............................. , .'""............ 818-796-0786 

Lectrohm Div. of Capeo, Inc., Box 1028, Grand Junction, CO 81502 303-243-6480 
Leonmd Elec. Prods., 85 Industrial Dr., Brownsville, TX 78521 . 512-546-1625 
Mag-Con, 1626 Terrace Dr., St. Paul, MN 55113 .. . 612-633-8820 

t Magnetek, 7315 Red Deer Dr., Boulder:CO 80301-4696 ............ , 303-442-6700' 
tMagnetic Devices Inc., 5575 Kemny Villa Rd., San Diego, CA 92123 619-279-7054 
t Magnetico' Inc., 182 MO(I'is Ave., Holtsville, NY 11742 : ... ,.. 516-654-1166 

Mel Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704 
......................................... 516-587-0510 

Merrimack MagnetiCS Corp. 121 Hale St., Lowell, MA 01851 617-456-1467 
Neshaminy Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furiong, 

PA 18925 215-794-7411 
t Northlake Engrg.,,999 Anija Ave., Antioch, IL 6bo02 ............ 312-395-5710 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

.,., ............... ,.".... 609-296-7300 
t NWL Transformers, Rising Sun Rd., p.o. sOx 358, Bordentown, NJ 08505 ' 

c ............... 609-296-7300 

EEM 1985 §-PrOduct sold through distributors t-Product meets MIL specs 



Coils, Transformer-1800 (Cont'd) 

Oeco Corp., 712 SE. Hawthorne81Vd, Portland, OR 97214 ............. '503-238-2440 
t OPT Inds. Inc., 300 Red School La, Phillipsburg, NJ 08865 ............. 201-454-2600 

Oram Elelrns., Rte. 22, Putnam Business Park, Brewster, NY 10509,9587 
· ................ '. . . . .. . . . . . .. . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . .... 914-279-2966 

tOram Electronics, ·12 Cranston Rd.. Pittsford, NY 14534 ........... , ...... 718-381-4673' 
tOsborne Transformer, 19636 Derby St, Detroit, Mt 48203 .......... :. ," 313-388-4136 

Pan-Magnetics Intl; .Inc., 4&5-A Carson Plaza Dr., Carson.· CA 90746 .. ... ·213-532-1790 
t PeA Eicirns., ·16799 Schoenborn St, Sepulveda, CA 91343 .......... ;... .818-692-07~1 

Perrnaluster, Inc., 1644 N. K~ne $I.. Burbank, CA 91504 ............. 213-84'9-4543 
tPico Elclrns., 453 North MacOuesten Pkwy, Mt Vernon, NY 10552 ...... 914-699-5514; 

· '. 600-431-1084 
tPiconics, 26 Cummings Road. Tyngsboro, MA 01679 ................... 617-649-7501 

Prem Magnetics, 3521 N. Chapel Hill Rd, McHenry, IL 6.0050 .•... ! ..... 615-385-2700 
t PTC Tran~formers, P.O. Box 397, Rising Sun Road.. Bordentown. NJ08505 

· ..... ' ...... , .............................. , . . . . .. .. .. . . . ... .. . .... . .. .. 609-298-8200 
§ PUlse.Engrg.lnc., A Varian Sub., P.O. Box 12235, San Diego, CA 92112' 
. . ...................................................................... 619-266-2400 

t Rayca Elclrn. Mfg., 1625 . 12th St, Santa Monica,.CA 90404 ... :. . . . . . ... 213-450-0777 
Reneo Elctrns, 60 Jefryn Blvd, E, 0- Park, NY 11729 ...........•..... 518-566-5566 
Schott Corp., 1000 ParkerS Lk. Ad, Wayzata, MN 55391 .... : ............ 612-475-1173 
SFl: Technologies, 1501 1st St. San Fernando, CA 91340 ............. .- 213-365-9411 

t Shogyo Inll COrp., 267 Northern Blvd.. Great Neck, NY 11021 .......... 518-468-0911 
§ Shokai Far Eilst Ltd; 280 North Central Ave, Har1sdale, NY 10530 ..... 914-681-0700 
tSigma Electronics Inc., 10830 Kinghurst Dr., Houston. TX77099 . .' ...... 713-933-4700 
t Sigmapowar, Inc., .20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-Sig[l1a 
tSignal Transformer, 500 Bayiliew Ave, Inwood, NY 11696 .............. 518-239-45iO 

South American oev. Corp., Ate. 9, G.R.D. Box 413, Hyde Park, NY 12538 
· ......... ,. . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. .. . . . ... . . . .•. 914-229-8866 . 

Stanford Applied Engr\j. Inc., 3520 De La Cruz Blvd.. Santa Clara, CA 95050 
c· ...... ' ................... · ... ·"" ..................... ; .................. 400-988-0700 

TexaS Transformer Corp, P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
ThOrdarson Meissner, Components COrp. of·Amer., Electronic Center, Mt Carmel, IL 

62863' ............ \ ................................................... 618-262.5121 
Toko AmeriCa, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 

tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030 ........... 818-761-6314 
·tTorotron Corp, 519 South Filth Ave, Mt Vernon, NY 10550 ............. 914-664-2050 
tTorwico Eictrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201,364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 518-654-1890 

§t Transformer & Coil Producls, TRW Electronic Assernbli~ DiviSion. 150 Varick St, New 
York, NY 10013 .......... " ............................... : ........... 212-255-3500 

t ValOr Electronics, Inc., 2950 Airway Ave., Bldg. G-5, Costs Mesa, CA 92626 
· . . . . . . . . . . . .. . • . . .. . . . . . . . . . . . .. . . . .. . ............... :................ 714-540-9261 

tVanguard Elcirns.,CO., 1480 W.17Bth St, Gardena, CA 90248 .......... 213-323-4100 
t Voltampere Corp., 146 Horton Ave., Lynbrook, NY 11563.. . .. .... .. .. ... 516-887-9443 

Wabash Eleclrical Components Group, A Kearney-National Co., 1375 Swan Street 
'HuntingloA, IN 46750 ............................... : ...... ,........... 219-358-~ 

t Wayne Transformer Co., Inc., 99.Hazel St, Paterson, NJ 07503 ......•. : 201-278-7674 
Xylog Corp., 150 Tillman St, Westwood, NJ 07675 .............. , .. , .... 201-664-7997 

Coils, TV (All Types)-1800 
. § Belllnds., J. W •. Miller Div., 190.70 Reyes Ave" P.O. Box 5825, Rancho 

Dominguez, CA 90224, 213-537-5200. •...•..•.••. __ ••• __ . ____ •.• __ • A.1213 
§DaJe ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180., Yankton;SD 57078, 

605-665-9301 ...• ____ ••. __ ..•.•..•...•.•..••.•. __ •••• ____ .•. , •. __ ·A.1232 
Penn-Tran Corp., Box 1321, Rte. 144N, Wingate, PA 16880, 814-355-1521 

• .••••••••.• __ •••••••••••••••••.•••••. ; ••• __ • ' .••.••.•••• :. • • • • • •• A.1266 
Toko Anierica, Inc., 1250 Feehanville. Dr., ML Prospect" IL 60056, 3.12-29NI070 

•••.•..••• ,. ______ ............................................... A.1279· 
Amo Elctrn Inds., 300 Wildcal Rd, Downsview, ON, CANADA ........... 416-661-2600 
CaddellcBurns Mfg., 40 E 2nd St, Mineola, NY 11501 ................... 516-748-2310 
Caddell Coil Corp., 35M Main St, Poultney, VT 05764 ................... 802-287-4055 

t Cramer Coil'& Transformer Co., Inc., 1121 15th Ave., Grafton. WI 53024 
...................................................................... 414-377-7040 

·DeiIEI Electronic Ind USA, Detta Elctrn. Ind. Co. Ltd, 3401 Investment Blvd., Ste. 5, 
Hayward, CA 94545 .... .-~ ............................. 415-765-5231;415-765-5235 

Intemational High Voltage Elclms.: Inc., 98 Mill Plain Rd, Danbury, CT 06811 
........................ ; .............................................. 203-792-7620 

Leonru:d EIee. p!ods., 85 Industrial Dr., Brownsville, TX 78521 ......•..... 512:546-1625 
§ Mitsumi Elee. Co., Ltd., 8-2, e-Cflome, Kokuryo, Chofu-.city, Tokyo, JAPAN .... 489-5333 

Pram Magnetics, 3521 N. Chapel Hill Rd, McHenry, IL 60050 ............ 615-385-2700 
§t R.CD Components, Inc., 330 Bedford Sl; Manchester, NH 03101 .......•. 603-669-0054 
. Renco Elctrns., 60 Jefryn Blvd,. E, peer Park, NY 11729 ................. 516-588-5566 

§Shokai Far East ltd., 280 North Central Ave., Hartsdale, NY 10530 ... c. 914-681'.0700 
South American Dev. Corp., Ate. 9, G.R.D. Box 413, Hyde. Park, NY 125~ 

............................ , ........................................... 914-229-8866 
Standsx ElcirnS., 4538 Camberwell Rd .• Cincinnati, OM 45209 .......... 513-871-3777 
Thordarson Meissner, Components Corp. of Amer., Electronic Center; Mt Carmel, It. 

62883 .... , ........................................................... 618-262-5121 
tTrans American Transfo,"\er, 142 Peconic Ave .. Medford, NY 11763 ... : 516-.654-1880 

Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 
§tWork.man Elclm. Prods., Bpx 3828,.Sarasota, FL 33578 ................. 813-371-4242 

COils, Variable-1800 . 
. Arstan Products Inll Ltd., 99 Jericho Tpke., Jericho, NY 11753, 516-333-8100 

.... " .................. __ ............................... : ..•••••• A·2120 
tAutomatic Coil Corp., Sub. Designatronics, Inc., 455 E. 1D.th ·Ave., Hialeah; FL 

33010.,305-883-5311 ....................... __ .,., •• __ •••••.• .' .. :. A.12D7 
§Belllnds., J. W. Miller Div.:19070 Reyes Ave., P.O. Box 5825, Rancho 
- Dominguez, CA 90224, 213,537-5290. ••••..••..•..••• __ ..•. ____ ••.. A.121:! 
Caddell-Burns Mfg., 40 E. 2nd'S!., Mineola, NY 11501, 518-748-2310. •••. A.1218 

§t Gowanda Elctrns., 1 Industrial PI., Gowanda, NY 140.70., 718-532-2234 •• A.124D 
tHisonic, Inc., 249 N,TI"09SI, P.O. Box 1130, Olathe, KS 66061-1130, 913-782-Q012 

.•.•..•....•.•.•••..••• __ ...................... __ •.•..•.••..•.•.. A·2157 
Lenco Elctrns., Inc., 1330 Belden St., McHenry, IL 800.50, 815-344-2900 .•.••• 

.......................................... A·2164 
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North Hills Elctrns., 1 Alexander PI" Glen Cove, NY 11542; 518-671-5700 
.............................................. : .•.•..•.•.•• , ..... A·1243 

§t NytronicaComponents Grp.; Inc., Orange St, Darlington, SC 29532; 80.3-393-5421 
....................... , ................................ A.1244;1262;1263 

t Piconics, 26 Cummings Road, Tyngsboro, MA 0.1879, 617-649-7501 •• ~,.' A.1273 
Toko America, Inc., 1250 Feehanville Dr., ML Prospect" IL 60056, 312-297~D70 

............. ____ .•.•.••• __ ''''.'. '.' ., ....... , ............... : .... A.1279 
tAlE Magr)etics, Div. of Vernitron, 70) Murfreesboro'Rd, Nashville, TN 37210 

........................ : .•. , ........ ; ... : ............................. 615-244-9024 
§American HV Test Systems Inc., Central Garrett Ind'l.Pk., Accident MD 21520 

........................... : ............................... , .............. 301-828-8651 
Anro·Elctrn.lnc!s., 300 Wildcat Ad., Downsvlew, ON, CANADA ............ 416-661-2600 

t Caddell Coil Corp., 35M Main. $I.. Pouftney, VT 05764 ... v. .... ,,: ........ ; 802-267-4055 
Coilcraft, 1102 Silver Lake Ad, Cary, IL 60013'· ................ , .... , .... 31;1.-639-6400 

tCoiI-QCorp., 340 Bronxville Ad., BronXville,'NY 10708 .................. 914-337-4775 
t Component Specialties Corp., 9143 E La Rosa Dr, Temple City, 'cA 91780 

............................................. ; ............. , ............ 213-283-0015 
Cord .Electronics, Inc., 177 Cantiague Rock Ad., WestburY, NY 11590 ... 616-935-3640 

tCrarner Coil & Transformer Co., Inc., 1121 15th Ave; G;"lton, WI 53024·. 
.................................. : .................. : ................... 414-.377-7040 

§t Delevan Div., ~rican Precision Inds. Inc., 270.Quaker Rd, E Aurora, NY 14052 
.............................................. ,.' . . . .. .. . . . . . . . . . . . . . . . .. 716-652-3600 

DeHa ElectroniC Ind. USA, DeHa Eictrn. Ind Co. Ltd, 3401 Investment Blvd., Ste. 5; 
Hayward, CA 94545 ................................... ~15-785-5231;415-785-5235 

tDietz Design, Inc., 100 Electronics Pkwy, BeHon, MO 64012 ............ 616-331-4911 
Electro Assemblies, 425 Huehl Ad. Bldg. 17, Nol1hbrook, IL 60082 .. ' .... 312-498-6520 
Electrocom Inds, 1105 N. Ironwood Dr, S. Bend, IN 46615 ............... 219-232-2743 

.. ElectrO Design Sys., 100 W. 36th St, Ste. S, National City, CA 92050 .... 619-420-2351 
Elma Engrg., 1086 E Meadow Circle, Palo Alto, CA 94303 ...... '. . . . . . .. 415-494-7303 
·E~Rad Mfg., 2800 W. Cullom Ave., Chicago, IL 60818 ............... : ... 312-478-7300 

§ Mechanical Techn., 968 Albany Shaker Rd, Latham, NY 12110 ........... 518-765-2353 
Oeco Corp., 712 s.~ Hawthorne Blvd, Portland, QR 97214 ............. 503-238-2440 
Permalu~er, Inc., 1644 N. Keystone St, Burbank, CA 91504 ............. 213-649-4543 
Prem Magnetics, 3521 N. Chapel Hill Rd.. McHenry, IL 60050 ..... 615-385-2700' 

. tRayca EIctrn Mfg., 1'625 12th St, Santa Monica, CA90404 ............. 213-450-0777 
Renco Elctms, 80 Jefryn Blvd, E, Deer Park, N'( 11729 .. . . . . . . . . . . . . .. 516-586-5566 

§ SF,E Technologies, 1501 1 st St, San Fernando, CA 91340 ............ 213-365-9411 
South .American Dev. Corp, Ate. 9, G.A.D. 'Box 413, Hyde Pari<. NY 12538 

........................................... ,...... .. ........ 914-229-8866 
§tSprague-Goodman Elcllns, Inc., 134 FuHon Ave., Garden City Pk., NY 11040 

................ : ...... :.................. .. .......................... '. 516-746-1385 
Siandex Elctrns., 4538 Carnberjwell Rd, Cincinnati, OH 45209 ........... 513-871-3777 

§ Stanford APPlied Engrg. Inc., 3520 De 4t Cruz jllvd., Santa Clara, CA 95050 
...................................................................... 400-988-0700 

tTrans American Transformer, 142 PeconicAve., Medford, NY 11763 .... 516-654-1880 
§t Transformer & Coil Producls, TRW Electronic Assemblies Division, 150 Varick St, New 
. York, NY 10013 ..................................................... 212-255-3500 
·tVanguard Elclrns. Co., 1480 W. 178tr St, Gardena, CA 90248 .......... 213-32.3-4100 

COils, Vidicon Alignment-1800 
t Penn-Tran~orp.,.Box 1321, Rte.144N, Wingate, PA 16890, 814-355-1521 

•••.•..•••.•.•.•..••.•. __ •. __ ..................................... A.1266 
tCELCO, 70 Constantine Dr., Mahwal\ NJ 07430 ......... , ........... , .. 201-327-1123 

Hamamatsu photonics KK., 325-6 Sunayarna,Cho, Hamarnatsu City, Shizuoka Pre!, 
JAPAN............................... . 0534-52-2141 

Hitachi America, 1800 Bering Dr., San Jose CA 95112 . 408-292'6404 
Renco Elclms, 60 Jefryn .Blvd, E, Deer Park, NY 11729 516-586-5.566 

COils (MIL), Non-RF-2440 - See Vol. B 
Coils (MIL), RF-2440 .....,. S~eVo/.· B 

Cold-Cathode Readout Tubes - See Tubes, Readout 
(Vat A) 

Cold Plates - See .. Thermal Platforms (Vol. D) 

Collection Systems (Mll)~a475- S~e Vol. D 

Conimat~rs-2900 - See. Vol. D 

Combiners, Microwave - See Couplers, Microwave 
(Vol. A) 

Communications Int~lIigence (Comint) Systems (MIL)-
3475 - See VOl. D 

Communications Systems, FM-1900 - See VOl. D 
Communications Systems, Laser-1900 -: See Vol. D 
Communications Systems, Microwave~3400 - See 

VO/ .. D .. 

Communi.cations Systems, MultipleX-1900 - See VOl./) 

Communications Systems, Telemetering-1900 - See 
Vo/.D· . . 

,Comn1unications' Systems, Telephone~1900 - See 
Vo/.D 

Commutators-3500- See Vol. B 

Comparators, Analog - See Comparators, Voltage (Vol. D) 

§-Product sold through distributors t-Product meets MIL specs I;EM 19.8~ 



Comparators, Attenuation-3400 -See Vol. D 

Comparators, Capacitance - See Bridges, Capacitance 
(Vol. D) 

Comparators, Digital-2900 - See Vol. D 

Comparators, Dimension Calibrators-4100 - See Vol. D 
Comparators, Frequency-2900 - See Vol. D 

Comparators, Impedance- See Bridges, Impedance 
(Vol. D) 

Comparators, Inductance - See Bridges, Inductance 
(Vol. D) 

Comparators, Optical-2900 - See Vol. D 

Comparators, Phase-2900 - See Vol. 'D 

Comparators, Resistance - See Bridges, Resistance 
(Vol. D) 

Comparators, Voltage-2900 - See Vol. D 

Compounds, Encapsulating, Molding, Potting-Also See 
Plastic Raw Materials-1600 - See Vol. C 

C-ompounds, Insulating-3100 - See Vol. C 

Computer-Aided Design services - See Computers, CAD, 
CAM, & CAD/CAM·(Vol. D), Services, Computer-Aided 
Design (Vol. D) 

Computer Interfaces - See Interfaces, Computer 

Computer Logic Circuits - See Cards, Logic (Vol. D), 
Circuits, Hybrid (Vol. A), Integrated Circuits (Vol. A), 
Modules, Logic (Vol. A) 

Computer Tape Recorders - See Recorders, Computer 
Data (Vol. D) 

Computer Type Indicators - See Displays, Indicator Lights 
(Vol. B) 

Computers, Analog-2025 - See Vol. D 

Computers, CAD, CAM, & CAD/CAM-2025 - See Vol. D 
Computers, Digital, Mini-2025 :- See Vol. D 

Computers, Digital, Micro-2025 - See Vol. D 
Computers, Hybrid, Analog/Digital-2025- See Vol. D 

Computers, Mainframe-2025 - Se~ Vol. D 

Computers, Micro-2025 - See Vol. D 
Computers, Mini, High End-2025 - See Vol. D 

Computers, Mini, Low End-2025 - See Vol. D 

Computers, Mini, Mfdrange-2025 - See Vol. D 
Computers, Pe,..onal-2025 - See VOl. D 
Computers, Small Busir'less-2025 ~·See Vol. D 

Computer Sets (MIL), Digital Data-:3475 - See Vol. D 

Computer Systems (MIL)-3475 - See Vol. D 
Computing Equipment, Peripheral - See Converters, 

Digital To Paper Tape (Vol. D), Printers (Vol. D), 
TerminalS, Data Display (VOl. D), etc. 

Concentrators, Communlcations-1900 - See Vol. D 
Conditioners, Power Line - See Regulators & Stabilizers, 

Voltage (Vol. D), Line Conditioners (Vol. D) 

Conductive Elastomers-4525 - See Vol. C 

Conductive FabriCS, Films & Tapes - See Fabrics, 
Conductive (Vol. C) 

Conductive Plastic Materials & Parts-4525 - See Vol. C 

Conduit, Electrical-6000 - See Vol. C 

Connecting Blocks, Data-2100 - See Vol. C 

Connecting Blocks, Modular Telephones-2100 - See 
Vo/.C ' 

Connector Adapters-2100 - See Vol. C 

Connector Backshells-2100 - See Vol. C 

Connector Blocks, Mother Board-2100 - See Vo/.C 

Connector Boxes & Strips, Power Outlet-2800 - See 
Vol. C 

Connectors, Antenna - See Connectors, RF, Coaxial & 
Triaxial (Vol. C) . 

Connectors, AC Power-2100 - See Vol. C 

Connectors, Audio-2100 - See Vol. C 

Connectors, Back Panel- See Connectors, Wirewrap (Z-3 
Level) (Vol. C) 

Connectors, Battery-2100 - See Vol. C 

Connectors, Cable-2100 - See Vol. C 

Connectors" Circular, MSI AN-2100 - See Vol. C 

Connectors, DIN-2100 - See Vol. C 

Connectors, 0 Subminiature-2100 - See Vol. C 

Connectors, Edgeboard - See Connectors, Printed Circuit, 
Card Edge (VoL C) , 

Connectors, Elastomeric-2100 - ~ee Vol. C 

Connectors, Fiber Optic-2475 - See Vol. B 
Connectors, Filtered-2100 - See Vol. C 

Connectors, Flat Cable (Incl. Flexible)-2100 - See Vol. C 

Connectors, Fused-2100 - See Vol. C , 

Connectors, Heavy Duty, Power-2100 - See Vol. C 

Connectors, Hermetically sealed, Pressurized, or 
Waterproof-2100 - See Vol. C 

Connectors, High Voltage (1,000 Volts & Over)-2100 -
See Vol. C 

Connectors, IDC (Insulation Displacement Contact)-2100 
- See Vo/.C 

Connectors, Integrated Circuit - See Sockets, Integrated 
Circuit (Vol. C) 

Connectors, LCD-2100 - See Vol. C 

Connectors, Magnetron-2100 - See Vol. C 
Connectors, Miniature, Subminiature & Microminiature-

2100 - See Vol. C 

Connectors, MiSSile (Umbilicals, Interstage,· Post Boost)-
3475 - See Vol. D 

Connectors, Piggy Back - See Connectors, Wirewrap (Z-3 
"Level) (Vol. C) 

Connectors, Plug-in, Program Board~2100 ~ See Vo.l. C 

Connectors, Printed Circuit, Card Edge~2100 - See 
Vol.C 

Connectors,Printed Circuit (Other than Card Edge)-
2100 - See Vol. C 

Connectors, Rack & Panel-2100 - See Vol. C 

Connectors, RF, Coaxial & Triaxial-2100 - See Vol. C 

Connectors, Solderless-2100 - See Vol. C 

Connectors, Splicing-2100 - See Vol. C 

Connectors, Stripline-2100 - See Vol. C 

Connectors, Test-2100 ...; See Vol. C 

Connectors, Therfuocouple-2100 - See Vol. C 

Connectors, Video-2100 - See Vol. C 
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<Coils" Transformer4800 
'",' '. 

Con~ectors, Wirewrl:lp {Z-3~vel)~2100- See Vol. C 

"Connectors, Wire - See Wire cNllts (Vol. C) 

Connectors, Zero & Low tnsertio" Force-21 00 - See 
, Vo/.{;) " 

, Connectors &T'erminals"Push-on, .QQic,k Disconnect-
2100 .., Se~ Vol. q 

Connectors (MIL), Flat Cable-2440 - See Vol. B 
• . c' \ 

Connectors (MIL), Power,.2440- See Vol. B 

Connecto~ (MIL), Printed Circuit-2440 .:.. See Vol. B 

Connectors (MIL); RF-2440' - See Vol. 8 
Consoles, Cabinet - See Benthes,'Consales etc: (Vol. C) 

Consoles (MIL),ECCM-3475 - See Vol. 0 . , , 

" Contact CI~aners - See Cleaners & Solvents (Vol. C), 
Burnishers, Contact (Vol. C) , 

Contact Strips; Finger~4525'- See Vol. C 
"".: \ 

COritactors (MIL)~2440 ;;..' See Vol. B 

Contactors - See Relays, Power (Vol. B) 

Contacts, 'Electrical-2800 - SeeVot C 

ContactsiMiL), Assemblies & Holders-2440 - See 
Vol. B . 

Containers, Shielded (All T~pes) - See Enclosures, 
Shielded (Vol. C) 

Containers, Shipping; Metal & Fibergiass - See 
Enclosures, Shipping; Metallic & NQnmetailic (Vol. C) 

Containers,' Storage-3c1iOO .,... see Vol." C 

Controllers, Card Reader/,punch, Add-in-2000 - See 
( Vol. 0 " 

Controllers, . Card Reader /Punch,Standal9ne .. 2QOO -
See VoI.D 

, " "", '. ' 

Controllers, Energy Conservation-2200 - See Vol. D 
. . 

ControUe~s, Error~1900..., SeeVol.'D 

ContrOllers, Floppy Disk Dri'fe, Add-in-2000 "-See 
Vol. 0, r 

Controllers" Floppy Disk Drive, Standalone-2000 - See 
Vol, D 

Controllers, Hard Disk Drive,;Add-in~2000"" Se.e VotD 

Controllers, Hard Disk .Orive,lStandalone-2000 - See 
.vol .. 0, ',', I . 

Controllers, IEEE 488 (GPIB) Bus-2900 .... , see Vol; 0 

Controllers, Magnetic Tape Drive, Add-iI'l-2000 ;;;.. See 
~tD ~: ,. 

Controllers,Magnetic Tape Drive,Standalone~2000 -
See Vol. 'D 

Controllers, Mem0l)LDevice, Add-in-2000·":'" See Vol. D 

Controllers, Memory Device, Standa,lone-2000 - See' 
VoI .. D '," 

CoritllOllers, Paper Tape Reader/Punch, Add-in-2000 -
See Vol. D .,'/ ' ( , 

Controners; Paper Tape Reader/ Punch; Standalone-
2000 - See Vol. D ' 

Controllers, Plotter, ~dd-in~2000 ,-S"eV91. D; 
Controllers, Plotter, Standaloner2009....,,~ee Vol. 0 

Controllers, Power-3,130·"," See VoI.D 

Controllers, Printer';Add-in-2000 - SeeV,ol; D-.; 
Controllers, Printer, Stan~lone-200Q-see Vol. D 

. §;'ProduqtsG!dthrQughdistributors 
r . 
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Controllers, Programmable-2200 - See Vol; D. 

Controllers. Protocol, Communications~2C)OO- See 
VoI.D 

Controllers, Terminal, Add-in-~OO - SeeVo/:;1!J 

Controllers, Terminal, Standalone-2000 - See,VoI.D 

Controls, Audio System Consoles-2200 -See Vol. 0 

Controls, Capacitance'Operated-2200'7"See Vol, D 

Confrols, Carbon - See Potentiometers (Vol. A); Rh~stats 
(Vol. A)' .',' , ' ' 

Controls, Computer Input, Joysticks, Mouse Devices, 
etc.-2OO0, - See Vol. D 

-Controls, Constant Impedance - See Attenuators(Vol. A) 

Controls, Counting & Sorting-2200 ;'" S,e VoJ. D 

Controls, Density-2200 - See-vol. D' 

Controls, Dlmension-4100 - See Vol.D 

Controls, E~v'ironmental Test Equipment-2550 - See 
Vol. D . . 

Controls,Fader-1300 - See Vol. 0 

ControlS, Fluid Conductivity-2200 - See' Vol. D 

Controls, Fluid Flow-2200 - See Vol. 0 

Controls,'Frequency.2200 - See VoI .. O 

Controls, Gas-2200 - See '101. 0 

Controls,Humidity-2200 - See voi. D 

Controls,' Ig,nitron firing-2200 - See. Vol. D" 

Controls, Joystick; Mouse Devices,etc: -; See Controls, 
Computer Input (Vol. D) . . 

Controls,' Lamp Dimming, Fla$~ing~2200 - See Vo/' D 

Controls, Leve1,Dry Material-2200 ;;;.. See, Vol. D 

. Controls, Level; Liquid-2200 - See Vol. D 

Controls, Machine. Tool-2200 - See Vol. D 

Controls; Moisture - See Controls, Humidity (yo I. D) 

Controls, Motor Speed-2200 - See Vol. D 

Controls, Oscillator-2200 - See Vol. D. 
. . , -

.Controls, Photoelectric~2200 . ..;.. See Vo/,D 

Controls, Positioning-4100 - See Vol. D 

Controls, Pressure-2200 - See Vol. 0-

ContrOls, flrop9rtional-2200 - See Vol. D 

Controls, Pr9ximity~Also See Controls, ,Capacitance '. 
Operated~2200 - See Vol. D 

Controls, Re.:note-2200 -See Vol. 0 

Controls,Run, Shutdown Command, Stal1:2200 - See 
Vol. D' f, ., 

Controls, SCR"~200- See Vol. 0 

Controls, Sensing/Monitoring-Voltage, Phase, 
FrequenC.y-2200 .. See Vol. D . 

Contr~ls, servo SYstem-4900 - See Vol. D 
. '-:', "\, 

Controls,Stepping ""010r-2200 - See Vol. D 

Controls, Tempe'qture.2200 - See Vol. ,0 

Controls, Timing - See Timers (Vol. D), 

Controls, Torque, Electronic-2200 - See Vol: D 

Controls, Vibrator-2200 - See Vol.D 

Controls, Voltage Regulating'- See Regurators& . 
Stabilizers, VoHage (Vol. D) . 

t-PrOdUct meets MIL specs 
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Controls, Volume & Tone - See Potentiometers (Vol. A), 
RheostatS (Vol. A) 

Control Systems, Air Traffic·3475 - See Vol. D 

Control System~, Robotics-4900 - See Vol. D 

Convection Cooling Packages, Semiconductor - See 
Heat Sinks, Semiconductor (Vol. C) 

Converters, AC to DC (Nonrotary)- See Power Supplies, 
AC Input, DC Output (Vol. D) 

Converters, Analog to Digital-2325 - See Vol. D 

Converters, Analog to Pulse-2325 - See Vol. D 

Converters, ASCII to Baudot-2325 - See Vol. D 
. . . 
Converters, ASCII to BCD-2325 - See Vol. D 

Converters, BCD to ASCII~2325 - See Vol. D 

Converters, Binary to BCD-2325 - See Vol. D 

Converters, Binary to Decimal-2325 - See Vol. D 

Converters, Card to,Tape-2000 - See Vol. D 

Converters, CRT Display-2000 - See Vol. D 

Converters, DC to DC, Less Than 30 VDC Output-4000 
- See Vol. p 

Converters, DC to DC, 30 to 300 VDC Output-4000 -
See Vol. D' 

Converters, DC to DC, 300 te> 1,000 VDC Output-4000 -
See Vol. D 

Converters, DC to DC, Greater Than 1,000 VDC Output-
4000 - See Vol. D 

Converters, DC to Sine/Cosine-2325 - See Vo/.·D 

Converters, DC to Synchro-2325 - See Vol. D 

Converters, Digital to Analog-2325 .... See Vol. D 

Converters, Digital to Paper Tape-2000 - See Vol. D 

Converters, Digital to Resolver-2325 - See Vol. D 

Converters, Digital to Synchro-2325 - See Vol. D 

Converters, Frequency to Frequency-1900 - See Vol. D 

Converters, Frequency to Voltage-2325 - See Vol. D 

Converters, Frequency, Logarithmic-40SO -See Vol. D 

Converters, Frequency Shift Keying-1900 - See Vol. D 

Converters, Frequen~y to DC-Also See Power Supplies, 
AC Input, DC Output-4000 - See Vol. D 

Converters, Graphic to Digital-2QOO - See Vol. D 

Converters, Multiplying, Analog to Digital & Digital to 
Analog-2325 - See Vol. D 

Converters, Paper Tape to Magnetic Tape-2000 - See 
Vol. D 

Converters, Phase-40SO. - See Vo/.D 

Converters, Polar to Rectangular Coordinates-2325 -
See Vol. D 

Converters, Power Frequency, Electronic-4050 - See 
Vo/.D 

Converters, Power Frequency, Rotary-40SO - See 
Vo/.D "-

Converters, Pressure to DC, Pressure to Frequency -
See Transducers, Pressure (Vol. B) 

Converters, Rectangular to Polar-2325 - See Vol. D 

Converters, Resolver to Digital-2325 - See Vol. D 

Converters, RotaI)' -:- See Motor Generator Sets (Vol. D) 

Cores, Magnetic, Ferrite,L,' E, etc.-1850 

Converters, Serial to Parallel! Parallel to Serial-2325 -
See Vol. D 

Converters, Synchro to Digital-2325 - See Vol. D 

Converters, Synchro to Unear DC-2325 - See Vol. D 

Converters, Synchro to Sine/Cosine-2325 - See Vol. D 

Converters, Tape to Card-2000 - See Vol. D 

Converters, Telemetry-1900 - See Vol. D 

Converters, Thermal-5300 - See Vol. S 

Converters, UHF to VHF-1900 - See Vol. D 

Converters, VLF to HF-1900 - See Vol. D 

Converters, Voltage to Frequency-2325 -. See Vol. D 

Converters (MIL) DC to DC-3475 - Se~ Vol. D 

Converters (MIL), Frequency-3475 - See Vol.D 

Coolants, Circuit & Component - See Refrigerants, Spray . 
(Vol. C) 

Cooling Equipment -See Air Conditioners (Vol. C), 
Blowers & Fans (Vol. C), Heat Exchangers & Systems 
(Vol. C) 

Coolingl Heating Modules, Thermoelectric~5300 - See 
Vo/.S 

Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords & Tapes, Lacing-6000 - See Vol. C 

Cords, Communication, Control, Microphone, etc. - See 
Cable, Specifie Type (Vol. C) 

Cords, Line & Set, Extension-60~ - See Vol. C 

Cords, Line (Lamp) - See Cable, MLllticonductor (Vol. C) 

Cords, Une, Resistance-6000 - See Vol. C 

Cords, Patch-2100 - See Vol. C 

Cords, Power - See Cable, Power (Vol. C) 

Cords, Retractile-6000 - See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone 
(Vol. C) . 

Cords, Twin Lead - See Cable, Multironductor (Vol. C) 

Cords & Cable, Dial Drive-2400 - See Vol. C 

Cords & Cord Sets, Telephone-6000 -:- See Vol. C 

Cords & Cord Sets, International-6000 - See Vol; C 

Cores, Ceramic-18SO 
t Centerflex Techn. Cofp., 221 Seventh Ave., P.O. Box 21, Hawthoine, NJ 07507 

..... : ...........................................•................•..... ' 201-423-0505 
§ Ceramic Magnetics, Inc., 87 Fairfield Rd., Fairfield, NJ 07006 ........... .201.-22?-4222 

Cord Electronics, Inc., 177 Csntiague RoCk Ad., Westbury, NY·11590 ... 516-935-3840 
t Honeywell Inc., Aerospace & Defense Grp., Honeywell Plaza, Minneapolis, MN 55408 

....................................................................... 612-1\70-5188 
Krystinel Corp., 126 Pennsylvania Ave., Paterson, NJ07503 ............. 201-345-8900 
3M Co, Tech Ceramic Resources, 3M Center 225-4W, St Pau~ MN. 55101 

. .•.. .. •.. .. . . . •. . . .. .. . .. . . .. . . .. . .. .. .. .. .. .. • . .. . .. .. . .. . . . . .. .. .. .. 6H-736-0601 
Nationai BeryIli8 Corp.. Greenwood Ave., Haskell, NJ 07420 ............. 201-839-1800 

tNorton, One New Bond St, Worcester, MA 01608 ....................... 617-853-1000 
Perni8g, 400 Karin La., Hicksville, NY 11801 ............................ 516-622-3311 

§PlEisseyCeramic Div, 8th & Harrison SIs., Frenchtown, NJ 08825 ....... 201-996-2121 
tQuartzite Processing, Inc., 6 Holyoke St, Malden, MA 02.148 ............ ·617-322-1380 

Radio MaterialS Corp., 4242 W. Bryn Mawr, Chi\:ago.lL 60848 .......... 312-478-3800 
StaCkpole, Electronic Components Div., 201 StaCkpole St, St Marys, PA 15857 

.................... : ................ .- .................................. 814-781-1234 
Star Porcelain, 11 Muirhead Ave., Trenton, NJ 08838 ................... 609-392-3154 
.Steward, D. M, MIg. Co., P.O. Box 510, Ch8Itanooga, TN 37401 ......... 615-887-4100 

§TDK Corporation of America, 4711.GoW Ad., Skokie, IL 60076 ........... 312-679-8200 

Cores, Magnetic, Ferrite, L,E, etc.-1~SO 
Allan-Bradley Co., Electronics Group, Div. of Rockwell Corp., Magnetic Products 

DIv., 5900 N. Harrison SL, Shawnee, OK 7'\8"1, 405-275-2100 ••••••.• A.1298 
§t KrysIlnel Corp., 126 Pennsylvania Ave., Patel"8Ol!, NJ 07503, 201-345-8900 

......... :.: ...... , ............................................ '.' A·1304 
§ Allen-Bradley Co., Electronics Group, RockweH Corporation, 1201 S .. SacondSt, 

Milwaukee, WI 53204 ... , ............................................ 414-671-2000 

EEM 1985 §-Procluct sold throu~h distributors t-Product meets MIL specs 



Cores, Magnetic, F,rrHe, L, E, etco-1850 (Cont'd) PRODUCT INDEX & DIRECTORY 
. § Amperex Electronic Corp., Ferroxcube Div. 5063 KingS Hwy;S8ugerties, NY 12477 

..................•.•...... : .•..•................•...........•.... , ...• 914-246-2811 
t Ampex Corp., 401 Broadway, f\edwood City, CA 94063 .....•..........• 415-367-2011 
§Ceramic Magnetics, Inc., 87 Falrfield Rd., Falrfield, NJ 07008 ..•.........•. 201-:127-4222 

Electrical Plastics Corp., 5,00 Long Branch Ave., Long Branch, NJ 07740 
. . ................................... ,. .. : ... , ...... : .............. : ......... 201-B7G-95oo 

§ Falr-Rtte Prods., PO Box J, Wallkil~ NY 12589 ' .... .. .. .. . . .. .. .. .. .. .... 914-895-2055 
Ferronlcs, 52,N. MalnSt., Falrport, NY 14450 ~ ...... ; .................... 716-223-1010 
J. Tl'Onics, /\polio Magnetics, 2720 W. Beverfy Rd. Los Ai\geles, cA 90057 

.. , .................. : ......... , ........ ~ .......... : ........... , .. , .... 2~3-381-2500 
t Magnetics, Box 391, Buller, PA 16003-0391........ ... . .. .. .. .. . .. .. ... 412-282-8282 
§ Murata Mfg. Co., Ltd., 26-1 0-2-chome-Tenjin, Nagacka-Kyo-Shi, Kyoto, Japan, JAPAN 

•......••....•...•......••.. ' ... , .'., ....•.... , ................... , .. , .•.. 075-951-9111 
Permag, 400 Karin La., Hicksville, NY 1'1801 ............................. 516-822-3311 
Radio M~erials Corp., 4242 W,Bryn Mawr, Chicago.lL B0646 ........... 312-478-3600 

§ Siemens Components, Inc., 186 Wood Ave., S. Iselin, NJ 08630 . . ... . . • . .. 20t -321-3400 
stackpole, Electronic Components Div. 201 Stackpole St., St Marys, PA. 15857 

......... ; .' ..................... .': .'. .. .. . .. . .. ... . . ... . . .... .. . .. . ..... 814-781-1234 
Steward, D. M. Mfg.' Co., P.O. Box 5)0, CtjaIIanoqga. TN 37401 .::: ..... 615-!j67-41oo 

§ TDK Corporation 01 America, 4111'GoH Ad.; Skokie, IL 60076 ........... 312-679-8200 
ThomSon-oCsF ~ Corp.,. Passive Camp. Dlv. 5650 CariOga Ave., Sutta 300, 

Woodland Hills, CA 91367 ............................................ 818-887-1010 
§ Totioku Metailnds:, 5-8,2-Ghoma, Kttaaoyama Mi~o-Ku, Tokyo, JAPAN 

................... ; .......... , ........................... , ........ Tokyo'03-402-6161 

Cores, Magnetic, Ferrite, Pot/Cup-1850 
Allen-Bradley Co., Electronics Group, Dlv. of .Rockwell Corp., Magnetic Products 

DIY., 5900 N. Harrison St., Shawnee, OK 74801, 405-275-2100 •• • • • • •• A.1298 
DeRlvan Dlv.; Amerfcan ~n IncIa. I~:, 270 Quaker Rd., E.Aurora, NY 14052, 

716-652-3600 ... ; ................... : ............ : • .. . .. .. .. .. .... A.1238 
Kryslinel Corp., 126 Pennsylvania Ave:, Patllraon, NJ 07503, 201-345-8900 

•••••••••••••• ~. ; • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • •• A.1304 
Len~ Elctrns., Inc., 1330 Belden St., McHenry, IL 60050, 815-344-2900 

A·2165 
Renco Elctrns., 60 Jefryn Blvd., E., Deer Perk, NY 11729, 516-586-5566 •••••• 

Ao1276 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204 ................................................. 414-671-2000 
§Amperex Electronic Corp., Ferroxcube Div. 5083 Kings Hwy. Saugerties, NY 124n 

................................. , .................... : .................... 914-246-2811 
CaddeI~Bums MIg., 40 E. 2nd St, Mineola, NY 11501 ................... 516-746-2310 

§Ceramic Magnetics, Inc., 87 Falrfield Rd.,Falrfleld, NJ 07006 ....•.•..... 201-227-4222 
§ Falr-Rile Prods., PO Box J, Wailkil~ NY 12589 ..............•.... .. J • • • •• 914-895-2055 

. Magnetic Metals Co. Hayes Ave. at 21st Sl, Camden, NJ08105 •....... 609-964-7842 
tMagnetics, Box 391, Butler; PA16003-0391 ............................. 412-282-8282 

Permag, 400 Karin La, Hicksville, NY 11601 ............................ 516-822-3311 
Radio Materials Col'p.;4242 W. Bryn Mawr, Chicago, II. 6OB46 .......... 312-478-3600 

§Siemens Components, Inc., 186 Wood Ave., s., Iselin, NJ 08630 ......... 2O~-321-3400 
Stackpole, Electronic Components Div. 201 Stackpole Sl, St Marys, PA 15857 

......•..•............•.....•.........................••..........•.... 8\4-781-1234 
§Steward, D. M. Mfg. Co., P':O.Box 510, Chattanooga, TN 37401 ....... ,.615-667-4100 
§ TDK Corporation 01 America, 4711 GoH Rd., SkOkie, IL 60076' ........... 312-6.79-8200 

Thornson-CSF Comps. Corp., Passive Comp. Div. 5850 Canoga Ave., Sutta 300, 
Woodlang Hills, CA 91367 ......... , ............................. , ..... 818-887-1010 

§ Tohoku Metallnds., 5-8, 2-Ghome, Kttaaoyama Mlnato-Ku, Tokyo, JAPAN 
........ ' ............................ : ....... , .. ~ .................. Tokyo 03-402-6161 

Cores, Magnetic, Ferrite, Slug-1850 
. AII.en-Bradley Co., Electronics Group, DIY. of Rockwell Corp., Magnetic Products 

Div., 5900 N, HarrillOn St., Shawnee, OK'74B01, 405-275-2100 •••••••• A.1298 
§t Kry8linel Corp., 126 Pennaylvl!nla Ave., PateraOn"NJ07503, ,201-345-8900 . 

.............................................. , ........... ;0 ........ Ao1304 
§ Allen-Bradley Co.. Electronics Group. Rockwell Corporation 1201 S. SeCond St., 

Milwaukee, WI 53204 ............................. : .................. 414-871-2000 
§Arnperex EIecironic Corp., Ferroxcube Div. 5083 Kings Hwy. Saugerties, NY 1.2477 

.... , ... , .............................................................. 914"246-2811 
~I-Bums ~g., 40 E. 2nd ~l, Mineola; ~ 11501 ....... "C" .. ' ..... 5.1.8-746-2310 

§Ceramc Magnetics, Inc., 87 FalrIield Ad. F8Jrfield, NJ 07006 ........ " .. 201~227-4222 
§ falr-Rtta Prods., PO Box J, Wallkil~ NY 12589. :. .. . .. .. .. . .. .. .... .. . ... 914-895-2055 

Ferrorfics, 52 N. MalriSl, Falrport, NY 14450 ........................... 71&-223-1010 
, t Magnetfcs,Box 391, Butler, PA 16003-0391, .......... " ............ .'... 41.2-282-8282 

permag, 400 Karin La., Hickaville, NY 11801 .............................. 518-822-3311 
. Radio Materials Corp., 4242 W. Bryn MaWr, Chlcago,lL B0646 :: ........ 312-478-3600 

Stackpole, Electronic Components Div~ 201 Stackpole St!St MS/YB,. PA 15857 
.......................... : .................... :, ............... : ....... 814-781-1234 

,Steward, D. M., Mfg. Co. P.O. Box 510, Chaltanooga, TN 37401 ......... 615-867-4100 
§TDK Corporation 01 America, 4711 GoR Ad. Skokie, II. 60076 ........... 312~79-B200 

ThomSon-CSF Comps. Corp., Passive Comp. Div. 5850 Can9Qa A~ SUite 300, 
Woodland Hills, CA 91367 ............................................. 818-867-1010 

§ Tohoku Metallnde., 5-8, 2-Cl1OmI!, Kttaaoyama Minato-Ku, Tokyo, JAPAN 
...... : ........................................................ : .. Tokyo03-402~16' 

Cores, Magnetic, Ferrite; Toroid-1850 ". 
Allen-Bradley ~, EIecIronIcs'Group, DIv. of Rockwell Corp., MagIJ8llc Products 
··Oiv., 5IlOO N. Harrison St., Shawnee, OK 7481i1, 405-275-2100 •••••••• Ao1298 

§t 'Kry8lina1 Corp., 128 Pennsylvania Ave., patereon, NJ 07503, 201-345-8900 
, .... , ................................... , .. ,~.;., ...... : ••.• : ..... Ao1304 

§ Allen-Braillily Co., Electronics Group, Rockwell Cqrporation, 1201 S. Secohd St., 
Milwaukee, WI 53204 ......... ; .. .. . .. .... • .. .. .. .... . . .... .. .. . . .. .. .. 414-871-2000 

§~;.:~~~~.~r~~~.~~.~.~.~;:~.~1~~2811 
t ArilMIx Corp., 401 Broadway, Redwood Ctty, CA 94063 .• :.: .......... : .. 415-367-2011 
§ Ceramic Magnetics, Inc., 87 FIiirIiiIId Ad. Falrfield, NJ 07006 . . . . . . . . . . . .• 201-227-4222 

Cord Electronics, Inc., 1 n Cantlague Rock Ad. Westbury, NY 11590 .•• 516-935-3640 
t CTS Fabri-Tel<, Inc., CTS ~ 6900 Shady Oak Rd., Eden Prairie, MN 55344 

................................... ; ........................ ' ........... 612-941-9100 

t EMM/SESCO, 20830 Plummer St., Chatsworth, CA 9131" ' ................... 213-998-9090 
§ Falr-Rtte Prods., PO Box J, WallI(iI~ NY 12589 .................... : ••..... 914-895-2055 

Ferronics, 52 N. Maln Sl, Falrport, NY 14450 ................. : .. .. .. ... 7.16-223-1010 
Magnetic Metals Co., Hayes Ave. at 21st St, Camden, NJ 08105 ......... 609-964-7842 

tMagnetics, Box 391, Butler, PA 16003-0391 .................. : ......... 412-282-8282 
Permag, 400 Karin La., HICksville, NY 11801 .......... , ................. 516-822-331.1 
Seacor, Inc. 123 Woodland Ave, Weslwood, NJ 07675 .... : .. : .......... 201-666-5600 

§Siemens Components,· Inc. 186Wood Ave., s., IseRn NJ 08630 .. , ...... 201-321c34oo 
Stackpole, Elec;tronic Components Div., 201 Stackpole Sl, St Marys, pA .15M7 . 

....................................................................... 814-781-1234 
Steward; D .. M. t.Mg. Co., P.O. B9x51o, Chattanooga, TN 37401 ... , ...... 615-867-4100 

§ TDK Corporation 01 AmeriCa, 4711 GoH Rd. Skokie, IL 60076 ..•. : ....•. 31'2-679-8200 
Thomson-CSF Comps. CorP. Passive Comp. Div; 5850 CaiIoga Ave., SuKe 300, 

Woodland Hins, CA 91367 .............................. :.:, ...... , .... 818-887-1010 / 
§ Tohoku Metallnds., 5-8, 2<:homEi, KItaaoyama MinalO-Ku, Tokyo, JAPAN 

..•.................•...........•....................•...........• Tokyo 03-402-61 61. 

Corea, Magnetic, Ferrite, Yoke Section-1850 
Allen-Bradley Co., Electronics Group, DIY. of Rockwell Corp., Magnetic Products 
'Oi'(~ 5900 N. Harri80n St., Shawn.., OK 74801, 405-275-2100 •••••••• Ao1S 

Kryslinal Corp.,.126 Pennsylvania Ava., PatersOn, NJ07503, 20.1-345-8900 
........ , .................... : ....................................... Ao1304 

§ Allen-Bradley Co., Electronics Group, Rockwell COrporation, 1201 S. Second St, 
Milwaukee, WI.53204 .•.. , ....... , ................. , . .. .. . .. . .. .. . .... 414-871-2000 

§Cerarriic M~Ics, 1nc.,·87 Falrfield Ad., Falrfield, NJ 07008 .. , ......... 201-227-4222 
Ferronics,,52 N. Maln St., Falrport, NY 14450 ......................... ,. 718-223-10.10 
StaCkpole, Electronic Components Div.; 201 Stackpole Sl, St Marys, PA 15857 

..... : ....... >: .......................... , ............. ; ................ 814-781-1234 
Steward, D. M. Mfg. Co., P.O. Box 510, Chattanooga, TN 37401 .......... 615-867-4100' 

§ TDK Corporation 01 Americs, 4711 GoH Rd., Skokie, IL 60076 ........... 312~79-B200 
Thornson-CSF Comps. Corp., Passive Comp. Div. 5850 Canoga Ave. Sutta 300, 

Woodland Hills, CA 91367 ............................................ 818-887-1010 
§ Tohoku Metallnds., 5-B, 2-Ghoma, Kttaaoyama MinalO-Ku, Tokyo, JAPAN 

........................... , .................................... : .... Tokyo 03-402~161 

Cores, Magnetic, Metal Alloy (Other Than Silicon ,; 
Nickel-lrol1)-1850 

t Arnold ~neering Company, Subsidiary Allegheny Intemation~ 300 West Street, 
Marengo, IL 60152 ................................................... 815-588-2000 

Inter-Technical Grp., Box 23, Irvington, NY 10533 ....................... 914-!;91-8B22 
Magnetic Metals Co. Hayes Ave. al21st St., Camden, NJ 08105 •.•..... 609-964-7842 

tMagnetics, Box 391, Butler, PA 16003-0391 ......... ; ...... : ........... 412-282-8282 
Perrnag, 400 Karin La, Hickaville, NY 11801 ........................ ,,: .. 518-822-3311 

tPyrolerric IntL,Inc., 200 Madison St., Toledo, IL 624e8 ................... 217-849-3300 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093' •.. ,."........... 609-451H300 
Stackpole, Electronic Coft1lOl1ents Div. 201 ~Ie St., St Marys, PA 15857 

.......................................... ! .......... ; ..... :.; .. : ...... .i114-781-1234 

Cores,Magnetic, Nickel~lron, L, EE,F, & Ring 
Laminations-1850 . . 

Framar MetalPl'Oducts Co., Inc., 345 Carnegie Avenue, KenilWOrth, NJ 07033 
....................................................................... 201-24Hl710 

Inter-Technical Grp., Bo~ 23, Irvlngton, NY 10533 , ........ : .............. 914-591-8822 .. 
Magnetic Metals Co., Hayes Ave. al21st St., Camden, IIlI 08105 ........ 609-984-7642 

t Magnetics, Box 391, Butler, PA 16003-0391 "," ..... :' ........... ; .. ...... 412-282-8282 
Pennag. 400 Karin La., Hicksville, NY 11801 ............................ 516-822-3311 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 ........•. :....... 609-458-7300 

§ Tohoku Metallnds., 5-B, 2-GhOme, Kttaaoyiuna Minato-Ku, Tokyo, JAPAN 
............................ , ., ....... : ......... : .................. Tokyo 03-402~161 

Cores, Magnetic, Nickel-Iron, Toroid-1Q50· 
KrysIinel COI'p., 126 Pennsylvania Ave., Pateraon, NJ07503, 201-345-8900 

.............................................. , ..... : ............ A.1304 
t Arnold Engineering Company, SubsidiaryAllegheny Intematlona( 300 West Street, 

Marengo.lL 60152 ' ....... , ............................................. 815-588-2000 
Inlinetlcs Inc., Friskam Div~ 201 Vandever Ave., WilmingtOn, DE 19802 .. 302~5B-247'1 
Inter-Technical Grp., Box 23, Irvlngton, NY '10533 ................ , ... _" 914-591-8822 
Magnetic Metals Co. Hayes ~ve. al21st Sl, Camden, NJ 08105 ......... 609-964-7642 

t Magnetics, Box 391, Butler, PA 16003-0391 . .. .. .. .. .. .. .. .. ... .... .... 412-282-8262 
permag, 400 Karin La., Hicksville, NY 11801 ............... : ........... ,516-822-3311 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 •• :............... 609-458-7300 
St8WaJd, 0 .. M:, MfQ,Co:.P.o. Box ~lo, Chattanooga, TN 37401 . ,'; ..... 61,5-867-4100 

§TO~~.I~~.~.~.~~~~~.~i~~~~~~.~:.,03-402~161 
Cores; MagnetiC, Powdered Iron, Pot/Cup-1850 

Delevan DIv., An)ericIIn .PracIaIonlncla. Inc., 270 QUaker Rd., E. Aurqra, NY 14052, 
716-652'-3600.: •.• ; ..... : .••. ,: ... : ............... , •• : ............... A.1238 

Renco EIctrns.,,60 Jelryn Blvd., E., Deer Perk, NY 117211,51&.588-5568 ., •••• 
A.1278 

t Arnold Engineering Company,' Subsidiilry Allegheny Interriati6i1al; 300 West Street, 
Marengo, IL 60152 ................................................... 815-568-2000 

99rtec, Inc., 15811 Chemical La., Huntitigton Beh., CA 92649 ........... 714-897-2529 
Micrometals,'1190 N. Hawk, Afta!1ei"" CA 92807 ...... , .... , .. . .... .. .... 714-83G-7420 

t PyroIerric Inli. Inc., 200 .Madison St., Toledo, II.. B2468 , ...•.. ;, ..•..• ,... 21'7-849-3300 
§ Tohoku MetalInds., 5-B, :!-Choma, Kttaaoyarna MinalO-Ku, Tokyo, JAPAN 

................. : i ..................................... '.' •. :, ••••• Tokyo 03:"02-6161 

Cores, ~gnetic, Powdered Iron, Slug-~850' . 
t Arnold EngirieerinQ CornpjIny, Subsidiary AHegheny IntematIonaI, ao.o west Street, 

Marengo. II. 60152 ............................................. ::....... 815-588-2000 
Caddel~Burns MIg., 40 E. 2nd St., Mineol8, NY 11501 ......... , ........... ,516-746-2310 
Cortec, Inc., 15811 Chemical La, Huntington Bch., CA 92649 ........ : .. .. . 714-887-2529 
Micrometals, 1190 N. Hawk, Anaheim, CA 92807 ................ : ...... 714-83G-742O 

t PyroIarrIc Inll.lnc., 200 Madison Sl, Toledo,lL 62488 .;; ................ : 217-849-3300 

§-Procluct sold through distributors t-Procluct meets MIL specs 



PRODUCT INDEX & DIRECTORY 

§ T ohoku Metal Inds. 5·8, 2-Chome, K~aaoyama Minato-Ku, Tokyo, JAPAN 
" ....... , ............... , .................. , .................... Tokyo 03-402·6161 

§tWorkman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ....... , ....... , 813·371·4242 

Cores, Magnetic, Powdered Iron, Toroid-1850 
t Arnold Engineering Company, Subsidiary Allegheny International, 300 West Street, 

Marengo, IL 60152 ...... , ....... , .. ,........ ............... 815·568-2000 
COrtec, Inc., 15811 Chemical La., Huntington Bah., CA 92649 714-897·2529 
Micrometals, 1190 N. Hawk, Anaheim, CA 92807 ..................... 714·630-7420 

t Pyroferric Inll., Inc., 200 Madison St., Toledo, IL 62468 .. , ... ,....... 217·649.03300 
§ Tohoku Metallnds., 5·8, 2·Chome, Kitaaoyama Minato-Ku, Tokyo, JAPAN 

....... ' ................................... Tokyo 03·402"6161 

Cores, Magnetic, Powdered Permalloy, Toroid-1850 
t Arnold Engineering Company, Subsidiary Allegheny International, 300 West Street. 

Marengo, IL 60152 815·568-2000 
tMagnetics, Box 391, Butler, PA 16003·0391 ............................ 412·282·8282 

Cores, Magnetic, Silicon C-1850 
t Arnold Engineering Company, SUbsidiary Allegheny International, 300 West Street. 

Marengo, IL 60152 . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 815·568-2000 
Framar Metal Products Co., Inc., 345 Carnegie Avenue, Kenilworth, NJ 07033 

...................... .............................. 201·241·0710 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, NJ 08105 ........ 609.0964·7842 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 .. 609·456-7300 

Cores, Magnetic, Silicon EI, EE, & F Laminations-1850 
Framar Metal Products Co., Inc., 345 Carnegie Avenue, Kenilworth, NJ 07033 

..................... 201·241·0710 
J. Tronics, Apollo Magnetics, 2720 W. Beverly Rd, Los Angeles, CA 90057 

.......................................... 213·381·2500 
Magnetic Metals Co., Hayes Ave. at 21st St., Camden, NJ 08105 ........ 609·964-7642 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 609·456-7300 
Thomas & Skinner, Box 150 B, Indianapolis, IN 46206 .... 317·923-:2501 

Cores,Magnetic, Silicon, Toroid-1850 
t Arnold Engineering Company, Subsidiary Allegheny Intemational, 300 West Street, 

Marengo, IL 60152 ..... .. .. .. ... ......... .......... 815·568-2000 
Framar Metal Products Co., Inc., 345 Carnegie Avenue, Kenilworth, NJ 07033 

.... ,................................ 201·241·0710 
Inter·Technical Grp., Box 23, Irvington, NY 10533 ..... 914·591·8822 
MagnetiC Metals Co., Hayes Ave. at 21st SI., Camden, NJ 08105 .. 609·964-7842 

tMagnetics, Box 391, Butler, PA 16003·0391 .. 412·282·8282 
SL ElectroniCS, 300 Harvard Ave., Westville, NJ 08093 .. 609.0456-7300 

Corners, Waveguide - See Bends & Twists, Microwave 
(Vol. A) . 

Coulometers - See Timers, Electrolytic Cell (Vol. 0) 

Countermeasures (CM) Sets (MIL), Airborne-3475 - See 
Vol. D 

CM Sets (MIL), Internal-3475 - See Vol. D 

CM Sets (MIL), Mobile-3475 - See Vol. D 

Counter ITimers-2900 -See Vol. D 

Counters, Bidirectional-2200 - See Vol. D 

Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 - See Vol. D 

Counters, Directional-2200 - See Vol. D 

Counters, Electromagnetic-2200 - See Vol. D 

Counters, Event-2200 - See Vol. D 

Counters, Frequency-2900 - See Vol. D 

Counters, Mechanical-2200 - .See Vol. D 

Counters, Particle-2900 - See Vol. D 

Counters, Photoele~ric-2200 - See Vol. D 

Counters, Predetermining - See Counters, Preset (Vol. 0) 

Counters, Preset-2200 - See Vol. D 

Counters, Printing-2200 -See Vol. D 

Counters, Proportional - See Counters, Particle (Vol. 0) 

Counters, Pulse-2200 - See Vol. D 

Counters, Reversible - See Counters, Bidirectional (Vol. 0) 

Counters, R$volution-2200 - See Vol. D 

Counters, Universal-2900 - See Vol. D 

Couplers, Acoustic-1900 - See Vol. D 

Couplers, Antenna-1900 - See Vol. D 

,Couplers, Microwave-3450 

Couplers, Communications, Acoustic, Telephone-1900 
-..., See Vol. D 

Couplers, Directional-3450 
Amplifier Research, 160 School House Rd., Souderton, PA 18964·9990, 

215·723·8181 .................................................... D.100~ 
t Arra Inc., 15 Harold Ct., Bay Shore, NY 11706, 516·231-8400 ...•.•..•.• A.I705 
t Mini·CircuHs Lab., 2625 E. 14th St., P.O: Box 166, Brooklyn, NY 11235, 

718·934·4,500 
..................... ........... A·1719·1720,1744·1757 

t Premier Microwave. 35 New Broad St., Port Chester, NY 10573, 914·939·8900 
................................................................. A.1781 

tAdams-Russell, Anzac Div. 80 Cambridge St, Burlington, MA 01803 .... 671·273-3333 
Aiken Advanced Sys., Amstar Technical Products Company, Inc., 5901 Edsall Rd., 

Alexandria, VA 22304·4197 . . . . . . . . . . . . . . . . . . 703·370-0900 
t Airtron, Litton Industries. Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

................ , .. . .. .. .. .. .. .. .. 201·539·5500 
Alpha Inds., Inc .• TRG Millimeter COmp., 20 Sylvan Rd., Woburn, MA 01801 

.............................. 617·935-5150 
Amphenol, An Allied Co., 43 Commerce Ct., Lisle, IL 60532 .............. 312·983·3500 

§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Rd .• E. Syracuse, NY 13057 
. .. . .. .. .. . .. .. .. .. .. .. . . . . .. .. .. . . .. .. . .. .. . .. .. .. .. .. .. 315-432·8909 

t Applied Research, Inc .. 160 Dupont St, Plainview, NY 11803 .. ' 516·349·9200 
Automatic Connector, Inc., 400 Moreland Rd .• Commack, NY 11725 516·543·5000 

t Bird Elctrn. 30303 Aurora Rd., Cleveland, OH 44139 .............. 216·248-1200 
.C·COR Elctrns., 60 Decibel Rd., State College, PA 16801 ......... 814-238-2461 
Coaxial Dynamics, 'i5210 IndUstrial Parkway, Cleveland, OH 44135 216·267·2233 
Coil·Q Corp., 340 Bronxville Rd, Bronxville, NY 10708 .. 914·337·4775 

t Connecticut Microwave Corp., 106 Powder Mill Rd., Box 389, Canton, CT 06019 
.. .. .. . .. .. .. .. .. . .. . .. .. . .. .. .. .. .. . . .... 203-693-4247 

§ DielectriC Communications, General Signal, Tower Hill Rd, Raymond, ME 04071 
207·655-4555;800-341·9678 

Elcom-Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33431 ..... 305·994'1774 
tElectro Impulse, Box 870, Red Bank, NJ 07701·0870 .. , ................ 201·741·0404 

Electrospace Sys., Inc, P. O. Box 831359, Richardson, TX 75083·1359 
...................................................................... 214·783-2004 

Engelmann Microwave Co .. KDI Pyrofilrn, 60 S. Jefferson Rd., Whippany, NJ 07981 
................ 201·887·5700 

§t Harris Corp., PRO Elctms. Div., 6801 Jericho Tpke. Syosset, NY 11791 
. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . . . .. .. .. .. ... ......... 516-364-0400 

Hewlett·Packard Co., 1820 Embarcadero Rd., Palo Alto, CA 94303 .. Call Local SIs. Off. 
Hyletronics, Newtown Rd., Littleton, MA 01460 .......................... 617-486-8911 

t Junction Devices, Inc., 2488-A Townsgate Rd., Wesllake Village, CA 91361·2594 
. . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .. 818-889-4030;805-497-4421 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jelferson Rd., Whippany, NJ 
07981 ..... .. ...................... 201·887·8100 

tLorch Elctms., 105 Cedar La, Englewood, NJ 07631 ........ ,. 201·569.08282 
MI A·Com Millimeter Products, MI A-Com, Inc., Second Avenue, Burlington, MA 01803 

. . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ........ 617·272·3000 
§tM/A·COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03064 

.. . . .. . .. .. .. .. .. .. .......................... . .. :.................... 603·424-4111 
Maury Microwave, 8610 Helms Ave., cUcamonga, CA 91730 714·987-4715 

t Merrimac Inds., 41 Fairfield PI., West Caldwell, NJ 01006 ................ 201·575·1300 
t Microlab/FXR, 10 Microlab Rd., Livingston, NJ 07039 . . . . . . . . . . . . .. 201·992·7700 

Microphase, 58'1 Connecticut Ave.. Norwalk, CT 06856 . 203·866·8000 
§Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 ..... 617·655·0080 

§tMicrowave Filter Inc., 6743 Kinne St, East Syracuse, NY 13057·0486 .... 315-437·3953; 

t Mitec Elctrns., 15 Commerce St, Williston, VT 05495 ... 
t Narda Microwave Corp, 435 Moreland Rd., Hauppauge, NY 11788 
t Norsal Inds., 85 0 Hoffman Lane So., Central Islip, NY 11722 

North Hills Elctrns., 1 Alexander PI. Glen Cove, NY 11542 
§t Dmni Spectra, 21 Continental Blvd., Merrimack, NH 03054 

RLC t;lctms., Inc., 83 Radio Cir., Mt. Kisco, NY 10549 

800-448-1666 
802·864·0084 
516·231-1700 
516·234·1200 
516·671·5700 
603·424·4111 
914·241-1334 
617·653·0844 t Sage Laboratories, Inc., 3 Huron Dr., Natick, MA 01778 ..... 

§tSystron·Donner Microwave Div. 14844 Oxnard St., Van Nuys, CA ~1409 
........................ 818·786·1760 

tTechnical Research & Mfg., Inc., RF.D. # 10, Manchester, NH 03103 ... 603-627·6000 
tTransco Products, Inc., 4241 'Glencoe Ave., Marina del.Rey, CA90295 .. 213·822·0800 
§Tucker Elctrns., Box 461966, Garland, TX 75046 .. ' ...... 214·348-8800;800-527·4642 
t Vectronics Microwave Corp., 276 Lincoln Blvd, MiddleSex, NJ 08646 ... 201 :356·2377 
t Wavecom, 9036 Winnetka Ave, Northridge, CA 91324 . 818·882·3010 

§tWaveline, Box 718, W. Caldwell, NJ 07006 .................... . ... 201·226-9100 
Wide Band Engrg. Co., Inc., Box 21652, Phoenix, AZ 85036 ............. 602·254·1570 

§ Wiltron, 805 E. Middlefield Rd., P.O. Box 7290, Mountain View, CA 94042·7290 
. .. .. . .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. ... 415-969·6500 

Couplers, Fiber Optic-2475 - See Vol. B 

Couplers, MicroWave-3450 
t Applied Research, Inc., 160 Dupont St, Plainview, NY 11803, 516·349·9200 

•.•....•.•..•.•...•..•.•••••..•.......•.•..............•........• A·1702 
tArn; Inc., 15 Harold Ct., Bay Shore, NY 11706, 516·231-8400 ......•.. , .• A.I705 
t Mini·Circuits Lab., 2625 E. 14th St, P.O.' Box 166, Brooklyn, NY 11235. 

718·934·4500 
............................. .. .. , ....... A.I719·17~0,1729,1744·1755 

North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542, 516-671·5700 
......... , ................ , ................................... : .. A·2210 

t Airtron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 
.. . .. .. .. .. .. .. . .. ... 201·539.05500 

Alpha Inds., Inc.·MSD Div., 20 Sylvan Rd., Woburn, MA 01801 ....... 617·935·5150 
Alpha Inds., Inc .. TAG Millimeter Comp., 20 Sylvan Rd., Woburn, MA 01801 

, 617·935·5150 
American Electronic Labs., Box 552, Lansdale, PA 19446 215·822·2929 
Amplifier Research, 160 School House Rd., Souderton, PA 18964·9990 

215·723·8181 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A-41 



Couplers, Microwave-3450 (Cont'd)· 
§t Anaren Microwave, P,O. Box 178, 6635 Kilkviile Rd., E. Syracuse, NY 13057 

, ... , ............. : .................................................... 315-432-8909 
· §Augal Fiberop1ics, 710 Narragansett Park Dr. Pawtucke1, RI 62861 ..... 401-724-4400 

Coaxial Dyi1am~ 15210 InduS1rial Parkway, Cleveland, OH 44135 ..... 216-267-2233 
t ConnecIiCU1 Microwave Corp., 106. Powder Mi~ Ad., Box 389, Canton, CT 06019 

· '.' ................. : .... : .. • .. .. .. ... . .. . .. .. .. . .. .. . .. ... .. . . .. .. . . . .. 203-693-4247 
t OieIec1ric Communlcatkins, General siQna~ Tower Hill R4, Raymond, ME 04071 

· .. '.' •....•...•...........•.•.• , •.. ,,: ..••.••••• '. :. . . • . .• 207-655-4555;800-341-967& 
t,Eastem Microwave, 4 Gill SI., Woburn; MA01801 ~: ..................... 617-9;35-8600 

Eicom Syslems, Inc" 932 C"01 Moore Rd.,Boca Ra1on; FL 33431 ....... 305-994-1n4 
·tElec\rp.lmpU1se, Box 870, Red Bank, NJ OnOH)870 ................... 201-74H1404 

/. freqUency Elctms., 55, Charles. Undbergh Blvd., Mitchel Field, NY 11553 
, .......•..... : ...•........••.. , .•.•......••... : .•........•.........•.. 516-794-4500 

. Gabriel Elctms., Box 70, ScarbQrOugh IndL Pk., Scarborough, ME 04074 " 
· ..................... , ........... , ............. , ........... , ....... , .... 207-883-5161 

§t Harris Corp., PAD Elctms, Div. 680~ J!liichO Tpke., Syosset, NY 11 ~91 .' . 
..•....•...• " •....•....•.••....•...•.•••.•• " ..••.....•.........•..•.. 516-364-0400 

Hewlett-PackardCo. 1820 Embarcadero Ad., PalQ Alto, CA 94303 .. Ceil Local SIs. 011. 
Hughes AircraltCo, Aerospace Grps.ISupportSys., P.O. Box 90515, LosAngeies, CA 

90009. , ............................ , ... ,:; ....................... ,.:. 213-67o-151.~ 
Hughes Aircralt Co., Microelc1m. Sys. Div. 2601 ~ Dr. Irvine, CA 92715 

........•...... , .......•.........•.. , .............. : . •. .. ..•. ...•••.•... 714-752-3800 
HyIe1r'Onics, Newtown Rd., Liltletqn, MA 01480 .................. ~,.: ...... ,617-486-8911 

t ,Junction Devices, Inc., 2488-A Townsga1e Ad., Westlake Village, CA 91361-2594 
........ : ......................... c ..................... 816-889-4030;805-497-4421 

KDI Electronics, Inc., Engelmann & Pyrofilm Div~ions, 80 S Jefferson Rd., Whippany, NJ 
07981 ............................................ ' •..... ',." ....•..••. , 201-tl87-6100 

MI A-Com Microwave Components, Inc., MI A-Com, South Avenue, BurUngton, MA 01803 

· M/A.c;,;;,·Miili~';; ~ Mi'A:c;;.;,: 'I~ ~~ 'A~~';': a.:.~i~':-~;~3000 
.................... ', C •• ! ..................................... : .......... 617-272-3000 . 

§t MI A-COM Omni Spectra, I!IC. 21 Continental Blvd., Merrimack, NH Q3P54 
............................................. c, . .. .. .. .. . . .. ... . .. . . . ... 603-424-4111 

Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 ............. 714-987-4715 
t Merrimac Inds., 41 Fairfield PI., WestCsIdW"I~ NJ 07006 ..•............• 201-575-1300 
tMicrolab/FXR, 10 Microlab ~Uvlngston, NJ 07039 .............. : .... 201-992-nOO 

Microphase, 587 ConnectiCut Ave., NorWalk, CT 06856 ......... ,....... 2Q3.866-8OOO 
§Microwave Development Labs., 10 Michigan Dr. Na1ick, MA 01760 ..... 617-655-0060 

§t Microwave Finer Inc. 6743 Kinne St., East Syracuse, NY 13057-0486 ..•.. 315-437.3953; 
n. 800-448-1686 

t Microwave/Sys., 1 Adler Dr. 'E. Syracuse, NY 13057 •• , •..•.........•.•. 315-437-9951 
t Mnec Elclms., 15 Commerce SI., Williston, VT05495 ..............••... : 802-864-0064 
tNorsallnds., &5 DHo~Lane So. Centrallslip,.NY t1722 .•........•. 51a-234-12OO 

§tOmni Spectra, 21 Continental Blvd., Merrimeck, NH 03054 .............. 603-424-4111 
t Reeve ElectroniCS; Melli~h E. Murray, 1720 W. Fub St, Chicago, Il 60612 

................................ " ....................................... 312-670-0150 
t RHG EIec1ronics Lab., Inc., 161 E Indulitiy Ct., Deer Park, NY 11729 .... 516-242-1100 

ALC EIctms., Inc., 63 RadiO Cir. Mt Kisco, NY 10549 ............... , ... 914-241-1334 
tSage Laboralories, Inc., 3 Huron Dr. Natick, MA 0.1778 .......... , ....... 617-653-0844 

Sanders Assocs.; Flexpri01 Prods. t)Iv~ Grenier Fid. Manchester; NH 03103 
· ................... : ....................... ,' ......................... :., 603-669-4615 

Slvers I~ 5669 Selmaraine Drive, Culver City, CA 90230 .............. 213-390-74n 
§tSystron-Donner Microwave Div. 14844 Oxnard St., Van Nuys, CA 91409 

....................... " ........... , .................................. 818-786-1760 
· tTechnicai Research & Mfg.,lnc., RF.D. #10;Manchester,NH03103 .... 603-627-6000 

t Transco Products, Inc., 4241 Glencoe Ave., Marina del Ray, CA 90295 .. 213-622-0800 
· § Tucker EIctms., il<lx 461966, Garland, TX 75046 ...•..•.. 214-348-8800;800-527-4642 

Varian Associa1es, Inc., Microwave Tube Div.611 Hansen Way, Palo Alto, OA 94303 
· . . .. .. • .. . • .. .. . .. • . .. .. .... . ... .. . .. . . .. . .. .. . . .. . . . .. .. .. .. . . . .. .... 415-493-4000 

t Vectronics Microwave Corp., 276 Uncoln Blvd., Middlesex, NJ'08846 .. , 201-356-2377 
t Wavecom, 9036 Winnetka Ave., NOrthridge, cA 91324 ................... 818-882-3010' 

§tWeveHne, Box 718, W. Caldwell. NJ 07006 ......... : ................... ;, 201-226-9100 
Weinschel ~~~~ One Weilischel La, Gaithersburg, MD 2osn· .... : ..... 301-948-3434; 

· 800-638-2048 

Couplers, Multiset - See Couplers, Antenna (Vol. D), 

Couplers, Optoelectronic -' See Isolators, Optoelectronic 
(Vol. B) ( 

Couplers, Rotary-~50 '. . 
t Almon, UIton Industries, Inc., 200 E ~er AVe., Morris Plains, NJ 07950 

· .... , ................................................................... 201-539-5500 
Alpha Inds., Inc. - TAG Millimeter Comp.,?O Sylvlln Rc1, W~ MAOI801 

....•....•...•.....••.........•.•.... ; .................................. 617-935-5150 
Concord EIctms., 30 Grea1Jones SI., Dept JE, New York, NY 10012 .... 212-n7-6571 

tEast.em Microwave, 4 GlIISt., Woburn, MA 01801 ....................... 617-93s-aaoo 
ElectrospaceSys., I!IC. P.o. Box 631359, Ric~n, TX 75083-1359 

............ : ....................................................... , ...... 214-78S-2004 
Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 ............ 7-14-987-4715 
Microphase, 587 Connecticut Ave., NOrWalk, CT 06f!56 ....... ; . . . . . . . .. 203-866-8000 

§Microwave Development Labs., 10 MIch~ Dr. Na1ick, MA 01760 ..... 617-655-0060 
§ Millen Components, Electrook; Instr. & Specialty Corp., 42 PIe!Isant St., Stoneham, MA· 

.02180 .................. : ....................... ; .... : ................ 617-438-6951 
Poly-ScientHlc, Litton Inds., 1213 N. Main SI., I3Iacksbwg. VA 241l6O •..•. 703-552-3014 

t Premier Microwave, 35 ~ Broad St., Port Chester, NY 10573 ..•.•.•.. 914-938-8900 
t Sage La!:JOratories, Inc., 3 Huron Dr~ Na1ick, MA 01n8 .................. 617-653-0844 

§tWaveUne, ~x 718, W. CsldWeI~ NJ 01006 .............. :. ;: ..... , ........ 201-226-9100 

Couplers (MIL), Directlonal-2440 - See Vo/.iS 
Couplings, Quick-disconnect, Liquid or Gas-2500 - See 

Vo/.C . 

Couplings, Shaft,. Rigid & Fl8xible~2400. -See Vol. C 

A.42 .' § ..... procluctsoldthrough distributors 

PRODUCT INDEX & ,DIRECTORY 

Covers, Protective (Incl. Dustcovers)-3800 - See Vol. C 

Crimping Services - See Services, Crimping (VoL D) 

Crossbars - See Scanners,CroS$bar (Vol. D) 

Crystal Blanks-2300 . 
CrcM!n Crystals, 500 Beech St., Whitby, ON; CANADA'l1N5S5, 416-668-3324 

................................................. ~: ......... , ....... A·1335 
. t Reevea-HDlfman Dlv., 400 W. ~ St., C!IrIisIe. PA 17013, 717-243-5929 

' .•• : •••.••••• , ....................... ,; .. ~: ................. : ...... c;.1821 
~ TechnOlogies, 1501 1st St., San Fernando, CA 91340, 213-365-9411 

•••••••••••••••••••••••••••••••••••• ,> ••••••••••••••••••• :, •••••• A.1434 
§t AnderSon EIctms., 310 Penn St., ·P.O. Box 88, HoHidaysbui'g; PA 16648;. 814-695-4428 
§t Atorilflrglc Ch.emetaIs Corp., 100 Fairchild AVe., Plainview, II!Y 11803 ". 516-~8800 

t mleYEIec. Co., 2545 W. Grandview B!vd.,'Erie, PA 16506 .•........•.... 814-83&.3571 
Cal Crystal Lab., Inc., 1142 N. Gilbert, Anaheim, CA.92801 ...... , ...... · .. 714-991-1580; 

800-854-XTAL 
CTS Electronics Corp." Knights DIvision, .roo Reimann Ave.. SIindwich, IL 60548 

.: ...... l., ............ , ............. , ..•... ; .................. ,: .......... 81~86-tl411 
HaniliawFiltr01 Partnership, 1945 E. 97thSt., Cleveland, OH 44106 ...... 216-721-6300 

t Holfman, p, R, Co., Malerials PrOcessing Div., AmsIar Tech. Prods. Co., Inc., 321 Cherry 
St,C8iUsle, PA 17013' ....................... ' ................. ; ...... ' 717-243-2011 

100emational Crystal MIg.. ION. Lee, p.o. Box 26330,' Oklahoma CIty, ok 73126 
.......•........•..•...............•.... , ............ , .................. 405-236-3741 

1<&1. Microwave, Inc. 408 Coles Circle, Salisbury, MD 21801 .... :. .. . ... 301-749-2424 
t Leigh Instrs. ltd., Frequency' ControI·Div. 6. R Snelgrove Co. 141 Bond Ave.; Don Mills, 

ON, CANADA M3B 1M2 ......... , ..... : ................................ 416,-447-8531 
§Mid~ss Corp., NEL Unit, 357 Beloit St., Bu,"ngton, WI 53105 ...... 414-763-3591 

Monitor Prods. Co., Inc., Post Office BoX 1986, Ocean$ide, CA 920&4. .. 619-433-4510 
t M-Tron Inds., P.e. Box 630, E. Hwy. 50, Yankton, SO 57.078 ..•.•.....•.. 605-665-9321 
tPiezo Crystal, 100 'K' St,-Box 619, C8iUsle, PA 17013 ........ : ......... 717-249-2151 
tSavoy EIctms., p.o. Box 5727. Ft Lauderdale, FL 33310 .. 305-583-1333;800-327-1282 

Toy<) pomm. Equip. Co., ltd., No.. 8 ~ BId!i. 20-4. NichNlhimba$hi, 3-ChOme 
Miilato-Ku, TOKYO, JAPAN 105 ............... : ......... 03-458-7320/03-459-7310 

t Union Carbide Corporation, EIctriIs. Div. Crystal Prods. Dept., 9320 Chesapeake Or. S1e. 
104, San Diego, CA 92123 ' .......................................... ,. 618-279-4500 

§tUnited Stales CrystaICQrp., 3605 McCart St., FortWorth, TX 75110 ..... 817-921-3014 
Vatpey-Fisher,75 South S~ Hopki01on, MA 01748 •..•......•..•.•...... 617-435-6631 

Crystals, ,Frequency Contr()I-2300 
§t Anderaon EIcIrna., 310 Penn St., P.O. Box 89, HoIHdayaburg, PA 16648, 

814-a15-4428 .......... , ................................... :..... A.1313 
t.Bllley Eiec..Co., 2545 W. Grandview Blvd., ErIe, PA 16506, 1114-838-3671 

...................................... ; ................. A.'3'6-'319,'321 
t Colorado ery.taI Coip., 23113 W~ 8th St.,l.ovtIland, C08O!m, 30.3-4167-11248 

.1. .............................................................. A.1324 
tCroven Crystals, 500 Beech St., Whitby, ON, CANADA l1N 5S5, 416-668-3324 . 

.' ••••••••••••••••••••••••• ; , •••••••••••••••••••••••••••••••••••• :, A.1335 
t CTS ElectrOnics Corp. .. Knights Division, 400 Retmann Ave., Sandwich; IL 80548, 

815-786-8411 .......... ; ...... , ................ , .................. A.,336 
§t Fox Elctms., P.O. Box 1078, C8p.,CoraI, Fl3ae10, 813-482-7212 ••••• , •. A.,363 

Frequency and Time Systems, Inc" DATUM, INC., 34 Tozer Rd., Beverly, MA 
.01915, 617-92NJ220 ' ...... , ..................................... ,. A.,364 

§ I1T CompciJ1enla Passive Grp., 1201 E. McFaddiIn Ave;, Santa Ana, CA 92705, . 
714-836-0351 ....................................... ;.:.......... A.13n 

t McCoy Electronics Co., Sub. Oak Tilchnology Inc., 100 Watta St., P.O. Box B, Mt. 
Holly Springe, PA 17065, 717~11 ............................. A.1380 

§Mldland-R088 Corp., NEl Unit, 357 Beloit St.; Burlington, WI $3105, 414-763-3591 
' •••••• , ••••••••••••••••• , •• , •••••• , •••••• , ••• :., ••••••••••••••••• A.1387 

t.Mof1IIOr Prods. Co., Inc., Post 0IIIce Box 1966, Oceanside, CA92054, . 
819-433-4510 ........ '.' ... , ............................... , ....... " A.,388 

Motorola, Inc., Compt DIva. Clock Oscillator Dept., 2553 N. Edgington, Fr8i1k11n 
. Park, tl60131, 312-461-1000 ...................................... A.'j3!12 

§t M-TI'QrlInda., P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, .606-665-9321 
! .............. ; ................. : ...... ; ............... : ........... A.,395 

§t Murata Erie North AmerIca, Inc., 1148 FranicUn.Rd., s.E., MarIeItio, GA 30067, 
. 404-952-9777 ................ :.. ......... :.: ............... :: ..... :: ••. A.,388 
PIezo Technology Inc., 2525 Sbad8r Rd., Orlando, Fl 32804, 305-288-2OCIO 

............ : ............... ,: ......... ; ...... '., ..... :. ~ ..... : ...... A.,4,3 
tReeves-Hollman Div., 400 W. North St.,C8rIiaIe, PA 17013, :n7-~3-51129 .' 

......... : ...............•........•..••. > •..• : ...... ~ .. '.:. :. ; •.. ;'. • .. A.1423 
§ SaRonlx, 4010 Transport at !IBn AIJ!onIO' Palo Alto, CA '943Il3, 415-856-8800 . 

, ••••••••••••••••••••••••••••• ' •• , ••••••••••••••••••.•.••••••••• ; ••• A.l428 
§SeikOlnstrs. U.s.A., Inc., 2990W. ~ 8Ivd:; Torrance.(:I\ 90505,213-530,.777 

........................................ , •.•.•....••..•. : .......... A.1433 
SFE Technologies, 15011.1~, San Ferna'ld.o, CA9134O, 213-365-9411 ' 

................. ; ••••••.••••••• c ••••..•.•••••••••• , ........ , ....... A..,434 
Sokol Crystal Prods., Inc., 121 Water St., Minerai POint, W.I53585, 61NH187~ 

•••••••••••••••••••••••••••••••••••••• , ••••• ; •••••••••• , ••••••••• A.1435 
§t SI!dek Corp., 512 N. Main St., Orange, CA 92668, 71IH39-7810 ••••••.• , ;:. A.1441 • 

t S.D. Crystal En1prs., Inc., 1727 W. C3aIb(aith I'ld., Cincinnati, OH 45239' .. , 513-522-3300 
§Bomar Crystal, 201 Blackford Ave., MIddlesex, NJ 06846 .. 201..ase.:-ry87;800-526-3935 

Cal Crystal Lab., Inc., 1142 N. Gilbert, Anaheim, 'CA 92801 ................ 714-991;1580; 
, . . .• '. .! 800-854-XrAl. 

tCirtech, EG & G, 15237 chen}i St., StanIey,!<S 86223 ............ : ...... 913-681-2601 
Cord Electronics, Inc., 177 ~ue Rock-Rd., Westbury, NY 11590 ' .. ,. 51~ 

§tCrystek Corp, p.o. Box 06135, i"t Myers,FI,. 33906 .: ................... 813-936-2109 
CTS Corporation, 905/NOrth west Blvd, EIka!i.IN46514 ................. 219-293-7511 
Damon/EIctms. Div. 80 Wilsor] Way, W~ MA 02090 : ........... ;: 611-32!1-2460 
Deltronic CrystaIInds., 215 At 10; Bldg. 3, Sec. 5, Randolph. NJ07889 .:.: " ......... .. 

, '. '., 201:-361-2222 
. Frequency Con1rol Prods., Inc., American Tlilie PiOds. Div; 61-20 wOOdsid& Ave., . 

WOOdside, NY 113n ........................ : .,; ........ .... J .. . ,<_ .. , ..... 212-458-5811 
Holtman, P. R, Co., Ma1erials Processing Div. AmStar Tecli ProdS. Co., hie., 321 Cherry 

St., C8iisle, PA 17013 ........ .' .. : ................. ' .... : ....... ; .... : .. 117-;143-201J . 

t-Product meets MIL$~S 
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International Crystal MIg, 10 N. Lee. P.O. Box 26330, Oklahoma City, OK 73126 
•...................................................................... 405-236-3741 

t K & L Quartztek, K & L Microwave, 20 S. 481h Ave., Phoenix, AZ 85043 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-272-7944 

tKCK America Inc., 1245 Forest Ave., Ste. 10, Des Plaines, IL 60018 ..... 312-297-5435 
t Leigh Instrs. LId, Frequency Control Div., C. R. Snelgrove Co., 141 Bond Ave., Don Mills, 

ON, CANADA M3B 1M2 .............................................. 416-447-8531 
§MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 ............•.... 516-582-3400 
t Nittany Piezo Ceramics, Box 756, Pine and Mill Streets, Bellefonte, PA 16823 

......................................................•. 814-355-1593;814-355-1594 
Pathcom, Inc, Pace TwcrWay Radio Prods., 24105 S. Frampton Ave., Harbor City, CA 

90710 ................................................................ 213-325-1290 
Philips Electronics, Ltd., Crystal Dept, 601 Milner Avenue, Scarborough, ONTARIO, CAN. 

M1B lM8 ............................................................ 416-292-5161 
tPiezo Crystal, 100 "K" St, Box 619, Carlisle, PA 17013 ................. 717-249-2151 

§t Piener Components, 2352 E. 66th St, Brooklyn, NY 11234 .............. 718-444-3860 
§ o-Matic Corp., 3194-D Airport Loop Dr, cOsta Mesa, CA 92626 ......... 714-545-8233 
to-Tech Corp., 2201 Carmelina Ave., Los Angeles, CA 90064 ............ 213-820-4921 

Racal-Dana Instrs.lnc., 4 Goodyear Sl, Irvine. CA 92715 ................ 714-859-8999 
tSavoy EIClms., P.O. Box 5727, Fl Lauderdale, FL 33310 .. 305-563-1333;8()()'327-1282 
t Sentry Mfg., Crystal Park, Chickasha, OK 73018 .......... 405-224-6790;8()()'654-8850 

Toyo Comm. Equip. Co, Ltd, No.8 Mori Bldg., 20-4, Nichi-Shimbashi, 3-Chome 
MinatcrKu, TOKYO, JAPAN 105 ......................... 03-459-7320/03-459-7310 

§t United States Crystal Corp., 3605 McCart St, Fort Worth, TX 76110 ..... 817-921-3014 
tValpey-Fisher, 75 South S~ Hopkinton, MA 01748 ...................... 617435-6631 

Vernitron Piezoelectric Div, 232 Forbes Ad., Bedlord, OH 44148-5478 .. 216-232-8800 
X-Tron Electronics, Inc.. 1669 National Avenue, Hayward, CA 94545 .... 415-783-2145 

Crystals, Microprocessor-2300 
BUley Elec. Co., 2545 W. Grandview Blvd., Erie, PA 16508, ·814-838-3571 

A·1319 
CTS Electronics Corp." Knighls Diviaion, 400 Reimann Ave., Sandwich, IL 60548, 

815-786-8411 .................................................... A.1339 
§ m Componen", Passive Grp., 1201£. McFadden Ave., Sanls Ana, CA 92705, 

714-836-0351 .................................................... A.1377 
§ Midland-Ross Corp., NEL Unit, 357 Beloit St, Burlington, WI 53105, 414-763-3591 

................................................................. A.1387 
Monitor Prods. Co., Inc., Post Office Box 1966, Ocaanside, CA 92054, 
619~33~510 .................................................... A.1388 

§t M-Tron Inds., P.O. Box 630, E. Hwy. 50, Yankton, SD 57078, 605-665-9321 
.................................................................. A.1395 

Murata Erie North America, Inc., 1148 Franklin Rd.;S.E., Marietta; GA 30087, 
404-952-9777 ......................... ,.......................... A.1396 

§ SaRonix, 4010 Transport at San AntoniO, Palo Alto, CA 94303, 415-851H19OO 
.................... ; ............................................ A·1428 

Saiko Instrs. U.S.A., Inc., 2990 W. Lomita Blvd" TOlTlmce, CA !I0505, 213-530",777 
•.•••• _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1433 

SFE Technologies, 1501181 St, San Femando, CA 91340, 213-366-9411 
................................................................. A.14M 

Sokol Cryslsl Prods., Inc., 121 Water St., Mineral Point, WI 53565, 608-987-3363 
. .. ..................................................... A.1435-134O,1437 

§t SlsIek Corp., 512 N. Main St, Orange, CA 92688, 714-639-7810 ••••••••• A.1441 
tB-D Crystal Entprs., Inc., 1727 W. Galbraith Rd, Cincinnati, OH 45239 ... 513-522-3300 

Cal Crystai Lah, Inc, 1142 N. Gilbert, Anaheim, CA 92901 ................ 714-991-1580; 
B()().854-lCTAI.. 

Cord Electronics, Inc., 177 CanUague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
Frequency Control Prods., Inc., American Time Prods. Div, 61-20 Woodside Ave., 

Woodside, NY 11377 ..................•.............................. 212~5811 
§t Inductive Prods, Inc., 11733 Markon Dr., Garden Grove, CA 92641 . " ... , 714-891-2572 

Kahgan Elctrns. Corp., 605 Peninsula Blvd., Hempstead, NY 11550 ..... 516-538-2300 
NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., 1701 N. Greenville Ave. #205, 

Richardson, TX 75081 . .. . .. .......... .. . .. .. . . . .. . . . .... .. ... . .. .... 214-235-8332 
tPiezo Crystal, 100 'K' St, Box 619, Carlisle, PA 17013 ................. 717-249-2151 

Reeves-Hoffman Div, 400 W. North St, carlisle, PA 17013 .............. 717-243-5929 
t Salloy Elctrns., P.O. Box 5727, Fl Lauderdale, FL 33310 .. 305-563-1333;8OQ.327-1282 

Toyo Comm. Equip. Co., Ltd., No. 8 Mon Bldg., 20-4, Nich~Shimbash~ 3-Cho/ne' 
MinatcrKu, TOKYO, JAPAN 105 ..•..............•.....•. 03-459-7320/03-459-7310 

§ Valpey-Fisher, 75 South St Hopkinton, MA 01.748 .............•.....•.. 617~5-6631 
X-Tron Electronics, Inc., 1869 National Avenue, Hayward, CA 94545 .... 415-783-2145 

Crystals, Piezoelectric-2300 
§t Fox EIctrns., P.O. Box 1078, Cape Coral, FL 33910,813-482-7212 ••••••. A.1363 

§ Midland-Ross Corp., NEL Unit, 357 Beloit St, Burlington, WI 53105, 414-763-3591 
••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •.•••••••• A·1387 

Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804, 305-298-2000 
................................................................. A·1413 

Sokol Cryslsl Prods., Inc., 121 Walsr St, MI ..... I Point, WI 53565, 608-987-3363 
••••••••••••••••••••• , •• , •••••••••••• ; ••••••• , • • • • • • • • • • • • • • • • • •• A.1435 

§t Slstek Corp., 512 N. Main St, Orange, CA 92868, 714-639-7810 •••••••• : A.1441 
§tAnderson EIctrns., 310 Penn St, P.O. Box 89, Hollidaysburg, PA 16648 .. 814-895-4428 
§t Atomerglc Chemetals Corp., 100 Fairchild Ave., Plainview, NY 11803 ... 516-349-8800 

t IH> Crystai Entprs., Inc., 1727 W. Galbraith Ad., Cincinnati, OH 45239 ... 513-522-3300 
§ BEA electro-optics, Inc., 690 First Ave., Des Plaines, IL 60016 •.....•..•. 312-296-1420 
§ Bomar Crysta~ 201 Biacklord Ave., Middlesex, NJ 08846 .. 201-356-7787;B()().526-3935 

Burleigh Instrs., Eiurlelgh Pk., Fishers, NY 14453 . • . . . . . . . . . . . . . . . . . . . . .• 716-924-9355 
Cal Crystal Lab., Inc., 1142 N. Gilbert, An"heIm. CA 92901 ........•...... 714-991-1580; 

B()().854-lCTAI.. 
tChannellnds., 639 Ward Dr:, Santa Barbara, CA 93111 ................. 805-967-0171 
t Colorado Crystal Corp., 2303 W. 81h St, Loveland, CO 90537 ....•.•...• 303-667-9248 
t Croven Crystais, 500 Beech St, WhHby, ON, CANADA LIN 555 .. . . . . .. 416-888-3324 

§tCiystak Corp, P.O. Box 06135, Fl Myers, FL 33906 ..................... 813-936-2109 
, CTS Corporation, 905 North West !llvd., EI~ IN 48514 .. . . .. . . .. .. ... 219-293-7511 
§t CTS Electronics Corp.. Knights Division, 400 Reilpann Ave., Sandwich, IL 90548 

....................•.....•........ : ...•..•.....•............•..•.•..•. 815-786-8411 
DeUronic Crystallnds., 215 Rl 10, Bldg. 3, Sac. 5, Randolph, NJ 07869 ................ .. 

. , , 201-361-2222 

Crystals,Quartz-2300 
t EDO Western Corp., EDO Corp.; 2645 South 300 W, San Lake City, UT 84115 

....................................... : ......................... 801~6-7481f3846 
Gulton Inds., Inc., Piezo Prods. Div, Box 4300, Fullerton, CA 92634 ...... 714-871-2150 

t Honeywell Inc., Aerospace & Defense Grp., Honeywell Plaza, Minneapolis, MN 55408 
........................................................................ 612-87(}'5186 

International Crystal MIg., 10 N. Lee, P.O. Box 26330, Oklahoma City, OK 73126 
....................................................................... 405-236-3741 

K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21901 ............ 301-749-2424 
K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ 85043 

· ....... , .... , ........................................................ : 602-272-7944 
tLeigh Instrs. Ltd., Frequency Control Div, C. R. Snelgrove Co., 141 Bond Ave., Don Mills, 

ON, CANADA M3B 1 M2 ........................................... ,.. 416-447-8531 
tMcCoy Electronics Co, Sub. Oak Technology Inc., 100 Watts Sl, P.O. Box B, Ml Holly 

Springs, PA 17065 .................................................... 717~86-3411 
t Monitor Prods. Co., Inc., Post Office Box 1966, Oceanside, CA 92054 ... 61 ~3~51 0 

§t M-Tron Inds., P.O. Box 630, E. Hwy. 50, Yankton, SO 57078 ............. 605-665-9321 
§t Murata Erie North America, Inc.. 1148 Franklin Rd, S.E., Marietta, GA 30067 

· . . . . . . . .. . . . . .. . .. . . . .. • . . .. . . . . .. . . . . . . . . . . . .. . . . . .. . . .. . .. . . . .. . . ... 404-952-9777 
tNittany Piezo Ceramics, Box 756, Pine and Mill Streets, Bellefonte, PA 16823 

........................................................ 814-355-1593;814-355-)594' 
NTK Technical Ceramics, NGK Spark Plugs (U.s.A.), Inc, 1701 N. Greenville Ave. # 205, 

RichardSon, TX 75081 ............................................... 214-235-6332 
Philips Electronics, Ltd., Crystal Dept., 601 Milner Avenue, Scarborough, ONTARIO, CAN. 

M1B lM8 ............................................................ 416-292-5161 
tPiezo Crysta~ 100 'K' St, Box 619, Carlisle, PA 17013 .............. : ... 717-249-2151 

§tPioner Components, 2352 E. 66th Sl, Brooklyn, NY 11234 .............. 718-444-3880 
§o-Matic Corp., 3194-0 Airport Loop Dr, Costa Mesa, CA 92626 ......... 714-545-8233 
to-Tech Corp., 2201 CarmelinaAve., Los Angeles, CA 90064 ............ 213-820-4921 
tReeves-Hoflrnan Div., 400 W. North St, Car1isle, PA 17013 .............. 717-243-5929 
§SaRonix, 4010 Transport at San Antonio, Palo Alto. CA 94303 .......... 415-856-6900 
t Savoy Elctrns., P.O. Box 5727, Fl Lauderdale, FL 33310 .. 305-s63-1333;8()().327-1282 

Saacor, Inc., 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5600 
t Sentry MIg., Crystai Park, Chickasha, OK 73018 .......... 405-224-6790;8()()'654-8850 

Star Micronics, Inc, Components Div., 7(}'D Ethel Rd. W., Piscataway, NJ 08854 
........................................................ , .............. 201-572-9512 

Toyo Comm. Equip. Co., Ltd, No. 8 Mori Bldg., 20-4, Nich~Shimbashi, 3-Chome 
MinatcrKu, TOKYO, JAPAN 105 ......................... 03-459-7320/03-459-7310 

§tUnitad States Crystal Corp, 3605 McCart Sl, Fort Worth, TX 76110 ..... 817-921-3014 
§ Valpey-Fisher, 75 South S~ Hopkinton, MA 01748 ...................... 617~5-6831 
tVernilron Piezoelectric Div, 232 Forbes Rd, Bedford, OH 44148-5478 .. 216-232-8600 

Crystals, Quartz-2300 
§t Anderson Elctrns., 310 Penn St., P.O. Box 89, Hollidaysburg, PA 16648, 

814-695-4428 .................................................... A.1313 
t BHley EIac. Co., 2545 W, Grandviaw Blvd., Erie, PA 16506, 814"'38-3571 

....................................................... A'1316-1319,1321 
t Colorado Cryslsl Corp., 2303 W. 8th St, Loveland, CO 80537, 303-667-9248 

•••••••••••••••••••••••••••••.•••••••••••••••••••••••.••••••••••• A.1324 
t Creven Cryslsls, 500 Baech St, Whitby, ON, CANADA.L 1N 5S5, 411H188-3324 
...................... : ............................................ A·1335 

§t CTS Electronics Corp." Knights !)lvlsion, 400 Reimann Ave., Sandwich, IL 60548, 
815-786-9411 ....... : ...... "' .................................... A.1336 

§t Fox Elctms., P.O. Box 1078, Cape Coral, FL 33910, 813-4112-7212 •.••••• A.1363 
Frequency and 11me ·Systerna, Inc., DATUM, INC., 34 Tozer Rd., Beverly, MA 

01915, 617-927-8220 ••. .... • .. • .. .. .. .. • • • .. • • .. • . • .. • . • .. • . .. • ... A.1364 
,§ m Components Passive Grp., 1201 E. McFadden Ave., Santa Ana, CA 92705, 

714 .. 36-0351 .... ,................................................ A.1377 
t McCoy Electronics Co., Sub. oak Technology Inc., 100 Walls St., P.O. Box B, Mt. 

Holly Springs, PA 17065, 717~6-3411 ............................. A.1380 
§ Midland-Ross Corp., NEL \)nlt, 357 Beloit St, Burlington, WI 53105, 414-763-3591 

................. : .... ; ............. ; .......... : .......... ; ...... A·1387 
t Monitor Prods. Co., inc., Post 0IIIce Box 1966, Oceanside, CA 92054, 

619~3~510 ••••• :.............................................. A.1388 
-.018, Inc., Compt Diva. Clock oaclilator DepL, 2553 N. Edgington, Franklin 

Park, IL 60131, 312~1-1000 ...................................... A.1392 
§t ... Tron IneIs., P.o. Box 630, E. Hwy. 50, Yankton, SD 57078, 605-665-9321 

.............. , ............... ; ................................... A.1395 
§t Murals Erie North America, Inc., 1148 F,..nknn Rd., s.E., Marietta, GA 30067, 

404-952-9777 .................................................... A.1396 
Plazo Technology Inc., 2525 Shader Rd., Orlando, FL 32804, 31/5-298-2000 

· .-0 •••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1413 
t Reaves-Hollman Div., 400 W. North St, Carlisle, PA 17013, 717-243-5929 

........................... : ...................................... A •. 1423 
§ SaRan;x, 4010 Transport at San Antonio, Palo Alto, CA 94303, 415-856-6900 

.................. : .............................................. A.1428 
§ Saiko Inslrs. U.s.A., Inc., 2990 W. LcimIta Blvd., Torrance, CA 90505, 213-530-8777 

.. , ..................... : .......................................... A.1433 
SFE Technologies, 1501181 St, San Farnando"CA 91340, 213-365-9411 

...... , ..... , ........ , ......... ; ........ i .. ............. , ......... A·1434 
Sokol Crystal Prods., Inc., 1~1 Water St., Mineral Point, WI 53565, 608-987-3363 

••••••••••••••••••••••• , ••• ,. -c ••••••••••••••••••••••••••••••••••• A.1435 
§tSlslsk Corp., 512 N. Main St, Orange, CA 92688, 714-639-7810 •••••.••• A.1441 

Advanced Filter DevIces, Inc., 6241 Yarrow Dr., Ste. D, carlsbad, CA 92008 
· . . .. . ..• .. .. .•. . .•. .. . .. .. .... .. .. ... ... .. ... . . . ... . . . .. .. . ... .. .. . . .. 619-436-2074 

§t Atomer:gic Chernetals Corp., 100 Fairchild Ave, Plainview, NY 11803 ... 516-349-8800 
·tB-D cryStal Entprs., Inc., 1727 W. Galbraith Rd., Cincinnati, OH 45239 ." .. 513-522-3300 
§ Bomar Crystal, 201 BJackIord Ave., Middlesex, NJ 08848 .. 201-356-7787;8OQ.526-3935 

Cal Crystal Lab., Inc., t142 N. Gilbert, Anaheim, CA 92801 ............... 714-991-1580; 
800-854-XT AI.. 

tCirtech, EG & G, 15237 CherrySt, Stanley, KS 66223 .................. 913-681-2801 
,Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 .... 516-935-3640 

§tCrystak Co<p, p.o. Box 06135, Fl Myers, FL 33906 ........... ; .......... 813-936-2109 
§tCTS CorPoration, 905 North West Blvd., EI~ IN 48514 ......... : ..... 219-293-7511 

Demon/EIctms. DiY, 90 Wilscn Way, Westwood. MA 02090· .......•.... ·617-329-2460 
,Electronic Research Co., 7618 Wadd St, Overland Park, KS 86204 913-631-6700 

EEM 1985 §-Product sold through distributors t~Product meets MIL specs 



I 

Crystals, Quartz-2.30() (Cont'd) 

Frequency Control Prada, Inc.;'~ rome Proj:ls. Div. 61-20 WQOdside Ave., 
Woodside, NY 113n .............. ; .... , ..... ,........................ 212-458-5811 

t HoHman, P. R., Co., Matenals.Proces!!ing Div.An)star Tech. Prods. Co., Inc., 321 Cherry 
St.,Carlisle, PA 17013 ... , .. : .... , .... : ................................ 717-243-2011 

§tlnductive Prods., Inc., 11733 Markon Dr. Garden Grove, CA 92641 ...... 714-891-2572. 
§Inficon leybofd.Her8eus,lnc., 6590 FIyR!l, E. SyracuSe, NY 13057 ... ,. 315~7~n 

Inte.rnational Crystal Mf9.: 10·N.lee. p.D. Box'2(l33o. OkJahoma City, OK 73126 
· ,., ........ ~: .......... : ....... _.:.:.~\ .. , ,., ...... :~ ........ : .... : ........ ". 495-2;36-3.741' 

K&L Microwave, IIlC.c 4~. Coles Circle, Salisbury, MD.21S01 ... " ...... , ,3Q1-749-2424 
t K &l Quartztek, K & l Micro\l(ave, ro S. 481h Ave., Phoe(llJ!, P;z 85043 ' 

.. : ............................. : .... , .............................. , ..... e02-27H944 
t KCKAmer1ca InC. 1245 Forest A~e., Ste. 10, Des Plaines, 11.."60018. : ....312:~-543s 

KlC1KarI Lambrecht Corp., 4204 Ii lincoln Ave., Chicago, Il'~18 ..... 312-412-&442 
§t Kyqcera Inti. Inc. Etctm. Co~ Grp., 11425 Sorrento Valley Rd. Sen Diego, CA 92.138 

:.~." .............. '.' : ......... , .............. '. ........ : .... , .. , .......... 619-454-1900 
t Leigh. Instrs, Ltd., Frequency Control Div. C. R. Snetginve Co., 141 Bond Aye" Don Milts, 

DN,CANADAM3B1M2 ... , ... , ........ , ...... , ..... , .................... 416-447-8531 
§ Naw-Tone1:IEictroniCs, Inc., 44 Farrand St., BIocmIieId, NJ 01003 ....... 201-748-5089 
§ Optics Inlernational, Box 1 01, Tenally, NJ 07670 .............. : .......... 201-567-4799 

.§ Paccom, 3928 1481/1 NE,Redmorid, WA 9S052 .......... 20&-883-9200;900-426-6254 
Philips'ElecIronics,Ltd., Crystal Dept, 601 Mllner Avenue, Scarboi-ough, ONTARIO,CAN. 

,M1B1M8 ............ ~ ..................... " ............ : ............ 416-292-5161 
t Piezo Crysta~ 100 'K' St., Box 619, Qarlisle, PII 17013 .................. 717-249-215.1 
§Q-Matic CorP.~ 3194-0 Airport loop Dr., Costa Mesa, CA 92626 ........• 714-54&8233 
t ci-Tech·Corp., 2201 CBnneHna Ave., Los Angeles, CA 90064 ..... .,. . . . ... 213-820-4921 
t SavoYEIclrns.. ,P,.D .. Bo¥.' 5727, Ft lauderdale, fl. 33310 • ;.305:".563-. 1333;B<»3~7-1282 
tSenIry Mfg" Crystal Pa1k, Chickasha, OK 7301.8 .... ,..... 405:"224-6780;800-654-8850 
§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY .10530 ..... 914-881-0700 
§ Siemens Cornponenl$, Inc. 186 Wood Ava; S. tsetir), NJ 08830 ......... 201-321-3400 
§Stoan TechnolOgy, 602 E..Montecito St., Santa ~ CA 93103 .... :. 805-0963'4431 

§t Sofitron Devices, Inc., Semiconductor Group, 11 n Blue Heron Ad. Riviera Beach, FL 
33404 ........................................................ ~ . . . .. ... 305:"848-4311 

Thermal ArTlE!r. Fused Quartz, Change Bridge Rd., Montville, NJ 07045 .. 201-334-n70 
Toyo Comm. Equip. Co., lid., No. 8 Mori Bldg., 20-4, Nichi-Shimbashi :!-Ghome 

Minalo-Ku, TDKYD. JAPAN 105 ..................•...... 03-459-7320/03-459-7310 
§tUnited States CryS\al Corp., 3605 McCart St.. FortWorth"TX76110 ..... 817-921-3014 

§ Vaipey-Fisher, 75 South St. Hopkinton. MA 01748 ................. , ..... 617-435:"8831 
X-Tron ElectrOniCs, Inc., 1869 National Avenue, Hayward, CA.94545 .. ;. 415:"783-2145 

Crystal8-, Quartz, for Watct)es-2300 
§t Fox EIcIms., P.O, Box 1018, cape Coral, FL 33910, 813-482-7212 ••••.•. A.1363 

§ Seiko Instrs. U.s.A., 100.,2990 W. lomita Blvd., Torranee, CA 90505, 213-530-8rn 
· ............ '.' • , ............................... :.' ... ; ................ A.1433 

Statak Corp., 512N •. Matn St, Orange,CA 92688, 714-639-7810 ....... ' •• ,A.1441 
tB-D Crystal EnIpr!!., Inc., 1727 W. Galbraith.Rd. Cincinnati, oH 45239 ... 513-522:3300 

cal Crystal lab., inc., 114? 1\1. Gilbert, Anah8irri, CA 92801' ...• : .......... 714-991-1580; 
· ". . : '. . " .' . '. . ; " '8O().~XTAL 

Hoffman, P. R., Co.,MateiiaIs Processing Div. Arnstar Tech. Prada Co., Inc., 321'Cherry 
St., Cartisle,fA 17013 ........ " ...................... , ............... 717-243-201.1 

§t Kyocera InIL, Inc., EIctrn. Cornps. Grp., 11425 SoI'rento Valley Ad., San Diego, CA 92136 ' 
............. :, ................. : .... , ...................... ; .......... 619-454-1900 

§Q-Matic CoIp., 3194-0 Airport Loop Dr., Costa Mesa, CA 92626 ......... 714-545-8233' 
Reeves-HoHman Div., 400 IJI. North St., Carlisle, PA 17013. ., .... : ... , .... 717-243-5929 

§ SaRonix, 4010 TranlijlOlt at San Antonio, Palo Alto, CA94303 ..•........ .415:"856-6960 
§ Valpey-I':isher, 75 South St, Hoptdnton.t.\A 01748 .......•...........•.. 617-435:"6831 

Crystals, s8rniconductor(lngots & Wafers)~2300' 
§t Atomergic Chemetais Corp., 100 Fairchild Ave., Pll!invlew, NY 11803 ... 516-349-8800 

Capintec Instrs., 6 AIiow Ad. Ramsey, NJ 01441\ .... ".................. 20.1-825:"9500 
DowCorning Corp., Box 09jl4, MidIMd. MI48686-0994 ., ........... , ..... 517""96-4000 
K&lMiCrowave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 

tKcK"'meric~ Inc., t245,ForestAv9" Ste. 10, Des Plaines, II.. 60018 ., ... 312-297~ 
. ,Laser Diode labs, 11~ Sorneisef St., Naw Brunswick, NJ 08901 ....... 201-249-7000 

NIl ~~ Laser Dioc;Ie, 1fX?, MI A-C~CM. Inc., 1130 ~T~~ Sl, ~e"f e. .. .J~s;.~ NJ , 
0iI901 ........ , .. : ............................................. :........ 201-:149-7000 

Materials Rese/l. Route 303, Orangeburg, NY .10962 .. '" :. : ... , .. , . . .. 914-35&-4200 
Reeves-HoHman Div. 400 W. North St., Carlisle, PA 17013 .............. 717-243-5929 

t Saphikon. 51 PowerSSt., Milford, NH. 03055.. .. ... , ..... , ............ ,... 603-673;5831 
t Solitron. DevIces; InC., SemicOnduCtor Group, 11 n Blue Heron Ad. RMera Beach, Fl 

33404 : ...... : ..................... , ........................... : .c. ",:' 395-848-4311 
§ Tenf,l8lec; 601 Tumpike, Dak Ridge, TN 37830 ... , .... :.. .. .. . .. . .. .. .... 615-483-8405 

Texas 11l!II.rs., Inc., Box 225Ot2-MS-B4. ~/8S, TX 75265 ...•. ,: ..•.. .', .. '214-995-8811 
Thornso~F CompS. eorp~ Metals,.&. Cheinicals Div. 6660 Variel Ave., Canoga'PI<., CA 

91303 ........................................ : ............. : ......... 213-887-1010 
tuniot\ Carbide COrpoi'8tion, Etctms. Div. 9rysta1 Prods. Dept., 832OCheSapeBk9 Dr. Ste. 

.104, Sen Oiego, CA 92123 ............ : .............................. 619-279-4500 

Crystals, YIG-2300 '.' . . ' . 
t Airtron, Litton ~niLstiIes. Inc., roo E..HanOver Ave>, Monts Plains, NJ 01950 
.~ ............. ; ............ : .... ,; •.• \ " •... : .... , .. :: ........ :.: ... ; ... ·201-539-5500 

§t Ato~ ctiemetals Corp., 1 00 Fairchifd Ave., PlainView, NY 11803 ..•. 516-349-8800 
Deitronic Crystal Inds., 215 At 10. Bldg. 3, Sec. S, RandOlph, NJ 07869 .... , .......... .. 

. . , , . '.' ,.,.,' , .' 201-361c2222 

§ TP~ M8tat ,lneIS.; 5:"8, 2-Chome, .Kitaaoyania Minalo-Ku, Tokyo, JAPAN 
.... : ......................... , ............ '. ............. ....-....... TokYO 03,402-6161 

" ,," , 

Crystals (MIL)-2440. - See Vol. S 
CUps, EnC8ps~lIdion .. 1600 :"',·See Vol. ,C 

, ,', " "'. ' 

Cu ..... ~Limiters(MlL)-244q -.SeeVol.S , 
'Current SensOi's:AlsoSee Transdu~rs,· volt, etc.-2200· 

- See Vol. 0 . ., .. 

Current Sourees-4000 - "See, Vol.D 

A-44 §-ProQucfSOId ttm>ugh distributors 

PRODUCT INDEX,&DIRECTORY 

Custom Molding Services,Plastics -'- See Services, 
Custom Molding, Plastics (Vol.,?) 

Cutters, Diagonal - See Cutters, Manual (Vol. C) 
Cutters, Wire, Automatic - See Machines,Wire Measurin.Q 

ta-Cutting (Vol. D) .) 

· Cutter~, Wire, Manual-5400 - See Vol.C 
I)al'rlpers, Servo-4900 - See Vol. D ' 

Dampers, Structural, Chassis, Panel, etc.-See Mounts, 
ShoC~ & Vibration (Vol. C) , 

Data Collection Equipment, Hand Held-2000 - See 
'Vol.D 

Data Collection Equipment, Moduiar-2000 -See Vol. D 
Data Col.lection Equipmerlt, Portable-2000 -See Vol. b 
Data AcquiSition & Reduction Systems-AlsO See 

Modules, Data.Acquisition-2325-.See Vol. D 

Data CO!11Pressors,. DigitBl-2000 - See Vol. D . 
Data Display Indicators - See Displays Indicator Lights 

(Vol. B) ~ . 

Data Display Systems - See Displays, CRT.(Vol.A), 
terminals,Data Display (Vol. 0) 

Data Links, Fiber 0Ptic-:2475- See. Vol •. S" 

Data Links, Optical~2000 - See Vol. D 

Data Loggers-2325 - See Vol. D 
Data Security Devices: Encryptors." De~ryptors -:- See 

S,ecuritySystems, Data . 

Data Switches - See Switches, Data (VOl. D) 

Data Systems (MIL), Naval Tact~cal-3475 - ,See Vol. D 

Data Translators -:- See Translators, Data 

DCXO- See Oscillators,Digitally Compensated Crystal 

Decade Boxes, Capacitance-2$OO- See .Vt;)/. D 

Decacte Boxes, "Inductance-2900 - See Vol. D 

Decade Boxes,Resistance-2900 - See .,Vol. D 

· Decllde Boxes,. Transfol1ner-2900 -See Vol. D 
Decalcomania-Also See Labels, Pressure Sensitive-2400 

-See Vol. C· ' 

Decapsulation Services - See S~rvices, Decapsulation . 
(Vol. DJ, 

Decoders, Binary To Decimal ~ See Converters, Binary T-o 
DecimaJ(Vol: D) 

Decoders,. Digital To Analog - See Converters, Digital To 
Analog (Vol. D) 

Decoders, Pulse-1900 .-;-' See Vol. I> .. 
Decoders, Readout -:-See Drivers & Decoders For 

Readouts (Vol. 8) . . , , 

· Decoders, Telemetry - See Decoders, Tone (Vol. D) 

.' Decoders; Tone~1900 - See Vol. D ' . . 
Decoders, Video-1900 '- SeeVpl. D. 

(DeCont,minants '~See CIeBrl9r$ & Solvents (Vol. C, 

· ~oys (MIL), Buoy-3475 - See'v,.ol. D, 
Decryptors - See Security Systems, Data 

'Degaussers - See. Demagrietizers (Vol. G), CoilS, 
· . ,DEigaussing (Vol. A)' " . . , 

Oegreasers & Cleal1ers, ~chine'-SeeMachines, 
. Cleaning & Degreasing (Vol. D) 

Degreasing Chemicals - See Cleaners & Solvents (VotC) 

t-Product meets Mil S~$ - . Ef;Jft 1$"$ , . 



PRODUCT INDEX & DIRECTORY 

Dehumidifiers (For Equipment)-2600 - See Vol. C 

Dehydrators-4100 - See Vol. D 

Delay Unes, Active-2350 
Automatic Coil Corp., SUb. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 

33010, 305-883-5311 . • • . • . • . • • . . . • . . . • . • • • • • . • • • • • • • • • • • • . • • • • • •• A01464 
Bel Fuse, 198 Van Vorst St., Jersey Cily, NJ 07302, 201-432~463 ...•.• A01486 

§ Dalamax Electronics, Inc., P. O. Box 2839, Blue Jay, CA 92631, 
714-336-3561;714-951-5646 •.••••••••.•....•.•.••...•.••.•.•.••..• A01502 

t ESC Elctrns. Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947~400 
•••..•.•.•..•.•.••...•.•.. : ..••..••.••••..... A01508,1510,1514,1515,1521 

Hytek Mlcrosystems, 980 University Ave., Los Gatos, .CA 95030, 408-395-2300 
•.•.•.••.•..• , •...••••.•...•••••••.•.••• , .•.•.•..•.•.•..•.•.....• A01522 

JBM Electronics, Inc., 531 Front St, Manchester, NH 03102, 603-623~222 
•.•....•.•.....•••••.•••.•...••. : ..•.•....•.•.•..•.•.•..•.•.•...• A01528 

§t Kappa Networks, Inc" 1443 Pinewood St., Rahway, NJ 07065, 201-541-1600 

§ Na~~' p~i';'; ·1~;i~~~~:.i4o 'Ni';~'st" jj';'~', 'CA' 926:,o~ '714:529:2600':::: ::~::~ 
§t Nytronics Components Grp., Inc., Orange St., Darlington, SC 29532, 803-393-5421 

..•.•....•.•......•..•.•.•..•.•.•......•.•..•.•...••.•.•..•.•.... A01~54 
peA Elctrns., 16799 Schoenborn St., Sepulveda, CA 91343, 818-892~761 

A01556 
t Rhombus .Inds., 15801 Chemical Ln., Huntington Bch., CA 92649-1595, 

714-898-0960 .•...•••••.•• , ........................ : ••••.•..•••.• A01568 
Arstan Products lrill. Ltd., 99 Jericho Tpke, Jericho, NY 11753 ........... 516-333-8100 

§ CCD Imaging, Fairchild Camera & Inslr. Corp" 450 Nalional Ave., Mounlain View, CA 
94043 ...................... ,... . .............. :. 415-493-8001 

Della Electronic Ind. USA, Della Elctrn. Ind. Co. Ltd, 3401 Inveslmenl Blvd., Sle. 5, 
Hayward, CA 94545 415-785-5231;415-785-5235 

EI-Rad MIg., 2800 W. Cullom Ave., Chicago, IL 60618 .. ... .... 312-478-7300 
Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830 ............. 617-374-0761 

Delay Lines, Cable-2350 
Allen Avionics, 224 E. 2nd St., Mineola, NY 11501 516-248-8080 
Arlmnic Instr. Co., Inc. 9 Division St, Sidney, NY 13838 .... 607-563-8444 

t Aslrolab Inc., 4 Powder Horn Drive, Warren, NJ 07060 . 1-201-560-3800 

t AUI~~alic~oil.COrp:' S~~. [)esi.gnalr~nics,. Inc.:45~ ~'.1 ~h. A~e.: .~ial~ah, F~0~~~~_5311 
Bel Fuse, 198 Van Vorst St. Jersey City, NJ 07302 .... 201-432-0463 

t Cablewave Sys., 60 Dodge Ave., North Haven, CT 06473 ............ 203-239-3311 
t Columbia Comps., 9 Division St, Sidney, NY 13838 .. ,. c. 607-563-3520 
t Computer Qevices Corp.; 63 Austin Blvd, Commack, NY 11725 ......... 516-543-4220 
tControl Elctrns. Co., Inc., 107-B Allen Blvd, Farmingdale, NY 11735 ..... 516-694-0125 

Fischer-America, Inc., Div. of T echnogra,phics, Inc., 13756 Glenoaks Blvd, Sylmar, CA 
91342 ..................................................... 818-362-9396 

Flexco Microwave, Inc., P.O. Box 174. Karrville Rd., Port. Murray, NJ 07865 
. . . . . . . . . . . . . . . . .......... : . . . . . . . . . . . . . . . . . . . . . . . . .. 201-689-3020 

W. L Gore & Assocs., 555 Paper Mill Rd. Newark, DE 19714 ........ ' 302-738-4880 
§t Micro-Coax Components, Inc •. a UTI Company. Box E, Collegeville, PA 19426 

... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-489-3700 
Micro Mode Prods" 1870 John Towers Ave., EICajon, CA 92020 ....... 619-449-3844. 
Precision Tube, Church Rd & Wissahickon, J:'j. Wales, PA 19454 ........ 215-699-5801 

t Times Fiber Communications; Inc. 358 Hall·Ave., P.O. Box 384, Wallingford, CT 
0649;1-0384 . 203-265-8500 

UniversalJld-Yu Elctrns., Inc., 2517 E. Norwich St, Milwaukee, WI 53207 
..................................... 414-482-4100 

Delay Lines, Digital-2350 
t Aulomatic Coil Corp., Sub. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 

33010,305-883-5311 •...........•.••.•.•.•.••....•.. , ..•...•.•.... A01464 
§ Bel Fuse, 198'Van Vorst St., Jersey City, NJ 07302, 201-432-0463 . 

.......•.• ,......................... A01468-1477,1479,1481-1486 
Computer· Devices Corp., 83 Austin Blvd., Commack. NY 11725. 516-543-4220 

..................................... c •••••••••••••••••••••••••••• A01487 
Data Delay Devices, 385 Lakeview Ave., Clifton, NJ 07011, 201-772-1106 

•.•...••...•.•....•..... ....... . .............. A01489-1493,1495-1501 
§ Dalarnax ElectroniCS, Inc., P. O. Box 2839, Blue Jay, CA 92831, 
. 714-336-3561;714-951-5646 •••.•..••......•••...••.•.... A01503,1505,1506 

t ESC Elctrns. C~"p., 534 Bergen Blvd., Palisades Pk., NJ 07650. 201-947,0400 
. . .. A01508-1510,1512-1521' 

t Hytek Microsysterns, 980 University Ave .• Los Gatos, CA 95030, 408-395-2300 
....•........•.•........•..•.•..•.•.....••.•....•. A01522,1524,1525,1527 

JBM Electronics, Inc., 531 Front St., Manchester, NH 03102, 603-623-0222 
..•.•...•••..•.•.•.•..•..•••.••••.•..•••.•.•.•• , •.•.•••.. , . • • . • •• A01528 

§t Kappa Networks, Inc., 1443 Pinewood St., Rahway, NJ 07065, 201-541-1600 
.. , ................................................................. A01530 

§ Nano I'ulse Industries, 440 Nibus St., Brea, CII 92670, 714-529-2600 .•.• A01546 
§ Nytronics Components Grp., Inc., Orange St, Darlington, SC 29532, 803-393-5421 

•.. , •....••.....••..•.•••.•....•.••.•.•••....••••.....•••.•.•.•••• A01550 
t PCA Elctrns .. , 16799 Schoenborn St., Se~ulveda, CA 91343, 818-892-0761-

........•.•.•.....••••..•..• , •...••. ; .•.•.••.•..•••.•.•••• , ..••.• A01556 
t Rhombus Inds., 15801 Chemical Ln., Hunllngton Bch., CA 92649-1595, 

714-898-0960 .............................................. , ...••• A01568 
t Technitrol, 1952 E. Allegheny, ·Philadelphia, PA 19134, 215-426-9105 

.. " ...•..•.....••....•.••••.•.••••......•••••••••.. A01574-1579,801010 
§ AKG Acoustics, Inc., 77 Selleck St, Stamford, CT 06902 ................ 203-348-2121 

AMF/ElectroComps. Div., AMF. 2713 Gateway Dr., Pompano Beach, FL 33060 
, . . . . . . . . . . . . . . .. ..................................................... 305-973-8620 

, Columbia Comps., 9 Division St. Sidney, NY 13838 ..................... 607-563-3520 
EI-Rad Mfg., 2800 W. Cullom Ave., Chicago, IL 60618 .................. , 312-478-7300 
Engineered Comps. Co., P. O. Box 8121, San Luis Obispo. CA 93403-8121 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-544-3800 
Eventide, Inc., One Alsan Way, Little Ferry, NJ 07843 ......... , ......... 201-841-1200 
LeCroy Resch. Sys. Corp., 700 S. Main St, Spring Vly., NY 1 0977\.. . . . . .. 914-425-2000 
MIA-COM Microwave Circuits, Inc., South Ave., Burlington, MA 01803 .. 617-272-3000 

Delay Lines, Glass & Quartz-2350 
§ Pulse Engrg. Inc., A Varian Sub., P.O. Box 12235, San Diego, CA 92112 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 g:268-24oo 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 ........ 603-869-0054 

§ TDK Corporation of America, 4711 Golf Rd., Skokie, IL 60076 ........... 312-679-8200 
t Valor Electronics, Inc. 2950 Airway Ave., Bldg. G-5, Costa Mesa, CA 92626 

.......................................................... 714-540-9261 

Delay Lines, Dispersive (Frequency Variable)-2350 
t Sawtek Inc., P.O. Box 18000, Orlando, FL 32860, 305-886-8860 •.•.•.•.• A01432 

Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302 ..................... 201-432-0463 

Delay Lines, Distributed, Constant (Fixed)-2350 
Allen Avionics, 224 E. 2nd St., Mineola, NY 11501,516-248-8080 •.•.•••• A01460 

t AutomatiC Coil Corp., Sub. Designatronics, Inc., 455 E. 10th Ave., Hialeah, FL 
33010,305-883-5311 ............................................. A01465 

t Control Elctrns. Co., Inc., 107-B Allen Blvd., Fanmingdale, NY 11735, 516-694~125 
..•....•..••....•.•••.•....•.•.•. \ ................................. A01488 

t Daico Inds., Inc., Box 5225, Compton. CA 90224, 213-631-1143 •...•.••• A01708 
t Data Delay Devices,385 Lakeview Ave .• Clifton, NJ 07011, 201-772-1106 

.......................................... ........... A01490-1491,1495-1501 
t ESC Elctrns. Corp., '534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 

........................................................ A01508-1516,1518 
Hytek Mlcresystems, 980 University Ave., Los Gatos, CA 95030, 408-395-2300 

· ................................................................. A01522 
JBM ElectroniCS, Inc., 531 Fronl St., Manchester, NH 03102, 603-823-0222 

................................................................. A01528 
t Kappa Networks, Inc., 1443 Pinewood St., Rahway, NJ 07065. 201-541-1600 

..•..•....•••.•.••....•..•.•.•.•.•••..••••.•.•.•.•.•..•..•••..•.. A01530 
§ Nano Pulse Industries, 440 Nibus St., Brea, CA 92670, 714-529-2600 •.•• A01546 

§t Nytronics Components Grp., Inc., Orange St., .Darlington, SC 29532, 803-393-5421 
..•..•.••.•.•.•••...••.•.•.•••.•.•..•••..•..••.•.•....•..•....•.• A0 1li5O 

t PeA Elctrns., 16799 Schoenborn St., Sepulveda, CA 91343, 818-892~761 
............................................. A01556-1562,1564,1565,1566 

Rhombus Inds., 15801 Chemical Ln., Huntington Bch •• CA 92649-1595, 
714-898~960 ..•..•.•.........•••.•.•••.•.•.•.•.•...•....•.•.•..• A01571 

Technitrol, 1952 E. Allegheny, Philadelphia, PA 19134, 215-426-9105 
. . ••....•......•....•....•.......•.•.•.. A01574-1575.1577,1578,1579, B01010 
AMF/Electro Comps. Div., AMF, 2713 GatewayDr., Pompano Beach, FL 33060 

. . . . . . . . . . . . . . .. ............................ 305-973-8620 
t Andersen Labs .• 1280 Blue Hills Ave., Bloomfield, CT 06002 ............ 203-242-0761 
t Arlronic Instr. Co. Inc. 9 Division St. Sidney, NY 13838 . . . . . . . . . . . . .. 607-563-8444 

Bel Fuse, 198 Van Vorst St, Jersey Crty, NJ 07302 .................... 201-432-0483 
t Columbia ComPs., 9 Division St., Sidney. NY 13838 ..•............... .... 607-563-3520 
t Computer Devices Corp. 63 Austin Blvd, Commack, NY 11725 ... , .. .'.. 516-543-4220 

EI-Rad Mfg., 2800 W. Cullom Ave., Chicago, IL 60618 .... : .............. 312-478-7300 
Engineered Comps. Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

. . . . . . . . . . . . . . . . . . . . . . .. 805-544-3800 
t Frequency Selective Networks, Inc., 69-20 Garfield Ave., Woodside, NY 11377 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 718-424-7500 
§ Mitsumi Elec. Co., Ltd., 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN .... 489-5333 
tRayco Elctrn. Mig:, 1'625 12th St., Santa Monica, CA 90404 ............. 213-450-0777 

§tRCD Components, Inc .• 330 Bedford St, Manchester. NH 03101 ........ 603-669-0054 
Sprague Elec. Co., 481 Marshall St, No. Adams, MA 01247 ............. 413.664-4411 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd, Santa Clara, CA 95050 

· ....................................... __ . . . . . . . . . . . . . . . . . . . . . . 400-988-0700 
TDK Corporation of America, 4711 Golf Rd., Skokie, IL 60076 312-679-8200 

§Television Equip. Assocs., Box 393, So. Salem, NY 10590-0393 ......... 914-783-8893 
Universal Ad-Yu Elctrns., Inc.,2517 E. Norwich St, Milwaukee, WI 53207 

414-482-4100 

Delay Lines, Distributed, Constant (Variable)-2350 
Aflen Avionics, 224 E. 2nd St., Mineola, NY 115011516-248-8080 .•.•..•• A01462 

t Control Elclrns. Co., Inc., 107-B Allen Blvd., Farmingdale, NY 11735. 516-694-0125 
. • .•....••.•..•.•.•.••.•....•.•.•.•.•..•..•.•.•.•...•..••....•.... A01488 
tDala-Delay Devices, 385 Lakeview Ave., Clifton, NJ 07011, 201-772-1106 

'-' .......................................................... ; '. A01495,1500 
t ESC Elctrns. Corp., 534 Qergen Blvd., Palisades Pk., NJ 07650', 201-947-0400 

.................................................. A01508-1510,1514,1515 
t Kappa Networks, Inc., 1443 Pinewood St., Rahway, NJ 07065, 201-541-1600 

................. : ................................... , .• A01540-1541.1545 
§t Nano Pulse Industries, 440 Nibus St, Brea, CA 92670, 714-529-2600 •.•. A01546 

AMF/Electro Comps. Div., AMF, 2713 Gateway Dr. PomPano Besch, FL 33060 . 
........................ ' • . . . . . . . . . . . . . . . . . . . . . . . . . . 305-973-8620 

tAndersen Labs., 1280 Blue Hills 'Ave., BlOOmfield, CT 06002 . 203-242-0761 
t Artronic Instr. Co., Inc. 9 Division St, Sidney, NY 13838 . . . . . . . . . . . . . . .. 807-563-8444 

Bel Fuse. 198 Van Vorst SI., Jersey City, NJ 07302 ....................... 201-432-0463 
t Columbia Comps., 9 Division .St, Sidney, NY 13838 ..................... 607-563-3520 
t Computer Devices Corp., 63 Austin Blvd. Commack, NY 11725 ......... 518-543-4220 
§ Stanford Applied Engrg. Inc .• 3520 De La Cruz Blvd., Santa Clara, CA 95050 

· .............. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400-988-0700 
§Television Equip. Assocs" Box 393, So. Salem, NY 10590-0393 ........ 914-763-6893 

Universai Ad-Yu Elctms.llic., 2517 E. Norwich St, Milwaukee, WI 53207 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... 414-482-4100 

Delay Lines, Glass & Quartz-2350 
. t Andersen Labs., 1280 Blue Hills Ave., Blooinfield, CT 06002, 203-242-0761 

................................... : ............................. A01591 
Damon/Elctrns. Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

.................................................................. A01360 
t Microsonics Inc., 60 Winler St, Weymouth, MA 02188, 617-337-4200 ..•. A01386 

Amperex Elctrn. ·Corp .• Slatersville Div., Providence Pike, Slatersville; RI 02876 
.................................... . ........................ 401-762-3800 

t Anders, Inc., 77 Wolcott Rd, Simsbury, CT 06070 ....................... 203-658-7666 
Artmnic Inslr. Co .• Inc., 9 Division St, Sidney, NY 13838 . . . . . • . . . . . . . . 607-563-8444 

tControl Elclms.Co.Inc., 107,B Allen Blvd., Farmingdale. NY 1173'5 ... ' 516-694-0125 

EEM 1985 §-Product sold through distributors t~Product meets MIL specs 



,Delay Lines, ,Glass & Quartz-2350 (Cont'd) 

Corning Glass Works, Corning Elctrns., Houghton PI<, Bldg, A-2; Corning NY 14830 
""", .. ,.' .. ,', .... "., .. , ....... ,', .. , .. "., .... ,"', ..... , ....... , .. , 607-974-8725 

Corning Glass Works, Memory Prods Dept. 3900 Electronic Dr, AaleiQh. NC 27604 
•• ,., .. , •••• ,',., ••• , .. ,.:.,' .... >""', ••• ,",., .. ,',.,"', •••• ,', •••• 919-876-1100 

t Radio Resch, Instr, eo.. Inc.. Two Lake Ave. Extension. Denbury. C'T 06811-5295 
· .. ,., .... ,., \."., ' ..... " ..... , ...................................... 203-792-6666 

Delay Lines, Liquid-2350 
. Arlronic Instr, Co, Inc.. 9 Division St. Sidney. NY 13838 ............ ; ...• 607-563-~ 

DeIElY Unes, Lumped Constant (ElectricaIlY,Variable)-
2350 . , 

tComputer,Devlces Corp •• 63 AuallifBlvd •• Commack, NY 11725, 516·543-4220' 
••.••• : ....................... :.: ...................... : ......... A.1487 

t ContrOl Elclms. Co., Inc., 107-B Alliin ,BlVd •• Farmingdale, NY·11735. 516-694-0125 
................................... ~ ...................... : ...... A·1488 

t Daieo Inc.s., Inc., Box 5225, Compton. CA90224, 213-631-1143 •••.•.••• A.11GB 
t Data Dalay Davices, 385 Lakeview Ave., Clifton. NJ 07011 •. 201-m-1106 

· ... : .................. ;c ............ , ................ : ..... ,' ...... A.1490 
t ESCElctrns. Corp •• 534 Bergen Blvd •• Pallaades Pic., NJ 07650. 201-947-D400 . 

......................... \ ....... c, ................ A.150B-1510,1514.1515 
t Kappa ,Networks. Inc •• 1443 Pinewood St. Rahway. NJ 07065. 201-541-1600 

................. : ................ : ........ : .. _c ........ A.1540-1541,1545 
Multi Prods. Inti •• 218 Uttla Falls Rd., P.O. Box 238. Cadar Grove.,NJ 0700$, 

201-239-8183, ••••••• '. .. .. • . • • .. • • • . • • • • .. • • • • • • • .. .. . .. • • • • • • • •• A.2202 
t Rhombus Inds.. 15801 Chemical Ln., Huntington Bch •• CA 92649-1595. 

714-898-D98O .............. \....................................... A.1571 
t Technitrol. 1952 E. Allegheny. Philadelphia. PA 19134, 215-426-9105 

.................................................... A.1576-1573. B.1010 
Allen Avionics. 224E. 2nd St. Mineola. NY 11501 , .......... ' ........... 516-248-8080 
AMF IElectro Comps. Div, AMF. 2713 Gateway Dr .• Pompano Beach. FL 33060 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 30&973-8620 
t Andersen Labs.. 1280 Blue Hills Ave, Bloomfield. C'T 06002 ............ 203-242-0761 
t Artronic lnilr. Co.. Inc.. 9 Division St. Sidney. NY 13838 ................. 607-563-8444 • 

Bel Fuse, 198 VenVorsl St. ~ersey Ci1y. NJ 07302 .............•....... 201-432-0463 
Bourns. Inc .• Resislive Components GrouP. 1200 Columbia Ave., Riverside. CIl92507 

....................................................................... 714-781-5050 
tColumbia Comps .• 9 Division St. Sidney. NY 13838 ............. : .. : .... 607-563-3520 

Engineered Comps. Co, P. O. Box 8121. Sen Luis Obispo. CA 93403-8121 
............................................. , . . . . . . . . 605-544-3800 

t Frequency Selective NetworkS: Inc, 69-20 Garfield Ave.. Woodside. NY 11377 
.......................................... : ............................. 718-424-7500 

§t RCD Components. Inc.. 330 Bedford St. Menchester. NH 03101 ..... : .. 603-669-0054 
t yalor Electronics. Inc .• 2950 Airway Ave .• Bldg. C-5. Costa MIl$8, CA 92626 

............... : ....................................................... 714-54(}-9261 

Delay Lines, Lumped Constant {Fixed)-2350 
Allen Avionics. 224 E: 2nd St .• Mineola, NY 11501.516-248-8080 .•• A.1461.1463 
Bel Fuse. 198 Van Vcirst St. Jersey, City, NJ 07302. 201432-D463 .•••.• A.1478 

t Computer Devices Corp .• 63. Austin Blvd •• Commack, NY 11725. 516-543-4220 
• ••••••••••••••••• p •••••••••••••• _.' ~ .; •••••••••• ~\ •••••••• ',.-'. • • • • • •• A.1487 

t Control Elctrns. Co .• Inc •• 107-B AllenBlvd.,'Farmingdale., NY 11735, 516,-694-0125 
.................................................................. A.1488 

t Dalco Inds •• Inc.; Box 5225. Compton. CA 90224.213-631-1143 .••.•.•• ~ A.1708 
§Dalamax Eleelronies.lnc •• P. O. Box 2839. Blue Jay. CA 92631. ' 

714-336-3561;714;951-5646 •••....•.•..•. : ...................... :. A.1502 
t ESC Elctrns. Corp •• 534 Bergen Blvd •• Palisades Pic.. NJ 07650, 201-947.-D400 

.................................................. A.1508-1510 •. 1S14,1515 
t Hisonic.lnc •• 249 N. Troost. P.O. Box 1130. Olathe. KS 68061-1130. 913-782-0012 

................................................................. A.2157 
t H'ylek Microsystems, 980 University Ave .• Los GaI~, CA 95030. 408-395-2300 

.••..••....•..•.•••.•.• ; .......................................... A·1522 
t Kappa Networks. Inc •• 1443 Pinewood St. Rahway. NJ 07065. 201-541-1600 

............................ " ...................................... A.;540 
§tNano Pulse Industries. 440 Nibus St, Brea. CA 92670. 714·529-2600 •.•. A.1546 

§ Nylronics Components Grp •• Inc., Orsnge St. Darlington. SC 29532, 803-393-5421 
.•.•..•. , ................. '.' .................................... ~ •. A·1552 

t PCA Elctrns .• 16799 SchpenbornSt. Sepulveda. CA 91343. 818-892-D761 
· • .... • • • • . • . . • . • • • .. • • • . • .. • .. .. • • • . .. • .. • . • • )(.1556-1559,1564.1565.1566 

tTechnilrol. 1952 E. Allegheny. Philadelphia. PA 19134. 215-426-9105 
........... : ••• : ..................................... : •.• , A.1576. B.1010 

Toko America. Inc •• 12.50 Feehanville Dr •• MI.'Pro_ct .. IL 80056;312-297-D010 
•. ; .•....•...•. ' ................... ' ......................... ;; .... A·1581 

AMF IElectro Camps. Div, AMF. 2713 Gaieway Dr, .Pompano Beacil. FL:33060 
· ........ : ........... , ....................................... , . . . . . . . . ... 305-973-8620 

t Andersen Labs, 1280 Blue Hills Ave .• Bloomfield. cT 06002 ...... :..... 203-242-0761 
t Artronic Instr. Co .• Inc .• 9 Division St. Si<;lney. NY 13838 ............... ,. 607-563-8444 
t Automalic Coil Corp.. SUb. Designalronics, Inc., 455 E. 10th Ave; Hialeah. FL 33010 

..................... ; .............................. ; ........... : ....... : 305-883-5311 
ts'G Elctrns.. 30 South Sl. Mt Vernon, NY 10550 .... ; .. : .. ; ............. 914-664-5591 

Bourns. Inc, Resistive CompOnents Group. ; 200 Columbia'Ave, Riverside, CA '92507 
....................................................................... 714-781-5050 

Caddell-Burns MIg.. 40 E. 2nd st. Mineola. NY 11501 ................... 516-746-2310 
tColumbia Camps.. 9 Division St. Sidney. NY 13838 ..................... 607-563-3520 
tData Delay Devices. 385 Lakeview Ave.. Clifton. NJ 07011 .......... ; ... 201-772-1106 
tE~Rad Mfg .• 2800 W. Cullom Ave .• Chicago. IL 60618 .. , ................ 312~78-7300 
tEngineered Camps Co .• P. O. Box 8121. San Luis Obispo. CA 93403-8121· 

.............................................. : .. .. .. .. .. .. . .... 805-544-3800 
t Frequency Selective Networks. Inc, 69'20 Garfield Ave .• Woodside. NY 11377 

........................... , .................•.. : ....... ' ............... 7'18-424-7500 
Penesonic. Ind'l. Elctrn.:ComPs .• Panesonic. Elctrn. Comps. Div:. Box 1503. Secaucus. NJ 

07094 .......................................... .'..................... 201-348-7000 
§ Pulse Engrg. Inc .• AVarian Sub, P.O. Box 12235. Sen Diego. CA 92112 

••••••••••••••••• : •••• : •••••••••••••••• 1 •••.• ' ••••••••.•• ,-. •••••••••••••• 619-268-2400 
t Rayco Elctrn. MIg.. 1625 12th St. Sanla Monica. CA 90404 ...... 213-45(}-0777 

§t RCD Components.lnc~ 330 Bedford St. Manchesler. NH 03101 ........ 603-669-0054 

PRODUCT INDEX & DIRECTORY 
t Rhombuslnds .• 15801.Chemical Ln, Huntington Bch, CA 92649-1595 .. 714-898-0960 

Sprague EIec. Co, 481 Marshall St. No. Adams. MA 01247 ............. 413-664-4411 
Stanford Applied Engrg. Inc.. 3520 08' La Cruz' Blvd .• Santa Clara. CA 95050 

· ......................................... , . . . . . . . . . . . . . . .. ... .. . .. . . .. 400-988-0700 
§ TDK Corporation of America. 4711 Goff Rd, Skokie. IL 60076 .............. 312-679-8200 
§ Television Equip. Assocs.. Box 393. So. Salem. NY 1059(}-0393 ' ........ ' 914-763-8893 

Transducer Systems, Inc.. 1510 Dalp Or .• Kulpsville. PA 19443 ...... , ..... 215-256-4811 
Universal Ad-Yu EIctms..Inc.. 2517 E. Norwich St. Milwaukee, W(53207 

....... , ....................................................... , ........ 414-482-4100 
t Valor Electronics, Inc.. 2950 PJrway Ave, Bldg. C-5. Costa MeSa. CA '92626 . 

.............................................. : .............. , ............ 714-540-9261 

Delay Lines, Lumped. ConstahqMechanically Vari.-ble)-
2350 

Allen AvionicS. 224 E. 2ndSt, Mineola'. NY 11501. 516-248-8080 •••••••• A.1463 
'tControl E,lctrns. Co., Inc .• 107-B Alle.n Blvd •• Farmingdale. NY'11735, 516-694-D125 

..... : ....... , ....................................... ' ............. A·1488 
t ESC Elctrns.Corp., 534 Bergen Blvd.,Paliaades PIc.,.NJ07650, 201,947-D400 

................. :: .... , ....... ,.' •• : ............................ : •• A.1.509 
AMF/Electro Comps. Div .• AMF. 2713 Gateway Dr .• Pompano Beach. FL 33060 

. .. ........ , .... ' ..... , .... '.' ................... , ............................ 305-973-8620 
t Artronic Inslr. Co, Inc., 9 Division St. Sidney. NY 13838' ................. 607-~8444 

Bel Fuse. 1.98 Van Vorsl St. J'!'S"Y City. NJ 0.7302 ...................... 201-432-0463 
Bourns.·lhc., ReSlstive;Components Group. 1200 Columbia Ave., Riverside. CA 92507 

., ............... , .. : ........ , .................................... c· ..•.. 714-781,5050 
t Columbia Camps .• 9 Division St. Sidney. NY 13838 .............. :....... 607-563-3520 
t Computer Devices Corp .. 63 Austin Blvd .• Commack. NY 11725 .. :.,.... 516-543-4220 
tDala.Delay Devices. 385 Lakeview Aye .• Clifton. NJ 07011 ............... 201-772-1106 
t Kappa Networl<s. Inc, 1443 Plnewooil St. Rahway. NJ 07065 ........... 201-541-1600 
t Rhombus Inds .• 15801 Chemical Ln.. Huntington Bch. CA 92649' 1595 .. 714-898-0960 
§ Television Equip. Assocs.. Box 393. So. Saiem. NY 10599-0393.' ........ 914-763-8893 

Universal Ad-Yu Elctrns..lnc.. 2517 E. Norwich St. Milwaukee, WI 53207 
· . . . . . ... . . . . . . . . .. . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. .. . .. .414-482-4100 

Delay tines, Magnetostrictive-2350 
t Control Elctms. Co., Inc •• 107-B Allen Blvd •• Faimlngdale, NY 11735. 516-694-D125 

................................................................. A.1488 
JBM Electronics, Inc •• 531 Front St. Manchester. NH 03102. 803-623-0222 

...................... _ ........ ' ................................... A.1528 
RhombuS Inds.. 15801 Chemical Ln •• Huntington Bch., CA,92649-1595. 

714-898-0980 ...................................................... A.1S71 
t Artronic Instr. Co. Inc .• 9 Division Sl. Sidney. NY 13838 .................. 607-563-8444 
t Columbia Comps.. 9 Division SI.. Sidney, NY 13838 ..................... 607-563-3520 
t Computer Devices Corp .• 63 Auslin Blvd .• Commack. NY 11725 ......... 516-543-4220 

ESC Elctm .. Corp .• 534 Bergen Blvd: Palisades PI<, NJ 07650 .......... 201-947-D400 

Delay Lines, Programmable~2350 
Allen Avionics. 224 E. 2nd St, Mineola, NY 11501, 51a:248-808O ••••• , •• A.1462 
Bel F\lse: 198 Van Vorst St.. Jersey City. NJ 07302. 2O.1-432~63 

..................... ,' .................................. A.1475-1477.1480 
Data Dalay Devices, 385 Lakeview Ave •• Clifton, NJ 07011, 201,772-1106 

· • • . • . • . • • . • . • • . • . . • . . . .. • • • . • . • • • • • ... .. • .. . • . • .. •. • . • •• A.1489.1492.1493 
§ Datamax Electrohics, Inc •• P. O. Box 2839. Blue Jay. CA 92631, 

714-336-3561;714-951-5646 ..... , .......... : •.•••••• ; ........... : •. A.1503 
t ESC Elctms. Corp., 534 Bergen Blvd .• Palisades Pic.. NJ 07650. 201-947-D400 

..................... : .............................. A.1509.1519.152O,1521 
Hylek MicrosysteRll!. 980 University Ave.. Los Galas. CA 95030. 408-395-2300 

.................................................... , ... : ......... A·1523 
Kappa Networks. Inc., 1443 Pinewood St .• Rahway, NJ 07065, 20.1-541,1600 

, ............................................ : ............ :.,;: ...... A·1540 
§ Nano Pulse Industries, 440 Niblis St, Brea. CA 92670. 714'529-2800 •••. A.1MB 
t Rhombus Inds., 15801 Chemical Ln .• Huntington Bch •• CA 92649-1595. 

714-898-0950 .•.•. , .•..•. '., .••..•.. , ••.. ,., ... ,', .•........ '... A.1568,151O 
t Technilrol. 1952 E. Allegheny. Philadelphia. PA .:19134.215-426-9105 

........................... _ .......................... A.1578-1579. B.1010 
t Automalic Coil Corp; SUb. Designatronics.lnc, 455 E. 10th Ave .• Hialeah. FL 33010 

· ......................... : ..................... , . .. . .. . . . . . . . . . . .. . . . .. 305-883-5311 
§ CCD Imaging. Fairchild camera &' Inslr. Corp.: 450 National Ave, Mountain View. CA 

94043 ................ ,., .................. : ............................. 415-493-.8001 
Columbia Comps.. 9 Division Sl.~idney. NY 13838 ..................... 607-563-3520 
.Engineered Comps. cO, ;:': O. Box 8121. Sen Luis Obispo. CA 93403-8121 

., .... ; ....... \., ................ : .. : ............. , ..... , ................. 805-544-3800 
Eventide. Inc, One AlsanWay. Lillie Ferry. NJ 07643 .... c, . .. .. .. .. .. ... 201-641-1200 
Frequency D""ices.lnc, 25 Locust Sl. Haverhill. MA 01830 ............. 617-374-D761 

t Valor Electronics. Inc., 2950,Airway Av~ .• Bidg. C-5. Costa MIl$8, CA 92626 
..................................................... ; .. , .............. 714-54(}-9261 

Delay Lines,SAW - See Surface AcousticWav~ Devices 

Delay Lines, Strip-2350 .' .' 
t Control Elctrns. Co., Inc., 107-B Allen Blvd •• Farmingdale. NY 11735. 516-694-D125 

................................. , ••• ' .. , ...... _, •.•.• ;.: .•.• ; ....... 'A·1488 
JBM Electronics. Inc .• 531 Fro~ St. Manchester. NH 03102. 803-623-D222 

................................ :. .................. , .............. A·1528 
Nylronics Components Grp., Inc., Ora"ge St, Darlington', SC 29532. 803-393-5421 

.••....••...• : .• ' ........................... : .................. , .• A·1554 
PCA Elctrns .• 16799 Schoenborn St. Sepulveda. CA 91343. 818-692-D761 

.............. , .................................................. A·,556 
t Andersen Labs.. 1280 Blue Hills Ave .• Bloomfield. CT 06002 .... ....... 203-242-0761 

Artronic Instr. Co, Inc, 9 Division ,Sl. Sidney: NY 13838 ................. 607-563-8444 
Bel Fuse. 198 Ven Vorsl 51, JerseyCi1y.NJ 07302 ..................... 201-432-0463 

t Columbia Camps .• 9 Division ,St. Sidney. NY 13838 ...................... 607,563-3520 
t ESC Elctrns. Corp .• 534 Bergen Blvd .• Palisades Pk.. NJ 07650 . 201-947-0400 

§t Solitron/Microwave~x 278. Port Salerno. FL 33492 ...... ... 305-287-5000 
§ Television Equip. Assocs.; Box 393. So. Salem. NY 1059(}-0393 914-763-8893 

§":"Product sold through distributors t-Product meetsMILspecs EEM 1985 
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Delay Lines, Trimmer-2350 
: Allen Avionics, 224 E. 2nd St., Mineola, NY 11501, 516·248-8080 •.•..••• A.1462 

t ESC Elctrn •• Carp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201·947-0400 
.•.•••...• :...................................... A·1508,1510,1514,1515 

t Kappa Networks, Inc., 1443 Pinewood st., Rahway, NJ 07065, 201·541·1600 
......................................................... A.1540·1541,1545 

t Technitrol, 1952 E. Allegheny, Philadelphia, PA 19134, 215-426-9105 .••. 801010 
AMF/Electro Comps. Div .. AMF. 2713 Gateway Dr. Pompano Beach. FL 33060 

.................. ______ .. __________ . ____ .... __________ ... ______ 305-973-8620 

t Anders. Inc .• 77 Wolcott Rd., Simsbury. CT 06070 ................... "" 203-658-7666 
t Andersen Labs .. 1280 Blue Hills Ave., Bloomfield, CT 06002 ............ 203-242-0761 
t Automatic Coil Corp .• SUb. Designatronics. Inc .• 455 E. 10th Ave .• Hialeah, FL 33010 

__ . ______ . __ . ________________ . ____ . ____ . ____ .. ____ .. ____ .. __ 305-883--5311 

Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302 ... ............. ... 201-432-0463 
t Columbia Comps., 9 Division St, Sidney, NY 13838 .. ____ ... __ ... ____ . __ 607-563-3520 
tComputer Devices Corp .• 63 Austin Blvd., Commack, NY 11725 ......... 516-543-4220 
t Control Elctrns. Co., Inc. 107 -B Allen Blvd., Farmingdale, NY 11735 516-694-0125 
t Data Delay Devices, 385 Lakeview Ave., Clifton. NJ 07011 .......•...... 201-772'1106 
t Engineered Comps. Co., P. D. Box 8121, San Luis Obispo, CA 93403-8121 

______ ... ________________ .. __ . ____ . __ . ____ ... ______ 805-544-3800 

§ Lenco Elctrns., Inc., 300 N. Maryland St, Jackson. MO 63755 .......... 314-243--3147 
§ Pulse Engrg. Inc. A Varian Sub .• P.O. Box 12235, San Diego, CA 92112 

. __ __ __ 619-268-2400 

§ Television Equip. Assocs., Box 393, So. Sale~ NY 10590-0393 ........ 914-763'8893 
Universal Ad·Yu Elctrns. Inc., 2517 E. Norwich St., Milwaukee, WI 53207 

____________ . ____ . __ . ______ . ________ . __ . __ 414-482-4100 

Delay Lines, Ultrason!c-2350 . 
Allen Avionics, 224 E. 2nd st., Mineola, NY 11501, 516·248-8080 ........ A.1462 

§ Datamax Electronics, Inc., P. O. Box 2839, Blue Jay, CA 92631, 
714·336·3561;714·951·5646 .•.....•....•..•....•.•.......••..•...• A.1502 

ESC Elctrns. Corp., 534 Bergen Blvd .• Palisades Pk., NJ 07650, 201·947-0400 
. . . . • . . . . • . . . . . . . • . • . . . . . • . • . • . . • . . . . . . . . . • . . . . . . . . • . • . • . . • . . . . .. A.1509 

t Microsonics Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 ., .. A.1386 
t Sawtek Inc., P.O. Box 18000, Orlanda, fL 32860, 305-886·8860 ........• A.1432 
t Anders, Inc., 77 Wolcott Rd., Simsbury, CT 06070 ............ 203-658-7666 
t Andersen Labs., 1280 Blue Hills Ave., Bloomfield, CT 06002 ." 203-242'0761 

Artronic Instr. Co .• Inc., 9 Division St, Sidney, NY 13638 ............. 607-563-8444 
tColumbia Camps., 9 Division St, Sidney, NY 13838 607-563-3520 

Computer Devices Corp. 63 Austin Blvd., Commack, NY 11725 .... 516-543-4220 
tControl Elctrns. Co., Inc., 107-B Allen Blvd .• Farmingdale, NY 11735 516--694-0125 

Coming Glass Works, Memory Prods Dept, 3900 Electronic Dr. Raleigh, NC 27604 
____ . __ __ __ __ __. __________ ' __ 919-876-1100 

tDamon/Elctrns. Div., 80 Wilson Way, Westwood, MA 02090 617-329-2460 
Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 201-541-1600 

§ Mitsumi Elk Co., Ltd., 8-2. 8-Chome, Kokuryo, Chofu-Gity, Tokyo, JAPAN .... 489-5333 

Delay Lines, Video - See Delay Lines, Ultrasonic (Vol. A) 

Delay Lines, Waveguide-2350 
Bel Fuse, 198 Van Vorst SI., Jersey City, NJ 07302 ...... __ ....... 201'432-0463 
Hewlett-Packard Co .• 1820 Embarcadero Rd., Palo Alto, CA 94303 . . Call Local SIs. Off. 
Hughes Aircraft Co, Aerospace Grps.i Support Sys., P.O. Box 90515, Los Angeles, CA 

90009. ______ . ____ . __________ . ____ . 213-jJ70-1515 

Hughes Aircraft Co., Microelctrn. Sys. Div., 2601 Campus Dr., Irvine, CA 92715 
____ ..... __ ... __ .. 714-752-3800 

Maury Microwave, 6610 Helms Ave., Cucamonga, CA 91730 .""" 714-987-4715 
t Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

'. __ . __ 215-489-3700 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ..... ... 914-939-8900 
t Union Carbide Corporation, Elctms. Div., Crystal Prods. Dept., 9320 Chesapeake Dr., Ste. 

104, San Diego, CA 92123 ____ . __ __ __ __ __ ____ __ __ __ __. 619--279-4500 

Universal Ad--Yu Elctrns., Inc., 2517 E. Norwich St. Milwaukee, WI 53207 
____________ . ______ 414-482--4100 

Delay Lines (MIL)-2440 - See Vol. B 

Demagnetizers-4525 - See vol.e 

Demodulators-1900- See Vol. D 

Demodulators, Magnetic-2200 - See Vol. D 

Densitometers-2900 - See Vol. D 

Deposition Equipment, Vacuum & Accessories-Also See 
Evaporation Equipment, Electron Beam-4100 ":"" See 
Vol. D 

Desiccators - .See Dehumidifiers (Vol. C) 

Desks, Data Terminal '- See Benches, Consoles, Tables 
(Vol. C) 

Desoldering Tools & Equipment - See Soldering 
Accessories (Vol. C), Soldering Equip. (Vol. C), Soldering 
Guns (Vol. C), etc. 

Detection & Ranging Systems (MIL)-3475 - See Vol. D 

Detection Se~s (MIL), IR-3475- See Vol. D 

Detection Systems, Laser-3700 - See Vol. B 

Detection Systems (MIL), Passive-3475 - See Vol. D 

Detectors, GaAs-34S0 

Detection Systems (MIL), Submarine-3475 -See Vol. D 

Detector Arrays, Infrared-3700 - See Vol. B 

Detectors, Air Flow-2900 - See Vol. D 

Detectors, AM/FM.2900 - See Vol. D 

Detectors, Bar Code - See Readers, Bar Code (Vol. D) 

Detectors, Coaxial-2900 - See Vol. D 

Detectors, Corona - See Testers, Corona (Vol. D) 

Detectors, Crystal-2300 
Advanced Devices, 1618 Camino Uva, Los Alamos, NM 87544 ......... 505-662-7729 
Mord Mfg. Co., P.O. Box 2116, 32 Sixth Rd., Woburn, MA 01888 617-935-8610 
American Electronic Labs., Box 552, Lansdale, PA 19446 ............... 215-822-2929 
Engelmann Microwave Co., KDI Pyrofilm, 60 S. Jetterson Rd, Whippany, NJ 07981 

... __ ______ __ __ ______ __ ____ .... __ . ________ . __________ 201-887-5700 

t Frequency Elctms. 55 Charles lindbergh Blvd, MHchel Field, NY 11553 

t General Microwave Corp., 155 Marine St., Farmingdale, NY 11735 .. ,. 
§t Harris Corp., PRO Elctrns. Div., 6801 Jericho Tpke., Syosset NY 11791 

516-794-4500 
51 &-694-3600 

. ____ . __ . ________ . ____________ 516-364-0400 

Hewlett-Packard Co., '1 820 Embarcadero Rd, Palo Alto, CA 94303 .. Call Local Sis. Off. 
§tJFW Inds., Inc., 2719 E. Troy Ave.,lndianapolis, IN 46203 __ __ 317-783-9875 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 5. Jeflerson Rd., Whippany, NJ 
07981 __ . ____________ 201-887-8100 

MIA-Com Microwave Components, Inc., MI A-Com, South Avenue, Burlington, MA 01803 
__________ . 617-272-3000 

MIA-Com Millimeter Products, MIA-Com, Inc., Second Avenue, Burlington, MA 01803 
__ . __ .. ____ .... __ . . __________ ... __ .. __ ..... ____ . __ 617-272-3000 

§t MI A·COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 
603-424-4111 

t 3M Co., Static Control Sys. Div., P. D. Box 2963, Austin, TX 78769-2963 
800-328-1368 

tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ______ . __ __ 201-992-7700 
§tMicronetics, 36 Oak St, Norwood, NJ 07648 __ . 201-767-1320 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 . . . . . . . .. 203--866-8000 
t Microwave Assocs. LId., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, 

England. ______ . 44-(582) 60-14-41 
Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 ."" 617·655-0060 

t MHec Elctrns., 15 Commerce St, Williston, VT 05495 .. 802-864-0064 
t Narda Microwave Corp. 435 Moreland Rd., Hauppauge, NY 11788 ... 51 &-231-1700 

§t Omni Spectra, 21 Continental Blvd., Merrimack, NH 03054 .............. 603--424-4111 
ALC Elctrns., Inc., 83 Radio Cir. Mt Kisco, NY 10549' 914-241-1334 

tSage Laboratories, Inc., 3 Huron Dr., Natick, MA 01778 ............. 617-65S:-0844 
§t Systron·Donrier Microwave Div., 14844 Oxnard St, Van Nuys, CA 91409 . 

818-786-1760 
Texscan Instruments, 3169 N. Shadeland, Indianapolis, IN 46226 ... 317-545-4196 

t TRW Microwave, 825 Stewart Dr., SunnYvale, CA 94086 408-732-0880 
§tWaveline, Box 718, W. Caldwell, NJ 07006 .. ____ .. __ __ 201-226-9100 

§ Wiltron, 805 E. Middlefield Rd., P.O. Box 7290, Mountain View, CA 94042-7290 

··················1········ 415-969-6500 

Detectors, Fiber Optic-AlSO See Diodes, PIN-2475 - See 
~I.B . 

Detectors, Flaw & Defect-2900 - See Vol.D 

Detectors, GaAs-3450 
Ortel Corp., 2015 W. Chestnut St, Alhambra, CA 91803 ........... 818-281-3636 

§ Siemens Camps., Inc., Optoelectronics Div., 19000 Homestead Rd., Cupertino, CA 95014 
____________________________________________ .______ 408,257-7910 

Siemens Components, Inc., 186 Wood Ave., 5., Iselin, NJ 08830 ""'. ... 201-321'3400 

Detectors, Ground Fault-4300 - See Vol. D 

Detectors, Irripedance - See Meters, Impeclance(Vol. D) 

Detector~, Infrared-3700 - See Vol. B \, 

Detectors, Light Intensity - See Meters, Light, 
Nonphotographic (Vol. D) 

Detectors, MagnetiC - See Meters, Gauss (Vol. D) 

Detectors, Microwave-3400 - See Vol. D 

Detectors; Null - See Indicators, Null (Vol. D) 

Detectors, Phase Sensitive-2900 - See Vol. D 

Detectors, PhotovoHaic - See Cells, Photovoltaic (Vol. B) 

Detectors, RF-2900 - See Vol. D 

Detectors, Radiation-2900 - See Vol. D 

Detectors, Resistance Temperature (RTDs) -. See 
. Thermometers, Resistance (Vol. D) 

Detectors,. Standing Wave-2900 - See Vol. D 

Detectors, Synchronous-2900 - See Vol. D 

Detectors, Tone-1900 - See Vol. D 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A·47 
r----



DIACs-4800 
I 

Detectors, Ultr.violet-2900.""'See Vol. D 

Detectors, Vacuum-41pO .... ,SeeVol. D 
Detectors, Vibration __ $eeTransducers, Vibration (Vol. B) 

Detectors, Video-2~00 -See VoLD' 
Detectors, Voltage-2900-SeeVol. 0' 
Detectors (MIL), IR-3475 - SwVol. D 

Detectors (MIL); Radar-3475 - See Vol;. D 

DIACs-4800 
Motorola SemIconductor Prod .. Sector, Adv.7J., Box 20912, PIIoe!!ll', AZ 850:JC;, 

602·244-6900 ............ , ... , ...................... , .......... ;. .... A.2083' 
Sylvania E~ic. COmponenfs,l>hlHpe ECG Inc., A North AmerIcan Philips Co., 

100 Firs! Ave.,Waltham, MA 02254, 617-890·6107 •••••••• ; •••••••.•••. A.2091 • 
§'Teccor Elctrns., 1601 Hurd Dr.,lrving, TX 75062, 214-252'76$1 •.•.• • • • • •• A.2092 

Triac Electronic Systeni8, Inc:., 81·27 MyrtIa Ave., Gletldale; NY 11365, 
718-441-4759 .......................................... ; .......... " 001132 

American MiCrosemiConductOr, Inc., 133 Kings Ad., Madison, NJ 07940 
•.. , " •. , , ••....•... ,.: .. , ........ , ...•.... , ........ , .......•..••. : •... 201.377'9566 

§ New-Tone Electronics, Inc., 44 Farrand Sl, Bloomfield, NJ 07003 .. " .c. 201·748-5089 

Dials,lnstrument,Metal,PI.stic, etc.-2400 ..:.. See Vol. C 

Dials, Turns Counting-2400 - See Vol. C 

Dielectric Heating Equipment-4100 ...; See Vol, 'D 

Dielectri~ -'S~ Films (Vol. C), Insulation Materials (Vol. C) 

Differentials, Mechanical-- See Gears&'Gear 
Mechanisms (Vol. B) . 

Digital Panel Mete':8 -- See Meters, Panel (Digital) (VoL ti) 
Digital Tape Recorders -- See ReCorderS, Computer Data 

(Vol. D) 

Digitizers,.:Audio (Sonic)~2000 -See Vol. D 

Digitizers; Video·2000 ...,. $ee Vol. D 

Qigitizers,·Pencil Follower (Incf. Coordinate & Graphic)-' 
2000 - See Vol. D 

Digitizers, Transi~~t &. Waveform.2900 - See Vol. D 
Dimmers, Ught ;- See Controls, Lamp Dimmirig, Flashing 

(Vol. D) . 

Diode Arrays (Incl. Photo)-3700 -- See Vol. B 
. Diodes,Avalanche-4800 . 

§ Motorola Semiconductor ProcIa. Sector, Adv. 72, Box 20912, Phoenix, AZ 85036, 
602·244-6900 .................................................... A.2084 

§ A E G Telefunken, SemiconductOr GJp., Ate. 22, Somerville, NJ 08876 .. 201-722·9800 
Amperex Elctin. Corp., Slatersville Div, ProviderIc<l Pike, SIat\lrSYiIIe, RI 0287.6 .. 

........ " .................................. ! .................... ; ..... 401·762-3800 
tApplied Solar Energy Corp., Photoseilsor Div~ 15251 E Don JuIial1 Ad., City of Industry, 

CA 91749 ............................................................. 81lH16&-i1581 
§t Cadi SemicondUCtor,Inc., 350 Hurst,Ave, ~ NJ 07036 ......... :.. 201~ 

.. Concept Industries, App-Rep, Inc., 3841 San GabrieI·Rlver Pkwy,PicQ Rivera, CA 90660 
. .. .. . . .. .. . .. . . .. ..... . .. .. .. ..... . ........ .. • .. .. .. . . .. .. .. .. .. . . . .. .... 21a-&99-0911\ 

§Condltlonlng seiniooriductor Devices, Box 2116, W8ljrie, NJ 07470 .•... 201-3:35-6723 
§t f'airchil!l Camera & Instr. Corp., 464 EIHs Sf,. 20-2271 "Mountain Vi .. , CA 94042 ' 

........................................................................ 41~962--5011 
§ C3Jneral EI8ctric Co, ppwer EIctn;Is. SemICOnductOr Dept, W. ~'Sl, Aubum, NY 

13021 ............................................ : .................... 31~253-7321 , 
Hewlell·Packard Co, 1820 EinbarcaderO Ad., Palb Alto, CA \14303 .,' Call LOcal Sis. Ott, 
Hitachj America. 1800 Bering Dr, San ~ose, CA 95112 •.... , .•.... , .•.•. 4!l8-292-6404. 
Int\llT1ational Devices Inc., 3200 Pendleton, Sen1a Ana, CA 92704 ..••..•. 714-557.Q394; 

. . 8CJo..B54.. 7651 " 
§t ITT EIectrp.Qpt1cal Prods., 7635 Plantation Ad., RoiInoke, VA 24019 .... 7Q3..563-.()371 

Keep Precision S\andards,Inc.,·P. O. Box 191, So. Platnfleld,IIIJ 07060 ................ . 
, 201·549--9280 '. 

tMEREr,1nc.. 1815 24th·St., Santa Monlca,.CA 90404-4998' ............. 213--82&-7~96 
§tMicro SamiconducIor,2630·S. Fairview .St. SaIoIa. Ana, CA 92704 .....•. 7140-979-8220 

t Microwavi/ AsSocs. Lid. Humphrey Rd,·Dunstablii; Badfordshire, ENGLAND LU5 4Sx,~ .. 
, England· ..... , ........... ; .................................... : .... 44-(582) 6(H4ojIl 

§ NE-Tone Electronics, 1ilC..44 Farrand Sl, E!IoornfIeId,NJ 07003 ....•.. 201·748-5089 
§t Philips ECG,Inc., 100 First Ave. Walthen). MA 02254 ................... 617~107 

§ RCA DiSIr. &'SpeciaI Prods.·Div; RCA Corp., 2000 CIerneIrts Bridge Ad., Deptford, NJ . 
. 08096 ....... : ................. ; ............... : ...................... , .. 609:-541-3836 
l §Sanken EIec. eo.. 1·22-8 Nlsl)Hkebukuto, ToshirrIa-Ku, Tokyo, JAPAN .... ()3..96&6151 
§Semicori. 10 NorthAvB., Bur&ngton, MA 01.603 .................. , ........ 617-:!72-9015 
§ Semikron, Inc.. 11 Executive Dr, P:O. Box 66, HudsOn, NH 03051 •..••.•. 603--883--8102; 

" . . 1--111»-258-1308 
§tSeintech, 652 MHcheil Rd, ~ Park,CA 91320 ................... 2130-628-5392 

§ Solid Stale, Inc., 46 Fairan!I Sl, I!IOorrifieId, NJ 07003 ............ :...... 201-429-8700 
. tSolid ~ Devices, 14830 Valley View A\le.,.LaMit'alla, CA 90638 ..... 213--92HI660 
§tSt-Samicon,415 N. College Ave., ph Box 609, BlOomington, IN 47402 

.............................. ; ... ; ............ : ..... : .......... ; ........ 812-332--1435 

§-Product sold through distributors 

PRODUCT INDEX')& DIRECTORY 
Sylvania Electronic Components, Philips ECG Inc., A North American Philips eo.. 100 . 

First Ave., WaHham, MA 02254 ................................ , ....... 617~107 
§ Thomson-CSF Comps. Corp., Semiconductor DiY, 6660 \lariel Ave., Canoga PI<., CA, 

91304 ......................... , ............................ ,., ... " .. :?13--887·1'O10 
§t Thor EIctrns., 321 Pennsylvania Aye, Unden, NJ 07036 ............. " ... 201-48&3300 

'. tTHORN EMI Gencom Inc., 23 Madison Rd., Fairfield, NJ 07006 ....•..•. 201·57~5586 
§Naro Semioonductor, Inc., .2800W. Kingsley Dr, Garland, TX 7S«?46 ... ,.. 214-271.s5~ 1 

\foliage Multipliers, Inc., 871,1 W. RooseveH Ave., Visalia. CA 93~1 ',' .'. 20!H15H402 

Diodes, Backward-4800 ' " . 
Arnerk;8nPowerDevices, 7Ando_St,Andov!ll',MAOI610 ........... 617..,475-4074 
lirtelriational Devices Inc., 3200 Pendl8lon, Santa Ana,. CA 92704 ........ 714-557..0394; 

. . . ..' BOO-ss4--7651 

..,ictppllase. 587 Connecticut· Ave., NPrwalk, CT 06856 ... '.' :, .......... , 2()3..eee.aooo 
§ FiCA DiStr.· & Special Prods. Div, RCA Corp., 2000 Clements Bridge Rd., Deptford, NJ 
, 09096 ....... : ............. ; .. , .. :: ............ , .. ,.: ......... :., ......... 6og..54,I:-3~ 
tSolid State Devices, 1.4830 Vaney View Ave., La MirBf!a. CA 90638 ..... 213.921·9660 

§tTRW Microwave, 825 S1ewar1 Dr., Sunnyvale, CA 94086 ......•..•.... : ..... 408-732-0880 

Diodes, Breakdown -- See Diodes, Aval~he (Vol. A) 

Diodes, Chip, Unpackaged-4800 
Alpha Inds., inc.; 20 Sylvan Ad. Woburn, MA 01801,. ..................... 617..035.5150 
American Power Devices, 7 Andover Sl, Andover, MA 01810 .........•.. 617-475-4074 

t Appiied Solar Energy Corp., PhoIosensorplv, 15251 E Don Julian Ad. CIty ol'lnduSlry, 
CA 91749 ........................... ;................................. 818-868-6581 

§BeA eIecIro-opIics, Inc.. 690 First Ave., Des Plaines, It. 60016 ........... 312·298-1'420 
Ceirtronic Inc., 1101 Bristol Rd., MOuntainside, NJ 07092 •...•..•.....•.. 201·233-7200 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River PkWy, Pica ~iY'1'a, CA 90660 

................ , ................... , ...... :: ............................. 213--899-0918 
Diodes Inc., 9957 c8n0ga Aye., Chatsworth, CA91311 .. , 8.1s.B62-492O;B()().821-1 U8 

t Dionics, 65 Rushmore Sl, Westbury. NY 1.1&90 .... , ............. :....... 516-997'1474 
t Eaton CorP.. Microwave Components DiY, 660 W. Maude Ave., Sunnyvale, cA 9408e 

.................................... ' ....................... : . . .. . . .. ... 408-733-,3883 
Ek:Irri Devices, 21 Gray Oaks Ave., Yonkers, NY 10710 ...•........•... 91~965-4400 
Ferrariti EIec., 67 Modula Ave:, Commeck, NY 11725 :................... 516-543-0200 

. Genera(Serniconductor Ind., Inc., Square 0 ~y,2OO1 W. 10 PI, T~ AZ.85281 
....................................................................... 602·96&-3101 

Hita!:hi America, 1800 Bering Dr, San Jose, CA 95112 .................. 408-292-6404 
§tr.TTElectro-Optical Prods., 7635 P1aritation Ad., Roanoke, VA 24019 .... 7()3..563--0371 
t Micro Semiconductor, 2830 S. Fairview St. Santa Ana, CA 92704 ....•. ,. 714-97lH1220 
t Microwave ASsoca Lid., Humphrey Ad., Dunstable, Bedfordshire, ENGLAND LU5 4SX, 

.England .............. , ............................................ 44-(562) 6().14-41 
§ Motorola Semiconductor Prods. Sector, MY. 72, Box 20912, Phoenix, AZ 85036 

............................................... : ........ i . ........... :. 602·244-6900 
MsI Electronlcs, Inc.. 34-~ 57th Sl, WOodsIde,'NY 11377 .............. 212-672-6500 

§t Raytheon Semioonductor, 350 Ellis Sl, Mountain View. CA 94043 .....• 415-96&-9211 
RCA Solid ~ Div. Route 202, Sonlerville,NJ 06876 •.•.......•.•..•. 201..ess-eooo 

. Semicon,.10NorthAve.,Burlington,MA·01803 .......................... 617·272..Q015 
Silicon s9nsors, Hwy. 18 East, DodgevIlle, WI 53533 ".................. 608..Q350.2707 

t Solid ~ Devices, 14830 Valley View Ave., La MiI8!la.. CA 90838 • . . .. 213--921·9660 
§tTeledyne-Clystaloics, 147 Shennan Sl, Cambridge, MA 02140 ........ 617-491·1670 

§ Thomson-CSF Comps. Corp., Sarniconduclor DiY, 6660 Variel AVe., Canoga Pk.,CA 
91304 ............. , .................................... :' ........... :. 213--887·1010 

t Thor Elctms., 321 Pennsylvania Ave., Linden, NJ 07036 ...•..•..•..•.... 201-486-3300 
§t TRW MiCrowave, 825 S1ewar1 Dr, Sunnyvale, CA 94086 .........•••.... 408-732·0880 

Varian Associates, Inc., Microwave Tube Div, 611 Hansen Wey, Palo AIIo, CA \14303 
'. . .. .. . .. . . .. . . .. .. • .. .. .. ... . .. . . . .... .. .. . .. .. .. . .. . .. . .. . .. .. .. .. .... 415-493-4000 

§ Vam SarniconductOr,lnc., 2800 W. Kingsley Dr, Garland, TX 75046 ..... ,214-271.s511 

. Diodes, Electroluminescent (Radiating)-4800 
§ A E G Telefunken, Semioonductor· Grp., Ate. 22, Somerville, NJ 08876 .. 201"722-9800 
§ Hewlelt-Packard eo.. 1.820 Embaicadero Ad., Palo Alto, CA ~. .. CalII,ocaI Sis. 011. 
t Las", Diode Labs, 1130 sOmerset St, New BrunswiCk, !'!J 08901 ....... 201·249--7000 

§tLeecnilt MIg. 21-02 44th Ad., Long Island City, NY'11101 .............. 7180-392.aBOO 
tMERET,Inc., 1815 24th Sl, Sen1a Monica,.Co6, 90404-4~ ..... :.' ...... 213--62&-7496 
§ RCA Distr. & Special Prods. Div, RCA Corp., 2000 Clements Bridge Ad., Deptford, NJ . . 

08096 ... :.,: ..... ' ...................... : .......... ,.'.: ............... : ,60Q.541"!636 
SensorTechn., 21012 Lassen Sl, Chatsworth, CA 91.311 ............... 213-882-4100 

§ Sholoij Far East, Lid., 280 North Central Ave., Har:tsdaIe, NY 10530 '".... 914-681.0700 

Diodes, Frequency Multiplier-48~ .' . 
§ A E G Telefunken, High Power Grp., Ate. 22, Orr Dr, Somerville, NJ 08876 

...................... : ... , ................. : .. \ .......................... 201·722-9800 
§AIpha Inds,. Inc., 20 Sylvan Ad. Woburn, MAOl601 ..................... 61Nl35.5150 
t Eaton Corp., Microwave ~ents DiY, 660 W. Matlda Ave., Sunnyvale, CA 94086 
, •••••• , ......... , ....... , "., ••• ' ................. : •• 1 ........ : ........... ,. 408-7330-3883 
Intemational Devices Inc., 3200 Pendleton. Sen1a Ana, CA 92704 ..•.•.•. 71lHi57·9394; 

8CJo..B54..7651 
t Microwave Ass6Cs. Lid. Hu~hrey Ad., Dunstl!ble, Bedfon:!shire, ENGLAND LU54SX,. 

England ..................... , ................. /. ...... : ... : .. , ... 44-(5!!2) 60-14-41 
§ Motorola Semiconductor Prods. Sector, MY. 72, Box 20912, Phoenix, AZ.B5036 :'. .' 

•... , ..................... ~ ............... ; ... : ......... : ................ 602-244-6900 
§tPhilips ECG, Inc., 100 FustAve., Waltham, MA 02254 ....... , ........... 617-890-6107 

SemIeCh, 652 Mitchell Ad., NewbwyPark,CA 9,320 .... , ....... ; .... ,. 213--6:1&-5392 
Thori1son-csF Camps. Corp., Special ProdS. Div; 301 Rle. 17 North; RuIherforCj, NJ 
• 07:d70 .... ............. , ...... '" '1' ....... : ...................... '" .... ·201-438-2300 

§tTRW Microwave, 825 S1ewar1 Dr, Sunnyvale, GA 94066 .•.••...•• :.'. .••. 4Q&-732.oaso 

Diodes, Gennanium-4800 '. . . .'. •. 
AmerIcan Mlcroaamlconcluctor,:lnc., 133 KIngs Rd., Madilon,NJ 07940" 

201.377-9566' •••••• , .......... ' ••• , • ;"" .............. , •• ', ~: • , •••• ' ·A.2070 
Concept Indusiries, ~ep, Inc., 3841 San Gabriel River Pkwy. Pi(:o Rivera, CA 90660 
, ......... : ........ : ......... , ....... ,. , ............... : .... ; ... ,l .... ; .... 21a-&99-091.8 . 
Hi1achi America. 1800 B8r1ng Dr~SanJose, CA 951.12 .................. 408-292-.6404 
International Camps. Corp., lQ5 Maxess Ad., Melville. NY 11747 .'., ".::. 516-293--)506 
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International Devices Inc .• 3200 Pendleton. Santa Ana, CA 92704 .......• 714'557-9394; 
800-854'7651 

§International Diode. 229 Cleveland Ave, Harrison. NJ 07029 ............ '201-482-6518 
ITT Semiconductors, 500 Broadway. Lawrence. MA 01841 .............. 617-686-1881 
McGuirk Electronics Co. Inc .• 212 So. Main S~ P. O. Box 853. Middleton. MA 01949 

.................................................... , ................... 617-933-3500 
Mic[ophase, 587 Connecticut Ave .• Norwalk, CT 06856 ................. 203-866-8000 

§ Microwave Diode Corp, Washington St-Box 250. W. StewartStown. NH 03597 
................................................................. 603-246-3362/3363 

§ New-Tone Electronics. Inc., 44 Farrand Sl, Bloomfield. NJ 07003 ....... 201-748-5089 
Optoelectronics. Inc .• 1309 Dyna~ic St. Petaluma. CA 94952 ........... 707-763-4181 

§ Panasonic. Ind·l. Elctrn. Comps .• Panasonic, Elctm. Cornps. Div, Box 1503. Secaucus, NJ 
07094 .....................................................•.......... 201-348-7000 

§t Philips ECG.lnc .• 100 FirstAve .• WaRharn. MA 02254 ................... 617-890-6107 
§ RCA Distr. & Special Prods. Div .• RCA Corp.. 2000 Clements Bridge Rd., Deptford, NJ 

08096 ................................................................. 609-541-3636 
§ Semiconductor Technlg.. Inc, 3131 s.E. Jay St, Stuart, FL 33497 ....... 305-263-4500 
§Shokai Far Ea~ Ltd., 280 North Central Ave.. Hartsdale, NY 10530 ..... 914'681-0700 
§ Solid State. Inc .• 46 Farrand St, Bloomfield. NJ 07003 ................... 201-429-8700 
§ Sylvania Electronic Components. Philips ECG Inc.. A North American Phitips Co .• 100 

First Ave.. WaRham. MA 02254 ....................................... 617-690-6107 
§ Thornson-CSF Comps. Corp.. Semiconductor Div, 6680 Variel Ave.. Canoga f'k.. CA 

91304 ................................................................ 213-687-1010 
§tThor Elctrns.. 321 Pennsylvania Ave, Linden. NJ 07036 ................. 201-486-3300 
§t TRW Microwave. 825 Stewart ~, Sunnyvale, CA 94086 ................ 408-732-0880 

Diodes, Gunn-48()0 
§Alpha Inds.,lnc, 20 Sylvan Rd, Woburn. MA 01801 ..................... 617-935-5150 
t c9nlral Microwave Co.. Alpha Inds; Inc .• 12180 Prichard Farm Rd, Maryland Heights. Me 

63043 ............. _ .................................. ,' ............... 314'291-5270 
MARCONI INSTRUMENTS. 3 Pearl Court. Allendale. NJ 07401 ......... 20H134'905O 

t Microwave Assocs. Ltd .• Humphrey Rd, DunStable, BedIordshire, ENGLAND LU5 4SX, 
England ...............................•.......................... 44-(582) 6D-14-41 

t Narda Microwave Corp.. 435 Moreland Rd, Hauppauge. NY 11788 ..... 516-231-1700 
§tPhilips ECG.Inc., 100 First Ave, WaRhem. MA 02254 ................... 617-890-6107 

ThomsorrCSF Comps. Corp.. Special Prods. Div .• 301 Rle. 17 North, Rutherford, NJ 
07070 ................................................................ 201-436-2300 

tThor Elctms.. 321 Pennsylvania Ave., Linden. NJ 07036 ....•............ 201-486-3300 
Varian Associates. Inc .• Microwave Tube Div, 611 Hansen Way, Palo ARo. CA 94303 

....................................................................... 415-493-4000 
tWatl<ins-Johnson Co, 3333 Hillview Ave.. Palo ARo. CA 94304 .......... 415-493-4141 

Diodes, High Voltage (1,000 Volts & Over)-4800 
American Microsemlconductor.lnc .• 133 Kings Rd .• Madison. NJ 07940. 

201-3n-9568 ..................... : .............................. A.2070 
§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735, 

516-753-0400 ..................................... ;.............. A.2072 
International Comps. Corp., 105 Maxess Rd., MeMIIe, NY 11747, 516-293-1500 

•••••.•.•..• : .................................................... A·2074 
K & M Elctms., 123 Interatate Dr., W. Springfield, MA 01089, 413-781·1350 

.............................................................. ; .. A.1879 
Sylvania ElectroniC Componenta, PhIlips ECG Inc., A North American Philips Co., 

100 Firat Ave., Waltham, MA 02254, 617-880-6107 .••.••••••••••••••• A.2090 
t Voltage Multipllera, Inc., 8711 W. Roosevelt Ava., Visalia, CA 93291,209-651·1402 

.................................................................. A.2097 
§ A E G Telefunken, High Power Grp.. Rle. 22. Orr Dr, Somerville, NJ 08876 

.....................................•...•............................. 201-722-9800 
§ Alpha Inds., Inc.. 20 Sylvan Rd.. Wobul)'l. MA 01801 .........•......• :... 617-935-5150 
§Amperex Electronic Corp.. Hicksville Div .• Box 418 - 230 DuflyAve.. Hicksville, NY 11802 

......................•..•.....•.•....•......•.............•.....•.. , .. 516-931-6200 
Amperex Elctm. Corp.. Slatersville Div. flfovidence Pike. Slatersville, RI 02876 

· . . . . . • . . . ... .. . . . . . . . • . .. . . • . .. . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. .. . .. 401-762-3800 
§t Codi Semiconductor, Inc., 350 Hurst Ave., Linden, NJ 07036 • . . . . . . . . . .. 201-862-8484. 

§Colimer'Semiconductor, Inc., 14368 Proton Rd, Dellas, TX 75234'3335 
.... , ....................•......•..••.......•..•............•........•. 214'233-1589 

. §Conditioning Semiconductor Devices, Box 2116, Wayne, NJ 07470 ..... 201-335-6723 
Diodes Inc, 9957 Canoga Ave., Chatsworih, CA 91311 ... 816-882-4920;800-821-1178 

§ Elctm. Devices, 21 Gray Qaks Ave.. Yonkflrs, NY 10710 .....•........•. 914-965-4400 
§t General'lnstr, Discrete Semiconductor Div, 800 West John St, Hicksville, NY 11802 

... " ............... : .................................................. 516-733-3333 
Hitachi America, 1800 Bering Dr. San Jose, CA 95112 .................. 406-292-6404 
Iniemational Devices Inc., 3200 Pendleton, Santa Ana, CA 92704 ........ 714'557-9394; 

800-654'7651 
International Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-6518 

§ International Rectifier. Corp.. Semiconductor Div., 233 Kansas Sl, EI Segundo, CA 90245, 
........................................................................ 213-772-2000 

§t Micro Semiconductor. 2630 S. Fairviaw St, Sania Ana, CA 92704 ....... 714'979-1i22O 
§ Motorola Semiconductor Prods. Sector, /\av. 72, Box 20912, Phoenix, AZ 85036 

.. .. . . . . . . . .. .. . . .. . . . . . .. .. . . .. .. . .. ... ..• . .. .•. .. . . .. . ' .. : .•. . . . .. ..•. 602-244-8900 
§ New-Tone ElectrOnics. Inc, 44 Farrand St, Bloomfield, NJ 07003 ...•... 201-748-5089 

Oram Elctrns., Rle. 22, Putnam Business Park, Brewster, NY 10509-9587 
· . . . . . . . . . . . . . . .. .. . . . . .. . . . . . . .. . . .. .. . .. . ... . . . . . . . . . . . . . . .. . . • .. . . .. 914'279-2968 

§tPhilips ECG,.lnc, 100 First Ave.. WaRharn, MA 02254 ................... 617-890-6107 
§ RCA Distr. & Special Prods. Div. RCA Corp.. 2000 Clements Bridge Ad., Deptford, NJ 

08096 ................................................................ 609-541-3636 
§ RCA Solid State Div, RO!JIe 202, Somerville, NJ 08876 ................. 201-685-8000 
§Sanken EIec. Co., 1·22-6 Nishi-lkebukurc, Toshima-Ku, Tokyo, JAPAN .... 03-986-6151 

Sanken EIec. U.SA Corp.. 3848 Carson'St, Ste. 105, Torrance, CA 90503 
· . . .•.. .. . ..•. . . .. ..•.• .. . ..•.. .. ..•. . . . . .. .. . .. . . . .. .••. .. . . ..•. . ••... 213-54()-2209 

§ Semicon.l0 Norih Ave., Burlington, MA 01803 ......•.....•...•.....•... 617-272-9015 
§ Semiconductor Technlg.. Inc, 3131 s.E. JaySt, Stuart, FL 33497 ...•... 305-283-4500 
§ Semikron, Inc .• 11 Executive Dr, P.O. Box 68, Hudson, NH 03051 ........ 603-883-6102; 

1-8()()-256-1308 
§t Semiech, 652 Mitchell Rd, Newbury Park, CA 91320 ............•.••..• 213-626-5392 

, Silicon Power Cube Corp, 2725 Seaboard Lane, Long Beach, CA 90805 
... , ... : ..................................... ,,, .................. , .... 213-634'9380 

Diodes, Umiting-4800 
§ Solid State, Inc., 46 Farrand Sl, Bloomfield, NJ 07003 ......... '. .. . . . . . .. 201-429-8700 

§t Solid State Devices, 14830 Valley View Ave., La Mirada, CA 90638 ..... 213-921-9680 
§t Solitron DeviCes, Inc., Semiconductor Group, 1177 Blue Heron Rd., Riviera Beach, FL 

33404 ............................................................•... 305-846-4311 
§tSt-Semicon, 415 N. College Ave.. P.O. Box 809, Bloomington, IN 47402 

.. ~ ........................................ : ........................... 812-332-1435 
§ ThomsorrCSF Comps. Corp, Semiconductor Div., 6680 Variel Ave., Canoga PI<., CA 

91304 ..................................... _ ......................... _ 213-687-1010 
§tThor Elctms., 321 Pennsylvania Ave., Linden. NJ 07036 ................. 201-486-3300 

§ Varo Semiconductor, Inc., 2800 W. Kingsley Dr. Garland, TX 75046 ..... 214'271-6511 
Westcode Semiconductors, Inc .•. D-02 Fair Lawn Ave., Fair Lawn. NJ 07410 

........................................................................ 201-791-3020 
§ WeStInghouse Elec. Corp., Semiconductor Div., Armbrust Rd, Youngwood, PA 15697 

........................................................................ 412-9l!5-7272 
Zenllh Systems & Components GrQUp, Zenllh Electronics Corp., 1000 Milwaukee Ave., 

Glenview.IL60025.. __ .. _ ......... __ .................. 312-391-7733 

Diodes, Hot Carrier-4800 
§Alpha Inds..lnc., 20 Sylvan Rd, Woburn, MA 01801 ..................... 617-935-5150 

§t Hewlett-Packard Co., 1820 Embarcadero Rd, Palo ARc, CA 94303 .. Call Local SIs. Off. 
§ International Rectifier Corp., Semiconductor Div., 233 Kansas St. EI Segundo, CA 80245 

.......... : ............................................................ 213-772-2000 
§ Motorola Semiconductor Prods. Sector, /\av. 72. Box 20912, Phoenix, AZ 85036 

· . . . . .. . .. . . . . . . . .. .. . . . . . . .. . .. . . . . .. . . . . .. . . .. . . .. . . . .. . . . . .. . . .. . ... 602-244-6900 
t Thor Elctrns.. 321 Pennsylvania Ave.. Linden, NJ 07036 .•............... 201-486-3300 

§t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 •.....•......... 408-732-0880 
§ Varo Semiconductor, Inc., 2800 W. Kingsley Dr., Garland, TX 75046 ..... 214'271-8511 

Diodes, Impatt-4800 
t California Eastem Labs. Inc.. 3005 Democracy Way, Santa Clare, CA 95050 

· . .. . . . . . .. . . . .. . . . .. . .. .. . .. . .. .. .. .. .. . . . . . . .. . .. . . . . . .. . . . . . . . . . . . .. 408-986-3500 
t Hewlett-Packard Co., 1820 Embarcadero Rd., Palo ARc, CA 94303 .. Call Local SIs. Off. 
tMicrowave Assocs. Ltd, Humphrey Rd, Dunstable, Bedfordshire, ENGLAND LU5 4SX, 

England .......................................................... 44-(582) 6()-14-41 c, 

ThomsorrCSF Cornpa. Corp., Special Prods. Div, 301 Ale. 17 North, Rutherford, NJ 
07070 ........ :........................................................ 201-436-2300 

§tThor Elctrns.. 321 Pennsylvania Ave., Linden. NJ 07036 ................. 201-486-3300' 
Varian Associates, Inc, Microwave Tube Div, 611 Hansen Way, Palo ARc, CA 94303 

· .............................................. " .. . . . . . . .. . .. .. . . .. ... 415-493-4000 

Diodes, Infrared-4800 
Texas Iilstrumenta Optoelectronics, P.O. Box 225012 MS12, Dallas, TX 75265, 

214-995-3821 ••.• , .............................................. , 11-1219 
tGilway Technical Lamp, 165 New Boston ~ Woburn. MA 01801 ... 617-935-4442 

Ledtronics, Inc., 4009 Pacific Coast HWV, Torrance, CA 90505 .......... 213-534'1505 
tMERET,Inc., 1815 24th St, Santa MoniCa, CA 90404-4998 ............. 213-826-7496 

Motorola Semiconductor Prods. Sector, /\av. 72, Box 20912, Phoenix, AZ 85036 
· .. . . . . . .. . . . . . . . .. . . .. . . . . . . . .. .. . . . . . . . . . .. . . . . .. . . . . . .. . . .. .. .. .. ... 602-244-6900 

Onel. Corp., 2015 W. Chestnut St. Alhambra, CA 91803 ................. 816-28,1-3636 
Siemens Components, Inc., 186 Wood Ave.. S, IsaRn, NJ 08630 ......... 201-321-3400 
Warnco, Inc .• 11555-A Coley River Cir, Fountain Valley, CA 92708 ...... 714'545-5580 
Zexco,7681 Densmore, #8, Van Nuys. CA 91406 ..................... 816-997-7895 

Diodes, Laser-4800 
A E G Telefunken. High Power Grp., Rle. 22, Orr Dr, Somerville. NJ 08876 

· .................. : . .. .. . .. .. . .. .. . . . . . . .. . .. . . .. .. .. . .. .. .. .. . . . . .. . .. 201-722-9800 
A""",ex Elctrn. Corp., Slatersville Div. Providence Pike, Slatersville, RI 02876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 401-762-3800 
Cadenoll Technology Corp, 1086 N. Bwy, Yonkers, NY 10701 .......... 914-965-6300 

t General Optronlcs, 3005 Hadley Rd., So. Plainfield. NJ 07080 ...•....... 201 ;549-9000 
Hitachi America, 1800 Bering Dr, San Jose, CA 95112 .................. 406-292-6404 

tLaser Diode Labs, 1130 SQrnarset St, New Brunswick, NJ 08901 ....... 2OH!49-7000 
§tM/A-<:oM Laser Diode,lnc., M/A-coM, Inc., 1130 Somerset Sl, New BrunsWIck, NJ 

08901 •..• : ...........•............................................... 201-248-7000 
Mitsubishi Elctms. America, Inc., Semiconductor Div. 1050 East Arques Ave., SUnnyvale, 

CA 94086 ............................................................ 406-73D-5900 
NEC Electronics, Inc., 401 Ellis Street, Min. View, CA 94039 ..•.......... 415-960-6000 
Ortel Corp., 2015 W. Cheslnut Sl, Alhambra,pP. 91803 ................. 816-281-3636 
RCA Solid State Div, Route 202, Somerville, NJ 08876 ................. 201-885-6000 
T~rrCSF Coinps. Corp.. Special Prods. Div., 301 Ale. 17 Norih" Rutherford, NJ 

07070 .................... , .................... ,...................... 201-436-2300 
tToor Elctms.. 321 Pennsylvania Ave., pnden,NJ 07036 .................. 201-486-3300 

Diodes, Light Emitting (LEDs)-3700 -: See Vol. B 
Diodes, Lirhiting-4800 
§Alpha 1nds.,Inc., 20 Sylvan Ad., Woburn, MA 01801 ..................... 617-935-5150 

Eastern DeftaCorp., 29-09 S. Broadway, Fair Lawn, NJ 07410 .......... 201-797-4200 
Hewlett-Packard Co., 1820 Embarcadero Rd., Palo ARc, CA 94303 .. Call LoCal Sis. Off . 
Hitachi America, 1800 Bering Dr, San Jose, CA 95112 ................. .- 408-292-6404 
!ntamational Devices Inc., 3200 Pendleton, Santa'Ana, cA 92704 ........ 714'557-9394; 

. 8()()-854'7651 
Microphase, 587 Connecticut Ave., Norwalk. CT 08856 • . . . • . • . . . • . . . . .. 203-866-8000 

t MiCrowave Assocs. Ltd, Humphrey Rd. Dunstable, BedIordshire, ENGLAND LUS 4SX, 
England ... , .......•..............................•............... 44-(592) 6()-14-41 

§ Microwave Diode Corp, Washington St-Box 250, W. Stewartstown, NH 03597 
.' ......................... : ....................................... 603-248-3362/3363 

§ Motorola Semiconductor Prods. Sector, /\av. 72, Box 20912, Phoenix, AZ 85036 
· ..................... , . . . . .. . .. .. .. .. . .. . .. . . .. .. .. . . .. . .. .. .. .. .. .... 802-244-6900 

§tPhilips ECG,Inc., 100 First Ave., WaIIham, MA 02254 ................... 617-690-6107 
§ Schauer MIg., 4500 Alpine Ave:, Cincinnati, OH 45242 • .. . . . .. .. .. .. .... 513-791-3030 
§Serriic<inc:tuctor Technlg., Inc., 3131 s.E. Jay St, Stuart, FL 33497 ....... 305-283-4500 

§tTeledyn&Crystalonlcs, 147 Sherman St, Csmbridge, MA 02140 ........ 617-491-1670 
§t Thor Elctrns., 321 Pennsyivlll)ia Ave., Linden, NJ .07036 .............•... 201-486-3300 
§tTRW Microwave, 825 Stewart Dr, Sunnyvale, CA 94086 ....... , ........ 408-732-0880 , 

Diodes, Liquid Crystal (LCDS):':37()0 -.,See Vol. B 

EEM 1985 §-Product sold through distributorS t-Product meets Mil specs 



Diodes, MatchedPairs-4800 

Diodes, Matched Pairs-4800 
§A E G Telefunken, Semiconductor Grp., Rle. 22, Somerville, NJ 08876 .. 201-722-9800 

§tAlpha Incls.; Inc., 20 Sylvan Rd;Wobum, MA 01801 ..................... 617-935-5150 
, American Microsernlconductor,.lnc., 133 Kings Rd, Madison, NJ 07940 

............... : ........... ' ..... ;; .. ; .......•....... ; .... ; .............. 201-3n-9586 
Ameri<;an Power Devices, 7AOOoV9r St,AOOover, MA 01810 .......•.... 617-475-4074 

~ Codi Semiconductor, Inc., 350 HorSt Ave., Linden, NJ 07036 ............ , 201-862-8484 
§Condilioning Semiconductor Devices, Box 2116, Wayne, NJ 07470 •... '. 201-335-6723 

oat8copy Corp., 1215 Terra Bella Ave., Mbvntain View; CA 94043 ....•. '415-965-7900 
tDkiriics, 65 RushmoreSI., Westbury, NY 11590 .......•... ,; ....•... ; .... 51&-997-7474 
t Eaton Corp, Microwave CompOnents DIv, 680 W: Maude Ave., Sunriyvale, CA 94086 

· ..... : .....................•..•.. ; .......... , . . . . . . . . . . . . . . . . . . . . . . . .. 408-733-3883 
§t Fairchild Camera & Instr. Corp', 464 Ellis SI., 20-2271, Mountain View, CA 94042' • 

· . : . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . • . . . . . . . . • . . . . . . .. 415-962-5011 
§ General Electiic Co." Power Eictins. Semiconductor Dept., W. Genesee St., Auburn. NY 

13021 ................................................................... 315-253-7321 
§t Hewlett-Packard Co., 1820 ernbar!:adero Rd, Palo Alto, CA 94303 •. Call Local Sis. 011 . 

.. Hitachi America; 1800 Bering Dr, San Jose, CA 95112 ':, •.... , : •......•. 408-292~6404 
§t Honeywell Optoelectronics, 830 E. Arapaho Dr" Richardson, TX 75080 .•......•........ 

, ' . .",' . 214-234-4271 
§ International Diode; 229 Cleveland Ave, Harrlson,NJ 07029 •........... 201-482-6518 

MIA-Com Millimeter Products, MI A-Corri, 1m;., Second Avenue, Burlington, MA 01803 
: ............................................................... , ........ 617-272-3000 

McGuirk Electronics Co. Inc., 212 So. Main St, P. O. Box 853, Middleton, MA 01949 
................ , ......... , ......... ,."., ... , ............ :., .•. : ...... 617-933-3500 

Microphase, 587 Connecticut Ave; Norwalk, CT 06858 """ ....... , .. , .203-668-8000 
§t Micro Semiconductor, 2830 S. Fairview St, Santa Ana, CA 92704 .,..... 714-979-8220 

t Microwave Assocs. Ltd., Humphrey Rd, Dunstable, Bedforc:Ishire, eN~LAND LU5 4SX, 
england ....... , ..........•.. ; •............... ,................... 44-(582) 60-14-41 

§ Microwave SemicOnductor Corp., 100 School House Rd, Somers&!, NJ 088'73 
............................. , ..... , ......... , .. , .... c ... , .........•... 201-469-3311 

§ Motorola Semiconductor Prods. Sector, ·Adv. 72; Box 20912, Phoenix, AZ. 85036 . 
, ... ,., ......... , .............. :.,., ....•... ,., .......... " •... ,., ...... 602-244-6900' 

MSI Electronies, Inc., 34-32 57th SI., Woodside, NY 11377 .. . . . . . . • . . . .. 212-672-6500 
Panasonic, Ind'l elctm. Comps., Panasonic, elctrn. Comps: Div, Box 1503, Secaucus, NJ 

07094 .............•......... : ........................•........•...... 2Ql-348-7ooo 
Poulin Associates, Inc., 302 North Rd., Sudbury, MA 01776 .............. 617-443-7333 

§Sernicoa, 333 McCormick Ave., Costa Mesa, CA 92626 .............•... 714-979-1900 
§Sernicon, 10 North Ave, Burlii1gton, MA 01803 ..... : •......•........•... 617-272-9015 
§Serniconductor Technlg., In(:., 3131 S.E. Jay St, Stuart, FL 33497 ......• 305-283-4500 

. t Serntech, 652 MUchell Rd, Newbury Park, CA 91320 ......•............ 213-628-5392 
Solid State, Inc., 46 Farrand SI., BlOorrifield, NJ 07003 •..............•..• .201-429-8700 + Sond State Devices, 14830 Valley View ~ve., La Mir"!!a, CA 90638 •.... 213-921-.9660 

§t Salitron Devices, Inc., Semiconductor Group, 1177 ~Iue Heron Ad, Riviere Beach, FL 
33404 ........................ : ............... " . . . . . . . . . . . . . . . . .. . . . . .. 305-848-4311 

§St-Semicon, 415 N. College Ave; P.O. Box 609, Bloqmington, IN 47402 
.................................••..........••........•.......••.. ; .... 812-332-1435 

Summit erigineering Corp., BOx 938, Bozeman, MT 59715 •...•........• 408-587-4511 
§ Sylvania Electronic Components, PhIlips ecG 1nc."A North Arnerioim Philips Co, 100 

First Ave., Waltham, MA 02254 ...•..••........•.....•... ; •....•....... 617-Q9()-6:!07 
§tTeiedyr1&Crystalonics, 147 Sh9l1l)an St., c8mbridge,.MA 02140 ...... :. 617-491-1670 
§tThor ek;tms, 321 Pennsylvania Ave., Linden, NJ 07036 ...•........ : .... 201-488-3300 
§tTRW Microwave, 825 Stewart.Dr., Sunnyvale, CA 94086 ................. , 408-732-08BQ 

t Voliage Multipliers, ·Inc., 8711 W. Roosevelt Ave., Visalia, CA 93291 .. . • .208-651.-1402 
§ Westinghouse Elec. Corp., Semicon~r DiY, Armbrust Rd., Youngwood, PA 15897 

...................................... ,. ................................. 412-925-7272 

Diodes, Matched Quads-4800 
§A e G Telefunken, Semiconductor Grp., Rle. 22, Somerville, NJ 00876 .. 201-722-9800 
§Alpha Inds., Inc., 20 Sylvan Ad, Woburn, PM 01801 ...... , .. , ........ \ .. 617-935-5150 

American Power Devices, 7 Andover St., Andover, MA 01810 •. , .•.•..•. 617-475:4074 
Cadi Semiconductor, Jnc., 35(j Hurst Ave., Linden, NJ 07036 .....•....•. 201-862-6484 

§CondilioriingSernlco~or DeviCes, Box 2116, Wayne,NJ 07470 •..•. 201-335-6723 
t o;on;c-s, 65 Rushmore St, Westbury, NY 11590' ......................... 516-997-7474 

Eaton Corp., Microwave Components DiY, 680 W. Maude~ve., Sunnyvale, r;;A 94086 
• .............................. , ...................••.••....•.. '.' .... : " 408-733-3883 

§t Fairchild Camera & Instr. Corp., 464 Ellis SI., 20-2271, Mountain View, CA 94042 
. . ..•...•.. ' ........•...•...........•.. : .................................... 415-962-5011 

§t HewIett-PaCkard Co., 1820 embarcaderO Ad, PalO Alto, CA 94303 ., Call Local Sis. 011. 
.Hiljlchi America, 1800 BerIng Dr, San Jose, CA 9511'~ •........•...•.... 408-292-6404 

§Iotem\llional Diode, 229 Cleveland' Ave., Harrison, N.! 07029 ... ,........ 201-482-6518 
Mt A-Clo'm Millimeter Products, MI A,Com, Inc., Second Avenue, BurHngton, MA 01803 

... ..i. ...... ,.: ............ ' ...................... ,' .................... , ..... 617-272-3000 
Microphese, 587 Connecticut Ave.,Norwalk, CT 06858 .....•. '. . . . . . • • .. 203-668-8000 

§Microwave Semiconductor Corp. 100 School House Rd, Somers&!,.N.! 08873 
.................................................. '. . • . . . . .. . . • . • . . . . . . • .• 201-469-3311 

MSI electronics, Inc., 34-32 57th St.,WoodsIde,NY 113n .....•........ 212-672-6500 
PoUlin Associates, Inc, 302 North Ad,SUdbu,y, MA 01776 .•.••.•••.•..• 617-443-7333 

§Semicon;10 North Ave., Burlington, MA 01803 .•.•. ., •..•...•.••.....•.• 617-272-9015 
§ SemIconductor Technlg., Inc., 3131 SE. Jay St., Stuart, 'F!.; 33497 . • • • . .. 305-283-4500 
t~h, 652 Mitchell. Ad, Newbury Park, CA 91320 •.. ; .••...........• 213-'628-5392 
t Solid State Devices, 14830 Valley View Ave., La Mirllda. CA 90638 .•.. , 213-921-9680 

§t Solftron Devices, Inc., SemiconduclorGroup, 1177 Blue Heron Ad, RIviera Beach, FL 
33404 ............. ~ ....... : ... : ............. : ..•..................... 305-848-4311 

Spragueeleclric Company, Distribution Division, 461.Marshall SI., No. Adams, MA 01247 
..•..•. : ........................ , ..................................... :. 413-664-4461 

St-8emiCOD, 415 N. College Ave., p.o. Box 609,. Bloomington, IN 47402 . 
............•.•.... , •.•.••.•...•. : ........•..•..•......•..•.•......•... 812-332-1435 

.' Summft Engineering Corp., Box 938, Bozeman, MT 59715 ....••.......• 408-587-4511 
§Sylvanla electronic Components, Phllps EOO Inc., A North American Philips Co., 100 

First Ave., Waltham, MA02254 ................ ; .. , .................... 617:.a90-6107 
§tTeledyne-Crystalonics, 147 Sherman SI., Cambridge, 1M 02140 .: ...... 617-49H670 

§ Texas Instrs., Inc., Box 225012-MS-84, D811as, TX 75265 .• :............. 214-995-6611 
§tTI'Ior elctins., 321 Pennsylvanla Ave., LiMden, NJ 07036 •. ; .•.•...•..•.•. 201-468-3300 
§tTRW Microwave, 825 Stewart Dr, Sunnyvale, CA 94086 .•.•.......•.... 408-732-0880 

tVoliage Multipliers, 1n6., 8711 W: Roosevelt Ave.,Visali8,CA93291 •..•. 209-651-1402 

PRODUCT INDEX. &. DIRECTORY 

Diodes, Microwave Detector-4S00 . 
§A E G Teletunken, Semiconductor Grp., Rle. 22, Somerville, NJ 08876 .. 201-722-9800 

§tAlpha Incls.; Inc., 20 Sylvan Rd., Wobum, MA 01801 .............•....... 61 Ni35-51jm 
Eicom Systems, 1nc.,932 Clint Moore Rd;Boca Raton, FL 33431 ........ 305-994-1n4 

_ §t Hewlett-Packard Co., 1820 embarcedero Rd, Palo Alto, CA 94303 .. Call Local SIs. 011. 
Hftechi America, 1800 BerIng Dr, San Jose, CA 95112 ....•.......... , .. 408-292-6404 
MI A-Com Millimeter Products, MI A-Com,. Inc., Second Avenue, BurlingtOn, MA 01800' 

.............•.•............•.... : .• ; .............. ~::' ................. 617-27~3OOO 
tMicrolab/FXR, 10 Microlab ':ld" Livingston, NJ 07039 ..•................ 201-992-7700 

Mictophase, 587 Connecticut Ave, NOrwalk, CT 06858 •................ 203-86&-8000 
t Mic'9Wave Assocs. Lid., Humphrey Ad,r:iunstabIe; Bedfofdshite, ENGLAND LU5 4SX, 

englimd .•........•....................... :....................... 44-(582) 61).14-41 
§ Motorola'SemicondUctor Prods. Sector, Adv. 72, Box 20912, Phoenix, AZ. aso3e 
. . .' .. .' .' .•..•........•... : .......... : ....• ': .... :., . . . . . •. . . . . . . . • . . • . .. . . . . 602-244-6900 

§t Phliips eoo; Inc.,' 100 First Ave., Waltham, MA 02254 .................... 617-89()-6107 
§'tThor Elclms, 321 Pennsylvania Ave., Linden, NJ 07036 ................. 201-4/1&.3300 
§t.TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 ............ : ... 408-732-08!10 

Diodes, Microwave Mixer-4800 . 
§A e G Telefunken, SemiconductorGrp., Rle. 22, Sdmervllle, NJ 08876 .. 201-722-9800 

§tAlphalnds., Inc., 20 Sylvan Ad, Wobum, MA 01801 ..................... 617-935-5150 
t California eastern LabS. Inc., 3005 Derriocracy Way; santa Clara, CA 95059 
. . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 408-988-3500 

§t Hewl8tt-pliCkard Co., 1820 Ernbarcad9ro Rd, Palo AHo, CA 94303 ". Call Local Sis. 011. 
Hitachi America, 1800 Bering Dr., San Jose, CA 95112 ...•...•..... .' .... 408-292-6404 
MIA-Com MIlUmeter Products, M/A-corn, Inc., Second Avenue, Burlington, MA 01803 

........................................................................ 617-272-3000 
Microphase, 587 Connecticut Ave., Norwalk, CT 06656 ......... ;........ 203-866,8000 

t Microwave Assocs. LId., Humphrey Rd, Dunstable, BedIordshlre,eNGLAND LU5 4SX, 
england ............................................................ 44-(582) 60-14-41 

Microwave Diode Corp. Washington St-Box 250, W. ·StewartStown. NH 03597 
· ........ : ..... , .................................................. 603-246-3362/3363 

§ Microwave Semiconductor Corp., 100 School House Ad, Somerset NJ 08873 
.'.. .. . . . . . .. . . .•. . . . .. . . ... .. . . . . . . . .. . . .. .. .. . . . . . .. .. . . . . . . . . . . .. . . .. 201-469-3311 

§ Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix,. AZ 85036 
· ...•........ : ...... : .......•.....•..... : .........................•. '" 602-244-6900 

tNarda Microwave Corp., 435 Moreland Rd, Hauppauge, NY 11788 ..... 516-~1-1.700 
§tPhilips eCG, Inc., 100 First Ave, WaHharn, MA 02254 .................... 617-89()-6107 

Texas Instrs,lnc, Box 225012-M5-84; Dallas, tx 75265 .... : ........•.. 214-995-6611 
§t Thor elclms, 32.1 PennSylvania Ave., Lind9n, NJ 07036 ............... :. 201-488-3300 
§t TRW Microwave, 825 SteWart Dr., Sunnyvale, CA 94086 ................ 408-732-0880 

Diodes, Noise-4800 . '. 
tKoep Precision Standards, Inc.,P. O. Box 191, So. Plainfield, NJ 07080, 

201-549-9280 : •.••••••••..• '. • .. • . • • • .. • • • • • • • • • • .. .. .. • • • • • • • • . • •• 001257 
t MDF P(Odu.cts Inc., 7 JohnSon or., Danbury, CT 06811, 203-743-3579. • • .001265 
§Alpha I~ ·Inc., 20 Sylvan Rd., Wdbu,rn, MA 01801 ............•.....•.. 617-935-5150 
§Frequency SoUrces, KSW Semiconductor Div, 16 Maple Ad, Chelmsford, MA 01824 

.•...•. ; .........•...............•.............• : ...................... 617-256-8101 
§Micronetics, 36 Oak St., Norwood, NJ 07648 ............................ , 201-767-1320 

Philips eCG, Inc., 100 First Ave., Wallham, MA 02254 ......•...... ; ..... 617-89()-6107 
Solftron Devices, 6806 BalbOa AVe., San Diego, CA 9212$· .•.. : .....•... 619-27&-8780 

§tThor Elclms, 321. Pennsylvania Ave., Linden, NJ07036 ....•....... ; .... 201-488-3300 
" . 

Diodes, Photoelectric-3700 - See Vol. 8 
Diodes; PIN-4800 
§ EG & G Vactec, 10900 Page Blvd., St louiS, MO 63132,314'423-4900 ••• 801210 

Mini-Circuits Lab., 2625 E. 14th St, P.o. Box 166, Brooklyn, NY 11235, 
718-934-4500 •••••••• , ••••• ,. •••••••••••••••••••• ,................ A.1769 

t Sllonex 1nc.,331 Comella.St, Plattsburgh, NY 12901, 518-561-3180 .••••• 801215 
§Sylvania ElectrOnic Components, Philips eCG Inc., A North American PhIHpsCo., 

100 First Ave.. Waltham, MA 02254, 617-890-8107 ••••••••••••• '. • • ••• A.2090 
§ A E G Teletunken, SerrirConduclor Grp.. Rle. 22, ·Sornei'ville. NJ 08876 •. 201-722-9800 
§Alpha Inds., Inc., 20 Sylvan Rd, Woburn, MAOl801 .•.....•......•...... 617-935-5150 
t Applied Solar energy. Corp. Photosensor DIv., .15251 E. Don JuHan Rd, CRy of industJy, 

CA91749 ..... : ..... : ............•.....•.......................•.....•. 818-968-6581 
§ seA electro-optics, Inc., 690 First Ave., Des Plaines, L 60016 ........ , .. 312-29&,1420 
tqentronic Inc., 1101 BrIstol Ad, Mountainside, NJ 07092 ................. 201-233-7~ 

Crosspoint, OJ,,. of Info.Lfte, 422 Cliff St., Fairview, NJ 07022 ....•....... 201,941-4455 
teaton Corp., Microwave Components Div, .680 W. Maude Ave., Sunnyvale, CA 94086 

••••••••••••••••••••• : ••••••••• ,;; ........... : ...................... I ••• 408-733-3883 
eG & G Rotion, Custom DIv, Hasbrouck La, woodStock, NY 124~!I .. •. 914-679-5201 

§ Frequency Soun:es, KSW 'Semiconductor DIv, 16 Maple Ad, CMlmsford,MA 01824 
, ............................. : ................... :., ••• ; •••••• 1 •••••• ·., •• 1117.258-8101 
§t Hewielt-Plickard Co., 1620 embai'cadeio Rd, Palo AHo, CA 94303 .. Call Local Sis. 011. 

H"dachi America, 1800 BerIng Dr, San Jose, CA 95112 ...•.........• ; •.. 408-292-6404 
Infrared 1i1ds., Inc., p.o. Box 142Od, Orlando, FL 32657 ................... 305-262-7700 
International Devices Inc., 3200 Pendleton, S8nta Ana, CA 92704 ..•.•... 714-557-9394; 

'BOo-854-7651 
§t ITT ElecIro-Optical PrOds.. 7635 Plantation Rej,Roanoke, VA 24019 ..••.. 703-583-0371 

t LVC Inds, Inc., c()'()RD Swftch DIv, 23 Hanse Ave., Freeport, NY 11520 . 
,; .......•..•....... :' ......... :.; .•... " ........... " .. : •........•....... '.518-868-1900 

tMEReT,lnc., 1815 24th St, Santa Monice, CA90404-4998 ......• : .••.. 213-828-7496 
. t Microwave Assocs. Ltd., Humphrey Ad, Dunstable, Bedlordshire, eNGLAND LU5 4SX, 

England ......•.....•........•.............. ; : .............. :., I .. 44-(582)60-14-41 
§ Microwave Semiconductor Corp.. 100 Sch!lD1 House Rd, Somerset, NJ 08873 

••••••••.•.•...•.••.•••.•• ; •••• , .••.. :: .••.••.... c .•••••.... ;'.: ••.• ,.", ••• 201-469-3311 
MitSubishi,EIcIms. America, Inc., SemIconducIor Div, 1050 East Arques Ave., SUnnYvale, 

CA 94086 .•........•..•.•....•......•..•... , .': ... : .... ; ............... 408-730-5900 
§ Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix, AZ. 65036 

• .• '.' .•.•..•..•...•........•.. ; .' ....... ; :: • ; .............. ; . .• . . . • . . . .. '602-244-6900 
MSI erectronIcs, Inc., 34-32 57th St., Woodside, NY 11377 . • . . . . . . . . . . .• 212-672-11500 

t Narda Microwave Corp., 435 Moreland Ad, Hauppauge, NY 11788 ..• .. 518-23H700 
Ortel Corp., 2015 W. Chestnut'St., Alhambra, CA91803 \.: ........... : .. : ..818-281-8836 
Phirops ecG, Inc;., 100 First Ave., Wallhain, MA 02254 .. ~ ................ 617-89()-6107 

A-50 §-Productsold through distributors t-Product meets MIL specs, 

,I 



PRODUCT INDEX & DIRECTORY 

Poulin Associates, Inc., 302 North Rd., Sudbury, MA 01776 .............. 611-443-7333 
Sensor Techn., 21012 Lassen St, Chatsworth, CA 91311 ............... 213-882-4100 
Silicon Detector Corp., 855 Lawrence Dr., Newbury Park, CA 91320 805-498-6737 

§t Thor Elctrns., 321 Pennsylvania Ave., Linden, NJ 070:36 ............ 201-486-3300 
§t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 408-732-0880 

United Detector Tech., 12525 Chedron Ave., Hawthorne, CA 90250 213-978-0516 
§tUnHrode Corp, 5 Forbes Rd., Lexington, MA 02173 ..................... 617-861-6540 

Diodes, Schottky-4800 
,§Alpha Inds., Inc., 20 Sylvan Ad, Woburn, MA 01801 .............. 617-935-5150 

Amperex Elctrn. Corp., Slatersville Div., Providence Pike, Slatersville, AI 02876 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 401-762-3800 

§BEA electro-optics, Inc., 690 First Ave., Des Plaines, IL 60016 ........... 312-298-1420 
t Califomia Eastern Labs. Inc., 3005 Democracy Way, Santa Clara, CA 95050 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 408-988-3500 
§ Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas, TX 75234-3335 

214-233-1589 
Diodes Inc., 9957 Canoga Ave., Chatsworth, CA 91311 ... 818-882-4920;80()-821-1178 
Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33431 ....... 305-994-17.74 

§t Fairchild Camera & Instr. Corp., 464 Ellis St., 2()-2271, Mountain View, CA 94042 
.. .. . . .. .. . .. .. .. .. .. . .. . 415-962-5011 

Ferranti Elec., 87 Modula Ave., Commack, NY 11725 .................... 516-543-0200 
§t Hewlett-Packard Co., 1820 Embarcadero Rd., Palo AHo, CA 94303 .. Call Local S·'s. Off. 

Hitachi America, 1800 Bering Dr., San Jose CA 95112 .............. ... 408-292-6404 
International Comps. Corp., 105 Maxess Ad, Melville, NY 11747 ........ 516-293-1500 
Intemational Devices Inc., 3200 Pendleton, Santa Ana, CA 92704 ........ 714-557-9394; 

8O()-854-7651 
§t International Rectifier Corp.; Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

. {213-7.72-2oo0 
§ ITT Semiconductors, 500 Broadway, Lawrence, MA 01641 .............. 617-688-1881 

MIA-Com Millimeter Products. MIA-Com. Inc, Second Avenue. Burlington. MA 01803 
.. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . 617-272-3000 

Microphase, 587 Connecticut Ave, Norwalk, CT 06856 .............. 203-868-8000 
§ Microwave Semiconductor Corp., 1 00 School House Rd.; Somerset, NJ 08873 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-469-3311 
§ Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix, J>;Z 85036 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602-244-6900 
NAE, 69 Bennett St., Lynn, MA 01905 .... ................ .......... 617-598-4800 

§New-Tone Electronics, Inc .. 44 Farrand St, Bloomfield NJ 07003.. 201-748-5089 
Philips ECG, Inc., 100 First Ave., Waltham, MA 02254 ............. 617-89()-6107 

§t Raytheon Semiconductor, 350 Ellis St, Mountain View, CA 94043 415-968-9211 
§ RCA Distr. & Special Prods. Div., RCA Corp., 2000 Clements Bridge Ad, Deptford, NJ 

08096 ............................ '.. .. .. .. .. .. .. .... . 609-541-3636 
§Sanken Elec. Co., 1-22-8 Nishi-Ikebukuro, Toshima-Ku, Tokyo, JAPAN .... 03-988-6151 

Semicon, 10 North Ave, Burlington, MA 01803 ..................... 617-272-9015 
§t'SoIHron Devices, Inc., Semiconductor Group, 117.7 Blue Heron Rd., Riviera Beach, FL 

33404 305-648-4311 
§ Sylvania Electronic Components, Philips ECG Inc., A North American Phmps Co, 100 

First Ave., WaHham, MA 02254 .................... 617-89()-6107 
§ Thomson-CSF Comps. Corp., Semiconductor Div., 6660 Variel Ave., Canoga Pit, CA 

91304 ............................ ............. 213-887-1010 
§t Thor Elctrns., 321 Pennsylvania Ave, Linden, NJ 07036 ........... 201-488-3300 
§t TRW Microwave, 825 Stewar1 Dr., Sunnyvale, CA 94086 .......... 408-732-0880 

United Detector Tech., 12525 Chadron Ave., Hawthorne, CA 90250 213-978-0516 
§ Unitrode Corp., 5 Forbes Ad., Lexington, MA 02173 ................ 617-861-6540 

'§tVaro Semiconductor, Inc., 2800 W. Kingsley Dr., Gar.land, TX 75046 214-271-8511 

Diodes, Selenium - See Rectifiers, Selenium (Vol. A) 

Diodes, Silicon-4800 
American Mlcrosemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .•........•...•..•....•.•.•.••... , ..........•.•...•.• A.2070 
§ EG & G Vaclec, 10900 Page Blvd., Sl Louis, MO 63132, 314-423-4900 •.. B.1210 
§ lEI-ISKRA ElectroniCS, Inc., 222 Sherwood Ave:, Farmingdale, NY 11735, 

516-753..Q400 .................................................... A.2072 
International·Comps. Corp., 105 Maxess Rd., Melville, NY 11747, ·518-293-1500 
. . ............... ,' ................................................ A·2074 
ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-822-9601 .................................................... A.2075 
t NwL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505. 

609-298-7300 ....•...•....•......••.•.•••.•..•.•..•.•.•..•.•.•.•.. Do1735 
§ Sylvania Electronic Components, Philips ECG Inc., A North American Philips Co., 

100 First Ave., Waltham, MA 02254, 617-890-6107 ••.•.•.•...••.•.•.• A.2090 
t Voltage Multipliers, Inc., 8711 W. Roosevelt Ave., Visalia, CA 93291,209,651-1402 

...................................................... ; ...•.•.•.. A.2097 
§A E G Telefunken, High Power Grp., FHe. 22, Orr Dr, Somerville, NJ 08876 

........................................................... 201-722-9800 
§Alpha Inds., Inc" 20 Sylvan Ad, Woburn. MA 01801 ..................... 617-935-5150 

American Power Devices, 7 Andover St., Andover, MA 01810 ........... 617-475-4074 
Amperex Elctrn. Corp., Slatersville Div, Providence Pike, Slatersville, RI02876 

... , ................... , ................................................ 401,762-3800 
t Applied Solar Energy Corp., Photosensor Div., 1'5251 E. Don Julian Rd., City .of Industry, 

CA 91749 ............................................................ 818-968-6581 
'§BEA electro-optics, Inc., 690 First Ave., Des Plaines, IL 60016 ........... 312-298-1420 
§ Capar Components Corp., Div. of Diplomat Electronics, 25 Dubon Ct., Farmingdale, NY 

11735 .......................................... '.. .. .. .. .. .. . .. .. .. .... 518-454-6390 
t Centronic Inc., 1101 Bristol Rd., Mountainside, NJ 07092 ................ 201-233-7200 

Cherry Semiconductor Corp, 2000 S. County Trail, East Greenwich, AI 02818 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401-885-3600 

§t Codi Semiconductor, Inc., 350 Hurst Ave., Linden, NJ 07036 ............. 20~ -862-8484 
§ Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas, TX 75234-3336 

....................................................................... 214-233-1589 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 90660 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~13-699-09t8 

Diodes, Silicon-4800 

§Conditioning Semiconductor Devices, Box 2116, Wayne, NJ 07470 ..... 201-335-6723 
Diodes Inc., 9957 Canoga Ave., Chatsworth, CA 91311 .. , 818-882-4920;80()-821-1178 

t Dionics, 65 Rushmore St, Westbury, NY 11590 ........... . ..... 516-997-7474 
t Eaton Corp., Microwave Components Div., 680 W. Maude Ave., Sunnyvale, CA 94086 

408-733-3883 
EG&G, Inc., Electro-Optics Drv., 35 Congress St, Salem, MA 01970 617-745-3200 
EG & G Rotron, Custom Div., Hasbrouck La, Woodstock, NY 12498 914-679-5201 
Ei North Am9fica,15 W. 53rd st. Suite 47E, New York, NY 10019 212-315-3099 

§t Elctrn. Devices, 21 Gray Oaks Ave., Yonkers, NY 10710 .......... 914-965-4400 
§ Electronic Transistors, 1·12-15 Northern Blvd, Flushing, NY 11368 212-651-7200 

§t Fairchild Camera & Instr. Corp, 464 Ellis St., 2()-2271 Mountain View, CA 94042 
...... '.................... ............. 415-962-5011 

§Ferranti Elec., 87 ModulaAve, Commack, NY 11725 ... ........ 516-543-0200 
§Frequency Sources, KSW Semiconductor Div., 16 Maple Rd., Chelmsford, MA 01824 

................................................... 617-258-8101 
§Fuji-Svea, P.O. Box 3375, Torrance, CA 90510 ......................... 213-533-1221 
§GC Elctrns., 400 S. Wyman St., Rockford, IL 61101 .............. 815-968-9661 

§t General Electric Co, Power Elctrns. Semiconductor Dept., W. Genesee St, Aubum, NY 
13021 ................ . 315-253-7321 

§t Generallnstr., Discrete Semiconductor Div., 600 West John St, Hicksville, NY 11802 
. .. .. .. .. .. . .. .. .. .. .. .. ... 516-733-3333 

§tGeneral Semiconductor Ind, Inc., Square 0 Company, 2001 W. 10 PI., Tempe, J>;Z 85281 
.. .. .. . .. .. .. .. .. . 602-968-3101 

§ Hewlett-Packard Co, 1820 Embarcadero Rd, Palo Mo, CA 94303 .. Call Local Sis. Off. 
Hitachi America, 1800 Bering Dr, San Jose, CA 95112 ...... 408-292-6404 

§t Honeywell Optoelectronics, 830 E. Arapaho Dr., Richardson, TX 75080 
214-234-4271 
305-282-7700 

... 714-557-9394; 
800-854-7651 

§ International Diode, 229 Cleveland Ave., Harrison, NJ 07029 201-482-6518 
§ International Rectmer Corp., Semiconductor Div., 233 Kansas St., EI Segundo, CA 90245 

Infrared Inds., Inc., P.O. Box 14200, Orlando, FL 32857 ..... . 
Intemational Devices Inc., 3200 Pendleton, Santa Ana, CA 92704 

............... 213-772-2000 
TIT Semiconductors, 500 Broadway, Lawrence, MA 01841 
K & M Elctrns., 123 Interstate Dr., W. Springfield, MA 01089 ........... . 

617-688-1881 
413-781-1350 

Koep Precision Standards, Inc., P. O. Box 191, So. Plainfield, NJ 07080 
201-549-9280 

MI A-Com Millimeter Products, MI A-Com, Inc., Second Avenue, Burlington, MA 01803 
.. . .. . .. . . . .. . . .. .. .. . . . .. . . .. . . .. . .. . .. . . . .. . .. .. .. .. .. ... 617-272-3000 

McGuirk Electronics Co. Inc., 212 So. Main St, P. O. Box 853, Middleton, MA 01949 
.. . . . . .. .. .. .. . .. .. .. .. .. . .. . .. .. . . .. .. .. .. . .. .. .. .. 617-933-3500 

§ MG Electronics, 32 Ranick Ad, Hauppauge, NY 11788 . . .. 518-582-3400 
§t Micro Semiconductor, 2630 S. Fairview St., Santa Ana, CA 92704 714-979-8220 

t Microwave Assocs. Ltd., Humphrey Rd, Dunstable, Bedfordshire, ENGLAND LU5 4SX, 
England...... ..................... .. ..... 44-(582) 6()-14-41 

§ Microwave Diode Corp., Washington St-Box 250, W. Stewartstown, NH 03597 
.. 603-246-3362/3363 

§ Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix, J>;Z 85036 
.. .. .. .. .. .. .. . . .. . .. .. . .. .. . .. .. . . .. .. .. .. .. .. . . .. .. ..602-244-6900 

§ New-Tone Electronics, Inc., 44 Farrand St., Bloomfield, NJ 07003 201-748-5089 
§OptekTechnology, Inc., 345 Industrial Blvd., McKinney, TX 75069.... 214-542-9461 

Panasonic, Ind'l Elctm. Comps., Panasonic, Elctm. Comps. Div., Box 1503, Secaucus, NJ 
07094 ................................ ................... 201-348-7000 

Philips ECG, Inc., 100 First Ave;Wattham, MA 02254 ... 617-89()-6107 
§t Raytheon Semiconductor, 350 Ellis St., Mountain View, CA 94043 415·968-9211 

§ RCA Distr. & Special Prods. Div., RCA Corp., 2000 Clements Bridge Rd., Deptford, NJ 
08096 ........................... :.................................. ,609-541-3636 

§t RCA Solid State Div., Route 202, Somerville, NJ 08876 . . . . . .. 201-685-6000 
§t RCA Solid State Div., Thyristors & Rectifiers, FHe. 202, Somerville, NJ 08876 

201-685-6000 
§ Rohm Corp., 8 Whatney, Irvine, CA 9271.8 . 714-855-2131 
. Sanford-Miller Corp., 8 John St, Lynbrook, NY 11563 .. 516-593-2025;Outside NY 

800-645-5900 
§Sanken Elec. Co., 1-22-8 Nishi-Ikebukuro, Toshima-Ku, Tokyo, JAPAN .... 03-986-6151 

Sanken Elec. U.SA Corp., 3848 Carson St, Ste. 105, Torrance, CA 90503 

§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 
§ Semicon, 10 North Ave., Burlington, MA 01803 ................... .. 
§Semiconductor Technlg., Inc., 3131 S.E JaY.St, Stuart, FL 33497 
§ Semikron, Inc., 11 Executive Dr., P.O. Box 66, Hudson, NH 03051 

213-54()-2209 
201-825-8080 
617-272-9015 
305-283-4500 

.... 603-863-8102; 
1-800-258-1308 

§t Semfech. 652 Mitchell Rd, Newbury Pari<, CA 91320 ................... 213-628-5392 
Sensor Techn., 21012 Lassen St, Chatsworth, CA 91311 213-882-4100 

§Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 914-681-0700' 
§ Siemens Components, Inc., 186 Wood Ave., S., Iselin, NJ 08830 201-321-3400 

Silicon Detector Corp., 855 Lawrence Dr., Newbury Park, CA 91320 .. 805-498-6737 
Silicon Sensors, Hwy. 18 East Dodgeville, WI 53533 608-935-2707 

tSiionex Inc., 331 Cornelia St, Plattsburgh, NY 12901 518-561-3160 
SMD Technology Svc. Ctr, A North American Philips Co, 5855 N. Glen Pit Rd., 

Milwaukee, WI 53209 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 80()-431-4444 
§ Solid State, Inc., 46 Farrand St, Blool)'Ifield, NJ 07003 201-429-8700 
tSolid State Devices, 14830 Valley View Ave., La Mirada, CA 90638 ..... 213-921-9660 

SolHron Devices, 8808 Balboa Ave., San Diego, CA 92123 619-278-8780 
§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Rd., Riviera Beach, FL 

33404 . .. .. .. . .. . .. .. . .. .. . .. .. .. .. .. .. .. . .. 305-648-4311 
§tSt-Semicon, 415 N. College Ave, P.O. Box 609, Bloomington, IN 47402 

.................... 812-332-1435 
§tTeIEidyne-Crystalonics, 147 Sherman St., Cambridge, MA 02140 617-491-1670 

§ Thomson-CSF Comps. Corp., Semiconductor Div., 6660 Variel Ave., Canoga Pit, CA 
91304 ............... ............. 213-887-1010 

§t Thor Elctrns., 321 Pennsylvania Ave., Linden, NJ 07036 .. :......... 201-488-3300 
§tTRW Microwave, 825 Stewar1 Dr., Sunnyvale, CA 94086 408-732-0880 

United Detector Tech., 12525 Chadron Ave., Hawthorne, CA 90250 213-978-0516 
§t Unitrode Corp., 5 Forbes Ad, Lexington, MA 02173 617-861-6540 

§Varo Semiconductor, Inc., 2800 W. Kingsley Dr~ Garland, TX 75046 .... 214-271-8511 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



Qiodes, Silicon-4800 {Cont'd) 

west~e Semiconductors, Inc., O-Ol! 'Fair Lawn Ave:, Fair Lawn, NJ 07410 
, ................................. , .. :"' ............ , ...• " ............... 201-791-3020 
§Westinghouse Elec. Corp., Semiconductor Div., Armbrust·Rd., Youngwood, PA 15697 

................................ .1."'. c· .... ~ ............................ 412-925-7272 
· §tWorkman Elctm. Prods., Box.3828, Sarasota, FL 33578 .................. 813-371-4242 

Diodes, Step Recovery-4800 '. . . 
A E G Telefunken; Semiconductor·Grp., Rle:· 22, Somerville, NJ 08876 .. 201-722-9800 

'§Alpha 1ndS., InC.. 20 Sylvan Ad.,Wobum, MA 01801 ,: .... , .............. 617-935-5150 
Concept Industries, App-Rep, Inc; 3641 San Gabrie1 Riyer Pkwy., Pico Rivera, CA 90660 

............................... : ...... :: ..... :: ... J ..................... 213-699-0918 
· tEaton Corp., Microwave C~mponents Div. 680 W. Maude Ave:, Sunnyvale: CA 94086 

, ..... , .................................................... : .. ,' ............ 409-733-3883 
Frequency Sources, KSW Semiconductor Div. 16 Maple. Rd.; Chelmsford. MA 01824 

....................................................... , ............ : ..... 617-256-8101 
§ General Electric Co. Power Elctrns. Semiconductor Dept, W. Genesee St, Aubym. NY 
. 13021.J ........... : ............................................. : .... 3,15-253-7321 

tHewlett-Rackard Co., 1820 Embarcadero·Rd.,falo Mo, CA 94303 .. Call Local Sls:OII. 
t MicrOWave Assocs. Ltd. Humphrey Rd., Dunstable, Beclfordshire, ENGLAND LU5 4SX, 

England ............... ' .................. , . .. . . . ... . .. . . . . . . . . . . . .. 44-(582) 60-14-41 
§ Motorola Semiconductor. P(ods: Sector, Adv. 72, Bo)('-20912, Phoenix, AZ85036 
. . ............................. '. , .. . .. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .. 602-244-6900 

§tTRW Microwave, 825 Stewart Or.,$unnyvate, CA 94086 .......•......... 409-732-0860 

Diode$, Switching-4~OO . ." . 
International Comps. Corp" 105 Maxess Ad;, .MeIVIIIe, NY 11747, 516-293-1500 

•.....••••.. "' ..................................................... A.2074 
§ Motorolasef1liconductor Prods. Sector, Adv.· 72, Box 20912,Phoe!,ix, AZ 85036,-

602.244-6900' ............................................. :. A'2077,2082 
§A E'G Telefunken, Semiconductor Grp .• Rte. '22, Somerville, NJ 08876 : .. 201-722-11800 
§Alpha IndS: 10,"- 20 Sylvan Rd., Woburn, MA 01/i01 ..................... 617-935-5150 

American Microsemicondl""or. Inc .. 133 Kings Rd., Madison; NJ 07940 
. ' . 201-3n"9566 ............. : .................. : .................. . 

American Power Devices, 7 Andover St., Andover, MA 01810 ........... 617-475-4074 
Amperex Elctrn. Corp., Silltersville Div., Providence Pike, Slatersville, RI 02876· 

( ....................... ,., ...................................... : ........ 401-762-3800 
§t Anaren Microwave, P.O. Box 178, 6635 Kllf<ville Rd, E. Syracuse, NY 13057 

• ••••••••••• .' ................. , ................... ~ ..... 0 ............... ' 315-432-8909 
.§ Capar Components Corp., Div. of Diplomat Electronics, 25 Dubon .Ct, Farmingoale, NY 

11735 : .................. : ..................................... .'...... 51-6-454-6390 
§tCodi Semiconductor, Inc., 350 HulSt Ave., Linden, NJ 07036' ............ 201-862-8484 

§ Collmer Semiconductor, Inc., 14368 Proton Rd.;' Dallas, TX 75234-3335 
............................. ,., ........................................ 214-233-1589 

Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 90660 . 
....................... :: ... , ................................ : ............ 213-699-0918 

§ Conditioning SemiConductor Devi'!"", Box 2116, W~yne, NJ 07470 ..... 201-335-6723 
t Eaton Corp., Micrdwave Components Div., 680 W. Maude Ave., Sunnyvale, CA94066 

.............................................. 0 •••••• , .•••••••••• ; ••••••• 409-733-3883 
Ei North America, 15 W.53rd St Suite 47E, New York;NY 1oo111 ....... 212-315-3099 

.§Electronic Tran$istors, 112-15 Nort/lern Blvd, Flvshing. NY,11368 ...... 212-651-7200 
§t Fairchild Camera & Instr. Corp., 464 Ellis St, 20-2271,- Mountain View, CA 94042 .: 

............................ : .................... : .......... , ........... 4.15-962-5011 
§Fu~-Svea. P.O. Box 3375, Torranc';; CA 90510 ......... : ................ 213-533-1221 

· §t General "Eleclric Co., Power Elctrns .. Semiconductor oept, W. Genesee St.,. Auburn, NY 
13021 . ........................ .. ....... 315-253-7321 

§ General Instr., Optoeli:tn\s. Div., 3400 HillView Ave., Palo Mo, CA 94304. . 
· ...................................... , .......... '. . . . . . . . . . . . . . . . . . . .. 415-493-0400 

§t Hewlett-Packard Co., 1820 Embaroadero Ad., Palo'Mo, CA 94303 '.' Call Local SIs. 011. 
Hitachi America, 1800 Bering Dr., San JoSe, CA 95112 ~ .... , ...... ; . . . .. 408-292-6404 
International Devices Inc., 3200 Pendleton, Santa Ana. CA 92704 ........ 714-557-9394; 

. ." . 80Q-.854-7651 
§International Diode, 229 Cleveland AVfj; Harrison,NJ 07029 .. , ......... ·201-482-6518 
§ International Rectilier perp., Semiconductor Div., 233 Kansas St.~ EI Segundo; CA 90245 

· ................................... ' .................. , ..... , . . . . . . . . .. 213o't72"200f) 
ITT Semiconductors, 500 Broadway; La"lrence, MA 01.841 ............ :. 617 .. 088-1681 
Microphase, 587 ConnecJicut Ave., Norwalk, CT 06856 ........ , ........ 203-666-8000 

§t Micro Semiconductor, 2B;l0 S:Fairyiew St, Santa Ana. CA 92704 ......... · 714-979-8220 . 
· . § Microwave Diode Corp, WasNngton St-Box 250, W. SteWartstown, NH 035.97 

· .................. .' .............................. '.' ............ , .. 603-24;6-3362/3363 
§t NAE, 69 Benn"" St, Lynn, MA 01905 .... : ........................... , .... 617-598-4fj00 

§ NEC Elctms. USA Inc., NEC Ele<;Iron Div., 252 Humboldt Ct. Sunnyvale, CA 9406& 
.... .' ...... , ................... :" ........ , ............ ; .......... : ...•. , 409-745-6520 

'§New-Tone Electronics, Inc., 44 Farland St, lilloornfield, NJ 07003 ........ 201-748-50~ 
§ RCA Distr. & Special Prods. Div., RCA Corp., 2000 Clemtlnts Bridge Rd, PepttordNJ 

08096 : .................... , .... : ................................ , ...... 609-541-3636 
§ Rohm Corp. 8 Whatney, 'Irvine, CA 92718 ........................ : ....... 714-855-2131 

Sanken Elec. Co. 1-22-8 NishHkebu"ku,o, Toshima-Ku, Tokyo, JAPAN .... 03-986-6151 
Sanken Elec. U.SA Corp., 3848 Carson St, Ste .. 105, Torrance, CA 90503 

............................. : .......................... : ................ 213-540-2209 
_Semicon,'10 North Ave., Burlington, MA 01803 ....................... : ... 617-272-9015 

!iSemiconductor Technlg., Inc., 3131.S.E. JayS!., Stuart,.FL 33497 .: ..... 305-.283-4500 
§ Semikron, Inc., 11 Executive Dr., p.o. Box 56,.Hudson, NH 03051 ......... 603-883-8102; 

, .. 1-800,258-1308 
§t Semtech, 652 M~chell Rd, Newbury Park, CA 91320 " .................. 213-628-~92 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ 85022 
•......•. , ...... : ......•.....•....•.•.....•..•.. c .. ; .• , ...... : •..•. , ..•.• 602-867-6100 

.. §Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681 .. 0700 
§Scilitl State, Inc., 46 Farrand St,.Bloomfield, NJ 07003 ...... , .............. 201-429-8700 

· t Sofid State bevices, 14830 Valley Viev/"Ave., La· Mitada, .CA 90638 ..... 213-921-9660 
· §Thomson-CSF Comps. Corp., Semiconductor Div., 6660 Variel Ave., Canoga PI<., CA 

.91304 .................... : ............................................ 213-887-1010 
§t Thor Elctrns., 321 Pennsylvania Ave., Linden, -NJ 07036 ................. ·201-486-3300 
§t TRW Microwave, 825 Stewart Dr., Svnnyvale, CA 94</86 .. , .......... : .. 408-732-0880 
§t Unitro(je Corp .. 5 Forbes Rd., Lexinilton;.MA 02173 .......... , .......... 617-861-6540 

§ Varo Semiconducto(, Inc., 2800 W. Kingsley Dr" Garland,TX 75046 ...... 214-271-8511 

PRODUCT INDEX:~& DIRECTORY 

Diodes, Temperature Compensating-48oo 
§t ~otorota'Semiconductor Prods.·Sector, Adv. 72,'Box 20912, Phoenlx, AZ 85036, 

602-244-6900 .... _ .............................. : • .. •• •• . •• .. .. .. A'2084 
Sylvania Electronic Components, Philips ECG InC., A ~. Anierican PhiUps Co., 

100 FIrst Ave., Waltham, MA 02254, 617-890-6107 ... ".! ....... ' ........ ". A.2090 
Alpha Indo. Inc., 20 Sylvan Rd., Woburn, MA 01801 .... " ................. 617-935-5150 
American Microserniconductor, Inc., 133 Kings Rd. Madison,NJ 07940 . . 

..... : ........................... ,: .................................... 201-3n-9566 
American Power Devices, 7 Andover St, Andover, MA 01:~10 ............ , 617-475-4074 

§ Capar Components Corp. Div; of DipIQmat Elecironics, 25 Dubon Ct. Farmingdale, NY 
11735 ... ; .......... , .................................. _ ................... 516-454~6390 

§t Codi .Semiconductor, Inc., 350 Hurst Ave., Linden, NJ Q7036 ... , ......... 201-862c6484 
§ Genera! Electric Co. Power Elctms. Semiconductor Dept, W.Genesee St, A~bum, NY 

13021 .,.! .... : ............................ , ............. : ............ '315-253-7321 
§t General Semiconductor Inii, Inc, Square 0 Company, 2001 W. 10 PI., Tempe, AZ 85281 

· .................... , ..... '.' .............. ,,, ....... : , .... '.' ." . . ... • . .. 602-968-3101 
Hitachi America,,1800 Bering Dr:, San JoSS; CA95112 ......... ... . . . . ... 409-292-6404. 
liiternational Comps. Corp., 105Maxess Rd., Melville, NY 11747 ........ 516-293-1500 
Intemational Devices Inc.; 3200 Pendleton, Santa An",CA 92704 . : ...... 714-557-9394; 

" . 800-854-7651 

Intennetional Diode, 229 Cleveland AVe., Harrison, NJ 07029 ............ 201-482-6518 
Intemationall'tectifier Corp., Semiconductor Div., 233 Kansas St. EI Segundo, CA 90245 

............... : .................. , .......... : ................... ~ ..... 213-772-2090 
§t Micro Semiconductor, 2830 S. Fairvlew St, Santa Ana, CA 92704 ....... 714-979-8220 

§ RCA Distr. & Special Prods; Div. RCA Corp., 2~00 Clements Bridge Rd., Deptford, NJ 
08096 ..................... ; ...................... ' ........... L . • . • • •• 609-541-3836 

t SoUd' State Devices, 14830 Valley View Ave; La Mirada, CA,90638 ..... 213-921-9660 
§.Thorlison-CSF Corhps. Corp., SemicoiJductor Div., 6660 Variel Ave., Canoga Pk., CA 

91304 ........... : ...................................................... 213-887-1010 
§t Thor Elctrns., 321 Pennsylvania Ave. Linden, NJ 07036 ................. 201-486-3300' 

Diodes, Trigger - See Diodes, Avalanche (Vol. A) 

Diodes, T~nnel-4800 
American Mictosemiconductor, Inc., .133 Kings Rd., Madison, NJ 07940 

201:377-9566 
§t Gei,;;'~' E~;k;' C~.: p~;';';; "Ek:"t;;,; s;.;';~~d~~i~; o;,;,t: ·W.· G"';;';;;';'; "st, Auburn, NY 

13021 ................................................... , ............ 315-253-7321 
International Devices Inc., 3200 Pendlljlon, Santa Ana, CA 92704 ........ 714-557-9394; 

. . 800-854-76&1 

Microph;"'e, 587 cOnnecticut Av .... , Norwalk, CT <>e856 ....... ' ........... 203-866-sodO 
f Micro semiconductor, 2830 S. ,Fairview St, Santa Ana, CA 92704 .•..... 714-979-8220 

Philips ECG; InC. 100 First Ave., WaHham, MA 02254 .. , ................. 617-890-6107 
§SoudState, Inc, 46 Farrand St, Bloomfield, NJ 07003, : .: ................ 201-429-8700 
t Solid State· Devices, 14830 Valley View Ave., La Mirada, CA 90638 ..... 213-921·9660 

§tTh6, EIctms., 321 Penosylvania Ave., Linden, NJ 07036 ...•........... :. 201-486-3300 
§tTRW Microwave, 825 Stewart Dr. Sunnyvale, CA 94086 ............ : ... 409-732-0860 

Diodes, Varactor-4800·.· '" ."" 
. Sylvania Electronic Components, P,hilips ECG Inc.., A North American Philips Co., 

100 First Ave., Waltham, MA 02254, 617-890-6107 ••.•.•.• _ • • • • • •• • .. A-2090 
§ A, E G Teletunken, Semiconductor Grp. Rle. 22, Somerville, NJ 08876 .. .201 .. 722-9800 
§Alpha Inds.lnc., 2D.Sylvan Rd. Woburn, MA 01801 ...................... 617-935 .. 5150 

American Microsemiconductor,'lnc., 133 Kings Rd., Madison, NJ 07940 . 
.................. : ...... : ......................... : ....... , ........ c, ... 201'377-9566 

§t CQdi SemicOnductor, Inc., 350 Hurst Ave., linden, NJ 07036 ........ .' .... 201"862-8484 
t Eaton Cerp. Microwave Components Div, 680 W. Maude Ave. Sunnyvale,CA 94086 
" " ................ ! ...... , ................................. c ... , ........... 409-733-3863 

Ferranti Elec., 87 Modula Ave .. CommaCk, NY 11725 ..................... 516-543-0200 
§ Frequency Sources, KSW Semiconductor Div, 16 Maple Rd., Chelmsford, MA 01824 

................... , .......................... , ......... , ........ : ......... 617-256-8101 
Hitachi America, 1800, Bering Dr. San Jose, CA 95112 .................. 409-292-8404 
International Devices Inc., 3200 Pimdleton, Santa Ana. CA 92704· ........ 714-557-9394; 

· . .. . .. , .800-854-7651 
t Microwave Asso!:s.. Ltd., Humphrey Rd., Dunstable, Bedfordshire,. ENGIAND'LU5 4SX, 

England. ................................ ,., ............ , ........... 44-(582) 60-14-41 
§ Microwave SemicOnductor Corp., 1.00 School House Rd., Somerset, NJ 08873 
. . ......................................................................... 201 .. 469-3311 
§ Motorola SemiconduCtor Prods; Sl!ctO(, Adv. 72, Box 20912,. F1.~oenix, AZ. 85036 

. . .................. : .. , ................... ; ................. .' c • . . . • . . . . • • .• 602-2'!4-6900 
MSI Electronics, Inc .. 34-32 57th St., WoodSide, NY 11377 ... : .. ' .... '. . .. 212-672 .. 6500 

. ,Ii New-Tone Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ....... 201-748-50~9 
§.Pan'1SOOic, lnd'I.EIGIrn, Comps. Panasotlic,; Elctm. Comps. Div .. Box 1503, Secaucus, .. NJ 

. 07094 , .............. ,. ~ ............. ,. ~ ........... c .......... , ....... 201·348-7000 
. Philips ECG, Inc.; 160 First Ave., waltham, MA02254 ...... .' ........... ,·617-890-6107 

§ RCA Oistr. & Special Prods. Div. RCA Corp., 2000 C"'!""nts Bridge Ad., Deptford. NJ 
08096 .......... : ............... , .......................... , ; .; . .. . . ... 609-541-3636 

§Sanyo Semiconductor . .Corp, 7 Pearl Ct. Allendele, NJ 07401 ........... ·201-82541080 
§Sieinens Components, Inc. 166Wood Ave. 8.,lseUn, NJ 08830 ......... 201-3:a.1'3400 

§t Teledyne-Crystalonics, 147 S~erman St, Cambridge, MA 02140 ... , .. ,. 617-491-1670 
Thomson-CSF Comps. Corp., Spe¢ial ProdS Div •. 301 Rte. 17 North"Rutherford,NJ. . 

070.70 : ....... : .. : ............................. : ........................ 201-438-2300 
§t Thor Elctrn!\., 321 Pennsylvania Ave.: Linden, NJ 07036 .... '.' ............ 201-486-3300. 

Toko America, Inc., 1250 Feehanville Dr., Mt Prospect,,·IL 60056 ........ 312,297'0070 
Varian As!;OClat9s, Inc. Microwave Tube Div., 611 HanSei"l Way, Palo Al.!o, CA.. 94303 

· . . . .. ... . . . . . .. .. ...................... ,' ........ : .. : .... ,', .... ,' ......... 415·493-4000' 

. Diodes, Video Detector ~. See Diodes, Microwave Detector 
(VoLA) .. 

Diodes, Zener. & StabistorS (Forward Reference QiodeS)-
4800 '. 

American Microsemiconductor, .Inc.., 133 Kings Rd." MadillOn, NJ 07940, 
201-3n-9S66' ••.•••••••••.••.• ,: ................ " .••.• ~ ............ '.,. A.2070 
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Intemational Comps. Corp., 105 Maxa .. Rd., Malvllle, NY 11747, 5111-293-1500 
•.••••.••.•••.••••••.•.••.•.•.••••••• , ••.••••••......•••.•••••••• A·2074 

Julie Rasch. Laba., 211 Wnt 81s1 St., New York, NY 10023, 212-245-2727 
•.••.•.•••••..••••••.•.•••••..•.••••••.•••••••••...•••••••••• : ••• 001254 

t Koap Precision Standards, Inc., P. O. Box 191, So. Plelnfleld, NJ 07080, 
201-549-9280 ..•••••••.••••...••••••••.•.••••••....•.•.••.•.••••• 001257 

§t Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, PhoeniX, AZ 85038, 
602-244-6900 .•.•.••.•.•.••...•.••••.•.•.•••••••.••...••.••. A.2077,2084 

§ Sylvania Etectronic Components, PhiHps ECG Jnc., A North American Philips Co., 
100 First Ave., Waltham, MA 02254, 617-890-8107 ••••••.••••••.•.••. A.2090 

TRW Optoelectronics Dlv., 1207 Tappsn Circle, canoillon, TX 75006, 
214-323-2200 ••.•.....•.. ~ ••••.•••.••.•.•.••••••••.••••••...••..•• A.2094 

§A E G Telefunken, Semiconductor Grp. RIa 22, Somerville, NJ 08876 .. 201-722-9800 
American Power Devices, 7 Andover St., Andover, MA 01810 .•......... 617-475-4074 
Amperex Elctrn. Corp., Slatersville Div., Providence Pike, Slatersville, RI 02876 

.......•..............••.....................................•......... 401-762-3800 
§ Capar Components Corp., Div. of Diplomat Electronics, 25 Dubon Ct.. Fariningdale, NY 

11735 .............•........•.....................................•... 516-454-6390 
§t Codi Semiconductor, Inc. 350 Hurst Ave. Unden, NJ 07038 .... . . . . . . .. 201-862-8484 

§ Collrnar SemicondUctor, Inc. 14368 Prolon Rd, Dallas, TX 75234-3335 
....................................................................... 214-233-1589 

Diodes Inc. 9957 Canoga Ava, Chatsworth, CA 91311 ... 61 B-BB2-492O;800-821-1178 
Ei North Americs, 15 W. 531d St Su~e 47E, New York, NY 10019 ....... 212-3.15-3099 

§ Electronic TranSistors, 112-15 Northern Blvd, Flushing, NY 11366 ...... 212-651-7200 
§ Fairchild Camera & Inslr. Corp., 464 Ellis St, 20-2271, Mountain View, CA 94042 

· . . . . . . . •..•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-962-5011 
§Frequency SOUrces, KSW Semiconductor Div.16 Maple Rd, Chelmsford, MA 01824 

........•........................................•..................•. , 617-256-8101 
§Fuji-Svee, P.O. Box 3375, Torrance, CA 90510 .... : .................. c •• 213-533-1221 
§GC Elctms., 400 S. Wyman St., Rockford,'lL 61101 ...................... 815-966-9661 
§ General Electric Co., Power Elctms. Semiconductor Dept, W. Genesee St, Auburn, NY 

13021 ................................................................ 315-253-7321 
§tGeneral Semiconductor Ind., Inc., Square 0 Company, 2001 W. 10 PI. Tempe, AZ 85281 

.....•........................................................•........ 602-966-3101 
H~hi Amerlce, 1800 Bering Dr., San Jose, CA 95112 ..•............... 40&-292-6404 
Internalional Devices Inc. 3200 Pendlaton, Santa Ana, CA 92704 ....... .714-557-9394; 

800-854-7651 
§ International Diode, 229 Cleveland Ave., Herrison, NJ 07029 •. , ...•..... 201-482-6518 
§ Inlernational Rectifier Corp.. Semiconductor Div., 233 Kansas St., EI Segundo, CA 90245 

.....•................................................................. 213-772-2000 
ISL Products Int'l, LId., 235 P Robbins Lane, Syosset. NY 11791-6083 .. 516-822-9801 

. m Semiconductors, 500 Broadway, Lawrence, MA.01841 .............. 617-686-1881 
§t Unear Tachnology Corp., 1630 McCarthy Blvd, Milpitas, CA 95035 .. • .. 40&-942-0810 
§t Micro Semiconductor, 2830 S. Fairview St, Santa Ane, CA 92704 ....•.. 714-979-8220 

§ Microwave Diode Corp., Washington SI-Box 250, W. Slewartstown, NH 03597 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 603-246-3382/3363 

§tNAE. 69 Bennett St., Lynn, MA 01905 ................................... 617-596-4800 
§ NEC Elctms. USA Inc., NEC Electron Div., 252 Humboldt Ct, SUnnyvale, CA 94086 

· . • . . • . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . .. 40&-745-6520 
§New-Tone Et9ctronics, Inc. 44 Farrand St, Bloomfield, NJ 07003 ....... 201-746-5089 
§ Panasonic, Ind'L Elctrn. Comps., Panasonic, E/cIrn. Comps. Div. Box 1503, Sacaucus, NJ 

P~:' eca; i;';'::;oo FI~ A~'W;lith~:MA'02254"::::::::::::::::::: ~~:=:~~ 
§ RCA Dislr. & Spacial Prods. Div. RCA Corp., 2000 Clements Bridge Ad, 0ep1f0rd, NJ 

08096 ................................................................ 609-541-3636 
§Rohm Corp., 8 Whalney, Irvine, CA 92718 .•.•................... ; ....... 714-855-2131 
§Sanyo Semiconductor Corp.. 7 Pearl Ct.. Allendale, NJ 07401 ........... 201-825-8060 
§Scheuer Mig., 4500 Alpine Ave., Cincinnati, OH 45242 .................. 513-791~3030 
§ Samicon, 10 North Ave,. Burlington, MA 01803 .......................... 617-272-9015. 
§SemiconductorTachnlg.,lnc., 3131 S.E Jay St, Sluart, FL 33497' ....•.. 305-263-4500 
§Shokai Far East Lid., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-661-0700 
§ Solid State, Inc.. 46 Farrand St, Bloomfield, NJ 07003 ..••....•.........•. 201-429-87.00 

Solltron Devices, 8808 Balboa Ave., San Diago, CA 82123 ............... 619-279-8780 
§Sprague EIee. Co. 481 Marshall St., No. Adams, MA 01247 .•......•.... 413-884-4411 
§Sprague Electric Company, Distribution DivisiOn, 461 Marshall St.,'-io. Adams, MA 01247 

· . . . . . . . . . . . . . . • . . . . ... . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 413-664-4481 
§t SI-Semicon, 415 N. College Ave., P.O. Box 1jPII, Bloomington, IN 47402 

.........•.....•........•.........•......•.........•.....•.....••....... 812-332-1435 
§ Thornson-CSF Comps. Corp., Semiconductor Div., 8860 Varie/ Ave., Canoga Pit, CA 

91304 ...... , ......................................................... 213-887-1010 
§tThor EIctrns. 321 Pennsylvania Ave., Linden, NJ 07038 ...•.•......•.... 201-466-3300 
§tUnltrode Corp, 5 Forbes Rd., Lexington, MA 02173' •.....•...•.....•.... 617-861-8540 
§t Workman E/cIrn. Prods., Box 3628, Sarasota, FL 33578 ......•.....•.... 813-371-4242 

Diodes (MIL)-2440 - See Vol. B 

Diplexers, Antenna-1900- See Vol. D 

Di~ion Finders (MIL), High Freq~ency-3475 - See 
Vol.D . 

Direction Finders (MIL), Radio-3475'- See Vol. D 

Direction Finding Sets & System. (MIL)-3475 -. See 
Vol.D 

Discharge Systems, Energy-4000 - See Vol. D 
Discriminators-1900 - See Vol. D 
Disks, Computer Memory - See MemOrY Systems, Disk 

(VoL D) 

Disks, Magnetic 3112"-2000 - See Vol. D 
Disks, Magnetic, 5114" Flexible-2000 - See Vol. D 

DiSplays, CRT -5700 

Disks, MagnetiC, 8" Flexible-2000 - See Vol. D 
Disks, Magnetic, Front-loading Cartridge-2000 - See 

Vol.D 
Disks; Magnetic, Pack-2000 - See Vol. D 

Disks, Magnetic, Sub-4"-2000 - See Vol. D 
Disks, Magnetic, Top-loading Cartridge-2000 - See 

Vol.D 

Disks, Magnetic, Winchester Module-2000 - See Vol. D 
Disks, Memory, Flexible - See· Memory Systems, Disk, 

Flexible (Vol. D) 

Disks, Optical Encoder - See Encoders, Shaft Angle, 
Optical (Vol. B) 

Dispensers, Adhesive-1600 - See Vol. C 
Dispensers, DIP & IC - See Machines, Component 

Handling (Vol. D) 

Dispensers (MIL), Chaff-3475 - See Vol. D 
Dispensing Pods (MIL), Chaff-3475 - See Vol. D 

Display Modules-2450 - See Vol. B 
Display Power Supplies ~ See Converters, DC to DC 

(Vol. D), Power Supplies, At Output (Vol. D) 

Displays, CRT -5700 
t Infodex, Inc., 395 W. Main St., Waterbury, CT 06702, 203-757-9291 

· .......... , ........................ , •.• ; ........ "" 801080-1081, 001410 
ADAC Corp.. 70 Tower Office Pk., Woburn, MA 01801 ................... 617-935-8668 

§Androrneda Sys., 9000 Elon Ave., Canoga Park, CA 91304 .............. 818-709-7600 
§Ann Arbor Terminals, 6175 Jackson Ad, Ann Arbor, MI46103 .......... 313-663-8000 

A!lPlied Sys., 26401 Harper Ave., St Clair Shores. MI4s081 ............. 313-779-8700 
Aspect Etctrns. 725 San AIeso, Sunnyvale, CA 94086 ................... 40&-737-2290 
Astac USA, Lid, A BSR Inti. co., 2680 San Tomas Expwy. # 200, Santa Clara, CA 

95051 ................................................................ 408-746-1.200 
t As1ronauIics CorporatiOn of America, P.O. Box 523, Milwaukee, WI 5320H)523 

· • . . . . . . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 414-447-8200 
ATV Research, Inc. 1301 Broadway, Dakota C~, NE 68731 ............. 402-987-3771 

tAudlolronics Corp., 7428 Bellaire Ave., N. HollywoOd, CA 91605 ......... 816-765-2845 
Aydin Corp, 700 Dresher Ad, Horsham, I'A 19044 ..•................... 215-657-7510 

§tl\ydln Controls, 414 Commerce Dr. Ft Washington, PA 19034 .......... 215-542-7600 
tCaCO, 70 Conslanline Dr. Mahwah, NJ 07430 ........................ 201-327-1123 
t Clifton ~ion, LiIIon Systems, Inc. Marple at Broadway, Clilton Hgts., PA 19018 

· •........ '.' . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 215-822-1000 
t Collins Avionics Divisions, Rockwell IhIL, 400 Collins Rd NE, Cedar Rapids, IA 52498 

, ........................ " .................................. ; ......... 319-395-1000 
Co/orgraphic Communications Corp.. 2379 John Glenn Dr. SIs. 1 05, P.O. Box B0446, 

AI/anIa, GA 30386 ............................ :....................... 4Q4-455,3921 
The Computer Place, 0 & 0 Financial En1prs. Inc., 4595 Van Epps Ad, Brooklyn HIs., OH 

44131 ............................................. , ..........•....... 2111-351,7444 
§ Computerware, Inc. 6460-1 Tyco Rd., Vienna, VA 22180 •.........•..... .703-821-8200 
t Conrac Corp, Systern Comps. Div. 1700 S. Mountain Ave., Duarte, CA 91010 

................................................................ : ..•... 213-359-9141 
§Conrac Div. Conrac Corp., 600 N. Rimsdale Ava, Covina, CA 91722 .... 213-966-3511 

Control Systems, 2655 Anthony Lane, Minneapolis, MN 55418 .......... 612-789-2421 
CPS Inc., 11 0 WoWe Ad, Sunnyvale, CA 94086 . . . . . . . . . . . . . . . . . . . . . . . .. 408-738-0530 " 

tCusIorn Prods. Grp.. Sys. Dev. Corp.-A Burroughs Co., P.Q Box 517, Paoli, PAI9301 
...•.. . .. .. ... . .. .... .• ..•.. .. ... .. .. .. .. .. . .•.. .. . ... • . .. .. .. .. .. .. .. .... 215-646-7660 

Data Rey Corp.. 452 Burbank S1r9ll1. Broomfield, CO 80020 .,............ 303-469-5173 
§Data Rentals/SIs., Inc, P. O. Box 3257, Culver C~, CA 90230 ...•...•... 213-559-3822 

Daytronic Corp., 2569 Corporate PI., Miamisburg, OH 45342 . . • . . . . . . . .. 513-866-3300 
Dena Data Systems Corp, 2595 Metropolitan Dr. Trevose, PA 19047 ... 215-322-5400 
DIg1aI EquIp., One /ron Way, Marlborough, MA 01752 

§Do1rOnix, 160 First St SE. New Brighton, MN 55112 .................... 612-633-1742 
t EEV Inc. 7 Westchester Plaza, Elmsford, NY 10523 .................•... 914-592-6050 

Enterprise Sys. Corp.. P.O. Box 698, Dover, NH 03820 . . . . . . . . . . . . . . . . .. 603-742-7363 
Faci!, Inc., 9 Executive Park Dr. Merrimack, 'NH 03054 ... , . . . . . . . . . . . . .• 603-424-8000 

§Fan-S Corp.. 7158 Industrial Pk. Blvd., MeritOr, OH44060 ............... 2111-951-3300 
Genstar Rental Elctrns., 2445Faber PI., Palo Afto, CA 94303 ............ 415-656-7600 
GTE SUPPI.. Y, GTE.Communications ~ysterns, 5225 Wiley Post Way, SaIl Lake~, UT 

84116 , .................................................................. 801-537-5237 
tHertman Systems, Figgie InIL, 380 WoW Hill Ad, HuntJl\IQIon S1a, NY 11746 

..... c .................................................................. 516-427-7500 
Hitachi ~ca, 1800 Bering Dr. San Jose, CA 95112 .................. 408-2!!2-6404 

tKatser EIcIms., KaIser Aerospace & Elctms., 2701 Orchard'Pkwy. San Jose, CA 95134 
· .•..•.•.......................•.................... , ........•... : . . . .. 40&-946-3000 

Kikusui /niL Corp., 17819 S. Figueroa St., Gerdana, CA 90246 ............ 213-515-6432; 
. • 800-421-5334 

'§Leader Instrs. Corp, 380 Oser Ave., Hauppauge, NY 11766-3694 ....... 516-231-6900 
Lee 0aIa Corporation, 7075 Flying Cloud Drive, Minneapolis, MN 55344 

· .•... : ........................ " ........•.....•.•.. '.' . . . . . • . . . . . . . . . • .. 612-828-0300 
Lundy EIcIms. & Systems, Inc. 1 Robert La, Glen Head, NY 11545 ..... 516-671-9000 
Matrix Corp., 1639 Gr~ St., Raleigh, NC 27603 ...........•.....•...... 919-833-2937 
MaIrox E/cIrn. Sys., 1055 St Regis Blvd, Oorva~ au, CANADA H9P 2T 4 

......................................................................... 514-665-2630 
Metra Insirs., 2056 Bering Dr. San. Jose, CA 95131 ..•.........•.•...... 40&-297-6530 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A-53 



Displays, CRT-57()O (Cont'd) PRODUCT INDEX & DIRECTORY 

Microsystems Dev. Corp. Inc., 1560 Te;meck Ad.. Teaneck. NJ 07666 •.. 201-837-0051 §tGeneral Magnetics, 211 Grove St.. Bloomfield, NJ07003 ................ ,. 201-743-2700 
§MHsubishi Elctrns..lndustrial EleCtronics Div., 991 Knox Street. Torrance, CA 90502 Hybrid Systems Corp., 22 Linnell Circle, Billerica. MA 01821 .....•...... , 617-667-8700 

...................... , ....... ".C .. , .... , .. c ...... c ...................... 213-515-3993 §Intech. Microcircuits Div., 2270 Martin Ave, Santa Clara; CA 95050 ...... 40&-966-4930 
Philips ECG, Inc., 100 First Ave; Waltham, MA 02254 ................... 617-890-6107 ' Intronics, Inc., 57 Chapel St., Newton. MA 02158 ...................... , .. 617-964-4000 

§ Rarntek. 2211 Lawson Lane, SS!'ta Clara. CA 95050 .................... 408-988-2211 KOI ElectroniCs, Inc. Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad.. Whippany, NJ 
RCA Solid State Div., Route 202. Somerville. NJ 08876 ................. 201-S85-6ooo 07981 : ............................................................ c ... 201-687-8100 
SEKAI Elctrns. ot Amer.,Inc., 14100 E. Firestone Blvd, Suite 122, La Mirada. CA 90638 §t ROD Components. Inc., 330 Badford St. Manchester;NH 03101 ,603-669-0054 

.... , ............ : ........ , ............................... , .............. '. 714-67p,1854 ' Rochester Instr.Sys., 255 N. Union St, Rochester, NY 14605 716-263-7700 
§Spalial Data Systern,,;A DBA Systems Co. 508 S. Fairview. Golela; CA 93117 Teledyne Philbrick. Allied Dr. file 128, Dedham, MA 02026 .... c .... ,,, ... 617-329-1600 

.... c ••• ' ........... , ...... ' .. ,' ... , ....... c ........... : ................ , ..... 805-967-2383 tTl'IIM/11agnetics, 210 Adams Blvd, Farmingdale, NY 11735 c ••• :: ....... 516-293-3100 
§ Sumijronics; Inc., Sumijorrio Corporation, 1270 Oakmead Pkwy. Ste. 201. Sunnyv,!1e. CA 

94086 ........................................ " ............... " ..... 40&-737-7683 Dividf;!rs, Frequency-345O .. . 
§SummH CAD Corp" 5222 FM 1960 WI 00. Houston, TX 770S9 .. , ..... .... 713-440-1468 tFraq""ncy Elctms., 55 Charle$ Undbergh Billd •• MHchel Freid, NY 11553, 
t Systems ReSch. Labs., Inc., 2800 Indian Ripple Rd., Dayton. OH 45440 .• 513-426-6000 ' ',5,1&:71/4-4500' ••.•••.•.••••••••••• , ••• _., ••.•.•..•. , •••...••••••••• A'1;166 

TEC.2727N. Fairview. Box 5646, Tuscon, f(Z 85703 ....... : ..... ,,' .. c .. 602-792-2230 Mlnl·CircuHsLab., 2625,E.14th St, P.O, Box 166, Brooklyn, NY 1,1235, 
TeletYPe, 5555 TouhyAv9., Skokie, IL 60076 ..................... ' ... , ..... 312-9!l2-2000 718-934-4500 ........................................... , ........ A.1729' 

§tTeleVideo Sys., Inc., 1170 MOfse Ave., Sunnyvale, CA94086 ............ 40&-745-7760 North HIlIa'Elctrns., 1 Alexande,r PL, Glen Cove, NY 1154~, 516-671-5700 
, Texscan Instruments, 3169 N. Shadeland, Indianl!polis, IN 46226 ' ....... 317-545'4196 ................................................................. A.2210 

§ Thor Elctms., 321 Pennsylvania Ave., Linden, NJ 07036 •........... : .... '201-486-3300 t Adams-Russell, Anzac Div .• 80 Cambridge St.. Burlington, MA OJ 803 .... 671,273-3333 
tTHORN EMI Gencom Inc., 23 Madison Rd., Faiifield, NJ 07006 .... , .... 201-575-5586 American Electronic Labs, BOx 552"Lansdale. PA 19446 ..........•.... 215-822-2929 

Vu-Data, 7122 Convoy Ct.. San Diego.,CA 92111 ....................... 619-279-6572 Burr-Brown Corp., P.O. Box 11400. Tucso'\ f(Z 85734 ....... , .......... 602-746-1111 
Wavetek Indiana, Inc .• 5808 Churchman, EleeCh Grove. IN 46107 : ...•... 317-787-3332 Electro Scientific Inds., 13900 N.W. Science PI<. Dr., Portland, OR 97229 

tWestinghouse Electric OOfP:'lndl. Gov!. Tube Di.v., Westinghouse Circle. Horseheads, NY , ...... .' ............ c ......... : .............. , .... , ..................... 503-641-4141 
14645 ..... ( ......................................•.. ( ........... ' ....• 607-700:3211 Engelmann Microwave Co. KDI Pyrolilm, 60 S. J.efferson Rd .• ,whippany, NJ 079.81 

XKDCorporation,101 Cooper Court, Los Gatos, CA 95030 .............. 4Q8-395-3700 _ .......... , .................................................. ; ......... 201-867-5700 
tZenith CRT & COfnponentsOperations, 1000 Milwaukee Ave .• Glenview.1L 60025 §tLuff Researcl'\ Box 449, Jackson Hgts., NY 11372 ...................... 718-429-5900 

.......................................................... , ... c .... ;'" . .. 312"391-7733 M/ A-ComMicrpwave Components; Inc. W A-Gom. South Avenue, Burlington, MA 01803 
Zenith Systems & CDfnponents Group; Zenith Electronics Corp.. 1000 Milwaukee Ave. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .... 617-272-3000 

Glenview. IL 60025 .. : ............... :' ...................... : ....... .'. 312-391"7733 MIA-Com Millimeter Products, M/ A-Com, Inc, Second Avenue, Burlington, MA 0180,3 

Displays; Dot Matrix·245O ..,,: See Vol. B § Mart;~' &;.:.;,;i P;';';~"28'A~h~ ·P;.;k,·CI~~~I;;,;;t OH 44;4'3.:2297':::::::: ~~~:~~:~~~ 
0 , E L' h d & B L' ht . S· Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................ 203-866-8000 

Isplays, dge Ig te ack Ig ed-245O - ee §t Plessey Semiconductors,. 1641 Kaiser Ave. trvine, CA 92714 ........... 714-540-9979 
Vol_ B ' RCA Solid State Div., Linear Integrated Circuijs, Rte. 202, Somerville. NJ 08876 

. .. . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 201-685-6000 
Displays, Electroluminescent-2450 - See Vol. B tSage laboratOries, Inc. 3 Huron Dr., Natick. MA 01778 ........... , ....... 617-653-0844 

" SensOr Corp., Box 140. SCottdale, PA 15683 .......................... 412-887-4080 
Displays, Electromagnetic~245O - See Vol. B §Signetics, u.s. PhilipS Corp., 811 E. Arques Ave, P.O. Box 3409. Sunnyvale, CA 

Displays, Electromechanical-2450 - See Vol. B 94086-3~09 ........................... : ............................ 408-739-7700 
Spectracom, 101 Despetch Drive, East Rochester. NY 14445 ........... 716-381-4827 

Displays, Fiber OptiC~2450 _ S" Vol. B) Tempo Instrument; Inc. 87 M.odular AV<i-> Commack. NY 11725 ......... 516-664-3700 

Dividers, Power (LF, HF, VHF, UHF)~3459 
Displays, Graphic-245O - See Vol. B tMini.Circuils Lab., 2625E.14th St, P.O. Box 166, Brooklyn, NY 11235, . 

Displays, In~icator Lights-2450 - S~e Vol. B .718~9.34~5CIO .................................... : A.1719.1720,1729,1744.1755 

Displays, Grl,tphic Systems-2000 - See Vol. D North Hills Elctms., 1 Alexander PI., Glen. Cove, NY 11542, 516-671-5700 -
............................................. ',' ............ " A'1780,2210 

Displays, Laser~245O - See Vol. B . t Aiken Advanced Sys., Arristar Technical Products Company. Inc., 5901 Edsall Rd .• 
, . Alexandria. VA 22304-4197 ......................... ,................ 703-370-0900 

Displays, Light-emitting Diode (LED)-245O - See Vol. B t Alan Inds., P.o. Box 1203, Columbus, IN 47201 . c ••••••••••••••••••••••• 812c872-8869 

O Seg . AlfOrd Mfg. Co., P.O. Box 2116, 32 Sixth Rd" Woburn, MA 01888 ........ 617-935-8610 
isplays, Lighted ment-245O - See' Vol. B American ElectroniclaJ?s., Box 552, Lansdale, PA 19446 , : ..... ;:, ..... 215-822-2929 

Displays, Liquid Crystal (LCD)-245O- See Vol. B A:'I~~ .~.earch,. ~.60.~.hOOI.H~~se.R~., ~ouclert°.~'.p~ .189~-999() .. 21&.-723-8181 

) Displays, Message-245O _ See. Vol. B §t Anaren. ~ic.r~~~~e,. P:~ .. Bo.x .l.78: ~~35. ~i~~~II~.R~, ~ .. s~a~.use,. ~Y.l ~05~15_432.8909 
Displays, Planar Gas Disch, arge-245O _ See Vol. B tArralnc..15HaroldCt., Bay Shore, NY 11706 ............................ 516-231-8400 

Automatic Connector, Inc, 400 Moreland Rd, Cmnmack, NY 11725 ..... 516-543-5000 
Displays, Plasma-245O - See Vol.B tAvantek.~nc.,3175BowersAve.,SantaClara.CA95054 ................. 408-496-6710 

Coaxial Dynamics. 1521 0 Irldustrial Parkway, Cleveland. OH 44135 . 216-267-2233 
Displays, Projection Type (CRT; Electromechanical; tCoil.Q Corp. 340 Bronxvil/e Rd. Bronxville, NY 10708' .. , •.............. 914-337-4775 

Film; Light Valve )-2450 _ See Vol. B t DielectriC.~O~~~i~~~. ~e~r~l. sign~l: ~o~~r ~iII. ~d: ~6;:~:4~;5~g~~ 1-9678 

Disp,Jays, Remote-245O _ See Vol. 8 EIcOfn Systems, Inc.. 932 Clint Moore Rd. Boca Raton. FL 33431 ....... 305-99'\-1774 
Electro ScientHic Inds.. 13900 N.W. Science PI<. Dr., Portland, OR 97229 

Displays, Status-245O ~·SeeVol. B ........................................................... 503-641-4141 
Engelmann Microwave Co., KDI Pyrofilm, 60 'S .. Jefferson Rd, Whippany. NJ 07981 

Displays, Storage Tube":" See Displays, CRT (Vo1. A) ................................................................... 201-887-5700 
JFW 1nds.,lnc.,2719 E. Troy AV9.,lndiahl!polis, IN 46203, ............... 317-783-9875 

Displays, Touch Sensitive (Infrared & Mechanical) :... See KDI Electronics, Inc., Engelmann & Pyrotilm Divisions,. 60 S. Jefferson Rd. Whippany, NJ 

Touch Monitors Mol. )., TotJ.ch'.PaneIS ./\I()I. ),.T()u. c .. h . 07981 ................................................................. 201-887-8100 
\ y \ Y § KLM Electronics, 16890 Church St.. P.O. Box 816, MOfgan Hill: CA 95037 

TerminalS' ......................................... , ...................... : ....... 408-779-7363 

Displays, Tube _ See Tubes, Readout '(Vol. A) tLocus; Box 740, State College, PA 16804 ........... ' ............. : ...... 814~66-6275 
tLorch Elctrns .• '105 Cedar La, Englewood, NJ 07631 ........... , ......... 201-569-8282 

. ' . '. .. ' § Macom Inds.. 8230 Haskell Ave, Van Nuys, CA 91406 ( , 
Displays, Vacuum Fluorescent-245O - See 11'01. B MfA-Cmn Cable/Home Commuhication Prodelin Satellije Antenna Syste.ms, M/ A-Com, 

Display Sets (MIL),Comput. er~3}47. ,5 _ See Vol.D Inc., P.O. Box 468, Newton, 00"28858 ... : .. ~ .......... 860:222-1195;704-464-4141 
Mf A-Gom Microwave CompOnents. Inc., M/ A-Com, South AvenOe. Burlington, MA 01803 

DiSslpators, Heat -.See Heat Sinks, Semiconductor .................................................................... , ... 617-272-3000 

(Vol..C), Heat Sinks, Soldering (Vol. C) . t~!~~~~~~.~~:~~ •. 2~.~~i~tal~Iv~;.~~~c~.~~o03~~603-~24-4111 
'Distortion Ana' Iyzers, 'In"dl'cators' :... See A' n" a'I'yzers, AF tMerrimac Inds., 41 Fait1ield Pl., WestCaidwell, NJ 07008' .. :. ::":, ... : .. .' 201-575·1300/ 

Micro-Coax Components, Inc., a: UTI Company, Box E. Collegeville, PA 19426 
(Vol. D) ............... 0 .................. • ................ •• .................. 215-489-3700 

Microphase. 587 ConnecticutAve., Norwalk. or 08856 ...... , ... ' .......... 20&86&8006 
Dividers, Analog-3130 tM~ec Elctrns.,15 CommerceSt.. W!ll.iston, VT05495 : ............ , ...... 802-864-0064. 

Mirti-CircUits Lab., 2t\25 E. 14th St, P.O. Box 166, Brooklyn, NY 11235, t Narda Microwave Corp .• 435 MorelandRd, Hauppauge, NY'11788 ..... 516-231-1700 
718-934-4500 .•••.. , .............................. , ••• , ..... : .... : A.1729 ' t Norsallnds.. 85 0 Hoffman Lane So .• gentrallslip,NY 11722 ........... 516-234-1200 

Action Instrs.. 8601 Aero Dr., San Diego, CA 92123 .............. , ...... 619-279-5726 RLC Elctrn .. , Inc., 83 Radio Cir .• M[ Kisco, NY 10549. ,' .. : .... , .. ,.' .... ,'. 914-241-1334 
§American HV Test Systems·lnc .• Central Garrett Ind't PI<.; Accident, MD 21520 tSag'e Laboratories, Inc., 3 Huron Dr. Na1ick. MA 01778 .. , ........ , ...... 617-653-0844 

............................ c .......... ' ......... :.\: ....... .' ......... 301-826-8651 Summit Engineering Corp., Box 938, Bozeman. MT 59715 ...... .. 406-587-4511 
t Analog Devices. P.O. Box 280, NorWood, MA 02082: ... ' ....... ' ............ 617-329'4700 t Technical Research & MIg., Inc.; R.F.D. '# 10. Miihchester, NH 03103 c •• ' 603-627.6000 

Engelmann Microwave Co. KDI Pyrofilm, 605. Jefferson Rd., Whippany; NJ 07981 t Trompeter ElectroniCS, Inc, 8936,Qomanche. Chatsworth, CA 91311 .. .'. 818-882-1020 
................ \ ............ cO'.; ........ : .... : .. :.: ..... 201-687-5700 tVega Precision Labs., 800 Follin La, Vienna. VA,22180 " ...... 703-938'8300, 

A-54 t-Product meets MIL specs 



PRODUCT INDEX & DIRECTORY 

Vhek Elctms, 4 Gladys Ct. Edison, NJ 08817 ........................... 201-287-3200 
Wa1kins-Johnson Co., 3333 Hillview Ave., Palo ARo, CA 94304 .......... 415-493-4141 
Wide Band Engrg. Co., Inc, Box 21652, Phoenix, AZ 85036 ... ,......... 602-254-1570 

Dividers, Power, Microwave-3450 
t Ana Inc., 15 Harold Ct., Bay Shore, NY 11706, 516-231-11400 .•......... A.I705 
t Mlnl-Ci,cuits Lab., 2625 E. 141h St., P.O. Box 166, Brooklyn, NY 11235, 

718-934·4500 
...................................................... ".1719-1720,1729,1744-1755 

North Hills Elct,ns., 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 
. . .. . . . . . . . . . . . . .. . . . . . • . .. . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . .. A.1780,2210 

t Airt,on, Lillon Indus1ries, Inc., 200 E Hanover Ave., Menis Plains, NJ 07950 
.......................................................... 201-539-5500 

Alpha Inds., Inc. - TRG Millimeter Comp., 20 Sylvan Rd., Woburn, MA 01801 
................................ : ....................................... 617-935-5150 

American Electronic Labs .. Box 552, Lansdale, PA 19446 ............... 215:822-2929 
Ampldier Research, 160 School House Rd., Souderton, PA 18964-9990 

................................................ / ...................... 215-723-8181 
§t AoarenMicrowave, P.O. Box 178, 6635 Kirkville Rd, E Syracuse, NY 13057 

,................................ .. .............. 315-432-8909 
t Avantek, Inc .. 3175 Bowers Ave., Santa Clara, CA 95054 ................. 408-496-6710 
t Eastern Microwave, 4 Gill St, Woburn, MA 01801 ....................... 617-935-8600 

Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33431 ....... 305-994-1774 
Engelmann Microwave Co., KDI Pyrofilm, 60 S. Jade,son Rd, Whippany, NJ 07981 

......................................... 201-887-5700 
Hughes Aircraft Co, Aerospace Grps.lSupport Sys., P.O. Box 90515, Los Angeles, CA 

90009 ..... ......... ......... . ......... 213-670-1515 
Hughes Aircraft Co., Microelctrn. Sys Div., 2601 Campus Dr., Irvine, CA 92715 

............... ............... . . ............. 714-752-3800 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jaderson Rd, Whippany, NJ 

07981 ................................. ............... .............. 201-887-8100 
tLocus, Box 740, State College, PA 16804 ............................... 814-468-6275 
t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07631 .................... 201-569-8282 

MI A-Com Millimeter Products, MI A-Com, Inc., Second Avenue, Burlington, MA 01803 
............... .. ......... 617-272-3000 

Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 ............ 714-987-4715 
tMerrimac Inds., 41 Fairfield PI., Wes1 Caldwell, NJ 07006 ................ 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd., Livings1on, NJ 07039 .............. 201-992-7700 

Microphase, 587 Connecticut Ave.; Norwalk, CT 06856 ................. 203-866-8000 
§Microwave Development Labs., 10 Michigan Dr~ Natick, MA 01760 ..... 617-655-0060 
§ Microwave Filter Inc., 6743 Kinne St, Eas1 Syracuse, NY 13057-0486 .... 315-437-3953; 

800-448-1666 
tMicrowave/Sys., 1 Adler Dr., E Syracuse, NY 13057 ..................... 315,437-9951 

. t Mitec Eictrns., 15 Commerce St, Williston, VT 05495 .................... 802-864-0064 
§t Omni Spectra, 21 Continental Blvd., Merrimack, NH 03054 .............. 603-424-4111 

t Premier Microwave, 35 New Broad $t, Port Ches1er, NY 10573 ......... 914-939-8900 
tReeve Electronics, Mellish E. Murray, 1720 W. Fulton St., Chicago, IL 60612 

................................ ......................... .. 312-670'0150 
RHG Electronics Lab" Inc., 161 E. Indus1ry Ct., Deer Park, NY 11729 .... 516-242-1100 
RLC Elctrns., Inc .. 83 Radio Cir .. Mt. Kisco, NY 10549 ................... 914-241-1334 

tSage Laboratories, Inc., 3 Huron Dr.,. Natick, MA 01778 .................. 617-653-0844 
Sanders Assocs., Flexprint Prods. Div., Grenier FId., Manchester, NH 03103 

.. .. .. . .. . .. .. .. .. .. .. .. .. .. . .. .... . . .. .. .. .. ... ...................... 603-669-4615 
§t Sys1ron-Donner Microwave Div., 14844 Oxnar,d St, Van Nuys, CA 91409 

....................................................................... 818-786-1760 
tTechnical Rese,arch & Mfg., Inc., R.F.D. # 10, Manches1er, NH 03103 ... 603-627-6000 
tTransco Products, Inc., 4241 Glencoe Ave., Marina del Rey, CA 90295 .. 213-822-0600 
t Vectronics Microwave Corp., 276 Lincoln Blvd., Middlesex, NJ 08646 ... 201-356-2377 
tVega Precision Labs., 600 Follin La, Vi9nna,'VA 22180 .............. 1 ... 703-938-6300 
tWavecom, 9036 Winnetka Ave., Northridge, CA 91324 .................. 818-882-3010 
§Waveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-226-9100 

Weinschel Engrg., One Weinschel La, Gaithersburg, MD 20877 .......... 301-948-3434; 
800-638-2048 

Dividers, Voltage-Also See Networks, Resistance; 
Transformers, Voltage Dividing-2900 - See Vol. D 

Doublers, Frequency - See Multipliers; Frequency (Vol. A) 

Doublers, Voltage-Also see Rectifiers, Bridges & 
Assemblies-4800 . 

tDeI Elctms. Corp., 250 E Sandford Blvd .. Mt Vernon. NY 10550 ......... 914-699-2000 
t Megatran Electronic Power, Rising Sun Rd., Bordentown. NJ 08505 ..... 609-298-7300 
§New-Tone Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ....... 201-748-5089 
t NWL TransfOl1T19fS, Rising Sun Rd., P.O. Box 358, Borderrtown, NJ 08505 

. ................................. .. . • .. .. .. . .. . . .. . .... 609-298-7300 
§ Semikron, Inc .. 11 Executive Dr., P.O. Box 66, Hudson, NH 03051 ....... 603-883-8102; 

, 1-800-258-1308 
§tSemtech, 652 Mncheli Rd, Newbury Park, CA 91320 ................... 213-628-5392 

§ Staco Energy Prods. Co., 301 Gaddis Blvd., Dayton. OH 45403 .......... 513-253-1191 

Down Converters-3400 - See Vol. D 

Drafting .Machiries-4;!OO - See Voi. C 

Drafting Symbols, Dry Transfer, Pressure Sensitive, etc. 
(Incl. Lettering)-4200 - See Vol. C 

Drawers, Sliding-1400 - See Vo/.C 

Drills & Accessories, Manual & Power-5400 - See 
Vol. C . 

Drivers & Decoders For Readouts-2450 - See Vol. B 

brivers, Chopper-110o- -See Vol. D 

Drivers, Switch-3450 

Drivers, Nut-5400 - See Vol. C 

Drivers, Solenoid-4550 - See Vol. B 

Drivers, Speaker-1300 - See Vol. D 

Drivers, Switch-3450 
American Electronic Labs., Box 552, Lansdale, PA 19446 ................ 215-822-2929 

tArra Inc., 15 Harold Ct., Bay Shore, NY 11706 ........................... 516-231-6400 
tCircunTechn., 160 Smith St, Farmingdale, NY 11735 .................... 516-293-8686 

Plessey Semiconductors, 1641 Kaiser Ave., Irvine, CA 92714 ........... 714-540-9979 
Sanders Assoes., Flexprint Prods. Div., Grenier Fld., Manchester, NH 03103 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-669-4615 
t Technical Research & Mfg., Inc., R.F.D. # 10, Manches1er, NH 03103 ... 603-627-6000 

Drivers, Tube - See Drivers & Decoders for. Readouts 
(Vol. B) 

Drives & Drive. Mechanisms (Dial)-2400 - See Vol. C 

Drives/Subsystems, Core Disk E,mulator-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 3'h" Diskette-2000 - See 
Vol. D I 

Drives/Subsystems, Disk, 5114" Diskette-2000 ..:.. See 
Vol. D 

Drives/Subsystems, Disk, 5114" Winchester-2000 - See 
Vo/.D 

Drives, Subsystems, Disk, 8" Diskette-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 8" Winchester-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 14" Winchester-2000 - See 
Vol. D 

Drives/Subsystems, Disk, Fixed-2000 - See Vol. D 

Drives/Subsystems, Disk, Fixed/Removable-2000 -
See Vol. D 

Drives/Subsystems, MagnetiC Tape, 1/4" Cartridge-2000 
- See Vol. D 

Drives/Subsystems, Magnetic Tape, Cassette-2000 -
See Vol. D 

Drives/Subsystems, MagnetiC Tape, Reel-to-Reel-2000 
-'- See Vol. D 

Drives/Subsystems, Semiconductor Emulator-2000 -
See Vol. D' 

. Dry Transfer Letters & Numbers - See Kits, Marking 
(Vol. C). 

Ducts, Wiring-6000 - See Vol. C 

Dummy Loads, Electronic-2900 -See Vo~. D 

Dummy L.oads, Microwave-2900 - See Vol. D j 

Dummy Loads, Power-2900 - See Vol. D 

Dummy Loads, Programmable-2900 - See Vol.D 

Dummy Loads,. Resistive-2900 - See·Vo/. D 

Dummy Loads (MIL), RF-2440 - See Vol. B 

Duplexers, Microwave-3400 - See Vo/.D 

Duplex~rs, No~mierowave-1900 - See Vol. D 

Duplicators, Magnetic Tape-1300 -See Vol. D 

Dust Covers - See Covers, Protective (Vol. C) 

DVMs ~ See Meters, Volt, Digital (Vol. OJ 

Earphones ~ See Headphones (Vol. D) 

Earth Stations, TV, Receive Only-1900 - See Vol. D 

Editing Equipment, Tape-1300 - See Vol. D 

Ejectors & Extractors, PC Boards - See Pullers, Circuit 
Board (Vol. C) 

EEM 1985 §-Product sold through distributors t-~roduct meets MIL specs 



Electromagnets .. 1850 

Elastomers, Conductive - See Conductive Elastomers 
(Vol. C) 

Elastomers, Heat Shrinkable - See Caps, Forms & Tapes, 
Heat Shrinkable.(Vol. C) 

/' Electret - See Microphones, Condenser (Vol. D) 

Electrical Measurement & Test Services - See Services, 
Electrical Measurement & Test (Vol; D) 

Electrodes, Elect~oplatlllg ~ See Electroplating Equipment 
& Supplies (V91. D) . 

( Electrodes, High Voltage-2900 .... See Vol. D 

Electro~agnets-1850 . . .. 
Magnet Sill .. A·MIg. Co. Inc., 11250 Playa Court, Culver CIty, CA 90230-6127, 

PRODUCT INDEX & DIRECTORY 
§ Siemens ComPS. Inc., aproelectronics Div., 19000 HCltnes!ead Rd.; Cupertino, CA 95014 

...•.•.•••.....•............•....•.........•..................••......• 406-257-7910 
Siemens Components, Inc., 188 WQod Ave., 8.,lselin, NJ 08830 •........ 201-321-3400 

Emitters, Fiber Optic-Also See Diodes, Laser-2475;-
See Vol. 8 

Emulators, In-circuit-2900 - See Vol. D 
Emulators, RTS-2900 - See Vol. D 

Encapsulating Materials":'" See Compounds, Encapsulating; 
Molding, Potting (V?I. C) 

Encapsulation Services - See Services, Encapsulation , 
(VoL D) . 

Enclosures, Circuit Boar;d., Module, & Relay Mountlng-

213-391-7213;800 .... 21 .. 2..... .... • .. .. • .. .. ... • .. .... .. .. .. .. ... A.1007 . 1400 - ~ee Vol. C .' 
Enclos~res, 99T - See Mounts CRT ' .. 

Enclosures, Equipment & Pariel Mounting-1:400 - See 

A.P.W. Co., l"!l-o 72 W. Main, Rockaway, NJ 07866 ••.• :, .................. :ro1-627~ 

Electronic Counter Countermeasures (ECCM) Fixes 
(MIL)-3475 - See Vol. D 

Electronic Countermeasures (ECM) (MIL), Cruise 
Mlsslles-~75 - Se.eVol. D· . 

ECMs (MIL), Torpedo Defense-3475 - See Vol. D 

ECM Sets (MIL)-3475 - See Vol.D 
ECM Sets (MIL), Close Air Support-3475 - See Vol. D 

ECM /Sets (MIL), Shlpboard-3475 - See Vol. D 
ECM Systems (MIL)-3475 - See .Vol. D 

ECMSystems (MIL); oeCeptive-3475 - See Vol. D . 
ElectroniC IntelJigence.(Elint) (MIL)~3475 - See Vol. D 

Electronic Loads - See Dummy Loads (Vol. D) 

Electro.nic Support Measures (ESM) Sets (MIL)-3475 -
See Vol; D 

ESM (MIL), Digitally Controlled~3475 - See Vol. D 
ESM (MIL), Ships-3415~ See Vol. D' 

ESM Suites (MIL)-3475;- See Vol. D 

ESM Systems (MIL), Automated-3475 - See. Vol. D 

ESM Systems (MIL), IFM R~iver-3475 - $ee Vol~ D , 
Electronic Warfare (EW) Sets (MIL)-3475 - See Vol. D 

EW Sets (MIL), Ground Multltarget-3475 - See Vol. D 

EW Sets (MIL), l'ortable..3475 - See Vol. D 
EW Suites (MIL), Ships-347S'':'" See Vol. D 

EW Systems (MIL), Advanced Airborne Multltarget-3475 
- See Vol. D 

Electroplating Equipment &Supplles-4100 -See Vol. D 

Electrqstatlc Discharge G~ns - Also See Generators, 
ESD-2900 -' See Vol. D 

Electrostatic Discharge (MIL)-2440 - See Vol. 8. 
Elements, Sensing -See Transducers (Vol..B), 

Eliminators, Battery -:' See Power Supplies, AC to DC 
Adapter (Vol; D) . 

Emitter Location & Identification, ~ystem (MIL)" ' 
Automatic Ground Trensportable-~75 - See Vol. D 

Emitters/Detectors,lnfrar8d-3700 
Tax .. 1n8IrUmanta O~IeCIronIC8, P.O. Box 225012 MS12, O8IIH; TX 75265, 

214-995-3821 ........... ,'.. • .. • .. • • • • • ... • • • • .. .. • .. • • • • •• • .. .. • •• 801218 
t Analog Modules, Inc.. 126 Baywood AvEinue, lOngwood, FL 32750 

....................... '. . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . .• . . . . .. 305-339-4356/4355 
§Banner Engrg. Corp., 9714- 10th Ave. N., Mi'uteapOlis; MN 55441 ...... 812-54-4-3'164 
.Centronic Inc., 1101 Bristol Ai!. MountaInside, NJ 07092 ................ 201-233-7200 
, Ledtronics, Inc.. 4009 PacIfIci·boast Hwy. TOITance, CA,9050S ......... ; 213-534-1505 

MERET,Inc.. 1815 24th SI., SantaMonic;,a. CA 90@4-4998 , ............ 213-828,7498 
Mqtorola SemIconductor Prods. sector, Mv. 72, Box 20912, Phoenix, I'OZ. 85036 

• . . • . • . . . . • . . • • . • . •• . • . • . .... . • .. .. • . • .. •• ,; .••• " •...•••••..•.•.•. ;. • •• 802-244-6900 
NEC Electronics, Inc.. 401 ElUs Street, MIn. View, CA 94039 .••..•.••..•. : 415-980-6000 
0rteI Corp., 2015 W. Chestnut SI., Alhambra, CA 91803 .• , ............... 818,281-3838 

VC)t c: ' 
, Enciosures,lnstrument, With Integr~1 Connectors-1400 

- See Vol. C 
Enclosures, Keyboard-1400 -See Vol. c: " 
Enclosures, Nonmetalllc-1400 -:- See Vol. C 

'Enclosures, Portable, Metallic & Nonmetallic-1400 ..:.. 
See Vol. C 

Enclosures, Shlelded-1400- See Vol. C 

EnclosUres, Shipping, Metallic & Nonme~lIic-3800 -
See Vol. C , 

Enclosures, (MIL)-2440 - See Vol. 8 

Encoders, Digital - See Encode~s, Shaft Angle (Vol.8) . 
Encoders, Dlsplacement,Unear-5500'- See Vol. 8 

Encoders, Rber Optic-2475 - See Vol. 8 

Encoders, Magnetic Strip-5500 - See Vol. 8 
Encoders, Proof-2000 - See Vol. D 
EnCoders, Shaft Angle, Contacting-5500 - See Vol. 8 

Encoders, Shaft Angle, Magnetic-5500 - See Vol. 8 
Encoders, Shaft Angle, Optlcal-5500 - See Vol; 8 

Encoders, Shaft Position - See Encoders, Shaft Angle 
(Vol. B), Resolvers, Synchro (Vol. D) 

. ,Encoders, Tone-1900 - See Vol. D 
Encryplors - See Security Systems, Data 
Engineering Reference Books,- See Technical Books 

(Vol. D) 

Energy Management SySlems-2200. - See Vol. D 
Environmental Testing Services - See Services, 
. . Envir~mentaITesting(Vol. 0) 

Epaxies - See Coli1pounds, Enscapsulating, Molding, 
Potting (Vol. C); Adhesives (Vo~. C)" 

Equalizers, Audio-1300 .:.. See Vol. 0 
Equalizers, Delay-1900-SeeVol. D 
Equalizers, Phase-1900 - See Vol. D '. 

I Erasers, ~gneticTape (B,,!k)-1300- See.Vol,.D 

Erasing Equipm~mt, EPROM-3l30' .' '.. . 
AngJ EI9CIronics Corp.,Posf 0IIICe Box 112, Harrison, NJ 07~ .......... 212-68&6336; 

. '. . .. 201-484-:1115 
8ytek Computer Systems c6rp., 1021 8.Roger:s Circle, ~ Raton. FL 33431 

................................. : ;\,~",; ~ ... : ." .. : ... :, .....• :.; ...... 305-994'3520 
Dlgelec.1nc....,ffiL W~vetek .~ .. 588 WeddeD Drive, S. 1, Sunnyvale, CA ~ 

................................. , ........... ; .......... ,: ........... ;.; .. : 4Qa,745-0722 
GTE<, Inc., 307 Coleman Ave., Waveland, MS 39576 .........•...•..•.• 801-487-6048 
InternatlonallnstrurnentatiOn, 3113)-602 Via CoIinas, Westlake V1g.. CA 91382 . 

............................ ........ .... ; •••• : •••••• •• J •• : ....... ;, ••••••••• 213-991-9814 . 
International Microsysterns, 11 ~ C Ave., Auburn, ~95603 .•.. :...... 800-325-6026 
Oliver Mv~ Engrg., 676 W. WilsOn' Ave., GIandaie, CA 91203; ....... 818,240'0080 

A-56 §.,....Product . Sold through .distributors t -Product me~ts. MIL ~pecs EEM1985 



PRODUCT INDEX & DIRECTORY 

Signetics, u.s. Philips Corp., 811 E. Arques Ave, P.O. Box 3409, Sunnyvale, CA 
94088-3409 ........ " ......... : .......... .- .... ,...................... 408-739-7700 

Southern Computer CorP. 3720 N. Stratford Rd N.E. Atlanta, GA 30342 
........................................................................ 404-231-5363 

§t Speclronics Corp., 956 Brush Hollow Rd, Westbury, NY 11590 ......... 516-333-4840 
§ Turner Designs, 2247 Old Middlefield Way, Mountain View, CA 94043-2489 

'.' ................................................... : .. . .. .. .. .. . .. ... 415-965-9800 
UVP, Inc., 5100 Walnut Grove Ave., P.O. Box 1501, San Gabriel, CA 91778 

........................................................................ 818-285-3123 

Escutcheons-2400 - See Vol. C 

Etchants, Fluorocarbon-1600 - See Vol. C 

Etchants, Printed Circuit-1700 - See Vol. C 

Etching & Engraving - See Services, Metal Etching, 
Engraving (Vot D) 

Ethernet Extenders-2475 - See Vol. B 

Evaporation Equipment, Electron Beam-4100 - See 
Vol. D 

Exciters - See Oscillators (Vol. A) 

Exciters, Vibration - See Testers, Vibration (Vol. D) 

Expanders, Data-3475 - See Vol. D 

Expanders, Meter- See Multipliers, Meter (Vol. D) 

Extractors, Circuit Board, Tube - See Pullers, Circuit 
Board (Vol. C) 

Extractors, DIP, IC, & Pin Grid Array-5400 - See Vol. C 

Eyelets-2825 - See Vol. C 

Fabrics, Conductive-4525 - See Vol. C 
( 

Facsimile Equipment, Receive Only-1900 - See Vol. D 
Facsmile Equipment, Send Only-1900 - See Vol. D 

Facsimile Equipment, Send/Receive-1900 - See Vo/_ D 

Fans, Axial-2600 - See Vol. C 

Fans, Propeller-2600 - See Vol. C 

Fans, Tubeaxial-2600 - See Vol. C 

Fans, Vaneaxial-2600 - See. Vo/_ C 

Fans/Blowers (MIL)-2440 - See Vo/_ B 

Fasteners; Cable & Wire..:.. See Wire & Cable Ties (Vol. C) 

Fasteners, Metal-2825 - See Vol. C 

Fasteners, Nonmetallic-2825 - See Vo/_ C 

Fault Locators"": See Detectors (Vol. D) 

Feedthrus & 'Seals, Environmental-2500 - See Vol. C 

Ferrite Material.& Parts-1850 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St., 

Milwaukee, WI 53204. 414-671-2000 •.••.•••••.••••••.•..•.••.•••.•. 'A.17a4 
Allen-Bradley Co., Electronics G.roup, Div. of Rockwell Corp.. Magnetic Products 

Div., 5900 N. Harrison St., Shawnee, OK 74801, 405-215-2100 •.• ,' •.•. A.1298 
§t Krystinel Corp., 126 Pennsylvania Ave., Paterson, NJ 07503, 201-345-8900. 

................................................................. A.1304 
Premier Microwave, 35 New Broad St., Port Chester, NY 10573, 914-939-8900 

.. ; .................. .- •..•.••.••••••.•••.•••.•••••••••••....•••.•. A.1781 
§ Amperex Elecjronic Corp., Ferroxcube Div., 5083 Kings Hwy., Saugerties, NY 12477 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 914-/146-2811 
~t Atomergic Chemetals Corp., 100 Fairchild Ave. Plainview, NY 11803 ... 516-349-8800 

tCenterflex Techn. Corp., 221 Seventh Ave., P.O. Box 21, Hawthorne, NJ 07507 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-423-0505 

§ Ceramic Magnetics, Inc., 87 Fairfield Rd., Fairfield, NJ 07006 ............ 201-227'-4222 
§tCountis Inds., 2670 Lockheed Way, Carson City, NV 89701 ............. 702-882-6123 

§Fair-Rite Prods., PO Box J, Wallkill, NY 12589 .......................... 914-895-2055 
Ferro Corp., Ottawa Chem. Div., 700 N. Wheeling St. Toledo, OH 43605 

............................................................. 419-691-3507 
Ferronics, 52 N. Main St, Fairport, NY 14450 ........................... 716-223-.1010 
The Hoosier Magnetics Group, Hoosier of Ohio, Inc., 700 North Wheeling Street, Toledo, 

OH 43607 ......... . .. .. . .. .. . .. .... ............................. 419-696-8087 
HOOSier Magnetics, Inc., 520 E. Van Trees St., P.O. Box 753, Washington, IN 47501 

........................................................................... 812-254-1901 
Hoosier of New York, Inc., Lower Denny Street, P.O. Box 372, Ogdensburg, NY 136.69 

............................................... , ....................... 315-393-2293 
Hughes Aircraft Co, Aerospace Grps.lSupport Sy", p.o. Box 90515, Los Angeles, CA 

90009 .... , .......... , ................................................ 213-670-1515 
Hughes Aircraft Co. Microelctm. Sys. Div., 2601 Campus Dr., Irvine, CA 92715 

............................................. 714-752-3800 
Jobmaster Corp., 9008 Liberty Rd: Randallstown, MD 21133 ........... 301-655-1400 

Filters, AF-2700 
J. Tronics, Apollo Magnetics, 2720 W. Beverly Rd., Los Angeles, CA 90057 

....................................................................... 213-381-2500 
tMagnefics, Box 391, Butler, PA 16003-0391 ............................ 412-282-8282 

Mutti Prods. Inti. 218 Little Falls Rd. P.O. Box 238, Cedar Grove, NJ 07009 
...................................................................... 201-239-8183 

§ Murata Mig. Co, Ltd., 26-10-2-chome-T enjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 075-951-9111 

National Micronetics, Route 28, West Hurley, NY 12136 ................ 914-338-0333 
Permag, 400 Karin La, Hicksville. NY 11801 ............................ 516-822-3311 

t Quartzije Processing, Inc., 6 Holyoke St, Malden, MA 02148 ............ 617-322-1380 
t Raytheon Co., Microwave & Power Tube Div., 190 Willow St, Waltham, MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-899-8400 
§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§Siemens Components, Inc. 186 Wood Ave., S., Iselin, NJ 08830 ......... 201-321-3400 

Stackpole, Electronic Components Div. 201 Stackpole St, St Marys, PA 15857 
...................................................................... 814-781-1234 

Steward, D. M. MIg. Co., P.O. Box st'o, Chattanooga, TN 37401 ......... 615-867-4100 
t Thomson-CSF Comps. Corp., Special Prods. Div., 301 Rte. 17 North, Rutherford, NJ 

07070 .. , .............................................................. 201-438-2300 
§ Tohoku Metallnds., 5"8, 2-Chorne, Kitaaoyama Minato-Ku, Tokyo, JAPAN 

.................................................................. Tokyo 03-402-6161 
t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E5, Tampa, FL 33614 

........................ , .............................................. 813-884-1411 
Trans-Tech, 12 Meem Ave., Gaithersburg, MD 20760 ................... 301-948-3800 
Trans-Tech, Inc., Alpha Inds., Ino., 20 Sylvan Rd., Woburn, MA 01801 : .... 617-935-5150 

Ferrules, Cable-end-2825 - See Vol. C 

Fiber Optic Components - See Adapters (Vol. B), 
Attenuators (Vol. B), Cable (Vol. B), Connectors (Vol. B), 
Couplers (Vol. B), Detectors (Vol. B), Isolators (Vol. B), 
Light Sources (Vol. B), Receivers (Vol. B), Transmitters 
(Vol. B) 

Fiber Optic Data Links - See Data Links, Fiber Optic 

Fiber Optic Scanners - See Scanners, Fiber Optic (Vol. B) 

Fiber Optic Splices & Splicing Equipment-2475 - See 
Vol. B .. 

Fiber Optics (MIL)-2440 - See Vol. B 

Fiber Optic Test Equipment - See Test EqUipment, Fiber 
Optic (Vol. Bj, Testers, Fiber Optic (Vol. D) 

Fill'Ils, Masking (Incl. Photographic)-3100 - See Vol.' C 

Films, Resistance-4700 
Ohrntek. Inc., 2160 Ltberty Dr., Niag.ra Falls, NY 14304, 716-283-4025 ... A.1923 

t Acheson Colloids, p.o. Box 288, Port Huron, MI48060 .................. 313-984-5581 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd., Wobum, MA 01801 ........... 617-935-5150 
Assembly Specialists, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 

§t Datak Corp. 65 Seventy-First St, Guttenberg; NJ 07093 . , ....... : . . .. 201-869-2200 
Electro~tatic Consllg. Assocs., 556 Lowell Rd., Groton, MA 01450 ....... 617-448-.5485 

t Engelhard COrQ" 70 Wood Ave. S. Iselin, NJ 08830 ..................... 201-321-5900 
tEnvironmental t::omm., 3150 Pullman St, Costa Mesa, CA 92627 ....... 714-557-7800 
t HyComp Inc., 75 Union Ave., Box 377, Sudbury, MA 01776. . ... .. .. .. .... 617-443-4631 

Lehighton Elctrns., Inc., Box 328, Dept M, Lehighton, PA 18235 .......... .717-386-4156; 
215-377-5990 

tMel Tec, Div. Ep~co, Inc. 411 Providence Hwy., Westwood, MA 02090 .. 617-329-1508 
Metavac, Inc.,'45-88 162nd 51, Flushing, NY 11358 ...................... 212-HI5-0400 

Filters, AF-2700 
A. p, Circuit Corp., 513 East 86111 St., P.O. Box 1350, New York; NY 10028, 

212-737-1348 ...•.•.•..•.•.....•.•.•.•.•.•..••••••.••••••••••.•.• A.1592 
t Comstron Corp., 200 E. Sunrise Hwy .• Freeport, NY 11520, 516-546-9700 

............................................ .-.................... A'132i 
t Elect. Prec. Compo Corp., 11 W. Sandford Blvd., Mt. Vernon, NY 10550,. 

914-664-2333 ............................ ,'....................... A.1603 
t ESC Elctrns. Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201'947-0400 

................................................................. A·1604 
Frequency Devices, Inc., 25 Locust 51., Haverhill, MA 01830,617-374-0761' . 

• . . • . . • • . . . • . . • . • . .. . • . • . • . • . • • • • • • • • • • . . • • . • • . • . . . • • • • •• A.1609, 001231 
Hughes Solid State Products, '500 Superior Ave., Dept. Ea, Newport Bch., CA 

92658-8903,714-759-2411 ........................................ A.1370 
Krohn-Hlle Corp., Avon Indl. Pk., Bodwell St, Avon, MA 02322, 617-580-1660 

.•.•.•••...•..•.•.•.•..•.•.••..•.•.•.•.•..•.• , ................... 001259 
McCoy Electronics Co., Sub. Oak Technology Inc., 100 Watts St., P.O. Box B, MI. 

Holly Springs, PA 17065, 717-486-3411 .............................. A.1381 
t OPT lrids. Inc., 300 Red School La., Phillipsburg, NJ 08865, 201-454-2600 

................................................................. A.1401 
Piconics, 26 .Cummings Road, Tyngsboro, MA 01879, 617-649-7501 •..•. A.1618 
Precision Filters, 240 Cherry St., Ithaca, NY 14850, 607-277-3550 ..•..•• A.1626 
Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect" IL 60056, 312-297-0070 

• ...................... ' •..••..•••.•.••........ , . . . . • . . • . • . . . . . . •• A.1643 
TTE. Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, 213-478-8224 

....•.••.•.•..•....•.•..•.•.........••...•...•••...•..•••...••••• A.1644 
t Alpha Comps., 1106 E. Simpson Rd, Mechanicsburg, PA 17055 ,.".... 717-697-8595 

Alpha-nil<, 7286 Murdy Circle, Huntington Beach, CA 92847 . 714-847-7515 
t Axel Elctrns., General Signal Corp. 134-20 Jamaica Ave., Jamaica, NY 11418 

, ............. , ......... .- ......... , ......... 716-291.3900 
Beckman Industrial Corp., Electronic Technologies Div. 2500 Harbor Blvd, Fullerton, CA 

92634 ..... , .. , ...... , ............................................... 714-871-4848 
tBG Elctrns., 30 South St, Mt Vernen, NY 10550 .. : .................... 914-664-5591 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



Rlters, AF-2700 (Cont'd) 
Chesterfield Prods., 37 Midland Ave. Elmwood Park, NJ 07407 201-797-9655 

, tCirtech, EG & G, 15237 Cherry S1., S1anley, KS 66223 ...... .'. 913-681-2801 
Dantel,2991 N. Argyle Ave., Fresno, CA 93727 ......................... 209-292-1111 
Dala Delay Devices, 385 L8keview Ave., Clilton, NJ 07011 .............. 201-772-1106 

. Electrocom Inds" 1105 N.lronwood Dr., S. Bend, IN 46615 .............. 219-232-2743 
§Electronic Specialists, 171 South Main St, NatiCk, MA 01760 ............. 617-655-1532; 

. 800-225-4876 
FoggSys., 15592 E. Batavia Dr; Aurora, CO 8001 i .................... '. 303-344-1863' 

§Frazier,lli30 Valley View La, Dallas, TX 75234 ... ,. T .... , ........ ' .. .. 21f241-3441 
tFreed Transformer, 1718 Weilfield St, Ridgewood, NY ,.,385 ....... : .... 21.2-38&1300 

FreqUency Selective Networks, Inc. 69-20 Garfield Ave., Woodside, NY 11377 
',:, ........................... , ... : ... , ........ : .........•.............. ,' .~18-424-7500 
t Genisco Technlg. Corp. Fitters Div. 18435 SUsana Rd, Rancho Dominguez, CA 90221 

. . .. ......................................................................... 213-537-4750 
t H~ Fitter,.3 Aerial Way, Syosset, Ny 11791 .: .... ,................ .... 516-822-4770, 
tHisonic, Inc., 249 N:Troost, P.O. Box 1130,oralhe, KS 66061-1130 ...... 913-782-0012 

Hopkins Engrg., 12900 l'ooihill BIv.d., San Femando, CA 91342 ....... : .. 213-361"8691 
§ Inmac,.2465 Augtlstine Dr. Santa 'Clara, CA 95054 ...................... 408-727-1970 
: ITHACa, InC., Meas. & Control Inslrs. Div., 735 W. Clinton St, P.O. Box 6437,1Ihaea. NY 

14851-6437 ..... : .......... : .............. : ................... : ..... :. 607-272-7640 
t Kappa Networks, Inc:, 1443 PineWood St, Rahway, NJ 07065 .!,........... 201-541-1600 
tKR Electronics, Inc., 91 Avenel St, Avenel,. NJ 07001 ... .' ............... 201-636-1900 
tMagnetico Inc., 182 Moms Ave., HoHsville, NY 11742 .................... 516-654-1166. 
, Modular Audio P1:ods., Modular Devices Inc., 5O.0rville Dr. Bohemia, NY 11716 , 

...................................................................... 516-567-9620 
tNetcom, 3002 Commercial Ave., Northbrook, 'll60062 .. : ............... 312.564-5100 
§ Pall Uttrafine Fittration Corp., 2200 Nonhern Blvd, East Hills, NYll54;B , 

.... : ..............................•... , ... '." ................... :. . . . .. 5,1 &484--5400 
tRayco Elctrn. Mfg., 1625,l21h St, Santil.Monica,·CA 90404 ............. 213-450-0777 
t Reeves-Hoffman Div., 400 W. North St, Carlisle,. PA 17013 ........ , .. .. ... 717-243-5929 

RFI Corporation, 100 E. Pine Aire·Dr., Bay Shore, NY 11706 ............. 5.16'231-6400 
t Rockwell Fitter Prods., 2990 Airway Ave. Costa Mesa, CA 92626 ....... 714-641'-5311 
§ Shure Bros:, 222 Hartrey Ave., Evanston, Il60204 ...................... 312-866-2200 

Silicon Systems Inc., 14351Myford Rd., Tustin,CA 92680 ............... 714-979-0941 
Solar Elctrns.Co. 991 N. 'Highland, Hollywood, CA 90038 .............. ,213-462-0806 
Soshin Elec. Co., ,-18-18·Nakamagome, Ota-Ku, Tokyo, JAPAN ...... :. (03) 775-2111 
Sterling Transformer Corp., 51 (} Driggs Ave., Brooklyn, NY 11211 .. c .... 718-782-4200 

§t Transformer & Coil Products, TRW Electronic' Assemblies Division, 150 Varick 8\., New 
York, NY10013 .... ..: ................... ; ............................. 212-25~3500 

Universal Ad-Yu Elctrns., Inc., 2517 E. Norwich St, Milwaukee, WI 53207 
................................................................. : ...... 414-482-4100 

Vistar Corp. 13740 McCormick Dr., Tampa"Fl33625 ........ ; .......... 813-855-6611 
t Wavetek Rockland SCienmic, I""., 10 Volvo Dr., Rockleigh Indl. PIt; Rockleigh, NJ 07647 

....................................... , ...... , .... c ............ 201-767'7900 

Filters, Air - See Air Cleaners & Filters (Vol-t..C) 

Filters, Antialias'-2700 1 
t BG Elctms., 30 South S1., Ml Vernon,NY 10550 ........................... ~j4-664-5591 

Chestelfield Prods. 37 ~idl,¥,d Ave., Elmwood. Park, NJ.01407 ......... 201-797-.9655 
/ Precision Fitters, 240 Cherry St, tthaca,NY 14850 ............ : .......... 607-277-3550 

Filters, Analog - See Filters, Continuously Variable (Vol. A) 

Filters, Antenna-2700 ( . 
Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804, 305-298-2000 

......................................... _ ........................ A.1413 
t Airtron, litton Industries, Inc., 200 E. Hanover Ave. Morris Plains, NJ 0'950 

......................................... . .. '201-539-5500 
t Alpha Comps., 1106 E. Simpson Rd. Mechanicsburg, PA 17055 .... :... 717-697-8595 

Alpha Ind~., Inc.-MSD Div., 20 Sylvan Rd, Woburn, MA 01801 ............ 617-93&-5150 
t Applied Research, Inc., 160 Dupont St, Plainview, NY 11803 ............ 516-349-9200 
'f Arralnc., 15 Harold Ct, Bay Shore, NY 11706 ....... .. .......... 518-231-6400 
§Belllnds.; J. W. Miller Div., 190,0 Reyes Ave. P.O. Box 5825, Rancho DoIninguez,.CA 

90224 ....... : ......................................................... 213-537-5200 
tBird Elctm.;30303 Aurora Rd:,Cleveland, OH 44139 ............. : ...... 216-2~1200 

Captor Corp:, 504~ S. County Rd. (25A), TiPI' City,OH 45371 .......... .' 513-667-!!484 
'. Chesterfield Prods:, 37 Midland Ave., Elmwood Park, NJ 07407 .......... 201-797-9655 

t'Cincinnati Elctms., 2630. Glendale Milford Rd., CinCinnati, OH 45241 ':... 513-733-6100 
tCirtech, EG & G, 15237 Cherry St, Stanley,KS 66223 ...... : ........... 913'sSl-2801 
'Coaxial DYnamics, 152) 0 Indu,strial ParkwllY, Cleveland, OH 44135 ..... 216'267,2233-

tComstron Corp, 200 E. Sunrise Hwy.; Freeport, NY 11!!20 .............•. 516-546-9700 
Continental Electronics Mfg. Co., ·P.O. Box 270879, pallas, ~ 75227 .... 214-381-711>1 

. t Eaton Corp., AI.L Div. Comac Rd, Deer Park, NY 11729 ................ 516-595-3094 
t Electro-MagnetiC Processes, Inc. 9616 Owensmouth Ave., Chatsworth, (fA 91311 

.. d • .•..•.. ,: •.•.•.• : ...................... : •.• _.. • • . • . . . . . • . . • . • . • . ... 818-882'6333 
Elect. Prec. CoiTJp. Corp •. 11. W, Sandford Blvd., Mt Vernon, NY 10550 ,. 914-664-2333 

'§Electronic SpecialistS, 171 South Main St, Nalick, MA 01760 ............. 617-655-1532; 
. • 800-225-4876 

t Frequency Selective Networks, jnc., 69-20 Garfield Ave., Woodside, NY 11377 
. .. ....... , ............ " ......... , ......................................... 718-424-7500 

§6GElctms., 400 s.yvyman St,Rockford,ll611Ql .................... :. 81s.:968-9661 
t G.misco TechnliJ. Corp.,.Fitters Div,: 18435 .Susana Rd. Rancho Dominguez, CA 90221 

........ , .. : ... :, •. : .... , : ..•. '.. . ...................... 213-537-4750 
tHer1z Fitter, 3.Aerial Way, Syos$e~ NY 11791 ........................... 516-822-4770 
tHisonic, Inc., 249 N. Troost, p.o. Box 1130, Olathe, KS 66061-1130 ..... 913-782-0012 

Hughes Aircraft Co, Ae'O,space!3rps./$upport Sys., P.O: Box 90515, los Angeles, CA 
9Q009 ....... _ ............. : ... , ....................................... 213-670-1515 

Hughes Aircraft Co., Microelctm. Sys. Div, ,2601 campus Dr., Irvine, CA 92715 
................... :................................................. 714'752-3800' 

t K&l Microwilve, Inc. 406 ,Coles Circl'!,Salisbury, MD 21801 ........... 301-749-2424 
Kappa Networks, Inc. i443 Pinewood St; Rahway, NJ 07065 201-541-1600 

tKR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001 ....... 201-636-1900 
t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07631 ..... 201-569-8282 

Maury Microwave. 8610 Helms Ave ... Cucamonga CA 91730. 714-987-4715 

A-58 §7Product sold through'distributors. 

PRODUCT,INDEX & DI~ECTORV 
McCoy Electronics Co., Sub. Oak Technology Inc., 100 Watts St, P.O. Box B, Ml Holly 

Springs, PA 17065 ............ , ...................................... 717-468-3411 
Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

.: ...................................................................... 215-488-3700 
. Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ....... . . . . . . . . .• 203-666-8000 
Microwave Development labs., 10 MichiQa.n Dr., Nalick, MA 01760 ... , .. 617-655-0060 

§Microwave Fitter Inc., 6743 Kinne St, East SyraCuse, NY 13057~86 .... 315-437-3953; 
. 800-448-1666 

Murata Erie North America, Inc. 1148 Franklin Rd, s.E., Marietta, GA 30067 
· ......... .' ................................. , .................. :.... . . . .. 40+952-9777 

t Premier Microwave, 35 New Broad St, Port .Chester, NY 10573 ......... 914-939-~900 
RACOM Corp., 1028 'MMalJ(leAv9 .. Ste.401, Sunnyvale, CA 94086 .... 408-737-2460 

tReacte( Inc.; 687-D lolstr8r)d La, RoCi<ville, 'MD 20850 ........ : ........ 301-279-5535 
RFI Corporation, 100 E. Pine "'r!l.Dt. BayShO,e, NY.11706 ............ 51&2;31-6400 

,t Sage laboratories, Inc., 3 Huron Dr., Nalick,"MA 01778 .... ' ..... " ....... 617-653-0844 
t~, Inc., 123 WooditindAve, Westwood, NJ 07675 ............. : .... 201-666-5600 
§Shokai Far East, lld, 280 North Central Ave., Hartsdale, NY .10530· ..... 914-661-0700 
§Sinclair Radio.labs., 122 Rayette Ad., Concord,ONT, CANAD~l9W2Y8 . 

.................... : ........... : ................. :."' ................... 416-669-1244 
Soshin Elec.Co.H8-18NakamaQor.n!l, Ota-Ku, Tokyo, JAPAN .. , .... , (03) 775-2111 

:t Telonic/Berkeley, 2825lagllna canyon Rd., laguna Beach, CA 92652 . 

tTorotron Corp., 519 South Filth Ave., Mt Vernon, NY 10550 ............ . 
tTransco products, Inc., 4241 GIenc(>i, Ave., Marina del Rey, CA 90295 .. 

TTE, Inc., 11650 W. Olympic Blvd, los Angeles, CA 90064 
tWavecom, 903a Win~etka Ave. Northridge,CA 91324 ................. . 

714-494-9401 
914-664-2050 . 
213-822-0800 
213-478-8224 
!l18-882-3010 

Filters, Band Elimination-2700 .. ' 
Allen Avionics, 224 E. 2nd~, Mineola, NY 11501, 516-248-8080 •••. J ... A.1589 
A. P. Circuli Corp., 513 Easl86th St., ·P.O: Box 1350, New York" NY 10028, 

212-737-1348' •. , ................................... _ .............. ·A.1592 
t Arra I""., 15 Harold Ct, Bay Shore, NY 11106, 516-231-8400 .•. _ ... : ••. A.1705 

Chesterfield Prods.:, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-9655 
· ........... _ ....................................................... A·1593 , 

tComSlrOn Corp., 200 E. Sunrise Hwy., F~port, NY 11520, 516-546-9700 
....... , ... _ •.•.• : ................ : ..................... , .... A.1327,1595 

CTS Corporation, Microelectronics Div., 1201 Cumberland. Ave., W. lafayetle, IN 
47906: 317-463-2565 _ ............................... _ .. _ ......... A.1667 

CTSElecIronics Corp., Halex. Division, 1202 McGaw Ave., 111Ii"",. CA 92714, ) 
714-261-6381 ............................................ _ ....... A.1667 . 

t Dambn/EIctrns. Div., 8(I'Wllson Way, Westwood, MA 02090, 617-329-2460 
.................................................. _ .............. A·1360 

Elect. Prec.Comp. Corp., 11 W. Sandford Blvd., Mt. Vernon, NY 10550, 
914-664-2333 .......... ,' ..... _ .... .' ................................ A.1603 

t ESC Elctrmi. 'Corp., 534 Bergen Blvd., Palisades PI<., NJ 07650. 2O.1~7~00 
......................................................... _ •.....• A·1604 

§t Fox Elctrns., P.O. Box 1078, Cape Coral, Fl33910, 813-482-7212 : •• '~ .•• A.1363 
t Freed Transformer, 1718 Weirfield St., RIdg8wood, NY 11385, 212-386-1300 

................................................. : •..•.•. ': ••.. : •. A~2151 
Frequency Devices, Inc,; 25 locust St., Haverhill, MA 01830, 617-374-0761 \. 

· , ....... _ ........... _ ...... .' ............................ : A.1609, Dol231 
t Frequency Elctrns., 55 ~arles Undbergh Blvd., Mitchel Field. NY 11553, . 

516-794-4500 .,' ..................................................... A.1367 
t Frequency Selective NetworkS, Inc., 69-20 Garfield Ave., Woodsidll, NY 11377, 

718-424-7500 .: ................................... ' ............... A.1369 
t Hughes Solid Stale ProdUcts. 500 Superior Ave., Dept. EB, NewpOrt Bch., CA 

.92658..aOO3,714-759-2411 •.•.• ;.: ........................... : •.... A.1370 
t KR Electronics, Inc., 91 Avenel St., Avenel,.NJ 07001, 201-636-1900 .•.. A.1613 

Krohn-Hite Corp., Avon IndL PI<., Bodwel.1 St., Avon, MA 02322, 617-580-1660 
....... _ ............. ; ................. : .................. , ..•. : •.• Do1259 

t Microsonicslnc., 60 Winter St.,Weymouth, M.A 02188, 617-337-4.200 •••• A.1386 
t OPT Inds. Inc., 300 Red SchCKilla., PhilHpsbu..g, NJ 08865, 201-454-2600 

· • _ .• _ ............................ _ . . • . • . . • . • . • . . • . . . . . . • . • . . . • .• A.1401 
t Piconics, 26 Cummings Road; Tyngsboro, MA 01879, 617-649-7501 ..•.• A.1618 

Plezo Technology Inc., 2525 Sliader Rd., Orlando, FL. 32804 , 306-298-2000 
•. _ ..................... : .• : ............ , .................. A.1413-1414,1411 

t Polyphase'lnstr., 175 Commerce Or., Ft. WasfliAgton, PA19034, 21!i-643-6950 
.............................. : ......... .' ••.•.•• ~ ................. A.1621 

Precision Fillers,.240 Cherry St, Ithaca, NY 14850,607-2n-355O •• : •••. A.1624 
t Reeves-Hollman Div., 400 W. North St., Caf\iSIe; PA l701~: 717:24~-5929 

................................................................. A.1425 
t Sawtek Inc.,. P.O. Bo.x '8000, Orlando, FL 321!1!O,305-886-8860 .; ....... A·1432 

Sokol Crystal Prod$., Inc., 121 Water St., Mineral Point, WI 53585, 608-981-3363 
•. _ .. _ .......... _ .• , ............ ~.:_ ............. _ ..... ,' .•.•.••• A.,435 

TTE, Inc., 11650 W. Olympic Blvd., los Angeles, CA 90064,213-478-8224 
........................................ _.... .... A.1648,1650,1651,1655 

Advanced Fitter Devices, Inc, 6241 Yanow Dr., S1e. D, Carlsbad, CA 9)1008 .' . 
................................................ ,'\, ...... , ..... : .......• 619-438-2074 

t Airtrori, litton Industries, Inc. 200 E. Hanover Ave. Morris Plains, NJ. 07950 
......................................... .' .. .. .. .. . '201-53~5500 

t Alpha Cornps., 1106 E. SimPson Rd, Mech";;Z,burg, PA 17055 ........ 717-697-8595 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd, Y{. urn, MA 01801 ......... .' .. 617-935-5150 

t Applied Research, Inc., 160 Dupent St, Plainview, NY 11803 '. . . . . . . . . . .. 516-349-9200 
t Automalic Coil Corp., Sub. Designatronics, Inc.,455 E. 10th Ave., Hialeah, Fl33010 

................. ,'; ..... " ......... ,' ................ '." " .. ; ................... 305-883~5311 
t Axel Elctrns .. , General Signal Corp., 134-20 Jamaida Ave., Jamaica, NY 11418 -

...... : .... < .. " ...................... , ..... :, ..... : ....... , .............. ;. ... 718-291.-~900 
Beckman Industrial C9I'P., Electronic Technologies Djv., 2500 Harbor Blvd, Fullerton, CA 

92634 : .................. __ ...... : .......................... , ..... " ......... 71+87.1-4648 
t BG Elctms., 30 South St, Ml Verno~, Ny 10550 ..... : .......... : .. ' ..... 914-664-5591. 

Bird Elctrn., 30303 Aurora Ad., Cleveland,oOH'44139 ..................... 2.18-248-1200 
t Burr-Brown Corp.: P.O. Box 11400, Tucson, AZ 85734 .......... '. . . . . . .. 602-74& 1111 

Captor Corp., 5040 S. County Rd. (25A), Tipp City, OH 45371 ." ...... :.... 513-667-8484 
tCirtech, EG & G, 15237 Cheriy St, StanleY; KS 66,?23 ............... \ ... 913-681-2801 

Coast Coil Co, 5333 W. Washington Blvd, los I,Ingi'lles, cA90016 .... ,. ·213':936-6188 



PRODUCT INDEX & DIRECTORY 
t Daden Assocs., 23011 MouRon Pkwy. Sle. A 12. Laguna Hills, CA 92653 

........................................................................ 714-77(H522 
Dale!Electronics, Inc. Tempe Div .• 1155 W. 23rd St, Tempe, AZ 85282 .. 602-967-7874 
Dante~ 2991 N. Argyle Ave. Fresno. CA 93727 ...•..•...•........•...•. 209-292-1111 
Dalel. General Electric Co., ·11 cabot Blvd. Mansfield. MA 02048 ......•. 617-339-9341 

§ De Coursey Engrg. Lab. 11828 W. Jefferson, Culver City. CA 90230 .... 213-EX7-9668 
tDietz Design, Inc. 100 Electronics Pkwy. BeRon, MO 64012 ............ 816-331-4911 
§ Dynamics. Div. 01 Waugh Controls Corp., 9001 Fullbrighl Ave. Chatsworth. CA 91311' 

· .................................................... : . . . . . . . . . . . . . . . .. 818-998-8281 
Ealing Optics Co. Ealing Corp. 22 Pleasant St, S. Natick, MA 01760 .... 617-655-7000 

tEaton Corp.. A.I.L Div .• Comac Rd.. Deer Park, NY 11729 ................ 516-595-3094 
Eaton Corp.. Microwave Products DiviSion. 955 Benicia Avenue, Sunnyvale, CA 94086 

· .............................•..•......................... :. . . . . • . . . .. 4118-730-6300 
§t Eaton Corp. Yig-Tek Prods.. 785 Palomar Ave. Sunnyvale, CA 94086 ... 408-737-7300 

Electrocom Inds .• 1105 N.lronwood Dr. S. Bend, IN 46615 .............. 219-232-2743 
ElectrcrMechanics Co.. Box 1546, Austin, TX 78767 ....... 512-835-4684 

§ Electr<>-Metrics, Penril Corp.. 100 Church St. Amsterdam, NY 12010 .... 518-643-2600 
tElectronic Transformer Corp., P.O. Box 168. Totowa, NJ 07511 ......... 201-942-2222 
t EWC. Inc. 725 Federal Ave .• Kenilworth, NJ 07033 ....... 201-245-3200;800-526-4048 
tFerretec Inc.. 1701A Fortune Dr. San Jose. CA 95131 .................. 408-263-1216 
tGeneral Microwave Corp .• 155 Marine St, Farmingdale, NY 11735 ...•.. 516-694-3600 
tGenisco Technlg. Corp. FiRers Div. 18435 Susana Rd.. Rancho DominQUez, CA 90221 

· . . . . . . . . . .. . . .. . •. . . .. . . . ... . . . .. . .. . . . . . . . . . . •.•.. .. ... .. . . . . . . . . . ... 213-537-4750 
§t Grs-Mar Inc., 3165 McCrory PI, Sle. 285. Orlando, FL 32803 .........•.. 305-894-3351 

t Hertz FiRer. 3 Aerial Way. Syosset. NY 11791 ........................... 516-822-4770 
tHisonlC,lnc .• 249 N. Troost, P.O. Box 1130. Olathe, KS 66061-1130 ..... 913-782-0012 

H.ughes Aircraft Co. Aerospace Grps.lSupport Sys.. P.o. Box 90515. Los Ang81es. CA 
90009 ................................................................ 213-670-1515 

Hughes Aircraft Co. Microelc1m. Sys. Div. 2601 <:arnws Dr. Irvine, CA 92715 
•................................................•... , ................. 714-752-3600 

tlntegraled Microwave. 11526 Sorrento Valley Rd .• San Diego. CA 92121 
· ..........................•.....................•..................... 619-457-0277 

t International Sensor Systems, Inc., Aurora Industrial Pk. Box 345. Aurora, NE 68818 
· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . .. 402-694-6111 

ITHACO. Inc.. Meas. & ContrOllnstrs. Div .• 735 W. Clinton St. P.O. Box 6437. Ithaca, NY 
14851-6437 .......................................................... 607-272-7640 

tK&L Microwave. Inc .• 408 Coles Circle, Salisbury. MD 21801 ............ 301-749-2424 
t K & L Quartzlek, K & L Microwave. 20 S. 46th Ave .• Phoenix, AZ 85043 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 602-272-7944 
t Kappa Networks, Inc., 1443 Pinewood St, Rahway. NJ 07065 ........... 201-541-1600 

Lark Engineering Co .• 26401 Calle Rolando. San Juan Capistrano, CA 92675 
· ........................................................................ 714-493-9501 

Liberty Mirror. Li~Ford Co.. 851 Third Ave.. Brackenridge, PA 15014 
..... , .............................................................. i ... 412-224-1800 

tLorch Elctms., 105 Cedar La. Englewood, NJ 07631 .................... 201-569-8282 
MIA-Com Microwave Components, Inc., M/A-com. South Avenue, Burlington, MA 01803 

..................................................... : ...........•..... 617-272-3000 
tMagnetek, 7315 Red Deer Dr. Boulder. CO 80301-4696 ................ 303-442-6700 
tMagnetico Inc., 182 Mon1sAve. HoRsville, NY 11742 ................... 516-854-1166 

MARCONI INSTRUMENTS. 3 Pearl Court, Allendale, NJ 07401 ......... ·201-934-9050 
Maury Microwave, 8610 Helms Ave. Cucamonga, CA 91730 ............ 714-987-4715 
McCoyEleclronlcs Co., Sub. Oak Technology Inc. 100 Watts St, P.O. Box B, MI Holly 

Springs. PA 17065 .................................. . 'r ............... 71'7-486-3411 
tMaI Tee, Div. Epsco.lnc. 411 Providance Hwy. Westwood, MA 02090 .. 617-329-1508 
t Metropole Pioducts Inc., P.O. Box 10275, Alexandria, VA 223.10 .......... 703-971-6606; 

703-971-7082 
Microphase. 587 Connecticut Ave. Norwalk, CT 06856 . . . . . . . . . . . . . .. .. 203-666-6000 

§Microwave Development Labs. 10 Michigan Dr. Natick, MA 01760 ..... 617-655-0060 
t Mitec E1cIms., 15 Commerce St. Williston. VT 05495 ...........•......•. 802-86+0064 

§t Murala Erie North America, Inc., 1148 Franklin Rd. s.E., Marietta, GA 30067 
.................................................................... :.. 404-952-9777 

§ Murala MIg. Co .• Ltd .• 26-1 o-2-chorn&-Tenjin. Negaoka-KycrShi. Kyoto. Japan. JAPAN 
.................•................•...........................•..... ; •. 075-951-9111 

t Netcorn, 3002 Commercial Ave., Northbrook, IL 6OOB2 •...............•. 312-564-5100 
t North Hills Elctms.. 1 Alexander PI, Glen Cove, NY 11542 ...........•.. 516-671-5700 
tPiezo Crystal. 100 'K' St, Box 619. Carlisle, PA 17013 ....... t ......... 717-249-2151 
t Premier Microwave, 35 New Broad St. Port Chester. NY 10573 ......... 914-939-8900 

RACOM Corp. 1028 W. Maude Ave. Ste. 401. Sumyvale..CA 94086 .... 4118-737-2480 
t Reacte~ Inc. 687-0 LofsIrand lA. Rockville, MD 20850 .......•••...•..•. 301-279-5535 
t RA Corporation. 100 E. Pine Aire Dr. Bay Shore. NY 11706 ....•.•...•. 516-231-6400 

Sentry MIg.. Crystal Park, Chickasha, OK 73018 .......... 405-224-6780;800-654-6850 
§ Sinclair Radio Labs.. 122 ~ Ad., Concord, ONT. CANADA L9W2Y8 

....................................................................... 416-669-1244 
§Soshin Elec. Co., 1-18-18 Nakamagome, Ota-Ku. Tokyo, JAPAN ........ (03) 775-2111 
§ Spectia Sonies, 3750 Airport Ad., Ogdan, UT 84403 ..................... 801-392-7531 
t Sterling Transformer Corp., 510 Driggs Ave. Brooklyn. NY 11211 .. . . . .. 718-782-4200 

§tSystro"'Donner Microwave Div. 14844 Oxnard St, Van Nuys. CA 91409 . 
........................................................................ 818-786-1760 

tTaIedyne Microwave, 1290 Terra Bella Ave. Mountain View. CA 94043 
................. , ..................... c ............. .' ................. 415-968-2211 

. Television Equip. Assocs., Box 393, So. Salem, NY 10590-0393 ........ 914-763-6893 
tTaIonic/Berkeley. 2625 Laguna Canyon Ad., Laguna Beach, CA 92852 

· ...........•........•.....•............•.•...•......•..•......•...•.• , 714-494-9401 
tTorotron Corp, 519 South Fifth Ave. MI Vernon, Ny 10550 ............. 914-664-2050 

§t Transformer & Coli Products, TRW E/eclronic Assemblies Division, 150 Varick St, New 
York, NY 10013 ................................................ ., .... 212-255-3500 

t Vanguard Elctms. Co. 1480 W. 1781h St. Gardena, CA 90248 . . . . . • . . •. 213-323-4100 
Varian Associates, Inc., Microwave Tube Div .• 611 Hansen Way. Palo AJIo, CA 94303 

· . .. . .. .. . . . . .. .. .. . . .. . .. .. . . .. .. .. . . . .. .. . . .. ... .. .. .. .. .. . .. .. .. .. •. 415-493-4000 
Vernbran Piezoelectric Div. 232 Forbes Ad., Bedford, OH 44146-5478 •.. 216-232-8600 

t Vibration Instrs. Co., 1614 OranQethorpe Wey. Anaheim, CA 92801 ..... : 714-879-6085 
Vitek EIctms., 4 Gladys Ct, Edison, NJ 08817 ........................... 201-287-3200 

tWavecorn, 9036 Wlmetka Ave.. Northridge, CA 91324 ... ; .............. 818-882-3010 
Wavetek Inciana, Inc., 5808 Churchman, Beech Grove, IN 48107 ........ 317-787-3332 

tWavetek Rockland ScIenIHic, Inc., 10 Volvo Dr. Rockleigh Indl Pk, Rockleigh, NJ 07647 
.••......•.....•..••.••.....• : ... : •.....•...............•............•. 201-787-7900 

Filters, Bandpass-2700 
• Western Mulliplex Corp., 1320 Bayporl Avenue. San Carlos, CA 94070 .. 415-592-8832 

Filters, Bandpass.2700 
Allen Avionics. 224 E. 2nd St., Mineola, NY 11501, 516-248-6080 

....................................................... A·1585.1587.1589 
Andersen Labs., 1280 Blue Hills Ave •• Bloomfield, CT 06002, 203-242-0761 

........... , ..................................................... A·1591 
A. P. Circuit Corp., 513 East 86th St.. P.o. Box 1350, New York. NY 10028, 

212-731-1348 .................................................... A.1592 
t Arra Inc., 15 Harold Ct., Bay Shore. NY 11706, 516-231~0 ••••••••.•• A.1705 

Chesterlleld Prods., 37 Midland Ave., Elmwood Park. NJ 07407. 201-797-9655 
................................................................. A·1593 

t Comatron Corp.. 200 E. Sunrise Hwy •• Freeport. NY 11520, 516-546-9700 
...................... ; ...................................... A.1327.1595 

CTS Electronics Corp. .. Knights Division. 400 Reimann Ave., sandwich, IL 60548. 
815-78&&111 .................................................... A.1356 

CTS Corporation. Mlcroe/eclronics Div., 1201 Cumberland Ave •• W. Lafayette. IN 
47906. 317-463-2565 ... . .. • . • .. • .. .. .. • .. . • . .. .. .. .. . • . .. .. .. • ... A.1667 

CTS E/ecIronics Corp.. Halex Division, 1202 McGaw Ave., Irvine. CA 9271f, 
714-261-6361 ........... '. • • .. • . • .. .. .. • .. .. . .. .. .. .. .. .. .. .. .. ... A.1667 

Curtis Inds., 8000 Weat Tower Ave.. Milwaukee. WI 53223, 414-354-1500 
•••••••••••••.••••••••.•••••••••••••••••••••••.••••.•• ' ••••••••••• A.1599 

t Damon/Elctrns. Dlv., 80 Wilson Way. Wastwood, MA 02090,617-329-2460 
••••••••••••••••••••••••••••••••••• : •••••••.••••••••••••••••••••• A.1360 

t EIecL Prec. Comp. Corp., 11 W. Sandford Blvd., Mt. Vernon, NY 10550. 
91:'-664-2333 .................................................... A.1603 

t ESC Elctms. Corp.. 534 Bergen Blvd •• PaUsades Pic.. NJ 07650. 201-947-0400 
••••••••••••••••••• : •••••••••••••••• , •••••••••••••••••••••••••• :. A.1604 

t Filtron Co., Inc., Div. of AerofIex Labs.. Inc., 148-E Sweet Holtow Rd •• Old 
Bethpage. NY 11604. 516-752-1144 ................................ A.1608 

§t Fox Elctrns., P.O. Box 1078, Cape Coral, FL 33910, 813-482-7212 ••••••• A.1363 
tFreed Transformer. 1718 Weirlield St.. Ridgewood. NY 11365. 212-386-1300 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A.2151 
Frequency Devices, Inc., 25 Locust St.. Haverhill. MA 01830, 617-374-0761 

• .. .. .. • • .. .. • • • .. .. • • .. • .. .. • .. .. .. .. .... .. • • .. .. .... A.1609-1605, Do1231 
t Frequency Elctms., 55 Charles Unelbergh Blvd •• Mitchel Foelcl. NY 11553. 

516-794-4500 .................................................... A.1367 
t Frequency Salective Networks, Inc., 69-20 Garfield Ave., Woodside. NY 11377, 

718-424-7500 .................................................... A.1369 
t Hughes Solid Stale Products. 500 Superior Ave •• Dept. E8. Newport Bch .• CA 

92658-691i3,714-759-2411 ........................................ A.1370 
t KR Electronics. Inc., 91 Avenal St., Avenel. NJ 07001, 201-636-1900 •••• A.1613 

Krohn-Hite Corp.. Avon IndL Pk., Bodwell St.. Avo ... MA 02322, 617-580-1660 
••••.•••••••••••••••••••••••••••••••••••••••••••••••• : ••••••••••• Do1259 

t McCoy E/ectronics Co.. Sub. oak Technology Inc •• 100 W_ St.. P.O. Box B. Mt. 
Holly Springs. PA 17065. 717-486-3411 ••••••••••••••••••••••••••••• Ao1361 

t Microsonicslnc.. 60 Winter St., Weymouth, MA 02188, 617-337"4200 •••• A.1366 
§t Murata Erie North.America, Inc., 1148 Franklin Rd.. s.E.. Marietta. GA 30067. 

404-952-9777 ••.•.••••.••••••••••••••••••••••••••••• ' ••••••••••••• A.1397 
t North Hilla Elctrns.. 1 Alexander PL. Glen Cove; NY 11542, 516-671-1i7oo 

A.1780 
t OPT lnels. Inc.. 300 Red School L.a.. Phillipsburg, NJ 08865. 201-454-2600 

•••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1401 
t Piconics. 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A.1618 
t Plazo Technology Inc., 2525 Shader Rd., Orlando, FL 32804. 305-298-2000 

• •••••••••••••••••••••••••••••••••••• " • • • • • • • • • • • • • • • • • • • • •• A.1413,1417 
t Polyphase Instr., 175 Commerce Dr •• FL Washington, PA 19034. 215-643-6950 

• •••••• .'. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • •• A·1620-1622.2263,2264 
PracisionFiIlera, 240 Cherry St., Ithaca, NY 14850, 607-277-3550 ••••••• Ao1624 

t Raeves-Hollman Dlv., 400 W. North St.. Carllale, PA 17013. 717-243-5929 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1425 

t Sawtak Inc •• P.O. Box 18000. Orlando, FL 32860, 305-888-8860 ••••••••• A.1432 
Sokol Crystal Prods., Inc., 121 Water St.. Minerai Point, WI 53565, 608-987-3363 

••••••.•••••••••••••••••••••••••••••••• _ ••••••••••••••••••••••••• A.1435 
. TTE, Inc., 11650 W. Olympic Blvd •• Loa Ange/ea. CA 90064, 213-478-8224 

•••••••••• , .............................. A·1644-1646,164B,1650,1651.1652 
Tusonix, Inc., 7741 N. Businesa Park Drive. P. O. Box 37144. Tucson. AZ 
.. 85740-7144, 602-744-D400 ' •••••.••••••••••••••••••••••••••••.•••••• ,. A.1658 

t Vemltron Piezoelectric Dlv •• 232 Forbes Rd., Bedford, OH 44146-5478, 
216-232-8600 .................................................... A.1455 

t Advanced Filter Devices Inc. 6241 Yarrow Dr. Ste. D. Carlsbad. CA 92008 
....................................................................... 619-438-2074 

t AerofIex Labs., Microelctms. Div. 35 S. Service Ad., Plainview. NY 11803 
· .. .. .. ... .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. . .. .... 516-894-6700 

t Aiken Advanced Sys.. Amster TechnicSl Pioducts Company. Inc. .5901 Edsall Rd.. 
Alexandria, VA 22304-4197 .......................................... 703-370-0000 

t Airtron, LiIIon Industries, Inc., 200 E. Hanover Ave. Morris Plains. NJ 07950 
........... > ............. ,. .. .. .. • . • .. ..... .... .. .. ... .. ... .. .. .. ... .. •. 201-539-5500 

tAlpha ComjJs., 1106 E. Simpson Ad. Mechanicsburg. PA 17055 ........ 717-697-6595 
Alpha Inds., Inc.-MSD Div. 20 Sylvan Ad.. Woburn, MA 01801 ........... 617-935-5150 

§American Microsignal, 8431 Monroe Ave. Stanton, CA 90680 ........... 714-761-1222 
t ApplIed Research, Inc., 160 Dupont St, Plainview. NY 11803 ....•......• 5160349-9209 

ApIek Microsystems, 700 N. W. 12th Ave. Deerfield Beach, FL 33441 .. , 305-421-8450 
. t AutornaIic Coil Corp .• Sub. Designatronics, Inc., 455 E. 10th Ave.. Hialeah, FL 33010 

....................... ' ................................................ 305-683-5311 
tAxel EIcIrns., General.Signal Corp.. 134-2OJamalcaAve., Jamaice, NY 11418 

· . .. . . .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. ... 718-291-3900 
EIeckman Industrial Corp., Electronic Technologies Div. 2500 Harbor Blvd. Fullerton, CA 

92634 , .................... , ........... : ................................ 714-671-4848 
t BG E/cIms., 30 South St, Mt. Vernon, NY 10550 .•..•.•...•.....•....... 914-664-5591 
tBird EIctm., 30303 Aurora Ad., Cleveland, OH 44139 .................... 216-249-1200 
t Blackhawk Networks COrp., 14 N. Parker Dr. P.O. Box 919. Janesville, WI 53545 

....................................................................... 608-752-8701 
Bruel & Kjaer Ins1rs.lnc., 185 ForeslSt, MarIborl'o MA 01752 ., ......... 617-481-7000 

tBurr-Brown Corp.. P.O. Box 11400. Tucson, AZ 85734 ..... ' ............. 602,746-1111 
Caddell-Bums MIg.. 40 E. 2nd St, Mineole, NY 11501 •..•••.•...•.....•. 516-746-2310 

EEM 1985 §-Product sold through distributors t....,.Product meets MIL specs A-59 



Filters, Bandpass-2700 (Cont'd) 
CaPtar Corp., 5040 S. Caunty Rd, (25A), Tipp City, OH 45371 ......•.... 513-667-8484 

tCirtech, EG & G, 15237 CherrySt, Stanley, KS 66223 ................... 913-681-2801 
Coast Coil Co., 5333 W. Washington Blvd, Las An~eles, CA 9p016 ..... 213-936-6188 
Coaxial Dynamics, 15210 Industrial Parkway; Clevaland; OH 44135 ..... 216-267-2233 

t Coil-O Corp., 340 Branxville Rd" Bronxville, NY 10708 .................. 914-337-4775 
Continental Electronics Mfg. bo., P.O' Box 270879, Dallas;TX 75227 .... 214-381-7161 
'Cantinental Resources,lnc., 175 Middlesex Tpke.,Bedford, MA 01730 .. 617-275-0850 
Corc;f Electranics, 100; 177 C8r\tiagueROck Ad., WeStbury, NY 11590 ... 516-935-3640 
Cornell-Dubilier Elctrn.,.:Wayn,e Intercha"!1e, Plaza 1, Wayne, NJ 07470 . 

..................... : •• , ••••• , ......................... ,.,. d •• :.':'. :.::. 201-256-2000 
CTS CorpOration, 905 NortMYest Bivd, Elkart, IN 46514 .............. ,. 219-293-751 i 

, t Daden Assacs., 23011 MouRon Pkwy., Ste. A 12, Laguna Hills, CA 92653 
........ , ... ,: .................... , .................. " ......... : ....•... 714-770-1522 

§ Dale ElectfOnics, Inc., Tempe Div., 1155 W. 23rd St, Tempe, AZ 85282 .. 602-'967-7874 
Oaritel: 2991 N. Argyle Ave., Fresno, CA93727 ................. , ......... 209-292'1111 

§t Data-Control Sys.. Commerce Dr, Box 860, Danbury, CT 06810 " ... , ..... 203-743-9241 
Datel, General Electric Co, 11 Caboi Blvd, Mansfield; MA 02~ ......... 617-339-9341 

§ Oe·Coursey· Engrg. Lab., 11828 W Jefferson, Culver City, CA 90230 ..... 213-EX7-9668 
tDietz.pesign, Inc, 100 Electronics Pkwy., BeRon, MO 64012 ............ 816-331-4911 
§ Dyma Engrg., Box 1535, Los Lunas, NM 87031· ..................... '. . .. 505-865-6700 
§ Dynamics, Div. Or Waugh Contrals Corp., \100' Fullbright Ave, Chatsworth, CA 91311 

.. . .. . .. .. .. .. .... .................................................. 818-998-8281 
t Eatan Carp., AIL Div., Comae Rd., Deer Park, NY 11729 ................ 516-595-3094 

Eatan Carp., Micrawave Products Divisian, 955 Benicia Avenue, Sunnyvale, CA 94086 
. . . . . . . . . . • . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-730-6300 

§tEatan yarp, yig-Tek Prods., 785 Palamar Ave, Sunnyvale, CA 94086 .... 409-737-7300 
Electrocam Inds., 1105 N. IranwOod Dr, S: Bend, IN 46615 ............... 219-232-274.3 

tElectronic Transfarmer Carp., P.O. Box .188; Tatawa, NJ 07511 ......... 201-942'2222 
Engelmann Micrawave Co., KDI Pyrafilm, 60 S. Jefferson Ad.,'Whippany, NJ 07981 

................................................ :' ........ 201-887'5700 
EWC, Inc, 725 Federal Ave., Kenilwarth, NJ 07033 ....... 201-245-3200;800-528-4048. 
.Fogg Sys.:15592 E"Batavia Dr., Aurara, CO 80011' ..................... 303-344-1883 

§F'urman Saund, Inc., 30 Rich St, Greenbrae, CA 94904 .................. 415-927-1225 
t Genisco T echhlg. Carp., Filters Div.: 18435 Susana Rd, Rancho Dominguez, CA 90221 

........•....•..... .' ................... , ......................... 213-537-4750 
§t Gia-Mar Inc., 3165 MCcrory PI., Ste. 265, Orlanda, FL 32803 ............ 305-894-3351 

tHertz FiRer, 3 Aerial Way, Syasset, NY 11791 ............... : ........... 516-822-4770 
Hewlett-Packard Co, 1820 Embarcadero. Rd., Palo ARa, CA 94303 Call Local Sis. 011. 

tHisoriic, Inc., 249 N. TrOOst, P.O. Box 1130, Olathe, KS 66061-1130 ..... 913-782-0012 
Hughes AifCmft Co, Aerospace Grps.ISupport Sys., P.O. Box 90515, Los Angeles, CA 

90009 ........................................... " ......... 213-670-1515 
Hughes Aircralt Co., Microalctrn. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

....... ..! ........................................... 714-752-3800 
Infrared Inds., Inc., P.O. Box 14200, Orlando, FL 32857 .................. 305-282-7700 

t Integrated Microwave, 11526 Sorrento Valley Rd., San Diego, CA 92121 
................... : ... : ... : ............................ : ............ 619-457-0277 

t Internatianal Sensor Systems, Inc., Aurora Industrial Pk., Bo. 345, Aurora, NE 68818 
................ ,c ................... -: .......•.. , .................. _ ...•.. 402-694-6111 

ITHACa, Inc., Meas. & Contro.l Inslrs, Div., 735 W. ClintOn St, P.O. Box 6437, Rhaca, NY 
14851-6437 .................. ; ......... , ..................... , ...... 607-272-7640 

t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th' Ave, Phoenix, AZ 85043 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . .. . .. 602-272-7944 
t-Kappa Netwarks, Inc, 1443 Pinewood.St, Rahway, NJ 07065 ,"" ........ 201-541-1600 

KDI 'ElectroniCs, Inc., Engelmann & Pyrofilm Divisians, 60 S. Jefferson Rd,- Whippany; NJ 
07981 .... ;....... .. .... ".......... .. ........... 201-867-8100 

Lark Engineering Co.,26401 Calle Ralando, San Juan Capistrano, CA 92675 
................. " ...................................................... : 714-493-9501 

tLeigh Instrs. Ltd.; Frequency Contro.l Div., C. R.Snelgrave Co., 141 Bond Ave., Don Mills, 
. ON,CANADA M3B 1M2 .......... : .................... '" ............. 416-447-8531. 

Liberty Mirror, Libbey-Owens-Fard Co., 851 Third Ave., Brackenridge, PA 15014 
.................. : ......... ;.;: .......• 412-224-1800 

tLorch Elctrns., 105 Cedar La, EnglewOod, NJ 07631 ..................... 201"569-8282 
MIA-Cam Land Mabile Communications, 100, 21 Continental Blvd, Merrimack, NH' . 

03064.. .. ....... : .......... , .................. : ............... 603-424-3400 
MIA-Com Microwave Components, Inc., MI A-Com, South Avenue, Burlingtan, MA 01803 

............. . .............................................. , 617-272-3000 
t Magnetek, 7315 Red Deer Dr., Boulder; CO. 80301-4696 '; ............... '303-442-6700 
tMagnetico In",'182'Marris Ave., Holtsville, NY 11742 .................... ·516.0654-1166 

Maury Micrawave, 8610 Helms Ave., Cucamanga, CA 9173.0. ............ 714-987-4715 
tMel Tec, Div. Epsca, Inc.,Al1 Providence Hwy, Westwood, MA 02090 .. 617'329-1508 
tMetropole Praducts Inc., P.O. Box 10275, Alexandria, VA 22310 .......... 703-971-8606; 

. 703-971-7082 
§fMicro-Coru. Components, Inc., a UTI C;ompany,.Box E, Collegeville, PA 19426 

.....•....• , .................. , ..• : .•...•. .-............. c ........ ,. 215-489-3700 
tMicrolab/FXR, 10 Micralab Rd, Livingstan, NJ 07039 ........ ' ... :' ....... 201-992-7700 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ... ' ...... '. . . . . . . •. 203-866-8000 
. §Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 .~ .... 617-655-0060 
, §t Micrawave Filter Inc., 6743 Kinne.St"East·Syracuse, NY 13057-0486 .; .. 315-437-3953; 

80G-448-1686 
t Mitec Elctrns., 15 Commerce St., Williston, VT 05495 .............. , .... : 802-8~64 
1Monitor Prods. Co., Inc, Post OIIice Box 1966, Oceanside,CA.92064 .... 619-433-4510 

Mu-Del Electranics, Inc, 2426 Linden Lane, Silver Spring MD 20910-1288· .. 
............. " ..................................... : 301-587-6087 

§ Murata Mfg. Co., Ltd., 26: 1 0-2-chome-Tenjin, Nagaakll-Kyo-Shi, Kyoto., Japan: JAPAN 
1 .. : ............. .' ........... : ...... 075-951-9111 
tNetcom, 3002 Commercial Ave., Northbrook, IL 60062 ................. .'·312-564-5100 

Oeco Corp., 712 S.E. Hawthorne.Blvd.,Partland, OR'97214 ......... 503-238-2440 
tPieza CryStal, 100 "K" St, Box 619, Carlisle, PA 17013 ................. 717-249-2151 
tPremier Microwave, 35 New Braad St, Part:Chester, NY 1'0573 d... 914-939-8900 

RACOM Corp., 1028 W. Maude Ave. Ste. 401, Sunnyvale, CA'94086 .. , .. 408-737-2460 
t Reactel, Inc., 687-0 Lofstrand La, Rackville, MD 20850 ...... c ..••• ; ..• c' 30,1-279-5535 

Resdel Engrg., 300 E. Live Oak Ave., Arcadia, CA-91006 ................ 213-684-2600 
tRFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706 516-231-6400 

RLC Elctrns., Inc:, 83 Radio. Cir., Ml Kisco, NY 10549 ............... , . ... 914-241-1334 
tRockwell Filter Prods., 29gq.Airway Ave .. Costa Mesa; C1\92626 ..... ,. 714-641-5311 

PRODUCT INDEX & DIRECTORY 

t Sage Laborataries, Inc., 3 Huron Dr., Natick, MA 01778 .................. 617-653..0644 
Sanders Assocs., Flexprint Prods. Div., Grenier Fld., Manchester, NH 03103 

...... ,.... .. .. .. .. .. .. ... .. . . . .. . . .. .. . .. . . . .. .. .. . . .. . .. .. .. .. . .. .... 603-669-4615 
tSeacor, Inc, 123 Woodland Ave, Westwood, NJ 07675 ............ , ....... 201-666-5600 
§ Seika Instrs. U.sA, Inc., 2990 W. Lamita Blvd., Torrance, CA 90505' ..... 213,530-877.7 

Sentry Mfg., Crystal Park, Chickasha, OK 73018 .......... 405-224,6780;800-664-8850 
SFE Technologies, 1501. 1st St., San Fernando, CA 91340 .... '. "",," f .. . 213-365-941 1 
Signatron, A UniI·of Sundstrand Corp., 12 Hartwell Ave., Lexington, MA 02173 

. ...................................................................... 617·-861-1500 
§.sinclairRadla Labs., 122·'Rayette Rd., Concord, ONT, CANADA L9W2Y8 

........................................................................ 416-669-1244 
Solar' Elctms. CQ, 901 N.Highland, Hollywood, CA 90038 ................ ' 213-462-0806 

§Soshin Elec. Co., 1-18-18 Nakamagome, OIa-Ku, Tokyo., JAPAN ........ (03)775-2111 
§Spectra Sonies, 3750 AiqiOrtRd., Ogden, UT 64403 ., ................... : 801'392-7531 

§tSpectrum Control, Inc., 2185 W. 8th St, Erie, PA 16505 .................. 814-455-'0966' 
t Stanford Applied Engrg. Inc., 3520 'De La Cruz Blvd., Santa Clara, CA 95050 

; .................. : ............................................ " ..... 400-988-0700 
tSterling Transfa.mer Corp., 510 Dri99s Ave., Brooklyn, NY 11211 ....... 718-782-4200 

§t Systron'Donner Microwave Div, 14844 Oxnard st, -Va!, Nuys; CA 91409 
.................................................................. -0 ••• 818-786-1760 

§TDK Corporation of America; 4711 Ga~·Rd., Sko~; IL 60076 , .......... 312-679-8200 
Tektronix, Inc., P. O"Box 500; Y3·314, Beavertan, OR 97077 .. :: .. 800-647-1512;o.egon 

anly 800-452-1877 
tTeledyne Micrawave, 1290T9I\Fa Bella Ave., Mountain View, CA 94043 

§ Television EqUip. AssoCs., Box 393, So. Salem, NY 10590-0393 
415,968-2211 
914-763-8893 

t Telonic/Berkeley, 2825 Lilguna Canyon Rd., Laguna Beach; CA 92652 
. . . .. . . . . . . . . . . . . . ... . . . . . . . ... . . . . . . . . . . . . . . . . . 714-494-9401 

Te.sCan instruments, 3169 N, $hadeland, Indianapolis, IN 46226 ....... 317-545-4196 
§ Tahoku Metal Inds., 5-8, 2-Chprne, Kitaaoyama Minalo-Ku, TakyO, JAPAN . 

. ................................... ' .............................. Tokyo 03-402-6161 
Taka America, Inc., 1250 Feehanville Dr" Mt. Prospec~, IL 60056 ........ 312-297-0070 

tToratron Corp., 519 South Fifth Ave, Mt ~ernon,'NY 10550· ............. 914-664-2050 
§tTransfarmer & Coil Products, TRW Electronic Assemblies Division, 150 VarickSt., New 

York, NY 10013 .... ...................... .. .................. ,' .. 212-255-3500 
§Tucker Elctrns., Bo. 461966, Garland, TX 75046 ......... 214-348-8800;800-527-4642 

Universai -Ad-Yu Elctrns., Inc., 2517 E. Norwich St, Milwaukee; WI 53207 
. ................................................................... , ... ..>414-482-4100 

tUTE'Microwave, 3500 Sunset Ave., Asbury Park, NJ 07712 ........... :. 201-922-1009 
t Valor Electronics, Inc., 2950 Airway Ave., Bldg. C-5, Costa Mesa, CA 92626 

................... : ............ ' .............. : ......................... 714-640-9261 '. 
tVenguard Elctrns. CO., 1480 W. 178th St, Gardena, CA 90248 .......... 213-323-4100 

Varian'Associates, Inc., Microwave Tube Div., 611 Hansen Way, Palo ARo, CA 94303 
....... ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 

tVibration Inst...,. Co., 1614 OrangetharpeWay, Anaheim, CA 92801 ....... 714-879-6005 
Vislar Corp., 13740 McCbrmickDr, Tampa, FL 33625 '''''''',,'''''''''' 813-855-6611 

, Vitek Elctrns., 4 Gladys Ct, Edison, NJ 08817 ......... :., ............ .' .. 201-287-3200 
tWatkins-Jahnson Co., 3333 Hillview Ave., Palo. Ma, CA 94304 . 415-493-4141 
tWavecom,"9036 Winnetka Ave., Narthridge, CA 91324 .. : .... , ........ , .818-8112-3010 
tWavetek.lndiana, Inc., 5809 Churchman, Beech Grave, IN 46107 ........ 317-187"3332 
tWavetek Rockland Scientific, Inc, 10 Volvo Dr, Rockleigh Indl. Pk., Rockleigh, NJ 07647 

................. : ................................................... ?01-767-7900 
Westem MuRiplex'Carp, 1320 Bayport Avenue, San Carlos; CA.94070 ". 415-592-8832 
Wide Band Engrg. Co., Inc., Box 21652, Pho..nix,'AZ 85036 .... : ...... 602-254-1570 

Filters, Bandpass, SAW (Surface Acoustic Wave)-2700 
t Andersen Labs., 1280 Blue Hills Ave., Blaamfield, CT 06002, 203-242~761 

:,",., ..... ", •. " .... ,., .•••.• ,:., ..... , ........... : ,., .. "" •.• A.1591 
t Sawtek Inc., P.O, Bax 18000, Orlando, FL 32860, 305-886-6860 ". 'c,,,.,, 4.1432 
t Damon! Elctrns. Div, 8b WilsanWay, Westwood, MA 02090 . 617-329-2460 
terntech Inc, 601-606 AirjJol1lndl. Blvd, Doylestaw~, PA 18901 ...... .' .. 21 q-348-501 0 

!=ngel/TIanh Microwave Co., KDI Pyrafilm, 60 S. Jefferson Rd, Whippany, NJ 07981 
' .............. , ..... : .................................................... 201-887-5700 

ik&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 218b1'. 301-749-2424 
§t Kyocera IntI., Inc., Elctrn. Camps Grp., 11425 Sarrenta V'liley Rd., S~n Diego,.CA9213$ 

..... : ................ , .......... ' ..................... ','., ....... ,." .. 61,9-454-1800 
McCoy !=lectrOnics Co., Sub. Oak Technalogy Inc., 100 wattS St, P.O" Box B, Mt Holly 

, Springs, PA 17065 .' .......................... ",""""""'" ...... 717-486-3411 
·tMel Tee, Div. Epsco, Inc., 411 Providence Hwy., Westwcio!;l, MA();I090 .. ,617-329-1508 
§ Murilta Mfg.Co., Ltd., 26-1 0-2-chame-Tenjiri, Nagaoka-KYO-Shi, Kyoto., Japan, JAPAN 

....... " ..... , ...... : ....... , .......................... ,:........... 07:5-951-9111 
RFll,lo~alithics; Inc, 4441 Sigma Rd, Dallas, TX 75234 214-233-2903 
RLCElctms., Inc, 83 Radio Cir., t.o1t Kisco, NY 10549 ........ "," . .. .... 914-241-1334 
Toko America Inc, 1250 Feehanville Dr., Mt. Praspect"JL 60056 ......... 312-297-0070 
Tayobomm Equip. Co: Ltd, No.8' Mori Bldg., 20-4, Nich~Shimbash~ :i-Chame 

Minato-Ku, TOKYO,JAPAf\ll05 ,,,,,,,,,,,,,,,, ......... 03-459-7320/03-459-7310 
t'Zenith CRT & Components Operatians, 1000 Milwaukee Ave, Glenview, 1160025 

••••• : •••• " ••• : •• " ... , •• , ••• , ••••••••••••••• >. .... , •.• " ........... ".,' ••• " 312,391-7733 
I 

FiHers, Band Reject, Band Stop - See Filters, Band 
Elimination (Vol. A) " 

Filt~rs, . ceramic-2700 
CurD.S Inds., BOOOWeSt TaVljlr Ave., Milwaukee,.WI 53223, 414-364-1500 

"', ..... ,."",.,,, ",',.,."." .... ,. ,.""." ... ,.',., .. ,., ... , ." A·1599 
Oal-Ichi Shaji of Amer,.lnc., 150 Fifth Ave".New York, NY 10011, 212-691-9050 .. ' 

•••••••• ,' •••••• ~ •• , •••••••••••••••••••••••••• ' ..... ,1. ~ •••• ~ ~ •••• ; ••• A~,1071 
§t Murata Erie North America, Inc" 1148 Franklin Rd" S-E., Marietta, GA 30067, 

404-952-9777 , .. ;" "' ..................... : .......... , •. ,., A.1397,1582 
NTK Technical CeramiCS, NGK Spark Plugs (U,S,A,), Inc" 1701 N. Greenville Ave, 

#205, Richardson, TX 75081, 214-235-8332 .• ", •• , •. , .•. , '.,.".",. A-1399 
§t SFE Technalogies, 1501 1st SI" San Fernanda, .CA 91340,213-365-9411 

.. ,'"." ..... , .. ;'" .... ,."" .. """, ....... ,.", .. , .... c,'" ,',. A.1630 
Tako America, Inc~, 1250 Feehanville Or., Mt Prospect" IL60056, 312-297..0070 

, . , , , • , , , , .. , ' • , • , •.. _ .• , . , . , , , .. , , .....•. ; .. , , .. : , ' . , .. , , • , • , . " A.1643 

§~Product sold through distributors . t-Product meet!? MIL specs EEM.19S5. 



PRODUCT INDEX & DIRECTORY 

t Tusonix, Inc., n41 N. Business Park Drlva, P. O. Box 37144, Tucson, AZ 
85740·7144,602·744-11400 ........................................ A.1656 

A E G Telefunken. Semiccnductor Grp, Rte. 22, Somerville, NJ 08876 .. 201·722-9800 
AMP Incorporated, Box 3608, Harrisburg, PA 17105 ..................... 717·584-0100 
Assembly Specialists, 914 Main St, Box 965, Acton, MA 01720 .. , ...... 617·263-9100 

. §t A VX Corporation, Box 867, Myrtle Bch., SC 295n .... . . . . . . . . . . . . . . . . .. 803-448-9411 
Centre Engrg., 2820 E. College Ave., Stale College, PA 16801 .....•..•.. 814-237-0321 
Cord Electronics, Inc., 177 Cantiague Rock Ad., Westbury, NY 11590 ... 516-935-3640 
Genisco Technlg. Corp., FiRers Div., 18435 Susana Rd., Rancho Dominguez, CA 90221 

..............................•......... , ........•............. , ........ 213-537-4750 
§t Inductive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-891-2572 
§t Kyocera Inti., Inc, Elctm. Comps. Grp., 11425 Sorrento Valley Ad., San Diego, CA 92138 

· .. . .. . .. . . . . .•.. .. . . . .. .. . . . . . .. . . . .. . .. . . . . . . . .. . . . . . . . . .. . . . . . . .. . .. 619-454-1800 
§ Mitsumi Elec. Co., ltd., 8-2,8-Chome, Kokuryo, Chofu-City, Tokyo,.iAPAN .;:. 489-5333 
§ Murata MIg. Co., Ltd., 26-1(}'2-chome-Tenjin. Nagaoka-Kl!<>Shi, Kyoto, Japan, JAPAN 

· . . . .. . . . . . . . .. .. .. . . . .. .. . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 075-951-9111 
tNetcorn, 3002 Commercial Ave., Northbrook, IL 60062 .................. 312·584-5100 
tNorton, One New Bond Sl, Worcester, MA 01608 ....................... 617-853-1000 

Panasonic, Ind·l. Elctm. Comps.. Panasonic, Elctm Comps. Div., Box 1503, Secaucus, NJ 
07094 ................................•............................... 201·348-7000 

RFI Corporation, 100 E. Pine Aire Dr, Bay Shore, NY 11708 ............. 516-231-6400 
§tSpectrum Control, Inc, 2185 W. 8th St. Erie, PA 16505 ................. 814-455-0966 

Sprague EIec. Co, 481 Marshall St, No. Adams, MA 01247 ............. 413·664-4411 
Star Porcelain, 71 Muirhead Ave., Trenton, NJ 08638 ................... 609-392-3154 
Steward, D. M, MIg, Co., P.O. Box 510, Chattanooga, TN 37401 ......... 615-887-4100 

§ TDK Corporation of America, 4711 GoK Rd, Skokie, IL 60076 ......•.... 312·679-8200 
t U S Microtek Co!'1ponents Corporation, 11144 Penrose St. Sun Valley, CA 91352 

· . . . .. . . . . . . . . . . .. .. . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . .. .. . . . . . . .. . . . .. ... 818-767'-6770 
tVernilron Piezoelectric Div, 232 Forbes Rd., Bedford, OH 44146-5478 .. 216-232-8600 

Viclan, 7373A Engineers Ad., San Diego, CA 92138 ...........•......... 619-292-1411 

Filters, Coaxial-2700 
t Arra Inc., 15 Harold Ct., Bay Shore, NY 11706, 516-231-11400 •••••••••.• A.1705 
t North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 

................................................................. A.1780 
Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A.1618 
SFE Technologies, 1501181 St, San Fernando, CA 91340, 213-365-9411 

................................................................. A·1630 
rrE, Inc., 11650 W. Olympic Blvd., Loa Angeles, CA 90064,213-478-8224 

• '.' ............ , ............ , • .. • • • .. • .. .. • . .. .... A.1648·1657,1650,1651 
Tusonix, Inc., n41 N. Business Park Drtve, P. O. Box 37144, Tucson, AZ 

85740-7144,602·744-Il400 : ....................................... A.1656 
t Airtron, Litton Industries, Inc., '200 E. Hanover Ave., Morris Plains. NJ 07950 

· .......•.....•.......................................••... ' . . . . . . . . . .. 201·539-5500 
Alpha Inds., Inc.-MSD Div, 20 Sylvan Rd., Woburn, MA 01801 ........... 617-935-5150 
Automatic Connector, Inc., 400 Moreland Rd, Commack, NY 11725 ..... 516-543-5000 
Axel Elctms, General Signal Corp, 134-20 Jamaica Ave., Jamaica, NY 11418 

........................................................................ 718-291-3900 
t Bird EIcIm., 30303 Aurora Rd, Cleveland, OH 44139 ... , . .'.............. 216-248-1200 

Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 ..... 216-267-2233 
Cornell-Dubilier ElectroniCs, 150 Avenue 'V, Newark, NJ 07105 ........ 201-589-7500 

t Daden Assocs., 23011 Moukon Pkwy.; Ste. A 12, Laguna Hills, CA 92653 
................................... ; ................................... 714-77(}'1522 

Engelmann Microwave Co, KDI Pyrofiirn, 60 S. Jefferson Rd., Whippany, NJ 07981, 
............................ : .•........................................ 201·887·5700 

Hewlett-Packard Co., 1820 Embarcadero Rd., Palo Aha,'CA 94303 ", Call Local Sis. Off. 
t K&L Mi~rowa':te, Inc., 408 Coles Circle, Salisbury, MD 21801 . . . . . . . . . . .. 301-749-2424 

KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jelferson Ad., Whippany, NJ 
07981 ................................................................ 201-887-8100 

Lark Engineering Co., 26401 Calle Rolando, san Juan Capistrano, CA 92675 
· . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . .. 714-493-9501 

t Lorch Elctms., 105 Cedar La, Englewood, NJ 07631 ....... ; . . . . . . . . . . .. 201·569-8282 
§ Macom Inds., 8230 Haskell Ave., Van Nuys, CA 91408 

M/A-Com Micrqwave Components, Inc. MIA-Com, South Avenue, BurUngton, MA 01803 
' .............................. , .. .. •... .. . . . . . .. .. ... . .. .. . . . . . . . .. .. .. 617-272-3000 

Maury Microwave, 8610 Helms Ave, Cucamonga, CA 91730 .....•...... 714-987-4715 
Micro-Coax Components, Inc. a un Company, Box E, Collegeville, PA 19426 

· ............................ ,' . . . . . . . . . •. . . . . . . . • . . . . . . . . . . . . . . . . . . . . .• 215-489-3700 
t.MicroIab/FXR, 10 Microlab Rd, Livingston,NJ 07039 ...............•... 201-992·7700 

Microphase, 587 Connecticut Ave., Norwalk, CT 08656 .... . . . . . . . . . . . .. 203-866-8000 
§Microwave Development Labs., 10 Michigan Dr, Natick, MA 01760 .. : .. 617-655-0060 

§tMicrowave Filter Inc., 6743 Kinne St, East Syracuse, NY 13057-C1486 : ... 315-437-3953; 
800-448-1666 

• t Mitec EIctms., 1.5 Commerce St, Williston. VT 05495 ............. ,...... 802-864-0064 
§t Murata Erie North America, Inc., 1148 Franklin Ad., s.E., Marietta, GA 30087 

· . . . . .. .. . .. . .. .. .. . . . .... .. . .. . . . . .. . . . . . . . .. . . . .. .. .. .. .. .. . .. . . . .... 404-952-97n 
t Narda Microwave Corp., 435 Moreland Ad., Hauppauge, NY 11788 .. ... 516-231-1700 
t Premier Microwave, 35 NeW Broad St, Port Chester, NY 10573 ......... 914-939-8900 

RACOM Corp.. 1028 W. Mauda Ave. Sle. 401, Sunnyvale, CA ~ .... 408-737-2460 
t Reactel, Inc., 687-0 Lofstrand La, Rockville, MD 20850 .......•....... ,. 301-279-5535. 

AFI Corporation, 100 E. Pine Aire Dr, Bay Shore, NY 11708 ............ 516-231-8400 
tSege Laboi'atories, Inc. 3 Huron Dr, Natick, MA 01778 .................. 617-653:-{)844 
§ Sealectro, 225 Hoyt St, Mamarorieck, NY 10543 ......................... 914-688-5600 
§ Sinclair Radio Labs.. 122 Rayette Rd., Concord, ONT. CANADA L9W2Y8 

....... ................... :: ........................•................... 416-669-1244 
Spectrum Contro~ Inc., 2185 W. 8th Sl, Erie, PA 16505 ................. 814-455-0986 

§t Systron-Donner Microwave Diy, 14844 Oxnard St, Van Nuys, CA 91409 
....................................................................... 818-786-1780 

Telco Products Co., 44 Sea Cliff, Glen Cove, NY 11542 ................. 518-759-0300 
t Teledyne Microwave, 1290 Tetra Bella Ave., Mountain View, CA 94043 

....................................................................... 415-986-2211 
t Telonic/Berkeley, 2825 Laguna Canyon Rd., Laguna Beach, CA 92852 ' 

· . .. .. .. . . .. .. .. .. . .. .. .. . .. . .. .. . . .. . .. . . . .. . . . .. . . . . .. . .. .. .. . . .. . ... 714-494-9401 
Texscan Instruments, 3169 No Shadaland, Indianapols, IN 46226 ...•... 317-545-4196 

t Transco Prociicts, Inc. 4241 Glencoe Ave., Marina deiRey, CA 90295 .. 213-822-OBoo 
t UTE'Microwave, 3500 Sunset Ave., Asbury Park, NJ 07712 •.•...•..•... 201-1122-1009 

Rlters, Continuously Variable-2700 
t Vanguard EIctms. Co, 1480 W. 178th St, Gardena, CA 90248 .......... 213-323-4100 

Varian AsSOCiates, Inc, Microwave Tube Div., 611 Hansen Way, Palo Aha, CA 94303 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 

Veeca Instruments Inc.. Terminal Dr., Plain";""" NY 11803 .............. 516-349-8300 
tWavecom, 9036 Winnetka Ave, Northridge, CA 91324 .................. 818-882-3010 
tWavetek Indiana, Inc., 5808 Churchman, Beech Grove, IN 46107 ........ 317-787-3332 

Filters, Color, Panel Light- Also see Lenses, Readout & 
Display; Lenses, Filters, Windows, Infrared-2450 -
See Vol. B ' 

Filters, Comb-2700 
t Microsonics Inc., 60 Winter St, Weymouth, MA 02188, 617-337-4200 •.•. A.1386 

Precision Filters, 240 Charry St, Ithaca, NY 14850, 607·2n-3550 ••••••• A.1626 
Sokol Crystal Prods., Inc., 121 Water St, Mineral POint, WI 53565, 608-987-3363 

................................................................. A.1435 
Advanced Filter Devices, Inc.,6241 Yarrow Dr, Ste. 0, Carlsbad, CA 92008' 

.............................. : ........................................ 619-438-2074 
tAipha Camps., 1108 E. Simpson Rd, Mechanicsburg, PA 17055 ........ 717-697-8595 
t Applied Research, Inc, 160 Dupont St, Plainvi""" NY 11803 ............ 516-349-9200 
tArralnc.15HaroldCt,Bay'Shore,NY 11708 ........................... 516-231-8400 
t Artronic Instr. Co., Inc., 9 Division St, Sidney, NY 13838 ................. 607-563-8444 
tAxel Elctms., General Signal Corp., 134-20 Jamaica Ave, Jamaica, NY 11418 

· ..•..................•...........................•................. : .. 718-291-3900 
tOO EIctms., 30 South Sl, Mt Vernon, NY 10550 ........................ 914-664-5591 

( tBlackhawk Networks Corp., 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 
....................................................................... 608-752-8701 

tCirtech, EG & G, 15237 Cherry St, Stanley, KS 66223 .................. 913-681-2801 
Dele Electronics, Inc., Tempe Oiv, 1155 W. 23rd Sl, Tempe, AZ 85282 .. 602-967-7874 

t Darnon/Elctrns. Div., 80 Wilson Way, Westwood, MA 02090 ............ 617-329-2460 
Electrocom Inds., 1105 N.lronwood Dr., S. Bend, IN 46615 .............. 219-232·2743 
Elect Prec. Comp. Corp., 11 W. Sandford Blvd., Mt Vernon. NY 10550 .. 914-684-2333 
Engelmann Microwave Co, KDI Pyrofilm, 80 S. Jelferson Rd., Whippany, NJ 07981 

....................................................................... 201-887-5700 
:tESC Elctms. Corp., 534 Bergen Blvd. Palisades Pk, NJ 07650 .......... 201-947-D4oo 

Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830 ............. 617-374-0761 
t Frequency Elctrns., 55 Charles Undbergh Blvd, Milchal Field, NY 11553 

· .. .. . . . . .. . .. . .. .. . .. .. . .. .. . . .. . . .. .. .. . . . .. . .. .. . . .. .. . . . . . . . . . .. . .. 516-794-4500 
t Frequency Salective 'Networks, Inc., 69-20 Garfield Ave., Woodside, NY 11377 

....................................................................... 718-424-7500 
t Genisco Technlg. Corp, Fikers Div, 18435 Susana Rd, Rancho Dominguez, CA 90221 

..................................................•.................... 213-537-4750 
tHertz FiKer, 3 Aerial Way, Syosse!, NY 11791 ........................... 516-822-4770 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061-1130 ..... 913-782-0012 
t Hughes Solid State Products, 500 Superior Ave., Dept E8, Newport Bch, CA 

92858-6903 ...................................... : ................... 714-759-2411 
t Integrated Microwave, 11526 Sorrento Valley Ad., San Diego. CA 92121 

...•................................................................... 619-457-0277 
tK&L Microwave, Inc., 408 Coles Circle, Salisbury, Mq 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 'So 48th Ave., Phoenix, AZ 85043 

......................................................... 0 .............. 602-272-7944 
KDI Electronics, Inc., EngeImailn & Pyrofilm Divisions, 60 S. JelfersOn Rd., Whippany, NJ 

07981 ................................................................ 201-887-8100 
t KR Electronics, Inc., 91 Avenel St, Avene( NJ 07001 . . . . . . . . . . . . . . . . . .. 201-636-1900 

Lark Engineering Co., 26401 Calle Rolando, San Juan Capistrano, CA 92675 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-493-9501 

t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07831 ....•.......•....... 201-569-8282 
Maury Microwave, 8810 Helms Ave., Cucamonga, CA 91730 ............ 714-987-4715 
McCoy Electronics Co., Sub. Oak Technology Inc., 100 Watts St, P.O. Box B, Mt Holly 

Springs. PA 17065 ................................................... 717-466-3411 
t Microlab/FXR, 10 Microlab Ad., Livingston. NJ 07039 ....•.............. 201-992-7700 

Microphase, 587 Connecticut Ave., Norwalk, CT 08856 ...... . . . . . . . . . .. 203-866-8000 
Microwave Development Labs., 10 Michigan Dr, Natick, MA 01760 ..... 617-655-0060 

tMonitor Prods. Co., Inc. Post Office Box 1966, Oceanside, CA 92054 •.. 619-433-4510 
North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542 .............. 516-671-5700 

tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 
tPiezo Crystal, 100 'K' St, Box 619, Carlisle, PA 17013 ................. 717-249-2151 

RACOM Corp., 1028 W. Mauda Ave. Sle. 401, Sunnyvale, CA 94086 .... 408-737-2460 
tReacte!, Inc. 687-0 Lofstrand La, Rockville, MD 20850 ............ , .::. 301-279-5535 
t Reeves-Hoffman Oiv, 400 W. North St, Carlisle, PA 17013 ............. .717-243-5929 
, RFI Corporation, 100 E. Pine Aire Dr, Bey Shore, NY 11706 ............ 516-231-6400 
t Rockwell FiRer Prods., 2990 />JrNay Ave., Costa Mesa, CA 92626 ......•. 714-641-5311 
§ Sinclair Radio Labs., 122 Rayette Rd., Concord, ONT, CANADA L9W2Y8 ' 

....................................................................... 416-669-1244 
§t Systron-Donner Microwave Div, 14844 Oxnard Sl, Van Nuys, CA 91409 

........................................................................ 818-7a6-1760 
tTeledyne Microwave, 1290 Terra Balla Ave., Mountain Vi""', CA 94043 

....................................................................... 415-968-2211 
tTelonlc/Berkeley, 2825 Laguna Canyon Rd., Laguna Beach, CA 92652 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 714-494-9401 
tTorotron Corp., 519 South Fifth Ave., Mt Vemon, NY 10550 ........... :. 914-584-2050 

TTE, Inc., 11650 W. Olympic Blvd, Los Angeles, CA 90084 .............. 213-478-8224 

Filters, Continuously Variable-2700 . 
A. P. Circuit Corp., 513 East 86th St, P.e. Box 1350, New York, NY 10028, 

212-737-1348 .................................................... A.1592 
Krohn-Hlte Corp., Avon IndL PI!., Bodwell St, Avon, MA 02322, 617-580-1660 

•••••••••••••••••• '" •••••••••••••••••••••••.•••••• , •••••••••••••• 001259 
Precision Fillets, 240 'Cherry St, Ithaca, NY 14850, 607·2n-3550 ~....... A.1826 

§ AMF Inc., AMF Cuno/Generai Fiker Products Division. 400 Research Pkwy., Meriden, CT 
06450 .................... , ....................... , ..................... 203-237-5541 

t Axel EIctms., Generat Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 
...•.•...•••..••.... : •............•..•.....•..•............•. ~ ......... 718-291-3900 

Coaxial DynamIcs. 15210 industrial Parkway, Cleveland, OH 44135 ..... 216-267·2233 
Comstron Corp., 200 E. Sunriss Hwy, Freeport, NY 11520 .........•.•... 516-546-9700 

EEM 1985 §-Product sold through distributors t-:-Product meets MIL specs A-61 



Filters, Continuously Variable-2700 (Cont'd) 
t Daden Assocs" 23011 Moutton Pkwy" Ste. A 12, Laguna Hills. CA 92653 

.............................•.........•....•.......................... 714-770-1522 
tDettronic Crystallnds., 215 At 10, Bldg. 3,·Sec. 5, Randolph, NJ 07869 ................ . 

201-;361-2222 
.... §Dynamics. Div. of WaUjlh Controls Corp.. 9001 Fullbright Ave.. Chatsworth, CA 91311· 

......................... : .. : .... .' ...... , ....... , ....... : ................. 818-998-8281 
Eaton Corp" Microwave Products Division, 955 Benicia Avenue, Sunnyvale, CA 94088 

.... • d ••••••• ..... ; ..... : •••••• : .......... , .. : ............. : ....... : •• 408-7:J0.6300 
§t Eaton Corp, Yig-Tek ProdS.. 785: Palomar Ave., Sunnyvale, CA 94086 .. ..40&;737.7300 

ESC Elctrris: Corp., 534 Bergen' Blvd.. Palisades PI<, NJ 07650 ........•. 201-947-()4(J() 
Fogg Sys., 1;559,2 E ~via Dr" Aurora. CO 80011 ...............•..... :'. 303-344-1883 
Frequency Devices, Inc.. 25 Locust St, Havl!rhill, MA ,0.1830 ........ :" .... , 617-374-0761 

• Frequency Selective Networks, Inc, 69-20 Garfield Ave., WoodS~ NY 11377 . 
............................. : ........ : ...... , ...... ~ ........ " ... : ... : .•.. : 7.18-424-7500 

· t General Microwave Corp., 155 Marine St, Farmingdale,. NY 11735 ...... 518-694-3600 
t K&L Microwave, Inc.. 408 Coles 'Circle, Salisbury, MD 21801 .... :: ....... 301-749-2424 

Lark Engineering Co" 26401 Calle Rolando. San Juan capistrano, CA' 92675 ; 
..................... : ...................... , ........................... 714-493-9501 

tLprch Elctrns.; 105 Cedar.La~Englewood, NJ 07.631· ...................... 201-569-8282 
Maury Microwave, 8610 Helms Ave., Cucamonga. CA 91730 .... : ........ 714-967-4715 

t Microlab/FXR, 10 Microiab Rd., Livingston, NJ 07039 ................... 201-992:7700 
§t Microwave sitter Inc., 6743 Kinne St.. East Syracuse, NY 13057-0486: ... 31~-437-3953; 

. \. . 800'448-1666 • 
tNarda Micr6wavto..~., 435 Morelal'ld Rd..Hauppauge, NY 11788 ..... 516-231-1700 

.. Paloinai ~ngrs.,( 455, Escondido, CA.92025 ......................... 619-747-3343 
t Preinier Microwave, 35 New Broad St, Port Chest"" NY 10573 ......... 914-939-8900 

RACClM Corp., 1028 W. Maude Ave. Ste. 401, Sunnyvale, CA 94086 .... 406-737-2460 
Reeves-Hoffman Div., 400 W. North St.. Carlisle, PA 17013 ....• '.' . . . . . .. 717-243-5929 
RFI Corporation 100 E. Pine Aire Dr" Bay Shorej'NY 11706 ............ 51.6-231-6400 

§tSystron-Donner Microwave Div" 14644 Oxnard St, Van NUYS,CA 91409 
......................................•.... ~ ............... : ...•...... 818-786-1760 

t Telonic./Berkeley', 2825 Laguna CanyOn Rd.. LaQuna Beach, CA 92652 
. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 714-494'9401. 

Texscan Instruments. 3169 N. Shadeland, Indianapolis. iN 46226 ........ 317~s45-4196 
t TRAK Microwave,' Western Division, 735 Palomar Ave, Dept E-5, Sunnyvale, CA 94086 

.......... _ .............................. :. . . . . . . . . . . .. . . . . . . ... . . . .. .. 408-735-9660 
Universal Ad-Yu Elctrns., Inc:, 2517 E. Norwich St, Milwaukee, WI 53207 

............... .' ......... : .......................... : ... 414-482-4100 
· tVibration Instrs, Co., 1614 Orangethorpe Way, Anaheim, CA 92801 ...... 714-879-6085 

Vistar Corp" 13740MCCorrnick Dr" Tampa, FL33625 ....... : ........... 813-655-6611 
tWavec<im, 9036 Winnetka Ave.. Northridge, CA91324 ....... : .... : ..... 818-882-3010 

Wavetek Indiana. Inc, 5808 Churchman, Beech Grove, IN46107 ........ 317-787-3332 

t wav.et.~ .R""kl~~ .scientifi.c,.~.: 1.0 .~~IVO. ~r:,. ~.'fklei~H .I~l ~~ .R~.klei~I~6~~ 

Filters, Crystal (Incl. Monolithic Devices)-2300 
t Comstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520, 516-546-9700 

•• , •••••• , •• _.; •• i ................ , .... , ••••••••••••••••••• A.1327,1595 
t CTS Electronics Corp. .. Knights Divislon,4OO Reimann Ave., Sandwich, IL 60548, 
. 815-786-8411 ......... '. ..• , ..... : ........ , .•.•. , ••.• " •. ~ ........... '. A.1356 
t Damon/Elctms. Div., 80 Wilson Way, WestwOod, MA 02090,1117-329-2460 

•..• , ; .••••..•.••••.•.••.••••• , ••••.••.•••.•••.••••.•.••••••.••.•• A.1360' 
§tFox Elctrns.,~.Ci. Box 1078, Cape <:9181, FL 33910, 813-482-7212 •.••.•• A.136~ 

Frequency and Time Systems, Inc., DATUM, INC., 34 Tozer Rd., Beverly, MA· 
01915,617-927-11220 ...... : ..... , ... : ••. ,. ,., ..................... A.13M 

t Frequency Elctrns., 55 Charles Lindbergh Blvd.,MitchelF' .. ld, NY 11553, 
516-794-4500 ..•..•••.•••• " ............... , .................... , A.1367 

t Frequency Selective Networfls, Inc., 69-20 Garfield Ave., WoOdside, NY 11377, 
718-424-!500 .,., •• , ................. ; •• ~ ............ : •.••••. : .... A.1369 

Hisonlc, Inc., 249 N, Troost, P,O. Box H30',·Olathe, KS.66061-1130, 913-782-0012 
' ...... , ........... , .•. , ........... , ................... ,., .••.•.• , •. A.1610 

t Hughes Solid State Products, SOO Superior Ave., Dept.·EIY, Newport Sch" ~CA . 
92658-8903,714-759-2411 ............................ , ............ A.1370 

t McCoy EllIcIronics.Cp., Sub. Oak Techll(liOgy .inc" 100 Watts St., P.O. Box B, MI. 
Holly Springs, PA 17065,'717-486-341.1 , ........ ; ............ , ........ '1..1381 

t Microsonics lile., 60 Winter St, Weymoutih, MA 0:ti88,. 617-337-4200, •••• A.1-386 
· t Monitor Prods, Co., Inc" Post Dflice Box 1966,O!:eaneide, CA 92054, 
" 619-433-4510 .•..• , ................ , ............ , ..... , ........ '. ... A.I391 
§t Murata Erie North America, Inc., 1148 Franklin Rd., S£., Marietta, GA 300,,7, 

404-952-9777 ......... :.,., ,; ................ , .• , •. " ...... , ...••.• ,.:. 1. •. 1396 
t OPT lnds. Inc., 300 Red School La., Phimpsburg, NJ 08865, 201-454-2600 

.. c ••• · ....................... ; ••••• , •• · •••••• ;,., .... ,., ................ A.1401 
t Piezo Technology Inc.; 2525. S/lader Rd:; Orlando, FL 32!104, 305-298-2000 . 

..................... :: •• , ......... ,., •• , 'C" •. J .. ,., ... , Ao'\!!3-1415,1417 
t Reeves-Hoffman Div., 400 W. North St., Carlisle, PA 17013, 717-243-5929 

••.••.••• : •.•• , ...... , ......... , ..... , .... , .......... '.' ., .... _ ....... A·1425 
Sokol Crystal ProdS:, Inc., 12'·Watei,St., Minerai Point, WI ~65, 608-987-3363 

.......... c ••••••• , ...... , .' •• "';".';"'" , ................. , ......... A.1435 
.t Advanced Fitter Devices. lo.c.. 6241 Yarrow Dr., Ste. 0, C;orIsbad, CA .92008 

.................. ,., ............... , ................ :: .. : .............. : ... 619-438-2074 
tAlpha Camps., .1106 E. Simpson Rd" Mechanicsburg, PA 17055 ...•.... 717-697-6595 
t BlaCkhawk NetWorks Corp., 14 N. Parker Dr" P.O. Box 919, JanBlWille, WI 53545 

•..... : •................... : .. : ..................... : ....... , .............. 608-752-6701 
Cal Crystal Lab" Inc., 1142 N. Gilbert, Anaheim, CA 92801 .............. :714-991-1580; 
• . . . 800-854-XT AL 

,tCirtech,EG;&G,15237CherrySt,Stanley,KS66223 ........ : ......... 913'681-2801 
Cord Electronics. Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 . C'. 516-935-3640 
CTS Corporation, 905 NorttfWest Blvd., Elkarl;lN 46514· .' ..... c.:.: .... 219-293-7511 

§Dale Electronics, Inc.. Tempe Div., 1155 W.23rd St, Tempe, AZ. 85282 .'. 602-967-7874 
tGenisco'Technlg. Corp., Filtl"'" Di1l., 16435 Susana.Rd., Rancho Domingue:z, CA 90221 

.. , ......... , ............... c ......... ' .......... , ... , ...... , ...... 213-537-4750 
·§tGra-Marlnc., 3165 McCrory PI., SIs. 265, Orlando, FL 32803 ............ 305-894-3351 

t K&L Microwave, Inc., 408. Coles Circle,~SalIsbury, MD 21801 , .... , ...... 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ. 85043 

............... , .......... ' ..... '.' .... , .. ' ...•..... : . . . . . . . . .. 602-272-7944 
t KCK America Inc., 1245 ForeSt :Ave., Ste .. 1 0; Des Plaines. IL s00l!r ..... 312-297-5435 

PRODUCT INDEX & DIRECTORY 
t Leigh Instrs. Ltd.. Frequency Control Div., C. R Snelgiove Co" 141 Bond Ave., Oon Mills. 

ON, CANADA M3B 1M2 .............................................. 416-447--!1531 
tNetcom, 3002 Commercial Ave., Northbrook, IL 60062 .~ .........•........ 312-564-5100 
tPiezo Crystal, 100 "K" St, Bo~ 619, Carlisle, PA 17013 ................... 7-1M~49-2151 
'§Q-Matic Corp.. 319;4-0 Airport Loop Dr, Costa Mesa. CA 92626 ......... " 714'545-8233 

RFI. Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11-706 .............. 516-231-6400 
t,Savoy Elctrns., P.O. Box 5727, Ft Lauderdele, FL 33310 .. 305-563-1333;800-327-1282 
· Sen-try Mig., Crystal Park,phickasha, OK 73018 ... ,...... 4.o5-224-6780;aoo-S54-8850' 
~hln EIac. Co., 1-111'18 Nakamagome, Ota-Kti, TOkyo, JAPAN (03) 775-2111 

Filters,. Delay-2700 
Alpha Camps., 1106 E.·SimpsonRd.. Mechanicsburg. PA 17055 

t BG Eicims., 3.0 South St, Mt Vernon, NY 10550 ................ : ...... . 
t KR Electronics. Inc., 91 Avenel St., Avenel, NJ :07001 ............ , .... .. 

Filters, lligital-2700 . 

7-17-697-8595 
914-664-5591 
201-836-1900 

Curtis Inds., 8000 west ToWer .Ave .. Milwaukee, WI 53223, 414-354-1500 
.. , .•.•••..•.•..•...•.•..•.•.• , .... , ......... , •.•.• ,., •. , .......... A·1599 

f:requency Devices, Inc., 25 Locust St., Haverhill, MA 01830, 617-374-0761 
................ : ......... _ •• .' ... , ...... ~ ........................... 001j!31 
Toko America, Inc" 1,2SO' ~anville Dr., Ml Prospect .. IL 60056; 312-297-0070 r 

............... , ...................................... , ........... A·I643 
tAeroflex Labs., Microelctrns. Div" 35 S. Service Rd., Plainview, NY 11803 

.............................. : .................. c .............. : ...... 516-694-6700 
tAlpha eompi. 1106 E. Simpson Rd" Mechanicsbuig.PA 17055 : ........ 717-697-8595 

A P. Circu~ Corp., 513 East 86th,SkP.O. Box 1350, New York, NY 10028 
............................ , ........... " ............................... 212-737-1348 

Bruel & Kjaer Instrs.lnc" 185 ForestS!" Marlboro, MA 01752 ........... 617-481-7000 
tDietz Design, Inc.. 100 Electronics Pkwy" Betton MO 64012 : ............. 816-331'-4911 

Engelmann Microwave eo.. KDI Pyrofilm, 60 S. Jefferson fld., Whippany, NJ 07981 ' 
... , ...... , .... , ............ " ..................... ,...... ..... '201-887-5700 

Engineered Comps. Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 
. ........................... .'. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-544'3800 

t.K&L Miciowave, Inc., 408 Coles Circle, SaliSbury, MD21801 .. 301-749-2424 
Mathematical Systems Design, Inc., 2850 Ocean Park Blvd., Ste. 300, Santa Monica, CA 

90405 : .......... '.' .................................. :' ..... .' . . . . . . . . .. 213-450-9851 
McCoy Electronics Co., Sull Oak Technology Inc., 100 Watts St, P.O. Box a Mt. Holly 

Springs. PA 1.7065 .................... : ....... :............ 717-486-3411 
Precision FiKer~ 240 Cl)erry St, Ithaca. NY 14850 ...................... 607-277-3550 
RCI/Data. 1~2Lakewood Rd., Toms.River, NJ 08753 ........... : ...... 201-341-8361 
RFI Corporation, 100 E. Pine Aire Dr., B;l.y Shore, NY·1l706·.. . ...... 516-231 c6400 
Signatron, A Unit OfSu~ Corp., 1,2 Hartwell Ave" Lexington, MA 02173 

.......................................................................... 617-861-1500 
Television Equip. Assocs.;Box 393, So. Salem, NY 10590-0393 914-763-8893' 

t T elon!c/Berkeley, 28,25 Laguna CanYon Rd., Laguna BeaCh, CA 92652 
714-494-!!".ol 

t Valor Electronics, Inc" 2950 Airway Ave.. Bldg. C'5, Costa Mesa, CA 92626 
· , ........................ .' ................... : .......................... 714-540-9261 
· Varian AsSociates, Inc, Microwave Tube Div" 611"Hansen Wa'll Palo Mo, CA !!4303' 

..... :: ............. : .................................................... 415-493,4000 
Wavetek Rockland Scientific, Inc, 1 0 Volvo Dr., Rockleigh Indl ... Pk., ROCkleigh, NJ 07647 

..... : .......... ,..................................... ............... 201-767-7900 

Filters, Dispray-2450 -:-' See Vol. B 

Filters, EaMI/RFI-2700 , 
Amecon, Inc., 1900 S. Chris La, Anaheim, CA 92805, 714-634-2220;800-392-2292 

...... ,' ...•• ,. , •• ,'.". , .................................. A.2112-2113,2117 
AMP Incorporated, Box 3608, Harrisbuf!l, PA 17105, 717-564-0100 .•...• A.I590 

§ Belllnds., J. W. Mille~ Div., 19070 Reyes Ave., ;>;0. Box. 5825,' Rancho . 
Dominguez, CA 90224, 213-537-5200 .. , •..•.•.•.• , ..... ,., •.• , ...... A.1215 

§ Compac, 279 Skidrilore Rd., Deer Park, NY 11729, 516-667-3933 ...••.•.• A.1594 
CO.ntrol C9f'CBPts Corp" P.O. Box 1380, BioghaR1lon, NY 13902-1380, 

607-724:2484 ••. : ................................................ B.o1233 
§ Corcom, Inc., 1600 Winchester Rd., libertyville, IL 60048,312-680-7400 

........... :....... ............... ........ .. .... , ........ , ..................... A·1596 
§t Cornell-D.ubiller Elctrns., Wayne' Interchange, Plaza·l, Wayne, NJ 07470, " , .' 

201-25.6-2000' .............. ,., •..•. ; .• ,'.: ....... , ................. , ..... A.I597 
§ Curtis Inds., 8000 W~., Tower. Ave.,; Milwaukee, WI 532.23, 414-354-1.S00 

, ... " .......... " ................................ ,' ................... A·1,599 
§ Della ,ElectroniC Ind, USA, Delta Elctrn, Ind. Co. Ltd., 3401 Investment I!lvd.; Ste. 

5, Hayward, CA 94545, 41&'785-5231;415-785-5235 .•.•••. , ........... A.I600 
Filler Concepts Inc., 2624. S. ROU$S8I1!>, Santa Ana, CA 92707, 714-545-7003 " 

..................... , .•.•.•..• , ............................ ,' .•.. ,. A.1S06 
t ;:iltron Co:, Inc., Div. of Aeroflex labS., Inc., 148-E Sweet Hollow Rd., Old 

Bet/lpage, NY 118~, 518-752:1144 ...... " ... : .: •.•• , ..... , .• , •.. : .. A-1608 
§t JMK, Inc., 15 caldwell Dr" Amherst, NH 03060, 603-1186-4100 ••.•.•...•. A.,1611 

tUncjgren.RF Enclosures, Inc., 1228 Capitol Drive, Addison; IL 60101, 
" 312-6211-9100 :: .. : ...•..• , ....... , ......... '."" ..•. : ................. C·1726 

t_tuchen Capacitors,lnc.,.420,Park Ave" Perth Amboy, NJ08861, 201-442-0500 
, •• : .• , ••.•• , ................. , ...... c •.• :............ ~.,1133 :1.614,1615 

§tMiIrata Erie North Americe,lrie., 1148 Franklin Rd" S.E., Marietta, GA 30067, 
404-952-9m .•.• ; .• -., ." • • • • • . .... . • . .. . • . ..... • ... •. • . • . Ao1582,1616,1617 

.NWL.Transformers, Rising Sun Rd., P,O, Box :\58, Bordentown;NJ08S05, 
. .' 609-296-7300 •••••• : •• :., ............... , .... : .................. ,~. 001735 

t NWL Trl'nsformers, Rising Sun Rd.,. P,O. 8C1x 358, Bordento""n,NJ 08S05, 
609-296-7300 ...•.•..•. "," ......... ,., ............................. 001735 

· Pan-MagnetiCS Inti., Inc., 455-A Carspn.Plaza Dr., carson;CA \10746, 
213-532-1790· .... , .•••••..•••.•.. ~ •.•• :: .............. ,; ...... ;',. '.' A.2213 

... Pica Elclrns., 453 North MacQuesten Pkwy., Ml Vernon, NY 10552, 
914-699-5514;800-431-1064' , ................... ,.: ••••• : ......... ,' .. A.1270 

Polyphase lnatr., 175 Commerce Dr., Ft. Wa""ingto", PA 19034, 215,.643-69SO 
, .•.•.••.•..•.• , •..•.• , •• : ......... : .•.. ~ ...... , •. : , .•. , ........ , .•• ·A·1622 

Potter.Co., P.O. Box 337, North Hwy.51, Wesson, MS 39191, 601-643-2215 
••••••••••••••••••••••••••••••.•.• ~'. ~" ..... '> ••• ~ •• ".; '0,/ ~ .'. ,; ~ . ' •.••••.•• ;, ~ .:A.t623 

§-Prodli6tsolt1:throughaistributors t,...Product meets MIL specs 
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Power Dynamics, 59 Lakeside Ave., Weat Orange, NJ 07052, 201-762-6886 
.•.•.•..••••.•..•••••••.•.•.•...••••...••.••••••.•.•••.••.•.••.•• A.1628 

Renco Elctrns., 60 JefFyn Blvd., E., Deer Park, NY 11729, 516-586-5566 
................................................................ A.1274 

t RFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706, 516-231-6400 
................................................................. A.1629 

SFE Technologies, 15011at St., San Fernando, CA 91340, 213-365-9411 
A.1630 

Signal Transformer, 500 Bayview Ave., Inwood, NY 11696, 516-239-4510 
................................................................. A.1632 

§t Spectrum Control, Inc., 2185 W. 8th St, Erie, PA 16505, 814-455.{1986 •. A.1635 
§ Standex Elctrns., 4538 Camberwell Rd., CinCinnati, OH 45209, 513-871-3777 

.................................................................. A·1638 
§ TDK Corporation of America, 4711 Goll Rd., Skokie, IL 60076, 312-679-8200 

.......... : ................................... , •••....• A.1278,1640,1641 
Amphenol, An Allied Co., 43 Commerce Ct, Lisle, IL 60532 .............. 312-983-3500 

t Ark Elctrns. Corp., t325 Industrial Hwy., Southampton, PA 18966 ........ 215-322-6510 
t Astronautics Corporation of America, P.O. Box 523, Milwaukee, WI 53201-0523 

........ '. ' .. ... ..................................................... 414-447-8200 
t Axel Elctrns., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

................. .'........... 718-291-3900 
t Brady Co., 574A Somerset St, N. Plainfield, NJ 07060 201-753-7988 

Captor Corp., 5040 S. County Rd. (25A), Tipp City, OH 45371 513-667-8484 
tCentre Engrg., 2820 E. College Ave., State College, PA 16801 ...... 814-237-0321 
t Chomerics, I~c., 77 Dragon Ct, Wobum, ~A 01888 ................. 617-935-4850 
t Circle ElectroniCS, A Division of F-Dyne Elctrns., 3501 Electronics Way, W. Palm Beach, 

FL 334Q7 ......... ..................................... 305-844-1310 
Comstron Corp., 200 E Sunrise Hwy, Freeport, NY 11520 516-546-9700 

§Cornell-Dubilier Electronics, 150 Avenue "L", Newar~ NJ 07105 ..... 201-589-7500 
t Cramer Coil 8. Transformer Co., Inc., 1121 15th Ave., Grafton, WI 53024 

414-377-7040 
§Current Technology, Inc., 1400 S. Sherman, #202, Richardson, TX 75081 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... ................ 214-238-5300 
De Coursey Engrg. Lab., 11828 W. Jetterson, Culver City, CA 90230 . . 213-EX7-9668 

§Dispiex, Inc., Alexander Place, Glen Cove, NY 11542 ....... 516-671-4400 
Dontech Inc., 601-606 Airport Indl. Blvd., Doylestown, PA 18901 ......... 215-348-5010 

t Dynamic Air Engrg, Inc., EMC Fitter Div, 620 E Dyer Rd., Sanla Ana, CA 92705 
................. .. .............. 714-54(}-2081 

§ Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 .......... 818-573-3300 
§Electronic Specialisls, 171 SoUlh Main St, Natic~ MA 01760 ............. 617-655-1532; 

80(}-225-4876 
tElmag, 54 Clark St, Newar~ NJ 07104 ................... .' ........ 201-481-1600 

Engineered Camps. Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 
.. .. .. .. .. .. .. .... 805-544-3800 

§Ericson Mfg. Co., 4215 Hamann Pkwy., Willoughby, OH 44094 ...... 216-951-8000 
ESC Elctms. Corp., 534 Bergen Blvd. Palisades Pit, NJ 07650 ... 201-947-0400 

tEstes Engrg. Co., 930 Marine Dr., Port Angeles, WA 98362 ......... 206-457-0904 
tEvaporated Coatings, P.O. Box 160, Huntingdon Valley, PA 19006... 215-947-1465 

§t EWC, Inc., 725 Federal Ave. Kenilworth, NJ 07033 ....... 201-245-3200;80(}-526-4048 
§Fan-S Corp., 7158 Industrial Pit Blvd, Mentor, OH 44060 216-951-3300 
t F-Dyne Elctrns., 449 Howard Ave., Bridgeport, CT 08605 ................ 203-367-6431 
t Fi~Coil Economy Inll., inc., 800 Axinn Ave., Garden City, NY 11530 ...... 516-228-9445 
t Genisco Technlg Corp., Filters Div., 16435 Susana Rd, Rancho Dominguez, CA 90221 

. 213-537-4750 
§t HO~ki~~ E~g;g.: '1~290ciF;';;thiil'Bi~ci:"s~~ F';;';~~d.;" CA' 91 342' . : : : ..... ' 213-361-8691 
§t Inductive Prods., Inc., 117.33 Markon Dr., Garden Grove, CA 92641 .. ... 714-891-2572 

Industrial Midwec Capacitors, 4902 T ollview Dr., Rolling Meadows, IL 60008 
..... ...... ....... ....... ....... ..... 312-577-0120 

Inter-Technical Grp., Box 23, Irvington, NY 10533 ....................... 914-591-6822' 
ITC Systems, Inc. 3739 Meru Lane, Santa Barbera, CA 93105 . .. 805-682-8122 

§t m Cannon, 666 E Dyer Road, Santa Ana, CA 92705-5664 ............ 714-557-4700 
Kalgio Elctrns. Co., Inc., 6564 RUCh Rd, E Allen Twp., Bethlehem PA 18017 . 

.............. 215-837-0700 
Keene Ray Proof, Keene Corp., 50 Keeler Ave., Norwall<. CT 06878 203-838-4555 
Kessler-Ellis Prods., 120 1st Ave. Atlantic Highlands, NJ 07716 ......... 201-291-0500; 

8O(}-831-2165 
§tKyocera Inll., Inc, Elctrn. Comps. Grp., 11425 Sonenlo Valley Rd., San Diego, CA 92138 

............. '. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 619-454-1800 
Lambda ElectroniCS, Veeco Instr., Inc., 515 Broad Hollow Rd, Melville, NY 11747 

. .. .. . .. .. .. .. .. .. .. .... ' 516-694-4200 
§Lea Dynatech, Inc., 12516 Lakeland Rd., Santa Fe Springs, CA 9067(}-9990 

.. .. .. .. . . . .. .. .. .. . .. .. . .. 213-944-0916 
Leclm Magnetics, Inc., 6056 W. Jetterson Blvd., Los Angeles, CA 90016 

. . . . . . . . . . . . . . . . . . . . . . .. 80(}-325-9814;213-87(}-9383 
Liberty Mirror, Libbey-Owens-Ford Co., 851 Third Ave., Brackenridge, PA 15014 

................. .................. 412-224-1800 
t Magnele~ 7315 Red Deer Dr., Boulder, CO 80301-4696 ................ 303-442-6700 
tMagnetico Inc., 182 Morris Ave. Holtsville, NY 11742 ................... 516-654-11Ei6 
t Metavac, Inc., 45-68 162nd St, Flushing, NY 11358 ... . ................. 2l2-H15-0400 
§ Murala Mfg. Co., Lid, 26-1 (}-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 

................................................ 075-951-9111 
t Oplical & Conductive Coatings, Meridian Inds. Inc. 428 N. Buchanan Cir., # 8, Pacheco, 

CA 94553 ............................................................ 415-798-6066 
Panasonic, Ind'i. Elctrn. Camps., P,l.nasonic, Elctrn. Camps. Div., Box 1503, Secaucus, NJ 

07094 ................. ................................... : ... 201-348-7000 
Panel Componenls Corp., P.O. Box-6626M, Santa Rosa CA 95406 ..... '707-523-0600 

t Power Inlegrity Corp., 1640 Pembroke Rd., P.O. Box 9682, Greensboro, NC 27408 
.. .. .. . .... . .. .. . .. .. . . . . .. . . . .. .. . . . .. .. . . . . . .. .. .. .. 919-379-9773 

Preferred Elctms., Inc., Main Line Dr, P.O. Box 954, WesUield, MA 0.1086 

tResearch Prods., 10.15 E Washington Ave.,.Madison, WI 53701 
Roederslein E;lctrns. Inc. P.O. Box 5588, Stalesville, NC 28677 
ATE Aerovox Inc., 740 Belleville Ave., New Bellford, MA 02745 

t Rtron Corp .• 7324 lawndale, Skokie, It:. 60076 .......... r ••••• 
§SI\FT America; Inc., Elctms. Sys. Div., 2414 W. 141h St, Tempe, AZ 85281 

413-568-2301 
608-257-8801 
704-872-8101 
617-994-9661 
312-679-7180 

602-894-68.64 

Filters, Harmonic-2700 
t Sanders Assocs., Inc., Electromagnetic, EMC Dept, 95 Canal St, Nashua, NH 0.3061 

............... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-885-3802 
Sanders Assocs., Flexprinl Prods. Div., Grenier FId., Manchesler, NH 03103 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60.3-669-4615 
Schaffner EMC, Inc., 825 Lehigh Ave., Union, NJ 07083 ....... 20.1-851-0644 

§Siemens Componenls, Inc., 186 Wood Ave., S., Iselin, NJ 08830 201-321-3400 
SL Homalile, Div. of SL Inds. 11 Brookside Dr., Wilmington, DE 19804 302-652-3686 
SL Waber, 300 Harvard Ave., Westville, NJ 08093 ........ 609-456-5400;80(}-257-8384 
Solar Elctrns.. Co., 901 N. Highland, Hollywood, CA 90038 ............... 213-462-0806 
Soulh American Dev. Corp., Rle. 9, G.R.D. Box 413, Hyde Par~ NY 12538 

.. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. ... 914-229-8866 
t Soulhern Electronics, F-Dyne, 726 So. Flower St, Burban~ CA 91502 ... 213-645-2458 
§ SPECO Div., Components Specianies, Inc. P.O. Box 624, 1172 Rle. 1 09, Lindenhurs~ NY 

11757 .......................... .. ............... ' 516-957-8700;80(}-645-5516 
§tSprague Elec. Co., 481 Marshall St, No. Adams, MA 01247 ............. 413-664-4411 
§t Sprague Electric Company, Distribution Division, 481 Marshall St, No. Adams, MA 01247 

...... , .. . . . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . ... 413-664-4481 
§ Slanford Applied Engm. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95050 

.. .. .. .. . .. .. . .. . . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . . . 40(}-988-07QO 
Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 718-782-420.0 

§Sun-Flex Co., Inc., 20 Pimenlel Ct, Novalo, CA 94947 ........... 415-883-1221 
§tSurgeonics LId., 344 Main St, MI. Kisco, NY 10549 ............. 914-241-3203 
tTobe Deutschmann Labs.., Inc., 550 Turnpike St., Canlon, MA 02021. 617-828-3366 
§ Tohoku Metallnds.., 5-8, 2-Chome, K~aaoyama Minalo-Ku, Tokyo, JAPAN 

................................................................... Tokyo 03-402-6161 
t Transformer & Coil Products, TRW Electronic Assemblies Division, 150 Varick St, New 

Yor~ NY 10013 .......... .. ........................... 212-255-350.0 
t Tusonix, Inc., 7741 N. Business Park Drive, P: O. Box 37144, Tucson, AZ 8574(}-7144 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 602-744-040.0 
TWP, Inc. 2133 41h St, Berkeley, CA 94710 415-548--<434 
Universal Electronics Inc., 3475 A Victor St, Santa Clara, CA 95050 . .. 408-97(}-0455 

tUniversal Shielding Corp., 20 W. Jefryn Blvd., Deer P~ NY 11729 ... 516-667-7900 
t U S Microlek Components Corporalion, 11144 Penrose St, Sun Valley, CA 91352 

................. ....................................... 818-767-6770 
Viclan, 7373A Engineers Rd., San Diego, CA 92138 .............. 619-292-1411 

§ Vidaire Electronics Mfg. Coip., P. O. Box 788, Fr<ieport, NY 1·1520 516-623-6696 
tWalkins-Johnson Co. 3333 Hillview Ave., Palo AlIa, CA 94304 415-493-4141 

Filters, Equalizer-2700 
Allen Avionics, 224 E. 2nd St, Mineola, NY 11501,516-248-8080 A.1586 
Elect Prec. Comp. Corp., 11 W. Sltndford Blvd., MI. Vernon, NY 10550, 

914-664-2333 ..•.•..•.......•.•.••.. ,.............................. A.1603 
t Frequency Selective Networks, Inc., 69-20 Garfield Ave., WoodSide, NY 11377, 

718-424-7500 .•...... ,.: ......................................... A.1369 
t KR ElectroniCS, Inc., 91 Avenel 51., Avenel, NJ 07001, 201-636-1900 ., •. A.1613 
t Reeves-Hoffman Div., 400 W. North 51., Carlisle, PA 17013, 717-243-.5929 

A·1425 
t Alpha Camps., 1106 E. Simpson Rd., Mechanicsburg, PA 17055 ....... , 717-697-8595 

A P. Circuit Corp., 513 East 861h St., P.D. Box 1350, New Yor~ NY 10028 
..................... ................ 212-737-1348 

t Axel Elctrns" General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 
.................................. .................. 718-291-3900 

tBG Elctrns., 30 South St., Mt Vernon, NY 10550 .. ' 914-664-5591 
§ Cermelek Microeleclronics Inc., 1308 Borregas Ave., Sunnyvale, CA 94088 

................ 408-752-50.00 
Chesterfield Prods. 37 Midland Ave., Elmwood Par~ NJ 07407 .... 

t Cirtech, EG & G, 15237 Cherry St., Stanley, KS 66223 
t Comslron Corp., 200 E Sunrise Hwy., Freeport, NY 11520 

Dale Electronics, Inc., Tempe Div., 1155 W. 23rd St, Tempe, AZ 85282 
t Dietz Design, Inc., 100 Electronics Pkwy., Betton, MO 64012 
t Ealon Corp., AIL Div., Comac Rd, Deer P~ NY 11729 . 

201,797-9655 
913-681-2801 
516-546-9700 
602-967-7874 
816-331-4911 
516-595-3094 

EI-Rad Mfg., 2800 W. Cullom Ave., Chicago, IL 60618 ...... . 
of ESC Eictrns. Corp., 534 Bergen Blvd., Palisades Pit, NJ 07650. 
§ Frazier, 1930 Vall~ View La, Dallas, TX 752~4 . 

.. .... 312-47.8-7300 
201-947-0400 

Frequency Devices, Inc., 25 Locusl St, Haverhill, MA 01830 
.. .... 214-241-3441 

617-374-0761 
t Frequency Elctrns.., 55 Charles Lindbergh Blvd., Milchel Field, NY 11553 

516-794-4500 
t Genisco T echnlg. Corp. Fillers Div., 16435 Susana Rd., Rancho Dominguez, CA 90221 . 

........................................... , ............ ',' ... , .. 213-537-4750 
tHertz Filter, 3 Aerial Way, Syosset NY 11791 ................ ,....... 516-822-4770 
tHisonic, Inc., 249 N. Troos~ P.O. Box 1130, Olalhe, KS 66061-1130 .... 913-782-0012 
t Inlegrated Microwave, 11526 Sonenlo Valley Rd., San Diego, CA 92121 

.. .. .. .. .. .. . .. . ... .. .. . .. . . .. .. .. .. . .. .. .. . .. .. 619-457-0277 
tK&L Microwave, !nc., 408 Coles Circle, Salisbury, MD 21801 301-749-2424 
t Kappa Nelworks, Inc., 1443 Pinewood St, Rahway, NJ 07065 201-541-1600 
tMagnetico Inc., 182 MQrris Ave., Hallsville, NY 11742 .. J.. 516-654-1166 
t McCoy Electronics Co., SUb. Oak Technology Inc., 100 Walls St., P.O. Box B, MI. Holly 

Springs, PA 17065 ...................... 717-486-3411 
Microwave Developmenl Labs., 10 Michigan Dr., Nali~ MA 01760 617-655-0060 

tNetcom, 3002 Commercial Ave., Northbroo~ IL 60062 312-564-5100 
t OPT Inds. Inc., 300. Red School La, Phillipsburg, NJ 06865 201-454-2600 
t Polyphase Inslr., 175 Commerce Dr., Ft. Washington, PA 19034 215-643-6950 

Precision Fitters, 240 Cherry St, Ilhaca, NY', 4850 ... . .. 'j" 60.7-277-3550 
RFI Corporalion, 100 E Pine Aire Dr., Bay Shore, NY 11706 516-231-6400 

t Rockwell Filler Prods.., 2990 Airway Ave., Costa Mesa CA 92626 714-641-5311 
t Seacor, Inc., 123 Woodland Ave, WestWood, NJ 07675 ......... 201-666-5600 
§Speclra Sonics, 3750 Airport Rd., Ogden, UT 64403 .. 801-392-7531 

Television Equip. Assocs., Box 393, So. Salem, NY 1059(}-0393 914-763-8893 
TTE, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064 .. 213-478-8224 

tWavecom, 9036 Winnetka Ave. Northridge, CA 91324 .... 818-882-3010 

Filters, Harmonic-2700. 
Curtis Inds., 8000 Wesl Tower Ave., Milwaukee, WI 53223, 414-354-1500 

FiH~~~' c~:: i~~:, .tn.;. ';,j A-';r;,ii~~ 'L,;b~:, 'I~~:: 148:E' S;.;~; H~li~~,; Rd.: <:ild' 
A.159!! 

Bethpage, NY 11804, 516-752-1144 .' ... ' .......................... . A·1608 

EEM 1985 j§-Product sold through distributors t-Product meets MIL specs A·63 



Filters, Harmonic-2700 (Cont'd)' 
§ Fox ElCtmL, P.O. Box 1078, Cape Coral, FL 33910, 813-482-7212 ••••••• A.l383 
t Polyphue Inslr., 175 Commerce Dr., FL Washington, PA 19034, .215-643-8950 

••••• , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1621 
Precl810n Filters, 240 Charry St., ItMca, NY 14850, 807-277-3550 ••••••• A.1626 
TTE, Inc., 11650 W. Olympic Blvd., Loa Angeles, CA 90064,213-478.-8224 

• ; •••••••••••••••••••••••••••••••••••• '. " • • • • • • • • • • • • •• A.l648, 1650, 1651 
t Airtron, Utton Industries, Inc., 200 E Hanover Ave:, MorrIs Plains, NJ 07950· 

.. .... . .. . . . . . . . . . • . . . .. .. .. .. .. . . ... . .. .. .... ..... .. . .. .. .... . .. • .. .. ... 291-539-5500 
tAlphaComps., 1.106 E Simpson Ad., MechaniCsburg, pA 170$5 ........ 717-697-8595 

Alpha 1ndS., InC.-MSD Div, 20 Sylvan Ad, Woburn, MA 01801 " ....... : ... 617-935-5150 
A. P. Circuit CoIp., 513 East 86th St, P.o..Box 1350, New yoik, NY 10028 

; ................................ : ...................................... 212-737-1348 
t Axel Elctrns., General Signal CoIp., 134-20 Jamaica Ave. Jamaica. NY 11418. 
. .. ......... < .................................................... :.. . ... 718-291-3900 
tOO EIc1ms.. 30 South St, Mt Vernoil,NY 10550 ........................ 914-664-5591 

Chesterfield Prod&, 37 Midland Ave., ElrriWOod Park, NJ 07407 ••..•..•. 201-797-9655 
tCirteeh:EG a. G, 15237 Cherry St, Stanley, KS 66223 .........•........ 913-881-2801 

Coast Coil Co., 5333 W. Washington Blvd.. Los Angeles, CA 90016 ..... 213-93IHl188 
Coaxial Dynamics, 15210 Industrial Parkway, Clevelanc,l. OH 44135" .... 216-267-2233 

· tComStron CoIp., 200 E Sunrise Hwy, Freeport; NY 11520 .............. 518-548-9700 
Continental Electronics MIg. Co, P.O. Box 270879, Palles, TX 75227 .... 214-381-7161 

t Dietz Design, Inc., 100 Electronics Pkwy, BeRon, MO 84012 ••.•..•.. ; .. 818-331-4911 
EIecl Prec. Comp. CoIp., 11 W, SaridIord BlVd.. Ml Vernon, NY 10550 .. 914-664-2333 

t Electronic Transfoimer CoIp., P.O. Bo" 188, Totowa, NJ 07511 ...•..... 201-942-2222 
t ESC Elctms. CoIp., 534 Bergen Blvd, Palisades PI<, NJ 07650 .•........ 201-947-()4oo 
t Frequency Selective NeIWorks, Inc., 69-20 Garfield Ave. Woodside, NY 11377 

.•.......•...•...•.........•......••....•......•........•.............. 718-424-7500 
t Genlsco Technlg. CoIp., FiRers Div., 16435 Susana Ad., RanchO Dominguez, CA 90221 

· ... ; .................................................................... ;. 213-537-4750 
tHisonic,1nc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061-1130· ..... 913-762-0012 
t Integratea Microwave, 11526 Sorrento Valley Rd.. San Diego, CA 92121 
............................................ ; ........................... 619-457-0277 

t K&l Microwave, Inc., 408 Coles Circle, Salisbury, Mil 21801 .......••.... 301-749-2424. 
,t KR Electronics, Inc., 91 Avenel St, Aven81. NJ 07001 ................... 201-636-1900 
Horch Elctrns., 105 Cedar La.. EngIewood.NJ 07631 .................... 201-569-6282 
t Magnetico Inc., 182 Morris Ave. Holtsville, NY'11742 , ..... : ............ 516-6S4-1166 

Micro-Coax Components, Inc., a UTI Company,. Box E, Collegeville, PA 19426 
....................................................... , ............... 215-489-3700 

t Microlab/FXA, 10Mlcrolab Rd, liVingston, NJ 07039 •....•............. 201-992-7700 
Microphase, 587 Connecticut Ave. Norwalk, CT 06856 ... . . . . . . .. . . . . .. 203-866-8000 

§ Microwave Dl!Velopinent Labs., 10 Michigan Or, NatIck, MA 01180 ...... 617-655-0080 
it Microwave FiRer Inc., 6743 Kinne St, East Syracuse. NY 1305H1486 .... 315-437-3953; 

, 800-448-1666 
§ Murata Erie North America. Inc., 1148 Franklin Ad., s.E, Marietta. GA 30067 

............................. : ........... ; .. : ............ , .............. 404-952-9777' 
tOPT Inds.lnc., 300 Red SchOol La.. Phillipsburg, NJ 08665 ............... 201-454-2600 
tReacte~ Inc, 687-0 Lofstrand La.. Rockville, MD 20650 ..•.....••....... 301-279-5535 

Reeves-Hoffman Div, 400 W. North St, Cariisle,'PA 17013 .............. 717-243-5929 
tRFI Corporation, 100 E PineAire Or, Bay Shore, NY 11706 ............. 516-231-8400 

ALC Elctrns., Inc., 63 Radio Cir, Mt Kisco, NY 10549 .............. .-... 914-241-1334 
§ Sinclair Radio Labs.. 122 Rayette Ad, Concord, ONT, CANADA L9W2Y8 

•... ; •................•.....•......•...............••..•. ; ......•. : ...•. 416-669-1244 
Telco Products Co., 44 See Cliff, Glen Cove, NY 11542 ................. 516-759-0300 

t Telonic/Berkeley; 2825 Laguna Canyon Ad, Laguna Beach, CA 92852. 
..•......•..•....•.••.............•.....•.........•.•.•.•...... , .....••. 714-494-9401 

tTorotron CoIp., 51!1'South Fifth Ave. Mt Vernon, NY 10550 ... ; .... ;; ... 914-664-'2050 
t Transformer & CoIl Products, TRW Electronic Assemblies Division, 150 Varick St, New 

Vorl<. NY 10013 ......................... ; ...... ;.; .... , .............. ; 212-255-3500 
tVibration Instrs.Go., 1614 Orangethorpe Way, Anaheirn, CA 92801 ..... :714-879-8085 
tWatkins-.)ohnson Co., 3333 Hillview Ave. Palo AIio, CA 94304 .......... 415-493-4141 
t WavScorn, 9036 Wll1netka Ave, Northridge, CA 91324 .................. 818-882-3010 
t Wavetek Rockland Scientific, Inc., 10 Volvp Or, Rockleigh IndL PI<, Rockleigh, NJ 07847 . 

............................................. , ......... : ................ 201-767-7900 

Filters, High Pass-2700 . •• 
Allen Avionics, 224 E. 2nd St., Mineola, NY 11501, 516-2-.a-8080 
.• , .... , ................................................ A.1584.1586,1589 

A, P. CirCuit CoIp., 513 East 86th St., P.O. Box 1350"Naw York, NY 10028, 
212-737-1348 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.1592 

Chaatarllal~ ProcIs., 37 Midland Ave., Elmwood Park, NJ 07407,201-787-8655 
................................................................. A.1593 

Curtis 1fIcJs., 8000 Weal Tower Ave., Milwaukee, WI 53223, 414-354-1500 
• ••••••••••••••••••••••••••••••••.••••••••• .' •• .' • ~ •••••••••••• .' • • •• A.l599 

t Damon/EIctrna. Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2480 

· tEJad.'~: ~p: c;;.;,:: 11'~: s;.~;:;" Bi,;ci.·:Mi.·;'~: NY 105iici:'1 Aol~ 
914-884-2333 .................. '.' ... ; ..................... '.' .. ... A-l803 

• t ESC Elctrna. Corp., 534 Bergan Blvd., Pallaadaa Pk., NJ 07650.201-847-11400 
.•••••••••••••••• ; •••••••••••••••••••.• : ••••••••••••••••••••••••••• A.l804 

Filtron Co., Inc., DIY. 01 AerofIex Laba., Inc., 148.E SweI!I. Hollow Ad;, Olel 
. .'EIeIJIpaga, NY 11804, 516-762-1144 .......... , ....................... A.l808 
§t Fox Elctrna., P.O. Box 1078, Cape coiaI, FL 33910, 81~-7212'· • • • • • •• A.l383 
t "-d Tra~, 1718 Walrllald St., RIdgewood, NY 11385. 212-386-1300 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2151 
Fraqlllll!Cy DevIc8a, Inc., 25 Locust St., Haverhill, MA 01830, 617-374-4761 

••••••••••• .'_ .......................................... : •••.•••••• 001231 
· tKR ElacIronlcs, Inc., 91 Avenel St., A_I, NJ 07001. 201.a36-1900 .'.'.. A.1613 

. Krohn-HIte Corp., Avon Indl. Pk., BodweU St., Avon. MA 02322, 617-580-1680 
.•••.••••.•.•......••.••••••.•........••.•... ) •••.•.••.••••...•..• 0.1259 

t NorIh HilIsEICtmL, 1 Alexander PL, Glen COVlI,NY 11542, 516-871-5700 
• " •••••••••••••••••••••••••••••••••••••••• ". • • • • • • • • • • • • • • • • • • •• A·l780 

t OPT IndL Inc., 300 Red School LA, PhlWpaburg, NJ 08865; 201-454-2600 
•••••••• ,; •••••••••••••••• ~ ••••••••••••••••••• 0' •••• ,,' •••••••••••••• A.140' 

t Piconlcs, 26 CummIngs AcNId, Tyngsboro, MA 01878, 811'-849-7501. ••••• A.1616 
t Polypha8e Instr., 175 Commerce Dr., FL lNashIngton, PA 19034, 215-843-8950 

• • • • • • • • • • • • • • • • • • • • • • • • • • •.• • • • • • • • • • • • •• • • • • • • • •• A.1620-1622,2263,2264 

PRODUCT INDEX & DIRECTORY 

Precision Fillers, 240 Cherry St., Ithaca, NY 14850, 807-277-3~50·· • • • • • •• A.1624 
Raevas-Hoflman Dlv., 400 W. NorIh St., CarlIsle, PA 17013, 717-243-5929 . ~ 

TTE; i,;~::1165ci·w.·oi~pi~·Bi,;ci::L~·;.;.;~: c;.·~~: 2'13~'i8:a224 Ao1425 
.................... , ............................... A.l'648-1651,1653;1654, 

Advanced FiRer Devices, Inc., 6241 Yarrow Dr, SIe. 0, CarIsbad;.CA 92008 
............... .',,: ....................................... , ............ , 619-438-2074 

t Airtron. Litton IndUStries" Inc., 200 E Hanover Ave. Morris Plains, NJ 07950 
........ 0 .. ,.' .. , •• : ... ; .................................. , ..... , .... ,. ,201-539-5500 

t Alpha Camps., 1108 E Simpson Rd, Mechanicsburg, PA 17055 ......... 717-697-6595 
. Alpha 1nds..1nc.~SD Div .• 20 Sylvan Rd, Woburn, MA 01801 ........... 617-935-5150 
t Applied Research, Inc." 180 DuP!lnl St, Plainview, NY 11803 ............ 516-349-9200 
t Arra Inc., 15 Harold Ct, Bey Shore, NY 11708 ........................... 516-231-8400 
t Au10matic Coli Corp;. Sub. Deslgnatronics, Inc., 455 E 10th Ave. Hialeah, .fL 33010 

.................................................................... :.. 305-883-5311 
t Alc8l.EIctrnS., General Signal CoIp., 134-20 JarnaicaAve. JamaiCa, NY 11418 

....•...............•. ~ •..•..•.......•.......•.•...•...•..•.•...•.. : ... 718-291-3900 
tBalzers Optical Grp.,170 Locke Or, Marlboro, MA 01752 .......... ; .... 617-481-9880 

Beckman Industrial Corp., Electronic Technologies Div,25oo Hamor Blvd.. FUllerton. CA 
92634 .,................................................................ 71>4,871-4848 

'§ BeD Inds.. J. W. Miller Oiv, 1907D Reyes Ave. P.O. !!ox 5825, Rancho Dominguez, CA 
90224 .......... :.: ............... -..................................... 213-537-5200 

tOO Elclms., 30 South St, Mt Verr1OJ1. NY 10550 ........................ 914-664-5591 
Bird EIcIm, 30303 Aurora Ad.. Cleveland. OH 44139 .................... 216-248-1200 
aruel & Kjaar 1nstrs.1nc., 185 Forest St, Marlboro, MA 01752 •.........• 617-481-7000 

tBurr:-Brown Corp., P;O. Box 11400, Tucson, AZ 85734 ............. : .... 602-746-1111 
caddell-Burns MIg., 40 E 2nd St •. Mineola, NY 11501 ................... 516-746-2310 
Captor CoIp., 5040 S. County Rd (25A), Topp City, OH 45371 .•........• 513-667-8484 

tClrtech,.EG & G. 15237 CherrySt, Stanley, KS 66223 .................. 913-881-2801 
Ca~CoiI Co., 5333 W. Washington Blvd.. Los Angeles, CA 90016 ....• 213-938-6188 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 4413l! ..... 216-267-2233 
CoiI-Q Corp., 340 Bronxville Rd,'Bronxville, NY 10706 ....... , .......... 914-337-4775 

t Comstron CoIp., 200 E Sunrise Hwy, Freeport. NY 11520 .....•..•...... 516-548-9700 
Continental Resources, Inc., 176 Middlesex Tpke., Bedford. MA 01730.. 617-275-0850 
Cord Electronics, Inc., 177 Cantiagua Rock Ad.. Westbury, NY 11590 . .. 516-935-3640 

t Daden Assocs., 23011 MouRon Pkwy, SIe. A 12,l-aguna Hills, eli. 92653 
..................... ; ................. ; ................................. 714-770-1522 

§ Dale EIec1roniCS, Inc., T""1l" Div, 1155 W. 23rd Sl; Tempe, PZ. 85282 .. 602-967-7874 
DanIel, 2991 N. Argyle Ave. Fresno, CA93727 ................... , ..... 209-292-1111 

§t DaIa'Control Sys.. Commerce Or, Box 860, Danbury, CT 06810 .......•. 203-743-9241 
t Data Delay Devices, 385 Lakeview Ave. CIiftoil, NJ 07011' .•..•..•.•.... 201-772-1106 

Dalel, General E.lectric Co., 11 Cabo1 Blvd.. Mansfield. MA 02046. .•. . . . .. 617-339-9341 
De Coursey Engrg, Lab.. 11628 W. Jefferson, CUlver City, CA 90230 .... 213-EX7-9668 

t Dietz Design,Inc., 100 Electronics Pkwy, Belton, MO 84012 ..•..•...... 816-331-4911 
§ Dyma Engrg., Box 1535, Los Lunas, NM 87031 .........•........•..•... 505-865-6700 
§ Dynamics, Div. otWaugh.Controls Corp., 9001 Fullbright Ave. ChatswOlth, CA 91311 

: .......................... ; .......................... : ........... .' ....... 818-99&-6281 
tEatOnCorp., A.LL Oiv., Comac Ad., Deer Park, NY 11729 ......•. '.' ...•.. 516-595-3094 

Electrocom 1nds.,1105 N.lronwood Or. S. Bend. IN 46615 .............. 219-232-2743 
Eleclrocube, 1710 So. Dal Mar Ave.. San Gabrie~ CA 91776 ......... : ... 818-573-3300 

§EIectronIc Speciatists, 171 South Main St, Natick. MA 01760 .......... ; .. 617-655-1532; 
8OQ-225-4876 

tEIecIronic Trenslormer Corp., p.o. Box 188, Totowa, NJ 07511 ........ :.201-942-2222 
tElmag.,54 Clark St, Newark, NJ 07104 ........ , ........................ 201-48~-16oo 

EI-Rad MIg., 2800 W. CUllom Ave. ChicagO, 11..60618 .............. ; ...... 312-478-7300 
Engelmann Microwave Co., KDI PyroIilrn, 80 S. Je(fersoo Ad.. Whippany, NJ 07981 .. 

.......................................................... o' ............ 201-687-5700 
Englneered Camps. Co., P, O. Box 8121, San Luis ObIspo, CA 93403-8121 

................ '" ........................................ , .. .. . .. .. . ... 805-544-3800 
§t EWC, .Inc., 725 Federal Ave.. Kenilworth, NJ 07033 ........ 201-24&32OO;8OQ-528-4048 

. Fogg Sys.. 15592 E Batavia Or, Aurora, CO 80011 ..................... 303-344-1863 
t Frequency Selective Networks, InC., .69-20 Garfield Ave.. Woodside, NY 11377 

.. ........................ : ............................................ 718-424-7500 
t Genisco Technlg. CoIp., 'FiRers Div, 16435 Susana Ad.. Rancho Dominguez, CA 90221 

. ....•.•..•...•.•••. ; ................................ : .......•.••....•• 21a.537-4750 
§t Gra-Mar Inc., 3165 McCrory PL. Ste. 265, Orlando, FL 32803 ............ 305-894-3351 

tHertz FiRer, 3 Aerial Way, Syosset. NY 11791 ................ ; .......... '51.6-622-4770 
Hewlett-Packard Co., 1820 Embarcadero Ad, Palo AI1o, CA 94303 .. Call Local SIs. Off. 

t Hlsonlc, Inc., 249 N. Troost, P.O. Box 1130; Olathe, KS 66061-1130 ... ..913-762-0012 
tHopkinsEngrg., .12900 Foothill Blvd.. San Fernando, CA 91342 ......... 213-361'11691' 

Hughes Aircraft Co, Aerospace Grps.ISupport Sys.. P.o. Box 90515, Los AngeleS, CA 
90009 .............. ' .... : ............................................. 213-670-1515 

Hughes Aircraft Co., Microelctm. Sys. Div, 2601 Campus Or, Irvine, CA 92715 
........... :., :" .................................................. : ... : .. 714-752-3600 

t Hughes Solid State Products, 500 Superior. Ave. DapI..EB, Newport Bch.. CA 
92658-6903 ............................................................ 714-759-2411 

Industrial MidweC C8pacitors, 4902 Tollvlew Or, Rolling Meadows, II. 80008 
....... ; .............. ; .................................................... 312-577-0120 

Infrared 1nds.,1nc., P.O. BOx 14200, Orlando, FL 32657 ................... 305-262-7700 
t Integrated Microwave, 11526 Sorrento Valley Ad., San Diego, CA 92121 

... ,. .................................................... : ............ , ... 618-457-0277 
tlnternational Sensor·Systems, Inc.. Aurora Industrial Pk., Box 345, Aurora,'NE 68818· . 

... ......... •••••••• ••••• • ••• ,' ••••••••••• '.' ••••••••• o' ............... '" • .402-694-8111 
ITHACO,Inc., MIias. & ControIInstrs. Div, 735 W. CUnton.St, P.O. Box 6437.,1thaca, NY 
. 14651-6437 .................................... : .......... ; .......... 607-272-7640 

tK&L Microwave. Inc., 408 Coles Circle, Salisbury, MO 21801 ............ 301-749-2424 
tKappa Networks, Inc., 1443 ~ St, Rahway, NJ 07065 ............. 201-541-1800 

KDI Electronics, Inc., .Engelmann & PyroIilmOivisions, 80 S. Jefferson Ad., Whippany, NJ 
07981 ............. ':. ................................................... , 201-887-8100 

Lark Englne.nng Co., 28401 Calle Rolando, San Juan. CBpistrano, CA 92675 . 
................................................ , ............. ; .•..•.... ,714-493-9501 

Lectro Magrletics, Inc., 8058 W. ,Jefferson Blvd.. Los Angeles, CA 90016 . 
............................... : •....• '" • . ..•.•. ..•.•.. ~5-98t4;213-870-9363 

t Lorch Elclms., 105 Cedar La, Englewood. NJ 07631 ' ................. ::. 201-569-6262 
MI A-Com Microwave Corilponents, Inc., MI A-Com, Soulll Avenue, Burlinglon, MA 01803 

........................................................... " .......... 617-272-3000 



PRODUCT INDEX & DIRECTORY 
tMagnetica Inc., 182 Marris Ave., HaHsville, NY 11742 ................... 516-654-1166 

Maury Microwave, 8610 Helms Ave, Cucamanga. CA 91730 .... .... 714-987-4715 
tMel Tec, Div. Epsca, Inc., 411 Pravidence Hwy., Wes1wood, MA 02090 .. 617-329-1508 
tMelropole Produc1s Inc., P.O. Box 10275, Alexandria. VA 22310 .......... 703-971-8606; 

703-971-7082 
§t Micro-Coax Camponents, Inc., a UTI Campany, Box E. Callegeville, PA 19426 

.. .. .. .. .. ... ..................... ............................. 215-489-3700 
t Micralab/ FXR, 10 Micralab Rd, Livingston. NJ 07039 ............. 201-992-7700 

Microphase, 587 Cannecticut Ave., Norwalk, CT 06856 .... 203-866-8000 
tMicrosanics Inc., 60 Winter St., Weymouth, MA 02188 ...... ........ 617-337-4200 
§Microwave Development Labs., 10 Michigan Dr, NatiCk, MA 01760 '617-655-0080 

§t Micrawave Filter Inc., 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; 
8O()-448-1666 

tManitar Prods. Ca., Inc., Post Office Box 1966;·Oceanside, CA 92054 619-433-4510 
§t Murata Erie Narth America. Inc., 1148 Franklin Rd, S.E., Marietta. GA 30067 

.. .. .. .. .. .. .. .. ............. _ .. .. .. .. .. .. .. .. .. ..' 404-952-9777 
§ Murata Mig. Co., Ltd., 26-1 ()-2-chame-T enjin, Nagaoka-Kyo-Shi, Kyata, Japan, JAPAN 

........... '., .............................. 075-951-9111 
t Netcam, 3002 Commercial Ave., Narthbrook, IL 60062 ....... 312-564-5100 

Optics Internatianal, Box 101, Tenafly, NJ 07670 ....................... 201-567-4799 
t Premier Micrawave, 35 New Braad St, Part Chester, NY 10573 .. 914-939-8900 
t Reactel, Inc., 687 -D Lafstrand La, Rockville. MD 20850 301-279-5535 
t RFI Carporatian, 100 E. Pine Aire Dr., Bay Share, NY 11706 516-231-6400 

RLC Elctrns., Inc., 83 Radio. Cir., ML Kisco., NY 10549 . 914-241-1334 
t Sage Laborataries, Inc., 3 Huron Dr., Natick, MA 01778 .... . . . . .. 617-653-0844 
t Seacor, Inc., 123 Woodland Ave, Westwood, NJ 07675 201-666-5600 

Sentry Mfg., Crystal Park, Chickasha. OK 73018 .. 405-224-6780;8O()-654-8650 
§ Shure Bros, 222 Hartrey Ave., Evanston, IL 60204 ..... . . . . . . . . . . . . . 312-866-2200 
§ Sinclair Radio. labs., 122 Rayette Rd, Concard, ONT, CANADA L9W2Y8 

.............................................................. 416-669-1244 
Salar EIc1rns, Ca., 901 N. HighlaOd, Hallywaod, CA 90038 .... 213-462-0806 
Sashin Elec. Co., 1-18-18 Nakamagome, Ota-Ku, Takya, JAPAN . (03) 775-2111 

§ Spectra Sanics, 3750 Airport Rd., Ogden, UT 84403 . 801-392-7531 
§Sprague Electric Company, Distributian Divisian, 481 Marshall St, No.. Adams, MA 01247 

............. ........................................... 413-664-4481 
t Stanford Applied Engrg. Inc., 3520 De la Cruz Blvd, Santa Clara. CA 95050 

.. .. .. .. .. .. .. .. 400-988-0700 
tSterling Transformer Carp., 510 Driggs Ave., Brooklyn, NY 11211 718-782-4200 

§t Systran-Donner Micrawave Div., 14844 Oxnard St., Van Nuys, CA 91409 
818-786-1760 

t Teledyne Microwave, 1290 Terra Bella Ave., Mauntain View, CA 94043 

t Tel~~i~;B~;k~'~~: '2825 L~~~~C;';';~an Rd~ i~~;~~~ '&~h: CA' 92652 . 415-968-2211 

.............. ............... 714-494-9401 
Taka America. Inc., 1250 Feehanville Dr., Mt Praspect"IL 60056 ........ 312-297-0070 

t Tarotron Carp., 519 Sauth Fifth Ave., Mt. Vernan, NY 10550 914-664-2050 
§t Transfarmer & Coil Produc1s, TRW Electronic Assemblies Divisian, 150 Varick St, New 

Yark, NY 10013 ............... .. .......................... 212-255-3500 
§ Tucker Elctrns" Box 461966, Garland, TX 75046 ......... 214-348-8800;800-527-4642 
t US Micratek Camponents Corporatian, 11144 Penrase St., Sun Valley, CA 91352 

................................................................ 818-767-6770 
t Vanguard Elctrns. Ca., 1480 W. 178th St, G,ardena, CA 9024e . 213-323-4100 

Vistar Carp., 13740 McCormick Dr., Tampa, FL 33625 813-855-6611 
t Watkins-Jahnsan Ca., 3333 Hillview Ave., Palo. Alta, CA 94304 415-493-4141 
tWavecam, 9036 Winnetka Ave .. Northridge. CA 91324 ... 818-882-3010 
tWavetek Indiana, Inc., 5808 Churchman, Beech Grave,lN 46107.... .. 317-787-3332 
t Wavetek Rockland Scientific, Inc., 10 Valva Dr., Rockleigh Indl. Pk., Rackleigh, NJ 07647 

We~~;~ M~~ipi~~' C~rP.: 1320 B~y;';;rtA~~~~~: S~· C~;'~ ·ct.. 94070 . : : 
201-767-7900 
415-592-8832 
602-254-1570 Wide Band Engrg. Co., Inc., Box 21652, Phoenix, AZ 85036 

§t Workman Elctrn Prods" Box 3828, Sarasata. FL 33578 ..... 

Filters, Hybrid-2700 

.. 813-371-4242 

A. P. Circuit Corp., 513 East 86th St., P.O. Box 1350, New York, NY 10028, 
212-737-1'348 ................................................. : •. A.1592 

Comstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520, 516-546-9700 
.•.•...••.•.••.•.•.•......••...•.•••.••••....•.•.••••.•.•... A.1327,1595 

CTS Electronics Corp ... Knights Division, 400 Reimann Ave., Sandwich, IL 60548, 
815-786-8411 .•...•...•..••.••...••••.••••.•.•.•......•.•.••••.•. A.1356 

Frequency Selective Networks, Inc., 69-20 Garfield Ave., WoodSide, NY 11377, 
718-424-7500 ..•.....•.•..•.•..•.•.......... ,. • . . . . • . • • • . • • . • . • . .. A.1369 

t Aydin VOCtar Div., Box 328, .Newtawt'l, PA 18940 .................... 215-968-4271 
tHisanic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061-1130 ..... 913-782-0012 
tHyComp Inc., 75 Unian Ave., Box 377, Sudbury, MA 01776 .. . 617-443-4631 
t ILC Data Device Carp., 105 Wilbur PI., Bohemia. NY 11716 ............. 516-567-5600 
t Integrated Microwave, 11526 Sorrento. Valley Rd., San Diego, CA 92121 

.. . . . .. .. . .. . . . . . .. . . . . .. . .. . . . .. . . .. . .. . .. . . . . . .. . .. . . .. . .. .. .. .. . .. 619-457-0277 
t K&l Micrawave, Inc., 408 Cales Circie, Saiisbury, MD 21801 ...... ." ..... 301-749-2424 
tMel Tec, Div. Epsca, Inc., 411 Pravidence Hwy .. Westwood, MA 02090 .. 617-329-1508 

Modular Devices, 50 Orviiie Dr., Bohemia, NY 11716 .................... 516-567-9620 
tPiconics, 26 Cummings Raad, Tyngsboro, MA 01879 .... 617-649-7501 
t Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd, Santa Clara. CA 95050 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40()-98B-0700 
Tako America, Inc., 1250 Feehanville Dr., ML Praspect"IL 60056 ........ 312-297,0070 
Varian Associates, Inc., Micrawave Tube Div., 611 Hansen Way, Palo. AHa, CA 94303 

.. .. . .. . .. . .. .. . .. . .. . . . . .. .. .. .. 415-493-4000 

Filters, IF-2700 
t Comstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520, 516-546-9700 

..•...•.•.•.•....••.•.•.•..•.•..•.•.•....•......•..•..•..•.. A.1327,1595 
t CTS Electronics Corp ... Knights Division, 400 Reimann Ave., Sandwich, IL 60548, 

815-786-8411 ..••.•.•.•.•..•••....•.•.•..•......•..•...•.•....•.• A.1356 
t Damon/Elctrns. Div., SO Wilson Way, Westwood, MA 02090, 617-329-2480 ' 

.•..•.•..•......•.•..•.•.•.•..•.•.....•.•...•.•........•..•....•.. A·1360 
Elect. Prec. Camp. Corp., 11 W. Sandford Blvd., MI. Vernon, NY 10550, 

914-664-2333 •...•..•...•..•.•.••.•..•...•.•..•.....•....•.....•. A.1603 

Filters, LC-2700 
t ESC Elctrns. Corp., 534 Bergen Blvd., Palisades PI<., NJ 07650, 201-~7-o400 

.........•••..•.•..•••...•••..••.•.•••..•.•.•.••••••••.•.••..•... A·1604 
Fox Elctrns., P.O. Box 1078, Cape Coral, FL 33910, 813-482-7212 •.•.... A.1363 

t KR ElectroniCS, Inc., 91 Avenel St., Avenel, NJ 07001, 201-636-1900 •.•. A.1613 
t McCoy Electronics Co., Sub. Oak TechnolOgy Inc., 100 Watts St, P.O. Box B, MI. 

Holly Springs, PA 17065, 717-486-3411 .•..•.•...•••.•.•..••.••.•••• A.1381 
§ Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 

404-952-9777 .•••••.•.••..•...•.••.••.••.•.•.•..••.•.••...•.•.••• A.1396 
t OPT Inds. Inc., 300 Red School LB., Phillipsburg, NJ 08865, 201-454-2600 

..•.•••. , ...•.•••••.•••••.•...•.••••••.•.•••.••..•.••...•.•..••.• A·1401 
Plezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804, 305-298-2000 

•..•.•.•....•.••.•.•••••.••.•.•..•.•.•..•.•.•.••.•.•... A.1413-1414,1418 
t Sawtek Inc., P,O. Box 18000, Orlando, FL 32860, 305-886-8860 .•.....•. A.1432 

Sokol Crystal Prods., Inc., 121 Water St., Mineral Point, WI 53565, 608-987-3363 
.•.•...•.••.••.•.•...•••..•.•.•..•.•.•.••••...••.•....•••••••.••. A.1435 

TTE, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, 213-478-8224 
................................................... A.1644-1645,1647,1649 

t Advanced Filter Devices, Inc., 6241 Yarraw Dr., Ste. 0, Carlsbad, CA 92008 
..................... 619-438-2074 

t Alpha Camps., 1106 E. Simpson Rd, Mechanicsburg, PA 17055 ... 717-697-8595 
t Andersen Labs., 1280 Blue Hills Ave., Bloomfield, CT 06002 203-242-0761 
t BG Elctrns., 30 Sauth St, Mt Vernon, NY 10550 ........................ 914-664-5591 
tBlackhawk Netwarks Corp .. 14 N. Parker Dr .. P.O. Bax 919, Janesville, WI 53545 

................................. ....................... 608-752-8701 
Chesterfield Prods., 37 Midland Ave., Elmwaod Park, NJ 07407 201-797-9655 

t Cirtech. EG & G, 15237 Cherry St., Stanley, KS 66223 .. 913-681-2801 
Cai~Q Corp., 340 Branxville Rd., Branxville, NY 10708 .......... 914-337-4775 
Card Electranics, Inc .. 177 Cantiague Rock Rd., Westbury, NY 11590 516-935-3640 

§ Carnell-Dubiiier Electranics, 150 Avenue "L", Newark, NJ 07105 . .. 201-589-7500 
CTS Carporatian, 905 Narth West Blvd., Elkar!, IN 46514 219-293-7511 

t Daden Assacs, 23011 Maulton Pkwy., Ste. A 12, laguna Hills, CA 92653 

§ Dale Electronics, Inc., Tempa Div., 1155 W. 23rd St, Tempa, AZ 85282 .. 
t Dietz Design, Inc., 100 Electranics Pkwy., Bellan, MO 64012 .......... . 
t Eatan Carp., AIL Div., Comac Rd, Deer Park, NY 11729 ............... . 

EI-Red Mfg., 2800 W. Cullam Ave., Chicago., IL 60618 ......... , ...... . 
t Enviranmental Comm., 3150 Pullman St, Casta Mesa. CA 92627 . 

Frequency Devices, Inc., 25 Locust St, Haverhiii, MA 01830 ........... . 
t Frequency Elctms" 55 Charles Lindbergh Blvd, M~chel Field, NY 11553 

714-77()-1522 
602-967-7874 
816-331-4911 
516-595-3094 
312-478-7300 
714-557-7800 
617-374-0761 

516-794-4500 
t Frequency Selective Netwarks, Inc., 69-20 Garfield Ave., Woodside, NY 11377 

................................... 718-424-7500 
t Genisca Technlg. Corp., Fillers Div .. 1943p Susana Rd., Rancho. DomingueZ, CA 90221 

............. ............. 213-537-4750 
tHertz Filter, 3 Aerial Way, Syosset, NY 11791 ......................... 516-822-4770 
tHisonic, Inc., 249 N. Troo~ P.O. Box 1130, Olathe, KS 66061-1130 913-782-0012 
t Hughes Salid State Produc1s, 500 Superior Ave., Dept EB, Newport Bch., CA 

92658-8903 ................... 714-759-2411 
t Integrated Micrawave, 11526 Sarrenta Valley Rd., San Diego, CA 92121 

619-457-0277 
t Internatianal Sensar Systems, Inc., Aurora Industrial Pk., Box 345, Aurara. NE 68818 

. . . .. . .. .. . . .. . . . .. .. . .. . . .. .. . . .. .. . .. .. . . 402-694-6111 
t K&l Micrawave, Inc., 408 Cales Circle, Salisbury, MD 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Micrawave, 20 S. 48th. Ave., Phoenix, AZ 85043 

602-272-7944 
Lark Engineering Co., 26401 Calle Ralando, San Juan Capistrano., CA 92675 

714-493-9501 
t LNR C~;';;';~~i~~ii~~~: i~~:" ; 80 ·M~r~~~Bi~d.: 'H~~pp~~g~: NY 1't78Sf :: 516-273-7111 
t Larch Elctrns., 105 Cedar La, Englewood,'NJ 07631 ' .. 201-569-8282 

Microphase, 587 Cannecticut Ave., Narwalk, CT 06856 . 203-866-8000 
t Microsanics Inc., 60 Winter St, Weymouth, MA 02188 617-337-4200 

Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 617-655-0060 
tMonitar Prods, Ca.,lnc.,Past Office Box 1966, Oceanside, CA 92054 619-433-4510 
t Netcom, 3002 Commercial Ave., Narthbrook, Il 60062 ........... 312-564-5100 

Oxley, Inc .. 6290 Sunset Blvd., Ste. 1126,las Angeles. CA9OO28 ....... 213-463-5120 
tPiconics, 26 Cummings Raad Tyngsboro., MA 01879 .................. 617-649-7501 
t Pieza Crystal, 100 oK" St, Box 619, Carlisle, PA 17013 ................ 717-249-2151 
t Rayeo Elctrn. Mfg., 1625 12th St,.Santa Manica, CA 90404 213-45()-0777 
t Reactel, Inc., 687-0 lafstrand La, Rockviiie, MD 20850 301-279-5535 

RFI Carpotatian, 100 E. Pine Alre Dr., Bay Share, NY 11706 516-231-6400 
t Rackwell Filter Prods., 2990 Airway Ave., Costa Mesa, CA 92626 .. 714-641-5311 

Sentry Mfg., Crystal Park, Chickasha. OK 73018 .......... 405-224-6780;8O()-654-8B50 
§Shok.ai Far Eas~ Ltd., 280 Narth Central Ave., Hartsdale, NY 10530 914-681-0700 
t Stanford Applied Engrg. Inc., 3520 De la Cruz Blvd, Santa Clara, CA 95050 
. .. ........ _.. .. .. .. .. .. .. . . . . 40()-988-o7oo 

t Telanic/Berkeley, 2825 laguna Canyan Rd., laguna Beach, CA 92652 
714-494-9401 

Texscan Instruments, 3"169 N. Shadeland, Indianapolis, IN 46226 317-545-4196 
Taka America, Inc., 1250 Feehanvilie Dr., Mt Prospect"IL 60056 312-297-0070 

tTarotron Corp .. 519 Sauth Fifth Ave., MI. Vernan, NY 10550 .... 914-664-2050 
Tayo Comm Equip. Co., Ltd., No.. 8 Mati Bldg., 20-4, Nichi-Shimbashi, 3-Chome 

Minato-Ku, TOKYO, JAPAN 105 ...................... 03-459-7320/03-459-7310 
tVanguard Elctrns, Co., 1480 W. 178th St, Gardena, CA 90248 213-323-4100 
Vern~ian Piezoelectric Div., 232 Forbes Rd., Bedfard, OH 44146-5478 .. 216-232-8600 

tWavecam, 9036 Winnetk.a Ave., Northridge, CA 91324 ........ 818-882-3010 
t Wavetek Indiana, Inc., 5808 Churchman, Beech Grave, IN 48107 ..... , .. 317-787-3332 

Filters, Ladder-2700 
Blackhawk Netwarks Corp., 14 N. Parker Dr.: P.O. Box 919, Janesville, WI 53545 

608-752-8701 
tKR Electronics, Inc., 91 Avenel St., Avenel, NJ 07001 ... .. .. 201-636-1900 

Vernitran Piezoelectric Div., ~32 Farbes Rd., Bedfard, OH 44146-5478 . 216-232-8600 

Fitters, LC-2700 
Allen Avionics, 224 E. 2nd St, Mineola, NY 11501, 516-248-8080 

............•.......••..••......••.•.•••••••.......•.. A.1462,1584-1589 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



Filters, LC-2700(Cont'd) 
.Chesterfleld Prods., 37 Midland Ave., Elmwood Park,NJ 07407, 201-797-11655 

....... : .......................................................... A.1593. 
t Comstron Corp., 200 E. Sunrise Hwy:, Freeport, NY 11520, 516-546-9700 

................................. , •.•• : ........................ A.1327,1595 
t Elect Prac. Comp. Corp;, 11 W. Sandford Blvd., Mt. Vernon, NY 10550, 

914-684-2333 .................... : .... : ......... ; •••..• : ........... A.1603 
t ESC Elctrns. Corp., 534 Bergen Blvd<, PaliSlldes Pic., NJ 07660, 201-947-11400 

...................................................................... : •• A·1604 
t FiequencY'$e~e Networks, Inc., 69-20 Garfield Ave" WoodSide, NY 11377, 

718-424-7500 ...••.•.•••...•••.•.•...• : .............. , ............ A.1369 
t KREleclronics, Inc.; 91 Avenel St.; Avenel,NJ 0700t; 201~636 .. i1900 •••• A.1613 
t Microsonk:s Inc., 60 Winter St., Weymouth, MA 02188,617-337-4200 •.•. A.1386 
t OPT Inds. Inc., 300 Red School U., P!lillipsburg, NJ 08865, '201-454-~600 

.... : ................ ;: .' ........................................... A·1401 
,t Plconlcs, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 .... ~. A.1618 

Sokol Crystal Prods., Inc., 1.21 Water St., Mineral Point; WI 53565; 608-987-3363 ' 
. :::: ............... ' ................................................ A.1435 
Toko America, .Inc.,. 1250 Feehanville Dr., Mt. Prosp8ct., IL 60056, 3,12-297-0070 

........... : .............................. : ......................... A-1843 
t Advanced Finer Devices. lric .• 6241 Yarrow J;lr .. Ste. 0, Carlsbad. CA 92008 

........................................................................... 619-438-2074 
t Alpha Comps., 1106 E Simpson Rd., Mechanicsburg, PA 17055 . 717-697-8595 
t Applied Research; Inc., 160 Dupont St, Plainview, NY 11603 ... 516-349-9200 
t Axel' EtctrnS., General Signal Corp., 134-20 Jamaica\A"-.e., Jamaica, NY 11418 

................................................ : .................... ' ... 718-291-3900 
§ Belllnds., .J. W. Miller Div., 19070 Reyes Ave., P:O. Box 5825, Rancho Domirtguez, CA 

90224 , ... : ........ : ... :................... .. ......................... 213-537-5200 
tOO Elctrns., 30 South St, Mt Vernon, NY 10550 ....... , .......... , ..... 91~664-5591 

Blackhawk Networks Corp., 14 N. Parker Dr .. P.O .. Box 919, Janesville, WI 53545 
.............................................................. , •..•.... 6Oa.752-8701 

tcirtech, EG & G, 15237 Cherry SL Stanley, KS 66223 ......... : ......... 913-681-2801 
t Daden Assocs., 23011 Moullon Pkwy., Ste. A 12, Laguna Hills, CA 92653 

........................................................................ 714-770-1522 
§Dale Electronics, Inc., Tempe Oiv., 1155 W. 23rd St, TemP!', AZ. 85282 ." 602-967-7874 
tDamon/Elctrns. Div., 80 Wilson Way, Westwood, MA 02090 .•...... : .. :. 617-329-2460 

Dantel,2991 N. Argyle Ave .. Fresno, CA 93727 .......................... 209-292-111.1 
tDynamic Air Engrg, Inc .. EMC Finer Div .. 620 E Dyer Rd., Santa Ana, CA 92705 

.................................................. , .................... 714-540-2081 
Electrocom Inds., 1105 N.lronwood Dr., S. Bend, IN 46615 ....... 219-232-2743 
Electrocube, 1710 So. Del Mar Ave .. Sail Gabriel, CA 91776 818-573-3300 

t Electronic Transformer .Corp., P.O. Box 188, Totowa, NJ 07511 .. .. ...... 201-942-2222 
t Elmag, 54 Clark St; Newark, NJ 07104 ............ : ..... , ......... ;.... 201-481;1600 

Engineered Comps. Co., P. O. Box'8121, San Luis Obispo, CA 93403-6121 

t En~i~~~';;';~i~i c.;;,;;,;.: 31 50 ~~il;';;';; St"C;;~~ M~~' C.t92627··::::::: ~~:~~~:: 
EWC, Inc., 725 Federai Ave.. Keni!'florth, NJ 07033 ....... 201-245-3200;600-526-4048 
Genisco Technlg. Corp., Fillers Div., 1843( Susana ·Rd., Rancho.Dominguez, CA 90221 

........................................................................ 213-537-4750 
§ Hartley Prods., 620 Island Rd, ~amsey; NJ 07446 ....... ,........ 201-327-4443 
tHertz Filter, 3 Aerial Way, Syosset NY 1'1791 ... ...... .......... 516-822~4770 
JHisonic, Inc., 249 N. Troost, P.O. Box 1130, o.lathe, KS 66061-1130 913-782-0012 
tl:!opkins Engrg., 12900 Foothill Blvd, San Fernando, CA 91342 213-q61-8691 
. Industrial Midwec Capacitors 4902 Tollview Dr., Rolling Meadows, IL 60008 

..................................... , ............................. , ... 312-577-0120 
t Imegrated Microwave, 11526 Sorrento Valley Rd., San Diego, CA 92121 

t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ......... . 
t K & L Quartzlek, K & L Microwave, 20 S.48th Ave .. Phoenix, AZ. 85043 

619-457-0277 
301-749-~24 

, 
....... '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602-272-7944 

tKappa Networks, Inc;J443 PinewOQd St, Rahway, NJ 07065....... 201-541-1600 
uri{ Engineering Co .. 26401 Calle'Rolando, San Juan Capistrano, CA 92675 

•••••••• , •••• < •••••••• , •• : ••••••••••• ; ••••• , ............................ 71.4-493-9501 
Lectro Magnetics, Inc.,. 6056 W. Jefferson Blvd, Los Angeles. CA 90016 

......................................... " ............. 600-325-9814:213-870-9383 
tMagne1ilk, 7315 Red Deer Dr., Boulder,.CO 80301-4896 ... :...... 303.-4112-6700 
tMagne1ico Inc.,. 182 Morris Ave., Hallsville, NY 11742 ...... ............ .516-o5~1166 
t Mel Tec, piv. Epsco, Inc" 411 Providence Hwy. Westwoop, MA 02090 .. ·617-329,1508 
tMetrcipoleProducts Inc., P.O. Box 10275, Alexandria, VA 2231 0 , ......... .70;3-971-8606; 

703-971-7082 
Monitor Prods. Co .. Inc., Post Office. Box 1966 •. Oceanside, CA.92054 •.. ,61'9-433'4510 
; Mu-Del Electronics, Inc., .2426 Lioden. Lane:Silver Spring; MD 20910-,1288" 
.............................. '. ......... , ................ ; ..... :.; ....... ,. ?01-587-6087 

§ Murilla Mfg. Co., Ltd., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 
............•.............. , ........ , .............................. , ..... 075,951-9111 

t Netcom, 3002 Commercial Ave., Northbrook, IL 60062 .•....... ,........ 312-564-5100 
t Performance Controls Inc .. 333-E Byberry"Rd., Hatboro, PA 19040 ...... 215-675-6500 
tPolyphase Instr., 175 Commerce Dr., Ft Washington, PA 19034 ......... 2>15-543-6950 
of Power Integrity Corp., 1.840·Pembrokj! Rd., P.O. BOx 9682, Greensboro, NC 274Q8 

........................ , ................. '.' . ' .... ,.. . . . . . . . . . 919-379-9773 
.. t Rayco Elctrrt Mig., 1625 12th St., Santa Mo~ica, CA 90404' ...... 213-450-0777 
t Reacte\ Inc., 687-0 l.Ofstrand La, Rockville, M£l20850 ......... 301-279-5535 

RFI Corporation, 100 E. Pinj! Aire Dr; Bay Shore, NY 11706 ,... 516-231 ~6400 
Rlron Corp., 7324 Lawndale, Skokie, IL' ~0076 .................. 312-679-7180 

t Sanders Assocs" Inc., Electromagnetic, EMC Dept, 95,Canal St, Nashua, NH 03061 
'. .. .. . .... .. .. .. .. .. . .. . .. .. . .. .. .. .... .... .. .. . .. .. .. .. .. .. . ... .. .. . .. .. .. 603-885-3602 
SFE Technologies, 1501 '1 st St, San Fern,mdo, CA 9·1340 ......... ;. . . .. 213-365-.9411 

tSigmapower, Inc., 20790. Leapwood Ave" Carson. CA 90746 ............ 213-32-S.gma 
Spectrum Contro\ Inc .• 2185 W. 8th St.,.Erie, PA 16505 ... ,....... 814-455-0966 
Sprague'Elec..Co.,481 Marshall St., No. Adams, MA01247 ............. 413-664-4411 

tStanford Appli"" Ertgrg. Inc., 3520 De La.Cruz Blvd" Santa Clara, CA 95050 
.. . . .. .. .. .. .. .... .. .. . .. .. .. .. .. .......... , ....... :.. . 400-988-0700 

t T elonic/Berkeley, 2825 Laguna: Canyon Rd., Laguna Beach, CA 92652 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... , . . . . . . . . . . . . 714-494-9401 

tThinco Div:, Hull Corp., Davisville Rd, Hatboro, PA 19040 ..... .'c....... 215-672-7800 
§ Tohoku Metal Inds., 5-8, 2-Chome, Kitaaoyama Miiiato-Ku, Tokyo, JAPAN 

...................... ....... ......... ......... . .. ·Tokyo 03-402-6161 

§':':"Product sold through distributors . , . 
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§t & Coil Products, TRW Electronic Assemblies Division, 150 \(arick St, New 
York,'NY 10013 ...................................... : ... , ............. ·212-255-3500 

TTE, Inc., 11650 W. Olympic Blvd., Los Angeles, CA' 90064 ....... , ...... 213-478-8224 
tTusonix, Inc., 7741 N. Business Park Drive, P. O. Box 3.7144, Tucson, AZ.·8574<l'7144 

.. .. .. .. . .. .. . .. .. .. .. . .. .. . .. .. .. .. . . .. 602-744:0400 
Universal AO-Yu Elctms .. Inc., 2517 E. Norwich St, Milwaukee,WI53207 

........................................... , ............................ 41~482-4100 
tU S Microtek Components Corporation, 11144 Penrose SI.,Sun Valley, CA 91352 

................... ,' ..................................... ,",.':.. .......•. 818-767-6770 
tVartgvard Elctins. Co., 1480 W.178th St,Gardena, CA 90248 ...•...... 213-323-4100 
t Wavetek Indiana, Inc.; 5808 Churchman, Beech Grove, IN 46107 ...... ,. 317"787-3332 

§tlambte Co .. Inc .• 213>1 Old Middlefield Way, Mountain Vlew;CA 94043 .. 415-968-9176 

Filters, Line (See Filters, EMI/RF, (Vol. A) 
. Filters, Liliear Phase-2709 • _ , . ,'" 

Allen Avionics, 22.4 E. 2nd St., Mineola, NY 11501,516-248;8080 ., .• "," A.1s8s 
CUrtis.lnds" 8000 West Tower Ave., Milwaukee, ",,153223, 414-354-1500 

".,." •. ,., ..• , •.• , ••. , ••• ', ••• ,., ................. , ........... , ••• A.1599 
t.ESC Elctrns. Corp., 534 Bergen Blvd., Patisac!es Pr.".NJ 07650, 201~94NI400 

• ~"""""""',"""""'," J •• ,' •••• 0,0 •••• ~ ••••••••• ','. ' •••••• ',', A •. 1604 
t Frequency selective Networks, Inc., 69-20 Garfield Ave., Woodsicte, NY 11377, ' 

718-424:7500 .,., .•.• : ••••.•. ".,. '.' , ....... ""~" •.• , ...... :.", •••• A.136s 
t KR Ek.ctronics,loc.,:91.AveneISt" Avenel,.NJ.07001, 201-636-1900 ..•• , A.1613 
t Microsonics Inc" 60 Winter St" Weymouth, MA 02188,617-337-4200 , •. , A.1386 
t OPT Inds. Inc., 300 Red School U" Phillipsburg, NJ 08865, 2C/1-454-2600 

....... , .•..•.•••.•.• , •. , •.• , ••.• '.'" "':'" ', ....... ",., ••• ,.,.,.,., A.1401 
t. PicOnics, 26 Cummings Road, Tyngsboro;MA 01879, 617-649-7501 ", .. A.1618 
t Piezo. T<lChnoiogy Inc., 2525 Sh~der Rd., Orlando, FL 32804, 305-298-2000 

....................................................... A.1,413 ,1415,1417 
Pracision Filters, 240 Cherry St., /thal'a, NY 148!iO, 607-217-3550 .•. A.1624{1626 

t Sawtek Inc., P.O. Box 18000, Orlantlo, FL 328t;O, 305-886-8860 ,., ••• ,., A.1432 
Sokol Crystal PrOds., Inc:, 121 Water St., MirieralPoint, WI 53565, 608-987-3363 

· "., ., .• " •••.•..•.•. , , .••••••.•• , .•• ,.",., •• "". , ... ,., , •• ,., A.1435. 
TTE,lnc.,.11650 W. Olympic Blvd., Los Angeles, CA 90084,213-478.,8224 

· ,. " .: •. .', ' ........... , ............ ' ..• , .•.• , ........ , ..•.•.•. , A.1847,1849 
t Advanced Filte, Devices, Inc., 6241 Yarrow Dr., Ste. 0, Carlsbad, CA 92008 

................... .. ........... ,:... 619'-43&2074 . 
tAlpha Comps., 1106 E. Simpson Ad., Mechanicsburg, PA 17955 .... ,... 717-697-8595 
t Andersen Labs; 1280 Blue Hills Ave., Bloomfield, CT 0600"2 203-242-0761 

A P. Circuit Corp., 513 East 86thSL p.o. Box 1350, New York, NY 10028 
.................... ...................... 212-737-1348 

t Artronic Instr. Co .. Inc., 9 Division St, Sidney,.NY 13838. ............ ...... ',607-563-8444 
tAxel Elctrns., General Signal Corp .. 134-20 Jamaica Ave., Jamaica, NY 11418 

· ................ : . . . . . . . . . . . . . . . 718-291-3900 
.too Elctrns., 30 South St, Mt Vernon, NY 10550 ........ 914-664-5591 

Chesterfield PrQd«, 37 Midland AVe., Elmwood Park, NJ 07407 201-797-9655 
t Cirtech, EG & G, 15237 Cherry St; Stanley, KS 66223. .............. 913-681-2601 

Coast Coil Co., 5333 W. Washington Blvd .. Los Angeles, CA 90016. 213-936-6188 
tComstron Corp., 200 E. Sunrise Hwy., FreepOrt, NY 11520 ;.... 516-546-9700 

Dale ElectronicS, Inc., TemP!' Div., 1155 W. 23rd St., TemP!', AZ. 85282 .. ·602-967-7874 
t Damon/Elctrns. Div., 80 Wilson Way, Westwood, MA 02090 ..... 617-329-2460 

§tData-Con\rol Sys., Commerce Dr.,·Box 660, DanbUry, CT 06810 ....... 203-?43-9241 
Datel, General Electric Co .. 11 cabot Blvd., Mansfield,.MA 02048 617-339-.9341 

§De Co~rsey Engrg. Lab., 11828 W. Jefferson, Culver City, CA 90230 213-EX7-9668 
tDietz Design, Inc., 100 Electronics Pkwy., Belton, MO 64012 .... ,... 816-331-4911 
§Dynamics, Div. of Waugh Controls Corp., 9001 Fullbright Ave ... Ci)atsworth, CA 91311 . 

.. .. .. . .. .. .. .. . .. . .. ... . .. .. .. .. .. ..... : .. 818-998:8281 
tEaton Corp., AIL Div .. Comac Rd" Deer P~k, NY 11729 ....... 516-595-3094 

Electrocom Inds., 1105 N.lronwoodpr., S. Bend IN 46615 219-232-2743 
ElectPrec. Compo Corp .• 11 W. Sandford Blvd .. Mt Vernon, NY 10550 .. 914-664-2333 

,tElectronic Transformer Corp., p.o. Box 186, Totowa, NJ 07511.. 201-942-2222 
Frequency Devfces, Inc .. 25 Locust St, Haverhill,'MA 01830 ............ 617-374-0761 

t Freque,,?y Elctrns., 55 Charles Lindbergh Blvd:, Mitchel Field, NY 11553 
.•....•..••.•••...•..•.......••.....•....• < .•..•.....• ,.......... 5i6-794-45OO 

tGenisco Technlg. Corp.,.FilWs Div.,l5435 Susana Rd., Ranci)o Dominguez,·CA 90221 
.... "............. ............. 2.13-537-4750 

t Hertz Fmer, 3 Aerial Way, Syosset; NY 11791 . . . . . .. . . . . .. 516-822-4770 
t Hisonic, Inc., 249 N. Troost p.o. Box 1130, Olathe, KS -66061-1130 ... , .. 913-782-0012 
t Hughes SoIId.$1ate Products, 500 Superior /Ave., DepL\"8, Newport Bch., CA 

-92658-8903 .................................................. .' ........ 714"759-2411 
tlntegrated Microwave, 11526 Sorrento Valley Rdtsan Diego, CA 92121 ; 

............... .................. . ........... 619-457:0277 
ITHACO, Inc., Meas. & Controi.lnstrs. Div., 7.35 W. Cr.ntonSt., P.O. Box 6437, Ithaca, NY 

14851-6437 ................... , ................. :..... 607'272-7640 
t K&L Microwave, Inc., 408 Coles Circle, S'Ilisbury, MD 2~ 801 . ... . . . . . . . . 301-749-2424 
t K &.L Quartztek, K & L'Microwave, 20 S. 48th Ave., Phoenix, AZ.85043 

" _ ••• _ '>" •••••• , • ., •••• _................ • •••••• 602-272-7944 
tKappa Networks. Inc., 1443 Pinewood St;Rahway, NJ 07.065 .. 201-541-1600 

Krohn-HHe Corp .. Avon Indl.. Pk., Bodwell St, Avon, MA'02322 .... .. 617-580-1660 
Lark Engineeriog Co., 26401 Calle Rolando, San Juan Capistr8r\O, Cf\ 92675 

........ ' ....... , ... , .............. ,............... . .714-493-9501 
tLeigh'lnstrs. Ltd, Frequency Control Div .. C. R. Snelgrove Co .. 141 Bond Ave., Don Mills, 

ON, CANADA M3B 1M2... 416-447-8531 
t Lorch Elctrns:, 105 Cedar La, Englewood, NJ (17631 .. ' ..... '. . . . . .. . .201-569-8282 
tMagnetico Inc., 182 Morris Ave .. Holtsville, NY11742 ...... ,........... 516-654-1166 
tMcCoy ElectroniCS Co., Sub. Oak Technology Inc:, 100 'Watts SI., P.O. Box iii, Mt Holly 

Sprirtgs,PA 17065 ............... : ............................... : ..... : 717-48&-3411 
tMel Tec, Di\(. Epsco, 1nc.;411 ProVidence Hwy., WestwoQd,·MA 02090 ... ·617-329-j508 
tMe1ropole Products Inc .. p.o. Box 10275, Alexandria, VA 22310 .......... 703-971-8606; 

i 70:3-971-7062 
Micro-Coax Components, Inc" a UTI Company, Box E, Collegeville, PA: 19426 
" ........ ........... 215-489-3700 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 203-66&8000. 
Microwave Development Labs., 10 Michigan Dr .. Natick, MA 01760. 61.7-656'0060 

tNetcom, 3002 Commercial Ave., Northbroo~ IL 60062 .'.312.-564-5100 

t-PrQductmeets MIL specs 
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,t North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542 ......... 516-671-5700 
t Polyphase Instr, 175 Commerce Dr., Ft. Washington, PA 19034 215-643-6950 
t Reactel, Inc., 687-0 Lofstrand La, Rockville, MD 20850 , .. "" 301-279-5535 

RFI Corporation, 100 E. Pine Aire Dr" Bay Shore, NY 11706 516-231-6400 
t Rockwell Filter Prods" 2990 Airway Ave" Costa Mesa CA 92626 714-641-5311 
t Stanford Applied Engrg, Inc" 3520 De La Cruz Blvd., Santa Clara, CA 95050 

" " " " . " " " " , 400-988-0700 
t Telonic/Berkeley, 2825 Laguna Canyon Rd" Laguna Beach, CA 92652 

","'"'',.,,''''''''''''' 714-494-9401 
Toko America, Inc" 1250 Feeha~ville Dr" Mt. Prospec~, IL 60056 312-297-0070 

tTorotron Corp" 519 South Fifth Ave" Mt. Vernon, NY 10550 ""'" 914-664-2050 
t UTE Microwave, 3500 Sunset Ave" Asbury Park, NJ 07712 201-922-1009 
t Wavecom, 9036 Winnetka Ave., Northridge, CA 91324 """" 818-862-3010 

Wavetek Indiana Inc" 5808 Churchman, Beech Grove, IN 46107 317-787-3332 
t Wavetek Rockland Scientific, Inc" 10 Volvo Dr" Rockleigh Indl, Pk., Rockleigh, NJ 07647 

201-767-7900 

Filters, Low Pass-2700 
Allen Avionics, 224 E. 2nd St., Mineola, NY 11501, 516-248-8080 

...•....... , .... , •.•.•. , .....•.•...•. ,., •.•.•. , •.. A.1584,1586,1588,1589 
A. P. Circuit Corp., 513 East 86th St., P.O. Box 1350, New York, NY 10028, 

212-737·1348 ............ , ........... , ............. , ............. A.1592 
Chesterfield Prods., 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-9655 

, ........ , ............. , ........ , '" . , .......... , ................ A.1593 
§ Compac, 279 Skidmore Rd., Deer Park, NY 11729, 516-667-3933 ... , •••• A.1594 
t Comstron Corp., 200 E, Sunrise Hwy., Freeport, NY 11520, 516-546-9700 

,.,., .. ,., .................................................. A·1327,1595 
CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 

47906, 317-463-2565 •.•.•........•....•.•......•.••.•.•.•.•..•... A.1667 
CTS Electronics Corp., Halex Division, 1202 McGaw Ave., Irvine, CA 92714, 

714-261:6381 .................................................... A.1667 
t DamOn/Elctrns. Div., 80 Wilson Way, Westwood, MA 02090,617-329-2460 

......................................... , ....................... A.1360 
tEleet. Prec. Camp. Corp., 11 W. Sandford Blvd.;Mt. Vernon, NY 10550, 

914-664-2333 ....••.•.•......•....•.•.• , .•.......••...•..•....... A.1603 
t ESC Elctrns. Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 

..... , ....... : .................................................... A·1604 
t Freed Transfonner, 1718 Weirfield St., Ridgewood, NY 11385, 212-386-1300 

......•........•.. , .....•..• , .....•.....•.....•••.....• , .•••.•..• A.2151 
Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830, 617-374-0761 • 

",.,"',.,.,.,.,",.," A.1609,001231 
t Frequency Selective Networks, Inc., 69-20 Garfield Ave., Woodside, NY 11377, 

718-424-7500 ..•.........•........•......•.•.....••...•..•.•..•.• A.1369 
t KR Electronics, Inc., 91 Avenel St., Avenel, NJ 07001, 201-636-1900 ...• A.1613 

Krohn-Hite Corp., Avon Indl. Pk., Bodwell St" Avon, Mit 02322, 617-580-1660 
, ...... , .• , ....•......•....•......•.... : .... '" ...•.•. " ..•... , " 001259 

t OPT Inds. Inc .. 300 Red School La., Phillipsburg, NJ 08865, 201-454-2600 
•••.•••.•••••••••••.•• or •••••••••••••••••••••••••••••.••••••• "'" A.1401 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ..•.. A.1618 
t Polyphase Inslr., 175 Commerce Dr., Fl Washinglon, PA 19034, 215-643-6950 

, . ' . • ... .. . . .. .. .. .. .. .. ......... ... .. .. .. . .. ..... A.1620-1622,2263,2264 
Precision Filters, 240 Cherry St, Ithaca, NY 14850, 607-277-3550 ....•.. A.1624 
Reeves-Hoffman Div" 400 W. North St, Carlisle, PA 17013, 717-243-5929 

A.1425 
t SFE Technologies, 15011st St., San Fernando, CA 91340, 213-365-9411 

A·1630 • TTE, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, 213-478-8224 
....................... .-................ ".1647-1648,1650,1651,1653,1654 

Advanced Fitter Devices. Inc" 6241 Yarrow Dr, Ste" 0, Carlsbad, CA 92008 
""."".,,'" 619-438-2074 

t Aeroflex Labs" Microelctrns, Div" 35 S, Service Rd" Plainview, NY 11803 
516-69~-67oo 

t'Airtron, lilian Induslries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 
, 201-539-5500 

Alpha Comps" 1106 E. Simpson Rd, Mechanicsburg, PA 17055 717-697-8595 
AMP IncorpOrated, Box 3608, HarrisbUrg, PA 17105 """ 717-564-0100 

§ Analogic Corp, 8 Centennial Dr., Peabody, MA 01961 ." ,,617-532-5660;617-777-4500; 
617-246-0300;800-451-1 

t Appli9d Research, Inc" 160 DupontSt., Plainview, NY 11803 ,,",.,.,.,. 516-349-9200 
t Arra Inc" 15 Harold Ct" Bay Shore, NY 11706 ".""""":.,, ',"'"'''' 516-231c8400 
t Artronic Instr, Co, Inc" 9 Division St., Sidney, NY 13838 "',.".,." .. ,'" 607-563-8444 
t Automatic Coil Corp" Sub, Designatronics, Inc, 455 E. 10th Ave, Hialeah, FL 33010 

,.,' .. ".,' .. """"" .. ,.""",.. 305-863-5311 
t Axel Elctrns., General Signal Corp" 134-20 Jamaica Ave., Jamaica, NY 11418 

"."",.".,"".". 718-291-3900 
t Balzers OpticaI"Grp.,.170 Lacke Dr" Marlboro, MA 01752 ",,", """. 617-481-9860 

Beckman Industrial Corp" Electronic Technologies Div" 2500 Harbor Blvd, Fullerton, CA 
92634 '"'''''''''''''''''''''''''''''''''''' '" , " " , , " , , "',, " " '" 714-871-4848 

§ Bell Inds" J, W, Miller Div" 19070 Reyes Ave" P,O. Box 5825, Rancho Oominguez, CA 
90224 .". """"."." 213-537-5200 

t BG Elctrns., 30 South St., Mt. Vernon, NY 10550 "'."""""""""" ,914-664-5591 
tBird Elctrn" 30303 Aurora Rd" Cleveland, OH 44139 """"""""'" 216-248-1200 

Blackhawk Networks Corp, 14 N, Parker Dr .. P.D. Box 919, Janesville, WI 53545 
" .. "".,,"""" '. 608-752-8701 

t Burr-Brown Corp., P,O, Box 11400, Tucson, AZ 85734 602-746-1111 
Caddell-Burns Mfg., 40 E. 2nd St, Mineola, NY 11501 516-746-2310 
Captor Corp" 5040 S. County Rd (25A), Tipp City, OH 45371 513-667-8484 
Centre Engrg" 2820 E. College Ave" State College, PA 16601 814-237-0321 

tCirtech, EG & G, 15237 Cherry St., Stanley, KS 66223 913-681.-2801 
Coast Coil Co" 5333 w.. Washington Blvd" LO,s Angeles, CA 90016 213-936-6188 
Coaxial'Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 " 216-267-2233 
Coil-O Corp" 340 Bronxville Rd" Bronxville, NY 10708 ,,",, 914-337-4775 
Continental Resources, In,., 175 Middlesex Tpke, Bedford, MA 01730 617-275-0850 

tControl Concepts Corp" P.O,·Box 1380, Binghamton, NY 13902-1380 607-724-2484 
t Control Elctrns, Co" Inc., 107-6 Allen Blvd., Farmingdale, NY 11735 ,', 516-694-0125 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 516-935,3640 

Filters, Low Pass-2700 
\ 

t Daden Assocs" 23011 Moulton Pkwy" Sle, A 12, Laguna Hills, CA 92653 
714-77()-1522 

§ Dale Electronics, Inc., Tempe Div" 1155 w.. 23rd St., Tempe, AZ 85282 602-967-7874 
Dantel,2991 N, Argyle Ave., Fresno, CA 93727 209-292-1111 

§tData-Conlrol Sys" Commerce Dr" Box 860, Danbury, CT 06810 203-743-9241 
tData Delay Devices, 385 Lakeview Ave" Clifton, NJ 07011 ".,., 201-772-11,06 

Datel, General Electric Co, 11 Cabot Blvd, Mansfield, MA 02048 617-339-9341 
De Coursey Engrg. Lab., 11828 W, Jefferson, Culver City, CA 90230 " , 213-EX7-9668 

t Dielectric Comfllunications, General Signal, -Tower Hill Rd" Raymond, ME 04071 
"""""""""""""", ,<".". "',. 207-655-4555;800-341-9678 

t Dietz DeSign, Inc" 100 Electronics Pkwy., Benon, MO 84012 """"" 816-331-4911 
§ Dyma Engrg, Box 1535, Los Lunas, NM 87031 . , , ' , .. , , , . ' .. ' , , , , . " , . " 505-865-6700 
t Dynamic Air Engrg, Inc" EMC Finer Div., 620 E. Dyer Rd, Santa Ana, CA 92705 

".'., ... ',."." .... ,""'" """"""""""'".""", 714-540-2081 
§ Dynamics, Div, of Waugh Controls Corp., 9001 Fullbright Ave, Chatsworth, CA 91311 

".".".,.,""""",.,",.,.,"""',.".".".,.," 818-998-8281 
t Eaton Corp., A.IL Div" Comac Rd, Deer Park, NY 11729 516-595-3094 
'Electrocom Inds., 1.105 N.lronwood Dr" S, Bend, IN 46615 219-232-2743 

§Electronic SpecialiSts, 171 South Main St, Natick, MA 01780 ' .. ,.,,' '" .617-655-1532; 
800-225-4876 

t Electronic Transformer Corp, P,O. Box 188, \'otowa, NJ 07511 201-942-2222 
t Elmag, 54 Clark SI., Newark NJ 07104 """,.,',.,.,"',.",.," 201-481-1600 

EI-Red Mfg" 2800 W, Cullom Ave., Chicago, IL 60618 . ".,," "'., ,.,"',' 312-478-7300 
Engelmann Microwave Co" KDI Pyrofilm, 60 S, Jefferson Rd, Whippany, NJ 07981 

, "" """." .. """"."""""."."".,,",,.,,""",,. 201-887-5700 
Engineered Comps, Co" P. 0, Box 8121, San Luis Obispo, CA 93403-8121 

'"'''' ""." " .. " ,,,.,,'" "'" """ ""'" '" '" 805-544-3800 
EWC, Inc" 725 Federal Ave" Kenilworth, NJ 07033 .,.,'" 201-245-3200;800-526-4048 

t Fi~Coil Economy IntI., Inc.,ilOO.Axinn Ave" Garden City, NY 11530 516-228-9445 
Fogg Sys., 15592 E. Batavia Dr.; Aurbra, Co 80011 """"",,' 303-344-1883 

t Genisco Technlg, Corp., FiHers Div" 18435 Susana Rd,' Rancho Dominguez, CA 90221 
"', """"""""""""'"""".",.,.""""",."""",.", 213-537-4750 
t Hertz Filter, 3 Aerial Way, Syosse~ NY 11791 '"'''''''''''''''''' 516-822-4770 

Hewlett-Packard Co, 1820 Embarcedero Rd" Palo Ano, CA 94303 ,. Call Local Sis. Off, 
t Hisonic, Inc" 249 N. Troost, P,O, Box 1130, Olathe, KS'66061-1130 913-782-0012 

. t Hopkins Engrg" 12900 Foothill Blvd, San Fernando, CA 91342 213-361-8691 
Hughes Aircraft Co, Aerospace GrpsJ Support Sys., p.o, Box 90515, Los Angeles. CA 

90009 "'" .. ",,"", .. ".""".".213-670-1515 
Hughes Aircraft Co., Microelctrn. Sys. Div" 2601 Campus Dr., Irvine, CA 92715 

,.,",.,""",.,. ,'",.""", .. "",.""., 7'14-752-3800 
t Hughes Solid State Products, 500 Superior Ave" Dept E8, Newport Bch, CA 

92658-8903 " '"'' "'" "." "" :." "" .. " """"" ""." 714-759-2411 
Industrial Midwec Capacitors, 4902 Tollview Dr., Rolling Meadows, IL 60008 

, " " " . " , " " , .. ' , " , , " , , " , ,'" " '" """" .... """" .. """.,, 312-577-0120 
Infrared Inds., Inc., P,O. Box 14200, Orlando, FL 32857 """". ,.:,.,:" 305-282-7700 

t Integrated Microwave, 11526 Sorrenlo VaJl!'y Rd" San Diego, CA 92121 
619-457-0277 

t International SensOr Systems, Inc, Aurora Industrial Pk., Box 345, Aurora, NE 68818 
"""" "'" ""'" "" '''' "" .. ".,,' "'" '" "." ''''',,:, ". 402-694-6111 

ITHACO, Inc., Meas, & Controllnstrs. Div .. 735 W. Clinton St, P,O, Box 6437, Ithaca, NY 
14851-6437."."·."",,, """""" .. """,607-272-7840 

t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 "'" 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S, 48th Ave., Phoenix, AZ 85043 

"""""", '""" ... "",,,,,,,,,.,,,,,,,,,, ... ,,,, .. ,.. 602-272-7944 
t Kappa Networks, Inc, 1443 Pinewood St, Rahway, NJ 07065 '"""" 201-541-1600 

KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S, Jefferson Ad, Whippany, NJ 
07981 ' """"" .. " 201-887-8100 

§t Kyocera InlL Inc" Elctm. Comps. G,p" 11425 Sorrenlo Valley Rd" San Diego, CA 92138 
"""""... ".""",,.,,"""",,",,""'" " .. " 619-454-1800 

Lark Engineering Co, 26401 Calle Rolando, Sanjuan Capistrano, CA 92675 
"",.,',.,",."." .. """,., .,""""',., .. ,"',.,' 714-493-9501 

Lectro MagnetiCS, Inc, 6056 W, Jefferson Blvd" Los Angeles, CA 90016 
"",.".,'.",.,'" "'" 800-325-9814;213-870-9383 

t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07631 .... " 201-569-8282 
MI A-Gom Land Mobile Communications, Inc, 21 Continental Blvd, Merrimack, NH 

03054 " ..... "." .. , """"", .. "", .. ,,,.,,,....' 603-424-3400 
tMagnetek, 7315 Red Deer Dr., Boulder, CO 80301-4696 ,., .. ' ,.,.: .. ' 303-442-6700 
tMagnetico Inc" 182 Morris Ave" Holtsville, NY 11742 ,:"." .. ,',." .. , 516-654-1166 

Marellnstr, Co, 907 South East 13th PI" Cape Coral, FL 33904' .,",.," .813-574-8788 
Maury Microwave, 8610 Helms Ave, Cucamonga, CA 91730 ".,.,',.". 714-987-4715 

tMel Tec, Div, Epsco, Inc., 411 Providence Hwy" Westwoo9. MA 02090 " 617-329-1508 
tMetropole Products Inc" P,O. Box 10275, Alexandria, VA 22310 ,.,"" ,703-971-8606; 

703-971-7082 
§t Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

,,,.,,',,,, "",",, .... ,",,,.,, ", .. " "'" 215-489-3700 
tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 201-992-7700 

Microphase, 587 Connecticut Ave" Norwalk, CT 06856 "" 203-866-8000 
§Microwave Development Labs" 10 Michigan Dr., Natick, MA 01760 '" 617-655-0080 

§tMi?rowave Fine. Inc" 6743 Kinne St, East Syracuse, NY 13057-0486 ,,315-437-3953; 
800-448-1666 

t Mitec Elctms., 15 Commerce St, Willislon, VT 05495 """"".",., ". 802-864-0064 
t Monitor Prods. Co, InC., Post Office Box 1966, Oceanside, CA 92054 , .. 619-433-4510 

Mu-Del Electronics, Inc"2426 Linden Lane, Silver Spring, MD 20910-1288 
",.,.,", .. ".,"',.,.,',.,.,",.".,"',.,',:,"',.,.".,.,""" 301-587-6087 

§t Murata Erie North America, Inc., 1148 Franklin Rd, S.E., Marietta, GA 30067 
".,," """"",.. """ .... " .. """"" .. ,,. "". 404-952-9777 

§ Murata Mfg, Co". Ltd" 26-1 0-2-chome-Tenjin, NagaokaCKyo-Shi, Kyoto, Japan, JAPAN 
"""" .. " .... ".".,,"" """.,,"""" "" """" 075-951-9111 

tNetcom;3002 Commercial Ave., Northbrook, IL 80062' .,""".,.,"" 312-564-5100 
t North Hills Elclrns., 1 Alexander PI., Glen Cove, 'NY 11542 ""',.,',. 516-671-5700 
t NWL Transformers,. Rising Sun Rd, P.O, Box 358, Bordentown, NJ 08505 

"" .. "" .""" .. ,, 609-298-7300 
Deco Coip., 712 S,E. Hawthorne Blvd, Portland, OR 97214 503-238-2440 
Optics International, Box 101, Tenafly, NJ 07670 ,.," 201-567-4799 

tPerformance Controls Inc., 333-E Byberry Rd, Hatboro, PA 19040 215-675-6500 
Preston Scientific, 805 E. Cerritos Ave., Anaheim,·CA 92805 ' 714-776-6400 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



Filters, Low Pass;.2700 (Cont'd) 

RACOM Corp.. 1028 W. Maude.Ave. Ste. 401. Sunnyvale, CA 94086 ...• 408-737-2460 
tRayco Elctm. Mfg. 1625'121\1 St, Santa Monica, CA 90404 ............ :. 213-450-0777 
t Reactel. Inc., 687-0 LoIstrand La., Rockville. MD 20850 . . . . • . • • . . . . . . . •. 301-279-5535 
t RFI Corporation. 100 E. Pine Aire Dr. Bay Shore, NY 11706 ...•........ 516-231-6400 

RLC Elctrns., Inc., 83 Radio Cir. Mtkisco. NY 10549 ........•.......... 914-241-1334 
RIrOn Corp., 7324 Lawndale, SI(okie, IL 60076 .•.•.....• , .....•........• ;312-679-7180 

tSage LabOratorie$, Inc., 3 Huron er;.Natick, MA 01778 .... : .............. 617~53-0844 
. tSeacor.Inc.. 123 Woodllirl<fAve, Westwood, NJ 07675 ....•....•...•.•... '201-686-5600 

sentry MIg., Crystal Park,Chici<8sha, OK 73018 .,. ' ..•... ' 405-2.24-6780;B<XJ-65.4"8850 
.§ Shure Bros.. 222 HartreY Ave., Evanston, IL 60204 " ...••... , ..... :...... 312"886-2200 

· Solar EIctm$. Co., 901. N. Highland; Hollywood. CA 90038 ..•...•...... ,' 213-462-0806 
SoShlnEIec.Co.. 1-18-18Naklimagome, Ota·Ko; Tokyo, JAJ"AN ..... "::. (03) 775-2111 

§ Spectra Sotiics, 3750 Aitport Rd, Ogden: UT.84403 '." ............ ·;c. :c: 801-392-7531 
§t Spectrum Contro~ Inc., 2185 W, 8th St, Erie. PA 18505 . • . . . . . . . . . . . . . .. 814-455-0966 

§sprague Elec. Co. 481 Marshall St. No.'Adams, MA 01247 ... , ......... 413-664-4411 
. § Stanford. APPIied·Engrg. Inc., 3520 De La Cruz BI~d., Santa Clara, CA 95050 

·:: ....... · ........ , ........ ;·.j ................. · .... :: ........... c ....... 4()(}-988-0700 
tSteriing Tr~ Corp., 510 DriggS Ave.,-BrOOkJyh; NY 11211 ....... 713-782-4200 

§tSystron-Donner MlcrowaveDiv. 14844'oXnard St. Van Nuys, CA 91409 
... , ... ,., ............................................................. 818-786-1760' 

tieledyne Microwave, 1290 Terra Bella Ave., MoUiltain View. CA 94043' " . 
., ....... : ... .-................ , ............................. , ...... :.: .. 415-968-2211 

tTeklilic/Berkeley, 2.825 Laguna canyon Rd., Laguna Beach, CA 92652 
................... : ....... ; .......... ' ........ : .................. '." ...... 714-494-9401 

TexScan InstrumeQts,.3169 N. Shadeland, Indianapolis, IN 46226 ....... 317-5411-4196 
§ Tohoku Metallnds., 5.8, 2-Choinil, Kltalioyama Minato-Ku, Tokyo, JAPAN' 

.... 'i. ............... , ... : ............... : ........................ :. Tokyo 03-402~161 
Tako America, Inc., 1250 Feehanville Dr; Mt ~IL 60056' .......... 312-297-0070 

§tTranslormer& Coil Produ<;ts. TRW EI8ctronic~es DiVision, 150Varick St, New 
York,NY1,0013 .................. : .......... : ................. ~ ....... 212-255-3500 

§Tucker Elctrna., Box 461968, Garland. TX 75046 ......... 214-348-8800;800-527-4642 
t U S Microtek Components Corpoiation, 11144 .Penrose St, Sun Valley. CA 91352 

v ....... : ....... .,. ....... : ........ : ... ; ............. · ....... , .......... : 818-767'6770 
t Vanguard Elctms. Co., 1480 W.17Bth .St. Gardena, CA 90248 . ,'. . . . . . .. 213-323-4100 

VernHron Piezoelectric Div. 232 Forbes Rd.; Bedford, OH 44146-5,478 •. 216-232-8800 
Vistar Corp. 13740 McConriick Dr. Tampa, FL 33625·.: ..•..• , .........•. 8.13-85~611 

t Watkins-Johnson Co. 3333 Hillview Ave., Palo Afto. CA 94304 ... :...... 4111-493-4141 
t Wavecorn, 9036 Winnetka Ave.. Norti)ridge, CA 91324 .................. 818-s82-3010 
tWa_Indiana, Inc., 5808 Churchman, Beech Grove, IN 46107 ........ 317-787-3332 
tWavetek Rockland &:ientilic, Inc., 10 VOlvO Dr, Rockleigh IndL PI<., Rockleigh, NJ 07~7 

............................................................. ~ .......... 201-767-7900 . 
Western Muftiplex. Corp., 1320 Bayport Avenue, San 'Carlos, CA 94070 ., 415-592-8832 
Wide Band Engrg. Co. Inc., Bol< 21652, Phoenix, A:Z. ~ .............. 602-254-1570 

Filters, Mechanical~2700 '.. . ". ..' ' 
Taka America, Int., 1250 Feaham.1l1e Dr., Mt. PrcItipact .. IL 60056, 312-29NI070 

................................................................... A.,643 
A E G Telefunken, SerniconcluCtor G.p, Rle. 22, SomerVille, NJ 08876 .. 201-722-9600 

§ AMF Inc., AMF Cuno/General Fifter Products DIvision, 400 Research Pkwy. Meriden, CT 
06450 ...................... : .......................................... 203-237-5541 

Eden Equipment Co., 17649 Jacquelyn Lane, Huntington Beach, co. 92647 ' 
.............. ; ......... :" ... : .•.••......•.•......•.. :.: ....•..•....•.. 714-842-8181 

tFil-Coil Econo"!y Inti. Inc., 8OO~inn A,Ve., Garden City,NY 11530 ...... 516-228-9445 
Microphase, 587 ConnectiCut Ave., Norwalk, CT 06858, .........••.....• 203-88~ 

§ Pall Ultrafine Filtration Corp., 2200 Northern,BIvd. East Hills, NY 11548 .. 
..... :: .. : .....•......•...........•...••...•...•............•.•.•.....• 516-484-5400 

t Penfield, Inc., West & W. Main Sis., Plantsville, CT 06479 ....... ' ......... 203-621-9141 
RACOM Corp.,·1028 W. Maude Ave. Ste. 401, Sunnyvale. CA 94086 .... 408-737-2460 
RA Corporation, 100 ~Pine Aire.Dr. Bay Shore,. NY 11706 ... : ........ 51,&'231::«1400 

t Rockwell FIRer Prods., 2990 Airway Ave., Costa Mesa, CA 92626 •...... 714-641"5311 
§tRockweil Int'L, 4311 Jamboree Ad., Newport Beach, CA 92660 ...•....•. 8()(}-~99 

Rockwell IntL, Commercial Elctms. ·O;lers.. 1200 N. Alma Ad., Rich8rdson. TX-15081 
..................... : ................... '" ........................... 214-998-5000 

§Sei~o InslrS. U.s.A., Inc., 2990 W. lomita Blvd.. Torrance. cA 90505 ..... 213-530-8m 
§ Tohoku Metal ,Inds., 5-8, 2-Choma, Kltaaoyari!a MiQalo-Ku, Tokyo, JAPAN , . 

: .......................... , ........................... ,.,., ....... Tokyo Q3.4(i2~161 
TWP, Inc.. 2133 4th St, BerkeIey,CA 94710 ,' ......... , ........ " ........ 41&-548-4434 
Wavetek Indiana, Inc., 5806 Churcl1maQ, Beech Grove, IN 46107 ........ 317-787.,3332 

\ Filters, Mlcrowav.34~ . " .' .' 
. tAm Inc.,. 15 HaI'oId CL, Bay~, NY 117q6, 518-231-8400 ........... A.,705 

· Comelro.n Corp., 200 E. Sunil .. Hwy;, Frsaport, NY 11520, 516J548-9700 
............ '. • •• • • • • • • • • • ... • • • • • • • • • •• • • • • • • • .... •• • • • •• • • • • •• A.';f27,1595 

ESC EIc:tr'ns. Corp.; 534 BargeD BlVd., Pallaadaa Pk., NJ O7ti5O, 201-M7-0400 
.•...•...•.•....••••. : .••.•. , ..................................... A.,B04 

· North Hilla EJctrna., 1 Alexander PL, Gioln Cove, NY 11542, 518-671-5700 .. 
• ~ ........................................................... , ...... A.I780 

Piconlc;s, 26 Cumnilnge Road-, T~, MA.01879, 8.17-649.7501 •••• ; .J!..'818 
Plitzo Technology Inc., 2525 Shader Rd."OrIaiIdo, FL 32804, 305-298-2000 . 

. , ....• ,' ...••...••••... , ••.•• l ................................. A.'4'3;14'7 
t Premier Microwava, ~ NewBI'O!IdSt., Port Chaster, NY 101j73, 914-931!-8900 

•••••••••••••.•.• " .......... ~,; •• II:."' .•••••••••• , .•.••• ....... ~ .......... ~J.~ •• A.1781 
t Airtron, Litton InduStries, Inc., 200 E. Hanover Ave.,. Manis Plains, NJ 07950 

........ , ..... ~ ...... '.' ., ...... , ........................ , ......... ; ...... 201.539-&500 
Alpha Inds., Inc.-MSD DIv. 20 Sylvan Rd, Woburn, MA 01801 , ... ~ ...... 617~5150 

t Aildersen Labs., 1280 Blue Hills AVe., BloomfIeld, CT 06002 .......... :. 203-242-Q761 
tApplied Rese8rch. Inc., lflO Dupont St, Plainview. NY 1,1803 ........ , .... 518-349-8200 
tAvantek, Inc., 3175 Bowers Ava., Santa Clara, CA 9s0s4 ••••.•.•.. c ••••• ~710 

AxeIElctrns.: General Signal CorP, 134-20 Jamaica·Ave., Jamaica, NY 1l418 . 
. , .• ~ •.•.••••• : ..... , •• , •••.• , • ., .................... .' .•••.•. : •••.••••.. 718-29t-3900 

tCincinnidi EIcInis., 2630 Glendale Milford Ad., Cincinn~ OH 45241 .... 513-733-6100 
CoaxIal Dynamics, 15210 Industrjal Parkway, CleVeland, OH 44135 .: ..• 2'8-267-2233 

t Dadan AssocS., 23011 Moulton Pkwy. Ste. A 12, Laguna Hills, CA 92653· 
......................... ~ .. : .......................... ,': .................. 714-77G-.1522 

tEaton Corp., A.IL Dlv. Comac FId., Deer !'ark,'NY 11729 ................ 516-595-3094 

PRODUCT INDEX & DIRECTORY 
Eaton Corp., MIcrowave Products Division, 955 Benicia Avenue. Sunnyvale, CA 94086 

., .•••..........•.............•.•...•.................................•. 408-73~ 
§tEaton Corp. Yog-Tek Prods., 785 Palomar Ave., Sunnyvale, CA 94086 : .. 408-737-7300 

tElectro-Magnetic Processes, Inc.. 9616 Owensmouth Ave., Chatswortn,PA 91311 
................................................................. : .... , .. 818-882-6333 

t Epsilon-Lambda Elctrns. Corp.,.427 Stevens St, Geneva, Il601314 .....•. 312-232-9611 
tFerretec Inc., 1701A Fortune Dr. Slln Jose, CA 95131 ..... : ............. 408-263-1216 

Frequency Selective NetWorks, 1nc.,.69-:20 G8(field Ave., Woodside, ~·11377 . 
......... , ............................ , .......................... ; ..... 718-424-7500 

tGeneral Microwave CQrp., 155 Marine St, Farmingdale, NY 11735 ...... , 516-694-3600 
HewIett-PackSnr Co •. 1820 Err1barCadero Rd; Palo Alto, CA94303 ." Call Local SI.s. 0fI. 
Hughes Aircraft Co, Aerospace Grps./S\JPPorI Sys. p.o. Bo" 90515. Los.AngeIas, CA 

IiOOo9 ....... ~ .................. > ............. :, ......................... 213-67G-1515 
Hughes Aircraft Co., Micfoelclm Sys. Div., 2601 Campus Dr.IMne. CA 9271.5 
, .... ~ ..... ;., ....................... : ... ; ......... , ..... , .... , .............. 7104-,752-3800 

§ Integre, inc., 2388 Walsh Ave., Santa. Clara, CA 95001 ........•....... , ... 408-7~7-9601 
tlntegratedMicrowave.11526 Sorrento Valley Rd., San Diego, CA 92121 . 

. .. ........................ : ...................... .'.; ............. " .... 619-457-<>277 
t K&L Microwave, 1nc.,.40~ Coles CiICil!, Salisbury, MD 21801 ..•.•••.•... 301-7'49-2424 

Lark Engineering Ce. 26401 CaI.1e Rolando, San Juan Cspistrano, CA 92675 
........ ,'.,.' ......................... : ..................................... 714-493-9501 

tLorch Elctrns., 105 Cedar La., Englewood, NJ 07831 ............... , .... 201-569-8262 
MauIYMicrowave, 8610 Helms Ave. Cuoamonga, CA 91730 .......... ; .. 714-987-4715 
McCoy Electronics Co., Sub. Oak Technology I[!C. 100 Watts St, P.O. Box B, Mt Holly 

Springs, PA 17065 ...... : .. > ................... ; ......... , ............. 717-486-3411 
t Metrojxlle Products Inc., P.O. Box 10275,Alexandria, VA 22310 .: ......•. 703-971~; 

, 703-971-7062 
Micr~ Components, Inc., a lITI Company. Box E,.Collageville, PA 19426 

........ " ............. : .................. '. .. . .. .. • . . . .. . .. .. . . .. ... ...... 215-4119-3700 
tMicrolab/FXR, 10 Microlab Rd., !,iyingston, NJ 07039 ..................... 201-1,192-7700 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ............ '.' ..• 203-886-8000 
§Microwave Development.Labs., 10.Michigan Dr., Natick, MA 01760' ..... 617-655-0060 

§t Microwave Fifter Inc., 6743 Kinne St, East SyraCuse. NY 1305Hl486 .... 315-437-3953; 
.. .. 8(1)-.i148-1666 

:tNlicrowave/Sys., 1 AdIar Dr. E. Syracuse, "'" 13057 .. .. .. .............. 315-437-9951 
t MitecEictrns, 15 Commerce St, WiUi~n. VT 0&495." ... " ......... : ... ". 802~0064 

Mu-Dei Electronics, Inc., 2426 Unden Lane, Silver Spring. MD 2091 G-1288 
....................... , ....... , ... : .... , ....... ' ........ : ................. : ... 301-587~7 

§t Murata Erie North America, Inc. 1148 Franklin Rd., s.e., Marietta, GA 30067 
. . "," .. : ... , .... , .......................... , ... : i .... ... :. " ..... '., ...... 404-952-8777 
§Murata t,1fg..Co., Ltd, 26-1~2-chome-Tenjin, Nagaoka-Kyo-Sh~ Kyoto, Japan, JAPAN 

. .................... :., ...................... , ............ " ....... : ... : ... 075-951-9111 
.. RACOM Corp., 1028 W. Maude Ave. Ste. 401. Sunnyvale, CA 94086 .•.. 408-737-2460~ 
tReacteI, Inc., 687-0.LoIstrendLa., Rockville, MD 20850 .. ' .... , ........... 301-279-5535 
tRFI cQrPoration,l00 E. Pln$Aire Dr. Bay Shore,. NY 11706 ............ , .516-231~ 

RLCEIctrns., Inc., 83 Radio Cir. Mt Kieco, NY 10549 ................... 914-241-1334 
tSage Laboratories, Inc., 3 Huron Dr., 1l/aliCk, MA 01778 .............. ,,_. 617~53-0844 

SanderS 'ASsocs., Flexprint Prods. Div. Grenier FId., Manchester, NH 03103 
..... : ......... :: ........ ' .... ' ...... " .• ,.. .. .. .... . .. . .. .. . .. . . .. . ... .. .. . . . .. 603-669-4lI15 

§tSystron-Donner ~crowave DI~. 14844.Qxnard St, Van Nuys,CA,91409. . . 
........................................................... , ............. 818-786-1760 

t Tejedyne Miqowave, 1290 Terra Bella Ave. Mountain. View, CA 94043 
............ , ................... : ....................... ~ ............. , ... : .. 415-968-2211 

tTelonic/Berkeley. 2825 Laguna Canyon Rd., Laguna Beech. CA 92652. 

trnXK·M;;,;.;,~~~~·w_·Di~i~~·735·P~~ A~~ ·~E:5:S~~;.;.;;w~I~e:l 
~ ......... J., .. . .. . .... .... . .. .. ... .• .. . .. • . • .. • . .. • . .. . • . .• .. .. .. .. . • .. • ... 408-735-9660 

t Traneco Products. Inc., 4241 Giancoe Ave., Marine del Ray. CA 90295 .. ' 21~-0800 + UTE Microwave, 3500 Su~ Ave.; Asbury Park, NJ 07712 .•.........•.. 201-922-1009 
. Varian Associ8tes, Inc., MicroWave' Tube Dlv. 611 Hansen Wey, Palo AltO, CA 94303 . 

............... :' ................... ,./ ..... '.' .............. ,." ........ '" 415-493-4000 
t Watkins-Johnl!Pll Co., 3333 Hillview' Ave. Palo Ano, CA 94304 .....••... 4111-493-4141 
t Wavecom, 90311, Win~ Ave., Northridge, CA 91324 ., ...•...•..•...... 818-862-301 0 
§Wavenne, Box 718, W .. Caldwel~ NJ 07006 .............................. 201-226-9100 

Wavetek Indiana, Inc., 5808 Churchman, Beech Grove, IN 46107 ; ........ 317-787-3332 + Zeta Labs., 3265 Scott Blvd, Sai1Ia Cll!I'8, CA .. 95054 .•...•••...•........ 408-72HOOI 

Filt~rs, Miniature, Subminiature, Microminiature· Also 
see sPecific types offilters~2700 . . , 

Allen Avfonlcs;-224 E. 2nd St., MI_Ia, NY 11501, 518-248-8080 ••• A.'586,I589 
A. P. CIrculi Corp., 513 East 88th $t, P;O.Box 1350, I14!w York, NY 10026, , 

212-737-1341 ....... ~' •• : ............... , ........ , ; • : ............... ' A.,592 
ESC I!IcIms. Corp., 534 Bargen BlVd., PallllllCles Pk., NJ 07650, 201-94N1400 

I •• _ ............................ ~ ••• ~,: .••••••••••.•••• .'~ •••••• ~.; •••••.••. A.1604 
Fox EIcInIs., P.O, Box 1078, CaPe Coral, FL 33810, 813-482-7212 • • • • • •• A.,363 
Nor1h Hilla EICIrna., 1 Alexander PL, Gioln Cove, NY 11542, 518-671-5700 

• •.•. ,; ••.••..••.•...••••.•.•• : .................... ,. : ...... , •....• A.1780 
NTK Techllical CeramIcs, NGK Spark Plugs (U.s.A.), Inc., 1701 N. Greenville Ave •. 

# 205, RIchardson, TX 75081, 214-235-8332 ••••••••••••••. , ••••••••• A.I389 
t PIconlc8, 28 Cummings ~d, Tyngsboro, MA 01879, 817-949-7501 ••• :. A.,818 
t Sawmk Inc., P.O. Box leooo. Orlando, FL 32880, 305-:888-8860· . : ••••• , ... ;. A.,432 

SFE Technologies, 1501181 St., san Femando, CA 91340, 213-365-9411 ' 
..................... ; •.•• ; •..• ; .............................. : ........... A·,630· 

TuaonIx, Inc., 7741 No .B"81_ P8It< Drlva, P. 0. Box 37144, Tucaon, AZ 
85740-7144, 802-744-0400 ........................ , ............ ,... A.I856 

tAluminum Fitter, P.o. Box 1311. sSnta.BIIIba!a, CA 93102 ............... ·805-6&H651 
t BG EIctrns., 30 South St, MtVerrlOn, NY.l0550 ...................... ..914-684-5591 
§ComeII-DubiIier EIctms., WJiyne~, Plaza 1. wa~ NJ 97470 .... '. 

tlnt_'M~'; 1'52fi~ v~~ Rd.:'~ DI~CA' 92121' (-201 ~2090 
........................ : ...... ; : ................ : ................. ; .•..•••... 619-457-0277 

K&L Microwave, Inc., 408 Coles CIrcle, Salisbury, MD 21601· •..••.•••••. 301-749-2424 
t K & L Quertztek, K & l Microwave, 20 s. 48th Ave., Phoenix, AZ 85043 

..............•••....••..•. : ..................................... ; ......... 802-272-7944 
tKR Electronics, Inc. 91 Avenel St, Avenel, NJ 07001 ................... 201-63&1900 
tLenox Laser. 504 PittsfiekjAd., Lenox, MA 01240 ......................... 413-637-Q1144. 

i-Product SOld through distributors t-Pl'C)duct meel$;MIL specs 

\ 



PRODUCT INDEX & DIRECTORY 

tMetropole Products Inc., P.O. Box 10275, Alexlindria, VA 22310 ......... 703-971-8606; 
703-971-7082. 

tRockwell Filter Prods" 2990 Airway Ave., Costa Mesa, CA 92626 ..... :. 714-641-5311 
t Sage Laboratories, Inc., 3 Huron Dr., Natick, MA 01778 .................. 617-653-0844 
t Slanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Sanla Clara, CA 95050 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40D-988-0700 
Toko America, Inc" 1250 Feehanville Dr" Mt Prospect" IL 60056 ........ 312-297-0070 

Filters, Notch - See Filters, Band Elimination (Vol. A) 

Filters, Optical-2700 . 
§ Alan Gordon Entprs., Inc., P.O. Box 3914, 5362 Cahuenga Blvd, N. Hollywood, CA 91605 

................................................................... 818-985-5500 
Angenieux Inc., 120 Derry Rd., Hudson, NH 02051 .............. 603-889-2116 

tApplied Inslrs., Inc., 25 Will Place, Brooklyn, NY 11207 ........ 212-257-0885 
tBalzers Optical Grp" 170 Locke Dr., Marlboro, MA 01752 ..... 617-481-9l!60 

Burleigh'lnstrs., Burleigh Pk., Fishers, NY 14453 . . . . . . . . . . . . . 716-924-9355 
t Dontech Inc., 601-606 Airport Indl. Blvd, Doyleslown, PA 18901 215-348-5010 

Ealing Optics Co., Ealing Corp" 22 Pleasant St, S. Natick, MA 01760 617-655-7000 
t Evaporaled Coatings, P.O. Box 160, Huntingdon Valley, PA 19006 .. 215-947-1465 
t Hartman Systems, Figgie IntI., 360 WoW Hill Rd, Huntington Sta, NY 11746 

...................... ............................ 516-427-7500 
t Hoffman Engineering Corp., P.O. Box 300, Old Greenwich, CT 08870 . . 203-325-8933 

Infrared Inds., Inc., P.O. Box 14200, Orlando, FL 32857 ................. 305-282-7700 
Jan Hardware Mfg. Co" 47-27 36th St, Long Island City, NY 11101 . i' 212-361-0800 

t JMJ Technical Prods., 50 Wheeler Point Rd., Newark, NJ 07105 201-589-4257 
§t Lenox Laser, 504 Pittsfield Rd., Lenox, MA 01240 .:.. 413-637-0444 

Liberty Mirror, Libbey-Dwens-Ford Co., 851 Third Ave., Brackenridge, PA 15014 
................... .................................... 412-224-1800 

3M Co., Carboniess/Related Prods Div Ind'i OptiCS, 3M Center, Bldg. 225-3S, St Paul, 
MN.55144 ................. .. ............................... 612-733-4403 

t Melles Griot 1770 Kettering St., Irvine, CA 92714 ... ",... .. ........ 714-261-5600 
t Optical & Conductive Coatings, Meridian Inds.. Inc., 428 N. Buct)anan Cir., # 8, Pacheco, 

CA 94553 .......................... .. .. .. .. .. .. .. .. .. .. . 415-798-6066 
§ OptiCS for Research, Inc., P.O. Box 82, Caldwell, NJ 07006 ....... 201-228-4480 
t Plumer Precision Optics, 601 Montgomery Ave., Pennsburg. PA 18073 215-679-6272 
t Pomfret Research Optics, 817 Long Ridge Rd" Stamford, CT 06902 .... 203-322-6386 

Schott Glass Technologies, Inc., 4oo'York Ave., Duryea, PA 18642 717-457-7485 
Silicon Sensors, Hwy. 18 East Dodgeville, WI 53533 ................... 608-935-2707 
SL Homalite, Div. of SL Inds, 11 Brookside Dr., Wilmington, DE 19804 302-652-3686 

§Sun-Flex Co., Inc., 20 Pimentel C1" Novato, CA 94947 415-663-1221 

Filters, Programmable - See Filters, Variable (Vol. A) 

Filters, RF-2700 
Alten Avionics, 224 E. 2nd St, Mineola, NY 11501, 516-248-8080 

· .......................................................... A.'586,1589 
Applied Research, Inc., 160 Dupont St., Plainview, NY 11803, 516-349-9200 

· ............. , , , . . . . . . . • . • . • . •• . . • • . . • . .. • . • • . • . • . • . • . . • . . . . . . .. A.1702 
§ Belllnds., J. W, Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224,213-537-5200 •....•.•..•.•.•..•.•.•.•..•.•. Ao1214 
compac, 279 Skidmore Rd., Deer Park, NY 11729, 516-667-3933 ." .•.•. A.I594 

t Comstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520, 516-546-9700 
.. ,.,., ••.• ,." ..•.• , .•.• , ....... , •••.• ,., ••.• , ••••••••.••.• A"327,1595 

CTS. Electronics Corp." Knights Division, 400 Reimann Ave., Sandwich, IL 60548, 
815-786-8411 ........................................... " •..•.•••.• A.,356 

Curtis Inds., 8000 West Tower Ave., Milwaukee, WI 53223, 414-354-1500 
.......................... , ...................................... A.I599 

t Damon/Elctms. Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 
.................. : ............................................... A.1360· 

t ESC Elctms. Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 
.......................................................... , •••..• A.1604 

t Fittron Co., Inc., Div. of Aeroflex Labs., Inc .• 148-E Sweet Hollow Rd., Old 
Bethpage. NY 11804, 516-752-1144 ................................. A.1608 

§ Fox Elctrns., P.O. Box 1078, Cape Coral. FL 33910, 813-482-7212 ••.••.• A.I363 
t Frequency Elctms., 55 Charles Lindbergh Blvd., Mitchel Field, NY 11553, 

516·794-4500 ............. c' ....................................... A.1367 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe. KS 66061-1130, 913-782-0012 

................................................................. A·1·610 
t KR ElectroniCS, Inc.,91 Avenel St., Avenel, NJ 07001. 201-636-1900 •••• A.1613 

McCoy Electronics Co., SUb. Oak Technology Inc., 100 Watts SL, P.O. Box B, MI. 
Holly Springs, PA 17065,717-486-3411 ................... _ ..••.••.• A".381 

§t Murals Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 
404-952-9777 .................................................... A.1396 

North Hills Elctrns., 1 Alexander Pl., Glen Cove, NY 11542, 516-671-5700 . 
A.I780 

OPT Inds. ·Inc., 300 Red School La., Phillipsburg, NJ 08865, 201-454-2600 
........................................................ , ........ A·,401 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 .•.•. A.1618 
Piezo Technology Inc., 2525 Shader Rd .• Orlando. FL 32804, 305-298-2000 

................................................................. A.1413 
Polyphase instr., 175 Commerce Dr., A. Washington, PA 19034, 215-643-6950 

........................................... < •••••••••••••••••••••• A·,621 . 
t Sawtek Inc.,-p.O. Box 18000, Orlando. FL 32860, 305-886-8860 •••.•••.• A.1432 
t SFE Technologies, 15011st St. S,n Femando. CA 91340,213-365-9411 

........ , ........................................................ A.I630 
Sokol Crystal Prods .• Inc., 121 Water SL, Mineral Paint, WI 53565, 608-987-3363 

· ...•.•. , ....................................... '.. . . . . • • • . •• A"435,1437 
Taka America, Inc., 1250 Feehanvilte .Dr., Mt. Prospect" IL 60056,312-297-0070 

..•.•....••...•.•. : ............................................... A.,643 
TTE, Inc., 11650 W. Oiympic Blvd., Los Angeles, CA 90064.213-478-8224 

.................................... A"644-1645.'647,1648,1649,1650,I65' 
Advanced Filter Devices, Inc., 6241 Yarrow Dr .• Ste. 0, Carlsbad, CA 92008 

.................. : ....................... ,......... ............. 619-438-2074 
Air ,,!aze Corp., 25000 Miles Ad, Cleveland. OH 44128 .............. .. 21 &292-6800 

t Alpha Comps .• 1106 E. Simpson Rd, Mechanicsburg, PA 17055 ....... 717-697-8595 

Filters, RF-2700 
Alpha Inds., Inc.-Microelectronic Div., 2800 Crystal Drive, Hatfield, PA 19440 

................................................. 215-822-1311 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd .• Woburn, MA 01801 ........... 617-935-5150 

t Andersen Labs, 1280 Blue Hills Ave., Bloomfield, CT 06002 203-242-0761 
A. P. Circuit Corp.. 513 East 86th St, P.O. Box 1350, New York, NY 10028 

............................................................... 212-737-1348 
t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-8400 
t Axel Elctrns., General Signal Corp .• 134-20 Jamaica Ave., Jamaica, NY 11418 

t BG Elctrns., 30 South St, Mt Vernon, NY 10550 ........ . 
t Bird Elctrn., 30303 Aurora Rd .• Cleveland, OH 44139 ........ . .•.. 
t Brady Co., 574A Somerset St., N. Plainfield, NJ 07060 ... . 

Caddell-Burns Mfg., 40 E. 2nd Sl, Mineola, NY 11501 
Chesterfield Prods, 37 Midland Ave., Elmwood Pari<. NJ 07407 

t Chomerics, Inc., 77 Dragon Ct, Woburn, MA 01888 
\ t Cirtech. EG & G, 15237 Cherry St, Stanley, KS 66223 ........... . 

Coaxial Dynamics, 15210 Indusfrial Parkway, Cleveland, OH 44135 
Coil-Q Corp .• 340 Bronxville Rd., Bronxville, NY 10708 ........ . 
Continental Electronics Mfg. Co .• PD. Box 270879, Dallas, TX 75227 

§ Corcom, lne., 1600 WincHester Rd, Libertyville, IL 60048 
Cord Electronics, Inc., 177 Cantiague Rock Rd. Westbury. NY 11590 

§Cornel~Dubilier Electronics, 150 Avenue "L", Newark, NJ 07105 
§Cornel~Dubilier Elctrns, Wayne Interchange, Plaza 1, Wayne, NJ 07470 

CTS Corporation, 905 North West Blvd, Elkart, IN 46514 ........ . 
t Daden Assocs., 23011 MouKon Pkwy .• Ste. A 12, Laguna Hill$, CA 92653 

718-291-3900 
914-664-5591 
216-248-1200 
201'753-7988 
516-746-2310 
201-797-9655 
617-935-4850 
913-681-2801 
216-267-2233 
914-337-4775 
214-3J11-7161 
312-68D-7400 
516-935-3640 
201·589-7500 

201-256-2000 
219-293-7511 

.. ............. .. ........... 714-77D-1522 
§Dale Electronics. Inc., Tempe Oiv., 1155 W. 23rd Sl, Tempe, AZ 85282 602-967-7874 
t Dietz Design. Inc., 100 Electronics Pkwy., Belton, MO 64012 ". 816-331-4911 
§ Dyme Engrg., Box 1535, Los Lunas, NM 87031 . . . . . . . . . . . . . 505-865-6700 
t Dynamic' Air Engrg, Inc., EMC Filter Div., 620 E. Dyer Rd., Santa Ana, CA 92705 

.............. .......... . 714-54D-2081 
t Eaton Corp., A.IL Div., Comac Rd., Deer Park, NY 11729 . . . . . . . . . . . . .. 516-595-3094 
t Electro-Magnetic Processes. Inc., 9616 Owensmouth Ave., Chatsworth, CA 91311 

.. .. . .. .. .. . . . .. .. . .. .. . . .. . .. . .. .. . .. . . . .. . .. .. .. .. .. .. 818-882·6333 
§Electro-Metrics. Penril Corp., 100 Church St, Amsterdam, NY 120.10 518-843-2600 
t Elect Prec. Comp. Corp., 11 W. Sandford Blvd., Mt. Vernon, NY 10550 914-664-2333 
tElmag; 54 Clark St, Newark, NJ 07104 201-481-1600 

Engelmann Microwave Co., KDI Pyrofiim, 60 S. Jefferson Rd., Whippany, NJ 07981 
............... 201-887-5700 

tEnvironmental Comm .• 3150 Pullman St, Costa Mesa, CA 92627 714-557'7800 
tFerreteclnc., 1701AFortuneDr., San Jose, CA 95131 .......... 406-263-1216 

§t Fil-Coil Economy Inti., Inc., 800 Axinn Ave., Gar~n City, NY 11530 ....... 5it6-228-9445 
t Frequency Selective Networks,rlnc., 61l-20 Gartield Ave., Woodside, NY 11377 

................................................................... y ... 718-424-7500 
§Fuji-Svea, P.O. Box 3375. Torrance, CA 90510... .. ................... 213-533-1221 
§GC Elctrns., 400 S. Wyman St, Rockford, IL 61101 ...................... 815-968-9661 
tGenisco Technlg. Corp., FiKers Div., 16435 Susana Rd., Rancho Dominguez, CA 80221 

............... .................... 213-537-4750 
§Goldwell Camps., 1815 W. 205th St Ste. 201, Torrance. CA 90501 213-533-1.228 

§tGra-Mar Inc., 3165 McCrory Pl, Ste. 265, Orlando, FL 32803 ............ 305-894-3351 
t Hertz Filter, 3 Aerial Way, Syos~et, NY 11791 ............................ 516-822-4770 
t Hopkins Engrg., 12900 Foothill Blvd., San Fernando, CA 91342 ......... 213-361-8691 

Hughes Aircraft Co, Aerospace Grps.lSupport Sys., P.O. Box 90515, Los Angeles, CA 
90009 ........ .. ....... .................. 213-67D-1515 

Hughes Aircraft Co., Microelctrn. SyS: Div., 2601 Campus Dr., Irvine, CA 92715 
................................... 714-752-3800 

t Hughes Solid State Products, 500 Superior Ave., Dept E8, Newport Bch., CA 
92658-8903 ...................... .. . . .. .. . .. .. . .. .. .... .. . ... 714"759-2411 

Industrial Midwec Capacitors, 4902 Tollview Dr., Rolling Meadows, IL 60008 
.~ ..................................................................... 312-577-0120 

t Integrated Microwave, 11526 Sorrento Valley Rd., San Diego, CA 92121 
.. .. .. .. . . .. .. . . .. .. .. .. .. .. .. .... 619-457-0277 

Kalglo Elctrns. Co. Irlc. 6584 Ruch Rd., E. Allen Twp., Bethlehem, PA 18017 
, .. .. ... ..... .. ... .. .. . .. .. . .. . .. . .. .. .. . .. .... .. . .. .. .. . .. . ... 215-837-0700 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 .......... 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S .. 48th Ave., Phoenix, AZ 85043 

· •.....•.....•.......••.. ; •.....•.••.......••.•....•.....•. '-! . . . • . • . • . •. 602-272-7944 
tKappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 201-541-1600 

KDI Electronics. Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, "IJ 
07981 ............... .................... 201-887-8100 

Krohn-Hite Corp., Avon Indl. Pk., Bodweli St, Avon, MA Q2322 .... '. . . . . .. 617-58(}-~ 660 
§t Kyocera Inti .• Inc., Elctrn. Camps. Grp., 11 t25 Sorrento Valley Rd., San Diego, CA 92.138 

· .................... : .............................................. ". . .619-454-1800 
Lark.Engineering Co., 26401 Calle Rolando, San Juan Capistrano, CA 92675 

.. . .. .. .. .. .. . ... 714-493-9501 
Lectro MagnetiCS, Inc., 6056 W. Jefferson Blvd., Los Angeles, CA 90016 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 8OD-325-9814;213-87D-9383 
Liberty Mirror, Libbey-owens-Ford Co., 851 Third Ave., Brackenridge, PA 15014 . 

...................................................... , .......... 412-224-1800 
tlorch EICtrns., 105 Cedar La, Englewood, NJ 07631 201-569-8282 

MI A-Com Microwave Components, Inc., MI A-Com, South Avenue, Burlington, MA 01803 
.. . .. .. . .. . .. . .. .. .. .. .. .. . .. . . .. .. . .. .. .. .. .. . .. . .. .. .. .. .... 617-272-3000 

tMagnetico Inc., 182 Morris Ave .. Holtsville, NY 11742 .... 516-654-1166 
Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 .. 714-987-4715 

tMetropole Products Inc., p.o. Box 10275, Alexandria, VA 22310 .. 703-971-8606; 
703-971-7082 

Micro-Coax Components, Inc., a UTI Company, Box E. Collegeville, PA 19426 
........ :.. .... ............. 215-489-3700 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 .. 203-866-8000 
§ Microwave Development Labs., .10 Michigan Dr" Natick, MA 01760 ..... 617-655-0060 

Monitor Prods. Co., Inc., Post Office Box 1966, Oceanside, CA 92054 619-433-4510 
Mu-Del Electronics, Inc., 2426 Linden Lane, Silver Spring, MO 2091D-1288 

· .. .. .. .. .. .. . .. .. .. . .. .. . .. .. .. .. . .. . ... .. . .. . .. 301-587-6087 
t Neteom, 3002 Cornmerci~1 Ave., Northbrook, iL 60062 .......... ". 312-564-5100 

Oxley, Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles. CA 90028 213-463-5120 

EEM 1985 §-Product sold through distributors " t-Product meets MIL specs 



Filters, RF-2700 (Cont'd) 
. Pathcom, Inc., Pace Twc;Way Radio Prods., 24105 S. Frampton Ave., Harbor City, CA 

90710 ................................................................ 213-325-1290 
Peca,lnc., 592 WinkS Lane, Bensalem, PA 19020 ....................... 215-245-1550 
Pico Elctms., 453 North MacOuE!Slen Pkwy., Mt Vernon, NY 10552 ..•... 914-699-5514; 

80Q-431-1064 
tPiezo Crystal, 100 "K" St, Box 619, Carlisle, PA 17013 '."" ........... ,- 717-249-2151 

Polter Co., P.O. Box 337, North Hwy. 51, Wesson, MS 39191 ............ 601-643-2215 
t Premier Microwave,.35 New Broad St. Port Chester, NY 10573 . '.' . . . • .. 914-939-8900 

RACOM Corp., 1028 W. Maude Ava Ste. 401, Sunnyvale, cA94086 .... 408-737-2460 
t Reactel, Inc., 687-0 Lofstrand La.. Rockville,.MD 20850· ................. 301-279-5535 
tReeves-Hoffman Div., 400 W. North St. Carlisle, PA 17013 ......... _ .... ,71'7-243-5929 

Resdel Engrg.. 300 E. Uve Oak Ave., Arcadia, CA 91006 ....... ; •..•• , .. ;213-684-2600 
'tRFI Corporation, 100 E. Pine Aire Or; Bay Shore, NY 11706 , .... > ...... 516-231-1!400 

ALC E~ Inc., 63 Radio Cir., Mt KiSCO; NY 10549 •.•. , .,_., ...•...•.... 914-241-1334 
RockwelllntL, Commercial EIctms. Opers., 1200 N. Alma Rd. RIchardson, TX75081 

........................................................ ~" ............. 214-996-5000 
t RIrOn Corp., 7;324 Lawndale, Skokie, IL 60076 . 1 '." .. .... .... .. .. .. .. .. ..312-679-7180 
§ Sealectro, 225 Hoyt Sl, Mamaroneck, NY 10543 ....................... : 914-698-5600 

slltitry Mfg., Crystal Park, ChiCkasha, OK 7301 8 ........•. 405-224-6780;800-654-6850 
§ Shokai Far East, Lid, 280 North Central Ave., Hartsdale, NY 10530 •...• 914-68HI700 
§Soshin·Elec. Co., H6-18Nakamagome, Ota-Ku, Tokyo, JAPAN ... "." (03) 775-2111 

§t Spectrum Contro~ Inc., 21'85 W. 8th St.Erie, PA 16505 , ...•......•.....• '814-455-0966 
§tSprague Elec. Co, 481. Marshall St. No. Adams, MA 01247 ............. 413-664-44.11 
§t Sprague Electric Company, Distribution Division, 481 Marshall St. No. Adams, MA 01247 

................................... ' ................................ : .... ,. 413-664-4481 
t Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd. Santa Clara, CA 95050 

... ' .................. ' .............................. , .... ' ............... 400-988-0700 
§t Systron-Donner Microwave Oiv, 14844 Oxnard ~, Van Nuys, CA 91409 

.......... : .................................................... , ........ 81.8-786-1780 
t Teledyne Microwave, 1290 Terra Balla Ave., Mountain View, CA 94043 

.. " ..... " ....................................................... , ........ 415-968-2211 
t Telonic/Berkeley, 2825 Laguna Canyon Rd., Laguna Baach, CA 92652 

......................................... : .............................. 714-494-9401 
Texscan Instruments, 3169 N; Shadeland, indianapolis, IN 46226 . . . . . .. 3 17-545-4196 
Toyo Comrn. EquiJl Co., Lid. .. No. 8 Mori Bldg.. 20-4, Nichi-Shimbashi, 3-Chome 

Minal<>-Ku, TOKYO:JAPAN 105 ........................... 03-459-7320/03-45fH310 
t Transco ProductS,lne, 4241 Glencoe Ave., Milrina del Rey; CA 90295 .. 213-822-0800 
§ Tucker EIctms., Box 481966, Garland, TX 75046 ...•.•... 214-348-8800;800-527-4642 
t Vanguard EIctms. Co, 1490 W. 178th St; Gardena, CA 90248 .. . . . . . . .. 213-323-4100 

Vilrian Associates, Inc., Mk;rowave Tube Div, 61 I Hansen Way, Palo Alto, CA 94303 
.............................. : ................................... : .... 415-493-4000 

Vemitron Piezoelectric Div, 232 Forbes Rei,Badford, OH 44148-5478 .• ·216-232-8800 
Vitek Elctms., 4 GladysCl, Edison, NJ 08817 ........................... 2Oi,,287-3200 

t Wavecom, 9036 Winnetka Ava, NOrlhfidge, CA 91324' ..•........ ;...... 818-882-3010 
tWavetek Indiana, Inc., 5808 Churctvnan, Baech Grove, IN 46107 ........ 317-787-3332 
Wavetek Rockland Scientific, Inc, 10 VolVo Or, Rockleigh IndL PI<., Rockleigh. NJ 07647 . 

· .................•.....................•............•............ , .•.. 201-767-7900 
Wide Band Engrg. Co., Inc., Il6x 21652, Phoenix, t>Z. 85036 ..... , . .. . . .. 602-254-1570 

§tWorkman Elclrn Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Filters, Single Sideband-2700 
tComstron Corp., 200 E. Sunrlae Hwy., Freeport, NY 11520, 5,6-546-9700 

................................ " .......... _ .... _._ ......... A.1327,1595 
CTS Electronics Corp." KnighIB OMsi';n, ,400Re/mann Ave., Sal1llwlch, IL 60548, 
81S-78~11 .................................................... A.1356 

t Frequency Elctrns., .55 Charles Undbergh Blvd., MItchel FIe~, NY 11553, 
516-794-4500 ............... ,; ...... > ........ " ...... :.. • .. .. • • ... A.1367 

t Frequency Salective Netwotks, Inc., 69-20 Garfield Ave., Woodside, NY 11377, 
718-424-7500 •••••••••••••••• '.' ••••••••••• _ ••••••••••••• _ •• _ • '.' •• A.1369 

tReev .... HofIman OIv.,400W. North St., C8rllsle,.PA 17013, 717-243-51129 
.............. \ ..... , ...................... __ ..................... A.1425 

Sokol Crystal Prods., Inc:, 121 Water St., Mlnerel PoInt, WI 53585, 608-987-3363 
.••••• _ ••••••••••••• , ••••••••••••••••.••••••••••••••••••••••••••••• A·1435 

Advanced Filter Devices, Inc., 6241 Yarrow DI, Ste. 0, Carlsbad; CA 92008 
......................................................................... 619-438-2074 

tAlpha Conlls.. 1106 E. Simpson Rei, Mechanicsburg. PA17055 ........ 717.ag7-8595 
t ~dersen ~ 1280 Blue Hills Ave., BIoomIiaId, CT 06002 ............ 203-242-0761 
t AUIoniaIic Coil Corp., Sub. Designalronics, lhe., 455 E. Hlth Ave., Hialeah, FL 33010, 

'" , ..................... : .................. :. ...... . ...... .. ... .. ..... 305-683-531 I 
t Axel Elctrns., GenerBl. Signal Corp., 134-20 Jamaica Ave., Jamaica, NY I 1418 

· .. , .................................................................... 718-291-3900 
tBlaekhawk Networks Corp., 14 N; Parker Dr, p.o. BOx 919,Janesville, WI 53545 

• ...•..••..• , ••.....•.•.•.••.. " •...•........• , ... ; . . • . .. . . . . . . .. . . . • . . .. 808-752-8701 
.tCirtech, EG & G, 15237 Charry Sl. Stanley, KS 66223 .................. 913-681-2801 

Cord Electronics, Inc.. 177Centiague Rock Rei, Westbury, NY 11590 ... 516-935-3640 
CTS Corporation, 905 North West Blvd. EIkart, IN 46514 ; .............. 21g.:293-751 I 
Dale'Electronlcs, Inc., Tempe OW., 1155 W. 23rd Sl, Tempe, t>Z. 85282 .. 802-967-7874 

t Damon/Elctms. Div,80 Wilson Way, WeoMwood. MA 02090 ...... , ...... 617-329-2480 
tDietz,Design, Inc., 100 Electronics Pkwy, Belton, MO 64012 ............. 8.111-331-4911 

Elect Prec. Com!l Coi'p., I I W. SandIord Blvd., Mt Vernon, NY 10550 ., 914-684-2333 
t ESC EIct'rns. Corp., 534 Bergen Blvd. Palisades.Pk., NJ-07650. .......... 201-947-()400 
§GC EIctms., 400 S. WymanSl, Rockford, IL 61101 ........................ 815-968-9661 
tGenisco Technlg. Coip.. Fi~ DiY, 18435 Susana Rei, Rancho Dominguez, CA 90221 

, ....................... " • .' ..... ,; ....................... : ............... 213'537-4750 
t Hertz Fiiter, 3 Ailrial Way, Syosset. NY 11791 ....................... "... 516-822-4770 
-t Hisonic, Inc., 249 N; trQOSl. P.O. Bo.x 1130, Olathe, KS.68061-1 130 ... ,'. 913-782-0012 
t Hughes Solid slate Products, 500 Superior Ave., Dept. ,,8, NewpOrt Bch, CA . 

92658-8903 ..... , ........................... ' .. ; .......... : .. " ........ 714-759-2411 
t'K&L Ii/Iicrowave, Inc., 408 Colas Circle, Salisbury, MD 21801 .............. 301-749-2424 
t.K &.L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, t>Z. 85043 
, ....................................................... :._ ............. 802-272-7944 

t KR EIectronics,Jnc., 91 AV9llE!1 St. Avane~ NJ 07001 ••..............•.• 201-638-1900 
tLeigh'lnstrs. Lid, Frequency Control Div, C. R Snelgrov~ eo.. 141 Bond Ave., Don Mills, 

ON, CANADA M3B 1M2 ......... " ................................... 416-447-8531 
t McCoy Electronics eo.. Sub. Oak Technology Inc., 100 Walls St. P.O. Box B, Mt Holly 

Springs, PA 17065 .......................................... ' .......... 717-486-3411 

PRODUCT INDEX & DJRECTORY 
Microwave Development Labs., 10 Michigan Or., Natick, MA 01760 ..... 617-855-0080 . 
Monitor Prods. eo.. Ine; Post Office Box 1966, oceanside, CA 92054 ..• 619-433-4510 . 

tNatcom, 3002 Commercilll Ava, Northbrook, IL 60062 ................... 312-564-5100 
t OPT Inds. Inc., 300 Red School La, Phillipsburg. NJ 08865 .... '; , ...•. ,. 201 -454-2600 
tPiezo Crystal, 100 "K' St. Box 619, Carlisle, PA 17013 ......... , ....... 717-249-2151 
t Premier Microwave, 35 New Broad St, Pori Chester, NY 10573 .. •... . . .. 914-939-8900 
§ Q.Matic Corp., 3194-0 Airport Loop Or., Costa Mesa. CA 92826 .....•... 714-545-8233 
tRFI Corporation, 10QE Pine Aire Or., Bay Shore, NY 11706 ." .. ' ........ 5)6-231-6400 
t Rockwell Fitte! Proc!s.;2990··Airway Ave., Costa Mesa, CA 92626 ... .... 714-841 -531 I 

§t Rockwellinl'L, 431 I Jamboree Rei, Newport Baach, CA 92680 ...• '.... .. 800-654-8099 
t Savoy EICIms.. P.O. Box 5727, Ft Lauderdale, FL 333 I 0 .. 305-563,1 ~;800-327-1 282 

Sentry'Mfg., CryStal P8tk, ChiCkasha. OK 73018 .•......• :. '405-224-6780;800-654-6850 
t Stanford Applied Engrg.lnc., 3520 De La Cruz Blvd. ,Santa. Clara, CA 95050 , 

......................................................... '. .• . . .. .. . . . .. 400-988-0700 
t'forotron Corti. 519 South Fifth Ave., Ml Vernon, NY~0550 .. ! .......... 914-664-2050 

TIE, Inc., 11650 W. Olympic Blvd. Los Angeles, CA 90064 " ......... ". 213-478-8224 

Filters, Synchrtinous Tracking-aiDO . 
Precision Filters, 240 Cherry St., Ithaca, NY 14850. 607-:i77-3550 

• ......................... _ • _ ...... _ .. _ ... .. .. .. .. .. ... ... A.1626, 001017 
AIp/la Conips., 1106 E.'Simpson Rei, MechanicSbUrg. PA 17055 ...... :. 717-697-8595 

• t Axel EIctms., Gener~ Signal Corp., 134-20 Jamaica Ave., Jainaica, NY 1 1418 
• .. ....................... ; ..................................... " .. .. ... 718-291 -3900 

Bird EIctrn, 30303 Aurora Rd, C~and, OH 44139 " .................. 216-248-1200 
tCirlech, EG & G, 15237 Cherry St, Stanley, KS 68223 .••....... , .. . . . .. 913-681 -2801 

, tEIectrac, Inc, 1 61 4 OrangethlOllE'. Way, Anaheim, CA 92801. ....... : ;.... 714-87Q.6021 
§Endevc;o, 30700 Rancho Viejo Rd, San Juan capistrano, CA 92675 .... 714-493-8181 
tESCEIctms. Corp., 534 Bergen BlVd. PaiisadesPk., NJ 07650 .......... 201-947-0400 

· tFerretec Inc., 1701A Foriune Dr, San Jose, CA 95131 ......... , .......... 408-263-1216 
t Genisco TeChnlg. .Corp.,· Fitters Div., 18435 Susana Rei, Rancho Dominguez,. CA. 90221 

...............•.................••..•.....•.• " .....•...•.....•......•. 213-537-4750 
t K&L Microwave. Inc, 408 CoI.as Circle, Salisbury, MD 21801 ...... ; . . ... 301 -749-2424 
tKR Electronics, Inc., 91 Avenel St. Avenel, NJ 07001 ................... 201-636-1900 

Krohn-Hite Corp, Avon IndL Pk., Bodwen Sl, Avon, MA 02322 ........... 617-580-1660 
RFI Corporation, 100 E. PineAire Dr, Bay Shore, NY 11706 .......... ~. 516-231-6400 

tTelonic/Berkeley, 2825 Laguna canyon Rd., Laguna Baach, CA 92652 
.............•.•....•.............•..•.......•........ , ................• 714-494-9401 

t TRAK Microwave, Western Division, 735 Palomar Ave, Dept E-5, Sunnyvale, cA 94068 
· ......................................................... '.' . . . . .. . • . . .. 408-735-:9660 

'TTE, Inc., 11650 W. Olympic Blvd, Los Angeles, CA 90064 .............. 213-478-8224 
Unhollz-Di<;kie Corp., 6 Brookside Or, Wallingford, CT 08492 .. . . . . . . . .. 203-265-39~ 
Universal Ad-Yu 'Elctms; Inc., 251 7E. Norwich Sl, Milwaukee, WI 53207 

........................................................... : ............. 414-482-4100 
t lITE Microwave;"3500 Sunset Ave., Asbury Park, NJ 07712 ..... ~ .. .. ... 201 -922-1 009 
tVibration Instrs. eo.. 1614 Orangethorpe Way, An8heim, CA 92801 ...... 714-879-8085 

Filters, Telemetering-1900 -See Vol. D 

Filters, Tone,.Telegraph~2700 
Elect. Prec. Comp. Corp., 11 W. Sandford ,Blvd.; ML Vernon, 'NY 10550, 

914-664-2333 .. ; ......... " ........ _._ .... :' ............ _ .......... _. A.1603 
t Fillron Co., Inc., Div. 01 AeroIIex Labs., Inc., 148-E s-t HoIlowRcL, Old 

Bethpage, NY 11604, 516-752-1,144 ..... - ..... r ........ _ ........... A·1808 
A. p, Circuit Corp., 513 Easl861h Sl, P.O. Box 1350, New York, NY 10028 

....•........ : ............. : ....•......•.•...•.....•...................• 212-737"1348 
Aplek Microsystems,700 N; W. 121h Ave.,Deerlield,Baach, FL 33441 ... 305-421-8450 

t Axel EICImS; G!!neral Signal Corp., 134-20 Jam8ics Ave., Jamaica. NY I 1418 
............................................ ; ............... ' ........... 713-291-3900 

t BG EICImS; 30 South St.Mt Vernon, NY 10550 ........................ 914-664-5591 
tCirttich, EG & G, 15237 Cherry Sl, Stanley, KS 66223 .................. 913-681-2801 

Coast Coil eo.. 5333W- Washingfon Blvd. Los Angeles, CA 90016 ..... 213-936-6168 
t Comstron c:orp.., 200 E. Sunrise Hwy, Freeport, NY 11520' .... ~, ........ 516-548-9700 
Danle~ 2991 N; Argyle Ave, Fresno, CA 93727 .. .. .. .. .. .... .. .. .. .. ... 209-292-1 I I I 
Data Signal Corp, 149 CaUfomiilSt. Newlon, MA 021~· ...... , ..... ; .... 617-926-5080 

§De Coursey Engrg. Lab, 11828 W. Jefferson, Culver City, CA 90230 .•.. 213-EX7-9668 
t Dietz Design, Inc., 100 Electronics Pkwy, BaIlon, MO 64012 ............ '816-331-491 I 

EIectrOcornIndS; 1105 N; ifonwo<id Dr~S. Bend, IN46615 ...... , ....... 219-232-2743 
Engineered Con1Js. eo.. P. O. Box 81211 San Luis Obispo, CA 93403-8121 

., ............ ,.:. , ................... :' ... : .. ; ..... ; .. , ................. 8OS-s.u::J800 
t ESC EIctins. Corp., 534 Bergen Blvd. Palisades PIi:, NJ 07650 : ......•... 201-947-0400 

Frerjuency Devices. inc., 25l.ocust St. Haverhill, MA 01630 ............. 617-374-0761 
tfrequency SelectiVe Natwoiks. Inc, 69-20 Garfield Ave., Woodside.. NY 11377 

: ....... : .... :, ...................... : ..... , ............................. 718-424-7500 
tGenisco Technlg:c:orp.., FiRers Div, 18435 Susana Fid., Rancho Dominguez, CA 90221 

.•......• , .....•.•......•.••..•..•.••.....•............................. 213-537-4750 
t HIsonic, Inc., 249 N; Troost, P.Q BOx 1 130, Olalhe,KS 66061-1130 •.•.. 913-782-0012 
t K&L Microwave, 1nc.,40!1 ColeS Circk;!, Salisbury, MD 21891 ...•.....• ,. 301-749-2424 
t KREleCtronlca, Inc.. 91 Avenel St. Avenel, NJ 07001 ...•..•......•..• ,' 201~1900 
t~ InC.. 182~onisAve., Holtsville, NY 11742 ...... : ............ 516-654-1166 

McCoy Electronics eo.. Sub. Del< Technology Inc., )00 Watts St. P.O. Box B; Ml Holly • , 
Springs, PA 17065 ........ " ...........•.............................. 717-488-341 I 

tOPT Inds..~ 300.Red Sc\lOOI La.. PhilHpsburg. NJ 08865 ............. 201-45:4-2600 
t PoIyphaseInslr,1 75 Commerce Or, Ft Washington, PA 19034 ......... 215-84:t6950 

· tRFI CorporatIon, 100 E. Pine Airs Or, Bay Shore, NY 11706 ..... : .... ,. 516-231-6400 
t Rockwell Fitter Prods; 2990Ai~y Ave., Costa Mesa. CA 921\26.. ..... 714-841-531 1 

Silicon Systems Inc., 14351 MyIord Rei, Tustin, CA 92680 ............... 714-979-0941 
Solar EIctms. eo.. 9jlt N; Highland, Hollywood, .CA 90038 .......•.•.••.. 213,462-0806 

t Stanford Applied Engrg. Inc., 3520 De La cruz Blvd. Santa Clara, CA .95050 
· .•...••.•. : •... ', .•. : ............................ '.' ••...... ,' . .. .... . . ..• 4OQ-9B6-0700 

tTorotron Corp., 519 South Filth Ave., Ml Vernon, NY 10550 ............. 914-684-2050 
§t Translonner & Coil Products; TRW Electronic Assemblies Division, 150 v8rick St. N!M 

YOlk, NY 10013 ..................................... : ................ 212-255-3500 
TIE, Inc.. I 1650 W. drympc Blvd., Los Angeles, CA 90064 ., .. , ... :..... 213-478-8224 
Vemilron Piezoelectrlc.Div, 232 Forbes Rei, Bedford, OH 44146-5478' .. 216-232-8600 

A-70 §-Product sold through distributors. t-Procluctmeets MIL specs 
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Filters, Tunable - See Filters, Continuously Variable 
(Vol. A) 

Filters, Tuning Fork-2300 
t Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067 

.. . . . . .. .. . .. . . .. .. . .. .. .. . . .. . .. .. .. .. . . . .. .. .. .. .. . .. .. ... 404-952-9777 
§ Murata MiS Co., Ltd" 2EH 0-2-chome-Tenjin, Nagacka-Ky<>-Shi, Kyoto, Japan, JAPAN 

........ ..... ...... ..... .............. ... .................... 075-951-9111 

Filters, UHF & VHF-2700 
Allen Avionics, 224 E. 2nd St., Mineola, NY 11501, 516-248-8080 

..... , .. ,.,.,', .... ,., ........... ,.,., .. ,., ..•...•.•.•. A·1584,1586,1587 
t Comstron Corp., 200 E, Sunrise Hwy" Freeport, NY 11520, 516-546-9700 . 

., .•...... "." ..•.. , .. "." ................................ A.1327,1595 
Oamon/Elctrns. Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

.....•...•.•.•.. , ." .............................................. A·1360 
t ESC Elctrn •• Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 

................................................................. A·1604 
§ Fox Elctrns., P.O. Box 1078, Cape Coral, FL 33910, 813-482-7212 .•.•.•. A.1363 
t Frequency Elctrns., 55 Charlts Undbergh Blvd., Mitchel Field, NY 11553, 

516-794-4500 ••.•....•..• , ••...•.•....••••.•.••.•..••..•••.•...•• A.1367 
North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 

A.1780 
OPT Inds. Inc., 300 Red School La., Phillipsburg, NJ 08865,.201-454-2600 

................. _ ............................................... A·1401 
t Piconlcs, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ...•. A.1618 

Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804, 305-298-2000 
........... ' ............................. , .•.•.•..•••••.• A.1413,1417,1418 

t Sawtek Inc., P.O. Box 18000, Orlando, FL 32860, 305-886-8860 •..••••.• A.1432 
Sokol Crystal Prods., Inc., 1.21 Water St, Mineral Point, WI 53565, 608-987-3363 

................................................. : • . • . • • . • •• A.1435,1437 
TTE, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, 213-478-6224 

.•.•.•• , ........................................... A·1644-1645,1647,1649 
t Tusonix, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 

85740-7144, 602-744-0400 ........................................ A.1656 
Advanced Filter Devices, Inc., 6241 Yarrow Dr" Ste. 0, Carlsbad, CA 92008 

............. ........................... 619-436-2074 
t Alpha Camps., 1106 E. Simpson Rd" Mechanicsburg, PA 17055 717-697-8595 
tAndersen Labs., 1280 Blue Hills Ave., Bloomfield, CT 06002 . ..... 203-242-0761 

A. P. Circuit Corp., 513 East 86th St., P.O. Box 1350, New York, NY 10028 
................................................................... 212-737-1348 

t Arra Inc., 15 Harold Ct, Bey Shore, NY 11706 ................. 516-231-6400 
Axel Elctrns., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

t Bird Elctrn., 30303 Aurora Rd., Cleveland, OH 44139 ....•. 
Chesterfield Prods., 37 Midland Ave., Elmwood Park, NJ 07407 ..... 

t Cirtech, EG & G, 15237 Cherry St., Stanley, KS 66223 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 
Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 

t Daden Assocs., 23011 Mounon Pkwy., Sle. A 12, Laguna Hills, CA 92653 

718-291-3900 
216-248-1200 
201-797-9655 
913-681-2801 
216-267-2233 
516-935-3640 

714-770-1522 
t Dielectric Communicalions, General Signal, Tower Hill Rd, Raymond, ME 04071' 

................ .................... .. ......... 207-655-4555;800-341-9678 
tEaton Corp., ~I.L Div., Comac Rd., Deer Park, NY 11729 ................ 518-595-3094 
t Electr<>-Magnetic Processes, Inc., 9616 Owensmouth Ave., Chalsworth, CA 91311 

818-882-6333 
t Frequency Selective Nelworks, Inc" 69-20 Garfield Ave., Woodside, NY 11377 

................... ............. . 718-424-7(;00 
§GC Elctrns., 400 S. Wyman St, Rockford, IL 61101 ...................... 815-968-9661 
t Hertz Finer, 3 Aerial Way: Syosset, NY 11791 . . . . . . .. 518-822-4770 

Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olalhe, KS 66061-1130 ..... 913-782-0012 
t Hughes Solid Slate Products, 500 Superior Ave., Dept E8, Newport Bch., CA 

92658-8903 ....... . ................................... 714-759-2411 
t Integrated Microwave, 11526 Sorrento Valley Rd, San Diego, CA 92121 

............................... .. .............................. 61!l-457-02'i7 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801' ............ 301-749-2424 

Kappa Networks, Inc., 1'443 PineWOOd St., Rahway, NJ 07065 ... 201-541-1600 
t KR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001 ................... 201-636-1900 

§t Kyocera Inll" Inc., Elctrn. Comps. Grp., 11425 Sorrenlo Valley Rd., San Diego, CA 92138 
. . . . . . . .. . . . . .. . .. . . . . .. . . .. . . . . .. . . .. . . . .. . . . . . . . . .. .. . . . . . . . . .. 619-454-1800 

Lark Engineering Co., 26401 Calle Rolando, San Juan Capistrano, CA 92675 
714-493-9501 

t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07631 ..... . ........ 201-569-8282 
Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730. . ....... 714-987-4715 
McCoy Eleclronics Co., Sub. Oak Technology Inc., 100 Watts St, P.O. Box. B, Mt Holly 

Springes, PA 17065 .......................... : ......................... 717-488-3411 
Micr<>-Coax Componenls, Inc" a UTI Company, Box. E, Collegeville, PA 19'426 

.. . . .. .. .. .. .. . .. . .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. . ... .. 215-489-3700 
t Microlab/FXR, '1 0 Microlab Rd., Livingston, NJ 07039 ...... 201-992-7700 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 ..... 617-655-0060 

§t Microwave Finer Inc., 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; 
800-448-1666 

Mu-Del Electronics, Inc., 2426 Linden Lane, Silver Spring, MD 20910-1288 
....................................................................... 301-587-6087 

§t Murata Erie North America, Inc" 1148 Franklin Rd., S.E., Marietta, GA 30067 
. . . .. . .. .. . .. .. . .. .. .. .. . .. .. .. .. .... ................. 404-952-9777 

Oxley, Inc., 6290 Sunset BlVd., Ste. 1126, Los Angeles, CA 90028 .... 213-463-5120 
t Premier Microwave, 35 New Broad 51., Port Chester, NY 10573 .' . .. 914-939-8900 
t Reacte( Inc" 687-0 Lolstrand i..a, Rockville, MD 20850 ................. 301-279-5535 
t Reeves-Hoffman Div., 400 W. North St, Carlisle, PA 17013 ... . .. 717-243-5929 
tRFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706 ............ 516-231-6400 

RLC Elctrns., Inc.,'63 RadioCir., Mt Kisco, NY 10549 ................... 914-241-1334 
t Seacor, Inc., 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5600 

Sentry MiS, Cryslal Park, Chickasha, OK 73018 .......... 405-224-6780:800-654-8850 

Filters, Vestigial Sideband-2700 
§ Sinclair Radio Labs., 122 Rayette Rd, Concord, ONT, CANADA L9W2Y8 

............................................................... 416-669-1244 
§Soshin Elec. Co., 1-18-18 Nakamagome, Ota-Ku, Tokyo, JAPAN ........ (03) 775-2111 

§tSystron-Donner Microwave Div" 14844 Ox.nard SI., Van Nuys, CA 91409 
.................................................... 818-786-1760 

t Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 9'4043' 
.......... ·1····' ................•.... , ........ ,.. -- ....•.......... 41 5-968-~211 

tTelonic/Berkeley, 2825 Laguna Canyon Rd., Laguna Beach, CA 92652 
. . .. .. .. . .. .. . .. . .. .. . .... .. . .. .. 714-494-9'401 

Tex.scan Instruments, 3169 N. Shadeland, Indianapolis, IN 46226 317-545-4196 
Toko America, Inc., 1250 FeehrulVille Dr., Mt Prospecl" IL 60056 ........ 312-297-0070 
Toyo Comm. Equip. Co., LId, NO.8 Mori Bldg., 20-4, Nichi-Shimbashi, 3-Chome 

Minat<>-Ku, TOKYO, JAPAN 105 ........................ 03-459-7320/03.459-7310 
tTransco Products, Inc., 4241 Glencoe Ave., Marina del Rey, CA 90295 .. 213-822-0800 
tVanguard Elctrns. Co., 1480 W. 178th St., Gard'ma. CA 90248 . 213-323-4100 

Vitek Elctrns., 4 Gladys Ct, Edison, NJ 08817 ................... 201-287-3200 
t Wavecom, 9036 Winnetka Ave., Northridge, CA 91324 ...... 818-882-3010 

Wavetek Indiana, Inc., 5808 Churchman, Beech Grove, IN 46107 317-787-3332 
Wide Band Engrg. Co., Inc., Box. 21652, Phoenix, liZ 8!W36 602-254-1570 

t Zela Labs., 3265 Scott Blvd, Sanla Clara, CA 95054 ........... 408-727-6001 

Filters, Variable-2700 
A. P. Circuit Corp., 513 East 86th St, P.O. Box 1350, New York, NY 10028, 

212-737-1348 .•......•.•..•.•...••••.•..•.•.••••..•...•.••••.•.•. A.1592 
Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830, 617-374-0761 

••.•.•..•.•.•.••...•.•.•..•.•.•..•.•.•.•..•.•.•••••••••.• A.1609, 0.1231 
Krohn-Hite Corp., Avon Indl. Pk., Bodweli St, Avon, MA 02322, 617-580-1660 

.•.•.•.............•.•.•..•.•....•.•.•..•.•.•..•.•....•••..•••••. 0.,259 
Precision Filters, 240 Cherry St, Ithaca, NY 14850, 607-277-3550 .•.•.•. A.1624 

tAxel Elctrns., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 
............................... .. ... 718-291-3900 

t BelZers Oplical Grp" 170 Locke Dr., Marlboro, MA 01752 .. 617-481-9860 
Bently Nevada Corp" P.O. Box 157, Minden, NV 89'423 .... 702-782-3611 

tBurr-Brown Corp" P.O. Box 11400, Tucson, AZ. 85734 602-746-1111 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 218-267-2233 
Coi~Q Corp" 340 Bronxville Rd., Bronxville, NY 10708 914-337-4775 
Comslron Corp., 200 E. Sunrise Hwy., Freepo~ NY 11520 .............. 51'8-548-9700 
Conlinental Resources, Inc., 175 Middlesex. Tpke., Bedford, MA 01730 .. 617-275-0850 
Cord Electronics, Inc., 177 Canliague Rock Rd., Weslbury, NY 11590 ... '516-935-3640 

t Daden Assocs., 23011 Mounon Pkwy., Sle. A 12, Lagun,,; Hil.!s, CA 92653 
714-770-1522 

t Deltronic Crystal Inds., 215 Rt 10, BidS 3, Sec. 5, Randolph, NJ 07869 
201-361-2222 

§ Dynamics, Div. 01 Waugh Controls Corp., 9001 Fullbright Ave., Chalsworth, CA 91311 
.................. .. ............ 818-998-8281 

t Eaton Corp., A.IL Div., Comac Rd., Deer Park, NY 11729 ................ 516-595-3094 
Eaton Corp., Micmwave Products Division, 955 Benicia Avenue, Sunnyvale, CA 9'4066 

.. .. .. .. .. .. . <\.08-730-6300 
§tEalon Corp, Yig-Tek Prods., 785 Palomar Ave., Sunnyvale, CA 9'4086 ... 408-737-7300 

tElectrac, Inc" 1614 Orange1hrope Way, Anaheim, eA 92801 ... ..... 714-879-6021 
tFerre1eclnc., 1701A Fortune Dr" San Jose, CA 95131 ............. 408-263-1216 

Fogg Sys., 15592 E. Batavia Dr., Aurora, CO 80011 . . . . . . . . . . . . . . . . . 303-344-1863 
t General Microwave Corp., 155 Marine St, Farmingdale, NY 11735 .. 516-694-3600 

Hopkins Engrg., 12900 Foothill Blvd" San Fernando, CA 91342 ..... 213-361-8691 
§ Integra, Inc., 2366 Walsh Ave" Santa Clara, CA 95051 408-727-9601 

ITHACO, Inc" Meas. & Control Instrs. Div., 735 W. Clint"n 51., P.O. Box 6437, Ilhaca, NY 
14851-6437 .......................................................... 607-272-7640 

t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
Lark Engineering Co., 26401 Calle Rolando, San Juan Capislrano, CA 92675 

....................................... " .. .. .. 714-493-9501 
t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07631 .................... 201-569-8282 

Marel Instr. Co., 907 South East 13th PI., Cape Coral, FL 33904 '" 813-574-8788 
Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 714-987-4715 
McCoy ElectroniCS Co., Sub. Oak Technology Inc" 100 Watts 51., P.O. Box B, Mt. Holly 

Springs, PA 17065 ...... 717-488-3411 
tMelTec, Div. Epsco, Inc., 411 Providence Hwy., Weslwood, MA 02090 617-329-1508 
t Microlabl FXA, 10 Microlab Rd., Livingston, NJ 07039 ............... 201-992-7700 
§ Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 ... 617-655-0060 

§t Microwave Filter Inc., 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; _ 
800-448-1666 

§ Optics Internationa( Box. 101, Tenafly, NJ 07670 .................. .. 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573. 

RACOM Corp" 1028 W. Maude Ave. Sle. 401, Sunnyvale, CA 94086 
RFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706 .... 
Sivers IMA, 5669 Selmaraine Drive, Culver City, CA 90230 

... 201-567-4799 
914-939-8900 
408-737-2460 
516-231-6400 
213-390-7477 

§tSystron-Donner Microwave Div., 14844 Ox.nard S1., Van Nuys, CA 91409 
818-786-1760 

t T elonicl Berkeley, 2825 Laguna Canyon Rd., Laguna Beach, CA 92652 
..................................... 714-494-9'401 

Toko America, Inc., 1250 Feehanville Dr" Mt Prospecl" IL 60056 ....... 312-297-0070 
t Transco Products, Inc., 4241 Glencoe Ave., Marina del Rey, CA 90295 .. 213-822-0800 
§ Tucker Elctrns., Box. 461966, Garland, TX 75046 ......... 214-348-8800;800-527-4642 
tVanguard Elctrns. Co., 1480 W.178th St, Gardena, CA 90248 . 213-323-4100 

Vistar Corp., 13740 McCormick Dr., Tampa, FL 33625 ................... 813-855-6611 
Voliex., 3460 Great Neck Rd., Am~yville, NY 11701 ..................... 516-842-2772 

tWavecom, 9036 Winnetka Ave., Northridge, CA 91324 ........... 818-882-3010 
Wavetek Indiana, Inc., 5808 Churchman, Beech Grove, IN 46107 .. 317-787-3332 

t Wavetek Rockland Scienmic, Inc., 10 Volvo Dr., Rockleigh Indl. Pk., Rockleigh, NJ 07647 
201-767-7900 

t Zeta Labs., 3265 Scott Blvd" Sanla Clara, CA 95054 408-727-6001 

Filters, Vestigial Sideband-2700 
t Comstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520, 516-546-9700 

......•.•.•.........•• ; ................... ; •••••••••••.••... A·1327,1595 
Piconics, 26 'Cummings Road, Tyngsboro, MA 01879, .617-649-7501 .•..• A.1618 

t Sawtek Inc., P.O. Box 18000, Orlando, FL. 32860, 305-886-8860 •.•••.•••. A.1432 

EEM 1985 §-Product sold through distri,butol's t-Product meets MIL specs A.71 



Filters, Vestigial Sideband-2700 (Cont'd) 
Alpha Comps., 1106 E. Simpson Ad., Mechanicsburg, PA 17055 ........ 2'17-697-8595 

. t Axel Elctrns., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 
· ....................................... '. . • . . . . . . . . • . . . . . . . . . . . . . . . . . .• 718-291-3900 

tOO Elctms., 30 South St, Ml Vemon,NY 10550 .......... : ............. 914-664-5591 
tCirtech, EG & G, 15237 Cherry St,S1anley, KS 662?3 ................... 913-661-2801 
t ESC EJctms. CooJp., 534. Bergen Blvd.,Palisades Pk., NJ 07650· ., .•. . .•.. 201-947-Q400 
t Frequency Selective Ne1works, Inc., 68-20 Garfield Ava, Woodside, NY 11377 

.. : ...•......•.... : .......•.....•.. ,'; .......... : ....... '.' ..•.. : .............. ,7.18-424-7500 
tHlsonic, Inc.. 249 N.Trcost. P.O. Bex 1130, Olathe, KS 6606H 130 ...... 913-782-0012 

Hughes Aircraft eo. AeroSpace GIp$./Sujlport Sys., P.O. Bex 90515, Los AngeleS. CA 
'" 90009 ....................... .'. :.'; ............. ; ......... ;. > ......... ,'. 213-670-1515 
Hughas Aircraft .Co..Microelctm. Sys. Div. 2601 Campus Dr. Irvine, CA. 92715 

. .'. :" .. , ..... : .................................................. :... . . ..714-752-3800 
t K,Y. Microwave, Inc. 408 COIIlO! Circle, Salil!bury, MD 21801. ............ 301-748-2424 
,tKR ElecIi'onics, Inc., 91 Avenel St, Avene~ NJ 07001 ................ , .. 201-636-1900 

.MicrOwave Development Labs., 10 Michigan Dr. Natick, MA 01780 ..... 617-65s-ooBO 
tPolyphase 1ns1r., 175 Commerce Or. Fl Washington,PA 19034 ......... 215,643-6950 

RA Corporation, 100 e: Pine Aim Dr. Bay Shore, NY 11706 .......... :. 518-231·6400 
TIE. Inc., 11650 W. 0JYmpic I!Ivd..Los Angeles, CA ~0064 .............. 213-478-8224 

Filt;ers, Video-2700 
Toko :Amelicil, Inc., 1.250 Feehanville Dr., ML proapect .. IL 60056, 312-297-0070 

...... ••.•. ; ............... ~ .................. : ..... , ..... :.' ....... A.1643 
. Alpha Comps., 1106 E. Simpson Ad.. Mechanicsburg, PA 17055 ........ 717-697-6595 

.t Fil1ron eo.. Inc, Div. of AeroI1$x labs., Inc.. 148-E Sweat Hollow Rd., Old Bathpage, NY 
11804 ............. , ............... : ................................... 516-752-1144 

t Hartman Systems, Foggie Inti. 380 WoH Hill Rd.' Huntington S1e., NY 11746 
............ : .......................................... ,:.: ............. 516-427-7500 

tKR Electronics, Inc, 91 AvenelSt, Avene~ NJ 07001 .................... 201-6$-1900 
t Piconics, 26 Cummings Road, TyngslJoro, MA 018.79 .... : .............. 617-648-750t 

Filters, Waveguide-3450 
t Airtron, Utton Industries, Inc. 200 E. Hanover Ave., Morris Plalns,NJ 07950 , 

· ................... : ........................................... , .. . . . .. 201-539-5500 
Alpha Inds., Inc.-MSD Div. 20 Sylvan Rd., Woburn, MA 01801 ........... 617-935-5150 

t Arra Inc., 15 Harold Ct.liay ShQre, NY 11706 ............. , ............. 51.6-231-8400 
t Eaton Corp.. AIL Div., Comac Ad., Deer .Park, NY 11729 ................ 516-595-3094 
tGenisco Technlg. Corp.. Fi~ers Dlv.l8435Susana Rd;Rl!ncho Dominguez, CA 90221 

· .............. '" .. ~ ............................... '" ................... 213-537-4750 
Hewlett-Packard Co, 1820 E~o Rd., Palo AHo. CA 94303 ., Call Local 'Sis. Off. 
Hughas Aircraft eo. Aerospecil Grps./Support Sys., p.o. Bex 90515, Los Angeles. CA 

90009 ......................... , ....................................... 213-6'70-1515 
Hughas Aircraft Co.. Microelctrn Sys. Div. 2801 Campus Dr, Irvine, CA 92715 . 

.................................. ,'''' ., ....................... :, ......... 714-752-3800 
t K&L Microwave,lnc, 408 Coles Circle, Salisbury. MD 21801 ............ 301-748-2424 
t Lorch Elctrns., 105 Cedar La.. Englewood, NJ 07631 .•.•. , . . . . . . . . . • . . .. 201-569-8282 

Maury Microwave, 8610 liefms Ava; Cucamonga, CA 91730 .•........•.. 7'14-987-4715 
tMetropole ProdUcts Inc, P.O. Bo"10275. Alexandria, YA 22310 .......... 703-971·-8606; 

703-971-1082 
(M~roIab/FXR, 10 Microlab Ad., Uvlngston"NJ 07039 ...... c ..... , .. I.... 201-992-7700 

MlCrophase, 587 ConnElClk:!lt Ave., Norwalk, CT 06B56 • . . . . . . • . • . . .. . .. 203-B66-BOOO 
§Micrpwave Development labs., 10 Michigan Dr. Natick. MA 01760 .•.•. 617-655-0060 

§t Microwave Fik Inc.. 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437"3953; 
800-448-1666 

t Mitec Eictrns., 15 Commerce St, WilliSton. VI 05495 .................... 802.,864-0064 
t Narda Microwaye Cprp., 435 MQ,reIand Ad., H8uppauge, NY 11766 . ;. .. 516-231-1700' 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ...••.... 914-939-8900 
t Radio Resch. InStr. Co. Inc., Two Lake:Ave. Ext\ll1sion, Danbury, CT 06811-5295 

· ......•.. : ...••..•••..•....•...............•..• ' ...•. '.' . . . . . • . . . • . . . . .• 203-792-6666 
tReactel. 1nc.,6B7-D LofsIrand.La. Rockville, MD 20850 ................. 301-279-5535 

RA CorporatIon, 100 E. PineAire Dr. BayShore. NY 11706 ............ 516-231-8400 
t Sage LaboratorillO!. Inc., 3·!'iuron-Dr. Natick, MA 01778' "", __ ........... 617-653-0844 

§t Sys1ron-£lonner MicrCwave Div. 14644 Oxnard St, Van NUys, CA 111409 
... : .................................................................... 818-766-1780 

tTeledynl! Microwave, 1290 Tem; Bella Ave., Mountain View, CA 94043 
\:: .... : ......................................... , ...................... 415-968-2211 

Texscan i!1struments. 3169 N. Shadeland, IAdianapofis, IN 46226 .. . • . .. 317-545-4196 
tUTE Mic:f01Nave. 3500 Sunset Ave.. Asbury Park,NJ 07712 .. :: .......... 201"922-1009 
t Wavecom,9036 WlnnatkaAve., Northridge, CA 91324 ................... ' 818-882-3010 
§ Waveline, Bex 718, W. Caldwel~ NJ 07006 .............................. 201-226-9100 

Fitters, YIG-2700. _ 
tFerretec Inc., 1701A Fortune Dr. San Jose. CA 95131 .................. 408-263-1216 
t'TRAK'Microwave, WestemDivislon, 735 Palomar Ave, Dept. 1!'-5, SUMyvale, CA 94086 

· •... : ..•......•....•..•..•........•...•.....•...•....••.•. : .•....•... ':' 408-735-9660 

Filters (MIL), EleCtrical & Networks-2440 - See Vol. B 
Flanges,. Waveguide-3450 ./" 

t Airtron, Litton IndusIrIes. Inc, 200 E. Hanover Ave., Morris Plains, NJ 07950 
....................................................................... " 201-539-5500 

Alpha Inds.. InC.-MSD Div~ 20 Sylvan.Ad., WobUI:n, MAPl801 :.......... 617-935-5150 
Alpha Inds.. Inc. - TAG MilUmeler Comp.. 20 Sylvan Ad., Woburn. MA 01801 

.••.•.•.•..•••....•.• : .•..•••..........••••..••.....• ," .. , ..•...•.•••. " 617-935-5150 
. t Gabriel EIctms., Bex 70, Scarborough Indl PI<., Scarborough, ME.04Q1tI 

............... j, ... ................................................... 207-863-5161 
tM/A'ComMilHrneter Products, M/A-Com, Inc, Second Avenue, BUrlington, MA 01803 

.......... : ...•.•.... : ....•..•..... , ............ _ ................ ,." ......• 617-272-3000 
Maury Microwave. 861 0 HeJms Ave., Cucamonga, CA 91730 ." .• : .. • .... 714-967-4715 

tMicrolablFXA, 10 Microlab Ad., Uvingston, NJ 07039 •.•...•..•.••• : •••• 201-992-7700 
§ Microwave Development labs., 10 Michigan Dr. Natick. MA 01780 .... , 617-655-0060 
t Mitec EIctms., 15 Comri1erce St. 'MllistOn, VT 05495 ... '!' ..••..• ' .'. • . • .• B02-B64-OO64 
t Premier MicroWave, 35 New Broad St, Port Chester, NY 10573 ,: ••...... 914-939-8900 

§tSyslron-Donner Microwave Div. 14644 Oxnard St,Van Nuys, CA 91409' 
.............................................. : ................ : ...... :. 818-786-1760 . 

§Wavellne, Bex 718, W. Caldwel~ NJ 0'7006 ................... , ....... : .• 201-226-9100 

PRODUCT INDEX;&DIRECTORY 

Flanges (MIL), Wavegulde-2440 - See Vol. B 
Flashers-2200 - See Vol. D 

Flashers (MIL)-2440 - See Vol. B 
Flashlights & Lanterns-4000 - See Vol. D 
Flat Packages, Integrated Circu~t .... See Packages, 

Integrated Circuit (Vol. A) 

FlyidFlowlndicators - See Meters, Fluid Flow (Vol D) 

. Flux, Brazing & SOlciering Ma~rial&'4600 - See ''10/; C 
Foil, Magnetic-18SO: . ) 
" t Ac!-Vanc;e Magnetics, Inc., 625 Monroe St, Rochester, IN 46975, 219-223-3156 
•. ..:.: ................ ' ....... : ......................... , ........... '1>1~ 

t Amuneal Mfg., 4737 Darrah St, Philadelphla,.PA 19124; 215-535-3000 ••• co1in 
t Eagle Magnetic Company, Inc., P.O, 'Box 24283, Indlilnapolls, IN 46224, 
, 317-297-1030 : .............. , ..... , ........ : ••• .'; ....... .. •• .. .. • •• 1>1723 

f Magnetic Shield. Div., PerfectIon Mics Co., 750 North Thomas Dr., Berisenvllle, IL 
.80106,312-766-7800 ••••.•.•••. :.; •••••••••••••••••••••• ";" :' ••••• ' ... 1>,727 • 

t Arnold Engineering Company. Subsidiary Alleghenylnternationa~ 300 West Street. 
M8fSnQCi, IL 80152· ...................... : .... : .. : .............. : ..... 815-568-2000 

Framar Metal Products Co, Inc.. 345 Carnegie Avenue, Kenilworth, NJ 07033 
............................... : ...... ' ..... : ........................... 201-24Hl710 

§tJan HardwareMfg. eo.. 47·27 36th·St, Long Island City, NY 11101, ...... 212-381-0800 
§ Magnetic Metals Co...Hayes Ave. at 21st St, Camden, NJ 08105 ........ 6Q90964-7B42 
t Magnetics, Box 391, Butler, PA 18003-0391. . ............................. 412-282-8282 

Permaluster, Inc.. 1 B44 N. Keystone St, BUrbank, CA 91504 ............• 213-849-4543 
§ Russelllnds., 3000 Lawson Blvd, Oceenside, NY 11572 ................ 516-536-5000 ' 

SL Electronics, 300 Harvard Ave., Westville, NJ 08093 ................. .609-456-7300 
§ Tohoku Metallnds., 5-8. 2-Qhome. Kil8acyama Minato--Ku. Tokyo. JAPAN . 

..•...... , .......•..............•............•...........•......• ,' Tokyo 03-402-6161 
tZippertubi'19 Co. P,O. Box 61129. LoS Angeles, CA 90061 .............. 213-321-390.1 

Foil, Magnetic Shielding:"" See Shields, Magnetic (Vol. C) 

Forks, Tuning -: See Tuning Forks (Vol. A) 
Forms, Coil - See Coil Assemblies & Forms (Vol. A) 

Frames, Cabinet & Rack-1400 - See Vol. C 
Freeze Spray - See Refrigerants, Spray (Vol. C), Coolants, 

Circuit & Component (Vol. C) 

. Freezer Cabinets - See Refrigerators, Environmental Test 
(Vol. D)' . 

. Frequericy Analyzers - See Analyzers, Spectrum (VoL D) 

, Frequency EXtenders - See Dividers, Frequency (Vol. A) 

Frequency Sources - See Oscillators (Vol. A) 

Frequency Standards ~See Standards, Frequency (VoL D) 

Frozen Epoxies -See Compounds, Encapsulating, 
Molding, Potting , 

Furnaces, EleCtric-4100. - See Vol. D 
Furnaces, Gas '(Production)-4100 -S~e Vol. D 

Furnaces,' Vacuum-4100 - See '10/. D . 

Furniture, Electronic Lab. -: See~en,ches, Col'lsoles, '. 
Stools, Tables (Lab & ShoP) (VoL C) 

Fu,se Clips - See CliPs & Holders, Fuse (Vol. B)' 
Fuse Elements-4300 - See Vol. B . . 

Fu~hoIders - See Clips & Holders, Fuse 

FUses-4300 - See Vo/.B 
Fuses, Failure Indicating-4300 _·See Vol. B 
Fuses, Fuseholders, Boxes & Panels (MlL)-2440 - See 

Vo/.B '. 

Fuse.s, Thennal-430IJ:'" SeeVol.B· 
L 

Gauges, Di~placement, Unear-5400·:... See.Vo/. C 

Gauges, Humidity-2900 ..;;. See Vol. D 
Gauges,lonization-2900 - See Vol. D. 
Gauges, Pressure-Also See Transducers, Pressure~2900 

- See Vol. D . 

Gauges" Strain-5500 - See Vo"/. B . 
Gauges, Temperature-2900 ·-S~ Vol. D .' 

§ ...... Productsold,through distributors. t-Product meets MIL specs 



PRODUCT INDEX & DIRECTORY Generators, Sine/Cosine Function (Module)-3130 

Galvanometers - See Meters, Galvanometer (Vol. D) 

Gaskets - See Seals (Vol. C) 

Gaskets, Shielding, RF-Also See Shields, RF-4525 -
See Vol. C 

Gates, Computer Circuit (AND, OR, NOR, etc.) - See 
Cards, Logic (Vol. D) 

Gearheads & Speed Reducers - Also see gears and gear 
mechanisms-3500 - See Vol. B 

Gears & Gear Mechanisms (Precision)-2500 - See 
Vol. C . 

Generator Groups (MIL), Signal-3475 - See Vol. D 

Generators, AM-2900 - See Vol. D 

Generators, AM/FM-2900 - See Vol. D 
Generators, Arbitrary Waveform-2900 - See Vol. D 

Generators, Audio-2900 - See Vol. D 

Generators, Bar, Dot & Crosshatch-2900 - See Vol. D 

Generators, Baud Rate-1900 - See Vol. D 

Generators, Character-2325 - See Vol. D 

Generators, Color Bar-2900 - See Vol. D 

Generators, Digital Delay - See Generators, Timing, Digital 
(Vol. D) 

Generators, Electrical Power-4000 - See Vol. D 

Generators, Electrostatic Discharge - Also See' 
Electrostatic Discharge Guns-2900 - See VOl. D 

Generators, FM-2900 - See Vol. D 

Generators, FM/Stereo-2900 - See Vol. D 
Generators, Frequency Synthesizer-2900 - See Vol. D 

Generators, Function-2900 - See Vol. D 

Generators, Gating/Timing-2900 - See Vol. D 

Generators, Hall-5500 - See Vol. B 

Generators, Harmonic-2900 - See Vol. D 

Generators, Impulse-2900 - See Vol. D 

Generators, Infrared - See Lamps, Infrared (Vol. B) 

Generators, Ion - Also see Static Eliminating Materials 
and Equ!prnent; Generators ESD-2900 - See Vol. D 

Generators, Low Frequency-2900 - See Vol. D . 

Generators, Ught Pulse-2900 - See Vol. D 

Generators, Marker-2900 - See Vol. D 

Generators, Microwave-34OC) - See Vol. D 

Generators, Noise, Random (Electrlcal)-~ - See 
Vol.D 

Generators, Phase-2900 - See Vol. D 

Generators,Ptogrammable, Function-2900 - See Vol. D 

Generators, Programmable, Pulse-2900 - See Vol. D 

Generators, Programmable,Syntheslzers-2900 -' See 
Vol.D 

Generators, Pulse-2900 - See Vol. D 

Generators, Pulse, Nuclear Instrumentation Module 
(NIM)~2900 - See Vol. D ' 

Generators, RF-2900 - See Vol. D 
Generators, Sawtooth, Sine - See Generators, Function 

(Vol. D) 

Generators, Slgnal-Also.See Generators, Specific Type-
2900 - See Vol. D 

Generators, Sine/Cosine Function (Module)-3130 
§ Advanced Micro DeviCes, P.O. Box 3453, 901 Thompson P~ Sunnyvale, CA 94088 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-2400 
Ballantine Labs., 90 Fanny Rd., Boonton, NJ 07005 ................... ,. 201-335-0900 

tComputer Conversions Corp., 6 Dunton Ct., E. Northport, NY 11731 ..... 516-261-3300 
Cybernetic Micro Sys., P.O. Box 3000, 3000 Hwy. 84, San Gregorio, CA 94074 

....................................................................... 415-726-3000 
Energetec Systems, Inc., 130E. Sl Chertes Rd., Carol Stream, Il 60188 

.. .. .. . . .. . .. .. .. .. .. . .. .. . . . . .. .. .. . .. .. . . . .. .. • . .. . . .. . . . . . .. . . .. .. .. 312-653-1920 
Frequency Devices, Inc., 25 Locust St, Haverhil~ MA 01830 ............. 617-374-0761 

§H8I1199o Inc., B8-9O Harbor Rd., Port Washington, NY 11050 ............. 516-883-3837 
§tHarris Circuits MIg., 2706 Colley Ave, Norfolk, VA. 23517 ............... 804-467-1116 

IlC Data Device Corp., 105 Wilbur PI, Bohemia, NY 11716 ............. 516-567-5600 ' 
'tlnterface Engrg., 386lindelof Ave., Stoughton, MA 02072 ............... 617-344-7383 
tSigmapower, Inc., 20790 Leapwood Ave., carson. CA 90746 ............ 213-32-Sigrna 
tTransrnagnetics, 210 Adams Blvd., Famingdale, NY 11735 .............. 516-293-3100 

VeIonex, 560_ Ave., Santa Clara, CA 95050 ...............•...... 408-727-7370 
Velone .. 560 Robert Ave., Santa Clara, CA 95050 .............•........ 408-727-7370 
Vislar Corp., 13740 McCormick Dr, Tampa, Fl 33625 ................... 813-855-6611 

§ VIZ Test Equipment, Div. VIZ MIg., 335 E. Price Sl, Philadelphia, PA 19144 
· ...................... ' ............................... : . . .. . . . . . .. .. ... 215-844-2626 

Wavetek Corporation, 9191 Towne Centre Drive, San Diego, CA 92122 
· ..•.....•........................ ; ., .......... '" .. .. .. .. .. .. .. .. .. .... 619-45().9971 

Generators, Spectrum - See Generators, Sweep (Vol. D) 

Generators, Spike-2900 - See Vol. D 

Generators, Square Wave - See Generators, Function 
(Vol. D) 

Generators, Sweep-2900 - See Vol. D 

Generators, Time Code-2000 -See Vol. D 

Generators, Timing, Digital-2000 - See Vol. D, 

Generators, Tone-2900 - See Vol. D . 
Generators, Tone Burst-2900 - See Vol. D 

Generators, Transient Une Voltage-2900 - See Vol. D 

Generators, UHF/VHF-2900 - See Vol. D 

Generators, Ultrasonic-2900 - See Vol. D 
Generators, White Noise-2900 - See Vol. D 

Gen~rators, Word-2900 - See Vol. D 
Geophysical Equip. - See Transducers (Vol. B) 

Germanium - See Crystals, Semiconductor (Vol. A)' 

Glass Diode Sleeves-2500 - See Vol. C 

Glues -' See ~dhesiVes (Vol. C) 

Glass Parts-2500 -,See Voi. C 

Graphic Recording Instruments - See Recorders'(Vol. D) 

Graphic Recording Paper & Supplies-3000 - See Vol. D 

Graphite Parts-2500 - See Vol. C 

Grilles & AcceSSOries, Speaker~1300 - See Vol. D 

Grilles, Metal, Plastic-1400 - See Vol. C 

Grommets & Bushings-2800 - See Vol. C .' . 
Ground Fault Detectors & Accessories - See Deteptors, 

Ground Fault (Vol. D) 

GLlides, Circuit Board·1400 - See Vol. C 
Gyros (All Types)-2200 - See Vol. D 

Hall Effect Devices - See Generators, Hall (Vol. B), 
Magnetoresistors, Hall (Vol. A), Multipliers, Hall (Vol. A), 
Probes, Hall (VoL A), Switches, Hall Effect (Vol. B) 

• Handlers,lntegrated Circuit (Automatic)-4100 - See 
Vol.D " 

Handles For Cabinets, Circuit Boards, Racks, etc.-1400 
- See Vol.C 

Handsets, Chestsets, Headsets, etc.-1300 - See Vol. D 

Hardware - See Fasteners (VoL e), Clamps (VoL C), 
Terminals (Vol. C), etc. 

Hardware (MIL), Connector·2440 - See VOl. 8 . . ~ 

EEM 1985 §-Product sold through distri~tors t-Product meets MIL specs A-73 



Holders, Crystal-2300 

Harnesses, Wire - See Cable Assemblies & Harnesses 
(Vol. C) 

Headers, Connector - See Connectors, Cable (Vol. C), 
Connectors, Flat Cable (Vol. C), etG-

Headers, DIP-210Q (- See Va'; C 

Headers, Hermetic - See Seals, Hermetic (Vol. C), 
Services, Hermetic Sealing (Vpl. D) 

Headers, Relay & Transformer-2100';;" See Vol. C 

Headers, S~rouded-2100 - See Vol. C 

Headers, Socket-2100 - See Vol. C 

Headers, Transistor & Diode-2500 - See Vol. C 

Headphones-1300 - See Vol. D 
H.eads,Magneti9 Recording-1300 - See Vol. D 
Heads, Reflective-3700 - See Vol. B 
Headsets (MIL)-2440 - See Vol. B 
Heat Dissipators ...:. See Heat Sinks, Semiconductor (Vol. C), 

H.eat Sinks, Soldering (Vol. C) 

Heaters, Immersion-4100 - See Vol. D 

. Heaters & Heating Elements (For Components & 
Equipment)-Also See Ovens-5aoo ... See Vo/ .. B 

Heat Exchangers & Systems-2600 - See Vol. C 

Heat Guns, Pr~uction-5400 .... See Vo/.C 
Heating Elements, Infrared-5300 - See Vol. B 

Heat Pumps - See Cooling/Heating Modules, 
Thermoelectric (Vol. B). / 

Heat Shrinkable Elastomers, Plastics - See Caps, FornlS 
& Tapl;!s, Heat Shrink8.ble (Vol. C),Tubing, Heat 
Shrink8.ble (Vol. C) . 

Heat Sinks, Semiconductor-2600 - See Vol. C 

Heat Sinks, Soldering-4600 - See Vol. C 

Heat Sinks (MIL)~2440 - See Vol. B 

Hermetic Sealing - See Machines, Hermetic Sealing 
(Vol. D), Seals, Hermetic (Vol. C), Services, Hermetic 
Sealing (Vol. D) 

High Vacuum Services - See Services, High Vacuum 
(Vol. D) 

Hinges-2825 - See Vol. C 

Holders,08attery - See Retainers, Battery (Vol: C), 
, Connectors, Battery (Vol. C) 

Holders, Brush - See Brushes & BrushAssemblies (Vol. B) 

Holders, Circuit Board (Production Type)-4100 - See 
Vo/.D . 

Holders, Crystal-2300 
.§Atlae Inc., One Gill St., Woburri, MA01801,617-933-3510 •••••••••••••• 801229 

Bliley Elac. Co., 2545 W. Graridview Blvd., Erla, PA 16506, 814-838-3571 
••••••••••••••••••••• <0 ••••••••••••••••••••••••••••••• ; •.••••••••• A.1320 

t. M-T.ron Inda., P.O. Box 630, E. Hwy. SO, Yankton, .SD 5~, 605-665-9321 . 
•••••••••••••••••• ' ................................................. A·1385 

t. Reeves-Hoffman DIv., 400 W. North St., carlisle. PA 17013, 717-243-5929 
...................................... , •••• , .••••••••••••• ~ •••• , ••••• <>1621 

SaRonix, 4010 TFanaportat Siln Antonio, Palo Alto, CA 94303,415-85&-6800 
••••••••••••••••••••••••• : ............... : •••••••••••••••••••••••• A.1428 

AcCurate Elctms.. 169 S. Abbe Rd.. P.O. BoX 1287, elyria, OH44036 " .. 21&-365-1211 • 
Augat Inc., 33 Perry Ave.. Box n9. ~tueboro, MA 02703 .......••....... 617-222-2202 
Connector Corp., 6025·N. Keystone Ave.. Chicago, IL'60646 ...•........ 312-539-3108 
CTS ElecIronicsCQrp.. Knights Division, 400 Reimam Ave.. Sandwich, IL 60548 
................ , ..... : ................................................. 815-786-8411 

EIcIm. Molding Corp.. 96 Mill St, Woonsockel, AI 02895 ............... :. 401-769-3600 
Engelmann Microwave cO.. KDI PyroIIIm, 60 S. Jellarson Ad., Whippany. NJ 07981 

............................. , ............................................ 201-887-5700 
Frequency Controll"rods., Inc., American Tima Pr'ods.Div.,.,61-20 Woodside Ave.. 

Woodside, NY 113n ............................... , .................. 212-458-5811 
Hewlett-Packard Co., 1820 EmbarCadero Ad., PeIo AltO, CA 94303. •. Call Local Sis. Oft. 
International Crystal MIg. 10 N. Lea. P.O. Box 26330, OkIahomeCity, oK 73128 

........................................................ , .............. 405-238-3741 
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tJettron Prods., P.O. Box 337. E. Hanover. NJ 07936 ...................... 201-887-0571 
Maury Microwave. 8610 H.elms Ave.. Cucamonga, CA 91730 ............ 714-987-4715 
McCoy Electronics Co, Sub. Oak Technology Inc.. 100 Watts St. P.O. Box B, Mt Holly. 

Springs. PA 17065 ................................................... 717-486-341.1 
Mlcrophase, 587 Connecticut Ave.. NOfWalk, CT 08856 ..•............•.. 203-866-8000 

§Mlcrowave08velopmenl Labs.. 10 Michigan Dr, Natick, MA 01760 ..... 617-655-0060 
t.Sage La!Joratories, Inc., 3 Huron Dr, Natick, MA 01778 ................... 617-653-0844 
§Schott Elclrns., Hershey Dr, Ansonia, CT'Q6401 ............... , ...... , .. 203-7:l6-2677 

Valpey-Fisher. 75 South St. Hopkinton. MA 01748 .. , ... : ............... 617-435-6631 
§t.Waveline. Box 718. W. Caldwel~ NJ 07006 .......... : ................... 201-226-9100 

Holders, Diode-2500 - See Vol. C i .. 

Holders, Fuse - See Clips &Holders, Fuse (Vol. B), Panels, 
Fuse (Vol. B) 

Holders, Lamp - See Sockets, Lamp & Lamp Assemblies 
(VotB) 

Holders, Test Lead-2900 -See Vol. D . 

Holders, Tube - See RetainerS, Tube (Vol. A) 

Holders & Carriers, Chip {Capacitor, IC, LSI)-2100 - See 
Vo/.C 

Holders & Carriers, Ie, LSI (Packaged)-3130 
A.mann ComponentS. Div. of ebm Industries, Inc •• 525 New Britain Ave.. 

Unionville. CT 06085, 2O:H74-1515 ••••••••••••••••••.•••••••••••••• 001160 
§Blvar.lnc.,4 Thomas.lrvine,.CA 92718,714-951-8808 ..... c ........... C.1025 
§ Wells Elctrns.. 1701 S. MaIn St.,.South Band. IN 46613, 219-287-5941 •. ;.' 001580 

§tAccessories for Elctms., Inc .• 800 Merrick Ad. Baldwin. NY f151()'3593 
..................................... _ ................................. 516-546-1751 

Accurate Elctms.. 169 S. Abbe Ad., P.e. BoX 1287. Elyria, OH 44036 .... 216-365-1211 
Acme Model Engrg.Co., 654 Bergen Blvd., Aldgefield, NJ 01657 ' ........ 201-943-7650 

§ Ampheno~ An Allied Co, 43 Commerce Ct. Usia. IL 60532 ..............• 312-983-3500 
§Augat Inc., 33 Perry Ave.. BOx 779. Attleboro, MA 02703 ........ , ....... 617-222-2202 

Burndy Corporation; Aichards Ave., Norwalk" CT 06652 ..........•.. '. . . .. 203-838-4444 
t.DeIoronics COrporation. 10660 E. Aush St, S. EI Monte. CA 91733 ...... 818-579-7130 

Elctm. Molding Corp., 96 Mill St, WoonSocket, AI 02895 ................. 401-769-3800 
Gerry MIg. Co., Div. of Brand-Rex Co.. 9 Queen Anne Ct. Laghome. PA 19047 .. . 

............................... , .. . .. .. . .. . . . . .. .. .. . .. .. .. . . . .. . . . . ... 215-949-2300 
GibsOn/Egan. 2866·E. Huntington Dr, Duarte, CA 91010' ................. 818-358-0191 

t. GOrdon. L, Packaging. 1050 S. Paca St, Baltimore, MD 21230 ........•. 301-539-6537 
t. Jettron Prods.. P.O. Box 337, E. Hanover. NJ 07936 ....... :............. 201-887-0571 

Jonard InduStries Corp., .134 Marbledale Ad. Tuckahoe. NY 10707 .•..•. 914-793-0700 
t MiRon Aoss Co., 511 ~nd St Pike. Southampton; PA 18966 ......... 215-355-0200 
§Aobinson-Nugen~ Inc., 800 East 8th St, New Albany. IN 47150 ... : ..... 812-945-0211 

Sealectro. 225 Hoyt St, Mamaroneck, NY 10543 ......•...... :.......... 914-698-5600 
§Sirnco Co .• 2257 Norlh'Penn Ad., Hatfield, PA 19,440 .................... 215-622-2171 

Stanford ApJi/iad Engrg. Inc., 352008 La Cruz Blvd.. Santa Clara, CA 95050 
................. :. . . . . . • . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .... 400-988-0700 

Honeycomb Sheets, Panels, etc.-2500 - SeeVo': C 
Hoods, Oscilloscope-2975- See Vol. D 
Housings, Circuit Module - See Enclosures, Circuit Board; 

Module & Relay Mounting (VoL C) 

Housings, Photomultiplier Tube . - See Photomultiplier 
Tube HOLisings (VoLA) . 

HOltsings, Terminal-1400 - See Vol. C 

Hum Eliminators-2700 
Allen Avionics, 224 E. 2nd St., "neola. NY 11S01; 516-2411-8080 •••••••• , ".2109 

Hybrid Circuits - See Circuits, Hybrid (Vol. A) 

Hybrid Voltage.Regulators - See R~ulators.&Stabilizers 

Identification, Friend orFae (IFF) ESM (MIL)-3475 - See 
Vo/.D 

Image Processing~~stems'- See Proc9SSQrs, Image 

Imagers, Thermal-29.00 - See Vol. D 
. . . 

IEE.E 4118 ,GPlB)8u$ - See Controllers, IEEE 488 (GPlS) 
(Vol. D) 

Impedance Comparators - See Bridges, Impedar1C~ 
(VoI.D) . 

Impedance Converters, Microwa\(e-3400 '''':'~ee VtJI •.. D 
Inclinometers-2900 - See Vol. D 

Incremental Magnetic RecorderS -.$ee RecQrdel's,u 
Computer Data (Vol. D). . . .. 

'v 

Indel(ers. (Stepping Motor)-3500 -$~e Vo/.B, 
Indicator Ughts -,- See Lights, Indicator (VoL 8) 

§-.Product sOld tlirough distributors t-Product meets MIL specs EEu·1985 

. -' ( 
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Indicators, Angle-Also See Encoders, Shaft Position-
5500 - See Vol. B· 

Indicators, Azimuth-5500 - See Vol. B 
Indicators, Capacitor Leakage - See Testers, Capacitor 

(Vol. D) 

Indicators, Circuit Condition, On, Off, etc. 
(Electromechanical)-Also See Indicators, Instrument, 
Flag, Pointer, etc.-2450 - See Vol. B 

Indicators, ,Computer Type & Data Display - See Lamps, 
Dial, Panel, Pilot Incandescent & Accessories (Vol. B) 

Indicators, Distortion - See Analyzers, AF (Vol. D) 

'Indicators, Elapsed Time-2200 - See Vol. D 

Indicators, Electromechanical - See Indicators, Circuit 
Condition, On / Off (Vol. B) 

Indicators, Frequency - See Meters,Frequency (Vol. D) 

Indicators, Directional-2200 - Se. Vol. D 

Indicators, Illumination - See Meters, Light 
(Nonphotographic) (Vol. D) 

Indicators, Instrument, Flag, POinter, etc.-~450 - See 
Vol. B 

Indicators, Liquid Level-2200 -:- See Vol. D 
Indicators, Null-2900 - See Vol. D 

Indicators, Numeric Readout - See Tubes, Readout 
(Vol. A) 

Indicators, Phase Rotation-2200 - See Vol. D 

Indicators, Phase Sequence-2200 - See Vol. D 

Indicators, Positioning-2200 - See Vol. D 

Indicators, Power Level - See Monitors, Power (Vol. D) 

Indicators, Pressure - See Gauges, Pressure (Vol. D) 

Indicators, Proximity - See Sensors; Proximity (Vol. D) 

Indicators, RF - See Meters, Frequency (Vol. D) 

Indicators, Rotary Shaft Position - See Encoders, Shaft 
Angle (Vol. B) 

Indicators, Servo-4900 - See Vol. D 

Indicators, Shorted Turn - See Testers, Coil (Vol. D) 

Indicators, Sound Level - See Meters, Audio Level 
(V9I.D) 

indicators, Speed-3500 - See Vol. B 

Indicators, Temperature - See Meters, Temperature 
(VoL D) 

Indicators, Temperature (Not Meter Type)-5300 - See 
Vol. B 

Indicators, TiIt-2200 - See Vol. D 

Indicators, VSWR - See Meters, Standing Wave Ratio 
(Vol. D) 

Indicators (MIL), Fault Locating-3475 - See Vol. D 

Inciuctance Comparators - See Bridges, Inductance 
(Vol. D) ,. / 

Inductance Standards - See Standards, Inductance 
(Vol. D) 

Induction Potentiometers - See Resolvers, Synchro 
(VOL D) 

Inductors - See Coils (Vol. A) ~ 

Inductors (MIL) - S~ Coils (MIL) 

Infrared Emitter Detectors - See Emitters/Detectors, 
Infrared . 

Integrated Circuit" Digita.I-3130 

Infrared (IR) Equipment (MIL)-3475 - See Vol. D 

Infrared Soldering - See Soldering Equipme~t, Infrared 

Inks for Thick Film Microcircuits-1700 - See Vol. C 

Input/Output Equipment, Voice-2000 - See Vol. D 
Input/ Output Switching Modules - See Modules, Control 

& Switching (Vol. D) 

Inserters, DIP & IC - See Extractors, DIP &.IC (Vol. C) 

Insertion Loss Measurement Systems-2900 - See Vol. D 
Inserts - See Bushings, etc. (Vol. C) 

Installation Equipment, Fiber OptiC-4100 - See Vol. D 
Instrumentation, Fiber Optic-4100 - See Vol. D 

Instrument Design Services (Industrial) - See Services, 
Instrument Design (Industrial) (Vol. D) 

Instrument Parts, Precision - See Bearings (Vol. C}, Gears 
& Gear Mechanisms (Precision) (Vol. C) 

Instruments, Test & Measuring, GPIB (IEEE 488) 
Compatible-2900 - See Vol. D 

Insulation Materials-3100 - See Vol. C 

Insulation Parls, Fabricated-3100 - See Vol. C 

Insulators, Antenna-3100 - See Vol. C 

Insulators, Bushing (Metallized) - See Bushings, etc. 
(Vol. C) 

Insulators, Clip, Te~t & BaHery-3100 - See Vol. C 

Insulators, Mica-3100 - See Vol. C 

Integrated Circuit Handlers - See Handlers, Integrated 
Circuit (Automatic) (Vol. D) 

Integrated Circuit Interconnect Systems-3200 - See 
Vol. C 

Integrated Circuit Design Aids-4200 - See Vol. C 

Integrated Circuits, Custom/Semicustom-3130 
Exar Corp., P. 0. Box 62229, 750 Palomar Ave •• Sunnyvale, CA 94086,. . 

408·732·7970 •.•.••••.•••.••.•.•.•.•••••••. , •••••.•.•••......•••• A.1868 
Intech, Microcircuits DiY., 2270 Martin Ave., Sants Clara, CA 95050, 408-988-4930 

.•.••••••.••••••••••••••••.•••.•••••••.••••••••••••••••••••••••.• A·1672 
Intsrnalional Microelectronic Prods., 2830 North Arst Street, San Jose, CA 95134, 

408-262-9100 •..•••••.•••.•••..•.•••••••••••••.••.••••••......••• A.1674 
§ Advanced Micro Devices. P.O. Box 3453, 901 Thompson PL, Sunnyvale, CA 9408!1 

· ................................................•.... , . . . . . . . . . . . . . . .. 408-732-2400 
t Allied Corp. Aerospace Sector, Bendix Communlcations Div. East Joppa Rd., Towson, 

MD 21204 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-583-4000 
AT&T, 1 Oak Way, BeI1<eley Heights, NJ 07922 ....................... 1-800-372-2447 
Cherry Electrical Prods. Corp., 3623 Sunset Ave., Waukegan, Il 60087 .. 312-578-3500 
Cne~ Inc., 3060 Raymond St, Sants Clara, CA 95050 .................... 408-727-6562 
Digitus Corporalion, 22 West 25th Street, Baltimore, MD 21218 ......... 301-467-3223 
Gould-AMI, Sub. Gould Inc., 3800 Homestead Rd., Santa Clara, CA 95051 

............................................................. , ........... 408-554-2150 
Harris Microwave Serniconduclor, 1530 McCarthy Blvd., Milpitas, CA 91ID35 

• ....•........•......•..........•.................................. : . .. 408-262-2222 
Unear Technlg.;P.O. Box 489, SIa. 'A', Bu~ington, ON, CANADA l7R3Y3 

....... : •.................................................... '" ........ 418-632-2996 
§t Malra Design Syatems, 2840-100 Sam Tomas Expressway, Santa Clara, CA 95051 

............................. , . . . . . . . . . • . . . • . . . . • . . . . . . . . . . . . . . . . . . . . .. 408-986-9000 
MCE Semiconduclor, Inc., 1111 Fairfield Dr., West Palm Beach, Fl 33407 

· ........................................................... : . . . • . . . . .. 305-845-2837 
t Micrel, Inc. 1235 Midas WtJii, Sunnyvale, CA 94086 ..................... 408-245-2500 
§Mitsubishi EIcIms. America, Inc., 'Semiconductor Div. 1050 East Arques Ave. Sunnyvale, . 

CA 94086 ...•.............•.........................•................ 408-730-5900 
NEC Electronlcs, Inc., 401 Ellis Street, MIn. View, CA 94039 •............ 415-96CJ-6000 

t Rohm Corp., 8 Whatney, Irvine, CA 92718 ...............•..... . j •••••••.• 714-855-2131 
SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ 85022 
. . .................... : ... c ............................................. 602-867-6100 
Silicon Genera~ 11861 Western Ave., Garden Grove, CA 92641 ......... 714-898-8121 
Siltronics ltd., P.O. Box 456, Dover, MA 02030 ...•.........•..... 1":". •••. 617-329-4068 

§tSolid Stale Scientific, 3900 Welsh Ad., Willow Grove, PA 19090 ......... 215-657-6400 
t Standard. Microsyatems, 35 Mereus Blvd:, Hauppauge, NY 11786 ....... 518-273-3100 

Sunol Syatems, 1187 Quarry Lane, Pleasanton, CA 94586 ..........•... 415-484-3322 
Toko America, Inc., 1250 FeehanvilIeDr. Mt Prospect" U. 60056 ........ 312-297-0070 
Vl.SI Technology, Inc., 1101 McKay Dr •. Sail Jose, CA 95131 ..•....•.•. 408-942-1810 
ZyMOS Corp., 477 N. Mathilda Ave., Sunnyvale, CA 94086 ............... 408-730-8800; 

408-73()'54oo 

Integrated Circuits, Dlgi18I-3130 
Amarlcan Microsemlconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9586 .................................... .' • .'.............. A.1661 

EEM 1985 ~-Product sold through distributors f-Product meets MIL specs 



Integrated Circuits, Digital-3130 (Cont'd) 
Internallonal Mlcroelactronic Prods., 2830'North FIrst. StrMl, San Josa, CA 85134, 

408-252-8100 •••••••••••••••••• ,................................. A.1874 
§t Motorola Samlconductor Prods. ·Sector, Ad)!. 72, Box 20812,. Phoenix, AZ 85038, 

502-244-6900 •••••••••••••••••••••••••••••••••••••••••• A'1884-1885,1688 
Sylvania Ei8CIronlc ComponentS, Philips ECG.Inc., A. North Arnlirican Philips Co., 

111Qflrst Ave., Waltham,: ~.02254, .617-1180-6,107. •• • • • • • • •• • •• • • • • •• A'2081 
§t Advanced MicrOCOmputers, 334Q'SCOtf B1vd.;'$anta ClariI;CII. 95051 ';.. 408-732-2400 

§tA~anced M~ro.~~ ~'9' Box ~ 9011'''''l'~'' ';~unnyvale, CA.94088 
'" .................. : . .. . .. . . . .. .. . .. . .. . . .. ... . . .••... . .•.. . . ... . .. .. . .. 408-732-2400 

A E G T elefuoiken, Semiconductor 'Grp, RIEl. 22, Som8IViI~;N,J 08876. .: .201-722-9800 
t AIliEld CorP. AerospaceSector, Bendi~ CommU~ications Div. East ~ .Rd., Towson, 

MD 21.204 ...............•..... , ............ " ....•........... : •. ... . . .. 301-583'4000 
tA!)dricl1 ~ys., I~ 1699RooseveH Ava,J3phemia, NY 11716 ..•.. : .. , ... 516-58Q-5656 

· Arrlo\,TethnOiollY, 992S. satatoga'Sunnyvale Rd., Sari Joel!; CA 95129 
· .............•...... , ........... ' ...••........ ' .... :.. . • . • .• . . .. . . . . . .. .. 408-2.52-9900 

Astec USA, Lid., A BSR IntI. Co., 2880 San'Tomas Expwy. # 200, Santa Clara, CA 
'.95051 ........ : ......... , ..• : .... " ... ; ........ ;" .............. , .......... : 408-746-1200 

At&T, 1 Oak Way, Berkeley Heights, NJ 07922 ...... : .................. 1-800-372-2447 
Burr-Brown qt>rp.,P.O. BoX.114oo, Tuqaon, AZ 657.34 ........... ".: ..... 502-746-1.111 
Cherry Electrical Prods. Corp., 3623 Sunset Ave.,Waukegan,1L 60067 .. 312-576-3500 
Cherry SemicOnductor Corp, 2000 l!. CountyTrai~ East Greenwich, I'll 02818 " 

......... r .................... 0:, .. , ....... : ....................... : ... 401-88.5-3600 
Cybernetic Micro Sys., P.O. ,Box 3000, 3000 Hwy. 84, San GtegorIQ, CA 94074 ' 

· '.' ........................... ":,,, ....................................... ·415-7260-3000 
§Data Gerera~ 4400 Computer Dr. weStboro, MA 01581 .. : .. : .......... 617-3660-6911 

Ei North' America, 15 W. 53rd Sl Suite 47E,New York, NY.l0019 ..... ':. 212-315-3099 
en EleCtronics, 5751'~iami I.,akes Dr. MijUYli Lakes, FL 33014 , ..... , .. 305-556-4000 
Exar Corp, P. 0; Box 62229. 750 Pa~ Ava, Sunnyvale,CA 94086" .: . 408-732-7970 

:§t Fairchild Camera & Instr. Corp., 464i~ilis SI., 2Q,2271, MQUrq/rI View, cA ~. • 
· ....... ; .................................................. :. . . . . . . . . .. 4'15-962-5011 

§t FairchiJdoCamem & lnstr. COrp.,DigiIal Div" 333 Westein AV8nUI!;50, Portland, ME 
04106 ...................... ; ................. ,'., ................ , ........ 207-775-8700. 

Fairchild Camera & Instr.Corp., MemOry &' High Sp!jed ~Div. P. O. Box sooo,. . 
· Puyallup, WA 98373. .................. : ................. : ............. 206-841-6000. 

§ General Instrument Corp., Microelectronics Div., 600 ~. JOhn Sl, Hicksvilill. NV 11802 . 
..................... , ................... ~:.;, ........................... 516-733-3107 

GTE Microcircuit$, 2000 W. 14th. St, Tempe, AZB5281 ,; .. : ... : ...•. :.< 802-968-4431 
Harris Microwave Semiconductor, 1530 McCarthy Blvd, Milpitas..CA 95035 

· ................................................................ : .... ; 408-262-2222 
§t Harris Semiconductor, Box '883, M91boume. FL32~i .............. '.' ... 305-724-7400 

Hitachi America, 1800 Bering Dr.,.San Jose, CA 95112 .' .................. 408-292-6404 
t HoH I~ 9351 Jeronimo Ad, Irvine, CA 92718 ., ..... : .......... : ... :. ,. 1:14-859-8800 

§t Hughes Solid State PI'Odljcts, 500 Superipi' Ave. Dept E6, Newport Bch, CA . 
92656-8903 ........ : :.': .................. ; ..... : ... : . .. .. . . . . . . .. .. .. 714-75S:2411 

§t Integrated IlI!vice Techntg.; Inc., 3236 Scott BlVd., santa Clara, G~ 95054-3090 
......................................................................... 408-727-6116 

t Interdesign, Inc., 1500 GreenHillS Ad., Scotts Valley, CA 95066 .•. ,.... .40&-439-2900 
§tlntersil, 10710 N. Tantau Ave., Cupertino. CA 95014 ............ : ......... 408-996-5000 

tlsotronlcs, Industrial Part<, New Bedford. MA 02745 ..................... 617-996-2000 
§LSI Computer.Sys., 1235 WaH Wl)ilmart Ad., Meiville,NY 11747 . c ....... 516-271-0400 

Master Logic. 761 E. Evelyn, Surinyvail!; CA 94086" ...................... 408-732-7777 
§t Matra Design Systems. 2840'100 Sam TOmas Expressway, santa CIara,eA 95051 :' 

· . .. .. .... . .... . .. . . . . .. .. . . . .. .. . . .. ..... .. .. .. .. .. . .. . . .. . .. . .. .. .. ... .406-986-9000 
~MCE Semiconductor,l~ 1111·Fairfield Dr., West Palm Beach, Fl-.33407 
_ , ................... ; ......................... : ................. ,........... 305-845-2837 

§t McGuirk Electronics Co.I~ 212 So. Main St, P. p. Box 853. Middleton, MA 01949 
......... , •...•..... ,., ............. :.: •.•.... : ... : ...... , ... , .•...•... 617-933-3500 

MERET,lnc., 1815 24th Sl, santa Monica. CA 90404-4998 ........... : .. 213-626-7496 
t Micre~ Inc. 1235 Midas Way, Sunnyvale, CA 94086 .........•..........•. 498-245-2500 

Micropec Inds., 905 E. Walnut S\. Garland, TX 75040 .......•..........• 214-272-3571 
§t Mttel SamicOnductor, P.o. Box 13089, Kanata, ON. CANADA K2K lXa ., 613-592-5280 

· NEG Electronics, I~ 401 Ellis Street. MIrl View, CA 9403$l ... ,......... 415-960-6000 
§ NEC Elctms. USA I~ NEC Electron Div. 252 Humboldt Cl, Sunnyvale, CA 94088 

.. " ..... .-.............................................................. 408-745-652Q 
§ New-TonI! Electronics, Inc., 44 Farrand st, BIoornlie~ NJ.07003 .. .. ... 201-746-5069 
tNilron. 10420 Bubb Ad., Cupertino, CA 95014 ........ : ...... : .. ;." ....... 408-25&7550 
§ Paccom, .3928 148th NE, Aedmond. WA 98052 : ...... ,:: 206-883-9200;800-426-6254 
. Philips ECG,.I~ looFir:st Ave., WaHham,.MA 02254 ................... 617-890-6107 

Polycore EIctms., ·1107 Tourmaline Dr. Newbury PI<., CA 91'320 '.. .. .. ... 8.~777 
§t Raytheon Semitonduclor, 350 ElUs Sl, Mountain View, CA 94043 .. . . .. 415-968-9211 
· § RCA, Dist(. & Special ProdS. Div., ACA Corp., 2000 ~ Bridge Ad., Deptford. NJ 

08096 ..................................................•... : .•........ 609-541-3636 
RCA Solid State Div. R'oute202, SorneIvIIIe, NJ 08876 •... , ..• : ............. 201-685-6000 

§t RCA Solid State Div. CMOS IC Mktg.. Rle. 202, SorJ19n!i11e, NJ 08876 ••. 201-685-6000 
§t Rockwelllnt'l, 431.1 Jamboree Ad., Newport Beach, Cf( 92880 •........• 800-654-8099 
tRohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-B55-2131 
§Sanyo Semiconductor Corp., 7 Pearl Cl, Allendale, NJ 07401 ........... 201-825-8080 
§Seiko InslrS. U.8A, I~ 2990 W. Lomita Blvd., tOlT8l1Cli,:CA 90505 ...... 213-530-8777 
· SGS-A TES Semiconductor COrp., 240 Bear Hill ReI, W8Itharn, MA o:?l54 

.: .......... , .. : ....................... : ............... ; ................. 617'1190-8888 
'SGS Semicon<fuctor Corporation. 1000 E. Bell Road,Phoenlx..AZ 65022 

.............................................. : ................ ; ......... 802,ss7-6100 
$iemens Components, Inc., 188 Wood Ave., s.,lseltn, NJ 08830 ... ; ...... 201-321-3400 

§t Signelics,.U.s. Philips Corp., 811 E. ArQUes Ave, P.O. Box 3409, $unnyvale, CA 
. 9408&-3409 .. , ........................................ ,. •. :.; ... ; ,., ........ 408-739-7700 

Silicon Genera~ 11861 Wastem Ave., Garden Grove, CA'92841: .. • ....... 714-896-812.1 
Silicon Systems I~ 14351 Myford Ad., Tustin. CA 92680 ................ 714-879-0941 
SiHronics Ltd., RO. Box 458, Dover, MA 02030 .. c ... : .... ; ................. 617-329-4088 
SMD Technology Sve. Ctr. A North American Philips Co., 5655 N: Glen Pi<. Ad., 

MilWaukee, WI 53209. . ........... , ..... ' .•............ ,. ". : ............ 8tJO.4;31-4444 
§tSolid State Scientific, 3900 Welsh Ad., WillOW Grove,'PA'I9090 : ......... 215-657-11400 

§SpragueEIec. Co., 481 Marshall Sl, No. Adams, MA 01247 ............. 413-684-4411 
§tStandardMicroeystems, ~ Marcus Blvd., Hauppauge, tiff 11788 ....... 516-273-3100 
§tSupartex. Inc., 122.5 Bordeaux Dr, p.o. Box 3607, Sunnyvale,:'CA 94086 

.......• : ............... .' ........................... ;.: ........ :.' ........ 408-744-0100 
§tTexas Inslrs., Inc., Box 225012-M8-84, DallaS, TX 75265 ....... : ......... 214-995-8611 
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Texas Instrs., Data Sys. Group, P. O. Box 809063, DaiIaS, TX 75380-9063 

..................................................................... 1-800-527-3500 
tThird Domain. P.O. Box 35400, Tucson, AZ 65740-5400 .......... : ...... ' 602-293-6310 
§ Thomson-csF ~ Corp., Semic6nductor Div., 6660 Vailel Ave. Canoga ~ CA 

91304 ................................................................ 2,~e87:1010 
§ Thor EIctrns.,321 Pennsylvania Ava, Linden, NJ 07036 ..... , ..... , . ; ..... 201-486-3300 

§tTRW LSI Products. PO Box 2472, La Jolla, CA 92038 ................ : .... M9-451-1000 
. VLSI TechnolOgy; Inc., 1101 McKay Dr. San Jose, YA 951.31 ........... 408-942-1810 

§ Western Digital Corp., 2445 McCabe Way, Irvine,CA 92714 ....••..•. : .. 714;557-3550 

Integrated Circ"its, Interface-3130 ' "'., . 
Alnerlcan MI!'roSemlCon!luctor, Inc., 133 Kings Rd., _dtson; ~J 07940,' . 

201-377-8566 .......................... ; .•• : ... ;-;. , ... ; ;: .... '.' •• .' A.1661 
§ MotQroIa $ernlconductor Prods. Sector, Adv. 72, Box.~12, .Phoenlx, AZ 85036, 

&02-244-6900 .. :, .......... : .. ,. ",: ..... : . 'C ...... , .... ,',: .... :· ...... A.1687 
Sytv.nla E_1c Components, PhiHpa ECG InC:, A North American Philips Co., 

100 First Ave., WalDlam, MA 02254,617-880-6107 •••• :., ••• : ........... A.2080 
§t Advanced Microcomputei's. 3340' Scott Blvd., santa Clara, CA 95051' '. . .• 408-732-2400 
§t Advanced Micro Daviqas, P.O. Box 3453; 901 TI)ompson PL SUMyvale, CA .94088 

................. : ..................... : ........ :: .• : ............. ;: .... 408-732-2400 
A E G Telefunken, Semiconductor Grp., Rle. 22, Somerville, NJ 08676 .. 201.,722-9600' 

t Analog ·Devices, P.O. Box 280, Norwood, MA02062 , ... ~ ....... .. ...... 617-329-4700 
AnalOg Systems, P.O. Box 35879, Tucson, AZ 65740-5879 ............• 602-293-4923 

tAndrich Sy&, I~ 1699.RooseveH Ave., Bohemia, NY 11716 .... , ........ 516-569-5656 
Astec USA, Ud, A BSR InIl Co~ 2880 San Tomas Expwy. # 200, santa Clara, CA 

95051 .............. , .. '" .................. : ... : •. : ... " .......... ~ ..... : .... 4011<-746-.1200 
Burr-Brown Corp.,P.O. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 
Cybemelic Micro Sys., P.O. Box 3000, 3090 Hwy. 84, San Gregorio, CA 94074 • 

............. \ .......... : ••••••• : .......... c ... : ......... : ......... , ..... 0415-726-3000 
Date~ General Electric eo.; 11 Cabot Blvd., Mansfield MA 02048 .•...•.• 617-339-9341 
ETI Electronics, 5751 Miami. Lakes Dr., Miami Lakes, FL 33014. . . . .•• .. 305-556-4000 

§ Exar COrp., P.O. Box 62229, 75OPaiOinar Ave., Sunnyvale, CA 94086 .. 408-732-7970 
§tFairchild Camera & Inslr. Corp., 464 Ellis Sl, 20-2271, Mountain View,CA 94042 

. ..................... : ........................ , .............. , .......... 415-962-5011 
Fairchild Carnera-& Instr. Cot'p., Memory & High Sp8ed Logic Div., P. O. Box 5000; 

Puyallup, WA 11837.3 ........................................... i' ..... ,. 206-841-6000 
§ Ferranti Elec. 87 MQdula Ave., Corimacl<, NY 11725 ..................... 516-543-0200 

GTE Microci~its, 2000 W,. 14th. st, Tempe, -AZ 65281 ....... ,'.......... 602-\166-4431 
§t Harris Seri1iconducto'i; Box 883, M91bourne. FL 32801 .................. 305-724-7400 

Hitachi America, 1800 Bering Dr. San JoSe. CA 95112 .................... 408-292-8404 
tHoR I~ 9351 Jeronimo Ad., Irvine, CA92718 ............. ,: ... : ........ ,714-859-8800 

Hybrid Systems Corp., 22 Linnell Circle, Billerica. MA 01821 ... : ......... 617-667-6700 
§t Intersi~ 10710 N. Tantau Ave., Cupertino,CA 95014 ..................... 408-996-5000 

t Isotronics, Industrial Park, NtlwBeciford. MA 02745 .: •........ , .. : ...•.. 617-996-~boo 
Lambda SemioDnductors, V~ Instr, 121 Intert'!ationai'Di, Corpus Christl, TX 78410 

........................................ : ....... : ........ 512-289-0403;800:-255-8606 
§LSI Computer Sys., 123p WaH WhitrJlall Rd., Melville, NY 11747 ........ 516-271-0400 

MCE Semiconductor, Inc., 1111 Fairfield Dr. West Palm Beach; FL 33407 
.... :: ........ :., ............................. .-.. : .. , ........... :.: .... 305-845-2837 

Micra~ I~ .1235 Midas Way, Sunnyvale, CA 94088 .....•............... 408-245-2500 
§tMitei SemicOnductor, P.O, Box 13069, Kanata, ON, CANADA K2K 1)(3 ... 61'3-592-5280 

NEC:Electronics, I~ 401 Ellis Street, MIrl View, .CA 94039 ........ ,.... 415-960-6000 
§ New-Tone Electronics, I~' 44 Farrand' Sl, BIoomIie~ NJ 07003 .... ... 201c 746-5069 
§ PtICCC!rn. 392.81~h NE, Redmond, WA 98052 ...... ,... 208-883-9200;800-426-6254 

Philips ECG,Inc., 100 First Ave., Waltham, MA 02254 : .................. 617-890-6107 
Polycore E~, 11 07 Tourrnaline Dr. NeWbury Pi<., CA 91320 ......... 805-499-6777 

§tPrecision Monolnhlcs, Inc., 1500 Space Dr. Santa Clara. CA 95054 ..... 408-727-9222 
§t Raytheon Semiconductor. 350 Ellis st;Mountain Vitlw, CA 94043 ...•... 415-988-9211 

§ RCA DiStr. & Sp8c;a1 .. Prods. Div. RCA Corp., 2000. Clements Bridge Ad., DePtIord. NJ 
08096 ..... : ........... , . .'............................................ 609-541-3636 

RCA Solid State Div. ROute 202, ~ille,.NJ 08876 .................... ·.,2111,-665-6000 
.. §RCA Solid State' Div. CMOS IC Mldg.,RIe: 202, Somerville, NJ 08676 ... 201:·685-6000 
§t RoCkweIllnt'L, 4311 Jamboree ~ NiIwjJorI B8ach, CA 92660 .. ..... . ... 806-854-8099 
tRohin Corp:, 6 WhaIney,lrvine, CA 92718 ............................... 714-655-2131 

SGS-ATES Semiconductor Corp. 240 Bear Hill ReI, W8tthillll. MA 02154 ' .. ' 
....................... , ................................................... : 617-890-6686 

SGS SemicondUcto< Corporation, l000·E. Bell Road. Phoenix.·AZ 65022 
.....•......•.....•..•...•.•......•.. ,: .••. '. . . . . . . • . . . . . . . . . . . . . . . . . . •. .602-867-6100 

§t SigneIiI:s. U.S. Philips Corp., 811 E. Arques Av~ P.O. Box 3409, Sunnyvale, CA 
94088-3409 ............ , ......... : ..... ~ .............................. .' 408-739-7700 

Silicon GeiHirat. 1186.1 Western AVe., Garden Grove, CA 92841 ......... 7:14-696-6121 
§t ~Iiconix, I~ 2201 Laurelwood Ad., santa,clara, CA 95054 ••.... ,....... 408-968-6000 . 

Silicon Systems I~ 14351 Myford Ad., TUlIIin; CA92680: ................ 714-979-0941 
Sillronics Ltd., P.o. Box 458, DnYer, MA 02030 ...... , ....... , . : ... : .. . .. 617-329-4088 

§tSoIIcfSii118 ScIentific, 3900 weish Ad., WillOw Grove, PA 19090 ......... 215-657-8400 
§Sprague EIec. Co., 481 MarshailSl, No. Adams, MA01247 ............. 413-664-4411 

§t Sprague EIec. Co., Integrated Circutt Div., 115 Northeast CutOff, Worcester, MA 01606 /' 
....•. ,' ............. : •.... :' .... , ..•.. ,' .. ; ........ , .......•.• :. :...... .. ..•... 617-853-5000 

§t StancIard Microsystems, 35 Marcus Blvd., Hauppauge, NY 11786 .....•. 516-273-.3100 
§t Supartex; 1~.p25 Bordeaux Dr. P.O. BOx 3607, Sunnyvale,.CA 94088 . , .. 

............ , ................................................ , .......... 408-744-0100 
§tTexas Instrs., Inc.,aox 225012-MS-84, Dallas, TX 75265 ................ 214-995-6611 

Texas Inslrs., Data ~ Group, P. O. Box 809063, DaiIaS, TX 7~80-9083 . 
' ..........•.•• : •...•• , • .-... ; •...•..•..... : .......•.. : ; .. : ...•...•.... , 1-800-527-3500 

tThird Domain. P.O: /;lox 35400, Tucson. AZ65740-54OO .•.............. 602-293-6310 
§Thomson-CSF Comps. COrp., Sernieon!luctOr Div~ 666O.VerieiAve., ~ Pi<., CA 

91304 .............................. : ........ :' ......... ::.: ...... : .... '213-887-1010 
§ Thor Elctms, 321 Pennsylvania Ave., Linden, NJ 07036 ..........• :..... 201-486-3300 
§ Western Digital Corp., 2445.McCabe Way. Irvine, CA ~2714 ." . :... .. .. . .714-557-3559 

Integrated Circuits, Linear-3130. . . '.: 
American ~uctor,Inc., 133lElngs·Rd., Mlldiaon,.NJ 07940, 

201-377-8566 ., ......................... :' .. r : ..... -. : .......... '" .A.1861, 
t Apex IIIIcrotachnotogy Corp., 2885 W. Rudasil ROad, Tucson, AZ 85741.; .. ' 

502-746-0848 ••••••••••••••••••••••••••• , ................... : ••••• :'00'005 

A-76 §-ProdUct Sold through distributors t-Product meets MIL sRees 
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§ Exar Corp., P. O. Box 62229, 750 Palomar Ave., Sunnyvale, CA 94086, 
408-732-7970 .................................................... A.1668 

Intech, Microcircuits DlV., 2270 Martin Ave., Santa Clara, CA 95050, 408-9118:"930 • 
................................................................. A·1672 

International Mlcroelactronlc Prods., 2830 North Firat Street, San Joae, CA 95134, 
408-2&2-9100 .................................................... A.1674 

§t Motorola Semiconductor Prods. Sactor, Adv. 72, Box 20912, Phoenix, AZ 85036, 
602-244-6900 •.•.••••••••••••••••••••••••••.• A.1668-1676, 1691,1692,2077 

Sylvania Electronic Componenta, PhIDps ECG Inc., A North American Philips Co., 
100 First Ave., Waltham, MA 02254, 617-890-6107 ••• ,............... A.2091 

§t Unltrocle Corp., 5 Forbes Rd., LeXington, MA 02173,617-861011540 •••••. A.1697 
§t Advanced Microcomputers, 3340 Scott Blvd., Santa Clara, CA 95051 ... 408-732-2400 
§t Advanced Micro Devices. P.O. Box 3453, 901 Thompson PI, Sunnyvale, CA 94088 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-2400 
§A E G Telefunken, Semiconductor Grp.. Rle. 22. Somerville. NJ 08876 .. 201-722-9800 
t Analog Devices. P.O. Box 280. Norwood. MA 02062 .................... 617-329-4700 
t Analog Systems, P.O. Box 35879. Tucson. AZ 85740-5879 ............. 602-293-4923 

. tAndrich Sys, Inc, 1699 Rooseve~ Ave .• Bohemia, NY 11716 ............ 516-589-5656 
Array Technology, 992 S. Saratoga-Sunnyvale Rd.. San Jose, CA 95129 

· . . . . . . . . . . . . . . .. . . .. . . . .. . .. .. . . . . . . .. . . . . .. .. . .. . . . . .. . . . . . . . . . .. . . .. 408-252-9900 
Astec USA, Ud., A BSR IntI.' Co .• 2860 San Tomas Expwy, # 200. Santa· Clara, CA 

95051 ................................................................ 408-748-1200 
AT&T. 1 Oak Way. Berkeley Heights. NJ 07922 ....................... 1-800-372-2447 

tAvantek, Inc.. 3175 Bowers Ave .• Santa Clara, CA 95054 ................ 408-496-6710 
Burr-Brown COtP-o P.O. Box 11400. Tucson. A2 85734 .................. 602-746-1111 
Cherry Electrical Prods. Corp.. 3623 Sunset Ave., Waukegan. IL 60087 .. 312-579-3500 
Cherry Semiconductor Corp. 2000 S. County Trai~ East Greenwich, RI 02818 

· . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 401-885-3600 
·t Date( General Electric Co.. 11 Cabot Blvd.. Mansfield, MA 02048 ........ 617-339-9341 

Ei North AmeriCa, 15 W. 53rd St Sune 47E, New York, NY 10019 ....... 212-315-3099 
§tElantec.lnc..1996 Tarob.Ct.. Milpitas, CA 95035 ......... 408-945-1323;BOD-B21-7429 

ETI ElectronicS. 5751 Miami Lakes Dr, Miami Lakes. FL 33014 ......... 305-556-4000 
§t Fairchild Camera & Instr. Corp, 464 Ellis St. 20.2271. Mountain View. CA 94042 

.. . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . .. 415-962-5011 
§tFairchiid Camera & Insb'. Corp .• Linear Div, 313 Fairchild Dr, Mountain View. CA 94139 

................................................................... : . . .. 415-962-4011 
Fairchild Camera & Instr. Corp .• Memory & High Speed Logic Div, P. O. Box 5000. 

Puyallup. WA 98373 .................................................. 206-841-8000 
§Ferranti Elee., 87 ModulaAve, Commack, NY 11725 .................... 516-543-0200 
§Fuj~SvEl;!, P.O. Box 3375. Torrance. CA 99510 .......................... 213-533-1221 

§t Harris Semiconductor. Box 883. Melbourne. FL 32901 .....•......... :' .. 305-724-7400' 
HHechi America, 1 BOO Bering Dr .• San Jose. CA 95112 ..... '. , , . , . . . .. . .. 408-292-6404 

t HoH Inc.. 9351 Jeronimo Rd., Irvine. CA 92718 .......... ; ............... 71~859-8800 
t Hughes Solid State Products, 500 Superior Ave., Dept Ea Newport Bel)., CA 

92658-8903 ......... : ........................................... , .... 714-759-2411 
Hybrid Systems Corp .• 22 Linnell Circle, Billerica, MA 01821 ...•.....•... 617~7-8700 

t Interdesign. Inc., 1500 Green Hills Rd., Scotts Vl!lley. CA 95066 .......... 408-438-2900 
§t Intersi~ 10710 N. Tantau Ave.. Cupertino. CA 95014 ..................... 408-998-5000 

t IsotroniCS Industrial Park, New Bed!ord .. MA 02745 .....•............... 617-998-2000 
IXYS Corp .• 142 Charcot Ave, San Jose. CA 95131 ........•.....•...... 408-262-8800 

§tLinear Technology Corp.. 1630 McCatthy Blvd., MilPitas. CA 95035 ..... 408-942-0810 
Linear Technlg.. P.O. Box 489. Sla "A". Burlington, ON. CANADA L7R 3Y3 

· ............. ',' . .. . . . . . . . .. .... .. . .. . . . .. . . . . . . . .. .. . . .. . .. . . . . .. .. . ... 418-632-2996 
§ LSI Computer Sys.. 1235 WaH Whitman Rd.. Melville, NY 11747 ........ 516-27Hl400 

MCE Semiconductor. Inc, 1111 Fairfield Dr .. West Palm Beech, FL 33407 
· • . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . • . . . . • . . . . . . . . .. 305-845-2837 

§t McGuirk Electronics Co. Inc., 212 So. Main St. p. O. Box 853, Middleton. MA 01949 
....................................................................... 617-933-3500 

§t Mitel Semiconductor. P.O. Box 13089. Kanata, ON. CANADA K2K 1)(3 .. '613-592-5280 
§ Mitsubishi Elctms. America, Inc., SemioondUClOrDiv, 1050 East Arques Ave.. Sunnyvale, 

CA 94086 .........•...............•.....•..........•...•.........•... 408-730.5900 
NEC Electronics Inc .• 401 Ellis Slreet, MIn. View. CA 94039 .....•....... 415-960-8000 

§ Nee Elctms. USA Inc. NEC Electron Div" 252 Humboldt Ct.. Sumyvale, CA 94086 
......... : . . . .. .. .. .. . .. . . . . . .. . . .. . .. . .. . .. • . .. . . . .. .. . . . .. . . .. .. .. .... 408-745-6520 

§New-Tone Electronics, Inc., 44 Farrand St, Bloomfield, NJ p7003 ....... 201-748-5088 
§Peccorn, 3928 14Bth NE, Redmond, WA 98052 ........•• 206-883-9200;B0D-426-6254 

Philips ECG, Inc, 100 First Ave.. WaHhem. MA 02254 ................... 617-890-6107 
Poiycore Elctrns., 1107 Tourmaline Dr, Newbury PI<., CA 91320 ......... 805-499-6777 

§t Precision Monolfthics, Inc .• 1500 Space Dr, Santa Clara, CA 95054 ..... 408-727-9222 
§t Raytheon Semioonductor. 350 Ellis St. Mountain View.' CA 94043 ...... 415-968-9211 

§ RCA Distr.& Special Prods. Div, RCA Corp.. 2000 Clements Bridge Ad., DepIIord, NJ 
0B096 ......................................... ,' ...................... '609-541-3636 

RCA Solid State Div, Route 202, Somerville. NJ 08876 •........•.....•. 201-685-8000 
§t RCA Solid State Div, CMOS IC Mktg, Rle. 202, Somerville, NJ 08876 .. ~ 201-685-6000 

§ RCA Solid Slate Div, Linear Integrated Circuits, RIa. 202, Somerville, NJ 08876 
•..................•...............•........•.....•.........•......... , 201-885-8000 

t Rohm Corp.. 8 Whatney. Irvine, CA 92718 ............................... 714-855-2131 
§ Sanyo Semiconductor Corp, 7 Pearl Ct., Allendale, NJ 07401 .....•...• : 201-825-8080 

SGS-ATES Semiconductor Corp.. 240 Bear Hill Rd, Walthem. MA 02154 
....................................................................... 617-B9D-6888 

SGS SemicolKluctor CorporatIon, 1000 E. Bell Road, Phoenix, A2B5022 
.....•..••......•..... ' ...•.........•..•....•..•...•..•• , ...•.. " .... :.. 602-867-6100 

Siemens Components, Inc., 188 Wood Ave., S, Iselin. NJ 08830 ......... 201-321-3400 
§t Signetics, U.s. Philips Corp.. 811 E. Arques Ave, P.O. Box 3409. Sunnyvale, CA 

94OB8-3409 ........................................................... 408-739-7700 
Silicon General. 11.861 Western Ave., Garden Grove, CA 92641 ...•...•. 714-898-8121 

§t Siliconix, Inc., 2201 Laurelwood Rd.. Santa Clara, CA 95054 ....•.•...... 408-988-8000 
. -Silicon Systems Inc., 14351 Myford Rd., Tustin, CA 92680 ......•........ 714-9?e-:0941 
Siltronics Ltd., P.O. Box 456, Dover. MA 02030 .......................... 617-329-4068 

§Sprague EIec. Co., 481 Marsha" St. No. Adams, MA 01247 ............. 413-664-4411 
§ Sprague EIee. Co., Integrated Circuft Div, 115 Northeast Cutoff. Worcester, MA 01606 

...............•.....................•..•.....•......•........•........ 617-853-5000 
§t Standard MJcR,systerns, 35 Marcus Blvd; Hauppauge, NY 11788 •...•.. 518-273-3100 
§tTexas Inslrs., Inc., Box 225012-MS-'84, Dailas, TX 75285 ................ 214-995-8811 

Texas Instrs, Data Sys. Group, P. O. Box 609063, Dailas, TX 7538D-9063 
•.••...........•........•.......•....•.....•...•••.•.•.••..•..•.•..•. 1-8OD-527-3500 

Integrated Circuits; Micr~processor-3130 
tThird Domain. P.O. Box 35400, Tucson, A2 85740-5400 ................ 802-293-6310 
§ Thomson-CSF Comps. Corp.. Semiconductor Div .• 6660 Variel Ave., Canoga Pk.. CA 

91304 ................................................... ; ............ 213-887-1010 
Tako America, Inc.. 1250 Feehanville Dr .• Mt Prospect.. IL 60056 ........ 312-297-0070 

Integrated Circuits, Memory-3130 
American Mlcrosemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A.I661 
International Microelectronic Prods., 2830 North Firat Street, San Jose, CA 95134, 

408-262-9100 .................................................... A.1674 
.§ Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix, AZ 85036, 
. 602-244-6900 .................................................... A.1682 

Sylvania Electronic Components, Philips ECG Inc.. A North American Philips Co., 
100 First Ave., Waltham, MA 02254, 617-890-6107 .••.•••••••••••••••• A.2090 

Advanced Electronic Packaging. 2159 Bay St, Los Angeies, CA 90021 .. 213-622-9042 
§t Advanced Microcomputers. 3340 Scott Blvd., Santa Clara, CA 95051 ... 408-732-2400 
§t Advanced Micro Devices, P.O. Box 3453. 901 Thompson'PI.. Sunnyvale. CA 94088 

.................................. , . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . .. 40&-732-2400 
t Andrich Sys.. Inc., 1699 RooseveH Ave.. Bohemia, NY 11716 ............ 516-589-5656 

AT&T. 1 Oak Way. Berkaley Heights, NJ 07922 ....... ; ............... 1-800-372-2447 
§Data General. 4400 Computer Dr, Westboro. MA 01581 ................ 617-366-8911 

ETI Electronics, 5751 Miami Lakes Dr .• Miaini Lakes. FL 33014 ......... 305-558-4000 
§t Fairchild Camera & Instr. Corp.. 464 Ellis St. 20-2271. Mountain View. CA 94042 

.................................... , ................................. : 415-962-5011 
Fairchild Camera & Instr. Corp.. Memory & High Speed Logic Div" P. O. Box 5000. 

Puyallup. WA 98373 ......................... : ......................... 206-841-6000 
§ General Instrument Corp.. Microelectronics Div .• 600 W. John St, HickSville, NY 11802 

........................................................................ 518-733-3107 
'GTE Microcircuits, 2000 W. 141h. St. Tempe. A2 85281 ................. 602-968-4431 

§t Harris Semiconductor. Box 8B3, Melbourne, FL 32901 .................. 305-724-7400 
Hitachi America, 1800 Bering Dr .• San Jose. CA 95112 ................... 408-292-6404 

t Hughes Solid State Products. 500 Superior Ave., Dept Ea Newport Bch.. CA 
92658-8903 .......................................................... 714-759-2411 

§t Inmos Corp.. P.O. Box 16000. Colorado Springs, CO 80935 ... 303-63D-4000 Ext 4454 ' 
§t Integrated Device Technlg., Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 

....................................................................... 408-727-6116 
§tlntersil. 10710 N. Tantau Ave.. Cupertino. CA 95014 ..................... 408-996-5000 

t.lsotronics. Industrial Park, New ~ord. MA 02745 ..................... 617-998-2000 
ITT Semiconductors, 500 Broadway. Lawrence. MA 01841 .............. 617-888-1881 
Micrel. Inc.. 1235 Midas Way. Sunnyvale. CA 94086 ........ ,'............ 408-245-2500 

§tMitei Semiconductor. P.O. Box 13089. Kanata, ON. CANADA K2K lX3 .. 613-592-5280 
§ Mitsubishi Elctrns. America, Inc. Semiconductor Div, 1050 Easl Arques Ave.. Sunnyvale. 

CA 94086 ...................................... , ..................... 408-730.5900 
§t NCFj Microelectronics Div, NCR Corp.. 8181 Byers Rd, Miamisburg. OH 45342 

. . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . . . .. .. . . . . .. .. • .. BOD-543-561 8;513-866-7471 
NEC Electionics, Inc, 401 Ellis Street, Min View. CA 94039 ......•...... 415-96D-BOOO 

§New-Tone Electronics, Inc., 44 Farrand St, Bloomfield. NJ 07003 ....... 201-748-5089 
fNitrol1. 10420 Bubb Ad., Cupertino. CA 95014 ........................... 408-255-7550 
§ Peccom. 3928 148th NE, Redmond, WA 98052 ,......... 208-883-9200;800-426-6254 

Philips ECG.lnc .• 100 First Ave.. WaHham. MA 02254 ................... 617-890-6107 
§t Raytheon Semiconductor, 350 I;lIis St. Mountain Vi8\'(. CA 94043 .. . . .. 415-968-9211 

§ RCA Dislr. & Special p(ods. Div, RCA Corp, 2000 Clements Bridge Rd.. Qeptford, NJ 
0B096 ................................................................ 809-541-3636 

RCA Solid State Div .• Route 202, Somerville. NJ 08876 .. . . . . . . . . . . . . . .. 201-685-6000 
§t RCA Solid State Div .• Micro Processors/Memories/Peripherals. Route 202, Somerville, 

NJ 08876 . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-8000 
§t Rockwelllnt'~ 4311 Jamboree Ad., Newport Beech, CA 92660 .......... BOD-854-8099y 

§tSEEQ Technlg., 1649 Fortune Dr, San Jose. CA 95131 ................. 408-942-1990 
SGS-ATES SemiconductOr Corp.. 240 Bear Hill Ad. WaHham, MA 02154 

.....•................................................................. 617-890-8688 
SGS Semiconductor Corporation. '1 000 E. Bell Road. Phoenix, A2 85022 

................................................................ , ....... 602-867-6100 
Siemens Components, Inc., 1 as Wood Ave.. 8.. Iselin. NJ 0B830 ......... 201-321-3400 

§t Signetics, U.s. Philips Corp, 811 E Arques Ave, P.O. Box 3409. Sunnyvale, CA 
94066-3409 .......................................................... 408-739-7700 

§t Solid State Scientific, 3900 Welsh Ad., Willow Grove, PA 19090 ......... 215-657-6400 
§tStandard Microsysterns, 35 Marcus Blvd, Hauppauge, NY 11788 :...... 516-273-3100 
§tTexas Instrs., Inc., Box 225012-MS-84. Dallas, TX 75265 ................ 214-995-6611 

Texas Instrs, Data Sys. Group, P. a Box 809063. Dallas, TX 7538D-9063' 
, .............. : ............... , ............... : .. . .. . . . .. .. . . .. .. . .... l-BOD-527-3500, 
tThird Domain. P.O. Box 35400. Tucson. A2 65740.5400 ...•....•....... 802-293-6310 
§ Thomson-CSF Cornps. Corp.. Semiconductor Div, 6660 Variel Ave., Canoga PI<., CA 

91304 ......................................................... : ... , ... 213-887-1010 
§Thor EIctrils., 321 Pennsylvania Ave .• Lindel:'.·NJ 07036 ................. 201-488-3300 • 

VLSI Technology. Inc .• 1101 McKay Dr .• San Jose, CA 95131 ..........• 408-942-1810 

Integrated Circuits, Microprocessor-3130 
American Mlcroaemlconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

'" 201-377-8586 ......................................... :.......... A.1881 
International MiCroelectronIC Prods., 2630 North Firat Street, San Jose, CA 95134, 

408-262-9100 .................................... ,................. A.1674 
§ Motorota Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix,' AZ 85036, 

602-244-6900 ................................. : .............. :... A.1686 
Sylvania ElectrOnIC Components, Philips ECG Inc., A North American Philips CO., 

100 Firat Ave., Waltham, MA 02254, 617-690-8107 •••••••••••.••••••• A.2090 
St Advanced Microcomputers, 3340 Scott Blvd., Sante Clara, CA 95051 ... 408-732-2400 
§t Advanced Micro Devices, p.o. Box 3453, 901 Thompson PI., Sunnyvale, CA 94088 

..........•.......•......••..•.......... , .. . .. .. .. .. . ..... . . . . . ... . . . .. 408-732-2400 
AT&T. tOak Way. Berkeley HeighIs, NJ 07922 ....................... 1-80D-372-2447 

§Data Geners~ 4400 Computer Dr .• Westboro, MA 01581 ................ 617-368-8911 
§t Fairchild Camera & Instr. Corp .• 464 Ellis St. 20.2271. Mountain View. CA 94042 

........................................................ : ........ : ....... 415-962-5011 
§t Fairchild Microcontraller Div, Fairchild Camera & Instr. Corp.. 450 National Ave., 

Mountain View. CA 94042 ...................... ,..................... 415-962-3838 
General Instrument Corp.. Microelectronics Oiv, 600 W. John St. Hicksville, NY 11802 
.......... , .............................. : ....... ' ........... : ............ 518-733-3107 

EE~ 1985 §-Product sold through distributors t-ProcllJCt meets MIL specs. 
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Gould-AM~ Sub. Gould Inc., 3800 Homestead Ad, Santa Clara, CA 95051 
.............•...... -', .................•.......•....................... 408-554-2150 

GTE Microcircuits, 2000 W.'141h. St, Tempe, AZ 85281 ................. 602-988-4431 
§t Harris Semiconductor,!Iox 8a3(Melboume, Fl 32901 . . . . . . . . . . . . . • . . •. 305-724-7400 

HHachi America, 1 BOO Bering Dr, Sao Jose, CA 95112 .....•.•.......... 408-292-6404 
§f Hughes Solid State PrOducts. 500 SupE\rior Ave.. Dept E8, Newport Bch, CA 

92658-8903 ,~;: ......... :, ..• : .. ; •. '-; ..........•...•.... : .'.: ........... 714-759-2411 
"§tlnmos Corp.. P.O. Box 16000, CoJorado·Springs,CO 80935 •. ;.303-63(}:4000 Ext 4454 
§f Intersil, 10710 N: Tantau Ave,' Cupertirio,cA 1/5014 ..........•.... : ..... ; ·408-998-5000 

t 1s01ronics,lndustrlal Park, New Bedford, MA 02745 ...... :: .............. 617'998-2000 
§"lSl CompulerSys., 1235WaltWhilinan Ad., MeMile, NY'11747 . .' .... · .. 516-271-0400 

§tMHel Semiconductor, P.O. Box 13089; Kanata,0N, CANADA K2K lX3 •. 613-592-5280 
§ MitSubishi Elctrna America. Inc., Semiconductor OW,' 1 050 East ArqullS AVe., SUnnyvale, 

CA94086 ..........••....• : .... : ...... , ..•....•...• : ....... :: ......... 408-730-5900.' 
NEC Electronics, Inc;, 401 EIHs Str~ MIn; View, CA94038 ............... 415-960-6000 

§ New-Tone ElectroniCS; re. 44 Fanand St. BloOmfield, NJ 07003 ....... 201-748-50a9 
§ Paccom, 39'28 148th NE, Redmond, WA 98052 .......•.. 206-893-9200;800-426-8254 
. PhiUps ECG,lnc, 100 First Ave..·WaRham, MA 02254 .................... 617-890-6107 

\ PhoIob9I( 26 Just Rd., FalrIIeId, NJ·OJOO6 ............. , ................. 201'227-3813 
'§ Pro-Log, 2411 Garden Ad., MQnterey, CA 93940 •. : .. •. . . . . . . . . . . . . . . . .. 408-372-4593 

§t RaytMon Semiconductor, 350 ElUs St, Mountain View, CA 94043 . . . . .. 415-968-9211 
'. § flICA Distr. & Special ProdS. Div, RCA Corp, 2000 Clements Bridge Ad., Deptford, NJ 

08096 .............. :.............................................. ..... 609-541-3836 
RCA Sc;>lid State Div, Ro!Jte 202, SornWIIe, NJ 08876 ....•............ 201-685-6000 

§t RCASoIidState Div, Micro Processocs/Memories/P~pherals, Route 202, Somerville, 
NJ 08876 ................................. : .... : ... '" . .. . . . . . .. . . .... 201~685-6000 

§t Rockwelllnt:J" 4311 Jamboree Rd., Newport Beech, CA 92660. . ... ..•.•. 1IO(l-854,8099 
SGS-ATES Semiconductor Corp.. 240 Bear Hill Rd, WaRhIlln. MA 02154 

' .................. , .......... : ... , ................ , .':. . . .... . .. . .... .. .. ..617-890-6688 
SGS Semiconductot CorporatiOl), 1000 E Bell Road, Phoenix, AZ 85022 
................. , ..................... : ............... ' ..................... 602-887-6100 
SJemensComponents, Inc, 188 Wood Ave.. 5., Iselin, NJ 08830 ........ , 201,.321.-3400 . 

'. § Signetics, U.s. Philips Corp" 811 E Arques Ave, P.O. Box 3409,l$unnyvale, CA 
94088-3409 ........................................................... 408-739-7700 

Silicon $ylItem~1nc;, 14351.~orp:Rcj., Tustin, CA 92680 ............... 714,-979-0941 
§.tStanclerd Mlcrosystams, 35 Marcus Blvcj., Hauppauge, NY 11788 ....... 516-273-3100 
§tTexas Inslrs., Inc., Box 225012-MS,84, Dallas, TX 75265 ................. 214-995-6611 

Texas Instrs., Data Sys. Group, P. O. !lox 809063, Dallas, Tic 75380:9063 
......•..•....•.•......•.... _ ...•. , .................................... 1-800-527-3500 

§ Thomson-CSF Comps. Corp.. Semiconductor DiY, 6660 Variel Ave.. Cenoga PI<., CA . 
.' 91304 .............. ; ......................... : ..... , ........... : ..... 213-887,1010 
§ Thor EIctrn$., 321 PI!OnsY,lvania Ave.. Linden,.NJ 07038 ...............•. 201-488-3300 
§ Western DigHaI Corp.. 2445 McCabe Way, Irvine, CA 92714 ............. 714-.557-3550 

Integrated Circuits, Silicon Monolithic, Unpackaged 
. Chips-313Q 
tntematIonal M/croelectronle Prods., 2830 North Firat Street,San Jose, CA 95134, 

408-262-9100 .. ,................................................... A.1674 
A/ray Technology, 9928: Saratoga'Sunnyvale Rd., San Jose, CA9512l/ 

....................... : .............. , ........ " .. .. ..... .. .. . .. .. .... 408-252-9900 
Astec USA, Ltd., A BSR IniL 00., 2880 San Tomas Expwy, #200, SantaCIara, CA· 

95051 ..................... , ................................. : ... : ...... 408-748-1200 
tAvantek, Inc, 3175 Bowers Ave.. Santa Clara, CA 95054 ................ 408-496-6710 

Gould-AMI, Sub. Gould Inc, 3800 Homestead Ad., Santa Clara, CA 95051 . 
. .... '.: ., ..................... .' ........................ ' .... .' ... : .......... 408-554-2150 

GTE Microcircuits, 2000 W. 14th.. St., Tempe, AZ 85281 ... . . . . .. .. . .. .... 602-968-4431 
tHon Inc, 9351 Jeronimo Ad., Irvine, CA 92718 .......................... 714-859-8800 

§t Unear Technology Corp., 1630 McCarthy Blvcj., Milpitas, CA 95035 ..... 408-942-oal0 
Unear Technlg., P.O. Box48!!; $Ia ~A', Burlington, ON, CANADA L7R 3Y3 

. .. .... : ....... : ......................................................... 416-632-2996 
§ LSI Computer Sys., 1235 Walt ,Whitman. Ad, Melville, NY .. 11747 ....•. ,. 5.16-271-0400 

MOE SemIconductor, Inc,. 1 j 11 Fairfield Dr, West Palm Beach, Fl33407 
................................. : ........ :: .. ..... .. .. . .... .. . .. ... . . .... 305-845-2837 

Mi~ 1m:., 1235 Midas Way, SU,,"yvale,. cA 94086 ....•.....•..••.••...• 408-245-2500 
§ New-Tone. Electrooica. Inc, 44. Fanand St, Bloomfield, NJ 07003 .. .. . ... 201-748-5089 

Polycore Elctrns., 1107 Tou~ Dr., Newbury P.I<, CA 9132Q ....•...• 895-499-6777 
§t PrecislQn MonoIHhiCS; Inc., 1500 Space Dr~ Santa Clara, CA 95054 ., •.... 408-~21-1/222 
§f RqA $oUd, State Div. CMC!)S ICMktg., Rle. 202, ~ille;. NJ 08876 ., .•. 201-685-6000 

RCA Solid State DiY. Transistors, ~ 202, S!)merville, NJ 08871) , ...•... ·2.01-685-6000 
sas .Semiconductor Corporation, 1000 E .Bell Road, Phoenix, AZ 85022 

............................ ; ..................... , .......................... 602-887-6100 
SUipon Genar~ 11861 Western A'!Ie.. Garden Grove, CA 92641 .... : .... 714-898-8121 

§tSiliconix, Inc, 2291 Laurillwood Rd, Santa Clara, CA 95054 •.•...•.•...• 408-l/88-6000 
. §tSoIid State ScientIfic, 3900 Welsh Ad.,Wlllow.Grova, PA.I9090 ........... 215-657-8400 

§SpragueElec. Co., 481 Marshall St., No. Adams, MA 01247 ............. 413-664-4411 
§ Sprague EIec. 00.,' Integrated .CircuH OW. 115 NortheastCutoff, Worcester, MA 01'806 
. . ..................... : ............. : ......... : ...... : .................... 617"853-5000 

. ' 

Il1tegr:atOI'$;El8ctronic-2325 - See Vol. D 
Integrators, Mechanical & Electromecharilcal~2200 -

See Vol. D . . 

Intensifiers; lmage-5700' , . 
... A." G Telefunken, Semiconductor .Grp.. Rle. 22, Somerville, NJ 08876 .. 201~122-9IIOO 

Aiphone, '1700 l30th StNE, Bellevue, WA 98005 .................... '. ... 206-455-0510 
Amperex EIctrn. Corp.. Slatarsville Iiliv .. i>rovidencePi~e, Slatarsville, RI 02876 . . 

... : " ................................................................. 401-762-3800 
tColoredo Video, Inc., Box 9'28, Boulder; CO. 80306 ...... ,,, , ............ 303-444-3972 
t EEV Inc.. 7 Westchester Plaza; Elmsford, NY 10523 ..... " ........... ,.... 914-592-6050 

EIectrof'hysics.Corp.. 48 Spruce St. Nutley, NJ 07110 .•• : ................ 201-667-2282 
Hamamatsu Photonics KK., 325-6 SUnayarna-Cho, Hamarnatsu City, Shlzuoka PreI, 

JAPAN .................. :: ................................. ' ........... 0534-52-2141 
IntereJectronics Corp., Interelectronlcs Par:k, 550 U.s. Rle. 303 ... Congers. NY 10920 

.•..•...........•.... , .................. , .................................. 914-EL8-BOOO 
Microscience, Inc, 182'Forbes Ad., BraIntree, MA 02184 •......•....•.. ( 617-849-1952 

RCA Solid State Div., Route 202, Somerville, NJ 08876 .:.:............. .201-685-6000 
§Slemens Components, Inc., 186 Wood Ave., S, IseUn, NJ Qali30 ..... , ... 201-321-3400 

Varian Associlltes, Inc., Microwave Tube Div., 611 Hansen Way, Palo ARo, CA 94303 
· ..............•......•.............................. : . . • . . . . . . . . . . . . •. 415-493-4000 

tVaro, Inc., Electron Devices Div., 2203 W. Walnut SI., 'GarIand, TX 75040 
................................................................... , ..•. 214-272-3561 

Westinghouse Electric Corp, IndL Govt Tube OW~ Westinghouse Circle, Horseheilds; NY 
14845 ................................................................... 607-796-3211 

Intercom Systems - See Switching Systems, Audio (Vol. 0) 

Interc:onnection SystemS';'3200. ~See VoLe 
Interfaces, COmputerfPerjpheral~2000 ..... See Vol. D 

Interface$, TelexlComputer-1~O..:.. See Vol. D 

Interrupters, Phot~3700 - See Vol. B 

Interrupters, Ground Fault-4300 - See Vo/.B 
Interrupters; .. Opt~lectronic-3700 - ~e Vol. B 

Interrupters,Power-4300 - See Vo/.S 
Interrupters, Vacuuni-4300- SeeYo/. B 

Interialo~ters -SeeTimers (Vol. D) 

Inverters:. r,+> ~ to AC ..:.. See Power Supplies, AC Output 
(Vol. 0) , 

Isolators, Antenna-1900 - See VQ/;D 

Isolators,. Ferrite-3450 
. AEFlCOM,405 Tasman Dr, SunnyvSte, CA 94086 ...................... 408-.744-1320 
t'Airtron, LiIIon Industries, Inc, 200 E Hanover Ave., Morris Plains, NJ 07950 

· ................. : ................................................... :. 201-539-5500 
Alpha Inda,Inc.-MSO Div., 20 Sylvan Ad, Woburn, MA 01801 ............ 617-935-5150 
Alpha Inds., lric. - TAG Millimeter Comp., 20 Sylvan Rd., Woburn, MA 01801 . 

. .................... , .......................................... : ....... 617-935-5150 
Amperex l;iectronic Corp.. Hicksville Div, Box 418 - 230 DuflyAve.. Hicksville, NY 11802 .. 

....... 'l ............................................ .' ........ : ......... 516-931-6200 
Eaton ·Corp.. Microwave Co""""ents Div, 680 W. MaudeAve., Sunnyvale, CA 94086 

................................. "" ..... : ........................ ; ..... . . . ... 408-733-3883 
t Emerson & Cuming, W. R Grace & Co., 59 Walpole St, Canton, MA' 02021 
. . ............. / ... : ............ .' .. ' ................. : ....... . ... . . ... . .... 617-628-3300 
Hugh8$ Aircraft qp, Aerospace Grpa/Support Sys., P.O. Box 9051 S. Los Angeles,· CA 

90009 ..... :: .............................................. , ............ 213:670-1515 
Hughes Nrcrafi Co., Microeictrn. Sys. Div., 2601 Campus Dr, Irvine, CA 92715· 

..................................... ::, ................................ 714-752-3800· 
tJunction Devices, Inc;, 2488-A TOWll$98le Rcj., Westlake Village, CA91361-2594 

· .......•.................... ". ..•. . .. ..•. .. ..•. . .. . . . .. 618-889-4030;805-497.,4421 
M/ A-Com Microwave Components, Inc, M/ A-Com. South Avenue,- Burlington, MA 01803 

· ........................... : ;' ........ :..... . . ..... .. ... . ..... . .. . .. . .. .. 617-272-3000 . 
M/ A-Com Millimeter Products, M/ A-Corn, 1nc,'Second Avenue; Burlington, MA 01803 

....................................................................... 617-272-3000 
MSury Microwave, 8810 Helms Ave, Cucamonga, CA 91730 ............ 714-987-4715 

t Microwave Applications Grp., 3030 Industrial Pkwy, Santa Maria, CA 93455 
....................... y' ................................. : .. • • •• .. .. . • . •• 805-921J.,5711 

Microwave Development Labs., 10 Michigan Dr, Natick, MA 01760 ....• 617-655-0060 
t MHec EIctms., 15 Commerce St. Williston, VT 05495 ..•.•......•..•..... 802-884-0064 
§ Sinclair Radio Labs., 122 RayeRe Ad., Concord, 9NT, CANADA L9Wi!Y8 

...................................... : ............ ; .................... 416-669-1244 
tTRAK Microwave Corp., 4726 Eisenhower Blvd., Dept. E5, Tampa, Fl33614 

........................... : ......................... : ................... 813-884-1411 
fTRW Microwave, 825 SteWart Dr, Sunnyvale, CA 94086 .... :........... 408-732-0880' 

'. t UTE'Microwave, 3500 SU.nsel Ave.. AsbIIry Park, NJ 07712 .... i . . . . • . .. 20'1-922-1009 
. Varian AsSocIateS, Inc.; Microwave Tube Div, 611 Hansen Way, Palo ARo, Ci. 94303 

..•• : .......•.•.... : ....................................... :-. ............ '415-493-4000 

. Isolators, Une-40SO- See Vol. D,' 

ISolators, Microwave (All Types)-3450 
t Premier MicrowllY8, 35 NeW BroacISt, Port Chesler, NY 10573, 914-939-8900 

•••••••••••••.•••••••• : •• , ••••••••••. ; ................. : ••••••••••• A·1781 
TRAK Mk:rowave, Western Division, 735 Palomar Ave, DepL E-5, SUnnyvale, CA 

94086,408-735-9660 ............. ; ... • •• • .. .. . • ... • .... .. • • .. • .. ... A.l782 
t Airtron. Uttonlndustnes, Inc, 200 E. Hanover AVe.. Morris PlaIOs, NJ 079~ 

......................................................................... 201-539-5500 
Alpha Inds., Inc..-MSO Div, 20 Sylvan Ad, Woburn, MA 01s01 ........... 617-935-5150 
Alpha Inds., Inc. - TAG Millimater Comp., 20 Sylvan Ad., Woburn, MA 01801 

.... : ...................................... .' ............... , ............. 617-935-5150 
Amperex'Electronic Corp.. Hicksville Div,!Iox 418,230 Duffy Ave.. Hicksville, NY 11802 

. ............................................ d: .................. · ........ 516-93.HI2OO 
Eaton Corp.. Microwave CorJ)/lOnents Div, 860 W. MaUde Ave.. SunnyvaJe. CA 94OB8 

•.• , ...................... : .• :: .......... , ..••.. , ........................... 408-733-3883. 
tEmerson & Cuming, W. R. Grace & Co, 59 WaIpoleSt. Canton, MA02021 ' 

......................... : .... : ................. ' ......................... 61'7-828-3300 
§t I18nis Corp.. PRO Elctma OW, 8801 Jericho Tpke., Syosset, NY 11791 

.............................................. : ...... : ........... , ....... ·516-364-0400 
Hughes Aircralt Co, Aerospace Grpa/Support Sys:, P.O. BOx 90515,lcIs Angeles, CA 

90009 ................................................................ 213-670-1515 
Hughes Aircralt Co, MicroeIctm Sys..Div. 2601 Campus Dr, Irvine, CA92715' 

......................... : ........ , ..... : ••. : ....... :.; .................. 7-14-75;1-3800 
tJunction Devices, Inc, 2488-A TilwnsgateRd., Westtak8,ViIIage,.OA 91361-2594. 

r ....•..•••....•..............•. : ... ', ...................... 81a-889-403O;aos-4e7.,4421 

A.78 : . §,...,Productsoldthrough distributors t-Product meets MIL specs 
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.M/A-COm Microwave Components. Inc., M/A-COrn, South Avenue, Burlington, MA 01803 
................................................................... : .,.< •• 617-272-3000 

M/A-com Millimeter Products, M/A-Com,Inc., Second Avenue, Burlington, MA 01803 
.......•..............................•................................ 617-272-3000 

Maury Microwave, 6610 Helms Ave_ Cucamonga, CA 91730 ............ 714-987-4715 
tMerrimac Inds., 41 Fairfield Pl., west Caldwell, NJ 07006 ................ 201-575-1300 
tMicrolab/FXA, 10 Microlab Ad, Livingston, NJ 07039 ................... 201-992-noo 
t Microwave Applications Grp., 3030 Industrial Pkwy., Santa Maria, CA 93455 

....................................................................... 805-928-5711 
t Microwave Assocs Ltd, Humphrey Ad., Dunstable, Bedfordshire, ENGLAND LU5 4SX, 

England .......................................................... 44-(582) 60-14-41 
MiC(owave Development Labs, 10 Michigan Dr., Natick, MA 01760 .... " 617-655-0060 

t M~ec Elctms, 15 Commerce St, Williston, YT 05495. ......•.....•.•..... 802-864-0064 
t Norsal Ind:s., 85 0 Hoffman Lane So., Central Islip, NY 1 1722 ........... 516-234-1200 

North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542 .......... ; ... 516-671-5700 
§t Systron-Donner Microwave Div_ ·14844 Oxnard SI., Van Nuys, CA 91409 

....................................................................... 818-766-1760 
t Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 

....................................................................... 415-968-2211 
tTRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E5,Tampa, FL 33614 

........................................................................ 813-884-1411 
tTAW Microwave, 825 Stewart Dr_ Sunnyvale, CA 94086 ................ 408-732-0880 
tUTE Microwave, 3500 Sunset Ave .. Asbury PIIIk, NJ 07712 ............. 201-922-1009 

Varian AssOCiates, Inc., Microwave Tube Div_ 611 Hansen Way, Palo ARo, CA 94303 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 

Isolators, Optoelectronic-3700 - See Vol. B 

Isolators, Source - See Isolators, Line (Vol. D) , 

Jack Adapters (All Types)-2100 - See Vol. C 

Jack Covers-2100 - See Vol. C 

Jack Panel Assemblies & Access. - See Panels, Jack 
(Vol. C) 

Jacks (All Types)-2100 - See Vol. C 

Jacks, Modular Telephones-2100 - See Vol. C 

Jacks (MIL)-2440 - See Vol. B 
Jammers (MIL)-3475 - See Vol. D 

Jammers (MIL), Advanced Self Protection-3475 - See 
Vol. D 

Jammers (MIL), Chaff, Flares-3475 - See Vol. D 
Jammers (MIL), Communications (Commjam)-3475 -

See Vol. D 
Jammers (Mit), Commjam, Truck Mounted-3475 ...; See 

Vol.D 
Jammers (MIL), Drone ,Borne-3475 - See Vol. D 
Jammers (MIL), Expendable-3475 - See Vol. D 

Jammers (MIL), High Band~3475 - See V~/. D 

Jammers (MIL), Integrated Command-3475 - See Vol. D 
Jammers (MIL), J~band-3475 - See Vol. D 
Jammers (MIL), Low Band-3475 - See Vol. D 
Jammers (MIL), Portable-3475 - See Vol. D 
Jammers (MIL), Radar-3475 - See Vol. D 
Jammers (MIL), Shipboard-3475 - See Vol. D 
Jammers (MIL), Standoff-3475 - See Vol. D 
Jammers (MIL), Tactical-3475 - See Vol. D 
Jamming Pods (MIL),ECM-3475 - See Vol. D 

Jamming Sets (MIL), Multipurpose-3475 - See Vol. D 
Jamming. Systems (MIL)-3475 - See Vol. D 
Jamming Systems (MIL), Mobile-3475- See Vol. D 
Jamming Systems (MIL), Multipurpose-3475 - See 

Vol.D . 

Jamming Systems (MIL), TacticaJ Communications 
. (TACJAM)-3475 - See Vol. D 

Jigs And Fixtures, Chassis & Circuit Board-4100 - See 
Vol.D 

Joint ~mpounds, Semiconductor - See Coatings, 
Compounds,rLubricants, etc., Heat Conductive (Vol. C) 

Junctions, Hybrid, Microwave-3450 

JOints, Rotary, Fiber Optic-2475 - See Vol. B 

JOints, Rotary, Microwave-3450 
t Airtron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· ......... , ....... , ..... , . .. . . . . . . .. .. . .. .. . . .. .. . . . . . . . .. . .. . . .. . . . . .. 201-538-5500 
Alpha IneIs., Inc. - TAG Mllfimeter Comp., 20 Sylvan Ad., Woburn, MA 01801 

· ........................... , ..•.. " ......•...................... , ....• 617-935-5150 
tEastern Microwave, 4 Gill St, Wob~m, MA 01801 ....................... 617-935-6600 

GraphHe Metallizing Corp_ 1036 Nepperhan Ave., P.O. Box 110, Yonkers, NY 10702 
....................................................................... 914-968-6400 

Maury Microwave, 6610 Helms Ave., Cucamonga, CA 91730 ............ 714-987-4715 
t Microlab/FXR, 10 Microlab Ad., Uvingston, NJ 07039 ...•............... 201-992-noo 
§ Microwave Development Labs, 10 Michigan Dr_ Natick, MA 01,760 ..... 617-655-0060 
t Mttec Elctms., 15 Commerce Sl, Williston, YT 05495 ...•.•..•.......... .' 802-864-0064 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-8900 
tSage Laboratories, Inc_ 3 Huron Or_ Natick, MA 01778 .................. 617-653-0844 
t Sivers IMA 5669 Selmaralne Drive, Culver City, CA 90230 .............. 213-39Q-7477 

§t Systron-Do.nner Microwave Div_ 14844 Oxnard St. Van NUys, CA 91409 
....................................................................... 818-766-1760 

§tWaveline, Box 718, W. caldWel~ NJ 07006 .............................. 201-226-9100 

Joysticks - See Controls, Computer Input (Vol. D) 

Jumpers, BOI'Iding-2100 - See Vol. C 

Jumpers,Circuit Board-2100 -:' See Vol. C 

Jumpers, Wire, Terminated - See Cords, Patch (VoL C) 

Junctions, Hybrid, Microwave-3450 
. t Adams-Aussel~ ~ Div_ 80 Cambridge Sl, Burlington, MA 01803 .... 671-273-3333 
t Airtron, Ulton Indbstries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· ........ , . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . ... . . . . . • .. 201-538-5500 
Alford MIg. Co., P.O. BOx 2116, 32 Sixth Ad., Woburn, MA 01688 ........ 617-935-6610 
Alpha Inds., Inc. - TAG MilHmeter Comp., 20 Sylvan Ad., Woburn, MA'01801 

....................................................................... 617-935-5150 
§t Anaren Microwave, P.O. Box 176, 6635 Kirkville Ad., E. Syracuse, NY 13057 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 315-432-8909 
tArra Inc_ ',5 Harold CL, Bey Shore, NY 11706 ................ : .......... 518-231-6400 
§ CES Elctrns., 2968 Avenue Z. Brooklyn, NY 11235 . 
tEastem Microwave, 4 Gill St. Wobum, MA 01801 ....................... 617-935-6600, 
tElectro-Magnetic Processes, Inc., 9616 Owensmouth Ave., Chatsworth, CA 91311 J 

· ..................... .' ......................................... ; . .. ... 818-682-6333 
tGeneral Microwave Corp., 155 Marine St. Farmingdale, NY 11735 ... _ .. 516-694-3600 

Hades MIg. Corp., 151-A Verdi St. Farmingdale, NY 11735 .............• 516-249-4244 
Hughes Aircraft Co, Aerospace GrpslSupport Sys., P.Q Box 90515, Los Angeles, CA 

90009 ..................................................... : .......... 213-670-1515 
Hughes Aircraft Co., MicroeIctrn Sys Div_ 2601 Csmpus Dr_ Irvine, CA 92715 . 

...........•........•..............•................................... 714-752-3600 
tJunction Devices, Inc, 2468-A Townsgate Ad_ Westlake Village, CA 91361-2594 

· .. .. . .. .. .•.. .. .... .. .. ... . .. .. ....• .. ..... . .. .. .. . . .. .. 818-689-4030;805-497-4421 
t Lorch Elclms, 105 Cedar La., Englewood, NJ 07631 . . . . • . . . . . . . . . . • . . .. 201-569-6262 

MI A-COm MilHmeter Products, MI A-corn, Inc., Second Avenue, Burlington, MA 01803 
· . . .. . ...... . . . . .. .. .. .. ... . .... .. . ... . . . .. . .. .. .. . ... .. .. . ..... . . . .. .. 617-272-3000 

§t MI A-coM Ormi SpecIta, Inc., 21 Continental Blvd., Merrimack, NH 03054 
....................................................................... 603-424-4111 

. Maury Microwave, 6610 Helms Ave" Cucamonga, CA 91730 ............ 714-987-4715 
tMerrimac IneIs., 41 Fairfield P~'West caldWel~ NJ 07006 ................ 201-575-1300 
t Microlab/FXA, 10 Microlab Ad., Uvingston, NJ 07039 ................... 201-992-noo 

Microphase, 587 Conn&c\icut Ave., Norwalk, CT 066S6 • . . . . . . . . . . . . . . .. 203-866-8000 
§Microwave DeveIopment,labs.. 10 Michigan Dr_ Natick, MA 01760 ..... 617-655-0060 
t Mttec EIctms., 15 Comfnerce St. Williston, YT 05495 .................•.. 802-864-0064 
,t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-6900 
t Reeve Electronics, MlI'fish E. Murray, 1720 W. Fulfon St. Chicago, Il 60612 

........................................................................ 312-670-0150 
Sivers IMA 5669 Setmaraine'Drive, Culver City, CA 90230 .............. 213-39Q-74n 

§t ~n-Do.nner Microwave Div_ 14844 Oxnard St. Van Nuys, CA 91409 
.............................. , ........................................ 618-766-1760 

t Technical Research & MIg, Inc., R.F.D. # 10, Manchester, NH 03103 ... 603-627-6000 
t Transco Products, Inc., 4241 Glencoe Ave_ Marina del Ray, CA 90295 •. 213'822-0800 

§t Waveline, Box 716, W. caldwel~ NJ 07006 .............................. 201-226-9100 

Keyboard Legends and Symbols-5150 - See Vol. B. 
Keyboards, Address Encoded-5150 - See Vol. B 

Keyboards, Capacitive-5150 - See Vot B 

Keyboarqs, Ferrite Core-5150 - See Vol. B 
Keyboards, Full Travel-5150 - See Vol. B 

Keyboards, Hall Effect-5150 - See Vol.B 

Keyboards, Hard Comact-5150 - See Vol. B 

Keyboards, Ughted-5150 - See Vol. B 
Keyboards, Low Profi1e-5150 - See Vol. B 

Keyboards, Membrane-5150 - See Vol. B 
Keyboards,'Moduiar-5150 - See Vol. B 

Keyboards, Pad-5150 -'See Vol. B 

Keyboards, Photo-optical-5150 - See Vol. B 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A·79 



Kits, Potentiometer, Rheostat-4750 

Keyboards, Reed-5150 - See Vol. 8 

Keyboards, Solid Stat~-5150 - See Vol. 8 

Keyboards & Keypads (MIt.:)-2440 - See Vol. 8 

Keyers, Tone-1900 - See 110/. D, 
, "'.' ( 

Keypads-5150 - See Vol. 8 

Kits,Breadboarding (Fpr Engineers)-4200 - Se~ Vol. C 

Kits>;'Connector-2100 - .See VOl. C 
,Kits; enclosure Prototyping-1400 - See Vol. C ' 

. KitS,'Fiber Optic-~475 - See Vo/.'8 

Kits, Marking (Dial, Instrument, Equipment, etc.)~2400 -
See Vol. C 

Kits, Potentiometer, Rheostat-475o 
Allen-Bradley Co. Industrial Control Div. 1201 S. Second St, Milwaukee, WI 53201 

, .: ...................... : ...... , ..... : ...... : ....... , ........ : ...... : ..... 414-671-2000 
Bourns, Inc.; Resistive Componen1S Group, 1200 Columbia Ave., Riverside, CA 92507 

................................................... 0<.:, •.•••••• : .......... 714-781·5050 
E-Systems, Memcor Div. 1320 Flaxmill Rd;Huntington, IN 46750 ....... 219-356-4300 

, -Kits, Printed Circuit-1700 - See Vol. C' 

Kits, Programming Board-4200 - See Vol. C 

Kits, Stlielding-4525 - See Vol. C 

Kits, Terminal-2100 ~ See Vol. C 

Kits, Training Aid-4200 - See Vol. C 

Knobs- Also see Dials, Instrument-2400 - See Vol. C 

Knobs, Collet-2400 - See Vol. C 

Knobs, LimitStop-2400- ,See Vol. C 

Knobs, Lo~king, Control Shaft-2400 - See Vol. C 
Knobs, Slip Clutch·2400 -See Vol. C 

Knobs, Torque, Increment81j Ratio Drive-2400 .,.. See 
Vol. C 

Labels, Pressure Sensitive, Adhesive-2400 ':"'" See Vol. C 

Labels,Coatings, Crayons, Pellets, etc., Temperature 
Indicating-5300 -See Vol. 8 

L8boratories, Testing - See Services, Electrical 
Measurement & Test (Vol. D) 

laCing, Cable - See Cords & Tapes, Lacing (Vat C) 
. . 

Laminates, Metal Clad (Including ~opper}~2500 - See 
Vo/.C 

Laminates, Plastic Impregnated (Unclad)-2500 - See 
Vo/.C 

Laminates, Plastic (With Integral Heating Elements}-5300 
, - See Vol. 8 

Lamp Adapters-2450 - See Vol. 8 

Lamp Assembly ColorFilters,Lens Mountable-2450-
..$ee Vol. '8 . , 

Lamp Drivers-2450 - See Vol. 8 

Lamp Holders - See Sockets, Lamp & Lamp Assemblies 
(Vol. B) 

Lamps, Arc-2450 - See Vol. 8 

Lamps, Edge Lighting, Panel-245Q -. See Vol. 8 

Lamps, Electrolumlnes~nt-2450 .,.. See Vol. 8 

Lamps, EXciter, PhOtographic-2450 -See Vol. 8 

Lamps, Flaehtube-2450.,.. See Vol., 8 

Lamps, Fluorescent-2450 - See Vol. ~ 

Lamps, Glow - See Lamps, Neon (VoL B) 

Lamps, Incandescent-2450 .,.. See Vol. 8 

PRODUCT INDEX & DIRECTORY 

Lamps, Indicator - See Lamps, Miniature & Subminiature 
(Vol. B) 

Lamps, Infrared-2450 - See Vol. 8 

Lamps, L~D & LCD - See Diodes, LightErnitting (Vol. B); 
, Diodes, Liquid Crystal (Vol. B) " . '., , 

Lamps, Magnifying, Inspection-4100 ~,see Vol. D 
Lamps, Me,rcury Vapor-2450 .,.. See Vol. 8 

Lamps~ Miniature & Submiriiature-2450 ~ See Vol. 8 

Lamps, Neon-2450 - See Vol; EJ 
Lamps, Oil Tight-2450 - See Vol. 8 

Lamps, Press-to-Test-2450 - See Vol. S 
Lamps, Projection-2450 ,..;. See Vol. B 
Lamps, Solid State.,... See Diodes," Light Emitting (Vol. B), 

Diodes"Liquid Crystal (Vol. B) , 

Lamps, Stroboscopic Sourc,-2450 - See Vol. 8 

Lamps, Tritium (Hydrogen 3) Powered-2450 -' See 
Vol. 8 '" 

Lamps, Tungsten Halogen-2450'- See'Vo/. B 
Lamps, Ultraviolet-2450 - See Vol. 8 

Lamps, Xenon-2450 - See Vol. 8 

Laser Systems-4100 - See Vol. D 
Laser Components & Laser Accessories~3700 - See 

Vol. 8 , o. , 

.. Laser Diodes :- See Diodes, LaSer 

LCDs- See Diodes, Liquid Crystal (Vol. B) 

Lead Assemblies, High Voltage-Also See Connectors; 
Cable Assemblies & Harnesses-6000 - See Vol. C 

Leads; Test & Adapters-2900 - Seeffol. D 
\ , ..' I, . 

LEDs - See Diodes, Light Emitting (LEOs) (Vol. B) 

Lenses,Filters, Windows, Infrared - AISQ see Filters, 
Color, Panel light; Lenses, Readout & Dispiay.3700 -
See Vol. 8 

Lenses, Optical & Camera-3700 - See Vol. 8 

Lenses, Readout & Display- Also see Filters, Color, 
Panel light; Lenses, filters, Windows, Infrared-2450 -
See Vol. 8 

Light ChoIlP~rs-3700 - See Vol. 8, 

Light Pens~2000 - See Vol. D 

Light Sources·, Fiber Optic-247S - See Vol. 8 

Light Sources, Infrared-3700 - See Vol. S 
Light Sources,Photoelectric-3700,- See Vql. ,8 
Light Sources, Stroboscopic,.3100 - See Vql. 8 . 

light Sources, Ultraviolet-3700 - See Vol. 8 

Lights, Indicator~24~ -See '(0/. 8 
Lights, Panel - See .Lights, Indicator (Vol.'B) 

Lights, Pilot - See Lights, Indicator:(vol. B).' 

Umit Stops :-. See Knobs, Limit St9P (VoL C) 

Limit stops, Mechan~cal,.2500 .... See Vol. q 
Limiters, Current-4300 - See Vol. 8 
Limiters, Microwave-3450 ," , 

tllllnl-CircuHs Lab., 2625 E.14th St., P.9.lIox.166, Brooklyn; NY 1123S', • ' 
718-934-4500 .•••••••••.•••••.••.•••••••• : ............. A.171!1·1720,1758 

t Airtron, Litton Industries, Inc., 200 E. HlIJioVer Ave., Morrls'Plains, NJ 07950 
.................................................... : .... : ~ ........... ", 201-5311-5500 

Alpha Indo" Inc., Microwave Comp. Div., 90 Glenn St, Lawrence, MA 01843 
............... , •• , .................................. , .............. 0'". /317-681.8520 

Alpha Inds., 1nc.·MSD Div. 20 Sylvan Rd,Woburn, MA 01.801 .:.: .. .' .... 817-93&-5150 
American Electronic Labs., Box 552, l.ansdaI9, PA 1'9446 ..... ; , .. '. . :: •. 215'822.2929 

§.,..Product.sold through distributors t-Product meets'MIL specs ...... .. ............ .. 
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t Avantek, Inc.. 3175 Bowers Ave, Santa Clara, CA 95054 ................ 408-496-6710 
EFI Corporation. 350 West 2700 South. San Lake City. UT 64115 ....... 801-486-5871 
Engelmann Microwave Co.. KDI Pyrofilm, 60 S. Jefferson Rd, Whippany. NJ 07981 

........•..........................................•...............•.•. 201-887-5700 
tGeneral Mi~rowave Corp .• 155 Marine St, Farmingdale. NY 11735 ...... 516-694-3600 

Hughes Aircraft Co. Aerospace Grps.lSupport Sys., P.O. Box 90515. Los Angeles, CA 
90009 ................................................................ 213-67()'1515 

Hughes Aircraft Co, Microelctrn Sys. Div .• 2601 Campus Dr .• Irvine, CA 92715 
....................................................................... 714-752-3800 

KDI Electronics, Inc .• Engelmann & Pyrofilm Divisions. 60 S. Jefferson ,Rd. Whippany. NJ 
07981 ' ................................................................. 201-887-8100 

MI A-com Microwave Components. Inc .• MIA-Com, South Avenue. Burlington. MA 01803 
................•................................... ,' ....•............ ; 617-272-3000 

t Merrimac Inds .• 41 Fairfield PI .• West CeldWeli. NJ 07006 ................. 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd., Livingston NJ 07039 .................. : 201-992-7700 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................• 203-866-8000 
t Microwave Assocs. Ltd, Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, 

England .......•........................................•......... 44-(582) 6()'14-41 
t TRW Micro!"ave, 825 ,Stewart Dr., Sunnyvale, CA 64086 .....•.......... 408-732-Q880 

Varian ASSOCiates, Inc., Microwave Tube Div., 611 Hansen Way, Palo Anc, CA 94303 
.............................. :. . .. • . . . . .. .. . . . .. .. • . . . . . . .. .. . .. .. . . .. 415-493-4000 

tWatkins-Johnson Co, 3333 Hillview Ave, Palo AHa, CA 94304 .......... 415-493-4141 

Limiters, Surge - See Suppressors, Transient Voltage 

Line Assemblies (MIL), RF Transmission-2440 - See 
Vol. 8 

Line Conditioners-4050 - See Vol. 0 

Line Controlled Switches - See Switches, Data (Vol. D) 

Line Stretchers, Microwave-3450 
AHord MIg. Co., P.O. Box 2116, 32 Sixth Rd, Wobum, MA 01868 ........ 617-935-8610 

t Alra Inc, 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-6400 
t Astrolab Inc., 4 Powder Hom Drive, Warren, NJ 07060 ..............•. 1-201-56()'3800 

Engelmann Microwave Co., KDI Pyrofilm, 60 S. Jefferson Ad., Whippany, NJ 07981 
•..•..................•....... ; .......•............................•... 201-887-5700 

KOI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany. NJ 
07981 ............................ : .................................... 201-887-8100 

§t MI A-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 
............ , ............................................•............. 603-424-4111 

Maury Microwave, 8610 Helms Ave, Cuc8l1'Kinga, CA 91730 ............ 714-987-4715 
t Microlab/FXR, 10 Microlab Rd:.livingsto<1, NJ 07039 ..•............•... 201-992-7700 

§t Omni Spectra, 21 Continental Blvd., Merrimack, NH 03054 ...•........•. 603-424-4111 
t Premier Microwave. 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8800 

ALC Elctrns., Inc., 83 Radio Clr, Mt Kisco, NY 10549 ................... 914-241-1334 
tSage Laboratories, Inc.,3 Huron'Dr, Natick, MA 01778 ......... : ........ 617~ 
§ Waveline. Box 718, W. CeldWel~ NJ 07006 ...................•........•. 201-226-9100 

Liners, Tube Shield - S~ Shields, Tube (VoL C) 

Loads, Electronic, Variable-Also See Dummy Loads-
2900 - See Vol. 0 

Locators, static-2900, - See Vol. 0 

Locators, Open Short-2900 - See Vol. 0 

Locks, Dial & Shaft-2400 - See Vol. C , 

Logic Cards (without Components) - S~ Boards, Plug-in 
(Vol. C) 

Logic Circuits - See Cards, Logic (Vol. D), Modules, Logic 
(Vol. A) 

Loudspeakers - See Speakers (Vol. D) 

Louvers, Vents, & Windows (For Equipment) - See 
Enclosures, Equipment & Panel Mounting (Vol. C) 

Lubricants-1600 - See Vol. C 

Lugs, Terminal - See Terminals, Lug (Vol. C) 

LVDTs - See Transducers, Displacement (Vol. B) 

Machines & AcceSSOries, Semiconductor Manufacturing-
4100 - See Vol. 0 

Machines & Tools, Crimping - See Tools, Crimping & 
Swaging (Vol. C) 

Machines, Cleaning & Degreasing-Also See Cleaners, 
Ultrasonic-4100 - See Vol. 0 

Machines, Coil Winding-4100 - See Vol. 0 

Machines, Component Handling, Feeding; Insertion & 
Sorting-4100 - See Vol. 0 

Machines, Hermetic Sealing-4100 - See Vol .. 0 

Magnets, Permanent-1850 

Machines,lnduction Heating (Electronic)-4100 - See 
Vol. 0 

Machines, Lead Cutting & Forming-4100 - See Vol. 0 

Machines, Magnet Wire Twisting-4100 - See Vol. 0 

Machines, Marking & Numbering-4100 - See Vol. 0 

Machines, Mask Alignment & Exposure-4100 - See 
Vol. 0 . 

Machines, Metallizing, Vacuum - See Deposition 
Equipment, Vacuum & Accessories (Vol. D) 

Machines, Plastic Molding-4100 - See Vol. O. 

Machines, Plating-4100 - See Vol. 0 

Machines, Printed Circuit Drilling, Etching & Punching-
4100 - See Vol. D 

M~chines, Terminal Installing-41 00 - See Vol. 0 

MacHines, Ultrasonic Bonding-4100 - See Vol. 0 

Machines, Vibration Fatigue Testing - See Testers, 
Vibration (Vol. D) 

Machines, Wafer Alignment - See Machines, Mask 
Alignment & Exposure (Vol. D) 

Machines, Wire Marking, Manual & Automatic-4100 -
See Vol. 0 

Machines, Wire Measuring & Cutting-4100 - See Vol. 0 

Machines, Wire Wrapping - See Tools, Wire Wrapping 
(Vol.C) 

Magnetic Materials:"" See Cores, Magnetic (All Types) 
(Vol. C), Ferrite Material & Parts (Vol. C) 

Magnetizers-2900 - See Vol. 0 

Magnetodiodes - See Magnetoresistors, Hall (Vol. A) 

Magnetometers-2900 - See Vol. 0 

Magnetoresistors, Hall-4800 
Ohio Samltronlcs. Inc.. 1205, Chesapeake Ave •• Columbus, OH 43212. 

614-486-9561 ................................................. :.. 801819 
tArnefican Aerospace Controls, 570 Smith St, Farmingdale, NY 11735 .. 516-694-5100 
§ Magnetic Instrumentation, 8350 E. 48TH ST.,Incli4napolis, IN 46226 .... 317-545-2102 

Magnet Sales & MIg. Co. Inc., 11250 Playa Court, Culver City. CA 9023().6127 
........................................................ 213-391-7213;800-421-861/2 

§Siernens Components, Inc., 186 Wood Ave., S.,lselin, NJ 08830 ......... 201-321:3400 

Magnetrons - See Tubes, Microwave (Vol. A) 

Magnets, Focusing - .see Magnets, Permanent (Vol. C) 

Magnets (Lab. Type)-1850 
Allen-Bradley Co.. Electronics Group, DIY. of Rockwell Corp.. Magnetic Products 

DIY •• 5900 N. Harrison St.. Shawnee, OK 74801, 405-275-2100, •••••• ,. Ao1300 
Jobmaster Corp.. 9008 Liberty Rd •• Randallstown; MD 21133. 301-855-1400 

.............................. , ....... _ .... f ....................... Ao1303 
t Magnet SaleS & MIg. Co. Inc" 11250 Playa Court. Culver City. CA 90230-8127. 

213-391-7213;800-421-68112 ....................................... Ao1307 
Allen-Bradley Co., Electronics Group. Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204 ................................................ 414-671-2000 
Elme Engrg., 1068 E. Meadow Circle, Palo AHa. CA, 94303 . . . . . . . . • . . . •• 415-494-7303 

§General Hardware M1g., 80 Whtte St, New Yor1<, NY 10013 ............. 212-431-8100 
High VOHage Engrg. Corp., S. Bedford St, Burlington, MA 01803 ......... 617-272-1313 
LOJ Incorporated, 2200 Stephenson Hwy, P.O. Box 219. Troy, MI 48099-0219 

............................................. ~ .... .. .. . . .. .. . . .. .. .. ... 313-528-2202 
Magnetic Instrumentation. 8350 E.,48TH ST, Indianapolis, IN 46226 .... 317-545-2102 

§ Magnos, Old School House Ad., Harvard, MA 01451 ......... ; . :. . . . . . .. 617-456-8860 
Sensitive Reseerch InsIrs., 25 Dock St, Mt Vernon, NY 10550 .......... 914-6&&,9717 

tShokai Far East, Lid., 280 North Centrel Ave., Hartsdale, NY 10530 ..... 914-881-0700 
Steward, D. M.. MIg. Co., P.e. Box 510, ChaItanooga, TN 37401 ......... 615-867-4100 

§Techni-Tool, 5 Apollo Ad., Box 368, Plymouth Meeting. PA 16462 .....•. 215-825-4990 
Varian Assocs., Instr. Grp., 611 Hansen Way, Palo Ana, CA 94303 ....... 415-493-4000 
Walker Scientific, Rockdale St, Worcester. MA 01606 ..•...........•... ,. 617;-852-3674 

Magnets, Permanent-1850 . 
Allen-Sradley Co.. EIectronfcs, GrouP. DIY. of Rockwell Corp.. Magnetic Products 

DiY •• 5900 N. Harrison St.. Shawnee, OK 74801. 405-275-2100 •••••••• Ao1300 
§t Jobmasler,Corp., 9008 Uberty ReI •.• Randallstown. MD 21133.301-855-1400 

••• _ •••••• _ ••• _ ••••••• , ••••••• __ • _ •••••• _ •••••••••••••••••••••••• Ao1303 
t Magnet Sales & MIg. Co. Inc.. 11250 Playa COurt, Cl'lver CIty, CA 90230-6127. 

213-391-7213;8Q0.,421-6682 ....................................... Ao1307 
MIcro Switch. A Honeywell DIY •• 11 W. Spring St., Freeport. IL 61032. 

815-235-8600 •••••• _ •••• _ •••• _ •••••••• " •••••• _ ••••••• , •••••••••• , 801628 
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Magnets, Permanent-1850 (Cont'd) 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 s. Second SI, 

Milwaukee, WI 53204 ...... 'I ......................................... 414-671-2000 
Alpha.T9k, 7286 Murdy Circle, Hl,JI11ington Beach, CA 92647 ., .......... 714-847·7515 

t Arnold Engineering Company, Subsidiary Allegheny lritemllliona~ 300 West Stree1, 
Marengo, IL 60152 ., ~ .. : .... ; ........................ : .. :. .. .... .. ... 815-568-2000 

Bunting Magnetics, 500 So. ~ Rd., Newton, KS 67,114 ......•.. ,.. 316-284-2020, 
§ Ceramic Magnetics, Inc., 87 Fairfield Ad., Fairfi9ld, NJ 07006 ... , .......• 201-227-4222 
t Engelhard Co~ ~o Wood A~e. S)ilellri, NJ08830'.: .. :: .}, '_'. , ...... , .. •. 201-321-5900 

Ferronics, 52 N. Main Sl; Fai'PO'!,.NY 14450 .. " .............. .' ........ ,. 716-223-1010 
§GeneralHardyiare MfiI.. 80 Vfhi1e.s;. 'New yoik,· NY '10013 ... : ........... 212-431-11100 

Hamlin, Lake & Grove SIs., Lake MillS, WI 53551 ................... , ...... 414-648-2361 
§Indiana General/Oiv.Emm Corp., Magnet Prods., 405 Elm SI, ValP/ll'aiso, IN 46383 

, ' ......................... , .... ' .... ,., ........... ; ..... , .......... : ....... 21f462-3131 
§tMagnetic sySt9ins, no LlIideil Avenue, RoChester;'NY'I4625' .......... 716-385-9010 

Mutti Prods. Inti. 218: Li\IIe·FaUsAd., :P.O.-Box238, Cedar Grove, NJ 07009 
.......................................... : ........ : ................... 201-239-8183 

tOgaliala Etctrns., Div. Arnold Engrg. eo.: Box 59,,0gaIIatS,.NE 69153 ..... 308-284-4093 
t Petmanent Mlignel, ¥37 Bragdon St, Indianapolis, .IN 46221! ...... :.... 317.547-1336 
t Raytheon Co., Microwave & Power Tube Div., 190 Willow St.i Waltham; MA 02154 
. , ., ................... "' ........... , ................ ,.:., ...... ,., .... , ... 617-8~ 

R-Columbia Prods. Co; Inc., 2008 St Johns Ave., Highland P8rk, Il 60035 
........................................................ : ...... , ... : ... 312-4,32-7915 

§ Reed Swi1ch Dev"Co. Inc., PO eOx 1464, Kerrville, TX 78028 ........•.. 512-896-4444 
§ Risk, C>eorg9, Ind$., GRI Plaza. Kimball, NE 69145 .• , ... , .........••... '. 308-235-4845 

Shogyo inti. Corp., 287 Nort!'en' Blvd, Great Neck, NY 11021 ...•...... 518-4,66-0911 
'§SIJoka{Far East. Ltd, 280 NorthCentral Ave.. Hartsd!de. NY 10530 ..... 914-681-0700 

Stackpole, MaQ,net Div. 70Q Elk {love., Kane, PA 16735 .................... 814-837-7000 
Steward, O. M~ MIg. Co.; P.O. Box 510, Chattanooga, TN 37401 .: ....... 815-867-4100 

§ TDK CoIporation of America, 4711' Gon Ad., Skokie, Il 60076 .•.•........ 312-679-8200 
tThomas & Skinner, Box 150 B; Indianapotis, IN 45206 . .' ............. : .... 31.7-923-2501 
§ Tohoku Metal inels., 5-B. 2-Chome;Kitaaoyamil Miriato-Ku, Tokyo. JAPAN. 

........................................... ,' .................... :. Tokyo 03-402-6161 
Varian Assocs..lnstr. Grp., 611 Hansen Way, Pa16 ARc, CA.94303 ....... 415-493-4000 
Varian Associates, Inc., Microwave Tube Div. 611 Hansen Way, PaI6,ARo, CA 94303 

. .. . .. .. . .. .. . .. . .. . .. . .. .. . .. . .. • . . .. .. . .. .. .. . .. .. .. . . .. . .. .. .. . .. . .. 415-493-4000 

Magnets, Superconducting-1850 
Jobmaster Corp., 9008 U~y Rd •• , RandallstOwn, MD 21133, 301-655-1400 

........................................................... ' ........ A.1303 
Advanced Kinetil;s, 1231.VictoiiaSt, Costa Mesa CA 92627 .•...... : .. 714-646-716~ 
'American Magnetics, P.O. Box 2509. Oak Ridge, TN 37831-2509 ....... 615-482-1056 
Cryomagnetics, Inc.; 795 Oak Ridge Tpk., Oak Ridge, TN 37830 ......... 615-482-9551 . 
Elma Engrg.. 1066.1:. MeadowCkcIe. PalO AltO, CA 94303 ............... 415-494-7303 
Varian Assocs., Inslr. Grp., 611 Hansen Way, Palo Alto, CA. 94303 ........ 415-493-4000 
Varian Associates, Inc.. Microwave Tube Oi •• 611 'Haii'senWay, P8Io Alto, CA 94303 

............................... : .... , .................................. .'. 415-493-4000 

. Magnets (MIL), Permanent-2440 - See Yo'. B 
Magnifying Glasses, (n$pection-4100.- See ,Vol .. D 

, , 

PRODUCT INDEX & DIRECTORY 

Memory Devices/Controllers, Bubble, Addi'ln-2000-
See Vol.D 

Memory Devices/Controllers, Magnetic Core, Add-in-
2000 - See Vol. D 

Memory Devices/Controllers, Magnetic' Core,Ac:id~on-
2000 -See Vol. D 

Memoiy~vices/Coiltrollers, MOS, Add-in~2000 - See 
VoI~ D . , 

Memoryl)evices/cOntroliers, MOS,Add-!ln~2000 .. - See 
VotD . 

;' 

Memo~ Systems, Bubble-2000 - See Vol. D 
Memory Systems, Core-2000 ~See Vol. D 

Memoiy Systems, Delay Une-2000- See VoI.D 
Memory Systems, Disk-2000 -See Vol. D 
MemoriySysiems, Disk, Flexible-2000 - See VoI.D 
Memory Systems".Tape-2000 ...;;, See VOl. D 
Memory Systems, Semiconductor-2000 - See Vol. D 
Meter Cases -' See Enclosures, Equipment & Panel 

Mounting (Vol. C) . . 

, Meter Controllers - See Relays, Meter (Vol. 8) 

Meter Expanders - See Multipliers, Meter (Vol. D) 
Meters, Acceleration -: See Aceelerorneters 
.MeterS, Admittance-2900 - See Vol. D 
Meters, Ampere, AC-2900 - See Vol. tJ 
Meters,Ampere, DC-2900 - See Vol. D 
Meters, Ampe;', RF~2900 ..,. See Vol.D 

M,ters, Ampere, True RMS"2900 -'SeeVoI.D .' 
Meters, Ampere Hour-2900, - See Vol. D 
Meters', Attenuation~2900 -. See Vol. D 

Mainteance, Self, Computers-~O - See Yo'. D 
Markers, Dry Transfer :- ~ee Kits: Markin.g (Vol. C) . Meters, Audio Level-290G - See VO'.D 

Meters, Bar Graph-2950 -SeeVo'. D 
M:arkers,ldentific8tion - See Labels (Vol. G), Nameplates 

(Vol. B),Machines, Marking and Numbering (Vol. D) Meters,S.uery Capacity-2900 - SeeVol .. D 
Markers, RJ: - See Generators, Marker (Vol. D) Meters, Capacitance, Inductance-2900 ~ See Yo'. D ' 
Markers, Terminal - See Kits, Marking, etc. (Vol. C) . Meters, Clamp-on-2900 - Seq Vo',; D 

Markers, Wire, Tab & Sleeve- SeeWireM~ers(Vol. C) Met_,Condu~nce';;2900- See' Vol. D 
. Mark Recognition Equipment, Oplical-2000 -: See Vol. D, Meters, Counting Rate; Nuclear-2900 - See Vol. D 
Mask Alignment & Exposure Systems- See Machines,' ,Meters, Decibellndicating-2900 - See Vol. D 

Mask Alignment & Exposu~e(Vol. 0) . Meters, Deviation-~ - See Vol. D 

M.rial,Permanent Magnet-18~, ., . Meters, Digital ESR~2900 -See Vol. D, " 
Magnet Salee .. MIg. Co. Inc., 11250 PlayaC6urt, Culvar CIty, CA 90230-6127, D'" 20 A'" L 29 

213-391.7213;800-421-8882 .••••••••• , " •••• 0 ... : .... ,., . .' ...... ; ~. A.1307 Meters, Igitat;,2~W!re,4- m. ,...urr,ent oop- 50 -
Materials, Shock, NOise, & Vibration COntrol~2500 _ See See V~/. D " .. 

'vol. C . l Meters, DistortiO~ & Noi$e-2900 -See V~/.'" 
Matrices, Switching-Also See Boards, Programmlng- Meters, Edgewise-2950 -' See Vol~ D 

, 2000-, See Vol. D . . '" ... ', ' Meters, Elapsed Time' - See Indicators, Elapsed Time 
MeaSuring EqUipment, Fiber Optic, Att~tnuati.,.,& (Vol. D) , '. ' . 

Bandwjdth-2200 - See Vol. D . Meters, EleCtrorrieter~2900 - SeeVo#; D 

Media, Magnetic,- See Disks, MagneHc {Vol. O),Tape,' Meters, ,EMC - See Meters,RFI (Vol. D) 
Magnetic (Vol. D) . ' . Meters,FMDeviation-2900' ~ See Vol. D' 

~hones - See Amplifiers (VoL D) MeteTs, Field su.r,gth-2900 ':- See Vol .. D 
Memory Devices/Controllers, Blpolar,Add-ln-2000- Meters, Flui~Fiow:~ .... See Vol.D . 

See Vo'~ D,·· . 
Meters, Rux-2900 - See Vol. D 
Meters, Frequency':2900 ~ SeeV"I. D. 

Memory Devices/Controllers, Bipolar: Add-on-2000 ..;. 
S .. ¥ol;D ' 

Memory Devices/Controllers, Bubb_.~dd~ln-2000 - Meters, FrequencyDeviation-290()..;. See Vol. 0 . 
See Vol. D ' Meters, Galvanometer-2900 - See Vol. D 

§ ..... Productsold thtough distributors 
.. . 



PRODUCT INDEX & DIRECTORY 

Meters, Gauss-2900 - See Vol. D 

Meters, Hand Held-2900 - See Vol. D 

Meters, Humidity-2900 - See Vol. D 
Meters, Illuminated Scale-2950 - See Vol. D 

Meters, Impedance-2900 - See Vol. D 

Meters, Kilovolt-2900 - See Vol. D 
Meters, Laser Energy - See Monitors, Laser Energy 

(Vol. D) 

Meters, Light (Nonphotographic)-2900 - See Vol. D 

Meters, Megohm-2900 - See Vol. D 

Meters, Microa~pere - See Meters, Ampere (Vol. D) 

Meters, Microwave-2900 - See Vol. D 
Meters, Modulation-2900 - See Vol. D 

Meters, Moving Coil-2950 - See Vol.' D 

Meters, Moving Iron-295O - See Vol. D 

Meters, Moving Scale-2950 - See Vol. D 
Meters, Multifunction (Analog)-2900 - See Vol. D 

Meters, Multifunction (Oigital)-29oo.- See Vol. D 

Met~rs, Noise & Sound Level-2900 - See Vol. D 

Meters, Null-2950 - See Vol. D 

Meters, Ohm-2900 - See Vol. D 
Meters, Panel (Analog)-2950 - See Vol. D 

Meters, Panel, Bargraph- See Meters, Bargraph (Vol. D) 

Meters, Panel (Oigital)-2950 - See Vol. D 

Meters, Peak Power-29oo - See Vol. D 
Meters, PH-2900 - See Vol. D 

Meters, Phase-2900 -:- See Vol. D 

Meters, Power - See Meters, Watt 

Meters, Power Factor-2900 - See Vol. D 

Meters, Q-29oo - See Vol. D 

Meters, Rate (Pulsed)-2900 - See Vol. D_ 
Meters, Ratio-2900 - See Vol. D 

Meters, Reflectometer-2900 - See Vol. D 

Meters, Relay - See Relays, Meter (Vol. B) 

Meters, Resistance-2900 - See Vol. D 

Meters, RFI-2900 - See Vol. D 
Meters, S Unit-2900 - See Vol. D 
Meters,'Slope'- See Inclinometer 

Meters, Snap-around- See Meters, Clamp-on (Vol. D) 

Meters, Standing Wave Ratio-29oo - See VoI.D 

Meters, Static Oecay-2900 - See Vol. D ' 

Meters, Taut Band-2950 - ~ee Vol. D 
Meters, Temperature (Contacting)-2900 - See Vol. D 
Meters; Tempen-ture, Dial type (Noncontacting) - See 

pyrometers (Vol. D) 

Meters, Temperature, Infrared-2900 - See Vol. D 
r,IIeters, Thermal Transfer-2900 - See Vol. D 

Meters, Time Interval - See timerS, Interval (Vol. D) 

Meters, Vacuum Tube Volt (VTVM)-2900 - See Vol. D 

Meters, VAR-2900 - See Vol. D 
Meters, Vibration-2900 - See Vol, D 
Meters, Volt, AC-2900 - See Vol. D 

Microcomputer Boards-3130 

Meters, Voft/ Ampere - See Meters, Watt 

Meters, Volt, OC-2900 - See Vol. D 
Meters, Volt, Oifferential- See Meters, Volt (Vol. D) 

. Meters, Volt, Oigital-2900 - See Vol. D 

Meters, Volt, Potentiometric-2900 - See Vol. D 

Meters, Volt,RF-2900 - See Vol. D 
Meters, Volt, Sampling-29oo - See Vol. D' 

Meters, Volt, True RMS-2900 - See Vol. D 

Meters, VU-2900 - See Vol. D 
Meters, Watt-2900 - See Vol. D 

Meters, Watt Hour-2900 - See Vol. D 

Meters, Watt, RF-2900 - See Vot D 

Meters, Wave-2900 ~ See Vol. D 
Meters, Waveguide - See Meters, Microwave (Vol. D) 

Meters (MIL)-2440 - See Vol. B 

Microcircuit Production Equip.-4100 - See Vol. D 
Microcircuits - See Integrated Circuits (Specific Types) 

(Vol. A) 

Microcircuits, Thick Film - See Circuits, Hybrid,. Thick Film 
(Vol. A) 

Microcircl,lits (MIL):2440 - See Vol. B 
Microcircuits (MIL), Linear-2440 - See Vol. B 

Microcircuits (MIL), Low Power Schottky-2440 - See 
Vol. B 

Microcircuits (MIL), Memories, CMOS, Hybrids-2440 -
See Vol. B 

Microcircuits (MIL), TTL, Schottky, Microprocessor-2440 
- See VoI.B 

Microcomputer Boards~3130 
G W Three Incorponded, 76231lerton Rd., 2nd Floor, Springfield, VA 22153, 

. 703-451-2043 .... , ...... , . , ...•....... , .....•........•... , . .. . . .. 001088 
tAcromag, 30765 Wixom Ad, Wixom, MI4809s ......................... 313-624-1541 

AppUed Micro Technlg., A Burr Brown Co, 3669 E. 44lh Street, Tucson, AZ 85713 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. . . .. 602-622-8605 

§Colex,lncorporaled, 15028 Beltway Dr, Dallas. TX 75234 ............... 214-458-2779 
Control Systems, 2855 Anlhony Lane, Minneapolis, MN 55418 .......•.. 612-789-2421 
Dislributed Computer Sys., 223 Crescent St, Waltham. MA 02154 ....... 617-899-8619 

§t Fairchild Microcontroller Div, Fairchild camera & Inslr. Corp.. 450 National Ave., 
Mountain View, CA 94042 .. ,. \. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-962-3838 

§ GeQeral Robotics Corp, 57 N. Main St, Hartlord, WI 53027 .. : . . . . . . . . ... 414-673-6600 
§ Industrial Computer Designs, Inc., 31264 La Baya Drive, Westlake Village, CA 91362 

• ........................................................................ 818-869-3179 
JF Microsystems, 3641 Frontier Road, Pasco, WA 99301 ................ 509-297-4294; 

800-JF-CARDS 
~netic Sys, 11 MaryI<noIl Dr., Lockport, II. 60441 . . . . . . .. . . . .. . . . . . . . . .. 815-838-0005 
Microbar Systems, Inc., 785 Lucerne Drive, Sunnyvale, CA 94086 ....... 408-720-9300 
PacHic Microcomputers, Inc., 1"60 Chestelfield Dr, Cardiff, CA 92007 .... .619-436-8649 

§Quam Corporation, 900 W. 128th St Ste 208, Burnsville, MN 55337 .... 612-894-2360 
§Quallic Systems, Inc., 3575 South West Temple #7, Salt lake City, UT 6411-5 

.........•........................•..•..............•..•...... , . . . . . • .. 801-268-9264 
Stock Drive Prods., Div. of Designatronics, Inc., 2101 Jericho Turnpike, New Hyde PI<, 

NY 11040 .................................................... 516-328-0200;328-3300 
Zendex Corp, 6700 SIerra La, Dublin, CA 94586 . . . . . . . . •. . . . .. . . . . .. .. 415-828-3000 
Zlatech, 3433 Roberto Ct., San Luis Obispo, CA 93401 . . . . . . . . . . . . . . • .• 805-541-0488 

Microfilm, Computer Output (COM) Equiprnent-2000 -
\ See VoI.D 
Micrometers - See Testers, Thickness (All Types) (Vol. D) 

Microphone Accessories (Incl. Stands, Holders, Booms)- ) 
1300 - See Vol. D 

Microphones, Bone Conduction~1300 - See Vol. D 

Microphones, Carbon-130d' - See Vol. D 

Microphones, Cardioid-1300 - See Vol. D 
MicrophOnes, Ceramic-1300 - See Vol. D 
Microphones, Condenser (Incl •. Electret)-1300 - See 

VoI.D 

E~M 1985 §-Product sold through distributors .. t-Product meets MIL specs A-S3 



Microprocessor Development Systems-3130 

Microphones, Crystal-1300 - See Vol. D 

Microphones, Dynamic-1300 - See Vol. D' 

Microphones, Lavalier-1300 - See Vol. D 

Microphones, . Magnetic-1300 - See Vol.D 

Microphones,Omnidirectional-1300 - See Vol. D 

Microphones, Subminiature-1300- See Vol. D 

Microphones, Velocity·1300 - See Vol. D 

Microphones, Wireless-1300 .... See VOl. D 

Microphones (MIL)-2440 - See Vol. B 

Microprocessor - See Integrated Circuits, Microprocessor 
(Vol. A) 

Microprocessor Development Systems~3130 . '. . 
American Automatlon, 14731 Franklin Avenue, Tuatln, CA 92680, 714.731·1661 

•.•.•.••••••••••••••••.•••••.•••••. , ••••••. , ••••••.•••••••••••..•.•. ~1t79 
Elctrn. Molding Corp., 96 Mill St, Woonsocket, RI 02895, 401·769·3800 •• Co1708 

§ Gould Inc., Design & TeSt Sys.Div., 4650· Old Ironsides Dr., Sants·Ciara, CA 
95054-1279,408-988-6800 ........................................ 001237 

Heurikon Corporation, 3201 Latham Dr., Madison, WI 53713, i 
800-356-9602;608-271-8700 ....................................... 001°91 

Magnum opus Custom·Elctrri. Eng'll" 284"Kennedyst,'lselln, NJ08830, 
. 201:283-4925 .......... , ....... , .............................. :.... 001093 
Wlntek Corp., 1801 South St, Lafayette, IN 47904-2993, 317-742-8428 ••• 001105 

§ Advanced Microcomputers, 3340 Scott Blvd., Santa Clara, CA 95051 . .. 408-732-2400 
t Applied Data Communications, 14272 Chambers Rd., Tustin, CA 92680 

•.••..• : ...... : ........ , ............................... c .•••..•.•.••..•. , 714-731-9000 
Applied Micro Technlg., A Burr Brown Co., 3669 E. 44th Street Tucson, AZ. 85713 

............................ ' ........................... ' ..... , . . . . . . . . .. 602-622,8605. 
Applied Sys., 26401 Harper Ave., St CIair'Shores, MI4Jl081 ............. 313-779-8700 

t Astronautics Corporation of America, P.O. Box 523, Milwaukee, WI 53201c0523' . 
....................................... , ............. : ..................... 414-4.47-8200 

§ Boston Systems Office, 469 Moody St, Waltham, MA '02254-9184' ...... 617-894-7800 
Bridge Computer Co., Sea Data Corp', 1 Bridge St, Newton, MA '02158.. 617-244-8190 

§ Computer System Assocs., 7584 Trade Sl, San Diego, CA 92121 ....... 619-566-3911 
Digital Equip., One Iron Way. Marlborough, MA 01752 
Dolch Logic Instrs., 2029 O'Toole~venue, San dose, CA 9513.1· ....•.... 408-945-1881 . 
Electro Rent Corp., 4200 \Ian oWen Place, Burbank, CA 91505 ......... 818-843-1221 
Emulogic, 3 Technology Way, NorWood, MA 02062 ........... c •...•..•• 617-329-1031 
Fairchild Microconlroller Div., Fairchild camera & Instr. Corp, 450 National Ave., 

Mountain View, CA 94042 ................................... :......... 415-'962-3838 
Genstar Rental Elctrns, 2445 Faber PI, Palo AHo, CA 94303 ....•....... 415-.856-7600 

• §GMR Co, 8801 Sepulveda Blvd, Los Angeles, CA 90045 ... , ...... ', .. '," 213-216-9516 
Hilevel Tech, Inc., 18902 Bardeen Way, I",ine, CA.92715 : ..... < ..... : .. 714-752-5215 

t Hughes Aircraft Co., Microelctrn .. Sys. Div, 2601 Campus Dr., Irvine; CA 92715 
••• : ......................................... c ........................ :.714-752-3800 

Inf<irmation ContJ:o~ Dept EM7 9610 B6l1anca Ave, Los Angeles, CA 90045 
.......• :.) •.•........... c ... c .......................................... 213-841-8520 

§Innotronics, Brooks Rd, Uncoln, MA 01773 ............. : ......... , ...... 617-678-8720 
Innovatek Microsystems, Inc., Smithfield Rd, Rl Box 104, Millerton, NY 12548-9720 

.... : ...... , .............. : .. > ............................. c •. ,'" ......... 914-373-9003 
§ Intech, Instruments OiY.; 282 Brokaw Rd., Santa Clara, CA 95050 .' 408-727-0500 
§ Integrated Computer Systems, 6305 Arizona PI., P.O. BoX 45405, Los Angeles, CA 90045 

...................................... : ........... " .................... 213-417-8888 
KinetiC Sys., 11 Maryknoll Dr., Lockport, IL 60441 .. .. .. .. .. .. .. .. .. .. ... 815-838-0005 
Kontron Elctrns., 1230 Charleston Rd., Mountain View, CA 94039-7230 

.' ............................................................ '. . . . . . . . .. 415-965-70?0 
Matrix Corp., 1639 Green St, Raleigh, NC 27803 ......................... ·919-833-2837 
Matrox Elctrn. Sys., 1055 St Regis Blvd, Dorva~ QU, ~ANADA H9P 2T 4 

" ........ ,..................................... ................. 514-685-2630 
Mitr,,; sys, 1011 Grand Central Aye., Glend8le, CA 91'201-3010 ......... 818-244'4600 
MOilolithic Sys., 84lnver~9ss 9ircle E, EngleYfoOO, CO 801'12 .: ........ 303-79<>'7'100 

§Motorola Semiconductor Prods. Sector, Adv. 72,-Box 20912, Phoenix, AZ. 85036 
..... : ................ c. , ............... ; c •. : ........... ' •. ,. . • . • . • . . . • . •. 602-244-6900 

Mupac, 10 Mupac Dr, Brockton, MA 02401 ............................. 617-588-6110 
Omnibyte Corp., 245 W. RooseveH Rd, Bldg. 1-5, W. Chicago, tt. 60185 

....................................................................... ; '312-231-6880 
PlICilic Microcomputers, Inc, 180 Chesteifield Dr, Cardiff, CA 92007 .... 619-436c8849 
PhotcibEllI,26 Just Rd., Fairfield, NJ 07006 ......................... : ... : 201-227,3613 
RCA Solid State Div, Route 202, Somerville, NJ .. 08876 .................. 201-685-6900 
RCA Solid State Div., Mic(o Processors/Memories/Peripherals, Route 202, 'Somerville, 

NJ .08876 ................................. c ....................... .'.. 201 "685-6000 
SGS Semiconductor Cqrporation, 1 000 ,~. Bell Road,Phoenix, f\Z. 85022 

............ , ...•. ' .. , ................................. ; ............... , .... 802-867-6100 
Signum Systems, 726 Santa Monica Blvd, Santa Monica, CA 90401 ....... 213-451-5382 

§Software Dynamics, 2111 W. Crescent Ave.G;Ariaheim,·CA 92801- ..... 714-635-4760 
Standard Engrg., 44800 Industrial Dr., Fremont, CA 94538·: .......... : ... 415-6.57-7555 
Step Engineering, P.O: Sox 61166, Sunnyvaie, CA 94088 ............... 408-733-1'837 
Tektronix, Inc.,'P. O.Box 500, Y3-314, Beavertoil, OR 97077 .... ·.800-547-1512;Oregon 

only 800-452-1877 
§Zax Corp., 2572 Whne Rd., Irvine,CA 92714 ....... , ... : '714-474-117O;S00-421-0982 

Microscopes-3700 - See Vol. B 

Microscopes, Measuring-29m) - See Vol.·D 

Microwave Comb Generator - See Generators, Microwave 
(Vol. D) 

PRODUCT INDEX & DIRECTORY 

Microwave Integrated Circuits (MICs)-3450 
t Daleo Ind&., Inc., Box 5225, Compton, CA 90224,213-631-1143 ••••.•.•. A.170S 
tGeneral Microwave Corp., 155 Marine St., Farmingdale, NY· 11735, 516-694-3600 

,., •••• , •. " •• , •.•.•••• , •.•.•• , ••••••.• , ••••• , .• '.,., •.•.•• , ........ A.1712 
t Adams-Russell, Anzac Div.; 80 Cambridge St., Burlington, MA 01803 .... 671-273-3333 
t Airtron, Litton Industries, Inc., 200 E. Hanover Ave, Morris Plains, NJ .07950 

..... _ ... : ................................................. :.: .......... 201-539-5500 
t Alpha Inds., Inc.-Microelectronic Div, 2800 Crystal Drive, Hatflllid, PA 19440 

.......... c ................................................. , .......... 215-822-131 I 
Alpha Inds., Inc.-MSD Div, 20 Syl~an Rd, Woburr\, MA Ol801 .: .... c .•••. 617-935-5150 
Alpha Inds., Inc. - J'RG Millimeter Comp., 20 Sylvan Rd, Woeum, MA 01801 

........................................................ ·;c •.•.........• 617-935-5150 
American Electronic Labs., BOx 552, Lansdale, PA 1,9446" .. .. . .. .. .. .... 215-822-2929. 

§t Avantek, Inc., 3175 Bowers Avf'" Santa Clara, CA 96054 ................ 408-496-6710 
t Central Microwave Co., Alpha Inds., Inc., 12180' Prichard Farm Rd, Maryland Heights, MO 

63043 ......................................... ,., ... , .................. 314-291-5270 
Compact Software, Inc, Comsat Corp., 1131 San Antonia Rd., Palo Atto,CA iJ4303 

.............................. , ......................... : .............. 415-966-8440 
Eaton Corp., Microwave cOmponents Div., 680 W. Maude Ave, Sunnyvale, CA 94086 

.. ' ............................................•............... : 408-733-3883 
Electro Rent Corp., 4209 Van Owen Place, 'Burbank; CA91505 ......... 818,843;1221 
EpsilorH.ambda Elctrns. Corp., 427 Slevens Sl, Geneva, IL 80134 ...... 312-232-9611 

. t Frequency Elctrns., 55 Charles lindbergh Blvd., Mitchel Field, NY 11553' 
. . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . . . . . . .. . 518,794-4500 

Harris Microwave Semiconductor, 1530 Mccarthy Blvd., Milpitas, CA 95035 
.............. ........................ 408-262-2222 

Hewlett·Packard Co., 1820 Embarcadero Rd, 'Palo AltO, CA 94303 .. Call Local SIs. 011. 
t Hughes Aircraft Co, Microelctrn. Sys. Div., 2601. Campus Dr., Irvine, CA 92715 

................................... ~........... . , 714-752-3800 
Hyletronics, Newtown Rd., Littleton, MA 01460 ................... ,..... 617-48fn8911 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 

. 07981 ............. ; ............. : .......................... 201-887-8100 
t Litton Systems, Inc., Electron Dvcs. Div., 960 Industrial Rd., San Carlos, CA 94070 

.••••••••••••.•••• c .•••••••••••• : ••••.•••••••••••••••••••••••.••••• :.415-591-8411 
• M/A-COM Microwave Circuits, Inc., Sjouth Ave" Burlington, MA 01803 .. 617-272-3000 

M/ A:Com Microwave Components, Inc., M/ A-Com; South Alienue, Burlington, MA 01803 
...................... '\ ................... : . . .. . . . . . . . . . . . .. . . . . . . . ... 617-272-3000 

§t Magnum Microwave Corp., 365 Ravandale Dr, Mountain View, CA 94043 
, ............... , ....... ~ ..................... , .................... 415-968-9281 

§t 3M-Electronic Products Division, Bldg. 502, P.o. Box 2963, Austin, TX 18769-2963 
.. ' .... :" ........................ : .. ". . ." ..... : .. .... 512-834-6682 

t Microwave AsSOCs. Ltd, Humphrey Rd., Dunstable, Bedlordshire, ENGLAND LU5 4Sx, 
England .................................... , .. ".. 44-(582) 60-14-41' 

Milsubishi Elctrns. America, Inc., Semiconductor Div., 1050 East Arques Ave., SunnYvale, 
CA 94088 .,.................. .. .. . .. .. .. .. .. . 408-730-5900 

t Narda Microwave Corp., 435 Moreland Rd, Hauppauge, NY 11788 ..... 518-231-1700 
North Hills Elctrns., 1 ,o,lexander PI., Glen'Cove, NY 11542 516'67.1-5700 

§tPlessey Semiconductors, 1841 Kaiser Ave., Irvine, CA 92714 714-540-9979 
RHG Electronics Lab., Inc., 161 E.lndustryCl, Deer Park, NY 1.1729 516:242:1-100 
Sanders Assocs, Flexprint Prods. Div.: Grenier Fld, Manchester, NH 03103 

, ... 603-669-4615 
Teledyne MicroelectroniCS, 12984 Panama Sl, Los Angeles, CA 90066 

.... , . . . . . . . . . . . . . . . . . . . . . . . 213-822-8229;213-870-9831 
t Teledyne Microwave, 1290 Terra ~lIa Ave., Mountain View, CA 94043 

....................... .................... .............. 415-968,2211 
§ Thor Elctrns, 321 Pennsylva~ia Ave., linder\ .NJ 07036 ................. 201-486-3300 
tTRAK Microwave Corp., 4726 Eisenhower Blvd, Dept E5, Tampa, FL 33614 

........................................................................... 81a,.884-1411 
t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 ...... . . " '408-732-0880 

Varian Associates, Inc., Microwave Tube Div, 611 Hansen Way, palo AHo, CA 94303 

~ V~r~~i~~ Mi,;;~~ave Corp., 276 Li~ih' B~d,'Midc:iI~~~~: Nj 'OBM6 ... : ~~~~::~~~ 
Microwave Receivers -See-Receivers, Microwave 

Mirrors, Cold-3700 - See Vol. B 

Mirrors, Front SUrface-3700 - See Vol. B 

Mirrors, Hot-3700 - See VofB 

Mixers, Audio-1300 - See Vol, D 

Mixers, Microwave~3450 
t Mini-Circuits Lab., 2625 E. 14th St, P.O. Boi! 166, Brooklyn, NY 11235, 

718-934-4500 
............... : ' ......... , •. , .................... , •..••.•.•..... A.1716-1779 

North HiI.IS Elctrns., 1 Alexander.PI., Glen COve, NY 11542, 516-671-5700 
... , ....... : ••.•.•.•... : ...................... : .•. :: .................... A·1780 

tAdams-Russel( Anzac Div., 80 cambridge Sl; Burlington, MA 01893' ..... 671'273'3333 
t Airtron, Litton industrtes, Inc., 200 E. Hanover Ava, MOrrIs Plains; NJ,07950 • 
. . " ............... :.. .. .. .. .. .. .' . ..' 20l-E\39-5500 
Alpha Inds., Inc, Microwave Comp.'Div., 90 Glenn St, Lawrence,MA 01843 

.......................................................................... 617-681-8520 
Alpha Inds., Inc.-MSD Div, 20 Sylvan Rd, \"Iobum, MA 01801 ........... 617-935-5150 
Alpha Inds., Inc. - TAG Millimeter Comp., 20 Sylvan Rd"Wobum, MA .01801 .. 

............. ..................... .................. : ................. 617:935-5150 
§t Anaren Micro1('<8ve, P.O. Box 178, 6635 Kirkville Ad., ~ Syracuse, NY 13057 

.. .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. ...................................... 315432-8909 
§t Aliantel<, Inc, 3175 Bowers Av!J., Santa Clara, CA 95054 ................. 408,498-6710 

t Eastern Microwave, 4 Gill St:,'Woburn, MA 01801 ...................... c. 617:935-8600 
t Eaton Corp., Microwave Components Div., 6S0 W. M$ude.Ave., Sunnyvale, CA' 94086' 

.. .. .. .. . .. .. .. .. . .. .. . . .. .... .. . .. .. .. .. .. .. .. .... ...... 408-733-3883 
§ Eaton Corp., Elctrn. Instrmn. Div., 5340 Alia Rd.; Los Ang~les, CA 90066 

Elcom Systems, Inc., 932 Clint Moore RiI, Boca Raton,FL 33431 305-994-177 ~ 
t Epsilon-Lambda Elctrns. Corp, 427 .. St9vens SI.: Geneva, IL '60134 ....... 312'232,96il 

A-S4 . §:""Product soId'1hrough distr1butors t-Product meets MIL specs EEM1985 ,:-
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§t Harris Corp., PRO Elctms. Div., 6801 Jericho Tpke:, Syosset, NY 11791 
· . . . . . . . . . . . . . . . .. .................................................... 516-364-()400 

Hewlett-Packard Co., j 820 Embarcadero Rd. Palo Aho, CA 94303 .. Call Local Sis. Off. 
Hughes Aircraft Co, Aerospace Grps./Support Sys., P.O. Box 90515, Los Angeles, CA 

90009 ............................ : ................................... 213-670-1515 
Hughes Aircraft Co., Microelctm. Sys. Div., 2601 Campus Dr. Irvine, CA 92715 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefierson Rd., Whippany, NJ 

07981 .......... ...................................... 201-887-8100 
t LNR Communications, Inc., 180 Marcus Blvd. Hauppauge, NY 11788 516-273-7111 
t Lorch Elctms., 105 Cedar La, Englewood, NJ 07631 .............. 201-569-8282 

MIA-COM Microwave Circuits, Inc., South Ave., Burlington, MA.01803 .. 617-272-3000 
MI A-Com Microwave Components, Inc., MIA-Com, South Avenue, Burlington, MA 01803 

.. .. . .. .. .. . .. .. .. . . .. .. .. . .. .. .... .............................. 617-272-3000 
MIA-Com Millimeter Products, MIA-Corn Inc., Second Avenue, Burlington, MA 01803 

. .. .. .. . .. . .. .. . . .. .. .. .. .. . .. .. .. ............................. 617-272-3000 
§t Magnum Microwave Corp., 365 Ravendale Dr. Mountain View, CA 94043 

.. .. .. .. .. .. .. .. .. .... ................. ... 415-968-9281 
Maury Microwave, 8610 Helms Ave. Cucamonga, CA 91730 ............ 714-987-4715 

t Merrimac Inds., 41 Fairfield PI., West Caldwell, NJ 07006 ............... 201-575-1300 
t Microlab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
§ Micro-Now Instr. Co., Inc., 8260 N. Elmwood St, P.O. Box 856, Skokie, IL 60077 

· . . . .. . . .. .. . . .. .. . . .. . .. . . .. . .. .. . .. .. . 312-677-4700 
Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ' . . . . . . . . . . . . . . . .. 203-866-8000 

t Microwave Assocs. Ltd., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, 
England ... .. .. .. .. .. .. .. .. .. .. .... ...... 44-(582) 60-14-41 

§ Microwave Development Labs., 10 Michigan Dr., Natick, MA 01760 . . .. 617-655-0060 
t Microwave/Sys., 1 Adler Dr., E. Syracuse, NY 13057 .................... 31'5-437-9951 
t Mitec Elclms. 15 Commerce St, Williston, VT 05495 .................... 802-864-0064 

§tMITEQ Inc., 125 Ricelield Lane, Hauppauge, NY 11788 ................. 516-543-8873 
t Narda Microwave Corp., 435 Moreland Rd., Hauppauge, NY 11768 ..... 516-231-1700 
t Norsal Inds. 85 0 Hoffman Lane So., Central Islip, NY 11722 516-234-1200 
tPremier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 

RHG Electronics Lab., Inc., 161 E. Industry Cl, Deer Park, NY 11729 .... 516-242-1100 
t Sage Laboratories,./nc., 3 Huron Dr., Nalick, MA 01778 .................. 617-653-0644 

§t Systron-Donner Microwave Div., 14844 Oxnard SI., Van Nuys, CA 91409 
..................................... 818-786-1760 

tTechnical Research & MIg., Inc., R.F.D. #10, Manchester, NH 03103 .... 603-627-6000 
t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 ......... 408-732-0880 

Varian Associates, Inc., Microwave Tube Div., 611 Hansen Way, Palo Aha, CA 94303 
.. . . .. .. .. . .. .. .. . .. .. . . .. .. . .. .. .. .. .. . . 415-493-4000 

tVectronics Microwave Corp., 276 Lincoln· Blvd., Middlesex, NJ 06846 201-356-2377 
§Waveline, Box 718, W. Caldwell, NJ 07006 ............................. 201-226-9100 

Mixers, RF-3450 
t Mini-Circuits Lab., 2625 E. 14th SI., P.O. Box 166, Brooklyn, NY 11235, 

718-934-4500 
................................. .. .................... ....................... A·'7'9-'743 

t Adams-Russell, Anzac Div., 80 Cambridge St. Burlington, MA 01803 .... 671-273-3333 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd., Wobum, MA 01801 ........... 617-935-5150 

§t Anaren Microwave, p.o. Box 178,6635 Kirkville Rd., E. Syracuse, NY 13057 
· . . .. . . . .... . . .................................... _ ...... '315-432-8909 

§t Avantek, Inc., 3175 Bowers Ave., S~nta Clara, CA 95054 ................ 408-496-6710 
t Eaton Corp., Microwave CompOnents Div., 680 W. Maude Ava, Sunnyva]e, CA 94086 

.. .. .. .. .. .. .. . .. .. .. .. .. .. .. ... .............. . 408-733-3883 
§ Eaton Corp., Elctm. Inslrmn. Div •. 5340 Alia Rd., Los Angeles, CA 90066 
jlcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33431 ....... 305-994-1774 
Engelmann Microwave Co., KDI Pyrofilm, 60 S. Jefierson Rd., Whippany, NJ 07981 

...................................... 201-887-5700. 
Hughes Aircraft Co, Aerospace Grps./Support Sys., P.O. Box 90515, Los Angeles, CA 

90009 ".. .... .......... .. ................ 213-670-1515 
Hughes Aircraft Co., Microelclrn. Sys. Div., 2601 Campus Dr., Irvine, CA 92715 

............... . ............................................. 714-752-3800 
KDI Electronics, Inc., Engelmann & Pyrolilm Divisions, 60 S. Jefferson Rd. Whippany, NJ 

07981 ............................... 201-687-8100 
t Lorch Elctms., 105 Cedar La, Englewood, NJ 07631 ................... 201-569-8282 
§ Macom Inds., 8230 Haskell Ave., Van Nuys, CA 91406 

M I A-COM Microwave Circuits, Inc. South Ava, Burlington, MA 01803 .. 617-272-3000 
§t Magnum Microwave Corp., 365 Ravendale Dr., Mountain View, CA 94043 

.................................. 415-968-9281 
t Merrimac Inds., 41 Fairfield PI., West Caldwell, NJ 07006' ................ 201-575-1300 

Microphase, 587 Connecticut Ave., Norwalk, CT 06856 .. . . . . . . . . . . . . . .. 203-866-8000 
§ Microwave Development WIDs. 10 Michigan Dr., Natick, MAJ)1760 ..... 617-655-0060 

Microwave Fitter Inc. 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315'437-3953; 
800-448-1668 

Microwave/Sys.,1 Adler Dr., E. Syracuse, NY 13057 ................... 315-437-9951 
§tMITEQ Inc., 125 Ricetield Lane, Hauppauge, NY 11788 ., ............... 516-543-6873 
§t Plessey Semiconductors, 1641 Kaiser Ave. Irvine, CA 92714 ........... 714-540-9979 

REPCO, 2421 N. Orange Blossom Trail, Box 7065, Orlando, FL 32854 .' 305-843-11464 
RHG Electronics Lab., Inc., 161 E.lndustry Cl, Deer Park, NY 11729 .... 516-242-1100 
Summn Engineering Corp., Box 938, Bozeman, MT 59715 .............. 406-587-4511 

§t Systron-Donner Microwave Div., 14644.0xnard St, Van Nuys, CA 91409 
...... ......... ...... .... ............... .............. ...... 818-786-1760 

t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 . . . . . . . .. 408-732-0880 
Weinschel Engrg., One Weinschel La, Ganhe'1'burg, MD 20877 .......... 301-948-3434; 

8OD-638-2048 

Modems -See Modulator/Demodulators, Data (Vol. D) 

Modems, Broadband RF-1900 - See Vol. D 

Modems, Communications, Eliminator/Line Driver-1900 
- See Vol. D 

Modems, Communications, Line Receivers-1900 - See 
Vol. D 

Modules, Analog Multiplier-3130 

Modems, Communications, Long Haul-1900 - See 
Vol.D 

Modems, Communications, Short Haul (Limited 
Distance)-1900 - See Vol. D 

Modular Telephone Cords - See Cable, Telephone 
(Vol. D) 

Modulation Transfer Analyzers - See Analyzers, Transfer 
Function (Vol. D) 

Modulator/Demodulators, Data-2000 - See Vol. D 

Modulator/Demodulators, Laser-3700 - See Vol. B 

Modulators, AM-1900 - See Vol. D 

Modulators, FM-1900 - See Vol. D 

Modulators, Light-3700 - See Vol. B 

Modulators, Magnetic-2200 - See Vol. D 

Modulators, Microwave~3400 - See Vol. D 

Modulators, Phase-1900 - See Vol. D 

Modulators, Pulse-3.400 - See Vol. D 

Modulators, RF-1900 - See Vol. D 

Modulators, Video-2200 - See Vol. D 

Modules, Amplifier-Also See Amplifiers, Specific Types-
3130 

t Analog Modules, Inc., 126 Baywood Avenue, Longwood, FL 32750, 
305-339-4356/4355 ... , .......................................... , 001004 

§t Intech, Microcircuits DiY" 2270 Martin Ave" ·Santa Clara, CA 95050, 408-988-4930 
••••.• , •.••.•..••.• , ........................ , ••. ,., •••• , •. , ....... A·,672 

Modular Devices, 50 Orville Dr., Bohemia, NY 11716, 516-567-9620 .•• :. 0.1011 
Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix, Ai. 85036, 

602-244-6900 •..... ~ ...................................... , ...... A.,688 
Validyne Engrg. Corp., 8626 Wilbur Ave., Northridge, CA 91324, 818-886-2057 

.................................................................. 0·1164 
t Alpha Inds., InC.-Microelectronic Div., 2800 Crystal Drive, Hatfield, PA 19440 

........................................................ 215-822-1311 
Alpha Inds., Inc., Microwave Camp. Div., 90 Glenn St, Lawrence, MA 01843 

...................................................................... 617-681-8520 
Amperex Elctrn. Corp., Slatersville Div., Providence Pike, Slatersville, RI 02876 

.......................................... '. . . . . . . . .. . . . . . . . . .. . . . . . . . .. 401-762-3800 
Amplifier Research, 160 School House Rd., Souderton, PA 18964-9990 

....................................................................... 215-723-8181 
t Analog Devices, P.O. Box 280, Norwood, MA 02062 .................... 617-329-4700 

Analogic Corp. Data Conversion Prods. Grp., A~dubon Rd., Wakefield; MA 01880 
...................................................................... 617-246-0300 

§t Avantek, Inc., 3175 Bowers Ava, Santa Clara, CA 95054 ................ 408-496-6710 
Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 
Canberra Ind., One State SI.,Meriden, CT 06450 ..... 203-238-2351 

tCELCO, 70 Constantine Dr. Mahwah, NJ 07430 ...................... c. 201-327-1123 
Control Prods., Devar, Inc., P.D. Box 589, Bridgeport, CT 06601 203-368-6751 

t Datel, General Electric Co. 11 Cabot Blvd. Mansfield. MA 02048 ........ 617-339-9341 
EH Electronics, Ino. Sub. EH Inll, Inc., 48507 Milmant Drive, Fremon~ CA 94538 

....................................................................... 415-651-2340 
Hybrid Systems Corp., 22 Linnell Circle, Billerica, MA 01821 ... , ......... 617-667-8700 
Infodex, Inc., 395 W. Main SI., Waterbury, CT 06702 ..................... 203-757-9291 
Information Control Corp., Abacus Div. Dept EM7, 9610 Bellanca Ave., Los Angeles, CA 

90045 .. ............................................................. 213-641 '8520 
t Inland Motor, Kollmorgen Corp. 501 First SI., Radford,. VA 24141 ........ 703-639-9045 

Instruments lor Industry, Inc., 151 Tilledo St, Farmingdale, NY 11735 ... 516-694-1414 
t International Sensor Systems, Inc., Aur<;>ra Industrial Pk., Box 345; Aurora, NE 68818 . 

......................................................... ' .............. 402-694-6111 
Macro Electronics Corp., 23 Royalston Lane, So. Setauket, NY 11720 ... 516-698-3357 
MERET, Inc., 1815 24th·St., Santa Monica, CA 90404-4998 ............. 213-828-7496 
Modular Audio Prods., Modular Devices Inc., 50 Orville Dr., Bohernia, NY 11716 

...................................................................... 516-567-9620 
. § MVP Elclrns., 1161 N. Tustin, Orange, CA 92667 ................. 714-639-9246 

§ New-Tone Electronics, Inc., 44 Farrand SI., Bloomfield, NJ 07003' ....... 201-749-5089 
PUlse...friStrs. Co., 1234 Francisco, Torrance, CA 90502 .................. 213-515-5330 
Skari-A-Matic, ~x S, Elbridge, NY 13060 ..... r . . . . . . . . . . . . . 315-689-3961 

§Tennelec,601 Tumpike,~Ridge, TN 37830 .............. :....... 615-483-8405 
Texmate, Inc. 346 S. Cedros Ave. P.o.·Box 200q, Solana Baach, CA 92075· 

................................................................... 619-481-7177 
tTRAK Microwave Corp. 4726 Eisenh()wer Blvd., Dept.E5, Tampa, FL 33614 

...................................................................... 813-684-1411 
f Transmagnetics, 210 Adams Blvd., Farmingdale,' NY 11735 . 
t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94068 ............... . 

TRW, RF Devices Div. 14520 Aviation Blvd. Lawndale, CA 90;260 . 
Tustin Elctrns. Co., 1431 E. Saint Andrews PI. Santa Ana, CA 92705 .... 

Modules, Analog Multiplier-3130 

516-293-3100 
408-732-0880 
213-536-0888 
714-549-0391 

tTransmagnetlcs, 210 Adams Blvd., Farmingdale, NY 11735, 516-293-3100 
................................. , .. ,. d .... _ ..................... 001162 

t Acromag, 30765 Wixom Rd., wixorn M148096 ..... .313-624-1541 
t'Ana/og Devices, P.D. Box 280, Norwood, MA 02062 .............. , ..... 617-329-4700 

. §..,.Product sold through distributors t-Product meets MIL specs A-a5 



Modules, Analog MUltlplier-3130 (Cont'd) 
Analoglc corp. Data ConvarsionPrpds. Grp., Audubon 'Rei, Wakefl8id, MA 01880 

... , ... , ... , ........ , .. , ..... ,.,., ........ , ..... , ••. , .. ,., .. , ...... , ... 617-246-0300 
Burr-Brown COrp., P.O. Box 11400, Tucson, AZ 85734 , .. ,., .. , ........•. 6Oi746-1111 

§ Control Prods., Devar, Inc" P,O. Box 589,BricIgeport, CT 06601 •........ '203-368-6751 
§t General Magn91ics, 211 Grove St. BIoomfi8ldl NJ'07003 •.............. '201-743-2700 

, Hughes Aircraft co. Aerospace GrpS./Suppoi1 Sys., P.O. Box 90515, Los ~ngeles, CA 
90009 ..... , .............•...•.......•.....•.....•.................... 213-670-1515 

,'Hughes Aircraft CO. Microelctni. Sys. DiV. 2601: Campus Dr. Irvine, GA 92715 
................ : ..... : ....... c ...• , ....•....•.. : .. ::., .....•........ : .: ... 7,14-752"3800 

. tHybrid Syst~ Corp., 22 Linnell Circle, Billerica, MA 01821 ............. 617-667:8700 
§ Intech,:Mii;rocircults ~iv. 2270 Martin Aye., Santa'CIara, CA 95050 ... ,.. 408-98~9,30, 
t Natel Engrg. CO. Inc., 4550 RunwilY St, S1mi Valley, CA 93063 ........ ~ •• 805-581,3950 

Phoenix Data, Inc., 3384 W. Osborn Rd., Phoenix, AZ 85017' .......... ' •. '602'278-8528 

ModU~eS,Analog-to-Di~ital Conversion~3130 ' " 
ADAC CQrp.,]O TOYf8r ~',Pk., Woburn, MA01801, 817"~H86a •••• P01136 
Analoglc Corp., Data Cor!venlon Prods. Grp:, Audubon Rd., Wakefield, MA ' 

01880, 611-246-0300 ................... ; ..... :., ••• ~' ................... 'Do1138 
t Datel, General Electrlc~, 11 Ca,bot Blvd., Mansfield, MA02048, 811-339-9~1 

· ...... ',' ...................................................... '.. Do1083 
t ILC Data Device Corp., 105 Wilbur ,PL, B_mla. NV 11118, 518-581-5800 
'. • ........... , ...................... :" ;'; ........ , .... :.:: ..... ' ....... po11S1 

,Preston ScientifiC, 805 E.C8rritoa.Al'e., A!I8,lJelm~ C~ ~2B!I5, m-n6-64QO 
......................................................... ' ......... Do1161 

t Tra':*"89netlcs, 210 AclaIftS Blvd., Farmingdale, NY 11136, 516-293-3,100 
..................... : .......... ; .... , .......... : ..... : ............ Do1182 

tAcromag. 30765 Wixom Rd. Wixomi·MI48096 .................. , : .... :.313-624-1541 
tAnalog DilI(ices, P.O. Box 280. NorWood, MA 02062 .......•.......•.... 617-329-4700 

Applied MicroTeehnlg.. A Burr Brown Co., 3669 E 44th S1reet, Tucson, AZ 85713 
· ............................................ , ...•.••... " ... : ..•..•.... ' 602-622-8605 

t Astronautics COrporation of America, P.O. Box 523, MilwaUkee, WI 53201-0523 • 
...................•.........•................. : ...•..•...........•.... 414-447-8200 

t Beckman Industrial COrp., Electronic Teehiiologies DIY .• 2500 Harbor Blvd. Fullerton,' CA' 
92634 ...... , ...................................... : .................. 714-871-4648 

Burr-Brown Corp., P.O. Box 114Cfo, Tucson. liZ. 85734 .................. 602-746-1111 
Canberra Ind., One Stale St, Meriden, ct 08450 ........................ 203-238-~1, 

§ CtnC Instr. Div. Connecticut microComputer Inc., 568 Danbt,lry Road, New Milford, CT 
06776 ................... :' .............. , .............. ': ............... ' 203-354-9395 

t Compu1QfGony6l'$ions Corp., 6 Dunton Ct. E. Northport. NY 11731 .... , 51&-261-3300 
Cybersystern!!; Inc., 7540 South Memorial Pkwy. Huntsville, AL 35802 .. 205-883-4410 

§Data Translation, 100 locke Dr~Marlboro, MA 01752 ... .' ............... 617-481-3700 
Datawest,.7333E.l,lelmDr, Scotts!laIa, AZ 852BO ...................... 602-948-3280 
Digitsl Equip., One Iron Way, Marlborough, MA 01752' , 

§t Dymec, ~ Lowell Aye., Winc:hes1er,~ 0189Q ... , .............•....•.•.. 617-,29-7870 
§ Giddings & Lewis EIctms., A UnH otAMCA Inll., 666 S. Military Rei, P.O. Box 1658, Fond 

du Lac. WI 5493,5 • , .. ; ..................................... , •. , ....... 414-921'7100 
t Hughes Aircraft, CO. Mlcroelc1m. Sys. Div. 2601 Campus Dr. Irvine, CA 92715 

.................... , .. , ....... , ........... , ... , ..... .' ......... , .. :, .... 714-752-3800 
tHybrid Systems Corp., 22 Linnell Circle, Billerica, MA 01821 .: ... : ... , ... 617-667-8700 
Ii Industrial Computer Designs; Inc.. ~1264 La Bay'; Drive, Wes1lake Village, CA 91362' 

...................................... , .................... '" . . . .. . ... 618-669-31.79 
Information Control COrp., Abacus Diy. Dept EM7. 9610 Bell8llC8,AYe., Los Angeles, CA 

90045 ............................................ : .................... 213-641-8520 
§t Intech, MIcrocircuits Div. 2270 Martin Ave. Santa Clara, CA 95050 .•.... 408-9B8-4930, 

t Interface Engrg.,3,66 Lindelof Ave., StoughlOn, MA 02012 ...•...•..... ,. 617-344-7383 
t International SensOr Systems. Inc., Aurora Industrial Pk. Box 345, Aurora, NE 68818 

.............. , ....... : .............. , .................................. 402-694-6111 
Kinetic Sys., 11 Maryknoll Dr. Lockpor1.lL 60441 .' ................ ' ...... 815-83&0005 
LeCroy Resch. Sys. Corp.. 700 S.Main St" $pril)g VIy. NY 10977 ..•.•.. 914-425-2000 
LeCroy Resch. Sys. Corp. (caL). 1806 Embarcadero Rd. Palo AftO: CA 94303 
' .......... : ...... .' .. ; ........ ', ... , ..... , ................................. 415-856-1800 
Macro Electronics COrp., 23 Royalston ~ So. Setauket, NY,11720 .. ,' 51&,698-3357 
MERET.1nc.. 1815 24th St, Santa MonIca, CA 90404-4998' : ........ : ... 213-826-7496 

tMicro Networks, 324 Clark SL, Worcester, MA 01806 .................... 617-852-5400 
t 1Ijate! Engrg. CO. Inc., 4550 Runway St, Simi Valley. CA 93063 .•........ 805-581-3950 
§ NES. Inc. (Natio~ide Eleclronic Systems). 3003 Wakefi8Id, Carpentersville, u.. 60110 

North.;;.;·p;~Ic;.;·~·;·,.M~·~·F~~·N.io7006··:::::::::::~~-= 
§ Opto 22, 15461 Springcjale SL. Huntington Bch. CA 92649 , .... , .......... :714-891-5861 

§t PhQenix Data, Inc.. 3384 W. Osborn Rei, Phoenix, AZ 85017 .•.•..... ,.. 6Q2-278-8528 
Pref!!ffild EIcIrns., Inc., Main l,ine Dr. P.o.Box 954, WestIiek:I, MA 010116 . 

• , ............... : ......... '. .. .. . . .. .. • . . . . .. . . • . .. • .. ..• • .. .. . .. .. .... 413-586-2301 
§ RCA Solid StateDiv. Micro procesSors/MemorieS/Peripherals, ~'202, Somerville, 

NJ 08876 ................. .' ..................... , ...... :: ......... :.... 2OHI85-8000 
t RoIm MiI-SpecCQmpu1ers, Rolm Corp., 1 RiYer Oaks Pt, San ~ CA 95134 I 

• .............................. ' ........•.. , .................... : ........ 408-942-8000 
Serial, lab Prods., Inc:, 162 Cook Lane, P.O. Box 766, MarI~ MA 01752 " 

................ ' ............. " ...•......... ,o' ..•. , .. " ............. ; .... 61.7-48hl684 
Standard Eft9I'9, 44800 Industrial Dr. Fremont; CA 94538 ............. :.' 41'5-657c7555 
S1rawbeny Tree Computers, 949 CaacadeDr. Sunnyvale, CA 94087 •... 408-736-3083 
SYMBICON, 59 Route lOlA, Amherst, NIi 03031 , ................. , .. , .. 603-673-8898 
Taurus Computer P~.Iric., 1:155 Woodward Dr. OItI!.wa,ON, CANADA K2C0PQ' 

.•....•.•..•....•.....•.•...•......•. : ...•..............•.....•.••..... 613-2~1 
Teledyne Mk:roele<::tronics, 12964 Panama St, Los Angeles, CA 110066 

" ..... ; ................................ ; .. .. .. • . .. .. .. ... 213-822-8229;213-870-00a 1 
§Tennalec, 601 Tumpike, oak. RIdge, TN 37630 , ..... ;: .; ................... 615-483-8405 

Texmata, .Inc.. 34B S. Cedros Ave. F'.O. Box 2000. Solana Beech, CA 92075 
, .................... , ............... : ................ ; ............... " .. ,. 6.19-481-71<7 

, Tustin EIcIms. Co. 1431 E. Salm'Andrews PI., Santa Ana, CA 92705 .... 714-549-0391 
§VeecIer-Root, 70 Sargeant St, !iartford, 9T 06102 ...................... 203-527-7201 

Xycom, 750 N. Maple Rei, Saline, MI4B176 ................. , .......... ' ..... 313-429-4971 

M9dules, Arithmetic (Binary)-3130 . . 
Intech •. Mlc;roclrcults DIY., 2270 Martin Ave., Santa Clara, CA i505O, 406-988-4930 

............................... ~ .............. ': •••••••••• ; .•••••• A.1672 
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Modules, Control & SWitching-22GO - See Vol. D 

Modules, Data Acquisition-2325 - See Vol. D, 

Modules, Data Retention-2325-SeeVo{D ( 

Modules Delay Line-2350 
Technnrol,1952 E. Allegheny, Philadelphia, PA 19134, 215-42Hl05 •••. 8.1010 

. t Anders, Inc., n Wolcott Rei, Sirpsbury, CT 0&070 L ............... , ..... 203-658-7666 

Modules, Digital-to-Analog Conversion-3130 ... . A=~~~~ ~~.~:.~~.:~~.~'.~~~~.~: ~1139 
tl)atel, General ElectrlcCo,. 11 Cabot Blvd., Mansfield, MA 02048,817-339-9341 

,.,' ........ : ............................... .' ............. ; .......... Dol083 
tlLC DaIlI Device Corp., 105'Wllbur PL, Bohemia, NY 11716, 516-587-5601! 
.................................... : ............................. Do1151 

t Interlace Engrg., 386 Undelol Ave., StOughton; MA 02072, 817-344-7383 
,., •••• _ ........................... '.:.,' ..... ; ................ : ...... Do1158 

Preston ScIentific" \IOI! E. Carritos Ave., Anaheim, CA 92805, 714-nB..&400 
............... ; ••• .' •••••••• ; .••••••• • f .................... \ ....... • Do1181 

tAcromag, :30765 Wixom Rd,Wixorn, MI4B096 ................. .' ....... 313-824-1541 
t {lnalog Devices, p.o, Box 280, Norwood, MA 02062 .... .. .. .. .. .. .. .... 617-329-4700 

AppIIed,Micro Teehnlg., A Burr BrOwn Co., 3669 E 44", Stteei, Tucson, AZ 85713 
................. : ....... ', ... .. .. . . . . . .. ...... .. .. . .. . .. .... .. .. .. . . .. ... 602-6j!2-8605 

t Astronautics Corporation of America, P.O. Box 523. Milwaukee, WI 53201-0523 
...... : ............ : ..... : ..................... ; ..................... : .. 414-447-8200 

t I3eckrni!J\ Industrial Corp.,.Eleclronlc TeChnologies Div., 2500 Harbor Blvd. Fullerton, CA 
92634 ......................................... : ....................... 714-871-4848 

Burr.Brown Corp.. P.o. Box 114O(r,Tucson, AZ 85734 ......... , ........ 802-7~1111 
§ CtnC Instr. Diy. Connecticul mIcroCOlJ1luIer Inc., 568 Danbury Road, New Milford, CT 

. 0&n6 .............. ' ........... : ............. :. . .. . . . . . ... .. . . .. .. . .. ... 203-354-9395 
teomputer COnversions COrp. 6 Dunton Ct. E. NOrthport. NY 11731 ..... 516-261-3300 

, Cybe(systems, Inc., 7540 South Merncrial Pkwy, HuntsYille, AL 35802 .. 205-883-4410 
§Data Translation. 100 Locke Dr. Marlboro, MA 01752 .......... : ........ 617-481-3700 
, Datawest, 7333 E. Helm Dr. Scottsdale, AZ 85260 ...............•...... 602-946-3280 
Digital Equip.. One Iron Way •. Marlborough, MIl 01752 

§t Dymec, 8 Lowell Ave. Winchester; MA 01'890 .........•.•............... 617-729-7870 
t Hughes Aircr8tt Co., Microelctrn. Sys. DiY. 2601 Campus Dr. Irvine, CA 92715 

· .•.....•...........••...................... , .................. ; ..... :'. 714-752c3800 
t Hybrid Systems Corp., 22 Linnell Circle, Billerica, MA 01821 ............. 617-667-8700 

i§lndustri81 co~er Designs; Inc., 31264 L8. Baya Drive, W_e Village, CA 9.1362, 
..•.....•........•..•.................................................. 816-889-3179 

Information COntrol Corp., Abacus DiY. Dept EM7, 9610 Bellanca Ave., Los Angeles, CA 
90045 ............................................................. C: .. '213-841~852O 

§t Intech. Microcircui1s Div~ 2270 Martin Aye., Santa Clara, cA 95050 ...... 408-968-4930 
Kinetic Sys., 1 t Maryknoll Dr .• Lockpor1. IL 60441 ....................... ' 815-836-.0005 
LeCroy Resch. Sys. Corp. (ea!.). 1806 Embarcadero Rd, Palo Alto, CA 94303 

.. : ..... ; ........ .' ............. , ................... , ............ : ....... 415-856-1800 
Macro Electronics COrp., 23 Royoilston laJie, So. Setauket, NY 11720 •.. 516-698-3367 

MEREt.Inc., 1815 24th St, Santa Monica, CA 90404-4998 ............. 213-826-7496 
tMicro Networks, 324 Clark St, WorcestQf, MA 01606 ," ................. ,. 617-852-5400 
t Natel Engrg. Co., Inc., 4550 Runway St, Simi Valley. CA 93063 ....... ; . .. 805-581-3950 

Northern PrecisionLabs.:ll MedisonRd. Fairfield, NJ 07006 .......... 201-227-4600 
§Opto 22, 15461 SpriI)9dale St, Huntington Bch, CA 92649 ......... ",'" 'i't4-B91-58!11 

§t Phoenix Data, Inc., 3384 W. Osbom Ad., Phoenix,fJ<Z. 85017 ... . . . . . • . .• 602-278-8528 
Preferred EIctrns., Inc., Main Une Dr, P.O. Box 954, W8stfield, MA 01066 

.......................................................... ' ........ r .... 413-568-2301 
§PrirneLine-Soltec Dlstbn., Sollee Corp., P.O. Box 818, Sun Valley. CA 91~0818 

.................................................. ~ ..... 800-525-5554;816-764-5400 
c § RCA SolId State Div" Micro Processors/M8I11Oljes/Peripherals, Route 202. Somerville, 

, NJ 06876 .......................................................... ,. 201-685-8000 
t R C. EIctrns. Inc., 5366 Hollister Ave., Santa Barbara, CA 93111 ......... 805-964-6708 
t Rolm MiI"Spec Computers, ,Rolm Corp., ,. River Oaks PI., San JOse, CA 9~134 ' 

· ....•........•.............. : ...•.....•.... " . . . . .• • . . . . . ... . . . . • . . . . .. 406-942-8000 
Serial Lab Prods., Inc., 162 Cook Lane, P.O. Box 766, Marlboro, MA 01752 

............................................... : ........................ 617-481-168.4 
StanQard Engrg.,.44800 Industrial Dr. Fremont, CA 94538 .,........... ..415-657:7555 

tTransmagnatics. 210Adarns. BlVd, Farmingdal8, NY 11135 ............. 516-293-3100 
Tustin EIcIms. Co.,1431 E. &lint Andrews PL, s8nt8 Ana, CA 92705 .... 714-549-0391 

, Xyi;Qrn, 750 N. Maple Rd, SaNne, MI4Ei176 .. ;.: ... : ... ,": ., .............. '313-429-4971 

Module$; Display - See Display ~odules 

Modules, Encoding~Decoding..3130 " 
t COmputer ConvenIIons Corp.,8 Duntoifft..E. Northport, NY 11731, 516-261-3300 

.. ; ........................... ; ...................... ; ........... 'Do1140 
tCOntroISciencail,Inc., 9509 V ..... Ave.. Chataworth, CA 91311, 818-709-5510 
'. .,: •• ,'; ......... : ••• ; ............. , •• ; ..... ; ........ : ............... 'Qe1142 
tJ.~ Engrg., 388 UIlcleIolAv. •• Stou!jhton, MA'02072, 817-344-7383' ' 

••••• ; •• > ••••••••••••••••••• ,., ••••••••••••••. : ........................ Do1158 
XIco,Inc., 120 OcaIIn way; Santa,MoiIIca; CA Il0402,213-454'4302 •••• ,i Do1082 
Analog Ileyk:es. P.O. Box 280. Norwood, MAc<J2062 .. : ................. 617-329'4700 

tAndars, Inc., n Wolcott Rd.. Simsbury, CT ~70 ................... : ... 203-658-7666 
Burr-BrOwn Corp., P.O. Box 11400, Tucson, AZ 85734 ................. : 602-746-1111 
Data~ General Electric Co., 11 cabot Blvd. ~eId, MA 02048, . . . . . • .• 617-339-9341 
D~. Div. of Into-Uta, 422 Cliff St, Fllirview.NJ 07022 ............... 201-941-4455 

§ Giddings & Lewis EicIrr)S., A Unhof AMCA InO., 668 s. MilitarY Rei, P.O. Box 1658, FOnd 
du Lac. WI 54935 ............ : ....... 0.: .. ::· .. : .. ::' ... ·.: ............ :.·, .• 414-921'7100 

t Hybrid ~ Corp., 22 Linnell Ciic!e, BiHerica. MIl 01821 ........... ;. 61'7-867-8700' 
ILC Data Device C9rp.. 105 Wilbur Pt, Bohemia" NY 11.11.6 ............. 516-587-5800\ 
Information Control Corp., AbaCus ,Div. Dilpt EM7. 961 o Bellanca Ave.. Los Angeles, CA 

90045 ............................................ : ........... ', ...... ; 213'641-8520 
§ Ir)l!lrswilch, nOAirpor1 BIYd, BurIinglIme"cA 9<IOtO , ...... , ... : ....... , .. 415-347-8217 
§ IllES, Inc. (Nationwide Electronic SystemS). 3003 W~ carpentelSVille, IL 60110 ' 

· ..••........•.....•......•..•... : ....•• .' •...••.•. ~ .............. , ..•... 312-426-5900 

A-a6 ie-ProdUct '$oldJhrough distributors t-Product meets MIL speCs, 
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tVern~eeh, 300 Marcus Blvd., Deer Pk., NV 11729 ....... _ ............... 516-586-5100 

Modules, Filter-313O 
tAcromag, 30765 Wixom Rd., Wixom, M148096 ......................... 313-624-1541 
t Anders, Inc., 77 Wolcott Rd, Simsbury, CT 06070 ....................... 203-656-7666 

Aptek Microsystems, 700 N. W. 12th Ave., Deerfield Beach, FL 33441 ... 305-421-8450 
t Beckman Industrial Corp., Electronic Technologies Div., 2500 Harbor Blvd., Fullellon, CA 

.92634 .... , .............................. , ............................. 714-871-4848 
Burr-Brown CoIp., P.O. Box 11400, Tucson, AZ 65734 .................. 602-746-1111 
Cambridge Fitter CoIp., P.O. Box 4906, Syracuse, NV 13221-4906 ...... 315-457-1000 

tCircuit Techn., 160 Smith St, Farmingdale, NY 11735 ................... 516-293-8686 
§tData-Control SYS. Commerce Dr., Box 860, Danbury, CT 06810 ......... 203-743-9241 

Engineered Comj)$. Co., P. 0. Box 8121, San Luis ObiSpo, CA93403-8121 
....................................................................... 805-544-3800 

t ESC Elctrns. CoIp., 534 Bergen Blvd., PalisadeS Pk., NJ 07650 •......... 201-947-0400 
Hopkins Engrg., 12900 Foothill Blvd., San FemandorCA 91342 ......... 213-361-8891 

t Intemational Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 68818 
....................................................................... 402-694-8111 

tMel Tee, Div. Epsco, Inc., 411 Providence Hwy., Westwood, MA 02090 .. 617-329-1508 
Schaffner EMC, Inc., 825 Lehigh Ave. Union, NJ 07083 ................. 201.-851-()644 
Toko America, Inc., 1250 Feehanville Dr., Ml Prospect, IL 60056 ........ 312-297-0070 

Modules, I/O Relay-313O . 
§ Elec-Trol, Inc., 26477 N. Golden Valley Rd.; Saugus, CA 91350,805-252-8330 

................................................................. B01342 
§ Gordos Arksnass, Gordos Intemational Corp., 1000 No Second St, Rogers, AR 

- 72756, 501-636-5000 ........ .. • • .. • .. • • .. .. . • • • .. • • • .. .. • .. • . .... B01382 
ITT Components Electromechanical Grp., 1201 E. McFadden Ave., Sante Ana, CA 

92705,714-836-0351 ............................................. 801422 
§ Opto 22, 15461 Springdale St, Huntington Bch.,.CA 92649,714-891-5861 

.................................................................. B01440 
Applied Micro Technlg., A Burr Brown Co., 3669 E. 44th Street, Tucson, AZ 85713 

....................................................................... 602-622-8605 
§Electric Sw~ches, Inc., 2478 Fletcher Dr. Los Angeles, CA·90039 ....... 213-660-1310 

Electronic Prods. Corp., Interstate IndL Plaza, R D. # 5, York, PA 17402 
....................................................................... 717-767-6517 

§ GIC Systems, 2324 A Ridgepoint Dr. Austin, TX 78754 ................. 512-926-8640 
§ GordoS Corporation, Gordos International Corp., 250 Glenwood Av~, BlOOmfield, NJ 

07003 ...........................................•....•............... 201-743-6800 
§Gunther, W. GmbH, Virnsberger Stresse 51,0 B500 Nurnberg 82, WEST GERMANY 

· .............. ' .................................... , ........ " (0)911/65521 or 65520 
§ International Rectifier Corp., Semiconductor Div., 233 Kansas Sl, EI Segundo. CA 90245 

.............................. : ............................. : .... .l ..... 213-772-2000 
§ Standard Grigsby, Inc., Gordos International Corp, 920 Rathbone Ave. Aurora, IL 60507 

.................................................. "'"'' ............... 312-844-4300 

Modules, Logic-Also See Cards; Circl,Jits; Networks-
3130 

Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix, AZ 85036, ' 
602-244·8900 .............................. ' ....................... 001098 

§Anaheim Automation, 910 E. Orangefair La, Anaheim, CA 92801 .•.....• 714-992-6990 
t Antona Corp. 2100 S. Sawtelle Blvd. Sutte 205, Los Angeies, CA 90025 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-473-8995 
Applied Micro Teehnlg., A Burr Brown Co. 3869 E. 44th Street, Tucson, AZ65713 • 

· ................... : .. . .. .. . .. . . .. .. . .. . . . . . . . . . .. • . . .. . . . . .. . .. .. . ... 602-622-8605 
Assembly Specialists, 914 Main Sl, Box 965, Acton, MA 01720 ......... 617-263-9100 

t Astronautics Corporation of America. P.O. Box 523, Milwaukee, WI 53201-0523 
................................... : .... : ............................... 414-447-8200 

Astrosysterns, 6 Navada Dr. Lake Success, NY 11.042 ..........•..•..•. 516-326-1600 
Automatic Test Systems, 23 Poplar Sl, Malden, MA 02148 .............. 617-322-1107 

§ Circuit Assembly Corp., 18 Thomas Sl, Irvine, CA 92718-2703 ..... c. . •• 714-655-7887 
Datal, General Electric Co. 11 Cabot Blvd., Mansfield, MA 02048 .,...... 617-339-9341 
DigHal Equip., One Iron Way, Marlborough, MA 01752 
Douglas Elctrns., 718 Marina Blvd., San Leandro. CA 94577 ........•.... 415-483-8770 

§Dymac, 8 LowaII Ave. Wihchester, MA 01890 .............. c ............ 617-729-7870 
Dynage/ControIs, Inc. 2 Willowbrook Rd, Cromwell, CT 06416 ....•..•. 203-635-6257 
EH Electronics, Inc., Sub. EH Inti. Inc., 48507 Milmont Drive, Fremont, CA 94538 

....................................................................... 415-651-2340 
Eigenco. In(:.,Box 460, Hurricane, UT 84737 ............................ 801-635-4954 
Engineered Comps. Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

.. ~ .......... ~ ............................ ;. .. . .. .. . . . . .. . .. .. .. . . . .. .. 805-544-3800 
Enterprise Sys. Corp., P.O. Box 698, Dover, NH 03820 ..•.........•..... 803-742-7363 
Hughes Aircraft Co, Aerospace Grps.ISupport Sys. P.O. Box 90515, los Angeles, CA 

90009 .: ................ ~ ............................................. 213-670-1515 
Hughes Aircraft Co., MicrOeictrn. Sys. Div. 2801"Campus Dr. Irvine, CA 92715 

.......................................... ; .•.....•........•............ 714-752-3800 
ILC Data Device Corp., 105 Wilbur PI. Bohemia, NY 11716 ...•.....• :-:. 516-567-5600 
Information Contro~ Dept EM7 9610 Bellanca Ave., los Angeles, CA 90045 . 

.. . . .. .. .. .. .. .. . . . .. . . .. . .. . .. .. . . .. .. . . .. . ... . .. .. . .. . .. .. . . .. .. . .. .. 213-641-8520 
Information Control Corp., AbaCus DiY: Dapl EM7, 9810 Bellanca Ave. los Angeles, CA . 

90045 ....... .'........................................................ 213-641-6520 
. t International Sensor Systems, Inc., Aurora Industrial PI<., Box 345, Aurora, NE 68818 

· .... : ......... : .. .. .. . .. . .. .. .. .. . .. . . . .. .. . .. • .. . . . . . .. .. .... . . . .... .. 402-894-6111 
§ Interswilch, 770 Airport Blvd., Burlingame, CA,94010 ........... : ........ 415-347-6217. 

LeCroy Resch. Sys. CoIp., 700 S. Main Sl, Spring Vly. NV 10977 ...•... 914-425-2000 
LeCroy Resch. Sys. CoIp. (CaL). 1806 Embarcadero Ad., Palo Alto, CA 94303 

...................................................... '.' .. . . . .. .. . .. ... 415-856-1800 
Matrix Sys. Corp., 5177 N. Douglas Fit Ad., Calabasas, CA 91302 ..•.... 818-992-6776 

tMaI Tee; Div. Epaco, Inc., 411 Providence ~., Westwood, MA 02090 .. 617-329,1508 
tMlcro/sys,1011 Grand Central Ave., Glendale, CA 91201-3010 ......... 818-244-4800 

Monolithic Sys. 84lnvemess Circle E., Englewood, 0080112 .•• ; .•..•. 303-790-7400 
Multi Prods. InIl, 218 Uttle Falls Ad., P.o. Box 238, Cedar Grove, NJ 07009. 

••••..•.•••. " .......•.......•..•.....•..•..• , ..•.•.. , •..••...••.....•. 20'-239-6163 
§ Namco Controls, An Acme-Cleveland Co., 7567 Tyler Blvd., Mei1tor, OH 44060 ' 

........................................................................ 216-946-9900 

§ NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, Carpentersville, IL 60110 
· . .. . . . . . . . . . . .. . .. .. .. . . . . . .. . . . . . . . . .. .. . . . . . . . . . . . . . .. . . . .. . . . . .. ... 312-426-5900 

Penn Airborne Prada, Industrial Hwy. SOuthampton, PA 18966 ......... 215-355-3400 
Preeicontac[ Inc. 635 Wheeler Way, Langhorne, PA 19047 ............. 215-757-1202 
Preferred Elctrns. Inc., Main Une Dr, P.O. Box 954, Westtield, MA 01086 

....................................................................... 413-568-2301 
RCI/Data, 1992 Lakewood Rd., Toms River, NJ 08753 .................. 201-341-8381 
Rockwell Inl'l. 4311 Jamboree Rd., Newport Beach, CA. 92660 .......... eoo-a54-8099 
Skan-A-Matic, Box S, Elbridga, NY 13060 ............................... 315-689-3981 

§ Square 0 Co., Executive Plaza, Palatine,lL 60067 ...................... 312-397-2600 
Standard Engrg.. 44800 Industrial Dr, Fremont CA 94538 ............... 415-657-7555 

§ Struthers-Dunn, Inc., Lamb's Rei., ~an, NJ 08071 .. . . . . . . . . . . . . . . . . . .. 609-589-7500 
§t Superior Elec. Co., 363 Middle Sl, Bristol, CT 06010 .................... 203-582-9561 

Sylvania Electronic, Box 360, Muncy, PA 17756 ......................... 717-546-3191 
t Sylvania Electronic Components, Philips ECG Inc., A North American Philips Co., 100 

First Ave., Wattham, MA 02254 ....................................... 617-890-&107' 
Tri-Tronics Co. Inc. 13420 Wright Cir, Tampa, FL 33624 ................ 813-855-4453 
Xycom, 750 N. Maple Rd. Saline, MI48176 ............................. 313-429-4971 

Modules,Osciliator-2300 
California InalrumeniB, A DIv. of Amstar Tech. Prods. Co., Inc., 5150-Convoy St, 

Sen Diego, CA 92111, 619-279-8620;800-356-2244;800-821-1634 •••••• 001907 
§ Dale Electronics, Inc., Tempe Div., 1155 W. 23rd St, Tempe, AZ 85282, 

602-967·7874 ..................................................... A.1358 
§ Motorola, Inc., Compt Diva. Clock Oscillator Dapt, 2553 N. Edgington, Franklin 

Park, IL60131, 312-451-1000 ...................................... A.1393 
t TechtrOl Cyclonetlcs, Inc., 815 Market St, New Cumberland, PA 17070, 

717-774·2746 .................................................... A.1446 
Alpha Inds. Inc.-Microelectronic Div, 2800 Crystal Drive, Hattield, PA 19440 

....................................................................... 215-822-1311 
tAUstron, Inc., P.O. Box 14766, Exit 248 N.IH 35, Austin, TX 78761 ...... 512-251-2341 

§t Avantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-496-6710 
Behlman Div. California Instrs., Div. of Norlin IndB, 5150 Convoy Sl, San Diego, CA 

92111 ................................................................ 619-279-8820 
Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 

tComputer Conversions Corp., 6 Dunton Cl, E. Northport, NY 11731 .: ... 516-261-3300 
Connor-Winfield CoIp., 109 Tumer Cl, PCB l., W. Chicago,lL 60165 .... 312-231-5270 
E", Div., California Instrs. Co., Div. of Norlin Ind., 5150 Convoy Sl, San Diego, CA 92111 

....•........•..................•...................................... 619-279-6620 
Engineered Comps. Co., P. O. Box 8121, San luis Obispo, CA 93403-8121 . 

· .. . . . .. . .. .. . . . . . .. .. .. .. . .. . . . . . . . . . .. .. .. . . . .. . . .. . . . .. .. . . . . . . .. . .. 805-544-3800 
t General Magnetics, 211 Grove Sl, Bloomfield, NJ 07003 ............... 201-743-2700 
t Gorman-RedHch Mig. Co., 6 Curtis Sl, Athens, OH 45701 . . . . . . . . . . . . . .. 614-593-3150 

Information Control Corp., Abacus Div. Dept EM7, 961Q Bellanca Ave., los Angeles, CA 
90045 ......... :...................................................... 213-641-8520 

t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE66818 
· ..... :. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-694-6111 

§ rtr Components Passive Grp. 1201 E. McFadden Ave., Santa Ana, CA .92705 
....................................................................... 714-636-0351 

Modular Audio Prods. Modular Devices Inc., 50 Orville Dr. Bohemia, NV 11716 
... .. .. . . . . . . . . . .. .. . . . ..• . .. . . . . .. .. .. . . .. . . . . .. . . . . . .. .. . . . . . . .. . . ... 516-567-9620 

Modular Devices, 50 Orville Dr. Bohemia, NV 11716 .................... 516-567-9620 
Racal-Dana Instll!-Inc., 4 Goodyear Sl, Irvine, CA 92715 ................ 714-859-8999 

tTRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E5, Tampa, FL 33614 
.............................................. , ...................... , .. 813-684-1411 

VistarCorp., 13740 McCormick Dr. Tampa, FL 33625 ................... 813-655-6611 

Mbdules, RM5-to-DCConversion-313O 
Abbott Transistor labs., Industrial Products Div. 8203 Vineland. Ave., Sun Valley, CA 

91352 ................................................................ 818-504-0644 
t Acromag, 30765 Wixom Rd., Wixom, MI48096 .......................... 313-624-1541 
t Analog Devi~ P.O. Box 280, Norwood, MA 02062 ............... .,.... 617-329-4700 

Burr-Brown Corp., P.o. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 
§ Inteeh, MiCrocircuM Div, 2270 Martin Ave., Santa Clara, CA 95050 ....... 406-988-4930 
§ Sernikron, Inc, 11 Exeeutive Dr. P.O: Box 66; Hudson, NH 03051 ........ 603-683-6102; 

1-800-256-1308 

Modules, Sample & HoId~313O . 
Analogic Corp., Data Convarsion Prods. Grp., Audubon Rd., Wakefield, MA 

01880,617·246-0300 .............................................. 001139 
t ILC Data DevIce Corp., 105 Wilbur PL, Bohemia, NY 11716, 516-587-5600 

............................................................... :. 001151 
tAcromag, 30765 Wixom Ad., Wixom, MI48096 ......................... 313-624-1541 

" t Analog Devices, P.O. Box 280, NoIwood, MA 02062 :................... 617-329-4700 
Applied MIcro Technlg., A Burr Brown Co., 3689 E. 44th Street, Tucson, AZ 65713 

· ................... : .. .. .. . . .. . . . .. . . . .. .. . . . . .. .. . . .. . .. . . .. . .. .. . ... 602-622-8605 
Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 65734 .................• 602-746-1111 

§Dymec, 8 Lowell Ave., WInchester, MA 01890 ..... , ..................... 617-729-7870 
Hybrid Systems Corp., 22 Unnell Circfe,' Billerica, MA:I ............. 617-667-8700 

1~.~.~~.~ .. ~.~:::~~.1.~ .. .'~.~.~~~~;:r~~2O 
§ ir1tech, MicrocircuM Div. 2270 Martin Ave., Santa Clara, 95050. . . . .. 406-988-4930 
t International Sensor Systems, Inc., Aurora Industrial PI<., Box 345, AUrora. NE 68818 

.. .. . .. . .. . .. .. .. . . .. • . . . .. .. .. . . .. .. .. .. .. .. . . .. .. . . . .. .. .. .. . . . . .. . .. 402-694-8111 
LeCroy RIiSCh. Sys. Corp. 700 S. Main Sl, Spring VIy. NY 10977 .... : ... 914-425-2000 
Standard Engrg., 44800 Industrial Dr.;Fremont CA 94538 .....••........ 415-657.-7555 

Modules, Switchlng-5100 - S,e Vol. B 

Modules (MIL), ·Electronic-2440 - See Vol. B 
Modules (MIL), Standard E1ectronic-2440 - See Vol. B 

Molding Services - See Services, Molding (Vol. D) 

Monitors, Current-2200 ... See Vol. D 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 



Mounts, . Crystal-2300 

Monitors, Data Unk-1900 - See Vol. D 
Monitors,'Error Rate-1900 - See Vol. D 

Monitors, Frequency-2900 - See Vol. D 

Monitors, Laser Energy-2200. - See ,Vol. D 
Monltots, Line & Prog~m-1900 -$8eVo/. D .. 
Monitors, Moduiation-2900 - See VolD 
Monitors, Phase & Phase Angle-2900- See Vol. D 

Monitors, Phase SequenCe & Lo~-22C)0- SeeVo/.,D 
MonitorS, Power, AC & DC-2200 - See VOl. D 

Monitors,~Power, AF-1300 - See Vol. D 
Monitors, Power Failure-2200· - See Vol. D 
MonitorS, Powet, Microw8ve .. 2900 - See Vo/.D 
Monitors,Power, RF-2900.;.. See Vol. D 

Monitors, Re$pOnse Time-2900 ..:.. See, Vot D. 
Monitors, Television, Fiberopflc-2475 - See tlo.l. B 
Monitors, Temperature-Also See Controls, Temperature-

5300 - See Vol. B 
Monitors, Touch ~ See Touch Monitors 

Monitors, Video-1900 - See Vol. D . 

Monitors; Voltage - See Meters, Volt (Vol. D) 

Monitors, Waveform - See Oscilloscopes (Vol. D) 

Monitors (MIL), Data-~75 - See. Vo/.D 
Motor & Generator Armatures, Rotors, Stators-3500-

See Vol. B - . 

Motor Assemblies with Integral.Tachometer / Encoder-
3500 - See Vol. B 

Motor Generator Sets-4000 - Se., Vol. D' 

Motor Speed Drives - See Controls, Motor Speed (Vol. D) 

Motors, Brush, DC-3500 - See Vol. B 
Motors, Brushless, DC-35()O ;.... See Vol •. B 

Motors, Clqck & Timi.,g-3500 ~ SeeVok. B 

Motors, Corwol-3500 - SfHt Vol. B 
Motors, DC Timing-3500 - See Vol. B 
Motors, Drag Cup-3500 - See Vol. B 
Motors, Fractional Horsepower~3500 -See Vol. B 
Motors. Gearhead-35QO ~ See Vol. B 

Motors, Gyro-3S00 - See Vol. B 

Motors;Hysteresis~3S00 -See Vol. B. 

MotorS, I.ncremental, Stepping - See MotQr~ Steppfng 
··(Vol. B) . . 

Motors. Induction-3500 - see Vol. B 
Motors, Unear-3500 - See Vol. B 

Motors, Miniature - See Motors, Fractional .HP(Vol. B) 

Motors. Permanent Magnet-3so0 - See Vol. B 
Motors,,5elsyn - See Motor~ Syrichronous (Vol. B) 

Motors, Servo~OO .... See Vo/.D 
. Motorst Squirrel Cage-3500 .... See Vol. B 

Motors, Stepplng~3s00 - See Vol. B 
Motors. Synchronous-3500 - See Vol •• B 
Motors, SynchronouS, Polarized ~ See Motors, 

Synchronous (Vol. B) . . 

Motors. Timing .,..' See Motors, Clock & Timing (VoL B) 

Motors, l'orqUe (Incl. Torquers)-3500 .... See Vol. B . 

A-S8 §-Produclsoldthrough distributors 

PRODUCT INDEX & DIRECTORY 

Motors, Universal, AC or DC Operation-3500 - See 
Vol. B 

Motors,(MIL)-2440 - See Vol. B . 

Mounts, Antenna-1900 - See.Vo/. D 

,MoLints, CRT & Accessories-2SOO- See V91. C 

Mounts, Crystal-2300 
Accurate EIctms., 169 S. Abbe Fid;P.O .. Box 1287, Elyria, OH44036 .... 216-365-1211 

§Atle9lnc.. One GiIISt, Woburn. MA 01801·, ..................... ) ....... 617-933-3510 
·§t Harris Corp. PRDEIcIms. Div. 8801 Jericho Tpke. SYosset. NY 1179.1 

.. , .... ' ...... :: ............................. :": ........ ' .... : .......... 516-364-0400 
Hewlett-Packard Co., 1820 Embarcadero Rd. Palo AHo, CA 94303 ... .Call Local Sis. Off. 
MI A-Com Millimeter ProdUcts, MI JI-Gom. Inc.; Second Avenue, BurDngton; MA 01803 

~~. ~i~';;~~~' 8~io' ~~. AJ~~ c~;;';';;';~g,;:CA '9;:;36':::::::::::: ~~~:~;~~~ 
§ MethodeElect"{'icS; Inc., Interconnect Prods Dlv,. 1700 Hicks Rd. Rolling MeadoWs, Il 

60008 ............ , ...... ' ........... , .................................. 312-392-3500 
t Microlab/FXR, 10 Micl-olab Rd;livingston, NJ 07039 .. '. . . • . • • . .. . . . . . .. 201-992-7700 

Microphase, 587 QmnecticutAve., Norwalk, CT 06.856 ...•.....•....... 203-81>6-8000 
tMilton Ross Co., 511 Second St Pike, Southampton, PA 18966 ......... 215-355-0200 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 .•....... 914-939-8900 
t'Reeves-Hoffrnan Div. 400 W. North st, CarDsle, PA 17013 ...... , ....... 717-243-5929 
§Scholl EJctrns., Hershey Dr. An$dnia. CT 06401 ' ...... , ................. 203-736-2677 

§tSystron-Donrier Microwave Div. 14844 Oxnard St, Van Nuys. CA91409 ' 
.... , ...... :.: ......... , ........... ' .......... ', ........ : ............... 818-7a&-1780 

§tW~vefine. Box 718, W, Caldwel~ NJ 07006 ""'"'''''''''''' ....... : ... 201-226-9100 

Mounts, Integrated Circuit - See Sockets, Integrated 
. Circuit (Vol. C), Boards, Plug-In (Vol. C) 

Mounts, Microwave-3450 
§CGTl, 2 Windward Ave. White Plains, NY 10805 ....... , ..... / .......... 914-949-3719 

Gabriel EIctms.. Box 70, Scarborough Indl. Pk.. Scarborough, ME 04074 
............................. ; ................................... : ....... 207-883-5161 

§t Harris Corp., PRD Elctrns. Div. 6801 Jericho Tpke., Syosset, NY 11791 
......................................................................... 516-364-0400 

HewlellcPaciaird Co.. 1820 Ernb8rcooerc> Rd; Palo Alto. CA 94303 .. Call Local Sis. Off. 
HUghes Aircraft Co, Aerospace GrpSJSupport Sys., P.O. Box 90515, Los Angeles, CA 

H=9~;.ii~'~lct~'S~~:iii~:'~1'6;';;'~·D;~'I;,;~,;:CA·927~~~7o-1515 
. .•..•..............••...... ; ............................................ '. 714-752-3800 

MI A-com MilRmeter Products, MI A-Gom. Inc., Second Avenue, Burlington, MA 01603 
.........•.•. , •... , "" ... "" '" ..... , .............................. , .. 617-272-3000' 

Maury Microwave, 8610 ·Helms,Ave.. CUcarnonga;'CA 91730 ............ 714-987-4715 
Mlcroflect, 3575 2&th 5.E., Salem, OR 97302-0985 •...•..•.....• ,....... 503-363-9267 

tMicroIab~FXR.10.Microlab Rd. Livingston, NJ 07039 " .................. 201-992-7700 
t Mlcrp-Mounting Devices, 4092 Kekh Dr. Campbell, CA 95008 . • . . . . . . .. 408-866-4626 
t MHec Bctrns., 15 Commerce st, Williston, VT05495 .... " .. , . . . • . . . . . . .. 802-864-0064 
tNarda Microwave Corp.. ~5 MorelandRd; HaupPauge, NY 11788 .•.... ,516-231-1700 
t Premier Microwave, 35 New Broad St, Port Chester, NY .10573 ......... 914-939-8900 

§t Waveline, Box 718, W. C'!I!lwel~ NJ 07006 ...... __ .... __ .. .. .. .. .. .. .... 201-226-9.100 

Mounts,Mobile Antenna - See Mounts, Antenna (Vol. D) 

Mounts, Satellite Antennas-1900 - See Vol. D, 
Mounts, Shock & Vibratlon-2825 -See Vol. C . . /. . .' 

Mqunts, Ttlermistor-5300 - See· Vol. B 
Mounts, TransiStor (Incl. Kits) - See. Pads, T.ransistor 
.. Mouhting (Vol. C) . ". . 

Mouse Devices - See Controls, Computer Input (Vol. D) 

Multibus - See Board Computers a; Subassemblies, 
Multibus (Vol. D) 

Multiplexers, Analog-2325 - See Vol. D 

Multiplexers, Digital-2325 - See Vol. D 

Multiplex~! Fiber Optic-2475 ~ See Vol. B . 
Multiplexers, Frequenc,y Division-1900 -'See Vol. D 

r..ultlplexers,Statistical-1900"';; See Vol. D 
Multiplexers, Time DiVision-1900 - See Vol. D 
Multiplexers, Transmission.1900 - See Vol. D . ' 

Multiplexers, Video-1900- See Vol.D 
Multipliers,Analog-2325 -" Seet(oI.D 
Multipliers, Channel: Electron-2325'~ See Vol. D 
Multipliers, CryStaI-1900,~See .yol. D 
Multipliers, Diode-1900 -.SeeVotD 

Multipliers, Frequency-3450 
t ApplIed ~h.Inc.,160Dupontst, PlainvIeW, NY 1180;I.·51~ . 

• .••.• _. _ ••• _ ••••••.•• _ •••. _ ••••••••••••••••• ,_ •••••••••• _ •••••• , A·1702' 

t-Product meetsJ MILspecs , EEM 1985' 



PRODUCT INDEX & DIRECTORY 

t Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 166, Brooklyn, NY 11235, 
718-934-4500 ..................................... A.1719-1720,1772,1773 

t Teehtrol Cyelonetles, Inc., 815 Mar1<et St., New Cumberland, PA 17070, 
717-n4-2746 .................................................... A.1447 

t Airtron, Litton Industries, Inc., 200 E. Hanover Ave.. Morris Plains, NJ 07950 
· ....................... '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 

t Ajax Magnethermic Corp., 1745 Overiand Ave., N.E, Wanen, OH 44482 
· ....................................... ; . . . . . . . . . . . .. . .. . . . . .. . . .. . . .. 216-372-8511 

Alpha Inds.,Inc.-MSD Div., 20 Sylvan Rd., Woburn, MA 01801 ........... 617-935-5150 
tComstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520 .............. 516-546-9700 

DigiMax Instrs. Corp., 5625 Kearny Villa Rd., San Diego, CA 92123 ...... 619-569-6562 
Eaton Corp., Microwave Products DiviSion, 955 Benicia Avanue, Sunnyvale, CA 94086 

· ................................................•.............. : . . . • .. 406-730-6300 
t Electrac, hic., 1614 Orangethrope Way, Anaheim, CA 92801 . . . . . . . . . . .. 714-879-6021 

Engineered Comps. Co, P. O. Box 8121, San Luis Obispo, CA 93403-8121 
· . . . . . . . . . .. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. .. . . . . . . . .. 805-544-3800 

t Frequency Elctrns. 55 Charles Lindbergh Blvd. M~ehel Field, NY 11553 
....................................................................... 516-794-4500 

t Greenray Inds.,lnc. 840 W. Church Rd, Mechanicsburg, PA 17055 ..... 717-766-0223 
Hughes Aircraft Co, Aerospace Grps.!Support Sys., P.O. Box 90515, Los Angeles, CA 

90009 ................................................................ 213-670-1515 
Hughes Aircraft Co., Microelctrn. Sys. Div., 2601 Campus Dr. Irvine, CA 92715. 

· . .. . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . . . . . .. .. ... 714-752-3800 
t Integrated Microwave, 11526 Sorrento Valley Rd, San Diego, CA 92121 

....................................................................... ~19-457-02n 
t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07631 ........•.•......•.. 201-569-8282 

M/ A-Com Millimeter Products, M/ A-Com, Inc., Second Avenue, Burlington, MA 01803 
· ................ ' ......................................... ~. . . . . . . . . ... 617-272-3006 

tMicrolab/FXR,10 Microlab Rd. Livingston, NJ 07039 ................... 201-992-7700 
§ Micro-Now Instr. Co., Inc., 8260 N. Elmwood St, P.O. Box'856, Skokie, IL 60077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 312-677-4700 
t Microwave Assocs. Ltd., Humphrey Rd, Dunstable, Bedlordshire, ENGLAND LU5 4SlC, 

England .......................................................... 44-(582) 60-14-41 
tMicrowave/Sys., 1 Adler Dr, E Syracuse, NY 13057 .................... 315-437-9951 

§tMITEQ Inc., 125 Ricefield Lane, Hauppauge, NY 11788 ................. 516-543-8873 
§ Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix, AZ. 85036 

· . . . . • . . . . . .. . . . . . . . .. .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . ... 602-244-6900 
Racal-Dana Instrs. Inc., 4 Goodyear St, Irvine, CA 92715 ................ 714-859-8999 
RCA Solid State Div., Route 202, Somerville, NJ 08876 .. . . . . . . . . . • . . . .. 201-685-6000 

§t RCA Solid State Div., CMOS IC Mklg., Ate. 202, Somerville, NJ 08876 •.. 201-685-6000 
Reliance Comm/Tee, Reliance Electric, P. O. Box 99502, Cleveland OH 44199 

· ............•.................................... 8OQ-245-4501 ;in OH 8OQ-245-4497 
Resdel Engrg., 300 E. Live Oak Ave. Arcadia, CA 91006 .... . . . . . . . . . • .. 213-684-2600 
RFL Inds., A Dowty Grp. Co.!Comms. Div. Powerville Rd. Boonton, NJ 07005 

....................................................................... 201-334-3100 
RClI'kwelllntl, Commercial Elctms. Opera., 1200 N. Alma Rd., Richardso" TJ( 75081 

· .. . .. . . . . . . . • . .. . . . . . . . . . .. . . . . . .. . . .. .. . .. .. . . . . . . . . . .. . .. . . . . . . . . ... 214-996-5000 
tTechnical Research & MIg., Inc., R.F.D. # 10, Manchester, NH 03103 ... 803-627-6000 
tTRAK'Microwave Corp., 4726 Eisenhower Blvd, Dept. E5, Tampa, FL 33614 

....................................................................... 813-884-1411 
t TRW Microwave, 625 Stewart Dr., Sunnyvale, CA 94086 ................ 406-732-0880 
§Tucker Elctrns., Box 461966, Garland TJ( 75046 ......... 214-348-8800;8OQ-527-4642 

Varian Associates, Inc., Microwave Tube Div. 611 Hansen Way, Palo Alto, CA 94303 
· ................................................ : . . .. .. .. . . . .. .. .. . . .. 415-493-4000 

tVibration Inslrs. Co, 1614 Orangethorpe Way, Anaheim, CA 92801 ...... 714-879-6085 
t Watkins-Johnson Co., 3333 Hillview Ave.. Palo AHo, CA 94304 .......... 415-493-4141 
t Zeta Labs., 3265 Scott Blvd., Santa Clara, CA 95054 .................... 406-727-6001 

Multipliers, Hall-4800 
§ Bell, F. W., Inc., 6120 Hanging Moss Rd., Orlando, FL 32807, 305-678-6900 

' ................................................................. 001113 
Hughes Aircraft Co, Aerospace GrpSJSupport Sys., P.O. Box 90515, Los Angeles, CA , 

90009 ................................................................ 213-670-1515 
Hughes Aircraft Co. Microelctrri. Sys. Dlv. 2601 campus Dr, Irvine, CA,92715, 

.....................•.....................•.. ; ....................•... 714-752-3800 
'Ohio SemKronics, Inc., 1205 Chesapeake Ave., Columbus, OH 43212 ... 614-486-9561 

Multipliers, , Magnetic Analog-2200 ! See Vol. 0 

Multipliers, Meter-2900 - See Vol. 0 

Multipliers, Servo-4900 - See Vol. 0 

Nameplates-2450 :.. See Vol. B 

Networks, Computer, Local Area-2000 - See Vol. 0 

N~works, Crossover, Attenuator (Audio)-1300 - See 
Vol. 0 

Networks, Directional-Antenna Phasing-1900 - See 
. Vol. 0 

Networks, Hybrid-2000 - See Vol. 0 

Networks, Hybrid Substrates-3130 
§ Allen-Bradley Co., Electronica Group, Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204, 414-671-2000 •• , ••••••• :..................... A.l79& 
HyComp Inc., 75 Union Ave., Box an, Sudbury, MA 01776, 617-443-4631 

••••••••••• , ••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1872 
Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-&48-7501 ••••• A.l686 
TRW ResIstive Products Div., TRW Electronic Components Grp., 401·N. Broad St., 

P~ilad.lp/lia; PA 19108, 215-923-8230 •••••••••••••••••••••••••••••• A.1957 
ACC Electronics, 1300 W. Oak, Independe.nca, KS 67301 ............... 316-331-1000 
Allen-Bradley Co. Electronics Group, Div.of Rockwell Corp., M'lCroelectronic Products 

Div. Highway 29 N. Bryan Pk. Exit, Greensboro. NC 27410 ........... 919-621-9010 

Networks, Ladder-4700 
Corning Glass Works, Materials Business, Main Plant, MP 21-3, Coming, NY 14831 

....................................................................... 607-974-4102 
t Electro-Films, Inc., 111 Gilbene St, Warwick Central Indl. Pk, Warwick, RI 02886 

....................................................................... 401-738-9150 
t Hy-Tec Industries, Div. of Topo Industries, Inc., P.O. Box 91, Shoreham, NY 11786 

....................................................................... 516-744-5062 
tMel Tee, Div. Epsco, Inc., 411 Providence Hwy., Westwood, MA 02090 .. 617-329-1508 

Mieroplex, Inc., 1977 State College Blvd., Anaheim, CA 92806 ............ 714-979-8833; 
714-634-1535 

t Min~Systerns, Inc., 20 David Rd., North Attleboro, MA 02761 ............ 617-695-0203 
§ Murata Mig. Co., Ltd, 26-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japen, JAPAN 

....................................................................... 075-951-9111 
t Natel Engrg. Co., Inc., 4550 Runway St, Simi Valley, CA 93063 .......... 805-581-3950 

Northwest Microcircuits, Inc., 2115 N. College, Newberg, OR 97132 ..... 503-538-7081 
§tRes-Net, 110 Route 10, Whippany, NJ 07981 ................ 201-887-2280;out of state 

8OQ-526-0704 
Techno-Components Corp., 7803 Lemona, Van Nuys, CA 91405 ........ 818-781-1642 

§Victoreen, Inc., Component Div. 10101 Woodland Ave.. Cleveland, OH 44104 
............ , .......................................................... 216-795-8200 

t Zen~ CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 60025 
....................................................................... 312-391-7733 

Networks, Ladder-4700 
§ Allen-Bradley Co., Electronics Group, Rock_II Corporation, 1201 S. Second St., 

Milwaukee, WI 53204, 414-671-2000 ............. , .................. A.1797 
Cal-R, Inc., P.O. Box 1397, Santa Monica, CA 90406,213-450-1761 •••••• A.1829 
Corning Gla .. Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Corning, NY 

14830, 607-974-8725 • .. • • • • • • • • • • • .. • • • • • • • • .. • • • • • • • • • • .. .. • • • •• A.1835 
§t Dale Ele'ctronica, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX' 79926, 

915-592-3253 .......................................... A.1845-1847,1849 
t Electro-Films, Inc., 111 Gllbane St., Warwick CentrallndL Pk., Warwick, RI02886, 

401-738-9150 .................................................... A.1888 
KDI Elecironies, Inc., Engelmann & Pyrolilm Divisions, 60 S. Jefferson Rd., 

Whippany., NJ 07981, 201-887-8100 ...................... : ......... A.1881 
§KOA Speer Elctms., Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 814-362-5536 

.................................................................. A.l884 
Mills Resistor Co., 3840 Catalina St., Loa Alamitos, CA 90720, 213-598-2454 

............................................. : ••••••••••••••••••• A·1899 
Ohrntek, Inc., 2160 Liberty Dr., Niagara Falls, NY 14304, 716-283-4025 ••• A.1923 

t TRW Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St., 
Philadelphia, PA 19108, 215-923-8230 ••••••••••••••••••••••••• ,'.... A.1956 

Ultronix, Inc., P.O. Box 1090, Grand Junction, CO 81502, 303-242-0810 •••••• 
A.1959 

Vishay Resiatlve Sys. Grp., 63 Uncoln Hwy., Malvern, PA 19356, 215-844-1300 
......................................................... r ........ A.1978 

Allen-Bradley Co. Electronics Group' Div.of Rockwell CorP., Microelectronic Products 
Div, Highway 29 N. Bryan Pk. Exit, Greensboro, NC 27410 ........... 919-621-9010 

tAndrich Sys., Inc., 1699 RooseveH Ave.. Bohemia, NY 11716 ............ 516-589-5656 
t Armtec Industries, Inc., Daven Components Grp., Manchester Airport, Manchester, NH 

03103 .........•....••........•........ :.............................. 603-669-0940 
tArtronic Instr. Co, Inc., 9 Division St, Sidney, NY 13838 ...............•. 607-563-8444 

Assembly Specialists, 914 Main St, Box 985, Acton, MA 01720 ......... 617-263-9100 
§t Beckman Industrial Corp., Electronic Technologies Div, 2500 Harbor Blvd., Fullerton, CA 

92634 ............................................................. : ... 714-871-4848 
t BG Elctms., 30 South St, Ml Vemon, NY 10550 ...•.................... 914-664-5591 

Burr-Brown Corp., PJ). Box 11400, Tucson, AZ. 65734 .........•........ 802-746-1111 
Caddock Electronics, Inc., 1717 Chicago Ave. Riverside, CA 92507 ..... 714-788-1700 

tCircuitTechn.160 Smith St, Farmingdale, NY 11735 ., .................. 516-293-8886 
Elect Prec. Comp. Corp., 11 W. SancIford Blvd., Mt Vernon, NY 10550,.. 914-664-2333 

t Environmental Comm., 3150 Pullman St, Costa Me.sa, CA 92627 .. . .... 714-557-7800 
t ESC Elctrns. Corp., 534 Bergen Blvd., Palisades Pk, NJ 07650 ..•........ 201-947-0400 
t Frequency Selective Networks, Inc., 69-20 Garfield Ave.. Woodside, NY 11377 

........................................................................ 718-424-7500 
Gamble, Charles T.,lnds., 605 Perkins La., Delanco, NJ 08075 .......... 609-.461-1900 
General Resistance, Inc., A Prime Technology Compeny, Twin Lakes R!1, P.O. Box 185, 

N. Branford, CT 08471 ............................................. '., 203-461-5721 
t Genlsoc Technlg. Corp., FiHers Div. 19435 Susana Rd. Rancho Doninguez, CA 80221 

...•...•...........•..............•..•.....•......... ' ....... , .......... 213-537-4750 
tHisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 68061-1130 ..... 913-782-0012 

Hybrid Svcs.lnc., 38 Main St, North Reading, MA 01864 ........ , ....... 617-664-5500 
t Hybrid Systems Corp., 22 Linnell Circle, Billerica, MA 01821 .....•....... 617-667-8700 
t International Sensor Systems, Inc., Aurora Industrial PI<., Box 345, Aurora, NE 68816 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 402-694-8111 
Kelvin, 5919 Noble Ave.. Van NUys. CA 91411 .......................... 818-782-6662 

t KRL Elctms., 160 BoiJchard St, Manchester, NH 03103 ... 803-686-3210;8OQ-257-3300 
Meissner Inds. 551 Ate. 10, Dover, NJ 07801 ........................... 201-366-1700 
Microplex, Inc., 1977 State College Blvd., Anaheim, CA 92806 ............ 714-979-8833; 

714-634-1535 
§ Murata Erie NoIIh America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067 

..................... ". .. .. .. . .. .. .. . .. .. . . .. . .. .. .. . . .. .. .. .. .. .. .. ... 404-95219777 
t OPT .Inds. Inc., 300 Red School La., PhilUpsburg, NJ 08885 . • . • . . . • • • . •. 201-454-2600 
tPioonics, 26 Cummings Road, Tyngaboro, MA 01879 ................... 617-849-7501 

§tRCD Components, Inc., 330 Bedford St, Manchester, NH 03101 ........ 803-889-0054 
t R8&-Net, 110 Route 10, Whippany, NJ 07881 ................ 201-887-2280;0lIl of state 

8OQ-526-0704 
Room CorP., 8 Whatney, Irvine, CA 92718 •...........•........•......... 714-855-2131 
Shallco, Box 1089, Smithfield, NC 27577 .................. , ............ 919-934-3135 
SoIiIron/Microwave, Box 278, Port Salerno, FL 33492 .................. 305-287-5000 
Sprague EIec. Co., 461 MArshall St, No. Adains, MA 01247 ............. 413-664-4411 

§ Sprague Electric Co~y, Distribution Divisio" 481 Marshall St, No. Adarna, MA 01247 
.. . .. ... . .. .. .. .. .. .. .. .. .. . .. .. . .. . . .. .. • .. . .. .. .. .. .. .. .. .. ... .. . .... 413-684-4461 

tTech Labs., Inc., Bergen & Edsall BIvds., Palisades PI<., NJ 07650 ....... 201-944-2221 
Tel Labs, Inc., 154 Harvey Ad., PO Box 375, Londonderry, NH 03053 ... 603-625-8994 
TIE, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064 .....•••...•.. 213-47&-6224 
Vernitron Piezoelectric Div.·232 Forbes Ad., Bedford, OH 44146-5478 .. ..216-232-8800 
Vishay Angstrohm, 1 PrecisIon Pl, Hagerstown, MD 21740 .............. 301-739-6722 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A-a9 



Networks, Ladder-4700 (Cont'd) 
t Zenith CAT & Components Operations, 1000 Milwaukee Ave.. Glenview. IL 60025 

....................................................................... 312-391-7733 

Networks, LC-2700 
Allen Avionics. 224 E. 2nd St., Mineola. NY 11501, 516-248-8080 •.•••.•• A01586 

§t Dale EJectronlcs, Inc., EI Paso Div., P.O. Box 26728. EI Paso, TX 79926, 
· 915-592-3253. • • • •• • • • • • • • .. • • • .. .. • • • • . ... .. .. .. • •• • • .. .. • .. .. •• A01853 

.EWC, Inc., 725 Federal Ava., K;enilworth, NJ 07033, ~1-245,-3200;800-52Q-4048 
· .......................... : ... : ...................................... A02147 

. Mills Resistor Co., 38:40 Catalina St., Los AlamHos, CA 90720, 2.13-598-2454 
A .1 ••• .; ... ~.i. ,", ................................. ,,- ••••••••.••••• : •••• ~'.," .,:' A.1899 
tOPT.lnds.. inc., 300 Red SchooILa., PhilHpaburg, "'J~, 201-454-2600 

.............. , .......................... , .••• ; ................ " •• ,.; A'.1401 
· Piconics, 26 Cummings R~, Tyngsboro; MA 01879, 617-649-7501 •••• ; A01618 
t Alpha Conlps .• l106 E. Simpsoh Ad, Mel:hanicsburg. PA 17055 .. :, .... 717-697,8595 

.' t Armtec Industries, Inc., Daven Components Grp.. Manchester Airport, ~anchester. NH. 
03103' ................................. , ....... , ..................... ,. 603-669-0940 

t Artronic Instr. Co., Irlc., 9 Division SI., SidOey.NY 13838 ................. 607-563-8444 
tBG Elctms.. 30 South SI., Ml Vernon, NY 10550 ........................ 914-664-5591 

chesterfield Prods., 37 Midland Ave., Elmwood Park; NJ 07407 ....... " 201.797-9655 
Design Autpmation. Inc, 809 Massachusetts Ave:. Lexington. MA 0217S:3992 

. 617-862-8998 
t[jjett·~:i~·1oo·E~;;k:~·p~~:S;;.t;;,:MO·~12··:::::::::::: 816-331-4911 

Electrocom Inds., 1105 N..lronwood Dr, S. Bend. IN 46615 .............. 219-232-2743 
Electrocube. 1710 sa: Del Mar AVe.. Sen Gabriel. CA.91176 ....... , ... : 818-573-3300 

t Elect. Prec. Comp.Corp., 11 W. Sandford Blvd.. Mt Vemon, NY 10550 ., 914-664-2333 
tElectronic Transformer Corp.. P.O. Box 188, Totowa, NJ 07511 ·1, •••• ,: ••• ' 201-942-2222 

Engineered Comps. Co .• P. O. Box 8121. Sen Luis qbispo. CA 93403-8121 
, .......................................... : . .. . . . . . . . . ... .. . .... . . . . . . .. 805-544-3600 

t ESC Elctms. Corp, 534 Bergert'Blvd., Palisades PI<., NJ 07650 .......... 201-947-G4oo 
t Frequ~ Selective Networks, Inc., 69-2OGaJ1ield Ave., Woodside, NY 11377 
. . ........ , ............................................... : ...... , ....... 718-424-7500. 
t Genisco Technlg. Corp, Fillers Div, 18435 SusaOa Ad., Rancno Dominguez, CA 90221 -

, ................. ,: ...................................................... 213-537-4750 
tHisonic, Inc., 249 N. noost, P.O. Box 1130. Olathe, KS.66061-1130 ..... 913-762-0012 
tKR Electronics, Inc., 91 Avenel St., Avenel, NJ 07001 ................... 201-636-1900 
tMagnetek, 7315 Red Deer Dr, Boulder, CO 80301-4696 , .... : ............ 303-442-67Q,O 
t Magnetico Inc., 182 Morris Ave., Hansville, NY 11742 .............. ,.. ... 516-654-1166 

Maxwell,Labs.,8835BalboaAve.,SanDiego.CA.92123 ................ 619-279-5100· 
Microtran Cpo Inc, 145 E. Mineola Ave, ValleyStr8am, NY 11580 ....... 516-561-6050 

tReyco Elctrn. Mig., 1625 12th SI., Santa Monica, CA 90404 , ......... " . .. 213-,450-0777 
~t RCD ComponentS, Inc., 330 Bedford .SI., Manchester, NH 03101 ; ...... , 603-669''()054 

Reeves-Holfman Div, 400 W. North St, Carlisle, PA 17013 .............. 717-243-5929 
Rtron Corp, 7324 l<lwndele, SkOkia, IL 60076 ...... ' ..........•. .c. • • • • • .. 312-679-7160 
So~tron/Microwave, Box 278, Port Salerno, FL 33492 .. :............... 305-287-5000 
Sprague Elec. Co, 481.Marshall St, No. Adams, MA·01247 .............. 413-664-4411 

. §Sprague Electric Company. Distiibu1ion Division: 481 Marshall St, No. Adams,·MA 01247 
· ....................... ". . . .. . . . . . . . .. . . . . . .. . . . . . . . . . .. .. . .. .. . . .. . .. 413-664-4481 

tThi~co Div, Hull Corp., Davisville Ad, Hatboro, PA 19040 ...... , ........ 215-672-7800 
Tako America, Inc., 1250 Feehanville Dr, Ml Prospect" IL 60056 ........ 3,12-297-0070 
TIE, Inc .• 11650 W. Olympic Blvd:, Los Angeles, CA 90064 ............... ·213-478-8224 
We.stern Multiplex Corp., 1320 Bayport Avenue, Sen Carlos,CA 94070· .. 415-592-8832 

Networks,Une Im~anceStabilizatidn-1900 - See l 

Vo/.D . 

Networks, Matching-1900 - See Vol. D 
Networks, Phase-2700 

Eleom Systems. Inc., 93.2 CUnt Moore Rd., Boca Rston, FL 33431,305-994-1774 
................................................................. A01711 

Allen-Bredley Co, Elec;!ronics GrouP, Rockwell Corporallon, 1201 S. Second St" 
Milwaukee. WI 53204 ............................... :, ............ : .. 414-671-2000 

Allen-Bredley Co., Electronics Group, Div.of Rockwell Corp." Microelectronic Products 
Div., Highway 29 N. Bryan Pk. Exit; Greensboro, NC 27410 ........... 919-621-9010 

tAlpha Com~ 1106 E. Simpson Rd., Mechanicsburg, PA 17055 ........ 717-'697-8595 
t Applied Electro Technlg.. Int. STI Company, 2220 So. Anne SI., Santa Ana, CA 92704 

· ......... '.' ................................................. :. .. . . . . .• 714-558-6570 
t Armtec Industries, Inc., Daven Components Grp, Manchester Airport, Manchester, NH 

03103 ........................................... : ..................... ' 603-669-0940 
! t Artronic Inslr. Co., Inc., 9 Division St., Sidney,NY 13838· I ... · ............. 607-563-8444 

t .BGElctms., 30 South St, Ml Vernpn. NY 10550 ; ............. ,.. ......... 914-664-5591 
t Computer Devices 'Corp, 63 Austin Blvd. Convnack, NY 11725": ..... .. Q 516-543-4220 
t Dietz.J)esign, Inc., 100 Electronics Pkwy., Belton, MD 64012 .... ,.... .. ... 816-331-4911 

Elect. Prec.Gomp. Corp; 1.1 W. Sandford Blvd, Ml.Vl'inon, NY 10550 ... 914,664-2333 
Engineered Comp .. Co., P. O. eOx 8121, San Luis Obispo. CA 83403-8121. 

......• , ..... : ........ '.: ............................................... ' 805-544-3800 
t ESC Elctrns. Corp., 5'34 Bergen Blvd., Palisades PIt, NJ'07650 ........•. 201-947-0400 
t Frequency Selective Networks, Inc., 69-20 Garfield Ave., Woodside. NY 11377 

........ : .. : ............................................................. 718-424-7500 
t Genisco Technlg. Corp., Fillers Div., 18435 SUsana Rd., Rancho Dominguez.CA 90221 

................................................. , ................... ' ... 213-537-4750 
tHisonic, Inc; 249 N. Troost, P.O. Box 1130. Olalhe; KS 66061-1130 ..... 913-782-0012 

MI A-Com Microwave ~mponenls, Inc., MI A-Corn, South Avenue, Burlington, ·MA 01803 
· ..... ' ................................... ; ............ c. . . . . . . .. .. . . . .. 617-272-3000 

"tMerrimac Inds, 41 Fairfield PI., West Caldwell, NJ 07006 , ............... 2OHI75-1300 
t Microwave Applications Grp., 3030 Industrial Pkwy, Santa Maria, CA 93455 

...... , ........................ , ..................... : .... ; ................ 805-928-5711 
t OPT Inds. Inc., 300 Red School La, Phillipsburg, NJ 08865 • . . . . . . . . . . . .. 201-454-2600 

Sprague Elec.Co., 4Bl Marshall SI., No. Adams, MA,01247 ....... , ..... 413-664-4411 
Sprague Electric Company, Distribution Division, 481 Marshall St., No. Adams, MA 01247 

· ......... '.' ............. '.' . . .. .. . . . • . . . . . . .. . .. . .. .. . . . . . . . . . .. . . . . ... 413;-664-4481 
TIE, Inc, 11650 W. Olympic Blvd., Los AngelesCA 90064 .............. 213-478-8224 
Universal Ad-Yu Elctms., Inc,. 2517 E. Norwich St., Milwaukee. WI 53207 

................................... , .................. " .......... 414-482-4100 
Velonex, 560 Robert Ave., Santa Clara, CA 95050 ...................... 408-727-7370 

PRODUCT INDEX & DIRECTORY 
Vishay Resistive Sys. Grp, 63 Lincoln Hwy, Malvern, PA 19355 •........ 215-644-1300 

Networks, Pulse Forming-2700 , 
§t Dale Electronics, Inc., EI Paso DiY., P.O. BOx 26t28, EI Paso, TX 79926, 

915-592~53 ................................. ,..................... A01853 
t Polyphase lnatr., 175 Commerce. Or., Ft. Wash\!)gton, PA 19034, 215-643-8950 

................................................ ,' ....... : •••• , •. -:: •.•. A01~1 
.Trlac ,EI8ctron{c Systems; 1nc.,87-27 Myrtle Ave., Glendal~, NY 11385, 

718-441-4759 ..................................................... i •• 001132 
Allen-Bradley Co, ElectroniCS Group, FIoci<wlIIi Corporetion. 1-20.1 S. Second St, 

Miivlaukee, WI 53204 .....••... , ......................... :. ' ............ 414-671-2000 
Allen-Bradley Co., ElectrOl)ics· Group, Div.of Rockwetl Corp.. Microell>ct'onic Produ<;;ts 

Div, Highway2&N.Bryan PI<. Exit; Greensboro, NC 27410 ........... 919-621-9010 
. t ArirOnic Instr. Co, Inc., 9 Division St, sidney, NY 1.3638 ...• '., . . ..... . . . ... 607-563-8444 
tAxel EklIrns., Gensral Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

' ... , ........ .' ............. 1 ................ : .... ( ...... :, .............. <. 718-291-3900 
tDel EtctmS. Corp.; 250 E. Sandford Blvd.,M\. Vernon. NY 10550 ': ..... :., 914-699-2000 
'EIect Prec. Comp. Corp, 11 W. Sandford Blvd:, Mt Vemon,\NY 10550 .. 914-664-2333 

tEl-Red Mfg., 2800 W. CullorTiAve, Chicago, IL 6061.8 : ................... 312-478-7300 
. Engineered Comps. Co .• P. O. Box 8121. San Lui~ Obispo,CA 93403-8121 '. 

· .•.................................... ,. . . . . . . . . . . . ... . . . . .. . . . . . . . . . .. 605-544-3800 
tESG Elctms. Corp .• 534 Bergen Blvd., PaUsadesPk., NJ 07650 ..... ·.t .... 201-947-6400 
t Frequ6l)cy Selective Networks, Inc., 69-20 Garfield Ave., Woodside, NY 11377, . 

. .............. , ... .' .• : ...... : .. , ......... " ..... , ..... \ ................... 718-424:7500 
.J-iipolrond, P.O. Drawer A, Brewster, NY 10509 ........................ 914-279-6091 
Hughes Aircraft Co, Aerospace Grps.lSupport Sys.,P.O. Bo~90515, Los Angeles, CA 

90009 ......................................... : ...................... 213-670-1515 
Hughes Aircraft Co,. Microelctm. Sys. Div., 2601 Campus Dr, Irvine. CA 92715' 

· .......... ., ...... ' ............ ., ................... , . . .. .. . . . . . . . .. .. ... 714-752-3800 
t Int~rnationat .Sensor Systems. Inc., Aurora Industrial Pk., Box 345. Aurora, NE 68818, . 
. .. ............................................. : ....................... 402-894-6111 
Keppe Scientific cOrp, .Box 30585. Santa Barbara, CA 93105 ........... 805-687-964B 
Maxwell Labs., 8835 Balboa Ave., San Diego. CA 92123 ................ 619-279-5100 

t OPT Inds. Inc, 300 Red School La, Philtopsburg, NJ 08865 .............. 201 ~4-26OO 
t Plastic Capac~ors. Inc., 2623 N. p,ulaski .Rd., Chicago. I~ 60639 ,.......... 312'489-2229 
t Radio. R~h. lnatr. Co., Inc.; Two Lake Ave. EXtenSion, Danbury. CT 06811-5295 

· ..... , ......................... ~ ............ :. .. .. . . . . . . . .. . . . . . ... .. .. 203-792-6666 
Sprague Elee. Co., 481 Marshall Sl, No, Adams, MA.01247 ............. 413-664-4411 

t Stanley Elctrns., Inc., 592 Oak St, CopiagUe, NY 11726 ................. 516-642-6866 
§ Television Microtime. Inc., 1280 Blue Hills Ave, Bloomfield, CT 06002 ..• 203-242-4242 
tTobe Deutschmann Labs., Inc., 550 Turnpike SI, Canton, MA 02021 .... 617-828-3366 

TIE, 1nc.:116'50 W. Olympic Blvd., Los Angeles. CA 90064 ......... , ..... 213-478-8224 
Vishay Resistive Sys. Grp, 63 Lincoln Hwy., Malvern, PA 19355 ..... 215-6~-13oo 

Netw~rks, RejeCtioh- See Filters (Vol. A) 

Networks, RC-2000 - See Vol. D 
'Networks, Resistance-4700 

§ Allan-Bradley Co., EJectroi1lcs Group, Rockwell Corporation. 1201 S. Secorod St., 
Milwaukee, WI 53204, 414-671-2000 

................. , ....... ~ ..................................................................................... A01784-1789,1797 
§ Alps Electric (USA), Inc.,3553 N. First St.; Sen Jose, CA 95134, 408-946-6000 

...... : .................................... : ...................... 001057 
§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside. CA 

92507,714-7l11-5050 ........... : ................... : ....... : •.•.• A01800 
§.Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riversid!, CA 92507,714-788-1700 

.......................... : ....... : ......................................... A.1804-1805,1809,1815,182O-1825 
Cal-R, Inc .• P.O. Box 1397, Santa Monica, CA 90406,213-450-1761 

.................................................... ;.; ........ ' A01829, 1831 
§ Corning Glass Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Corning, NY 

14830, 607-974-8725 ' ...................... : .. '" , .. • .. .. .. ..... A01068,1835 
§ CTS Corporation, Berne Division, 406 Parr Rd., Berne, IN 46711,219-589,3111 

................................................................... A.1836 
1: CTS Corporation. Microelectronics Div., 1201 Cumberland Ave., W. La!ayette. IN 

47906,317-463-2585. • ..... ; ....... ,' .... ,. ......................... A~1662 
t CTS Ekictronics Corp., Hale. Division. 1202 McGaw Ave., Irvine, CA 92714. 

714-261-6381' •.•..••••••••.•• ,.: ............... : .••• " •. '" .. '.' ,. • A.1662 
§t Dale ElectroniCS, Inc., EI Paso Div., P.O. Box '26728, EI Paso, TX 79926, . 

915-592-3253 ................ :;, •.•... ; ...... :., ..... ,;., •••. A'~5-1847,1849 
t EI8ctro-Films, Inc •• 111 Gilbene St., Warwicl. Centrallndl. Pk., Warwick, RI02886, 

401-738-9150·,; ................. ;., ...... ~.~ .. ".. .......... : ......... : A01866 
Elect. Prec. Comp. Corp., 11 W. Sandford Blvd .• Mt.Vemo/l., NY 10550, . . 

914-664-2333 .............................. , ............. ; .. , ,"'. _,. A0186a 
.General R"sistance, In!,., A Pritne. Technology Company, Twin i.akes Rd., P.Q. , 

Box 185, Ni Branford, ct 0647'1,203-481-5721 ................ ; ....... 'A01870 
HyComp Inc., 75 Union Av~, Box ~n .. Sudbu~, tilA 01n6, 617-443-4631 . 

............................................. : .................... A·1872 
§ lEI-ISKRA Electronics. Inc., 222 Sherwood Ave., Farmingdale, NY 117.35, 

516-753-0400 ..• : ••••••.• : .................. ; ...................... A01875 
§ Infernational Comps.Corp:;105 MaxesS Rd., Melville; NY 11747. 516-293-1500 

................... , ............................................... A-1876 
t Julie Resch. Labs.. 211 West 611\1 St., New York, NY 10023, 212-245-2727 

............. ,.: ............ , ........ ,' .• , ......... ,' ................. , A0 187$ 
K & M Elctms •• 1231nte ...... te Dr .• W.Springlield, MA 01089,413-781-1350 

........................................... : .......... ;.:.: ...... : Aotl!79 
§ KDI Electronics;lnc.,E"IIelrnann & Pyrofilm Divisions, 60 S. Jefferson Rd.,' . 

Whippany, NJ 07981, 201-Ga7-8100 .......... : ............ ': ..... ::.,. A01881 
§ KOA Speer EleImS., Bolivar-Dr., P.O. Box 54.7, Bradford, PA 16701, 814-362-5536 

................................ ~ ................................. A01884 
§t MepcollElectra, Inc;, !IIorth American. Philips Corp., Columbia Rd., Morrl$1own, 

NJ 07960, ;101-539-2000. ..; ..................... : .................. ; A01891 
Micro-Ohm Corp., 4900 Santa Anita Ave., EI Manta, CA 91731, ( 

818-'442-3310;213-68S:0535 •. c .......................... : .......... A01897 
Mills Resi$1or Co., 3840' Catalina St,Los Alamitos, CA 90720, 21~598-2454 

.... i ................ : ...................................... : .. , ..... A01899 

§-Product .sold through distributors t -Product meets MIL .specs 



PRODUCT INDEX & DIRECTORY 

t Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617-695-0203' 
................................................................... A·1906 

§ Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 
404-952-9777 .•..••.••..••••.••.•••••.••••••.•..•••.••••.•.•••••• A'1907 

Ohmtek, Inc., 2160 Uberty Dr., Niagara Falls, NY 14304, 716-283-4025 ••• A.1923 
§t RCD Camponents, Inc., 330 Bedford St., Manchester, NH 03101, 603-669-0054 

••••••••••••.••••••.••••••••••••••••••.•••••••••••••.••••••••.•••• A.1935 
RCL Electronics, Inc., 195 McGregor St, Manchester, NH 03102, 603,-627-3831 

•.•.•••••••.••.•.••.••••••••.•.••.••.•••.••••.•.•.•.••.•.•••••••• A·1941 
Shallcross, Inc., U.s. 70 East, Smithfield, NC 27577, 919-934-5181 •••••• A.1941 

§t Res-Net, 110 Route 10, Whippany, NJ 07981, 201-887-2260;out of stete 
800-526-0704 •••.•••••••.•••.•••••••.••••••••••••.•.••.•••••••••• A.1943 

. Sangano Weston-Sangamo Components DiY., Fairchild Semiconductor, Box 128, 
Plckans, SC 29671, 803-878-6311 .•••.•.••.••.•••••••••.••.•.••.•••• A.2056 

Stste of the Art, Inc., 2470 Fox Hill Rd., Stste College, PA 16601, 814-355-8004 
•••.••••.....•.•.••.•••••••••••••••.•..•.••••••••.•.•..•.•••••••• A.1951 

§t TRW Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St, 
Philadelphia, PA 19106, 215-923-8230 ••••••••••••.••••••••••••••••• A.1955 

UHronix, Inc., P.O. Box 1090, Grand Junction, CO 81502, 303-242-0810 . 
•.•••••••••••••••••••••••••••••••••.••••••.•••••••••••• A'1959-1957,1963 

§ Victoraen, Inc., Component Div., 10101 Woodland Ave., Cleveland, OH 44104, 
216-795-8200 •••••..•••.••••••••••••••••••••••.•••••••••••.•.•••• A.1969 

Vishay Resistive Sy .. Grp., 63 Uncaln Hwy., Malvern, PA 19355, 215-644-1300 
• • • • • • • • • • • . . • • • • • • • • • • . • • • • • • • • • • • . • . • • . • • • • • . • .. . • . . . . • . • .• A'1976,1978 

ACC Electronics, 1300 W. Oak, Independence. KS 67301 ............... 316-331-1000 
Alco Elctm. Prods., Inc., 1551 Osgood St., N. Andover, MA 01845 ........ 617-685-4371 
Allen-Bradley Co., Electronics Group, Div.of Rockwell Corp., Microelectronic Products 

Div., Highway 29 N. Bryan Pk. Exit, Greensboro, NC 27410 ........... 919-621-9010 
§t Ametek/Rodan Div, 2905 Blue Star St., Anaheim, CA 92806 ............ 714-63(}'0081 

t Armtec Industries, Inc., Daven Components Grp., Manchester Airport, Manchester, NH 
03103 ................................................................ 603-669-0940 

§ Beckman· Industrial Corp., Electronic TeChnologies Div, 2500 Harbor Blvd., Fullerton. CA 
92634 ................................................................ 714-871-4848 

Beckman 1nstrs.,2500 Harbor Blvd.. Fullerton, CA.92634 ................ 714-871-4848 
§ Capar Components Corp., Div. of Diplomat Electronics, 25 Dubon Ct, Farmingdale, NY 

11735 ................................................................ 516-454-6390 
§ Cent,alab, Inc., A North American Philips Co, 2566 Northwestern Ave, McClure Pk., 

West Lafayette, IN 47906 ............................................. 317-463-2536 
tCircun Techn., 160 Smith St., Farmingdale, NY 11735 ................... 516-293-8686 

Concept Industries. App-Rep, Inc., 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 
.......................................................... , ... ; ........ 213-699-0918 

Coming Glass Works, Telecomm Prods Depf., 81+5, Corning, NY 14830 
....................................................................... 607-974-9000 

§CTS Corporation, 905 North West Blvd., Elkart, IN 46514 ............... 219-293-7511 
§t Dale ElectroniCS, Inc., Norfolk Div, 2300 Riverside Blvd., Norfolk, NE 68701 

· ...............•........................................•... : . . . . . . . .. 402-371-0080 
t Environmental Comm, 3150 Pullman St, Costa Mesa, CA 92627 ....... 714-557-7800 

Gamble, Charles T.,lnds, 605 Perkins La, Delanco, NJ 06075 .......... 609-461-1900 
Hybrid Svcs.lnc, 38 Main St, North Reading, MA 01864 ................ 617-664-5500 

tHybrid Systems Corp, 22 Urmell Circle, Billerica, MA 01821 ............. 617-667-8700 
Hy-cal Engrg.. 9650 Telstar Ave., EI Monte, CA 91731 ................... 213-444-4000 

tHy-Tec Industries, Div. ofTopo Industries, Inc, P.O. Box 91, Shoreham. NY 11786 
· ....................................................................... 516-744-5062 

International Mfg. Svcs., 50 Schoolhouse La. Portsmouth, RI 02871 ...•. 401-683-9700 
t International Sensor Systems, Inc., Aurora Industrial Pk.. Box 345, Aurora, NE 68818 

.............................. , . . . . . . . . . . .. . .. . . . . .. .. . .. . . . .. .. .. .. ... 402-694-6111. 
ISL Products Inn Ltd., 235 P Robbins Lane, Syosset NY 11791-6093 .. 516-822-9601 
Kelvin, 5919 Noble Ave., Van Nuys, CA 91411 .......................... 818-782-6662 
Keystone Carbon, Thermistor Div., St Marys, PA 15657 ................. 814-781-1591· 

t KRL Elctrns., 160 Bouchard SI., Manchester, NH 03103 ... 603-668-3210;8Q(}.257-33oo 
§tKyocera Inll.,lnc., Elctrn. Comps Grp.,11425 Sorrento Valley Rd., San Diego, CA 92138 

· . . .. . . . .. . .. . . . .. .. . . .. . . . .. ... . . . .. . .. . . . .... .. .. .. . . . .•. . .. . . . .. .... 619-454-1800 
Meissner lrids., 551 Rte. 10, Dover, NJ 07801 ........................... 201-!l66-17oo 
Microplex, Inc, 1977 State College Blvd., Anaheim, CA 92806 ............ 114-979-8833; 

714-634-1535 
§ Murata Mfg. Co., Ltd, 26-1 (}'2-chome-Tenjin, Nagaoka-Kyo-Shi, KyOto, Japan, JAPAN 

....................... : ............................................... 075-951-9111 
§NIC Components Corp., 238 file. 109, Farmingdale, NY 11735 ......•.... 516-694-0060; 

. 800-645-9333 
tNorthwest MIcrocircuns, Inc., 2115 N. College, Newberg, OR 97132 ..... 503-538-7081 

RFL IneIs., A Dowty Grp. Co./Comms. Div., Powerviile Rd.. Boonton. NJ 07005 
....................................................................... 201-334-3100 

§ Rohm Corp;, 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
tShokai Far Eastt.td, 260 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Solitron/Microwave, Box 278, Port salerno, FL 33492 .. . . . . . . . . . . . . . . .• 305-28-7-5000 
§tSprague Elec. Co.. 481 Marshall St., No. Adams, MA 01247 ............. 413-664-4411 

§ Sprague Electric Company, Distribution Division, 481 Marshall St., No. Adams, MA 01247 
....................................................................... 413-664-4481 

tTechLabs, Inc., Bergen & Edsall BIvds., P8lisades Pk., NJ 07650 •.....• 201-944-2221 
§tTechno-Componehts Corp., 7803 Lemona, Van Nuys, CA 91405 ........ 818-781-1642 

Tel Labs, Inc., 154 Hervey Ad., PO Box 375, Londonderry, NH 03053 . .. 603-625-8994 
Thlckfilm Inl'l., At 1-Box 85-0, Indian Heed, MD 20640 .................. 301-375-8666 
Vishay Angstrohm, 1 Precision P~ Hagerstown, MD 21740 .............. 301-739-8722 

§tW<iston Controls/Pots Dlv, Div. Fairchild Weston Sys,Inc., Archbald, PA 18403 
....................................................................... 717-876-1500 

t Zrih CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 80025 
....................................................................... 312-391-7733 

Networks, Resistance, Trimmer-4700 
§ AIIen-8radley Co., EI_nics Group, Rockwell Corporation, 1201 S. Second St., 

, Milwaukee, WI 53204, 414-671-2000 •••••••••••••••••••••••••••••••• A.1798 
Alfer>.Bradley Co., Electronics Group, Div.oI Rockwell Corp., Microelectronic Products 
. Div, Highway 29 N. Bryan Pk. Exit, Greensboro, NC 27410 ........... 919-621-9010 
Hi-Tech Components, MnBubishi International Corp., 520 Madison Ave., New York, NY 

10022 .......................................... : ..................... 212-605-2607 

Oscillators, Beat Frequency (BFO)-2300 

Networks, ReSistance, Voltage Divider-4700 
Bertan Assocs., 1i/1 New South Rd., HickSVille, NY 11801, 516-433-3110 

................................................................. 001523 
§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 

................................................................. A •. 1809 
Allen-Bradley Co.. Electronics Group, Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204 ................................................ 414-671-2000 
Allen-Bradley Co, Electronics Group, Dlv.of Rockwell Corp, Microelectronic Products 

Dlv., Highway 29 N. Bryan Pk. Exit, Greensboro, NC 27410 ........... 919-621-9010 
§t Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926 

.. .. . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . .. . .. 915-592-3253 
Glassman High Vollage Inc .• P.O. sOx 551, Salem Indi. Pk., Whitehouse Sta, NJ 08889 

....................................................................... 201-534-9007 
Kelvin, 5919 Noble Ave., Van Nuys, CA 91411 ................ .... .. ..... 818-782-6662 
Northwest Microcircuits, Inc., 2115 N. College, Newbe'll, OR 97132 ..... 503-538-7081 
Res-Net; 110 Route 10, Whippany. NJ 07981 ................ 201-887-2260;out of state 

6O(}.526-0704 

Networks, Video-2700 
§ Vicon Industries, Inc .• 525 Broad Hollow Rd., Melville, NY 11747 ........ 516-293-2200 

Networks, (MIL), Resistance-2440 - See Vol. B 

Null Detectors - See Indicators, Null (Vol. D) 

Nuts, Metal-2825 - See Vol. C 

Nuts, Plastic - See Fasten~rs, Nonmetallic (Vol. C) 

Oils - See Lubricants (Vol. C) 

Optical Breadboards-4200 - See VoLC 

Optical Component Mounts & Accessories-3700 - See 
Vol. B 

Optical-Coupler Isolators - See Isolators, Opto(Vol. 8) 

Optical Design Service - See Services, Optical Design 

Optical Radiation Measuring-2900 - See Vol. D 

Optical Signal Sources - See Generators, Light Pulse 
(Vol. D) 

OSCillators, Audio (Module)-2300 
Hughes Solid Stste Products, 500 Superior Ave., Dept EG, Newport Bch., CA 

92656-8903,714-759-2411 ........................................ A.1370 
t McCoy Electronics Co., Sub. oak Technology Inc., 100 Watts St., P.O. Box B, Ml 

Holly Springs, PA 17065, 717-486-3411 ............................. A.1382 
§ Opamp Labs, Inc., 1033 N. Sycamore Ave., Los Angeles, CA 90038, 213-934-3566 

.................................................................. 001014 
Ovenaire, Electronic Technologies Inc., 706 Forrest St, Charlottesville, VA 22901, 

804-977-8050 .................................................... A.1409 
CML MACARR Div., Marine Electric RPD, Inc., 666 Pacific SI., Brooklyn, NY 11217 

.....•.... : ..........•................................................. 718-857-2400 
t Connor-Winfield Corp., 109 Tumer Ct, POB L. W. Chicago, IL 60185 . _.. 312-231-5270 

Continental Resources, Inc, 175 Middlesex Tpke., Bedford, MA 01730 .. 617-275-0850 
Cybernetic Micro Sys, P.O. Box 3000, 3000 Hwy. 84, San Gregorio, CA .94074 

............................................ : .......................... 415-726-3000 
t Darnon/Elctms. Div, 60 Wilson Way, Westwood, MA 02090 ............ 617-329-2460 

Douglas Randall, 6 Pawcatuck Ave, Pawcatuck, CT 06379 . . . . . . . . . . • .. 203-599-2075 
t Electronic Research Co., 7618 Wedd St., Overland Park, KS 66204 . . . .. 913-631-6700 

Engineered Comps. Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 
. .. . .. .. . . .. . .. .. .. .. .. . .. . .. . .. .. . . .. . .. . . . . . . . .. . . • . .. .. . . . .. .. . . .... 805-544-3800 

t Fork Standards, Inc, 666 Westem Ave., Lombard, IL 60148 ............. 312-932-9380 
Frequency Devices, Inc., 25 Locust St, Haverhil~ MA 01830 ............. 617-374-0761 

tFSIlFork Standards Inc., 666 Western Ave., Lombard, IL 60148 ..... -..... 312-231-3511; 
. 3 j 2-932-9380 

tGeneral Magnetics, 21.1 Grove St., Bloomfield, NJ 07003 ............... 201-743-2700 
Genstar Rental EIctms., 2445 Faber P~ Palo ARo, CA 94303 ........•... 415-856-7600 

tGreenray IrIds, Inc., 840 W. Church Rd., Mechanicsburg, PA 17055 ..... 717-766-0223 
Industrial Test Equip., 21 Yennicock Ave., Port Washington, NY 11050 .. 516-883-1700 
K&L Microwave, Inc, 408 Coles Circle, Salisbury, MD 21601 ......•..... 301-749-2424 
Modular Audio Prods., Modular Devices Inc.; 50 Orville Dr., Bohemia, NY 11716 

..... .'.. .. . .. .. .. . .. . .. .. .. .. . .. .. • . .. . .. .. . . . .. . ... .. . .. .. . . .. .. . . .. .. 516-567-9620 
'Modular Devices, 50 Orville Dr, Bohemia, NY 11716 .................... 516-567-9620 
Monnor Prods. Co, Inc., Post OHice Box 1966, Oceanside, CA 92054 ... 619-433-4510 
Oscillatek Corp., 620 North Undenwood Dr, Qlathe, KS .66062 ......•... 913-629-1777' 

to-Tech Corp., 2201 CarmaiinaAve., Los Angeles, CA 90064 ............ 213-620-4921 
RacaI-Dana Instrs. Inc., 4 Goodyear SI., Irvine, CA 92715 ,............... 714-859-8999 
Reevee-Hoffman Div, 400 W. North St., Carlisle, PA 17013 ..•........• ' .. 717-243-5929 

t Solid State E.lctms. Corp., 18646 Parihenia SI., Northridge, CA 91324 . •. 818-983-8257 
t Spectrum Technology, Inc., 300 Lopez Rd.. Goleta, CA 93116 ........... 605-964-7791 

Star Micronics, Inc., Components Div,'7(}'D Ethel Rd W, Piscataway, NJ 08854 
.................................................................. ; .... 201-572-9512 

§Syntest Corp., 40 Locke Dr., Marfboro, MA 01752 .................... , ... 617-48.1-7827 
Telesis Laboratory, Box 1972, Chillocolhe, OH 45601 .....•.....•.....•.. 614-642-5000 

tT-F Elctms., 9415 Neils Thompson Dr, Austin, n<'78759 ............... 512-836-7323 
t Vectron Labs., 166 Glover Ave., Norwalk, CT 06850 ............•........ 203-853-4433 

Vistar Corp., 13740 McCormick Dr, TIlIT1l8, FL 3362.5 ..•.......•........ 813-855-6611 
§ Wilson, H. M, Co, 11501 Chimney ROCk Rd, Houston, TX 77035 .... . .. 713-729-1183 

OSCillators, Audio (Test) - See Generators; Audio (Vol. D) 

Oscillators, Beat Frequency (BFO)-2300 
Bruel & Kjaer Instrs.lnc., 185 Forest SI., Marlboro, MA01752 .......... : 617-481-7000 

EEM 1985 §-;-Product sold through distributors t...;Product meets MIL specs 



Oscillators, Beat Frequency (BFO)-2300 (Cont'd) PRODUCT INDEX & DIRECTORY 
tConnor-Winfield Corp.. 109 Turner Ct., POE;! L, W. ChicagQ, IL 60185 .•.. 312-231-5270 
t Electronic Research Co. 7618 Wedd St. Overland Park, KS 68204 ..... 913-631-6700 

Engelmann Microwave Co.. KDI Pytofilm. 60 S. JefiersOn Rd., Whippany. NJ 07981 
............................... , ....................................... 201-887-5700 

t Frequency Elctrns.. 55 Cherles Undbergh Blvd., Mitchel Field, NY 11553 
............ '.' .... ' .............. '.' .......... , ... : ........ , . . • . . . . . . . . . .. 516-794-4500 

Hewlett-Packard Co. 1820 Embarclldero Ad; Palo' ARo. CA 94303 .. Call Local SIs. Off. 
tMicrowave/Sys,,1 Ac;Iler Dr.r;:. Syr~se. NY.l.3057 ...... , ............. 315-437-9951. 
• l'Iaca~Dana Instrs.lnc; '\ GoocIye@rSi, IrviOl>. CA.9271.5 ... , ............. 714-659-8999 

RFL IOds., A Dowty Grp. CoJComms. Div .• Powerville Rd .• BOOntoD, NJ 07005 • 
.......... :( ........... :: .......... , ....................................... 201-334-3100 

Oscilfators, Blas-2300· 
~ Op8mpL.abs. Inc •• '1033 N. Sycamore Ave •• Los A~. CA90038. 213.g34-3566 

.•• ' .... ,: ......... , """":"""~'" ",:, .. , .. , ,',,,, .. , '."""'''' 001014 
tC\>nnor~Winfi<i1d Corp., 109 Turner Ct. POB L,W. Chicagp, IL 60185 .... 31':1 .. 231 .. 5270 
tEl<iCtroniC'Hesearch Co .• 7618 Wedd St. Overtand Park, I<S Q6204 ..... 913-631 .. 6700 
t Solid State Elctrns. Corp .• 18646. Parthenia St; Northridge, CA 91324 818-993 .. 8257 

OSCillators, Cavity-:2300 ." . 
Alphe Inds., Inc ... MSD Div. 20 Sylvan Rd, Wobum,MA 01601 617 .. 935-5150 

tCommunication Tachniques Inc., 36 RoUle10, East Hanover, NJ 07936 
.................................................... : ...•.............. ~1 .. 884-2560 

tEPSCO MicrowaVe, 411 Providence Hwy, W9slWpod, MA 02090 .. : .... j 617-329-1506 
tFrequency West, Inc., 3140 AI(tedSt, Santa Clara, CA 95054 ..... , ...... 408-727-8500 

K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21601 .....•.. , .. c '301-749-2424 
t.MCL, Inc., 10NorthBeachAve.. La Grange; IL 60525-2092 ... , ......... 312-354-4350 
t Microwave Assocs. Ltd., Humphrey Rd; Dunstable, BedIordshire, ENGLAND lU5·4SX. 

England ... ' .............. ' .............. : ............... " .......... 44-(582)60-14,-41 
§t MITEQ Inc., 125 Ricefield Lane, HauPpauge, Ny 11788 .......... .-....... 516-543-887,3 

t Narda Microwave Corp., 435'Morelana Rd,Hauppauge, NY 11788 ..... 516,231-1700 
tRFD, Inc., 5024 N8SSI\Iu St; Tampa, FL 33607 ' .......................... 813-872-1502 
t Techtrol CyelQnetics, Inc.; 815'Market St, New -Cumberland, PA 17070 .. 717-774'-2746 

Texscan InStriunents, 3169N. Shadeland, Indianapolis, IN 46226 ........ 317-545-4196 
tZeta Labs., 3265 Scott Blvd, SanJa Clara, CA 95054 ................... , 406-727-6001 _ 

OSCillators, Clock-2300. 
t Anderson Elctrns.. 310' Penn St.;·P.O. Box 89. Hollidaysburg, PI. 16648. 

814-695-4428 ....... ".:." ........................................ A.1313 
t Bliley Elec. Co •• 2545 W. Grandview Blvd •• Erie. PA 16506.il14-838-3571~ 

••..•.•. , •• , ..... , .••.• { •..•..••.•• , ••••.•.••.•.• , ..... ,." .••• , •• A.1322 
Comclok. Irlc •• 1142 N.,Gilbert St.·.·Anaheim. CA 92801, 

714.s91-1560;800·854 .. XTAL ............................. :; .••••• ,' A~1325 
t ConnOr-Winfield Corp •• 109,Turner Ct. POB L. W. Chicago. IL 80185. 

'312-231-5270. •• ;; ............ , ..... '," ,: ... ; ••• " ••.• , .... , .... ,:., ••• A •. 133.1 
CTS Electroni(:8, Corp,,, Knights Division: 400 Reimann Ave.. Sandwich. IL 60548. 

815-786-8411 •.•.....•..•..• : ..• , •••••••..• A.1341-1342.1344.1345,1346.1347 
§.Dale· Electrotii(:8;·lilc.. Tempe Div .• 1155 W. 23rd St.;. Tempe. AZ 85282. 

602-967-7874 , ................ , ••• , ......... , ............ , .:,.,., ••• ' A.1358 
§t Fox Elctmll .• P.O.,Box 1078. Cape CooII. FL 33910. 813-482-7212 .•.•..• A.1.363 

Frequency and Time Systems; Inc.., DATUM. INC •• 34 To_ ReI .. Beverly. MA 
01915.611.g27-822O .•.•.• , ••.••• : ......... : ........................ A.1364 

Hughes Solid State Products. 500 SuPerior Ave ••. Dept EB, Newport Bch.. CA 
, 92658-8903. 714-759-2411 •• :, ............ , ......................... A.1370 
§ ITT ComPonents Passive Grp., 1201 E. McFadden Ave •• Santa Ana. CA 92705. 

714-8~351 •. , .... ,., ..................... ,.,.,., .... , ••. : .• ,' •. , .. A.t377 
t Leach Corp •• Control Prods. Div •• 6900 Orangethorpe~ Ave.. Buena Pk,; CA 90620. 

714-739-0770 ............ :., ..................... , .......... A.1378-1678 
McCoy Electrol1lcs Co,. Sub, Oak Technology Inc.. 100 Watts St.. P.O. Box B. Mt, 

Holly SpringS. PA 1701!5; 717-486-3411 ......... ; • . • • • • • .. .. .. .. . ... A.1382 
§t MF Etct<ll8. Corp •• 10 Renewal "t; New flochelle. NY 10801. 914-576-6570 

.......... , •.•. ;.; .... , .................... ; ........... ; .. , .••• ' ...... A.1384 
Microsonics Inc •• 50, Winter St.; Weymouth. MA 02188; 617-337-4200 .: •• A.1388 , 

§ Midland-Ross CPrp •• NEL I,Init.· 357 Beloit St.. Burlington, WI 53105. 414-763-3591 ' 
, ..................... " ...... : ................. , ................... A·1387 

Monitor prods. Co,. Inc,. Post oIiice Box 1966. OceanSide. CA 92054. 
1;19-433-4510 ...... " ................ ; ........ : ................... A.1388 

Motorola. Inc •• Compl. Divs. ClOCk Osciliator.Dept. 2553 N. Edgin(jton. Franklin 
Park. IL 60131.312-451-1000 •..•.• : .•. :.: .. " ................. , ...... A.1393 

Murata Erie North America. Inc;. 1148 Franklin Rd •• S;E., Marietta. GA 30067 •. 
404.g52.g777 .•. ; ...... , •• ; ••• ;" '.' ..... , , ;\ •.•.• : ............. ,.' .• A.,396 

.Oscillatek Corp:. 620' North URdenweod Dr.,OIathe. f(~ 88062. 913-829-1777 
. • ............................. , ............... ; •. , ••• , ........... , Ao1402 
tQ-Tech Corp •• 2201 CarmellnaAve •• Los Angeles. CA 90064. 213-82O-41121 

•.•.•..•.•••..•••..•.•.....••. , .................................. A·142O 
tReeves-HoIIman Div •• 400 W, North St.;Carlisle. PA 17013; 717.-243-5929 

..•.•. , •.•.. : .•.•... : .,' .•..•. , ..................................... A·1426 
§SaRonlx.4010 Transpprtat,San AntoniO. PalO Alto;CA'94$O:i; 415-856-8900 

..... , ............ : .... :'; ........... ; ........... . f. ,; ... , .... ' .. " ......... A.143O 
,Salke Inillrs. U.S.A.;lnt.. 2990 W. Lom.ita Blvd,. Torrance;CA ·90S05. 213-530-8777 

......... ; ..•.•... , •. ,r; .•..... ~' ... : ...... ,. ;' •. : ... ; •. ',.,., ..• , ... A.1433 
SokOl C;yillal prods:. Inc;. 121Water St., Mineral !'olnt; WI '53565. ~8-987-3363 

..... : •..•...•.• ,' •. :, ..... ,: ••• ; •..•.•.•.••.••• , ., ......... ,' .• ,' .... : A.1'435 
Spectriim Technology. Inc .• 300 Lopez Rd •• Goleta, CA '93116. 805.g64-7791 

, .... ..'-..) .. .c .... " ......... ", ... , .... , ...... , ............... : ..... A.,1438 
§t Statek C~p .• S12 N. Main St. Orange. CA92668.714-639-7810 .:, .••... A.144-1 

t VectronL.abs.. 166 ~Iover Ave,. NorWalk. Ct068SO; 203-853-4433 
.............. , ....... ; ...... " ... , .... : '.'c. ; .. , .... ,. ; .....•... A.14SO .. 1·452 

t iCsis Electronics; Inc.. 12620 W., 63rd' St., shaWnee. ks 68216. 913-631-G448 
. • ..................... , •. ,': .... ~ .•..• ; .... , ....................... A·1457 

tAustron; Inc., P.O. Box 14766, EX;l 248 N, IH 35,'AuSiln,.TX 78,?61' ...... 512-251-2341 
t B-D Crystal Entprs., Inc., 1727 .w. Galbra~h RIll, Cirntnllali, OH.,45239 ... 513-52?·33oo 

Cal Crystal Lab., Inc., 1142 N. Gilbert, Anaheim, CA'92601 '. J .............. 714-991-1560; 
. "8DO-S54-XTAL 

Data Del~y Devices, 385 Lakeview Ave., Clifton, NJ 07011 .............. 201-772-1106 

. . . 

Engineered Comps. Co. P.O. Box 8121; San Luis ObIspo, CA 93403-61'21 
. .. .. . .. .. .. .. . . .. . . . . . . . . . . .. .. . .. . . . . .. . .. .. . .. . .. .. .. .. . .. . .. . .. . ... 805-544-3600 

Frequency cOntrol Prods., Inc.. American Time Prods. Div. 61-20 Woodside Ave. 
Woodside, NY 11377 ..........•...............................•.•..... 212-458-5811 

tGreenray Inds., Inc., 840 W. Church Rd~.MachanicSburg,'PA 17055 ..... , 717-766-0223 
Kahgan EIctms. Corp. 605 Peninsula Blvd, Hempstead,.NY 11550 ... :. 518-538-2300 
K&L Microwave,h;c. 406 Coles Circle, Salisbury, ",0 21801 ........ , .... 301.749-2424 

t K & L Quartztek, K & L Microwave, 20 S. 48th Ave~' Phoenix, AZ 85043 . 
......... . ~ ....... : •..... , .................... , ............. : .........•. 602'272-7944 

§tKyocera Intl, Inc. Elctm. Comps. Grp, 1'1425 Spnento Valley fld., San Diego. CA 921'38 ' 
.: ................................................... .-................. : .. 619-454-1800 

Pulse l"strs..Co. 1234 Francisco, Torrance, CA 90502' .................. 213-51'5-5330 
t Savoy EIctrJls.. P.O. Box 5727, Ft Lauderdale. FL 33310 ... 305-563-1333;600-327-1282 
. Toy<), Camin. Equip. Co. L\d-, No.8 Mori Bldg., 20-4, Nichi-Shimbash\.3-Chonie 

:,Minato-Ku, TOKYO,JAPAN 105 .............. ., . ., ...... 03-459-7320/03-459-7310 
§Valpey.Fisher, 75 South St, Hopkinton, MADI7'\8 ........ '," .... : ...... 617-435-6831 

Oselliators,Crysta'I' Controlled' (Module)-2300 
§tA~n EICtms.. 310 Penn St.. P.O. Box 89. Hollidaysburg. PA16648. 

814-895-4428 , ..•. J .............. , .............. !. .... ~ ........... A.1313 
Auslron. Inc.. p,e. BOx 14766, Exit 248 N, IH 35. Austin. TX 78761; 512,251-2341 

; .• , ........... ; ......................................... , .......... A.1314 
t BUleyEIec. Co.. 2545 W. Grandview Blvd., Erie. PA16506. 814-838,3571 

••. " ......................... , • • • • • .. . .. .. • . • • • • .. . • . • .. .. .. . • . • .• A·1322 
Coniclok. Inc •• 1142' N: Gilbert St.. Anaheim. CA 92801. ' 

714-891-1580;800-854 .. XTAL •• '.' • .' .•. '. , ........ , .• ; ... , ......... A.1325 
t Comstron Corp .• 200 E, .Sunrise Hwy •• Freeport, NY 11520, 516-546-9700 

• ............ , ............ ' .... , '" ,.', .. , ... _ ... , .', ........... c •••• A.1328 
t C,onnor-Wlnlield Corp.. 109 Turner .C!-. POB L. W. ch~ago, IL 60185, 

312-231-/i270 ..... , •• , ............. ,.,;, .. I ....... ,. , •• J ........... A.1331 
t CTS EieCtionics CPrp." Knights Division. 40Q Reimann Ave,. Sandwich. IL 60548, 

815-788-8411 ................. ; ..... :,,: ............... A.1349-1353.13~ 
§ Dale Electronics. Inc.. Tempe Div •• 1155 W. 23rd St.. Tempe. AZ 85282. 

802.s67-7874 .......... , .• , ••.• ," " ................ , •.••. , •.•.• ',' A.1358 
t Damon/Elctrris. Div .• 80 Wilson Way. Westwood. MA 02090. 617-329-2460 

•• " ........................................... : •. " •••••••••• , •• A·1360 
t E~ronic Research Co., 7618 Wedd St.. Overtal\d Park. KS ¥204. 913-631-6700 

. ..... , ........... ,.,." ............................... ' ......... ,. A.1362 
. Elgar Corp. An Onan McGraw Edison. Co,. 92SO Brown Deer Rd •• San Diego, CA 

92121.619-450-0085 ...... , .... , ................... , .... , ......... 001922 
. §t Fox Elctrns.. P.O. Box 1078. Cape CPral. FL'33910; 813-482-7212 •.•.•.• A.1363 

t Frequency and Time Systems. Inc., DATUM. INC •• 34 Tozer Rd •• Beverly. MA 
. . 01915.617-927-8220 ....................... J ••••••••• A.1364-1365. D~,1148 
t Frequency Elctrns.. 55 Charles Undbergh Blvd •• Mitchel Field. NY 11553. 

516-79.4 .... 500 ...... " ...... ,' ...... , ................................ A.1367 
t Hu9l1es Solid State Producl!l. SOO Superior Ave •• Dept EB. Newport Bch •• CA 

192658-8903.714-759.-2411 .. ,:. ",: , .......................... ; ...... A.1370 
tisotemp Research. Inc. Box 3389. CharlotteSVille. VA 22901. 604.295-3101 

, ..... ,., •..•.•.•.••.•.• , ... , ..... , ................... : .•••• " ..... A·1374 
§ ITT Comppnents Passive Grp.. 1201, E. McFadden Ave., Santa ~na,. CA 92705. 

114.-83&-0351 .,' .••.•.• , ......... ' ..... _ ... c ................... , •••. A·1377 
t Leach Corp,. CPntrol PrOds. Div .• 8900 Orangethorpe Ave,. Buena Pk., CA 90620. 

714-739-0770 ... , •.•• ,., ............ " ... , .................. A.1378.1678 
t M!:CPy Electronics Co.. Sub-Oak Technology Inc •• , 100 Watts St., P.O. Box B. Mt ' 

Holly Springs, PA 17065. 717-486-3411 .............................. A.1382 
§t MF Elc:tms. Corp .• 10 Renewal PI.. New Rochelle. NY 10801. 914-576-6570 

, •. : ... , ......... , •.•..•.• , ............. : •.•• : ................... , A·1384 
tMicrqsonics Inc .• 60 )Ninter St .• W"ymouth, MA 02188. 617-337-4200 .,.. A~1386 

, § MldlaRd.-Ross Corp •• NEL Unit. 357 Beloit St.. Burlington. WI 53105. 414-763-3591 
................................................................... A.1387 

t Monitor, Prods. Cc>.. Inc •• Post 0IIice Box 1966. OceanSicko. CA 92054, 
619-433-4510 ................... , .................. : ...... : ••.••. ,. A.1388 

§ Motorola. Inc., Compt Divs. Clock Oscillator Dept. 2553 N. Edgington. Franklin 
Park. IL 60131. 312-451-1000 ...................................... ·A.1392 

,§ M-Tron Ind",. P.O. Box 630. E. Hwy. SO. Yankton. SO 57078. 605-665-9321 
• ....... : .•.•.••• , .. "; ................ ~ .......... , ................ A·1395 

§t Murata Erie'North.America. Inc., .1148 Franklin Rd •• S.EI. Marietta, GA ;10067. 
4Q4.g52.g777 ............. , ............ ' ........ , ..•.• , .............. A.1396 

Oscillatek Corp •• 620 North Unden.."oodOr •• Olathe. KS 66062. 913-829-1777 
... ,', ..... c •••••••••••• ,. ":"," •. : .......... , ....... : •• ,' .............. A.,402 

t Ovenaire.Electrontc Technologies Inc •• '106. Fonest St.,Cherl~ville. VA 22901. 
804-977-80SO .••. ,., •••• : ........... " ......... " .•.. , .•.•.• ;., .•. A.1408' 

't Pleia Technology Inc ••. 2525 Shader Rd ••. Orlando •. l=L 32804. 305,298-2000 
(, ... , .......................... ' ...... , ........... " .......... A.1413.1416.1417 
,tQ-Tech CPI'R •• 2201 Carmelin'; Ave .•• Los Mgeles. CA90064. ;113-820-4921 . 

. . , '. Ao1.42O 

·t ~~~;,n,;,;;~ ~:: 400 ·W. ',;.;.rth St:: ~~ii;';~:p,A 17013.' 717:243:~29' 
............................................................ , •.•.•• A~1426 

t Sawtek Inc •• P.O. BOl( 18000, Orlando. FL 32880. 395-88ji-8860 •..•. •..• A.1432 
Sa.lko 11'strs. U.S.A., Inc.. 2990 W. LO/11ita Blvd., Torrance. CA 9OS05. 213-530-8777 
.... ." ... , ...... ,. _ ...... , .... ,' ......... ,. .......... , ............... J"" ,A·1433 
SFE·Technologies.1S01'1i11 St.. San Fernando. CA 91340,213-'385-9411 ' 
- .\', ...... ~,~ ............. : .... ",' •• : ..... " ~ .. :", .'. ~ ~ •..•.. ~'" .. ", . ",' • '," .. '", A1I:1434 
Sokol Cryatel Prods.. JI1l'., 121 Water St, Mineral Point. WI 53565; 608.g87.3363 

... : .......... , •..•. : ....... , ...... : •.•. :., .. , ....... : ...... : .... A·1435 
t Sp8ctrumTechl\Ology. I"'c.~ 300 Lopez Rd •• fJoleta.CA;93116 .• ,,8Il5-964-7791 . 

,.,. .• , ............ ; ........ , .......................................... A.1438 
§t Statek Corp., 512 No Main St.. Orange. CA 92668. 714-639-7810 i 

........ , ..................... , '"', ....... , .,~ ........ A.'441-1442.~444.1445 
tTephtrol Cyclonetics, Inc •• 815 Market St.. New Cl,lmberlat:KI. PA.17070. .' 

717-774-2746 •.. ,., ••••••• '.' •.•.••• , •• ,:,.' •• , ••• ' •• : •• ? ; ..... ,' .. ;, ... A.1446 
t Vectron L.abs.. 166 Glover Ave .• Norwalk. CT 088SO, 203-853-4433 .. 

' .... ,., ......................... , ........ , .......... ,.: .. A.1451.1453,1454 
t Xsis iOlectronics. Inc •• 12620 W. 63rd ~. !lhaw_. KS 682J6.,99-6:n-CI448 .. . ' 

••••••• ,-••••••••••••• ,., •••• , .................... , ••••••• J .......... A·1457 

§;-:-Product.sol.d.through distributors t-Product meets MIL speps 



PRODUCT INDEX & DIRECTORY 
t Airtron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 201-539-5500 
tB-D Crystal En1prs, Inc., 1727 W. Galbrai1h Rd, Cincinnali, OH 45239 .•. 513-522-3300 

Behlman Div., Cal~omia Instrs., Div. of Norlin Inds., 5150 Convoy St. San Diego. CA 
92111 ..............................•...............•.................. 619-279-8620 

Berkeley Nucleonics Corp., 1198 Tenlh St. Berkeley. CA 94710 ... '" .... 415-527-1121 
Cal Crystal Lab .• Inc.. 1142 N. Gilbert, Anaheim, CA 92801 ............... 714-991-1580; 

, 8OQ-854-XTAl 
t Cal~ornia Instruments, A Div. of Amstar Tech. Prods. Co, Inc, 515O-Convoy St. San 

Diego. CA 92111 ....................... 619-279-8620;800-356-2244;800-a21-1834 
Chronomne Labs, 21011 S. Figueroa St. Carson. CA 90745 : ......... :. 213-320-9452 
Cryst8k Corp. P.O. Box 06135. Ft,Myers. FL 33906 ..................... 813-936-2109 
CTS Corporation, 905 North west Blvd, Elkart, IN 46514 ..............• 219-293-7511 
Dalum Inc., Timingl Aacom Divisions. 1363 S. State College Blvd., Anaheim, CA 92806 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-533-6333 
Elin Div, Cal~omia Instrs. Co.. Div. 01 Norlin Ind .• 5150 Convoy St, San Diego. CA 92111 

....................................................................... 619-279-8620 
t Fork Standards, Inc., 866 Western Ave.. Lombard. IL 60148 ............. 312-932-9380 

Frequency Control Prods., Inc.. American Time Prods. Div, 61-20 Woodside Ave, 
Woodside, NY 11377 ................................ ,................ 212-458-5811 

t FSI/Fork Standards Inc .• 666 Western Ave, Lombard. IL 60148 .......... 312-231-3511; 
312-932-9380 

§tGorman-Redlich Mig. Co .• 6 Curtis St. Athens, OH 45701, .... ; .......... 614-593-3150 
t Greenray Inds., Inc., 840 W. Church Rd., Mechanicsburg. PA 17055 ....• 717-766-0223 

Hewlett-Packard Co, 1820 Embarcadero Rd. Palo Alto, CA 94303 .. Call Local SIs. Off. 
International Crystal MIg, ION. Lee, P.O. Box 26330. Oklahorn8 City, OK 73126 

· ........................ ,. . .. . . . . . .. . . . . . . . .. . .. . . . . . . . .. .. .. . . . . . . ... 405-23&-3741 
K&L Microwave, Inc.. 408 Coles Circle, Salisbury. Me 21801 ............ 301-749-2424 

t Leigh Instrs. Ltd, Frequency Control Div .• C. R. Snelgrove Co .• 141 Bond Ave .• Oon Milts, 
·ON. CANADA M3B 1M2 .............................................. 416-447-8531 

tMicrowave/Sys., 1 Adler Or, E. Syracuse, NY 13057 .................. '" 315-437-9951 
§t MrTEQ Inc., 125 Ricefield Lane. Hauppauge. NY 11788 ' ................. 516-543-8873 

Panasonic. Ind'!. Elctm. Comps .• Panasonic. Elctm. Comps. Div, Box 1503. Secaucus, NJ 
07094 ...............•............•............. .' ............. : ......• 201-348-7000 

tPiezo Crystal. 100 "K" St. Box 619. Carlisle. PA 17013 ................. 717-249-2151 
§ Q-Malic Corp., 3194-0 Airport Loop Or, Costa Mesa, CA 92626 ......... 714-545-8233 
t Raca~Oana Instrs. Inc.. 4 Goodyear St, Irvine. CA 92715 ................ 714-859-8999 
t RFD. Inc., 5024 Nassau St, Tampa, FL 33607 ................ .. .. .. .... 813-872-1502 
§ SaRoni .. 4010 Transport at San Antonio. Palo AHo, CA94303 .......... 415-856-6900 
t Savoy Elctrns.. P.O. Box 5727. Fi. Lauderdale, FL 33310 .. 305-563-1333;800-327-1282 

Sensor Corp., Box 140. Scottdale. PA 15883 ............. : .............. 412-887-4080 
t Solid State Elctms. COrp., 18646 .Parthenia St. Northridge, CA 91324 ... 818-993-8257 

Standard Logic, 2215 S. Standard Ave, Santa Ana, CA 92707 ........... 714-979-4770 
§ Syrilest Corp.. 40 Locke Or, Marlboro, MA 01752 ....................... 617-481-7827 
tT-F Elctrns.. 9415 Neils Thompson Or, Austin.lX 78759 ............... 512-836-7323 

Toyo Convn. Equip. Co .• Ltd. No. 8 Mori Bldg, 2~. Nichi-Shimbashi. 3-Chome 
Minato-Ku. TOKYO. JAPAN 105 ......................... 03-459-7320/03-459-7310 

tTRAK Microwave Corp., 4726 Eisenhower Blvd.. Dept E5. Tampa, FL 33614 
....................................................................... 813-884-1411 

§Valpsy-Fisher. 75 South St. Hopkinton. MA 01748 ...................... 617435-8831 
Varian Associates, Inc;.. Microwave Tube Div .• 611 Hansen Way. Palo Alto, CA 94303 

.............................................................. , .. .. .. .. 415-493-4000 
t .zeta Labs., 3265 Scott Blvd., Sanla CI~ CA 95054 ................•..• 408-727-6001 

Oscillators, Digitally Compensated Crystal (DCXO)-2300 
CTS Electronics COrp ... Knights Division. 400 Reimann Ave., Sandwich. IL 60548, 

815-786-8411 .................................................... A.I355 
t Vactron Labs., 166 Glover Ave., Norwalk, CT 08850, 203-853-4433 •••••• A.1450 

Oscillators, Decade (Test)-2900 - See Vol. D 

OSCillators, LC-2300 
Ovenaire, Electronic Technologies Inc., 706'Forrest St., Ch8rtoH8svIlle, VA 22901, 

804-977-8050 •••••••••••. ,'. • • • • • • • • • • • • • • • • • • • • .... • • • • • • • • • • • • • •• A.1410 
Con,nor-Winfield Corp., 109 Turner Ct, POB L, W. Chicago, IL 80185 .... 312-231-5~0 
Continental Resources, Inc., 175 Middlesex Tpke.. Bedford, MA 01730 .. 617-275-0850 

t Oarnon/EIctms. Div, 80 Wilson Way. Westwood, MA 02090 ............ 617-329-2460 
tGreenray Inds., Inc., 840W. Church Rd, Mechanicsburg. PA 17055 ..... 717-766-0223 

Hewlett-Packard Co, 1820 Embarcadero Ad., Palo Alto, CA 94303 .. Call Local Sis. Off. 
lsotemp Research. Inc, Box 3389. Charlottesville, VA 22901 .........•.. 804-295-3101 
K&L Microwave, Inc., 408 Coles Circle, Salisbury. MD 21801 " ..... ~ .; ... 301-749-2424 

§tMITEQ lhe, 125 Ricefield Lane. Hauppauge. NY 11788 .......... : ...... 516-543-8873 
Reeves-Hoffman Div .• 400 W. North St. Carlisle. PA 17013 .....•.....•.. 717-243-5929 

tSolid State EIctms. Corp.. 18646 Parthenia St, Northridge, CA 91324 ... 818-993-8257 
Spsctrum Technology. Inc., 300 Lopez Ad., Goleta, CA 93116 ............ 805-964-7791 

tTechtroI Cyclonelics, Inc.. 815 Markel St, New Cumberland, PA 17070 .. 717-774-2746 
Toke America, Inc., 1250 Feehanville Or, Mt Prospect" IL 8OO5B ........ 312-29NI070 

OSCillators, Low Frequency (Module)-2300 
AncIer80n Etctrna., 310 Penn St., P.O. Box.\I9, Hollidaysburg, PA 16648, 

814-895-4428 ..................................... ;.............. A.1313 
t Bliley EIac.Co., 2545 W. Grandview Blvd., Erie, .PA 16506, 814-838-3571 

.................................................................. A.1322 
CML MACARR DIv.; Marine Electric ·RPD, Inc., 866 Pacific St., Brooklyn, NY 

11217,718-857-2400 ............................................. 001908 
Comatron Corp., 200 E.; Sunri .. Hwy., Freeport, NY 11520, 516-546-9700 
, •••••••••••••••••••••••••••••••••••••••••••••••••• ~ .............. A.1328 

t Connor-Winfield Corp.. 109 Turner Ct., PCB L, W. Chicago, IL 60185, 
312-231-5270 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.1331 

CTS Electronics Corp." KnIghIe Divl8ion, 400 ReImann Ave., Sandwich, IL 611548, 
815-786-8411 •••• ' ••••••••• A.1341-1342,1344,I345,1346,1347,1349,1350,1351 

Elgar COrp, An Onan McGraw EdIsOn Co., 9250 Brown Deer Rd., San DIego, CA 
92121, 619-450-0085 ••• :, •••••••••• : •••••••••••••••• '. • • • .. • • • • • • .• 001922 

t Fox Elctrna., P.O. Box 1078, cape Coral, FL 33910, 813-482-7212 ••••••• A.1363 
t Frequency Elctma., 55 Chartes Undbergh Blvd., Mitchel Field, NY 11~ 

516-794-4500 ............................... .".................... A.1367 

OsC:illators, Microwave-3450 

tHug .... Sotid State Products, 500 Superior Ave., Dept. E8, N8wport Bch •• CA 
92658-8903,714-759-2411 ........................................ A.1370 

t Leach Corp., Control Proda. Div., 6900 Orangethorpe Ave., Buena PII.. CA 90620. 
714-739-0770 ........................ ; ........................... A.1378 

t McCoy Electronics Co •• Sub. oak Technology Inc., 100 Watts St., P.O. Box B, Mt. 
Holly Springs, PA 17065. 717-488-3411 ............................. A.1382 

M-Tron Inda.. P.O. Box 630, E. Hwy. 50. Yankton, SO 57078. 605-665-9321 . 
................................................................. A·I395 

Murata Erie North America, Inc., 1148 Franklin Rd •• s.E., Marietta, GA 30067. 
404-952-9777 .................................................... A.I396 

Oscillatek COrp .• 620 North Undenwood Dr., Olathe. KS 66062, 913-829-1777 
................................................................. A.1402 

Oven.aire, Electronic Technologies Inc.,.706 Forrest St., Charlottesville, VA 22901, 
804-977-8050 .................................................... A.1408 

Pacific Po_r Source Corp., 15122 Bolsa Chica St., Huntington Bch., CA 92649, 
714-898-2891 ;800-854-2433 ....................................... 001953 

§t Statek Corp., 512 N. Main St, Orange. CA 92866, 714~-7810 
................ ." ................................. A.1441-1442,1444,1445 

Behlman Div .• California Instrs.. Div. 01 Norlin Inds.. 5150 Convoy St, San Diego. CA 
92111 ................................................................ 619-279-8620 

Behlman Engineering, 1142 Mark Ave, Carpinteria, CA 93013 ........... 805-684-6311 
tCalifomia Instruments, A Div. of Amstar Tech. Prods. Co., Inc., 5150-C0nvoy St. San 

Diego. CA 92111 ... . .. .. . .. . .. . . . .. . . .. 619-279-8620;800-356-2244;800-821-1634 
Cybernetic Micro Sys.. P.O. Box 3000. 3000 Hwy. 84. San Gregorio, CA 94074 

. ...................................................................... 415-726-3000 
Oai-Ichi Shoji of Amer, Inc., 150 Fifth Ave, ~ York, NY 10011 ........ 212-691-9050 

t Darnon/EIctms. Div, 80 Wilson Way. Westwood, MA 02090 .. . . . . ... .... 617-329-2460 
Douglas Randal~ 6 Pawcatuck Ave, Pawcatuck, CT 06379 .. . . . . . . . . . .. 203-599-2075 

tElectronic Research Co, 7618 Wedd St, Overland Park, KS 66204 ..... 913-631-6700 
Elin Div, California Instrs. Co, Div. of Norlin Ind., 5150 Convoy St. San Diego. CA 92111 

· . . . . .. . .. . . .. . . . . . . .. . .. . . .. . . . . . . .. . . . . . . .. .. . . .. . .. . . . . . . . .. .. . . . ... 619-279-8620 
tForkSlandards, Inc.. 666 Western Ave, Lombard, IL 60148 ............. 312-932-9380 

Frequency Control Prods..lnc.. American Time Prods.-Oiv .• 61-20 Woodside Ave, 
. Woodside, NY 11377 ............................ : .................... 212-456-5811 
Frequency Devices, Inc., 25 Locust St. Haverhil~ MA 01830 ............. 617-374-0761 

t FSI/Fork Standards Inc .• 686 Western Ave .• Lombard. IL 601'48 .......... 312-231-3511; 
312-932-9380 

tGreenray Inds..lnc.. 840 W. Church Rd .• Mechanicsbulg, PA 17055 ..... 717-766-0223 
Industrial Test Equip.. 21 Yennicock Ave, Port Washington. NY 11050 .. 516-883-1700 

t lsotamp Research, Inc, Box 3389. Charlottesville. VA 22901 ............ 804-295-3101 
K&L Microwave, Inc., 408 Coles Circle, Salisbury. MD 21801. ............ 301-749-2424 

§tMF Elclrns. Corp, 10 Renewal P~ New Rochelle. NY 10801 ............ 914-576-6570 
tMicrowave/Sys., 1 Adler Or, E. Syracuse, NY 13057 .................... 315-437-9951 
t MeMor Prods. Co; Inc, Post Office Box 1966, Oceanside, CA 92054 . .. 619-433-4510 

§~~{ ~.~.~~.~.~ ~iI~: .~.2~~.~ ~~~~~~:.~~~~~:'t:l~ 
tPiezo Crystal. 100 'K" St. Box 619. Carlisle, PA 17013 ................. 717-249-2151 
to-Tech Corp., 2201 CarmelinaAve .• Los Angeles, CA 90064 ............ 213-8~921 

Reeves-Hoffman Div, 400 W. North St. Carlisle, PA 17013 ............... 717-243-5929 
§Richard-Les Co., Box 724. New Providence. NJ 07974 .................. 201-276-0710 

SaRonix. 4010 Transport at San Antonio. Palo AHo. CA 94303 .......... 415-856-6900 
tSoIi,d State Elctrns. Corp., 18646 Parthenia St, Northridge, CA 91324 ... 816-993-8257 
tSpecttum Technology. Inc., 300 Lopsz Ad, Goleta, CA 93116 ........... 805-964-7791 
§Syntest Corp.. 40 Locke Or, Marlboro. MA 01752 ....... : ................ 617-481-7827. 

Texscan Instruments, 3169 N. Shadeland, Indianapolis, IN 46226 ..... .. 317-545-4196 
tT-F Elctms., 9415 Neils Thompson Dr .• Austin. lX 78758 ................ 512-836-7323 

Valpsy-Fisher. 75 South St. HopIdnton, MA 01748 ...................... 617-43S-6831 
t Vectron Labs., 166 Glover Ave, Norwalk, CT 06850 ......•........ :..... 203-853-4433 

Vistar Corp., 13740 McCormick Or, Tampa, FL 33625 ................... 813-855-6611 

Oscillators, Microwave-34oo . 
Comstro!' Coop., 200 E. Sunrise Hwy., Freeport, NY 11520. 516-546-9700 , 

..................................................... A.1328-1329, 001204 
t Fnlquency EIctrns., 55 Charles Undbergh Blvd., Mitchel FIeld, NY 11553, 

516-794-4500 ........................................ ;: • .. .. .. .. •• A.1387 
Q-Tech Corp., 2201 CarmeUna Ave., Los Angeles, CA 90064, 213-820-4921 

, ....................... ; ................... ~ ...... , .............. A.142O 
f Sawmk Inc., P.O. Box 18000. Orlando, FL 32860, 305-886-8860 .,....... A.1432 
t Techtrol Cyclonetlcs, Inc., 815 Market St.; New Cumberlend, PA 17070, 

717-774-2746 ...................................................... A •. 1446 
t Airtron. Litton Industries, Inc., 200 E. Hanover Ave, Morris Plains, NJ 07950 

· . . . . . . . . . . . . . . . • . . • . . . . . . . . . • •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 
Alpha Inds., Inc.-MSD Div, 20 Sylvan Rd. Woburn. MA 01801 ........... 617-935-5150 
Alpha Inds., Inc. -TAG Millimeter Comp, 20 Sylvan Ad., Woburn, MA 01801 

....................................................................... 617-935-5150 
t Andersen Labs., 1280 Blue Hills Ave, BIoomIieId, CT 06002 ..........•• 203-242-0761 

§tAvantak,lnc.. 3175 Bowers Ave, Santa Clare, CA 85054 ................ 408-496-6710 
Aydin Corp, 700 Dresher Ad., Horsham, PA 19044 .............•...•.... 215-657-7510 

t Central Microwave Co., Alpha Inds., Inc., ~ 2180 Prichard Farm Ad., Marytand Heights, MO 
63043 ...•.•.........•.........•.....•... : .......•.................... 314-29t-5270 

t Communicefion Techniques Inc., 36 Route 10. East Hanover. NJ 07936 
........................................... , .................... : ...... 201-884-2580 

Continental Resources, Inc., 175 Middlesex Tpke.. Bedford, MA 01730 .. 617-275-0850 
t OeHronic Crystal Inds., 215 At 10. Bldg. 3, Sec. 5, RandOlph. NJ 07669 ............... .. 

201-361-2222 
Eaton Corp., Microwave Products Division. 955 Benicia Avenue, Sunnyvale, CA 94086 

· .. .. .. .. .. . .. .. .. .. ... .. . . .. . . ... .. .. . . . .. .. . .. .. .. .. . . .. .. .. .. .. .. . .. 408-730-6300 
§Eaton Corp., Elctm. Instrmn. Div, 5340 Alia Ad., Los Angeles. CA 90066 

§t EatOn Corp. YI!tTek Prods.. 785 Palomar Ave, Sunnyvale, CA 94086 •.. 408-737-7300 
t Electronic Research Co., 7618 Wedd St, Overland Park, KS 66204 . • . .. 913-631-6700 
tEPSCO Microwave, 411 Providence Hwy, Westwood, MA 02090 ....... 617-329-1500 
t Epsilon-lambda EIctms. Corp.. 427 Stevens St, Geneva, IL 60134 ...... 312-;:32-9611 
t Frequency West, Inc., 3140 Allred St, Santa Clara, CA 85054 ........... 408-727-8500 

Greenray 1nds..1nc., 840W. Church Ad., Mechanicsburg. PA 17055 ..... 717-766-0223 
tHOS Inc., 12310 Pinecrest Rd., Reston, VA 22091 : ..... : ........ ; ........ 703-620-6200 

Hewlett-Packard Co., 1820 Embarcadero Ad., Palo Alto, CA 94303 .. Call Local Sis. Off. 

EEM 1985 §-Product 8019 through distributors t-Product meets MIL specs 



Oscillators, Microwave-3450 (Cont'd) 
Hughes Aircraft Co, Aerospace Grps./Support Sys., P.O. Box 90515, Los Angeles, CA 

90009 ................................................................ 213-67()'1515 
Hughes Aircraft Co, Mlcroelctrn. Sys. Div, 2601 Campus Dr., Irvine; CA 92715 

............................................ : .......................... 714-752-3800 
K&L Microwave, Inc., 408 Col'1S arcle, Salisbury, MD 21601 ............ 301-749-2424 
KDI Electronics, Inc., Engelrpann & Pyrofilm Divisions, 60 S, Jefferson Ad., Whippany, NJ 

07981 ... , ......... , ............ : .......................... :~ ....•..... 201-887-8100 
t Litton Systems; Inc., EIEictron Dvcs. Div, 960 Industrial Ad., San Carlos, CA 94070 

, ' ...... : ....... ' .... ,.' ....•.... ,; ... , ... ' ..... : ........ , .................. 415-591-8411 
tM/A-COM OSW, Inc., 2626 S. Hardy Dr, TemPe. AZ 86282 ,.C., ......... 602-966-1471 

§t Magnum Microwave 'Corp., 365 Aavendale Dr., Mountain View, CA 94043 
•••••••••••••• " .... , ••••••••••••••••••••••••• o' •••••••• ', ••••••••••• ' •••• 415-968-9281 

MAACONIINSTRUMENT8, :3 Pearl COUri, Allendale; NJ'074Oi.: ..... ;. 201-934-9050 
, Maury Microwave, 8610 Helms Ave., Cucamonga, CA 91730 ........ \ ... 714-987-4715 
tMCL, Ihc., 10 NOrth Beach Ave., La Grange,IL 60525-2092 ............ '. 312-354-4350 

MF Elctma Corp, 10 Renewal PL; New Rochelle, NY 10801 : . .': ...... '-, .. 914-576-6570 
t Micropac Inds, 905 E. Walnut St, Garland. TX 75040 .......... : ... :; .. .' 214-272-3571 
t Microwave AssocS: Lid., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, 

England .......... , ....... , .•...................................... '44-(582) 6Q.14-41 
t Microwave SemiconduClor Corp', 100 School House Rd., Somerset, NJ 08873' 

· " ..................................................................... 201-469-3311 
t MicrowavefSys., 1 Adler Dr, E. Syracuse; NY 13057 ............•....... 315-437-9951 

, t Mitec, Elctrns, 15 COmmeri:eSt, Wi!liston, VT 05495 .................... , 802'864-0064 
§tMfTEQ Inc., 125 AicefieldLane, Hauppauge, NY 11768 ................. 516-543-8873 

§ Murata Erie NOrth America, Inc." 1148 Franklin Rd., S.E., Marietta, GA 30067 
· : ....................................................... : . . . . . . . . . . . . .. 404-952"9777 

tNarda Microwave Corp., 435 Morela!1d Rd., Hauppauge, NY'11788 ... ,. 516-231-1700' 
_ North HHIsElctrns, 1 Alexander PL, Glen Cove, NY 11542 ......... : ..... 516-671-5700 
§t Omni Specjra, Inc., Microwave Subsyslems Div., 2626 So. Hardy Dr, Tempe, AZ 85282 ' 

........ : .....•.................................................... : ... 602-966-1471 
'Ovenaire, Electronic TechnolOgies Inc., 706 Forrest St, Charlottesville, VA 22901 

· ...... , .... '.' . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 804-977-8050 
tAacal-Dana Instrs.lnc.,4 Goodyear St, Irvine, CA 92715 ........ , ....... 714-859-8999 
, RCA Solid State Oiv., Route 202, Somerville, NJ 08876 ................. 201-685-6000 
t Reeve Electronics, Mellish E. Murray, 1720 W. Funon St, Chicago, IL 60612 

· ....................... ' ...... : .................... :.. . . . . .. . . . . . . . . . .. 312-67()'0150 
§AEI.SIs, 19525 Busir"'ss Centr~ Dr, Northridge, CA 91324 ............. 617-938-0900 
tRFD, Inc., 5024 Nassau St, Tampa, FL 33607 ......................... 813-872-1502 
tRodale EIClrris. COrp;603 Chestnut St, Garden City;NY 11530 ......... 516-222-0050 

Sanders Assocs., Flexprint Prixl": Div, Grenier FId., Mahchester, NH 03103 ' 
· ....... : .............................. , . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. 8O~669-4615 

Sivers IMA, 5669 Selmaraine Drive, Culver.City, CA 90230' : . . . . . . . . . .. .. 213-39(). 7 477 
§Syntest Corp, 40 Locke Dr., Marlboro, MA 01752 .................. ",'" 617-481-7827 
tTeledyne Microwave, '1290 Terra Bella Ave., Mountain View, CA 94043 .' 

............................... : .......................................... 415-968-2211 
t TAAK Microwave Corp., 4726 Eisenhower Blvd., Dept E5, Tampa, FL 33614 . 

.............. : ........................... , ............................. 813-884-1411 
t TAW Microwave, 825 Stewart ·Dr., suhnyv<\1e, CA 94086 .......... '. : . .. 408-732-0880 
§ Tucker Elctms, Box 461966, Garland, TX 75046 ......... 214-348-8800;800:-527-4842 

Varian ASSOCiates, Inc, Microwave Tube Div, 61,1, Hansen Way, Palo, Ano, CA 94303 
· ................................ : . . . ... . . . . . . . . . . . . . . .. . . . . . .. . . . . . . .. 415,493-4000 

tWatkins-Johnson Co., 3333 HiUview Ave., Palo Ano, CA 94304 .......... 415-493,4141 
tZeta Labs., 3265 Scott Blvctf. Santa Clara, CA 95054 .................... 408-727-6001 

Oscillators, Oven-2300 
Austron~ Inc., P.O. Box 14766, Exit 248 N. IH 35; Austin, TX'V8761, 512-251-2341 

•....•.•.•.•• , •.•••.••• _ ............................................ A.1314 
Comstron Corp., 200. E. Sunrise. Hwyi, Freeport, NY 11520., 516-546-9700 

A·1328 
Connor-Winfield Corp., 109 Turner Ct, POB L, W. Chicago, IL ,60185, 

312-231-5270 ..................... , ................. , •••••••••••• A.1334 
CTS Elewonics Corp." Knights Division, 400 Reimann Ave., Sandwich, IL 60548, 

815-786-8411 ..................................................... A.1352 
. E;lectronic ResearCh Co., 7618 Wood St., Overland Park, KS 66204, 913·631.6700 

•.•••.•••••.•••••.•••• , ........................................... A·1362 
tFrequency and Time Systems, Inc., DATUM, INC.,,34 Tozer Rd., Beverly, MA 

01915,617-927-8220. .••••.•••. , .•• ; ......................... ' ....... A.1364 
McCoy Electronics Co., Sub. Oak Technology Inc., 10.0. Wat!s St., P.O., Box B;MI. 
,". Holly Springs, PA 17065, 717-486-3411 ................ : •••• ,....... A.1382 
Microsonics Inc., 60 WinlerSt., Weymouth, MA 0.2188, 617,337-4200, •.•• A.1386 
Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 
404-952,~n7 .............. ; ..... ' .... '," ......................... '.' A.1396 

Ov.enalre, Electronic Technologies Inc., 706 Forrest 51:, Charlbttesville, VA 22901, 
804~n-805O .............. , ........................ ,' ...... .'. • . •. A.1408 

t Plezo Technol\lgy Inc., 2525 Shader Rd., Orlando, FL 32804, 305-298-20.00 
............................. , ........................ o' A.1413-1416,1417 

t Reeves'Hoffman Div., 400 w. NO!1/! St., carlisle, PA 17013, 717-243-5929 
............ '.'., ••••. ;-" •.•.••••• ; ..... : ........ ~ ..................... A·1426 

t Vectron Labs.; 166 Glover Ave., Norwalk, CT 06650, 203-853-4433 .•.•••• ' A.1453 . 
tBliley Elec. Co., ,2545 W. Grandview Blvd.,·Erie, PA 16506 ................ 814-638-3571 

Datum Inc, Timingl Aacom Divisions, 1363 S. State College Blvd., Anaheim, CA 92806 
.................. : .......................... : .. " ... , .................. 714-533-6333 

Frequency Control Prods, Inc, American Time Prods. Div., 61-20. Woodside Ave., 
Woociside, NY,l13n ......... .' ....................................... 212-458-5811 

tGreenray Inds, lhe., 840 W. Church Rd., Mechanicsburg, PA 17055 .. ,:. 717-766-0223 
K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21,801 7 •••.••••.•. 301-749-2424 

.f K & L Quartztek, K & L Microwave, 20 S. 48th Ave, Phoenix. AZ 85043 
· . . .. . .. . . .. . . . .. . . . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 602-272-7944 

'Techtrol Cyclonetics, Inc., 815 Market St, New Culnberlahd,PA 17070 .. 717-774'2746 

OSCillators, Power (Module)-2300 
CML MACARR Div., Marine Electric RPD; Inc., 666 Pacific St., Brooklyn, NY 

11217, 718-857-2400. .............. ' ............................ _.~ 0.1908 
Elgar Corp, An Onan McGraw Edison Co., 9250 Brown Deer Rd., San Diego".cA 

92121, 619-450-00.85 .......................................... :.. 1le1922 

PRODUCT INDEX & DIRECTORY 
Julie Resch. Labs., 211 West 81st St., New York, NY 10023, 212-245-2727 . 

................................................................. 0·1256 
Pacific Power Source Corp., 15122 Bolsa Chica St., Huntington Bch., CA 92649, 

714-898-2691 ;80.0.-854-2433 ........................................ 0.1953 
Behlman Div, Califomia Instrs., Div. of Norlin Inds., 5150 Convoy St, San Diego, CA 

92111 ............................................ : ........... : .... ; .. 6\9-279-8620 
Behlman Engineering, 1142 Mark Ave., Carpinteria, CA 93013. ' ..... '. '. .... 805-684-8311 

tCalifomia Instruments, A Div. of Amstar Tech. Prods. Co., Inc., 515~nvoy St, San 
Diego, CA 92111 ... . .. . . . . . . . . . . . .. . . .. 619-279-8620;800-356-2244;800-82 \..1634 

tElectroriic,ResearcbCo., 7618 Wedd St, Overlahd Park, KS 66204 ..... 913-631-6700 
,Elin Div, califomia InstrS. Co., Div. of Norlin Ind., 5150 Convoy'St, San Diego, CA 92111 

.'. . . . .. . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . . .. . .. . . . .. . . . . .. .. . . .. 619-279-8620 
t Greenray Inds., Inc, 840 W. Church Ad., Mechanicsburg, PA 170.55 ..... ': 717,766-0223 

Industrial Test Equip., 21 ,Yennicock Ave., PortWashingtori, NY 11050 .. 516-883-1700 
.Isotemp Research,lnc, BOx 3389, Charlottesville, VA 22901 ........ ;. I. 804-295-3101 

,!:.MCl, lhe, 10 North Beach Ave., La Grange; IL60525-2092 .............. 312-354-4350. 
§tMrTEQ Inc, 12& Aicefield Lane, Hauppauge, NY 11788 .... , .. , ........... '516-543-8873 

Modular Devices, 50. Orville Or, Bohemia, NY 11716 ............. , ...... 516-567-9620 
t Narda Microwave Corp., 435 Moreland Ad, Hauppauge, NY 11788 ..... 516-231-1700 

§t Omni Spectra, Inc., Microwave $ubsysfems Div, 2626 So. Hardy Dr., Tempe, AZ. 85282 
.................................................. , ',' : ......... ,: .... ; .... 602-96&1471 

tPiezoCrystal, 100 "KH St, Box 619, Carlisle, PA 17013 ............. , .... 717-249-2151 
ta-Tech Corp., 2201 Camielina Ave., Los Angeles, CA 90084 ............ 213-82()'4921 
§AEISIs, 19525 Business Centre Dr., Northridge, CA 91324 ............. a17-938-09oo 

SaAonix, 4010 Transport at San Antonio, Palo Alt~, CA 94303 ...... ' ..... 415-856-69PO 
Texscan Instruments, 3169' N. Shadelahd, 'Indianapolis, IN 46226. .. .... 317-545-4196 
Varian AsSoCiates, Inc, Microwave Tuba Div., 611 Hansen Way, Palo AHo, CA 94303 

· ............... " ................ '.' . . . . . .. . . . . . . . .. ... .. . . . .. . . .. . . . ... 415-493-4000 
L Vectron Labs, 166 Glover Ave, Norwalk, CT 06850 .. ,.......... 203-853-4433 

§Wilson; H. M, Co., 11501 Chimney Rock Rd, Houston, TX 77035 ....... 713-729-1183 

Oscillators, Programmable~2300 
lET Labs. Inc., 534 Main St., Westbury, NY 11590., 516-334-5959 ...•..•. 0.1245 
Vistar Corp., 13740 McCormick Dr, Tampa, FL 33625 ................... 813-855-6611 

Oscillators, Pulse (Module)-2300 
Austron, Inc., P.O. Box 14766, Exit 248 N. IH 35, Austin, TX 78761,512-251-2341 

'." ........................... ~ .•.• , •..• , ........................... A.1314 
Connor-Winfield C"1rp., 109 Turner .Ct" POB L, W. Chicago, IL 60185, 

312-231-5270 ....................................... : ................. A.1331 
CTS .Electronics Corp." Knights Division;,4o.o. Reimann Ave., ,Sandwich, It.: 60548, 

815-786-8411 •••••.••••... A.1341-1342,1344, 1345,1346,1347,1349, 1350,1351 
Damon/Elctms. Div., 80 Wilson Way, Westwood, r,tA 0.2090, 617-329-2460 

.................................................................. A.1360 
Fox Elctrns., P.O. Box 10.78\ Cape Coral, FL 33910., 813-482-7212 ••••.•. A.1363 

t Hughes Solid Stata Products, 500 Superior Ave., Dept E8, Newport Bch .. , CA 
92656-8903, 714-759-2411 ....................................... , •. A.137o. 

Isotemp Research, Inc, Box 3389, Charlottesville, VA 22901, 804~!I5-31o.1 
............................. ; .................................... A.1374 

t McCoy Electronics Co.,· Sub. Oak .Technology Inc., 10.0. Watts St., P.O. Box B, MI. 
Holly Springs, PA 17065, 717-486-3411 ................................ A.1382 

MF Elctrns. Corp., 10. Rimewal PI., New RoChelle, NY 10.80.1, 914-576-6570. 
•••••••.•.•.•.•..•..•.•.•••.•.•.•. : ............ ; ................... , A·1384 

Mlcrosonics Inc., 60 Winter St, Weymouth, MA 0.2188, 617-337-420.0. •••• A.1386 
§ Midland-Ross Gorp., NEL Unit, .357 Beloit St., Burlington, WI 5310.5, 414-76,3-3591 

............. : .................... , .•....•..•.•....•.• ; ........... A.1387 
Monitor Prods. Co., Inc.,.Post Office BOx 1966, OceanSide, CA 920.54, 

619-433-4510 ........................... ' .......................... A.1388 
Motorola, Inc., Comp!. Divs. Clock OSCIillator Dept.; 2553 N. Edgington, Franklin 
, Park, IL 60131,312-451-10.0.0. ........................................ A.1393 

Oscillatek Corp., 620. NorthUndenwood Dr., Olathe, KS 66062,913-829-1777 
..................................................... : ••••.• : •.•. A·14o.2 

Ovenalre, Electronic Technologies Inc., 70.6 Foii:est St., CharlotteSVille, VA 22901, 
804-9n-8o.5O ..••• , .............................................. A.14o.8 

t Q-Tech G!)rp., 220.1 Carmelina Ave., Los Angeles, .CA 900.64, 213-820.4921 
......... : ........ _ .• c ............ " ........................... ;. A.142O 

Reeves-Hoffman Div., 400,W. North St., Carlisle, PA 170.13, 717,243-5929 
/ ................... ; ........................................ : •••• ,A.1421 

Rhombus Inds., 15801 Chemical Ln., Huntington Bch., CA 92649-1595, 
714-698-0960 ........ '. , •• ' .............................. :.. . .. . . • . • •• A •. 1569 

. Selko Instrs. U.S:A.,lnc., 2990 W. Lomita Blvd.,.Torrance, CA90505, 213-530-8777 
............... : ••.•.•...• ' ..•• : .•.•.• :, ..... ;:.,,_ ...... :: .......... A·1433 

Sokoi Crystal Prods., Inc., 121 WaterSt, Mineral POint, WI 53565, 6jI8-987-3363 
.... ; ................... ; ..... ~ ..........•................. , ..... .:.) .... : ... A·1435 

/ Spectrum Technology, Inc., 300. Lopez Rd.; Goleta, CA 93116, 80.5-984-7791 
• ................................................................. A.1438 

§t Statek Corp., 512 N. Main St., Orange, CA92666; 714-639-7B1o. 
........................ , •••••• ~ .................... A.1441-1442,1</44,1445 

Vectron Labs., 166 Glover Ave., Norwalk,CT 0.6650,203-853-4433 .• A.1452,1454 
§Andel$On'EIctms., 310 Penn St, P.O. Box 89, Hollidaysburg, PA 16648 .. &14-695-4428 

Berkeley Nucleonics Corp, 1198 Tenth St, Berkeley, CA 94710 ..... ', ... 415-527-1121 
t Computer De~icas C<:>rp., 63 Austin Blvd., Commack, NY 1172&", :. . . ... .. 516-543-4220 

Comstron Corp., 200 E. Sunrise Hwy., Freepori, NY 11520 .......... , . . .. 516-546-9700 
tElectroroc Aesearch Co., 7618 Wedd St, Overland Park, KS 66204.' ..... 913-631-6700 

. Engineered Camps. Co, P. O.Box 8121, San Luis ObispO, CA'93403'8121 
· .... : .. .' .. ,,, ................................. ;... .. ... .. . . .. . .. ... 805-544-3800 

EPSCO Microwave,41t Providence Hwy, WestWOod, MA 02090 ....... 617-329-1500 
tFork Stahdards,lnc.,·66'e Western Ave., Lombard"IL 601.48' ... : ....... , 312-932-9380 

Frequency Control Prods, Inc., American Time Prods. Div, 61-20Woodside Ave.,' 
Woodside, NY 11377 .................................. " ......... :: ... 212-458-5811 

tGreenray Inds.; Inc., 840 W. Church Ad., Meeh8(licsburg, PA 17055 .... : 71'7-766'0223, 
§ m CompOnents Passive Grp, 1201 E. McFadden Ave., santa Ana, CA 92705 

..................... ' ........ ' ........ :... .. ............. 714;83&-0351 
K&L Microwave"lnc.,.408 Coles Circle, Salisbury, MD 21801 ............. 301-749-2424 

t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoeni~ AZ. 85043 
602-272-7:944 

§-Product sOldthrougli distributors t-Product m~ets MIL specs EEM 19~5. 



PRODUCT INDEX & DIRECTORY 

t MeL, Inc., 10 North Beach Ave., La Grange, IL 60525-2092 ............. 312-354-4350 
§ Murata Erie North America. Inc., 1148 Franklin Rd., S.E., Marielta. GA 30067 

......................................... " ............................ '404-952-9777 
§tOmni Spectra. Inc., Microwave Subsystems Div., 2626 So. Hardy Dr., Tempe, AZ 85282 

....................................................... 602-966-1471 
t Piezo Crystal, 100 'K' St, Box 619, Carlisle, PA 17013 ................ '. 717-249-2151 

Power FunC1ions Engrg., 3831 Cavalier Dr., Garland, TX 75042 ......... 214-278-0996 
tRadio Resch. Instr. Co., Inc., Two lake Ave. Extension,Danbury, CT 06811-5295 

................. , ............................................. 203-792-6666 
§ Richard-lee Co., Box 724, New Providence, NJ 07974 .................. 201-276-0710 

SaRonix, 4010 Transport al San Antonio, Palo Mo, CA 94303 ........... 415-856-6900 
t Solid State Elctms. Corp, 18646 Par1henia St., Northridge, CA 91324 ... 816-993-8257 
§Syntest Corp., 40 locke Dr., Marlboro, MA 01752 ...................... 617-481-7827 
tTRAK Microwave Corp., 4726 Eisenhower Blvd, Dept E5, Tampa. Fl3.3614 

....................................................................... 813-884-1411 
Varian Associates, Inc., Microwave Tube Div., 611 Hansen Way, Palo Alto, CA 94303 

...................................................................... 415-493-4000 

OSCillators, Pulse (Test) - See Generators, Pulse (Vol. D) 

Oscillators, RC (Module)-2300 
Connor-Winfield Corp" 109 Turner Ct., POB l, W. Chicago, IL 60185, 

312-231-5270 .•••.••.•.•..•••...•••••.•.•.••.•.•.•••.•..•....•••. A.1334 
Krohn-Hite Corp., Avon Indl. Pk., Bodwell St., Avon, MA 02322, 617-580-1660 

................................................................. 001258 
Ovenaire, Electronic Technologies Inc., 706 Forrest St., CharlotteSVille, VA 22901, 

804-977-8050 .................................................... A.1410 
Dantel,2991 N. Argyle Ave., Fresno, CA 93727 ............ 209-292-1111· 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 ............. 203-599-2075 
Elgar Corp, An OnanMcGraw Edison Co., 9250 Brown Deer Rd, San Diego, CA 92121 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619-450-0085 
Engineered Comps. Co., P. O. Box 8121, San luis Obispo, CA 93403-8121 

...................... .. ......... " ............. 805-544-3800 
Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830 . 617-374-0761 

t General Magnetics, 211 Grove St, Bloomfield, NJ 07003 201-743-2700 
t Greenray Inds., Inc., 640 W. Church Rd., Mechanicsburg, PA 17055 717-766-0223 

Hewlett-Packard Co., 1820 Embarcadero Rd, Palo Alto, CA 94303 .. Call local SIs. 011. 
. lsotemp Research, Inc, Box 3389, Charloltesville, VA 22901 804-295-3101 

Modular Devices, 50 Orville Dr., Bohemia. NY 11716 ......... . .... 516-567-9620 
§t Omni Spectra. Inc., Microwave Subsystems Div., 2626 So. Hardy Dr., Tempe, AZ 85282 

...... "." ....... ........... ............... ...... ........ 602-966-1471 
Reeves-Hoffman Div., 400 W. North St, Carlisle, PA 17013 ... 717-243-5929 
Solid State Elctms. Corp., 18646 Par1henia St, Northridge, CA 91324 816-993-8257 
Tektronix, Inc, P. O. Box SOO, Y3-314, Beaverton, OR 97077 ..... 8oo-547-1512;Oregon 

only 800-452-1877 
Vistar Corp,.13740 McCormick Dr., Tampa. Fl33625 ........... 813-855-6611 

Oscillators, Reed-2300 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd, Woburn, MA 01801 ........... 617-935-5150 

OSCillators, RF (Module)-2300 
Anderson Elctrns., 310 Penn St., P.O. Box 89, Hollidaysburg, PA 16648, 

814-695-4428 ..................................................... A.1313 
Austron, Inc., P.O. Box 14766, Exit 248 N. IH 35, Austin, TX 78761, 512-251-2341 

................................................................. A.1314 
t Bliley Elec. Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

A.1322 
Comstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520, 516-546-9700 

A·1328 
t Connor-Winfield Corp., 109 Turner Ct., POB l, W. Chicago, IL 60185, 

312-231-5270 ....................................... ~ ............. A.1331 
CTS Electronics Corp ... Knights Division, 400 Reimann Aye., Sandwich, IL 60548, 

815-786-8411 ..•..•.•.•.•..•....•.•.••.•••.•.••...•.•.•.•.•.•.•.. A.I349 
§ Dale ElectroniCS, Inc., Tempe Diy., 1155 W. 23rd St., Tempe, AZ 85282, 

602-967-7874 .........•.•..•.•....••...•.•.•..•.•.•.•.•.•..•..•.• A.1358 
t DamOl) I Elctrns. Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

...••...•.•....•.•..•.•..•.•......•.•. ~ ....•.•....•.•.•......•..• A.1360 
Electronic Research Co., 7618 Wedd St, Overland Park, KS 66204, 913-831-6700 

.•.•..•.•.•.•..•......•.•..•.•.•.•.....•.•.•.•....•.•.•....•..•.. A.1362 
§t Fox Elctrns., P.O. Box 1078, Cape Coral, Fl33910, 813-482-7212 .••.•.. A.1363 

t Frequency Elctrns., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553, 
516-794-4500 .................................................... A.1367 

t Hughes Solid State Products, 500 Superior AYe., Dept E8, Newport Bch., CA 
92658-8903,714-759-2411 : ....................................... A.1370 

t Isot"mp Research, Inc, Box 3389, Charlottesville, VA 22901, 804-295-3101 
.. , .............................................................. A.1374 

t Leach Corp., Control Prods. Div., 6900 Orangethorpe Ave., Buena Pk., CA 90620,' 
714-739-0770 .................................................... A.1378 

t McCoy Electronics Co., Sub. Oak Technology Inc., 100 Watts St:, P.O. Box B, MI. 
Holly Springs, PA 17065, 717-486-3411 •.•.•...••...•....•.•..••.••• A.I382 

MF Elctrns. Corp., 10 Renewal Pl., New Rochelle, NY 10801; 914-576-6570 
.•........•...••...•.•..•.•........•....•.•..•.............•....• A.I384 

. Microsonics Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 .••. A.I386 
§ M-Tron Inds., P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605-665-9321 

........................................... ,' ..................... A~I395 
§t Murata Erie North America, Inc., 1148 Franklin Ad., S.E" Marietta, GA 30067, 

404-952-9777 .•..•.•.•.•..•.•.•...•.•.•.•.•......•..•..••. •.. . . . .. A.I396 
Oscillatek Corp.; 620 North Undenwood Dr., Olathe, KS 66062, 913-829-1777 

.......••••....•••.•.•••.. , .•....•.••...•.•.•..•.........•.•.•... A.1402 
Ovenaire, Electronic TechnolOgies Inc., 706 Forrest St., Charlottesville, VA 22901, 

804-977-8050 ............ _ ................ co ...................... A.1408 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, Fl 32804, 305-298-2000 

....................................................... , ..•.• A.1413-1417 
t Q-Tech Corp., 2201 Carmelina Ave., los Angeles, CA 90064, 213-820-4921' 

.. .. .. .. .. .. • .. . .. .. . .. .. .. .. . .. .. .. .. .. .. • .. . . .. .. .. .. .. . .. .. ... A·142O 

Oscillators, Sinusoidal (Module)-2300 
Reeves-HoHman DiY., 400 W. North St., Carlisle, PA 17013, 717-243-5929 

................................................................. A·1426' 
Sokol Crystel Prods., Inc., 121 Weter St., Minerai Point, WI 53565, 608-987-3363 

.. • . • . • • . .. • • • . • . . • • • • • .. • . • • • • • • . .. • • • • . • • • .. • • . • • • . • . • . . • . • . • .. A.1435 
tTechtrol'Cyclonetics, Inc., 815 Market St., New Cumberland, PA 17070, 

717-n4-2746 .................................................... A.1446 
t Vectron Labs., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 .••••. A.1451 
t Alpha Inds., InC.-Microelectronic Div., 2800 Crystal Drive, Hatfield, PA 19440 

............................................................... 215-822-1311 
Alpha Inds., Inc.-MSD Div., 20 Sylvan Rd, Woburn, MA 01801 617-935-5150 
Andersen labs., 1280 Blue Hills Ave., Bloomfield, CT 06002 .... 203-242-0761 

t Applied Research, Inc., 160 Dupont St, Plainview, NY 11803 516-349-9200 
§t Avantek, Inc., 3175 Bowers Ave., Santa Clara. CA 95054 .... 408-496-6710 

t Communication Techniques Inc., 36 Route 10, East Hanover, NJ 07936 
201-884-2580 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 1.1590 ... 516-935-3640 
Crystek Corp, P.O. Box 06135, Ft Myers, Fl33906 . . ... 813-936-2109 
CTS Corporation, 905 North West BlVd., Elkart IN 46514 ............... 219-293-7511 
Eaton Corp., Microwave Products Division, 955 Benicia Avenue, Sunnyvale, CA 94086 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-730-6300 
Engineered Comps. Co., P. O. Box 8121, San luis Obispo, CA 93403-8121 

................................................... 805-544-3800 
t Fork Standards, Inc., 666 Western Ave., lombard, IL 60148 ............. 312-932-9380 

Frequency Control Prods., Inc., American Time Prods. Div., 61-20 Woodside Ave., 
Woodside, NY 11377 ........ .................. 212-458-5811 

t Frequency Wes~ Inc .. 3140 Anrad St, Santa Clara. CA 95054 ........... 406-727-8500 
§t Gorman-Redlich Mfg. Co., 6 Curtis St., Athens, OH 45701 !......... 614-593-3150 

tGreenray Inds., Inc., 840 W. Church Rd., Mechanicsburg, PA 17055 .717-766-0223 
Hughes Aircraft Co, Aerospace Grps.lSupport Sys., P.O. Box 90515,los Angeles, CA 

90009 ....................................... .. ..... 213-670-1515 
Hughes Aircraft Co., Microelctm. Sys. Div., 2601 Campus Dr., Irvine, CA 92715 

........ '"'' ............. 714-752-3800 
International Crystal Mfg, 10 N.lee, P.O. Box 26330, Oklahoma City, OK 73126 

405-236-3741 
§ ITT Components Passive Grp., 1201 E. McFadden Ave., Santa Ana. CA 92705 

............. 714-836-0351 
K&l Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 301-749-2424 

t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ 85043 
602-272-7944 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ................ ........ 201-887-8100 

tM/A-COM OSW, Inc., 2626 S. Hardy Dr., Tempe, AZ 85282 602-966-1471 
tMCL, Inc., 10 North Beach Ave., La Grange,ll60525-2092 312-354-4350 
tMicrowave/Sys.,1 Adler Dr., E. Syracuse, NY 13057 . 315-437·9951 

§t MfTEQ Inc, 125 Ricefield Lane, Hauppauge, NY 11788 ..... 516-543-8873 
t Monitor Prods. Co., Inc., Post OIIice Box 196,6, Oceanside, CA 92054 . 619-433-451 0 
§ Motorola. Inc., Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, Il 

60131 ............... '''' 312-451-1000 
t Narda Microwave Corp., 435 Moreland Rd., Hauppauge, NY 11788.. 516-231-1700 
t NSD, 10936 Portal Dr., los Alamitos, CA 90720 . 714:527-4896 

§t Omni Spectra. Inc., Microwave Subsystems Div, 2626 So. Hardy Dr., Tempe, AZ 85282 
602-966-1471 

tPiezo Crystal, 100 'K" St, Box 619, Carlisle, 'PA 17013 717-249-2151 
t Racal-Dana InstrS(lilc., 4 Goodyear St, Irvine, CA 92715 ................ 714-859-8999 

SaRonix, 4010 Transport at San Antonio, Palo Ano, CA 94303 ...... ... 415-856-6900 
tSolid State Elctrns. Corp., 18646 Parthenia St, Northridge, CA 91324 818-993-8257 

Spectrum Technology, Inc., 300 Lopez Rd., Goleta. CA.931 16 805-964-7791 
§Syntest Corp., 40 Locke Dr., Marlboro, MA 01752 ...................... 617-481-7827 

§t Systron-Donner Microwave 9iv., 14844 Oxnard St, Van Nuys, CA 91409 
818-786-1760 

t Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 
.................................. ',' . . . . . . . . . . . . . . . . . .. 415-.968-2211 

Texscan Instruments, 3169 N. Shadeland, Indi'll1apolis, IN 46226 317-545-4196 
tTRAK Microwave Corp., 4726 Eisenhower Blvd., Dept. E5, Tampa. FL 33614 

........................................................... 813-884-1411 
t TRW Microwave, 825 Stewart Dr., Sunnyvale, CA 94086 406-732-0880 

Valpey-Fisher, 75 South S~ Hopki~ton, MA 01748 ...................... 617-435-6831 
Varian Associates, Inc, Microwave Tube Div., '611 Hansen Way, Palo Alto, CA 94303 

................. .. .............................. 415-493-4000 

OSCillators, RF (Test) - See Generators, RF (VoLD) 

OSCillators, Sinusoidal (Module)-2300 
Anderson Elctrns., 310 Penn St, P.O. Box 89, Hollidaysburg, PA 16648, 

814-695-4428 ••.•.•..•....•.•....•.•.....•.•.•.............•.•.•. A.1313 
t Bllley Elec. Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

A·1322 
Comstron Corp., 200 E. Sunrise Hwy., Freeport, NY 11520, 516-546-9700 

A·1329 
t Connor-Winfield Corp., 109 Turner Ct., PCB l, W. Chicago, IL 60185, 

312-231-5270 ......•.•••..••••.•....••... : •.•...•••.•...•.•..•.•• A.I331 
CTS EleCtronics Corp ... Knights Division, 400 Reimann Ave., Sandwich, IL 60548, 

815-786-8411 ••.•.••.•.•..............•.•.•....•.•..•.•.• , •.•.•.. A.I349 
t Damon/Elctrns. DiY., 80 Wilson Way, Westwood, MA 02~90, 617-329-2460 

..•.•........•.•..•..•.•...•....••..........•.....•...•••.•...... A·1360 
Electronic Research Co., 7618 Wedd St., Overland Park, KS 66204, 913-631-6700 

•......•.•.....••.•....•..•.••.•.•.. ; ............................ A·I362 
Elgsr Corp, An Onan McGraw Edison Co., 9250 Brown Deer Rd~, San Diego, CA 

9Z121,619-450-o085 ............................................. 0·1922 
Hughes Solid State Products, 500 Supe'rior Ave., Dept E8, Newport Bch., CA 

92658-8903,714-759-2411 .•.••.•.... , .....•.. '.' ...•...•.•.•...... A.1370 
Isotemp Research, Inc, Box 3389, Charlottesville, VA 22901, 804-295-3101 

.. .. .. . .. .. .. .. .. .. .... .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... A·1374 
t Leach Corp., Control Prods. DiY., 6900 Orangethorpe AYe .. , Buena Pk., CA 90620, 

714-739-0770 ••..•....•..•...•..•....•. ;, ..•.....•...•...•......•. A.1378 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs 

~ ". 



Oscillators, Sinusoidal (Module)-2300 (Cont'd) 
\ 

t McCoy ElKIrOnlca Co., Sub. Oak TechnolOgy Inc., 100 Walta st., P.O. Box B, Mt. 
Holly Springs, PA 17085, 717~11 ••••••••••••••••••••••••••••• A.,382 

MlcrolOfllca InC., 60 Winter st., Weymouth, ·MA 02188, 617-337-4200 •.•• A.,386 
t Monitor Prod .. Cq.,lnc., Poet 0WCe Box 1966, OCeanside, CA 92054, 

619-433-4510 ........... .... • .. • .. .. .. .. .. .. . .. • .. • .. .. .... .. .. ... A.,389 
Motorola, Inc.,. CompL DIva. Clock OscIllator Dept., 2553 N. Edgington, Frankln 
. Park, IL 60,3,,312-45,;,000 .............. , ....................... A.'.392 

§t Mu,.m ErIe North AmerIca, Inc., .1148 Franklin Rd., s.E., MarIetta, GA 30067, . 
404-952-9777 ............. ; ........................... , ...... :... A.'3!16o 

qectllatek Corp., 620 NIIIth Undenwood Dr., Olathe, ,KS 61!062, 91H29-1777 
......................... ; ................................... ' ..... , .A.,402 

Ovenalre,.EIacIranIc Technologies Inc., 706 FOtTestSt., Cha~, YA 22901, 
~77-8050 ....................................................... A.'408 

Pec/II" Power Source Corp., 15122 BoI88 Chlca St. .. HuntlngtonBpL, CA92649, 
714'1198-2691 ;800-854-2433 ....................................... 001953 

t $fIItek Corp., 512 N. MaIn st., ~, CA 92688, 71 ..... 1810' . 
••••••••••••• , .................................... A.,441-1442,1444,.1445 

Techtrol CycloneUcs, Inc.; 815 Market st., New Cumberland,PA 17070, 
717-774-2746 .......................................... :........ •.• A.,446 

t Y8ctron Labs" 186 Glover Ave., Norwalk, CT 06850, 203-853-4433 •••••• A.1451 
XslaEl8ctronlca, Inc., 12620 W. 63rcI st., ShaW-, KS 88216,913-631-0448 

.••••••••.•.•.•.••• ; •••••••••.•••••••••••••..•.••••••••••••••.•••• A·1457 
. ~ Labs., 1280 Blue Hills Ave. BIoomfiekl CT 06002 ...•..••.•.. 203-242-0761 
BehJman Div. eaIifomia Instrs., DiIi. of Norlin lnels., 5.150 ConvoySt, San Diego, CA 

92111 ................................... ; ...... : ..................... tll9-27~2O 
,Behlman.Engineering. 1142 Mark Ave. Carpinteria, CA 93013 ........... 605-684-8311 
, caI~omia In$IrumenIS, A Div. of Amstar Tech. Prods. Co. Inc., 515O-Convoy St, San . 

Diago,CA 92111 ....................... 619-279-8620;800-356-2244;80!>-821-1634 
tComputer Conversions Corp., 6 DuntDl1 ct. E. Northport, NY 11731 .:': .. 516-261-a300 

Cybernetic Micro Sys. P.O. Box 3000, 3000 Hwy.84. San Gregorio, CA.94074 
.................................. : ........................... : .•......... 415-726-3000 

Elin Div. California InsIrs. eo.: DiIi. of Norlin Ind., 5150 Convoy St, San Diego, CA 92111 
........................... : .. '.' ...................... : . . . . . . . . . . . . . . .. 619-279-8620 

t Fori< Standards, Inc. 666 Western Ave. Lombard, IL 60146 . . . . . . . . . . . .. 312-932-9380 
Frequency Control Prods..lnc. American Time Prods. Div. 61-20 Woodside Ave. 

Woodside. NY 11377 ................. (.. .. .. .. .. .. .. . .. . .. .. .. .. .. . ... 212-456-5811 
Frequency Devices, Inc. 25jLocuS1St, Haverhil~ MA 01630 ............. 617-374-0761 

t Frequency Elctms., SS Charles Lindbergh Slvd., Mitchel FIeld, NY 11553 
................................. :.: .... .' .............................. 516-794-4500 

tFSIIFor1< Standards Inc. 666 Western Ave., Lombard, IL 60146 .......... 312-231-3511; 
. . 312-932-9380 

t General Magnetics, 211 Grove St.13IoomfieId, NJ 07003 .............. : 201-743-2700' 
§t Goonan-Redlich MIg. Co., 6 CUrtis St, Athens, OH 45701 .•............. 614-593-3150 

tGreenray lnels., Inc, 840 W. Church Ad.. Mechanicsburg. PA 170SS ..... 717-766-0223 
HewletI-PackardCo., .1820 Embarcadero Ad.. paio Alto, CA 84303 .. call LocaJ Sis. OIl 
Industrial Test Equip., 21 YennicQck Ave.', Port Washington, NY 11050 .. 516-883-1700 

t K & L Quartztak K & L MIcrowave, 20 s..48th Ave., Phoenix, AZ 65043 
, ... , ........................ , ..... : .... : .... , ...... : ... : ............ : ... 802-272-7944 

t Leigh Instrs. Ltd., Frequency Control DiIi. C. A. Snelgrove Co., .141 Bond Ave. Don Mills, 
ON,CANADAM3B1M2 ................................. , ............. 416-447-8531 

tMalTec, Div. Epsco, Inc., 411 Providence Hwy. Westwood, MA 02090 '.' 617-329-1508 
MF Elclrns. Corp., 10 Renewal P~ NeW Rochelle, NY 10801 ............ 914-576-6570 
Modular Audio Prods., Modular Davices Inc. 50 Orville Dr. Bohemia,.NY 11716 

.....................•..................... : ............ : ..... : .•.....• '516-567-epo 
Modular Devices, 50 Orville Dr. Bohemia, NY 11716 ., .................. 516-567-9620 

t Piem CrysIl!I, 100 'K' St, Box 619; Carlisle, PA 17013 ................. 717-249-2151 
ta-Tech Corp., 2201 CarmelinaAVe. Los Angeles. CA/90064 ............. 213-820-4921 

Real Tima Sys., 152 S. MacQuesten Pkwy. Mt'Vernon. NY .10550 ...... 914-867-0425 
Reeves-Hciffman DiIi. 400 W. NorIh St, carlisle, PA 17013 .............. 717-243-5929 
SaRanix, 4010 Transport at San Antonio, Pm Alto, CA 84303 ........ c. 415-866-1!9OO 

t Solid ~ EIcIms. Corp., 18646 Partheriia St, Nor1f1!idge, CA' 91324 ... 81 H93-8257 
Spectrum TechnolOgy. Inc.. 300 lOpez Ad.. Goleta, CA 931 16 ........... 605-964-7791 . 

§SyntesI Corp., 40 Locke Dr. Marlboro, MA 01752 .......... : ............ 617-461-7627 
T"'s laboratory, Box 1972, Chlllocofhe;OH 45801 ................... 614-842-5000 

tT-F EIctrns., 9415 Neils lhompsoIi Dr. Austin, TX 78759, ............... 512-636-7323 
. Vistar Corp., 13740 McCOrmick Dr, TII/11l8.(FL 33625 .... , .............. 813-855-8611 

Oscillatdrs, Sinusoidal (T.) - See Generators, 'Function 
(VoL 0)' .. 

Oscillators, Square. Wave (Module)-2300 
Auslron,lnc., P.o. Box 14786, Exit 248 N.1H·35; Austin, TX 18781,512-251-2341 

••.••••• : ••••••••••••••••••.•• ,; ........................ : ••• ~: •••• A.'31~ 
t BUley EIec. Co., 2545 W. Gr'andVIew Blvd., ErIe, PA 18506, 814-838-3571 

•...... : ........................................................... A·,322 
ComcIok, Inc., 1142 N. Gilbert st., Anaheim, CA 92801, 

714-991-1580;800-854-XTAL ••••••••••••••••• •.• • • • •• • • • •• •• • • • • • •• A.,325 
t CoMOl'-WlnIIeIc! CoIJi, 109 Turner Ct, POsL., W. ChIcago, IL 60185, . 

312·231-5270 ..................................................... A.,331 
§ CTS Electronics Corp. .. Knighle DIviaion, 400 Reimann Ave., __ , II. 60548, 

815-78i1-8411 •••••••••••• ~ ... : , •••••••••••••••••••••••• : • • .. • • • •• Ao1348 
§ Dale EiacIronies, '1nC., Tampe DIY., 1155 W. 23rd St., Tampe, AZ 85282, 

. 602-967-1874 ............................ ; .. • .. .. .. ....... ... ..... A •. 1358 
, t Fox Elctme., P.O. Box 1018, Cepe COral, FL 3391.0, 813-482-7212 •••••• .A.1363 

t~=,sr,:~~' ~.~~~~:~~~~: .. ~.~:'!,370 
·lsGtemp~,~, Box 3389, ChartotIaavIIIe,'YA 22901; 804-295-3101 

........................... ~ ...................... , ................... A.,374. 
t Leach Corp.,ContrOI ProcI& DIY., aaoo Onu~ Ave.,Buena Pk.. CA 90620, 

714-739-0770 •• ; ................................................ , ... A.1378 
t McCoy Electronics Co., Sub. oak. Technology Inc., 100 W .... st., P.O. Box B, lit. 

Holly SprInga, PA 17085, 717~11 .......................... ,.... A.1382 
§t IF EIctme. Corp., 10 Renewal Pl., New Rochelle, NY 10801, 914-576-6670 

.................................... ; .............................. A·,384 
.ucr-nIcs Inc., 60 WI ...... St., Weymouth, MA.02188, 617-337-4200. : • •• A.1386 

PRODUCT INDEX & DIRECTORY· 

§ Midland-Roes COrp., NEL Unit. 357 BeloIt st., Burlington, WI 53105. 414-763-3591 
•••.••••••••••••••••••••.••• ~ ...................................... A.1387 

t Monitor Prod .. Co .• Inc., Post 0IIIce Box 1986, Oceanalda, CA 92054, 
619-433-4510 ............................................... ;'. .... A .•. 1388 

§t Motorola, Inc., ComPL Diva. Clock Oecillator Dept., 2553 N. Edgington, Franklin 
Park. II. 60131,312-451-1000' ........................................ Ao1393 

§ M-Tron Incla., 'p;o. Box 630. E. Hwy. 50. Yan~n, SO 57018. 605-865-9321 
. ....•... ,. ....•.•.•... : ...•....••...•.•.•.•••....••............ , ..•.. A·'3$5 

§ MuI'Jta Eri!I North AmefiC8, Inc., 1148 Franklin Rd., $.E.; Marietta, GA 30067, 
404-952-9777 ................................ ~.,."' ........ ; ....... A.·1396 

Oeci~ Corp.. 620 NIIIth UncIanwoocI Dr., Olathe, KS ~62, 913-829-1777 
•.•.•....•.•••.•.. : ....••...•.•....•.•....• , ........................... A.,402 

Ov,naire, EIacIronIc Tachnologieslnc., 706 ~St., ~1Ie.YA 22901, 
, 804-977-8050 .••• ~ ........................ ,".' •. " ; ........... ," ....... '. A.1408 

t a-Tech COrp., 2201 Cermellna Ave., Los Angeles, CA 90064. 213-820-492'1 
• •••••••. ,: •••••.••••••••.••••••....••.•••.•••••••.••••••••••••••••• A.,420 

.Reeves-Holfman DiY., 400 W. North st., carlisle, PA 17013, 7;17-243-5929 
................................... ~ ••.•••••••••••.•• , •••• : •.••.• A·1427 

Salko In ....... U.s.A., Inc., 2990 W. lomita Blvd., Torrance, CA 90505, 213-530-817/' 

t ~~r;;1-~Y:;;';';': 30ii ~ Rd.: 'o;,~:i:A 93:i,.6.~805:se.t:m:·,433 
.................................................. : ••.••••.•.••••••. A_1438 

§t statek Corp.. 512 N. MaIn st., Orange. CA 92688, 714-639-1810 
••.•••.•. ;' .•.•••••.• , ••.••.•••.••.••••..•••.••.• " A·,441-1442,1444,1445 

t Tec:hnltrol, 1952 E. Allegheny, Philaclf!lphla, PA 19134, 215-426-9105 • ..•• 801010 
t Y8ctron ~, 166 Glover Ave.. Norwalk, CT 06850. 203-853-4433 .•. A.1452,1454 
t XsIs EleCtrOnics,. Inc., 12620 W. 63rd st., Shawnae, KS 88216. 913-631-11448 

• ................................ : ........................... : •••••• A.1457 
§ Anderson EICtms., 310 Penn St,P.O. Box 89, Hol6daysburg.PA 16648.. 814-695-4428 

Automatic Coil Corp..Sub. Designatronics, Inc. 455 E. 10th Ave. Hialeah, FL 33010 
..................................... : ................... '. .. .. .. .. .. . ... 305-883'5311 

Sahllnan Div. california Instrs.. DiIi. of Norlin lnels., 5150.Convoy St,San Diego, CA 
92111 ................................. : ... : ........................... 619-279-6620 

SerkeIey Nuclaonics Corp., 1196 Tenth St, Serkaley, CA 94710 ......... 415-527-1121 
cal Crystal Lab.. Inc. 1142 N. Gilb4m. Anaheim, CA 92801 ............... 714-991-1580; 

800-854-XTAL 
tCalilomia Instruments, A Div. of Amstar Tech. Prods..Co., Inc. 515O-Convoy St, San 

Diego, CA 92111 ....................... 619-271H162O;800-3s6-2244;800-821-16S4 
t Computer Devices Corp., 63 Austin Blvd., Commack. NY 11725 '......... 516-543-4?20 

ComsIron Corp. 200 E. Sunrise Hwy. Freeport, NY 11520 .. , .. .,. ....... 516-546-9700 
tDamon/EIclrns. Div. 80 Wilson Way. Westwood, MA 02090 ............ 617-329-2460 

ECO InstraDili. Sea Data Corp., 1 Bridge St, Newm, MA 02158 ........ 617-964-8360 
tEJectronic ~ Co., 7618 WeddSt, OVerland Park, KS 86204 ..... 913-631-6700 " 

Elin Div. califomia Instra Co. DiY. of Norlin Ind., 5150 ConVoy st, San DiegO, CA 921 1'1 
....................................... , .............................. :: 619-279-8620 

Engineered Camps. Co. P. O. Box 8121. San Luis Obispo. CA 93403-8.121 
.............................................. : .......................... 805-544-3800 

tFor1< Standards, Inc., 666 Western Ave. Lombard,IL 60146 ............. 312-932-9380 
Frequency c;ontrol Prods., Inc. American Time Prods. Div. 61-20 Woodside Ave. 

Woodside, NY 11377 ................................................. 212-458-5811 
t Frequency EIcIrns., SS Charles Lindbergh BI~d., Mitchel Field, NY 11553 . ..' 

............................ , ............................................. 516-794-4500 
t FSl/For1< Standards Inc. 666 Western Ave. Lombard, ... 60146 .......... 312-231-3511; 

312-932-9380 
Genstar Rental EIctrns., 2445 Faber PI., Pm Alto; CA 84303 ............ 415-856-7600 

tGreanray Inds., 1nc.,!\40 W. Church. Ad.. Mechanicsburg. PA 17055 ..... 717-766-0223 
Hewlett-Packard eo:;'182O Embarcadero Rd., Pm Alto, CA 84303 .. Call LocaJ Sis. 011" 
Industrial Test Equip, 21 Yennicock Ave. Port WashingtOn, NY 11050 .. 516-663-1700 

§ ITT Components P8sslve Grp. 1201' E. Mcfadden Ave. Santa Ana, CA 92705 

tK &. L ~ K i': '~~~'20"S: 48ih 'A~~'~i~ ~'850.i3" 714-636-0351 

........•..... , .•.............•.............•... : .. , ... , ............. :. .. 602-272;7944 
tLaigh InsIrs.Ltd., Frequency Control Div. C. R SnelgrOve Co., 141 Bond Ave., Don Mills, 

ON, CANADA M3S 1M2 ............................................... 416-447-11531 
§t Omni Spectra. Inc., Microwave Subsystems Div. 2626 So. Hardy Dr. Tempe, AZ 65282 . 

..................... , ....................... : ......................... 602-966-1471 
t~ Ciystal,100 'K' St.. Box 619. Carlisle, PA 17013 ........... : .. ... 1 717~49-2151 
§ Richard-l.aa Co., Box 1,24, New Providence, N.J 07974 ...... ,........... 201-276-0710 
§SaFIonix, 4010 Transport at San Antonio, Pm Alto, CA 84303 .......... 415-656-6900 
tSOUd ~ EIcIms. Corp., 18646 Partl\eniaSl. Northridge, CA 91324 ... 818-993-8257 
§SyntestCorp. 40 Locka Dr. MarIloio, t.M 01752 ... : ............. , ..... 617-461-1827 
fT-F EIctrns., 9415 Neils Thompson Dr. Austin, TX 78759 ....... : ....... 5~2-636-7323 

Valpey-Fisher. 75 South StHQpklntiln, MII\ 01746: : ....................... 617~1 
Weinschel Engrg.. One Weinschel La, Gaithersbutg,.MD 20877 ......... ,3011148-3434; 

BOi)-638-2048 

Oscillators, Square Wave (Test) -See Generators; 
Function (VoL 0) . . " . Oscillators, Sweep - See Generators,Sv.ieep (VOL 0) 

Oscillators~ Telemetry-1900 ~ See VoI.D 
Oscillators, Temperature Compensated-2300 

t Blley EIec. co.. 2545~. GraildvIew Blvd.. Erte, PA 18506, 814-838-3571 
.•.•...•.•.•...•.. ; •.•••.•••...•.•••.•.•.•...•....•.....•...••..... A·,323 

t ConiatroiI Corp., 200 E. Su ...... Hwy •• Freeport, NY 11520;516-546-9700 
......................................... , ....... , ............... ; .• , A·1328 

Connor-WlrrfteId Corp.; 109 Turner Ct, POB L, W. ~, IL 60.185, . 
312·231-5270 •••••••••••••••.•••• ' ............ '. • • • • • • • • • • • • • • • • • •• A.,33S 

t CTS EIacIronics Corp.;, KrilghIe DIvIaIon, 400 Relnlann Ave., SandwIch; IL 60548, 
815-786-8411 ...................................... A.'348-f351,1354.1355 

§ Dale EIacIronIca, 11IIi. Tempe DIY., 1155 W. 23rd st., Tampa, Ai, 85282, 
602-1i67·1874 .............. ; ....... ; ..................... ; ....... ;.. A.1359 

t Frequency EIctms., 55 CharIee Undbergb Blvd., MItchel FleId,NY 11553, 
516-194-4500 ........................................ "... .. ...... A.1367 

A-96 §~Productsold .. thrOugh distributqrs t-Produ(rt·meets·MIL Specs E6M1986 
I 



PRODUCT INDEX &D~RECTORY 
t Hughes Solid State Products, 500 Superior Ave., Dept. Ea, Newport Bch., CA 

92658-8903,714-759-2411 .•...•....•..•.•.•.•....•.•.•..•.•.•••.. A.1371 
t Isotemp Research, Inc, Box 3389, Charlottesville, VA 22901, 804-295-3101 

..•.•.... , •••.••••••...••••.•.•••.••....•.•..•.•.•.•....•.•.•.•.. A.1374 
t McCoy Electronics Co.; Sub. Oa~ Technology Inc., 100 Watts St., P.O. Box B, MI. 

Holly'Springs, PA 17065,717-486-3411 .•..........•.••...••••. : •••. A.1382 
t Microsonics Inc., 60 Winter St, "'!eymouth, MA 02188, 617-337-4200 •.•. A.1386 
t Monitor Prods. Co., Inc., Post Office Box 1966, Oceanside, CA 92054, . 

619-433-4510 .•.••.....•..••.•.•.•.•...•......•.•...••.•.••..•.•. A.1388 
Motorola, Inc., Compt. Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin 

Park,lL 60131,312-451-1000 .....•..•.•.••.•••.••.•••.•.•••••.•••• A.1392 
§t Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 

404-952-9777 .....••.•••..•.•.•.•..•.•.••.•.•..•.•.•.•.•..•.•.••. A.1396 
Oscillatek Corp., 620 North Lindenwood Dr., Olathe, KS 66062, 913-829-1777 

....•....•.•.•....•....•....•.•.•.....•........•...•.•..... ' .•.•.. A.1402 
Ovenaire, Electronic Technologies Inc .• 706 Forrest St •• Charlottesville. VA 22901. 

804-977-8050 .................................................... A.1408 
t Piezo Technology Inc •• 2525 Shader Rd •• Orlando. FL 32804. 305-298-2000 

... , ....................... .. ..... Ao1413-1417 
t Reeves-Hollman Div .• 400 W. North St. Carlisle. PA 17013. 717-243-5929 

.............•.............•..........•••.....•.•.•....•.•..•..•. A.1426 
t Sawtek Inc .• P.O. Box 18000, Orlando. FL 32860. 305-886-8860 : •.••.... A.1432 
t Spectrum Technology. Inc., 300 Lopez Rd .• Goleta. CA 93116. 805-964-7791 

.........................•...........•.•..•.•••...•.•..•.•..•.... A·1439 
t Vectron Labs .• 166 Glover Ave •• Norwalk. CT 06850. 203-853-4433 ..•... A.1452 

CTS Corporation, 905 North West Blvd., Elkart, IN 46514 219-293-7511 
tD~mon/Elclrns. Div .• 80 Wilson Way. Westwood,'MA 02090 . 617-329-2460 
tElectronic Research Co .• 7618 Wedel St., Overland Park KS 66204 913~31-6700 

Frequency Control Prods .• Inc., American Time Prods. Div:. 61-20 WoOdside Ave., 
Woodside, NY 11377 .................. 212-458-5811 

Frequency Devices, Inc., 25 Locust St., Haverhill. MA 01830 617-374-0761 
tGorman-Redlich Mig. Co .• 6 Curtis St.. Athens. OH 45701 . ..... 614-593-3150 
t Greenray Inds., Inc., 840 W. Church Rd .• Mechanicsburg. PA 17055 717-766-0223 

HDS Inc, 12310 Pinecresl Rd. Reslon. VA 22091 ........ 703-620-6200 
Hewlett-Packard Co .• 1820 Embarcadero Rd., Palo AHo, CA 94303 Call Local Sis. Ott. 
Internalional Cryslal Mig .• ION. Lee, P.O. Box 26330, Oklahoma City. OK 73126 

405-236-3741 
§ ITT Components P'1"sive Grp., 1201 E. McFadden Ave., Santa Ana, CA 92705 

714-836-0351 
K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ........... 301-749-2424 

't'K & L Ouartztek, K & L Microwave, 20·S. 48th Ave., Phoenix, Al85043 
602-272-7944 

t Leach Corp .• Control Prods. Div .. 6900 Orangethorpe Ave .• Buena PI<.. CA 90620 
............... 714-739-0770 

t Leigh Instrs. Ltd .. Frequency Control.oiv., C. R. Snelgrove Co., 141 Bond Ave .• ()pn Mills, 
ON, CANADA M3B 1M2 416-447-8531 

t MI A-COM OSW, Inc., 2626 S. Hardy Dr., Tempe, Al 85282 '.. 602-966-1471 
§t Magnum Microwave Corp, 365 Ravendale Dr., Mouritain View. CA 94043 

415-968-9281 
§t Omni Spectra, Inc., Microwave Subsystems Div .• 2626 So. Hardy Dr .• Tempe. Al85282 

602-966-1471 
tPieio Crystal, 100 "K" St.. Box 619, Carlisle. PA 17013 717-249-215·1 
to-Tech Corp .• 2201 Carm.elina Ave .• Los Angeles. CA 90064 213-820-4921 
Raca~Dana Instrs .. lnc., 4 Goodyear St., Irvine. CA 92715 714-859-8999 

t Solid State Elctrns. Corp .• 18646 Parthenia St.. Northridge. CA 91324 ... 818-993-8257 
tT-F Elctms .• 9415 Neils ThomPson Dr .• Austin. TX 78759 512-836-7323 

Toyo Comm. Equip. Co., Ltd., No. 8 Mori' Bldg., 20-4. Nichi-Shimbashi. 3-Chome 
Minato-Ku. TOKYO. JAPAN 105 . 03-459-7320/03-459-7310 

tTRAK Microwave Corp .• 4726 Eisenhower Blvd .• Dept. E5. Tampa, FL 33614 
.. ,............ 813-864-1411 

§ Valpey-Fisher. 75 South S~ Hopkinton, MA 01748 ...................... 617-435-6831 
t Zeta Labs .• 3265 Scott Blvd., Santa Clara, CA 95054 408-727-6001 

Oscillators, Test Equipment - See Generators (Specific 
Types) (Vol. D) 

Oscillators, Tuning Fork Controlled - Also see 
Resonators-2300 ' 

§t Statek Corp ••. 512 N. Main St. Orange. CA 92668.714-639-7810 
................ , ........•.•.•....•........•..•... A.1441-1442,1444.1445 

t Fork Standards, Inc .• 666 Western Ave., Lombard. IL 60148 .... 312-932"9380 
Frequency Control Prods .• Inc" American Time Prods. [)iy" 61-20 Woodside Ave .• 

Woodside. NY 11377 212-458-5811 
§ Murata Erie North America, Inc., 1148 Franklin Rd .• S:E" Marietta, GA 30067 

. 404-952-9777 
t Philarnon. Inc .. 33 Dubon Ct., Farmingdale. NY 11735 ...... :........ 516-249-2700 
to-Tech Corp .• 2201 Carmelina Ave.. Los Angeles. CA 90064 .... 213-820-4921 
§SaRonix. 4010 Transport at San Antonio. Palo Alto. CA 94303 415-856-6900 
tSpectrum Technology. Inc,. 300 Lopez Rd. Goleta, CA 93116 .... 805-984-7791 
tT-F Elctrns .• 9415 Neils Thompson Dr .• Austin. TX 78759 ...... 512-836-7323 

OSCillators, UHF/VHF (Module)-2300 
Andersen Labs .• 1280 Blue Hills Ave., Bloomfield. CT 06002.203-242-0761 

...•....•....•.•... ,., •.•..•.•.........•.• , •..•.•...•....•....•.• A·159·1 
Anderson Elctrn •.• 310 Penn St., P.O. Box 89, Hollidaysburg. PA 16848. 

814-695-4428' •.•.•...••....•.•.•...•...•.•.•.•..•...•.•....•....• A.1313 
Austron. Inc .• P.O. Box 14766,' Exit 248 N. IH 35. Austin. TX 78761, 512-251-2341 

.............•.•.•..•.•.•..•.•.....•..•..•....•.•.•.•....•......• A.1314 
t,Bliley Elec. Co.. 2545 W. Grandview Blyd •• Erie. PA 16506. 814-838-3571 

A·1322 
Comstion Corp., 200 E. Sunrise Hwy .• Freeport. NY 11520, 516-546-9700 

..........• .....•......•.•..•.•...... , ....•......•..••..•...•....• A.1328 
Connor-Winfield Corp .• 1p9 Turner Ct., POB L. W. Chicago. IL 60185. 

312-231-5270 ..... p .............................................. A.1331 

Oscillators, Voltage Controlled Crystal-2300 

CTS Electronics Corp." Knights Division. 400 Reimann Ave •• Sandwich. IL 60548. 
815-786-8411 ............... : .. Ao1341-1342,1344.1345.1346.1347.1348,1353 

t Damon 1 Elctrns. DiY .• 80 Wilson Way. Westwood. MA 02090, 617-329-2460 
................................................................. A.1360 

t Fox Elctms.. P.O. Box 1078. Cape Coral. FL 33910. 813-482-7212 •••.•.• A.1;J63 
t Frequency Elctrns.. 55 Charles Lindbergh Blvd •• Mitchel Reid. NY 11553. 

516-794-4500 .................................................... A.1367 
Hughes Solid State Products, 500 Superior Ave •• Dept. E8. Newport Bch., CA 

92658-8903.714-759-2411 ......................................... A.1370 
lsotemp Research. Inc. Box 3389. Charlottesville. VA 22901. 804-295-3101 

................................................................. A.1374 
t Leach Corp.. Control Prods. Div., 6900 Orangethorpe Ave •• Buena Pic.. CA 90620, 

714-739-{)770 .................................................... A.1378 
McCoy Electronics Co •• Sub. Oak Technology Inc., 100 Watts St, P.O. Box B. Mt. 

Holly Springs. PA 17065, 717-486-3411 .............................. A.1382 
MF Elctrns. Corp •• 10 Renewal PI .• New Rochelle. NY 108Q1. 914-576-6570 

• ...•.•..• , ...................................................... A.1384 
Motorola. Inc •• Compt. Divs. Clock Oscillator Dept.. 2553 N. Edgington. Franklin 

Park. IL 60131.312-451-1000 ...................................... A.1393 
§t Murata Erie North America. Inc •• 1148 Franklin Rd •• S.E .• Marietta. GA 30067, 

404-952-9777 .................................................... A.1396 
Ovenaire.Electronic Technologies Inc .• 706 Forrest St .• CharlotteSVille. VA 22901. 

804-977-8050 ..................................................... A.1408 
t Plezo TechnOlogy Inc •• 2525 Shader Rd •• Orlando. FL 32804, 305-298-2000 

, ............................................................ A·1413-1417 
t Q-Tech Corp .• 2201 Carmelina Ave •• Los Angeles. CA·90064. 213-820-4921 

.•.................••.•.••...•.•..•.•.•..•.•.•.•.•...•......•.•.• A·1420 
Reeves-Hollman Diy •• 400 W. North St. Carlisle. PA 17013. 717-243-5929 

'. ................................................................ A.1426 
Seiko Instrs. U.S.A .• Inc .• 2990 W. Lomita Blvd •• Torrance. CA 90505. 213-530-8777 

........•.•.•.•....•....•..•.•.•.•..•.•...•.•.••...•.•.•..•••.•.. A·1433 
Sokol Crystal Prods., Inc., 121 Water St .• Mineral Point. WI 53565. &08-987-3363 

................................................................. A.1435 
Spectrum Technology. Inc .• 300.Lopez Rd •• Goleta. CA 93116. 805-964-7791 

.................................................................. A.1438 
t Techtrol CYclonetics. Inc •• 815 Market St. New Cumberland. PA 17070. 

717-774-2746 ...........•.........•...•.•..•...•.•.....•......•.• A.1446 
t Vectron Lab •.• 166 Glover Ave •• Norwalk. CT 06850.203-853-4433 •..••. A.1451 

Alpha Inds .• InC.-Microelectronic Div .• 2800 Crystal Drive. Hatfield, PA 19440 
................ 215-822-1311 

t Applied Research, Inc .• 160 Dupont St. Plainview. NY 11803 ............ 516-349-9200 
§t Avantek, Inc .• 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-496-6710 

Crystek Corp. P.o. Box 06135. Ft. Myers. FL 33906 ..................... 813-936-2109 
CTS Corporation. 905 North West Blvd, Elkart.IN 46514 ... .. 219-293-7511 

t Electronic Research Co .• 7618 Wedd St. Overland Park, KS 66204 :.... 913-631-6700 
Frequency Control Prods., Inc .• American Time Prods. Div .• 61-20 Woodside Ave .• 

Woodside, NY 11377 ............. .. .. . .. . .. .. . 212 .. 458-5811 
tFrequency Wes~ Inc .• 3140 Alfred St.. Santa Clara, CA 95054 408-727-8500 
t Gorman-Redlich Mfg. Co., 6 Curtis St. Athens, OH 45701 614-593-3150 
tGreenray InelS.lnc.. 840 W. Church Rd .• Mechanicsburg, PA 17055 717-766-0223 

Inlernational Crystal Mfg., ION. Lee. P.O. Box 26330. Oklahoma C~y. OK 73126 
.............. .. ........... 405-236-3741 

§ ITT Components Passive Grp., 1201 E. McFadden Ave,. Santa Ana, CA 92705 
714-836-0351 

K&L Microwave, Inc .• 408 Coles Circle. Salisbury. MD 21'801 ......... 301-749-2424 
Microsonics Inc., 60 Winter St. Weymouth, MA 02188 .................. 617-337-4200 

tMicrowave/Sys .• l Adler Dr., E. Syracuse. NY 13057 315-437-9951 
Monitor Prods. Co., Inc., Post Office Box 1966, Oceanside, CA 92054 ... 619-4'33-4510 

, t Piezo Crystal. 1-00 "K" St.. Box 619. Carlisle. PA 17013 . 717-249-2151 
Rac.al-Dana Instrs. Inc., 4 Goodyear St .. Irvine. CA 92715 ................ 714-859-8999 

§Syntest Corp .. 40 Locke Dr., Marlboro. MA 01752 • 617-481-7827 
tTeledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 

415-968-2211 
Texscan Instruments. 3169 N. Shadeland, IndianapOlis, IN 46226 317-545-4196 

.tTRAK Microwave Corp .• 4726 Eisenhower Blvd. Dept E5. Tampa, FL 33614 
. , ............................ 813-884-1411 
Valpey-Fisher. 75 South St. Hopkihton. MA 01748 ...................... 617-435-6831 

t Zeta Labs .• 3265 Scott Blvd .• Santa Clara,.CA 95054 ..... 408-727-6001 

Oscillators, UHF/VHF (Test) - See Generators, UHFIVHF 
(Vol. D) L . 

Oscillators, Ultrasonic (Module )-2300 
M-Tron Inds.. P.O. Box 630. E. Hwy. 50, Yankton, SD 57078. 605-665-9321 

................................................................. A.1395 
t Fork Standards, Inc., 666 Western Ave .• L.ombard.IL 60148 ............ 312-932-9380 

Matec Instruments. Inc., 60 Metebello Rd .• Warwick,' RI 02886 401-739-9030 
tPiezo Crystal. 100 "K" SI., Box 619. Carlisle, 'pA 17013 717-249-2151 

Reeves-Hoffman Div., 400 W. North SI., Carlisle. PA 17013 ........ 717-243-5929 
t Solid Stale Elctrns. Corp., 18646 Parthenia St. Northridge. CA 91324 818-993-8257 

Valpey-Fisher,'75 South St. Hopkinton. MA 01748 ...................... 617-435-6831 
t Vectron Labs .. 166 Glover Ave, Norwalk, CT 06850.,. . . . . . . . . . . . . . . . . . .. 203-853-4433 

OSCillators, Ultrasonic (Test) - See Generators, Ultrasonic 
(Vol. D) 

Oscillators, Voltage Controlled Crystal (VCXO)-23()0 
t Bliley Elec. Co .• 2545 W. Grandview Blvd •• Erie, PA 16506. 814-838-3571 

............................... ,' .•.••..•. , ................ , •.•.•.• A.1323 
t Comstron Corp •• 200 E. Sunrise Hwy .• Freeport. NY 11520. 516-546-9700 

. ~ ................. : .... " .....•..........•..... ~'- ................. A·1328 
Connor-Winfield Corp .• 109 Turner Ct.. POB L. W. Chicago. IL 60185 • 

312-231-5270 .....•. , ......... , .••.•.•.• ,', .•.•• , •...••• : .••• , •.•. A.1332 
t CTS Ele<;tronics Corp ... Knights Division. 400 Reimann Ave •• sandwich, IL 60548. 

815-786-8411 ....•.•....• ,' ...•.•• , .•.•.•.. , .•..•.. .'. '," A.1348-1351.1355 

EEM 1.985 §-Product sold through distributors t-Product meets MIL specs 



OSCillators, Voltage Controlled' Crystal-2300 (Cont'd) PRODUCT INDEX & DIRECTORY 
t·Damon/EIctrna. DiY., 80 Wilson Way, W.-ood, MA 02090,617-329-2480 

••••••••••••••••••••• ,' ••••••••••••••••••••••••••••••••••••••••••• A·1380 
t Frequency and Time Syatems, Inc., DATUM, INC., 34 To_ Rd., Beverly, MA 

01915,617-92NI220 .... : ........................................ A.1364 
t Frequency Elctms., 55 Charles Lindbergh Blvd., MItchel Field, NY 11553, 

516-794-4500 ........................ ; '. ; ....... , .. .. .. • • • • .. .. • •• A.1367 
t Hughes Solid State Products, 500 Superior Ave., Dept. Ea, Newpori Bch., CA 

92656-8903,714-759-2411 ..................................... ,' .... A.1370 
§ Murata Erie North America, Inc.; 114B.FrankHn Rd., s.E.; Mari8tta, GA 30067, 

Osc.u::=~:,~· N~ ·U~~~·D;.: ·Oi.:KS· ~'. '913:&29:,.;;1396 
........ , ......... : ........... .'.; ........................ : ........... A.1402 
O¥9naire, Electronic Technologies Inc., 706 Forrest St.; Charlollasvll18, VA 22901, 

804-977-8050" ..... , , .. : ..... : ................. " ,... .. .. ....... ..... A.1410 
t Piezo T~nology I/lc., 2525 Shader Rd., Orlando, FL 32804., 305-298-2000 

•• • • • ~ ••••••••. ; •••••••••••••••••••••••••••• ,,'. ; •••• : •••••••• ';'.1413,1416 
t Q.. Tech Corp.; 2201 CarmeUna Ava., Los Angeles, CA 90064, 213-820-4921 . 

• •• : • ; ••••• : ••••••••••••••••••••••••• : •• ; •• ; •• ; • • • • • • • • • • • • • • • • •• A.1420 
t Reeves-HoIIInall DiY;, 400. W •. North St.,CarIIsle, PA 17013, 717-243-59~ 

• .~ •• : ••• ; •• : ••••.•.•.••• : •••••••••••••••••••••••••••••••••••••• : ·A.1426 
t Vectron Labs.; 166 Glover. Ava., NOrwalk, CT 06650., 203-853-4433 ... ,'.. A.1454 

Alpha Inds.,Inc.-Mlcroelectronic Div; 2800 Crystal Drive. Hatfield. PA 19440 
............................................ , ...... :. ................. :. 2i5-822-1311 

t Applied Rese8rch.Inc.. 160 Dupont St. Plainview,NY 11803 .........•.. 516-349-9200 
Behlmao Div., C8IHomia lnstrs., DiV. of Norlin IneIs, 5150 Convoy St, San Diego, CA 

92111 .... : ..................................... ::~ ................... 619-279-6620 
CML MAqAAR Div, Marine Electric RPD, Inc.. 6!l6 Pacific St; Brooklyn, NY 11217 

· ................• " .....•...•.•........................• :. . . .. .. . . ..•.. 716-657-2400 
t Communication Techniques Inc., 36 .Route 10, East Hanover, NJ 07936 

............ : ................ ~ ...•..... : ......•........•..............• 201-884-2560 
~ Corporlltion,905 North West Blvd,EIkarI, IN 46514 ............... 219-293-7511 

§tData-Control Sys., Commerce Or, Box BBO, Danbury, CT 06610 ......... 203-743-9241 
§t EFRATOM, a division of Ball Corp" 16851 Bardeen Ave, Irvine. CA 92715 

............................. : ................•....... :.. . . . . ... .. .. . .. 714-752-2891 
·t Electronic Research Co, 7616 Wedd st, Overialld Park, KS 66204 ..•.. 913-63HI700 

Elin Div, California InslrS. Co., Div . .of NOriin Ind., 5150 COnvoy St. San Diego, CA 92111 
....................•................. ; ................................. 619-279-6620 

§ EMR Data Systems, Div. Sangarncr Wf!SIOn, Box 3041, Sarasota, FL 33576 
................ : .................•..........•..................•.•.... 613-37H)811 

Erblec En(lineering, Inc., 5660 Valmont f1d.. Boulder, CO 60301 .......•• 303-447-8750 
tGreenray Inds., InC7 640 W. Church Ad., Mechanicsburg, PA 17055 .... ." 717-766-0223 

Hughes Aircraft CO, Aerospaoe GrpsJSupporI Sys., p.o. Box 90515, Los Angeles, CA 
90009 .................................. : .... " ..... :: ................. 213-870-1515 

Hughes Aircraft Co, Microelctrn. Sys. Qiv, 2601 C8mpus Or, Iryine. CA 92715 
............................. : ......................................... 714-752-3800 

Industrial Test Equip, 21 Yennicock Ava. Port Washington, NY 11050 .. 516-883-1700 
§ ITT Components Passive Grp., 1201 E. McFadden Avf3., Santa Ana, CA 92705 . 

· . . .. .. . . . . .. . . ..•. . . .. .. . .. . . . ..•..•. . . . .•.. ..•.•.•.. .. .. .. .. ..•. . .••. 714-636-0351 
t K & L Quartztek, K & L Microwave. 20 S. 48th Ava. PhoeniX; tq. 85043 

· ........................................ ; .. . .. .. .. .. . .. .. .. .. .. .. .. ... 602-272-7944 
t Leigh Instrs. Lid, Frequency Control Div., C. R Snelgrove Co, 141 Bond Ava. Don Mllis, 

ON,CANADAM3B1M2 .............. ; ............................... ·416-447-8531 
§t Luff Research, Box 449, Jackson Hgts., NY 11372 .,.................... 716-429-5900 

tM/A-CQM OSW,Inc.. 2626 S.l-jardy Or, Tempe, AZ 85282 ............. 602-966-1471 
§t Magnum Microwave Corp" 365 Ravendale Or, Mouiltain View, CA 94043 ) 

· . . . . . . . . . . .. . . .. . . . .. .. . . . . .. .. .. . .. .. .. . . . ..... ... .. .. .. .. .. .. .. .. .. .. 415-966-9281 
t McCoy Electronics Co., Sub. Oak Technology In!;, 100 Watts.St. P.O. Box B, Mt Holly 

Springs, PA 17065 ................................................... 717-486-3411 
t Micropac Inds., 905 E. ~alnut St. Garland, TX 75040 ......•.....•.....• 21~272'-3571 
tMicrosonics Inc.. 60 Winter St. Weymouth, MA 02166 .... ";'" ......... 617-33,7-4200 
tMicrowave/Sys., 1 Adler Dr, E. Syracuse, NY 13057 .................... 315-437-9951 

§tMITEQ Inc.. 125 Rioefield Lane. Hauppauge, NY 11786 ................. 516-543-8673 
t Monitor Prods.·Co., Inc., Post Office Box 1966, Oceanside. CA 92054 ... ' 619-433-4510 

§tOmni Spectra, Inc., Microwave SubsystemsPiv,2626 So. Hardy Dr, tempe,,,;z 85282 
........................................................................ 602-966-1471 

tPiezo Crystai, 100 'K' St, Box 619, Carlisle. PA 17013 ................. 717-249-2151 
t Solid State Elclrns. Corp" 1 B646 Parthenia St, NOrihridge, CA 91324 .. .61 &.993-8257 
t Spectrum Technology, Inc, 300 Lopez Ad, GciIeta, cA 93116 •......•..• 805-964-7791 
. struthers-Dunn, inc., .Lamb's Ad, Pitman, NJOB071 .... , .............. ,. 609-589-75PO 

Sylvania Electronic Components, Philips ECG Inc., A North American PhiHps Co; 100 
First Ava. Waltham, MA 02254 ............. , ......................... ,. 617-890-6107 

tTechIroI CycIoneticS, Inc.. 815 Market St. New Cumberland, PA 1707.0 .... 717-774-2746 
Teledyne/Geotech,:3401 Shiloh Ad, ~1and,.TX75041 ................. 214-271-2561 

tTeledyne Microwave, 1290 Terra Bella Ava. Mountain ViiIw, CA 94043 
....................................................................... 415-966-2211 

Texscan Instruments, 3189 N. Shadaland, Indianapoli/l,lN 46226 ..•. ~ •. 317-545-4196 
T -F Elclrns., 9415 Neils Thompson Or., Austin, TX 78759 ........... : ... 512-836-7323 

§v~Fisher, '15 South St, Hopkinton, MA 01748 ....................... 617-435-6831 
Varian Associates, Inc., Microwave Tube Div, 611 Hansen Way, Palo ARo, cA 94303 
'" ; ...... ." ............................................. : ..... :: ............ 415-493-4000 

. Vistar Corp., 13740 McCormick Or, Tampa, FL ~5 ....... : ........... 61.3-855-6611 
t Zeta Labs., 3265 Spott Blvd, Santa clare, CA 95054 .............•...••. 406-7.27-6001 

OscillatOI'$(MIL), Crystal & Ovens-2440 -SeeVo/. S 

Oscillators (MIL), VCO, Solid State, RF-~44Q - See 
Vo/.S ' 

'Oscillog"a~hs, Direct Writing-3000 - ~ee Vol. D 
Oscilloscope Plug-ins~2975 - See Vol, D 
OSCilloscopes, Digital-2975 - See Vol. D 

Oscilloscopes, General Purpose-2975 .,.. See Vol. D 

Oscilloscopes, High Frequency (Above 200 MHz)-2975 
- See Vol. D . 

OSCillOSCOpes, Low Frequency (DC to.3 MHz)-2975 -
See Vol. D 

OSCillOSCOpes, Mid F~uency (DC te) 20(1, MHz)-2975 -
See Vol_ D . ..' . 

6scilloscopes, Multibeam-2975 - See Vol. D 
OSCilloscopes, Multiple Channel-2975 - See Vol. D 

. ) 

Oscilloscopes, Portable, Battery Operated-2975 - See. 
VoI_D . . , . 

Oscilloscopes, Programmable-2975 - See Vol. D 

Oscilloscopes, Sampling-2975 - See Vol_ D 

Oscilloscopes,Storage~2975 - See Vol. D 
OSCillOSCOpes, Triggered,Sweep-29'75 - See Vol. D 

OutletS, Electrical - See Boxes, Junction, Outlets & Wall 
. Plates (Vol. C) . 

Outlets, Power, International-2100 - See Vol. C 

Ovens, Aging, Burn-in, ute Test-2550 - See Vol. D 
Ovens, Drying (for Electmnie Instruments)-4100- See 

Vo/.D 

Ovens, Crystal & Component-2300 " 
t ClS Electronics Corp. .. Kriighbi DIvision, 400 Reimann AYe., Sandwich, IL 60548, 

B15-786-6411 .................................................... A.1348 
t MonItor Prods. Co., InC., Post OffIce Box 1966, Oceanside, CA 92054, 

.619-433-4510 .................................................... A·1391 
tOvenalre, Electronic Technologies Inc.., 706 Forrest St., Charlottesvilla, VA 22901, 

'804-977-8050 ....... ; ............................................ A.1411 
Acme Elec. Heating Corp" 4685 E.l11h, Hialeah, FL 33013 ............. 305-665-8326 

t Blue M, A Un~ of General Signa~ 13B1h & Chatham SIs., Blue Island, IL B0406 
.. ::. . . . . • . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . • .. 312-385-9000 

§t eass.rSoIar, P.O. Box 163, U.s. Route 202, pomona; NY 10970 .. . • • . •. 914-354-2500 
ClS Corporation, 905 North West Blvd.; EIkarI, IN 46514 ............•.. 219-293-7511 
DigiMax Instrs. Corp., 5625 Kearny Villa Ad, San Diego, CA 92123 ...... 619-569-6582 

tFrequency Elclrns., 55'Charles Undb8rgh Blvd., Miichel Field. NY 11553 
.........•..•....••...•....•.•......••........•........ , • . . . . . . . . • . . . .. 516-794-4500 

International Instrumentation, 31131-602 Via CoIinas, Westlake VIg. CA 91362 
: ...................................................................... 213-991-9614 

t fsot8mp Research, Inc, Box 3389, Charionesville, VA 22901 ............ 604-295-3101 
Murata Erie North America, Inc.. 1148 Franklin Rd, s.E, Marietta, GA 30067 . 

" . . . . . . . . . . . . . . • . . . . . •... . . . . • . . • . . . . . . . . . • . . . . . • . . . . . • . . . . .. . . . • . . . . . • .. 404-952-9777 
tOYen Inds., 191 ~ Ad, P.O. Box 290, MechanicsIiUrg, PA 17055 ... 717-766-0721 
. Spectrum TeChnology, Inc., 300 Lopez Ad, Goleta, CA 93116 ..••...••.. 605-964-7791 
Texas instrS., Matis. & Controls Grp., 34 Forrest St. Attleboro, MA 02703 

................................ : ....................................... 617,e99-3800 
tTran~ Inc., 201 Levaringlon Ava. Philadelphia, PA 19127 .............. :. 215-482-5000 . . 

Ovens,' Electric - See Fumaces, Electric (Vol. D) 

Ovens, Vacuum-4100 - See Vol_ D 

Packages, Integrated Circuit-3130 
t Mini-S~ma;.Inc., Electronic Pac", Div., 166 E. Becon St.; P.o. Box 1597, 

Plainville, MA 02762, 617-1185-2000 .................... " ............ A.1681 
Reeves-HoIIInan DIv., 400 W. North St., Cartlala, PA 17013, 711-243-l1829 _ 

................................................... ; ... : ....... ; .. C.1619 
§Accessories for Elctms., Inc., BOOMerric!< Ad, Baldwin, NY 1151~93 

... : ....................... : ........................................... 516-546-1751 
AirPex Corp" Woods Ad, Cambridge, MD 21613 ............ :,; ......... 301-226-4600 
Aromat Corp., 250 Sheffieid St. MoUntainside, NJ 07092 •............... 201-232-4260 

§Aura MIg., 50 McDermott Rd.;North Haven, CT 06473 .................. 203-777-2541 
t Beckman Industriaf Corp" Electronic Technologies Div, 2500 Harbor Blvd., Fullerton, CA 

92634 .......... : ...................... : .............................. 714-871-4848 
§ Sivar, Inc., 4 Thomas, Irvine. CA ~2718 .............. : .... : ............... 714-951-!1B08 

Centerflex Techn. Corp., 221.Seventh AVf!-. P.O. Box l!l, H~ NJ 07507 
................................................... : ............. : ..... 201-423-0505 

tDetoronics Corporation, 10660 E. RUSh St. S. EI Monte, CA 91733 •. : •.•. 616-579-7130 
Douglas EIcIrns., 716 Marina Blvd, San Leandro, CA 94577 ..•....•. : .... 415'483-8770 . 
EIctm. MalCing Corp" 96 Mill St. Woonsocket, RI 02895· .......•. ), ..•.•. 401-769-3800 

§tGarry MIg. Co.,Div. of ~Rex.co., 9 Queen Anne Ct. Laghorne,PA 19047 
.................................................... : .................. 21~2300 

Glasseal PrQducts Inc., HCC Industries, 16311.Ventura Blvd., Encino, CA 91436 
......... ~ ............... , ............................ ;: ... -.... : .... , .... 201-37()'9100 

t Hennelic Seal, 4232 Temple City Blvd.; Rosemead, CA 111770 .......... 1116-283-0411 
Hudson Tool & Dil1 Co., Inc., 18 Malvern St, Newark, NJ07105 ....•.... 201-589-1800 
Hughes Aircraft Co, Aerospeoe Grps.ISupport Sys., P.O. Box 90515, Los Angeles, CA 

90009 ................................................................ 213-67()'1515 
Hughes Aircraft Co., MiCroeIcIrn. Sys. Div, 2601 C8mpus Or, Irvine. CA 92715 

.............................................................. ; ........ '714-752-3aoo 
Industrial EIcIrn. Engs., Inc., 7740 Lemona Ave., Van Nuys, CA 91405 ..• ,816-787-0311 
Interoonics, BMC IndustriBs, Inc., 245 E. 6th St. 3rd Flr,St Pau~ MN 55101 . 

...................................................................... : 612-226-6512 

A·98 §-ProductSOIdthrough distributors t-Product meets MIL specs 
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International Instrumentation, 31131-«102 Via Colinas, Westlake VIg., CA 91362 
.......................................................... > ............ 213-991-9614 

t lsotronics, Industrial Park, New Bedford, MA 02745 ..................... 617-998-2000 
§t Kyocera Int~ Inc. Elctm.Comps. Grp., 11425 Sorrento Valley Rd. San Diego, CA 92136 

............. , ................... , ...................................... 619-454-1800 
Linear Technlg., P.O. Box 489, Sla "A", Burlington, ON, CANADA L7R 3Y3 

· . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .. . . . . .. .. . . . . . . .. . . . . . . . . . . .. . . .. '416-632-2996 
3M-Electronic Products Division, Bldg. 502, P.O. Box 2963, Austin, TX 78769-2963 

· .............................. '. .. .. . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . .. 512-834-6682 
t MiHon Ross Co., 511 Second St Pike, Southampton, PA 18966 ......... 215-35!Hl200 

Mini-Systems, Inc. 20 David Rd, North Attleboro, MA 02761 ............ 617-695-0203 
t National Beryllia Corp. Greenwood Ave., Haskell, NJ 07420 ............. 201-839-1800 

NTK Technical Ceramics, NGK Spark Plugs (U.SA), Inc., 1701 N. Greenville Ave. # 205, 
Richardson, TX 75081 ................................................ 214-235-8332 

Plessey Ceramic Div., 8th & Harfison SIs., Frenchtown, NJ 08825 ....... 201-995-2121 
SGS Semiconductor Corporation, 1000 E. Bell Road Phoenix, AZ. 85022 

· . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . ... . . . . . . . .. . . .... . . . . . . .. . .. . . .. . .. 602-867-6100 
Sinclair & Rush, 6900 S. Broadway, St Louis, MO 63111 ................ 314-481-2450 

. t Stevens Products, Inc., 128 N. Park St, E. Orange, NJ 07019 ............ 201-672-2140 
tT.hornson-CSF Comps. Corp., Special Prods. Div., 301 FHe. 17 North, Rulherford, NJ 

07070 .................................................•.............. 201-435-2300 

Packaging Materials, Antistatic-3800 - See Vol. C 

Packaging Materials, Foam & Plastic-3800 - See Vol. C 

Packaging Panels, Integrated Circuits - See Boards, 
Plug-in (Vol. C) 

Packaging Services - See Services, Packaging (Vol. D) 

Pads; L, T, & H - See Attenuators, Audio (Vol. D) 

Pads, Transistor Mounting-2100 - See VOl. C 

Paints, Conductive, Electric - See Coatings, Conductive, 
Electric (Vol. C) 

Paints, Finishing-1600 - See Vol. C 

Paints, MetalliC, Conductive-1600 - See Vol. C 

Paints, Radioactive - See Coatings, Radioactive (Vol. C) 

Paints, Resistive-Also See Inks for Thick Film 
·Microcircuits~1600 - See Vol. C 

Panel Equipment - See Dials (Vol. C), Connectors (Vol. C), 
Jacks (Vol. C), Lights, Indicator (Vol, B), etc. 

Panel Marking Kits - See Kits, Marking (Vol. C) 

Panels, Back Lighted & Edge Ughted-2450 -See Vol. 8 

Panels, Electroluminescent-2450 - See Vol. 8 

Panels, Fuse-4300 - See Vol. 8 
Panels, IC Packaging - See Boards, Plug-in (Vol. C) 

Panels, Jack-2100 - See Vol. C 

Panels, Metal - See Enclosures, Circuit Board, Module & 
Relay.Mounting (Vol. C) 

Panels, Meter- See Enclosures, Circuit Board, Module, & 
Relay Mounting (Vol. C) 

Panels, Patch - See Panels, Jack (Vol. C) 

Panels, Power BUS for ICs-3200 - See Vol. C 

Panels,Relay Rack - See Enclosures, Circuit Board, 
Module.. & Relay Mounting (Vol. C) 

Panels, Touch - See Touch Panels 

Paper Tape Equipment, Punch-2000 - See Vol. D 

Paper Tape Equipment, Reader-2000 - See Vol. D 

Paper Tape Equipment, Reader/ Punch-2000 - See 
Vo/.D . 

Paper,\Graphic Recording-3000 - See Vol. D 

Paper, Thermal-2000 - See Vol. D 

Patch Boards - See Boards, Programming (Vol. C) 

Pin Straighteners, Tube-5700 

Perforators, Paper Tape (Electrically Powered)-2000 -
See Vol. D 

Phones - See Handsets, Chestsets, Headphones, Headsets, 
etc. (Vol. D) 

Photocells &. Phototubes - See Cells, Photoconductive 
(Vol. B) 

Photodetectors, GaAs-3700 - See Vol. 8 

Photoelectric Equipment - See Alarms, Controls, 
Photoelectric (Vol. B) 

Photoelectric Tubes - See Cells, Photoconductive (Vol. B) 

Photoemissive Detectors - See Cells, Photoemissive 
(Vol. B) 

Photographic Services - See Services, Photographic 
(Vol. D) 

Photometers - See Meters, Light (Vol. D) 

Photomultiplier Tube Housings-5700 
§ THORN EMI Gencom Inc., 23 Madison Rd., Fairfield, NJ 01006, 201-575-5586 

................................................................. A02343 
Bunting Magnetics, 500 So. Spencer Rd., Newton, KS 67114 ............ 315-284-2020 
Coming Glass Works, Materials Business, Main Plent, MP 21-3, Coming, NY 14831 

....................................................................... 607-974-4102 
Gamma Scientific Inc., 3777 Ruffin Rd., San Diego, CA 92123 ..... :..... 619-279-8034 
Hamamalsu Photonics KK. 325-6 Sunayama-Cho, Hamamatsu City, Shizuoka Pre!, 

JAPAN ............................................................... 0534-52-2141 
Pacilic Inslrs. Inc., 215 Mason Circle, Concord, CA 94518 ....•.......... 415-827-9010 
Products for Resch., 88 HoHen St, DanverS, MA 01923 ................. 617-774-3250 

§ Stanton M"!1letics, Inc., Terminal Dr. Plainview, NY 11803 ............... 715-445-0063; 
515-349-0235 

Photoresistors-3700 - See Vol. 8 

Pickups, Magnetic, Proximity, Torque, Vibration, etc. -
See Transducers, Specific Type (Vol. B) 

Pickups, Telephone (For Recording)-1300 - See Vol. D 

Piezoelectric Ceramics-2300 
LZR Electronics, Inc., ~174 Beechcraft Ave.,. Gaithersburg, MO 20879, 

301-921-9440 ......................................... , ••••• ,.,., 001716 
Murata Erl. North America, Inc., 1148 Franklin Rd., s.E., Marietta, GA 30067, 

404-952-9777 ;.,., ...... , ......... ,.............................. A0 1396 
Plazo Elec. Prods., Inc., 212 Durham Ave., CN-15, Metuchen, NJ 08840, 

201-548-2800 , ............... , •• ,.;.............................. a01768 
Star Mlcronics, Inc., Componenta Div., 70-0 Ethel Rd. W., Piscataway, NJ 08854, 

201-572-9512 .............. ,.,.................................... 001043 
t Vemltron Piezoelectric Div., 232 ForbeS Rd., Bedford, OH 44146-5478, 

216-232-8600 ................ ,."................................ A01455 
§Amperex Electronic Corp., Ferroxcube Div.; 5063 Kings Hwy. Saugerties, NY 12477 

................•........................................... '. . . . . . . . . .. 914-245-2811 
§Atornergic Chernetals Corp., 100 Fairchild Ave., Plainview, NY 1'1803 ... 515-349-8800 

Builaigh Instrs., Burleigh PI<., Fishers, NY 14453 ..........•...........•. 715-924-8355 
t Channellnds. 839 Ward Dr., Santa Barbara, CA 93111 .... .. .. ...... ... 805-967-0171 
tEDO West.im Corp., EDO Corp., 2645 Soulh 300 W. SaH Lake City, UT 84115 

...... : .............•............................................ 801-485-7481/3846 
§t Kyocera Inti. Inc.Elctm. Comps. Grp., 11425 Sorrento Valley Rd, San Diego, CA 92138 

............................................. : ...... ; ................... 619-454-1900 
§ Martin Sound Prods., '28 Alpha Park, Cleveland, OH 44143-2297 ........ 216-442-2286 

Nortori, One New Bond St, Worcester, MA 01606 ....................... 617-853-1000 
NTK Technical Ceramics, NGK Spark Plugs (U.sA), Inc. 1701 N. Greenville Ave. # 205, 

Richardson, TX 75081 ................................................ 214-235-8332 
§Stettner EIctms., 6135 Airways Blvd., Chattanooga, TN 37421 ........... 615-892-0291 

Unilator Technical teramics Inc., 6290 Sunset Blvd., SI •. 1126, Los Angeles, CA 
90025-8770 .......................................................... 213-463-5618 

Pilot Ughts - See lights, Indicator (Vol. B) 

Pin Grid Arrays - See Sockets, Pin Grid Array 

Pin Straighteners, Tube-5700 
§GC EIctms.; 400 S. Wyman St, Rockford, IL 61101 .................... :. 815-965-9661 
§Techn~TooI, 5 Apollo Ad., Box 368, Plymouth Meeting, PA 19462 ....... 215-825-4990 

Pi., Cotter, Dowel, Taper, etc.-2825 - See Vol. C 

Pins, Electrically Conductive-2100 - See Vol. C 

Pins, Mechanical-2825 - See Vol. C 

Peak Sense & Hold Amplifiers - See Amplifiers, Peak Plastic Raw Materials, Liquids, Pellets, Powders, 
Sense & Hold Resins-1600 - See Vol. C 

Peltier (Thermoelectric) Heat Pumps·- See Plastics, Encapsuiatlng - See Compounds, Encapsula,ting, 
Cooling/Heating Modules, Thermoelectric (Vol. B) Molding, Potting (Vol. C) 

EEM 1985 §-Proctuct sold through distributors t-Product meets MIL specs A-99 



Potentiometer Elements-4750 

Plastics Fabrication - See Services, Plastics Fabrication 
(Vol. D) 

Plastics, Heat Shrinkable - See Caps, Forms & Tapes, 
Heat Sh~inkable (Vol. C), Tubing, HeatShrihkable (Vol. C) 

Plastics, Custom Molding - See Services, Custom 
Molding, I?lastic (Vol. D) 

Plated Wire Memory·.~ystelt)s - See Memgry Systems 
(Vol. D) . 

~lates;lnstructio~al,Name, Silk Screen .. - 'See 
Nameplates (Vol. B) . 

Platforms,Thermal - See Thermal Platforms (Vol. D) 

Plating ~rvices - See Services,Plating (Vol. D) 

Players, "'agnetic Tape - See Recorders, Magnetic Tl:We 
'(Vol. D) . f '. 

Pliers-5400',:"" See Vol. C 

Plotters/Hard-Copy Devices-2000 - See Vol. D 

Plotters, X~Y, & Accessories-3000 - See Vol. D 

Plug & Jackf sets-2100 - See Vol. C 
Plug Adapters-2100 ~See Vol. C' 

Plug B~ttons-2825 -: See Vol. C 

Plug Caps & Shells-2100 - See Vol .. C 

Plugboard Programming Systems - See Boards, 
Programming (Vol. C) 

Plugs, Electrical (All Types)~2100 - See Vol. C 

Plugs, Fused-2100 - See Vol. C 

Plugs, Power, International~2100 - See Vol, C 

Plugs (MIL)-2440 ...;:. Se4:! Vol.'S 

POinters, Dial-240Q - See Vol. C 
Position Control Systems, servo .,.-See Controls, Servo 

. Systems (Vol. D) . . 

Positioning Systems, Multiple Axis, Computer Guided-
4100 -See Vol. D 

Posts, Binding~2100 - See Vol. C 

Posts, Harness Board-6000 - See Vol. C 

Potentiometer Elements-4750 
tDuncan ElectroniCS, Inc., ;l865 Fairview Rd., Costa Mesa, CA'926:l6, 714-545-8261 

.... i . ................................. : ......................... A02013 
t JDK Controls, Inc., 2630 Lavery Ct., Suite F, Newbury'Park, CA 91320-1593, . 

805-499-n79 ............•.......•........................•...... A02021 
t Vernitech, 300 Marcus Blvd.;Dee, Pk., f!Y 11729, 516-SS6-5100 ••.• '" •• 1'02048 

AsSElinbly Spec;ialists, 914 Main St, Box.9a5, Acton, MA 01720 .......... 617·2~3-9100' 
tBowmar/TIC,lm;.:850 Lawrence Dr .• Newbury Pari<, 'CA 91320 ..... '.'" 805-498-2161 
. Carter Mfg. Corp, Sugar Rd., BoHon, MA·017~O .......... : .............. 617-n9-5501 
t Electronic Controls, Inc., 561 Tamarack Ave., Brea,CA 92621 ........... 714-990-0850 

• Hi-Tech Components, Mitsubishi International Corp" 520 Madison Ave., New Yorl<, NY 
10022 ...................................... ,:... .... .. .. .. ... .. .. . .. ... 212-605-2607 

§J;;1n Hardware Mig. Co .• 47-27 36th St, t,ong\sland City, NY 11.10) ..... 212-361-0800' 
tLitt0D Potentiometer Div., 750 So. FuHonAve, MtVemon, NY 10551' .:. 914-664-7733 
tMaurey Inst!. Corp., 4555. W. 60th St. Chicago. IL 60629 ......... , .. , .. ,' 312-581-4555 
tNew England Instr .• Robertshaw Controls. 14 Kandal Laile. NatiCk, MA 01760 .. 

....................................................... .... t.: ......... 617-875-9711 
§'Shokai Far Eas~ Ltd .• 280 North Central Ave .• Hartsdale. NY 10530 ..... 914-681-0700 
'Vishay Resistive Sys. Grp, 63.Lincoln Hwy, Malvern. PA 19355 .... : .... 215-644-1300 
Waters Mig.. LongfellQw Ctr, Wayland. MA 01778 .... '.' .•........ c ' . .. . . 617-358-2777 

Pot~ntiometers, Air Operated~750 
Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 

... 914-698-2026-800-431-26:l5 (outside NY) ., ••.•.• , ••.•.•.•.• : ••.•.•• B01690 
,tLitto,n Potentiometer Oiv .• 750 So. FuHonAve., Ml VemOn. NY 10551 .•. 914-664-7733' 

Potentiomettirs; Carbon Ceramic:-4750 . 
HI-Tech Components, Mitsubishi International Co~P .. ,520 Madison Ave., New 

York, NY 10022, 212-605-2607 .................. ;: ............... \ •. A02019 
§ lEI-ISKRA Electronics, Inc., 222 Sh_ood Ave., Farmingdale, ·NY 11~3$, 

516-753~400 ................ :c ......................... :.' .•. : ••• A02020 
t Vemitech, :!liD Marcus Blvd., .Deer Pk., NY 11729, 516-586-5.100 •••••••. A02048 
§ Alleh-Bradley Co .• Electronics Group. Rockwell Co,p.,rati9n, 1201 S. Second St. 

Milwaukee. WI 53204 ..................... c, ....... : ... ,., .... : ...... 414-671-2000 
Allen-Bradley Co .• Electronics Group. Div. 01 Rockwell Corp., Resistive Products Div .• 

1414 Allen-Bradley Dr .• EI Paso. TX 79935 ......... ,·.c.: ............. 915-592-4888 
§Alps Electric (USA). Inc,. 3553 N. First St. San Jose, CA 95134 ......... 408-946-6000 

PRODUCT INDEX & DIRECTORY 
§t Bourns. Inc, Resistive Components Group, 1200. Columbia Ave .• Riverside, CA 92507 

.. , ... , ... , ... : ..................................................... : .. 714-781-5050 
Centralab, Inc .• A North AmeriCan Philips Co .• Hwy. 20 W .• P.O. Box 858. Ft Dodge, IA 

50501 .......... , .............................................. : ....... 51s,.573-.1300 
Cord Electronics. Inc. 177 Cantiague Rock Rd.. Westbury.·NY 11590 ... 518-935-3640 
CTS Corporation. 905 North West Blvd., ElkarI, IN 46514 ...... : .......... 2c19-293-7511 

§ Dai-lchi Shoji oi Amer .• Inc, 150 Fifth Ave .• New York, NY 1001 f ........ 212~91-9050 
ISL Products Int'~ Lid, 235 P Robbins Laile. Syosset, NY 11791-6(l93·... 516-822~9601 

tLittonPotentiorneter ·Div, 750 So. FuHon Ave .• Mt Vernon, NY 10551 ... 91-H!64-7733 
§ Murata Mig. Co, 'Ltd. 26-10-2-choQ18-TElnjin. Nagaoka-Kyo-Shi. Kyoto. Japan. JAPAN' 

.,,, ....................... , ........ , .................... : ... , ........... 075-9,51-9111 
tNoble USA, Inc .• 151 S~IeY St, Elk Grove Village, IL 60007 ......... ,. 312-364-6038' 

Panasonic;lnd·L .. Elctm. Comps., Panasonic, Elctm Comps..Div_ Box 1503. Secaucus, NJ 
07094 .................. : ................................... " ......... 201-348-7000 

§t RCD ComporIents, Inc, 330 Bedford St, Manchester. NH 03101 ......... &03-669-0054 
§ Shokai Far East, Ltd, 280 NorthCentraJAve, Hartsdale. NY 10530 ...... 914-681.-0ii'00 

Tocos America, Inc .• Tokyo Cosmos Electric Co, Ltd., Ste. 565 Atlinilton Center, GoH Rd .• 
ArKngton Heights, IL 60005 ................................... :.;..... 312-31Q-!l641 

Potentiometers, Carbon Film-4750 
§ Alps E~c (USA), inc., 3553 N. First St., San Jose, CA 95134;, 408~ 

.................................................................. 001057 
§ Hi-Tech ~poiIents, Mitsu.bishi liltemationel CQrp., .520 Madison. Ave., New 

York, NY 10022, 212-605-2807 ................ c. . • . • . • . .. • • . • . • . . • •• A02019 
§ lEI-ISKRA Electronics; Inc., 222 Sherwood Av.e., Fanningdal&, 'NY 11735, 

516-753~400 ............................... , .............. :..... A02020 
lET Labs,lnc., 534 Maln St, Westbury, NY 115110; 516-334:-5959 •• : ••••. 001244 
,ShogYo IntLCorp., 287 Northern Blvd., Great Neck, NY 11021, 516-486~911 

•••• : ..... ; ............................... : ••.•.••. , ............... A02037 
t Vernitech, 300 Marcus Blvd., Deer Pic., II\Y 11729, .516'586-5100 •.••.•.• Ao2048 
§ Bourns, Inc, Resistive Components GrouP. 1200 Columbia Ave .• Riverside. GA 92507 

: ..................................... " . . . .. . . . . . . .. . . . . . . . . . . . . . . . . .. 714-781·5050 
Carter Mig. Corp.. Sugar Rd .• BoHon. MA.01740 ......................... 617-779-5501 
Centralab, Inc .• A North American Philips Co .• Hwy. 20 W, P.O. Box 858, Ft Dodge. IA 

50501 .............. :................................. 515-573-1300 
Clarostat MIg., Washington SI, Dover. NH 03820 .................... ..' 603-742-1120 . 
Cord Electronics. Inc, 177 Cantiague Roqk Rd .• Westbury. NY 11590 516-935-3640 

§Dai-lchi Shoji of'Amer .• Inc.. 150,Fifth Ave.. New YorI<, NY 10011 ........ 212-691-9050). 
ISL Products Int'f, Ltd .• 235 P F!0bbins Lane, Syosset NY 11791-6093 .. 516-822-960( 

tLitton Potentiometer Div .• 750 So. FuHon Ave.. Mt Vernon. NY 10551 ... 914-664-7733 
§ Mnsumi Elec. Co .•. Ltd. 8-2. B-Chome. KOk~ryO. ChofU-City. Tokyo. JAPAN .... 489'5333 

New England Instr, Robertshaw Controls, '14 Kendal Lane, Natick, MA 01760 
........... : ..... " ..... : .............. ' ............................... 617-875-9711 

t .Noble USA. Inc. 151 Stanley St. Elk Gro~e Villaga. IL 6P007 .. , .•....... 312-364-6038 
§ Panasonic. Ind'l. Elctm. Comps., Panasonic. Elctrn. Comps. Div .• B?x 1503. Secaucus: NJ 

07094 ......................................... ;....................... 201-34l!-7000' 
lit RCD Components, Inc.. 330 Bedford St, Manchester, NH 0310~ ...... 603-669-0054 , 

§Shokl;; Far East Ltd .• 280 North Central Ave, Hartsdale. NY.l0530 .... ,. 91-H!81-0700 
Tocos AmeriCa, Inc .• Tokyo Cosmos Electric Co, Lid, Ste. 565 Arlington Center. GoH Rd, 

ArHngton Heights.1L 60005 ........... ' ........ : ....................... 312-310-8641 . 
Wilbrecht Elctrns .• 240 Plato Blvd .• St Paul,'MN 55107 ................... 612-222-2791 

Potentiometers, Ceramic Metal (CERMET)-4750 
§ Allen-Bredley Co., Electronics Group, Rockwell Corporation, 1201 S, Second St, 

Milwaukee, WI 53204, ~14-671-2000 ................................ A01784 
Allen-Bradley Co., Electronics Group. Div. of Rockwell Corp •• Resistive Products 
.,Div., 1414 Allen-Bradlev Dr., EI Paso, TX 79935, 915-592-4888 ' •..•.•.• A01993 

§ Alps Electric (USA), Inc., 3553 N. First St., San Jose, CA 95134, 408-946-6000 
........................................... ;; .................... 001057 

§t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave •. , Riverside, CA 
92507,714-781-5050' ................ ; ................... A02001 ,2004,2005 

CTS Corporation, .Berne Division, 406 Pa.rr Rd., Berne, IN 46711,2111-589-3111 
. .......................................... : .•. : .................. A02011 

CTS'Electrolllcs Corp., Paso Robles Dlv •• ElectromechanICal Gp., 500 Unne Rd •• 
Paso Robies, CA 93446, 805-238~350 ••••.•• ~ •. , .................. '. 801546 

§HI-Tech Components, Mitsubishi International Corp., 520 Madison Ave •• ,New 
York, NY 10022, 212-605-2607 ........................... : •• : ..... , .. A02018 

§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave., Fanningclale, NY 11735, 
516-753~400 ............ i .................... ', ......... , ............ A02020 

MapcoiIEleclra, I!'c .• North American Philips Corp., 11468 Sorrento Valley Rd., 
San Diego, CA 921'21, 619-453~332 .. \"·.: ••• ; ..... • i: ..... A02029; B.1008 

§ Murata Erie North America,lnc .• 11~ Franklin Rcj., S.E., Mariella, GA 30067, 
. 404-952-97n .................. , ......... :: .......... i ...... ,. A01990',2030' 

Sangano Welllon-Sangamo Compo~nts Div., Fairchild Samiconductm:, Box1ZS, 
Pickens, SC 29671, 803-878'631·1 .••••••. '. . • • . • . • . • • . • • •• A02OSS,206:l,2063 

§t SpecIrOI EICtrns., 11010 East Gale Ave;, City of Industry, CA 91749,818-964-_ 
............................. ~.: .................. : ...... A02040-2041,2044 

Ultronix,lnc.;'P.O.BCix 1090,Grand Junction, CO 81502,303-24248.10 . .' : •. ;: .. 
,. A01965 

Beckmanlhstrs.,2500 Hamor Blvd. Fulierton,CA 92634 ................ 714-B71-4!!411 
Ce~alab, Inc, A North American Philips Co., Hwy. 20 W, P,o. Box 85a. Ft DQdge. 1/\ . 

511501 ............. :; ..... , .................... ' ........................... 5 t 5-573-130'0 
§Clarostat Mfg .• Washington St, Dover. NH 03820 ......... , .............. 603-742-1120 

Cord Electronics. Inc .• 177 Cantiague Rock Rd, Westbury. NY 11590 ... 516-935-3640 
§tCTS Coiporation. 905 North West Blvd, ElkSrt, IN 46514 .. I. i ..... / .• :; 21'9-293-7511 

CTS Corporation, Microelectronics Div., 1201 Cumberland. Ave., W. Lalayette. IN 47906 
......................................... : ..... , ....... ~ ............... 317-463-2565 

§Dai-lchi Shoji 01 Amer, Inc .• 150 Fifth Ave., New Yprl<, NY.l0011 ........ 212-691-9050 
§ ETI Systems, Polaris Indl Entprs., 215 Via Del Norte, Oceimside. CA 92054' . . 

......... , .. : ......... , .... ; .................... ; ............... :.:: ........ 619-757,7770 
ISL Products Int'l, Ltd. 235 P Robbins Lane. Syosset NY 11791-6093 .. 516-822'9601 

§ Mitsumi EIec, Co .• Ltd.. 8-2. 8-Ghome. Kokuryo., Cholu-City. Tokyo. JAPAN ... ,'. 469'5333 
§ Murata Mfg. Co .• Ltd .• 26-.10-2-chome-Tenjin. Nagaoka-Kyo-Shi. Kyoto, Japan. JAPAN. 

. .................... : ............................. ;. c ........... i ••• ~ ••• 075;951-9111 
t Noble U.SA, Inc, 15.1.Stanley St, Elk Grove Village. Il 60007 •..... ,.... 312-364-6038' 

A·100 §,,":".PrOduct solttthrough distributors t-Product fTIeets MIL specs 



PRODUCT INDEX & DIRECTORY 
L 

Panasonic, Ind'l. Elctrn Comps., Panasonic, Elctm. Comps. Div., Box 1503, Secaucus, NJ 
07094 ................................................................ 201-348-7000 

Precision Elctrn Comps. Ltd, 1919 Hafis Rd, Toronto, ON, CANADA M6M 2V6 
.................................... ~ .................................. 416-249-7103 

Preh EIec1ronics Industries, Inc., 5665 Howard Street, Niles, IL 60648 ... 312~7-6338 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 ........ 603-669-0054 

§Shokai Far East, Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
. Silicon Sensors, Hwy. 1 8 Eas~ Dodgeville, WI 53533 .................... 608-935-2707 
§tTectmo-Components Cotp., 7803 Lemona, Van Nuys, CA 91405 ........ 818-781-1642 

Toeos America, Inc., Tokyo Cosmos Electric Co, Ltd, Ste. 565 Arlington Center, Goff Rd, 
Arlington Heights, IL 60005 ........................................... 312-31()'B641 

TRW Resistive Products Div, TRW Electronic Components Grp., 401 N. Broad St, 
Phijadelphia, PA 19108 ............................................... 215-923-8230 

§t VRN International Div. Vern~ron, 2801 72nd St N., Box 44000, St Petersburg, FL 33743 
....................................................................... 813-347-2181 

§t Weston ControlslPots Div., Div. Fairchild Weston Sys., Inc., Archbald, PA 18403 
..................................................... , ................. 717-876-1500 

Potentiometers, Composition, Carbon-4750 ' 
Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp., Resistive Products 

Div., 1414 Allen-Bradley Dr., EI Paso, TX 79935, 915-59~-4888 •..•.••. A.I993 
§ Alps Electric (USA), Inc., 3553 N. First St., San Jose, CA 95134, 408-946-6000 

................................................................. 001057 
Cord Electronics, Inc.; In Cantiague Rock Rd., Westbury, NY 11590, 

516-935-3640 .................................................. :. A.20Q9 
CTS Corporation, Berne Division, 406 Parr Rd., Berne,lN 46711, 219-589-3111 

................... : ............................................. A·2011 
.§ Hi;Tech Components, Mltsubishi Internstional Corp., 520 Madison Ave., New 

York; NY 10022,212-605-2607 ..................................... A.2019 
§ Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 

404-952-97n .: ............................................. A.199O,203O 
§t Ohmite Mfg. Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 ••. A.2033 

t Shogyo intI. Corp., 287 Northern Blvd., Great Neck, NY 11021, 516-466-0911 
................................................................. A·2037 

§ Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530, 914-681-0700 
.................................................................. 001039 

t Verni!!'ch, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 ...•••.. A.2048 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St, 

Mi~waukee, WI 53204 ................................................ 414-671-2000 
§t Bourns, Inc, Resistive Components -Group, .1200 Columbia Ave., Riverside, CA 92507 

.................................... : .................................. 714-781-5050 
Centralab, Inc, A NOrth American Philips Co., Hwy. 20 W .• P.O. Box 858, Ft Dodge, IA 

50501 .. ........ ...... .... ..... ..... ..... ..... ........ ... .... '515-573-1300 
§ Clarostat MIg., Washington St, Dover, NH 03820 ... 603-742-1120 
§CTS Corporation, 905 North West Blvd, Elk~ IN 46514 ............... 219-293-7511 
§ CTS Corporation, Asheville Division, P.O . .Box 100, Skyland, NC 28776 .. 704-684-6451 

ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosse~ NY 11791-6093 516-822-9601 
tNobie U:SA, Inc., 151 Stanley St, Elk Grove Village, IL 60007 ........... 312-364-6038 
§ Paccom, 3928 148th NE, Redmond, WA 98052 .......... 206-B83-92oo;800-426-6254 

Panasonic, Ind'l. Elctrn. Comps, Panasonic, Elctrn. Comps. Div., Box 1503, Secaucus, NJ 
07094 ................................................................ 201-348-7000 

§ Philmore Mfg., 40 Inip Dr., Inwood, NY 11696 ........................... 516-239-6161 
§ Piher Int'!. Corp., 903 Feehanville Dr., Mt Prospect, IL 60056 ............. 312-64()'63oo; 
. 8Q().323-6693 
Preh Electronics Industries, Inc., 5665 Howard Stree~ Niles, IL 60648 312-647-8338 

§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 . .. 603-669-0054 
§t Spectral Etctrns., 17070 East Gale Ave., C~y of Industry, CA 91749 ..... 818-964-6565 

TOI'oS America, Inc., Tokyo Cosmos Electric Co., Ltd, Ste. 565 Arlington Center, Goff Rd., 
Arlington Heights, IL 60005 ........................................... 312-31()'8641 

Wilbrecht Elctms., 240 Plato Blvd., St Paul, MN 55107 .................. 612-222-2791 
tworkman Etclrn. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Potentiometers, Conductive Plastic-4750 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St., 

Milwaukee, WI 53204, 414-671-2000 ................................ A.I784 
Allen-Bradley Co., Electronics Group, Dlv. of Rockwell Corp., Resistive Products 

Div., 1914 Allen-Bradley Dr., EI Paso, TX 79935, 915-592-4888 ••••..•• A.1994 
§t Bourns,'lnc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ............................................. A.2004 
t Duncan ElectroniCS, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626, 714-545-8261 

.................................................................. A·2012 
§ ETI Syatems, Polaris Indl. Entprs., 2150 Via Del Norte; Oceanside, CA 92054, 

619-757-7770 ............................................. Ao"2017 B.1150 
t JDK Controls,. Inc.:, 2630 Lavery Ct., Suite F, Newbury Park, CA 91320-1593, 

805-499'1'779 .................................................... A.2021 
§t Maurey Inslr. Corp., 4555 W. 60th St, Chicago, IL 60629, 312-581-4555 ' •• A.2023 

§Murata Erie North America, Inc., 1148 Franklin Rd., s.t:., Marietta, GA 30067, 
404-952-9777 ............................................... A.I990, 2030 

Samarius, Inc., 300 Seymour Ave., P.O. Box 31'i', Derby, CT 06418,203-735-7405 
...................................................... , • . • • .. • • • .. A.2035 

§t Spectral Elclrns., 17070 East Gale Ave., City 01 Industry, CA 91749,818-964-6565 
............................................................. A.2041,2044 

t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 
...................................... , .............. A.2048-2049, B.1011 

t Bowmar ITIC, Inc., 850 Lawrence Dr., Newbury Park, CA 91320 . .. 805-498-2161 
tCarter Mig. Corp., Sugar Rd., Botton, MA 01740 ... ......... ..... . .. 617-779-5501 

Centralab, Inc., A North American Philips Co., Hwy. 20 W, P.o. Box 858, Ft Dodge, 'iJI 
50501 ........................................................... 515-573-1300 

§t Clarostat MIg., Washington St, Dover, NH 03820 .................. 803-742-1120 
Electronic Controls, Inc., 561 Tamarack Ave, Brea, CA 92621 ......... 714-99()'0850 
Jan Hardware Mfg. Co, 47-27 36th St. Long Island C~, NY 11101 ..... 212-361-0600 

tLitton Potentiometer Div, 750 So. Funon Ave., Mt Vernon, NY 10551 ... 914-664-7733 
t New England Instr., Robartshaw Controls, 14 Kendal Lane, Natick, MA 01760 

.......................•............................................. 617-815-9711 
PIC Design, P.O. Box 1004, Middlebury, CT 06762 ... 203-759-8272 
Resistance Technology Inc, 1260 Red Fox Rd, St Paul, MN 55112 ... 612-636-9770 

Potentiometers, Unear-4750 
§Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ VRN International, Div. Vernitron, 2801 72nd St N., Box 44000, St Petersburg, FL 33743 

...................................................................... 813-347-2181 
Waters Mfg., Longfellow Ctr, Wayland, MA 01778 ..... ................. 617-358-2777 
Wilbrecht Elctrns., 240 Plato Blvd., St Paul, MN·55107 .................. 612-222-2791 

Potentiometers, Hot Molded-4750 
§ Allen-Bradley C"., Electronics Group, Rockwell Corporation, 1201 S. Second St., 

Milwaukee, WI 53204, 414-671-2000 ................................ A-1784 
Allen-Bredley Co., Electronics Group, Oiv. of Rockwell Corp., 'Resistive Products 

Div., 1414 Allen-Bradley Dr., EI Paso, TX 79935, 915-592-4888 ••.•.••• A.1994 
§t Ohmite Mfg. Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2600 .•. A.2033 

t Vemltech, 300 Marcus Blvd., Deer Pk., NY 11729, 518-588-5100 ••.••••• A.2048 
tLitton Potentiometer Div., 750 So. Funon Ave., Mt Vernon, NY 10551 ... 914-664-7733 

Panasonic, ind'l. Elctrn. Comps., Panasonic, Elctrn. Comps. Div., Box 1503, SecaucuS, NJ 
07094 ................................................................ 20t'-348-7oo0 

Precision Elctrn. Camps. Ltd., 1919 Hafis Rd., Toronto, ON, CANADA M6M 2V6 .. 
........................ ............................................. 416-249-7103 

. §tRCD Components, Inc., 330 Bedford St, Manchester, NH 03101 ........ 603-669-0054 

Potentiometers, Hybrid-4750 
§t Duncan Electronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626, 714-545-8261 

.................................................................. A.2012 
ETI Systarns, Polaris Indl. Entprs., 215 Via Del Norte; OceanSide, CA 92054, 

619-757-7770 ............................................. A.2016 B.II50 
Beckman Instrs., 2500 Harbor Blvd, Fullarton, CA 92634 ...... 714-871-4848 
Dymec, 8 Lowell Ave, Winchester, MA 01890 ........................... 617-729-7870 
Litton Potentiometer Div., 750 So. Funon Ave., Mt Vernon, NY 10551 .. 914-664-7733 

t Noble u.S.A.. Inc., 151 Stanley St, Elk Grove Village, IL 60007 ........... 312-364-6038 

Potentiometers, Lab Type-4750 
lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334-5959 .•••••.. 001243 
Julie ReSCh. Labs., 211 West 61st St., New York, NY 10023, 212-245-2727 

.......... , .•••••.•..••..•••..•.•.•.•..•.••.••••...•••.•..•.•.•.• 0.1254 
Semarius, Inc., 300 Seymour Ave., P.O, Box 377, Derby, CT 06418,203-735-7405 

.................................................................. A·2035 
t.Vernitech, 300 Marcus Bivd.,Deer Pk., NY 11729, 516-586-5100 ...•.•.. A.2048 

Biddle Instruments, A Thorn EMI Co, 510 Township Line Rd., Blue· Bell, PA 19422 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-646-9200 

§ Bourns, Inc, Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 

Bristol Babc~k ·I~~., 40 B;i~i~i S~· W~i~;b~rY' 'CT 06708 . : : : : : : : : . . . . . . .. ~~~:~~~;~ 
tearter MIg. Corp, Sugar Ad, Bonon, MA 01740 ........................ 617-779-5501 

Duncan Electronics, Inc., 2865 Fairview Ad, Costa Mesa, CA 92626 .... 714-545-8261' 
EIec1ro Scientific Inds., 13900 NW. Science Pk Dr., Portland, OR 97229 

............................................................ 503-641-4141 
ETI Systems, Polaris Indl Entprs, 215 Via Del Norte, Oceanside, CA 92054 

...................................................................... 619-757-7770 
§ Guildline InSlrs., 4403 Vineland Rd, Suite B-1 0, Orlando, FL 32811-9998 

.. . .. .. . . . . .. . .. ... .. 305-423-8215 
Leeds, & Northrup Instrs., A Unit of General Signal Corp., Sumneytown Pike, North Wales, 

PA 19454 ...... . . . . . .. . .. . . .. . . 215-643-2000 
tLilton potentiometer Div., 750 So. Fulton Ave., Mt Vernon, NY 10551 ... 914-664-7733 

Penn Airborne Prods., Industrial Hwy, Southampton, PA 18966 ......... 215-355-3400 
t Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY Hi530 ..... 914-681-0700 

§tSpectfol Elctrns, 1.7070 East Gale Ave., City of Industry, CA 91749 .... 818-964-6565 
Tellex Instruments, Inc., P.O. Box 281. Fairview Village, PA 19409-0281 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-539-6050 
§t VRN International, Div. Vernitron, 2801 72nd St N, Box 44000, St Petersburg, FL 33743 

...................................... ' .................................. 813-347-2181 
§ West Division, Gulton Industries, Inc, 3860 N. River Rd., Schiller Park, IL 60176 

. . . . . . . .. . . . . . . . . . . . .. . .. .. . . . . . . . . . . . .. .. . . . . 312-678-6400 
Yokogawa Corp. of America. 2 Dart Rd., Shenandoah, GA 30265 404-253-7000 

Potentiometers, Linear-4750 
Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ................................... A.2003-2oo5 
§t Duncan ElectroniCS, Inc., 2865 Fairview Rd., Costa Mesa, CA 9~626, 714-545-8261 

................................................................... A.2013 
§ ETI Systems, Polaris Indl. Entprs., 215 V.ia Del Norte, OCeanSide, CA 92054, 

619-757-7770 ............................................. A.2017, B.II50 
§ HI-Tech Components, Mllsubishi International Corp., 520 Madison Ave., New 

York, NY 10022, 212-605-2607 ..................................... A.2018 
lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334-5959 .•.•.•.. 0.1244 
Jan Hardware Mfg. Co., 47-27 36th St., Long Island City, NY 11101, 212-361-0800 

................................................................. C·1593 
t JDK Controls, Inc., 2630 Lavery Ct., Suite F, Newbury Park, CA 91320-1593, 

805:-499-7779 ......................................... :.......... A.2621 
§t Maurey Instr. Co...,.., 4555 W. 60th !?t, Chicago, IL 60629, 312-581-4555 .• A.2023 

§Murata Erie North America, Inc., 1148 Franklin Rd., S.t:., Marietta, GA 30067, 
404-952-9777 ..... ;: ....................................... '.. . ... A.203O 

§t Ohmite MIg. Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2600 •.. A.2033 
Sangano Weston-Sangamo Components Div., Fairchild Semiconductor, Box 128, 

Pickens, SC 29671, 803-878-6311 .•.•.•.•.••...•......•....••.•.•.• A.2058 
Shogyo IntI. Corp.,287 Northern Blvd., Grest Neck, NY 11021, 516-466-0911 

.•.•...•............• : ............................................ A·2037 
§tSpectrol Elctrns.,I7070 East Gale Ave., City of Industry, CA 91749, 818-964-6565 

· .. : .•........ '. . • . . . • .. . • . • . . • . • . . • . • . • • . • . . . . • • . • . • . •. A.2040-2045,2047 
t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 

........... , ................... ". ............... A.2048-2049, B.l0ll,1196 
§t VRN International, Div. Vemitron, 2801 72nd St. N., Box 44000, St. Petersburg, FL 

33743,813-347-2181 ........................... ; ................. A.2055 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second SI., 

, Milwaukee, WI 53204 ...... .................................... 414-671:2000 
Allen-Bradley Co., Electr~nics Group, Div. of RockWell Corp., Resistive Products Div., . 

1414 Allen-Bradley Or, EI Paso. TX 79935 ........................... 915-592-4888 

eEM 1985 §-Product sold through distributors t-Product meets MIL specs A·101 



Potentiometers, Unear-47S0(Cont'd) 
§ Alps Electric (USA), Inc., 3553 N. First St, San Jose, CA 95134 . . . . . . . .. 406-946-6000 

Astrosystems, 6 Nevada 0,., Lake Success, NY 11042 .................. 516-326-1600 
Barber-Colman Co., Indl. Instrs. Div, P.O. Box 2940, 1354 Clillord Ave, Loves Park, IL 

61132 ................................................................ 815-877-0241 
t Bourns Instrs., Inc .• Technical Prods. Grp .• 613S Magnolia Ave.. Rlverslde, CA 92508 

................................. , ....................................... 714-781-5433 
t Bowmar/TIC. Inc.. 850 Lawrence Dr, Newbury Park, ell 91320 ......... 805-496-2161 
tCaiter MIg. Corp, Sugar Rd .• Bo~on. MA·0174O: ...... : .... : ............ 617-779-5501 
§ Clarostat Mfg.. Washington St. Dover. NH 03820 : .... ::................. 603-742-1120 

Coris6lidated Resistance Co. America, 222 Lake Ave, Yonkers. NY 10701 
............... ; .......•. : ...... : ....................................... 9f4-Y03-59oo 

Cord EI8ctronics,lnc .• 177 Cantiague Rock Rd .• Westbury. NY 1'1590 ... 516-935-3640 
§fOTS Corporation. 905 North West Blvd. Elkart. iN 46514 ............... ?19-293-7511 

CTS·Corporation. Microelectronics DIv, l201 Cumberland Ave, W:Lafayatte.IN 47906 
...... : .............. '.. .............. , ................ , .................. 317-463-2565 

. §Fuji-Svea, P.O. Box 3375, Torrance, CA 90510 .......................... 213-533-1221 
§GC Elctrns .• 400 S. Wyman St. Rockford, IL 61101 ...... : ............... 815-968-9661 
§Gok:twell Comps .• 1815 W. 205th St Ste. 201. Torrance. CA 90501 ...... 213-533-1228 
tHumphrey.lnc, 9212llalboaAve~ San Diego. CA 92123 : ............... 619-565-6631 
tUlton Potentiometer Div, 750 So. FultOn Ave, Mt Vemon. NY 10551 ... 914-664-7733 
-MepcoIIElectra, Inc., North American Philips Corp .• 11468 Sorrento. Valley Ad, San' 

Diego. CA 92121 ............ , .................. :.. .. . .... .. .. .. .. .. ... 619-453-0332 
tNew E;ngland Instr .• Robertshaw Controls, )4 Kendal Lane, Natick, MA 01760 

. .. ................................................................ : .... 617-875-9711 
st Noble U.SA.lnc.. 151 Stanley St; Elk Grove Village. IL 60007 ........... 312-364-6038 

t Orbit Instrument Corp .• 80 Cabot Cl, Hauppauge, NY 11768 ............. 516-435-8300 
Panasonic. Ind·l. Elctrn. Comps., Panasonic. Elctrn; Comps. Div .• Box 1503. Secaucus, NJ 

07094·: ................................................................ 201-346-7000 . 
t Perkin-Elmer. Corp.. Elctm. Prods. Dept., Mai~ Ave .• Norwalk, CT 06856 .. 203-762-4786 

Precision Elctm. Comps. Ltd .• 1919 Hafis Rd., Toronto. ON, CANADA M6M 2V6 
........................................ : .. ,' •....•. J ................... 416-249-7103 

Preh Electronics Industries. Inc, 5665 Howard Street. Niles.IL 60648 ... 312-647-8338 
§t RCD Components. Inc.. 330 Bedford St, Manchester. NH 03101 . . . . . . .. 603-669-0054 

§Shokai Far East. Ltd.. 280 North Central Ave.. Hartsdale, NY 10530 ..... 914-681-0700 
Silicon Sensors. Hwy. 18 East DOdgeville, WI 53533 .................... 608-935-2707 
Singer Co .• Keartolt Div .• 1150 McBride Ave.. Liltle Falls. NJ 0742'4 ...... 201-785-6000 

§Temposonics. MTS Sys. Corp .• 111 East Ames Cl, Plainview. NY 11803 
....................................................................... 516-349-1950 

Tocos America, Inc .• Tokyo Cosmos Electric Co .• Ltd.. Ste. 565 Arlington Center. Goll Rd .• 
Arlington Heights. IL 60005 ........................................... 312-310-8641 

§Vishay Resistive Sys. Grp .• 63 Uncoln Hwy .• Malvern. PA .19355 ......... 215-644-1300 
§ Vishay Angstrohm. 1 Precision PL. Hagerstown. MD 21.740 .............. 301-739-8722 

Waters Mig, Longfelloy( Ctr .• Wayland, Mil 01778 ....................... 617-358-2777 
§t Weston Controls/Pots Div .• Div. Fairchild Weston Sys., Inc, Archbald, PA 18403 

......... : ................................ : .............. : ............... 717-876-1500 

Potentiometers, Metal Film~4750 . 
Caddock Electronics. Inc •• 1717 Chicago ","ve., Riverside, CA 92507,714-788-1700 

.................................... :1 ........ : •.•.•.• : ............ A.1804 
§Allen-Sradley Co .• Electronics.Group. RockWell Corporation. 1201 S. Second St. 

Milwaukee.Wl53204 .................. : .. , ..................... :.: .... 414-671;2000 
Alien-Bradley Co .• Electronics GrouP. Div. of Rockwell Corp.. Resistive Products Div .• 

1414 Allen-Bradley Or:. EI Paso. TX 79935 ........... :.: ............. 915-592-4888 
ETI Systems. Polaris Indl. E;ntp~s.. 215 Via eel Norte. Oceanside. CA 92054 

.............. ~ ...... : ....................................... ,.~9-~~7770 
§ Hi-Tech Components, Mitsubishi 1nternational Corp., -520 Madison Ave.. New York, NY 

10022 .... - .. .. .. .. .. .. .. .. .. .. ..... .............. .. 212-605-2607 
lET Labs. Inc, 534 Main St. Westbury. NY 11590 ....................... 516-334-5959 

, t Lilton Potentiometer Div .• 750 So. Fulton Ave~ Mt Vemon. NY 10551 ... 9t'4-664-7733 
§t MepcollElectra, Inc, North American Philips Ccrp; 11468 Sorrento Valley Rd .• San 
. Diego, CA 92121 ........................ : .............. ,............. 619-453-0332 
tNoble U.s.A., Inc., 151 Stanley,St. Elk Grove Village,IL 6po07 ........... 312-364-6038 

Panasonic. Ind·l. Elctm. CompS., Panasonic. Elctrn Comps. Div .• Box 1503. Secaucus, NJ 
07094 ....................................................... , ........ 201,348-7000 

§t RCD Components, !~c., 330 Bedford St, Manchester. NH 03101 .:....... 603-669-Q054 
t Shogyo Inti. Corp .• 287 Northern Blvd. Great Neck, NY 11021 ......•. " 516-466-0911 

Silicon Sensors. Hwy. 18 Eas~ D<;ldgeville, WI 535.33 •................... 608-935-2707 
. . TRW Resistive Products Div .• TRW Electronic Components Grp, 401 N. Broad St. 

Philadelphia, PA i9108 ..... :............ ...... ............... 215-923-8230 
Vishay Resistive Sys. Grp .• 63 Uncoln Hwy .• Malvem. PA 19355 ......... '215-644-1300 

§tVRN International. Div.'vemitron; 280172nd 5t N. Box.440oo. st Petersburg, F~ 33743 
, ........................... __ , .................. : .... , ......... : ....... :813-347-2181 

§.tWeston Controls/Pots Div .• Div. Fairchild Weston Sys.. Inc.. Archbald. PA 18403 
••••••••••••. • .............................. L· ................... 717-876-1500 

Potentiometers, Metal, G.lazed·-, See Potentiometers, 
Ceramic Metal (Vol. A) . . 

Potentiometers, Motorized-4750 
§ En Systems. Polaris hidl. Entp ..... ~15 Via Del Norte. OceanSide. CA 92054. 

619-757-7770 ........ , ........................ , ..••••• 801150-1152, 0.1120 
t Industrial Control Co •• 3100 Pineda Aile •• Rockledge;' FL 32955, 305-259-7105 

•......•.• 1 ..................... ,.,.:: .•.• i .......... c ...•.••.•.. : •.• D.19h8 
t JDK Controls. Inc •• 2630 Lavery Ct., SUlte'F, Newbury Park, CA 91320-1593, 
. .' 805-499-7779 .•.•.. _ ............................ : •.. : .•.•• ~ •.•.•.•• Ae2021 

t Vernltech. 300 Marcus Blvd" Deer Pk., NY 11729, 516-586-5100 •.•.• c .• A.204~ 
Carter Mfg. Corp .• Sugar Rd .• Bo~n. MA 01740 .......................... 617-779-5501 

tUlton Potentiometer Div, 750 So. Fulton Ave., Mt Vernon. NY 10551 .. 914-664-7733 
tMaurey lostr. CorP, 4555 W, 60th St, Cl)ic!ogo, IL 60629 ....... ,....... 312-581-4555 

Potentiometers, Multiturn-4750 
§ Allen-Bradley Co .• Electronics Group. RQl:kweil Corporation. 1201 S. Second St •• 

Milwaukee, WI 53204, 414-671-2000 ••.•.••...•••••••.•.•••••.•.••.• A.1784. 
Allen-Bradley Co .• t;:lectrc;>nics Group, Div. of Rockwell Corp., Resistive Products 

Div .• 1414 Allen-Bradley Dr., .EI Paso; TX 79935, 915-592-4888 •.• A.1993.1995 

PRODUCT INDEX &,DIRECTORV 

§ Alps Electric (USA), Inc., 3553 N. Firat St., San J ..... , CA 95134, 408-946-6000 
................................................................. 001057 

§t Bourns, Inc •• ResisUve Components Group. 1200 Columbia Ave •• Riverside, CA 
92507.714-781-5050 .•..••••.•.•.••.•••.•.••••••.• A.1996-1999,2OO3,2004 

§t Duncan ElectroniCS, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626, 714-545-8261 
.............. : ........................................... ': ....... A·2012 

§ETI Systems. Polaris.lndl. Enlprs., 215 Via Del Norte, Oceanside. [:A92054. 
619-757-7770 ............................................. A.2016,80115O 

§ Hi-l'ech Components, Milsubishi International Corp .• 520 Madison Ave., New 
York; NY 10022, 212-605-2607 ................. _ ••. _ ........ : ....... A.2018 

lET Labs, Inc., 534 Main St. Westbury. NY·1159Q.; 516.,334-5959 .••••••• 001244 
§ Jan Hardware Mfg. Co •• 47-27 36th St, Long Island City. NY 11101, 212-361-0800 

................................................................... C.1593. 

t :~.0 ~':':ctrc::',\'~~~5~. =r:~ ~:;:'soc~:.~':.i;,1=;:~al~y ~~~27 
San Diego, CA 92121. 619-453-0332 ••.•••••••••••••••• '. .• A.2029 B.1oo8 

Murata Erie North America. Inc.; 1148 Franklin Rd •• s.E., Mariiitta, GA 30067, 
404-952:9777 ....... ; .... : •••.••• '." ....... , .............. .'. • •• A.1990,2031 

Samarius, Inc .• 300 Seymour Ave •• P.O. Box 377. D.erby.CT 06418,203-735-7405 
........................................................ : •.•.•..• A·2035 

Sengano Westori-Sa'!98mo Components Div •• Fairchild SemicondUctor, Box :128, 
Pickens, SC 29671;\803-878-6311 .................................... A.2058 

§t Spectral Elctrns., 17070 East Gale Ave., City of Industry, CA' 91149, .818-964-6565 
· .............................. ' ....... '. • .. .. • . • . • . • • .. A·2040-2041,2045 

t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •.•.•.•• ,A.2048 
§ VRN International, Div. VernHron, 2801.72nd St N., Box 44000, St Petersburg, FL 

33743. 813'-347-2181 .. . . .. • • .. . . • . • ... • . . .. . • • . • . • . . .. • . . • . • . • . .• A.2055 
§t Beckman Industrial·Corp .• Electronic Technologies Div., 2500 Harbor Blvd.. Fullerton, CA 

92634 .. : ............................................................. 714-871-4848 
Beckman Instrs .• 2~00 Harbor Blvd .• Fullerton. CA 92634 ................ 714-871-4848 

t Bowmar/TIC.lnc., 850 Lawrence Dr .• Newbury Park, CA ~1320 ......... 805-498-2161 
§ Claroslat MIg .• Washington St, Dover, NH 03820 . ...................... 603-742-1120 
§CTS Corporation. 905 North West Blvd., Elkart IN 46514 ............... 219-293-7511 
§CTS Corporation. Ashevjlle Division. P.O. Box 100; Skyland, NC 28776 .. 704-684-6451 

CTS Corporation. Beme Division. 408 Parr Rd. Berne,IN 46711 ........ 219-589-3111 
tUlton Potentiometer Div.,750 Sc. FLJhonAve .• Ml Vernon. NY 10551 ... 914-664-7733 
t Perkin-Elmer Corp., Elctrn. Prods. Dept. Main Ave., Norwalk, CT,06856 .. 203-762-4786 

§t RCD Components; Inc., 330 Bedford St, Manchester. NH 03101 ........ 603-669-0054 
§Shokai Far East. Ltd., 280 North Central Ave.. Hartsdale. NY. 1 0530 ..... 914-681-0700 

§tTechno-Components Corp .• 7803 Lemona, Van Nuys, C~ 91405 .... >0 .. 818-781-1642 
Tocos AmeriCa, Inc, Tokyo Cosmos. Electric Co, Ltd, Ste. 565 Arlington Center. Goll Rd .• 

ArIi"9'on Heights,IL 60005 .............. .' ............................ 312-310-8641 
Ultroni", Inc .• P.O.'Box 1090. Grand Junction. CO 81502 ................ 303-242-0810 

§t Weston Controls/Pols Div, Div. Fairchild Weston Sys.. Inc.. Archbald. PA 16403 
......................... , ......................... , ................... 717-876-1500 

Potentiometers, Nonlinear-4750 
lET Labs. Inc., 534' Main St., Westbury, NY 11590.516-334-5959 •.•..•.• 001244 

§Jan Hardware Mfg. Co •• 47-27 38th St, Long Island CHy, NY 11101, 212-361-0800 
.................................................................. Ce1593 

t JDK Conlrols. Inc .• 2630 Lavery Ct, Suite'F, Newbury Park, CA 91320-1593, ' 
805-499-7779 .............................. .: .............. : ....... A.2021 

Mallory Compo.nents Division. Emhart Elec.! Etctrn. Grp .• 3029 E. Washington St, 
Indianapolis. IN 46201. 317-261-1361 ... ;.: .......................... A.2022 

Shogyo Inll. Corp .• 287 Northern Blvd •• Greal Neck, NY 11021. 516-466-0911 
• ......................................... : •..•..•...• , • . • • . . . . .• A·2037 

I §t Spectrol Etclrns.. 17070 East Gale Ave., Cily of Industry. CA 91749, 818-964-6585 
............................................................... .'. A.2'040 

tVernilech, 300 Marcus Blvd •• Deer Pk., NY 11729.,516-586-5100 
· ................................. c. . . .. . • . • . . . . • . •. A.2048-2049. B.1011 

§ Allen-Bradley Co, EleCtronics Group, Rockwell Corporation. 12Ql S. Second St.. 
MilWaukee. WI 53204 .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414-671-2000 

Allen-Bradley Co .• Electronics Group. Oiv. of Rockwell Corp .• Resistive Products Div .• 
1414 Allen-Bradley Dr, EI Paso. tx 79935 ................. ......... 915-592-4888 

§t Beckman Industrial Corp .• Electronic Technologies Div, 2500 Harbor Blvd. Fullerton. CA 
'92634 ......... .' ......................................... :.':: ..... ,. 714-871~ 

Bourns, Inc, .Resistive Components GrouP. 1200 Columbia Ave., Riverside. CA 92507 
..... , ...... :......................... ................ 714-781-5050 

tBowmarITIC.lnc.. 850 Lawrence Or" Newbury Park, CA.91320 ........ :. 805-498-2161 
t Carter Mig. Corp .• Sugar Rd. Bohon. MA 01740 ......................... 617-779-5501 

CentraJab. Inc,A North American Philips Co.. Hwy. 20 W:, P.O. BOx 858. FI. Qodge. tA 
50501 ........ : .............................. ~ ......... : .............. 515-573-1300 

Clarostat Mig, Washington St. Dover, NH 93820 ........................ 603-742-1120 
Cord Electronics. Inc .• 177 Cantiague Rock Rd. Westbury, N''U'11590 ... 516-935-3640 

t CTS Corporation, 905 North West Blvd .• 'Elkart, IN 46514 / 219-293-7511 
t Duncan "Electronics. lop .• 2865 Fairview Rd, Costa·Mesa, CA 92626 .... 714-545-8261 
t'Electronic Controls, Inc, 561 Tamarack Ave, Brea, CA 92621 ........... 714-990'0850 

ETI Systems. Polaris IndL Entprs .• 215 Via Del Norte. O!Jeanside. CA 92054 
..... ,: .................................. : ..... ; ....................... 619-757-7770 

§ HHech Components, Mitsubishi International Corp .• 520 Madison Ave .• New York. NY 
10022 ............ s .... ................ , ................. , .. :....... 212-605-2607 

. tUlton Potentiometer Div .• 750 Sc. Funon Ave., Ml Vernon. NY 10551 914-664-7733 
t Maurey Instr. Corp, 4555 W. 60th St, Chicago, IL 60829 ..•............. 312-581-4555 
t New England Instr, Robertshaw Controls, 14 Kendal Lane. Natick, MA 01760 

............................................................... 617-875-9711 
+ Noble u.SA, Inc., 151 Stanley St, Elk Grove Village.IL 60007 ........ : .. 312-364-6038 
§Ohmite MIg. Co" 3601 W. Howard St. Skokie.IL 60076 .. : ............... 312-675-2600' 
t Perkin-Elmer ·Corp .• Elctrn. Prods. Dept. Main Ave .• Norwalk, CT 06856 .. 203-762-4786 

Preh Electroni"",lndustr!l>s.lnc .. 5665 Howard Street.r,Jiles, Il60648 312-647-8338 
§t RCD Components, Inc .• 330 Bedford St. Manchester; NH 03101. ..... 603-669-0054 

§ Shokai Far Eas~ Ltd.. 280 North Central Ave .• Hartsdale. NY 10530 ..... 914-681-0700 
Vishay ResistiveSyS. Grp .• 63 linCOln Hwy .• Malvern. PA 19355., .......... 21'5-644-1300 
Vishay Angstrohrn, 1 Precision Pl. Hagerstown. MD 21740 .............. 301-739-8722 

§ VRN International. Div. Vernitron. 2801 72nd St N., Box 44QOO. St Petersburg. Fl 33743' 
, ... :............... 813-347-2181 

Waters MIg.. Longfellow Ctr., Wayland. MA 01778 . .. 617-358-2777 

A·102 §-Productsold,through distributors t-Product meets MIL specs EEM 1985' 



Potentiometers, Power - See Rheostats 

Potentiometers, Rectilinear-4750 
CTS Corporation, Be.rne Division, 406 Parr Rd., Berne, IN' 46711 , 219-589-3111 

...•...•..•.•.•.•••..•.•......••••.....•..•.•..•.•.•.•. , •.•.•.... A.2011 
t Duncan Electronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626, 714-545-8261 

.....•.•......•...•..•••.• ; ...................................... A.2013 
Hi-Tech Components, Mitsubishi International Corp., 520 Madison Ave., New 

York, NY 10022, 212-605-2607 ..................................... A.2018 
§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY/1735, 

516-753-0400 ......... ".'" ....................................... A.202O, 
lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334-5959 .•••••••. D.1244 

t JDK Controls, Inc., 2630 Lavery Ct., Suite F, Newbury Park, CA 91320-1593, 
805-499-7779 ..•..•.••...•.•.........•.•..•....•...•...••.•..•..• A.2021 

Sangano Weston~Sangamo Components Div.,"Fairchiid Semiconductor, Box 128, 
Pickens, SC 29671, 803-878-6311 .................................. A.2058 

t Veinitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 .•. : ..•. A.2048 
§ Allen-Bradley Co., Electronics G;oup, Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204 ....... .' ................................ 414-671-2000 
Allen·Bradley Co., Electronics Group, Div. of Rockwell Corp., Resistive Prod~cls Div, 

1414 Allen-Bradley Dr., EI Paso, TX 79935 . . . . . . . . . . . . . . . 915-592-4888 
§ Beckman Industrial Corp., Electronic Technologies Div., 2500 Harbor Blvd., Fullerton, CA 

92634 ... 714-871-4848 
§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 

................... _. .. ... 714-781-5050 
§ Bourns Instrs, Inc., Technical Prods. Grp., 6135 MagnOlia Ave., Riverside, CA 92506 

..... 714-781-54~3 
§ Bourns Instrs., Inc., Induslrial Div., 1960 Chicago Ave., Unij F, Riverside, CA 92503 

........ ,...... 714-781-5147 
t Bowmar/TIC, Inc., 850 Lawrence Dr., Newbury Park, CA 91320 ..... 805-498-2161 
t Carter Mfg. Corp., Sugar Rd., Bolton, MA 01740 .. 617-779-5501 

Consolidatad Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 
........... .. ............... .. ..... 914-Y03-5900 

Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY I 1590 516-935-3640 
t Electronic Controls, Inc., 561 Tamarack Ave., Brea, CA 92621 714-990-0850 
§ETI Systems, Polaris Indl. Entprs., 215 Via Del Norte, Oceanside, CA 92054 

619-757-7770 
t Gra-Mar Inc., 3 I 65 McCrory PI., Sle. 265, Orlando, FL 32803 305-894-335 I 
t Humphrey, Inc., 9212 Balboa Ave., San Diego, CA 92123 . 619-565-6631 
§Jan Hardware Mfg. Co., 47-27 36th SI., Long Island City, NY 11101 ..... 212-361-0800 
t Litto~ Potentiometer Div., 750 So. Fuijon Ave., Mt Vernon, NY 10551 914-664-7733 

Murata Erie North America, Inc., 1 148 Franklin Rd., S.E., Marietta, GA 30087 
.. .. .. .. . .. .. .. .. .. .. . .... 404-952-9777 

t New England Instr., Robertshaw Controls, 14 Kendal Lane, Natick, MA 01760 
................... 617-875-9711 

t Samarius, Inc., 300 Seymour Ave., p.o. Box 377, Derby, CT 06418 
Shogyo Inll. Corp., 287 Northern Blvd., Great Neck, NY I 1021 

§t Spectral Elctrns., 17070 East Gale Ave, City of Industry, CA 91749 

203-735-7405 
5 I 6-466-091 I 
818-.964-6565 

§ Temposonics, MTS Sys. Corp., 1',' East Ames Ct., Plainview, NY 1 I 803 
516-349-1950 

T oeos America, Inc., Tokyo Cosmos Electric Co., Ltd, Ste. 565 Arlington Center, Go~ Rd., 
Arlington Heights, IL 60005 ... 312-310-864 I 

§ Vishay Resistive Sys. Grp., 63 Lincoln Hwy, Malvern, PA 19355 ......... 215-644-1300 
§ VRN International, Div. Vernitron, 2801 72nd SI. N., Box 44000, SI. Petersburg, FL 33743 

....... 813-347-2181 
§tWeston Controls/Pots Div., Div .• Fairchiid Weston Sys., Inc., Archbald, PA 18403 

... 717-876-1500 

Potentiometers, Servo Mount-4750 
t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ............................................. A.2004 
§ En Systems, Polaris Indl. Entprs., 215 Via Del Norte, OceanSide, CA 92054, 

619-757-7770 .•.•.••.•.•........ , •.•..•.•.•....•......•..•...•.•. B.1150 
t JDK Controls, Inc., 2630 Lavery Ct., Suite F, Newbury Park, CA 91320-1593, 

805-499-7779 .•.•.••.••. , .' ............•.•.•...........•.••••.•.•. A.2021 
§t Maurey Instr. Corp., 4555 W. 60th SI., Chicago, IL 60629, 312,581-4555 

.............................................. :: ........... A.202.3-2027 
t Samarius, Inc., 300 Seymour Ave., P.O. Box 377, Derby, CT 06418,203-735-7405 

.......................... : ..... , ................................ A·2035 
§t Spectral Elctrns., 17070 East Gale Ave., City of Industry, CA 91749,818-964-6565 

............................................................... " .. A.2042 
t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 .•....•. A.2048 

Astrosystems, 6 Nevada Dr., Lake Success NY 11042 ... . 516-328-1600 
Basler EI""., Rte. 143, Highland, IL 62249 618-654-2341 

§t Beckman Industrial Corp, Electronic Technologies Div., 2500 Harbor Blvd., Fullerton, CA 
92634 ......... "' ......... ' 714-871-4848 

Beckman Instrs., 2500 Harbor Blvd., Fullerton, CA 92634 714-871-4648 
t Bowmar ITIC, Inc., 850 Lawrence Dr.,. Newbury Park, CA 91320 805-498-2161 
't Carter Mf~ Corp., Sugar Rd, Bolton, MA 0.1740 617-779-5501 

Computer Optical Prods .• Inc .• Sub. of Hathaway Corp .•. 9353 Eton Ave., Chatsworth, CA 
91311-5866 818-882-,0424 

t Duncan Electronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626 714-545-8261 
t Electronic Controls, Inc., 561 Tamarack Ave., Brea, CA 92621 714-990-0850 

Jan Hardware Mfg. Co., 47-27 36thSt, Long Island City, NY 11101 212-361-0800 
t Litton. Potentiometer Div, 750 So. Fullon Ave., Mt Vernon. NY 10551 914-684-7733 
t New England Instr., Robeotshaw Controls, 14 Kendal Lane, Natick, MA 01760 

. .. .. ... .. ..... . .. .. .. .. . .. . .. . .. . 617>875-9711 
Shogyo Inti. Corp., 287 Northern Blvd:, Great Neck, NY 11 021 . . . . . .. 51 &-466-0911 

§ VRN Inlernational, Div. Vernitron, 280t 72nd SI. N., Box 44000, St Petersburg, FL 33743" 
..................... ...... 813-347-2181 

Waters Mfg., Longfellow Ctr., Wayland, MA 01778 .. . ..... 617-358-2777 
§t Weston Controls/Pots Div, Div. Fairchild Weston Sys., Inc., Archbald, PA 18403 

.. . . . . . . ... ................. . . . . . . .. . . . . .. . . . 717-876-1500 

Potentiometers, Trimmer-4750 

Potentiometers; Sliding-4750 
Duncan ElectroniCS, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626,714-545-8261 

................................................................. A·2013 
§Hi-Tech Components, Mitsubishi International Corp., 520 Madison Ave., New 

York, NY 10022, 212-605-2607 ..................................... A.2018 
Preh Electronics Industries, Inc., 5665 Howard Street, Niles, IL 60648. 

312-647-8338 .................................................... A.2034 
tLitton Potentiometer-Div., 750 So. Fullon Ave., Mt Vernon, NY 10551 ... 914-664-7733 

Toeos America, Inc., Tokyo Cosmos Electric Co., Ltd., Ste. 565 Arlington Center, Go" Rd, 
Arlington Heights, IL 60005 .......................................... 312-310-8641 

Potentiometers, Trimmer-4750 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St., 

Milwaukee, WI 53204, 414-671-2000 ................................ A.l784 
Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp., Resistive Products 

Div., 1414 Allen-Bradley Dr., EI Paso, TX 79935, 915-592-4888 
............................................................ A·,993-,995 

§AI~ ~.I~~~.(~~~~: ~~~':.~~~~.~'. ~~~.~.: .~~~ .J.0i.:. ~.~ ~.~'.~'. ~~~~~~~'057 
§t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., RiverSide, CA 

92507,714-781-5050 .............................................. A.1996 
Cord Electronics, Inc., 177 Cantlague Rock Rd., Westbury, NY 11590, 

516-935-3640 .....••..••...•.•.......••.•..•..•.•.•..•.••.•...•.•. A.2009 
§CTS Corporation, Berne Division, 406 Parr Rd., Berne, IN 46711, 219-589-3111 

..•.•.•......•.•..•....•••.•.•....••..•.•..•••.•.••..•.•.•.•.•.• ,A.2011 
§ CTS Electronics Corp., Paso Robles Div., Electromechanical Gp., 500 Unne' Rd., 

Paso Robles, CA 93446, 805~238-o350 ................... .. .. .. .... B.1546 
§Hi-Tech Components, Mjtsubishi International Corp., 520 Madison Ave., New 

York, NY 10022, 212-605-2607 ..•.•.•.••.•.•..•......•.•..•.•..••.. A.2018 
§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735, 

516-753-0400 •.•.......•.•.•....•.....•.•••.•....•...•.•...•...•. A.202O 
lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334-5959 •....••. 001244 

§t MepcollElectra, Inc, North American Philips Corp., 11468 Sorrento Valley Rd., 
San Diego, CA 92121,619-453-0332 .. , ••.•.. : .•.••••.......• A.2029 B.,008 

§ Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 
404-952-9777 .................................................... A.203O 

Preh Electronics Industries, Inc., 5665 Howard Street, Niles, IL 60648, 
312-647-8338 .....•.•.........•.•.•..•..•.•.••..•.••..•. ': • • . • . . .. A.2034 

Sangano Weston-Sangamo Components DiY., Fairchild Semiconductor. Box 128, 
Pickens, SC 29671, 803-878-6311 .•.••.••••••..•.•.•....•.•.•.•.•. ; .. A.2056 

t Shogyo Inti. Corp., 287 Northern Blvd., Great Neck, NY 11021, 516-466-0911 
................................................................. A·2037 

§t Spectral Elclrns.,17070 East Gale Ave., City of Industry, CA 91749,818-964-6565' 
................................................................. A·2039 

UHronix, Inc., P.O; Box 1090, Grand Junction, CO 81502, 303-242-D810 •••••• 
A.1965 

Vishay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 
..•......•.•..........••.•.... , .•..•.•..•••.•....•.•.•..•.•...... A.2051 

§ VRN International, Div. Vernitron, 2801 72nd SI. N., Box 44000, St. Petersburg, FL 
. 33743,813-347-2181 ............................................. A.2054 
§tBeckman Industrial Corp., Electronic Technologies Div., 2500 Harbor Blvd., Fullerton, CA 

92634 .................................................... 714-871-4648 
Beckman Instrs., 2500 Harbor Blvd., Fullerton, CA 92634 . . . . . . . . . . . ... 714-871-4848 

§ Clarostat MIg, Washington SI., Dover, NH 03820 ............ . . . .. 603-742-1120 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 

.................................................................... 914-Y03-59OO 
§CTS Corporation, 905 North West Blvd., Elkart, IN 46514 ............... 219-293-7511 
§CTS Corporation, Asheville DiviSion, P.O. Box 100, Skyland, NC 2877£ .. 704-664-6451 

CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 47906 
. .. .. . .. .. .. .. .. .. . .. .. .. .... 317-463-2565 

CTS Electronics Corp., Halex Division, .1202 McGaw Ave., Irvine, CA 92714 
.................... ... 714-261-6381 

t EMCA, SUb. Rohm and Haas Advanced Matis. Co., 605 Center Ave., Mamaroneck, NY 
10543 ........ ." ............................................ , .......... 914-698-8434 

. § GC Elctms., 400 S. Wyman St, Rockford, IL 61101 ........ , . • . . . . . . . . . .. 815-968-9661 
ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosset NY 11791-6093. 516-822-9601 

§t Maurey Instr. Corp., 4555 W. 60th SI., Chicago, IL 60629 .; ........ .' ..... 312-581-4555 
Me~Rain Controls,'42974 M-43 Hwy., Paw Paw, MI49079 .............. 616-657-2527, 

§ Mitsumi Elec. Co., Ltd., 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN' .... 489-5333 
§Murata Mfg. Co., Ltd, 26-10-2-chome-Telijin, Nagaoka-Kyo-Shi. Kyoto, Japan, JAPAN 

.. .. .. .. .. .. .. .. . 075-951-9111 
§t Noble U.S.A., Inc., 151 Stanley St, Elk Grove Village.IL 6000(' ........... 312-364-6038 

§ Panasonic, Ind'i. Elctni. Comps., Panasonit, Elctrn. Camps. Div., Box 1503. Secaucus, NJ 
07094 ............................................................... 201-348-7000 

Precision Elctm. Comps. Ltd., 1919 Halls Rd., Toronto, ON, CANADA M6M 2V6 
................ .. ........... 416-24!Hl03 

§t RCD Components, Inc., 330 Bedford SI., Manchester, NH 03101 . . . . 603-669-0054 
Resistance Technology Inc., 1260 Red Fox Rd, St Paul, MN 55112 612-636-9770 

§Shokai FarEast, Ltd, 280 North Central Ave., Hartsdale, NY 10530.. 914-681-0700 
Silicon Sensors, Hwy. 18 East Dodgeville. WI 53533 ... 608-935-2707 

§tTechno-Components Corp., 7803 Lemona, Van Nuys, CA 91405 818-781-1642 
Tocos America. Inc., Tokyo Cosmos Electric Co, Ltd, Ste. 565 Arlington Center, Golf Rd .• 

Arlington Heights, IL 60005 .................................. ~.. 312-310-8641 
§t Weston Controls/Pots Div., Div. Fairchild Weston Sys., Inc., Archbald, PA 18403 

........................................... _ .......................... 717-876-1500 
Wilbrechl Elctms., 240 Plato Blvd.; St Paul, MN 55107 ............ 612-222-2791 

Potentiometers, Trimmer, Carbon Composition - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Carbon Film - S~ 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, CeramicN!etal (CERMET) ~ 
See Potentiometers, Trimmer (Vol. A) 

EEM,1985 §-Product sold through distributors t-Product meets MIL specs A-103 



Potentiometers, Wire~ound-4750 

Potentiometers, Trimmer, Conductive Plastic - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Hot Molded - See 
Potentiometers, Trimmer.(~oI.A) . 

Potentiometers, Trimmer;. Metal Film..,;,. See 
Potentiometers; Trimmer (Vol. A) 

Potentiometers, Trimmer, Wirewound - See 
Potel)tiometers, Trimmer. (Vol. A) . . . 

Potentiometers, Wirewound-4150 .. ' 
§t BOurns, lmi., ResistMi.Components Grout>; 1200 Columbia Ave., Riverskie, CA 

, 92507,714·781·6050 ,;"" .. ",:,,',,:,:,,:,,""""""""""""" A.1996 , 1998,2000;2003,2004 
§t Duncan Electronica, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626, 714~545-8261 

....... ~ ................................... , ............ ~ . • . . .. .• A.2012 
§t ETI SysJems;.Polaris Indl. Entpra., 215 Via Del Norte, Oceanside, 'CA 92054; 

619·757·7770 ................. : ........ ~: ................ A.2017, B.1150 
§ HI· TeCh Components, Mltsublshi IntsrnatlOnal ~., 520 Madison Ave., New 

York, NY 10022,212-605"2607 .......... : ........ ; ........ : •. ".... A~2019 
§Jan Hardw ... Mfg. Co., 47;27 36th St., Long Islan.d City, NY 11101, 212·361-0800 

' ...... :.' .......... , ................... : .. " ....................... , C.1593 
MallD.ry Components Divjsiol1, Emhart EIec./Elctrn. Grp., 3029 E. Washington St., 

Indianapolis, IN 46201; 31'7·261~1361 ., •..... , •...•. .-, .•.••.......... A.2022 
§t Maurey Instr. Corp., 4555 W •. 6Oth St., Chicago, IL60629, 312;581-4555 ' 
, ......... , ..... : ........ ': .............. : .............. , .. '. A.2023.2025,2027 
§t Ohmita Mfg. Co., 3601 W. Howard St., Skokie, IL 60076, 312'(175·2600 •.. A.2032 

t Semarius, Inc., 300 Seymour Ave.; P.O. Box 377, Derby, CT 06418,203·735·7405 
............••...••..• ,' ............... , ............ , ............... A·2035 

Sengano Weston·Sengamo Cqinponel!lS Div., Fairchild SemiconduCtor; BOx 128, 
Pickens, SC 29671, 803-878-6311 ................................... ".2059 

§t Spectrol Elclrns., .17070 East Gala. Ave., City Of Industry, CA 9174Q, 818·$64·6565 
..........•..... , .............................. : ............. ':.~ .... A·2041 

Vemltech,3OO Marcus Blvd., ,Qeer Pk.,.NY 11729, 51~586-5100 ........ '''.2048 
§t VRN International, DiY. Vamitron, 2801 72i1d St. N., Box 44000, St. Petersburg, FL 

. 33743, 813.347~2181 ., ......... , .••.•... , ... ,: .... ; .•.•. ,. ' ...•. , .. A.2055 
§ Beckman Industrial Corp" Electronic Technologies Div, .2500. Harbor Blvd" Ful\8rt9n, CA 

92634 ""',."";"""'" "; "."".: ':"""'"'''''' """"""", 714-871-4848 
Beckman Instrs., 2500 Harbor Blvd, Fullerton, CA 92634 "', .. ,.,",',., 714-871-4848 

t B6wmar/TIC, Inc., 850 Lawrence Dr, Newbu'Y Park, CA 91320 .. ", .. , '" 805"498-2161 
tCarter MIg. Corp, Sugar Rd, Bolton, MA 01740 ........ : .. , .... , ........ 617-779-5501 

§fClarostat Mig., Washington St, Dover. NH03820 , ... ,: .. , .. "" .. ", ... , .... 603-742-1120 
. Consolidated Resistance Co. America, 2221J!ke Ave" Yonkers, NY 10701 

.;,.".,""", .. ,. ,.,','" ..... " .. ,.,'" "';"""'"'''''''''''' ,,,., 914-Y03-59OO 
CTS Corporation. 905 North West Blvd, Elkart, IN 46514 .... "",, .. "., 219-293-7511 

§ CTS Corporation, Asheville Division, P.O, Box 100, Skyland, NC 287(6 " 704-684-6451 
t Electronic Controls. Inc., 561 Tamarack Ave" Brea, CA· 92621 """'''''' 714-990-0850 

E-Systems, Memcor Div, 1320 Flaxmill,Rd, Hvntil1glon, IN 46750,., , •. , 219-356-4300 
§ GC Elctrns" 400 S, Wyman st Rockford, IL 61101 ' .. ".,.,.,.,.".,.,., 815-966-9661 
tHumphrey, Inc, 9212 Balboa Ave, San Diego, CA 92123,'''''''''''''''' 619-.565-6631 
tLJ.!Ion Potentiometer Div" 750 So, Fulton Ave" Ml Vernon, NY 1055~ '", 914-664-7733 
t Mel-Rain Controls, 42974 M,43 Hwy, Paw Paw, M149079 " .. ,.,',.,," 616-657-25?7 
t New England Instr" Robertshaw Controls, 14 Kendal Lane, Natick, MA 01760 

", " .. "" .... ,'''" .......... , .. " .. , ........ "" .. , .... ", .. , .. , .. , 617-875-9711 
t Noble U.SA, Inc" 151 Stanley St, Elk Grove Village, IL 60007 ,.,:,"",. 312-364-6038 

Panasonic, IndlElctrn, Comps" Panasonic, EIctrn. Comps. DiY" Box 1503, Secaucus, ,NJ 
07094 '''''" .. ,'''' ,,,.,, .. ; "" .. ", ...... , ........ ' , .... ' "" .. ,'" 201-346-7000 

t Perkin-Elmer Corp" Elctm, Prods. capt, Main Ave.. Norwaik, CT 06856 " 203-762,4786 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 .. , .. ,.,. 603-669-0054 
'§ Shokai Far East Ltd, 280 North Central Ave., Hartsdale, NY 10530 ",.. 914-681-0700 

Tech Labs" Inc" Bergen & Edsall. Blvd$. Palisades PI<.. NJ 07650 ., .. ,., 201:944-2221 
§tTechno-Components Corp., 7803 Lemona, Van Nuys, CA91405 .... ,," 818-781,,1642 

T ocos America, Inc, Tokyo Cosmos Electric Co" Ltd, Ste, 565 Arlil1glon Center, GoR Rd.. 
Arlington Heights IL 60005 ... 0 .. ,' .. "" .. ", .. , .. ,,, .... ,"" .... ," 312-310-8641 

. , . .t Vis hay Resistive Sys. Grp, 63 LincolnHwy, Malvern, PA 19355 ",.,',., '215-644-1300 
tVishay Angstrohm, 1 Precision PI., Hagerstown, MU21740 ,.",.,""',. 301-739-8722 

Waters MIg., Longfellow Ctr" Wayland. MA 01778 """;,.,.,.,.".,.". 617-356-2777 
§t Weston Controlsl Pots Div" Div. FairchiidWeston Sys" Inc., Archbald, PA 16403 

.,.,"""',.".,.,',., .. ,;,., .. ". '," ,'",.,.;., .. ".,." .. ,:".,., .. 71.7-876-1500 
§t Workman Elctrn. Prods., Box 3828, SarasOta, FL 33578 :"" .•. ,.:,., .. , 813-371-4242 

Potentiometers (MIL)-2440 - ·See 1/0/. 8 

Power Amplifiers..,;, See Amplifiers, Power 

Power Entry Module - See Adaptors, us'to European 
Power ," , 

Power Line Monitor Printers - See Printers, ,Event (Vol. D) 

Power DistributionMQdules'-4000.- See Vol. D 

POlNer Modules-4000 - See Vol. D 

Power Receptacles -.:.. See Socl<ets, P.ow~r 

Power Supplies"AC to DC Adaptet-4000 -'See Vol. D 

Power Supplies, AC Input" Up to 30NDC Output-4000 -
See Vol. D 

Power Supplies, 'AClnput, 31 to 300 VDC Output-4000 
- See Vol. D . . 

PROI;)UCT INDEX & DIRECTORY 

Power Supplies, AC Input, 301 to 1,000 VDC Output- .. 
4000 - See Vol. D .. 

Power Supplies, AC Input, Greater than 1,000 VDC .. 
.Output::4000 - See Vol. D . 

Power Supplies, AC Output-4050 - $ee Vat D 

.PowerSupplies, Bipolar-4000 - See Vol. D 

Pow.er Supplies, Constant Current-4000 - See Vo/.D 

"Power Supplies, Constant Voltage - See Power Supplies, 
Linear (Vol. DJ 

Power Supplies, Constant Voltage/Constant Current-
4000 - See Vol. D 

. Power Supplies, DC Input,AC Output - See Power 
Supplies,AC Output (Vol. D) , 

Power Supplies, DC Input, DC Output - See Converters, 
DC to DC (Vol. D) .. 

Power Supplies, Encapsulated-:-4000 - See Vol. D 

Power Supplies, Enclosed-4000 - See Vol; D 
Power Supplies, Ferroresonant-4000 - See Vol. D 
Power Supplies, High Voltage- See Power Supplies, AC 

Ii"lput, (3reater than 1,000 VDC Output (Vol. D) 

Power Supplies, Isolated-4000 - See Vol. D 
Power Supplies, Lab (Incl. Metered Units)-4000 - See 

Vol. D 

Power Supplies, Laser - See Power Suppli~s, AC Input, 
Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Linear-4000 - See Vol. D 

Power Supplies, Logic Level (Incl. Microprocessor)
, See Power Supplies, AC Input, Up to 30 VDC Output 

_ (Vol. D) 

Power Supplies, Microwave -.See.Power Supplies, /l.C 
Input, Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Multiple Output-4000 T' See Vol. D 

Power Supplies, Open Frame-4000 - See Vot D 
Power Supplies, Photomultiplier - See Power Supplies, 

AC Input, Greater than 1,OOOVDC Output (Vol. D) 

Power Supplies, Plug In-4000,..,..See Vol. D 

Power Supplies, PreciSion, Low Noise-4000 ..,.. See 
Vol. D . 

Power Supplies, Printed Circuit Card-4000 -' See I/O/~ D 
Power Supplies, Programma~le"-4000 - See Vol. D 
Power Supplies, Proportional (to Input) Output-4000 -

See Vol. D ) ; . 

Power Supplies, Redundant-4000- See Vol. D 
Power Supplies,Standby(Emergency)-4000 - See 

Vol. D 

,Power Supplies, Submodular-4000 -:- See Vol. D 
PQwer Supplies, Switching-4000 7 ,See Vol; D 

Power Supplies, Switching. Battery Backup-4000 - See 
Vo/;D .' 

Power Supplies, Uninterruptable (UPS)-4050 - See 
VOl. 0 

Power Supplies, Wall Plug-in -: See Power Supplies, 
Plug-in (Vol. D) .. 

Power Supplies, Welding, Electroplating"':' See Power 
Supplies, AC Input, Greater than 1,000 VDC Output 
(Vol. D) 

Power Supplies (MIL), DC-347S - See Vol. D 

A·104 . '§7Product SOld through distributors t-P~oduct meets MIL specs EEM1986 



PRODUCT INDEX & DIRECTORY 

Power Supplies for Displays - See Converters, DC to DC 
(Vol. D), Power Supplies, AC Output (Vol. D) 

Power Supply Interfaces & Accessories-4000 - See 
Vol. D 

Preamplifiers-1100 - See Vol. D 
Prebonding Etchants - See Chemicals, Etching (Vol. C) 

Preforms, Precious Metal-2825 - See Vol. C 

Prescalers-2900 - See Vol. D 

Preselector-Mixers-3450 
North Hills Elctms., 1 Alexander PI •• Glen Cove, NY 11542, 516-671·5700 
.. : ............................................................... A·1780 

Eaton Corp., Microwave Products Division, 955 Benicia Avenue. Sunnyvale, CA 94086 
........................................................................ 408-730-6300 

§t Eaton Corp, Vig-TeI< Prods., 785 Palomar Ave, Sunnyvale, CA 94086 ... 408-737-7300 
Engelmann Microwave Co .• KDI Pyrofilm. 60 S. Jefferson Rd, Whippany, NJ 07981 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-887-5700 
FG Engrg .• Box 476, Fredonia. AZ. 86022 ............................... 602-643-7375 
KDI Electronics, I""., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad, Whippany; NJ 

07981 ................................................................ 201-887-8100 
t Lorch Elctrns., 105 Cedar La, Englewood, NJ 07631 .................... 201-569-8282 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 

Microphase, 587 Connecticut Ave, Norwalk, CT 06856 ................. 203-866-8000 
tMicrowave Filter I~c, 6743 Kinne St, East Syracuse, NY 13057-<l486 .... 315-437-3953; 

800-448-1866 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... ·914-939-8900 

RHG Electronics Lab., Inc., 161 E.lndustry ct. Deer Park, NY 11729 .... 516-242-1100 
Varian Associates, Inc., Microwave Tube Div., 611 Hansen Way, Palo ARo, CA 94303 

.. .. .. .. . .. .. .. .. .. . .. .. . .. .. .. .... 415-493-4000 

Preselectors-1900 - See Vol. D 

Pressure Vessels - See Chambers, Pressure (Vol. D) 

Pressure Indicators - See Gauges, Pressure (Vol. D) 

Pressurization Units - See Chambers, Pressure (Vol. D) 

Printed Circuits & Printed Circuit Materials (MIL)-2440 -
See Vol. B 

Printer/Plotters-2000 - See Vol. D 
Printers, Daisywheel-2000 - See Vol. D 

Printers, Digital-2000 - See Vol. D 
Printers, Dot Matrix Impact-2000 - See Vol. D . 
Printers, Event-3000 - See Vol. D 
Printers, Thermal-2000 - See .Vol. D 

Printers, Line - See Printers, Digital (Vol. D) 

Printers, Page-2QOO - See Vol. D 

Printers, Serial-2000 - See Vol. D 

Printing, Dry Transfer - See Kits, Marking (Vol. C) 

Probe Cards, Semiconductor Testing-4100 .,... See Vol. D 

Probes, Hall-4800 
§ Bell, F. W., Inc., 6120 Hanging Moss Rd., Orlando, FL 32807, 305-678-6900 

....................................................... •••• 0.1113,1194· 
§ Micro Switch, A Honeywell Oiv., 11 W. Spring St; Freaport, IL 61032, 

815·235-6600 .................................................... 8.1476 
North American Soar Corp., 11126 Cornell Ave., Cherry Hili, NJ 08002, 

609-488·1060 ................................... ; .................. 001273 
Ohio Semltronlcs, Inc., 1205 Chesapeake Ave., Columbus, OH 43212, 

614-486·9561 .................................................... 8.1819 
Active Control Instm1O., P.o.. Box 243-Wildwood Circle, Key Largo, FL 33037 

· . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . 305-451-1000 
§ Fluke, John, Mfg. Co., Box C9090. MS 250C. Everett, WA 98206 ........ 206-356-5400 

LDJ Incorporated, 2200 Stephenson Hwy., P.o.. Box 219, Troy, MI 48099-0219 
· ................................................ :. . . . . . . . . . . . . . . . . . ... 313-528-2202 

Magnetic Instrumentation, 83~0 E. 48TH Sr., Il)dianapolis, IN 46226 ..•. 317-545-2102 
§Magnos, Cld School House Rd., Harvard, MA 01451 ..................... 617-456-8880 

RFL Inds., A Dowty Grp. Co.!lnstr. Div, Powerville Rd, Boonton, NJ 07005 
....................................................................... 201-334-3100 

§SunshineSci.lnstr .• 1810 Grant Ave., Philadelphia. PA 19115 ........... 215-673-5600 
Walker Scienmic, Rockdale St,Worcester, MA 01606 ................... 617-852-3674' 

Probes, High Voltage (1,000 Volts & Over)-290Q - See 
Vol. D 

Probes, IC-2900 - See Vol. D 

Probes, Logic Test-2900 - See Vol. D 

Probes, Microwave-3450 
Alford Mfg. Co., P.o. Box 2116, 32 Sixth Rd, Woburn, MA 01888 ........ 617-935-8610 

Programmers, PROM & Logic Array-3130 

tGeneral Microwave Corp., 155 Marine St, Farmingdale, NY 11735 ...... 516·6940-3600 
§t Harris Corp., PRO Elctrns. Div., 6801 Jericho Tpke., Syosset. NY 11791 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-364-0400 
Hewlett-Packard Co., 1820 Embarcadero Rd., Palo Mo, CA 94303 .. Call Local Sis. Off. 
Hughes Aircralt Co, Aerospace Grps.!Support Sys, P.o.. Box 90515, Los Angeles, CA 

90009 ................... , ............................................ 213-670-1515 
MIA-Com Millimeter Products, MI A-Com, Inc, Second Avenue, Burlington, MA 01803 

...................................................................... 617-272-3000 
Maury Microwave, 8610 Helms Ave., Cucamonga. CA 91730 ............ 714-987·4715 

tMicrolab/FXR, 10 Microlab Rd .• Livingston, NJ 07039 ................... 201-992-7700' 
t Narda Microwave Corp, 435 Moreland Rd, Hauppauge, NY 11788 ..... 516-231-1700 
tPremier Microwave, 35 New Broad St, Port Chester. NY 10573 ......... 914-939-8900 

Probe-Rite, Inc., 2725 Lafayette SI., Santa Clara. CA 95050 ............. 408-727-0100 

Probes, Oscilloscopes-2975 - See Vol. D 

Probes, RF-2900 - See Vol. D 

Probes, Temperature-2900 - See Vol. D 

Probes, Test Lead-2900'- See Vol. D 

Process Control Systems-2200 - See Vol. D 
Processors, Array - See Array Processors (Vol. D) 

Processors, Communications, Front End-1900 - See 
Vol. D 

Processors, Communications, Message Switching-1900 
- See Vol. D 

Processors, Communications, Network Node-1900 -
See Vol. D 

Processors, Communications, Standalone-1900 - See' 
Vol. D 

Processors, Image-2000 - See Vol. D 

Program BO,ard Connector~ - See Connectors, Plug-in, 
Program Board (Vol. C) . 

Programmers, Cam & Drum-2200 - See Vol. D 

Programmers, Matrix Boards - See Boards, Programming 
(Vol. C) 

Programmers, Power~2200 - See Vol. D 

Programmers, Power Supply-4000 - See Vol. D 

Programmers, PROM & Logic Array-3130 
Allied Systems Corp., Box 18077, Greensboro, NC 27419 ............... 919-299-2294 
Ango Electronics Corp., Post Office Box 112, Harrison. NJ 07029 ........ 212-685-6336; 

201-484-1115 
Applied Micro Technlg, A Burr Brown Co., 3669 E. 44th Street Tucson, AZ. 85713 

... .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-622-8605 
Barber-Colman cO., Indl. Inst .... Div., P.o.. Box 2940, 1354 Clifford Ave, Loves Park, IL 

611.32 .......... .. .............................................. 815-877-0241 
Bytel< Computer Systems Corp., 1021 S. Rogers Circle, Boca Raton, FL 33431 

. .. . .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .... ... 305-994-3520 
Cije~ Inc., 3060 Raymond St, Santa Clara. CA 95050 ............ ,....... 408-727-6562 

§ Curtis Electro Devices, Inc., Box 4090, Mountaln View, CA 94040 ....... 415-964-3846 
CybernetiC Micro Sys., P.o.. Box 3000, 3000 Hwy. 84, San Gregorio, CA 94074 

. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. 415-726-3000 
Data 1/0. Corp., 10525 Willows Rd. N.E, Redmond, WA 96073-9746 .... 206-881-6444 

t Datron Instrs., Inc., 3401 SW 42nd Ave., !ltuarl, FL 33497 ............... 305-283-0935 
Digelec, Inc, AIIil. Wavetek Corp., 586 Weddell Drive, Sune 1, Sunnyvale, CA 94089 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . • . . . .. 408-745-0722 
Digital Equip .. Cne Iron Way. Marlborough. MA 01.752 . 
Digital Media. 3178 GibraRar Ave, Costa Mesa. CA 92626 .............. 714-751-1373 
Dynatec International, 3594 West 1820 South, SaR Lake Cijy, UT 84104 . , 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 801-973-9500;800-722-7425 
Eventide, Inc.. Cne Alsan Way, Little Ferry, NJ 07643 ................... 201-641-1200 
GMR Co., 8801 Sepulveda Blvd.,.Los Angeles, CA 90045 ................. 213-216-9516 
GTEK, Inc., 307 Coleman Ave .• Waveland, MS 39576 ..... " ............ 601-467-8048 
Harrel, Inc., 16 Fitch St, E. Norwalk, CT 08855 .......................... 203-866-2573 
Hughes Aircraft Co, Aerospace Grps.!Support Sys, p.o. Box 90515, Los Angeles, CA 

90009 ................................ , ............................... 213-670-1515 
Innovatel< Micrt;>systems, Inc, Smithfield Rd., R1 Box 104, Millerton, NY 12546-9720 

. .. .. .. .. .. . .. .. .. .. . .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. ... 914-373-9003 
t International Microsystems, 11554 C Ave., Auburn, CA 95603 ...... .... 800-325-6028 
§ Klockner Moeller, 4 Strathmore Rd, Natick, MA 01760 .................. 617-65S-:1910 
§ Kontron Elctms., 1230 Charleston Rd, Mountain View, CA 94039-7230 

............................................................... , ...... 415-965-7020 
§ Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912. Phoenix, AZ. 85036 

.. .. . .. . .. .. .. .. .. .. . .. . .. .. .. .. . .. .. .. . .. .. .. .. . .. .. . ... ............. 602-244-6900 
Cliver Advanced Engrg., 676 W. Wilson AVe., Glend"le, CA 91203 ....... 818-240-0080 
Onset Computer Corp., 199 Maln St, PO Box 1030, N. Falmouth, MA 02556 

.................................................. .' ................... 617-563-2267 
PCM-PAC Cyber-Metric, 6800 Sierra Ct., Oublin. CA 94568 ............. 415-829-8700 
PPM. Inc., 4521 Emery Ind. Pkwy., Cleveland, CH 44128 ................ 216-292-6006 
Pro-Log, 2411 Garden Rd., Monterey, CA 93940 ........................ 408-372·4593 

§t Rockwell Int'l. 4311 Jamboree Ad, Newport Beach, CA 92660. . ..... 800-854-8099 

,EEM 1985 §-Product sold through distributors t-Product meets MIL specs A·105 



Programmers, PROM & Logic Array-3130 (Cont'd) PRODUCT INDEX&'DIRECTORY 

Southern Computer Corp., 3720 N. SIratford Ad. N.E, Atlanta, GA 30342 
...................................... : .•...... : ....................... 404-231-5363 

§ Square D Co., Executive Plaza, Palatine, IL 60067 .. .. .. .. .. .. .. .. .. .... 312-397-2600 
§ Structured Design, Inc.. 1700 Wyatt Dr. # 7, Santa Clara. CA 96054 ...•.• 408-98'8-0725 

Sunrise Electronics, Inc.. 524 S VennonIAve., Glendora, CA 91740: .... 818-914-1925 
\yalmor Data Systems. Inc.. 300 E Irving Park Ad. Wood Dale. II.. 60190 

... ; .•......•....•.....• " ............. " ..... , ......................... 312-351Hl625 
l<YJXlR1. 750 N. ~Ie Ad., SaiRe, Ml481.76 ..................... : ........ 313-429-4971. 

Programmers, Punched Card~20\lQ - ··s.eVol. D 
Progn-inrners, Tape-2000 - S,e~vol. D' . 

PROMProgrammers-fsee Programmers, PROM & loWc 
Array (VoL A) ( . 

Protectors, Brownout-4300 - See Vbl. B' 
Protectors, SUIlJ8 - See Suppressors, Transient Volt. 

Proximity Transducers .... See Current Sensors (VoL );' 
.Transducers, v.Qtt".~C. 

Public Address$y$lems-1300 - S,e VOI..D 
Puilers, CircuitB~rc:l~5400 - See Vol.C 
PullerS, Tub8~5400 - See Vol. C 

Pulleys.2500 - See .Vo,. C 
Pulsers, Diode - See Power Supplies, AC Input, Greater 

than1,pOOVDC Ou~ (Vol. 0) 

Pulsers, Logic Test-2900 ~. See Vol. D 
Pumps, Vacuum-4100-See Vol. D 

Punches, Chassis-5400 - See Vol. C 

Pyrome~ers, Infrared.2900- See Vol; D . 
Pyrometers, Optical; Noninfrarect-SSOO - See Vol. 8 
Pyrometers, Recording-2900 - See vlil. D 
Q B.us - See Board Computers & Subassemblies (Vol. '0) 
Quartz, Fused-2500' ~See Vol. C 

Quartz, Raw - S~e Crystals, Quartz (,,01. A) 

Racks, Aging. - See Ovens, Aging, Burn-in,.life Tes, 
(Vol. 0) . 

Racks, Cabinet - See Enclol;ures, Equipment &Pan~1 
Mounting (Vol, C) 

Rack$, Circuit BOard - See Enclosures, Circuit Board, 
Module & Relay Mounting (Vol. C) 

Racks, Desk & Console - See Enclosures, Equipment & 
Pahel Mounting (Vol, C) . 

Racks, Module - See EnclOSUres, Circuit Board, Module & 
Relay Moo.nting (Vol, C) .' . 

Racks, Relay & Mounting - See Enclosures, Circuit Board, 
Module & Relay Mounting (Vol. C) 

Radar Homing & Warning (RHAW) Systems (MIL)-3475 
- See Vpl. D' .. . / . 

Radar Forward-Looking Infrared (FUR) Sets.(MIL).3475 
..;.See Vo/.f} , 

Radar Intercept (MIL}-3475 - ,See Vol. D 
: . ." : \ 

Radar Systems (.MIL), Elint-3475 ... See Vol. D 
Radar System Componeirts~3450 
t I~ Engrg., 386 Undetof A .... , Stoughton, MA 02072, 617-344-7383 . 

........................ ; .................. , ••••••• , •••••.•..•..• ,. Do1158 
t North Hills Elctrns., 1 AlI!xa~r Pl., Glen eov., NY 11$42, 516-671-5700 

••.•.•••••••••• , ....................... , •••••••••••••••••••••••.• A·1.780 
Amencan Electr9n1c I.ajis., Box 552, Lansdale, PA 19446 . • . .. . . . . . . . . •. 215-822--2929 

t Applied Research, Inc.. 160. Dupont St, Plainview, NY 11603 ....•....... 516-349-9200 
tAstronautics Corpo<m~ ofArneri!;8, p.o. Box 523, Milwaukee\WI53201-0523 

..................................................... , ............ , ...... 414-447-8200 
§t Avan1ek. IIIC. 3175 Bowers Ave., Sanla,Clara,CA 95054 ....... ,........ 408-496-6710 

Axel sCirn .. , General Signal Corp.. 134-20 Jamaica Ave~ Jamaica..NY 11418 . 
......... : ..................... : ..... : ..................... :., .......... 718-291-3900 

Aydin Corp.. 700 Dresher Ad.,.Horshllll'l.PA 19044 ... , ... ;: .... , ......... 215-657-7510. 
t Cardion Elctrns., Div. of Gen .. Sig. Conts., .Inc. Un~ of Gen;Sig. Corp. Long 1,1and Expwy • 

. Woodbury, NY 11797 ............... , ................................. 516-921-7300 
tCincinnati Elclrns., 2630 Glendale Milford Rd., Cincinnati, OH 45241 .•.. 513-733-6100 

Coller EIcIms., 102. Hamilton Ave., StamfoId, or 06902 ••.•...•.•...•.•. 203-327-0003 
ContInental Electronics MIg. Co., P.O. Box 2't0879, Dallas, TX 752Z1' .... 214-381-7181 

·tDatron Systems. Inc.. 200 West J,.oa Angeles Ave., Simi Vmley, CA 93065-1650·'" . 
.................... , ...................................... ., .... : .... , a<!5-584-1717 

· tEatori Corp.. A.IL Div. Comac Ad., Deer Park. NY 11729 ........... : ..... 516-59~ 
t E~agneIic Processes, I.nc.. 9616 Owansmouth Ave., Chatsworth, CA 91311 :, 

r ...... ., ............................................... : .. ; .. , ......... 818-882-6333 
Epsilon-Lambda EIcIms. Corp., 427 Stevens St, Geneva. IL 60134 ..... :. 312'232-9611 

t Honeywell Inc.. Aerospace & Defense Grp.. Honeywell Pma. Min~!'fIIlO1is; MN 5540a 
.. :.c ...... ., ..... ; ..... , ................................ :; ..... ; .. 1. c. 612-870-5186 

Hllghes Airaafl Co., Electron Dynamics Div. 3100 W. Lomita 6IYd, p.o. Box 2999, 
Tooani:e, CA 90509-2900 ........................ : . .,.: .............. 213-$17-6000 

.. tJrr Gilfilliln, 7821 OrIon Ave., Van Nuys, CA 91409 ............. , ... ,; .... 811\-98B-l!6OO 
MaIhematicaI Systems DesIgn, Inc.. 2850 Ocean Park BIvd..St8. 300, Santa Monlcs, CA 

90405 ........................................... : ..... ,"'" ....•. , ..... 213-450-9851 
.f MeIric Sys,645AnChors.st. Ft Wafton Beach, FL 32548 .:., .' ...•.•.•.. 904-244-9600 
.tMicrowave/Sys, 1 Adler Dr. E Syracu~ NY 13057 ..... .' .......... ,.: .. 315-467-9951 
tMIIIIfII!ct. n52EnlerpriSeDr.Newarlc, ,Q4560 .......... ., ..... : ...... 415-791-5168 . 
t NWL Transtonners.Rising SUn Rd.. P.Q Box 358, Bordentown, NJ-0B505 

··tR~·R;;,;.;h:~.·~·i~T~·~A~~~~b,;~:CT·ci68';)::sa-7300 
. . .. : ............................ ., ..... : .. ,. . .. . . . . .... .. . .. .. .. . . .. .. . .. 203-792-6668 

· RHG Electronics Lab.. 100. 161 E IndustryCt. DeerParIc, NY 11729 ..... 516-242-1100. 
tSage LaboratOries, Inc.. 3 Huron. Dr.NaIicIc, MA 01n8 ................ , .. 617-653-0844 

Sanders Assocs, Flexprint Prods. Div. Grenier Ad, Manchester, NH 0:3103 
· ..... , .................... '.' ..... : ................ c.. . .. . .. .. .. . . . .. .. .. 603-669-4615 

t Signa1!OO. A Unit of sundslrand Corp., 12 HartweU Ave., Lexington, MA 02173 
................... : ........................................ : .... : .. , .. 617-861-1@O , 

Singer Co., Keerfott Div, 1150 McBride Ave., UtIle Falls, NJ 07424 .•...• 201-785-6000 
§t SysIron-Oonner M'lCrowave Div. 14844 OxnardSL Van Nuys, CA 91409 .. 

· .... : ............................. _ .................. , .................. ·818-786-1760 
tTasker Systems. 20131 Sunburst St, Ch$.tsworth, CA 91311 ............. 213-341-3010 
tTeleQyne Mioronetics, 7155'MisdJn Gorge Ad., San Diego, CA 92120 .. 619-563-3525 

Texas Instrs., Inc., Box 225012~ Dallas, TX 75265 ...•.• .'......... 214-995-6811 
Texscan Inslruments, 3169 N. Shadeland, Indianapolis, IN 46226 . . • . . .. 317-545-4196 

· t TRAK Microwave Corp., 4726 EisenhoWer Blvd.. Dept. E5, Tampa, FL 33614 
........................................................................ , 813-684-1411 

t TRW Micfowave, 825 Stewart Dr. Sunl)yvale, CA 94086 ..............• : 4OB-732-Q680 
t Vega Prilcision L!Ibs., 600 Follin La. Vienna, VA 22180 .,.......... ..... . •. 703-938-6300 
t WaveHne; Box 71 a. W. Caldwel~ NJ 07006 ............................... 201-226-!lloo 
t Whittaker Corp., t 0680 .Wilshire Blvd, .LosAngeIes, CA 90024 ...... :.. .213-475-9411 

Radio Communications Systems -' See. Communications. 
Systems (Vol. 0) 

Radiographic Equip. - See X-ray Inspection ~quip. (Vol. 0) 
Radiometers~2900 - See. Vol. D 

Radornes & Windows, Microwave-345q. 
Coming Glass vvortcs. Coming Elctms., Houghton PI<, Bldg. ,.,-2, Corning. NY 14830 

............ : ... : ......................................................... ·6070974-8725 
Coming Glass wortcs. Teleoomin Prods Dept, BH-5, Coming. NY 14630 

................................ : ........... :; ... : ........... , ......... 607-974-9OPO 
Electronic Space sy.. CorP. Old Powder' Mill Rd, Concord. MA 01742 .. 617-369-7200 

t Gabriel EIcIms.. Box 70, ScarborouQil Indt PI<, Scarborough, ME 04074 . 
, ................................................... , ............... : .... 207-683-5161 

Hughes Aircraft Co, Aeiospace Grps.ISupport Sys., P.O. Box 90515, Los Angeles, CA 
90009 ............... : .................................................. 213-670>1515 

MI A-Com MilHmeter Products. MI A-Com, Inc.. Second Avenue, Burlington, MA 01603 
, .....•..•. : ......................................... \ •..•.. : ....•......••. 617-272-3000 

tMilliflecl;n52 Enterprise Dr. Nl/warlc, CA!I4560 ...... \ ................. 415-791-5168 
t Mitec EIcIms., 15 ~ St, Williston, VT 05495' .. -\...... ... .. .... 602--864-0064 
tNurad, Inc.. 2165 Druid Pk.Dr. Baltimore, Me 21211 .................... 301-462-1700 
t Rogers. Corp., .One Technology Dr. Rogers. or 06263 .. : ......... : ..... ,203-n4-9605 
tTeledyne M'ocronetics, 7155 Mission Gorge Ad., San Diego, CA 92'120 ... 619-563-3525 
t Transco Products, Inc.. 4241 Glencoe Ave., Marina del Rey, CA 90295 ;.. 213-622,osoo 

. Reactors, Charging-5600 .. . . 
Axel EIcIms.. General Signal Corp.,I~20 Jamaica Ave.,Jainaic;a, NY 11418 . 

• ........ : ............. , ................ : . .. .. .. . . . .. .. .. .. .. . .. .. . .... 718-291-3900 
Basler EIec., Ate. 143; HiglJland, IL622~9 ................................ 618-654-:2341 

t Del EIcIrn .. Corp., 250 E ll&ndford Blvd, Mt Vernon, NY 10550 ... :..... 914-899-2000 
Eleclrocom Inds.. 1105 N. Ironwood Dr~S .. Bend, IN 46615 ........ ,..... 219-232~2743 
Hipotronics, p.o. Drawer A, Brewster, NY 10509 ... : ................. .' ... 914-279-8091 

tHisonic, Inc.. 249 N. Troost; P.O. Box 1130, Olathe, KS 66061-1130 ..... 913-7a2-0012 
HitI'an Corp., AgeX. Ate. 31, AD 5-65. Flemington. NJ 06822 ....•... : .•.. 201-782-5525 
Mag-Con,1625TerraceClr.StPau~MN55t13 ....... : .... : ........... 612~633-682O / 

t NWL Transformers, Rising Sun Ad., P.O. Box'358. Bordentown; NJ 08505 ; 
......... : .... : ..... , ........ .,..: ........................................ 608-296-7300 

t Pofyph~ Instr., 175 Co(nmerce Dr. Ft, WashingtOli, PA. 19034 .. ' ........ 215:643-6950 
t PTC"Transtormers, P.O. Box 397, Rising Sun Road, BOn:Jeritown, NJ 08505 . 

. ............. , ............. ~........................................... 609-298-{l200 
t Radio Resch. losb-. Co. 1nc...Two Lake Ave. Extension, Danbury, or 06811-5295 

......................... ~ ..................... : ......................... 203-792-6866 
Thordarson Meissner, Compoi1ents Corp. of Am8i. Electronic Center, Mt. carmel, .Il 
. 62863 : ........................................... , .. : ................ ·618-262-5121 

ToreIco, Inc., 14 Paine Avf1.,P.O, Box 108, Irvington, NJ 071.11 ... c ... , .... · 201-37<H164f 
§ Zambre Co. Inc.. 2134 Old Middlefield Way, Mountain VIeW, CA 94~ : .. 415-968-9176 

Reactors, Epitaxial - See Machines &Accessories, 
Semiconductor Manufacturing (VoI.D) , 

Reactors, Filter-5600 
Hltran COrp., Agex, Ate. 31, RD 5-65, Flemington; NJ 08822', 201-782,5525:. . 

•..•.... : .•.... : ............... : ............................. ,; ..•. ;. A.2158 

§-Proctuct SQldt~rough distributors t--Product meets MIL specs' 
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t NWL Transformers, Rising Sun Rd., P.o. Box 358, Bordentown, NJ 08505, 
609-298-7300 ••• :........................................ A·2211 , 001735 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 

t Pi:~:~~~~5:i N;;.tj,· M~~~' pic:';~.: 'Ml'v~;';;';': 'NY' i0552: . . . . .. 0.1735 

914-699-5514;800-431-1064 ..•.•.•.•••.•.•.•.•.••••••.•••••••••••• A.1270 
t Polyphase Instr., 175 Commerce Dr., Ft. Washington, PA 19034, 215-643-6950 

.•••••••••••• , ••••.•••••••••••••••••••••••••••.•..•••..•....••.••• A·2260 
t Teehnitrol, 1952 E. Allegheny, Philadelphia, PA 19134,215-426-11105 •••• B.l0l0 

Wlleo Corp., 6451 Saguaro Court, Indianapo"s, IN 46268, 317-293-9300 .•.••. 
A·1296 

Abacus Controls Inc" 89 Readington Rd" SOrrl8!"ille, NJ 08876 ',." .. ". 201-526-6010 
§ AIKech AssQCS, Inc. Applied Science Labs. 2051 Waukegan Rd. Deerfield, IL 60015 

.. , .. '." ... , .. ,.,',.".".".,',."."., .. ,',.,.,"',., .. ',."., ... ". 312-948-8600 
§ American HV Test Systems Inc., Central Garrell Ind'L PI<., Acci~ MD 21520 

.,.,.",',." .. , .. , .. "., ... ,., ... , .... " ...... ,., .. ".".".,",.,.". 301-826-8651 
American MagneHcs, P.O. Box a, Carterville, IL 62918 ,:,',."., ... ".,., 618-985-4838 
Basler Elec., Ale. 143, Highland, IL 62249 ,.,.,.,.,. .. ,..,..,..,.,.,.,. .. 618-654-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Ken~ CT 06757 

.. , ..... "."." ..... , .. _., ...... ,.".,.' ............ , ... " ........ '" 203-927-3541 
tChloride Power Electronics, 10931 pellicano Drive, EI Paso, TX 79935 ., 915-592-9985 

Coast Coil Co., 5333 W, Washington Blvd., Los Angeles, CA 90016 ,.,., 213-936-6188 
t Del Elclms Corp., 250 E, Sandford Blvd. Mt Vernon, NY 10550 , .... ,.,. 914-699-2000 

Douglas Randal~ 6 Pawcatuck Ave., Pawcatuck, CT 06379 .... , .. ,..... 203-599-2075 
Eleclrocom Inds, 1105 N.lronwood Dr., S. Bend, IN 46615 , ... ".".,.,. 219-232-2743 
Eleclrocube, 1710 So, De! Mar Ave., San Gabrie~ CA 91776 ,.,..,.,.,.. 818-573-3300 

tElectronic Transformer Corp. P.O. Box 18a, Totowa, NJ 07511 ,.".,". 201-942-2222 
tFreed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ,..,. ... ,.. 212-386-1300 
't Genisco Technlg. Corp. FiHers Div. 18435 Susana Rd, Rancho Dominguez, CA 90221 

,. ,. ,. ,. ,. ,.,. .,. ,,.,. .. ,,.,,.,,.,.,,..,.,.,,.,.,.,.,. .... ,..,.,.,.. 213-537-4750 
§Hammond MIg. Co., 1690 Walden Ave., Bunalo, NY 14225 .. ,.".,.,"'. 716-894-5710 
t Hisonic, Inc., 249 N. Troost, P.O, Box 1130, Olathe, KS 66061-1130 ".,. 913-782-0012 
t Kenyon Magnetics, 1040 Grand S~ Hoboken, NJ 07030 "."., .. "., ... 201-798-6511 

Lenco Elctrns, Inc., 1330 Belden St, McHenry, IL 60050 " .. ,.".".,... 815-344-2900 
Mag-Con, 1626 Terrace Dr" St Paul, MN 55113 .,.,. ... ,..,..,..,.,..,. 612-633-8820 

t Magnetek, 7315 Red Deer Dr. Boulder, CO 80301-4696 "",.".,"",. 303-442-6700 
§tMicrotran Co, Inc" 145 E. Mineola Ave. Valley Stream, NY 11580 ,,.,.,. 516-561-6Q50 

t Northlake Engrg" 999 Anita Ave., Antioch, IL 60002 .,',.,.,',.".,.,',., 312-395-5710 
t OPT Inds. Inc,: 300 Red School La, Phillipsburg, NJ 08865 "."., .. "., 201-454-2600 
tOram Electronics, 12 Cranston Rd, Pittsford, NY 14534 ", ... ,"', ... ,., 716-381-4673 
t Osborne Transformer, 19636 Derby St, Detroit, MI 48203 ,.".,", ... ,., 313-368-4136 

PTC Transformers, P,O, Box 397, Rising Sun Road, Bordentown, NJ 08505 
,. .. ,.. ,. .. ,. ,,. ,.,.,..,.,. ,,. ... ,. ,,.,. .,.,. ,.,.,.,.,.,.,. ,,.,.,.,.,. 609-298-8200 

tRaytheon Co., Microwave & Power Tube Div., 190 Willow St. WaHham, MA 02154 
" .. ""',.,.,"",."., ... ,.,', .. ,.,,., ..... ,. r.' ... ,.,.,.,.,.,."."., 617-899-8400 

Renco Elclrns" 60 Jefryn Blvd, E" Deer Park, NY 11729 .,."." ..... ,. 516-586-5566 
tSchott Corp., 1000 Parkers Lit Rd, Wayzata, MN 55391 ,..,. ,..,.,.,.,. 612-475-1173 

Staco Transpower, 301 Gaddis Blvd, Dayton, OH 45403 ,,.,.,,.,. .. ,.,. 513-253-1191 
tSterling Transformer Corp., 510 Driggs Ave" Brooklyn"NY 11211 ,,.,,,, 718-782-4200 

Thordarson Meissner, Components Corp, of Arner. Electronic Center, Mt Carme~ IL 
62863 ,,.,, ..... ,,,,,,,.,, ... ,,. "."." ",'. ","""""""""'''''' 618-262-5121 

Todd Systems, Inc" 50 Ash St, Yonkers, NY 10701 .""" ... " .. ,,.,," 914-963-3400 
Torelco, Inc" 14 Paine Ave., P.O. Box 108, Irvington, NJ 07111 ".,,"'" 201-374-8641 

tTorotel Prods. Inc. 13402 S, 71 Hwy" Grandview, MO 64030 , .... , .. ',., 816-761-6314 
§t Transformer & Coil Products, TRW Eleclronic Assemblies Division, 150 Varick St, New 

York, NY 10013 ,.., ,.""" "', ,." .. "" .. " .,,"" """ '" "." '" 212-255-3500 
§ Triad-Utrad, 1124 E Franklin St, Huntington, IN 46750 . ,. ' , . , ' , , ' .. 219-356-6500 
t \/oHampere Corp" 146 Horton Ave., Lynbrook, NY 11563 , .. "",."." .. ' 516-867-9443 
§ Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .' 415-968-9176 

Reactors, Loading-5600 
t Del Elctrns Corp., 250 E. Sandford Blvd" Mt Vernon, NY 10550 ,.," ,., 914-699-2000 

Electrocom Inds, 1105 N.lronwood Dr., S. Bend, fN 46615 ",.",,,,,,,, 219-232-2743 
t Electronic Transformer, Corp., P,O, Box 188, Totowa, NJ 07511 ", ... ,., 201-942-2222 
t Genisco Technlg. Corp" Filters Div., 18435 Susana Rd. Rancho Dominguez, CA 90221 

"""",."",,.,,,,,.,,,,,,,,,,,,.,, .. ,.,,.,,.,,. ,,.,,,,,,,,,, 213-537-4750 
Hitran Corp. Ailex, Rte, 31, RD 5-65, Flemington, NJ 08822 ."",,. ",-; 201-782-5525 
Mag-Con, 1626 Terrace Dr" St Paul, MN 55113 ."" .... ",.."" .... " 612-633-8820 

§t Microtran Co.lny• 145 E. Mineola Ave" Valley Stream, NY 11580 ",.,., 516-561-6050 
t NWL Tran¢ormers, Rising Sun Rd, P,O, Box 358, Bordentown, NJ 08505 

.,.,',."., .. ,' "" ','."""".""".""'., .. " .. ,."'."""' .. "., 609-298-7300 
t NWL Transformers, Rising Sun Rd, P.O, Box 358, Bordentown, NJ 08505 

""',.".".,"",."."., .. , .. ". """"""""'.,,""""""'" 609-298-7300 
Osborne Transformer, 19636 oerby St, Detroit, MI48203 .". "" .. "., 313-368-4136 

t Polyphase Instr. 175 C0mrn~rca Dr., Ft Washington, PA 19034 ,.".,." 215-643-6950 
t PTC Transformers, P,O, Box 397, Rising Sun Road, Bordentown, NJ 08505 

",.,',.,",.".,',.,", .. "." .. , .. , .. ,.,",.,., .. " .. ,."., , .. , ... ,., 609-298-8200 
§t Transformer & Coil Products, TRW Electronic Assamblies Division, 150 Varick St, New 

York, NY 10013 , .. ,.", .. ,",.".".,.,., .. ,.,.,.,.,',.".".".,.,., 212-255-3500 
§ Zambra Co., Inc., 2134 Old Middiefield Way, Mountain View, CA 94043 .' 415-968-9176 

Reactors, Saturable-1800 
Caddell-Bums MIg., 40 E. 2nd St., Mineola, NY 11501, 516-746-2310 ••.• A.1218 
Hitran Corp., Agex, Ale. 31, RD 5-65, Flemington, NJ 08822, 201-782-5525 

•••••.••••••.•••.•..•.••••••.•••.••.••.•••...•.••.•.•...••..••.•• A.2158 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 

609-298-7300 •.•.•.••.•.•.•••••••••••.•••••••...•.•..••..•.•.•..• A.2211 
t'Polyp~ase Instr., 175 Commerce Dr., Ft. Washington, PA 19034, 215-643-6950 

••.••.•.•.•..••••••••••••.••.•.••...•.•.••••••.••..•.• A.1622,2263,2264 
t Technltrol, 1952 E. Allegheny, Philadelphia, PA 19134, 215-426-9105 •..• a.l0l0, 

American Magnetics, p.o, Box 8, Carterville, IL 62918 ,.,.,',.".,""'" 618-985-4638 
Basler Elec" Rte, 143, Highland, IL 62249 .,' .. ,.,',.".".,"',.".,., .. 618-654-2341 

tBicron Elclrns, Box 807, Barlow St, Canaan, CT 06018 "., .. "., .. ,.,., 203-824-5125 
Coasl Coil Co, 5333 W. Washington Blvd., Los Angeles, CA 90016 ,.,., 213-936-6188, 
Cross Elclrns, 100 CommonweaHh Dr" Warrendale, PA 15086 , .. ".", . .' 412-776-1591 

t Del Elclrns Corp., 250 E. Sandford Blvd" Mt Vernon, NY 10550 .,",.". 914-699-2000 

Reacto~ Saturable-1800 (Cont'd) 

tDielZ Design, Inc",I00 Eleclronics Pkwy., Bellon, MO 64012 " .. ",.,. .. 816-331-4911 
Electrocom Inds., 1105 N, Ironwood Dr., S. Bend, IN 46615 "."".,,"" 219-232-2743 
ElecIrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ............ 818-573-3300 

tEleclronic Transformer Corp. P.O. Box 188. Totowa, NJ 07511 ,., .... ,. 201-942-2222 
Electro-Pacific, 5782 Thornwood Dr., Goleta, CA 93017 .,.,.,."., ... ,., 605-964-0751 
Elma Engrg., 1066 E. Meadow Circle, Palo AHa, CA 94303 ..... ' ...... , .. 415-494-7303 

t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ,.,.,., .. ,. 212-386-1300 
§Hammond MIg. Co., 1690 Walden Ave" Bunalo, NY 14225 ... , .. ,"',.,. 716-894-5710 

Hipotronics, P.O, Drawer A, Brewster, NY 10509 , .. , ... , : , . , ..... 1, .. , . .. 914-279-8091 
tHisonic, Inc. 249 N, Troost P.O. Box 1130, Olathe, KS 66061-1130 .,.,' 913-782-0012 
tlndustrial Control Co. 3100 Pineda Ave., Rockledge, FL 32955 "" .. ,," 305-259-7105 

Mag-Con, 1626 Terrace Dr" St Paul, MN 55113 .. " .... "." ... : .. ,,'" 612-633-8820 
tMagnetek, 7315 Red Deer Dr. Boulder, CO 80301-4696 ., .... ' ......... 303-442-6700 
§Microtran Co. Inc. 145 E. Mineola Ave., Valley Stream, NY 11580 ."" .. 516-561-6050 
t Northlake Engrg., 999 Anita Ave., Antioch, IL 60002 , .. ,.,.,.,........... 312-395-5710 
t NWL Transformers, Rising Sun Rd. P.O, Box 358~ Bordentown, NJ 08505 

"",.,'., .. ,",.,." .... ".,.,.'.' .... ,.' .. , ... ,." ..... ,." .......... 609-298-7300 
Oram Elclrns., Ale, 22, Putnam Business Park, Brewster, NY 10509-9587 

, ... ,.,',.,.,',., .. ,., ... ,', ... ".,.,.,',: ..... ,.,.,., ...... ,., ... ,',., 914-279-2966' 
tOsbome Tr(U1sformer, 19636 Derby si., ~roi~ MI48203 "., t.,.,.,.,., 313-368-4136 
tRayco ElcIrn Mfg., 1625 12th St, Santa Monica, CA 90404 .. , .... , .. ". 213-450-0777 

Renco Elclrns, 60 Jefryn Blvd" E., Deer Park. NY 11729 .".".,.,.,"" 516-586-5566 
Sigma Inslrs., 170 Pearl St, Braintree, MA 02184 ... ,"".,.,., .. , ....... 617-843-5000 

§ Square 0 Co., Executive Plaza, Palatine, IL 60087 ",., .. , ... ,., ... , .. '. 312-397-2600 
tSterling Transformer Corp., 510 Driggs Ave. Brooklyn, NY 11211 ",,.,. 718-782-4200 

Thordarson Meissner, Components Corp. of Amer., Eleclronic Center, Mt Carmel, IL 
62863 ,."." ... ",,,,.,,,.,,,, .... ,,,,,, .... ,.,. •.. ,,,,,.,,,,, .. ,.,,, 618-262-5121 

Torelco, Inc., 14 Paine Ave" P.O, Box 108, Irvington, NJ 07111 """",. 201-374-8641 
tTorotel Prods, Inc" 13402 S. 71 Hwy., Grandview, MO 64030 "',.,.,.,. 816-761-6314 
tTorwico Elclrns Inc., 410 Oberlin Ave. South, Lakewood, NJ 08701 "',. 201-364-1600 

§t Transformer & Coil Products, TRW ElecIronic Assemblies Division, 150 Variek SL New 
York, NY 10013 ,.,.""."." .. ".""" .... :".""" .. " .... ,.",., 212-255-3500 

tVoHampere Corp" 146 Horton Ave., Lynbrook, NY 11563 ,.,.,.,.,',.,',. 516-887-9443 
§Zambre Co. Inc" 2134 Old Middlefield Way, Mountain View, CA 94043 ,. 415-966-9176 

Reactors (MIL)-2440 - See Vol. B 

Readers, Badge-2000 - See Vol. D 

Readers, Bar Code-2000 - See Vol. D 
r 

Readers, Character-2000 - See Vo/_ D 
Readers, MagnetiC Card-2000 - See Vo/_ D 

Readers, MagnetiC Stripe Card-2000 - See Vol. D 
Readers, Punched Card-2000 -' See Vo/_ D 

Readers, Punched Tape-2000 - See Vol. D 
Readers, Static Card-2000 - See Vol. D 

Readers, Time Code-2000 - See Vol. D 
Readouts - See Tubes, Readout (Vol. A) 

Reamers-5400 - See Vol_ C 

Receivers, AM/FM (Incl. Precision Test)-2900 - See 
Vo/_D 

Receivers, Communication-1900 - See Vol. D 

Receivers, Fiber Optic-2475 - See Vol. B 

Receivers, Field Intensity, Microwave - See Receivers, 
Microwave (Vol. D) 

Receivers, Fixed Frequency .. 2900 - See Vo/_ D 

Receivers, Frequency Shift-1900· - See Vol. D 
Receivers, Headphone - See Handsets, etc. (Vol. D) 

Receivers, Loran & Omega-1900 - See Vol. D 

Receivers, Microwave-3400 - See Vol. D 
Receivers, Monitoring, Communications-1900 - See 

Vol. D 
Receivers, NBS-2900 - See Vol. D 

Re~eivers, Telemetry-1900 - See Vol. D 

Receivers, TonE!-1900 - See Vo/_ D 

Receivers, TV - See Monitors, Video (Vol. D) 

Receivers (MIL)-3475 -:- See Vol. D 

Receivers (MIL), Acoustic Intercept-3475 - See Vo/_ D 

Receivers (MIL), Digital Warning-3475 - See Vol. D 

Receivers, (MIL), ECM-3475 - See Vol. D 

R~ceivers (MIL), Elint-3475 - See Vol. D 

EEM 1985 §-Product sold through distributorS,· t-Product meets MIL specs 
) 
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Rectifiers, Bridges & Assemblies-4800 

Receivers (~IL), ESM-3475 - See Vol. 0 

Receivers (MIL), HariCtoff-3475 - See Vol. 0 

Receivers (MIL), IFM-3475 - See Vol. 0 

Receivers (MIL), IR Warning-3475 - See Vol. 0 

Receivers (Mf",), Missile Launch Warning-3475 - See 
Vol. 0 . 

PRODUCT INDEX &' DIRECTORY 
t Voltage Munlpllers, Inc., 8711 W. Rooseven Ave., Visalia, CA 93291, 209-651-1402 

................................................. ' ... , .............. A~2097 
A E G Telefunken, High Power Grp., Rle. 22, Orr Dr., Somerville, NJ 08876 

........... , .. ,",.,.,."., ........ " .... , ... , ... , .. , .•....... , ... , ... ,. 201-722-9800 
§A E G Telefunken, Semiconductor Grp., Rle.22, Somervil/ei NJ 08676 ., 201-722-9800 

American Microserniconductor, Inc., 133 Kings Rd" Madison, NJ 07940 1 " '. -
.. , ........ , ............ , ..... , ... , ................. , ..... ,., ... ' ........... 201-3n-9566 

§ Arnparex Electronic Corp., HickSville Div., Box 41.6 - 230 Dully Ave., Hicksville, NY 11602 
., ........ " .•. : ... ', ...... ~.,., ... , ......... ,., " .. ".: ... , .... , : .... , .. : -516'931·6200 

t Basic Electronics, Inc. 11762 Weslem Ave. 'a', Stanton, CA 90660; .. , 714-53D-2400 
§Codi Semiconductor, Inc. 350 Hurst Ave., Linden, N.i 07036 ..... , .. , .•. 201-862-6464 
§ Collin,er Semiconductor, Inc., 14366 Proton Rd. Dallas, TX 75234-3335 . 

.. ;." •. , ................ '.' ....... , ......... , ..... , .'. ,; •. , .......... ,., .. 214-233-1589 
Concepi Industries, App-Rap, Inc., 3641 San Gabriel River Pkwy. Pico Rivera, CA 90660 

., ... , ...... , .............. ,., ... , ...... , .. , ...... , ..... , .......... , .. , ,213-699-0816 

.Receivers (MIL),RadarWarning-3475 ~ See Vol. 0 

Receivers (MIL),' Radio-3475 ~. See Vol. 0 
Receivers (MIL), Recon-347S - See Vol. 0 

R~eiv~rs(MIL)~ ,Search~3475 - See Vol. 0 
- §tConclitioriingSemiconductor Devices, Box 2116, Wayne, NJ 07470 ..... ,201-335-6723 

~:" : 

.. Rec.eivers (MIL), Shipboard-3475 - See Vol. 0 

~eceivers (MIL), Submari,ne-3475 ..., See Vol. 0 

Receivers (MIL), SUlveil~ance-3475 - See Vol. 0 

Receivers (MIL), Warning-3475 - See Vol. 0 

Receptacles - See Connectors (Vol. C), Jacks (Vol. ), 
Sock~ts ," 

Receptacles, Power- See Sockets, Power 

Recognition Equipment, Speech-2000 - Se~ Vol. 0 

Recorders, Computer Oata-2000 - See Vol. 0 

Recorders, Electrostatic-3000 -See Vol. 0 

Recorders, EventlMultievent-3000 - See Vol. 0 
Recorders, FM - See Recorders, Magnetic Tape (Vol. D), 

. Recorders, Graphic -;- See'Recorders, Specific Types 
(Vol. D) .. 

Recorders, Magnetic Tape-2000 - See Vol. 0/ 

Recorders, Polar-3000 - See Vol. 0 

Recorders, Program Loading-2000 - See Vol. 0 

Recorders, Pyrometer ... See Pyrometers, Recording 
(Vol. D) . 

Recorders, Sound Level-1300 - See Vol. 0 

Recorders, Strip Chart-3000 - See Vol. 0 

Recorders, Transient-3000 - See Vol. 0 

Recorders, Vibration-3000 - See Vol. 0 

Recorders, Video-1900 -.See Vol. 0 

Recorders, X-V - See, Plotters K-Y (Vol. D) 

Recorders (MIL), Magnetic Tape::3475 - See Vol. 0 . 

Recorders (MIL), RHAW-3475..., See Vol. O. 

Recording Systems (MIL)-347'5 - See Vol. 0 

Rectifiers, Bridges &As$emblies~4800 
Allell·Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. $eConcI St., 

Milwaukee, WI 53204, 414-671-.2000 .; ....................... '.' • • • • • • •• A.171!4 
Allen-Bradley Co., Electronics Group, Div.of Rockwell Corp., Microelectronic 

Products Div., Highway 29 N. Bryan PI<. Exit, Greensboro, NC 27410, 
919-621-9O{0 ....................... c.· ......... ', .................. ' .•.• 'A.2069 

§ Capa' Componenta Corp., Dlv. of Diplomat EleCtroniCS, 25 Dubon Ct., 
FarmingdaleiNY 11735, 516-454:6390 .. ~ C •• ,. • • • • • • • • • • • • • .. • .. • • •• A.1013 

§ lEI-ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735, 
516-753-0400 ................... ,................................ A.2072 

International Compa, Corp., 105 Maxes.. Rd., Melville; NY 11747, 51'6-293-1500 
••.••• : .................... : ...................................... A·2074 

ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 
516-822-9601 ............ ( .. ',' • • • • . . .. • •• • • • • .. • • • • • . • . •• • • • • . • .• A.2075 

§ Motorola Semiconducrtor piuds. Sector, Adv. 72, Box'20912, Phoenix, AZ 85036, 
602-244-6900 ........... ',' • • • . • • .. •• • • .. • .. .. .. • • .. . • .. • . • •. A.2On- 2085 

NWL Transforl!lers, RIsing SurtRd., P.O .. Box 358, Bordentown, NJ 08505, 
609-298-7300 .••. : ................................................ D.1735 

t NWL Transformers,Rising Sun Rd., P.o. Box 358, Bordentown, NJ 08505, ' 
609-298-7300 ..................... .' ....................... ~ ••..•.• 001735 

Sylvania Electronic Components, PhiHps ECG Inc., A North Ainarican Philips Co., 
100 First Ave., Waltham, MA 02254, 617-890-6107 ................... , A.2090 

TRW Optoelectronics Div., 1207 Tappan Circle, Carrollton, TX 75006, 
214-323-~200 ........ ; .••• " .•.. ; .......................... ,...... A.2094 

§ Varo Semiconductor, Inc;, 2600 W; Kingsley Dr., Garland, TX 75046, 214-271-8511 
••••••• : ••••••••• , ••• : ••••••• ; ........... C.' •• _ • :.. , • • • • • • • • • • • • • • •• A.2095 

*:~ A-108 §-Product sold through distributors ---

Diocies Inc., 9957 Canoga Ave. Chatsworth, CA 91311 .•. 818-882-4920;BOO-821-1)78 
Easlern Dena·Corp., 29-09 S. Broadway, FairLawn, NJ 07410 .......... 201-797-4200 

§tElctm, Devices, 21 Gray Oaks Ave., Yonkers, NY 10710 ... c. , .......... 914-965-4400 
§ General Electric Co., Power Elctrns. Semiconductor Dept, W, Genesee St, Auburn, NY 

13021 ..... , ....... , ,." •. "., ... , .. ,.,., .... , .. , ..... : .... ,.:,., ...... 315-253-7321 
§ Gentron Corp., 6667 N. Sydney PI., Milwaukee, wi 53209 ............... : 414-351-1660 

Hitachi America, 1600 Bering Dr, Sen Jose, CA 95112 ...... ,.,......... 406-292-6404 
Hitran Corp, Agel<, Rle. 31, RD 5-65, Flemington, NJ 08822 ., ..... ,., ... 201-782-5525 

§ International Rectifier Corp, SemiConductor Div, 233 Kansas St, EI Segundo, CA 90245 
•. :., ....... , ......• "., ...... ,." ..... , ........ ,',." ...... ,., •... ,., .. 213-772-2000 

Lambda Electronics,Veoo(i'lnstr., Inc., 515 Broad Hollow Rd" Melville, NY 11747 
...... ,." .......... ". , ... , ..........•... " ... ,." ... , ...... , ...... ,., 516'694-4200 

Lambda Semiconductors, Veeco Instr, 121 International Dr" Corpus Christi, TX 76410 
........... , , .......... , ...... , ........ , ...... , ... , ..... ' 512-289-0403;80D-255-9606 

Lark'Electronics, Inc., Box 390, New'York, NY 10040 ., .. "., ............ 212-569"0430 
t Megatran Electronic Power, Rising Sun Rd, Bordentown, NJ 08505 ..... 60.9-296-7300 
§ Murata Erie North America, Inc., 1146 Franklin Rd" SE, Marietta, GA 30087 

.......... , ........................ , ........ : .............. : ......... ,. 404-952-9777 
NAE, 69 Bennett St, LYnn, MA 0190S .................................... 617-596-4600 

§ New-Tone ElectroniCs, Inc., 44 F!",and St, 'Bloomfield, NJ 07003 ....... 201-746-5069 
PhilipsECG, Inc., l00'First Ave, Wanh8l!l MA 02254 ................... 617-69D-6107 

. Sanford-Miller Corp., 6 John St, LynbrOOK, NY 11563 , ....... 516-593-2025;Outside·NY. 
'.. 8~.5900 

Sanken Elec. U.SA Corp., 3646 Carson .St, Ste.l OS, Torrance, CA 90503 
.,',., ......... , ... ,.,." ... , .. , .. , ........ " ....... , .. ,." ......... " .. , 213-54D-2209 

§Semikron, Inc" 11 Executive Dr., P.O. Box 66, HUdson, NH 03051 ........ 603-883-6102; 
1-80D-256-1308 

§t Serntech, 652 Mitchell Rd., Newbury Park, CA 91320 .............. c. • .. 213-626-5392 
§Shokai Far East, Ltd" 260 North Cl1ntrai Ave" Hartsdale, NY 10530 ..... 914-681-0700 

§t Solid.State Devices, 14830 Valley View Ave., La Mirada, CA 90636 .. (- .. 213-921-9660· 
Solftrcm Devices, 8608 Balboa Ave. San Diego; CA 92123 .. , .... ,.",.. 619-278-8780 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Rd, Riviera Beach, FL 
33404 .... , .. , ................. : ... , .. : ................... , ........... 305-646-4311 

§tSt-Semicon, 415 N, College Ave, P,O. Box 609, Bloomington, IN 47402 
.' ...... : .... , ................................. ,' ............ , ........... JlI2-332-1435 

§ Thomson-GSF Comps Corp" Semiconductor Div., 6660 Variel Ave, Canoga Pk, CA 
91'304 ................................................................. 213-887-1010 

§ Thor Elctrns., 321 Pennsylvania Ave" Linden. NJ 07036 .................. 201~66-3300 
§tUnitrode Corp, 5 Forbes Rd:, Lexington, MA 02173 ........... : ......... 617-861-6540 

§ Westinghouse Elec. Corp., Semiconductor Div., Armbrust Rd, Youngwood, PA 15697 
.. " .......................... " ........... " .. " ..... :." 412-925-7272 

Rectifiers, Copper Oxide-4800 
Phinps ECG, Inc, 100 First Ave., Waltham, MA 02254 .. .. .. ... 617-69D-6107 

Rectifiers, Copper Sulfide-4800 
Philips ECG, Inc., 100 First Ave,,·Waltham, MA 02254 ... , .. , ........ ':. .. 617-890-6107 

Rectifiers, E1ectrC?n Tube - See Tubes, Rectifying (Vol. A) 

. Rectifiers, Germanium-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 ................................................ C • •• A.2070 
§tGermanium Pllwer Devices, Box 30.65, Shawsheen Village Sta, Andover; MA.01610 

......... " .... ,"' ................. " .... " ................. " ... " .. 617"475-5962 
Intemational Comps. Corp, 10!! Maxess Rd" Melville, NY 11747 ........ 516'293-1500 
Intemational Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-65.16 

§NeiN-Tone Electronics,lnc., 44 Farrand St, Bloomfield, NJ 070.03 , ...... ·201-748-5089 
Philips ECG, Inc~ 100 First Ave., Wanham, MA 02254 .................... 617-690-6107 

§ RCA Distr. & Special Prods. Div., RCA Corp, 2000 Clements Bridge Rd, Deptford, NJ 
08096 .................................................... ,........... 60.9-541-3636 

§ Sho~ai Far East, Ltd" 26();'North Central Ave., Hartsdale, NY 10530 ..... 914-681-0.700 
§ Solid Siala, Inc., 46 Farrand SI., Bloomfield, NJ 07003 ..... '. , ........ , . . .. 201-429-6700 
§ Sylvania ElfiICIrOnic ComPonents, Philips ECG Inc, A North American Philips Co .. 100 

First Ave, Wanham, MA 02254 .............. " ........................ 617-69D-6107 
§ ThorElctrns., 321 Pennsylvania Aile., Linden, NJ 0.7036 ...... , .......... 201-'486-3300. 

§tWorkrnan Elctrn Prods, Box'3626:Sarasota, FL 33578 .... , ....... ; .... 813-371-4242 

Rectifiers, Selenium-4800 
A E GTelefunken, High Power Grp., Rle.22, Orr Dr, Somerville; NJ 08876 

........................................... : ................. " ....... 201'722-9800 
Eastern Dena Corp., 29-09 S. Broadway, Fili' Lawn, NJ 07410. . ..... ,... 201-797-4200, 
International Comps. Corp., 105 Maxess Rd" Melville, NY .11747 ........ 516-293-1500 
Lark Electronics, Inc" Box 390, New York, NY 10040 "." .. ,.: ... :, ...... 212-569c043P 

§NeW-Tone Electronics, Inc., 44 Farrand St, BloOrnfield,'NJ 07003 , .. ,.,. 201-746-5089 , 
Philips EGG, Inc., 100 First Ave., Waltham, MA 02254 r- ........ , ... ".:. 617·890-6107 
Power Conversion Prods ... 42 East SI., Box 380, Crystal lake, IL 60014 

., ...... "............ . ...................... :. .. c ..... c ............ :./815-459-91'00 
§ RCA Dis!r. & Special Prods. Div., RCA Corp, 2OQO Clements Bridge Rd, Deptford, NJ 

08096 .............. , .... " ..... ,;." ... " .......... '.. . .. , ....... :: .609·541-3636 

t-productmeets MIL specs EEM1985 
, 



PRODUCT INDEX & DIRECTORY Regulators & References, Silicon-Also See-4800 
Sanford-Miller Corp., 8 John St, Lynbrook, NY 11563 .•. , ..•.. 516-593-2025;Outside NY 

801).645-5900 
§Sernikron, Inc. 11 Executive Dr. P.O. Box 68, Hudson, NH 03051 ........ 803-863-8102; 

1-801).258-1308 
§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§St-Semicon, 415 N. College Ave., P.O. Box 609, Bloomington, IN 47402 

....................................................................... 812-332-1435 . 
§ Sylvania Electronic Components, Philips ECG Inc., A North American Philips eo. 100 

First Ave. WaMharn, MA 02254 ....................................... 617-891).6107 
§ Thor Elctrns., 321 Pennsylvania Ave. Unden, NJ 07036 ................. 201-49&-3300 

Rectifiers, Silicon-4800 
American Mlcrosemlconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 •.••••••.••••.•.•.•••••.•••.•.•••••••••.•••.•••.•••• A.2070 
§ Capar Components Corp., Div. of Diplomat Electronics, 25 Dubon Ct, 

Farmingdale, NY 11735, 516-454-6390 •••••••••••••••••••••••••••••• A.1013 
§ IEi·ISKRA Electronics, Inc., 222 SherwoOd Ave., Farmingdale, NY 11735, 

51&-753-0400 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.2072 
International Comps. Corp., 105 Mexaes Rd., Melville, NY 11747, 51&-293·1500 

•.• , ............................................................. A.2074 
ISL Productslnt'l, Ltd., 235 P Robbins Lane, Syosaet, NY 11791'8093, 

516-822-9601 .................................................... A.2075 
§t Motorola Semiconductor Proda. Sector, Adv. 72, Box 20912, Phoenix, AZ 85036, 

602·244·6900 ................................... ~ • • • • .. .. .. • .. ... A.2On 
§ Murata Erie North America, Inc., 1148 Franklin Rd., s.E., Marietta, GA 30067, 

404-952-97n ....... ,............................................ A.2089 
Sylvania Electronic Components, Philipa ECG Inc., A North American Philips Co., 

100 First Ave., Waltham, MA 02254, 617-1190-6107 ••••••••••••••••••• A.2090 
TRW Optoelectronics DIv., 1207 Tappan Circle, Carrollton, TX 75006, 

214·323·2200 .................................................... A'20!/4 
§ Varo Semiconductor, Inc., 21!00 W. Kingsley Dr., Garland, TX 75046, 214-271-8511 

................................................................. A·2095 
t Voltage Multipliers, Inc., 8711 W. Roosevelt Ave., VlsaUa, CA 93291, 209-651·1402 

................................................................. A·2097 
§ A E G Telefunken, High Power Grp., Ate. 22, Orr Dr., Somerville, NJ 08876 

....•...........•......•........•...................................... 201-722·9800 
Allen·Bradley Co. Electronics Group, Rockwell Corporation, 1201 S. Second SI., 

Milwaukee, WI 53204 ................................................ 414-671·2000 
Allen-Bradley Co., Electronics Group, Div.of Aockwell Corp., Microelectronic Products 

Div. Highway 29 N. Bryan Pk Exit, Greensboro, NC 27410 ........... 91!H21-9010 
§ Amperex Electronic Corp., Hicksville Div. Box 418 - 230 Duffy Ave. Hicksville, NY 11802 

.......................•........•...................................... 51&-931-6200 
Amperex Elctm. Corp., Slatersville Div. Providence PIke, Slatersville, AI 02876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 401-762-3800 
Christie Elee. Corp. 20685 Manhattan PI. Tonance, CA 90501 .......... 213-32()'()808 

§Codi Semiconductor, Inc., 350 Hurst Ave. Unden, NJ 07036 ............ 201-862-8484 
§ Collrner Semiconductor, Inc., 14368 Proton Rd. Dallas, TX 75234-3335 

....................................................................... 214-233-1589 
Concepllndustrles, App-Aep, Inc., 3641 San Gabriel River Pkwy. Pico Rivera, CA 90680 

....................................................................... 213-699-0918 
§Conditioning Semiconductor Devices, Box 2116, Wayne, NJ 07470 ..... 201-33~723 

Diodes Inc. 9957 Canoga Ave., Chatsworth, CA 91311 ... 818-682-4920;800-821-1178 
§ Elctm. Devicas, 21 Gray Oaks Ave., Yonkers, NY 10710 ................ 914-965-4400 
§ Electronic Transistors, 112-15 Northern Blvd. Flushing, NY 11368 ...... 212-651-7200 
§ Fairchild Camera & Instr. Corp., 464 Ellis St, 21).2271, Mountain View, CA 94042 

....................................................................... 415-962-5011 
§ GC Elctms., 400 S. Wyman St., Rockford, IL 61101 ...................... 815-966-9661 

§t General Electric Co., Power Elctrns. Semiconductor Dept, W. Genesee SI., Auburn, NY 
13021 ............................................... : ................. 315-253-7321 

§t General Instr. Discrete Semiconductor Div. 600 West John St, Hicksville, NY 11802 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 516-733-3333 

§ Gentron Corp., 6687 N. Sydney Pl, Milwaukee, WI 53209 ...•........... 41.4-351-1680 
Hitachi America, 1800 Bering Dr., San Jose, CA 95112 ...............•.. 406-292-6404 . 
International Devices Inc. 3200 Pendleton, Santa Ana, CA92704 ........ 714-557-9394; 

. 801).854-7651 
International Diode, 229 Clev"land Ave., HarriSon, NJ 07029 ............ 201-482-6518 

§ International Rectifier Corp., Semiconductor Div., 233 Kansas St, EI SegundO, CA 90245 
\ ......................................................................... 213-772-2000 

Lark ElectroniCs, Inc., Box 390, New York, NY 10040 .................... 212-569-0430 
§t NAE, 69 Bennett SI., Lynn, MA 01905 ....•... ,.......................... 617-596-4800 

§New-Tone Electronics, Inc. 44 Farrand Stl Bloomfield, NJ 07003 ....... 201-746-5089 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

...........................................•.....•....................• 609-296-7300 
Panasonlc, Ind'i. Elctm. Comps., Panasonic, Elctrn. Comps Div. Box 1503, Secaucus, NJ 

07094 ............................ ' .................................... 201-346-7000 
Philips ECG, Inc., 100 First Ave. Waltham, MA 02254 ................... 617-891).6107 

§ ACA Distr. & Special Prods. Div., ACA Corp. 2000 Clements Bridge Rd., Deptford, NJ 
08096 ....................•........................................... 609-541-3636 

§ RCA Solid State Div. Transistors, Ate. 202, Somerville, Nj 08676 •...... 201-685-6000 
Aeliance Electric eo. Marketing Info Canter, P.O. Box 99502, Cleveland, OH 44199 

· .. . . . . .. . . . . . . .. .. . . . .. . . .. . .. . . . . .. . . . . . .. . . .. 801).245-4501 ;801).245-4497 In Ohio 
§Rohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-655-2131 

Sanford-Miller Corp., 8 John SI., Lynbrook, NY 11563 ........ 516-593-2025;OUtside NY 
801).645-?9oo 

Sanken Elec. Co. 1-22-8 Nishi-Ikebukuro, Tosh;ma-Ku, Tokyo, JAPAN .... 03-986-6151 
Sanken Elee. U.SA Corp., 3846 Carson SI., Ste. 105, Tonance, CA 90503 

....................................................................... 213-540-2209 
§Semicon, 10 North Ave., Burlington, MA 01803 .......................... 617-272-9015 
§ Semikron, Inc., 11 Executive Dr. P.O. Box 66, Hudson, NH 03051 ......•. 603-883-8102; 

. 1-801).258-1308 
§tSemfech, 652 MHchell Ad., Newbury Park, CA 91320 ................... 213-626-5392 

§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ...... 914.£81-0700 
Siemens Components, Inc., 186 Wood Ave., S. Iselin, NJ 08830 ......... 201-321-3400 

§t Sold State Devices, 14830 Valley View Ave., Le Mirada, CA 90638 .. . .• 213-921-9860 
§t Solllron Devices, Inc., Semiconductor Group, 11 n Blue Heron Rd., Riviera Beach, FL 

33404 ................•............•......•........................... 305-848-4311 
§tSt-Sernicon, 415 N. College Ave., P.O. Box 609, Bloomington, IN 47402 

· .. .. . . .. . .. . . .. . . .. .. . . .. .. . .. .. .. .. .. . .. .. .. .. . . . .. . . . .. . .. . . . .. .. ... 812-332-1435 
§ Teccor Elctms., 1801 Hurd Dr. Irving, TX 75082 ........................ 214-252-7651 
§ Thomson-CSF Comps. Corp., Semiconductor Div. 6860 Variel Ave., Canoga Pk, CA 

91304 ................................................................ 213-887-1010 
§ Thor Elctms., 321 Pennsylvania Ave. Linden, NJ 07036 ................. 201-49&-3300 

§tUnitrode Corp., 5 Forbes Rd., Lexington, MA 02173 .................... : 617-861-6540 
tWestcode Semiconductors, 1nc.,!).02 Fair Lewn Ave., Fair Lawn, NJ 07410 

....................................................................... 201-791-3020 
§t Westinghouse EIee. Corp., Semiconductor Div., Armbrust Rd, Youngwood, PA 15897 

· • . . • . . • . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 412-925-7272 
§tWorkman Elctrn. Prods., Box 3828, Sarasota, FL 33578 .. , .............. 813-371-4242 

Rectifiers, Silicon Controlled - See Thyristors (Vol. A) 

Rectifiers, Ultrafast-4800 
Allen-Bradley Co. Electronics Group, Rockwell Corporation, 1201 S. Second SI., 

Milwaukee, WI 53204 ................... : .......................... ,.. 414-671-2000 
Alien-Bradley Co., Electronics Group, Div.of Aockwell Corp. Microelectronic Products 

Div., Highway 29 N. Bryan Pk. Exit, Greensboro, NC 27410 . . . . . . . . . .. 919-621-9010 
Diodes Inc., 9957 Canoga Ave., Chatsworth, CA 91311 ... 816-862-4920;800-821-1178 

§ EIctrn. Devices, 21 Gray Oaks Ave., Yonkers, NY 10710 .............•.. 914-965-4400 
Intemational Comps. Corp., 105 Maxess Ad., Melville, NY 11747 ......•. 516-293-1500 

§ RCA Solid State Div., Transistors, Ate. 202, Somerville, NJ 08676 ....... 201-665-6000 
Sanksn EIec. Co., 1-22-8 NishHkebukuro, Toshima-Ku, Tokyo, JAPAN .... 03-986-6151 

§tSermech, 652 MHchell Rd. Newbury Park, CA 91320 ... , ............... 213-626-5392 
Siemens Components, inc., 186 Wood Ave., s., iselin, NJ 08830 ......... 201-321-3400 
VoHage·Multipliers, Inc., 8711 W. Aoosevell Ave., Visalia, CA 93291 ..... 209-651-1402 

Rectifiers (MIL), Semiconductor-2440 - See Vol. B 

Reducers, Speed - See Gear Heads & Speed Reducers 

Reels, Tape - See Tape Recording Accessories (Vol, D) 

Reference Books - See Technical Books (Vol. D) 

References, DC Voltage-2900 - See Vol. 0 

Refrigerants, Spray-1600 - See Vol. C 

Refrigerated Cooling Equipment - See Air Conditioners 
(Vol. C) 

Refrigerators, Environmental Test-2550 - See VOl. D 

Regulators, Current-4000 - See Vol. 0 

Regulators, Frequency-4050 - See Vol. 0 

Regulators & References, Silicon-Also See Diodes, 
Zener & Stabistors-4800 

. Julie Resch. Lebs., 211 West 61st St, New York, NY 10023, 212-245-2727 

t Koep Precision Standards, Inc., P. O. Box 191, So. Plainfield, NJ 07080, 
001254 

201·549-9280 ....................... : .......................... ,. 001257 
Motorola Semiconductor Prods. Sector, Adv. 72, Box 20912, Phoenix; AZ 85036, 

602·244-6900 .......................................... A.1691-1692,2On 
§t ACD-Elcor Products, P.O. Box 244, Bethe~ CT 08801 ................... 203-743-3510 
§t Advanced Micro Devices, P.O. Box 3453, 901 Tflorr4>Son Pl, Sunnyvale, CA 94088 

· ...............................•.....•.......................... ; . . . .. 406-732-2400 
§ A E G Telefunken, Semiconductor Grp. Ate. 22, Somerville, NJ 08676 .. 201-722-9800 

§t Cadi Semiconductor, Inc., 350 Hurst Ave. Unden, NJ 07036 ............. 201-862-8464 
§ Fairchild Camera & Instr. Corp., 464 Ellis St., 21).2271, Mounlain View, CA 94042 

.. . . . . . . . .. . . . . .. . . . .. .. . .. .. . . .. . . . . . . . .. . . . . . . . . .. . . .. . . .. .. .. .. .. ... 415-962-5011 
§t Ganerst Semiconductor Ind, Inc. Square D Company, 2001 W. 10 PI. Tempe, AZ 65281 

..........................•......................................•..... 602-966-3101 
Hitachi America, 1800 Bering Dr. San Jose, CA 95112 .................. 406-292-6404 
Inteinational Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-6516 

§ International Rectifier Corp., Semiconductor Div. 233 Kansas St, EI Segundo, CA 90245 
....................................................................... 213-772-2000 

§t Unear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 406-942-0810 
MICRA Corp., 120 Ricefield Lane, Hauppauge, NY 11788 ........•...... 516-231-8600 

§t Micro Semiconductor, 2830 S. Fairview St., Santa Ana, CA 92704 ....... 714-979-8220 
§ New-Tone Electronics, Inc. 44 Farrand St., BlOornfield, NJ 07003 .... ... 201-746-5089 
tNorthwest MicrocircuHs, Inc., 2115 N. College, Newberg, OR 97132 ..... 503-536-7081 

Power Designs, Inc., 1700 Shames Dr. Westbury, NY 11590 ....... : .•.. 516-333-6200 
§Semicon, 10 North Ave., Burlington, MA 01803 ......................... : 617-272-9015 

Semtech, .652 Mitchell Rd., Newbury Park, CA 91320 ..................... 213-626-5392 
§Shokai Far East, LId., 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 

st Silicon Genere~ 11661 Western Ave., Garden. Grove, CA 92641 ......... 714-896-8121 
§St-Semicon, 415 N. College Ave., P.O. Box 609, Bloomington, IN 47402 

· . .. . .. .. . .. .. .. . . . . . . .. .. .. . . .. .. .. . . . .. .. . . . . . . . . . . . . .. . . . . . . . .. . . . .. 612-332-1435 
§ Sunshine Set Instr. 1810 Grant Ave., Philadelphia, PA 19115 ........... 215-673-5600 

§t TeledyneSerniconductor, 1300 Terra Bella Ave., PO Box 7267, Mounlain View, CA 
94039-7267 .......................................................... 415-966-9241 

§ Thornson-CSF Comps. Corp. Semiconductor Div. 6680 Variel Ave., Canoga Pk., CA 
91304 ................................................................ 213-887-1010 

tTrio Labs., 80 Dupont SI., Plainview, NY 11803 ....... : ................. 516-349-0400 

Silicon Power Cube Corp., 2725 Seaboard Lane, Long Beach, CA 90805 . Regulators & Stabilizers, Voltage-Also See 
§Soljd.·Si;,i~· ~ '46' F;';';~ 'Si.: iil;';;~~ici: N.i 07000'::::::::::::::::::: ~~::;: Tr'ansfonners, Voltage Regulating-4000 - See Vol. 0 

EEM 1985§-Product sold through distributors' i-Product meets MIL specs, A-109 



Resistors, Adjustable-Also See-4700 

Relays, Antenna - See Relays, RF (Incl. Antenna & 
Coaxial) (Vol. B) 

· Relays, Audio Operatec:t -See Relays, Frequency 
Selective (Vol. B) 

'. Relays, Coaxial - See. Relays, RF (Vol. B) 

Relays, Contact ,... See Relays, Power (Vol. B) 

Relays, Cradte-4500 -- See Vol; B . 

Relays, Crystal Can; 1/2 Crystal Can-4500 - SeeVo/;B 

· Re'ay~, Current Sensing-4500 - See Vql. B 
Relays, Differential-4500 - See Vol. B 

Reiays, Frequency Selective-4~- See' Vol; B 

Rel~ys, General Purpose-4500 - See Vol. B 

Relays, High Vqltage (500 Volts & Over)-4500·-See 
· Vol. B' r' \ 

Relays, Hybrid-4500 ;....,See Vol. B 
~ . 

Relays,lmpulse.- See Relays, Stepping (Vol. B) 

Relays, I/O I\4odules,- See MQdules, 110 Relays (Vol. A) 

Relays, Latching-4&lo - See Vpl. B 

Relays, Mercury-Wetted Contacts~500 - See Vol. B 

Relays, Meter-4500 - S~ Vol. B 

Relays, Motor Start-4500 -.see Vol. B 

Relays, Phase Sensing-4500 ~ See Vol. B 

Relays, Plug-in-4500 - See Vol. B ' 

Relays, Power-4500 - See Vol. B 
Relays, Printed Circuit Mounting (Inci:Transistor 8. DIP 

Case Types)-4500 - See Vol. B 
Relays, Programmable-4500 - See .Vo/. 8 
Relays, RF (Incl •. Antenna & COaxial)-4500 - See ,Vo/.·B 

Relays, Reed-4500 - See Vol. B 

Relays, Sealed-4500 -See VotB 

Relay, Solid State-4500 - See Vol. B 

Relays, Stepping-4500 - -See Vol. B 

Relays, ~elephone~4500, - Se~ Vol. B_ 
Relays, Thermal-4500 - See Vol. B 

Relays, Time Delay-4500 ~ See Vol. B 

Relays, Transistor & DIP Case Types - See Relays; 
Printed Circuit Mou_ntin9 (Vol. B} 

Relays, Vacuum-4500 - See Vol. B 

Relays, Voltage Serisitive-4509 - ,See Vol. B 
. '. . r 

Relays (MIL)-2440- See Vol. B , 

Rental & Lease Equipment-2900 - See Vol. D 
Repeaters, Pulse - See Transponders (Vol. D) 

Repeaters, Servq-4900 -.See Vol, D 

Resins, Encapsulating -See Compounds,' Encapsulating, 
Molding & Potting (Vol. C) 

F\esins,' Synthetic ~S~'Plastic Raw Materials (Vol. C) 

· Resistance Comparators - See Bridges, Resistance 
(Vol. D) . .. 

Resistor Hardware-2800"': See Vol; C 
Resistors,. Adjustable-Also See. Potentiometers; 

Rheostats-4700 . 
§ Alps Electric: (USA). Inc., 3653 N. First St., San Jose, CA 95134, 408-946·6000 

..... , ..•••••............ '! : .......•.. ,. ...... , .. _ .• '.' ••...•... ;:'... Do1057 
t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507, 714-781-5050 ......... : •• ~ ...... ,:.,: ••. :\ .................. :. A01996 

PRODUCT INDEX & DIRECTORY' 

§CTS CorporaIIon, Berne DIvIsion, 406 Parr RcL, Berne,lN 46711, 219-589-3111 
................................................................. Ao2011 

§t E-SysIams, Mamcor DIY., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 
........................................... , ............ .' .......... A01869 

Hi-Tach Componenlil, Mitsubishi IntamatioRaICotp., 520 Madlsan Aver New . 
York, NY 10022, 212-605-2607 ..................................... Ao2019 , 

Huntington Electric Inc., P.O. Box 366, Dept EEM 80"1', Hunitngton, IN.4675O, 
219-'356-0778 ................ , ...... ; ................... ' ••• ;; •• : ••• AO.1871 

lET Laba,lnc., 534 Main St:, WestburY, NY 11590,518-334-5959 ; .•..••••. Do1243 
• Jan Hardware Mfg. Co., 47~27 381hSt.. LOng Island City, NY.11101, 212-3111.0800 

............................. , ...... : .............................. ,. C01593 . 
Mepco/IElectra, Inc., North ~merican Phlfipli Corp.; 11468. Sclri'ento Valley Rd., 

$an Diego, CA 92121, 619-453-'0332 ...... ,; ................. "."02029 801008 
t Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, WI 53204;414-271-9900 
· ............. : ........ ;; ... c; ...... ; ................................ A01900 

'§t Ohmite MIg. Co., 3801 W. HClWerd St., Skokie, IL \10076,312-875-2600 ••• A01918 
t Resistol:", Inc., 5226 W. 28th St., Chica90, IL 60850, 312-652~7555 •••••• A01942 

Sangano Weston-Sangamo Components Div., Fairchild Semiconductor, ,Box 128, 
· Plckails;SC29671,803-878-8311 .: .................. ; .••••••••••••••••. Ao2056 

ShO!iyo Inti. Corp., 287 Northem Blvd., Great Neck, NY 11021, 516-466-09.1; 
• ••••••• j~ •••••••••••••••••••••••• I ••••••• '. '.' ••••••••••••••••••• " A.2037 

§t SiJ!!cIrol Elctms.,·17070 East Gale Ave.,.City of lildustry, CA 91749, 818-91$4-6565 
.................................................................... Ao2040 

TRW Resiative Products Div., TRW Electronic Components Grp., 401 N.. ~d St., 
Philadelphia,PA.19108, 215,923-8230 ........... : ••••• '" .••• » •• ' •.••• 1\01957 

UHronix,'lnc., P.O. Box 1.090, Grand Junction, CO 81502,. 303-242.0810 ••••••• 
A01965 

§ Vishay Resistive Sys. Grp., 63. Uncol/l Hwy., Malvem, PA 19355,215,644-1300 
.................................................. ; ................ Ao2051 

§t VRN International, Div. VemHron, 2801 12i1d St.N., Box 44000., St. Petersburg, FL 
33743,813-347-2181 ........ : ...................................... Ao2054 

§ Allen-Bradley cO.. Electronics Group. Roc1<well Corporalion, 1201 S. Second St, 
Milwaukee, WI 53204 ................................. , ............... 414-671-2000. 

Allen-Bradley Co. Electronics GrouP. Div. 01 Roc1<well Corp., Resistive Products Div. 
1414 AIIe",Bradley Dr. EI Paso, TX 79935 .,', ................ , .... , .... 91!j-592-4888 

§t Beckman Industrial Corp., Electronic Technologies Div. 2500 Harbor Blvd., Fullerton, CA 
92634 ............................. ;, ................................... 714-871-4848 

BowmarJTIC,lnc. 850 Lawrence Dr., Newbury Park, CA 91320 .. , ...... 805-496-2161 
Capco. B9X.l028~ Grand Junction, CO 81502 .................... T .... 303-243-8751 . 
Carter Mig. Corp., Sugar Rd., Bolton, MA 01740 ......................... 617-779-5501 
Centralab, Inc., A North Ameripan Philips Co., HYiY .. 20 W. P.O. Box 858, Ft Dodge, IA 

50501 ... , .. " ... , ... , ............ ,., ...... , .......... , ......... :, .... 515-573-1300 
§Clarostat Mfg., Washington Sl, Dover, ~H 03820 ..... c ... ,,. ............ 603-742-1120 

Consotidated Resistance Co, America. 222 Lake Ave.. Vonkers, Ny 10701 
. , ......... :,., .... , ............ ,., .. ,., ...... , ......... , .. , •....... , .... 914-V03-59OO 
Cord Electronics, inc., 177 Cantiague .Rock Rd., Westbury, NV 11590 . .. 516-935-3640 

§tCTS Corporation; 905 North West Blvd., ElkarI. IN 46514 ; .............. 219-293-7511 
§ CTS Corporation, Asheville Divisior\ P.O. Box 100, Skyland, NC 28776 ., 704-684-6451 

Duncan Electronics,.lnc., 2865 fairview Ad., Costa Mesa, CA 92626 .... 714-545-8261 
Gamble, Charles T. Inds., 605 Perkins La, Delanco, NJ 08075 ... , ...... 609-461-1900 

§International Comps. Corp., 105 Maxess Rd., Melville, NY 11747 ... , .... 516-293-1500 
International MIg Svcs., 50 SchoolhOUse La, Portsmouth. RI 0287'1 •.... 401-683-9700 

§Lectrohm Div. of Capco, Inc. Box 1028, Grand Junction, CO 81502 ..... 309-243-8480 
t Lillon Potentiometer Div., 750 So. Fufton Ave., Mt Vernon, NY 10551 .... 914-6~7733 
§ Martin Sound Prods .• 28 Alpha Park, Cleveland, OH 44143-2297 ...... " . 216-442-2266 
tMaurey Instr, Corp .. 4555 W. 60th St, Chicago,lL 60629 ................. 312-581-4555 

Mel-Rain Controls, 42974 M-43 Hwy., Paw Paw, M149079 .............. 616-657-2527 
t New EnglaniHilstr,. Robertshaw Controls, 14 KeOdal Lane, Nalicl<, MA 01760 . 

· __ ........ , ...... , ..... , ....... ,: .......... ,., ....... , ..... " ..... , .. , 617·875-9711 
tNoble USA, Inc, 151 Stanley St, Elk Grove Village,lL 60007 ......... , .. 312-364-6038 
§ Panasonic, IOO'L Elctrn. Comps., Panasonie, Elctm Comps. Ciiv., Box 1503. Secaucus, NJ 

. 07094 ... , .... " ........... ,' .... :., ...................................... 201-348-7000 
Precision Elctrn, Cornps. Ltd, 1919 Hafis Rd, Toronto, ON,. CANADA M6M 2V6 

... ,., ........ , ... , ........................... , ........... , ............ 416-249-7103 
§t RCD Components, Inc. 330 Bedford Sl, Manchester, NH 03101 .. , . . . .. 603-669-0054 

Resistance Technology Inc. 1260 Red Fox Rd., Sl Pau~ MN 55112 ... ,·612-.636-9770 
·tSamarius,'lnc., 300 Seymour Ave., P.O. Box 377, Qerby •. CT 06418 ...... 203-735-7405 
§Shok;3i Far East. Ltd., 280 North Central Ave. Hartsdale, NV 10530 .. ; .. 914-681-0700 

§tTech~Components.Corp., 7803 Lemona. Van Nuys, CA 91405 ....... , 818-781-1642 
T ocos America" Inc. Tokyo Cosmos Electric Co., Ltd.,. Ste .. 565 Arling\OI'1 Center, Goff Rd. 

Arling\Qn Heighls,IL·60Q05 ..... _ .. ':'" ...... , ....... ,,, ........... , ... 312-3,10-8641 
United Foam'Plastics, 172 E. Main St. Georgetown, ~01833 .. , .... " 6F-352-~200 

tVeinttech, 300 Marcus Blvd. Deer Pk, NY 11729 " ....... " ............ 5i6-586-51oo. 
Vishay Angstrohrn, 1 PrecisionP( Hagerstown, MD 21740 , .. , .... , .... : 301-739-8722 

§tWard Leonard EI<lc., 31 South St, Mt Vernon, NV 10550 .. , ....... , .... , 914-664-1000 
§tWeston Controls/Pots Div. Div. Fairchild Weston Sys., Inc. Archbald. PA 18403 

. .. .... , ............. , ........................ , .......... , ... , .. , ... " ... 717-876-1500 
Wllbrecht EI"trns., 240 Plato Elrvd., Sl P.au~ MN 55107 ...... ', . . . . . .. .. .. 612-222.2791 

Re!5istors, Ballast (fncl. Tube &SoljdStaU!Devicesr., 
.' 4700 .. . . .' 

Concept Industries, App-Rep, Inc., 3641 San Gabriel RI_ Pkwy •• Pico Rivera, CA 
90860, 213,699-0918 ................. , ... , ................. c •... ; A01833 

t,tills Resistor Co;, 3840 Catalina St., Los Alamitos, C.A 90720, 213-598-2454 
.• :., ........................ ;, ...... , ..................... : ..... ; •.• A-1899 

§,t Amperite Co. Inc. 600 Palisade Ave. Union City, NJ 07087 ... ,., .. , .... 201~8~9503 
· Colbet' Corp., 26E Buffingtoh St, Irvinglol), N,J 07111 .. : ..... , ..... : ......... 201-371-9500 . 

. § Dale Electronics, Inc., Columbus Div. Box pog,2064 12th Ave.. CoIl!fllbus, ",E68601 
· ....................................... : ..•. , c ....... , . . . . ... . . . . .. ... 402.564-3131 

Electrocube, 1710 So. Del Mar Ave., San Gabriei,'CA 91776 ... , ....... , 818-573-3300 
§t E-Systerns; Memcor Div., 1320 Flaxmill Rd., Huntington,lN 46750' .: .•.... 219-356-4300 

EWe, Inc. 725 Federal Ave., Kenilworth, NJ07033 .. , ..... '201-245-3200;800-526-4048 
Milwaukee Resistor Corp., 7oo..w. Virginia St, Milwaukee, WI.53204 ,;.. 414-271.-9900 

§tRCD Components, Inc., 330 Bedford St, MancheSter, NH 03101 ....... : 603-669-0054 
TRW Resistive Products Div. TRW Electronic CQrnponents Grp. 401 N:Broad·St, 

Philadelphia, PA 19108 ........................ : .. ,~." ...... "" .. "', 215-923-8230 

, .§" .. product sold through distributors t -Product meets MIL specs 



PRODUCT INDEX & DIRECTORY 

Resistors, Beryllia Core - See Resistors, Integral Heat 
Dissipator (Vol. A) 

Resistors, Bulk Ceramic-4700 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 

90660,213-699..0918 •••.••••••••••••••••••.•••••••••••••.•••••••• A.1833 
t Sohio Engineered Materials Co., Unit of Sohio, P. O. Box 156, Niagara Falls, NY 

14302,716-278-2000 •••••..•.•••.•••.•.•.•.•••..•.•.•••.••••.•.•. A.l944 
§ Allen Co, Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 818-765-83oo;891}423-3t 86 
Colber Corp., 26E BuffingtorrSt,lrvington, NJ 07111 .................... 201-371-9500 
International Mfg. Svcs, 50 Schoolhouse La, Portsmouth, RI 02871 ..... 401-683-9700 
Microplex, Inc., 1977 State College Blvd, Anaheim, CA 92806 ............ 714-979-8833; 

714-834-1535 
t Noble USA, Inc, 151 Stanley St, Elk Grove Village, IL 60007 . 312-364-6038 

Stackpole, Carbon Div" 201 StackpOle St, St Marys, PA 15857 ......... 814-781-1234 

ReSistors, Carbon Film-4700 
Concept Industries, App-Rap, Inc., 3641 San Gabriel River Pkwy., Pica Rivera, CA 

90660, 213-699..0918 ........................................... " A.1833 
Dale Electronics, Inc., EI Paso Dlv., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 .................................................... A.1860 
§ International Comps. Corp., 105 Mexess Rd., Malville, NY 11747, 516-293-1500 

................................................................. A·1876 
ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-822-9601 .... ............ ................................... ....................................... A.1877- 2075 
§ KOA Speer Elctrns., Bolivar Dr., P.O. Box 547, Bradford,PA 16701, 814-362-5536 

•.•.••.•.•...•..•.•.•..•••••..•.•.••.••..•.•.•••.••...•••.••.•••.• A·l884 
§ Mepcol I Electra, Inc., Airport R,08d, P.O. Box r60, Minerai Wells, TX 76067, 

817-325-7871 •.•••••••...• f ...................................... A·1890 
§ NIC Components Corp., 238 Rte. 109, Farmingdale, NY 11735, 

516-694..0060;800-645-9333 .•......•..•..•.•.•.•.•.. ..... . • • • . . • . • .• A.1910 
§ Ohmlte Mfg. Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2600 '" 1..1919 
§ TRW Resistive PrOducts Div., TRW Electronic Components Grp., 401 N. Broad St., 

Philadelphia, PA"19108, 215-923-8230 •.••••.•.•.••.•.•...•••••••.•.• A.19SS 
§ Victoreen, Inc., Component Div., 10101 Woodland Ave., Cleveland, OH 44104, 

216-795-8200 .................................................... A.1968 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 

........................................................ 818-765-8300;800-423-3186 
§ Capar Components Corp., Div. of Diplomat Electronics, 25 Dubon Ct.. Farmingdale, NY 

11735 ............................................... 516-454-6390 
Colber Corp., 26E Buffington St, Irvington, NJ 07111 .................... 201-371-9500 
Component General, Inc., 13620 Wright Cir, Tampa, FL 33625 ..... , .... 813-655-6655 

§Dai-lchi Shoji of Amer., Inc., 150 Fifth Ave., New York, NY 10011 ........ 212-691-9050 
§ Dale Electronics, Inc., Norfolk Div., 2300 RiverSide Blvd" Norfolk, NE 68701 

...................................................................... '. 402-371-0060 
Dynaplex Inc., Interplex. 120-12 28th Ave" Flushing NY 11354 ......... 212-961-6750 
Ei North America, 15 W. 53rd St Suite 47E, New York, NY 10019 ....... 212-315-3099 
ETI Electronics, 5751 Miami Lakes Dr., Miami Lakes, FL 33014 ......... 305-556-4000 
Fuji-Svea, p.o. Box 3375, Torrance, CA 90510 ........................... 213-533-1221 

§GC Elctrns. 400 S. Wyman St, Rockford, IL 61101 .. : ................... 815-968-9661 
§Goldwell Comps, 1815 W. 205th St Ste. 201, Torrance, CA 90501 ...... 213-533-1228 
§ lEI-ISKRA ElectroniCs, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 

...................................................................... 516-753-0400 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

....................................................................... 305-771-7000. 
§Kahgan Elctrns. Corp., 605 Peninsula Blvd, Hempstead, NY 11550 ..... 516-538-2300 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 

07981 ................................................................ 201-867-8100 
§Liberly Inti. Corp., 2539 2371h St" Suite F, Tonance, CA 90505 .......... 213-539-6452 

§t Micro-Ohm Corp., 4900 Santa Anita Ave" EI Monte, CA 91731 ....... c ... 818-442-3310; 
. 213-686-0535 

§ Mitsumi Elec. Co., Ltd., 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN .... 489-5333 
§t Paccom, 3928 148th NE, Redmond, WA 98052 .......... 206-883-9200;600-426-6254 

§ Panasonic, Ind'l. Elctrn, Comps, Panasonic, Elctrn. Comps Div" Box 1503, Secaucus, NJ 
07094 ........................................ : ....................... 201-348-7000 

§ Piher Inn Corp., 903 Feehanville Dr., ,Mt Prospec~ IL 60056 ............. 312-640-8300; 
600-323-6693 

§t RCD Components, Inc., 330 Bedford St, Manchester, r-lH 03101 603-669-0054 
Roederstein Elctrns., Inc., P.O. Box 5588, Statesville, NC,28677 ......... 704-672-8101 

§Rohm Corp., 8 Whatney, Irvine, CA 92718 .............. ' ................... 714-655-2131 
Sh091io IntI. Corp., 287 Northern Blvd" Great Neck, NY 11021 .......... 516-466-0911 

§ Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§t Solrtron/Microwave, Box 278, Port Salerno, FL 33492 .................. 305-287-5000 

§Sprague Electric Company, Distribution Division, 481 Marshall St, No. Adams, MA 01247 
...................................... : ...... , ........................ ,.413-664-4461 

§Stettner Elctrns., 6135 Airways Blvd., C~anooga, TN 37421 ........... 615-892-0291 
§t Workman EIct~n. Prods" Box 3828, Sarasota, FL 33578 ................. 813-371-,4242 

Resistors, Ceramic Core-4700 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pica Rivera, 'CA 

90660,213-699..0918 ............................................. A-1833 
Electro Comp., Inc., 2415 Main St, Stratford, CT 06497,203-375-5811 •.. A-1865 
Huntington Electric Inc., P.O. Box 366, Dspt EEM 80-81, Huntington, IN 46750,. 

219-356..on8 ............................................... '. .. .. A-1871 
. Kelvin, 5919 Noble Avll" Van Nuys, CA 91411, 818-782-6662 .•••••••..• A-1882 

Mills Resistor Co.; 3840 Catalina St, Los Alamitos, CA 90720, 213-598-2454 
.................................................................. A-l899 

t Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, WI 53204, 414-271-9900 
•...•..••.••.•.••••••.... ; ....................................... A-1900 

NIC Components Corp., 238 Rle. 109, Farmingdale, NY 11735, 
516-694..0060;800-645-9333 ....................................... A-1910 

§t Nytronics Components Grp., Inc., Or,!nge St, Darlington, SC 29532, 803-393-5421 
.................................................................. A-1911 

§t Ohmlte MIg. Co., 3601 W. Howard St, Skokie, IL 60076, 312c675-2600 
............................................. A.1912-1914,19~~918,1920 

Resistors, Ceramic Metal (Cermet)-4 700 
Ohmtek, Inc., 2160 Liberty Dr., Niagara Falls, NY 14304, 716-283-4025 ••• A.1924 

§ TRW Resistive Products Dlv., TRW Electronic Components Grp., 401 N. Broad St, 
Philadelphia, PA 19108, 215-923-8230 ••••••.•.••••.••.•..•••.•.•.•. A.1954 

t Vishay Resistive Sys. Grp., '63 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 
................................................................. A.1979 

§t Ward Leonard EIec., 31 South St, ML Vernon, NY 10550, 914-664-1000 •...•. 
A·19.86 

§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St, 
Milwaukee, WI 53204 ................................................ 414-671-2000 

Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp., Resistive Products Div., 
1414 Allen-Bradley Dr" EI Paso, TX 79935 ........................... 915-592-4888 

§ Allen Co., Inc" Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 
. . .. .. .. . .. .. .. .. . .. . . . . . .. . .. . .. .. .. .. .. .. .. .. .. .. . .. . .. 818-765-8300;800-423-3186 

§t AMF/Electro Comps. Div., AMF, 2713 Gateway Dr" Pompano Beach, FL 33060 
....................... '" ............. 305-973-6620 

t Armtec Industries, Inc" Daven Components Grp., Manchester Airport. Manchester, NH 
03103 .............. '.' .............................................. :. 603-669-0940 

§Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92507 .... 714-788-1700 
§tCaI-R, Inc., P.O. Box 1397, Santa Monica, CA 90406 '.. ............. 213-450-1761 

§ Carbone Lorraine Inds., 400 Myrtle Ave., Boonton, NJ 07005 ...... .. 201-DE4-07oo 
Clarostat Mfg., Washington St, Dover, NH 03820 .............. 603-742-1120 
Colber Corp., 26E Buffington St, Irvington, NJ 07111 ................ 201-371-9500 
Component General, Inc., 13620 Wright Cir" Tampa, FL 33625 ........ 813-855-6655 

§t Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . .. 402-371-0080 

Detoronics Corporation, 10660 E. Rush St, S. EI Monte, CA 91733 ..... . 818-579-7130 
914-664-2333 
609-429-7800 
219-356-4300 
609-461"-1900 

t Elect Prec. Comp. Corp., tl,w. Sandford Blvd, Mt Vernon, NY 10550 
EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 . 

§t E-Systems, Memcor Div., 1320 Flaxmill Rd., Huntington, IN 46750 . 
§ Gamble, Charles T., Inds., 605 Perkins La, Delanco, NJ 06075 

Meissner Inds., 551' Rte. 10, Dover, NJ 07801 ................ . 
§ Micro-Ohm Corp., 4900 Santa Anita Ave, EI Monte, CA 91731 

201-366-1700 
... 818-442-3310; 

213-686-0535 
t Noble USA, Inc., 151 Stanley St, Elk Grove Village, IL 60007 312-364-6038 
tPrecision Resistor Co., Inc., 1060175 St N" Largo, FL 33543 813-541-5771 

§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 603-669-0054 
§tRCL ElectroniCs, Inc., 195 McGregor St, Manchester, NH 03102 603-627-3831 
§tShallcross, Inc" U.S. 70 Eas~ Smithfield, NC 27577 .... 919-934-5181 

§Rohm Corp., 8 Whatney, Irvine, CA 92718 .... .................. .. 714-855-2131 
§Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700. 

Solrtron/Microwave, Box 278, Port Salerno, FL 33492 .................. 305-287-5000 
StackpOle, Carbon Div., 201 Stackpole St, St Marys, PA 15657 ......... 814-781-1234 
Tel Labs, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 . .. 603-625-8994 

§t Ultronix, Inc., P.O. Box 1090, Grand Junction, CO 81502 ................ 303-242-0810 
t Vermont Precision ReSistor, Codeco Corp. of Vermon~ Box 1170, Stowe, VT 05672 

.. .. . .. .. .. .. . . .. . .. .. .. .. . .. .. . .. .. . . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . ... 802-253-~67 
§tWorkman Elctrn Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Resistors, Ceramic Metal (Cermet)-4700 
Cal-R, Inc., P.O. Box 1397, Santa Monica, CA 90406, 213-450-1761 .•.... A.1829 

§CTS Corporation, Berne Division, 406 Pa": Rd., Berne, IN 46711, 219-589-3111 
..•.••••.•.•...••••....••••.•.•.•..•..•.••••••.•.•.•....•....•...• A·l836 

Ohmtek, Inc., 2160 Uberty Dr., Niagara Falls, NY 14304, 716-283-4025 •.. A.1923 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101, 603-669-0054 

• ........................... : ...................................... A.1935 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 120·1 S. Second St, 

Milwaukee, WI 53204 ............... ,............... . ....... 414-671-2000 
Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp., Resistive Products Div., 

1414 Allen-Bradley Dr., EI Paso, TX 79935 .... '. . . . . . . . .. 915-592-4888 
§ Allen Co., Inc., Robert G. 7267 Coldwater Canyon, N. Hollywood, CA 91605 

.......................................... 818-765-8300;800-423-3186 
Assembly Specialists, 914 Main St, Box 965, Acton, MA 01720 ........ 617-263-9100 

§ Beckman Industrial Corp.~ Electronic Technologies Div" 2500 Harbor Blvd, Fullerton, CA 
92634 .......... : ..................... : ............................... 714-871-4648 

Bourns, Inc, Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 
......................................... .. ... 714-781-5050 

Colber Corp., 26E Buffington St, Irvington, NJ 07111 ....... :'. . . . . . . . . 201-371-9500 
Component General, Inc" 13620 Wright Cir., Tampa, FL 33625 ........ ,. 813-855-6655 

§t CTS Corporation, 905 North West Blvd, Elkart, IN 46514 .............. 219-293-7511 
§ CTS Electronics Corp., Paso Robles Div., Electromechanicali Gp., 500 Linne Rd., Paso I 

Robles, CA 93446.. . ............. , .. .. .. . .. . ... 805-238-0350 
t Crs Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 47906 

........................................................... 317-463-2565 
§ Dale ElectroniCS, Inc., Norfolk Div., 2300 Riverside Blvd, Norfolk, NE 68701 

.. .. . .. .. .. .. .. . . .. . .. . .. .... .. .. . .. . .. . . .. .. . .. .. .. .. . . . . . .. .... ...... 402-371-0080 
Ferro, Thick Film Sys. Div., 27 Castilan Dr., Santa Barbara, CA 93117 805-968-5000 
Hybrid Svcs.lnc., 38 Main St, North Reading, MA 01864 ...... 617-664-5500 

. International Mfg.-Svcs., 50 Schoolhouse La, Portsmouth, RI 02871 ..... 401-683-9700 
§ Jaro Components, Inc., 5549 Powerline Rd" Ft Lauderdale, FL 33309-2883 

............. "'............................. . .... 305-771-7000 
K & M Elctrns., 123 Interstate Dr., W. Springfield, MA 01089 413-781-1350 
Micro-Ohm cOrp., 4900 Santa Anita Ave, EI MO(lte. CA 91731 .. 818-442-3310; 

213-686-0535 
Microplex, Inc., 1977 State College Blvd,Anaheim, CA 92806 ....... 714-979-8833; 

714-634-1535 
Mini-Systems, Inc., 20 David Rd, North Attleboro, MA 02761 617-695-0203 

t Noble USA, Inc., 151 Stanley St, Elk Grove Village, IL 60007 ........... 312-364-6038 
§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 .... _ 914-681-0700 

Solrtron/Microwave, Box 278, Port Salerno, FL 33492 . . . . . . . . . . . . . . . . .. 305-287-5000 
TFMi Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St, 

Philadelphia, PA 19108 ............. ! ....................... .- ......... 215-923-8230 
Weston ControlslPots Div., Div. Fairchild Weston Sys., Inc" Archbald, PA 16403 

...................... .................. 717-876-1500 

§-Product sold throljgh distributors t-Product meets MIL specs A·111 



Resistors, Chip (For Microcircults)-4700 

Resistors, Chip (For Microcircuits)-4700 
Allen-Bradley Co., ElectrOnics Group, Rockwell Corpcratlon, 1201 S. Second st., 

Milwaukee, WI 53204, 414-671-2000 .' ••••.•••.•.•••.•••••••••• A.1796-1799 
§ Alps Electric (USA), Inc., 3553 N. First st.,Sari Jose, CA 95134, 408-946-6000 

••••• ; •••••••••••••••••••••• , •••••••••••••••••••••• : ••••••••••••• 001057 
§ Cal-R, Inc., P.O. Box 1397, Santa Monica, CA 90406; 213-450-1761 •••••• A.1829 
cOale Electronics, Inc., EI'Paao DIY., P.O. Box 26726, EI Paso, TX 79926, 

915;592-3253 •..••••••••••••.•••••••.••••••• -. • • •• • • •• • . • • • • • • . • . •• A.l850 
t ElectrO-FIlrns, Inc., 111 Gllhane st., Warwick Centrallndl. 1'1<., Warwick, AI 02986, 

401,738-9150 .... _ ••••..••••.•.•••.•••.••. ' ........... ,.: .••••••.•.• ; A.l856 
t HyComp Inc., 75 Union Ave •. , Box 3n, Sudbury, MA 01776h 617-443-4631 

....... : .....• ~-.. ~ ..................................... , •.•...... , .. Ae 18!3 
§ KOA Speer Elctms., Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 814-362-5535 

........................................ : ........................ A.1686 
t MePCOI I Electra, Inc., North American Phifips Corp., Columbia Rd., MorriStown, 

NJ 07960,.201,539-2000 ....... " ............. , ..... ;............... A.l890 
'§Micro-Ohm Corp., 4900 Santa Anlla Ave., EI Monte, CA91731, 

818-442-3310;213-6116~535 ....... : ............................. ".A.1896 
tMlnl-Systems, Inc., 20 David Rd., North Attleboro, MA02761, 617-69~203 

... . : .............. ' ............................................... A.19jla 
Ohmtek, Inc., 2160 Uberty Dr., Niagara Falls, NY 14304, 716-283,4Q25 •••. A.1923 

§t RCD Components, Inc., 330 BadIord St., Manchester, NH 03101, 603-6$9~54 
.•••••• : ................................... ;.. .. .. .. .. • .. .. • .. ... A·1935 

State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16801, 814-35,5-8004 
................................................................. A·1949 

TRW Resistive Products Div."TRW Electronic Componenta Grp., 401N. Broad st., 
Philadelphia, PA 19108, 215-923-6230 .............................. A.1954 

Vlahay Resistive Sys. Grp., 63 Uncoln Hwy., Malvern, PA 19355, 215-644-1300 
............. ; ...... .' .......... ,.: •• : • .. • .. . • • • • . • • • • • .... • • • • • . . • • •. A·1975 

'Allen-Bradley Co,. Electronics Group, OiV, of Rockwell 'Coip" Resistive Products Oiv .• 
1414 Allen-Bradley Or., EI Peso, TX 79935 ............................ 915-592-4888 

'§Allen Co., Inc" Robert G., 7267 ColdWater Canyon, N. Hollywood; CA '91605 
.................................... , ............. , ...... 818-765-8300;800-423-3186 

Assembly Specialists, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 
Bourns, Inc., Resistive Components Group. 1200 Columbia Ave., RiverSide, CA 92507 

.. , ............. ", ........ , .................... , ....... , .. ,...... 714-781-5050 
§Caddock Electronics. Inc., 1717 Chicago Ave, Riverside, CA 92507 ..... 714-766-1700 

Component General, Inc., 13620 Wright Cir ,'Tampa, FL 33625 813-855-6655 
Corning Glass'Work". Comill!l Elctrns., Houghton Pk., Bldg. A-2, Corning, NY 14830 

........................ , .......• ,., .. , .. : ........ ,., ... , ....... ,. 607-974-8725 
CTS Corporation, 90S North West Blvd., Elkart IN 46514 .. , ............ 219-293-7511 

, t CTS Corporation. Microelectronics Oiv, 1201. Cumberland Ave., W. Latayette, IN 47906 
... , , ..... , , . . . . . . . . . ..... , ..... " . ' ........... ', ......... , . . . . . .. 317-463-2565 

§t Dale Electronics, Inc., Norlolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 
.... , .... , .. , .......... , ... : .. ,'. 'j." ....... ,. : ..... , ... ' .. : ... " ........ , 402-37H)080 

ERec Instruments. Inc., P.O.Bo~ 9610, Daytona B<;h., FL 32020 ........... 904-253-5328 
t EMC Technology Inc, 1971 Old Cuthb9rt'Rd., Cherry Hill, NJ 08034 ..... 609-429-7800 
t Environmental Conim., 3150 PUI,lma.n St. Costa Me~ CA 92627 ........ 714-557-7800 

§tFilm Microelectronics, 17 A St, Eiurlingtol),MA 01803 ........ , .......... 617-272-5650 
§ Hi-Tech Cornponents, Milsui?ishi internatio~aI Corp., 520 Madison Ave., New York, NY 

.10022 .... , ......... , ................... :,"'" ........................ 212-605,2,607 
Hybrid Svcs.lnc., 38 Main St,~ort~ Reading, MA 01864 ................ 617-864.5500 

tHybrid Sys~ems Corp., 22 Unnell Circle, Billerica, MA 01821 ..... , ....... 617-667"8700 
, Hy-Tec Industries. Oiv. bf Topo Industries, Inc., P.O. Box 91. Shoreham, NY 11786 

................................ : ....................... " ............ 516-744-5062 
§ lEI-ISKRA Electronics, Inc" 222 Sherwood Ave., Farmingdale, NY 1173.5 ' 

................. , ................................................ 516-753-0400 
International Comps. Corp., 105 Maxess Rd., Melville, NY 11747 ........ 516-293-1500 

t Internaijonal Mig. Svcs.. 50 Schoolhouse La, Portsmouth, RI 02871 ., .... 401-683-9700 
§ Jaro Components, Inc., 5~9 Powerline Rd., FtLauderdaie, Fl 33309-2883 

........... , ........ , ..... ,., ......... ,., ...... " .... ,., ..... , ..... ,.,' .. 305-nl-70oo 
§ KOI ElectroniCS, Inc" Engelmann & Pyrofilm Divisions. 60 S. Jefferson Rd. Whippany, NJ 

07981 .. , ................................................ ' 201-887-8100 
§t Kyocera Inti. Inc., Elctrn. Comps. Grp., 11425 Sorrento Valley Rd., San Diego, CI; 92138 

...................................... : ... : ....... , ........ , ....... , ... 619-454-"800 
§ Liberty IntI. Corp., 2539 237th St, Suite F. Torrance. CA 90505 .......... 213-539-6452 
tMicroplex.lnc" 1977 State College Blvd,. Anaheim, CA 92806 , .. "'.,.,' .714-979<>8833; 

714-634-1535 
§Morris Entprs" 16799 Schoenborn St Sepulveda, CA 91343 ... , ..... , .. 818-894-9103 
§Murata Mig. Co., Ltd., 2~-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, J.apan,.JAP~ 

........... , ....... ',.,.,., ......... ' .... , .. :' ..... ,., .. -.'" ., ............. 075-951-911.1 
National Micronetics, Route 28, West Hurley, NY 12136' , ... , ...... ,: ... 914-338-0~3 

'. §NIC Components Corp., 238 Rte. 109, Farmingdale. NY 11735 , ... ', .. , ... 516-694-0060; 
." . , 800-!l45-9333 

t piconics, 26 Cummings Road. Tyngsboro, MA 01879 .... , ........ , ..... ·'617-649-750'-
§t Res-Net, 110 Route 10. Whippany; NJ.07981 , ............... 201-887-2?60;oul of state 

. 800-526-0704 
Roederstein Elctrns., Inc .• p.o. Box 5588, Statesville, NC 28677 ., "'" ... , 704-872-8101 

§ Rohm Corp" 8 Whatney, Irvine, CA 92718 ........... . ....... , 714-855-2131 
SMq Tec,hnology Svc. elF- A North American Philips Co. 5855 N. Glen Pk. Rd., 

Milwaukee, WI53209 ................ , .... ,.,', ... : ................ ) ... 800-431·4444 
SOI~ron/Mlcrowave, Box 278, Port Salerno, FL 33492 , .......... , ..... ' 305-287-5000 

§ Sprague Electric Company •. Oistribution Division, 481 Marshall St. No. Adams, MA 01247 
. .. .. .. .. .. .. .. . " 413-864-4481 

§Tec:hno-Components Corp,,7803 Lemo~a, V8IfNuys, CA 91405 .. 818-78,.,642 
!hic~fiIrn Inn, AI. 1-Box 85-0, Indian Head.,MO 20640 .................. 301-375-8666 

Resistors, Composition, Carbon-4700 
§t Ohmite Mfg, Co., 3601 W. Howard st., Skokie, IL 60076, 312:675-2600 

c .•• , ........ , ............... , .................... ' .••• , .••.• ,.' A.1919-1921 
§'TRW Resistive Produc1s Div., TRW EIec1ronic Components Grp., 401 N. Broad st., 

PhlladelPhia,PA 19108, 215-923-8230 ................................ A.1955 
§ Allen-Bradley CO., Electronics Group, Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204 ................................... : ............ 414-671-2000 
Aller>-Bradley Co., Electronics Group, Oiv. of Rockwell Corp .•. Resistive Products Oiv., 

1414 Allen-Bradley Or., EI Peso, TX 79935 .......... : ............ " .. 915-592-4888 

PRODUCT INDEX & DIRECTORY 
§ Allen Co. Inc .• Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 

.. "., ... , .. ,.,',.,',.,., ...... , ...... , ........ : ..... ,., 818-765-8300;800-423-3186 
Concept Industries. App-Rep. Inc.. 3641 san Gabriel River Pkwy. Pico Rivera. CA 90680 

... ,.,', ..... ,.,", ... , ................. , .............. , .. " ......... , .. ,213-699-0918 

~~~~: ~5:'~~~~stS::d.4~~N Y'l:l~ '1oo1'S"":' "~}~!~~~ 
ETI Electronics, 5751 Miami Lakes Or., Miami lakes. FL '33014' .3.05-556-4000 

§GC Elctms., 400 S. Wyman !It, Rockford, IL 61101 .......... , .......... ,. !l15-98il-8661 
§International Comps. Corp., 105 Maxess Rd., Melville, NY 11747 ........ 516-293-1500 
§ KOA Speer Elctrns:, Bolivar Or, P,O. Box 547, Bradford, PA Hl70t .: .... 814-362·5535 
§ Panasonic, Ind'l Elctrn, Cornps., P~nic, Eictm. Cornps. Oiv .. Box 1503, Secaucus, NJ . 

. 07094 , .......... , ......... : ... , ......... , .... ,.: ..... : ... :., .. : ......... 201-348-7000 \, 
§tRCD.Corni>onents,lnc .• 33.0 Bedford St,Manchesier, NH ~101. ... '. .... 603-669-0054 

§Shokai F.ar East. Ltd. 260 North Centra; Ave. Hartsdale, NY 10530. ..... 914-681~7oo 
St8ckpole, Carbon Div .• 201 .Stackpole St, St Marys. PA·15857. ,' ........ 814-78,.,234 

t Vemil8ch..3OO' Marcus Blvd., 'Deer Pk., NY 11729 .,..................... 516-586-5100 
§t Workman Elctrn, Prods., BOx 3828. Sarasota, FL .33578 .:., ............. '813-371-4242 

ReSistors, Decilde-4700. .' 
, 'o.l)8r8l Resistarlce, Inc., A Pnmti Technology Company, Twin 'Lakes Rd.; P.O • 

Box :185, N. Branford, CT 0.6471,203-481-5721 ••••••.•••••• , ••.••••• 001233 
Julie Resch, Labs., 211 Weal 61st st., New Y~, NY 10023, 212-245-2727 

..... : ..................... ; ......... , .................. ,." •••••. ' 001255 
Mills Res/stor Co" 3840 Catatlna St" Los Alamitos, CA 90720, 213-598-2454 

........................................... , ...................... A·l899 
, § Ohmlle MIg. Co., 3601 W, Howard st., Skokie, IL 60076, 312-675-2&ci0 ••• A.192O 

Tech Labs., Inc., Bergen & Edsall Blvds., Palisades Pic., NJ 07650, 20.1-944-2221 
.. , ••.•.••• , ...... , .. , .... ,.,." ..... ,., •.•••• , ......... ,., ...... 801701 

§AEMC; 99 Chauncy. Boston, MA .02111 ........ : ....... ,. 617-451-0227;800-343-1391 
§Allen-Bradley Co" Electronics Group, Rockwell CorporatiOn, 1201 8. Second St: 

Milwaukee, WI 53204 ............................... ' ..... : .. , .. .. ... 41.4-671-2000 
Allen-Bradley Co. Electronics Group, Oiv. of Rockwell Co'll., Resistive Products Oiv., 

1414 Allen-Br8llley Or., EI Peso, TX 79935 ......... , .... _ ............... 915-592-4888 
§t AMF/Electro Camps. Oiv. AMF, 2713 Gateway Or, Pompano Beach, FL 33060 

.. " ....... ,., ......... "., ..... " ...... , ............. " ..... " .. ,., , .. 305-973-8620 
t Am1tec Industries. Inc. Oaven Components Grp., Manchester Airport, Manchester; NH 

03103 ..... , ........... , ........ "., .... , ... ,., ... ,., ,.,', ............. 603-669-0940 
§ Beckman Industrial Corp., Electronic Technologies Oiv., 2500 Harbor Blvd., Fullerton, CA 

92634 ............................ , ..... ,', ........ ,"', ..... ,." ...... 714-87.1-4848' 
§Caddock Electronics, Inc., 1717 Chicago Ave. Riverside,CA 92507· .... , 714-7.86-1700 

COS - Colorado Data Sys. 3301 W. Hampden, U,n~ C, Englewood, CO 80110 
............ , ............ ,., ............... , .. , ... ,., ........ ,.,., ..... 303-762-1840 

Consoliqated Resistance Co, America, 222 Lake Ave, Yonkers. NY 1070.1 
.. , ........ " ................... , .............................. : ....... 914-VD;3-59oo 

§t Dale Electronics, Inc.. Noriolk Oiv., 2300. Riverside Blvd., Norfolk, NE'68701 
., ............ , ..... , ........... , ......... " ............ , ..... , ........ 402-371-0080 

Elect Prec. Comp. Corp. 11 W, Sandford Blvd., Mt Vemon, NY 11)550 .: 914-864-2333 
Electro Scientific Inds. 13900 NW. Science Pk. Dr. f!ortland, OR 97229 , 

.... : ...... , ......... , ......... ,., ...... ,.,., ... , ... , .. :, ...... ,', ...... , 503-641-.4141 
§Gamble, Charles T".Inds., 605 Perkins La, Delanco. NJ 08075 ..... , .... 609-461-1900 

International Mig. Svcs., 50 Schoolhouse La. Portsmouth, RI 02871 ... ,. 401-683-9700 
§ Jaro Components, Inc., 5549 Powerline Ad., Ft Lauderdale, FL 33309-2883 

..... , ..... , ................. ,. , ................... ,.,', .... , ... '. .... :, 305-771-7000 
Meissner Inds., 551 Rle. 10, Dover, NJ 07801 ...... ! ......... ,. ......... 201-366-1700 
Micro-Ohm COrP.,,49OO Santa Anna Ave. EI Monte, CA 91731 ........... 816-442-331 0: 

213-666-0535 
Ohmlel<, Inc. 2)60 Uberty Or., Niagara Falls. NY 14304' ................. 716-283-4025 

§t RCO Compot\ents, Inc. 330 Bedford St, Marichester, NH 03101 . . . . . . .. 603-869-0054 
. Shallironix Corp" Preston St, P,O. Box 235, Selma, NC 27576 .......... 919-965-6346 
tSohio Engineered Materials Co., Unn of SOhio, p, O.·Box 156. Niagara Falls, NY 14302 

..... , .. , .. ,.,', .. , .. ,." .. " ..... ,:, ... , .. , .. , ... ,,, ... : ............... 716-278-2000 
Teffex Instruments, I~c;, P.D. Box 281, Fairview Village, PA 19409-0281 

............ :., ...... , .... ,., ... "., ..... ,.: .. , .. ,., ....• , ........... ". 215-539-6050 
URronix, Inc., P.O. Box 1090, Grand Junction, CO 81502 ................ 303-242-0810 
Vishay Resistive Sys: Grp., 63 LincoInHWy" Malvern, PA 19355 ..... , ... 215-644-1300 

ReSistors, DepOSited Carbon-4700 . 
Micro-Ohm Corp., 4900 Sanla AnHa Ave., EI Monte, CA 91731, 
818-442-3310;213"68~535 .............................. ,........... A •. 1895 

§ Allen Co, Inc., Robert G., 7.267 Coldwater Canyon, N, Hollywood. CA 91605 
, ......... , ........ ,' ._ ...... , ...... ' .... , ............... '818-765-8300;600-423-3186 

Dale Electronics, Inc., Norfolk Div.,23OO Rive<Side Blvd. Norfolk, NE 68701 . 
.. , ........... , ...... , ................... ,...................... 402-371-0080 

§KOA Speer Elctrns., Bolivar Or., P.O. Box 547, Bradford; PA16701 ...... 814-362-5536 

Resistors, Disk, ,Rod & Tube-4700 
E-Systerns, Memcor Div., .1320 FlaJirnlll Rd., Hunli!lgton, IN 46750, 2.19-356-4300 

.......................... f.· •••••....•••••.. ~, •••••••••••••. •...•. ,". A,.1869 
K & M EIc1rns., 1231ntetstala Dr., W. Sprlnglleld, MA 01089, 413-781-1350 

...................... , .......... '.: ...... ; .................. , •.•. A.1679 
§ KDI Elec1ronies, Inc., Engelmann & Pyrofilm. Divisions, 60 S. Jefferson Rd., 

Whippsny, NJ 07981, 201-687-6100·'· ................ i'.: ... , .......... A.1881 
.Mllis Resistor Co., 3840 Catalina st., los Alamitos, CA 90720,213,598-2454 

........................ , .............. , .................... .' ........ A·,1899 
t Sohlo Engineered Materials Co., Unit of Sohio, P. 6; Box 156, Niagara' Falls, NY 

TR~~::~::~:g!s Di~:: TRY; Ei~~I~·C~;;,p~;,-.;~i; G.p;:401'N: 'Bro~l:'~ 
Philadelphia, PA 19108, 215-923-8230 .. ,., ........................ , A.1957 

Component General. rnc" 13620 Wright Cir., Tampa. FL:·33525 .. "...... 813-855-6655 
§ Dale Electronics, Inc .• NorfQlk Oiv., 2300 Riverside Blvd. Norlolk, NE 68701 

., .• , ... , ..• " ....... , .•. ,., .. " ........ , c •. '.:. ", .. ,'. t . ............... 402-3.71~80 
Gamble, Charles T, Inds. 605 Perkins La. Delanco. NJ08075 .......... 609-46,.,900 
Huntington Electric Inc. P.O. Box 366, Dept EEM So-81 , HUntington, IN 46750 

.......... , .. , ....... , ........ , ............................. , ........ ".219-356-0776 
Milwaukee Resistor Corp., 700 W. Virginia St .• Milwaukee, WI 53204 ':... 414-271-9900 

§t RCO Components, Inc;, 330 Bedford St, Manchest"" NH 03101 S03-6El9-OO54 



PRODUCT INDEX & DIRECTORY 

§t SoIHron/Microwave, Box 278, Port Salerno, FL 33492 .. . . . . . . . . . . . . . . .. 305-287-5000 
Stackpole, Carbon Div., 201 Stackpole St, St Marys, PA 15857 ......... 814-781-1234 
Thickfilm Inl'l., At l-Box SS,,(), Indian Head, MD 20640 .................. 301-375-8666 

§ Ward Leonard Elec.. 31 South St, Mt Vernon, NY 10550 ................ 914-864-1000 

ReSistors, Film, Metallized & Nonmetallized-4700 
Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St., 

Milwaukee, WI 53204, 414-671-2000 .•....•.•.•..•.••.••.•.•••• A.1784-1798 
§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 

......................................................... A.1804-1807,1810 -1814,1816 -1819,1826,1827 
§ Capsr Componants Corp., Div. of Diplomat Elactronics, 25 Dubon Ct, 

Farmingdale, NY 11735, 516-454-6390 •••.•••••••••..•••••••••••.••• A.1013 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 

90660, 213-699-11918 •••.••.•••••• • • • • . . • • • • . • • • • . • • • • • . • • • • . • • • •• A.1833 
§t Corning Glass Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Corning, NY 

14830, 607-974-6725 •• • • • • . • . . • . • • • • . • . • • • • • • • • . . • • • . • • • • . • . • . • •• A.1068 
Dai·fehi Shoji of Amer., Inc., 150 Fifth Ave., New York, NY 10011, 212-691-9050 

...••••••••••...•.••••..••••..•.••.••.•••.•.•.•.••.•.••.•••.•.•.. A.1071 
Dale ElectroniCS, Inc., EI Paao Div., P.O. Box 26728, EI Paao, TX 79926, 

915-592'3253 ...•.•••..•.••••.••••.• A.1850, 1852, 1853, 1860, 1861,1862,1863 
t Electro-Films, Inc., 111 Gllbane St., Warwick Centrallndl. Pk., Warwick, RI 02886, 

401-738-9150 ..•••••.•.•.••.•.•.•.••.•.•••••••••.•.••••.••••••.•. A·1886 
t HyComp Inc., 75 Union Ave., Box 377, Sudbury, MA 01n6, 617-443-4631 

.••...••.•..•••••.•.•••...•.....••........•....•............•••.. A.1872 
§ Intematlonal Comps. Corp., 105 Maxess Rd., Melville, NY 11747, 516-293-1500 

•••••.•••••••••••••••.•.•.•••••.•.••.•..•••.•..••••••.•••.•.••..• A·1876 
ISL Products Inl'l, Ltd., 235 P Robbins Lane, !?yosset, NY 11791-6093, 

516-822-9601 •••...••••.•.•••••....•....•••..•.•••.•...•.•••.•.•. A.18n 
§ KDI ElectroniCS, Inc., Engelmann 80 Pyrofilm Divisions, 60 S. Jefferaon Rd., 

Whippany, NJ 07981, 201-687-8100 •••.••.••••••.•.•.••.•.•.••.•..• A.1881 
§t KOA Spaer Elctms., Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 814-362-5536 

...•••..•.•.•..•.•••....•••.•.••••.....••.•..•....•.•...•..• A.1884,1886 
§t MepcollElectra, Inc., North American Philips Corp., Columbia Rd., Morristown, 

NJ 07960, 201-539-2000 .•.•.•.•.•..• • . • . • . • • . • . • . • . • . . . • . • . • • • . •• A.1890 
§t Micro·Ohm Corp., 4900 Santa Anita Ave., EI Monte, CA 91731, 

818-442-3310;213-686-0535 .•.....•....•.•.•..•.•...••.•..•.• A.1893,1896 
Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 

404-952'97n •........................................ ;.......... A.1909 
§ NIC Components Corp., 238 Rte. 109, Farmingdale, NY 11735, 

516-694-0060;800-645-9333 •.•.....•.•.•.•..•.•••..•..•••.•.•..•.• A.1910 
§t Ohmite MIg. Co., 3601 W. Howard St., SkOkie, IL 60076, 312-675-2600 •.• A·1919 

Ohmtek, Inc., 2160 Liberty Dr., Niagara ·Falls, NY 14304, 716-283-4025 •.• A·1923 
§ Precision Resistive Prods., Inc., P.O. Box 189, Highway 61 South, MediapoliS, IA 

52637,319-394-9131 •••.....••...••••.•.•..•....••..•..•••..•.•.• A.1929 
§t RCD Components, Inc., 330 Bedford St., Manchester, NH 03101, 603-669-0054 
, .•.•.•••••••...••••.•.•.•.••.•••.••.•.•.••.••.•.•.•••••.•••••.•.• ·A·1935 

RCL Electronics, Inc., 195 McGregor St., Manchester, NH 03102, 603-627-3831 
.•..•.•.••..••.•..•.•.•..•.•.•.•.•..•.•.•...•...•....••......•.... A.1941 

Shallcross, Inc., U.S. 70 East, Smithfield, NC 27577, 919-934-5181 •....• A.1941 
§t Res-Net, 110 Route 10, Whippany, NJ 07981, 201-887-2260;out of state 

800-526-11704 •..•••.•.••.•..••.•.•.••.•.•..••••...••.•.••••.•.••• A.1943 
State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16801, 814-355-6004 

•.•.•.••••..•.•.•••••..•••.•.•.••••.••.•••.••.••••••.•.•.••••.••• A·1949 
Tel Labs, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053, 

603-625-8994 •.••.•.•.••.•..••..••.••.••••.••..•...•.•.•..•.•••.• A.1952 
§t TRW Resistive Products Div., TRW Electronic Components Srp., 401 N. Broad St, 

Philadelphia, PA 19108, 215-923-6230 .•.••.•.••••.•.•••••... A.1954-1957 
§t Vamistor Corp., 115·lndustrial Pk., Sevierville, TN 37862, 615-453-0001 •• A.1967 

§ Victoreen, Inc., Component Dlv., 10101 Woodland Ave., Cleveland, OH 44104, 
216-795-8200 ...•.••...•.•••.....••..•••.•..•••••.••.•••..•• A.1968,1970 

§t Vishey Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 
•.•.•. : .....•..........•.•.•..•..••..•.•.•..•.•.•.••....•.•.•.... A.1984 

Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp, Resistive Products Div., 
1414 Allen-Bradley Dr., EI Paso, TX 79935 ........... 915-592'4888 

§ Allen Co, Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 
. . . . . . . . . . . . . . . . . . . . . . . . 818-765-8300;800-423-3186 

Colber Corp., 26E Buffington St., Irvington, NJ 07111 .................... 201-371-9500 
§t Dale Electronics, Inc., NorfOlk Div, 2300 Riverside Blvd., Norfolk, NE 68701 

...................................................................... 402-371-0080 
Ettec Instruments Inc., P.O. Box 9610, Daytona Sch., FL 32020 .......... 904-253'5328 
EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 . ." 609-429-7800 

t Engelhard Corp., 70 Wood Ave. S.,lselin, NJ 08830 .................• 201-321'5900 
t Environmental Comm., 3150 Pullman St, Costa Mesa, CA 92627 ...... 714-557-7800 

Ferro, Thick Film Sys. Div., 27 Castilan Dr., Santa Barbara, CA 93117. 805-968-5000 
• Goldwell Comps., 1815 W. 205th S1 Ste. 201, Torrance;CA 90501 ...... 213-533-1228 

§ Hi·Tech Components, M~suQishi Intemational Corp, ·520 Madison Ave., New York, NY 
10022 ................................................................ 212-605-2607 

Hybrid Systems Corp., 22 Linnell Circle, Billerica, MA 01821 ............. 617-667-8700 
t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 68818 

.. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-694-6111 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

....................................................................... 305-771-7000 
§Kahgan Elctrns. Corp., 605 Peninsula Blvd, Hempstead, NY 11550 .. : .. 51&538-2300 
§ Liberty Inti. Corp., 2539 237th St, Su~e F, Torrance,.CA 90505 .......... 213-539-6452 

§t MepcollElectra, Inc., Airport Road, P.O. Box 780, Mineral Wells, TX 76067 
. ................................................ 817-325'7871 

t Mini·Systems, Inc., 20 David Rd, North Attleboro, MA 02761 . . . . . . . . . . .. 617-695-0203 
t Noble U.SA, Inc., 151 Stanley SI., Elk Grove Village, IL 60007 ........... 312-364-6038 
§ Panasonic, Ind'l Elctrn. Comps., Panasonic, Elctrn. Comps. Div., Box 1503, Secaucus, NJ 

07094 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-348-7000 
Roederstein Elctrns., Inc., P.O. Box 5588, Statesville, NC 28677 ..... 704,872-8101 

§Rohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§Shokai Far East, Ltd, 280 North Central Ave., Hartsdale, NY 10530 .. ." .. 914-681-0700 

§t Solitron/Microwave, Box 278, Port Salerno, FL 33492 .................. 305-287-5000 
§Sprague Electric Company, Distribution Division, 481 Marshall St, No. Adams, MA 01247 

..................................................................... 413-664-4481 

Resisto,rs, Four Terminal-4700 

§Stettner Elctrns., 6135 Airways Blvd., Chattanooga, TN 37421 ........... 615-892"()291 
Thicklilm Inl'~ Rt l-Box 85-0,lndian Head, MD 20640 .................. 301-375-8686 

§t Uttronix, Inc., P.O. Box 1090, Grand Junction, CO 81502 ................ 303-242"()810 
t Vermont ·Precision Resistor, Codeco Corp. of Vermont, Box 1170, Stowe, VT 05672 

........................................................... .. 802-253-8567 
§tVishay Angstrohm, 1 Precision PI, Hagerstown, MD 21740 .... . .'. 301-739-8722 

Resistors, Flame Retardant-4700 
Concept Industries; App·Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 

90660, 213-699-0918 ..... ,.......... • • . • . • • . • . • • • • • • . • • • • . • . • • • •. A.1833 
Electro Comp., Inc., 2415 Main St., Stratford, CT 06497,203-375-5811 .•• A.1865 

§ Intemational Comps. Corp., 105 Maxess Rd., Melville, NY 11747,516-293-1500 
.••••.•.•.••..•...•.•.•.•.•.•.•..••.•..•.•.•••...••••...•..•••.•. A.1876 

§ Micro-Ohm Corp., 4900 Santa Anita Ave., EI Monte, CA 91731, 
818-442-3310;213-686-11535 •....•.•.•••.•.•..•.•..•.••.•••.•.•..•. A.1895 

§ Mills Resistor Co., 3840 Cstalina St., Los Alamitos, CA 90720, 213-598-2454 
.••••.••••••.••••.•.••••••••••••••••••••• ~ .•••••.••••••.•..•••• :. A·1899 

Murata Erie North America, Inc., 1148 Franklin Rd., S.E., Marietta, GA 30067, 
404-952-97n •••••..•••.•••.•••••.•.•..•.•.•••.•.••• , •..••••••••. A.190B 

NIC Components Corp., 238 Rle. 109, Farmingdale, NY 11735, 
516-694-11060;800-645-9333 ....................................... A.1910 

Ohmite MIg. Co., 3601 W. Howard St., Skokie, IL 60076,312-675-2600 
.• ••.•.•••. .... ..•.•••••.•••.•.. .•.•.•. ••.•.••••.••• A.1913, 1920,1921 

§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101, 603-669-0054 
. . .•.•..•.•.....•..•.•.••.••.•.•.•.•....•.•••.•.••••.•.•.•....•.•. A-1935 
§t TRW Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St., 

Philadelphia, PA 19108, 215-923-6230 •.....••...•..•.•..•.•.•.•.... A.1954 
Vishay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 

...••.••..•.•.•.•.•.•••.••..•.•..•.•.•.•.••.•.•..•....•••.•.•.... A.1979 
§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1;101 S. Second SI., 

Milwaukee, WI 53204 ............................... . ..... 414-671-2000 
Allen-Bradley Co, Electronics Group, Div. of Rockwell Corp., Resistive ProdUcts Div, 

1414 Allen-Bradley Dr, EI Paso, TX 79935 915-592-4888 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-765-8300;800-423-3186 
§t AMF/Electro Comps. Div., AMf', 2713 Gateway Dr., Pompano Beach, FL 33060 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-973-8620 
t Armtec Industries, Inc., Oaven Components Grp., Manchester Airport, Manchester. NH 

03103 ..... ....................................... 603-669-0940 
§Caddock Electronics, Inc., 1717 Chicago Ave, Riverside, CA 92507 ..... 714-788-1700 

Colber Corp., 26E Buffington St, Irvington, NJ 07111 ................... 201-371-9500 
§ Corning Glass Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Coming, NY 14830 

...................................................................... 607-974-8725 
§ Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-371-0080 
Elect Prec. Comp. Gorp., 11 W. Sandford Blvd., MI. Vernon, NY 10550 .. 914-664-2333 

§tE'Systems, Memcor Div., 1320.Flaxmill Rd, Huntington, IN 46750 : ...... 219-356-4300 
ETI Electronics, 5751 Miami Lakes Dr., Miami Lakes, FL 3301,\ ......... 305-556-4000 
Gamble, Charles T.,lnds., 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
General Resistance, Inc., A Prime Technology Company, Twin Lakes Rd, P.O. Box 185, 

N. Branford, CT 08471 .................. 203-481-5721 
Huntington Electric Inc, p.o. Box 366, Dept EEM 8()"81 , Huntington, IN 46750 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-356-0778 
§ IEHSKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............ 516-753-0400 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

................................ .............. 305-771-7000 
§ Kahgan Elctrns. Corp., 805 Peninsula Blvd, Hempstead, NY 11550 .. 51 &538-2300 
§KOA Speer Elctrns., Bolivar Dr., p.o. Box 547, Bradford, PA 16701 ..... 814-362-5536 
tKRL Elctrns.,160 Bouchard st Manchester, NH 03103 ... 603-668-3210;80()"257-3300 

Lectrohm Div. of Capco, Inc., Box 1028, Grand Junction, CO 81502 303-243-8480 
§ Liberty Inti. Corp., 253~ 237th SI., Suite F, Torrance, CA 90505 .......... 213-539-6452 

§t MepcOI I Electra, Inc., l\irport Road, P.O. Box 760, Mineral Wells, TX 76087 
............................... 817-325-7871 

§New·Tone Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ...... 201-748-5089 
tNoble U.SA, Inc., 151 Stanley St, Elk Grove Village,lL 60007 ........... 312-364-6038 

Ohmtek, Inc., 2160 Liberty Dr., Niagara Falls, NY 14304 ................ 716-283-4025 
§ Panasonic, Ind'i. Elctrn. Comps., Panasonic, Elctm. Comps. Div., Box 1503, Secaucus. NJ 

07094 ................ . .. .". . . . . . . .. 201-348-7000 
§ RCA Distr. & Special Prods. Div, RCA Corp., 2000 Clements Bridge Ad, Deptford, NJ 

08096 ................. . . . . . . . . . . . .. .............. . . .".... 609-541-3636 
Roederstein Elctrns., Inc, P.O. Box 5586, Statesville, NC 28677 704-872-8101 

§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681"()700 
Sylvania Electronic Components, Philips ECG Inc., A North American Philips Co., 100 

First Ave, WaRham, MA 02254 .............. :..... ............... 617-890-6107 
Tel Labs, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 803-625-8994 
Thickfilm Inl'1, At l-Box 85-0, Indian Head, MD 20640 301-375-8866 
URroni .. Inc., P.O. Bbx 1090, Grand Junction, CO 81502 303-242-0810 
Vamistor Corp., 115 Industrial Pk.,.Sevierville, TN 37862 615-453-0001 

§Ward Leonard Elee., 31.8outh St, Mt Vernon. NY 10550 914-664'1000 

ReSistors, Flux Sensitive-4700 
Colber Corp., 26E Buffington St, Irvington, NJ 07111 

ReSistors, Foil, Ultraprecision-4700 

201-371-9500 

§t Ultronix, Inc., P.O. Box 1090, Grand Junction, CO 81502,303-242-0810 .•.•.. 

§ Caddock Electronics, Inc., 1717 Ghicago Ave., Riverside, CA 92507 
Vishay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355 . 
Vishay Angstrohm, 1 Precision PI:, Hagerstown, MD 21740 ....... . 

A.1958 
714-788-t700 
215-644-1300 
301-739-8722 

ReSistors, Four Terminal-4700 
Precision Resistor Co.", Inc., 10601 75 St. N., Largo, FL 33543, 813-541-5n1 

TRW·R~~i;.ij~~ Pr;;,j~~ Di~:: iFjVt Ei,;.;i';'-';i~· ?O',,:,~-';~~i~ Grp:: 401' N: 'Br!~~~ 
Philadelphia, PA 19108, 215-923-6230 ...•....•.•..••.•..••..•....•.• A·1955 

EEM 1985 §,......Product sold through distributors t-Product meets MIL specs A.113 



Resistors, Four Termlnal-4700 (Cont'd) 
Colber Corp .• 26E Buffington St.; Irvington. NJ 07111 .................... 201-371-9500 
Huntington Electric Inc .• P.O. Box 366. Dept. EEM So-SI. Huntington. IN 46750 

· ~ ........ . j ................ ......................................... 219-356-0778 
Kelvin, 5919 Noble Ave.. Van Nuys, CA 91411 .................... ..' 818-782-6662 

Resistors, Fuse-4300 - See Vol. B 
Resistors, Glass-4700·., 

Colbel\CQrp, 26E Buffington St..lrvington; NJ 07111 ................... 201-371-11500 
Component GeneiaUnc.. 13620 Wright Cir, Tampa, FL 33625 .... : ..... 813-\155-6655 
ERec InsirurTlents Inc .• P.O. Box 96.10. Daytona 8ch.. FL 32020 .........• " 9Q4-2~5328 
SoIiIron/Mlcrowave, Box· 278, .Port SaIllrno. FL 33492 .•...............• 305-287-5000 

. .Yictoreeo.lnc .• CompOnent Div, 10101 Woodland Ave.. Cleveland, OH 44104 
............................... , .• 7 ..... : ............................... ' ....... 21&-795-8200 , 

§t .Visllay Resistive Sys. Grp.. 63 Uncoln Hwy .• Malvern, PA .19355 .. :....... 215-644-1300 
§t Visllay Angstrohm. 1 Precision PI.. Hagerstowil,MD 21740 .... ,......... 301-739-8722 
§tWorkman Elctrn. Prods,.Box 3828. Sarasota. FL 33578-.................. 81,3-371-4242 

Resistors, Heat Si~k Encased -:- See Resistors,lntegl'~1 
Heat i;>issipator/(Vol. A) 

Resisto.:s, High Frequency-4700 
MillS Resistor Co •• 3840 CataUna St.. Los Alamitos. CA 90720. 213-598,2454 

.•.•.. : •••.••••.•• .' ............. : ............................... , ... A-1899 
. §Allen-Bradley Co, Electronics GroUp. Rockwell Corporation, 1201 S. Second St. 

MilwauKee WI.·53204 ...................................•.•.. ' ... , . . .. .~ 14-671-2000 
Allen-Biadley Co .• ElectroniCs GrouP. Div. of Rockwell Coqi. Resistive Products Div .• 

. .1414 Allen;Bradley Dr .• EI Paso. TX·79935 .............................. 915-592-4888 
§ Allen Co. •. Inc., .Robart G, 7267 Coldwater Canyon. N. Hollywood, CA 91605 

....... ' ................................................. 818-765-6300;800-423-3186 
§tAMF/Electro Corl)ps. Div, AMF. 2713 Gateway Dr, Pompano Beach, FL 33060 

· ............ ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-973-8620 
t Armtec Industries. Inc.. Daven Components Grp.. Manchester Airport, Manchester. NH 

. 03103 ................................................ ."............... 603-669-0940 
§Caddock Electronics. Inc; 1717 Chicago Ave .• RiverSide. CA.92507 . 714-788-1700 
§Carbone Lorraine Inds.;4oo Myrtle Ave .• BOOnton. NJ 07OQ5 •........... 201-DE4-0700 

COmponent Genera~ Inc.. 13620 Wright Cir .• Tampa, FL 33625 .......... 813'855-6655 
§ Dale Electronics, Inc., NOOolk Div.; 2300. Riverside Blvd .• Norfolk, NE 68701 

....................... .. :..... . ... ;' ..... ~ .......... .' ................ 402-371-0080 
§t E,Systems, Merncor Div, 1320 Flaxmill·Rd .• Huntington, IN 46750 ."...... 219-356-~00 

Huntington'Electric Inc.. P.O. Box 366. Dept. EEM 80-81. Huntington. IN 46750 
................. :., ..... ; ........... , ... ' .......................... \ .... 219-356-0778 

t HyComp Inc .• 75 UnIOn Avo., Box 377. Sudbury. MA .01776 .............. 617-443-4631 
I~ternational Mig. Svcs., 5.0 Schoolhouse La. Portsmouth. RI 02871 ..... 401-683-9700 

§ KDI ElectroniCS. Inc .• Engelmann & Pyrofilm DiviSions, 6.0 S. Jefferson Rd, Whippany. NJ 
.07981 ........ :' ......•.....•. : ......... : ...... , ... ' ............ , ........ 201-887-8100 

t KRL Elctrns, 16.0 Bouchard St, Manchester. NH 03103 ... 603-668-3210;600-257-3300 
Lectrohm Div. of .Capco. Inc .• Box 1028; Grand Junction. co 81502 ..... 303-243-8480 

tMini-Systems,lnc, 20 David Rd., North Allleboro.MA 02761 ............ 617-695-.0203 
§t RCD Components. Inc, 33.0 Bedford St. Manchester. NH 031.01 603-'66!Hi054 

RCL Electronics, Inc., 195 McGrego~ St, Manchester. NH 03102 ........ 603-627-38/l1 
Shallcross. Inc.. U.S. 70 East. Smnhfieid. NC 27577 ....... ............. 919-934-5181 
Resistors. Inc.. 5226 W. 26th St. ChicagO. IL 6.0650 ........ ............. 312-652-7555 
Res-Net. 11.0 Route. 10. Whippany. NJ .07961 . .'.:' .............. 201-887-226Q;out of state 

800-526-0704 
t Sohio Engineered Materials Co.. Unit of Sohio. P. O. Box l56. Niagara Falls, NY 14302 

· .................................. : ..... :. . . . . . . .. . . . . . . . . . .. . . .. . . . .. 716-278-200.0 
Solitron/Microwave. Box 278. Port Salerno. FL 33492 ................... 3.05-287-5000 
Tel Labs. Int:., 154 Harvey Rd. PO Box 3,5. Londonderry. NH 03053 .... 6.03-625-8994 
Thickfilm In\'~ At I-Box 65-0. Indian Head. MD 20640 .................. 301-375-6666 
TRW Resistive ProduCts Div .• TRW Electronic Components Grp .• 4.01 N. B'oad'St, 

Philadelphia, PA 19108 ... : .. : ..........•. : .... , ............ " ......... 215-923,8230 
§tUHronix.lnc.. P.O. Box 1090. Grand Junction, CO 81502 ..... j .••....... 303-242-0810 

Victoreen.lnc., Component Div .• 10101 Woodland Ave.. Cleveland, OH 44104 
.......... '": ..............• , .................... " ...... ' ................. ·216-795-8200 

§tVishay Resistive Sys. Grp. •. 63 Lincoln Hwy, Malvern. PA 19355 ..•...... 215-844-1;300 
Vishay Angstrohm. 1 Precision PI, Hagerstown, MD.21740 .............. 301-739-.!l722 

Resistors, High Megohm (Over 22 Megohms)-4700 '. 
§Allen-Braliley C.Ii •• EleetronlcaGroup, Rockwell Corporalion, 1201 S. Second St., 

,'" Milwaukee, WI 53204. 414-671-2000 ................................ A-1787 
§ Caddock Electronics. Inc •• 1r,7 Chicll9Q AI/e .• Riverside, CA 92501. ,14-788-1700 
. • : .......... r. ................ ' •• A-180S-18D7, 1810.1811.1812, 1814.11116, 1817 
Dale ElectrQnlcs. Inc., EI Paso Div.,P.O. Bo,,' 26728. EI paso, TX 79926. 

915-592-3253 ................................. , ...... ~ ....... , .•.•. A-1860 
K &M Eletrns., 123 Interstate Dr •• W. Springfieid. MA .01089. 413-781~1350 

• ............................... ' .......................... : • .. . •. A-.1879 
. § KDlElectronics. Inc •• Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., 

, WhipPany.·NJ .07981. 201-887-81.00 ••••••••••..••• \ •••.•••••••.•• , •• , A-1881 
: 't Mi"i-Systems. Inc •• 20 David Rd •• North·A,ttlebOro. MA .02761.617-695-02.03 

........................... ; ..................................... A.1906 
Murata Erie North America. Inc •• 1148 Frankli".Rd •• S.E., Marietta.GA 30067. 

404-952-9.777 .:; ...................... : •• ; :." ••• : •. , .. •• • .• . • . • . • •. .• A-1909 
: Ohmtek, Inc., 2160 Liberty ·Dr •• Niagara .Falls. NY 14~4. 716-283-4025 ••• A.1923 

§t RCD Components. I,!c •• 330 Bedford St.,Manch.!>ster; NH.G3101.603'669-D054 
.............. , ............ , .............................................. A-1935 

§tTRW Resistive Product" Div., TRW Electronic Components Grp., 401 N. Broad St., 
~lIadelphia, PA 19106; 215-923-8230 ............... 0 • • • • • • • • .. • • • •• A-.1954 

Ultronix. Inc •• P.O. Box 1090, Grand Junetlon;CO'81502. 303-242-0810 ••.•.• 
A-I962 

Viet_no Inc., Component Div.·. 10101 WqocIlarid' Ave., Cleveland, OH 44104, 
218-795-8200 •••.•.•. , ............... : .......... : .. ; ............ "." . A.1969 

Allen-Bradley Co .• Electronics GrouP. Div. of Rockwell Corp.. Resistive products Div, 
1414 Allen-Bradley Dr .• EI Paso. TX 79935 ........................... 915-592-4888 

§ Allen Co .• Inc .• Robert G .• 7267 Coldwater Canyon, N. Hollywood. CA 91605 
...•.. " ............... r. .•.....• : .• 818-765-830.0;800-423-3166 

PRODUCT INDEX &, DIRECTORY 
§tAMF/Electro Comps. Div, AMF. 2713 Gateway Dr .• Pompano Beach,.FL 33060 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 3.05-973-6620 
§ Carbone Lorraine Inds.. 400 Myrtle Ave.. Boonton. NJ 07005 ............ 201-DE4-07\lO 

Colber Corp, 26E Buffington Sl.lrvington. NJ 07111 .................... 2.0\.-371-9500 
Component General. Inc .• 13620 Wright Cir .• Tampa. FL 336~5 ....•....... 813-655-6655 
Consolidated Resistance Co. America, 222 Lake Ave .• Yonkers. NY 10701': 

. . . . . . . . . . . . . . . . .. . ......... : ........................ ." ....... ' •. ' .... ". 91~Y()3.:59OO 
CTS Corpcration. 905 North West· Blvd. Elkart;·IN 46514 ..... , .. ." ........ 219-293-7511 

§ Dale Electronics, Inc .• Norfolk Div .• 2300 Riverside Blvd. Norfolk; NE ,887.01, 
... : ... ; ............. .' .................. ; ...... , .... : ..................... :. 402-371-0080 

-'ERec Instruments InC .• p.o. Box 9610.0aytOrial3ch.; Fl·32020· ..... : ..... : 904-253-5328 
H~Systems Corp., 22 Unnell Circle, Bilierica, MA 01821:: ... : ...... '. 617-667-8700 
'Hyliiiloni~ Inc.. p.o. Box 217. t.:asalle Sta. Niagara Falls, NY 14304·... 71"6-731-~060 
International Mfg. Sves, 50 Schoolhouse lao PortsmOuth. RI 02871 ..... 401-683-970.0 

§ Jaro Components; ·Inc.. 5549 Powellinel=id.. Ft LaudEli'dale. FL 33309-2883 
... : ....... " .......................... , ..................... ;., ..... :; ... ; 305-771-7000 

Kelvin. 5919 Noble Ave .• Van Nuys, CA 914)1 ','" ..... : .............. .", ..• 818-782-6662 
t KRL Elctms.. 160 Bouchard St, Manchester. NH 03103 .. '. 603-668-3210;800-257-3300 

MepcollElectra, Inc.. Nollh American'Philip;,Corp., ColUmbia Rd., Morristown, NJ 07960 
... : ....... ' .... : ............................. : ... , .................. , ..... 201-539-2000 

§t Mapco/ IEIectra, Inc .• AirP9rt Road, P.O. Box i60.Minerai Wells,'TX 76067 
............... ; ........•..................... ' .... : .. ·; ............ : .. ' ... 817-325-7871 

t Microplex. Inc, 1977 State College Blvd. Anaheim. CA 92806 ............ 714-979-8833; 
714-634-1535 

§ Mura.a Mig. :Co, Ltd .• ,26-1 0-2·chome-Tenjin. Nagaoka-Kyo-Shi. Kyoto. Japan, JAPAN 
...................................... c •..................... : .•........ 075-951-9111 

§ Panasonic.lnd'l Elctrn. COIl)ps.. Panasonic. Elctrn. Comps. Div, Box 1503. Secaucus.NJ· 
07094 .:...... ........................ : .................. :........... 201-348-7000 

Penn Alrborne Prods.. Industrial Hwy .• Southampton. PA 18966 ......... 215-355-3400 
RCL Electronics. Inc .• 195 McGregor St.. Manchester: NH 03102 ........ 603-'627-3831 
Stackpole. Carbon Diy .• 2d1 Stackpole St; St. Marys, PA 15657 ......... 814-781-1234 
Tel Labs. Inc .• 154 Harvey Rd. PC Box 375. Londonderry. NH 03053 603-625-8994 

, Thickfilril Int·I .• Rt I-Box 85-0. Indian Head, MD 20640 ................... 301-375-8666 
Vam.istor Corp .• 115 Industrial Pk.. Sevierville. TN 37862 .......... 615-453-0001 

tVishay Resistive Sys. Grp.. 63 Uncoln Hwy .• Malvern, PA 19355 ......... 215-644-1300 

Resistors, High Temperature (Over 12S"'C)-4700 
§ Allen'Bradley Co .• Electronics Group, Rockwell Corporation. 1201 S, Second St • 
. Milwaukee. WI 53204. 414-67·1-20.0.0 •.•.•....•..•••.•..•.•.••.•.•.•. A~1787 

§ Caddock Electronics. tnc •• 1717 Chicago Ave .• Riverside. CA 92507. 714-788-1700 
••.•.•.•..•.•. :.: .......... A·1804-18Q7.1810.1811.1812.1816.1817.1818.1819 

Concept Industrie$, App-Rep. Inc •• 3641 San Gabriel River Pkwy •• PicORivera. CA 
90660.213-699-0918 ... , .••.•.•.•..•.•.•• , ....................... A.1833 

Dale ElectroniCS, Inc •• EI Paso Dlv .• P.O. Box 26728.EI Paso. TX 79926. 
915-592-3253 ..................................... A-1852.1857.1858,1859 

Electro Cqmp .• lnc., 2415 Main St.. ~tlord. CT 06497,203-375-5811 ... A-1865 
KOA Speer Eletrns..Bolivar Dr .• P.O. Box 547. Bradford, PA 16101. 814-362-5536 

... , .......................................................... : ... A-I884 
Micro-Ohm Corp.. 4900 s.nta Anita Ave., Ell\'lonte. CA 91731, 

818-442-3310;213-686-0535 •..••• : •...•.••.•.•.••.• : .• : •.•.•..•••• A-1893 
Mills Resistor Co •• 3840. Catalina. St.. Los Alamitos. CA 90720. 213-598'2454 

.................................................................. A-1899 
t.MlI",aukee Resistor Corp .• 700 W. Virginia St, Mil.waukee. WI 53204. 414-271-9900 

•.•.•..•.•.• : ......... : .................... '.' ....••..•..•...•.••.• : A-·19DO 
• Nytronics Components Grp •• Inc., Orange St. Darlington •. SC 29532, 803-393-5421 

................................. : ................... : .............. A-1911 
§t phmite Mfg. Co. •. 3601 W. Howard St .• Skokie. IL 60076, 312-675-2600 

................................................ : .••.•... ,' .• A-1915-192O 
t Pacific Resistor Co •• 18300 Oxnard St.. Tarzana. CA 91356. 818-345-7811 

:' ••• ,: ...... : ..................... 0 ••••••••••••••••••••• : ••• ' •••••• A-1926 
'§t RCD Components. Inc .• 330 Bedford St.. MancheSter, NH 031.01, 603-6I!9-OO54.· 

................................................................. A-1935 
.§t RCL ElectroniCS, Inc., 195 McGregor St. Manchester. NH .03102. 603-627-3831 

.................................. : .......•.•.•.••....•••.•..•••. A-1936 
§t Shaltcross. Inc .• U.s. 70 East. Smithfield. NC 27577. 919-934-5181 .•..•. A.1936 

tSohioEngineen!cl Materials ~o .• Unit of Sohio. P. 0, Box 156. Niagara Falls. NY 
" 14302, 716-278-2000 .............................................. A.l944 

TRW Resietivil Products Div., TRW Eiectronic Components·Grp .• 401 N. Broad St •. 
• Philadelphia. PA 191.08, 215-923-8230 .......................... ,.... A-1957 

§t Ultronlx. Inc., P.O. B.ox 1090. Grand Junction. CO 81502. 303-242-081'0 ...•.. 
A·1958 

§tVisha'y,Resistiite Sys. qrp,. 63 Uncoln Hwy •• Malvern. PA19355. 215-644-1300 
.••.•.••••.•...••... , ............................................. A·1979 

W,rd Leonard Eiec •• 31 South.St. MI.' Vernon, NY 10550. 914'884-1000 .... : .. 
A·1986 

Allen-Bradley Co:; Electronics GrouP. Div. of Rockwell Corp .• Resistive Products Div .• 
1414.Allen,Bradley Dr .. EI Paso. TX 79935 . '915-592-4888 

§ Allen eo.. Inc.; Robert G., 7267 Coldwater Canyon. N. Hollywood, CA 91605 . 
.:: ............. » .. ; •... , ...... ; .... · ... :.0 ........ : ...... · .818-765-6300;800-423-3186 

§t AMF IElectro Camps. Div .• AMF. 2713 Gateway Dr .• Pompano Beach. FL 33060 
'" . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .... :...... .... 305-973-8620 

t~rrritec'lnduslries,lnc, Daven Components Grp .• Manchester Airpcrt, Manchester.NH 
03103 .............................. , ...................................... 603-669-0940 

·Capco. Box 1.028. Grand Junction. CO 81502 •............ i ............. 303-243-'8751 
Colber Corp .• 26E Buffington St.. IrvingtOn. NJ .07111 ........... ~ . . . . . . .. ·2.o1-371-~500 

, Component General. Inc .• 13p2.o W~ght Cir., Tampa, FL 33625 .......•.. 813-855-6655 
§t Dale Electronics, Inc .• Columbus Oiv .• Box 609. -2064 12th Ave .• Columbus; NE 68601 . 

............. : ...............•..... ; .. : ............... ,: ........ 4()2-564-3131 
§ Date·Electronics. Inc .• Norfolk Div .• 2300 Riverside Bfvd. Nortolk. NE 68701 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . ... 402-371-.0060 
Elect Prec. Camp. Corp .• 11 W. Sandford Blvd.,Mt Vernon; lily 10550 ... 914-664-2333 
ERec Instruments Inc .• p.o. Box 961.0. Daytona Bch .• FL 32020 ........... 904-253-5328 

lit E-Systems, Memcor Div, 1320 Flaxmill Rd. Huntington. IN 46750· .: ..... 219-356-4300 
§tFenwal Elctrns .• 63 Fountain St, Framingham. MA'01701 •. ... 617-872-8841 

Ferro, Thick Film Sys. Div .• 27 Castilan Dr .• Santa Barbara: CA 93117 805-968-sboo 
Gamble. Charles T,lnds .• 605 Perkins La. Qelanco.-NJ .08075 609-461-1900 

A·114 §:-Product sold through distributors t-Product meets MIL sp~cs lSEM 1~5 



( 

PRODUCT INDEX & DIRECTORY 

Huntington Electric Inc., p.o. Box 366, Dept EEM 80-81, Huntington, IN 46750 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-356-0778 

t HyComp Inc., 75 Union Ave., Box 377, Sudbury, MA 01776 .............. 617-443-4631 
§ INRESCO, Inc., 654 Ocean Road, PI Pleasan~ NJ 08742 201-892-5881 

International Mfg. Svcs., 50 Schoolhouse La, Portsmouth,"RI 02871 ...... 401-683-9700 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ... .. ....................... 201-887-8100 
t KRL Elctrns., 160 Bouchard St, Manchester, NH 03103 ... 603-668-3210;800-257-3300 
§Lectrohm Div. 01 Capeo, Inc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 

Meissner Inds., 551 Rte. 10, Dover, NJ 07801 ........................... 201-366-1700 
§t Mepcol I Electra, Inc.-, Airport Road. P.O. Box 760, Mineral Wells, TX 76067 

........ /.. .. .......................... 817-325-7871 
tMini-Systems, Inc., 20 David Rd., North AttlebOro, MA 02761 ..... 617-695-0203 

New England Instr., Robertshaw Conlrols, 14 Kendal Lane, Natick, MA 01760 
.............. .. ........... 617-875-9711 

§ Panasonic, Ind'!. Elctrn. Camps., Panasonic, Elctrn. Camps. Div_ Box 1503, Secaucus, NJ 
07094 .. .. .. .. .. .. .. .. .. .. .. .. .. 201-348-7000 

Precision Resislor Co., Inc., 10601 75 St N., Largo, FL 33543 ( 813-541-5771 
Resistors, Inc., 5226 W. 26th St, Chicago, IL 60650 ............. . .... 312-652-7555 
SolilronlMicrowave, Box 278, Port Salerno, FL 33492 305-287-5000 
Stackpole, Carbon Div., 201 Stackpole St., St Marys, PA 15857 . 814-781-1234 
Tel Labs, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 603-625-8994 
Thickfilm Inl"l., FII. I-Box 85-0, Indian Head, MD 20640 .......... 301-375-8666 
United Foam Plaslics, 172 E. Main St., Georgetown, MA 01833 ........ 617-352-2200 

§t Vishay Angslrohm, 1 Precision PI., Hagerstown, MD 21740 ....... 301-739-8722 

Resistors, High Voltage (1,000 Volts & Over)-4700 
Alden Products Co., P.O. Box 860,117 N. Main 51., Brockton, MA 02403, 

617-583-0160 .................................................... C.1121 
§ Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 

.•.•.••..•..•.••••...••....•••..••.••••• A·'804-'808,1810,181',18'2,18'4 
Julie Resch. Labs., 211 West 61st st., New York, NY 10023, 212-245-2727 

A.1878 
K & M Elctrns., 123 Interstate Dr., W. Springfield, MA 01089, 413-781-1350 

.•..•••....•.....•....•.•..•...•.•....•....•.•.•.••....•••.•..... A.1879 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisklns, 60 S. Jefferson Rd., 

Whippany, NJ 07981, 201-887-8100 .....•.•...•..........••...••... A.I881 
Kelvin, 5919 Noble Ave., Van Nuys, CA 91411, 818-782-6662 •••••••••.. A.1883 
Micro-Ohm Corp., 4900 ll'1nta An~a Ave., EI Monte, CA 91731, 

818-442-3310;213-886-0535 .•...••.•.•.•.•..•••.•.......•.•.• A.'892,1894 
Mills Resistor Co., 3840 Catalina St, Los Alamitos, CA 90720, 213-598-2454 

.•.•.••.••••••....•••••..•••.•.••••••••••••••••.•...•••.•..••.•..• A·1899 
§ Murata Erie North America, Inc., 1-148 Franklin Rd., S.E., Marietta, GA 30067, 

404-952-9777 ..•.•....•.....•••...••••...•...•.••••.•••••••..•••. A.I909 
t Pacific Resistor Co., 18300 Oxnard st., Tarzana, CA 91356, 818-345-7811 

...••.•..•••.•........••.....•.•...•.•••..•••.••..••..•..••....•.• A·,926 
t Precision Resistor Co., Inc., 10601 75 St. N., Largo, FL 33543, 813-541-5771 

......•.•••.••.•...••.....••.•.••.••..•••••...••••••••••.••••••.• A·,93O 
~t nco Components, Inc., 330 Bedford St., Manchester, NH 03101, 603-669-0054 

................................................................. A·1935 
i S""1,,, Engineered Materials Co., Unit of Sohio, P. O. Box 156, Niagara Falls, NY 

14302,716-278-2000 •......•.•..•.•......•••....•..•.•.•.•..•.•.. A.I944 
T"I Labs, Inc., 154 Harv,y Rd., PO Box 375, Londonderry, NH 03053, . 

,,IJ3-625-8994 ..............•...••.•..•.•••..•...••.•.•..•••.•.••. A.1952 
t ":"I'i'N Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St, 

Philadelphia, PA 19108, 215-923-8230 .••.•.•..•.•••••••...•••.••. ,,' A.1957 
V;o'o,een, Inc., Component Div., 10101 Woodland Ave., Cleveland, OH 44104, 

:lHl-795-8200 ...•.•.•..•.•..•...••.•...•.• : •..••.•..•.•..•..••.•.• A.1969 
Vi.hay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 

......•.••..•.•... , .••... , .• ; ..••.••.•.•.••.•••.•...•••.••.•••.•.• A·,979 
Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St, 

Milwaukee, WI 53204.. .. .......... " .. .. .. .. .. .. .. .. .. ... , 414-671-2000 
Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp., Resistive Products Div., 

1414 Allen-Bradley Dr., EI Paso, TX 79935 ........................... 915-592-4888 
American HV Test Systems Inc., Central Garrett Ind'!. Pk., Accident, MD 21520 

. . . .. .. .. . .. . .. .. . .. . .. . .. ........... ,. 301-826'8651 
§t AMF/Electro Comps. Div., AMF. 2713 Gateway Dr., Pompano Beach, FL 33960 

305-973-8620 
t Atlas Engrg. Corp., 10 Cheney St., Dorchester, MA 02121 ... 617-445-7100 

Colber Corp., 26E Buffington St, Irvington, NJ 07111 ......... 201-371-9500 
Componenl General, Inc., 13620 Wright Cir., Tampa, FL 33625' 813-855-6655 
CSI Capacitors, CSI Technlgs., 810 Rancheros Dr., San Marcos, CA 92069 

................................................................. 619-747-4000 
CTS Corporalion, 905 North West Blvd., Elkart, IN 46514 ............... 219-293-7511 

§ CTS Corporation, Asheville Division, P.O. Box 100, Skyland, NC 28776 .. 704-6~6451 
t CTS Corporation, Microelectronics Div, 1201 Cumberland Ave, W. Lafayette, IN 47906 

...... .. ..... 317-463-2565 
§t Dale ElectroniCS, Inc., 'Columbus Div, Box 609, 2084 12th Ave, Columbus; NE 68601 

.................. 402-564-3131 
Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI P'¥l0. TX 79926 

.. .. .. .. .. .. . .. .. .. .. .. .. .... 915-592-3253 
§ Dale Electronics, ·Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 

.. .. .. .. .. .. . 402-371-0080 
tElectro Impulse, Box 870, Red Bank, NJ 07701-0870 ....... 201-741-0404 

Gamble, Charles T., Inds., 605 Perkins La, Delanco, NJ 08075 ...... 609-461-1900 
Hybrid Svcs. Inc., 38 Main St, North Reading, MA 01864 ... 617-664-5500 
Hybrilonics, Inc., P.O. Box 217, Lasalle Sta, Niagara Falls, NY 14304 716-731-9080 
KRL Elctrns .. 160 Bouchard St, Manchester, NH 03103 .. 603-668-3210;800-257-3300 
Mini-Systems, Inc, 20 David Rd., North Attleboro, MA 02761 . . 617-695-0203 

§Murala MIg. Co., Ltd., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan, JAPAN 
075-951-9111 

Ohmtek, Inc., 2160 Liberty Dr., Niagara Falls, NY 14304 ............... 716-283-4025 
§ Panasonic, Indl Elctrn. Comps., Panasonic, Elctrn. Comps. Div., Box 1503, Secaucus, NJ 

07094 .. .. . . . .. .. . .. .. . . . .. .. .. .. .. . .. . .. .. .. . . .. . 201-348-7000 
§tRCL Electronics, I.nc., 195 McGregor St., Manchester, NH 03102 603-627-3831 
§t Shallcross, Inc .. U.S. 70 East, Smithfield, NC 27577 919-934-5181 

Resistors, Low Temperature Coefficient-4700 
Sensitive Research Instrs., 25 Dock St., Mt. Vernon, NY 10550 

§ Square 0 Co., Executive Plaza, Palatine, IL 60067 
Thicklilm Inl'l, Rt I-Box 85-0, Indian Head, MD 20640 

§ Ward Leonard Elec, 31 South St., Mt Vernon, NY 10550 .. 
§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ... 

ReSistors, Hot Molded-4700 

914-699-9717 
312-397-2600 
301-375-8666 
914-664-1000 
813-371-4242 

§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St, 
Milwaukee, WI 53204, 414-671-2000 •..•........••.•.•...• ••• A.,784 ,1787 

§t Ohmite Mfg. Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
............................................................. A.'915,1921 

t Pacific Resistor Co., 18300 Oxnard St., Tarzana, CA 91356, 818-345-7811 
.•..•.•• , ............................................... ,., .••... A·1926 

Allen-Bradley Co, Electronics Group, Div. of Rockwell Corp., Resistive Products Div., 
1414 Allen-Bradley Dr., EI Paso, TX 79935 ........................... 915-592-4888 

§t AMFIElectro Comps. Div_ AMF, 2713 Gateway Dr .• Pompano Beach, FL 33060 
.. . .. .. .. .. . .. ... ................................... 305-973-8620 

§t Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd, Norfolk, NE 68701 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 402-371-0060 

E-Systems, Memcor Div., 1320 Flaxmill Rd., Huntington, IN 46750. . . .. 219-356-4300 
§ International Comps. Corp., 105 Maxess Rd., Melville, NY 11747 516-293-1500 
tKRL Elclrns, 160 Bouchard St.. Manchester, NH 03103 ... 603C668-321 0;800-257-3300 
§ Panasonic, Ind'!. Elctrn. Comps., Panasonic, Elctrn. Comps. Div., Box 1503, Secaucus, NJ 

07094 ..... .. ................................ 201-348-7000 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 603-669-0054 

RCL Electronics, Inc., 195 McGregor St, Manchester, NH 03102 ........ 603-627-3831 
Res-Net, 110 Route 10, Whippany, NJ 07981 ........ 201-887-2260;out of state 

800-526-0704 
tShokai Far East, Lid., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Tel Labs, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 . .. 603-625-8994 
§t TRW Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St, 

Philadelphia, PA 19108 ...................................... 215-923-8230 
§tVishay Resislive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355 215-644-1300 
§tVishay Angstrohm, 1 Precision PI., Hagerstown, MD 21740 .............. 301-739-8722 

Resistors, Integral Heat Oissipator-4700 
Caddock Eleclronics, Inc., 1717 Chicago Aye., Riverside, CA 92507,714-788-1700 

•........••.•.••••.•...•.•..••...•.•.•.••.•..•••••.••..••••••.••• A.1826 
Electro Camp., Inc., 2415 Main St, stratford, CT 06497, 203-375-5811 •.. A.,865 
.Elect. Prec. Comp. Corp., 11 W.Sandford Blvd., Mt Vernon, NY 10550, 

914-664-2333 •••..•••••••••••...••••.••••••••••••.•.•.•••.•••.••• A.1868 
Kelvin, 5919 Noble Ave., Van Nuys, CA 91411, 818-782-6662 ••••••••••• ·A.,883 
Micro-Ohm Corp., 4900 Santa Anita Ave., EI Monte, CA 91731, 

818-442-3310;213-686-0535 ••.•••••••••••••••••••••••••••••••••••• A.,892 
Nytronics Components Grp., Inc., Orange St., Darlington, SC 29532, 803-393-5421 

•••••••.•••••••••••• : .•••••..•••••...••••..••..•.•••••••.•••••••.• A·1911 
Pacific Resistor Co., 18300 Oxnard St., Tarzana, CA 91358, 818-345-7811 

.....•.........•.•..•••.•.•.•.. : ..•••.••••••.••••.••••••••....•.• Ao1926 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101,603-669-0054 

.................................................................. A·,935 
§t RCL ElectroniCS, Inc., 195 McGregor St, Manchester, NH 03102, 603-6.27-3831 

.•••..••••••.•.••••.•.•••••..••...••..••.••.•.••••...•••.•..••.•.• A.,937. 
§tShallcross,lnc., U.S. 70 East, Smithfield, NC 27577,919-934-5181 ... , .. A.,937 
. § Ultronix, Inc., P.O. Box 1090, Grand Junction, CO 81502, 303-242-0810 ...•.• 

A·,962 
Vishay Resistive" Sys. Grp., 63 Uncoln Hwy., Malvern, PA 19355, 215-644-1300 

'" .•••• " .•••.•• ; •.•.•••.•.••••..••• _ ••••••..•.•...... ' ...•.••.•. A.1977 
§t AMFIElectro Comps. Div., AMF, 2713 Gateway·Dr., Pompano Beach, FL 33080 

............... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-973-8620 
§tCaI-R, Inc., P.O. Box 1397, Santa Monica, CA 90406 ...... :.. 213-450-1761 

Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 ..... 216-267-2233 
Colber Corp., 26E Buffington St, Irvington, NJ 07111 .................... 201-371-9500 
Component General. Inc, 13620 WrighfCir .. Tampa FL 33625 ........... 813-855-6655 
CSI Capacitors, CSI Techhlgs., 810 Rancheros Dr., San Marcos, CA 92069 

........................................................... .. .. 619-747-4000 
§t Dale ElectroniCs, Inc., Columbus Div., Box 609, 2064 12th Ave., Columbus, NE 68601 

................................ '..................................... 402-564-3131 
Dale Electronics, Inc., EI Paso Div:, P.O. Box 26728, EI Paso, TX 79926 

915-592-3253 
§ Dale ElectroniCS, Inc., Norfolk Div., 2300 Riverside Blvd., Norfoik, NE 68701 

.........................................................• 402-371-0060 
Gamble, Charles T., Inds., 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
'\iuntington Electric Inc., P.o. Box 366, Dept EEM 80-81. Huntington, IN 46750 

.. . . .. .. .. .. . . .. .. . .. . . .. .. .. .. .. .. . .. .. .. .. ... 219-356-0778 
Milwauk"'i' Resistor Corp., 700 W. Virginia St., Milwaukee, WI 53204 .... 414-271-9900 
Ohmite MIg. Co., 3601 W. Howard St,Skokie, IL 60076 ............ 312-675-2600 
Panasonic, Ind'!. Elctrn. Comps., Panasonic, Elctm. Comps. Div., Box 1503, Secaucus, NJ 

07094 ............. ,.......... .. .. .. .. .. .. ... 201-348-7000 
Res-Net, 110 Route 10, Whippany, NJ 07981 ... 201-887-2260;out 01 §late 

( 800-526-0704 
Solltron/Microwave, Box 278, Port Salemo, FL 33492 ...... . .... 305-287-5000 
Tel Labs, Inc., 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 ... 603-625-8994 

Resistors, Low Temperature Coefficient-4700 
§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507.714-788-1700 

.....•...•...... A.'804,1808,18'0, 1811,1812,1814,1816,1817 ,1818,1819,1826 
'§ Capar Components Corp., Div. of Diplomat Electronics, 25 Duban Ct, 

Farmingdale, NY 11735, 516-454-6390 •. \ •...••...••••.•........•..• A·l013 
CoIber Corp., 26E Buffington st., Irvington, NJ 07111, 201-371-9500 .... A.,832 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pica Rivera, CA 

90660,213-699-0918 ••..•...•.• ; .•.•..••...•.•.••.••...•.•......• A.,833 
t Electro-Films, Inc., 111 Gilbane St, Warwick Centrallnd!. Pk., WarwiCk, R102886, 

401-738-9150 ..••.•...•.•.• , •..•••• , .•.•.•.•.•..•.•.•..•...•.•.•. A.,867 
t Elect Prec. Camp. Corp., 11 W. Sandford Blvd., MI. Vernon, NY 10550, 

914-664-2333 .................................. '" •.•. , ..••.•.. ; •. , A.,868 

EEM 1985 §-Product sold through distributors. t-Product,meets MI.L specs 

~ .! 



Resistors, Low Temperature Coefficient-4700 (Cont'd) PRODUCT INDEX & DIRECTORV 
• General Fleelalance,Inc., A Prlme·Technology Company, twin Lakaa Rd., P.O. Piher Inn Corp., 903 Feehanville Dr, Mt Prospect.lL 80056 ............. 312-64C>-8300; 

Box 185, N. Branford, CT 06471, 203-481-5721 •••••.•••••••••••• :... A.1870 800-323-8893 
Julie Ruch. Lab .. , 211 West 61st St, New York, NY 10023, 212-245-2727 §tRCD Components, Inc., 330 BedfOrd St, Manchester, NH 03101 ........ 603-669-0054 

......................... : .................................... , .. A.1878 tResistors, Inc., 5226 W. 26th St, Chicago, IL 60650 ..................... 312-652-7555 
K & M Elctrns., 1231_ Dr., W. Springfield, MA 01089, 413-781-1350 §Rohm Corp., 8 Whatn"\,, Irvine, CA 92718 ............................... 71~55-2131 

.......................... ' ............................................ A-1879 Solitron/Microwave, Box 278, Port Salerno, FL 33492 .................. , 305-287-5000 
KelYln, 5919 Noble Ave., Van NUY8, CA 91411, 818-782-6662 ••....••••. A.l882 Tel Labs, tnc., 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 ... 603-625-8994 

§rKOA Speer Elclm .. , 'BlIlivar Dr., P.o. SOx 547, Bradford, PA 16701, 81"'362-5536 § Tepro of Florida, 2808 Enterprise Rd., Clearwater, FL ·33575 .'.... .... .... 813-791>-1044 
• .. ....................................... : ................... A.l884,l886 Thickfilm Int'I., All-Box 85-0, Indian Head, MD 20640 ................... 301,375-8666 

Meissner IndS;, 551 'Ate. 10, Dover, NJ 07801,201-366-1700 ............ A.l889 §tVamistor Corp.,.115 Industrial Pk., SeVierville, TN 37882 ............ ,' .... 615-453-0001 
MepcoIlElectra, 1nc., North American PhiUps Corp., Columbia Rd., MonIstown, t Vennont Precision Resistor, Codeco Corp. of lIermoil~ Box 1.170, Stowe, VT 05672 

NJ 07960 .. 201'539-2000 •••.••••.•.••• '" .' ........ "; .•.••••••.• > .. '; .. A.l690 .......................................................... ' .......... '. .. 802-253-8567 
§t MepeGI !Electra, Inc., Airport Road, P.o. Box 160, MinWal Wells, TX 76067, Vishay Angstrohm, 1 PrecisionPLiHage'rstown, MD 21140 .............. 301-73~8722 

817-325-78n ., ............................. ; ........ : ........... ,. A.l690 §Ward Leonard EIec.. 31 SOuth SI., Ml Vernon, NY 10550:: ............... 914-664-1000 
Micro-Clhm Corp., 4900 Santa Anita Ave., EI Monte,CA 91731, ,§tWorkman Elclm. Prods., Box 3828, Sarasota, FL 33578 .: ............... 813-371-4242 
818-442-3310;213-686-0~5 ..................... ' .................... A·1892 ad 

Mills Ra8islor Co., 3840 Ciatauna St, Los Alamitos, CA 90720, 213-598-2454' R~stol'$,MetaIG,az '-4700 
... : ................ , ................ : ........................ , ..... A.1899 §C&par CornpC:lllf!1nts Corp., Div. of !llplomat ElectronicS, 25 !;Iubon Ct., 

NlC Components Corp .. 238 Rte.l09, Farmingdale, NY 11735, Farmingdale. NY 11735, 516-454-6390 .......... , •••.••....... , .••.. A·l013 
516"'4~06Il;800-645-9333 •••..••.• : ••.•...•..•.•...••.•....•••.• A.1910 Concept Industries, App-Rep, Inc., 3641 San Gabriel ~Iver Pkwy., Plco.Rlvara, CA 

Nyironics Components Grp., Inc., Orange St, Darlington, SC 29532,803-393-5421 90660; 213-699.:0918 ...••.•........•....••...••.•...•....•••...••. A·l833 
. : .... , ........... , ............................. " ................. A.1911 Micro-Ohm Corp.,.4900 Santa Anita Ave., EI Mo)lla, CA 91731, . ' 

§ Qhmlta MIg. Co.; 3601 W. Howard St., Skokie, IL 60076; .312-67';'2600 . 818-442-3310;213-686-0535.· ..•..•... : .•••...•••.•..•.. ; ...•....... A.1893 
............ "'" ................. : ....... : ............. ;. A.1913-1915,192O §t ReD Components, Inc., 330 Badford St, Manchester, NH 03101,603-668-0054 

.Ohmtek, inc., 2160 Liberly Dr., Niagara Falls, NY 14304, 716-283-4025 ... A.1923 :: ....... ; •.• , .................... , .......... : ...................... A.1935 
t Pacific Resistor Co., 18300 OxnardSt, Tarzana,CA 91356,818-345-7811 §t TRW ResiStive Products Div., TRW Electronic Componerri8 Grp., 401. N. Broad St, 

...... : ............................................................ A.1928 Philadelphia, PA 19108, 215-923-8230 ......... , ............ ~., ...... : A.1954 
§ PrecisiOn Resistive Prod .. , Inc., P.O. Box 189, HIghway 6, South, Mediapolis, IA § Allen Co., Inc., Robert G, 7267 Coldwater Canyon, N. Hollywood, CA 91605 

.52637,319.-394-9131 ................... ; .............. , ........... A.1929 ........................................................... 818-765-8300;80C>-423-3186 
t Praclslon· Resistor Co.,· Inc., 10601 75 SL N., Largo, FL, 33543,813-541-5771 Colber Corp., 26E Buffington SI., Irvington, NJ 07111 ....... , ............ 201-371-9500 

................................. : . '.' .... '.' • . . . . • . . • ... .. . . • . .... A.1930 § bale Electronics, Inc., Norfolk Div:, 2306 Riverside Blvd., Norfolk, filE 68701. . 
RCL Electronics, Inc., 195 McGregor St, Manchester, NH 03102,603-827-3831 ... ...................................................................... 402-371-0080 

•... : .............................................................. A.1936 t EMCA, Sub. Rohm and Haas Advanced Matis. Co., 605 Center Ave., Mamaroneck, NY 
ShaHcross, Inc., U.s.. 10 East, Smithfield, NC 27577, 919-934-5181 ...... A.1936 10543 ........................................................... : .... 914-698-6434 

t ReS-Net, 110 Route 10, Whippany, NJ 07981; 201-887-2260;out of state Ferro, Thick Film Sys. Div., 27 Castilan Dr, Sanla Barbara, CA 93117 ... 805-968-5000 
80P-526~704 ........ , ............................................ A~1943 §Jaro Components, Inc, 5549 P6werline Ad, Ft Lauderdale, FL 3~2883 . 

tSohio'Eilgineered Materials Co., Unit of.Sohlo, P.O. Box 158, 'Niagara Falls,. NY. . ......... ~ ................ / ........ , .................................... 305-771:7000 
14302,716-278-2000 ..•...•••......•......•....•.•......... : •••... , A.1944 Min~Systems, Inc., 20 David Rd, North Attleboro, MA 02781 ............. 617-695-0203 

TRW ResiJtiVe ProductsDlv., TRW Electronic Components Grp.;401 N. Broad St, Qhmite MIg. Co, 3601' W. HowardSI., SkOkie, IL60076 .............. ; .. 312-675-2600 
Philadelphia, PA 19108, 215-923-8230 •.•...•..••...•....• ':.,. .• A.1954,1957 §t Paccom, 3928 148th NE, Redmond, WA 98052 ...... ;... 206-883-9200;80(}-428-6254 

lit UHrc:inlx, Inc., P.O. Box 1090, Grand Junction, CO 81502,303-242-0810 ",'" §Panasonic, Ind'i. Elctrn. Cornps, Panasonic, Elclm. Comps. Div, Box· 1503, Secaucus, NJ 
. A.1958 07094 ........................ , ......................................... 201-348-7000 

Victoreen, Inc., Component Div.; 10101 Woodland Ave., Clevaland, OH 44104, tRes-Ne~ 110 Route 10, Whippany, NJ 07981 ................ 201-887-2260;out of state 
216-795-8200 '~ ................ : .............. ,.,.; .................. A.1968 8O(}-528-0704 

§t Vishay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 §Shokai Far East, Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
................................................... A.1972-1975,19n-1985 . Thickfilm Inl'l, All-Box 85-0, Indian Head,·MD 20640 ............ ' ........ 301-375-8666 

§ Allen-Bradley Co~ Electronics Group, Rockwell Corporation, 1201 S. Second SI., § Vicforeen, Inc., Component Div., 10101 Woodland Ave., Cleveland, OH 44104 
Milwaukee, WI 53204 ....................................... : ......... 414-671-20\>0. .. ................................ : ............ , ....................... 216-795-8200 

Allen-Bradley Co., Electronics Group, Div: of Rockwell Corp., Resistive Products Div,' , Resistors, 'Metal Oxide~4 700 
1414 Allen-Bradley Dr,EI Paso, TX79935 ....................... ~ ... 915-592-4888 . . 

§Allan Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA \11805 Concept Industries, App-Rap, Inc., 3641 San Gabriel Rivllr Pkw.y., Plco Rivera, CA 
.. , .................................. , ...... ~ ........... 818-765-8300;800-423-3188 90660,213-699-0918 .................. , .... .' ..................... A.1833 

§t AMF/Electro Comps. Div., AMF, 271~ Gateway Dr.; Pompano Beach, FL 33060 ,Coming Glass Works, Coming Elctms., Houghton Pk., Bldg. A-2, Corning, NY 
.................................... '" .... .. .. .. .. .. . .. .. .. ...... 305-973.8820 '14830, 807-974~725 ............................................. A.l068 

t Armtec Industries, Inc, Daven Components Grp., Manchesteri\irport, Manchester, NH Dale ElectroniCS, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926, 
03103 ........................... : ....................... ; ............. 603-66~0940 915;592-3253 ~"""""'" , ........................................ A.1860 

§ Beckman Industrial Corp., Electronic Technologies Div, 2500 Harbor Blvd, Fullerton, CA Colbel, Corp; 26E Buffington St, Irvington, NJ 07111 .................... 201-371-9500 
92634 .................................... ,: ........................... \714-871-4848 §HHech Components, MHsUbishi International Corp, 520 Madison Ave., New York, NY 

Capeo, Box 1028, Grand Junction, CO 81502 ........................... 303-243-/l751 10022 ................................................................ 212-605,,2607· 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 §KOA Speer Elclrns., Bolivar Dr., P.O. Box 547,.Bradford, PA 16701 ...... :814-362-5536 

.................. , .... ' .. : ....... " .................. , .... ~ ............... 914-Y03-5900. §Liberty Intl Corp., 2539 237th $I., SuHe F, Torrance, CA 90505 : ......... 213:-539-6452 
§tCorning Glass Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Coming, NY 14830 § New-Tone Electronics, In9-, 44 Farrand SI., BloOmfield, NJ 07003 ...... '. 201-748-5089 

......................................................................... 807-974-8725' ROederstBin Elclrris., Inc., P.O. Box 5588, Statesville, NC 28677 ....... : .. 704-872-8101 

§tCTS Corporation, 905 Noith Wesl Bllld, EI~ IN 46514 .: ....... , ..... , 21~293-7511 Resistors, Microwave-4700 , 
§t Dale Electronics, Inc., Columbus Div., Box 609, 2064 12th Ave., Columbus, NE 68601 

.................. : .................. :.' .................. ,.. .. .. .. .... 402-564-3131 §t Reo Componanta, Inc., 330 Bedford St., Manchestet( litH 03101, 603-669-0054 
§t Dale Electronics, Inc:, EI Paso Div, P.O. Box 26728, EI Paso, TX 79926 ....... ; ....... c", ••. :.' ....... : ............................. '.' . • .. A·193~ 

........................ : ... c: .................. ;; ..................... 915-592-3253 BirttElctrn., 30303 Aurora Ad., Cleveland, OH 44139 .................... 216-248-1200 
§ Dale 'ElectroniCs, Inc, NorfolkDiv., 2300 Riverside Blvd, Norfolk, NE 88701 § Capciock Electronics, Inc., 1717 Chicago Ave., Riverside,' CA 92507 ..... 714·788-1700 

......................................................... : ........ :: ..... 402-371-ooBO Colber Corp., 26E Bullington Sl, Irvington, NJ 07.111 .................... 201-371-95PO 
Ell 1st' ts I PO Bo 9610 0 (A Bch FL 32020 904 253-5328 COmpoOenl General, Inc, 13620 Wright Cir~ Tampa, FL 33625 ........... 813-855-6655 

i ec n rumen nc, .. ,x ,a"ona· '0., .......... - tEleclrQlmpulse, ,Box870:Red Bank.NJ0770.1-08. 7.0 ........... : .......... 201.-741-0404 
t EMCA, Sub. Rohm and Haas Advanced Matis. Co, 605 Center Ave., Mamaroneck, NY . 

O 3 8434 EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 .,' ... 6~2~7800 
1 54 ......................................................... , ....... 914-698- Hughes AirCraft Co, Aerospace Grps.ISupport Sys.. P.O. Box 90515, Los Angeles, CA 

§tE-Systems. Memcor Div, 1320 Flaxmlll Rd, Huntington, IN 46750 ....... 21~358-4300 90009 ......................................................... , ....... 213-67C>-1515 
§tFFenwaThI ElctkrnFs.I , 6S3 FouDintain27St,::!..rarnt'l inDrQhan'1,s' MAl' Barba°1701 C .. A .. 9·3 .. 1·1·7· .... · 680175-968-872-88450001 Hughes Aircraft Co.,.Microelclrri. Sys. Div,2801 Campus Dr., Irvine, CA 92715 

eno, . IC 1m ys. v, """ I an " an a ra, .. . - . . 
Gamble, Charles T., Inds.,·605 Perkins La, Delanco, NJ 08075 .......... ~461-1900 .................................... ( ..... , .............................. ,. 714-752-3800 

I.nternational Mig. Svcs., 50 Schoolhouse La; PortSmol,lth, RI 02871 ..... 401-683-9700 
§ Guildline Instrs., 4403 Vineland 8d, Suite 8-10, Orlando, FL 32811:9998 § KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S.·Jeffersan Ad., Whippany, NJ 

....................................... , ............................. 305-423-8215 07981 2018878100 
Huntington'Electric Inc., P.O. Box 366, Dept. EEM·8(}-81, Huntirlgton, IN 46750 .................. ;........................................ ....... - -

. tMin~Systems, Inc., 20 David Rd, North Attleboro, WI 02761 '.' .. " ...... 617-695-0203 
........ '~ ............................. , .. . .. . .. .. .. .. .. .... 21 ~358-0778 t Mitec Elctrns, 15 CommelCe St, WiIUSton, VT 05495 ...... ; ........... ,... 802-864-0064 

Hybrilonics, Inc, P.O. Box 217, Lasalle Sta., Niagara Falls, NY 14304 .... 718-731-9080 § Precision .Resistive Prods.,.lnc" P.O. Box 189,. Highway 61 South, Mediapolis, IA 52637 
tHyCo,rnp Inc, 75 Union Ave., Box 377, Sudbuiy, WI 01776 ....... ,,, ..... 617-443-4631 . :: ............ _ ... : ............................ : ............. :~ .......... : 31~394-9131 
§JNRESCO, Inc, 654 Ocean 'Road, Pl Pleas~ NJ 08742 ............ ( .. 20.1-892-5881 tSohio Engineered Materials Co, Unit of Sohio, P. O. Box 158, Niagara Falls, NY 14302 

ISl Products Int'~lld.,'~5 P Robbins'Lane, Syosset, NY 11791-6093 .. 518-822-9601 ....................................................................... ,718-278-2000 
§Jaro ComponentiJlnc" 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 . Solitron/Microwave, Box 278,Poit Salemo;FL 33492 ....... ; .......... 3o.s-,287-5O()(j 

.................. : .......................... : ........................ 305-771-7000 Thickfilm Inn, All-Box 85-0, Indian Head, MO 20640 ..... :: ....... : ... 301~375-8666 
§t KDI ElectronicS, inc., Engelmimn & Pyrofilmbivisions, 60 S.Jefferson Rd., Whippany, NJ §t U~rqnix, Inc., P.O. Box 1090, Grand Junction, CO.81502 ... :.: ........... 303-242,0810. 

07981 ...................... , ................................... : ........ 201-887-8100 §tVishay Resistive Sys. Grp., !,3'Lincoln Hwy., Malvern, PA19355 ......... 215-644-1300' 
t KRL Elctms., 1 eo Bouchard st. Manch~, NH ,031 03 ... 603-668-321 0;8O(}-257-33QO ~ 
§ Lectrohm Div. of Capco, Inc., Box 10.28, Grand Junction, CO 81502 ..... 303-243-6480 Resistors; Negative Temperature Coefficient~4700 
t Mini-Systems, InC:, 20 David Ad., North Attleboro, WI 02761 ............ 617-695-0203 Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy.; Pico Rivera; CA 

New England Instr., RobertShaw COntrols, 14 Kendal Lane, NatiCk, MA 0.1780 .90660,213-699-0918 ........................................... :. A.1833 
........................ , ..... , ...... ; .. , ............................... 617-875-9711 § Dale Electronics, Inc., Norlolk Div., 2300 Riverside Blvd., NorIollI,NE 68701, 

tPiconics, 26 Cummings Road, Tyngsboro, WI 01879 ................... 617-64~7501 40.2-371-0080 .•..•.•........•. , ........ ; ..................... , ... :. B.1748 

A-116 §-Productsold,through distributors t-Product meets MIL specs EEfJI 1985 



PRODUCT INDEX & DIRECTORY 
Fenwal Elctrns., 83 Fountain St., Framingham, MA 01101, 617-872-8841 

1101751 
International Comps. Corp., 105 Maxess Rd., Melville, NY 11747, 516-293-1500 

................................................................. A.1876 
§ Keystone Carbon, Thennlstor Div., St. Marys, PA 15857, 814-781-1591 

....................................................... 1101752-1753,1755 
§ Midwest Comps., 1981 Port City Blvd., Muskegon, MI 49443, 616-777-2602 

....................................................... 1101758-1759,1765 
Mills Resistor Co., 3840 Catalina St., Los Alam_, CA 90720, 213-596-2454 
.................................................................. A.1899 

Piezo Elec. Prods., Inc., 212 Durham Ave., CN-15, Matuchen, NJ 08840, 
201-548-2800 .................................................... B.1768 

§t RCD Components, Inc., 330 Bedford St., Manchester, NH 03101, 603-669-11054 
............ c .................................................... A.1935 

RCL ElectroniCS, Inc., 195 McGregor St., Manchester, NH 03102, 603-627-3831 
.................................................................. A.1941 

Shallcross, Inc., U.S. 10 East, SmIthfield, NC 275n, 919-934-5181 •••••• A.1941 
t Sohio Engineered Materials Co., Unit of Sohlo, P. O. Box 156, Niagara Fails, NY 

14302, 716-278-2000 ....... • • • . .. .. • .. • • • .. • • • • • .. • . • .. • • • • • • • • •. 1101772 
§t TRW Resiatlve Products Div., TRW Electronic Components Grp., 401 N. Broad St., 

Philadelphia, PA 19108, 215-923-8230 .••• ,......................... A.1957 
§t Ametek/Rodan Diy., 2905 Blue Star SI., Anaheim, CA 92806 ............ 714-630-0081 
§t AMF/Electro Comps. DiY., AMF, 2713 Gateway Dr., PorT'4>"OO Beach, FL 33060 

· ..................... : ................................•........ ~ . . . . .. 305-973-8620 
§ Beckman Industrial Corp., Electronic Technologies Diy. 2500 Harbor Blvd, Fullerton, CA 

92634 ................................................................ 714-871-4848 
§Caddock Electronics, Inc., 1717 Chicago AYe .• Riyerside, CA 92507 ..... 714-788-1700 

§tCal-R, Inc., P.O. Box 1397. Sanla Monica, CA 90406 .......•............ 213-45G-1761 
§ Carbone Lorraine Inds., 400 Myrtle Ave., Boonton, NJ 07005 ............ 201-DE4-Q700 

Colber Corp .• 26E Buffington St. Irvington, NJ 07111 .................... 201-371-9500 
Component Genet"al, Inc., 13620 Wright Cir., Tampa, FL 33625 .......... 813-855-6655 
Consolidated Resistance Co. America, 222 Lake Aye.. Yonk .... , NY 10701 

................. : ........ : ............................................ 914-Y03-59oo 
t Electro-Films, Inc., 111 Gilbane St., Warwick Central Indl. Pk., Warwick, RI 02866 

.................................................................. 401-738-9150 
Elect Prec. Comp. Corp., 11 W. Sandlord Blyd., Mt Vernon, NY 10550 .. 914-664-2333 
Eltec Instruments Inc., P.O. Box 9610, Daytona Bch., FL 32020 .......... 904-253-5328 
E-Systems, Memcor Diy., 1320 Flaxmill Rd., Huntington, IN 46750 ....... 219-356-4300 
Ferro,.Thick Film Sys. DiY .• 27 Castilan Dr., Santa Berbara, CA 93117 ... 805-968-5000 

§Gamble, Chari,,. T., Inds., 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
Hitachi America, 1800 Bering Dr. San Jose, CA 95112 .................. 408-292-6404 

§ Hi-Tech Components, Mitsubishi International, Corp., 520 Madison Ave., New York, NY 
10022 .: ........................................................ :..... 212-605-2607 

Huntington Electric Inc. P.O. Box 366, Dept EEM 8G-81 , Huntington, IN 46750 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-356-0778 

t HyComp Inc., 75 /Jnion AYe., Box 377, Sudbury, MA 01776 ............. , 617-443-4631 
ISL Products Int'I;'Ltd, 235 P Robbins Lane, Syosset. NY 11791-6093 .: 516-822-9.601 

§ Jaro Components, Inc., 5549 Powerline Rd; Ft Lauderdale, FL 33308-2883 
.................................................................. ,305-771-7000 

Julie Resch. Labs, 211 West 61st St, New York, NY 10023 ........•... 212-245-2727 
§t KDI Electronics, Inc., Engeimann & Pyrofilm DiYisions, 60 S. Jeffet"SOn Rd, Whippany, NJ 

07981 ........................................................ :: ...... 201-887-8100 
MepcollElectra, Inc., North American Philips Corp., Columbia Rd., Morristown, NJ 079E?0 

..•.......•...... c ................................ : ........... 201-539-2000 
§ Panasonic, Ind'l. Elctrn. Comps., Panasonic, Elctrn. Comps. O;Y., Box 1503, Secaucus, NJ 

07094 ............................................................. : .. 201-348-7000 
§ Precision Resistive Prods., Inc. P.O. Box 189, Highway 61 South, Media,polis, IA 52637 

· . . . . . . . . . . . . . . . . . . . . . .. ....................... . . . . . . . . . . . . . . . .. 319-394-9131 
t ReS-Net, 110 Route 10, Whippany, NJ 07981 ................ 201-887-2260;oot of state 

. 80G-526-0704 
§Rohm Corp .• 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 

Tel Labs, Inc., 154 Harvey Ad., PO Box 375, Londondet"ry, NH 03053 ... 603-625-8994 
Thickfilm Inl'l., At I-Box 85-0, Indian Head, MD 20640 .................. 301-375-8666 

t Vermont Precision Resistor, Codeco Corp. of Vermont Box 1170, Stowe, VT 05672 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ..... :................................ 802-253-8567 

§Victory Engrg. Corp .• Victory Rd., Springfield. NJ 07081 .................. 201-379-5900 
§tVishay Resistive Sys. Grp., 63 Lincoln Hwy., MalYern, PA 1'9355 ......... 215-844-1300 
§tWorkman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

ReSistors, Noninductive-4700 
§Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1100 

· •••••.••.•.••.•.•.•. A.1804-1807, 1810, 1811 ;1812,1813,1816,1817,1818,1819 
Conc~ Industries, App-Rep, Inc., 3641 San Gabrlel.River Pkwy., Pica Rivera, CA 

90660", 213,699~918 ............... • . . • . • . . • • . • . • . • . • • . • • • . . .. • • .• A.1833 
Corning Glass Works, Corning Elctrns., Houghton PI<., Bldg. A-2, Corning, NY 

14830,607-974-8725 ............................................. Ao1068 
t Kelvin, 5919 Noble Ave., Van Nuys, CA 91411, 818-782-6662 •••.•••.••• A.1882 

Meissner Inds., 551 Rle. 10, Doyer, NJ 07801, 201-366-1700 ••.•••.••..• A.1889 
Micro-Ohm Corp., 4900 Santa Anita Ave., EI Monte, CA 91731, 

818-442-3310;213-686-0535 .................................. A.18112,1894 
Mills Resistor Co., 3840 Catalina St, Los Alamitos, CA 9Ono, 213-596-2454 

.••.•.•• ; •••.• ; ............................................... ' ••• A.1899 
Milwaukee Resistor Corp., 100 W, Virginia St., Milwaukee, WI 53204, 414-271-9900 

........••.•.•..•.•...•..•••.•..•.•••.•..•...•..•.•••..•••. , •.•.• A.1900 
HIC Components Corp., 238 Ate. 109, Fannlngdale, NY 11735, 

516-694~060;8oo-645-9333 •••••••.•••.••.•.••.•. :-..•••.•••..••.•. A.1910 
§t Nytronics Components Grp., Inc., Orange St., Darlington, SC 29532, 803-393-5421 

•••.•.•..•••.••••••••.••.•••. ; •.•.•.•••.•••..• _ •.•••. _ •••••.••••• A.1911 
§t Ohmlte MIg. Co., 3601 W. Howard St., Skokie, tL 60076, 312-675-2600 

......................................................... A.1912,192O,1921 
Ohmtek, Inc., 2160 Uberty Dr., Niagara Falls, NY 14304, 716-283-4025 ••. A.1923 

t Pacific Resistor Co., 18300 Oxnard St, Tarzana, CA 91356, 818-345-7811 
.••••.•••..•...•.• , •.•.••••.•••.••.•..••.• _ ...................... A·1926 

§ Precision Resistive PrOds., Inc., P.O. Box 189, Highway 61 South, Mediapolis, IA 
52637,319-394-9131 ............................................. A.1929 

Resistors, Plug-in-4700 

t Precision Resiator Co., Inc., 10601 75 St. N., Largo, FL ;13543, 813-541-5n1 
................................................................. A·193O 

§t RCDComponents, Inc., 330 Bedford St., Manchester, NH 03101,603-689,.()Q54 
•••••••••••.•.•.••••••.•.•..•.• , ................................. A·1935 

§ RCL ElectroniCS, Inc., 195 McGregor St., Manchester, NH 03102, 603-627-3831 
................................................................. A.1941 

§ Shallcross, Inc., U.S. 70 East, Smithfield·, NC 275n, 919-934-5181 •.•••• A.1941 
t Resistors, Inc., 5226 W. 26th St., Chicago, IL 60650, 312-652-7555 •.•••• A.1942 
t Res-Nat, 110 Ro\llll10, Whippany, NJ 07981, 201-887-2260;ouI of state 

800-526-0104 .................................................... A.1943 
t Sohio Engineered Materials Co., Unit of Sohia, P. O. Box 156, Niagara Falls, NY 

14302, 716-278-2000 ............................. _ ••• '. • • . • . • • . • .• A.1944 
§t TRW Resistive PrOducts Dlv., TRW Electronic Components Grp., 401 N. Broad St., 

Philadelphia, PA 19108, 215-923-8230 ......................... A.1954,1957 
§t Ultronlx, Inc., P.O. Box 1090, Grand Junction, CO 81502, 303-242~810 •••••• 

A·1961 
t Vishay Resistive Sys. Grp., 63 Uncoln Hwy., Malvern, PA 19355, 215-644-1300 

................................................................. A·1984 
§ Ward Leonard EIec., 31 South St., Mt Vernon, NY 10550, 914-664-1000 

A.1986 
§ Allen-Bradley Co. Electronics Group. Rockwell Corporation, 1201 S. Second St., 

Milwaukee, WI 53204 ................................................ 414-671-2000. 
Allen-Bradley Co., Electronics Group, Diy. of Rockwell Corp.. Resistiye Products DiY. 

1414 Allen-Bradley Dr. EI Paso, TX 79935 ........................... 915-592-4888 
§t AMF/Electro Comps. DiY., AMF, 2713 Gateway Dr., Pompano Beach, FL 33060 

· . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-973-8620 
t Arrntec Industries, Inc., Daven Components Grp. Manchestet" Airporl, Manchester, NH 

03103 ................................................................ 603-669-0940 
§Beckman Industrial Corp., Electronic Technologies Diy. 2500 HarborBIYd, Fullerton, CA 

92634 ................................................................ 714-871-4848 
§tCal-R, ,Inc., P.O. Box 139!, Santa Monica,.CA 90406 .................... 213-45G-1761 

Capco, Box, 1028, Grand Junction, CO 81502 ........................... 303-243-8751 
§ Carbone Lorraine Inds., 400 Myrlle Aye., Boonton, NJ 07005 ............ 201-DE4-07oo 

Colber Corp., 26E Buffington St, Irvington, NJ 07111 .................... 201-371-9500 
Consolidated Resistance Co. America, 222 lake Aye., Yonket"s, NY 10701 

........................................................................ 914-Y03-5900 
§t Dale Electronics, Inc., Columbus Div., Box 609, 2064 12th AYe., Columbus, NE 68601 

........................................................................ 402-564-3131 
§ Dale Electronics, Inc., Norfolk DiY., 2300 Riverside Blvd., Norfolk, NE 68701 

....................................................................... 402-371-0080 
t Electro Impulse, Box 870, Aed Benk, NJ 07701-0870 ................... 201-741-0404 
t Elect Prec. Comp. Corp., 11 W. Sandford Blvd, Mt Vernon, NY 10550 .. 914-664-2333 

Electra Scientific Inds., 13900 N.W. Science PI<. Dr., Portland, OR 97229 
....................................................................... 503-641-4141 

. §t E-Systems, Memcor DiY, 1320 Flaxmill Rd., Huntington, IN 46750 ....... 219-356-4300 
§tGamble, Charles T.lndS., 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 

Huntington Electric Inc., P.D. Box 366, Dept EEM 80'8.1, Huntington, IN 46750 
· ............................................................... '. . . . . .. 219-356-0778 

Hybrid Systems Corp.. 22 Linnell Circle, Billerica, MA 01821 ............. 617-667-8700 
§ INRESCO, Inc., 654 Ocean Road, Pt. Pleasan~ NJ 08742 ............... 2015-892-5881 

Int","ational MIg. SYes., 50 Schoolhouse La. Portsmouth, RI 02871 ..... 401-683-9700 
§ Jaro Components, Inc. 5549 PoWerline Rd, Fl Lauderdale, FL 33309-2663 

.... , ............................................... ,. .................. 305-771-7000 
Julie Resch. Labs., 211 West 61 st SI., New York, NY 10023 . . . . . . . . . . .. 212-245-2727 
K & M Elctrns., 123 Interstate Dr., W. Springfield, MA 01089 .: ........... 413-781-1350 

t KRL Elctrris., 160 Bouchard SI., Manchester, NH 03103 ... 603-668-321 0;8OG-257-3300 
§ Lectrohm Diy. of Capeo, Inc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 

MepooiIElectra, Inc., North American Philips Corp., Columbia Rd, Morristown, NJ 07960 
· ........................ : ... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-539-2000 

MepoollElectra, Inc., Airport Road. P.O. Box 760, Minet"al Wells, TX 76067 
· .................................................. ". . . . . . . . . . . . . . . . . . .. 817-325-7871 

Mini-Syst"'"s, Inc. 20 Dayid Rd, North Attleboro, MA 02761 ....• '. . . . . .. 617-695-0203 
Samarius, Inc., 300 Seymour Ave. P.O. Box 377, Derby, CT 06418 ...... 203-735-7405 

§Shokal Far Eas~ Ltd. 280 North Central AYa, Hartsdale, NY 10530 ..... 914-681-0700 
t Tel Labs Inc. 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 ... 603-625-8994 

§tTepro of Florida, 2608 Enterprise Rd., Clearwater, FL 33575 ............ 813-796-1044 
Thicklilm Int'~ At I-Box 85-0, Indian Head, MD 20640 .................. 301-375-8666 

t Vet"rnont Precision Resistor, Codeco Corp. of Vet"mont Box 1170, Stowe, VT 05672 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 802-253-8567 

Victoreen, Inc. Component Diy. 10101 Woodland Aye., Cleveland,OH 44104 
, ...................................................................... 216-795-8200 

Vishay Angstrohm, 1 Precision PI. Haget"stown, MD 21740 ....... 301-739-8722 
§tWorkman Elctrn. Prods. Box 3828, Sarasota, FL 33578 ........... : ..... 813-371-4242 

Resistors, Oil Filled-4700 
tJulie Resch. Labs., 211 West 61st St., New york, NY 10023, 212-245-2727 

................................................................. A.1878 
Mills Resistor Co., 3840 Catalina St., Los Alamitos, CA 90720, 213-598-2454 

....................................... ; ••••.•..••.•.•.••••.•.•.• A·1899 
t Atlas Engrg. Corp., 10 Cheney SI., Dorchester, MA 02121 ............... 617-445-7100 
. Consolidated Resistance Co. America, 222 lake AYe., Yonkers, NY 10701 

· ............... , .. : ................................................... 914-Y03-5900 
t Electro Impulse, Box 870, Red Bank, NJ 077ofliOa70 .................. 201-741-0404 

Elect Prec. Comp. Corp., 11 W. Sandford Blvd., Mt Vet"non, NY 10550 .. 914-664-2333 
KelYin, 5919 Noble Ava, Van Nuys, CA 91411 ........ c ................. 818-782-6662 

t KRL Elctms., 160 Bouchard St, Manchester, NH 03103 ... 603-668-321 0;8OG-257-3300 
Meissner Inds., 551 Rta 10, Dover, NJ 07801 ................ : .......... 201-366-1700 

§t RCD Components, Inc., 330 Bedford SI., Manchestet", NH 03101 . . . . . . .. 603-869-0054 
Ukroni", Inc. P.O. Box 1 090, Grand Junction, CO 8 1502 ... 303-242-0810 

§Vtshay Resistive Sys. Grp. 63 Lincoln Hwy., Maly",". PA 19355 ......... 215-644-1300 

Resistors, Plug-in-4700 
§ ITT Pomona Electronics, 1500 E. 9th St., P.O. Box 2767, Pomona, CA 91766, 

714-623-3463 •••••..•••••••.•.•. ; .••. :...................... •.. • •. C.1296 
Kelvin,5919 Noble Ave., Van Nuys, CA 91411, 818-782-6662 •.••.•••••• A.1882 

EEM 1985 §-Product sold through distributors t..,....Product meets MIL specs 



Resistors, Plug-in-4700 (Cont'd) 
MIlls Re8lelOt co., 3840 Catalina St., Loa Alamltoa, CA 90720, 213-5118.-2454 

•••••.•••••••.••.•••••••.•..••••••••••••••••••••••••.•••••••••••• A·1899 
§t RCD Components, Inc., 330 Bedford St., Manchester, NH 03101,803-669-0054 

•••••••••••••••••••••••••••••••••••••••••••.••••••••.••••••..••••• A·1935 
tTRW ReaI8Uva Products Dlv., TRWElaCtronlc Components Grp., 401 N. Broad St., 

Philadelphia, PA 19108, 215-923-8230 •••••••••••••••••.•••••••••••• A.1954 
.Vlshay Resistive Sys. Grp., s:J \,Incoln Hwy., Malvern, PA 19355, 215-644-1300 

............ , ............. ,,: ....................................... A.1982 
t Armtec Indu'!lries,1nc., Daveo Components Grp., Manchester AirporJ, Manchester, NH 

, 03103 ............................. :.................................. 603-669-0940 
Caddock Electrqnics, .1nc.,1.717 Chicago Ave., Riverside, CA 92507 .. • .. 714"786-.1700 

" 'Colber Corp.. 261; t;lUffingtoo St,lrvlngtcn, NJ 07111 ........ , ........... 201.,371-9500 
Cor)soHdaled Resi~nceCo. ~erica, 22.2 Lake Ave., YonkerS. NY 1070.1 

" ... , ....... , ....... , ..................................................... 914"Y.9a-5900 
· §CTS Corporation, 905 NorlMVestBlvd., EIkart, IN 46514 ............. :, .219-293-7511 

" . §DaleElectronics, Inc., Columbus Div., Box 609, 2064 12th Ave. Columbus, NE 66601 
· ........• , .... . • . . . . . . . . . . . . .... . . . . . . . . . . . ...... • . . . . . . . . . . . . . . . . . .. . . . . . . .. 402,564"3131 

§ Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd, Norfol1<, NE 68701 
... ,: ............ , ............................. : ........................ 402-371-D080 

Elect Prec. Comp. Corp., 11 W. SandlOI'd Blvd., Mt Vernoo, NY 10550 .. 914"684-2333 
Gamble., CharI!lS T.lnds., 605 Perkins ~a, Oelanco, NJ 08075 .......... 609-461-1WO 
Julie Resch. Labs., 211..)Nest 61stSt, New York, NY 10023 ............ 212-245-2727 
K & II.! Elctms., 123lnterstatEfDr. W. Springfield, MA Ql089" ............. 413-781-1350 
KDI Electronics, Inc., Engelmenn & Pyrofilm DiviSioos, 80 S. Jefferson" t:ld., Whippany, NJ 

07981 ............................................................. : ... 201-887-8100 
t KRL Elctrns., 160 Bouchard St, Manchester, NH 03103 ... 603-668-3210;800-257-3300 

Ohrntek, Inc., 2180 Liberty t;lr., NillQara Falls, NY 14304 ................. 716-283-4025 
.. Tel.Labs. Inc., 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 ... 603-625-8994 

Thickfilm Int'l., At 1,Box 85-0, Indian Head, MD 20640 .................. ;301-375-8888 
Vishay Angstrohm, 1 PreciSioo PI,Hagersto~, MD 21740 .............. 301-739-8722 

ReSistors, Positive Temperature Coefficient-4700 
§ Caddoek ElectroniCS, Inc., 1717 Chicsgo Ave., Riverside, CA 92507, 714-788-1700 

· .................. , ...................................... , ........ A.1826 
Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Plco Rivera, CA 

90880, 21~18' ••• : ................ : ............... :......... A.1833 
Electro Comp:, Inc., 241$ Main St., stratford, CT 06497,203-375-5811 ••• A.1865 
Kelvin, 5919 Noble Ava., Van NLiys, CA 91411, 818-782-8882 ; •••••• , ••• A.1882 

§ Keystone Csrbon, Thermistor Div., St Marys, PA 15857, 814-781-1591... 801754 
Meissner Inds., 551 Rte,10, Dover, .NJ 07801, 201-366-1700 •• , ••••••••• A-'1889 
Micro-Ohm.Corp., 4900 sants Knlte AIie., EI Monte, CA 91731, . 

818-442-3310;213-686-0535 ........ , ................................ A.1893 
§ Midwest Com~, 1981 Port City Blvd., Muskegon, MI4Q443, 616-777-2602 

................................................ , ..... : ................ 801759,1763 
Mills Resistor Co., ~4O Cstallna St, Loa Alamitos, CA 90720, 213-598-2454 

•.• , ............................................. , ................ A·1899 
Murata Erfe North Americs; Inc" 1148 Franklin Rd.,.,8.E., Marl~*,GA- 30067, 

404-952-9777 ...................... , ...... :....................... A.1908 
Ohrntek, Inc., 2180 Ubarty Dr" Niagara Falla, NY 14304, 716-28.3-4025 ••• A.1923 

t ",recision Resistor Co., h'lc.; 10601 75 St N., Largo, FL 33543, 813-541-5nl . 
.................... ; ............................................ 801nD 

§tTRW Resistive PtOducts Div:, TRW Electronlc'Components Grp., 401 N. Broad St, 
Phil8C\elphla, PA 19108, 215-923-8230 ••••.••••••.• , •.• ,.. A.1954-1955,1957 

Ultronix, Inc., P.O. Box 1090, Grsnd Junction, CO 81502, 303-242-0810 .••.••• 
. A"1963 

§t Vishay Resistive Sys. Grp., 63 Uncoln Hwy., Malvern, PA 19355, 215-644-1300 
' •• .'; ........................ : ........................... '. • • • . • ... A.1979 

Allen-Bradley Co.. Electronics. Group, Rockwell CorpOration, 1201 S. Second St, 
Milwaukee, WI 53204 ....... : ........................................ 414"671-2000 

Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp., Resistive Products Oiv, 
. 1414 Allen,Bradl.y Dr., EI Paso, TX 79935 .............. : ............ 915-592-4888 

§t Amelek/Rodan Div., 2905 Blue Star St,Anaheim, CA 92806 ............ 714"63()'0081 
§t AMF IElectro Comps. Div., AMI;, 2713 Gateway Dr., Pompano Beach, FL 33060 

.. . . . . ; ............. : ......................... : ........... '. . . . . . . .. . . .. 305-973-8620 
· t Arrntec Industries, Inc., Daven"Components Grp, Manchester Airport, Manchester, NH 

03103 .......... , ................... : ....................... : .... : ..... 603-669-0940 
§ Beckman Industrial Corp., Electronic Techilologies,Div., 2500 HarbOr Blvd, Fullerton, CA 

92634 .......................... ,..................................... 714"871-4648 
t CaloR. Inc.. P.O. Box 1397, Santa Monica, CA 90406 .................... 213-45()'1761 

Colbar Corp., 26E Buffirigton St, Irvington, NJ 07111 .................... 201-371-9500 
Consolidated Resistance Co. America, 222 Lake Ave .• Yonkers, NY 10701 

.................................................................... : .. 914·Y03-5900 
§ Dale Electronics, Inc. Columbus Div .• Box 609, 2064 121h Ave., Columbus, NE 68601 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. .. .. . . . . . . . . . . . . .... .. . • . .. 402-564"3131 
§t Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso. TX 79926 

· .......................................... .' .... : ................. '. .. . .. .. 915-592--3253 
§ Dale Electronics, Inc., Norfolk Div. 2300 Riverside Blvd., Norfolk, NE 68701 

· ...................... : . .. .. . . . . . . .. .. . . . . ... . . . . . . . . . . . . . . .. .. . . .... . .. 402-371-0080 
t ElectrO-Films, Inc.; 111 Gilbane St, Warwick Centrallndl. Pk., Warwick, AI 02886 
. . ................................ : ..................................... 401-736-9150 
§EIect Prec. Comp. Corp. 11 W. Sandford Blvd., Mt Vernon, NY 10550 .. 914"664"2333 

§t E-Systems, Memror Div. 1320 Flaxmill Rd., HuntinglPn, IN 46750 ....... 219-356-4300 
Ferro, Thick Film Sys..Div. 27 CaStilan Dr:. Santa Barbara, CA 93117 ... 805-988-5000 

§Garnble, Charles T .• lnds., 1105 Perkins'La., Delanco. NJ 08075 ........... 609-461-1900 
. Hitachi America, 1800 Bering Dr. ~an Jose, CA 95112 , .................. 406-292-6404 

l1untington Electric Inc., P.O. Box 368, Dept EEM 80-81, Huntington, IN 46750 
................................. : ... '."" ........ , ...................... 219-356-0778 

t HyComp Inc., 75 Un.ion Ave. Box 377, Sudbury, MA 01776 .............. 617-443-4631 
§ INRESCO, Inc. 654 Ocean Road, Pt Pleasant, NJ 06742 ............... 201-892-5881 

. International MIg. Svcs., 50 Schoolhouse La, Portsmouth, RI 02871 .. : .. 401-683-9700 
t Internstional Sensor Systems, ·Inc.. Aurora Industrial Pk., Box 345, Aurqra, NE 68818 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .. 402-694-6111 
§ Jaro Components. Inc., 5549 Powerljne Rd., Ft Lauderdale, FL 33309-2883 

.......................................................................... 305-771-7000 
Julie Resch. Labs. 211 West 61St St, New York, NY 10023 .... 212·245-2727 

§Jumbo Process Control, Inc., 410 Garibaldi Ave., lodi, NJ.07644 ......... 201·779-7744 

PRODUCT INDEX & DIRECTORY 
K & M Elctms., 123 Interstate Dr. W. Springfield, MA 01089 ....•........ 413-781·1350 

§t KDi Electronics, Inc.. Engelmann & Pyrofilm Divisions, 60 S. Jef!erson Rd., Whippany, NJ 
07981 ................................................................ 201-687-8100 

t KRL Elctrns., 160 Bouchard St, Manchester, NH 03103 ... 603-688-321 0;8DO-257-33oo 
Mepco/IElectra, Inc., North American PhiliPs Corp., Columbia Rd, Morristown; NJ07960 

· .. . . . . . . . . . . . . . . . . .. . . . .. . .. . . .. .. . .. . . . .. . . . . . . . . . . . . . . .. .. . .. .. . . ... 201-539-2000 
Microplex.lnc.. 1977 State College Blvd., Anaheim, CA 92806 • :.:' ......... 7140-979-'8833; 

714"634" 1535 . 
§ Murata Mig. Co., Ltd. 26-1~2-chome-Teojin, Nagaoka-Kyo-Sh~ Kyoto,'Japan, JAPAN' . 

· .........•........•... , '.' ............ .': ......... , ......... , . . . . . ..•. . .. 075-951-9111 
§Panasonic, Ind'L Elclrn Comps., Panasonic, Elctm. Comps. Div. Box: 1503, SecauCUS; NJ 

07094 ............................................................. ; ... 201-346-7000 
§Precision Resistive ProdS., 1nc.,:P,o. Box 189, Highway,81 South, Mediapolis,·!A 52637 

, ........................................................................ 319-394-9131 
Raychem Corp., EIctms. Grp., 300 Constitution Dr., Menlo P8rk, CA 94025 

.............. : •.... : .................... : .......................... ; ...... 415-361-3860 
§t RCD Components, Inc:, 330 Bedford St, Manchester, NH 03101 ,... . . .. 603-669-0054 

§ RCl 'Bectronics, Inc., 195 McGiegor St, Manchester,NH 03102 ' .. ".... 603-627-3831 
t Res-Net, 110 Route lO,Whippany, NJ'07981 ................ 201,887-2280;oot of state 

800-526-0704 
§Rohm Corp., 8 whatney, Irvine, CA 92718 ........... : .......... : ..... : ..... 714"855-2131 
§Stellner Elclm~ 6135 Airways Blvd., Chattanooga, TN 3742-1 ........... 615-892-()29.1 

Sylvania GTE Control Devices, Ate. 35, Standish; ME 04064 ............... 207-642-4535 
Tel LlIbs, Inc., 154 Harvey Ad., PO Box 375, Londonderry, NH 03053 ... 603·625-8994 

tVermoot Precision Resistor. Codeco Corp. of Vermont, Box 1170, Stowe, VT 05672 
· .................•..•.....•... ' .................... '. . . . . . . . • . . . . . . . . . .. 802·253-8567 

§tWorkman Elctrn. PrOds., Box 3828, Sarasofa, FL 33578 ................. 813·371-4242 ( .. 

ReSistors, Power-4700 
AldenProduC\s Co., P:O. Box 880, 117 N. Main St., Brockton, MA 02403, 

617-583-0160 .................. :;., .............................. 00 C.1121 
Allen-Bradley Co., Electronics Group, Rockwell Corporstlon, 1201 S. SeCond St, 

Mllwau",,", WI 53204, 414-671-2000 .... l, .......................... A.1787 
§ Caddock Elec;tronlca, Inc., 1717 Chicago Ave., RIverside, CA 92507, 714-788-1700 

................ , ••.••••••••••••.•••• A.1804-1807,1810,1811,1812,1813,1826 
§tCal-R, Inc., P.O. Box 1397, SenhI Monica, CA 90406, 21.3-450-1761 •••••• A.183O 

Colber Corp., 26E Bullington St.,I\"Vington, NJ 07111, 201-371-9500 ..... A.1832 
Cllneept Industries, App-Rep;lnc" 3641 San Gabriel River Pkwy., Plco Rivera, CA . 

90880, 213-699-11918 ............................................. , A.!1833 
Dala ElectroniCS, Inc., EI Pss.o Div., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 ......... , •••••• ,..................................... A.1854 
EI8cko Comp:, Inc., 2415 Main St., Stratford, CT 06487, 203-375-5811 .,. A.1865 

§t Elect .. Prec. Comp. Corp., 11 W. Sandford Blvd.,.M!. Vernon, NY 10SSO, 
914-884-2333 ....... , ............................. , •• , ....... : ... " A.1868 

§t E-Systerna, Memcor Div., 1320 Flaxmill Rd., Huntington, IN 46750,219-356-4300 
, ......................... , ........................... > ..... , ...... A.1869 

ISL Products Inl'l, Ltd .. , 235 P Robbins Lane, Syoeeet, NY 11791-6093, 
. 516-822-11601 .............. : ........... ! ...................... : '.' .. A.la77 
Julie Resch .. Labs., 211 West 61st St., New York, NY 10023, 212-245-2727 

.., .............. ,., .: .••• , •••. , .. ;-................................ A.1878 
K & M EIctmS., 1.23 Intsrstate Dr., W. Springfield, MA 01089, 413·781-1350 

• .................. , ... , . • . • . • • .. • .. .. • • • • .. .. .. .. • • • • • • • .. . • . • • .A.1a79 
Kelvin, 5919 Noble Ava., Van Nuya, CA 91411, 818-782-6662 : ........... A.1882 
Mei88!'er Inds., 551 Rte. 10, Dover, NJ 07801,201-366-1700 •.•••..•..•• A.l889 

§t Micro-Dihm Corp., 4900 Santa Anita Ave., EI.Monte, CA91731,. 
818-442-3310;213-686-0535 .: ••• : •.•••• , ••••••.•••...••• A.1892, 1894, 1895 

§ Mills ReSistor Co., 3840 Catalina St., Loa Alamitos, CA 90720, 213-598-2454 
•••..•••.•• ; ........................ , ................. , •••••••••••• A.l899 

t Mllwaukee'Resistor Corp., 700 W. Virginia St., Milwaukee, WI 53204, 414-271-9900 
................................................................. A.l900 

§ Murata Erie North AmiWica, Inc., 1148 Fra.ok!in Rd., s.E., Marietta, GA 30067, 
404-952-9777 .................................... :" • , ....... '. • . .• A.l909 

§t NyItonlcs Components Grp., Inc., Orange St., Darlington, .SC 29532, 603-393-5421 . 
..................................................... : ............ A.1911 

§t Ohmlte MIg. Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
•••••••••••• , •••••. ; •.••••.••••• , ••••. ooA·1912-1916,1918,1919,l920,1921 

Ohmtek, Inc., 2160 Liberty Dr., Niagara Fads,.NY 14304, 716-283-4025 .... A.1923 
t Pacific Resistor Co., 18300 Oxnard St., Tarzana, CA 91356',1118,345-7811 

................................................................. A.1926 
t Precision Resistor Co., Inc., 10601 7;5 St; N.; Largo, FL 33543, 813-541-5771 

............................. .. J ..... ; ..................... ;: •· .... ",A.19,32 
§t RCD Components,'lnc:., 330 Bedford St., Manchester, NH 03101, 603-669-0054 

.•. , ............................ , ••• , ............... : ••••..•..•.•. A.19;35 
RCL Electronics, Inc., 195 McGregor St., Manchester, NH 03102, 603-627-3831 

.......................... , ........................................ A·1936 
§t Shallcross, Inc., U.S. 70 East, Smithfield, NC 27577, 919-934-5181 •••.•. A.1936 

tReaistors, Inc., 5226 W. 26th St., Chicago, IL 80650, 312-652-7555 ••..•• A.1942 
Res-Net, 110 Route 10, Whlppeny, NJ 07981, 201-687-2260;out of_e 

800-526-o'lo4 ................................ , ....................... , A.1943 
t $ohio Engineered ~iala Co., Unit of Sohlo, P. O .. Boxl56; Niag..ra Falls, NY 

'14302, 716-278-2000 •• :, .. : .............................. , • • .. • .. ... A.1944 
t·Tel Labs, Inc., 154 Hervey Rd., PO Box 375, Londonderry, NH 03053', 

603-625-8994 ........ , ..... , ........ , ......... : ................... A.1953 
§t TRW Resistive Products Div., TRW EIect~onlc Components Grp., 401 N.· E!road St., 

Philadelphia, PA 19108, 215-923-8230 ........................... ". A.1955 
§t Ultronix, Inc., P.O. Box 1090, Grsnd Junc;tion, CO 81502; 303-242-0810 

•••..•••. , •••..•.. , ••. , ........................ , ........ A.1961-1962;1964 
Ylctoreen, Inc., Component DIv., 101.01 WQ9dland Ave., Cleiteland, OH 44104, 

216-795-8200 ........................... : ....... , ...................... A.l969 
Vishay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 . 

...... , ........................... ' ..... > •• A.1977,1979,1980,1981,1982,1983 
Allen,Bradley Co., Electrooics Group; Div. of Rockwell Corp; ResiStive Products Div. 

1414 Allen-Bradley Dr .• EI Paso, TX 79935 ........................... 915'592-4888 

§ AII~~.C~ •. ~~~: .R~~. ~.: ~~6~. ~~~~~(~. ~ .. ~I~=7.~~.~:~80o'423-3186 

A.118 §-Product sold through distributors t-Procluct meets. MIL specs EEM 1985 



PRODUCT INDEX & DIRECTORY 

§tAMF/Electro Comps. Div., AMF, 2713 Gateway Dr. Pompano Beach, FL 33060 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-973-8620 

Bird Elctm. 30303 Aurora Rd., Cleveland, OH 44139 .................... 21'6-248-1200 
Capeo, Box 1028, Grand Junction, CO 81502 ............................ 303-243-8751 

§ Clarostat Mig., Washington St, Dover, NH 03820 ........................ 603-742-1120 
Component General, Inc., 13620 Wright Cir., Tampa, FL 33625 ........ :. 813-855-6655 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 

...................................................................... 91~Y03-5900 
§ Coming Glass Works, Coming EIctms. Houghton Pk., Bldg. A-2, Coming NY 14830· 

· . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 607-974-8725 
CSI Capacijors, CSI Technlgs., 810 Rancheros Dr., San Marcos, CA 92069 

....................................................................... 619-747-4000 
§t Dale Electronics, Inc., Columbus Div., Box 609, 2064 121h Ave., Columbus, NE 68601 

· .... " . . . . . . . . . . . . . .. . ........................... ,................... 402-5~3131 
§ Dale Electronics, Inc., Norfolk Div. 2300 Riverside Blvd. Norfolk, NE 68701 

..................... . ......................... 402-371-0080 
EMC Technology Inc, 1971 Old Cuthbert Rd, Cherry Hill, NJ 08034 ..... 609-429-7600 

tGarnble, Charles T.lnds., 605 Perkins La, Delanco, NJ 08075 ......... 609-461-1900 
Huntington Electric Inc., P.O. Box 366, Dept. EEM 80-81, Huntington, IN 46750 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .............. 219-356-0778 
§INRESCO, Inc., 654 Ocean Road, PI. Pleasan~ NJ 08742 ............... 201-892-5881 

International Mig. Svcs., 50 Schoolhouse La, Portsmouth, RI 02871 ..... 401-683-9700 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

................................. . ............... 305-771-7000 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ........... : .................................................... 201-887-8100 
§KOA Speer Elctrns., Bolivar Dr., P.O. Box 547, Bradford, PA 16701 ...... 814-362-5536 
t KRL Elctrns., 160 Bouchard St, Manchester, NH 03103 '" 603-668-3210;BOo-257-3300 
§ Lectrohm Div. of Capeo, Inc. Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 
§ Liberty IntI. Corp., 2539 237th St, Su~e F, Torrance, CA 90505 ........... '213-539-6452 
t Mini-Systems, Inc., 20 David Ad.. Norfh Attleboro, MA 02761 ............ 617-695-0203 

. §New-Tone Eleclronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ....... 201-748-5089 
t Noble U.SA, Inc. 151 Stanley St, Elk'Grove Village, IL 60007 ........... 312-3~6038 
§ Panasonic, Ind'i. Elctrn. Comps., Panasonic, Elctrn. Comps. Div., Box 1503, Secaucus, NJ 

07094 ................................................................ 201-348-7000 
Sarnarius, Inc.,.300 Seymour Ave., P.O. Box 377, Derby, CT 06418 ...... 203-735-7495 

§Shokai Far ~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
Solitron/Microwave, Box 278, Port Salerno, FL 33492 .................. 305-287-5000 

§Spregue Elec. Co. 481 Marshall St, No. Adams, MA 01247 ............. 413-6644411 
Sprague Electric Company, Distribution Division, 481 Marshall St, No. Adarns, MA 01247 

........................................................................ 413-6~81 
Stackpole, Carbon Div. 201 Stackpole St, St Marys, PA 15857 ......... 81~781-1234 
Standard Condenser Corp., 1065 W. Addison St, Chicago, IL 60613 ..... 312-327-5440 

§fTepro of Florida, 2608 Enterprise Rd, Clearwater, FL 33575 . ........... 813-796-1044 
Thickfilm Inl'l., RI. I-Box 85-0, Indian Head, MD 20640 .................. 301-375-8668 

§tWard Leonard Elec., 31 Soulh St, Mt Vernon, NY 10550 ................ 914-66~looo 
§tWorkman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371~242 

ReSistors, Precision4700 
§Allen-Bradley Co., Electronics Group; Rockwell Corporation, 1201 S. Second St, 

Milwaukee; WI 53204, 414-671-2000 ••.••••••••••••••••••• A.'788,1798,1799 
§ Caddock ElectroniCS, Inc" 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 

• •• , •••• , •. A.I804-'808,18'O,18",18'2,18'4,18'6,1817,18'8,18'9,1825,1826 
§t Cal-R, Inc., P.O. BQx 1397, Senta Monica, CA 90406, 213~50-1761 .•.•.. A.183O 

§ Capar Components Corp., Div. of Diplomat ElectroniCS, 25 Dubon Ct, 
Farmingdale, NY 11735, 51G~54-6390· •.•.•.•••.•.•.•.•.•••• , •••..• , A.,013 

§t Coming Glass Works, Corning Elctrns., Houghton Pk" Bldg. A-2, Corning, NY 
14830,607-974-8725 .................. , .•••..•••.••••.•.•.•.•.••. A.,068 

§t Dale ElectroniCS, Inc., EI Paso Div., P.O •. Box 26728, EI Paso, TX 79926, 
915-592-3253 .................. A.'849-'850,1852,1853,1860,186',1862,1863 

Electro Comp., Inc., 2415 Main St, Stratford, CT 06497,203-375-5811 .;. A.,865 
t Electro-Films, Inc., 111 Gilbane St., WarwickCentrallndl. Pk" Warwick, RI02886, 

401-738-9150 .•....•.• , ..................... , •.•••••••• , ••.••••.• A.,867 
t Elect. Prec. Camp, Corp., 11 W. Sandford Blvd., Mt. Vernon, NY 10550, 

914-664-2333 .......... , ......................................... A.1868 
§ General ReSistance, Inc., A Prime Technology Company, Twin Lekes Rd., P.O. 

Box 185, H. Branford, CT 06471, 203~1-5721 •.••••...•....••..•••• A.1870 
t HyComp Inc., 75 Union Ave., Box 377, Sudbury, MA 01776, 617~43-4631 

....................................................... , ......... A·,872 
International Camps. Corp., 105 Maxess Rd., Melville, NY 11747, 516-293-1500 

................................................................. A·,876 
Julie Resch. Labs., 211 Weat 61st St., New York, NY 10023, 212-245-2727 

..... ,., ...... , .......... , ....................................... A·,878 
K & M Elctrns., 123 Interstate Dr., W. Springfield, MA 0,1089, 413-781-1350 

,., ' .•••.••.•••••••. " ••.• , ................................. , ..••• A.1879 
KDI Electronics, In.c., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., 

Whippany, NJ 07981, 201-887-8100 ................................. A.I881 
t Kelvin, 5919 Noble Ave., Van Nuys, CA 91411, 818-782-6662 .••.•••.•.• A.,882 

§t KOA Speer Elctrns., Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 814-362-5536 
............................................................. A.'884,1886 

Meissner Inds., 551 AIs. 10, Dover, NJ 07801, 201-366-1700' •••..•••.••• A.,ai19 
MepcollElectra, Inc., North American Philips Corp., Columbia Rd., MOrristown, 

NJ 07960, 201-539-2000 .......................................... A.189O 
Micro-Ohm Corp., 4900 Santa Anits Ave., EI Monte, CA 91731, 
818-442-3310;213-686~535 •••.•.•.••.•.•••••..••.•. ; ••. A.'892-1894,1897 

Mills ReSistor Co., 3840 Catalina St., Los Alamitos, CA 90720, 213-598-2454 
................................................................. A·,899 

t Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617-695-0203 
............................................... , .............. ' ... A·,906 

NIC Components Corp., 238 Rle. 109, Farmingdale, NY 11735, 
516-694-0060;800-645-9333 ....................................... A.,9,0 

Nytronics Components Grp., Inc., Orange St, Darlington, SC 29532, 803-393-5421 
•..••..•.•..•....•••.••.•.•••.••..• , ••• , •••..•.•.••••.•.••.•.•.•. A·,91, 

§t Ohmite Mfg. Co., 3601 W. Howard St, SkOkie, IL 60076, 312-675-2600 
.• .. •. •• : ••..•••.• , ......................................... A·'9'4,1920 

Ohmtek,lnc., 2160 Uberty Dr., Niagara Falls, NY 14304, 716-283-4025 •.• A.,923 

Resistors, Rectilinear-4700 
t Pacific Resiator Co., 18300 Oxnard St, Tarzana, CA 91356,818-345-7811 

, ...................................................... , .•••••••• A.,926 
§ Precision Resistive Prods., Inc., P.O. Box 189, Highway 61 South, Mediapolis, IA 

52637,319-394-9131 ........ , ......... , ....................... , .. A.,929 
t Precision Resistor Co., Inc., 10601 75 St N., Largo, FL 33543, 813-541-5771 

................................................................. A·193O 
§t RCD Components, Inc., 330 Bedford St., Manchester, NH 03101, 603-689-0054 

.............. , ................. '.' .................. , . . • . • • . . • . •. A·1935 
. §t RCL ElectroniCS, Inc., 195 McGregor St, Mancheater, NH 03102, 603-627-3831 

.................. , ...................... , .................... , .. A·1939 
§t Shallcross, Inc., U.S. 70 East, Smithfield, NC 275n, 919-934-5181 •.•.•. A.1939 

Resistors, Inc., 5226 W. 26th St" Chicago, II- 60650, .312-652-7555 .•.••. A.1942 
t Res-Nat, 110 Route 10, Whippany, NJ 07981, 201-887-2260;out of state 

800-526~704 ... ,., .................... , ............ , ............ A.I943 
Tel Lebs, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053, 

603-625-8994 •. , ......... , ............................. , ....... ,. A.,952 
t TRW Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St., 

Philadelphia, PA 19108, 215-923-8230 ••...••.•••.••.•..•..•.•..•.•. A.1954 
§t Ultronlx, Inc., P.O. Box 1090, Grand Junction, CO 81502, 303-242~810 ••••.• 

A.1958 
Victoreen, Inc., Component Div., 10101 Woodland Ave., Cleveland, OH 44104, 

216-795-8200 ...•.•.•.•.•..•..•.•.•.•....•...•..•.•..••.•.•..•••. A.,968 
§t Vishay Resistive Sys. Grp., 83 Lincoln Hwy., Malvern, PA 19355, 215-644-1300 

• • . • • • .. • . . • . • . • • • • • .. . . . . . . • . . . • . . . • . .. A·'972-'975,19n,1978,1984,1985 
Allen-Bradley Co., Electronics Group, Div. of Rockwell Corp .• Resistive Products Div. 

1414 Allen-Bradley Dr., EI PIISO, TX 79935 ........................... 915-592-4888 
§t AMF/Electro Comps. Div,"AMF, 2713 Gateway Dr., Pompano Beach, FL 33060 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-973-8620 
t Armtec Industries, Inc., Daven Components Grp. Manchester Airport Manchester, NH 

03103 ....................................................... :........ 603-669-0940 
§ Beckman Industrial Corp., Electronic Technologies Div., 2500 Harbor Blvd., Fullerton, CA 

92634 .......................................... 714-871-4848 
Beckman Instrs., 2500 Harbor Blvd., Fullerton, CA 92634 .............. 714-871~848 

Bowmar/TlC, Inc., 850 Lawrence Dr., Newbury Park, CA 91320 ......... 805-498-2161 
Colber Corp, 26E Buffington St, Irvington, NJ 07111 .................... 201-371-9500 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 

· ...................................................................... 914-Y03-5900 
tCTS Electronics Corp., Halex Division, 1202 McGaw AVf!., Irvine, C.A 92714 

...................................................................... 714-261-6381 
§t Dale Electronics, Inc., Columbus Div. Box 609, 2084 121h Ave., Columbus, NE 68601 

....................................................................... 402-5~3131 
§t Dale ElectroniCS, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ' 402-371-0080 
tEnvironmental Comm., 3150 Pullman St, Costa Mesa, CA 92627 ....... 71~557-7800 
. Gamble, Charles T., Inds., 605 Perkins La, Delanco,' NJ 08075 609-48 1-1900 

t Hybrid Systems Corp, 22 Linnell Circle, Billerica, MA 01821 ............. 617-667-8700 
Hybrilonics, Inc., p.o. Box 217, Lasalle Sta, Niagara Falls, NY 14304 .... 716-731-9080 

§ INRESCO,lnc., 654 Ocean Road, Pt Pleasant NJ 08742 ........ 201-892-5881 
International Mfg. Svcs., 50 Schoolhouse La, Portsmouth, RI 02871 ..... 401-683-9700 
ISL Products Int'I, Ltd, 235 P Robbins Lane, Syosset NY 11791-6093 516-822-9601 

§Jaro Components, Inc., 5549'Powerline Rd.. F( Lauderdale, FL 33309-2883 . 
....................................................................... 305-771-7000 

t KRL Elclrns., 160 Bouchard St, Manchester, NH 03103 ... 603-668-3210;800-257-3300 
§ Liberty Inll. Corp., 2539 237th St, Suite F, Torrance, CA 90505 .......... 213-539-6452 
§ Mepcoll Electra, Inc., Airport Road, P.O. Box 760, Mineral Wells, TX 76067 

. . . . . . . . . . . . . . . . ... ................................ 817-325-7871 
t Noble U.S.A., Inc., 151 Slanley St, Elk Grove Village, IL 60007 312-36ok6038 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879· ................... 617-649-7501 
§Rohm Corp., 8 Whatney, Irvine, CA 92718 ......................... c ..... 71~855-2131 
tSarnarius, Inc, 300 Seymour Ave., P.O. Box 377. Derby, CT 06418 ...... 203-735-7405 

Solitron/Microwave, Box 278, Port Salerno, FL 33492 .... . . . . . . . . . . . . 305-287-5000 
§tTepropf Florida, 2608 Enterprise Rd, Clearwater, FL 33575 ............ 813-796-1044 

Tettex Instruments, Inc., P.O. Box 281, Fairview Village, PA 19409-0281 

§t Varnistor Corp., 115 Industrial PI<., Sevierville, TN 37862 
§tVishay Angstrohm, 1 Precision PI.. Hagerstown, MD 21740 .... 

Waters Mfg., Longfellow Clr. Wayland, MA 01778 .. 

Resistors, Pressure Sensitive-4700 
t HyCornp Inc., 75 Union Ave., Box 377, Sudbury, MA 01776 ... 
t Notile U.sA, Inc., 151 Stanley St, Elk Grove Village, IL 60007 

Vishay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355 ........ . 

Resistors, Rectilinear-4700 

215-539-6050 
615-453-0001 
301-739-8722 
617-358-2777 

617~4631 

312-364-6038 
215-644-1300 

§ Allen-Bradley Co., Electronics Group, Rockwell Corporation, 1201 S. Second St, 
Milwaukee, WI 53204 ................................................ 414-671-2000 

Allen-Bradley Co., Electronics Group, Div. o/Rockwell Corp., Resistive Products Div., 
1414 Allen-Bradley Dr., EI Paso, TX 79935 ........................... 915-592-4888 

§ Bourns Instrs., Inc., Technical Prods. Grp., 6135 Magnolia Ave. Riverside, CA 92506 
..................................... . ....... 714-781:5433 

§ Bourns Instrs., Inc., Industrial Div. 1960 Chicago Ave., Unit F, Riverside, CA 92503 
............................... ............................... 71~781-5147 

§ Carbone Lorraine Inds., 400 Myrtle Ave., Boonton, f'lJ 07005 ............ 201-DE4-0700 
Consolidated Resistance Co. Arne,ica, 222 Lake Ave., Yonkers,NY 10701 

...................... ....... .............. . ....... 91~Y03-5900 
CTS Corporation, 905 NorthWest Blvd, Elkart IN 46514 ......... 219-293-7511 

tKRLElctrns. 160 Bouchard St., Manchester, NH 03103 ... 603-668-3210;800-257-3300 
New England Instr., Robertshaw Conlrols, 14 Kendal Lane. Natick, MA 01760 

· . . . . . . . . . . . . . . . . . . . . . . . . . . ... : . . . . . . . . 617-875-9711 
§tRCD Components, Inc. 330 Bedford St, Manchesler, NH 03101 ......... 603-669-0054 

Res-Net, 110 Route 10, Whippany, NJ 07981 c........ . .... 201-887-2260;out of state 

t Sarnarius, Inc., 300 Seymour Ave., p.o. Box 377, Derby, CT 06418 .. 
t Vernitech, 300 Marcus Blvd, Deer Pk., NY 11729 ................... . 

Vishay Resistive Sys. Grp., 63 Lincoln Hwy., Malvern, PA 19355 .. . 

800-5;16-0704 
203-735-7405 
516-586-5100 
215-644-1300 

EEM 1985 §-Product sold through distributors f-Product meets MIL specs 
\ 
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Resistors, Strip-4700 

Resistors, Standards - See Standards, Resistance (Vol. 0) 

Resistors, Strip-4700., .' 
. TRW Raelllllve Products Div., TRW Electronic Components Grp., 401 N. Broad St., 

Philadelphia, PA 19108, 21!Hi23-823O .............................. A.1957 
t Armtec Industries, Inc., Daven Components Grp. Manchester Airport, Manchester, NH 

03103 .............. , ....................... .'.......................... 603-869-0940 
§ CTS Corporation, Asheville' Divisioo, P.O. Box 100, Skyland, NC 28776 .. 704-684-6451 
§ Dille Electronics, Inc. ColumbUs Div., Box 609, 2064 12th Ave., Columbo$, NE 68601 

· ........................ : ............. ", ................................ 402-56+3'131 
. §t Dale Electronics, Inc., Norfolk Div., 2300 Rivers/de Blvd., Norfolk, NE 6870,. 

• • ........... : ........................ j.Co;'" .......................... :;. 402·371-0080 
EMC Technology 10c,1971 Old CuthbOORd., Charry Hill, NJ 08034 ..... 609-429-7800 
Gamble, Charles T. 1nds.,50S Perkins La.; Delanco, NJ 08075 ..........• 609-461-1900 
Huntington Electric Inc., P.O. Box 368, Depl EEM 80-81, Huntington, IN 46750 

.......... ; .......... ,.: ..... , ....... : ................................ , ... 21!j-356-0778 
International MIg. Svcs.:50 SchoolhOuse La.; Portsmouth. RI 02871 ....• 401-683-97.00. 

§'t ACD Components, Inc...330 Bedford St, Manchester, NH 0310.1 : ........ 603-669-0054 
Tel Labs, Inc. 154 Harvey Rd., PO Box 375. Londondeny, NH 03053 ..• 603-62!H1994 
Vishay ResistiveSys. Grp. 63 Lincoln Hwy.~ Malvem. PA 19355 ......... 215-644-1300 

§Ward Leonard Elec., 31 South St, MlVernon,NY 1.0550 ................. , 914-684-1000 

Resistors, Suppressor-4700 
MiDs Resistor Co.,. 3840 Cstsllna St., Los Alamitos, CA 90720,213-598-2454 

............................. ; .................................... ; A.l899 
TRW ResistiveiProducts. Dlv., TRW ElectronIC Components Grp., 401.N. Brosd St., 

Philadelphia, PA 19108, 215-923-8230 •••.•••.••.•••.••••••.••••.••. A'1957 
Vishay Flelllllllve Sys. Grp.,'.63 Lincoln Hwy., Malvern, PA 19355;.215-844-1300 ' 

........................ : .......... : .... , ......................... "' A'1977 
Colbar Corp. 26E Bulfingt'ln SL Irvington, NJ 07111 .................... 201-371-9500 
.Elect prec. Comp.Ce<p. 11 W. Sandford Blvd., Ml Vernon, NY 10550 .. 91.4-684-2333 

t Esles Engrg. Co. 930 Marine Dr. Port Angeles. WA 96362 ..... '.' . . . . . .. 206'457'0904 
§ Panl'SOnic, Ind'l. Elctrn. Comps.. Panasonic, Elctm. Comps. Div., Box 1503, Secaucus, NJ 

07094 ................................................................ 201-348-7000 
§t RCD Components, Inc., 330 Bedford St, Manchester, NH 03101 ... ...... 1j03-689-0054 

t Sohio Engineered Materials Co. Unil 01 Sohio, P. O. Box 156; Niagara, Falls, NY 14302 
....................................................................... 718-278-2000 

Stackpole, Carbon Div., 201 ~kpole St, St Marys, PA 15857 ......... 814-781-1234 
§tWorkman Eictm. Prods., Box 3828, Sarasota. FL 33578 ". "'J"': ........ 813-371-4242 

Resistors, Surge-4700 . ' 
Concept Industriils, App-Flep, Inc., 3641 San Gabriel River Pkwy., Plco Rivera, CA 

90660, 213-699-0918 ................................... .. .. .. • . .• A.1S33 
§ Keystone CarbOn, Thermistor Dlv., St. 'Marys, PA 15857, 1114-781-1591 •• B.1752 
§ Ohmlte Mfg. Co., 3601W. Howard St., Skokie, IL 130076;312-675-2600 ••• A.192O 

§t RCD Components, Inc.,,33O Bedford St., Manchester, NH 03101,603-669-0054 
.................................................................. A'1935 

TRW Resistive Products DIv., TRW Electronic-Components Grp., 401 N. Brosd st-, 
Philadelphia, PA 19108,215-923-8230 .................. : .......... ; A.1957 

Vishay Resistive Sys. Grp., 63 Wnc!)ln Hwy., Malvern, PA 19355, 215-644-1300 
............................... , ................................ : .. A.1977 

Allen-Bradley Co. Electronies Group, Rockwell Corporation, 1201 S. Second SI., " 
Milwaukee, WI 53204 ........... : ....... " ........................... 414-671-2000 

Allen-Bradley Co., Electronics G,oup, Div., of Rockwell Corp., Resistive Products Div. 
1414 Allen-Bradley Dr., EI Paso, TX 79935 ........................... 915-592-4868 

§t Amelek/Rodan Div., 2905 Blue Star SI., Anaheim, CA 92806 ............ 714-630-0081 
§CadcIock Electronics, Inc., 1717 Chicago Ave., Riverside, OA 92507 ..... 714-788-1700 

. Colber Corp., 26E Buffington Sl.,lrvinQton, NJ 07111 ............. ~ .....• 201.·371·9500 
§ Corning Glass Works, Corning ,Elctrns •. Houghton Pk., Bldg. A-2,. Corning. NY 14630 

· .............................•. , ... : . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . .. 607-974-8725 
CSI CapaCitors, CSI Technlgs. 810 Rancheros Dr., San Marcos,.c;:A 92069 , 

........................ · ..... c ............. , ..................... , ....... 619-747-4000 
§Dale EleclroAics, Inc., (i;olumbvs Div. Box 809, 2064121h Ave., Columbus, 1IIE,68601, 

...................................... \ ................................ 402-56+3131 
Dale Electronics, Inc., Nortolk Div .• 2300 Riverside Blvd., Norfolk, NE 68701' 

: ........................................•.......... , .................. 402-371-0080· 
Electrostatic Cons~g. Assocs., 556'LoweIiRd., Grolon, MA 01450 ....... 617-448-5465 
Gamble, Charles T;lnds., 805 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
Huntington Elect,ic Inc., P.O. Box' 366, Dept EEM 80-81, Huntington, IN 46750 

• .............. 'V •.•..•••..••.•.•••• : ••••• ' ••••••••..•••..••••.••.•.••• ,219-358-0778 
Micro-Ohm Corp., 4900 Santa Anila Ave. EI Monle, CA 91731 .....•..... 818-442-3310; 

213-666-0535 
Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, WI 53204 .... 414-271-9900 

tNoble U.SA,lnc, 151 Stanley St. ,Elk'Grove Village,.IL 60007 .. ; ......... 312-364-6038 
PanaSoriic, Ind'i. Elctrn. Comjls., Panasonic, Elclrn. Comps. Div •. Box 1503, Secaucus, NJ 

07094 ....................•............................................ 201·348-7000 
t Sohio Engineered .Malerials Co., Unit 01 Sohio, P. O. Box 156, Niagara Falls, NY 14302 

· .•.. , ................................ i. • • . . . • • • . . . • • . • • • • • • • • • • • .. • . •• 716'278-2000 
§~aid Leonard Elec., 31 South SI., Ml Vernon, NY 10550 ................ 914-684-1000 

ReSistors, Tapped-4700 
§t E-Systems, MemcOf' Div., 1320 ;:Iaxmlll Rd., Huntington, IN 46750, 219-356-4300; 

..................... , ......... , ............................. '. .. .. A.1869 
t Milwaukee ResiStor Corp., 700 W. Virginia St., Milwaukee, WI 53204, 414-271-9900 

•.••••..•••.••..• , .................................... .' ............ A.l900 
t'Resistors, Inc., 5226 W. 26th St., Chica90, IL 60650, 312-652-7555 ••••• '. A'1942 

TRW Resistive ProduCts Div., TRW Electronic Components Grp., 401 N. Broad St." 
Philadelphia, PA 11110B, 215-923-8230 ••••••••.••••.•••.•• C •••••••••• A.1957 

§t AMF/Electro Comps. Div. AMF, 2713 Gateway Dr., Pompano Beach,FL 33060 
............................................................ : ... : ...... 305-973-8620 

t A&tec Industries; Inc., ~en Components Grp., Manchester Airport, Manchest""; NH . 
03103 ................................................................ 603-669-0940 

§Clarosial Mig., Washington St, DOver, NH 03820 ..... .' ..... ,' ............. 603-742-1120 
Colber Corp., 26E Bullington St, Irvington, NJ 07111 .................... 201-371-9500 
Component General, I.nc. 13620 Wright Cir. Tampa. FL 33625 ........... 813-855-8655 

PRODUCT INDEX & ·DIRECTORY 
Consolidated Resistance Co America, 222 Lake Ave., Yonkers,.NY 1 Q701 

· ....................................................................... 914-Y03-5900 
CTS Corporalion, 905 North West aivd., Elkart, IN 46514 ............... 219-293-7511 

§t Dale ElectroniCs, Inc., Columbus Dlv., Box 609, 2064 121h Ave., Columbus, NE 68601 . 
.......... : .......................... , ........................... , ..... 402-564-3131 

§ Dale Eleclronics, Inc. Norfolk Div. 2300 Riverside Blvd. Norfolk, NE 68701 
.............................. : ...... : .... ', ................. , ..... : .. , ... 402-37.1-0080 

Elect Pree. Comp.-Co,p., 11 W. Sandford Blvd., Ml Vernon, NY 10550 .. ' 914-884-2333 
. §t Gamble, Charles T., Inds., 605 Perkins La.; Delanco. NJ 08075 .......... 609-461-1900 

H"achi America, 1800 Bering Dr. San Jose, CA 95112 ...... ,........... ~292-6404 
Huntington ElectriC Inc., P.O. Bo.X 368;'Dept EEM 80-81, Huntington, IN 46750 

...................... > ••••••••• , .......... ,: ............................ 219-358-0778 
\ t Hybrid Systems Corp., 22 Lionell Circle,Billerica, MA 01821 .. ,........... .617-667-8700 
" Hybrilonics, Inc., P.O. Box 217, Lasalle Sta,Nii'Q8ra FaJls, NY 14304 ..... 716-731-9060 

§Intemational Camps. Corp. ,,05 Maxess Rd.,Melville, NY 1.1747 .... ·.: ... 516'293-1500 
§ Jaro Components, Inc.. 5549 Powerline Rd., Ft Lauderdale. FL 33309-2583 

..................... , ........................... , ............... ,. r' .. 305-771-7000 
K & M Elctms. 1231nterstale Dr. W. Springfield, MA 01089 ...... : ...... 41~781-1350 
Kelvin, 5919 Noble A,v9.Van NUys. CA 91411 .......................... 81.8-782-6682 

§Liberty IntL Corp., 2539 237thSt, SUileF, Torrance. CA 90505 ........... 213-539-6452 
t Micr~hm Corp., 4900 Safrta Anila Ave., EI Monte. CA 91731. .; . '" ...... 818-442-3310; 

. '. 213-686-0535 . 
§ Mural,. Erie North America, Inc.; 1148 Fran.klin Rd., S.E, Marietta, GA 3.0067 . 

· ................................................... : .. . . . .. . . . . .. . . . .. 404-952-9777 
§ GI!lni\e MIg. Co, 3&01 W. Howard St, S~ IL 60076 ...... ... . .. . . . .. 312-875-2600 

\ Ohmtek, Inc., 2100 Liberty Dr. Niagara-Falls, NY 14304 ................. 718-283-4025 
Panasonic, IOO'L Eictm. Comjls., Pall8Sonic, Elctm. Comps. Div. Box 1503, Secaucus, NJ 

07094 .............. ~ ... : ............... : .................... : .......... 201-348-7000 
t Qualily The'lmiStor, 2147 Centurion PI. Boise, 10 83705 ................. 208-377-3373 

§t RCD Components, Inc., .330 Bedford St, Manchester, NH 03101 ......•. 603-669-0054 
'ShallCross, Inc., U.S. 70 Eest Smnhlield, ~ 27577 ..................... 919-.934-5.181 
tSarnerius, Inc., 300 Seymour Ave., P.O. Box 377. Derby, CT 06418 ...... 203-735-7405 
.fShokai far East. Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-68H)700 
§.Square 0 Co. Executive Plaza Palatine,.IL. 60067 ...................... 312-397-2600 

Tel Labs, Inc., 154 Harvey Ad., PO Box 375, Londondeny, NH 03053 . .. 603-625-8994 
Thicklilm Int'~ At l-Box 85-0, Indian Head.MD 20640 .................. 301-375-6666 
Vishay Resistive Sys. Grp., 63 Lincoln Hwy.Malvern, PA 19355 .......... 215-644-1300 

§Ward:Leonard Elec. 31 South St, Mt Vemon, NY 10550 ..... .' .....•.... 914-884-1000 

ReSistors, Temperature Sensitive - See Thermistors· 
(Vol. B) 

Resistors, Tin Oxide-4700 . . 
§t RCD Components, Inc., 330 Bedford St.,Manchester, NH 03101,603-669-0054. 

............................. : ................................... A'1935 
§ Caper Col'flllO'lents Corp., Div. 01 Diplomat Electronics, 25 Dubon Ct., Farmingdale, NY 

11735 ........................................ : .. ,.,' .................... 518-454-6390 
§t Coming Glass WOI1<s, Corning EIctms.. Houghton Pk., Bldg. A-2. Coming, NY 14630 

· ...................................................................... 607-974-8725 
§ Dal~ ElectroniCS, Inc .• Norfoik Div., )1300.Riverside Blvd., Norfolk, NE 68701 

· ...... : ...................•........................... :. . . . . . . . . •. . . .. 402-371.0Q80 
. § KOA Speer EJctrns., Bolivar Dr. P.O. Box 547, Bradford, PA 16701 . . .•.. 814-362-5536 
, Micro-Ohm Corp., 4900 Sants Anila Ave., EI Monte, CA 91731 ........... 818-442-33~0; 

. 213-688-0535 

ReSistors, Variable'::"" See Potentiometers (Vol. A), 
Rheostats (Vol. A), ResistorS, Adjustable (Vol. A) 

ReSistors, Voltage Sensitive-4700 '. 
§ Maida Development Co., 20 Ubby St., Hampton, VA 23663, 804-723-0785 

•.••• ; ........................ ~ ...................... :.~ •••• A.ll09,1113 
§ Marcon America Corp., 310 Era Drive, Northbrook, IL 60062, 312-564-2820 

................................ :.~ ......................... A.1116,18B7 
MepcollElei::tta, Inc., North American Philips Corp.; Columbia Rd., Morristown, 

NJ 071160, 201-539-2000 •. : ........................................ A.1891 
§ Midwest Comps., 1981 Port,Clty Blvd., Muskegon, f4149443, 6~6-777-2602 

• •.•••.••.•••.•• ' ......................... .' ..... '''' .... ;.' ••.• " ••• " B·1764 
$ohiO Engineered Materlala Co.,·Unlt of Sohlo. P. O. Box 156;'Niegara Falls, NY 

14302,716'278-2000 ............................................. A.1946 
Sylvania Electronic Components,. Philips ECG Inc., A North American Philips Co., . 

100 First Ave., Waltham, MA 02254, 617-890-6107 .............. .... ... A.2090 
§Carbone Lorraine Inds., 400 Myrtle' Ave., Boonton, NJ 07005 ............ 201-DE4-0700 

Colber Corp., 26E Buffington St, Irvington, NJ 07111 .............. : ....... 201-371-9500 
Diodes Inc .• 9957 Canoga Ave., Chatsworth, CA 91311 ... 818-882-4920;800-82,.,178 
Electrostalic ConsHg. ASs~, 556 Lowell Rd., Grotorl, MAOl450 .•...... 617-448-5485 

§ General 'Electric Co.. PoWer Elclms: Semiconductor Dept, W. Genesee SL Aubum. NY 
. 13021 ............................... : .............. , .......... : ...... 315-253-7321 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley PosfWay, Sa~ Lake City,UT 

84116 ........................... , ......................... : ...... : .. C'. 801-537,523.7 
GTE Switching & Telephone Producls, 400 N. Wo~'Rd, Northlake, IL 60164 

..................... c .. :.~: ... ' ... ;;.: ..... ,: .......................... ,'312'681-7100 
§ International Comps. Corp;, 105 Maxess Rd., Melville; NY 11747 " .....• ; .. 518-293-·1500 

International Rectifier Corp.,.Seinic;oriductor Div., 233 KanSas St, EI SeguriCfo, CA 90245, 
........•............. , ....... , .... : .. : ......................... ; ........ 213-772'2000 

KCK America Inc., 1245 Forest Ave.( Ste. 10. Des Plaines,IL 60018 ..... ,312-297-5435 
Kelvin, 5919 Noble Ave., Van.Nuys,·CA 91411 .. ; ... " .................. 818-782-8662 
Panasonic, IOO'L EIctrn.·Comps., Panasonic, Elclm. Comps..,Div. Box 1503, SecaucUs, NJ 

07094 .............. ; .... : ..... : ........ f' ............ , .................... 201·348-7000. 
§t RCD Components. Inc, 330 Bediord SL Manchester. NH 03101 ....... ' 603-869-0054 

§Sanken Elec. Co., 1-22:8 NishHkebUkuro, Toshima-Ku, Tokyo,JAPAN .... 03-986'6151 
§Schauer MIg., 4500 Alpine Ave. Cincinnati, .. OH 45242 ....... : .......... ' 513-791-3030 

Taiyo Yuden (USA) Inc .• 714AlgonquiriRd. Arlington Heigh\s,.Il:60005 
.............................................. , ............ : ........... 312·364-8104 

Thickfilm Inl'l., Rt. l-Box 85-0,lndian Head,MD.2()540 ........ : .... : .... 001-375-8666 
§ Thomson-CSF Comps. Corp., Passive <;:amp. Div., 5850 Canoga Ave. Suite 300, 

Woodland Hills, CA 91367 ..... :., .... : .. ' .. : ... :. .; .. : .... ' .... 8111'-887-1010 

A-120 §~-Product sold through distributors t-Product meets MIL specs EEM.198S 



PRODUCT INDEX & . DIRECTORY 

§ Victory Engrg Corp., Victory Rd, Springfield, NJ 07081 .................. 201-379-5900 
Vishay Resi51ive Sys. Grp, 53 Lincoln Hwy, Malvern, PA 19355 ......... 215-644-1300 

§tWorkman Elctrn Prods., Box 3828, Sarasota, Fl. 33578 ................. 813-371-4242 

Resistors, Wirewound-4700 
§t Cal-R, Inc., P.O. Box 1397, Santa Monica, CA 90406,213-450-1761 ••••.• A.1830 

Colber Corp., 26E Butlington St, Irvington, NJ 07111, 201-;471-9500· .•.• A.1832 
Concept Industries, App-Rap, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 

90660, 213-699-0918 ................................ • . • .. .. .. .. • .• A.1833 
Dale ElectroniCS, Inc., EI Paso Dlv., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 .................................................... A.1854 
Electro Comp., Inc., 2415 Main St, stratford, CT 06497,203-375-5811 •.• A.1865 

§t Elect. Prec. Comp. Corp., 11 W. Sandford Blvd., Mt. Vernon, NY 10550, 
914-664-2333 .................................................... A.1868 

§t E-Systems, Memcor Div., 1320 Flaxmlll Rd., Huntington, IN 46750, 219-356-4300 
................................................................. A.1869 

§ General Re.istence, Inc., A Prime Technology Company, Twin Lakes Rd., P.O. 
Box 185, N. Branford, CT 06471,203-481-5721 ...................... A.1870 

Huntington Electric Inc., P.O. Box 366, Dept. EEM 80-81, Huntington, IN 46750, 
219-356-0778 .•.••••.••.•.••.• •.• . • .. • . • . • • • • • .. .. .. • • • .. .. • .. .. .• A.1871 

ISLProducts Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 
516-822-9601 .............................. ' .... c .................. A.1877 

Julie Reach. Labs., 211 West 61st st., New York, NY 10023, 212-245-2727 
................................................................. A.1878 

t Kelvin, 5919 Noble Ave.; Van Nuya, CA 91411, 818-782-6662 ••••••••••• A.1882 
t Micro-Ohm Corp., 4900 Santa Anita Ave., EI Monta, CA 91731, 

818-442-3310;213-686-0535 ....................................... A.1892 
§ Milia Resistor Co., 3840 catalina St, Los Alamitos, CA 90720, 213-598-2454 

................................................................. A.1899 
t Milwaukee Resistor Corp., 700 W. Virginia.St, Milwaukee, WI 53204, 414-271-9900 

................................................................. A·1900 
§t Ohmlte MIg. Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2600 ••• A.1912 

t Pacific Resistor Co., 18300 Oxnard St, Tarzana, CA 91356, 818-345-7811 
.................................................................. A.1926 

t Precision Resistor Co., Inc .• 10601 75 St N., Largo, FL 33543, 813-541-5771 
........ , •.•.. , .................................................. A.193O 

§t RCD Compcments, Inc •• 330 Bedford St, Manchester, NH 03101, 603-669-0054 
............................................................. : .•. A·1935 

§t RCL Electronics, Inc., 195 McGregor St, Manchester, NH 03102,603-627-3831 
.............................................................. , •• A'1936 

§t Shallcross, Inc., U.S. 70 East, Smithfield, NC 27577, 919-934-5181 •.•••• A.1936' 
t Resistors, Inc., 5226 W. 26th St, Chicago; IL 60650, 312-652-7555 •••.•• A.1942 
tTel Labs, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053, 

603-625-8994 .................................................... A.1952 
TRW Resistive Products Div., TRW Electronic Components Grp., 401 N. Broad St, 

Phi\adelphla, PA 19108, 215-923-8230 •••••••.•••••.••.••••.••• A'1955,1957 
§t Uitronix, Inc., P.O. Box 1090, Grand Junction, CO 81502, 303-242-G810 

. • . • . • . .. .. • . • . • . • . . . • . . • • • . • . . • . • . .. . • • • . • • • • . • . . • . • .• A·1960-1962,1964 
Vishay Resistive Sys. Grp., 53 Uncoln Hwy., Malvern, PA 19355;.215-644-1300 

..... : ............................................................ A.1979 
§Allen Co., Inc .• Robert G .• 7267 Coldwater Canyon, N. Hollywood, CA 91605 :-

................ : ....................................... 816-765-8300;800-423-3186 
§t AMF/Electro Comps. Div, AMF, 2713 Gateway Dr., Pompano Beach, FL 33060 

................................... : ..................................... 305-973-8620 
t Armtec Indu51ries, Inc., Daven Components Grp., Manchester Airport, Manchester, NH 

03103 ... , ................................. ,.......................... 603-669-0940 
Bowmer/TIC, Inc .• 850 Lawrence Dr, Newbury Park, CA 91320 .......... 805-498-2161 
Capco. Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 

§Clarostat Mfg., Washington St, Dover, NH 03820 ........................ 603-742-1120 
Consolidated Resistance Co. America, 222 Lake Ave .• Yonkers, NY 10701 

.............................. , ........ : ......................... , ..... 914-YD3-5900 
CSI Capacitors, CSI Technlgs, 810 Rancheros Dr., San Marcos, CA 92069 

, ......................................................... , ......... , .. 619-747-4000 
CTS Corporation, 905 North West BI~d., Elkart, IN 46514 ............... 219-293-7511 

§ CTS Corporaiion, Asheville Division. P.O. Box 100, SkYland, NC 28776 .. 704-684-6451 
§t Dale ElectroniCs, Inc., Columbus Dlv., Box 609, 2064 12th Ave, Columbus, NE 68801 

...... , .......................•.. ': ..................................... 4Q2-584-;l131 
Dynaplex Inc., Interplex, 12Q-12 28th Ave, Flushing. NY 11354 ......... 212-961-6750 

t Engelhard Corp., 70 Wood Ave .. S., Iselin, NJ 08830 ..................... 201:321-5900 
§t Gamble, Charles T., Inds, 605 Perkins la, Delanco, NJ 08075 .......... 609-461-1900 

§ INRESCO; Inc.. 654 Ocean Road, Pt Pleasant. NJ 06742 ............... 20'1-892-5881 
§ Jaro Components, Inc., 5549 Power line Rd, Ft Lauderdale, FL 33309-28,83 

..................................................•..................... 305-771-7000 
t KRL Elctrns., 160 Bouchard St. Manchester. NH 03103 ..• 603-668-3210;BOQ-257-3300 
§Lectrohm Div. of Capco, Inc., Box 1028, Grand Junction, CO 81502 .. , .. 303-24;3-6480 
§ Liberty Intl Corp., 2539'2371h St, Suite F, Torrance. CA 90505 ...... ,... 213-539-6452 

Meissner Inds., 551 Rle. 10, Dover, NJ 07801 ........................... 201-368-1700 
tMel-Rain Controls, 42974 M-43 Hwy., Paw Paw, MI49079 .............. 616-657,2527. 
§New-Tone ElectroniCS, Inc, 44 Farrand St.. Bloomfield, NJ 07003 ....... 201-748-5089 
tNoble u.SA, Inc., 151 Stanley St, Elk Grove ViII8Q(j, .IL 60007 ........... 312-364-6038 

§t Nylronics ComponentsGrp., Inc., Orange St. Darlington, SC 29532 .:... 8o:J.393-5421 
§t Paccom, 3928 148th NE, Redmond, WA 98052 ; ....•..... 206-883-9200;800-426-6254 

§ Panasonic, Ind'l. Elctrn, Comps., Panasonic, Eictm. Comps. Div., Box 1503, Secaucus, NJ 
07094 ................................................................ 201-346-7000 

. tSamarius.lnc, 300 Seymour Ave., P.O. Box 377. Derby, CT 06418 ...... 203-735-7405 
§ Shekai Far East, ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§Sprague Electric Company, Distribution Division, 481 Marshall St, No. Adams, MA 01247 

. . .............................................................. 413-684-4481 
Standard Condenser Corp., 1065W. Addison St, Chicago.ll60613 ..... 312-327-5440 

§tTepro of Florida. 2606 Enterprise Ad:, Clearwater, FL 33575' ............ 813-796-1044 

Rheostats-4750 

Resistors, Zero-Ohm-4700 
Kelvin, 5919 Noble Ave., Van Nuya, CA 91411, 818-782-6662 ••••••••••. A'1882 
TRW Resistive Producta Dlv., TRW Electronic Componenta Grp., 401 N. BroecI St, 

PhIladelphia, PA 19108, 215-923-8230 .............................. A'1954 
CoIber Corp, 26E Buffington St,lrvington. NJ 07111 .......... , ......... 201-371-9500 
International Comps. Corp., 105 Maxess Rei. Melville, NY 11747 ........ 516-293-1500 
International MIg. Svcs., 50 Schoolhouse La, Pottsmouth, RI 02871 ..... 401-683-9700 

§KOA Speer Elctms., Bolivar Dr .• P.O. Box 547, Bradford, PA 16701 ....... 814-362-5536 
§ UberTy '",1. Corp., 2539 2371h St. Suite F, Torrance, CA 90505 .... : ..... 213-539-6452 

ROeder51ein Elctms., Inc., P.O. Box 5588, Statesville, NC 28877 ......... 704-872-8101 

Resistors (MIL)-2440 - See Vol. B 

Resolvers, SynchrQ-4900 - See Vol. D 
Resonators, Ceramic-2700 
§t Fox Elctrns.. P.O. Box 1078, Cape Coral, FL 33910. 813-482-7212 ••••••• A'1363 

Murata Erie North America. Inc., 1148 FrankUn Rd., s.E., Marietta, GA 30067, 
404-952-9777 .................................................... A.1396 

NTK Technlcsl Ceramics NGK Spark Plugs (U.s.A.), Inc., 1701 N. GrHnvIlIe Ave. 
#205, Richardson, ;:)(75081, 214-235-8332 ........................ A'1398 

Piezo Technology Inc., 2525 Shader Rd •• Orlando, FL 32804, 305-298-2000 
................................................................. A'1418 

·t Vemitron Piezoelectric Dlv., 232 Forbes Rd., Bedford, OH 44146-5478, 
216-232-8600 .................................................... A.1455 

§t Kyocera Intl, Inc., Elctrn Comps. Grp., 11425 Sorrento Valley Ad., San Diago, CA 92138 
............. : ......................................................... 619-454-1800 

§Murata MIg. Co., Ltd, 26-1Q-2-chom&-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JaPan, JAPAN 
........................................................................ 075-951-9111 

Radio Materials Corp., 4242 W. Bryn Mawr, Chicago. IL 60648 .... . . . . .. 312-478-3600 
Toko America, Inc., 1250 Feehanville Dr., Mt Prospect" Il60056 .. , ..... 312-297-0070 

Resonators, SAW-2300 
t Sawtek Inc., P.O. Box 18000, Orlando, FL 32860, 305-886-8860 •••.••••• A.1432 

RF Monolithics, . Inc, 4441 Sigma Rd, Dalles, TX 75234 .................. 214-233-2903 
Toke America, Inc., 1250 FeehanvlUe Dr, Mt ProspecI.. IL 60056 ........ 312-297-()()70 

Retainers, Battery-2800 - See Vol. C 

Retainers, Relay-4500 - See Vol. B 

Retainers, Tube-5700 . 
§tIERC. 135·W. Magnolia Blvd, Burbank, CA 91502 ........ 818-849-24&1;816-786-1182 

IntI. Elctrn. Resch, 135 W. Magnolia Blvd, Burbank, CA 91502 .......... 213-849-2481 

Retractors & Carriers - See Cable Retractors (Vol. C) 

RFI Measuring Equipment-2900 - See Vol. D 
RFI Shielding - See Shields, RF (Vol. C) 

RFI Testing Services - See Services,' Electrical 
Measurement & Test (Vol. D) 

Rheostats-4750 
§t E-Syatems, MemcorDiv., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 

................................................................. A·2015 
§t Ohmile MIg. Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2800 ••. A'2032 

Shogyo IntL Corp.. 287 Northern Blvd., Great Neck, NY 11021, 516-466-0911 
................................................................. A·2037 

§t Vishay Resistive Sys. Grp., 63 Uncaln Hwy., Malvern, PA 19355. 215-644-1300 
••••.••.•.•••••••••••••••••••••••••••••••••••.•••••.••.•.••.•••••• A'2052 

§ Allen-Bradley Co .. Electronics Group, Rockwell Corporation, 1201 S. Second St, 
Milwaukee, WI 53204 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ...... 414-671:2000 

AIIen-~dley Co, Electronics GrouP. Div. of Rockwell Gorp., Resi51ive Products Div, 
1414 Allen-Bradley Dr., EI Paso. TX 79935 ........................... 915-592-4888 

Biddle In51ruments, A Thom EMI Co., 510 Township Une Rei. Blue Bell, PA 19422 
.......•........................................................••. '. . .. 215-646-9200 

Carter MIg. Corp, Sugar Ad, BoHon, MA 01740 ......................... ~17-779-5501 
Centralab.lnc .• A North American Philips Co., Hwy. 20 W .. P.O. Box 858, Ft Dodge, IA 

50501 ................................................................ 515-573-1300 
§Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2467 ..... : ... 617-266-2100 

CTS Corporation, 905 North West Blvd, Elkart, IN 46514 .......•..... '. .. 219-293-7511 
§GC Elclrns., 400 S. Wyman St. Rockford, IL 61101 .... ; ................. 815-968-9661 

Mallory ComponenIa DIvision, Emhart Elec./Elctrn Grp, 3029 E. Washington St. 
Indianapolis, IN 46201 ................. ':. .... .. .. ........ .. .. .. . ... .... 317-261-1·361 

t Maurey In51r. Corp., ~55 w. 60th St, Chicago. Il 60629 ................ 312-581-4555 
. Mel-Rain Controls, 42974M-43 Hwy., Paw Paw, M149079 .............. 616-657-2527 
New England 1ns1r, RObertshaw Controls, 14 Kendal Lane, Natick, MA 01780' 

..: ........ ' .................................... : ...................... , 617-875-9711 
t Noble U.S.A.. Inc.. 151 Stanley St, Elk Grove ViII8Q(j, IL 60007 •...•...... 312-364-6038 

Reliance Electric Co, Marketing Info Center. P.O. Box 99502, Cleveland, OH 44199 
.................... ;'. . . . . . .. .. . . . . . . . . . . . .. .. .. 800-245-4501 ;800-245-4497 In Ohio 

§Shokai Far East, Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§tVishay Angstrohm, 1 Precision PI., HagerStown, MD 21740 .............. 301-739-8722 

,Wilbrecht Elctms., 240 Plato Blvd, St Paul. MN 55107 .............. : .... 612-222-2791 

Ribbons for Printers-2000 - See Vol. D 
Rings,.Retaining-2500 - See Vol. C 

Rivets-2825 - See Vol. C 
§tWard leonard Elec., 31 South St, Mt Vl\fTlOn, NY 10550 ................ 914-684-1000 

Waters MIg, longfellow Ctr, Wayland, MA 01778 ................. ~ :.. ... 617-358-2777 Robotic· Pick & Place - See Arms & Manipulators, Robotic 
w~o.n~.t~~~/~~~~.~.,.~i~:.F~t~~I~.~$~to:'~y •. :I~C:,,~~~~,P~H~~~876-1500 RobotiCS - See Arms & Manipulators, Robotic (Vol. D), 

§tWorkman Elctrn. Prods., Bo><3828, Sarasota, FL 33578 ................. 813-371-4242 . Control Systems, Robotic (Vol. D) 

EEM 1985 §--:Product sOld through distributors t-Product meets MIL specs A.121 



'. Seals, Waveguide-3450 

Rods, Ground-2800 - See Vol. C 

Rotators - See Antenna Rotators (Vol. D) 

Rotors, Motor & Generator - See Motor & Generator 
Armatures. Rotors, Stators (Vol. B) 

I • . ...• 

,Rubber, Conductive-1600 - See Vol. C 

Rubber Guards (F~r Equipment) - See Bumpers.'(VoL C) 

Rubber, Silicone-1600.:...SeeVol. C", 

Satellite Antennas.- SeeAntennas,SateJlite .. 

Satellite Earth Stations, Transmit'& Receive-1900-See 
, Vo/.D ' . . 

" '. ,,,,,' 

SCate Expanders, Meter - See Multipliers. Metet(Vot D) 
,Scalers,' Binaryj DeCade.;2g25 - See 1101. D . . .. ! . 

Scales: Oi81-2400 - 'See VOI.·C 

Scanners, Bar COde':'" See Readers, ~ Code 

Scanners,Crossbar~1900 - See Vol. D 

Scanners; Fiber Optic-2475 - See Vol. B 
Scanners, FlyingSpot-1900 _'"See Vol.D 

Scanners, Infrared-2900 - See Vol, D . 
Scanners, Instrument, Input/Output-2900 - See Vol. D 

Scanners, Optical-2900- See Vol. D ' 
Scanners, Reed-2900 .:... See Vol. D 
Scintillometers~2900 ... SeeVor. D 

Scissors-5400 - See Vol. C 

Scope Dollies - See Carts & Doilies. Instrument & 
Equipment (Vol. C) .. 

SCRs - See Thyristors (Vol. A). . '., ' ,., 

SCR Firing Controls.- See Controls. SCR NOJD) 

Scramblers, Data-2325 - See ¥o/ .. D 
Scramblers, Speech-1900 - See Vol. D 

Screens,Printed Circuit-1700 - See Vol. C 
, Screwdrivers-5400-See Vol. C " 
Screws, Lead, Feed & Tran$l~ory' - 'See Drives & Drives 

Mechanisms (Dial) (Vol. C)' , 

Screws, Fastening-2825 - See' Val.C 
, Scribers-5400 - See .Vo/. C 

Scribers, Wafer-AlstlSee Machines & Acc~sori~., 
Semiconductor Manufacturing-4100- See Vo/.D 

Sealers - See Coatings (Vol; C) 

Sealing Equipment,Metal to GlasslCeramic-4100 - See 
, Vo/.D 

Seals'& Feedthrus, Envilllnment8l- See'Feedlhrus & 
Seals, Environmental (Vol. C) '! 

Seals, Ceramic To Metal-2500 .:.. See Vol. C " 

Seals, Glass To Met~I·2500 -- See Vol. C 
Seals, Hermetic-Also See Services, ,Hermetic Sealing- . 

. 2500 - SetlVo/. C· ' 

Seais, Microwa~e ...:. See Gaskets; Shielding, RF (Vot P). 
Seals. Waveguide (Vol. A) .' , 

Seals, Pressure Sensitive-2500;" See-·Vol •. C 

Seals, Waveguide-3450 
t Bacon IIIds, 192 plj!asant St. Watertown, MA 02172-2399 ,.,',"',','" 617-1126-2550 
tCho.merics, Inc.. 77 Dragon Cl, Wobum, MA 018811 ,:.:: ",,;', "'" "'" 6H-935-4850 

Detoronics Corporation, 10660 E Rush,St. S,EIMonte, CA 91733 """.816-579-7130 
M! A-COm Microwave Components. Inc., MI A'COffl, SoU1h 'Avenue, Burtingiori; MA 01803 

, ., , , " , ,. " . , , , . , " , , . ".,' , , '" , , " '" , , , , , , " '" , "" " .. , . '.' , "" '" 617-272-3000 
MI A-Com Millimeter ProduCts, M/A-com. Inc..'Second Avenue, Burlington, MA01803 

."""" .. ,.,.,., , .. ,""""" .'.:.", ,,', ,,,. '" '" ,c':,,,,,,,,,,,,,,,, ·617·272-3000 

PRODUCT INDEX & DIRECTORY 
Maury Microwave, 8610 Helms Ave. Cucamonga. CA 91730 ' .. "., , .. , .. 714-867-4715 
Mlcroflecl, 3575 25th S,E, Salem. OR 97302-0985 '.",',"',., ... ".,.. 503-363·9287 
Mlcroweve Development Labs., 10 Michigan Dr:, Natic~ MA 01760 .. , .. 617-655-0060 

§Patker Seal Grp., P,O. Box 11751, Lexington, KY 40512 """.",.".,,, 606-289-2351 
§t Systron-Donner Microwave Div" 14844 Oxnard St. Van Nuys. CA 91409 .' 

,.,"""',. ,,',,,, "';,,, """" ,., ,,, ... ,,' ,,,.,""",:,",.,,. """ 8'18-786-1760 
tTeekn" (Eastern Facility), 129 Dermody St. Cranford. NJ 07016 """" 201·272·5500 

Vemay LabOratories. Inc.; S:'COIIege St.'Yeliow Springs, OH 453&7 ., ..... 51:3:767-7261 
§tWaveline, Box 718. W, Caldwell, NJ 07006 """'" """"" '.'''' ",,:. 20t·226-91oo 

Search U~it, MagnetiC Tape 7'" See Tape Search 
Equipment (VotD) \ '. ". . 

SeclJrity, ~yste"?s, Data-2325 - See Vol. D , 
Seismographs-2900 .... See Vol. D 

. . ( 

Seizers-5400- See Vol. C·f 

Selsyns- See,Motors, Synchronous (Vol. B) , , 

Semiconductor Material - See Crystals, Semiconductor 
(Vol. A) 

Semiconductor Wafer Fabrication, ,Assembling 
, (Packaging)'-4100 - See Vot: D 

SemicOnductor'Wafer Fabrication; Designing . 
• (Topological)-4100- See Vo/.D 

Semiconductor·Water. Fabrication, Masklnaking 
(Tooling)-4100 - See Vol. D 

Semiconductor Wafer Fabrication, processing..(100 -
See.Vol. D 

Semiconductor Wafer Fabrication, Testing/Trimming-
'. 4100 - See voi. D 

Semiconductors.":" See DiocJes (VoL A). Rectifiers (Vol. A). 
Transistors (Vol. A) 

Sensors - See Transducer Listings (Vol. 8) 

Sensors, Acoustic"~ -See Vol. D 
Sensors,.Flber· Optic-2475 ..... See Vol. B 

~sor'$, Ught-3700- Se.eVo/. B 

Sensors, Proximity - See Transducers, Proximity 

Sensors,Temperature - See Bolometers (VoL 0). 
Thermistors (Vol. B). Tran'sducers (Vol. A) 

Sensors (MIL), Tactical Electronic Reconnaissance-3475 
- See Vol. D 

,.. . 
. Sequence Controllers '- See Controllers, Programmable 

(Vol. D)" , , 

Services, Assembly &,Fabrication (Incl. R&D)- Also see 
Services,Metal Parts FabricationjServices, Printed 
Circuit Products-4100 -,See VOl. D 

Services, Backplan, Wiring - Also see Services, Wire 
Wrappingi Services~ CableA88embly ~ A~ see., ' 
Services, CrimpingjServices, Wire Cutting & 
Stripping-4100 "":" S .. Vol. D 

Services, Calibration'& '1t1st.~ment Repair-4100. - See 
Vo/.D ' 

, Services, Coatirig-4100:':" See Vol. b 
Services, Compubtr-JijcfedDesign (CAD)-Also See 

Computers, CAP, CAM~& CAD I CAM-4200 , -' See 
Vol.D . ; 

Services, Computer PrOgramming - Also see Services, 
CompUter SystemS, SpeCific eiassHication-2050 -
See Vo/.D 

Services, Computer Systems, Builders-2050 - See 
Vo/.D . . 

Services, Computer Systems,Consulting-2050 - See 
·Vo/.D 

A.122 §"cProduct sold through distributors t-Product.meets MIL specs EEM 1985 
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Services, Computer Systems, Integrators-2050- See 
Vol. D 

Services, Computer Systems, Turnkey-2050 - See 
Vol. D 

Services, Consulting, Chemical Analysis-4100 - See 
Vol. D 

Services, Consulting, Data Processing-4100 - See 
Vol. D 

Services, Consulting, Drafting-4100 - See Vol. D 

Services, Consulting, Engineering-4100 - See Vol. D 

Services, Ccmsulting, Optical-4100 - See Vol. D 

Services, Consulting, Patent Development-4100 - See 
Vol. D 

Services, Consulting, Production-4100 - See Vol. D 

SerVices, Consulting, Research & Development-4100 -
See Vol. D 

Services, Crimping - Also see Services, Wire Cutting & 
Stripping-4100 - See Vol. D 

Services, Custom Cable Fabrlcatlon-6000 - See Vol. C 

Services, custom Molding, Plastics - See Services, 
Plastic Fabrication & Molding 

Services, Data Processing, Consulting - See Services, 
ConsL,llting, Data Processing 

Services, Decapsulation/Encapsulation-4100 - See 
Vol. D 

Services, Documentation (Incl. Technical Wrlting)-4100 
- See Vol. D 

Services, Education/Training-4100 - ,See Vol.D 

Services, Electrical Measurement & Test-4100 - See 
Vol. D 

Services; Electroplating - See Services, Plating 

Services, EMIIRFI Testing-4100 -See Vol. D 
Services, Encapsulation - See Services, 

Decapsulationl Encapsulation 

Services, Environmental Testing-4100 - See VOl, D 

Services, Equipment Leasing/Rental-4100 - See Vol. D 

Services, Failure Analysis - See Services, Reliability 

Services, Fiberoplics, Consulting-4100 - See Vol. D 

Services, Hermetic Sealing-4100 - See Vol. D 

Services, High Vacuum-4100 - See Vol. D 

Services, Instrument Calibration - See Services, 
Calibration & Instrument Repair 

Services, Instrument Design (Industrial)-4100 - See 
Vol. D. ' 

Services, Integration, Computer Systems - See Services, 
'Computer Systems, Integrators 

ServIces, Laser, Consulting-4100 - See Vol. D 

Services, Measurement & Test, Electrical - See Services, 
Electrical Measurements & Test (Vol.), Services, 
Environmental Testing , 

Services, Measuring - See Services,' Instrument Calibration 
(Vol. ), Services, Testing & Measuring 

Services, Metal Etching, Engraving-4100 - See Vol. D 

Services, Metal Parts Fabrication-4100 - See Vol. D 
Services, Metallizing (Incl. Electroforming)-4100 - See 

Vol. D . 

Services, Permanent Magnet.,1850 

Services, Microprocessor Development - Also see 
Services, PROM & Array Programming-4100 - See 
Vol.D 

,Services,.Molding/Casting - Also see Services, Plastic 
Fabrication & Molding-410,0 - See Vol. D 

Services, Optical Design-4100 - See Vol. D 
Services, Packaging-4100 - See Vol. D 

Services, Permanent Magnet-1850 
Magnet Sales & MIg. Co. Inc., 11250 Playa Court, Culver City, CA 90230-6127, 

213-391-7213;800-421-6692 .""" .... """""""""""', ••• , A.1307 

$ervices, Photographic-4100 - See Vol. D 
Services, Plastics 

Fabrication/Molding/Foaming/Finishing-4100 - See 
Vol. D 

Services, Plating-4100 - See Vol. D 
Services, Precious Metal Refining-4100 - See Vol. D 

Services, Precious Metal Resmelting, Recovery, 
Recycling-4100 - See Vol.D, 

Services, PC Design/Preparation/Production-4100 -
See Vol. D 

Services, PROM & Array Programming - Also see 
Services, Microprocessor Development-4100 - See 
Vol. D 

Services, Qualification Testing - See Services, 
Environmental Testing (Vol. D) 

Services, Reliability-4100 - See Vol. D 
Services, Rental, Instruments & Equipment - See Test 

Equipment, Rental & Lease 

Services, Repair, Maintenance - See Service~, Calibration 
& Repair Instrument 

Services; RFI Measuring - See Services, Electrical 
Measurement & Test (Vol. D) 

Services, Silicon Foundry - See Silicon Foundry Services 

Services, Silk Screening-4100 - See Vol. D 
Services, Soldering-4100 - See Vol. D 
Services, Technical Writing - See Services, 

Documentation 

Services, Testing & Measuring - See Services, Electrical 
Measurement & Test (Vol.), Services, Environmental 
Testing . , 

Services, Testing, Environmental '- See Services, 
Environmental Testing 

Services, Training/Education-4100 - See Vol. D 
Setvices, Vibration Surveys-4100 - See Vol. D 
Services, Wire Cutting & Stripping - Also see Services, 

Crimping-4100 - See Vol. D 
Service.; Wirewrapping/Soldering/Welding/Brazing -

Also See Services, Backplane Wiring-4100 - See 
Vo/.D 

Servo Systems-4900 - See Vol. D 
Shaft Encoders, Shaft Position - See Encoders, Shaft 

Angle (Vol. B) 

Sh8ft Locks - See Locks, Dial & Shaft (Vol. C) 

Sh~ & Adapters-AlSo See Couplings, Shaft, Rigid & 
Flexible-3500 - See Vol. B 

Shake Tables - See Testers, Vibration (Vol. D) 

Shells, Encapsulation - See Cups: Encapsulation (Vol. C) 

Shielding, EMIIRFI-4525 - See Vol. C 

EEM 1985 §~Procluct sold through distributors t-:-Product meets MIL specs A·123 



Shifters, Phase, Microwave-3450 

Shielding Beads, Ferrite-4525 -- See Vol. C 

Shields, Cable -- See Braid, Cable (Vol. C) 

Shields; Cathode-Ray Tube-4525 - See Vol. C 
Shields, Coil-4525 ...:.... ~ee Vol. C 

Shields, Corona~525 -' See Vol.,J; 

Shields~ Electrostatic """':' S~ShieldS, Tube'(V~1. C) 

~hields, Indicator Light-4525 - $e$ Vol. C 

Shields, Magi'letic-4525 - See: Vol; C 

Shields, ~hotol!1ultiplier::45i5 -- See Vol: C, . 
Shields, RF-Also See Gaskets, Shielding, RF-4525 -

See Vol .. C . 
. ", 

Shields, Transformer-4525 -See Vol. C 

Shields, Tube-4525 -See Vol. C 

Shields, Wire - See Braid, Cable (Vol. C) 

Shift Registers-2325 - See Vol. 0 
Shifters, Frequency - See Converters, Frequency to 
; Freq\Jency (Vol. D) 

Shifters, Phase, Microwave-3450 
t Arra Inc., 15 Harold Ct., Bay ShOre, NY 11706, 516·231·8400 ••••••••..• A.1705 
t Daico Inds., Inc., Box 5225, Compton, CA90224, 213-631·1143 .••.•.••• A.1708 

North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542, 516-671·5700 
........ ' • .' ................................... ' ............. A·1780,D·1734 

t Premier Mlcl'Qwave, 35 NewBl'Qad St., Port Chester, NY 10573, 914-939-9900 
................................................................. A·1781 

t Airtron, Litton Industries. Inc., 200 E Hanover Ave.. Morris Plains, NJ 07950 
............ c .......... \: .................................. c ......... ". 201·539-5500' 

AHord Mig. Co., P.O. Box 2116, 32 Sixth Rd.. Woburn, MA 01BBB ......... 617,935-86.10 
Alpha Inds., Inc .• Microwave Camp. Div" 90 Glenn St, Lawrence, MA 01843 

........................................ ; ......................... ; .... 617-661·8520 
Alpha Inds., Inc .• TAG Millimeter Comp., 2Q Sylvan Rd; WObum, MA 01 BOl 

................................................. , ....... ,., ... "., .. ". 617-935-5150 
t Amphenol, An A~i8d Co., 43 Commerce ct Lisle, IL 60532 ... , ..... :.... 312-983-3500 

§t Anaren Microwave. P,O: BOx 178, 6635 Kirkville Rd., E Syracuse, NY 13057 
............... 0'.' .... , ..... , .... , ..... , ••.• ,., •.• , •• , •.. , 315-432-6909 

tGeneral Microwave Corp., j,55Marine St, Farmingdale, NY 11735 ...... 516-694-3600 . 
Hewlett-Packard Co:, 1620 Eml:larc~ Ad, Palo Mo,' CA 94303 ., Call Local SIs. Off. 
Hughes Aircraft Co, Aerospace Grps./Support'Sys., P.O. Box 90515, Los Angeles, CA 

90009 ....................... : ........................................ 213-670-1515 
Hughes Aircraft Co., Microelctm. Sys. Div., 2601 Campus Dr" Irvine, CA 92715 

......... ,., .... , .... " .................... ,.:., .......... , ............ 714-752-3600 
M/ A-Com Millimeter Pr~ucts, M/ A-Corn, Inc., Second. Avenue, Burlington, MA 01603 

••••••••••• 0 ....................... , c ......... c .................... , .... 617-272-3000 
Maury Microwave, 6610 Helms Ave., Cucamonga, CA 91730 ........ ,... 714-9B7-4715 

tMerrimac Inds" 41 Fairfield PL, West Caldwell, NJ 07006 , ................ '201'575-1300 
tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ07039 ................... 201-992-7700 
t Microwave Applications Grp., 3030 Industrial Pkwy" Santa Maria, CA. \13i155 

.................. , .... : .. , ................. , ........... " .... , ....... , 805-928-5711 
§Microwava O!lvelopmenl Labs.;10 Michigan Dr" Natick, MA 01760 ; ... : 617-655-0060 
t Mitec Elctms" 15 .Commerce St, Williston, vr 05495 ..•.......... : . . . . . •. 602-664-0064 
t Narda Microwave Corp., 435 Moreland Rd" Hauppauge, NY 11768 ..... 516-231-1700 
t Norsal Inds., 85 0 Hoffman Lane 80., Central Islip, NY 11722 .......... , 516-234-1200 

o Reeve Electronics, Mellish E Murray, .1720 W. Fulton St, Chicago, IL 60612. 
......... , ............... : ...... : ...... : ... : ...... , .............. : ..... 312-670-0150 

Sivers IMA 5669 Selmaraine Drive, Culver City, CA 90230 ....••..... : .. '2·13-390-7477 
§t Systro~-Donner Microwave Div:, 14844 'oxnard St; Van Nuys, CA 9) 409 . 

.. ,.,., .......•. :,., .... ,." .. , ... , .. : ........................ : ......... 6J8-766-1760 
tTechnical Research & Mig., Inc., RF.D. # 10. Manchester, NH 03103 co .. c 603-627,6000 

Universal Ad-Yu Elctrns., Inc., 2517 E Noi'wich st, Milwaukee,Wi 53207 
., .. ,." .......... ,' ............... , .................................... 414-482-4100 

tlJTE Microwave, 3500 Sunset!!.ve., AsburY Park, NJ 0771'2' ........... ,. 201~922-1009 
Varian Associates, Inc., Microwave Tube. Div" 611 Hansen Way, Pa,lo A~o, CA !!4303 

.... , ..... " ............... ,., ........... , ...... , ..... , ...... , .... : .... 415-493-4000 
§tWaveJine, Box 71~w,caldwel( NJ07006 ... : ..... \ .................... 20i-226-91oo 

Shifters, Phase, RF-3450 
t Daieo Inds., Inc., Box 5225, Cpmpton, CA 90224, 213-631-1143 ••••••••• A.1708 

North Hills Elctrns., 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 
.................................. ' .•• ; ...................... : •••.••• A·1760 

Ryan Inti. Corp., 4800 EvanswOQd Dr., Columbus, OH 43229, 614-885-3303 
.. , ..... , ....... :: :.' •. , •.• , ........ ' ............................... 001303 

. Alford Mfg. Co., P.O. Box 2116, 32 Sixth Ad., Woburn, MA 01686 ........ 617-935-6610 
. Alpha Inds., In,," Microwave Comp. Div., 90 Glenn St:Lawrence, MA 0.1843 

................. : .... ,:.: .. , .. , ...... , ..... " ... , .... , ..... , ............ 617-661-8520 
t Amphenol, An AIIi~ Go., 43 COmmerce Ct, Lisle, IL 60532 .... '.' . . . . . . .. 312-963-3500 

§t Anaren Microwave, P.O. Box'176, 6635 Kirkville Rd, E Syracuse, NY 13057 
..................•...... , .........•.. , ...................... , .. " ...... 315-432-6909 

t Arra Inc., 15 Harold Ct,l3ay Shore, NY 11706 ........................... 516-231-6400 
t Automatic Coil Corp" Sub. Designatronics, Inc., 455 E 10th Ave" Hialeah, FL 33010 

,., ... , ........... , ..... , .....•...•. , ...... , .......•...... : .......... ,. 305-663-5311 
tGeneral Microwave Corp., 155 Marinp St.; Farmingdale,NY 1.1735 .. ', .. 516-694-3600 

Locus, Box 740, State College, pA 16604 ............................... 614-466-6275 
t Lorch Elctms., 105 Cedar La. 'EnglewQOd, NJ 07631. . '.' ......... ' . , .. , . .. 201-569-6282 

PRODUCT INDEX & DIRECTORV 
M/ A-Com Microwave Components, Inc., M/ A-Corn, South Avenue, Burlington, MAOl6p3 

.......... , ............ , ..•.... ' ....•. , •... , ... , ... , ................... 617-272-3000 
t Merrimac Inds" 41 Fairfield P~ West Caldwell, NJ 07006 ..... , .......... 201-575-1300 
§ Microwave Development Labs,1 0 Michigan Dr., Natick, MA 01760 , ., ... 617,655-0060 
tNarda Microwave Corp.. 435 Moreland Rd" Hauppauge, Ny'117611 ..... 51&:231-1700 
t Pr<imier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 91 +939-6900 

Universal Ad-Yu Elctrns., Inc., 2517 E. Norwich St, Milwaukee, WI s320~' 
.,: .............. , ........ :, ........................... : .. ::" ...• ,. :::.;. 414-482-4100 

Varian Associates. Inc., Microwave Tube Div" 611 Hansen Way, Palo ARo, CA 94303 . 
............. , ........... :: ..................... " ..... , .. ,.:, ......... , 415-493-4000 

§tWaveline, flOx 71B;W.Caldwell, NJ 07006 .......... ,: ...... ,. , •. ~~ .... 201.,g26-91oo 

Shifters, Phase 60/400 Hz-4050 - See Vol. 0 
Shrinkable Plastics & Elastomers - sel:J Gaps, Forms & I 

T~s, Heat Shrinkable (Vol. C), Tubing,t::Ieat Shrinkable 
(Vol. C) . . 

Shunts, Co~ne6tor-2100 - See VOl. C 
j \ ,-', 

Shunts, Meter-2900 - Se,e Vol. D 

Shutters, Microwave-3450 
t Airtron, Litton Industries, Inc., 20Ci E Hanover Ave., Morris Plains, NJ 07950 

...•....... : ......................... , ................. , .• : ......... : ... 201-539-5500 
Hughes Aircraft Co, Aerospace Grps./Support Sys.. P.O. Box 90515, Los,~Ies, CA 

90009 .......... : ....... , ............................. , ................ 213-670-1515 
Hughes Aircraft Co" Micrortct"\ Sys. Div., .2601 Campus Dr, Irvine,CA 92715 

............................ ,.: ........ , ................ ' ........ , ....... 714-752-3800 
M/ A-Com Millimeter Products, M/ A-Com; Inc., Second Alienue, Biir!ington; MA 01603 

... : ..... ,., ..... , ................ ; •..... , ..................... , ............ 617-272~3000 
§ Microwave DeVelopment Labs., 10 Michigan Dr" Natick, MA 01760 .'.... '617-655-0060 
t Mitec Elctrns., 15 Commerce St, WHliston, YT 05495 .. , .............. ,.. 602-864-0064 
tPremier MicrowaVe, 35 New Broad St, Port Chester, NY 10573' " ....... 914-939-B900 

§tWaveline, Box 716, W, Caldwell, NJ 07006 .. ' .. \ .. ,:, ... ; ...... : .......... ZOl-226-9100 

SIOACs4800 
Motorola semiconductor Prods. Sector, Adv •. 72, Box 201112, Phpenix, AZ 85036, 

602-244-6900 ............ , .............. : ....... :: ......... :...... A.2083 
Triac ElectroniC Systems, Inc., 87-27 Myr1Ie/Ave., Glendale, NY.11365, :. 

718-441-4759 .............................. , .................. , •.• 001132 
§TeccorElctrns.,1601 Hurd Dr., Irving, TX75062 .. : ... ,: ................. 214'252-7651 

SignafAver~gers-2900- See Vol.:O 
Signal Conditioners & Equipment-1100 - See Vol. Q 
Signal Generators - See Generators, Specific Type (Vol. D) 

Signal Systems, FiberOptic-2325 -:-See Vol. 0 

Signal Tracers - See Testers,. Signal Tracing (\(01. D) . 

Silica, Ftlsed-2500 - See Vol. C 

Silk Screening Services - See Services~ Silk Screening 
(Vol. D) 

Simulation Systems, Electromagnetic' Pulse-:i100 - See 
Vol. 0 . 

Simulators, Oat8-2900- See Vol. 0 
Simulators, Motion-2550 ...; See Vol. C 

Simulators, Optics-3700- See Vol. B 

Simulators, Power Failure';2900 - See Vol. 0 

Simulators, Powerline Oisturbance~2900~ See Vol. 0 . . ~ . . 
Simulators, Radar-3475":: See Vol. 0 

Simulators, Resolvers-2900 ::.,. See Vol. 0 

Simulators, 8018r-2900 - See Vol. 0 
Simulators, Thermocouple-2900 - See Vol. 0 

, Simulators (MIC), EW~3475'''-: See Vol. 0; 

Simulators (MIL), EW Quick Reactign ca~ability-3475 .,... 
See Vol. 0 . . . , 

Simulators (MIL), RHAVtf-3475 - See. Vol. 0 . 

Simulators (MIL), Weapon;3475 - See VOI.,D 
Sinks, Heat -- See Heat Sinks, Semiconductor (VotChHea~ 

Sinks,. Soldering (Vol. C) . 
Sleeves - See Tubing.:(Vol.C) 

Slides, C.abinet & Chassis-1400 - SeeVo/. C" 
Slip Clutch - See Knobs, Slip Clutch (Vol. C) 

Slip Rings & Assemblies-3500 - See Vol. B 

A·124 .' §-:Product sold through distributors t -Product ineets MIL specs ~eM1.5 
:,l.' 
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Slotted Unes, Microwave-3450 
tAWOrd Mfg. Co., P.o. Box 2116,32 Sixth Ad, Woburn, MA 01888 ........ 617-935-8810 

Alpha Inds., Inc. - TAG Millimeter Comp.. 20 Sytvan Rd., Woburn. MA 01801 
. . .. . . . .•.. . . . . . . . . .. . . . •. . .. .. .. .. . .•..•.. ..•.•..•.. •..•. .• ..•.. . . .•.. 617-935-5150 

Hewlett-Packard eo.. 1820 Embarcadero Rd, Palo AI1o, CA 94303 .. can Local Sis. Oft. 
Hughes Aircraft Co, Aerospace GrpsJSuppot1 Sys.. P.O. Box 90515, Los Angeles, CA 

90009 ................................................................ 213-670-1515 
Hughes Aircraft Co, MicroelClm. Sys. Div, 2601 Campus Dr., Irvine, CA 92715 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . • . . . .. 714-752-3800 
MaUl)' Microwave, 8610 Helms Ave., Cucamonga. CA 91730 ............ 714-987-4715 

tMicrolab/FXA, 10 Microlab Rd, Livir\gs1on, NJ 07039 ................... 201-992-7700 
Sivers IMAo 5669 Selmaraine Drive, CUlver City, CA 90230 .............. 213-390-7477 

§ Tucker Elclms., Box 46196.6, Garland, TX 75046 ......... 214-348-8800;800-527...\642 

Socket Adapters-2100 - See Vol.C 
Sockets, Array-2100 - See Vol. C 

Sockets, Capacitor-2100 - See Vol. C 

Sockets,CRT - See Sockets, Tube (Yol. C) 

Sockets, Cry8taI-2100 - See Vol. C 

Sockets, DiOOe-2100 - See Vol. C 

Sockets, DIP and DIL-2100 - See Vol. C 

Sockets, Integrated Circult-2100 - See Vol. C 

Sockets, International-2100 - See Vol. C 

Sockets, Lamp & Lamp Assemblies-2450 - See Vol. B 
Sockets, Leadless Carriei'-2100 - See Vol. C 

Sockets, LlF & ZIF-2100 - See Vol. C 

Sockets,Miniature & Subminiature - See Sockets, Diode 
(Yol. C) 

Sockets, Pin Grid Array-2100 ...., See Vol. € 
Sockets, Power (Receptacles)-2100 - See Vol. C 

Sockets, Relay-2100 - See Vol. C 

Sockets, SIP-2100 - See Vol. C 

Sockets, Test-2100 - ~ee Vol. C 

Sockets, Transistor-2100 - See Vol. C 

Sockets, Tube-2100 - See Vol. C 

Sockets (MIL)-2440 - See Vol. 8 

Software, Applications-2050 - See Vol. D 

Software, Communications-2050 - See Vol .. D 
Software, Compiler,/Languages-2050 - See·Vol. D 
Software, Computer Performance Measurement-2050 -

See Vol. D 
Software, Data Base" Management-2050 - See Vol. D 

Software, Data Base Management Dictionaries-2050 -
See Vol. D 

Slotted LineS, Microwave-3450 

Software, Report Generators-2050 - See Vol. D 

Software, Security-2050 - See Vol. D 
Software, Sort/Merge-2050 - See Vol. D 
Software, Spoolers-2050 - See Vol. D 
Software, Utilities-2050 - See Vol. D 
Solar Cells - See Cells, Photovoltaic (Yol. 8) 

Solder (All Types)-4600 - See Vol. C 

Solder Lugs - See Terminals, Lug (All Types) (YOI~ C) 

Solder Pots & Baths-4600 - See Vol. C 

Soldering Accessories-4600 - See Vol. C 

Soldering Equipment, Hot Gas-4100 - See Vol. D , . 
Soldering Equipment, Induction Heating-4100 - See 

Vol.D. 
Soldering Equipment, Infrared-4100 - See Vol. D 
Soldering Equipment, Printed Circuit-4100 ....; See Vol. D 
Soldering Equipment; Resistance-4100 - See Vol. D 
Soldering Systems, Temperature Controlled-4100 - See 

Vol. D • 

Soldering Equipment, Ultrasonic-4100 - See Vol. D 
Soldering Equipment, Yapor Phase-4100 - See Vol. D 
Soldering Guns, Irons & Desoldering Tools-4600 - See 

Vol.C . 

Soldering (MIL)-2440 - See Vol. 8 

Solenoids, Unear-4550 - See Vol. 8 

Solenoids, Proportional-4550 - See Vol. 8 

Solenoids, Rotary-4550 - See Vol. 8 

Solenoids (MIL)-2440 - See Vol. 8 

Solvents - See Cleaners & Solvents (Yol. C) 

Sonar Systems-3475 - See Vol: D 
S100 Bus - See Board Computers & Subassemblies 

(Vol. D) 

Sound Absorbing Materials-2825 - See Vol. C 

Sound Levellndieators - See Meters, Audia Level (Yol))) 

Sound Recording Equip. - See Microphones (Yo I. D), 
Recorders (Vol. D), etc. 

Spacers-2825 - See Vol. C 

Spaghetti - See Tubing, Spaghetti (Yo I. C) 

Spark Gaps-4300 -'See Vol. 8 
. . 

Software, Data Base Query Language-2050 _ See Vol. D . Speakers, Explosion & Flame Proof-1300 - See Vol. D 
Speakers, Horn-1300 - See Vol. D Software, Data Communications Control-2050 - See 

Vol.D 

Software, Disk/Tape File Utilities~2050 - See Vol. D 
Software, Emulation/Simulation-2050 .;....SeeVol. D 

Software, Information ~torage & Retrieval-2050 - See 
Vol. D 

Software, Job Scheduling/ Accounting-2050 - See 
Vol:D 

Software, Librarians-2050 - See Vol. D 
~ Software, Operating Systems-2050 - See Vol. D 

Software, Operating Systems Enhancement-2050- See 
Vol. D 

Software, Programming/Systems Development Aids-
2050 - See Vol. D 

Software, Program Tran$lators-2050 - See Vol. D 

Speakers,lntercom-1300 - See Vol. D 
Speakers, Midrange-1300 - See Vol. D 
Speakers, Musicallnstrument-1300 - See Vol. D 
Speakers, Pa.ging - See Speakers, Intercom (Vol. D) 

Speakers, Pillow-1300 - See Vol.D 
Speakers, Public Address-1300 - See Vol. D 

Speakers, Replacement (Incl. Aircraft, Automotive & 
TV)-1300 - See Vol. D 

Speakers, Submergence Proof-1300 - See Vol. D 
Speakers, Subminiature-Also See Bells, Buzzer$, 

Gongs, Sirens & Aural Warning Devices-1300 - See 
Vol.D . 

Speakers, Tweeter-1300 - SeeVol .. D 
Speakers, WeatherproOf-1300 - See .Vol.D 

EEM 1985 §-Product sold through distributors t-Product meets MIL specs A-125 



Standards, Delay Une-2350 

Speakers, Woofer-1300 - See Vol. D 

Speakers (MIL)-2440 - See Vol. D 

Speaker Systems-1300 ;... See Vol. D 

Spectrometers-2900 - See Vol. D· 

Speech Compression & Synthesis Equipment-2325 -
See Vol. D 

Speed Drives, Motor - See Controls, Motor Speed: (Vol 0) 

Spiral Wrap. ~ See Tubing, Spiral Wrap (Vol. C), 

Splices, Flberoptic-2475 - See Vot; B 

. Splicers, Coaxial Cable-5400 - See Vol; C 

Splicers, Wire {Incl •.. Butt & Cap Types)-5400- See 
Vol.C . 

Splicing Equipment, Magnetic Tape-1300 - See Vol;D 

Splicing Equipment, Fiber 0Ptic-5400 - See Vol; C 

Splicers, Fiber Optic-2475 -See Vol. B 

SplltterS/Combineri,power '"'" See DividerS; ,Power 
(Vol. A) 

Spooters, Printer Buffers-2325 - See Vol. D 

Spooters, Punched Tape - See Readers, Punched Tape 
(Vol. D) ( 

Springs (All Typesh2500 - See Vol. C 

Stabilizers, Current - See Current Sources (VoL D), 
Regulators, Current (Vol. D) , 

Stabilizers, Li1!8 Impedance-4050 - Sete Vo/.D· •. 

Stabilizers, Voltage - See Regulators & Stabilizers, 
Voltage (VoL D), TransformerS; Voltage Regulating 
(Vol. A), Voltage Sources (Vol. D) 

Stabilizers, Voltage/Current, Automatic - See Power 
. Supplies, Constant Current (Vol. D) , 

Stalos (Stabilized Local.Oscillators) - See Oscillators, 
Microwave (Vol. A) 

StampingS, Precious Metal - See Preforms, Precious 
M~al (Vol. C) 

Standards, Atomic Beam-2900 - See Vol, D 

Startdards, Capacitance-2900 -. See Vol. D 

Standards;Current-2900 - See Vol.D 

Standards, DelayLlne-2350 " 
t Anders, Inc., 77 Wolcott Ad., Simsbury, CT 06070 ....................... 203-658-7666 
t Computer Devices Corp. 63 Austin Blvd., Commack, NY 11725 .•. ;..... 516-S43-4220 

Standards, Frequency-2900 -,See Vot D 

Standards, Inductance-2900 - See Vol. D 

Standards, NOise-2900 ... See Vol. D 

Standards, Phase-2900 - See·vol:.D r 
. Standards, Phase Angle-2900 - See Vol: D 

Standards; ResiStance-2900 - See Vol. D 

Standards, Temperatu,.2900 -See Vol; D 

Standards, Time-2900 - See Vol. Di 
Standards,Voltage-2900 - See VOl. D 
. '" 
Standards, Voltage Ratio-2900 -' See Vol. D 

Standoffs - See Bushings, Glass, Plastic, Metal, etc. (VoL C) 

Stands, lnstruments~11OP- see Vol. C 

Stands, Prlnter/Terminal-1400 - See Vol. C 

Static Eliminating Materials, Devices, & Equlpment-4525 
- See Vo/;C 

PRODUCT INDEX & DIRECTORY 

Stators, Motor & Generator - See Motor·& Generator 
Armatures,Rotors, Stators (Vol. B) 

STD Bus - See Board Computers & Subassemblies (Vol. D) 

Steppers, Indexing, Motor-3500 - See Vol. B 
Steppers, Indexing, Switch-5100~ - See Vol. B 
Storage Euipment, Cartridge/Cassette-3800 - See. 

Vol.C / 

Storage Equipment, Disk-3800 - See Vol. C 

Storage Equipment, Flexible Disk-3800 - SeevOt. C 

Storage Equipment, Magnetic Card-3800· ..... See Vol. C . 

Storage Equipment, MicrofQl'm-3800 - See Vol. C 

Storage Equipment, Multifunctional-3800 - See Vol. C 

Storage Equipment, Pape~ Tape-3800 ;... S~e Vol. C 
Storage Equipment, Printout-3800 - See Vol. C 

Storage Equipment, Punched card~3800 -- See Vol. C 

Storage Equipment, Reel-to-Reel Tape-3800 - See 
VOI.C 

Strain Reliefs, Cable & Wire-2800 - See Vol. C 

Strip-Line Components; Microwave-3450 
Al:larl)s-Russell, Anzac Div" 80 camblidge St, Burlington, MA 01803 , ... 671-273-3333 . 

t American Etching & ~ 13730 Desmond St, Pacoima" CA 91331 .• , .• 213-896-1187 
Amphenol, An AIHed eo.. 43 Commerce Ct, Lisle, IL 60532 ., .•. , .. , ... ,. 3i2-~500 

§tAn8ren Microwave, P.O. Box 178,.6635 Kirkville Ad.,E. Syracuse, NY 13057 
.. ' ........... , ............. , ...... , .... ,., ....... , .... " .... ". , ...... 315-432-8909 

tArra Iiw., 15 Harold Ct, Bay Shore, NY 11706, ................ , .. , ...... 516-231-8400 
§tAvantek, lric. 3175 Bowers Ave., Santa Clara, CA 95054 .......... , ... ,. 406-496-6710 

Centerflex Techn, Corp., 221 Seventh Ave. P.O. Box 21, Hawthorne, NJ 07507 
. .. ...... , ... ,." .......... ,., .. , .. , .. , •• ,., ... , ... , .... " .... " ...... ,. 201-423-0505 
tCentrai MIcrowave eo.. Alpha Inds., Inc. 12160 Prichard Farm Rd., Maryland HeightS, MO 

63043 .... , ............. ,., ... ,. ' ......... , .:.,., ........ , ........... 1 314-291-5270 
Coaxial Dynamics, 15210 I.ndustrial Parkway, CleVelard. OH 44135 , .... 216-267-2233 

t Eleclro-MagneticProcesses, Inc., 9616 OWensmouth Ave., Cha1sworth, CA 91311 
..... : ... ,., ...... , ... , .... , ... , ..... , ... ,., .. , ........... :, ... ,., ..... 816-662-6333 

t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry HII~ NJ.06034 ..••• 609-421r 7600 
t General MIcrowave Corp., 155 Marine St, Farmingdale, NY 11735 •..•.. 516-894-3600 

HDS Inc., 12310 Pinecrest Rd.,.Raston, VA 22091 " , .................. ,. 703-620-6200 
Hughes Aircraft eo. Aerospace Grps.ISupport SVS, P.D. Box 90515, Los Angeles, CA 

90009 ......... : .... , ............ , ..... , ...... ,." .. , .• , .. , ......... :: 213-87()-1515 
Hughes Aircraft eo.. Microek:lrn. Sys. Div. 2601 Campus Dr" Irvine, CA 92715 

....... , ................... : ......... , ......... : .. , ..... ,." .. " ..... ,. 714-752~ 
tJunction Devices, Inc., 2488-A Townsgate Ad., Westlake Village, CA 91361-2594 

.. , .••. : , .•.• ' ...•. ,., ...... ' .•.•. , ... , ...•....... , .•.. , 816-669-4030;805-497-4421 
§ 3M-Electronic Products Division, Bldg. 502, P,O. Box 2963, Austin, TX 78769-2963 

, •. , •..•... ' ..••... , .•.... , ...... , ...•..•... , .•. , ....•.... , ...•. ,." .•.. 512-834-6662 
t·Merrimac Inds., 41. Fairfield PL,West Caldwel~ NJ 07006 •... , .•......... 201-575-1300 
t MicroIab/FXR, 10 Microlab Ad., Livingston, NJ .07039' •.•......• "., .. , .. 201-992-7700 
t Mitec EIctrns., 15 Commerce St, WimS!On. vr 05495 .•..• , ...••. :.,..... 602-864-0064 
.tNorsaiInds., 65 0 Hoffman Lane So., Cen1rallslip, NY 11'122 ........ , ... 516-234-1200 

North HIlls EIctms., I.Alexander PL, Glen C!lve, NY 11542 ••..•. ,., ....• 516-671-5700 
§t Omni Spectra. 21 .. Contlnental Blvd., Merrimack, NH 03054 .. " ..••.... ,. 603-424-4111 

t Premier Microwave,. 35 New Br6ed St, Port CheSler, NY 10573 ....... ,. 914-939-8900 
ALe EIc1ins., Inc., 63 Radio Clr. Mt Kisco, NY 10549 .. , • , .•. , . . . . . . . . •. 914-241-1334. 

, Rogers Corp., One Technology Dr; Rogers, CT 06263 .....• , .•. ,....... 203-774-9605 
Sanders Assocs., Flexprint Prods. Div. Grenier FId., Manchester, NH 03103 

....... , ......... : ........................... , ............... , ........... 603-669-4615 
§tSoJl1ron/Mlcrow8ve, Box 278, Port S$lerno,FL 33492 ......... ,'; ..... , 3Os-267-5000 
§tSyslron-Dome< Microwave Div. 14844 Oxnard St, Van Nuys. CA 91409 

............ ,: .................. : .......... : ....... : .................. , ... 818-786-1760 
tTechnica/ Research & MIg., Inc., R.F.D. # 10, Manchester, NH 03103 .,' 603-627-6000 
. TeIonIc/J;lerkel8y, 2625 lagUna Canyon Ad., Laguna Beach, CA 92652 . 

....•..... , .. , ..•. : ................. c.'., .... : .. ; .... , ..... c •.•••••• , •••. 714-494-9401 
t Transco Products, !nc., 4241 Glencoe Ave., Marina d$1 Ray, CA 90295 .. 213-622-0600 
tTRW Microwave, 625 Stewart Dr. Suimyvale, CA'94086 •......•.•...... 406-732-oaao 

Wavelek indiana, Inc., 5606 Churchman, Beech Grove, IN 461Q7 ........ 317-787-3332 /' 

Strips, Ground.,.1900 - See Vol. D . 
. Strips, Marker & Fanning-6000 ,... See Vol. C 

Strobos.copes - See Lamps, Stroboscopic Source (Vol~ B) 

Substrates, Ceramic-2800 - See Vol. C 

Substrates, FlexibJe~2800 ,.. See Vol. C 

Substrates, Glass-2800 .... See Vol. C 

Substrates, Metallic-2800 - See Vol. C 

Substrates, SSpphire-2800- See Vol. C 

Surface Acoustic Wave, Delay Line-2350 
t Sawtell Inc., P.o. Box 18000, Orlando, FL 3286C!' 305-686-6116Ci ;........ A.1432 

A.126 !-flrocluct sold through distributors t-Procluct mQats MIL specs EEM1985 



, 
PRODUCT INDEX &. DIRECTORY 
t Hoffman, P. R., eo.. Materials Procassing Div. Amstar Tech. Prods. eo.. Inc., 321 Cherry 
. 'St.. Carlisle. PA 17013 ................................................ 717-243-2011 
t Union CarbIde Corporalion,EIclms. Div. Crystal Prods. Dept., 9320 Chesapeake Dr. Ste. 

104, San Diego. CA 92123 .•..................•.........•......•....•. 619-279-4500 

Surface Acoustic Wave, Filter-2700 
t Sawtek Inc., P.O. Box 18000, Orlando, FL 32880, 305-886-8860 ••••••••• A.1432 

§tK~~~.~~: .mc:.-. ~.~'.~~. ~.l.l~~~.~~.v.~~.~.~.~~~~:,~:o 
Toko America, Inc., 1250 Feehanville Dr. Mt Prospect" IL 60056 ...•..•• 312-297-<1070 

Suppressors, Arc - See Protectors, Surge (Vol. B) 

Suppressors, NOise-2700 . 
Anlan Products IntL Ltd., 99 Jericho Tpke., JerIcho, NY 11753, 51&-333-8100 

................................................................. A·2120 
t Control ConcepIa Corp., P.O. Box 1380, Binghamton. NY 13902-1380, . 

607-724-2484 ........................ , ....... , ......... , ......... 801233 
t Controlled Power Co., 1955 Stephenson Hwy., Troy, MI 48083. 1-800-521-4792 

.................................................................. 001912 
§ Dlaplex, Inc.. Alexander Plllce, Glen Cove, NY 11542, 516-671-4400 ••••• 001917 

Hipolronlca, P.O. Dl'IIW8r A, Bnt_, NY 10509, 914-27lHIOII1 ••••••••• 001934 
Lanco EIctrns., Inc.. 1330 Balden St., McHenry, IL 60050, 815-344-2900 •••••• 

A·2185 
MCG EIctri18., 12 Burt Dr., Caer Park, NY 11729, 511l-586-5125 •••.•••••• 801248 
Pan-Magnetlca inti., Inc .• 455-A Caraon Plaza Dr •• Caraon, CA 90748. 

213-532-1790' .................................................... A.2213 
Plco Elctrns., 453 North ~ Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 .' ............ c. .. .. . .. .. .. . .. .. .... • ... A.1270 
t AFI CorporaUon, 100 E. Pine Alre Dr •• Bay Shore. NY 11706, 516-231-41400 . 

......................................................... ; ........ A·1829 
Xentek.lnc.. 279 S. Pacific St.. San Marcoe. CA 92069.819-744-3346 •••• 001872 

§ Amperex Electronic Corp.. Ferroxcube Div. 5083 Kings Hwy. Saugerties, NY 12477 
..••.••.....•.•.••••..••....•..••..•...•••••.......•..••••..•.••..•• J ••• 914-246-2811 

Basic Measuring Insls., 402 Lincoln Centre Dr. FoSter City. CA 94404 ... 415-570-5355 
§Brooks MIg. Co. 2016/24 Amber St.. Philadelphia, PA 19125 ............ 215-425-3395; 

800-523-0130 
Brooks Mktg. Corp., 3569 Bristol Pike Bldg. 2 Ste 102, Bensalem, PA 19020 

...•........•......•........•.....................•... 215-244-0264;1-800-523-1551 
tChomerics,lnc., 17 Oregon Cl, Woburn. MAOl866 ............... , ..... §17-935-4850 
§ Clare Division, General Instrumant Corp., 3101 W. Prall Blvd., Chice!lO. IL 60645 

...............•...............•.....•...........................•..... 312-262-7700 
§ Corcorn, Inc.. 1600 Winchester Ad., Libertyville, IL 60049 ""'''''''''''' 312-680-7400 
tDynamic Air Engrg, Inc., EMC Fiher Div. 620 E. Dyer Ad., Bania Ana, CA 92705 

........................................................................ 714-540-2061 
§ EBlon Corp./Cutlar-Hammer Prods, Aerospace & COmmercial Controls Div. 4201 N. 

27th St. Milwaukee. WI 53216 ........................................ 414-449-7487 
. EFI Corporalion, 350 West 2700 South, Satt Lake City. UT 84115 .•..... 801-486-5871 
Elite Electronics, Inc., 1406 Summit- Suite # 5, Plano. TX 75074 ....... 214-661-0026 
Engineered Comps. Co.. P. O. Box 8121, San Luis Obispo. CA 93403-8121 • 

................................................................ ....... 805-544-3800 
tEstes Engrg. Co .• 930 Marine Dr. Pori Angeles, WA 96362 .............. 206-457-0904 
§GC Elctms., 400 S. Wyman St.. RockfOld, IL 61,101 ...................... 815-966-9661 

Gen!l'81 Semiconduclor·lnd, Inc.. Square 0 Company. 2001 W. 10 Pl, Tempe, lIZ, 85281 
............•....... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . .. 602-966-3101 

tGenlsco Teehnlg. Corp., Fihers Div. 19435 Susana Rd, Rancho DominQUez, CA 90221 
....................................................... , ............... 213-537-4750 

tHopkins Engrg., 12900 Foothill ~lvd. San Fernando. CA 91342 ...•..... 213-361-8691 
Kalglo Elclrns. eo.. Inc.. 6584 Ruch Ad., E. Allen Twp., Bethlehem, PA 18017 

...............•.....•...•.....................•........•........•..... 215-837-0700 
Marway Prods. Inc., 311 N. ClaraSl, Santa Ana, CA 92703 ... ' ........... 714-973-1800 
Maury Microwave, 6610 Helms Ave. CUcamonga, CA 91730 .. " ......... 714-967-4715 

tNard8 Microwave Corp. 435 Moreland Rd, Hauppauge, NY 11766 ..... 516-231-17ClQ.; 
Poller eo.. P.O. Box 337; North Hwy. 51. Wesson. MS 39191 ...•........ 601-643-2215 

§tPower Integrity Corp., 1840 Pembroke Rd. P.O. Box 9662, Greensboro, NC 27406 
........................................................... , ........... 919-379-9773 

§Ptoduction Industries, 1rtc..12680-E Pierce Street, Pecolma, CA 91331 
..... : •.................•... , ......... , •.........•...... 816-896-0555;8Q0.423-5618 

Roederstein Elclms. Inc., P.O. Box 5588. Statesville. NC 26677 ... . . . . .. 704-872-8101 
tRlron Corp., 7324 Lawndale. Skokie,IL 60076 .......................... 312~79-7180 

SchaIIner EMC. Inc., 825 Lehigh Ave., Union, NJ 07083 .•..............• 201-851~ 
SeacOr.lnc. 123 Woodland Ave, Westwood.NJ 07675 .................. 201-686-5600 
Shape Magnetronics,lnc., 901 [)qPege Ave., LombercI, IL 60146 ........ 312-620-8394 
SL Waber. 300 Harvard Ave., Westville, NJ 06093 ........ 609-456-5400;000-257-8384 

§Kulka Srnilh;lnc., 1913 Atlantic Ave.. Manasquan, NJ 06736 ............ 201-223-9400' 
§Sprague EIe€. Co. 481 Marshall St.. No. Adams. MA 01247 ............. 413-684-4411 
§ Sprague Electric CompanY. Distribution Division, 481 Marshal" St, No. Adams, MA 01247 

...........•..• : .................... , ............•.....•.....•........• 413-684-4461 
Standard Condenser Corp., 1065 W. Addison St.. Chicago; L 60613 ..... 312-327-5440 
Superior Elee. eo.. 383 Middle Sl, Bristol. CT 06010 .. . . . . . . . . . . . . . . . . .• 203-562-9561 

§tSurg90nics Ltd., 344 Main St. Mt Kisco. NY 10549 ..................... 914-241-3203 
§tTopaz Electronics, 9192 Topaz Way. San D,iego. CA 92123-1164 ....... 619-27!Hl831 

Weinschel Engrg., One Weinschei La. Gailhersburg, MD 20677 .......... 301'114&-3434; 
8DO-63&-2048 

§Wesllake CapacilOlS, Inc. 5334 Sterling Center Dr. Westlake Village, CA 91361 
...................................................................... , 816-689-4120 

Suppressors, Transient Voltage (All Types)-4300 -See 
Vol. B 

SWitches,· Diode-3450 

Surveillance Systems (MIL), Radio Frequency-3475 -
See Vol. D 

Surveillance/Wamlng Systems (MIL), Control-3475 -
S.,. Vol. D 

Surface Acoustic Wave Devlces-2350 
t AlICIenIIin Labs., 1280 Blue ltilla Ave., BIoomfteId, CT 08002, 203-242-0781 

.............. , •••••••••••••••••••••••••••••••••••••••••••••••••• A.1591 
Damon/EIctrns. DIY., 60 WlIaon Way, Weatwood, MA 02090, 817-329-2460 

••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••• A.1360 
t Sawtek Inc., P.O. Box 18000, Orlando, FL 32880, 3O!HI86-6660 ••••••••• A.1432 
t Hughes Aircrall eo.. MicroeIcIm Sys. Div. 2601 Campus Dr. Irvine, CA 92715 

•.•.•.......•..••.•.. , ...........•.•.•......• , ....•.........•...••..•.. 714-752-3800 
§t Kyocera Inti., Inc., EIcIm. Camps. Grp., 11425 Sorrento Valley Ad., San Diego, CA 92138 

.. ..................................................................... 619-454-1800 
§ Mltsumi EIec. eo.. lid., &-2, 8-Choma, Kokuryo, Chofu-CiIy. Tokyo. JAPAN .... 469-5333 
t Raytheon eo.. Microwave & Power Tube DIY. 190 Willow St.. Waltham, MA 02154 

.. . .•. .. .. . . . . . .. .. .. .. . . .. .. .. .. .•. .. .•.. . .. .. .. • ..•. .. . .. .. •. . .• •. . .. 617-899-9400 
t Union Carbide Corporation. EIcIrns. Div .• Crystal Prods. Dept., 9320 Chesapeake Dr. SIs: 

104, San Diego. CA 92123 ....... ~ ................................... 619-279-4500 
Valpey-Fisher. 75. South St Hopkinton, MA 01748 .•.. . . . . . . .. .. .. •.. . .. 617-435-6831 

t Zenilh CRT & Components Operetions, 1000 Milwaukee Ave., Glenview ... 60025 
....................................................................... 312-391-7733 

Switch Arrays-5100 - See Vol. B 
Switches, Backup-5100 - See Vol. B 
Switches, Cam-5100 - See Vol. B 

Switches, Capacitive - See Switches, Touch Actuated 
(Vol. B)' 

Switches, Coaxial - See Switches, RF (Vol: B) 

Switches, Coded-5100 - See Vol. B . 
Switches, Crossbar - See Switches, Ma.trix (Vol. B) 

Switches, Data, Manual-232.5 - See Vol. D 
Switches, Data, Programrnable-2325 - See Vol. D 

Switches, Decade-5100 - See Vol. B 

Switches, Diode-3450 
t Arra Inc., 15 Harold Ct. Bay Shont. NY 111116. 516-231 .... 00 ••••••••••• A.1705 
t Dalco lnels.. Inc.. Box 5225. Compton, CA 90224, 213-631-1143 ••••••••• A.1708 
t General MicrowaVe Corp., 155 Marine St.. Fanningdale, NY 11735, 516-694-3eOO 

· •••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••• A.1712 
Mini-Circults 1..8b., 2625 E. 14th St., P.O. Box 166, Brooklyn, NY 11235, 

716-934-4500 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.1768 
t Airtron, litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 
t Alpha Inds., Inc.-Microalectronic Div., 2800 CIystaI Drive, Hatfield, PA 19440 

......................................................................... 215-822-1311 
Alpha Inds., Inc., Microwave Co~ Div. 90 Glenn St.. Lawrence, MA 01843 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . . . . . • . . . . . . . . • . . . .. 617-681-8520 
§ NAP Distributor Marketing Div, A Division 01 NAP Products Corporation, Harrisburg, PA 

17105 ............................................... ' .......... : ...... 717-780-7025 
t Avantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ..•..•.......... 406-496-6710 

Capitol MachIne & Switch eo.. Box 690,Danbury, CT 06810 ............ 203-744-3300 
Coexlal Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 ..... 216-267-2233 
Crosspoint, Div. oIInfo-Ute, 422 Cliff St.. Fairview, NJ 07022 ............ ,201-941-4455 

§t Digitran eo.. BecIon Dickinson &00., 3100 New York Dr., Pasadena, CA 91107 
......................................................................... 816-791-5800 

tEastern Microwave, 4 Gill Sl, Wob\Jrn, MA 01801 ....................... 617-935-6800 
t Eaton Corp., Microwave Components Div. 680 W. Maude Ave., Sunnyvale, CA 94086 

· ........................................ c. . . . . . . . . . . . . . . . . . . . . . . . . . ... 406-733-3883 
§ General Electric eo.. Power EIcIrns. Semiconductor Dept., W. Genesee'St.. Auburn, NY 

13021 ................................................................ 315-253-7321 
Hewlett-Packard Co. 1820 Embarcadero Rd., Palo Alto, CA 94303 .'. 'Cail Local Sis. Off. 
Hitachi America, 1800 Bering Dr. Sao Jose, CA 95112 .. ' .....•...•...•. 408r292-6404 
Hylelronics, Newtown Ad., Littleton, MA 01460 .......................... 617-486-8911 

§tJFW Inds., Inc., 2719 E. Troy Ave., Indianapolis, IN 46203 ............... 317-763-9675 
KDI Electronics, Inc., Engelmann & Pyrollirn Divisions, 60 S. JeffersOn Ad., Whippany, NJ . 

07961 "'" .................. _ ...................... , ............. : ... 201-887-8100 
M/A-coM M~ave Circuits, Inc. South Ave., Burlington, MA 01803 .. 617-272-3000 
M/ A-Com Millimeter Products, M/ A-Corn, Inc. Second Avenue, Burlington, MA 01803 

...•.•. .. .. . . ..•.•. .•••.. .•. ..•.•. .. .•. .. .•. .. .. .•.. .. . . .. .. . .. . . .. .. .. 617-272-3000 
Maury Miciowave. 8610 Helms Ave., CUcamonga, CA 91730 ........ , ... 714-987-4715 

t Miq'oIab/FXA, 10 MIcrOIab Ad., Uvingston, NJ 07039 ................... 201-992·7700 
, §tMlcronetics, 36 Oak St.. Norwood, NJ 07646 ............................ 201-767-1320 

t Mitac EIctma. 15 Comrneice Sl, WilHston, VT05495 ..................... 802-864-0064 
t Nard8 Microwave Corp., 435 Moreland Ad., Hauppauge, NY 11766 ..... 516-231-1.700 
tNorsalInds., 85 0 Hollman Lane So. Cantrallslip, NY 11722 ........... 516-234-1200 
t Nurad, Inc., 2165 Druid PI<. Dr. Baftimore, MD 21211 .....•.............. 301-462-1700 

Peea, Inc., 592 Winks Lane, BensalEim, PA 19020 •..•.••...••........••. 215-245-1550 
t Prefner Microwave; 35 New Broad St. Port Chester. NY 10573 .•.••.••. 914-939-8900 

Surface Mounted Assemblies - See Assembly type: ALC EIctms., InC., 83 RadIo CIr. Mt Kisco, NY 10549 .•.•.....•... c ..... 914-241·1334 

Amplifiers, Rectifiers, etc. tSage Laboratories, Inc., 3 Huron Dr. Natick, MA 01776 .................. 617-853-0844 
Sanders Assocs., Flexprint PrOds. Div. Grenier FId., Manchester. NH 03103 

Surveillance Sets (MIL)-3475 - See Vol. D ....................................................................... 603-869-4615 
§tSystron-Donner MIcrowave Div. 14644 Oxnard St.. Van NUys. CA 91409 

Surveillance Systems (MIL), Optical-3475 - See Vol. D . .. ...................................... , .................. : ...... : .... 816-786-t760 

EEM 1985 §-Product sold through distributors t~Proc/uct. meets MIL specs Ae127 



tTransco Products, Inc.. 4241 GlenCOl' Ave" Marina del Ray, CA 90295 " 213-822-0800 
tTRW Microwave, 825 Stewart Dr. Sunnyvale, CA 94086 "',""',""" 408-732-0880 
t Vectronics Microwave Corp., 276 Uncoln Blvd, Middlesex, NJ 08846 '" 201 '358-2377 

Switches,DIP-5100 -See Vol. B 
Switches, Fiber Optic-2475 - See Vol. B 
Switches,. FI()at-510C ~',See Vol.' B 

SwitcJl~~.Fopt Ped~l, Mat,Fiibbon, etc.~5100 ~,Se,\, 
Vol. B'," ',"" , ' , 

switches, High Voltage (Over 250 Volts)-5100 ,- See 
Vol;B 

Switches, Interlock-5100:':',See '101. B 
,"'. . . 

Switches, Keyboard-5150 - See'Vol.B 
Switches, Key Lock-51 00, ~ See Vol. 'B, 
Switches, Lever-5100-- See Vol; B' 

. Switches, Limit-510~ - See, Vol. 8, 

Switches, Lock - SeE') Switches, Key Lock (VoJ. 8) 

Switches, Matrix-5100 - See Vol. 8 

Switches, Membrane-5150 - see Vol. 8 " 

Switches, Mercury Displacement-5100 - See Vol.B 
Switches, Microwave,.,... See Switches, Diode (Vol. A) 

, . 
Switches, Momentary Action-5100 - See Vol. 8, 

Switches, Multiposition-5100 - See Vo/~ B 
Switches, Optical~3700':-:-SeeVol. 8 
Switches, paddle Handle-5100 ....,; See Vol.B 

Switches, Peripheral-5100 .... See '101. 8 

Switches, Photoelectric-37J)0 -See V.oI. 8 

Switches, Port Sh,ring-5100 C!,.See ~Ol. B, ' 

Switches, Power-5100 - See Vbl. 8 
Switches, Pressure-5100 -'- Seelfol. 8 
Switches, Program-5100 - See Vol. 8 

Switches, Proximity-5100 - SeeVo".8-
Switches, Pushbutton, lIIuminated-5100 -See Vol. 8 

Switches, Pushbutton, Nonillumi.,ated~5100- See 
Vol. 8 

Switches,Reed-5100 ...;.. ·SeeVol. 8 ' 
Switches, RF-5100 - See Vol. B 

. Switches, Rocker-5100 - See Vol. 8 

Switches,RotarY-5100 ....,See,vol .. 8, l 

Switches, Sealed-:5100""7 Seey,pl. 8,. 
Switches, Slide-5100 - See Vol. 8 
Switches, Snap Action (All Types)-5100- S~e Vol, 8, 

Switches, SolidState-5100- See Vol.'8 
Switches, StepType-$100 - See Vol. 13-
Switches, Tap ,-:-SeeSwitches, Rotary(VoJ: 8)" " ' 

Switches, Thermally Actuated~5300- See, Vol. 8" 
" , ' ,',., (' 

Switches, Thumbwheel-5100- See Val. 8 
Switches, Tilt - See Switchea; Mercury Displacement 

(Vol. B) " 

S\V,itches, Toggle-5100 - See Vol. 8 
Switches, Touch Actuated-5100 .... See Vo/. B 
Switches, Vacuum...:. See Switches, Pressure 

, .' " \ ,", 

Switches (MI~), Non-RF-2440 - See Vol. 8 
Switches (MIL), RF-2440 - See Vol. 8 

Switch Hardware-2800 - See Vol. C 

Switching Systems, Audio-1300 - See Vol. 0 

Switching Systems, Test & Measurement-2900 -See 
'101.0 " -

Switch Seals, Envii'onmental-2800 - See Vol.' C 

Swivel Units, Data Entry Terrninals-1400 ~ See Vol. C 

Synchronizers (MiLj, Antenna-3475 - See Val. Ii 

Synchro Transrr'itters, Solid,State-4900 - See Vol. 0 

Synchi'os-4900 - See Vol. 0 " 
Sync.hros & Resolv~r~-(Mll)~2440 ,- See Vol. 8 

Synthesi~e'rs;. Delay Line-2350 
t COmputer Devices Corp., 63 Austi~ BlVd, Commack, NY 11725 ,.".,... 51&'543·4220 
t COntrol Elctrns. CO, Inc: 107-13 Allen 'Blvd, Fanpingdale, NY 11735 .,... 516-694-0125 
tData Delay DeviCes, 385-Lakeview Ave., Clifton, NJ 07011 " •. ,. ,.,"'" 201-772-1 ~06 

. t ESC Elclrns. Corp. 534 Bergen BlVd, Palisades PI<., NJ 07650 ,."""",201-947-0400 
"Hughes Aircraft Co, AeroSpace Grps.lSupport Sys., P.O. Box 90515, los Ange!es CA 

90009 "c" .. :'::: ..• , C','" ''i',',.,' ,.:: ,. ,',',. :,', .. ,.,"',., , .• , .. , ... 21~70-1515 
HIIghes Aircraft Co., Microelctrn. Sys. Div., 260t' CanlJus Dr, Irvine, CA92715' 

, :., ,.,"",.,.,', .... ,.',',',.,""", .. ,"""""", ... ,',.,' , ..... ," 714-752-3800 
Kappa NetWorks, Inc., 14,43 PineWood St, Rahway, NJ 07065 .,. ,. , , , , .. 201-541-1600 

, Synthe~izei-s, Frequency-2900 - See Vol. O~ 
Synthesi~~rs: Speech-2325 - See Vo,l. D 

SyntheSizers; Waveform-2900 -' See Vol. 0 

Systems Int~gration - See Services, Systems Integration 
(Vol: 0) , 

Tables, x-v Axis - See Simulators, Motion (Vol. 0) 
l' . .-

Tachometers, Pulse-4900 - See Vol. 0 , 
Tachometers, Generator-4900 - See Vol. 0 
Tachometers, Stroboscopic-4900 ~ See Vol, 0 

Tape Decks - See Recorders, Magnetic Tape (Vol. 0), 
Transports, Tape (Vol. 0) 

'TapeDuplicators - See Duplicators, Magnetic Tape 
(Vol. 0), Perforators,Paper Tape (Vol. 0) 

Tape Recording Accessories-1300 - See Vol. 0 

Tape Search Equipment-2000 - See Vol. 0 
Tape \'IIinders,.2000 __ See Vol. 0 

Tapes" Erectric~1 Insulation-3100 - See Vol. C , 

Tapes, Films & Foils, Pressure Sensitive-4525 "'-See 
Vol.C 

Tapes, Heat ShrinkabJe - See Caps, Forms & Tapes, Heat' 
, Shrinkable (Vol. C) 

Tapes, Recording, MagnetiC (All Types)-1300 - See 
'101.0 

Tapes, Magnetic, 1/4", .140' Cartridge-2000 - See Vol. 0 
Tapes, Magnetic, W', 300'Cartridge-2000, - See VOl. D 

. Tapes, M~gnetic, 112",2400' Reel-2000- See Voi.o 
Tapes, MaJJl1eiic, 112", 3600' Reel-2000 - See Vol. 0 

Tapes, Magnetic, Digital Cassette-2000 - See Vol. 0 

Tapes, Numerical Control-2000 - See '10/.0 .. , 

Technical Books-4200 - See ,Vol. C 

Telephone Cords &.Cord Sets - See Cords &Gord,Sets, 
Telephone 

Tees, CoaXial.:.3450 , ' ' 
§ITT Pomona Electronlcs,,1500 E,9th SL, P,O. Box 2767, Pomona, CA91766, 

714-623-3463 .. ,', ......... ,"", ............ ".," .,',. '.". C.1320,13~4 
§ Panduit Corp" 11301 Ridgeland Ave., Tinley, Park, IL 60477-0981. 312-532-1800' . 

• " ••• ,.,.".,., ••• ', ••• ,." •• ,',., .• " ••••• "., ...... , .•• , ... , •••• :1>1474 
A!ford Mig, Co., P,O, Box 2116, 32 Sixth Rd, Woburn, MA 01888 ".,.,., 617-93&'8610 

§t Amphenol, An Allied Co" 43 Commerce ct., Usia, IL60532 .. ,., •.• ,:;.". 312'963<jSOO 
§t Astrolab Inc" 4 Powder Horn Drive, Warren, NJ 07060 """" .. 1·201-560-3800 

§ CES Elctrns., 296/l Avenue Z, BrooWlyn, NY 11235 

§.:..:.Product sold through distributors 



§t MIA-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-424-4111 

Maury Microwave, 8610 Helms Ave., CucamonQl!, CA 91730 ............ 714-987-4715 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
tMicro Mode Prods., 1870 John Towers Ave., EI Cajon, CA 92020 ....... 619-449-3844 
t Mitec Elctrns., 15 Commerce St, Williston, vr 05495 .................•.. 802-864-0064 

§t Omni Spectra, 21 Continental Blvd., Merrimack, NH 03054 .. . . . • . . . . . • .. 603-424-4111 
tPremier Microwave, 35 New Broad St, Port Chester, NY 10573 •........ 914-939-8900 
§ Sealectro, 225 Hoyt SI., Mamaroneck, NY 10543 ........................ 914-69&-5600 
§ Sinclair Radio. Labs., 122 Rayette Rd_ Concord, ONT, CANADA L9W2Y8 

....................................................................... 416-669-1244 
tTrompeter Electronics, Inc_ 8936 Comanche, Chatsworth, CA 91311 .•.. 818-882-1020 

Tees, Waveguide-3450 
t Airtron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· .............................................................. : . . . . . .. 201-539-5500 
Alpha Inds., Inc.-MSD Dlv., 20 Sylvan Rd.; Woburn, MA 01801 ............ 617-93&-5150 
Amphenol, An Allied Co., 43 Commerce Ct, Lisle, IL 60532 ...........•.. 312-983-3500 

t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-6400. 
§ CES Elctrns., 2968 Avenue Z, Brooklyn, NY 11235 
t Dielectric Communications, General Signal, Tower Hill Rd., Raymond, ME 04071 

........................................................ 207-655-4555;600-341-9678 
t Eastern Microwave, 4 Gill St, Wobum, MA 01801 ....................... 617 -!l35-8800 

Hewlett-Packard Co., 1820 Embarcadero Rd, Palo AKa, CA 94303 .. Call Local SIs. 0If. 
M/A-Com Microwave Components, Inc., MIA-Corn, South Avenue, Burlington, MA 01803 

....................................................................... 617-272-3000 
Maury Microwave, 6610 Helms Ave., Cucamonga, CA 91730 ............ 714-987-4715 

tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 ................... 201-992-7700 
§ Microwave Development Labs., 10 Michigan Dr_ Natick, MA 01780 ..•. , 617-655-0060 
t Mitec Elctrns., 15 Commerce SI., Williston, vr 05495 ...........•.....•.. 802-864-0064 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ......•.. 914-939-8900 

Reeve ElectrOniCs, Mellish E. Murray, 1720 W. FuHon St, Chicago, IL 60612 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. . . . . . . . . .. . . . . .. .. 312-670-0150 

Sivers 1MA, 5669 Selmaraine Drive, Culver CRy, CA 90230 .............. 213-390-7477 
t G.T.E. Gov~ Sys. Corp., Comm. Sys. Div_ 77 A St, Needham Hgts., MA 02194 

· .......•................. " ......................... , . . . . .. . .•. . . . . . .. 617-449-2000 
§t Systron-Donner Microwave Div_ 14844 Oxnard St, Van Nuys, CA 91409 

.. . . .. . . . . . . . . •.. . . . . . . .. .. . . . . ... . . . . .. . . . . . . . . .• . . . . .. . . ... .. . . . . . . .. 818-786-1780 
§t Waveline, Box 718, W. Caldwell, NJ 07006 ........................ :..... 201-228-9100 

Telecommunication Systems & Equipment - See 
Communications Systems, Telephone (Vol. D) 

Telemetering Systems, Electronic - See Communications 
Systems, Telemetering (Vol. D) 

Telephone Handsets - See Handsets, etc. (Vol. D) 

Telephone Ringing Generators - See Generators, Signal 
(Vol. D) 

Telephone Sets, Exclusion Key-1900 - See Vol. D 
Telephone Systems, Telephones Sound Powered - See 

Communications Systems, Telephone (Vol. D) 

Teleprinters, Auto Send/Receive-1900 - See Vol. D 

Teleprinters, Keyboard Send/Receive-1900 - See 
Vo/.D 

Teleprinters, Receive Only-1900 ~ See Vol. D 

Teletypewriters & Equipment-1900 - See Vol. D 
Television Systems & Equipment, Cable (CATV) & 

Master Antenna (MATV) - See CATV Systems & 
Equipment (Vol, D) 

Television Systems & Equipment Closed Circuit-1900 -
See Vol. D 

Temperature Compensators-5300 - See Vol .. B 

Temperature Indicators - See Meters, Temperature 
(Vol. D), Labels, Temperature Indicating (Vol. 8} 

Temperature Sensors - See Transducers, Temperature 
(Vol. 8) . 

Tensile Testers - See Testers, Material (Vol. D) 

Terminal Blocks (Incl. Barrier Types)-2100 - See Vol. C 

Terminal Boards-2100 - See Vol. C 

Terminal Boards, Blocks, strips (MIL)-2440 - See Vol. B 

Terminal Equipment, Digital-2000 - See Vol. D 
Terminal Strips (Including Barrier Types)-2100 - See 

Vo/.C 

Terminals. Communications-2000 - See Vol. D 

EEM 1985 

Terminations, Microwave-3450 

Terminals, Credit Authorization-2000 - See Vol. D 

Terminals, Crimp-2100 - See Vol. C 

Terminals, Data Display (Incl. Alphanumeric & Graphic)-
2000 - See Vol. D 

Terminals, Data Entry, Multimedia-2000 - See Vol. D 

Terminals, Display-2000 - See Vol. D 

Terminals, Feedthru-2800 - See Vol. C 

Terminals, Financial-2000 - See Vol. D 

Terminals, Ferrule, Cable-End-2100 - See Vol. C 

Terminals, Intelligent/Programmable, Batch-2000 - See 
Vol. D 

Terminals, Intelligent/Programmable, Interactive-2000 -
See Vol. D 

Terminals, Intelligent/ Programmable, 
Multiprogramming-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Multiuser-2000 -
See Vol. D 

Terminals, Intelligent/ Programmable, Real TIme-2000 -
See Vol. D 

Terminals, Intelligent! Programmable, Transaction 
Processing-2000 - See Vol. D 

Terminals, Lug (Ali Types)-2100 - See Vol. C 

Terminals, Miniature & Subminiature-2100 - See Vol. C 

Terminals, Printed Circuit Board-2100 - See Vol. C 

Terminals, Point-of-Sale-2000 - See Vol. D 
Terminals, PUSh-on, Quick Disconnect - See Connectors 

& Terminals, Push-on, Quick Disconnect (Vol. C) 

Terminals, Solderless-2100 - See Vol. C 

Terminals, Standoff-2100 - See Vol. C 

Terminals, Threaded-2100 - See Vol. C 

Terminals, Touch - See Touch Terminals 

Terminals, Turret-2100 - See Vol. C 

Terminals, Wirewrap-2100 - See Vol. C 

Terminals (MIL), Ground Data-3475 - See Vol. D 

Terminations, Antenna-Also See Dummy Loads-2800 -
See Vol. C 

Terminations, cable-2100 - See Vol. C 

Terminations, Fiber Oplic-2475 - See Vol. B 

Terminations, Microwave-3450 
Applied Research, Inc., 160 Dupont 51, Plainview, NY 11603, 518-349-9200 

• ••• ',' ..................................... , • • • • • • • • • • • • • • . . . • . • •• A.1703 
t Arra Inc., 15 Harold Ct., Bay Shore, NY 11706, 518-231-11400 ••.••.••••. A.1705 
tCompac, 279 SkidmoreJlII., Deer Park, NY 11729, 516-667-3933 •••••••. A.1706 

m Pomona Electronics, 1500 E. 9th 51, P.o. Box 27D1, PomOna, CA 91786, 
714-623-3463 ............................................... C'1318,1330 

t Premier Microwave, 35 New Broad 51, Port Che_, NY 10573. 914-939-8900 
................................................................... A.1781 

t Airtron, Litton Industries, Inc_ 200 E. Hanover Ave., Manis Plains, NJ 07950 
· ..•.................. :~ .................. : ...•.................... : .... 201-539-5500 

Alford MIg. Co., P.O. Box 2116, 32 Sixth Ad., Wobum, MA 01888 ..•..... 617-935-6610 
Alpha Inds., Inc. - TAG MiII~ eo.rp., 20 Sylvan Ad., Wobum, MA 01801 

...•...........• : .....•.......•......•................................. 617-935-5150 
'American Electronic Labs., Box 552, Lansdale, PA 19446 ............... 215-822-2929 
Ampheno~ An Allied Co, 43 eoinmerce Ct, Usle, IL 60532 .............• 312-983-3500 

§t Astrolab Inc., 4 Powder Horn Drive, Warren, NJ 07060 .........•...... 1-201-56Cl-38OO 
Bird Elctrn., 30303 Aurora Rd., Clevelarid, OH 44139 .................... 218-248-1200 

§ CES EIctrns, 2968 Avenue Z. Brooklyn, NY 11235 
Coastcorn, P.O. Box 27068, Concord, CA 94527 ..................•..... 415-825-7500 
Coaxial Dynamics; 15210 Industrial Parkway, Cleveland,OH 44135 ..... 216-267-2233 

t Connecticut Microwave Corp., 106 Powder Mill Ad., Box 389, Canton, CT 08019 
· ....................................... : .. .. . . . .. . . . .. .. . . . . . • . . . . . ... 203-693-4247 

t Detoronics Corporation, 10660 E. Rush SI., S. EI Monte, CA 91733 ...... 818-579-7130 
§ Dielectric Comroonications, General Signal, Tower Hill Rd., Raymond, .ME 04071 

• •.•.....•.•.•.•.....•............ , • . . . . . . . • . . . . . . . . . . .. 207-655-4555;600-341-9678 
tEastem MIcroWave, 4 Gill St, Wobum, MA 01801 ....................... 617-935-B600 . 
t Eicom Systems, inc., 932 Clint Moore Rd, BocaRa1on, FL 33431 .... . .. 305-1194-1774 
t Electro IrnPu~ Box 870, Red Bank, NJ 07701-0870 ................•.. 201-741-0404 



Terminations, Microwave-3450 (Cont'd) 
t EMC Technology Inc, 1971 Old Cuthbert Rd. Cherry Hill ~ 08034 ..•... 609-429-7800 
. Engelmann Mk:rowave Co. 1<01 Pyrofilm, 60 S, Jefferson Rd., Whippany,~ 07961 

..... " ..................... ' ......• , ....• ',." ......•.••.... " •••• " •..• 201-667-5700 
§t Harris Corp., PRO Etctrns. Div.,6601 Jericho Tpke., Syoss81 NY 11791 

.•••••.•.......••.. ,." •.•••. , . • i· •••••••.•• " ••.• , , ••• , ..•••.• , .•.••••• 516-364-0400 
Hewlett-Packard Co., 1820 Embarcadero·Rd. Palo ARo, CA 94303 .. Call LocaIllls. Off. 

. Hughes Airerafl Co, Aerospace Grps.ISupport Sys., P.O. Box 90515, Los Angeles, CA 
, 9Ci009 .... c .. c: ....... : ....... :.' .... " ................... "., ....... , .. 21.3-670-1515 
Hughes Aircraft Co., Microetctm Sys. Div.2601 Campus Dr. Irvine, CA 92715 

I ..•. ; ................. ',' .. .I ...................... ':"" .. ..... . . .... . .. . .714-;;02-3600 
Internati<)nal MIg. Svcs., 50 Schoolhouse La., Portsmouth, RI 02871 .•... 401 ~7oo 

§tJFw Inds., Inq., 2719 ""Troy Ave., Indianapolis, IN 46203 ................ 317-783-9875 
KDI Electronics, Inc., Enge!mann& Pyrofilm Divisions, 60.S. Jafterson Rd. Whippany, ~ 

07961 ................. : ........... : ........... : ........................ 201-667-11100 
§tKings Elclms., 40 Marbledale Rd.,TuckahOe, NY 10707 , .... : , ... : ..... , !114-793-~ 

MlJ'.-Com Millimeter Products, MI A..com, Inc. Second Avenue, Burlington, MA 01 B03 . ,,' .... : ... , ......... :, .. > ....... ' .. ;, ............... ;: ... , .'; ........... 617-272-3000 
§t MI A-coM Om!,i Spectra, Inc., 21· Continental Blvd., Merrimack, NH 03054 

..... , .. . .. .. .. . .. .. .. .. . . .. .. .. .. . . . . . .. . . . . . . .. .. .. .. .. .. . . . .. .. . .. .. 603-424-4111 
t Manger Elec. Co., Inq., W. Henry St.. Stamford, CT 06902 ..... , ......•. I. 203-346-7761 

Maury Microwave, 8610 Helms Ave., CuCamonga, CA .91730 ............ 714-987-4715 
tMerrirnaclnds..41 Fairfield PI., West Caldwell ~ 07006 .............. , .201'57!;.13OO 

Metavac,Inc.,45-68 162nd Sl, Flushing. NY 11358 ................ < ...... 212-'115-0400 
Micro..coax Components, Inc. 1I UTI CoInpany, Box E, Collegeville, PA 19426 

......... , ............... : ....................... : ... : .............. : .. :. 215-4B!K37oo 
t Microlab/FXA,J,O Microlab Rd., Livingston, ~ 0703.9 ...•........•...... 201-992-7700 
tMicro Mode 'Prods" 1870 John Toweis Ave.. EI Gajon, CA 92020 .: ... ,. 619-'!49-3644 

§tMicrpnetics, 36 Oak St.. Norwood. NJ 07648 ................ · ....... 0' .. 201-767,1320 
t Microwave Applications. Grp., 3030 Industrial Pkwy. Santa Maria, CA 93455 

............................... , : ....... : ..................... '. .. . . .. .. 805-928-5711 
§ Microwave Development Labs., 10 Michigan Dr. Natick, MA 01760 ... ,. 61Z.a55-0060 

Microwave FiRer Inc., 6743 Kinne St.. East Syracuse, NY 1305HJ486 .... 315-437-3953; 
, 800-448-1666 

t Milec Elctms., 15 Commerce Sl, Williston, liT 05495 .................... B02.a64-0064 
t Narda Microwave Corp., 435 Morelalid Rd., Hauppauge, NY 11788 ..... 516-231-1700 

North Hills Elctms., 1 Alexander PI. Glen Cove, .NY H 542 ............ ~. 516-671-5700 
RLC Elclrns., Inc., 63 Radio CIr; Mt Kisco, NY 10549 ..... ! ..... : ....... 914'241'-1334 

t Rowe Industries, Inc. 6225 Benore Rd. P.O. Box 6877, Toledo, OH 43612 , 
... : ........................................................ : ......... , .41!H29-9761 

tSage Laboratories, Inc., 3 Huron Qr., Natick,MA 01778 ..... , .......... '.' 617065300644 
Sivers IMA, 5669 SEilmaraine Drive, Culver City, CA 90230· ............. , 213-390-7477 

. §t Solijron/Microwave, Box 278, Port Saierno, FL 33492· ..............•... 305-287-5000 
§t Systroll-Donner Microwave Div. 14844 Oxnard St.. Van Nuys, CA 91409 
, .............. :~ ....................................................... 818-786-1760 

tTeloniclBerkelay, 2~5 Laguna Canyon Rd. Laguna Beach, CA 92652 
.................•.....................•...........•........... ; ......• 714-494-9401 

t Transco Products, Ihc.. 4241. Glencoe AVe. Marina del Ray, CA 90295 .. 213-822-0800 
, Universal Voilronics, 27 Radio Circle Dr. Mt Kisco, NY i0549 .......... 914-241-1300 
§tWaveline, Box 718, W. caldwel~ NJ 07006 ...................... , ......... 201-226-9100 

t Weinschel Engrg., One Weinschel La., Gaithersburg, MD 2087i ..... ' ...... 301-948-3434; 
• . BOO.a3B-2048 

§ WittrOn,'B05 E. Middlefield Rd, P.O. Box 7290, Mountain View, CA 94042-7290 
..........•................. ' .. ' .. : .........•...........................• 415-868-6500 

Terminations, VHF,.V,ideo, Pulse-1900-See Vol. D 
Termination Systems, Wire-210p - See Vol. C 

Test Assemblies (MIL)-3475 - See Vol. D 

Test Benches (MIL), ECM-3475 - See Vol; D. 
Test Benches (MIL), Shop-3475 - See Vol. '0. 
Test Equipment - See Meters, Acceleration; Admittance, 

etc. (Vol. D), . . -J . 

Test Equipment, Closed Circuit TV-Also See Television 
Systems & Equipment, Closed-Circuit-2900 - See 
Vol.D . 

Test Equipment, . Color TV-2900 - See Vol. D . 
Test Equipment, Fiber Optic-2475 - See Vol. B 

Test Eqlr'ipment, ,MeChanical Impedance-2900 - See 
Vol.D 

Test Equipment, Memory Systems, Disk-2900 - See 
Vol.D 

Test Equipment, Rental & Lease - Also See Services, 
, .. Electrical~asurelTlent& TeSt~2900 - See Vol. D 

Test Eql,lipment (MIL)-3475~ See Vol. D 

;re$tFixtures,ATC-29~ - See Vol.D 
Test Methods (MIL)-2440 ~ See Vol. D 

Test Sets (MIL.)-3475 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Test Sets (MIL), EW-3475 - See Vol. D 

Test Sets (MIL), Flight Line-3475 - See Vol. D 

Test Sets (MIL), IRCM-3475 -:' See Vol. D 

Test Systems, Automatic OC-2900 - See Vol. D . 
Test Systems, Board~2900 -.:., See Vol. t> 
Test Systems, CompOn~nt-2900 - See Vol. D 
Test Systems, Computer COntrolled (Automatic)-2900 -

See Vol. D 

Test Systems, Development Engineering - See Services, 
Assembly & Fabrication (VoL D) / 

TestSystelns, Functional-2900 - See Vol.D 

Test Systems, Hall Effec1-2$OO --See Vol.D 

r,st Systems,IC-2900 - See.Vol.D 
Testers, Accelerometer - See Calibrators, Accelerometer 

(VoL 0) 

. Testers, Annature-29QO -See Vol; D' 

Testers,B8ttery-~06 - See Vol. D 

T~ers, Bit .Rate-2900 - Se~ Vol. D 
Testers, Burn-in, Aging-2560 - See Vol. D 

Testers, C8ble-2900.-See Vol. D 

Testers,Ca~acitor-2900 - See Vol. D 
Testers, Circuit - See Testers, Signal Tracing (Vol. 0) 

Testers, cOil &ITransformer-2900 .... see'l!ol. D 
Testers, Communication Equipment JAutomatic)-2,900 -

See Vol. D . . 

Testers, cOmponent Unearity-2900 ..:. See Vol. D 
Testers, Corona-2900 -See Vol.-D 

'Testers, CRT-~ ~See Vol. D I 

Testers, Diode-2900- See Vol. D . . . 
, Testers, Electrical Parameter-2900 - See Vol. D 

Testers, Electric Power -:' See Monitors, Power, AC & DC 
(Vol. 0) " ..... 

Testers,. Encod,r-2900 - See Vol. D . \ 

Testers, Fiber Optic-2900 - See Vol. D 
Testers, Grou~ Resistance - See Meters, Ohm (Vol. D) 

Testers, Heat, Manual-2550 - See Vol. D 
Testers, Hipot - See Testers, Insulation Breakdown (Vol. D) 

Testers, Insulation Breakdown-2900 - See Vol. D ' 

Testers,lntegrated Circuit (Automatic)-2900 -See 
Vol. D'. /', J . \ 

Testers, Integrated Circuit (Manual)~2900 - See Vql. D' 

Testers, Interface-2900 - See Vol: D 
Testers, LED & LED Arrays-2900 - See Vol. D . 
)Testers, Life,Component-2550- See Vol. D 

! '.' ..' 
Testers, Logic Card-2900 - See Vol. D 

Testers, Loopb.ck-2~O - See.Vol.D 
Testers, Magnetic Core~2900 __ See Vol. D 
Testers, Magnetic'Medium-2$OO :- See Vol. D. 

j' . 

Testers, Magnetron-2900 :- See Vol. D 

Testers, Material-2550 :- $ee Vol. D 
Testers, Memory B.oard-2900 - See Vol. p 

Test Sets (MIL), Airborne .Radar-3475 - See Vol. D Testers, Meter-2900 - See Vol. D 
Test Sets (MIL), ECM-3475 - See Vol. D Testers, Microwave~2900 '- See Vol.D 

§-Product sold th,rough distributors t-Product meets MIL specs ·E£M 1115 
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Testers, Modem-2900 - See Vol. D 

Testers, Motor-2900 - See Vol. D 

Testers, Potentiometer-2900 - See Vol. D 

Testers,. Power. Supply-2900 - See Vol. D 

Testers, Pulse Jitter-2900 - See Vol. D 

Testers, Relay-2900 - See Vol. D 

Testers, Resistivity-2900 - See Vol. D 

Testers, Resistor-2900 - See Vol. D 

Testers, Servo - See Analyzers, Servo (Vol. D) 

Testers, Shock-2550 - See Vol. D 

Testers, Short Turn - See Testers, Coil (Vol. D) 

Testers, Signal Tracing-2900 - See Vol. D 

Testers, Solderability-4100 - See Vol. D 

Testers, Synchro/ Resolver-2900 - See Vol. D 

TE!st~rs, Thickness (all types)-2900 - See Vol. D 

Testers, Thyristor-2900 - See Vol. D 

Testers, Tracking & Erosion Resistance (Insulation)-
2900 - See Vol. D 

Testers, Transistor-2900 - See Vol. D 

Testers, Transmission & Delay-2900 ... See Vol. D 

Testers, Tube-2900.- Se~ Vol. D 

,Testers, Vibration-Also See Services, Environmental 
Test-2900 - See Vol. D 

Testers, Voltage-2900 - See Vol. D 

Testers, Voltage Breakdown-2900 - See Vol. D 

Testers, (MIL), ECM Pod-3475 - See Vol. D 

Tes~~rs, (MIL), ECM-3475 - See Vol. D 

Testers, (MIL), ESM-3475 - See Vol. D 

Testing, Environmental - See Services, En)lironmental 
Testing (Vol. D) 

Thermal Converters - See Converters, Thermal (Vol. B) 

.Thermal Platforms-2900 - See Vot. D 
Thermal Imagers - See .Imagers, Thermal (Vol. D) 

Thermistors-5300 - See Vol. B 

Thermocouple Devices & Materials - See 
Cooling/Heating Modules, Thermoelectric (yol. 8) 

Thermocouple Interfaces for Personal Computers-2000 
- See Vol. D 

Thermocouples, Elements & Accessories-5300 - See 
hlB . I . 

Thermoelectric; Modules - See Cooling/Heating Modules, 
Thermolectric (Vol. 8) 

Thermographs-2900 - See Vol. D 

. Thermometers, Electronic (All Types) - See Meters, 
Temperature (Vol. D) 

Thermometers, Resistance-2900 - See Vol. D 

Thermostats-Also See Switches, Thermally Actuated; 
Controls, Temperature-5300 - See Vol. B 

Thermowells-5300 - See Vol. B . 

Thin-Film Memory Systems, Planar -See Memory 
Systems (Vol. D) 

Thyristors (Incl. Silicon Controlled Rectifiers) - Also see' 
DIACs; TRIACs, SIDACs-4800 

American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 
201-377-9566 ...•••••••••.••... :................................. A.2071 

Timing Systems, Oscillators-2300 
§t Motorola Semlc.onductor Prods. Sector, Adv. 72, Box 20912, Phoenix, AZ 85036, 

602-244-6900 ............................................... A.20n,2083 
SylVania Electron.ic Components, Philips ECG Inc., A North American Philips Co., 

100 First Ave., Waltham, MA 02254, 617-890-6107 •••.••...••••.•..•• A.209O 
§ Teccor Elctrns., 1801 Hurd Dr., Irving, TX 75062, 214-252-7651 .••.•..•• A.2092 

Triac Electronic Systems, Inc., 87-27 Myrtle Ave., Glendale, NY 11385, 
718-441-4759 ...•.•..••.•...••.....••.•.•.•.•.•.••.•••.•..•.•.•.• 001132 

§A E G Telefunken, High Power Grp. Rle. 22, Orr Dr., Somerville, NJ 08876 
................. :, ................................................... 201-722-9600 

Amperex Elctrn Corp., Slatersville Div. Providence Pike, Slatersville, RI 02876 
. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401-762-3800 

Conditioning Semiconductor Devices, Box 2116, Wayne, NJ 07470 ..... 201-335-6723 
Ei North America, 15 W. 53rd St Suite 47E, New York, NY 10019 ....... 212-315-3099 

§t General Electric po. Power Elctms. Semiconductor Dept, W. Genesee St, Aubum, NY 
13021 ................................................................ 315-253-7321 

§ Genlron Corp., 6667 N. Sydney PI., Milwaukee, WI 53209 ............... 414-351-1660 
Hitachi America, 1800 Bering Dr., San Jose, CA 95112 .................. 408-292-6404 
Hughes Aircraft Co, Aerospace GrpsJSupport Sys. P.O. Box 90515, Los Angeles, CA 

90009 ... . ..: ............................................. 213-670-1515 
Hughes Aircraft Co., Microelctrn Sys. Div., 2601 Campus Dr. Irvine, CA 92715 

...................................................... 714-752-3800 
Hutson Inds., 1000 Hutson Cir., Frisco, TX 75034 ....... . . .. 214-377-3557 
Intemational Devices Inc., 3200 Pendleton, Santa Ana, CA 92704 ........ 714-557-9394: 

800-854-7651 
,§ Intematio",1i Rectifier Corp., Semiconductor Div., 233 Kansas St, EI Segundo, CA 90245 

.......................................................... 213-772-2000 
ITT Semiconductors, 500 Broadway, Lawrence, MA 01641 .. . ...... 617-688-1881 
NAE, 69 Bennelt St, Lynn, MA 01905 ................................... 617-598-4800 

§ NEC Elctms. USA Inc., NEC Electron Div. 252 Humboldt CL Sunnyvale, CA 94086 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .............. 408-745-6520 

t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 
.......................................................... 609-298-7300 

§ Panasonic, Ind'!. Elctm. Comps., Panasonic, Elctm. Comps. Div., Box 1503, Secaucus, NJ 
07094 ..... .. ................................. 201-348-7000 

RaytheonlTAG Semiconductors Ltd., 43. Third Ave., Burlington, MA. 01803 
................................... 617-272-3704 (3705) 

§ RCA Distr. & Special Prods. Div., RCA Corp., 2000 Clements Bridge Rd, Deptford, NJ 
08096 .......................................... :..................... 609-541-3636 

§ RCA Solid State Div., Route 202, Somerville, NJ 08876 ................. 201-685-6000 
§ RCA Solid State Div., Thyristors & Rectifiers, file. 202, Somerville, NJ 08876 

...................... , . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6000 
§t RCA Solid State Div., Transistors, Rte. 202, Somerville, NJ 08876 ... , ... 201-685-6000 

§ Research, Inc., Box 24064, Minneapolis, MN 55424 ..................... 612-941-3300 
Sanken Elec. Co., 1-22-8 Nishi-Ikebukuro, Toshim;>-Ku, Tokyo, JAPAN .... 03-988-6151 
Sanken Elec. U.s.A. CQrp. 3848 Carson St, Ste. 105, Torrance, cA 90503 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 213-540-2209 
§Semikron, Inc., II'Executive Dr., P.O. Box 66, Hudson, NH 03051 ........ 603-883-8102: 

- 1-600-258-1308 
Siemens Components, Inc., 186 Wood Ave., S., Iselin, NJ 08830 .......... 201-321-3400 
Silicon Power Cube Corp., 2725 Seaboard Lane, Long Beach, CA 90805 

........................ :.. . .. .......... . 1 .............. 213-634-9390 
§tSt-Semicon, 415 N. College A~e., P.O. Box 609, Bloomington, IN 47402 

........................................ , ............................ 812-332-1435 
§ Texas Instrs., Inc., Box 225012-MS-64, Dallas, TX 75265 ................ 214-995-6611 
§ Thomson-CSF Comps. Corp., Semiconductor Div., 6660 Variel Ave., Canoga Pk., CA 

91304 .......................... . .......................... 213-887-1010 
§t Unitrode Corp. 5 Forbes Rd., Lexington, MA 02113 ............... :..... 617-861-6540 

tWesteade Semiconductors, Inc., 0-02 Fair Lawn Ave., Fair Lawn, NJ 07410 
.. . . ............................................. ... 201-791-3020 

§ Westinghouse Elec. Corp., Semiconductor DiY., Armbrust Rd., Youngwood, PA 15697 
.. ......................................... ....... 412-925-7272 

Thyristors (MIL)-2440 - See Vol. B 

Ties, Wire & Cable - See Wire & Cable Ties (Vol. C) 

Time Delays, Precision-2900 - See Vol. D 

,Timer/Counters - See Counter/Timers 

Timers, Counting-2200 - See Vol. D 

Timers, Cycle & Reset-2200 - See Vol. D 

Timers, Delay-2200 - See Vol. D 

Timers, ElectrolytiC Cell-2200 - See Vol. D 
, . 

Timers, Interval-2200 - See Vol. D 

Timers, Programmed~2200 - See Vol.D 

Timers, Sequence-2200 - See Vol. D 

Timers, Solid State-2200 ':"" See Vol. D 

Timing Systems, Oscillators-2300 
Datum Inc., TImingl Aecom Divisions, 1383 S. state College BlVd" Anaheim, CA 

92806, 714-533-6333 .. • .. • .. • .. . .. .. .. . • • ... . . • .. • • . .. . . • . • . • .. . .• 001148 
t Frequency and TIme Systems, Inc., DATUM, INC., 34 Tozer Rd., Beverly, MA 

01915,617-927-8220 .................................... A.t36S, 001148 
t Austron, Inc., p.o. Box 14766, Exit 248 N. IH 35, Austin, TX 78761 ...... 512-251-2341 
tCon'nor-Winfield Corp., 109 Turner Ct, POB l, W, Chicago,.IL 60185 .... 312-231-~270 

C-Tek Inc., 4 Railroad Ave., Wakefield, MA 01880 ....................... 617-246-1720 
CTS Electronics Corp." Knights Division, 400 Reimann Ave., Sandwich, IL 60548 

........................... .. ........................... 815-786-6411 
Datachron Inc., 3186 J Airway Ave., Costa Mesa;'CA 92626 ..... 714-751-2211 

EEM 1985 §-Product sold through distributors. t-Product meets MIL specs A·131 



Timing Systems, Oscillators-2300 (Cont'd) 
Engineered Comps. Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . .. . .. . . . . .. . . . . . . . . . . . .. .. 805-544-3800 
K-Systems, Inc., 3902 Lilac, Las Cruces, NM 88005 ...............•..... 505-526-3209 

§ Ml!Sler Elctrn. Controls, P.O. Box 25905, Los Angeles, CA 90025 ........ 213-452-1336 
Northwest MicrOCircuits, inc., 2115 N. College, New!>erg, OR 97132 ..... 503-536-70/11 
Ovenaire, Electronic Technol"llies Inc., 706 FonestSl, Charlottesville, VA 22901 

. . .............................. ',' .........................•............ 804-977-8050 
Stanford TeleCommunications, Inc., 2421 Mission College Blvd., Santa Clara, CA 95054 

............... : .......... " .................................... " ....... 406-746-1010 
t TRAK Systems, Div.'TRAK Microwave.Corp., 4722 Eisenhower Blvd., Dept E-S, Tampa, 

FL 33614 ................................ : .............. : .............. ·813-884-1411 

.:rool Kits & Sets~5400 - See Vol. C 

Tools'& Assembly, Permanent Magnet-1850 
~agnet Sales & MIg. Co. Inc., 11250 Playa Court, Culver City, CA 90230-6127, 

': 213-391-7213;800-421-6692 '.., ..................... " •••••••••••• , •• 'A.1307 

Tools & Kits, Contact Insertion/Removal-5400 - See 
V,al. C_ 

ToOIs,.Alignment & Tuning-5400 - See Vo/.C 

Tools, Cable TIe-5400 -See Vol. C 

Tools,.Connector-5400 -: See Vol. C 

Too.ls, Crimping & Swaging-5400 - SeeVo/~ C 

Tools; Heat Sealing-5400- See Vol. C 

Tools, Lead Bending 8,. Insertion-5400 - See Vol. C 

Tools, Magnetic Pickup-5400 - See Vol. C . \ 

Tools, Marking, Numbering, Engraving-5400 - See 
Vol. C ) , 

Tools, Parts Handling, VacuumOperated~5400 - See 
Vol. C . 

Tools, Relay Servicing.:5400 - See Vol. C 

Tools, Resistance Soldering - See Soldering Equip., 
Resistance (Vol. C) 

Tools, Wire Wrapping-5400 - See Vol. C 

Torches, Soldering, Welding & Accessories-4600 - See 
Vol. C 

Toroids - See Coils, Toroidal (Vol. Aj • 

Torque Control- See Knobs, Torque, Incremental, Rat~o 
Drive (Vol. C) 

Torquers, Gyro - See Motors,'Torque (Vol. a) 

Totalizers, Digital-2200 - See Vol. D 

Touch Mo.nitors~2000 - See Vol. D 
Touch Panels-2000 -See. Vol. D 
Touch T~rminals-2000 - See Vol. D 

Tracers, Curve-2900 - See Vol. D 

T~acers, Signal- See Testers,. Signal, Tracing (Vol. D) 

TrackballlS, XV Positionfng.2200 ,- See Vol. D 

Trackers'(MIL), Laser-3475 - See Vol. D 

Tracking Systems (MIL)~3475 - See. Vol. D 

Trainers (MIL), ECM-3475 - See Vol.·D 

Trainers (MIL), Elint-3475 - See Vol. D . 

Trainers (MIL), EW-3475 - See Vol. D 

Trainers (MIL), Maritime~3475- See Vol. D 

Training Systems (MIL)-3475 -- See Vol. D 

Transceivers-1900:.... See Vol. '\ .'. 
Transceivers (MIL)-;!440 - See Vol. B 

T-(ansducer Elements-5500 or See Vol. B 

Transducers, Accel~ration - See Accelerometers ,(Vol. 8) 

Transducers, Audio-5500 - See Vol. B 

Transducers, Ceramic-5500 -See Vot B 

.:, Transducers, Displacement'15500 - See Vol. B 
~~~~ 
~~ A.132 §~Productsoldthrough distributors r.rrw-.. 
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Transducers, Flow-5500 - See Vol. B 

Transducers, Force-5500 .;. See Vol. -~ 

Transducers, Frequency - See Transduc~rs, Volt, Watt, 
Current, etc. (Vol. 8) . 

Transducers, fiumidity-5500 - See Vol. B; 
Transducers, Tilt· Also see Inclinometers~~500 - See 

Vol. B . 

Transducers, Incremental Digital Ftosition,' Rotary '- See 
.Encoders, Shaft Angle (Vol. 8) 

Transducers, MagnetlCPickup.:S500:- See Vol.B 

Transducers, Piezoelectric-5500 - See Vol. B 

Transducers, Position, Linear-5500 - See Vol. B 

Transducers, POsition, Rotary-5500 - See Vol. B 
Transducers, Power. - See Transducers,Volt, Watt, 

Currents, etc. (Vol. 8) 

~Transduce~s, Pressure-5500 - See 110/. B 
Transducers, Proximity-5500 - See Vol. B 

Transducers,Sonic-5500 - See Vol. B "', 
Transducers, Strain Gauge·S500 - See Vol. B 

n"ansducers, Temperature-5500 - See Vol. B 

Transducers, Thermoelectric - See Transducers, 
Temperature (Vol. 8) .. 

Transducers, Torque-5500 - See Vol. B 

Transducers, Ultrasonic-5500 - See Vol. B 

Transducers, Velocity-5500 - See Vol. B 

Transducers, Vibration-5500 -See Vol. B 
Transducers, Volt, Watt, Current VAR, Power Factor, 

Frequency-5500 - See Vol. B 

Transformers, Audio-5600 
Arstan Products Inti. Ltd., 99 Jericho Tpke., Jericho, NY 11753, 516-333-8100 

....................................................... : .•.••.•.•. A.2120 
§Dale Electronics, Inc., Yankton DiY., E.,Hwy. 50, Box 180', Yankt~n, .. SD 51078,' 

605-665-9301 ..................................................... A.2132 
tFreed Trapsfonner, 1718 Weirlield St., Ridgewood, NY 11385, 212-3!l6-13OO' 

•.••.•.••••••••..••• " ........................................... A·215O 
§ Gowanda Elctrns., 1 Industrial PI.., Gowanda, NY 14070, 716-532-2234 •. A.1240 
t Hisonlc, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061-1130, 913-782-00'12 . 

• ......... : ................................................ , . • . •• A.2157 
Lanco Elctrns., Inc., 1330 Belden St., McHenry, IL 60050, 815-344-2900' •••.•• 

. '~M 

§t MicrOtran Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580; 516-561-6050 
• . • • • • • • • . • • • • • . • . . • . • • • • . • • • • . • . • . • . • • . • • • . • • ... A-2O'9B,2191 ,2195,2198 

MTE Corp., 7901 W. Clintol1 Ave., P.O. Box 23957, Milwaukee, WI 53223, 
414-358-5300;800-558-4332 ..................... : ........ : •••.•.•• A.2199 

§ Multi Prods. Inti., 218 little Falls Rd., P.O. Box 238, Cedar Grove; NJ 0'7009, ' 
201-239-8183 .•...••.•.••.••.•••.••••••.•.••.•.•..•••••• : •.••••.•. A.22O'3 

§ Opamp Labs, Inc., ~O'33 N. Sycamore Ave., Los Angeles,CA 900'38, 213-934-3566 
•••••••••••• , ......................... ; ................ ; ••• c .••••••• Do1O'14 

t P8n-~g""lcs Inti., Inc., 455-A Carson Plaza Dr., Carson, CA 90746, • 
213-532-1790 .................................. :....... Ao 2214-2216,2220 

Paraline Transformer .Corp., 511 South Palm Ave., Alhambra, CA 91803, 
. 818-281-0222 .: .......................... ;;; .......... :........... A.2223 

t Pieo E1ctrnS., 453 North MacQuesten PkWY., Mt. Vernon, NY 10'552" 
914-G99-5514;80O'-431-1O'M ••.•••..•.•••.•••••.•..•• : .•.•.•.••.•.••. A.2233 

t Polyphase Instr., 175 Commerce Dr., Ft; Washington, PA 190'34, 215-643-6950 " 
· ••••. '.' ' .••.•• , •.•.••••.•.••••.• , •. • • • •. ••.• A.1622,2257,2262,22$3,22M 

§ Shokal Far East, Ltd:, 280' North Gentral Ave., Jiartsdale, NY 10530, 914-681.:0700 
................................................................. 0.10'39 

Sl!'co Transpower, 301 Gaddis Blvd., Dayton, OH 45403, 513·253-1191 .• A.2288 
. t Sterling Transformer Corp., 510' Driggs Ave., BrOOklyn, .NY 11211, 718.-782-4200 

• .................... .":~ ................ : •. : ••..•.•. ; ....• c. . . ... ••. A.2302 
tTechnltrol, 1952 E. Allegheny, Philadelphia,.·PA 19134; 215-426-910'5 ••.• 8010'10 

Toroid Corp. 01 ~ryland, 6000 Laurel-Bowil! Rd., Bowie,MD 20'715-4037; 
301-484-210'0' .••.•.••. : ....................... , •.•.• , •..•••....•.•.. A.2318 

t TOI'oteI Prods. Inc., 1340'2 S. 71 Hwy., Grandview', MO M03O, 816-761-6314 
•• 0- ............................. J ••••••••• ~ •• ~ •••. ~ •••• ' ••••• : ••••• " •• A.2320 

Triad·Utrad, 1124 E. Franklin St, Huntington, IN 46750, 219'35&-65(lO' •.• A.2334 
§t Able Power and' Engineering Inc., 335 S. New Ave, # H, Monterey Park, CA 91754 

............................ , .............. : .......... :.:. .............. 714-891-3568 
§t ADO Prods., 4900 W. 78th St, Minneapolis, MN 55435 .......... , .•.... :" 612-835:-6800 

AlE Magnetics, Div. of Vernitron, 701 Murfreesboro Rd:, Nashville, TN 37210 
· .................................. ' ............ ,': .. ; ......... '. " ~ ..... ".. 615-244-9024 

A1bar, Inc., 19013 36th Ave. w., Lynnwood, WA 98036 ........... ,'. , .... 20&:771-4006 
§Mec lanSing, Attec Corp., 1250 N. Red Gum St, Anaheim, CA 92806 •.. 714-632-7117 

t-Product meets MIL specs .. EEM 1985 
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American Magnetics, P.O. Box 8, Carterville, IL 62918 ................... 618-985-4838 

tAtlas Engrg. Corp.,10 Cheney St., Dorchester, MA 02121 ............. ". 617-445-7100 
§Allas Sound Div., 10 Pomeroy Rd, Parsippany, NJ 07054 ............... 201-887-7800 

§t Audiosone, Inc, 617 Fan Hill Rd., Monroe, CT 06468 ..... 203-268-4372;203-268-6703 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent CT 06757 

· . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 203-927-3541 
tBG Elctrns., 30 Soulh St, Mt Vernon, NY 10550 ........................ 914-664-5591 
t B. G. Laboratories, Ine-, 75 Travis Ave., Binghamton, NY 13904 .......... 607-722-2376 

B. H. Elctrns., 331 Bremer Bldg., St Paul, MN 55101 .................... 612-228-6463 
Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 

....................................................................... 714-781-5050 
t Bourns MagnetiC Div., Technical ProdUcts Group, Box 1398, Romoland, CA 92380 

........................................................................ 714-657-5195 
Caddel~Burns MIg.. 40 E. 2nd St, Mineola, NY 11501 ................... 516-746-2310 

§ C-COR Elctms., 60 Decibel Rd, State College, PA 16801 ............... 814-238-2461 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

CML MACARR Div., Marine Electric RPD, Inc., 666 Pacific St, Brooklyn, NY 11217 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 718-857-2400 

Coast Coil Co., 5333 W. Washington Blvd, Los Angeles, CA 90016 ..... 213-936-6188 
tCoi~Q Corp, 340 Bronxville Rd, Bronxville, NY 10708 .................. 914-337-4775 
t CoiHronies InC., 984 SW 13th Court. Pompana Beach, FL 33069 305-781-8900 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
Custom Coil & Transformer, Box 2369, Zanesville, OH 43701 ........... 614-452-6973 

§ DaHchi Shoji of Amer., Inc., 150 Fifth Ave., New York NY 10011 ........ 212-691-9050 
Dantel, 2991 N. Argyle Ave., Fresno, CA 93727 ......................... 209-292-1111 

tDietz Design, Inc., 100 Electronics Pkwy., BeHon, MO 64012 816-331-4911 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 ............. 203-599-2075 
Electro Assemblies, 425 Huehl Rd. Bldg. 17, Northbrook, IL 60062 ... . .. 312-498-6520 
Electracom Inds., 1105 N.lronwood Dr, S. Bend IN 46615 ............. 219-232-2743 

§t Electromech, Inc, 528 Elm Street Keamy, NJ 07032 ................... 201-1197-095O 
Electronic Coil Corp., Farmington Industrial Park, Farmington, CT 06032 

............................................................... 203-677-6731 
t Electronic Transformer Corp., P.O. Box 1 88, Totowa, NJ 07511 201-942-2222 
tElneticElctrns, 1730 21st St, Santa Monica, CA 90404 ...... 213-828-9541 

EI-Rad Mig, 2800 W. Cullom Ave., Chicago, IL 60618 ......... . .... 312-478-7300 
Endioott Coil, 22 E. Charlotte St, Binghamton, NY 13905 ................ 607-797-1263 

§t EWC, Ine-, 725 Federal Ave., Kenilworth, NJ 07033 ...... 201-245-3200;800-526-4048 
§Frazier, 1930 Valley View La, Dallas, TX 75234 ...... . .............. 214-241-3441 
§ GC Elctrns., 400 S. Wyman St, Rockford, IL 61101 ... . . . . . . . . . . . . . 815-968-9661 

Genisco Technlg. Corp., Finers Div, 18435 Susana Rd., Rancho Dominguez, CA 9022'1 
· . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 213-537-4750 

§tGra-Mar Inc, 3165 McCrory PI., Ste. 265, Ortando, FL 32803 ............ 305-894-3351 
Grand Transformers, Box 188, Grand Haven, MI49417 .................. 616-842-5430 

§Harrimond Mfg. Co., 1690 Walden Ave., Buffalo, NY 14225 .............. 716-894-5710 
Hughes Aircraft Co, Aerospace Grps.ISupport Sys., P.O. Box 90515, Los Angeles, CA 

90009 ................................................................ 213-670-1515 
Hughes Aircraft Co., Microelctrn Sys. Div., 2601 Campus Dr., Irvine, CA 92715 

....................................................... -' .............. 714-752-3800 
James Electronics, 4050 N. Rockwell, Chicago, IL 60618 ................ 312-463-6500 

§t JB Elctrn. Transformers, 2300 W. Armnage Ave., Chicago, IL 60647 ..... 312-342-0080 
Jerome Industries Corp, B 730 Division St, Elizabeth, NJ 07201 ........ 201-353-5700 
Jerome Industries Corp., Transformer Div., 730 Division St., Elizabeth, NJ 07201 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . .. . . . . . . . .. . . . 201-353-5700 
tKenyon Magnatics, 1040 Grand St Hoboken, NJ07030 ................ 201-798-6511 

KGS Electronics, Inc, GAR Entprs, 2029 N. Lincoln Ave., Pasadena, CA 91103 
....................................................................... 818-798-0786 

Leonard Elec. Prods., 85 Industrial Dr., Brownsville, TX 78521 512-546-1625 
Mag-Con, 1626 Terrace Dr., St Paul, MN 55113 ............ .-..... ,' .... 612-633-8820 

tMagnetek, 7315 Red Deer Dr, Boulder, CO 80301-4696 .. :... 303-442-6700 
tMagnetic Circuit Elements, 1540 Moffett St, Salinas, CA 93905 . 408-757-8752 
tMagnetibo Inc., 182 Morris Ave., HoHsville, NY 11742 .............. 516-654-1166 

Magnetran Corp., 5701 Savoy Lane, Houston, TX 77036 ........ 713-785-4202 
Merrimack MagnetiCS Corp, 121 Hale St, Lowell, MA 01851 ....... 617-458-1467 
Midland-Ross Corp., Midcom Unit, p.o. Box 3328, N. Mankato, MN 58001 

507-625-6521 
Midland-Ross Corp, Midte" Div., P.O. Box 3328, No. Mankato, MN 56001 

507-625-6521 
Milwaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 ................................................................ 414-358-5300 
§Mitsumi Elec. Co., Ltd., 8-2, B-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN .•.. 489-5333 

Neshaminy Transformer, Neshaminy Electronics Corp., Edisoo-Furlong Road Furlong, 
PA 18925 ............................................................ 215-794-7411 

t Northlake Engrg., 999 Anita Ave., Antioch, IL 60002 ..................... 312-395-5710 
t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

..... , ................................................................. 609-298-7300 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

........... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-7300 
0900 Corp., 712 S.E. Hawthorne Blvd, Portland, OR 97214 .. 503-238-2440 

tOPT Inds Inc., 300 Red School La:. Phillipsburg, NJ 08865 ............. 201-454-2600 
t Dram Electronics, 12 Cranston Rd., Pittsford NY 14534 ................. 716-381-4673 
t Osborne Transformer, 19636 Derby St, Detroit, MI 48203 ............... 313-368-4136 
tParker McCrory MIg. Co., 2000 Forest Ave., Kansas City, MO 64108 .... 816-221-2000 

PC Transformer Corp., 64 0 Nancy St, West Babylon, NY 11704 ... 518-491-3300 
t Perkio-Elmer Corp, Elctrn. Prods Dept, Main Ave., Norwalk, CT 06856 .. 203-762-4786 

Precision Components, Inc., 1110 W. National Ave., Addison,lL 60101 .. 312-543-6400 
Pram Magnetics, 3521 N. Chapel Hill Rd., McHenry, IL 60050. ........... 815-385-2700 

§t Primo, 25-1, 6-Ch<l!Jle, Mure, Mitakashi, Tokyo, JAPAN .................. 0422-43-3121 
t PTC TransformerS. P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-8200 
§ Quam-Nichols Co., 234 E. Marqoette Rd., Chicago, IL 60637 ......... 312-488-5800 
t Rayoo Elctm. Mfg" 1625 12th St., Senta Monica, CA 90404 ............. 213-450-0777 

RFL Inds., A Dowty Grp. Co.lComms. Div., Powerville Rd, Boonton, NJ 07005 
.................................... 201-334-3100 

§ Rye Inds., Inc., 125 Spencer PI., p.o. Box M, Mamaroneck, NY 10543 914-698-0080 
Schott Corp., 1000 Parkers LI< Rd., Wayzata, MN 55391 ............. 612-475-1173 
Shogyo Inti. Corp., 287 Northern Blvd, Great Neck. NY 11021 516-466-0911 

Transformers, Autotransformer-5600 
§Shure Bros., 222 Hartrey Ave., Evanston,lL 60204 ...................... 312-886-2200 
tSigma Electronics Inc., 10830 Klnghurst Dr., Houston, TX 77099 ........ 713-933-4700 
tSigmapower,lne-, 20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-Sigma 

Kulka Smith, Inc., 1913 Atlantic Ave.. Manasquan, NJ 08736 ............ 201-223-9400 
§ Soundlier, American Trading & Prod. Corp., 9380 Watson Ind'l. PI<, St. Louis, MO 63126 

....................................................................... 314-962-9870 
South American Dev. Corp., Ate. 9, G.RD. Box 413, Hyde Park, NY 12538 

· .............. , . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . .. 914-229-8866 
§ SPECO Div., Components SpeciaHies, I~c, P.O. Box 624, 1172 Ate. 109, Lindenhurst NY 

11757 ................................................. 516-957-8700;800-645-5516 
§Stancor/l;!amilton Standard Controls, 131 Godtrey St, Logansport, IN 46947 

....................................................................... 219-722-2244 
Stanford Applied Engrg. Inc, 3520 De La Cruz Blvd, Santa Clara, CA 95050 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 400-988-0700 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............. 214-424-1581 
Thordarson Meissner, Components Corp. of Amer, Electronic Center, Mt Carmel, IL 

62863 ............................................................... 618-262,5121 
Torad Coil Co, Inc.. 263 Linden Rd., Wayne, NJ 07470 .................. 201-635-6195' 

tTorwico Elctrns.lne-, 410 Oberlin Ave. South, Lakewood NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medlord, NY 11763 .... 516-654-1880 

§t Transformer 8.. Coil Products, TRW Electronic Assemblies Division, 150 Varick St, New 
York, NY 10013 ...................................................... 212-255-3500 

tWayne Transformer Co, Inc., 99 Hazel St, Paterson, NJ 07503 ......... 201-278-7674 
Xentek, Inc., 279 S. PacHic St, San Marcos, CA 92069 ................. , 619-744-3346 

§t Zambre Co., Inc., 2134 Old Middlefield Way, Meuntai!, View, CA 94043 .. 415-968-9176 

Transformers, Autotransformer-5600 
t Controlled Po_r Co., 1955 Stephenson Hwy., Troy, MI48083, 1-800-521-4792 

................................................................. [)Oll110 
§t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ..•.• A.2134 

§ EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
................................................................. A·2144 

§t Freed Transformer, 1718 Weirfield st, Ridgewood, NY 11385, 212-386-1300 
................................................. , ...••••..••.•.• A·2153 

JM Transformer Co., Inc.,J12 Florida st, Farmingdale, NY 11735, 516-293-0475 
................................................................. A·2160 

Lanco Elctms:, Inc., 1330 Belden st, McHenry, IL 60050, 815-344-2900 •••.•. 
A·2164 

§t Microtran Co. Inc., 145 E. Mineola Ave., Valley Stream, NY 11580, 516-561-6050 
................................................................. A.2197 

PC Transformer Corp., 64 D Nancy st, West Babylon, NY 11704, 516-491-3300 
................................................................. A.2229 

t Signal Transformer, 500 ·Bayview Ave., Inwood, NY 11696, 516-239-4510 
.. .. . .. .. • • • • .. .. • .. . .. .. .. • .. .. .. • . • .. .. .. .. • • .. .. .. .. .. ... A.2272 ,2285 

Staco Transpower, 301 Gaddis Blvd., Dayton, OH 45403, 513-253-1191 .• A.2288 
tSterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211, 718-782-4200 

................................................................. A.2299 
Superior Elec. Co:, 383 Middle St., Bristol, CT 06010, 203-582-9561 •••.• A.2304 

§t Technipo_r, A Penril Co., p.e. Box 222, Commerce Pk., 'Danbury, CT 06810, 
203-748-7001 .................................................... A.2306 

t Technitrol, 1952 E. Allegheny, Philadelphia, PA 19134, 215-426-9105 .•.• 801010 
§.Todd Systems, Inc., 50 Ash St, Yonkers, NY 10701, 914-963-3400 ••. •..• A.2317 

Triad-Utrad, 1124 E. FrankOn st, Huntington, IN 46750, 219-356-6500 •.• A.2333 
t Wayne Transformer Co., Inc., 99 Hazel St., Paterson, NJ 07503, 201-278-7674 

•••.•...•... : .................................................... A.2341 
Abacus Controls Ine-, 89 Readington Rd, Somerville, NJ 08876 ......... 201-526-6010 

t Abbott Transistor Labs, Transformer Div., 639 So. Glenwood PI., Burbank, CA 91506 
· . . . . . . . . . . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .... '. . . .. 818-841 "3630 

§t Able Power and Engineering Inc., 335 S. New Ave., # H, Monterey Park, CA 91754 
........................................ 714-89'1-3568 

§AC Transformer, 89 Madison St, Newark, NJ 07105 .... .............. 201-589-8574 
Albar,lne-, 19013 36th Ave. W, Lynnwood, WA 98036 ... 206-771-4006 

§AHec Lansing, Mec Corp., 1250 N. Red Gum St, Anaheim, CA 92806 .. ' 714-632-7117 
American Magnetics, P.O. Box 8, Carterville, IL 62918 ................... &! 8-985-4838 
Arstan Products Inll. Ltd, 99 JerichO Tpke., Jericho, NY 11753 .......... 516-333-8100 

t Axel Elctrns., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 
•........ '. . . . . . . . . . . ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 718-291-3900 

Basler Elae-, Rte.I43, Highland, IL 62249 ........ ,...................... 618-654-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent CT 06757 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. 20~-927-3541 
t B. G. Laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904 .......... 607-722-2376 

Carson MIg. Co, Inc., 5453 N. Rural St., P.O. Box 20464, Indianapolis, IN 46220 
....................................................................... 317-257-3191 

t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 
CML MACARR Div., Marine Electric RPD, Inc., 666 Pacific St., Brooklyn, NY 11217 

· ....................................... ; . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 718-857-2400 
Coest Coil Co., 5333 W. Washington Blvd, Los Angeles, CA 90016 ..... 213-936-6188 

tComponent SpeciaHies Corp., 9143 E. La Rosa Dr., Temple cny, CA 91780 
................. : ................ : ...........................•........ 213-283-0015 

Custom Coil & Transformer, Box 2369, Zanesville, OH 43701 ............ 614-452-6973 
§ Dale Electronics, Ine-, Yankton Dlv, E. Hwy. 50, Box 180, Yankton, SO 57078 

t Del Elctrns. Corp., 250 E. Sandford Blvd., Mt Vernon, NY 10550 ........ . 
t Diilmond Magnetics, P.O. Box 4736, San Luis Obispo, CA 93403 ....... . 
t Dietz Design, Inc, 100 Electronies Pkwy, BeHon, MO 64012 .... . 
§ Displex, Inc., Alexander Place, Glen Cove, NY 11542 ................ . 
§ Dormeyer Inds, 3418 N. Milwaukee, Chicago, IL 60641 ............. . 

Douglas Randall, 6 PawcatUCk Ave., Pawcatuck. CT 06379 ......... . 
Electro Assemblies, 425 Huehl Rd Bldg. 17, Northbrook, IL 60062 .... . 

§ Electrocube, 1710 So. Del Mar Ave., Sen Gabriel, CA 91776 ......... . 
Electronetics, Ine-, Paine Field Bldg 335, Everett WA 98204 ......... . 

tElectronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 .. 
Electro-Pacific, 5782 Thornwood Dr., Goleta, CA 93017 ....... . 
Elma Engrg., 1066 E. Meadow Circle, Palo Alto, CA 94303 

t Elnetic Elctrns., 1730 21 st St, Santa Monica, CA 90404 ................ . 
Endicott Coil, 22 E. Charlotte St, Binghamton, NY 1"3905 .. . 

605-685-9301 
914-699-2000 
805-544-4019 
816-331-4911 
.516-671-4400 
312.283-4000 
203-599-2075 
312-498-6520 
818-573-3300 
206-355-1855 
201-942-2222 
805-964-0751 
415-494-7303 
213-828-9541 
607-797-1263 

EEM 1985 §~Product sold through distributors t-Product meets MIL specs A-133 



Transformers, Autotransformer.,.5600· (Cont'd) 
Engd. Prod., DiY. of Acme E1eci. Corp., 40 Wtbr Sl, Cube,'NY 14727 .... 716-968-2400 
Field Electronics, 1416 Commerce Sl, Chatham, NJ 07926 ...........•• 20Hl35-6566 

.§Frazler, 1930 Valley View La, Dallas, TX 75234 ......................... 214-241-3441 
t General Magnetics, 211 Grove SI..'Bioomfield, NJ 07003 ............... 201-743-2700 

Grand Transformers, Box 188, Grand Haven,'MI49417 ................. 616-942-5430 
§Hammond Mfg. Co., 1690 Walden Ave. Buffalo, lilY 14225 .. , ............ 716-894-5710 

Hipo1ronics, P.O. DfawerA,Brewster,NY 10509 ... · .................. : ... 914-279-8091 
,tHisonic, Inc., 249 N. Troost, P.D. Box 1130; Olathe, KS 66061-1130, ..... 913-782-0012 

. Hitran Corp., Agex, Ate. 31,AD 5-65, Flemlngtbn, NJ08B22 ' .. ' •......... 201-782-5525 
§Hughey & Phillips, Inc., 3050 N. California Sl, Burbank, CA 91504 ....•.. 816-949-1104 

§t JB EIctrn Transfonn8rs, 2300 W. ArmItage Ave., Chicago, II.. 60647 , ... ,3.12-342--0080 
§Jefferson EIee., MagneTe!<, 1nc.,'1400 C6nt8r Circle Drive, ~ Grove, IL 

80515-1021, ................ ; ........ "',"" ..... ,";""" ........ ' ..... 312-691-2400 
t Kenyon Magnetics, 1040 Grarid St, Hoboken, NJ 07030 .. . . . . . . . . . . • . .. 201-796-6511 

KGS Electronics. Inc., GAR Entprs., 2029 N. Uncoin Ave.; Pasadene, CA 9,1103 
: .................. " ...... , .• :, ................ ) ....................... 818-798-0768 

Lestronics; Inc., 1840 Industrial Circle, longmont. CO 80501 ............• 303-443'6250; 
, 800-525-8478 

Ma!tCon, 1626 Terrace Dr, St Peu~MN 55113 ........................ 612,633-8820' 
'tMagnetek, 7315 Red DeerDr. Boulder, CO 80301-'4696 ................ 303-442-6700 
t Magnetic Circuit Elements, 1540 MoffeII Sl, Salinas, CA 93905 ......... 408-757-8752 
tMagnetic Oevicf!s Inc., 5575 KMmyVllla ReI, San Diego, CA 92123 .... 619-279-7054 
tMagnetico Inc., 162 Morris Ave., Holtsville, NY 11742 .... '"'''''''''''' 516-654-1166 

Magnetren 'Corp., 5701 Sevoy Lane, Houston, TXn036 .......... , .•.. : 713-785-4202 
MOl Transformer Corporation, 411 Manhal1an Ave., Babylon, NY 11704 

''''''''''''''''''''''''''''''''''', .. ; ......... "." ....... """""" 516-581,os10 
§ Micron IIIds., 1830 N. 32nc1 Ave. Slone P8rk, 11..60165· ..... , ....... , ...• 312-;345:0788 

Mid"lnd-Ross Corp., MidCom Unit, PD. Box 3328, N. Mankato, MN 56001 
......•....... , .........•.... : ....•.••.•..•........................•... 507-625-6521 

MidlBl'ld-Ross Corp., Midlex Dlv, P.O. Box 3328. No. MankaIO, MN 56001 
.......• : ..............•..... : ..................... : ........ ,'; ..•..... , 507-625-6521 

Neshaminy Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong. 
'PA 18925 ............ ' .:,;, .. " .............................. , .... : .... 215-794-7411 

Northl8ke Engrg., 999 Anlla Ave., Antioch, IL 60002 ., ............. , ..... 312--395-5710 
t NWL Transfom1ers, RisingSUn Rd; P.O. Box 358, Bordentown, NJ 08505 

"., ................. " ......... :,.,' ................................... 609-298-7300, 
t NWL Transfom1ers, Rising Sun ReI, PD. Box 358, Bort!lentown. NJ 08505 

........ ' ..... :, .. ,. '.'''''''''''' '''''''''''''''''''''''''', .......... t,. 609-298-7300 
Deco Corp, 712 s.E. Hawthorne'Blvd; Portland, OR 97214 .......... ! .. 503-238-2440 

§Ohmite Mfg. Co., 3601 W. Howard Sl, Skokie, II.. 60076 ""'"'''''''''' 312-675-2600 
t OPT IneIs. Inc., 300 Red School La.. PhilUpsburg, NJ 08665 .. ; .. , ... , , .. 201-454-2600 
t Osborne Ttansformer, 19636 Derby Sl, Detroit, MI 48203 ........... ,... 3.13-368-4136 

Pan-Magnetics InIL, Inc., 455-A Carson Plaza Dr., Carson, CA 90746 .... 213-532-1790 
t Parker McCrory Mig. Co., 2000 Forest Ave., Klinsas City, MO 84108 . , " 816-221-2000 
t Perkin-Elmer Corp, Elctm Prods. Dept., Main Ave., Norw8lk. CT 08856 ., 203-762-4786 
t Pico Elc1ms.,453 North MacQuesten Pkwy, Mt Vernon; NY 10552 ,.,., .914-699-5514; 

. 600-431-1084 
t Polyphase lnalr. 1-75 ComrnerceD" Ft Washington, PA 19034 .......... 215-643-6950 

Preferred Elctms., Inc., Main Line Dr, P.O. Box 954, Westfield, MA 01068 
................................ ; .......................... I , ....... , •• 413-568-2301 

.Pram Magnetics, 3521 N. Chapel Hill Ad; MCHenry, II. 60050 .... : .. :... 815-385-2700 
.t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordenlown, NJ 08505 • 

.. " .......... , .... r. , ........... ". ,I.,. ............ " •• , .......... ":,, 609-298-6200 
t Rayco EIctrn Mfg., 1625 12th St, Sarita Monica; C~ 90404 ., ....... , ' .. 213-45D-07n 
§ Relay Specialtias, 1300 PlazaAd., Fair Lawn, NJ 01410 .. 201-797-3313;6OD-526-5376 

Renco Elctrns., eo,Jefryn Blvd, E.,Deer P8rk, NY 11729 •.. , ...... I •••.• 516-586-5566 
Sanford-Miller Corp.,. 8 John St, Lynbrook, NY 11583 ........ 516-593-2025;Outsicle NY 

. 800-845-5900 
Schott CorP.. 1000 Parkers Lk. Rd, Waymta, MN 55391 ......... ,. ... I'. 612-475-1173 

t Shokai Far. East, Lid, 260 North Central Ave., H8rtsc1e1e, NY 10;;30 .• , .. 914-681-0700 
tSigma Electronics Inc., 10830 KinghufSl or. Hous1or\ TX n0ge ..... , .. '1'13-933-47~)(f 
t Sigmapower, Inc., 20790 Leapwood Ave, Carson, CA 90746 .. , ....• , .•. , 213-32-Sigma 
§ Soundlier, American Trading & Prod Corp., 9380 Watson IncI'l Pit, Sl Louis, MO 83126 . 

..................... ,., ......•................. , ................. ,' ..... 314-962-9870 
§ Square 0 Co., Executive Plaza. Palatine, IL 60067 .... _................. 312-397-2600' 

§tStaco Energy Prods. Co., 301 Gaddis Blvd; Oayton,.OH 45403 ..... , .. ,' 513-253-1191 
§Stancor/Hamifton Standard Controls, 13l Godfrey Sl, LogSnsport,IN 46947 

.. ,."." ........ , ... , ... , .. , ......... , .... ; .................. : ......... 219-722--2244 
Teco Corp, Bay ReI, p, 0, Box A, Winnisquam, NH 03289 ".,.,., ... , ... 603-524-1998 
T_ Tran~ormer Corp., P.O, Box 220, Plano, TX 75074 .. '.' ............ 214-424-1581 
Thordarson Meissner, Components Corp.pf Amer., Electronic Center, Ml carmel, IL 

62863 ............... : ...... , ............................ <''''''''''''' 618-262-5121 
Toroid Corp. 01 MarylBJiid, 6000 Leurel-Bowie ReI, Bowie, MD 20715-4037 

, .. ,", ....... , '" .... , ... , ....... : .... '" ..... '''." ......... ,;: •... ,', .. 301-464-2100 
tTorotel Prods. Inc., 13402 S. 7t HWy,,"Granclview, MO 84D3O .. : ...... 'c' 816-761-8314 
t Torwico Elctms. Inc., .410 Oberlin Ave. South., Lakewood, NJ 08701 .... , 201-364-1800 

§t Transformer & Coil PI'llCluCts, TRW Electronic Assemblies DivisiOn, 150 Varick SL New 
York, NY10013 ........... :., .... : ... , ....... : .............. , , .. :,: ..... 212-255-3500 

Ulveco, Inc., 323 Vintage Park Drive, Foster City,'cA 94404 ." .. ",.:. I. 415-574-,1100 
tVaIor Electronics, Inc. 2950 Aioway Ave., Bldg. 0-5, Costa Mesa. CA 92626 

tVo~~r;r~;p:'l.i6~rtc;;,'A~.;:Ly.;~'NY·l;563·:::::::::::::::: ~:::= 
, . Xente!<, Inc., 279 S. Pacific SL San Marcos, CA 92069 ............ '" ... 619-744-3346 
§ Zarnbre Co., Inc., 2134 Old Middlefield Way, Mountain View, ~ 94043 .. 415,968-9176 

. Transformers; Bias - See Transformers, Power (Vol. A) 
Transformers,' Bridging --,,"See Transformers, Matching 

(Vol. A) 

Transformers, Chip-S600 
Berkshire.Transformer Corp., ROute 341, p.O. Box 129, Kent, CT 06757 

............... , ..... ""''''c' ,., .. , ............ ')., ............. , •••••. 203-927-3541 
JM Transformer Co. Inc., 112 Florida SL Farmingdale, NY.11735 ....... 516-293-0475 

tPico Elctrns., 453 North MacQuesten Pkwy., Ml Vernon, NY 10552 ...... 914-699-5514; 
. .. 800-431-1084 

PRODUCT INDEX 8( DIRECTORY 
t PIconIcs, 26 CUmmings Road, Tyngaboro, MA 01879 ................... 617-849-7501 

SFE Teehnologies, 15011st Sl, San Fernando, CA 91340 .............. 213-365-9411 

Transformers, Chopper-5600 
Gowanda EIcIm8., 1 Indu8lrlll1 PL, GowMlda, NY 14070, 716-532-2234 .... A',240 

§tMlcrotran Co. Inc., 145 E...MlMOla Ave., Valley Stream, NY 11580, 516-561-6050 
•••••• , •••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••• A~2197 

t Technttrol, 1952 E. Allegheny, PhIladelphia, PA 19134, 215-42&-9105 •••• 801010 
ToroicICorp. of Maryland, 6000 Laurel-Bowle Rd., Bowte,MD 20715-<\037,. ' 

301..464-2100 .... , ....................... , ..... ,................. A.2318 
AmeriCan Magnetics, P.D. Box 8, Carterville, II.. 6291'8 .•.. ,.,'........... 61 a.985-4838 
American Monarch, 2601-37th Ave. N.E., Minneapolis, UN 55421 ': ••.•.. 812-788-9161 
Arstan ProOOcts Inti. lid, 9!! Jericl)o Tpke.. Jericho, NY 11753. ....••.•.. 516-333-8100 
A1IantIcMagnetlcs, Inc., 1441 S.W. 30th Ave., Pompano Beach, FL 33061 

." ••...•... ,' : .... , "" .• , ';."""" ,; ..•. , ..... "' •. , .,'-,; ... , ..•.. ,. 305-979-7920 
tAxe! EIctrhs., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY'11418 

................... ,' ....... ';. , ....................... , ..... :: ......... 718-291-3900 
e8rIalhire Transformer Corp., Route 341, P.O. Box 129, Ken1,CT 06757 '. 

.. ,' ...... , ..... , .. ,'.,' ..... "., , .............. :C ...... ; ........ ,' .... ': .... 203-927-3541 
tComponem Specialties Corp., 9143 E.la Rosa Dr, TemplaCity, CA 91760 

. . ... ', ........ "'," ... c .. ',' ...... ,., ..... : ... ,: ..... : ... ' ..... , .. ,.: .... 213-283-0015 
Electro ~ 425 Huehl Ad. Bldg. 17, Northbrook, II.. 60062 ",.,' 312-498-6520 

§tElectrorneCh. Inc., 526 Elm Sireet, KMmY,NJ 07032 .. : ............. , .. : 201-997-0950 
tElectronic Treilsformer Corp., 1',0: Box 188, Totowa. NJ 07511 ......... 201-942--2222 
t EYVC, Inc., 725 FOjderai Ave., Kenilworth, NJ 07033 ,!..... 201-24s.3200;6OD-526-4048 
tHisonIc, InC., 249 N. Troost, p.O. Box 1130, Olathe, KS 66061-1130 ..... 913-762-0012 

Hitran Corp., Agex. Rle. 31,RD 5-65. Fleming1on, NJ 06822 ." .. ",.,,:. 201-762-5525 
James Electronics, 4050 N. Rockwell, Chicago. IL 60618 ....... ,'........ 312-463-6500 
Lenco EIctms., Inc., 1330 Belden Sl, McHenry, II.. 60050 ................ 815-344-2900 
M8!tCon, 1626 Terrace Dr., StPau~ MN 55113 ..•..................•.. 612-833-6820 

tMagnetek, 7315 Red Deer Dr. Boulder, CO 60301-4696 ....•.. , .... '. ,. 303-442-6700, 
. tMagnetico Inc, 162 Morris Ave., Holtsville, NY 11742 ............... , ... 516-654-1166 

Magnetran Corp., 5701 Sevoy Lane, HOuston, TX 77036 .......... ,..... 713-785-4202 
Neshaminy Transfonner. Neshaminy Electronics Corp., Edison-Furlong Road, Furlong. 

PA 18925 ...... , ................. , .............. ,." ........... r. .... 215-794-7411 
t Northl$ke Engrg.. 999 Anlla Ave. Antioch, IL 60002 .......... , " ........ 312-395-5710 
t NWL Trans1ormers, Rising Sun ~ P.O. Box 358, Bordentown, NJ O850!i 

....... ,.,.," , .. , .•.... ". "',., .. , ... , , ... ", ..... , •....... ".,., ... ,. 609-298-7300 
0ec0 CorP.. 712 s.E. Hawthome Blvd. Portland. OR 97214-- .: ........... 503-238-2440 

t'Plcci EIctrhs., 453 North MacI:luesten Pkwy. Mt Vemon,NY 10552 ...... 914-6ee:5514; 
, 600-431-1084 
Pram Magnetics, 3521 N. ,chapel Hill Ad., McHenry, n.: 60050 ........... 815-385-2700 

t PTC Transformers, P.D. Box 397, Rising Sun Road, Bordentown, NJ 08505 
..•.• :, ..............•.• ' ........................................ , .. : .. .. 609-298-8200 

t Reyco Elctm Mfg., 1625 12th Sl,Senta Monica. CA 90404 .... , .. , : , .. , 213-45D-07n 
tSlgina Electtonics Inc., 10830 KinghufSl Dr, Houston. TX n099 .... c .... 713-933-4700 
tSoIid State EIc1ms. Corp., 16646 Parthenia SL NOrthridge. CA 91324 , .. 818-993-8257 

Soutli American Dev: Corp., Rt!t 9, G.RD: Box 413, Hyde Park, NY 12538( 
............. " .... , ....... : ............... , .:." ............ , .. , ...... , 914-229-8866 

tSterling Transformer Corp., 510 Driggs Ave. BrooklYn. NY 1121" ....... 718-762-4200 
Torelco"lnc., 14 Paine Ave., P.O. Box 108,lrving1on, NJ 07111 .......... 201-374-8841 

tTorotel Prods. Inc., 13402 S. 71 HWy, ~randview, MO 84030 ........... 816-761-6314 
}Torwicci EJctms.Inc., <;10 OberliiiAve. South, Lakewood, NJ 08701 ..... 201,.-364-1600, 
t Trans American Transformer, 142 Peconic Ave., MedIoid, NY 11763 .... 51 &l654-1660 

§t Transtorm8r' & Coil Prodlii:ts. TRW Electronic Assemblies Division, 150 Varick SL New 
, York, NY 10013 ............ .-........................................ , 212-255-3500 

tTransrn8gne1lcs, 210 Adams Blvd; Farmingdale, NY 11735 ............. 516-293-3100 

Transformers, Constant Voltage-S600 
t Freed Transformer, 1718 WelrfteklSt, Ridgewood, NY. 11385, 212-388-1300 

•.• : ......................................... : ................ ?. A.2153 
Lanco EIctJ:ns., Inc., 1330 Belden St; McHenry. IL 60050, 815-344-2900 • ' ..... 

. A·21M 
MTE Corp., 7901W: cilnton. A""" P.~. Box 23957, Nllwaukee, WI 53223, 

414-358-5300;600-558-4332 ••••••••••••••••••••••••••• : ••••••••••• A.2199 
PC Transformer Corp., 64 0 Nancy St, west Babylon, NY 11704, 516-491-3300, .. 

••••••••••••••••••• ' ••••••••••••••••• ~l ••• ; •• ,: ••••••• , •••••••••••••• A'-2226 
. t Signal TranatOrmer, 500 Bayview Ave.. Inwood, NY 11&96, 516-239-4510 

•• : .................... :, .. , .... , ...................... , .... _ .... ; •• A'2272 
f TechnItrol, 19!i2 E. Allegh8ny, Philaclelphia, PA 19134, 215-426-9105 ..... 801010 
t Wayne transfOrmer Co., Inc., 99 HaZel St'; Paterson, NJ Or503, 2Ocl-278-7874 

............... , .......................... c., ........ · ...... , ....... A.2340 
§tAble Power end Engineering Ini:., 335 S. New Ave. # Ii. Monterey Park, CA 91754 ' 

•• "I"'"'''''' .... , , ...... : ............ :,-: ............ " ............ 7i4-891-3568" 
AIbar, Inc., 19013 ~6th Ave. W, Lynn"(OOd, WA 96036 ............. :" .. 206-n1-4006 

§Allee Lansing, Allee Corp., 1250 N.,Red GumSL Anaheim, CA 92806 ... 714-832-7117. 
AInerican MagnetIcS. ~,O. Box 8, Cartervil!e;L 62918 c'"'' , .......... " 618-965-4838 

t American MOOarch, 2601-371h Ave., N.E., Minneapolis, MN 554;11 " .. ... 612-788-9161 
Arstan Products Iml. Lid, 99 Jericho Tpke., JEiricho, NY 117,'53 ......... , 516-333-8100 

t Attas Engrg. COrp., 10 Cheney SL Dorchester, MA 02121 ." ..... " .. ," 617-445-7100 
,r AxelElctrm!., General Signal Corp., 134-20 J8!n8Ica Ave., Jamaica, NY 11.418 .' ~ 

........ " .... ""'''' , .. ::" .:."" ......... " ..... :".,." ...... ,' ,.:. 718-291-3900 '\ 
BasIer·EIee., Rle. 143, Highland, IL 62249 "'p """ •. "."" , .... ",'" .616-654-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129,Ken1, CT 06757 

••• .' ..... I." ... " ............................. "."""'" , .......... ".". 203-927-3541 
tChloride Power Electronics. 10931 PeillcanoOrive, ~I P8SQ"TX 79935 .. 915-592-9985 

CML MACARR Dill. Marine Electric RPD, Inc., 666 PacIIlc Sl, Brooklyn, NY 11217 
.... " ......... : ....... : .................... '.'''''''''' "." ",'"'''''''' .718-857-2400 

§Computer Power, 124E W. MaIn Sl, High BricIge. NJ 98829. ,,:. , .. , ..... 201-735-6000 
.. Controlle\lPowerCo, 1955 Stephenson Hwy. Troy,Mf48083 ""'''''' l-soO-521-4792 
tDeJ EIctms.Corp, 250 E. Sanclkird Blvd, Ml Vernon, NY 10550 ......... 914-699-2000 

DynagefPower & Magnetics, Division Of OekIeaI, Inc., 2 WiII(lvmrool<Road,'Croniwell, . 
CT 08416 ". I, ..... ",.".,.", ..... ", ... ". '" , .... " ", .. , .... ; ... " 203-6g5-3510 

§tElectromech, Inc, 528 Elm Street. Kearny, NJ 07032, •. '" '''''''''' "".' 201-997-09$0 
Electronetics, Inc., Paine Field Bldg 335. Everett, WA98204. , ....• ,.,',.. :206-355-1855 

A.134 "§..:..Productsold through distributors. t-Product meets MIL specs 

$ P ; II lUI 



































































































































Manufacturers and Sales Offices Directory 
BRAND-REX, Electronic & Indl. Cable Diy. Box 498, 

Willimantic, CT 06226, Tel: 203-456-8000, TWX: 71 ~ 
2247; FSC No.: 71124; Empl.: 1000; Sis. Mgr: J. F. Cichy 

Local Sales Offices & Reps 
CA Laguna Hills, Brand-Rex .............. 714-835-0802 
CA San Jose, Brand-Rex ................. 408-247-9811 
CO Boulder, Component Prod. Sis., Inc. ... 303-53()'2800 
CT Manchester. Manu-Rep, Inc. .. . . . . . . .. 203-646-6064 
FL Mailland, E.I.R., Inc. .................. : 305-660-9600 
IN Indianapolis, Insulation Reps .......... 317-251-1994 
MD Hanover, J. A Maguire & Co. .......... 301-796-0970 
MA Clinton, CWS,lnc ...................... 617-368-8753 
MI Albuquerque, Power Entprs., LId ...... 505-298-1918 
MI Farmington Hills, Joseph H. Clark SIs. Co. 

....................................... 333-553-0610 
MN Edina, Grayden & Flemmer ........... 612-941-1120 
Me Chesterfield, Dumin & Assocs. ........ 314-532-9774 
t:'IJ Dunellen. J. A Maguire & Co. .... . . . .. 201-752-6480 
NJ Pennsauken, J. A Maguire & Co. ...... 609-665-5136 
NY Pittsford, Kirby MkIg. .................. 716-248-8750 
OH Chagrin Falls, Joseph H. Clark SIs. .... 216-247-7848 
OR Beaverton, Barrett. Squibb & Assocs. 

SC 
TN 
TX 
VA 
WA 

Greenwood. Bamco ................. . 
Knoxville, Insu~Reps ................ . 
Richardson, C. J. Tellier Co ........... . 
Portsmouth, J. A Maguire & Co. . .... . 
Redmond, EClipse Mktg. Grp. . ....... . 

Local Distributors . 

503-642-1661 
803-229-6801 
615-691-7586 
214-231-6348 
804-398-0202 
206-885-6991 

AZ. Tucson, AE. Petsche Co .• Inc .......... 602-748-3128 
CA carson, A E. Petsche eo. Inc. ........ 213-639-9500 
CA Inglewood Storm Prods ............... 213-649-6141 
CA SantI' Clara, Storm Prods. ............ 408-749-9400 
CA Torrance, Blake Wire & Cable ........ 213-515-0561 

_. CO Broomfield, Storm Prods. ............. 303-466-1991 
FL Ft Lauderdale, KS.M Elclms. ......... 305-971-5900 
FL Orlando. cablemalics/Action Wire .... 305-293-1618 
GA Norcross, A E. Petsche. Co., Inc. ...... 404-441-t709 
IL Addison, KS.M. Elclrns. ............... 312-953-9473 
IL Rosemont, Dearborn Wire & Cable ... 312-696-1000 
KS Wichna, AE. Petsche Co .• Inc. ......... 316-943-9358 
MA Woburn, Pacer Elctrns. ............... 617-935-6330 
MN Minneapolis, Bergquist Co. ............ 612-635-2322 
NH Amhers~ North Country Wire Supp. ... 603-889-0063 
NY Endicott, Rogan Elctrns. .............. 607-754-3590 
NY Fairport, Pacer Elctrns. ....•........... 716-377-0482 
NY Farmingdale, Vertx Elctrns. ........... 516-293-9880 
NY Farmingdale, Weico Elctrns. 516-293-0050 
NY Hauppauge. Wintronics, Inc. 516-234-f,1040 
NY Johnson CRy, Help Elctms. 607-729-3528 
OR Beaverton, Murphy Elctrns. 215-534-3900 
PA Folcroft, Delphi Elctms. ... ,............ 215-534-3900 
TX Dallas, Storm Prods ................... 214-33()'1381 
TX Garland, Southwest Cable .......... '.. 214-494-4009 
TX Houston, AE. Petsche Co., Inc. .,...... 713-641-3386 
WA Redmond, Murphy Elctms. ............ 206-881-1234 

BRANDT ELCTRNS. INC., 1220 Alderwood Ave., 
Sunnyvale,CA 94086, Tel: 408-734-8310, TWX: 91 ()'339-
9560; FSC No.: 57637; Sis. Mgr:' Frank D. Brandl 

BRAXTON MFG., Echo. Lake Rd. N., P.O .. Box 429, 
Watertewn, CT 06795, Tel: 203-274-6781, TWX: 71 ().477-
0621; Empl.: 115; Sis. Mgr: Mark W. RRucci 

BREEZE-ILLINOIS, TransTechnology Corp., 401 S. 
Main Street, P.O. Box 368, WyOming. Il 61491, Tel: 309-
695-2511, TWX: 51()'39().3691; Empl.: 180; Sis. Mgr: 

. Patrick Banakis .................... CoII71,I790-1792 

Local Sales Offices & ReP!' 
CA. Weodland Hills, Cal Ward SIs. ........ 213-863-2202 
CO Lengment Todd & Fry Assces. ....... 303-776-7331 
FL St Petersburg, Tech. Reps. Assocs .... 813-577-2779 
IL Barkeley. Cadre Tech. Rep., Inc. ....... 312-449-3900 
KS Desoto. Midlec Assocs..lnc. .......... 913-441-6565 
MI Mac,iison Heights, Pine Sis., Inc ........ 313-589-0350 
MN Bloomington, Merrill Franklin .......... 612-854'9446 
NY Great Neck, Trienic Assocs. . . . . . . . . .. 516-466-2300 
OH Chagrin Falls. Pine Sis., Inc ............ 216-247-6198 
PA Pittsburgh. Pine Sis., Inc ............... 412-458-7471 
TX Bedlerd, DeArmend Entprs. ........... 817-267-2048 
WA Bellevue, Lehr Assocs. ................ 206-453-9993 

BRELorillX, 106 No.. 36th St, Seattle, WA 98103, Tel: 206-
633-1964; Empl.: 10; Sis. Mgr: A L DeVere 

BREN-TRONICS, INC. 10 Brayten Ct, Commack, NY 
11725, Tel: 516-499-5155, Telex: 22-1213 TTCUR; FSC 

. No.: 51'828; Empl.: 75; Sls.lI4gr: R. Mainzer 

BREVEL MOTORS, INC., SUb. Vernitron Corp., 
Broad & 16th Sts., Carlsla~ NJ 07072, Tel: 20t-933-o22O; 
Sis. Mgr: Jack Dominice ...................... 801141 

Local Sales Offices & Reps 
AR EI Dorado, Industrial Centrel AssocS. . ............... . 

501-862-2051 

CA Los Angeles, Electric Motor Engrg. ..... 213-469-7393 
CT Old Saybrook, M L Assocs. ...... .... 203-388-9718 
FL Altamonte Springs, Machine Controls 

. . . .. . . . .. . . .. .. . . .. . . . . . . .. . .. .. .. .. .. 305-7~8-8807 
IL . Chicago, Jerry GoHen Co. ............ 312-792-1991 
KS Prairie VIllage, Darco Sis. ............. 913-381-7913 
MA Ashland, M. L Assocs ................ 617-485-6190 
MN St Paul, Vikeland Sis. ........... ; .... ,. 612-645-4647 
NJ Teaneck, Herbert Rude & Assocs. . . .. 201-836-6778 
NY PenfIeld, Upstate Comps. ... : ......... 716-381-6070 
NC RaleIgh, Leigh SIs. .................... 919-872-1484 
OH Bucyrus, Sissler & Assocs. ............ 419-562-9311 
OH Columbus, Sissler & Assocs. .......... 614-488-4455 
PA EX1on, Kiley Elec. Co. ................. 215-363-8550 
TN Cleveland, Hicks SIs. ................. 615-472-7398 

Local Distributors 
AZ. Phoenix, Johnstone ............. ~ . . .. 602-269-9354 
CA Baldwin Park, Johnstone ............. 213-962-7.138 
CA !,;os Angeles, Minarik ................. 213-624-3161 
CO benver, Jehnstone .... . . . . . . . . . . . . . .. 303-573-5626 
CT New Haven, Star Supp. Co. ........... 203-772-2240 
FL Ft Lauderdale, Jehnstone ....... . . . .. 305-971-9350 
GA Norcross, Johnstone .................. 404-446-0400 
10 Boise, Jehnstone ..................... 208-377-1600 
IL Chicago, Harry AHer .................. 312-376-3505 
KS Wichita, Johnstone ................... 316-267-3629 
LA New Orleans, Harry Atter Co. . . . . . . . .. 504-488-4435 
MO Rockville, Jollnstene ................... 301-251-0281 
MA Medford, Empire ....... ,.............. 617-395-5000 
MI Farmington Hills, Universal Elec. Prod. 

....................................... 313-476-9500 
MO Kansas City, Johnstone Corp. ......... 816-642-3250 
MT Bimngs, Johnstone Corp. .. .... '. .. . ... 406-252-1207 
NE Omaha, Jehnstone Corp. .. . . . . . . . . . .. 402-339-2342 
NY Sparks, Johnstone Corp. .............. 702-356-6868 
NJ Cherry HiI~ Motor and Contro.l Sys. ... 609-424-5810 
NJ Galield, The Harry AHer Co. .-.......... 201-478-0455 
NY Manhattan, The Harry AHer Co. ....... 212-255-5300 
OH Cleveland, Reserve Elec. .. : .......... 216-771-5764 
OK Oklahoma City, Johnstone ·Corp. ...... 405-232-8576 
OR Portland, Jehnstene Corp. '... . . .. . . .. 503-233-1151 

BREW, RICHARD D. & CO. INC. 90 AirPort Rd. 
Concord, NH 03301. Tel: 603-225-6805, Telex: 943-463; 
FSC No.: 98913; Empl: 43 

BRIAN INSTRUMENTS, INC .. 626 S. State College Blvd, 
Fullerten, CA 92631, Tel: 714-992-5540, TWX: 91()'35(). 
7019; Empl: 30; SIs. Mgr: E. 'Chuck' OUellette; Dist. Myr: 
Barbara M. Semain 

BRIDGE COMPUTER CO., Sea Data Corp. 1 Bridge Sl. 
Newlen, MA 02158. Tel: 617-244-8190, Telex: 951107; 
Sis. Mgr: Elaine Doll 

BRIGGS, C. A, CO., P.O. Box 151, Glenside. PA 19038, Tel: 
215-885-2244, Telex: 63-4753; Elnpl: 10; Sis. Mgr: C. A 
Briggs, Jr. . 

BRIM ELCTRN8., l20E Heme Pl.. Lildi, NJ 07644. Tel: 
201-796-2886; FSC No.: 57834 .......... C.'793-'800 

Local Sales Offices & Reps 
FL De Bary, DJE Assocs. ............. ... 305-668-6827 
FL Enterprise, DJE Assocs., Inc. .......... 305-321-6623 
MA Millis, R G Assocs. .................... 617-376-2044 
MA Stew. R G Assocs. ................... : 617-897-7146 
EXP NY, N.Y.C. RObum Agencies . . . . . . . .. 212-989-5939 

Local Distributors 
AL Dothan, Carmichael Whls. Supp. ...... .205-793-7066 
CA Canoga Park, Tirn-Co. SIs. ............ 213-992-5040 
CA San Diego, Shanks & Wright .... , ..... 619-239-0176 
CT Manchester. IMS ...................... 203-649-4415 
CT Waterbury, Suburban Supp ............ 203-757-125i 
GA Marietta, Allanta Elec. Wire & cable ... 404-955-6800 
LA New Orleans, Radio. Parts , ............ 504-581-5959 
MA Billerica, Eastem Video Sys. .......... 617-667-0009 
MA Lexingten, Wholesale Elect. Supp. .... 617-862-3590 
MA Springfield, Electro-Term .............. 413-734-6469 
MA WaHham. Linear Elect ................ 617-894-7300 
MI Trey, Nerthern Wire & Cable .......... 313-589,0510 
NH Dover, American Radio Corp. .... . . . .. 603-742-6800 
NJ Hackensack, Milcor ............. : ..... 201-469-1313 
NY LlC, HL Dalis .... .. .. .. • .. .. .. .. .. ... 212-361-11 00 
NY N. Y.C. Center IndL .................... 212-YU9-6363 
OK Tulsa, Radio .......................... 918-587-9123 
PA Philadelphia, Spectrum EIec ........... 215-748-3010 
RI Newport, J & S EIctm. Distb ........... 401-847-2977 
TN Knexville. Bondurant Bros. Co ......... 615-573-9151 
TX Grand Prairie, Southwest Hardware & Fastever 

....................................... 214-264-4711 
TX Texarkana, laVender Elec. .. ......... ; 501-773-'4631 
TX Texarkana, McCulloch Elctrns. ........ 214-792-6923 
VA Norfelk, Todd EIec. ................... 804-855-3111 
WA Seattle, Amateur Radio Supp .......... 206-767-3222 

BUCKEY 

SRISTOL BABCOCK INC. 40 Bristol Sl. Waterbury, CT 
06708, Tel: 203-575-3000, Telex: 982417, TWX: 203-754-
1477; Empl.: 600; SIs. Mgr: William H. Seeley 

BRISTOL SAYBROOK. 97 Coulter Sl. Old Saybrook, cT 
06475, Tel: 203-386-3414, Telex: 966-435; Empl.: 125; 
SIs. Myr: George S. Willis 

Local Sales Offices & Reps 
CA Alhambra, c.E. Mallo Co ............... 818-282-2000 
CT Old Saybrook, M-L Assoc. .. .. .. .. .... 203-388-9718 
FL Largo, Kirk SIs, Inc. . .................. 813-595-7353 

Local Distributors 
AL Arab, Timer & Control Engr. Svc. ...... 205-586-7671 
CA Los Angeles, Minarik Electic Co ....... 213-624-3161 
MA Somerville, Electro Sis. Co. ........... 617-ssa-:oSOO 
NY Sodus, AED Distributors .............. 315-463-6561 

BROOKS INSTR. DIV. Emerson EIeC. Co., 407 W. Vine 
St, Hatfield, PA 19440, Tel: 215-362-3500, Telex: 646-181; 
Empl.: 1500; Sis. Mgr: William Weiarbach 

BROOKS MFG. CO., 2016124 Amber Sl. Philadelphia, PA 
19125, Tel: 215-425-3395, 8O().523-0130; Empl.: 70; SIs. 
Mgr: G. Brooks; Dist. Mgr: G. Brooks 

Local Sales Offices & Reps 
CA Irvine, Mike Roth SIs. ........... . .. ... 714-85()'1254 
CA San Francisco, Maddox SIs. .......... 415-647-5560 
FL Miami, RoutSon & Co. ................. 305-666-4240 
GA Allanta, Dewitt Austin Co. ............. 404-393-3519 
IL Glenview, Reigel Assocs. ............. 312-729-3824 
MO Towson, Ernie Stefkovic Assocs. 301-321-6008 
MI East Detroit, Jack M. Therpe Co ....... 313-779-6363 
NJ Cherry Hil~ Ernie Stelkovic Assocs. ... 60e-s67-4066 
NY New Hyde Park, Harris & Aldrich Sis. 

. . . . . .. . . . .. .. .. .. . .. .. . . . .. .. . . .. .. . .. 516-488-2622 
NC Charlotte, Dewitt Austin Co. ........... 704-334-0174 
OH Cincinnati, John O. Olsen Co .......... 513-574-7711 

BROOKS MKTG. CORP. 3569 Bristol Pike Bldg. 2 Ste 
102, Bensalem. PA 19020, Tel: 215-244-0264, 1-8O().523-
1551; Empl: 90; Sis. Mgr: Joseph·E. Brooks 

BROWN BOVERI ELEC .. Norristown Rd .• Spring House, 
PA 19477, Tel: 215-628-7400. TWX: 51 ().861-016B; Empl.: 
3,500 

BROWN BOVERI ELECTRIC, INC., 167 Overland Drive, 
P.O. Box 648, West Columbia, SC 29171, Tel: 803-796-
9502 

BRUEL & KJAER INSTRS. INC. 185 Forest St, Marlboro, 
MA 01752. Tel: 617-481-7000, TWX: 71 ()'347-1187; FSC 
No.: 617-485-0519; Empl.: 40 

Local Sales Offices & Reps 
CA Anaheim, Bruel &.Kjaer Inslrs. 714-978-8066 
CA Fester CRy, Bruel & Kjaer Instrs. ...... 415-574-8155 
IL Hoffman Estates, Bruel & Kjaer Instrs. 

MD G;.ith~;';b~;~ B;~~i '& .~;,; 'I~~~' . : : :: ;~~:==~: 
MA Marlborough, Bruel & Kjaer Inslrs. 

.............................. 617-'461-7000, ext 139 
MI Livenia, Bruel & Kjaer Inslrs. .......... 313-522'8600 
NJ West Caldwel~ Brilel & Kjaer Instrs. ... 201-526-2264 
TX Housten, Bruel & Kjaer Inslrs. ......... 7-13-645-0161 
WA Seattle, Bruel & Kjaer Instrs. .... : ...... 206-625-1112 

BRUSH MAGNETIC HEADS, Div. of Brush Ind., Inc., 
3rd & Reagan Sis., P.O. Box 638, Sunbury, PA 17801-0638, 
Tel: 717-286-5611, 80().233-0362, TWX: 510-655-0222; 
FSC No.: 19418; EmpL: 80; Sis. Mgr: O. Stephen Morrison 

WESTINGHOUSE ELEC. CORP., Bryant Circuit 
Devices Diy., 500 Sylvan Ave., Bridgeport, CT 06606, Tel: 

. 203-334-5581, Telex: 643-817. TWX: 71G-453-8709; 
Empl.: 1000; Sis. Mgr: G. V. Curtin 

BSR (USA) LTD, Route 303, Blauvelt, NY 10913 

BTU ENGRG. CORP., Bruce Sys .. Esquire Rd .• N. 
Billerica, MA 01862. Tel: 617-667-4111, Telex: 94-7489; 
EmpL: 600; Sis. Mgr: D. Barry 

BUB8L-TEe, 6800 Sierra Ct. Dublin. CA 94566, Tel: .415-
829-8705, TWX: 91 ()'389-6890; Empl.: 19; Sis. Mgr: T. J. 
Netoll 

BUCHANAN; See Control Prods. DiY., Amerace Corp. 

BUCKBEE-MEARS CO., Nashua DiY., 100 Northeastern 
Blvd. P.O. Box 888. Nashua, NH 03062. Tel: 603-863-5541, 
Telex: 94-0340; Sis. Mgr: Randolph RODdy 

BUCKEYE STAMPING CO., 555 Marien Rd., Columbus, 
OH 43207, Tel: 614-445-6433; Empl.: 85; Sls .. Mgr: R. E. 
Osborne VP Mktg. .............................. C.1027 
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BUCKEY 
Local Sal .... Offic .... & Reps 

CA PaSadena, P. Nurches Co ............ 213-MUl-8957 
CA Santa Clara, Engrg. Assocs. .......•... 408-988-5001 

,CO Denver, Moss Mktg. .. .. .. .. .. .. .. .... 303-455-7205 
GA Atlanta, Par Assoc. .................... 404-391-9117 
IL Mt Prospect, Robert Adams SIs. ...... 312-297-8733 
KS De Soto, Midtec Assoc. .. , ... ;......... 913-441-6565 
MA -Belmont, Elctm. Comps. & Svc.. . . . . .. 617-484-8680 
MN MinneapoliS: A J. Warner co. ........ ), 6.12-729-7371 
NY Lynbrook, P.Saftler Assoc ............. 511>-593-7880 
OH Columbus, McFadden SIs. ........••.. 614-459-1280 
PA .Paol~ T. Griffin Co ..................... 215-647-1550 
TX Dallas. Advance TeCh. Sis, ............ 214-340-1300 
WA Mercer 1~1and, Elctrns. Comp.· SIS. .:... 206-232-9301 

: Local Distributors 
'CA' LosAngeles,ElactSwitcheS , ......... 213-664-1141 
CA Redwood City, Hi-Cor ............. : .. . 415-368-3849 

. GA Atlanta, l..akeland Ergrg. Equip. ....... 404'696-7334 
MI Ann Arbor. Wedemeyer Elc/ms. ........ 313-665-8611 
NY Hauppauge, Broadline Elctrn Dist .... : 516-231-41()0 
TX EI Paso.ldeallndl: Elctm.: ..... ,' ...... 915-779-6647 
WA Redmond, Dam SIs. Assocs. ....... : .. '206-885-1685 
WA Seatlle, Radar Elec. .................... 208-282-2511 

. .' . 
BUD INDS., INC .• 4.605 E 355th SL Willoughby. OH 44094, 

. Tel: 216-946-3200, Telex: 810-427-2604; FSC No.: 71218; 
EmpL: 200; Sis. Mgr: A N. Haas; Dist. Mgr: B. K Haas 

BUD RADIO, 4605 E. 355th St, Willoughby, OH 44094, Tel: 
216-946-3200. TWX: 81Q-427-2604; Empl.: 200; SIs:Mgr: 
AN. Haas; ·Dis/. Mgr: Blair Haas ' '" 

BUDWIG MFG. P.O. Box 829, Ramona, CA 92065-0829, 
Tel: 619-789-0900; Empl.: 7 • 

BUEHLER PRODUCTS. INC., P. O. Box 33400, Raleigh, 
NC 27606, Tel: 919-469-8522, TWX: 51 D-924-2474; Empl.: 

,400; Sis. Mgr: R. B. Davis ..... : ............... B.1142 

BUGGIE H. H., See Caton Connector Corp. 

BUGTRAP INSTRUMENTATION, 1209 Ald<irwood 
Avenue, Sunnyvale. CA·94089. Tel: 408-734-1118, TWX: 
91D-333-1168 BUGTRAPSUNNYVA; FSC No.: 5Z365; 
Sis. Mgr: Jeff Uming 

r~-.Buckeye 
. Stamping CO. 

FULLUNE'
AUTHORIZED DISTRI,BUTDR 

ELECTRIC SWITCHES· 
INCORPORATED 

2478 Fletcher Dr, Los· Angeles. California 9D039 

213-660 .... 1310 
CALL TOLL FREE 

NATIONAL: 800-:-421-8855 
CALIFORNIA: 800:-252-4640 

TWX 910-321-2971 

Manufacturers and Sales Offices Directory 

BULBTRONICS •. INC, 45 Banfi Plaza, Fanningda~ NY 
11735, Tel: 516-249-2272; EmpL: 22; SIs. Mgr:. Elaine 
Grey; Dist. Mgr: Diana Jecobeon .............. 801021 

BUlOVASys. & INSTR., Green Acres Rd., ·W. Valley 
S1ream, NY 11582, Tel: 516-581-2600, TWX: 51D-225-' 
8709; Etnpl.: 850' . 

'BUlOVA WATCH CO., See Frequency Control 
Pre<;ts., Inc. American TIme Prods. Div. 

BUMPER' PRODUCTS. CORP., 14 Kin9 Sl, P.O" Box 45, 
Mt Holly. NJ 08060, Tel: 609-261-8100, 8OD-541-2500. 
Telex:·Z044437 ACTP-UR; SIs. Mgr: Ed RosenIhill 
............................... ; ................. Co1694 

Local Distributors 
CA Covina, Arow Fasieners ..•...... , .... ,8'18-967-6335 
CA Hayward, Arow Fasieners ..... ' .....•. 8OD-227-2901 
CA San Leandro, Boyd Corp. .... • .. .. .... 415-278-8000 
.CA Sanla Clara, San Jose Screw Prods. .. 408-988-3771 
CA TempleCity, Fastening Systems ...... 818-579-4600 
FL Tampa, Spencer Prods. ........ , ...... 813-677-8276 
GA Atlanta, Georgia Rubber & Supply . . .. 404-355-0830 
IL Schaumburg; Engineered F8$lener Co. 

. . .. .. .. .. . . . . .. . . . . . . . .. . . .. . . . .. .. . .. 312-980-4082 
IN Fl Wayne, Spencer Prods. . ..•......... 219-462-4882 
MA South Boston, Accurate Fasieners .... 617-268-8300 
MI Detroi~ Tri-West Prods. ............... 313-273-0400 
MO SllOuis, Engineered Fastener Co. .... 314-434-2688 
NY Buffato, J.M. Cranz ...... :.. .. .. .. .. .... 716-832-3300 
NY Mt Vernon, S.D. Christie co. ...... , ... 914-699-7223 
OH Bedford. SpenCer Prods .............. ; 216-475-8700 
OH Cincinnati, Spencer Prods. ............ 513'771-6821 
PA Squthampton, M & C SpeciaRies ...... 215-322-1600 
TX Dailas, WilShire Foam Prods. .... . . . .. 214-689-1727 
TX Fl Worth, Cut-Craft ................... 817-737-8207. 
WA Spokane, Boyd Corp. .. ............... 509-928-7200 
WI Brookfield. Cable Comps. .............. 414-785-1060 
Can Quebec,' Simfer IndJ: Prod. ...... . . . . .. '515-354-0886 

BUNKER RAMO, see Amphenol. An Allied Co. 

BUNTING MAGNETICS, 500 So. Spence. Fld.. Newton, 
KS 67114, Tel: 316-284-2020; Empl.: 100; Sis. Mgr: 
Robert J. Bunting 

BUREAU OF ENGRAVING, INC., Ind'l. Div .. 3311 
Broadway N.E.; Minneapolis, MN 55413, Tel: 612-623-
0900, TWX: 91 ~576-2733; EtnpL: 750; Sis. Mgr: Darrell 
Chayer 

BURGESS SWITCH CO., INC .. 638 Anthony Trail, North 
. Brook, IL 60062, Tel:· 312-291-1760. Telex: 206774; FSC 
No.: 6U850; SIS. Mgr: Robin Dick; Dis/. Mgr:.Robin Dick 
..................... : ..................... B.1510-1512 

Local Saies Offices & Reps 
CA Mountain View, Weslech SIs. ......... 415-961-1422 
CA Tustin, Sierra Pacific Engrg. ........... 714-731-3411 
FL CassIllberry. SEMI .................... 305-831-2822 
FL Fl Lauderdale, SEMI ... '. . . .. .. .. . .. . . .305-475-3686 
GA Atlanta, Murphy and Cola .............• 404-875-2525 
IL Des Plaines, Lincoln, Hodges imd Assocs.' . 

....................................... 312-297-3810 
KS Mission, Mertens Co. . ... '. . . . . . . . . . . .. 913-432-9323 
MA Cambridge, R.I.C. Assocs. .~ ........... 617-492-5858 
MI Ferndale. Hilllronics ................ ,. 313-398-5558 
MN Sl Paul, Kencotronics ............... ; 612-645-7717 
MO Sl LOUis. Mertens Co. ...............•. 314-993-6600 
NJ Palisades' Park, A: P. Technical SIS. ... 201-461-1\875 
NY Albany. Niagara EIec. SIs. ............. 518-869-0130 
NY Buffalo, Niagara. EIec. SIs. ...;......... 716-88.6-4000, 
NY Eesl Syracuse, Niagara Elec. Sis ...... 315-437-1656 
NY Rochester. Niagara Elec. SIS. ......... '716-271-1223 

. NC Buriington, Murphy & Cota ........ , .... 919-564-6450 
OH Cincinnati, Anderson-Bolds, Inc ........ 513-528-5680 
OH Cleveland, Anderson-Bolds, Inc ..... ,' .. 216-229-4700 
OH Worthington, Anderson-Bolds Inc ...... 614-685-3933 
PA Philadelphia, Kenneth B. Erdman, Co. 

.. . . .. .. .. . ..... . . .. . . . . . . . . . .. . .. . . . ... 215-224-.1 aa:j 
TX Dallas. William Reese Assocs. ........ 214-351,-0703 
TX Houston, William Reese Assocs. ...... 713-463-1453 
WA Seatlle, Anthem Corp. . .•............. 206-824-3399 
WI Janesville, Antek Mktg. Corp. '.. . . . . . . .. 608-754-4214 
WI Waukesha, Lincoln, Hodges and Assocs. 

.............................. c. . . .. . .. 414-542-3087 

CA Burlingame, EIec. Control Devi~ .... 415-348-0791 
. CA Redondo Beach, ElctrL Power & Controls 

....................................... 213-498-6699 
FL Miami, B & R Elctms. Supp. Inc. ...•..• 305-255-4510 
FL Miami, Elect~S1andards Labs ....•... 305-593-6060 
IL Chicago Heights, Helsel-Jepperson ... 312-758-5600 
MA Fall River. Broadway Elec. SIs. ........ 617-67~39 
MA Holyoke, Falcetli & Clark E)ec. .•...• ,'. 413-532-9402 
MA Sprihglield, Yankee EIec. ............. 413-739-2101 
MI Grand Rapids, S & F Elctins. Supp. .:. 616-459-0216 
MI St Clair Shores, Spernco .. :' ........... 313'771-2700 
MN Minneapolis, Elctm. Center Inc. ...... , 612-3'71-5200 
NH Manchester, Cohen Machinery Co. Inc. 

.......•.................. , .. '. . .. .. .. .. 603-624-4324 
NJ . Fairlawn, Relay SpeciaRies ........... 201-797-3313 
NY . GloversVille, Montano ElctrL Supp. .... 518-725-3139 

. NY. Woodside, SwiI<;hes Unlimited ....... , 212-478-5000 
NC Durham, Triangle Elec. Motor ......... 919-596-1333 
NC Gastonia, JMT Elctrns. & Control. .. .. 704-687-4401 
OH Cincinnati, Richards Elec. Supp. ....•.. 513-242-9800 
PA HarriSburg, Cumberland Elctrns. .... :. 717-233-5883 
PA Philadelphia, Esco EIctrI. Supp. . . . . . .. 215-923-6050 
RI Providence, J & H EIec. eo. Inc. ...... 401-421-7840 
TX San AntoniO, Sharman Elec. Supp. Inc. 

.: ..................................... 512-224-1001 
VA Roanoke; Peoples Elctrn Supp. ....... 703-342-8933 

BURGESS SWITCH CO. LTD., 4800 Sheppard Ave. E, 
Unij 125, Scarborough Ml S4N5; Empl.: 7; Sis. Mgr: 
Richard Maxwell; Dis/. Mgr:',Ewan Hannis 

BURLEIGH INSTRS., Burleigh Pk.; Fishers, NY 14453, Tel: 
716-924-9355. Telex: 978379;'En'ipL: 50; Sis. Mgr: Dr. 
Gary Forrest; Dist. Mgr: Dr. Gary ·Forrest 

BURLING INSTR. P.O. Box 298, Chatham, NJ 07928, Tel: 
201-635~9481; Empl.: 29; Sis, Mgr: Roger Nation 

BURNDY/BERCO, 226 Brookside Road. Waterbury. CT, 
Tel: 203-574-4768 

BUflNDY CORPORATION, Richards Ave., Norwatk" CT 
06852. Tel: 203-838-4444, .TWX:. 710-468-2546; Empl.: 
3500; Sis. Mgr: J. Bradley . 

BURR,BROWN CORP. P.O. Box 11400, Tucson,AZ 
85734, Tel: 602-746-1111, Telex: 66-6491, TWX: 91D-952, 
1111; Empl.: 1500; Sis. Mgr"T.w. Fem 

BURROUGHS CORP .. Borroughs Place,. Rm. 4C-51, 
Detroit MI 48232, Tel: 313'972-70oo,Telex: 164125; 
Empl.: 65,000 

BURTON ELECTRICAL ENGINEERING, Wyle 
laboratories, 111 Maryland Street, P.O. Box 217, EI 
Segundo, CA 90245-0217, Tel: 213-772-1406, Telex: 
856485, TWX:91D-34B-6699; FSC No.: 81861; Empl.: 55; 
Sis. Mgr: Howard Daty 

BUSSCO INC., '119 Standard St, EI Segundo. CA 90245, 
Tel: 213,322-6580, TWX: 91D-348-6295; FSC No.: 29593; 
EmpL: 87 

BUSSMANN DIV. P.O. Box '14460, St lOuis, MO 63178, 
Tel: 314-394-2877, Telex: 44 841; ·FSC NO.: ;MuRiple; 
Empl.: 3000; Sis. Mgr: George Ockuly; Dist. Mgr : George 
Ockuly 

BYTEK COMPUTER SYSTEMS CORP. 1021 & 
Rogers Circle, Boca Raton, FL 33431. 'Fel: 305-994-3520, 
Telex: 51D-952-7837;' EmpL: 15; Sis, Mgr: Madeline 
Selwitz" . 

Local Distributors 
CA Costa Mesa, Tekcom " .. , .. , .......... 714-645-5283 
CO Denver, Aurora Mktg. "........ .. ..... 303-758-3051 
FL 'Miami Beach, Infotech IntL ............ 305-948-7951 
MN Minneapolis. Amex Inc. ... .., ........... 612-375-9191 

BYTEX CORP .• 2 CaiK6mia Ave., Framingham. MA01701. 
Tel: 617-879-5050. Telex: 951151;EmpL: 80; $18:'Mgr: 
Ralph W" Lowry 

CABI,.E SYSTEMS, INC. 210' BroadWay, Everett, MA 
02149, Tel: 617-369-7080, TWX: 71D-348-1]60; FSCNo.: 
33426; EmpL: 175; ·Sls: Mgr: A Janelle 

Local Sales OfficeS & Reps. . 
AZ TucSon, Cleinick-Neenan & Assocs. .. 91 D-495-1722 
CA Santa, Ana, Wyne ChM.pa Assocs. ... 714-557-2959 
CT Tolland,· TMR Corp. .,................. 203-872-3624 
MD' Ellicott City. Marketing Technlg. ....... 301-465-5944 
MA Tewksbury. Sequel Assocs ............. 617-851-4010 
NY Coml1!Bck, MTR Technlg. ............. 516-543-1200 

Local Distributors CABLEWAVE SYSTEMS,INC., 718 North Colony Road. 
AL Muscle Shoals, Jones Elctms.lnc. .... 205-383-1241 Wal6ngford, CT 06492, Tel: 203-265-6560 

632 Add Dept EM to address to tell them you saw it in EEM_ EEM.1985 



Manufacturers and S.ales Offices Directo~y 
CABLEWAVE SYs.. 60 Dodge Ave., North Haven. CT 

06473, Tel: 203-239-3311, TWX: 710-465-0244; Empl.: 
250; Sis. Mgt: William MeolatEd Hurley; Dist. Mgt: Ed 
Hurley 

CABLEX, INC.,.14 Inverness Dr. E. H-136, Englewood, CO 
60112, Tel: 303-792-5760; Empl.: 50; SIs. Mgt: Reed C. 
Mulder; Dist. Mgr: Reed C. Mulder 

CABOT BERYLCO, Div. Cabot Corp.. PO Box 1296, 
R~ing, PA 19603, Tel: 215-921-5000, TWX: 51~1-
0677; Empl.: 600; SIs. Mgt_· Thomas N. Marks 

CABTRON SYS., INC., 200 N. Anets Dr. Northbrook, IL 
60062, Tel: 312-498-6090; Empl.: 30; Sis. Mgt: Mike 
Gober .......................................... Co1029 

Local Sales Offices & Reps 
I\Z. Tempe, Sierra Tach. Grp. ............. 602-894-2335 
CA San Jose, Warren Assoc. .. . . . . . . . . . .. 408-988-7762 
CO Englewood, Sierra Tacit Grp. ......... 303-741-0227 
CT Rel'ding. Meco,lnc. ................... 617-944-6680 
MD Silver Spring. Ansell Engrg. ........... 301-949-1655 
MA Reading. Meco,lnc .................... 617-944-6660 
MI Livonia, H. Lowell Co .............. : ... 313-464-2722 
MN Sl Pau~·Countryman Alisocs. .......... 612-645-9151 
MO Kansas City, Prod. Automation ........ 816-737-3030 
MO Sl Charles, Prod Automation ......... 314-441-6600 
NJ Mt Lakes. NJ. Comps. for Elclms. .... 201-334-2921 
NM Albuquerque, Sierra Tacit Grp. ....... 505-294-8408 
NY Syracuse, Ossmann Instrs. ............ 315-437-7052 
OH Cleveland, Geotronix ... . . . . . . . . . . . . .. 216-526-2535 
OH Columbus, Geotronix ................. 614-457-8472 
PA Albrlghlville, Centurion Linear ......... 717-722-0166 
TX Addison, Dunbar Assocs. ............. 214-239-7151 

CADDELL-BURNS MFG., 40 E. 2nd Sl, Mineola. NY 
11501, Tel: 516-746-2310; EmpL: 30 ..... Ao1218-1229 

CADDELL COIL CORP., 35M Main St, Pounney, VT 
05764, Tel: 602-287-4055, Telex: 752092; EmpL: 6; SIs. 
Mgt: James Caddell 

Local Sales Offices & Reps 
FL Sebastian. REi caddell ............... 305-562-4496 

CADDOCK ELECTRONICS, INC., 1717 ChicagO Ave., 
Riverside, CA 92507, Tel: 714-788-1700, TWX: 91()O332-
6108; FSC NO.: 19647; Empl.: 300 ........ Aol804-1827 

Loca/ Sales Offices & Reps 
OH Cleveland, Arlhur H. Baier Co. ..... : .. 216-461-6161 
OH Dayton, Arlhur H. Baier Co. ........... 513-276-4128 
OR Portland, EIctrn SQurces .............. 503-694-0040 
WA Bellevue, Elctm. Sources ... . . . . . . . . .. 206-451-3500 

!.Dcal Distributors 
TX Houston, Lenart Co ................... 713-225-1465 

CADILLAC PLASTIC & CHEM. 1221 Bowers St, P.O. Box 
P-202O, Birrnl"!!:harn. MI48012, Tel: 313-646-5100, TWX: 
81Q,232-1866; E.mpl.: 1000 . 

CADNETIX CORPORATION, 5757 Central Ave., Boulder, 
CO 80301, Tel: 303-444-8075; E.mpl.: 150 

CAELUS COMPUTER, Equipment & Supplies. P.O. 
BoX 6297, San Jose, CA 95150, Tel: 408-729-1800; EmpL: 
25; SIs. Mgi: Elaine Green 

CAERE CORP. 100 Cooper St, Los Gatos, CA 95030, Tel: 
408-395-7000, Telex: 910-:597-5391; Empl.: 60+; Dist. 
Mgt: Terry Livermore 

CAl, 550 W. Northwest Hwy. Barrington, IL 60010, Tel: 312-
381-2400, Telex: 25-4268, TWX: 91()O651-1904; E.mpl.: 
650 ' 

CAlG LABS. 1175-0 Industriel Ave., Escondido, CA 92025, 
Tel: 619-743-7143; Empl.: 15 

Local Distributors 
CA Glendale, Western Elclrn Supp. ...•... 213-246-4861 
DE Wilmington, Wholesale EIcIrn .......... 302-656-9989 
IL Champaign, Klaus Radio .. • . . . . . . . . .. 309-691-4840 
IL Hillsdale, Complete Reading EIec. . . .. 312-547-5400 
LA Latayelte. Ralphs Elctrns. Supp. ....... 318-233-0105 
Ml Grand Rapids, StotI&-Friedman ....... 616-459-0216 
MO Kansas City, Weners Radio Supp. ..... 818-531-7015 

NY New York, Argil Elclms. ............... 212-691-8111 
OH Cleveland, Complete Reading Elec. ... 218-267-1000 
TX EI Paso, Midland Specialty Co.. . . . . . .. 915-533-9555 
VA Norlolk, Priest Elctrns. ................ 703-855-0105 
VA Norlolk, Racib Parts Distr. Co. ........ 703-461-8095 

CAlABRO INDS. INC. See UNITRACK Div. Calabro 
Inds.lnc. 

CALAY SYSTEMS, INC., 2698 WhKe Road, Irvine. CA 
92714, Tel: 714-863-1700, Telex: 6711321; Empl.: 44 

CALCOMP, 2411 W. La Palma Ave., Anaheim, CA 92801, 
Tel: 714-621-2011, TWX: 91()O591-1154; Empl.: 2100; SIs. 
Mgt: James F. Waltz 

CAL CONTROLS INC., 1155 Waukegan Rd.. Glenview, IL 
60025, Tel: 312-998-5720. Telex: 256293; SIs. Mgt: Alan 
Bates 

CAL COUNT, 5407 Port Royal Rd.. Springfield, VA 22151, 
Tel: 703-321-9625, Telex: 440732, TWX: 440733; Empl.: 
35 

CAL CRYSTAL L.AB., INC. 1142 N. Gilbert, Anaheim, CA 
92601, Tel: 714-991-1560, 600-654-XTAL; TWX: 91()O591-
1892; Sis. MflT: Herb Plumhofl 

!.Dcal Sales Offices & Reps 
I\Z. Scottsdale, Western High Tacit Mktg. 

.. .. . . .. . .. . .. .. .. .. . .. .. . . . . . .. ... .. .. 602.,949,0873 
CA Arcadia, H.M.C. Inc. ................... 818-447-0958 
VA Front Royal. Enron SIs., LTD ........... 703-635-7201 

Local Distributors 
CA Chatsworth, Passive Comp. ........... 818-341-1745 
CA Mountain View, Target Elctms. ........ 415-961-1170 

CALEX MFG. CO., INC., 3355 Vincent Rd, Pleasant Hill, 
CA 94523, Tel: 415-932-3911, Telex: 338 506; FSC No.: 
29989; Empl.: 50; SIs. Mgt: Steven M. Mathias 
.. .. ..•.. . . . . . . .. . . . .. .. . . . .•.. . . . .. 001006, 1542-1545 

Local Sales Offices & Reps 
.I\Z. Glendale, Adtek Inc. .................. 602-931-9289 
CA Inglewood, Basic Sys. .. .. .. .. . .. .. ... 213-673-4300 
CA San Diego, Basic Sys. ................ 619-729-9641 
CA Santa Clara, Basic Sys. ............... 408-727-1800 
CT Collinsville, Dynamic SIs. .. . . . . . . . . . .. 203-693-6587 
FL Melbourne, Raycom, Inc. .............. 305-259-7989 
GA Duluth, Raycom, Inc. .................. 404-448-9015 
MA Burlington, Dynamic Sis. .............. 617-272-5676 
NY WhHe Plains, Cane Techn. Sis. ...•.... 914-694-9240 
OH Chesterland, EQS .... , ............... 313-961-3042 
TX Garland, Carey, McMahill & Zerbe Co. 

.......... : ............................. 214-681-1414 
TX Houston, Carey, McMahill & Zerbe Co. 

....................................... 713-771-1500 
WA Bellevue, Topp Engrg. SIs. Co. ........ 208-747-5401 

Local Distributors • 
CA Inglewood, Basic Sys. .. .. .. .. .. . .. ... 213-673-4300 
CA Pleasant HiI~ Calex MIg. Co. .......... 415-932-3911 

CALIBRON ·INSTRS. Burton-Rogers Co., 220 Grove 
St, wenham, MA 02154, Tel: 617-694-6440; EmpL: 14; 
Dis/. Mgt: W. Burton 

CALIFORNIA AVIONICS LABS., Box 701, Palo Ano, 
CA 94302, Tel: 415-328-7999; Empl.: 5 ......... 001198 

CALIFORNIA COMPUTER SYSTEMS,,740 S. Milpitas 
Blvd. Milpitas, CA 95035, Tel: 408-945-0500, Telex: 
171959; EmpI.: 37; SIs. Mgt: William Crane; . Dist. Mgr: 
William Crane r 

f$1CALIFORNIA Dcl 

CALIFORNIA DC. 2150 Anchor Ct, Newbury Park, CA 
·91320, Tel: 605-499-3621, 213-708-6221; EI11lL: 100; SIs. 
Mgt: Peter ~ajewski ........................... 001546 

Local Sa/es Offices & Reps 
'I\Z. Phoenix, Reicom ..................... 602-893-1209 
CA Calabasas, Quadrep Cart .............. 818-897-3711 
CA Irvine, Cluadrep S. .................... 714-261-6141 
CA San Diego, Power Assocs. ............ 619-275-0841 
CA San Jose, Quad Rep .... .. .. .. .. .. ... 408-946-4000 
MA Falmouth Heights, RJC Assocs. ....... 617-388-0399 
OR Portland, Crown Elctms. ....... . . . • . .. 503-620-6320 
TX Austin, Technlg. SIs. .... ;............. 214-348-9940 
TX Dallas, Technlg. Sis. ....... : .......... 214-38000200 

CALMAR 
TX Houston, Tachnlg. Sis. ................ 713-266-2473 
WA BelleVue, Crown Elclms. ....•..•..•... 208-843-6100 
Can Don Mills, Ont, RD Assocs. ........... 416-444-0959 

Local Distributors 
CA SoUth Gate, Cetec Elclrns. ............ 213-773-6521 

CALIFORNIA EASTERN LABS. INC. 3005 Democracy 
Way, Santa Clara. CA 95050, Tel: 408-968-3500, Telex: 
346393, TWX: 171197; EmpL: 65; SIs. Mgr: Jim McAuley; 
Dis/. Mgt: Jim McAuley 

California 
INSTRUMENTS 

r~"AC Power EquIpment 

CALIFORNIA INSTRUMENTS, A Div. of Amstar 
Tech. Prods. Co., Inc., 5150-C0nvoy' St, San Diego, 
CA 92111, Tel: 619-279-8620, 600-358-2244, eoo-621-
1634, Telex: 695047 CALICO SOG; FSC No.: 16067; EmpL: 
102; SIs. Mgr: Don Chilcoat (Eest)/Don Flarlch (West) 
................................................. 001907 

!.Dcal Sales Offices & Reps 
I\Z. Phoenix, Aztac Ent, Inc. ... . . . . . . . . . .. 602-944-9165 
CA Huntington Beach, SeL Dvcs. West ..• 714-840-3501 
CA Los Anas. Jay Stone Assocs. . . . . . . . .. 415-94174563 
CO Denver, Aztac EnIprs. ................. 303-779-5285 
FL Melbour:ne, Saber Assocs. .........•.. 600-327-0653 
IL Chicago, ElA,lnc. ..................... 312-298-2290 
IN Indianapolis, EIA, Inc. ................. 317-257-7231 
KS DeSotO, Midtac Assocs. ............... 913-441-6565 
LA Beton Rouge, SESCO .. .. .. ... .. .. ... 51 ()O993-31 03 
MA Wenham, McBer Assocs. ............. 617-89000233 
MN. Minneapolis, Prairie Assocs. .......... 612-559-7550 
Me Florissant. Midtec Assocs. .. .. .. .. .... 314-637-5200 
NJ Teaneck, Sci. Dvcs. East, Inc. .. .. .. ... 2OHI37-1004 
NM Albuquerque, Aztec Entprs. ........... 505-262-16ae 
NY Fayetteville, Andrews Co. ............. 315-637-3144 
OH Dayton, Hocker Assocs. .............. 51.3-298-8638 
OK Tulsa, SESCO ........................ 918-622-3868 
PA Springhouse, Sel Dves. East . . . . . . . .. 215-843-3335 
TX Austin, SESCO ...................... _ 512-892-2480 
TX Dallas, SESCO ....................... 214-23i-9384 
TX Houston, SESCO ..................... 713-999-3510 
UT Ogden, Aztec En!. Inc. .,' .............. 601-621-1655 
VA Mclean, Creative MkIg. Assoc. Lid. ... 703-442-9100 
WA Bellevue; Showaner Instrs., Inc. .. .. ... 208-746-7970 
Can Ottowa, Ont, A.LM. ........ ~ ........... 613-722-8296· 

CALIFORNIA MICRO DEVICES, INC. 215 Topaz Street, 
Milpitas, CA 95035, Tel: 408-263-3214 

CALIFORNIA MICROWAVE, 990 Aimanor Ave., 
Sunnyvale, CA 94086, Tel: 408-732-4000, Telex: 35 2016, 
TWX: 910-339-9231; Empl.: 1200 

CALIFORNIA MINICOMPUTER SYS.. 5534 Westlawn 
Ave., Los Angelas, CA 90066, Tel: 213-640-2930, TWX: 
910-343-6469; EmpI.: 50; Dist. Mgt: R D. Mowry 

CALL YER INSULATED WIRE CO. 100 Higginson Ave., 
Lincoln, RI 02965, Tel: 401-723-7800 

CORPORATION 

CALMARK CORP .. 4915 Walnut Grove Ave., San GabrIe~ 
CA 91776, Tel: 818-287-0451, TWX: 91()O589-154O; FSC 
No.: 52094; Empl.: 70; SIs. Mgt: R. L Rosenthal; Dist. Mgt: 
R. L Rosenthal ........................... Co1030-1044 

Loca/ Sales Offices & Reps 
AL Huntsville, Rarnco ....•...•. :. . . • . • ... 205-533-3763 
I\Z. Tempe. Delta EIcIrn Sis. ............... 602-224-1601 
CA San Diego,Noo Rep. Tacit Sis. ....... 619-483-4861 
CA Santa Clara. CaImark Corp. ........... 408-984-2618 
CO Denver, Spectrum MkIg. . . . . . • . • . . . . .. 303-490-9991 
FL CleSJwater, WMM Assocs. ............ 813-461-7074 
GA Atlanta, Rernco ....................... 404-447:-6937 
IL Elk Grove, Martec .. .. .. .. .. .. .. .. .... 312-958-8090 
KS DeSoto,·Midtec Assocs. ............... 913-441-6565 
MA Westboro, Tach. MkIg. Svcs. Co. ...... 617-368-6655 
MN Minneapolis, Comps. Grp. ............. 612-374-1259 
MO Florissant. Midtec Assocs. ............ 314-637-5200 
NH Windham, Tech. MkIg. Svcs. .......... 603-434-2716 
NJ Madison, Livera-Polk Assocs. ......... 201-377-3220 
NY Cooperstown, Fitzelle Assocs. ........ 607-547-9333 
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CALMAR Manufacturers and Sales Offices Directory 
NY Glen Head, Uvera-Polk Assocs. ......• 516-759-9300 
NC Raleigh, Remco ...................... 919-647-5079 

OH Miamisburg, Electronics, Inc. .......... 513-866-3340 

OR Troutdale, Comtec •..... :,............. 503-227-2111 
PA Horsham, Dalbrook Coip. ............. 215-441-8380 

1)( Richardson, Zonk Assocs. ............ 214-2311-7651 
UT Ogden, Spectrum Mkig. ............. ,. 601-972-8552 
WA Bellwue, Corntec .................... ;. 206-453-1166 

EXP Cappoquin; Ireland, Calrnark-Kileen, Lid .. 058-54205 

EXP San Gabriel, CA,Calrnark Coip. ....... 213-267-0451 

Local Distributors 
AZ PhoeniX, Aero-Space Con1Juter.Supps. 

........ ,: .. ;-.. . .. .. .. .. ..•. . . .. ... . . .. 602-861-1765 
AZ Phoenix, Scottsdale Tool & Supp. ..•.. 602-273-7376 
CA Anaheirn,.Henry Mann Wast '. . . . . . . . .. 213-995-3900' 
CA Fremont, TerrninaiSIs. Corp. .......... 415-656-7722 
CA San Jose, Cypress Elctms. ............ 406-945-6400 
CAl TorranCe, Cypress Elctrns. ............ 213-533-6005 

CO Denver, Solder Tee., .. , ............... '. 303-922-6214 
FL. Longwood, Intertee eomp8. ........... 305-834-7777 
IL Elk Grove, Martec A8socs. .... c ....... 312-956-6090 
MA WaHham, Etchomatic ................. 617-693-2020 
MA WastbOro, TMSC EIctrn Supp ......•.. 617-366-6462 
MN Minneapolis, Aero-Spsce Computer Supp. 

.. . . . ... . . .. . .. . . .. . . . .. .. . . .. .. .. . .. .. 612-884-4725 
NJ Collingswood, Index .. . .. ... .. . .. . . ... 609-429-4055 
'NJ Nutley, Nationwide CircuH Prods. .... ~ 201-667-1333 
NY Elmsford, Munimatrics·Co. ............ 914-347-3667 
PA Huntingdon Valley, Henry'Mann, I~ ... 215-355-7200 
TX Dallas, Cypress Elctrns. ............... 214-669-1435 

TX Richardson, Zec SIs. .................. 214-236-7651 
UT SaH Lake CRy, SoId8r Tee ............ 801-974-0444 
EXP Cappoquin, Ireland, Cslmark-Kiieen, Ltd. .. 056-54205 

EXP CA, San Gabriel, Calmark Coip. ....... 213-287-0451 
EXP Osaka, Japan, Seltsu Metal IndB. ...... ,'. 06-992·2331 
EXP Ramat-Gan, Israel, Shaharn Elctrn. . ...•... 03-7003Q3 , 
EXP SingapOre, Singapore, Mazda Elctrn. . .•.... : 2987651 

CAL-METEX CORP.; See Shielding Techn. 

CAL-POWER CORP."140, Kansas St, EI Segu~do, CA 

CAL~R,INC., Po. Box 13!f7, Sante M9nice. CA 9~, Tel: 
213-450-1761, TWX: 910-343-6966; FSC No.: 14193; 
Ernpl: 130; SIs. Mgr" J. F: Catrambone ............ .. 

A.1829-1831; 1101745-1747 

Local SeJes Offices & Reps 
AZ Phoenix, 'ToWard Engrg. Assocs. .... !. 602-277-1453 
CA Cupertino, F & F Assocs. . . . . . . . . . . . .• 406-446-2349 
CA San Diego, Interstate Mkig. Assocs. ... 619-292-8117 
CA Woodland Hills, Interstate Mkig. Assocs. 

....................................... 816-883-7606 
IN Kokomo, SchiiHnger & As.10CS. ........ 317-452-4057 
IN South Bend, Schilfinger & Assocs. ..... 219-291-6258 
MN Minneapolis, Bill Derrling & Assocs. ... 612-888-5000 
NH Milford, D. A. Crowley & Assocs. ...... 603-673-8274 
PA Rydal, Espy SIs. .............. ' . . . . ... 215-576-0760 
EXP CA, Santa Monica, Trans-World Trade 

........ , ............ ,' ..... , .......... 213-472-0444 

Local Distributors 
CA Canoga Park, Timco SIs. .............. 816-992-5040 
CA Long Beech, E~Comp SIs. ..... " ..... 213-421-7316 
CA San,Fernando, Petell Elctms. ......... 616-365-9641 
cT Fairlleld, Sound Elctrns. ...•... , ....... ' 203-254-2003 
FL Tampa, Impala Elctrns. .. , ............ 813-BB5-4747 

,IN Indianapolis, Meunier Elctms. Supp. ... 317-635-3511 
MD Timonium, Sabra Elctrns. .. , . . . . . . . • .. 800-638-1103 
MI Grand Rapids, S. F. EIctrns. ........... 616-459-0216 
NJ East Hanover, State Elctrns. Parts Corp. 

................... , ........ , ......... , 201·687·2550 
NY Bohemia, Justin Elctrns. ..... ,.. .. . ... 516-589-4008 
NY Hauppauge, Fairmont Elctms. ......... 516-231·3313 
NY New York,C6ntaur Elctms. ........... 212-685-6964 
NY Valley Stream, L & S EIctrns. .......... 516"561-2474 
EXP CA, Santa Monica, Ca~R" Inc. .... "... 213-450-1761 

CAL-TEK ENGRG., 36 Riverside Drive, Kingston, MA 
02364, Tel: 617-585-5666; ErnpL: 5 

90245, Tel: 213-772-2171,1WX:'91O-346-6676; Empl.: 30 CAMBION DIV., See Midland-Ross, Cambion Div. 

~------------~--------~-

.. aUlER 
COR PO RAT I ON 

CUSTOM, HI-REL, MIL-SPEC 
POWER SUPPLIES 

MIL: AIRBORNE MIL-E-5400 
SHIPBOARD MIL-E-16400 
GROUND MIL-E-4158 

Q,UAL: MIL-Q-9858' 
. MIL-I-45208A , 

REL: PER NAVMAT P4855-1 
MIL HDBK 217 ' 

EMI: MIL-STD-461B 

ENV: . SHOCK; VIBRATION, ALTITUDE, 
HUMIDITY 

ENCAPSULATED, ISOLATED, OPEN FRAME, 
PROGRAMABLE, TTL COMPATIBLE 
STATE-OF-THE-ART SWITCH MODE 
TOPOLOGIES 

140 KANSAS STREET, EL SEGUNDO, CA 90245 
TEL: (213) 772"2171/322-5320 TWX 910-348~6618 

CAMBRIDGE AERO INSTRUMENTS, INC., SA 
Dunham Ad., Billerice, MA 01921, Tel: 617·275-0669, 
Telex: 948503; EmpL: 25 ....................... De1116 

Local Safes Offices & Reps 
AZ FOuntain Hills, Halbar Assocs. ........ 602:637-2464 
CA Glendale, Halbar Assocs. ............ : 818-246-8263 
CA San MiJteo, HaIbar Assocs. ......... :. 415-349-4700 
CO Denver, Camp. Technlg., Inc. •..... ,... 303-156-5750 
CT Canton, Motorepl! of New England ...• , 203-693-6366 
MA Needham, Motoreps of New Englaixl . 

.. .. .. ... .. • .. .. .. .... . . .. .. .... .. . .. . .• 617-449-3252 
MN StPau~ArkcO,Inc. ............... ; ... 612-777-7454 
NJ Red Bank, Motoreps of New York .... SO<Hl31-2138 
OR Bevarton, Halbar Assocs. ............. 503-226-0451 
WA Redmond, Halbar Assocs.. . ... ,....... 206-662-00990 

CAMBRIDGE DIGITAL SYS. Compumart, P.O. Box 
568, 65 Berrt St, Cambridge, MA 02139, Tel: 617-491-2700, 
Telex: 92-1401 COMPUMART/CAM; SIs. Mgt" James O. 
Tropp 

CAMBRIDGE ELECTRONICS LABs, P.O. Box 205, 
cambridge, MA 02140, Tel: 1-617-625-7654" Telex: 
94B58O; SIs. Mgt" Mrs. Charlotte Bissell 

CAMBRIDGE AL TEA CORP., P.o. BoX 4906, $yrecuse, 
NY 13221-4906, Tel: 315-457-1000. Telex: 322096; SIs. 
Mgt.' Sam Stenger 

,CAMBRIDGE PRODS. Tridell, 244 Woodland Ave. 
Bloomfield, CT 06002, Tel: 203-243-1761; EmpL: 32; SIs. 
Mgr" A. Horowitz ' 

CAMBRIDGE TECHNOLOGY, INC. 2464 
Massachusetts Ave:, Csmbridge, MA 02140, Tel: 617-676-
0891; SIs. Mgr: Bruce Rohr 

CAM. GRAPHICS CO. INC. 145 Toledo St, Farmingdale, 
NY 11735, Tel: 516-694-1315, 1WX: 510-224-6181; FSC 
No.: 63203; SIs. Mgr: Manny Cardinale 

CArJ5'AN THERMOSTATS & coNTRoL. DEY. 
L m., 6415 Mountian Sights, Montreal, PQ, Canada 
H4P2B8, Tel: 514-739-3274, Telex: 05-925619; EmpL: 15; 
SIs. Mgr" R MarquiS . 

CANBI;RRA IND. One State Sl, Meriden, CT 06450, Tel: 
203-236-2351, Telex: 643251, TWX: 710-461-0192; Empl.: 
600; SIs. Mgt" Peier Devecchls; Dis/. Mgr" Peter 
Devecchls 

C&D POWER SYSTEMS, Allied Corp., 3043 Wanon Rd, 
Plymouth Meeting, PA 19462, Tel: 215-826-9000; Ernpl.: 

, 1500; SIs, Mgr" L D. z8chau 

1;he Primary Source Worldwide .... 

C& K COMPONENTS, INC., 15 RiverdaieAve., Newton, 
MA 02158, Tel: 617·964-6400, Telex: 92-2544, 1WX: 710-
335-1163; FSC No.: 09353; Empl.: 600; SIs. Mgt" P. 
Kincaid; Dis/. Mgr" R. Benshimol ....... " ...... 801513 

Local Sales Offices & Reps , 
AL Huntsville, Beacon Elctms. .......... ,. 205-661 "5031 
AZ Scottsdale, SIS: Engrg. ., ..•....•. ,.... 602-994-3230 
AR Lillie Rock, Beacon Elctrns. ........ ". 501-224-5449 
CA L'?9 Altos, Ewing-Foley ........ . .. .. .. 415-941-4525 
CA Los Angeles, Universal Comps. ....... 213-641-4255 
CO Boulder, Front Range Mktg. ,.......... 303-443-4780 
CT Glastonbury, Barton Assoc. ... , .. ,..... 203-633-9417 
FL Boca Raton, Beacon Elctms. .. ,.,..... 305-392-3500 

,FL Clearwater, Beacon Elctrns. ........... 813-796-2378 
FL MaIUand, Beacon Elctms. .;....... ..... 305-647-3496 
FL Melbourne, Beacon Elctms. ........... 305-724-8010 

. GA Atlanta, Beacon Elct!l1s. ,.............. 404-256-9640 
IL ··Elk Grove VIg., Control Sis. ........... 312-595-2110 
IN Carme~.TechnI9. Mktg. Corp. ... .. . ... 317"644-8462, 
IN Ft Wayne, Teehnlg. Mklg. Corp ..• , .... 219-432-5553 
KY Louisville, Teehnlg. Mktg. Corp. ..... ,. 502-499-7808 
MD Randallstown, Beacon North .......... 7~-59H3oo 
MA Ludlow, Gerber Sis. Corp. ............. 41s.:589-9817 
MA Newton Upper Falls, Gerber SIs. Corp. , 

................. , ...... ' .............. 6117,969-2620 
MI anghton, AP Assocs. .: ............... 31:r229-65.50 
MN Minnetonka, Gibb Elctrns. ............. 612"935-4600 
MO Bridgeton, Dy-Tronix .' ...... , ........ ;. 314-291-4777 
MO Independence, Dy-Tronix ....... , . . . .. 816-373-6600 

. NJ W, Berlin, Quality Comps. ., ..... ,.... .609-426-6266 
NM Albuquerque, Replronix ....... : ....... 505-292-1718 
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Manufacturers and Sales Offices Directory 
NY Babylon, Aslrorep ..................... 516-422-2500 
NY Latham, L-Tron Corp .................. 518-785-5032 
NC Raleigh, Beacon Elclms. .............. 919-787-Q33O 
OH Beachwood, Thompson & Assces. .... 216-831-62.17 
OH Dayton, Thompson & Assocs. ......... 513-435-.7733 
OR Beaverton, LD Elctms. ................ 503-649-61.17 
TX Houston, R F. Kimball Co ............. 713-890-6810 
TX Richardson, R F. Kimball,Co .......... 214-231-3447 
UT Saft LaI<e City, Front Range Mktg. ..... 801-364-6481 
VA Fairfax, Beacon North ................ 703-591-1300 
VA Fores~ Beacon North .•..•............ 804-239-8486' 
WA Snohomish, LD Elctrns. ............... 208-568-0511 
WA Spokane, LD Elctms. ................... 509-922-4883 
WI Thiensville, Control Sis. . ...... ,....... 414-242-4580 

MA Tyngsboro, CompIech, Inc. ......•..... 617-649-3030 
MN Minneapolis, DeBeck-Hays Assocs .... 612-835-3610 
MO St Charles, M-8-B Assocs., Inc. ....... 314-948-5577 
NJ Fort Lee, Neeco ...................... 201-461-2789 
NC Raliegh, Hi-Tech Assocs ........•..... 919-781-4139 
TX Plano, B & R Electmc. Sis. Corp. •..... 214-985-0028 
WA Redmond, Doran SIs. Assocs. ......... 208-885-1885 

Western states call Ceper West at 714-547-7034 for 
distributor information. All other states call Capar East at 
516-454-6390 for distributor information 

CAPCO, Box 1028, Grand Junction, CO 81502, Tel: 303-
243-8751, TWX: 910-929-6989; Empl.: 110 

CANOGA DATA SVS., 6740 Eton Ave.. Canoga Park, CA • CAPINTEC INSTRS. 6 Arrow Rd. Ramsey, NJ 07446, Tel: 
91303, Tel: 213-888-2003, Telex: 182341 201-825-9500, Telex: 642375; FSC No.: 6666;6685; Empl.: 

150; SIs. Mgr: R. J. Kanzler 

CANON U,S-A" Elctrn, Comps. Div" One Canon 
Plaza, Lake Success, NY 11042, Tel: 518-488-6700, Telex: 
96-1333; Empl.: 500; SIs. Mgr: P. Specter ..... 801143 

Local Sales Offices & Reps 
AL Birmingham, Motion Technlg. ......... 404-972-4040 
p;z. Phoenix, Thor Engrg. ................. 602-437-1463 
AR EI Dorado, Industrial Control Assces. ................ . 

501-863-2051 
CA Los Angeles, Motion Dynamics ....... 818-345-2127 
CA San.Jose, J.T. McFarland Assoc ...... 408-286-9333 
CT Wolcott, Vanguard Elclrns. ............ 203-879-9310 
FL Orlando, Motion Technology .......... 404-972-5050 
GA Ulburn, Motion Techn. . ............... 404-972:5050 
IL Elgin,'JHS & Assocs .................. 312-741-9070 
IL· Glenview, JHS Assocs. ............... 312-998-1960 
IN Fl Wayne, J&B Engrg. .... : ........... 219-483-2813 
IN Indianapolis, J & B Engrg. ............. 317-842-2681 
MA Needham Hgts. Vanguard Elclrns. .... 617-449-5578 
MI Farmington Hills, W. R. Hummon & Associates 

....................................... 313-474-0661 
MN Minneapolis, Components Grp. ....... 612-374-1250 
NJ Wayne, SHLAssocs ............. , ..... 201-790-1714 
NY E Rochester, A & 0 Devices .......... 716-385-2778 
NY Sidney, A & 0 Devices ................ 807-563-8488 
NC Charlotte, Motion Technology ......... 704-525-9855 
OH Galion, Retronics ..................... 419-468-3253 
OR Portland, Controftek .. . . . . . . . . . . • . . . .. 503-641-08.17 
PA Wayne, Technicallndl. SIs. .,.......... 215-688-0220 
TX Dalles, Blackbum Assocs. .......... .. 214-692-8885 
TX Houston, Blackburn Assocs. .......... 713-463-1356 
WA Spokane, Controltek .................. 509-922-2971 
WI Milwaukee, EMCO .................... 414-242-0800 

CANRAD-HANOVIA, 100 Chestnut Sl, Newark, NJ 07105, 
Tel: 201-589-4300, Telex: 13-8531; Empl.: 250; SIs. Mgr: 
George Baer 

Local Sales Offices & Reps 
CA Anaheim, Lou Arti .................... 714-385-1433 
FL Winter Park, R Evans ................. 305-671-8716 
IL Bloomingdale, Ron Searls ............ 312-98Q-6391 
KS Wichita, J. O'Reilly .................... 316-744-0851 
NJ Bridgewater, Sern~Matic Co ........... 201-231-0606 
OH Cincinnati, G. Nichols ................. 513-891-5104 
TX Dallas, Charles Schleeweis ........... 214-386-9747 

CANSTAR COMMUNICATIONS, Canada Wire & 
Cable, Ltd., 1240 Ellesmere Rd., Scarborough, ON, 
Canada M1P2X4, Tel: 416-293-9722, Telex: 065-25403 

CANYON ELCTRNS" 2001 W. North Lane, Phoenix, p;z 
85021, Tel: 602-944-4421; SIs. Mgr: GeorgeJ. Mnlak 
..................................•............•.. 801022 

CAPACITOR SPECIALIST, See CSI Capacnors 

CAPACITOR TECHNOLOGY, INC., 5015 Speedway 
Dr., Fl Wayne, IN 46825, Tel: 219-464-9054 .... A.1012 

CAPAR COMPONENTS CORP" Div, Of Diplomat 
Electronic$, 25 Ouban Ct, Farmingdale, NY 11735, Tel: 
51'6-454-6390, Telex, 221794 .................. A.1013 

Local Sales Offices & Reps 
AL Huntsville, South Eastern Mktg. ....... 205-882-1633 
CA Redwood City, & ...................... 415-368-3849 
CA San Diego, Professional Sis ...... , ..... 619-578-8831 
CA San Jose, Class One ................. 408-297-8666 
CA Santa Ana, Caper West ........... : ... 714-547-7034 
CA Santa Ana, EI Dorado SIs. 714-954-0285 
CO Lakewood, Andale ..... :.............. 303-693-4331 
CT Woodbury, Undco Assoc. Inc. . ........ ,203-263-0629 
FL Altamonte. Springs, C-Assocs. .... :.... 305-831-1717 
GA Alpharetta, Futron, Inc .................. 404-587-3853 
IL Wilmette, Wasserman Assocs. ........ 312-256-'3566 
IN Indianapolis, Willson Technical Sis. ... 317-298-3345 
IA Marion, M-8-B Assocs., Inc. ........... 319-377-6261 
KS Sl\8wnee, M-S-B Assocs., Inc. . . . . . . .. 913-432-2131 
MD Pillesville, Imagitron Sis. Co. 301-521-2020 

CAPITOL MACHINE & SWITCH CO., Box 890. Danbury, 
CT 06810, Tel: 203-744-3300; FSC No.: 01548; Empl: 90; 
Sis. Mgr: E P. DiMarco 

CAPITOL MAGNETIC PRODS_ 6902 Sunset Blvd., 
Hollywood, CA 90028, Tel: 213-461-2701, Telex: 67-3271, 
TWX: 91.0-321-3500; Empl.: 700 

CAPITOL TEMF'TROL. 5 Coufton Rd., Old Lyme, CT 
06371, Tel: 203-739-4421; FSC No.: 4100; SIs. Mgr: 
James M. Kronick 

CAPTOR CORP .• 5040 S. County Rd. (25A), Tipp City, OH 
45371, Tel: 513-667-6484; FSC No.: 23939; Empl.: 92; SIs. 
Mgr: Orner B. Bruns 

CARBONE-FERRAZ, INC. Eastmans Rd., Parsippany, NJ 
07054, Tel: 201-428-8400, BOo-526-9067, Telex: 136045; 
SIs. Mgr: John Harper 

CARBONE LORRAINE INOS. 400 Myrtle Ave., Boonton, 
NJ 07005, Tel: 201-DE4-07oo, Telex: 136407; Empl.: 450 

CARBONE USA CORP., Carbone Lorraine lnels. 
Corp., 402 Myrtle Ave. Boonton, NJ 07005, Tel: 201-334-
0700, Telex: 136407; SIs. Mgr: Norman Carver; Dist.Mgr: 
Norman Carver 

CARDINAL CONTROL CO., 110 Kensington Rd. 
KenSington, CT 06037, Tel: 203-828-6379; SIs. Mgr: LEP. 
Beatman; Dist. Mgr: LEP. Bealman 

CARDION ELCTRNS., Div. of Gen. Sig. Conts., Inc. 
Unn of Gen.Sig. Corp., Long Island Expwy. Woodbury. 
NY 11797, Tel: 516-921-7300. Telex: 221683 CARD, TWX: 
510-221-2179; FSC No.: 12909; Empl.: 680; SIs. /lAgr.: J. J. 
Murphy 

CARDON CORP., P.O. Box 2371, Boston, MA 02107, Tel: 
617-357-5898; Empl.: 10 

, 
CAREY ELCTRN. ENGRG. CO. 1880 Clifton Ave., 

Springtield, OH 45505, Tel: 513-323-6300; Empl.: 10-25 

CIIRL'NGSItI'FCH ----
CARLlNGSWITCH, INC., 505 New Park Ave. W. 

Hartford, CT 06110-0641, Tel: 203-233-5551. TWX: 110-
425-0034; Empl.: 1200; Sis: Mgr: Mark Facey 
......................... , .......... : ...... B.1514-1515 

Local Sales Offices & Reps 

Call toll free 1-60~243-8556 for locations of 
Representatives and Distributors 

AL· Huntsville, CSR Elctm. ................ 205-533-2444 
P;z Phoenix,. Robert Anderson Co. ........ 602-266-2070 
AR Little Rock, Welch & Dolby ............ 501-455-2199 
CA Encino, Scott Johnson ................ 818-708-0478 
CA Fullerton, Dave Berryman ... ,......... 714-870-6258 
CA Fullerton, David Berryman ... . . . . . . . .. 714-870-6258 
CA San Rafael. Wright & Assoc ......... '415-457-9940 
CO Denver, Quorum 3 SIs. Grp. ........... 303-696-8480 
CT Cli~t"", Berkshire Elect ............... 203-669-0752' 
FL Tampa, J-R Controls ........ : ......... 813-961-9478 
GA Atlanta, CSR Elctms. .................. 404-396-3720 
GA Atlanta, CSR Elect ........ .. .. .. .. ... 404-396-3720 
IL Schiller Park, Wm. Bolles Assocs ...... 312-678-7888 
IN Indianapolis, D-M Assoc. .............. 317-842-4424 
KS Mission, Merdens Co. .................. 913-432-9323 
MD Woodbine, Naudain Assocs. ....... . .. '301-442-2270 

CARLIN 

IN STOCK • IN STOCK 

Franchised 
Distributor 

Le __ lttt,\\11 
ELECTRONICS, INC. 

1009 W,BOSTON POST ROAD 
MAMARONECK, NEW YORK 1.0543 

PHONE: (914) 698-9332 

TOLL FREE 
(OutSide N.Y.) 

800/431-2625 

CARLINGSWITCH 
FULL LINe 

AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INC 0 B P 0 BAT B D 

2478 fletcher Dr, Los An,.les, California 90039 

213-660-1-310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE L1NECARO AND 
CATALOG ON .REQUEST 
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CARLIN Manufacturers' and Sales Offices birectory 
MA Hopkinton, Berkshire Elctms .....•.•.. 617-435-6025 
r.,41 Lathrup Village, R. C. Nordstrom & Co. 

...•.......••........•......•..•.•..... 313-558-7373 
MN Edina, Monroe-Hanna Assoc. ......... 612-925-5700 
MS Jackson, Welch & Dolby ............. : 601-932-5534 
MO Clayton, Mertens Co. ..... .. .. . .. .. ... 314-993-6600 
'N.j Burlington, VDE Elctms . ,: ........... 608-367-9331 
.,NJ Union, Pacent Erigrg. .... : ............ 2OH187-7197 
!!IV Great Neck, Pacent Engrg. .. ... ....... 51'8-482-4678' 
NY Rochester, VDE EIctrnS. ........ : ...... '718-473-5015 
oNC R;Ilei!lh, Crossroads Elctms ... .;...... 91 8-362~099' 
OH· Columbus,GeiTy Bryant .......... \,,, 614-294-7103 

· OR Aloha, EIctrri. Comp. Sis. .. :.. .. .. .. ... 503-245-2342 
OR Tigard, Electronic Comp. Sis . . . . . . . .. 503-245-2342 
PA Carnagie, Brown-yates ................ 41?-278-1101 
SC W. Columbia, Crossroads Elctms ..... 918-362-4099 
TX Dallas, Control Comps .. .. .. .. ..... ... 214-458-8877 
!JT Sa~ Lake City, Quorum 3 Sis Grp. .... 801-943-9227 
WA Mercer Island, Elctm. Camp. Sis. ....•. 206-232~9301 
WI Mequon, Wm. Bolles Assocs . . . . . . . .. 414-241-3320 
Can ",arkharn, Ont, Deskin ~IS ............ 418-475-1412 

. Local Distributors 
CA 'Anaheim, ElectroComps . ..• .. . • .. • • ... 714-666-0180 
CA tfayward, Electro Comps ... ~ .. .. .. ... 415-783-5800 
CA Los Angeles, Electric Sw~ches .. .. ... 213-660-131'0 
CA Van Nuys, Pacific Switch Controls .... 213-873-4802 
CT H8rtford, Atlantic Sw~ Controls ..... 203-527-7705 
FL Lakeland, Swttch Controls ............ 813-644-7564 
IL . Carol Stream, Conectrix ..... .. .. .. ... 31'2-653-1460 
MI St Clair Shores, Spemco ............. 313-771.-2700 
MN Minneapolis, Carl Bergquist Co. .... .... 612-635-2322 
NJ Fair Lawn, Relay Specia~ies .......... 201-797-3313 
NJ Ml Laurel, Jerseyswitch ................ 608-778-8190 
NY Rochester, Simeona Elctms Corp. .... 716-328-3230 
NY Woodside, Swttches Un~d :............ 718-478-5000 
OH Columbus, OhiOswttch ...... :......... 614-88!)-0319 

· SC Columbia, Dixie Elctms. ............... 803-778-5332 
TX Dallas, Texaswttch ................... 214-357-1768 

CARPENTER MFG. CO., INC. Fairgrounds Dr., P.O. Box 
188, Manlius, NY 13104-0188, Tel: 315-882-9178; Sis. 
Mg,: Joseph T. De Peter 

CARPENTER TECHN. Box 662, Reading, PA 19603, Tel: 
215-371-2000. Telex: 836-432; Empl.: 4500; Sis. Mg,: R 
J.Weiler 

CARROLL TOUCH TECHNOLOGY, P.O. Box 1309, 
Round Rock, TX 78680, Tel: 512-244-3500; SIs. My,: Alan 
HOchman 

CARSON MFG. CO. INC. 5453 N. Rural St., P.O. Box 
20484, Indianapolis, IN 48220, Tel: 317-257-3191; ErnpL: 
75 . 

CARTER MFG. CORP •• Sugar Rd. BoHon, MA 01740, Tel: 
617-778-5501; FSC No.: 03929; Empl.: 35; Sis. Mg,: L W. 
Tedstone 

CARTER MOTOR, 2707 W. George St., ChiC8go, IL 60618-
7898, Tel: 312-588-7700 

CASSQ-SOLAFl. P.O. Box. 163, Us. Roule 202, Pomona, 
NY 10970, Tel: 914-35+2500, Telex: 475-4099; Empl.: 50: 
Sis. My,: RoH Kates . 

CASTAU., INC. Weymouth IndL Park, E Weymouth, MA 
02189, Tel: 617-337-6075, Telex: 955-439; FSC No.: 
04-2459700; Empt: 30; SI$. Mg': Joe McDonough 

Local Sales Offices & Reps . 
·AL Huntsville, B...IR. Mfr. Rep ............. 205-881-3569 
CA Tarzana, Power Comp. Sis ........... 818-881-9111 
. CO Denver, Electro Indl. . . . . . . . . . . . . . . . . .. 303-623-5534 
FL Indian Harbour, Bill Toy Assocs .... :. 305-773-5805 
IL Chicago, Electro-Mech Sis Co. ....... 312-777-0554 
MN Minneapolis, Norton Assocs .......... 612-881-6226 
NJ Berkeley Heights, Cambridge-Allen & Assoc. 

. . . . . .. . . . . . • . . . . . . . . . • . . . . . • . . • . . . . . .. 201-464-0203 
CAROL CABLE CO. W1:ST; 2665 E eel Arne Bl~d; Rarido . TX Austin, Delta Comp. ................... 512-458-4288 

Dominquez, CA 90221, Ter: 213-537-8050 TX Seagoville, Delta Comp. . ........... , .. 214-287-6333 

CAROL CABLE CO., INC., Columbia Elctm. 
Cables Div., 249 RooseveH Ave.. Pawtucket, RI 02882, 
Tel: 401·724-9/i05, Telex: 927-750; FSC No.: 53909; 
Empl.: 1,000; Dis/. Mg,: PatrickE Rush 
................................. " •••• C·1801·1819 

Local Sales Offices & Reps 
AL Huntsville, CartWright & Bean .......... 205-830-1540 
AZ. Phoenix, J. R. Morgan ... . . . . . . . . . . . .. 602-268-3464 
CA Aptos, West Cal Slslind. ........ . . . .. 408-688-6568 
CA' Costa Mesa, Berman-Gravley ......... 714-548-2122 
CA San Francisco, Technical SIs .......... 415-467-1434 
CO Denver, William J. Purdy Co ........... 303-753-6800 
'FL Mattland, Hutto, Hawkins, Peregoy .... 305-831-2474 
GA Atlanta, Cartwright & Bean ............ 404-233-2939 
HI Honolulu, West pacnic Agy. ........... 808-395·3152 
IL Chicago, IRI, Inc ....................... 312-647·7755 
IN lf1dianapolis,.Mktg. Engrs. ........... ,. 317-872·5665 
KS Shawnee Mission, Lowel~Kangas .... 913-631-3515 
LA Covington, CartWrighf& Bean ........ 504-892-1780 
MD. Columbia, Lowery & Assoc." ........... 301-964-0225 
MA Seekonk, Rudolph Mktg. .............. 617-398-6270 
MI E Detroi~ J. M. Thorpe ................ 313-779-6363 
MN Edina, Mel Foster Tech. SI.. .. ......... 612-941-9790 
MO St. Louis, Lowell-Kangas .............. 314-821-4050 
NJ Cedar Grove, Legtronic,s ....... .-..... 201·238-4098 
NY Rochester, Apex Assocs .... . . . . . . . .. 718-254·6050 
NY Tuckahoe, L-C-A Sales ....... .- ...... 914-961-4700 
NC Raleigh, CartWright & Bean ........ ... 919-878-4130 
OH Cleveland, Marlow Assoc. ' .......... , .. 216-991-6500' 
OK Oklahoma City, J. Y. Schol>nmaker Co. 

................... , . . . . . . . . . . . . . . . . . .. 405-685-4477 
OR Beaverton, wtri. Ji Purdy Co. ....•..... 503-641-9373 
PA Broomal~LO.Lowery ................ 215-~6-5300 

· TN ~noxville, CartWright & Bean .......... 615-693-7450 
TX Dallas, J. Y. SchOOnmaker Co ......... 214-349·1650 
TX Houston, J. Y. Schoonmaker Co. ...... 713-688-0371 
UT SaH Lake CitY, W. J. Purdy Co ......... 801-488-8557 
VA Charlottesville, LOWery & Assoc. ...... 804-973-6672 
WA Redmond, William J. Purdy Co. ........ 206-882-3144 
WI Milwaukee, IRI, Inc. :................... 414-258-0966 

CARotlNA STEEL & WIRE, ~20 & S.C. 6, LeXington, SC 
29072, Tel: 803-358-5501, Telex: 573355; FSC No.: 
72954; Empl.: 125 

WA Seattle; J.J. Assocs ............... : .• 206-246-6619 
Can Markham, Ontario, Matrix Technlg ..... 416-477-4442 

CATALYST RESEARCH;Mine SafetyAppllancesCo., 
1421 Clarkview Rd. BaHimore, MD 21209, Tel: 301-296-
7000,' Ext 304, Telex: 87-768; Empl.: 400; Sis. Mg,: 
Edward S. Hatch, Jr.; Dist. Mg': EdwardHatch"'~"4'7", 

CATEL TELECOMMUNICATIONS,'Uhned Scientific 
Corp. 4800 Patrick Henry Dr. Santa Clara, CA 95054, Tel: 
408-988-7722, TWX: 910-338-2263; Empl.: 190; Sis. Mg,: 
Dick Old; Dis/. Mg,:: Wendell Woody 

A CATON 
CATON CONNECTOR CORP., Jones River Indl. Pk., 20 

Wapping Rd. Kingston, MA 02364, Tel: 617-585i315, 
TWX: 710-391-7546; FSC No.: 52196; Empl.: 25; Sis. Mg': 
D. Galambos .................................... C.1172 

Local Sales Offices & Reps 
CA Ful;ertOrl;ISI ........ ' ................. : 714-773-0411 
FL Enterprise, DJEAssocs .............. 305-321-6623. 
OH Dayton, Datta Sales .................. 513-271-5444 
TX Dallas, CCI ...................... ; . .... 817-464-9691 
TX F~ Wor1h, CCI ........................ 817-292-5803 

. CATRONIX GORP., 620 PIT SIne, Suite 1802, Atlanta, GA 
30308, Tel: 404-88Hloo; sis. Mg': Dr. Chans Pearson 

CAYPIN INDUSTRIES, INC. P. O. Box 9737, FlWayne, IN 
46899, Tel; 218-432-1515, 1-800-348-1771, Telex: 232-
409; FSC No.: 6650 

CCD IMAGING, Fairchild Camera & Instr. Corp., 450 
National Ave., Mountain View, CA 94043, Tal: 415-493-
8001; Sis. Mg': John Miller 

C-COR ELCTRNS., 60 D""'bel Rd, State College, PA 
, 16801, Tel: 814-238-2461, TWX: 510-670-3513; FSC No.: 

12775; Ernpl.: 600; Sis. Mg': D. Pisarcik 

CORL DATA, INC., 320 West Lone Cactus Drive $Ie: 6, 
Phoenix, AZ. 85027, lei: 602-582-8844; FSC No.: 56060; 
Empl.: 25; Sis. Mg,: James J Edwards 

CDS - COLORADO DATA SYS. 3301 W. Hampden, Unit 
C, Englewood, CO 80110, Tel: 303·762-1640,-TWX: 910-
933-0193; .Empl.: 35; Sis. Mg,: Louis Klahn 

CEA DIVISION OF BERKLEONICS, INC., A 
Subsidiary of EG & G, 1 Aerovisla Pk., San Luis Obispo, 
CA 93401, Tel: 805-544-5.454, TWX: 910-351-6705; FSC 
No.: 04932; Empl.: 120; SIs. Mg': Jerry Satuloll 

CEAG ELEC. CORP., Power Supp.;Oiv. 1324 Motor 
Pkwy. Hauppeuge, NY 11788, Tel: 516,582-4422, TWX: 
510-227-4904; FSC No.:. 57973; Dis!. Mg,: Bryce 
Wiedeman 

CEC, 330 W. Taft Ave., Orange, CA 92665, Tel: 714-637.· 
2970; Empl.: 50 

CELANESE PLAST)CS, 28 Main St, Chatha.:... NJ 07928, 
Tel: 201-635-2600; Sis. Mg,: L F. Bond 

CELCO, 70 Constantine Dr. Mahwah, NJ 07430, Tel: 201-
327-1123. TWX: 710-988-1018; EmpL: 45; Sis. Mgr: P. S. 
Christatdi 

CELESCO TRANSDUCER PRODS" INC., 7800 
Deering Ave., Canoga Pk., CA 91304, Tel: 818-884-6860, 
Telex: 498-8137; Sis. Mg,: James P. Callahan; Dis/, Mg': 
James P. Callahan ............ : .......... 801788-1789 

\ 
Local Sales Offices & Reps 

AK Soldotna, C. Hillhouse, Inc. ............ 907'262-7340 
AZ.' Tempe, Trembly Assocs .............. 602-967-2058 
CA Palo Alto, Gado Instr. Sis .............. 415-961-2222 
CA W~strninster, Transducer Sys .•...... 714-840-5357 
CO Denver, Innovative Prods ............. 303-691-3575. 
FL Indian Rocks Beach, PAR Assocs ... ~ 813-596-8841 
GA Atlanta, PAR Assocs ................. 404-391-9117 
IL Hindsdale, I &' C Sis. .................. 312-323-8205 
LA Baton Rouge, Charles Instrs. .......... 504-273-3233 
MA Sharon, Reptek ........... : ........... 617·764-6700 
MI nenton, I & C Sis. .................... 313-671-1320 
MN Minneapolis, CMI Corp ................ 6i2-5e&6930 
MO Manchester, Universal Precision ...... 314-394-4693 
NY Las Vegas, Trembly Assocs ..... : ..... 702-73g.9770 
NJ Hillsdale, C.B. Assocs. ................ 201-664·6230 
NM Albuquerque, Trembly Assocs ........ 505-266-8616 
NY Clarence, Trott Elctrns ............... 716-634-8500 
NY Pittsford, Trott Elctrns ................ 716,586-8251 
NC Charlotte, Par Assocs., loc. ............ 704-375-9403 
OH Cincinnali, I & C Sis .: ................ 513-772-3101 
OK Tulsa, Advance Tech. Sis ...... " ....... 918-664-0482 
OR Portland, Fry Controls, Inc. ............ 412-338-3565 
PA CheHenharn, Test Equip. Sis. . ........ 215-378-5431 
PA New Kensington, Bobar Instr., Inc. ..... 412-338-3565 
TX Austin, Advance Tech. Sis. ............ 512-440-7677 
TX Dallas, Advance Tech. Sis ............ 214-340-1300 
TX Houston, AdVance Tech. Sis . . . .. . . .. 71-3·440-3888 
UT SaH' Lake City, Trembly AsSOCS. ....... 801-486-5292 
wi. Bellevue, Fry Controls, loc ............. 206-282·9270 

Local Distributors 
CA Ventura, Vacumed .................... 805-644-7461 

CELESTION INOS., INC. Kuniholm Dr. BOx 521 ,. Holliston; 
MA 01746, Tel: 617·428-6706, Telex: 948417 

CENTENT CO., 3879 S: Main St, Santa Ana, CA 92707,Tel: 
714-978-6491; Empl.: 12;' S/~. Mg,: A. Freimanis 

CENTERFLEX TECHN. CORP. 221 Seventh Ave., p.O. 
Box 21; Hawthome, NJ 07507, Tel: 201-423-0505; TWX: 
710-988-4147;'EmpL: 50; Sis. Mg,:'RoH Fasth 

CENTIGRAM CORP. 155A Mollett Park D •. , SunnyVale, 
CA 94086, Tel: 408-734-3222, 'relex: 171-994; Sfs. Mg,:: 
Leonard If. Magnuson; Dis/. Mg,: Paul W. MaStel's 

CENTRALAB, INC., A North American Philips Co., 
4561 Colorado Blvd., Los Angeles, CA. 90039, Tel: 818-
240-4880; TWX: 910-497-2282; Sis. Mg':, G, Dilen , 

CENTRALAB, INC., A .North American PhiliPs Co. 
2566 Northwestern Ave., McClure Pk, West Lafayette, IN 
47906, Tel: 317-463-2536, TWX: 810-342-1689 

CENTRALAB, INC., A North American PhilipS Co. 
Hwy. 20 W., P.O. Box 858, Fl Dodge, IA 50501, Tel: ,515-
573-1300, TWX: 910-520-2493; Sis. Mg,: L F_ 
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Manufacturers and Sales Offices DirectQry 

CENTRALAB, INC., A North American Philips Co. 
71511 Mercharn Ave. EI Paso, TX 79915, Tel: 915-779-
3961;1WX: 910-964-1311 

CENTRALAB, INC., A North American Philips Co., 
5855 N. Glen Park Rd. Milwaukee, WI 53209, Tel: 414-226-
7380, 1WX: 910-262-3083; Ernpl.: 5000; Sis. Mgr: F. Funk; 
DisI. Mgr: R. Booker 

CENTRAL DATA CORP., 1602 Newlon Dr. Champaign, II.. 
61820, Tel: 217-359-8010, Telex: 910-245-0787; Sis. 
Mgr: N. E. Mac Gregor 

CENTRAL MICROWAVE CO., Alpha Inds., Inc. 12180. 
Prichard Farm Rd. Maryland Heights, MO 63043, Tel: 31·4-
291-5270, Telex: 949436, TWX: 710-393-1236; FSC No.: 
17540; Empl: 120; Sis. Mgr: William A Ruff 

CENTRE ENGRG. 2820 E. College Ave., State College, PA 
16801, Tel: 814-23Hl321, 1WX: 510-670-3517; FSC No.: 
51642; Empl: 278; Sis. Mgr: H.D. Shirey 

CENTRONIC INC., 1101 Brislol Rd., Mounlainside, NJ 
07092, Tel: 201-233-7200, 1WX: 910-350-3290; FSC No.: 
7P396; Empl.: 300; Sis. Mgr: Tony Green 
........................................... S·1204-1205 

Local Sa/es Offices & Reps 
AZ Tempe, Griot Assocs. ................. 802-968-4428 
CA Los AHos, Griot Assocs. .............. 415-941-2533 
CA Santa Ana, Griol Assocs. ............. 714-662-7525 
CA Sarna Clara, Griot Assocs. ............ 406-727-2880 
CO Denver, Griot Assocs. .................. 303-427-1111 
FL Melbourne Beh., Millett Assocs. ....... 305-725-5055 
GA Roswel~ Electro Comp SIs. .•......... 404-992-2344 
IL Chicago, Coomb Assocs. ............. 312-439-9810 
MA Concord, Nortech. Engrg. SIs. ......... 617-259-0032 
MI Jackson, Norwood Scroggs Co. ....... 517-750-1170 
MN Minneapolis, Intl Sis. .................. 612-831-8423 
NY Commack, RC Engrg. ................. 516-543-3325 
OH Dayton, Ohmer Assocs. ............... 513-434-1454 
PA Glenside, Koebert & Assocs. .......... 215-887-2310 

Local Distributors 
AZ Tempe, Griot Assocs. ................. 602-966-4428 
CA Agoura Hills, Griot Assocs. ............ 816-706-7601 
CA Los AHos, Griot Assocs, ........... ... 414-941-2533 
CA Sarna Ana, Griot Assocs. ............. 714-662-7525 
CA Santa Clara, Griot Assocs. ......... , .. 406-727-2880 
CO Westminster, Griot Assocs. ........... 303-427-1111 
FL Melbourne Beach, Millett Assocs. ..... 305-725-5055 
GA . Roswell, Electro Comp SIs. ........... 404-992-2344 
IL Arlington Heights, Coombs Assocs. ... 312-439-9810 
IN Ft Wayne, Coombs Assocs. .......... 219-747-7861 
MA Concord, Nortech Engrg ............... 617-259-0032 
MI Jackson, Norwood Scroggs ........... 517-750-1170 
MN Minneapolis, International Sis .......... 612-831-8423 
NM Alburquerque, Griot Assocs.. .......... 505-883-1.022 
NY Commack, RC Engrg. ................. 516-543-3325 
OH Kettering, Ohme(Assocs. .. .. :........ 513-434-1454 
OR Beaverton, Griot Assocs. .............. 206-454-8592 
PA Glenside, Koebert Assocs. ............ 215-887-2310 
lIT SaH Lake City: Griot Assocs. .......... 801-326-9471 
WA Seattle, Griot Assocs. 206-846-5627 

CENTURY DATA SYS. Xerox Corp., 1270 N. Kraemer 
Blvd, Anaheim, CA 92806, Tel: 714-632-7500, Telex: 
655437; Empl.: 901; Sis. Mgr: Richard Brechtlein; DisI. 
Mgr: Don Wilder 

~kCeramaseal 
CERAMASEAL, Box 25, New Lebanon Center, NY 12126, 

Tel: 516-794-7800, Telex: 14-5442; FSC No.: 07601; 
Empl.: 80; Sis. Mgr.: Gene D. Sawin ............ C.1173 

Local Sales Offiaes & Reps 
Al Huntsville, Physirnetrics ............. . 
AZ Phoenix, Wadsworth/Bryant ......... . 
CA Atherton, Wadsworth/Bryant ......... . 
CA Hacienda Hgts., Wadsworth/Bryant· .. . 
CO Golden, J. F. Hurlbut Co. .. .......... .. 

. FL Orlando, Physimeliics .............. .. 
GA Atlanta, Physimetrics ................ . 
IL Mt Prospect, Automation Equip. Co. .. 
KS De Soto, Midtec Assocs. ............ .. 
MD BaHimore, R. A Wafer Assoc. ........ . 
MA Boston, P-J Engrg. SIs. .............. . 
MO Florissant Midtec Assocs. . .......... . 
NY Rochester, Canavan-Scanlon Assoc. 
NY Syracuse, Canavan-Scanlon Assoc. . 

205-881-8483 
602-275-7366 
415-321-3619 
213-330-5592 
303-279-7796 
305-894-8081 
464-955-0155 
312-398-7550 
913-441-6565 
301-744-tl33 
617-783-0510 
314-837-5200 
716-424-1830 
315-437-1271 

NC Chartotte, .MiL Assoc. .... .. .. .. .. .... 704-523-3001 
PA Feasterville, KnowlesAssocs. ......... 215-322-7100 
PA Pittsburgh, Kurt J. Lasker Co. , ......•. 412-892-2996 
TN Knoxville, Physirnetrics ............ ... 615-966-7553 
TX Richardson, Spectra SIs. .............. 214-234-3600 
WA Seattle, J.J. Assocs. ................... 206-246-6619 

CERAMAWIRE, Box 1084, Cranford, NJ 07016, Tel: 201-
276-1170; SIs. Mgr: Joe Savare 

CERAMIC MAGNETICS, INC. 87 Fairfield Rd, Fairfield, 
NJ 07006, Tel: 201-227-4222, Telex: 138730; Empl.: 50 

CERA-MITE CORP. 1327 Sixth Ave., Grafton, WI 53024, 
Tel: 414-377-3500 

CERMETEK MICROELECTRONICS INC. 1308 
Borregas Ave., Sunnyvale, CA 94088, Tel: 406-752-5000, 
1WX: 910-379-6931; Empl.: 110; Sis. Mgr: Ken Archbold 

CES ELCTRNS., 2968 Avenue Z. Brooklyn, NY 11235; 
Empl.: 20 .................... , .................. 001606 

Local Sales Offices & Reps 
NY Brooklyn, Microwave Labs of America 

CETA CORP. See laser Sonics Power Supply 
Operations 

CETEC RAYMER, 7315 FuHon Ave., No. Hollywood, CA 
91605, Tel: 213-875-0423; Empl.: 50; Sis. Mgr: Hugh T. 
WiiCox 

CGIS, A COMSAT CO., 7701 N. Lamar Blvd, Austin, TX 
78752, Tel: 512-451-7938; EmpL: 150; Sis. Mgr: Jack 
Johannsen 

CGRS MICROTECH, p. O. Box 102, Langhorne, PA 19047, 
Tel: 215-757-0284; Empl.: 5; SIs. Mgr: J. Swope: Dist. 
Mgr: J. Swope 

CGTI, 2 Windward Ave., WhHe Plains, NY 10605, Tel: 914-
949-3719,1WX: 710-566-1305; Empl.: 210; Sis. Mgr: G. 
N. Snider 

CHABIN CORP., 890 Fortress St, Chico, CA 95926, Tel: 
916-891-8410, 1WX: 910-536-1001; Sis. Mgr: Peter Tunis 

CHADWICK-HELMUTH, 4801 N. Arden Dr. EI Monte, CA 
91731, Tel: 213-575-6161, Telex: 194-271; Empl.: 75; Sis. 
Mgr: John Beach 

CHA INDUSTRIES, 3565 Haven Avenue, Menlo Park, CA 
-94025, Tel: 415-383-8011, Telex: 334426; Sis. Mgr: Jack 
Patten 

CHALCO ENGRG. 15126 S. Broadway, Gardena, CA 
90248, Tel: 213-FA1-0121, TWX: 910-346-7026; Empl.: 95 

CHAMPLAIN CABLE, PO Box 7, Winooski, VT 05404, Tel: 
802-655-2121, 1WX: 510-299-0018; FSC No.: 05973; 
Empl.: 425; Sis. Mgr: J. Brooks 

CHANNEL INDS., 839 Ward Dr. Santa Barbara, CA 93111, 
Tel: 805-967-0171, Telex: 658416; Empl.: 75 

i 
CHAPMAN CORP. P.O. Box 10700, Portland, ME 04104, 

Tel: 207-773-4726; Empl.: 60; Dist. Mgr.: Elizabeth Angell 

CHARLES RIVER DATA SYSTEMS, INC., 983 Concord 
St, Framingham, MA 01701, Tel: 617-626-1000, Telex: 
681-7373; E/!'pl.: 170; Sis. Mgr: S. K. Stephenson 

CHARTPAK, 1 River Rd, Leeds, MA 01053, Tel: 413-584-
5446; Empl.: 195 

CHASSIS·TRAK, General Devices Co., Inc" P.O. 
Box 39100, Indianapolis, IN 46239, Tel: 317-897-7000, 
Telex: 27-2169; FSC No.: 08686; Empl.: 190; Sis. Mgr: H. 
L Crouch ....... .' ........................ C.1062-1063 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assoc. .. ........ " 205-533-9108 
AZ Phoenix, Snyder Engr. ................ 602-279-2010 
CA Fullerton, Groh Assocs ................ 714-736-7105 
CA Mountain View, G. Woempner ........ 415-964-5454 
CO Boulder, R. F. Mayo Assoc. ....... . . .. 303-499-2155 
CT Waterbury, Coakley, Boy!! & Abbett ... 617-444-5470 
FL Lighthouse Poin~ J. Krutek & Assoc. .. 305-941-6544 
GA Atlanta, Hughes Assoc. .." ........... 404-252-7486 
IL Glencoe, Howard Benjamin Assoc. "" 312-835-0150 
IN Noblesville, Century Elctrns. .......... 31'7-849-2026 
KS Shawnee Miscion, Lowell, Kangas & Assoc. 

........ " ............................. 913-631-3515 
MA Needham, Coakley, Boyd & Abbett .... 617-444-5470 

CHEM-

MN Sl Pauqokll'lhport Engrg. ............. 612-457-8000 
MS Corinth, Hughes.Assoc ................ 801-287-2915 
MO St Louis, LoW9I~ Kangas & Assocs. ... 314-821-4050 
NH Plaistow, Coakley, Boyd & Abbett ..... 617-444-5470 
NJ Mountainside, Henry G. Richter ....... 201-233-4615 
NY Feyetteville, H. G. Richter ............. 315-637-6713 
NC Raleigh, Hughes Assoc. .............. 919-782-2065 
OH Cleveland, Electronic Comps. ......... 216-261-4103 
OH Miamisburg, Electronic Comps. ....... 513-866-3340 
OK Tulsa, Advance Tech. SIs. ............ 916-684-0482 
PA Doylestown, Manteno Assoc. .. . . . . . .. 215-345-5855 
TN Morristown, Hughes Assoc. ........... 615-587-2433 
TX Austin, Advance Tech. SIs. ............ 512-44().7677 
TX DaiIas,AdvanceTech.SIs. ............ 214-34().13Q0 
TX Houston, Advance Tech. SIs. ......... 713-440-3888 
WA Olympia, Bergford Assoc. . .......... :. 206-866-2001 
EXP IN, Indianapolis, General Devices ..... 317-897-7000 

CHATHAM CONTROLS, 33 River Rd., Chatham, NJ 
07928, Tel: 201-835-8892; FSC No.: 04614; Empl.: 11 

CHATSWORTH DATA CORP, Cablemaster Div., 
20710 Lassen St, Chatsworth, CA 9131" Tel: 816-341-
9200; Empl.: 65; Sis. Mgr: Hank Boehm ....... 001199 

Local Sales Offices & Reps 
MA WaHham, W. M. Hague ............... 617-863-5600 
NJ MarHon, Javie Pickle .................. 809-596-6900 
OH Cleveland, Triad Assoc ............... 216-246-3350 

CHATSWORTH DATA CORP, Impact-o-Graph Div. 
20710 Lassen St, Chatsworth, CA 91311, Tel; 213-341-
3000; Empl: 50 

CHEM-MIXX CORP., 55 North St, Medford, MA 02155, Tel: 
617-395-7270; Empl: 9; Sis. Mgr: James Hart 

Local Sales Offices & Reps 
CA South Gate, A G. Barstow Co. ........ 213-569-8125 
GA Lilburn, Georgia Airtech ............... 404-925-3084 
IN Lawrence, American Indl ............. 317-897-9900 
MN Edina, Adhesive Sys. Technlg. ........ 612-944-7999 
MO Maryland Hgts., T. B. Moore Co. ....... 314-434-6844 
PA Philadelphia, Air Draulics Div ........ ,. 215-457-1940 
PA Pittsburgh, KurtJ. Lesker Co .......... 412-892-2996 
TX Dallas,LomaxEng. ................... 214-361-1134 
TX EI Paso, Southwest Tech. Sys. ........ 915-532-7079 

cPf!!!!fHCENTRAlAB 
FUll LINE 

AUTHORIZED DISTRIBUTOR 

ELECTRIC SWITCHES 
.NCOBPOBATBD 

2478 flotchor Dr, L .. An.,IIS, Californl. 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800 - 421-8855 
CALIFORNIA: 800-252-4640 

TWX: 910-321-2971 
WE ASSEMBLE TO FIT YOUR DESIGN REQUIREMENTS. 

SELECTASHAFT ROTARY & MUL npUSHBUTTON SWITCHES 
.Immediate Delivery .N~ Factory Dtfay INo Set-up Charges 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 637 



CHEMTR 
CHEMTRONICS INC. 681 Old WlIIe18 Pa1h, Hauppauge, 

NY'I1768, Tel: 516-582-3322, Telex: 968587; FSC No.: 
212~7; EmpL: 40; Sis. Mgr: Louis Friedman; Dist. Mgr: 
Scott Friedman 

CHERRY ELECTRICAL PRODS. CORP., 3623 
Sunsel Ave., Waukegan: IL 60087, Tel: 312·578-3500, 
TWX: 91 ()"235-1572; Emp[: 2000; SIs. Mgr: Robert 
Terwall; Dist. Mgr:George'Seyk . . 
........................ 80.1024,1521-1533,1708-1712 

Local Sales Offices & Reps 
A!- 'HUntsville, CS.R EIe<;. .............. ;.. 205-533-2t¥ 
AZ Phoenix, O'Domell Assocs. S.W. ...... 602-944-9542' 
Cf< Palo Ana, AbbOtt Engrg. Co. . . . . . . . . .. 415,968-2265 
CA 'San Diego, O'Domeil AsSocs. ........ 619-5.76-1645 
CII Torrance, O'Donne.1I Assocs ............ 213-539-9664 
CO Boulder, FroniRange'Mktg. ........... ·903-443'4780 
CT North Haven; Coakley, Boyd & Abbett 

................ " .. , ........... : ........ 203-23g..s217 
FL Coral Springs, CBCElc1ms: ........... 305:7~·1111 
FL Longwood,'cBG Elctms. .............. 305-831·5380 
GA Atlan~ CSR Elelrns. ....... : .. .. .. .. ... 404-3.96-3720 
IL waukegan; Cherry,.Elec. Prod. Corp. '0 312-518·3500 
1111 Ft Wayne, Menze SIs. ................ 219-747"5616 
IA .Cedar R8p;ds, Dy-Tronix .............. 319-377·8275 
IA Wichija, Dy-Trani)(, Inc. ..:......... ... 316-836-0864 
MA NeedhemHgts. Coakley, Boyd & Abbett 

.............................. ' ......... 617-444-5470 
MI Grand RjIpids, Millimore Sis. .......... 616-~2-9721 
MI Novi, Millimore SIS. .......... . .. .. .... 313-349-0260 
MI Southfield, Cherry Ele<i Prod. ..... . . .. 313-356-,5588 
MI Southfield, Cherry Elec. Prod Corp. ... 313-356-5588 
MN St Pau~ Cahill, Schmitz & Cahill ...... 612-646-7217 
MO Bridgelon, Dy-Tranix ..... , .. , ... , ...... 314-291-4777 
MO Raytown, Dy-Tronix, Inc. , ... : . . . . . . . . .. 816-356-6340 
NH Plaistow, Coakley, Boyd & Abbett ..... 617-444-5470 
NJ Perrineville, Schmitllrids. Corp. ....... 201-446-2937 
NJ Pijman, Colrud Corp. . .... :............. 6Qg..589-5866 
NY Rochester, Elcom SJs. ........ _ ...... 716-385-1400 
NY Syracuse, EI9<>m.Sls .................. 315-685-8245 
NY W. Hempstead, Schmitllndl Mktg. Corp. 

NC 
'NC 
OK 
OR 
TN 

....................... " ............... 516-486-3510 
Mathews, CSR Eiclms. .............. .. 
Raleigh, CSR Elc1ms. .. .............. .. 
Tulsa, Genzel Sis. & Assoc. 

704-647-1927 
91 g..s76-9200 
91a:622-7744 
503-297-8744 Portland, Jas. J. Bacher Co. 

Knoxville, CSRElclrns.. "', 615-557-{)890 

FULL LINE 
AUTHORIZED OISTRIBUTOR 

l;jl~@~ 
@ @ ~ 

• 
ELECTRIC SWiTCHES 

INC 0 B ~ 0 BAT B D 

2478 Fletcher Dr, L,o' ADe.les,·. California 90039 

. 213-66.0'-131 0 
CALL TOLL FREE 

NATIONAL: 800-421-'8855 

CAJ:IFORNIA:800-252-464:0 

, TWX 910-m·2971 
.. , 

- oii. 

•• :III 
'Jkr. i W 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

. SECTION 5100 
FREE Lll'IECARD AND 
CAIA'LOG ON REDUEST 

Manufacturers and Sales Offices Directory 
TX Austin, Bonser·Philhower Sis. ." ...... 512-346-9186 
TX Houston, Bonser-Philhower Sis. .. " ... 713-531-4144 
TX Richardson; Bonser-Philhower. SIs. .... 214-e34-6436 
UT . Saft Lake Cijy, Front Range Mktg. ..... 801 '364-6481 
VA Reston; Colrud Corp. .. . .. . .. .. .. .. ... 703-620..6612 
'NA Seattle, Jas. J. Bacher Co. .. .......... 206-285-1300 
WI Wauwatosa, Larsen Assocs. ..... ,.... 414-256-0529 

Local Distributors 
AL Birmingham, Ack Radio Supp. Co. .... '205-322-0588 
AL Huntsville, Polvell Elctms .... ,......... 205-539-2731 
AZ Phoenix, Ce1ec Elctms. ............... 602,277-7951 
AZ Phoenix, Elelrn. paits ............... ,. 602-277-7281 
AZ Tempe, Fisher-Brownell ............. '. 602-967-1464 
AR Little RoCk, c;:arHon-Bates ......... ,':,.501-582-9100 
CA Alhambra, FIsher-Brownell ............ 213-289-0255 
CA Chatsworth, Diplomat Elelrns. .... .'.... 213-341'4411 
CA Cost8 Mesa, Diplomat Ek;tms.. ........ 714-549-8401 
CA 'Gardena, cal Swijch ' .. : ........... : .... 213-n()"2330 
CA Irvine, Cetec Elee. ..... . .. .. .. .. .. .... 714-250-4141 
CA Los Angeles, ElecIIjc Switches ... .... 213-68()"1310 
CA Oakland, Brill Elelrns. ................. 415-834-5888 
CA San Diego, Diplomat Elctms. ............ " 619-292-5893 
CA San Diego, Fisher-Brownell .,......... 619-560-8545 
CA, S8.)1a Clara, ~ EIec. ............ ': 406-98()"OI10 
CA Santa Clara, FIsher-Brownell .•........ 406-988-6041 
CA Southgate, Celec Elctms. ............. 213-773-6521 
CA Sunnyvale; Diplomat .EIcIrns. .......... 406-744-1555 
CO Denver, Denver Wiritronics ........ : .. 3030.431-7161 
CO DenvEI(, Integrated Elec. .............. 303-292-6121 
CT Wallingford; Midan Elec. . .......... ,. .203-265-2077 
FL Ft Lauderdale, Powell Bee. ..•......•. 305-9720.4300 
FL Ft Lauderdale, ~SM Elctrns. .......... 305-971-5900 
GA Atlanta, Ack Radio Supp. Co ........... 404-351-6340 
GA Atlanta, KSM Elctrns. ........... , . . . .. 404-458-2013 
IL Bensenville, Diplomat Elelrns. ......... 312-595-1000 
IL ChamPaign, KlaUs Radio ............. 217-356-1896 
IL Chicago, Newark EIctm!> .. "," .. ..... 312"638-4411 

'IL Palafine, OHM Elelrns. ................. 312-359-55.00 
IL Wheeling, Hawk EIc1ms. ..... : .. :.' . . .. 312-459-4030 
IN Ft Wayne, Graham ................... 219-423-3422 
IN Indianapolis, Genesis EICjrn ........... 317-637-5571 
IN Indianap'l!is, Grahru:n Elec ........... :. 317-634-8202 
IN South Be~d, Genll$IS EIc1ms. ......... 219-287,2911 
IA Cedar Rapids, AdVent Elctm. ........... 319-363-0221 
KS j Edwardsville; C. Tennant Sons & Co. , 

....................................... 913-441-1801 
'KY Louisville, P .. 1. Surks Co. .............. 502-589-3960 

MD Columbia, Maryland .. : ................ 301-621-4070 
MD Savage, Pyttronic,lnd ........... : ...... 301-792-0780 
MA BilleriCa, A. W. Mayer Co. ............. 617-229--2255 
MA Needham, Cronin EIc1ms. ............. 617-449-5000 
MI Livonia. Rep-Tron Elctms. '............ 313-525-2700 
MI Troy, Empire Elec.lnc ................. 313-585-8130 
MN Minneapolis, Newark Elec. ............ 612-331.-6350 
MN Minneapolis, Stark Elelrns ..... :, ..... , 612-332-1325 
MO Kansas City, Waners Radio Supp ...... 316-531-7015 
MO St Charles, Finnigan Elelrris ........... 314-946·6201 
NJ I Bellmawr, Mid-Atlantic Elec. ........... 609-931-5303 
NJ Clifton; J-Mar Elec., Inc. ................ 201-772-6400·. 
NM Albuquerque, Elctrn. Parts ............ 505-293-6161 
NY Hauppage, C. Tennant Sons & Co. . .... 51.6-434-8200 
NY Liverpool, Diplomat EIec. .............. 315-652-5000 
NY lynbrook, Peerless Radio Coip. ....... 516-593,2121 
NY Melville, Diplomat EIec. 516-454-8334 
NY Mt Vernon; OAR Ind'l. EIc1m. Sis ...... 914-699-2224 
NY RocheSter, Rochester Radio & Supp.Co. 

.................................. , .... 716-454-7600 
NC Cary, Powell Elelrns ................... 919-467-1212 
NC Winston-Salem, Kirkman EIctrri ......... 919-722-9131 
OH CinCinnati, Graham Elec ....... ,,: ...... 513-772-166.1 
OH Cincinnati, Hughes-Peters .: ......... : 51jj.-351-2ooo 
OH' Columbus,.Hughes-Pelers .......... , ... 614-~-5351 
OH Dayton,'EsooElec .................. : .. 513-293-1133 
OH Middlesburg His., Selectronics .....•.• 216-243-9700 
OH Worthington; Reptron ... " ....... ,: ... 614:436-6675 
OK Tulsa, Radio, Inc ....................... 918-587-9123 
OR PQr1Iand, Radar EIc1ms. ............... 503-232-3404 
OR Portland, !ekelectric Control .......... 503-246-5451' 
PA Montgomeryville, Pyttronic 100. .....•.. '215-643-2650 
PA Phi!delphia, Powell Elec. .............. 215'365-1990 
TN Na!;hville, Graham Elec. .............• 615-242-2682 

. Tx Dellas, Wallace Elec. Co. ........ . . ... 214-340..0400 
TX HouSlon, Force Elec. .... .. .. .. . .. .... 713-561-8644 
TX Irving, Solid State Elctrns. Co. ......... 214-436-5700 
TX 'RichardsOn, Fisher-Brownell ....... c .... 214-235-3177 
TX San Antonio, Sherman Elcbns. Supp. 

TXStafford, Southwest EIctrn ., ......... . 
UT san Lake City,. Diplomat Elctms. ..... . 
UT san Lake City, Standard Supp. Co. . .. . 
VA Richmond, Sterling Elctms. .......•... 
WA Bellevue, Integrated Elec., 100. •••.•.•• 
WA Seattl'1> Radar Elctms. ............... . 
WI MilwlWkeEi, Marsh Elctrns. . .•......... 
Can· Burnaby, B.C, Rae Ind. Elec., LId. ..... 
Can Downsview, Ont, Trade Elelms. Supp. 

512·224-1004 
713-24()..4000 
801-486-4134 
801-486-3371 
804-226-2190 
206-455-2727 
206-282-2511 
414-475-6000 
604-291-8866 

....................................... 41&-661-7111 

eM Edmonton, Alb., Rae 100. EIec., Ltd. .. ,. 403-451-4001 
can London; Ont, C, M, Peterson Co. Ltd. 

.....•............................ : . . .. 519-434-3204 
can Mississauga, Ont, Prelco EIec., Ltd. ... 416-676-0401 
can Montrea~ Que., Prelco EIec., Ltd. , ...... 514-369-8051 
can Nepean, Ont, Prelco Elec. Ltd. .. , ...... 613::726-1860 

CHERRY SEMICONDUCTOR OORP, 2000 s.' County 
Trail, Eest Greenwich, RI 02818, Tel: 401-885-3600; Empl.:, 
200 

CHESSELL CORP., Penns Trail, New!o';"n; PA 18940, Tel: ' 
215-968-0660, Telex: 83-1701; Empl.: 50; Sis. Mgr: D. 
Neal .................... :.' ..... , ............... 0.1403 

Local Salas Offices,& Reps 
AL Birmingham, Spader &AssoCs. ........ 205-879-1366 
AZ Phoenix, Southwes1Controls,.lnc. ..... 602-267-1171 
CA Fountain Valley, Yardley Instrs. , ...... ·714-963-1000 
CA Oakland, Sabre Controls ...... : ... ; .... 415-444-0635 
CO Lakewood, ProceSs Controls .......... 303-232-4996 

·FL Clearwater, TCI .............. , ....... ' ... 813-446-8628 
GA Aeworth, Elain Engrg. ............... ,. 404-974-3300 \ 
IL ,"ombard, Patri~ie & Douglas .......... 312'971-1 ado . 
IL Peoria, Tecco ......................... 3Qg..s92-2312 
IN Ft Wayne, Domino-Uriltd. ............. 21!H47-5621 
KY LouiSville, Domino ... :................ 502-425-2648 

· LA Baton F.louge, Rise Inc. .. .. .. . .. .. . ... 504-766-4645 
MD Towson, Flcltech ...................... 301-321-6565 
MA Waltl1am. Techn. Entprs. .............. 617-89()"5300 
MI Farmington Hills, Anderson Elctrris. .... 313-553-7600 
MN Minneapolis, The Mark Co. . .... :...... 612-920-6280 
MO' Sl Louis, Adelphi, Inc .................. 314-821-1232. 
NV Reno, Applied Indl Controls Corp. ., ... 702-356-7401 
NM Albuquerque, SoUthWest Controls, Inc. 

NY Rochester, Cescade Control Corp. • .. . 
NY White Plains, MIT Sis. ................ . 

505-884-6202 
716-365-1410 
914-946-5077 

NC Cherlotte, Algay Controls ....... . . . . .. 704-366-6976 
OH Dayton, P. J. Navin Co. . ............ .. 
OH Willoughby, P. J. Navin Co.. . ........ , . 
OK Tulsa, Dave Allert Co ............. ';'. 5 .. . 
TN Knoxville, GeorgeC. Paris ..........•. 
TX (Arlington, Pan-Tech Controls Co. .... . 
TX Surleson, Chessell Corp. . .... : .. , .... '. 
TX Corpus Christi, Cecorp .......... ~ .... . 
rX Houston, Process Instruments, Inc. ., .. 

513-434-8940 
216-255-1411 
918-743-7705 
615-966-2141 
817-64()"3232 
817-572:04i392 
512-28!l::6181 
713-893-3310 

UT Midvale, Bee and Tee Controls ........ 801-566-7722 
VA Richmond, AdVance CQntrol Equip. ea. 

......... ; ........................ , .. : .. 804-2J()"7182 
WA Bellevue, Tapp Engrg. Sis. Corp ....... 20&747-5400 
WI ,BrooI<Iield, 811, Inc ..................... 414-786-1980 

CHESTER CABLE, Oakland Ave., Chester, NY 10918, Tel: 
914-469-2141, lWX: 51()"249-4813; Sis. Mgr: William R. 
Dungan ' 

CHESTERFIELD PRODS., 37 Midland Ave., Elmwood 
Park, NJ07407,.Tel: 201-797-9655; Empl:: 35; Sis: Mgr: M. 
Perry .................................... : ......... , A.1593 

Loca/Sa/es Offices & Reps 
AZ Tucson, WJM SIs. .................... 602-886-4647 
CA Burbank, Biztek Co, Inc .............. ,. 816-786-4890 
9A Palo /\fto, J M AssoCs. ................ 415-857-1260 
CO Loveland, Morbak Mktg. ..... . . . ... . . .. 303-669-8900 
FL Maitland, D. J. ElUs & Assoc •. , Inc. .... 305-645-1101 
IN South'Bend, Schillinger Assocs., Inc. ..' 219-282-4570 
KS Overland Park, Barnes-Midwest SIs.: .. 913-341-9317 
MD. T owsoh, Hoiden Engrg. . ......... ,. : . .. 301-823'37.63 
MA . Framingham, Bengal Assocs. .... '. . . .. 617-877.2639 
MA Randolph, Bengal Assocs. ............ 617-961-4120 
MN .ChanhasSen, B!unes SIs. Assocs .... , 612-934-2907 
N.i. ElmwoodPark, L &·M Assacs: .. , ...... 201-797-Q441 
NY New York, L & M Assocs. .: ........... 212-243-8155 
OH Dayton, Markus B8me11 AsSocs., Inc. .. 513-433-0758 
PA Andalusia, L & M AsSocs. ......... ,... 215-245-8658 
TX Richardson, Carl Tinch SIs. Co ........ 214'231-1322' 

CHICAGO CONDENSER 'CORP; 2900 West Chi<;ago 
". Ave, Chicago,.1L 60622, Tei: 312'227-7070 . 

CHICAGO LASER SYSTEMS, INC., 4034 N. Nashville 
Ave., Chicago, IL 60634, Tel: 312-282-2710, Telex: 671-
1269; SIs .. Mgr: E\emard Alpiner, V.P. 

· CHICAGO LOCK CO., 4311 W. Belmont.Ave., Chicago, IL 
60641 ,Tel: 312-282-7177, Telex: ITT 4994023; Empl: 426; 
Sis. Mgr: Don Meisinger; Dist. Mgr: Dale N. Padjen . 
. ....................... : ............ c ..... , ....... 801534 

. Local Sales Offices & Reps 
· CA Oceanside,Sales Engineer ........... 619-726-9499 

CHICAGO MINIATURE, 4433 N. RavenSwood Ave., 
Chic8!l", IL 60640, Tel: 312-784-1020 

638 Add Dept EM to address to tell them you saw it .in EEM. 



Manufacturers and Sales Offices Directory 
CHICAGO SWITCH, INC .. 1714 N. Damen, Chic8go, IL 

60647, Tel: 312-489-5500, 1WX: 910-221-5252; EmpL: 
250; siS. Mgr: A. Steiner, Dist. Mgr: A. Steiner 

CHLORIDE POWER ELECTRONICS, 10931 Pellicano 
Drive, EI Paso, TX 79935, Tel: 915-592-9985, Telex: 910-
964-1364; FSC No.: 08715; Empl.: 1000; SIs. Mg,: Gordon 
Goodygar . 

CHOMERICS,INC., 77 Dragon Ct, Wobum, MA 01888, Tel: 
617-935-4850, 1WX: 710-393-0173; Empl.: 500; Sis. Mgr: 
Kevin A. Dunne 

CHORUS DATA SYSTEMS. P.O. Box 810,27 Proctor Hill 
Rd .. Hollis, NH 03049, Tel: 803-465-7100; Sis. Mgr: Bruce 
Monk 

CHR INOS, 407 East St, p.o. Box 1911, New Haven, CT 
06509, Tel: 203-777-3631, 1WX: 710-485-0264; EmpL: 
116 

CHRISLIN INDS., 31352 Via Colinas, Westlake Village. CA 
.91362, Tel: 818-991-2254, 1WX:911l-494-1253; EmpL: 38; 
Sis. Mg,: Edward M Ross; Dist. Mgr: Edward M Ross 

CHRISTIANSEN RADIO INC .. 1950 San Ramo, Laguna 
Beech, CA 92651, Tel: 714-497-1506; Empl.: 9 

CHRISTIE, S. 0 .. ASSOCS. INC., 693 Locust St, Mt. 
. Vernon, NY 10552, Tel: 212-597-1773, 914-699-7223; 
Empl: 8; Sis. Mg,: Sam D. Christie 

CHRISTIE 
___________ ELECTRIC CORP. 

CHRISTIE ELEC, CORP" 20665 Manhattan PL, 
Torrance, CA 90501, Tel: 213-320-0808, 1WX: 910-349-
6260; FSC No.: 02294; EmpL: 200; SIs. Mg': Alan C. 
Augusta; Dis/. Mg': Alan C. Augusta ..... Do 1547-1549 

Local Sales Offices & Reps 
p;z. Phoenix, PLS Assocs. .. . . . . . . . . . . . . .. 602-248-6614 
CA Tustin, John Franek Co. .. . . . . . . . . . . .. 714-832-0290 
CO Englewood, Omega Ltd .............. 303-762-1921 
CO Englewood, PLS Assocs. . . . . . . . . . . . .. 303-773-1218 
FL Orlando, Newco & Assoca ........... 305-422-7700 
GA Lithia Springs. Newco, Inc ............. 404-941-6077 
MD Laurel, CSDS ......................... 301-490-3800 
MA Needham, Shain Assoca ............. 617-449-4380 
MO St Louis & Grandview, Harris-Hanson 

............. : .........•. 816-763-6200,314-432-3611 
NJ Hohokus, Hansen &.Hughes .......... 201-652-7055 
NM Albuquerque, Fry Gates Inc. ..... . . . .. 505-262-1525 
NC Charlotte, Newco,lnc. ................ 704-527-7070 
OH Chesterland, EQS Systems ............ 216-729-2222 
PA Philadelphia, Technicallnstr. SIs. Co. 

.................................... '" 215-836-2222 
SC Florence, Newco, Inc. ................. 603-662-4978 
TX Richardson, C. Tinch ............ .. ... 214-231-1322 
TX Richardson, Carl Tinch Sis. Co. .. .. ... 214-231-1322 
UT Midvale, PLS Assocs. ................. 801-566-0671 
UT SaK Lake City, Omega Ltd ............. 801-277-8061 

CHROMALOX INSTRS. & CONTROLS, 100 Hei~ 
Quaker Blvd, La Vergne, TN 37086-3536, Tel: 615-793-
3900, Telex: 55-5129; EmpL: 110; Sis. Mg,: John Cox 

CHRO:.IIATiCS, 2558 Mountain Indl. Bldg., Tucker, GA 
30084, Tel: 404-493-7000,1WX: 810-766-8099 

CHRONO-LOG CORP_, 2 W. Park Ad., Havertown, PA 
19083, Tel: 215-853-1130, Telex: 831579: Empl.: 20; Sis. 
Mgr: David Biberman .......................... Do1061 

CHRONOMITE LABS, 21.011 S. Figueroa St, Carson, CA 
90745, Tel: 213-320-9452; Empl.: 15 

CHURCHILL CORP. 344 Franklin St, Melrose, MA 02176, 
Tel: 617-665-4700; FSC No.: 94867; EmpL: 30; Sis. Mgr: 
W. Schermerhorn 

CIMCO WIRE & CABLE, INC. See Pirelli Cable 

CINCH, See TRW Connector Div. 

CINCINNATI ELCTRNS .. 2630 Glendale Milford Rd., 
Cincinnati, OH 45241, Tel: 513-733-6100, Telex: 21-4452, 
1WX: 810-464-8151; FSC No.: 80045; EmpL: 1100; Sis. 
Mg,: Samuel M Thomas, Jr. 

Ii'#/ CINCINNATI § 
ELECTRONICS ~ 

CINCINNATI ELECTROSY8., 469 Wards Corner Rd., 
Loveland, OH 45140, Tel: 513-831-4347 . 

Local Sales Offices & Reps 
GA Atlanta, GM Assocs. .................. 404-487-9409 
IN Indianapolis, Dan Lamer .............. 513-831-4347 

CINCINNATI SUB-ZERO PRODS_ 12011 Mosteller 
Rd., Cincinnati, OH 45241, Tel: 513-772-8810, Telex: 
214390 SUBZERO CIN; Empl.: 80; SIs. Mgr: George 
Molenaar ....................................... Do1166 

Local Sales Offices & Reps 
CA Diamond Bar, Benedict Mktg. .... .. ... 714-861-9940 
IA Cedar Rapids, Arrow Tech. SIs. ... .... 319-396-8030 
MI Orchard Lake, Schober & Assocs., Inc. 

.. .. .. .. .. . . . . . . .. .. . . . . . . .. .. .. . .. . ... 313-363-1886 
MN MinneapoHs, Anow Tech. SIs., Inc. .... 612-545-4481 
MO St Louis,'Arrow Tech. Sis., Inc. ........ 314-991-1399 
NJ Teaneck, Irv Rudnick, Inc. ............. 201-836-7392 
NY Buffalo, Davies IndL Sves., Inc. ........ 716-896-3600 
OH Dayton, Boco, Inc. .................... 513-224-0220 
TX Dallas, Merit Co. ...................... 214-620-0021 

CIPHER DATA PRODS.,INC., P.O. Box 85170, San Diego, 
CA 92138, Tel: 619-578-9100,1WX: 910-335-1251; ErnpL: 
1750; Sis. Mg': Frank Kirchhoff; Dist. Mg': Ruth Lewellyn 

CIPRICO INC., 2955 Xenium Lane, Plymouth; MN 55441, 
Tel: 612-559-2034; EmpL: 71; Sis. Mgr: Stu Reile 
.... ......... ......... .......... ................. Do1062 

Local Sales Offices & Reps 
AI. Huntsville, Interep Assocs. ............ 205-533-1730 
AL Mobile, Interep Assocs. ............... 205-478-1036 
p;z. Scottsdale, Frontier Technlg. .......... 602-998-4438 
CA Larkspur, DeIa Rep. ................... 415-461-8776 
CA Los Alamitos, G8fTini Assocs. ......... 213-594-9618 
CA Los Gatos, Data Rep .... .. .. .. .. .. ... 408-279-1212 
CA North Hollywood .............. .. .. . ... 818-646-2633 
CA San Diego .................. : ......... 619-268-1181 
CA Sepulveda ............................ 818-891-1000' 
CO Parker, Advanced Data Mktg. . . . . . . . .. 303-641-4908 
FL Jupiter, Southeastern First Rep. ....... 305-746-8587 
FL Kissimmee, Southeastern First Rep. .. 305-646-1306 
FL Melboume, Southeastern First Rep ... 305-259-6373 
GA Norcross, Interep Assocs. ............. 404-449-8860 
HI Honolulu, Sam O. Hirota ............•. 808-533-3070 
IL Elmhurst, First Rep ................... 312-530-2450 
IN Indianapolis, Carter, McCormic & Peirce 

....................................... 317-644-4175 
KS Shawnee Mission, Panelek •.......... 913-382-3349 
MD Baltimore, L G. WhHe & Co., Inc. ...... 301-358-7803 
MD Silver Spring. L G. WhHe .. .. . .. . .. ... 301-434-1555 
MI Farmington Hills, Carter, McCorrnic & Peirce 

. ...................................... 313-477-7700 
MN Golden Valley, J. R Assocs. .......... 612-546-4110 
NJ Springfield, Gebhardt Marketing ....... 201-376-4415 
NY New Hartford, PDQ Assocs. ........... 315-768-8167 
NY W. Seneca, PDQ Assocs. ............. 716-674-7816 
NC Carey, Engineering DYes., Inc. ......... 919-469-9323 
OH Cleveland, Carter, McCormic & Peirce 

.....................•......•.....•.... 216-779-5100 
OH Cleveland, Diamond Point Inti. •....... 216-238-0200 
OH Dayton, Carter, McCormic & Peirce ... 513-836-0951 
OK Tulsa, Microlog. Inc. .. .. .. . .. .. . ... ... 918-665-7788 
OR Portland, Northwest Mktg. Assoc. ... .. 503-620-0441 
PA Jenkintown, Monument Technical Assocs. 

...................... ,' . .. . .. .. .. .. . . .. 215-864-3737 
PA Pittsburgh, Carter, McCorrnic & Peirce 

. .. .. . . .. .. . . . . . .. .. . . .. .. . .. .. .. . . . . .. 412-372-4415 
TN Greenville, Interep Assocs. ............ 615-639-3491 
TX Austin, Microtog. ...................... 51.2-327-7033 
TX Houston, Microlog. .................... 713-956-0837 
TX Richardson, Microlog. ............. " .. 214-644-5010 
WA Bellevue, Northwest Mktg. Assoc. ..... 206-455-5646 
Can. Nepean, Ontario, Multilek Inc. .•..•..•. 613-226-2365 

CIRCLE ELECTRONIcs. A Division of F-Dyne 
EIctms.. 3501 Electronics Way, W. Palm Beach, FL 33407, 
Tel: 305-644-1310; Sis. Mgr: John Strickland 

CIRCUIT ASSEMBLY CORP. 18 Thomas St, Irvine, CA 
92718-2703, Tel: 714-855-7887, 1WX: 910-595-1971; 
FSC No.: 52072; EmpI.: 275; Sis. Mgr: Edward Cadden 

Local Sales Offices & Reps 
AL Brownsboro, JHU Assocs. .... .. . . .... 205-536-7455 
p;z. Scottsdale, Harris & Croy Sis. ......... 602-941-9059 
p;z. T~cson, Harris & Croy Sis. ............ 602-293-5393 

CIRCUI 
CA Chatsworth, RaKech, Inc. ............. 818-700-0933 
CA Los AKos, Elrepco ..... .. .. .. .. .. . .... 415-962-0660 
CA San Diego, Varigon Assocs. .......... 619-576-0100 
CO Aurora, Sage Sis. ..................... 303-750-3591 
CT WalHngford, Com SIs. ................. 203-269-7964 
FL Orlando, Tech-Rep Assocs. ........... 305-855-2648 
GA Atlanta, JHU Assocs. .. .. .. . .. .. . .. ... 404-662-0792 
IL Kasca, L-Tec, Inc ...................... 312-773-2900 
IN Indianapolis, Frank Kahsar Sis. ....... 317-868-8396 
MA Needham, Com SIs. .................. 617-444-8071 
MI Grand Haven, Frank Kahsar Sis. ...... 616-646-7590 
MN Osseo, Gaffney Sis. ................... 612-425-5484 
MO Grandview, Harris Hanson Co. ........ 816-763-6200 
MO St Louis, Harris-Hanson Co. .......... 314-432-3611 
NJ Englewood Cliffs, Masin Esco, Inc. .... 201-569-8868 
NM Albuquerque, Syntech •............... 505-266-7951 
NY Hauppauge, Masin Esco,lnc. ......... 516-273-3500 
NY Rochester, Apex Assocs., Inc. ......... 716-254-6050 
OH Cincinnati, Frank Kahsar SIs. ......... 513-922-3133 
OH Columbus. Frank Kahsar SIs. ......... 614-252-4009 
OH Hudson, Frank Kahsar Sis. ............ 216-650-1089 
PA Hatboro, Jacobsen Assoc. ............ 215-674-2937 
TX Austin, Barry SIs., Inc. ................. 512-837-3616 
TX Houston, Barry SIs., Inc. ............... 713-784-5860 
TX Richardson, Barry SIs., Inc. ............ 214-234-0255 
UT SaK Lake City, Sage SIs. .............. 801-467-5451 
VA Front Roya~ EKron SIs., Ud ............ 703-635-7201 
WI Milwaukee, L-Tec, Inc. ................ 414-774-1000 
EXP CASante Ana, Mann Overseas ........ 714-250-0622 
Can Rexdale, Ont, Source Elctrns. ......... 416-675-6235 

Local Distributors 
p;z. Phoenix, Arizona Comps. ............. 602-279-9446 
p;z. Phoenix, Tri-Tek ...................... 602-995-9352 
p;z. Tempe, CircuH Specialist ............. 602-866-0764 
CA Fullerton, Carden Elctrns. .............. 714-526-7862 
CA San Diego, Mann San Diego .......... 619-578-1550 
CA San Diego, Ryno Elctms. .............. 619-453-6430 
CA San Jose, Rose Elctms. .............. 408-263-9700 . 
CA Sante Ana. Mann Southwest Corp. .... 714-558-3202 
CA Sante Clara, Mann EIctrns. ............ 408-988-6061 
CO Denver, C.S.LD. ....................... 303-292-9594 
CT Norwalk, Park Distrs. .................. 600-243-5006 
CT Wallingford, Midstates Elctrns. .. . . . . .. 203-265-9900 
FL Miami, Electronic Equip. ...... . . . . . . .. 305-871-3500 
FL W. Palm Beach, Nurmi Elctrn Supp. .. 305-684-0321 
ID SpirH Lake, AI Elctrns. ................. 208-623-3111 
IL Chicago, Belllnds ..................... 312-982-9210 
IL Elk Grove Village. GBI.. Gould EIctms... 312-593-3220 

~CAGOMINIATURE 
MILITARY SPECIFICATION 

INDUSTRIAL ANO COMMERCIAL 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

. I • COB PO. A T B D 

2418 FIttt:fIer Dr, Las Anleres, Califanril 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 

1«3 
Available in amb~. 
red green & yellow 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE LlNECARD AND 
CATALOG ON REQUEST 

EEM 1.985 Add Dept EM to address to tell·them you saw it in EEM_ 639 



CIRCUI 
IL Melrose Park, BeHold Elclms. 312-865-2400 
IA Marion, Brenneman & Assoc. 319-377-6394 
MA Newlon Upper Falls, In Stock Prods. .. 617-964-6200 
MA Norwood, Gerber Elctrns. ............. 617-769-6000 
MN Minneapolis, Cassidy Elctrns. ......... 612-944-0100 
MN StPau~ Conneclron ................... 612-481-0320 
MO St Louis, Gateway Elclrns. .... , ....... 314-427-6116 
NH Manchester, Yankee Elctrns. ...... :... 603-625-9746 
N.l" Bellmawr, Mid Atlantic Elctrn. Corp.. ... 609-931-5303 
NJ E. Hanover, State EICtrns. ............. 201-887-2550 
NJ Englewood, Technical EIctm. Distr. ', ... 201-'894-0800 
NM Albuquerque, Betatron·EIec., Inc ....... ·505-344-2381 
NM Albuquerque, Connecling CamPs. ..... 505-345-8921 
NY Bohemia, CAR l1ic Indio ..... , ... ; ..... 51&-567-4200 
NY Bohemia, Key Conip .................. 51&-567-7500 
NY Farmingdale, Pride Elclms ............ 51&293-4020 
NY Mt Vemon, QAR ........ :' ............. 914-699-2224 

· OR Lake Oswego, Rose Elctml!. .......... 503-635,8823 
PA 'Levittown, G.W. Elclms. ........ ;; ...... 215-547-7422 
TX McKinlJey,Prime Distfbg: , ...... , ..... 214-231-0170 
UT Provo, Omega Elclms. ... ' ............. ·801-375-4664 

· UT ,: SaH Lake City, Standard Supp: ........ 801-488;3371 
· WA Costa M~ Mann Overseas ..... :... 714-557-4080 
WI Waukesha, Bellinds. ................. 414-547-8879 

. CIRCUITE9H, INC:, FCS Indusiries, 527 Industrial w~y 
Wes~ Eatontown, NJ07724, Tel: 201-493-4102; Empl: 75; 
Sts. Mgr: Jim Harrison . 

CIRCOITS, INC. 59. Deming Rd, Berlin, CT 06037, Tel: 203-
82&3526; Erhpl: 105 

CIRCUIT TECHN., 160 Smijh St, Farmingdale, NY 11735, 
Tel: 516-293-8688, TWX: 51 (}-224-6555; Empl: 600; SIs. 
Mgr: Mel Spitz 

CIRTECH, EG & G, 15237 Cherry St, S1anley, KS 66223; 
Tel:'913-681-2801, TWX: 91CH49-6806; FSC No,: 5915; 
Empi.: 75; Sis. Mgr: Dick Spingler 

Local Sales Offices & Reps . 
AZ. Tempe, Chapman & Assocs. .......... 602-894-6775 
CA Los Angeles, Cain Technlg., Int:. ....... 213-477-9054 
CA San Jose, Frequency Control ~ 

................................... :. ... 408-446-0200 
FL Winter Park, MicrowaveMklg. ......... 305-678-2141 
IN Ft Wayne, Technology Mklg. Corp. ".-' 219-432-5553 
IA Cedar Rapids,J.R SIs. Engrg. .. ,...... 319-393-2232 
MD Potomac, Cetech Elclms. ............. 301,983-2140 
NY Melville, RF Eicim. SIs.' ....... : . . . . . . .. 516-42(}-889O 
.PA Lan9aster, Electro-Rep ................ 717-299-5877 

CITE!., INC. 3060 Raymond St, Santa Clara, CA 95050, Tel: 
408-727-6562, TWX: ·g.1(}-338-0540; SIs. Mgr: Paul 
Macdonald 

CLAIREX ELECTRONIcs, 560 S. 31d Ave., MI. Vernon, 
NY 10550: Tel: 914-664-6602, Telex: 137308; Empl: 300; 
Sis. Mgr: Gerald Smtth .. (, .............. Bi12O&-1209 

Local Sales Offices & Reps 
AL Huntsville, K & E Assocs. ............. 205-883-9720 
CA Escondido, Clairex Elclronics ......... 619-749-8474 
IL Chicago, Berndt Assoc. ......... ' ...... 312-283-071"3 
IN Carme~ Berndt Assoc. : .......... : .... 317-884-0114 
KS Overland Park, Advanced Techn Sis. 

. .. . . . . .. . . . . . . . .. . . . ... .. . . . ..... . ..... 913-492-4333 
MD Silver SpringS. YouthAssoc.lnc. ...... 301-598'5740 
MA Bolton, Clairex ........................ 617-719-2780. 
MI Ferndale, HilHronics .: ......... : ...... 313-398-5556 
MN MinneapoHs, H~!it ................ ; . .. 612-92(}-82oo 
MO St Louis, AT.S.-Inc .................... 314-227-4448 

· NY Seaford, Abbott Assoc, .. .. .. .. .. .. ... 516-781-.5?56 
NO Raleigh, Crossroads Eleci. Assoc. ..... 919-362-4099 
OH Cleveland, Geotronix ............. : ... 216-526-2535 
OH Trotwood, Geolronixlnc. .............. 513-854-5939 
PA Media, W. Reeves " ................... ,. 215-566-6709 
TX Austin, J. B. Guenther .... ..... .... .. ... 512-258-0004 
TX DaiIas,J. B. Guenther ................. 214-691-8500 

,WA SeatIIe, H: Levinson .............. '.... 206-323-5100 
WI Milwaukee, Berndt Assoc. ............. 414-545-8400 
EXP NJ; Oredal.~ Sylvan Ginsbury . . . . . . . .. 201-261-3200 

LoCal Distributors 
CA dulver City,EVRoberts ............... 213-87(}-9561' 
CT Wallingford, Sager E"lctrns. ............ 203-265-46OQ 
FL Miami, Elctrn. Equip. .. ; ............... 305-871-3500 
ILChicago, Bell Indus. .................. 312-982-9210 
IN Indianapolis, Graham Eictrns. ....•.... 317-634-8486 
MD Rockville,AIIArriericanTransistor ..... 301-251-1205 
MA Hingham, Seger Eicirns. .. .. .. .. .. .... 617-749-6700 
MA Norwel~ Bordewieck EIJQ. Sis. ... :..... 617-659-4915 
MI Ann Arbor, Wedemeyer EIctm. ........ 313-665-8611: 
MN Minnaepolis, S1~ Elctrns. ..... , ... ,.. 612-332'1-325 
MO St LoUis, Van Sickle Radio Eleci. ..... 314-621-5000 
NJ Mt Laure~ D.F. Assocs. ........ ,...... 609-234-5324 
NY Buffalo, Summit Distr. .. .. C.. .. .. .. ... 716-884-3450 

Manufacturers and Sales Offices Directory 
NC Charlotte, Dixie Elclrns. ....... 704-377-4348 
OH Columbus, Hughes peters .... 614-294-5351 
OK Tulsa, AHair ................... 918-665-,0523 
SC Columbia, Dixie Radio ................ 803-779-5332 
TN Knoxville, Dixie Elctrns. ................ 615-938-4131 
TX Houston, Anair ........................ 713-462-2410 
TX Richardson, AHair ...................... 214-231-5166 
WA Seattle, Radar EIec. ................... 206-282-2511 
Can Willowdale, Ont, Eleclro Sonic ........ 416-494-1666 

CLARE DIVISION, General Instrument Corp., 3101 
W. Pratt Blvd., Chicagp, IL 60645, Tel: 312-262-7700, Telex: 
25-3775; Einpl.: 2400; stk. Mgr: S; N. Horowitz; Dist Mgr: 
S. N. Horowitz ..................... So 1260, 1302-1306 

Locar Sales Offices & Reps . , 
AL . Huntsville,. G_rallnslr. Clare'Div. ... 205-883-9130 
AZ. Scottsdale, Summij Sis. .......... .'.... 602-998-4850 
C~ E! Segundo, Generallnstr:, Clare Div. 

. .. . . .. . .. . . . . . . . . . .. . . . . . . . . . .. . . . . . .. 213-322-7745 
CA Irvine, J. V. Earley & AssOcs. .......... 714-833-1806 
CA San Jose, Ruppert SIs. & Engrg. ...... 408-998-8717' 
CO Westminster, Western Region Mklg. .. 303-43(}-8883 
CT Brockfield, Kanan Assocs. ....... '. . . .. 203-775-0494 
FL Casselberry, Sales Engrg. Concepts .. 305-834-6225 
GA, Norcross, Eleclramark ........ : ....... 404-446-7915 
IL Arlington Heights, Generallnstr., Clare Div. 

IL 
IN 
IA 
KS 
MD 
MA 
MA 
MN 
MO 
NJ 
NY 
.NY 
NY 
NO 
OH 

................ .' ...................... 312-981-0630 
,Rolling Meadows, Sumer, Inc .......... 312-991-8500 
Indianapolis, Schank ElcIm, Mklg ...... 317-842-6204 
Des Moines, SPS Assocs. ......... : .. 515-225-0607 
Olalhe, SPS Assocs. ........ , ......... 913-784-4460 
Randelistown,.B~n North, Inc. ..... 703-591-1300 
Needham Heights, Kanan Assocs. .... 617-449-7400 
Woburn, Generallnstr.,·Clare Div, ..... 617-938-0666 
Eden Prairie, Aldridge Assocs. Inc. .... 612-944-8433 
St Ann; SPS Assocs. ................. 314-423-7673 
PaliSades Park, Janco :Technlg. ....... 201-941-4008. 
Bullak!, Qualily Comps., Inc. .......... 716-837-5430 
Hicksville, Generallhstr. Clare Div .... 516-933-3645 
Manlius, Qualijy Comps., Inc. .......... 315-682-6885 
Raleigh, Zucker Assocs. .............. 919-782-8433 
Columbus, Baehr, Greenleaf & Assoc. 

614-486-4046 
OH Lakewood, Bl\ehr, Greenleaf & Assbc. 

OR 
PA 
TX 
TX 
UT 

Hillsboro, Western Toech. SIs. ......... . 
Erdenheim; Omni SIs. ................ . 
Dalles, Electra Reps ................ .. 

.Houston, Eleclra Reps .............. .. 

216-221-9030 
503-640-4621 
215-233-4600 
214-248-3852 
512-339-1"163 

Salt ~e ,Cily:weslern Region Mkig. 
•• ' ...... ow ..................... '. • • • • • •• 801-355-7239 

VA Fores~ Beacon North, Inc. .. . . . . . . . . .. 804-239-8466· 
WA Bellevue, Western Tech. SIs. '. .. . . .. . .. 208-641-3900 
WI BrOokfield, Sumer, Inc. ................ 414-784-6641 
Can Rexdale, Ont, Generl Instr. Of Can., Ltd. . 

...... ,,: .............. : ....... ' ......... 416-249-8341 

CLARKE-HESS COMM. RESC<H. CORP., 17 West' 
Hill St, New York, NY loo11,.Tel: 212-255-2940, Tele,,-: 
971308 RAPID NYK ATT: CH, TWX: 71 (}-562-2292 RAPID 
NYK ATT: CH; FSC No.: 34423; Empl.: 14 
............... , .... ~ ....................... o.1200-1~1 

Local Sales Offices &'Reps 
CA Burr.ngame, B.HL A,sSocs. .... ,....... 415~2-7850 
IL Chicago, Pat LirKt Elctms. .............. 312-726-3513 
IN IndianapoUs, Pat Lind Elclms. ......... 317-632-7,444 
MN Circle Pines, Pat.Lind Elctms. ......... 612-786-5710 
WI Milwaukee, Pat Lir)d Elctrns. ....... . . .. 414-224-0146 

CLAROSTAT MFG., Washington S1. Dover, NH 03820, Tel: 
603-742-1120, 'TWX: 51 (}-297-4455; FSC No.: 12697; 
'Empl: 600; Sis. Mgr: H. E. Taylor . 

CLARY CORP. Precision Instrs.Div. 320 W. CI;lry Ave. 
San Gabriel, CA 91776, Tel: 818-287-6111, TWX: 91 (}-589-
3369; Empl: 50; Sis. Mgr: John R J,anner 

CLAUSS CUTlERY CO. Box 667, Fremont OH 43420, 
Tel: 419-332-7344; Empl:175 

CLEAN ROOM PRODS. 56 W. penataquit Ave. Bay 
Shore, NY 11706, Tel: 516-968-8282, Telex: 845151; 
EmPt: 52; SIs. Mgr: Florence Gaconnier 

. CLEMENS MFG. 630 So. Berry Rd., St Louis, MO 83122, 
Tel: 314-961-7228; Empl: 3 

CLEVELAND CRYSTALS, Box 17157, EUClid, OH 44t 17, 
Tel: 216-486-6100, TWX: 810-421-8031; FSC No.: 8K400; 
Empl: 45; SIs. Mgr: P. D. Marlowe 

CLEVELAND MICA CO., 1360 Hird Ave., Lakewood, bH 
44107, Tel: 216-226-1360; Empl:.50 

CLIFFORD, INC., 83 Main Str~ Bethel, VT 05032, Tel: 
800-451-4381; EmpL: 42; Sis. Mgr: Martha C. McKinney 

CLIFTON PRECISION, Litton Systems; Inc., Marple 
al B(oadway, CliftonHgts., PA 1901,8, Tel: 215-622-1000, 
TWX: 51 (}-669-9782; FSC No.: 86197; Empi.: 1000; SIs. 
Mgr: J. Gum ................................... 8-1144 

Local Sales Offices & Reps 

AZ. Phoenix, Clifton Precision ............. 602-242-0910 

CA Cupertino, Clifton Precision ........... 408-996-75Q7 
CA Norco, Clifton Precision ............... 714-736-6515 

CA San Clemente, Clifton PreCision ...... 714,492-6904 

Cf!. Woodland Hills, Clifton Precision ...... 818-347-0603 
CO Aurora, Midwest Meridian ............. 303-341-7550 

FL Longwood, Boetto Corp. .............. 305-331-1771 

IL Elk Grove Village, Midwest Meridian .. 312-64(}-9540 

IA Cedar Rapids, Midw,est Meridian ...... 319-365-6561 

MA W. Newlon, Larcom Inc. ..., ........... 617-244-2053 

MN .Prior Lake, Midwest Meridian ......... 612-447-8222. 
MO M;lryland Hgts., Midwest Meridian .... 314-878-4441 
NY Greenlawn, Reflex Elclm. ............. 516-549-1888 

OH Fairlloln, Midwest Meridian ........... 513-879-7100 

OR Beaverton, Ravencrail .. .............. 503-646-9261 
PA Clifton Heights, Eastern Sis. 215-622-1000 

TX Ft Worth, Midwest Meridian ........... 817-654-2132 

CLiMATRONICS, 140 Wilbur PI. Bohemia, NY 11716, Tel: 
516-567-7300, Telex: 971329; Empl.: 46 

. CLINTON ELCTRNS.' 67CJl Clinton Rd., Rockford, IL 

.61111, Tel: 815-833-1444, Telex; 257-484; Sls.Mgr:John 
Hartman 

CLiPLITE, See Visual Communications 

CMC INSTR DIV., Connecticut microComputer Inc. 
568 Danbury Road, New Milford, b 06776, Tel: 203-354-
9395, TWX: 710-456-0052; SIs .. Mgr: Shirley Fletcher 

fh?CJ2' 7~ 
~. 

POWER SUPPORT EQUIPMENT 

CML MACARR DIV., Marine Electric RPD, Inc., 666 
Pacific St, Brooklyn, NY 11217, Tel: 718-857-2400, Telex: 
12-5327; FSC 1\10.: 00062; Empl: 100; SIs" Mgr: GarY 
Mandell .................................. 0.1908-1909 
(, 

Local Sales Offices & Reps 
MA Sharon, Adcour Inc. ................... 617-764-8123 
MI ' Delroi~ Bill Teplitz Associates ........ 216-439-3265 

. OH Cincinalli"Teplitz A$socs. ............. 513:481-1648 
OH Cleveland, Teplitz Assocs. ............. 216-439-3265 

CMV SOFTWARE SPECIALISTS INC., 2720 W. 12th 
Stree~ Sioux Falls, SO 57104, Tel: 605-338-6645 

COAST COIL CO. 5333 W. Washington Blvd., Los Angeles, 
'CA 90016, Tei: 213-936-6188;' Empl: 50 

COAsTCoM. P.q ~x 27068, eoncoid. CA94527, Tel: 
415-825-7500, TWX: 91(}-481.:s781; FSC No.: 415 

682-2015; Empl: 180; Sis. Mgr: Scott Ledgerwood 

COAXIAL DYNAMIcs, 15210lndusttial Parkway, 
Cleveland, OH 44135, Tel: 216-267-2233,Telex: 980630; 
Empl:3e;' Sis. Mg;l R J. Scott ................. 0.1203 

Local Sales Offices & Reps 
AZ. Tucson, W.J.M. SaleS ........... ' .... , 602-886-41;147 
CA North Highlands, Robert He Hutter & Assoc. 

................... '.' . . . . . . . . ...... .. . ... 916-961-8391 
DE Newark, Tom Wright & Assoc. , ....... 301'398-3748 
IA Cedar Rapids, S & 0 Saies ..... ; ..... 319-393-1845 
OH· Daylon, R.PA Co. .. ...... "'.......... 513-252·7067' 
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Manufacturers and Sales Offices Directory 

COBA, INC. P. O. Box 149208 28TH Ave. No, Plymouth, MN 
55441, Tel: 612-559-3772; Empl.: 6 ...... 801535-1537 

LDcal Sales Offices & Reps 
AZ Phoenix, ERron ....................... 602-266-2164 
CA Brea, Masco .......................... 714-529-0867 
CA Los Angeles, Masco .................. 213-295-7782 
CO Aurora. Mountain View Mktg. . . . . . . . .. 303-360-9641 
CT Guilford, A & M E1ectms. .............. 203-453-1612 
IN Indianapolis,lnsul-Aeps, Inc. .......... 317-251-1994 
MA Needham, A & M Eleclms. ............ 617-444-8170 
MI Brighton, AP i\SSOCS- ................. 313-229-6550 
MN Mound, Allyn Assocs. ................. 612-472-4784 
MO Gladstone, DeIRron Co.. Inc ............ 816-436-7445 
MO St Louis, DeIRron Co, Inc. .. .. .. .. .... 314-869-4779 
NY Great Neck, MOS Assocs. ............ 516-487-3966 
OH Dublin, AP Assocs. .......... .. .. ... 1-800-624-5496 
OH Fairview Parik. AP Assocs. . • . . . . . . .. 1-800-624-5496 
OR Tigard, Electronic Comp. SIs. . . . . . • . .. 503-245-2342 
PA Horsham, Da/brook ................... 215-441-8360 
UT Murray, Mountain View Mk1g. ..... • . .. 801-284-8488 
WA Mercer Island, Electronic Conip. Sis. .. 206-232-9301 
Can Point Claire, Quebec, COBA Elctms., Inc. 

. . . . . .. . . . .. . . . . . . . .. . .. . . . .. .. . . . . .. .. 514-694-1335 

LDcal Distributors 
AL Huntsville, Component Distrs. ..•..•... 205-883-7501 
AR Little Rock, Component Distrs. .•..•... 501-227-6278 
CA Hollywood, Yale Elec. ................. 213-465-3186 
CA Manhattan Beach, Prime Electro ...... 213-379-3842 
CA San Carlos, Logan Elctms. ............ 415-594-0700 
CA Sante Monica. Master Distrs. .......... 213-452-1229 
CA' Sunnyvale, Target Elctms. ............ 408-734-5611 
CO Englewood, Industrial Elctms. ..•..•... 303-694-9444 
CT SheRon, Century Elec. Supp. .........• 203-736-2684 
FL Fort Lauderdale, Component Distrs. ... 305-971-4950 
FL' Fort Lauderdale, KSM Elctms. ... . . . .. 305-971-5900 
GA Atlenta, KSM E~ ................. 404-458-2013 
GA Norcross, AP SIs. Co. ............... 1-800-624-5496 
IL Chicago. UPCO Distrs. ................ 312-631-1122 
MD Beltsville, Petricko SIs., Inc. .•.....•..• 301-937-4960 
MO Valley Park, Beckwith Computer & Elctms. 

.. . . . .. . .. .. . .. . .. . . . . .. . . . .. .. . . . .. . .• 314-225-4846 
NC Raleigh, Component Distrs. ........... 919-834-9465·' 
TX Dalles, Heilind EIctms., Inc. ............ 214-351-2050 

COBEHN, INC, 226 Passaic Ave., Fairfield, NJ 07006, Tel: 
201-227-6675; EmpL: 5; Sis. Mgr: George L Henzel 

COBER· aCTRNS.. 102 HarniROn Ave., Stamford, CT 
08902, Tel: 203-327-0003, TWX: 710-474-3371; FSC No.: 
28909; EmpL: 100; SIs, Mgr: Saul Haffner 

CODAR TECHNOlOGY, INC., 1428 Florida Avenue, 
Longmont, CO 80501, Tel: 303-776-0472; Empl.: 18 

CODENOll TECHNOLOGY CORP., 1086 N. Bwy, 
Yonkers, NY 10701, Tel: 914-965-6300, Telex: 846159; 
SIs. Mgr: Lori Principe 

COOl SEMICONDUCTOR, INC. 350 Hurst Ave, Unden, 
NJ 07036, Tel: 201-662-8484, Telex: 844-796; FSC No.: 
18352;19500; EmpL: 48; SIs. Mgr: Joe LeBrune; Dist. 
Mgr: Joe LaBruna 

COGENEL/ENTRELEC DIV. 2 Ram Ridge Rd, Spring 
Valley, NY 10977, Tel: 914-425-7480, Telex: 0998619; 
Empl.: 50; SIs. Mgr: F. D. Leynaert 

COGNITRONICS, 25 Crescent St, SIari!ford, CT 08908, 
Tel: 203-327-5307, TWX: 710-474-3523; Empl.: 200; SIs. 
Mgr: Vincent Harrison/Lawrence GanzaJl 

COHERENT COMMUNICATIONS SYS. CORP. 60 
Commerce Dr, Hauppauge, NY 11788, Tel: 516-231-1590, 
Telex: 94-1439; Empl.: 175; Sis. Mgr: Bertram J. Ralph 

COHERENT, INC. 3210 Porter Dr., Palo Alto, CA 94304, 
Tel:415-493-2111,Telex:34-8304;Empl.: 1,300; SIs.Mg,: 
William Shiner/Paul Crosby 

COHU, INC. Elctms. Div., Box 85623, San Diego, CA 
92138, Tel: 619-277-6700, TWX: 910-335-1244; Empl.: 
178; SIs. Mgr: H. Winter 

COILCRAFT,1102SilverLakeAd,Cary,IL60013, Tel: 312-
839-6400, TWX: 910-651-2251 

COIL -a CORP. 340 Bronxville Ad, Bronxville, NY 10708, 
Tel: 914-337-4775; EmpL: 12 

---- Advertisement ----

Our line of tunable RF coils affords highest Q 
·and stability in filter applications from audio 
thru VHF. Values of.027 to 100,000 uH spaced 
in a 10% series have overlapping turning 
ranges. We also make wideband matching 
transformers, power splitter combiners, 
Directional couplers. audio transformers, fixed 
and tunable mters. We will also design and 
fabricate any of the above items to your specific 
requirements. 

COIL TRONICS INC. 984 SW 13th Court, Pompana Beach, 
FL 33089, Tel: 305-781-8900, TWX: 510-956-3142; Empl.: 
130; Sis. Mgr: Lynn A. Hayden 

COLBER CORP., 26E Buffington St, Irvington, NJ 07111, 
Tel: 201-371-9500, TWX: 710-995-4416; EmpL: 50; Sis. 
Mgr: Roberta Bryner ........................... A.1832 

LDcal Sales Offices & Reps 
CT Vernon, G.M. Assocs. ................. 203-646-4443 
IN Fort Wayne, WaRer W. Bieberich ...... 219-432-2537 
MI Grosse Pointe Fanns. Ed Walter ...... 313-882-3746 
PA Oreland, CMS Ml<tg. .................. 215-887-1325 
TN Fairview, Walter W. Bieberich ......... 615-799-0120 

COLE-HERSEE CO. 20 Old Colony Ave., Boston, MA 
02127-2467, Tel: 617-268-2100, Telex: 94-0901; SIs. 
Mgr: Wesley L Peterson 

caL. 
INS l"R U MEN Teo R p. 

COLE INSTR., 2650 S. Croddy Way, Santa Ana. CA 92704, 
Tel: 714-556-3100; EmpL: 50; SIs. Mgr: P. Hanson 
......................... : ....................... 801538 

Local Sales Offices. & Reps 
AL' Huntsville, Rakes Engrg. & Mklg. ...... 205-533-3763 
AZ Scottsdale, Semi Systems Arizona Inc. 

.................................. : .... 602-991-1151 
CA Anaheim, Gabriel & Assocs. .. ~ . , .. ... 714-666-0860 
CA Santa Clara, Context Engrg. ... . . . . . .. 408-748-8676 
CT Glastonbury, Barton Assocs. .......... 203-633-9417 
HI Lihei, Aloha Assocs. .................. 808-941-1574 
IL Wheaton, Chadra Schilke & Assocs. .. 312-653-6126 
KS Merriam, Mict.Nest Technical SIs. ...... 913-236-6555 
MD Silver Spring. c.irwithen Assocs. ...... 301-589-9040 
MA Salem, Barton Asscos. ......... : ...... 617-745-4310 
MI Birmingham, Forand Sis. Co. .......... 313-644-0087 
MN MinneapoYs, Voltage Control Sis. ..... 612-553-1051 
MO St Charles, Midwest Technical Sis. ... 314-441-1012 
NJ Garwood, E.R Mertz & Assocs. ....... 201-232-4643 
NM Albuquerque, Semi Systems Arizona Inc. 

.. .. .. .. . .. . . . . .. . . .. . .. . .. .. .. . . .. .. .. 505-344-1517 
NY Fayetteville, RD. Sherman Inc. ........ 315-637-9861 
OH Cleveland, Jim Finnegan & Co. .. . . . .. 216-238-5905 
PA Broomall, TCA ........................ 215-353-2022 
TX DeHes, Control Components Inc. ...... 214-458-8877 

COLEX,INCORPORATED, 15028 BeRway Dr, Dallas, TX 
75234, Tel: 214-4se-2779, TWX: 703143 CLEX US; Empl.: 
25; Sis. Mgr: Joe Dean; Dist. Mgr: Joe Dean 

COlliNS AVIONICS DIVISIONS, Rockwell'lnIL, 400 
Collins Rd. NE, Cedar Rapids. IA 52496, Tel: 319-395-1000, 
Telex: 464-421, TWX: 910-525-1321; EmpI.: 4,325; Sis. 
Mgr :R. D. Thorpe 

COlliNS TRANsMISSION SYS. DIV., See Rockwell 
InlL, Commercial Elctrns. Opers. 

COLLMER SEMICONDUCTOR, INC. 14368 Proton Rd., 
Dallas, TX 75234-3335, Tel: 214-233-1589, TWX: 910-
880-5482; Ernpl.: 20; SIs. Mgr: Gene Uecker 

COLUMB 

COLMAN MOTOR PRODUCTS, INC. A Barber
Colman Co. P. O. Box 1240, Rockford, IL 61105-1240, 
Tel: 815-968-0660, Telex: 4330367; Empl.: 600 

Local Sales Offices & Reps 
AR Fort Smijh, Electro-Related Prods. .. ,. 501-452-4030 
CA San Jose, Motion Contro~ Inc. ... . . . .. 408-99HJ544 
CA San Marino, Motion Control Southern 

, ...................................... 818-796-0189 
CO Longmont, Todd & Fry Assoc ......... 303-776-7331 
CT So. Windsor, Maher Assoc. . . . . . . . . . .. 203-644-2481 
FL Boca Raton, E. A. Kershaw & Co. ..... 305-482-3003 
IL Northfield, Lenhart Assocs., Inc. ....... 312-446-7460 
IN Ft Wayne, Menze Sis. .. .............. 219-747-5616 
MA Lynn, Maher Assocs. ........ , ......... 617-581-3244 
MI Detroi~ B.L Hilt & Assoc. .. ........... 414-476-2210 
MN Minneapolis, Jos.(;o/Mellus,lnc. ...... 612-861-3343 
NJ River Edge, Maher Assoc. ............ 201-261-2225 
NJ Williamstown, Precision Motion Sis. ... 609-629-4757 
NY Albany, Robert F. Lamb Co. ........... 518-869-3355 
NY Buffalo, Robert F. Lamb Co. ........... 716-874-4900 
NY Rochester, Robert F. Lamb Co. . ..... , 716-323-1250 
NY Syracuse, Robert F. Lamb Co. ........ 315-455-2469 
NC Garner, Candor Co. ................... 919-779-1855 
OR Portland, DHS SIs., Inc. ...... . . . . . . . .. 503-285-9790 
OK Tulsa, J. B. Guentl'ler,lnc .............. 918-860-5126 
PA Abington, 1001. MkIs. Specialists ....... 215-659-0444 
SC Greenville, Candor Co. ................ 803-297-6261 
SC Myrtle Beach, Candor Co. ............. 803-448-8361 
TN Chattanooga, Candor Co. . ... :........ 615-894-9686 
TX Austin, J.B. Guenther,lnc. ............. 512-472-3825 
TX Dallas, J. B. Guenther, Inc. .. ...... ~ ... 214-691-8500 
VA Blacksburg. Candor Co. . ............. .' 703-95;3-2197 
WI Milwaukee, Badgerep ................. 414-258-8630 
EXP WI, Milwaukee, Dummann World Trade 

.. . . . . . . . .. .. . . . . . . .. . . . . . . . . .. . . . . .. .. 414-464-0100 

COLORADO CRYSTAL CORP., 2303 W. 8th St, 
Loveland, CO 80537, Tel: 303-667-9248; FSC No.: 33096; 
Empl.: 135; Sis. Mgr: David Lind ........ " ..... A.1324 

Local Sales Offices & Reps 
CA Los ARcs, Kolrn Mklg. Assoc. ...... . .. 415-948-2835 
CO Loveland, Morbak Mklg. .. . . . . . . . . . . .. 303-869-8900 
KS Mission, Robinson & Assces. ......... 913-262-1374 
MA Randolph, Bengal ..................... 617-961-4120 
OR Beaverton, L D. Elctrns ............... 503-649-6177 
PA Glenside; Koebert .................... 215-887-2310 
WA Spokane, L D. EIctms. ............... , 509-922-4883 

COLORADO DATA SYSTEMS, INC. 3301 W. Hampden 
Ave, Unij C, EngleWood, CO 80110, Tel: 303-762-1640, 
TWX: 910-933-0193; Empl: 35; Sis. Mgr: Louis J. Klahn, 
Jr.; Dist. Mgr: Louis J. Klahn; Jr. 

LDcal Sales Offices & Reps . ". 
AZ PhoeniX, Odyssey 1 . . . . . . . . . . . . . . . . .. 602-246-8846 
NY Rochester, Scientific Dves., New York, Inc. 

....................................... 716-334-2445 
CA San Jose, Moxon Elctrns. ............. 406-298-7290 
CT Mt Carmel, Scientnic Dves.-cT. ....... 203-248-9361 
PA Springhouse, Pennsylvania Sci. Dves. . 

....................................... 215-643-3335 
WA Bellevue, ShowaRer Instrs., Inc. . ...... 208-746-7970 
MA WaRham, Scientific Dvcs.-New Eng., Inc. 

....................................... 617-890-2252 
MO Maryland Heights, DyteciSouth, Inc ... '314-569-2990 
Can N. Vancouver, B.C, Jerome & Francis Co., Ltd. 

.................................... : . .. 604-986-1286 
NJ Teaneck, Scientific Dves. East, Inc. .... 201-637-8720 
NM Albuquerque, Odyssey 1 .............. 505-265-6645 
CA AnaheIm. Moxon Elctms. ............. 71.4-635-7600 
OH Dayton, WKM, Inc. ............. ..... .... 513-434-7500 
CO Englewood, Odyssey 1 ............... 303-773-8176 
TX Dallas, Data Mktg. Assocs., Inc. . ....... 214-661-0300 
FL Melbourne, Saber Assocs., Inc. ........ 800-327-0653 
IL Arlington Heights, Dytec/Central, Inc. 

....................................... 312-394-3380 
VA Mclean, Creative Mklg. Assocs., Ltd. ". 703-442-9100 
Can Qttawa, Ont, A.LM. Elcirns., Inc ........ 613-722-8286 
MN St Paul, Dytec/North, Inc ............. 612-645-5816 

COLORADO VIDEO, INC., Box 928, Boulder, CO 80306, 
Tel: 303-444-3972, TWX: 910-940-3248; Empl: 47; SIs. 

. Mgr: Jim Dole 

COLORGRAPHIC COMMUNICATIONS CORP. 2379 
John Glenn Dr. Ste. 105, P.O. Box 80446, Allanta. GA 
30386, Tel: 404-455-3921, Telex: 700574; Empl.: 50; SIs. 
Mgr: H. Woody Pritchett 

COLUMBIA CHASE CORP. HUMISEAL DIV., See 
HumiSeal Div. 

COLUMBIA COMPS., 9 Division St, Sidney, NY 13838, Tel: 
607-563-3520; FSC No.: 59178; Empl.: 12; Sis. Mgr: Helen 
Montren 
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COLUMB Manufacturers and Sales Offices Directory 
COLUMBIA ELEC. MFG, 4519 Hamigon Ave. N.W. 

Cleveland, OH 44114, Tel: 216-361-8060; EmpL: 60; Sis. 
Mgr: Ii. W. Sussman 

COLUMBIA B.CTRN. CABLES DIV, See Carol Cable 
Co, Inc, Columbia Elctrn. Cables Div_ 

COLUMBIA RESCH. LABS, Macdad8 Blvd. & BuIIenS La. 
Woodlyn. PA 19094. Tel: 215-532'-9464, TWX: 51o-sae. 
3625; FSC No,: 07571;.Empl.: 90; Sis. Mgr: Jack Sarty 

COLUMBUS ELEC. MFG. Box 289A At # 2, Piney FIala, 
TN 37686, Tel: 815-536-8191; Empl.: 160' 

NY LynbroOk, HLJ Comp. Tech. ........... 516-599-_ 
NY Macedon, M M. Hare Co. ............. 315-988-3742 
NC Raleigh. Conley Assocs. ....... "..... 919-876-9862 
OH Cleveland, Baehr-Gr!>8n1eaf & Assocs. 

............... ' •. " ............. , ..... 216-221-9030 
OH Columbus, Baehr-Greenleaf & Assocs. 

............... , . .. .. . .. .. .. . . . . . . . . ... 614-486-4046 
OH Dayton, Baehr-Gr8!'Illeal & Assocs. ... 513-439-0724 
OR Portland, Sysc<im Sis. co. ............. 503-644-2505 
UT San Lake City. PLS Assocs. .•......... ·801-466-8729 
WA Bellevue. Syscom Sis. Co. . , . : ... .. ... 20&'841-5080 

COMMlfNIC~'nONS TECI1NQux>Y . CORP •• 2237 
Colby "'ve...Los Ar)geIe$. CA 90064. T"I; 213-478-5061. 

COLUMBUS INSTRUMENTS, 950 N. Hague Ave.. 1WX: 910-342-6983; EmpL: 250 

~!~::;J!:~~614-48&-6176, Telex: 246514; cOMMUNICATION TECHNIQUESiNc'i36-Route io. 
. East Hanover. ~.J07~ Tel: 2Q1-81J4..256D. 1WX: 710. 

COMARK CORP, 93 W St. P.,O. Box 474. Medfield, MA 
02052, Tei: 617-359-8161. Telex: 703156; Empl: 50 

COMCLOK, INC •• 1142 No Gilbert St.,· Anaheim, CA 92801. 
Tel: 714-991-1580. BOo-654-XTAI., 1WX: 910-591-1892; 
Sls.Mgr: Herb Plumholf .""" .• "".;"" "" A.1325 

Local Ss/~ Offices & R,eps 
AZ Scottsdale, Western High Tech Mklg. 

CA 
'MA 

NM 

................. , . . . . . . . . . . . .. . . . . . . .. 60.2-949-0873 
Arcadia, HMC ............. : .' .. : ........ 816-447-0958 
Malden. J-K As,soca ........ , .... ~.... 617-321-2922 
Albuquerque. Western High Tech MkIg. 
.. . . . . . .. . . . .. .. . . .. .. .. . .. .. .. .. . . .. .. 505-262-2461 

TX HoustOR. TCI Elctms .................. 713-774-5019 
VA Front Royal. Eitrori Sis., Ltd. ., •........ 703-635-7201 

COMDATA CORP. 7900 N. Nagle Ave.. Morton Grove, Il 
80053. Tel: 312-470.9800 

. 986-6265; FSC No,: 53213;: Sis. Mgr: Louis R.Trummel 

COMPAC. 279 $kidmore·l'Id.. Deer Park,'NY 11729,Tel: 
516-667-3933. 1WX: 510.227-1064; FSC. No.: 62099;. 
Empl: 50; Sis. Mgr: Peter·c. Rao 
"""""".":".,, A.l594. 1106-1707; Col046:1049 

Looal Sales Offices & Reps . 
AZ Scottsdale, Territorial MJrtg; .....•..... 602-994-6665 
CA Agoura. Cel-Rep """""" .""",,. -213-991-1940 
CA Cupeitino. Dura EIctn). Sis. .... . . . . . .. 406-255-2084 
FL Clearwater. Beecon EIcim. AssOc ..... ·813-796-2378 

COMDESIGI'll7518.KeIIoggAve.Goleta.CA93117.Tel:. Il Prospect Heights"FHek, Inc. '""."" 312-459-6170 
805-964-9852, 1WX: 910-334-1189; Empl.: 125" Sls.Mgr: IN Ft Wayne, R-Tek,1nc. ",. ".;'''''' " •. 219-432-8783 
Ralph M Armstrong; Dis!' Mgr: Donald Sullivan . 'MA Haveril~ L-K Assoc, " ...... " .. "",,. 617-373-1313 

N.J HaddOnfield, Milis-Browri Assoc. "" ... 609-429-1005 

COMLINEAR CORP. 2468 E. 9th St., Loveland, CO 80537. 
Tel: 303-669-9433. Telex: 45-0681; FSC No.: 62839; 
Empl.: 40; Sis. Mgr: John Perzow 

NY Deer Park, Compac """"" .. "",,. 516-667-3933 
NY Stoney Brook. Gama Metro """"'" 516-751~2072 

NY Utica. B. D. Hummel Co. """"""" 315-736-7821 
TN Johnson City. Beacon Elctrn AssOc. ,. 615-282-2421' 

COMMERCIAL ELEC. HEATING DEVICES 8. MFG_' TX ~land.carey.McMahill&Zerl>e "" 214-681-1414 
INC .• 1008 E. Garvey Blvd., Monterey Park, CA 91754. Tel: TX HOuston. qarey. McMahill & ZerI>e' ,,0,713;-771-1500 
213-288-9445; Empl:12 . VA Fairlax.S<mibleyASsoCs. .""" .. "".703-591-3008 

Local Distributors 

COMMERCIAL SYS. LABS, Commercial Sys. Grp.. 
P:O. Box 2710. AUbum, AL 36831,Tel: 205-821-1133;' Sis. 
Myr: Buzz M"",hon; DiSt: Mgr: Buzz Mershon 

COMMUNICATION ASSOCS~. 200 McKay Rd., 
Huntington Sta, NY 11746. Tel: 516-271-0aoo, Telex: 510. 
226-6998; Empl.: 150; Sis. Mgc Alfred Carlson 

COMMUNICATION CABLE; 5 Glen Rt£ Manchest~.Cf 
06040. Tel, 203-647-1468; .EmpI.: 40; Sis. Mgr: E. V. 
Marozzi . 

COMMUNICAtiON CABLES & CONNECTORS, The 
Dutton Co .• 8255 Black Run Rd. Nashporl" OH 43830. 
Tel: 614-828-2468; Empl.: 30; Sis. Mgr: Don RitterbusCh; 

, . Disl. Mgr: Don RitterbOsch . 

COMMUNICATION MACHINERY CORP. 1421 State 
,St; Santa Barbara, CA 93101, Till: 805-963-9471, 1WX: 
910-334-3508; Empl.: 50; Sis. Mgr: Ru~ Sharer 

,.COMMUNICATIONS INSTRS., I.NC., Box 520. 
Fairview. NC 28730. ,el: 704-628-1711, Telex: 577436; 
FSC No.: 56614; Empl.:450i Sis: Mgr:,R MCClinton 
....................... , .. , .. , ............. 1101298-1301 

Local Sales Offices & Reps 
AL Hunlsllille. Conley ASsoCs. •.. oO •••••••• 205-882-0316 
AZ Phoenix, Pt..sAssoc. Inc. ." ..... , ... " 802-246-8477 
CA Los Angeles, Wiley Co. ... : .... : ...... 2}3-866-1611 
CA san Diego. Wiley Co. ..... ,.... ....... 61'9-571-2661 
CA ·SantaClate. ROSS Mklg. ......... : .... 406-988-81.11 
CO EnglewOOd, PLS Assocs. ............. 303-773.1218' 
CT GuiHord, A & M Elctrna ............... 203-453-1612 
FL. Boca Raton. ConleyASsoCs. ......... 0< 305-395-3108 
FL . Ovieda, Conley Assoca .............. .305-365-3283 
FL' Tampa. Conley As~a ..... ,' ......... 813-88$.'7658 
GA Atlanta, Conley Assocs. '. . . . . . . . . . . . . .. 404-447-6992 
IL Glenview, CII' .0 ....................... 312-792-2508 
IN Indi.anapolis, Schank Elctrn. MkIg. ...... )l11.842~04 
IA Cedar Rapids, C.-H. Hom &'AssOca .. 319-393-8703 
KS Desoto. Midtec Assoca ........... " .. 91'3-441-6565 
MD Ellicott City. Doss Elctma ,., ...... ,... 301-465-.1336 
MA Needham, A & M Elctms. " .. " ... ,,:. 617-444-8170 
MO St Louis, John G. Macke Co .. , ... ,.,. 314-432-2830 
NM Albuquerque, PLS ASsoCs. ............ 505-255-2330 

AL Huntsirjlle; Component Oistrs. .. " .... " 205'883-7501 
AR Little RO<jk. Component Oistrs. ........ 501-227-6278' 
CA Cupertino, Elctm. Resources .........• 408-996-8858 
FL Ft Lauderdale, Component Oistrs. ., .. 305-971-4950 
LA New Orleans, Component Distrs. . . . .. 504-525-9668 
NY Deer Park, R F. Comp. Sources ."... 516-242-6748 
NY Utica, B. D. Hummal Co ....... " .. " .. 31,5-736-7821 
NC Raleigh. Component 0iStrs. ....... , ... 919-781-0262 
VA Falls Church, Componant Distrs. ...... 703-241-8227 

QOMPACT SOFTWARE. INC., Comsa:1 Corp .• 1131 
San Antonia Rd., Palo Ano, CA 94303. Tel: 415-966-8440; 
.SIs. Mgr: Henry Wong ." ' 

COMPE)( CORP.,SSA East Main Sl, Margon, N.J 08053. 
Tel: 609-596-9368; Empl.: 13 . 

Local Sales Offices & Reps 
AZ Phoenix, Odyssey 1 .. .. .. .. ... .. .. ... 602-246-8846 
CA North HollywOOd, Crown Elctrns.lnc. .. 

, ....................................... 213-877-3550 
. CA. Saratoga. E. Reid Miller; Corp. ........ 406-25.7-6927. 
FL . Boca Raton, R.W. Milscher Inc. .. . "" 305-388-3841 
NH Amherst, Callahan & Treriiblay .• "..... .603-883-.9000 
N.J Englewood. Cooper Assocs. " ... "". 20)-871-4965 
N.J Morrestown. Stern ASsoCs." . .•..... , ... 609-234-0661 
NM Alburquerque, Odyssey 1 ......... :... 505-265-6~5 
NY 8Ulfato; R.W. Mitscher Co .• Inc. ....... , 716-633-7970 
OH L8ncaster. Cain-Forlaw Co., Inc... .. ... 614-654-4800 
TX Dallas, Texas Avionics ........ : .. , .. ;. 214-383-6324 
Can Neapean, Ont., Intrade Canada, lric. ... 813-727-1272 

,COMPLEXX SYSTEMS INC. 4930 Research Dr. 
Huntsville. AL 35805. Tel: 205-830-4310, Telex: 680114; 
Empl: 30; Sis. Mgr: BiIlTho~ Dist. Mgr: Pat Bourgaoi~ 

COMPLIANCE DESIGN INC, 593 Massachusetts Ave.. 
Boxboro, MA 01719. Tel: 617.264-4i;68; Sis. Mer: Ira 
Bany 

COMPONENT GENERAL, INC .• 13620 Wright. Cir. 
Tampa, FL 33625. Tel: 813-855-6655; Empl.: 30; SIs. Mgr; 
James A Cook , 

Local Sales Offices & Reps 
CA Irvine. EBA ..... ~ ....... " .... " ..... " 714-857-6079 
CA Los Ang!>Ies. EBA .................... 213-822-7510 

CA PalO Alto, Mollard MkIg. ............... 415-961-D456 

. ~ WAndovaahinglonBee' M~~ Co. ............. 202-296-7 2497 
er. ~ .................. 617-4 5-2124 

MN "!Iinneepolis, ComsIrand .............. 612-788-9234 
MO Grandview. R. R. Burton .... " .. "" .. 816-76?-5385 
NY Bayside, Ro~ Diamond Inc. .... :.,.. 718-423-7330 
NY Buffalo. Ed Westgren Assop. ..,....... 716-632-0011 
PA Lafayette Hill. M. Lader Co. .. .. .. .. ... 215-825-3177 
PA Murrysville, Pittsburgh Sis. Assoc. ..... 412-327-3268 
EXP CT. Stamford, ~I DeViCeS •• :..... 203-322-7300 

COMPONENT MFG. SVC, INC. 1 Component Park, W. I 

. Bridgewater. 1M 02379. Tel:. 617-SBo-0111.:1WX: 710-
'\ 390-1081; Empl: 500; SIs. Mgr: R. E. Owens; Dist. Mgi: 

R E. Owens . 

COMPONENT .RESEARCH CO_ INC.; 1655-26 St., 
Santa Monica, CA 90404. Tel: 213-829-3615, 1WX: 910-
343-6864; FSC No.: 12517;Mullipl,,;Empl: 230; • Sis. Mgr: 
Sylvia Kellerman ..................... ; .. ; A.l014-1063 

COMPONENTS CORP •. 6 Kinsey PI, Denville, N.J 07834. 
Tel: 201-627-0290; FSC No.: 26364; Empl: 20; Sis. Mgr: 
W.H.Gordon 

COMPONENT SPECIALTIES'CORP., 9143 E. La Ro.sa 
·Dr., Temple City. CA 91780, Tel: 213-283-0015; FSC No.: 
28984; Empi" 45; Sis. Mgr: D.R Heins 

. HlCCJMPUTi. fER7 
fSrl..lJ2RCJDUCTS L 

PDWER CDnVER51Dn GRDUP 

COMPOWER DIV., Computer Prods., Inc., 2220 
Lundy ",ve. San Jose, CA 95131, Tel: 408-842-1800. 
Telex: 172760 Compower Corp.; Empt: 116; Sis. Mgr: Lyle 
Bennett; Dist. Mgr: Tau. A Pettebone . 
........................ 0.1446, 1~52.1558. 1594-1585 

Reier to, Computer Prods.. Inc.. POmpano Beach,. FL for 
sales ~ffices and representatives arid fordist.ributor listings. 

COMPUCART. Versa Tee Corp. 107 N. Rome Ave. 
Tampa, FL :33606. Tel: 800-237-9024, 813-251-2431 

COMPUCORP, 22,11 MIchigan AVe.. Santa Monica, CA 
90404, Tel: 213-829-7453, Telex: 4720106. 1WX: 910-
342'6510; Empl.: 450; Sis, Mgr:Joe Thorpe; Dist. Mgr: 
Richard Venn 

COMPU-LITE CORP .• 711 W. 171h St # F12, Costa Mesa, 
CA 92627, Tel: 714-645-1501; FSC No:: 51420; EmpL: 50; 
SIs. Mgr: W.O. Cobben 

COMPUNETICS. INC. 2000 EldoRd.. Monroeville, PA 
15146,.Tel: 412-3~3-8110; EmpI.: 100; Sis. Mgr: Jerry' 
Schmitt , 

Local Sales OffiCes & Reps 
CT Marion, Sands Co., Inc. ................. '203-626-4363 
FL .Ft Lauderdale;SoUIhlarid Comp..lnc. 
MI Troy. C. B. Jensen & Assocs. ......... 313-643-0506 
MN Mound. Allyn Assocs. "."............ 612-472-4784 
MO St Louis, Harris-Hauson Co. .......... 314-432-3611 
N.J Wayne. SHL Assocs. ............ , ..... 1. 201-790-1714 
NC . Smnhfield, ADI ..................... ". 919-934-8136 
OH Cleveland, jim Finneg,m & Co. _ , •..... '2.16-238-5905 

COMPUPRO, 3506 Bre8kwater Ct: Hayward, CA 94545; 
Tel: 415-766-0909; Sis. Mgr: Jim Lanphear;Disl. Mgr: 
Kevin Coonan 

·coMPuscAN, INC .• 81 Two Bridges Rd. Bldg. No. 2, 
'F,airfield,N,J 07006. Tel: 201-575-0500; Empl: 300 +; Sis. 
Mgr: Peter F. PoUzzano 

" 
COMP-U-STAFF.l Investment P~ Towson. MD 21204, Tel: 

.301-826-Q768; Empl; 180;Sls.,Mgr: Catherine Harper 

COMPUTALKER, CompUvoice. Inc. 1730 21st s,treel, 
Santa Monica, CA 90404. Tel: 213-828-6546; Empl,: 5; Sis. 
Mgr: Ron Anderson; :Obit.. Mgr: ~o~ Anderson 

COMPUTER AVIONICS. 2soiJthgateDr. Mt'C....;"el.IL 
, 62863. Tel: 61.8-263-4343; EmpI.: 84; Sis. Mgr,; Jerry R. 

Hart 

COMPUTER· CABLE & PR06s. INC •• Allil. vertex 
E1ctma. 147 Gazza BIvd. .. Farmingdale, NY 11735, Tel: 
516-293-1610, Telex: 1~3155:1WX: VERTE.X FDLE; FSC 
No.: 6T5()0; Empl: 100; Sis, Mgr: Michael Scanzano;Dist. 
Mgr: Penny Sh'lw. 0 . . 
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Manufacturers and Sales Offices Directory 

C COMPUTER COMPONENTS INC. 
629 FIFTH AVENUE, PELHAM, NEW YORK 10803 

COMPUTER COMPONENTS, INC., 629 Fifth Ave., 
Pelham, NY 10803, Tel: 914-738-1611; FSC No.: 12965; 
EmpL: 25; Sis. Mgr: G. Tsokris ................. 6.1307 

COMPUTER CONVERSIONS CORP., 6 Dunton Ct., E. 
Northport. NY 11731. Tel: 516-261-3300, TWX: 510-226-
0448; FSC No.: 51086; Empl.: 100; Sis. Mgr: S. J. Renard 
.......................................... 0.1140-1141 

Local Sales Offices & Reps 
CA Buena Park, Motion Control .. 
CA N. Hollywood, Crown Elctms. 
CO Denver, WH Howard Co ..... . 
IL Downers Grove, GnH SIs. .......... .. 

.. .. 714-994-6952 
213-877-3550 
303-426-3499 
312-985-3764 
617-731-0858 
313-289-3374 
612-835-2044 
716-377-3018 
704-933-1762 
412-366-6664 
214-363-7584 

MA Brookline, Technology Prods. ........ . 
MI Newport, Industrial Sensors .......... . 
MN Minneapolis, Busch Elctms. . ......... . 
NY Penfield, Barthel Entprs. . ............ . 
NC Kannapolis, Bass & Assocs. . ........ . 
PA I~goma, Greye Glass ................ . 
TX Dallas, Jacobson Co. .. .............. . 

COMPUTER CORP. OF AMERICA, 675 Massachusetts 
Ave., Cambridge, MA 02139, Tel: 617-492-8860, Telex: II 
710-320-6479, TWX: 710-320-6479; Sis. Mgr: Mr. Robert 
Roda 

COMPUTER DESIGN .& APPLICATIONS INC., 411 
Waverly Oaks Rd., Waltham, MA 02154, Tel: 617-647-
1900, Telex: 232-2240; Sis. Mgr.: Thomas Goliash 

COMPUTER DETAILING CORP" 301 York Rd., 
• Warminster, PA 18974, Tel: 215-675-4831; Empl.: 10; Sis. 

Mgr _. Norman Alterman 

COMPUTER DEVICES, 749 Middlesex Turnpike, Nutting 
Lake, MA 01865, Tel: 617-663-4980, Telex: 949398; Empl.: 
100; Sis. Mgr.: Robert L Hengen; Dis/, Mg,: Dick Leeman 

COMPUTER • DEVICES CORP., 63 Austin Blvd., 
Commack, NY 11725, Tel: 516-543'-4220; Empl.: 50 

. A·1487 

Local Sales Offices & Reps 
MD Battimore, R.AWaferAssocs. ... 301-744-1133 
EXP NY, New Rochelle, Montclair Elctrns. 

914-576-1400 

COMPUTER DYNAMICS, 105 S. Main St., Greer, SC 
29651, Tel: 803-877-7471; Sis. Mg,.: Kurt Priester 

COMPUTER FIELD SERVICES, INC., 6 Federal Street, 
Danvers. MA 01923, Tel: 617-774-2930; Sis. Mg,: 
Stephen B. Miles 

COMPUTER INSTRS., 100 Madison Ave., Hempstead NY 
11550, Tel: 516-483-8200, TWX: 510-222-4189; Empl.: 50; 
Sis. Mgr: F. Cooper; Dist. Mg,: F. M~chell 

COMPUTER MAINTENANCE CORP., 405 Murray Hill 
Pkwy, East Rutherford. NJ 07073, Tel: 201-866-6400; 
Empl.: 61; Sis. Mg': Anthony Scordo 

COMPUTER OPTICAL PRODS., INC., Sub. 01 
Hathaway Corp" 9353 Eton Ave., Chatsworth, CA 
91311-5866, Tel: 818-882-0424, TWX: 215-406; Empl.: 
150; Sis. Mg,: Brian Gillespie 

THE COMPUTER PLACE, D & D Financial Enlprs. 
Inc., 4595 Van Epps Rd.; Brook!yn Hts., OH 44131, Tel: 
216-351-7444, TWX: 810-421-8446; Empl.: 41; Sis. Mg,.: 

. William C. Briggs 

COMPUTER POWER, 124E W. Main SI., High Bridge, NJ 
08829, Tel: 201-735-8000, Telex: 847481; FSC No.: 3643; 

. Empl.: 1'45; Sis. Mg': George A Ardolino; Dis/. Mg,: 
Stanley A Sm~h, Jr. 

M,CDMPUTER7 
fSrl...J!2RDDUctS J. 

POWER COnVERSIOn GROUP 

COMPUTER PRODS. INC., Power Conversion 
Grp.,2981 Gateway Dr., Pompano Bch" FL 33089-4803, 
Tel: 305-974-5500, TWX: 510-956-3098; FSC No.: 62125; 
EmpL: 800; Sis. Mg': Martin L Gross; Dis!. Mg,: Dale T. 
Raveney .......................... 001446. 1551·1585 

Local Sales Offices & Reps 
AL Huntsville, Electro-Mech SIs. Engrg. . .. 
AZ. Tempe, Elec-Com Assocs. ........... . 
CA Danville, Power Conversion Grp. . .... . 
CA Folsom, Manco .................... .. 
CA Los Angeles, Power Partners, Inc. .... . 
CA Santa Clara. Manco ....... . 
CO Parker, Parker Webster Co. .......... . 
FL Coral Springs, EPM Corp. .. 
FL Orlando, EPM Corp. .. .............. .. 
GA Atlanta, Electro-Mech Sis. Engrg. ..... . 
10 Boise, Intermountain Technlg. 
IL Des Plaines, Janus, Inc. .. ............ . 
IL Glenview, POW9l; Conversion Grp. . .. . 
IN Indianapolis, Fred A Dorsey & A.>;socs. 

205-533-2100 
602-967-8644 
415-837-8593 
916-985-0370 
213-215-0800 
408-496-6611 
303-841-4888 
305-755-5387 
305-425-6149 
404-447-6478 
208-322-5022 
312-298-9330 
312-998-6715 

317-842-0060 
KS Overland Park, J. F. Guernsey Co. .... 913-381-2225 
KY Louisvilie, Fred A Dorsey & Assocs. .. 502-426-3540 
MD Columbia, Professional Reps. ......... 301-992-7460 
MA Woburn, Power Conversion Grp. ....... 617-933-0237 
MI Livonia, Lowell Wendt Mklg. .......... 313-464-2722 
MN Bloomington, Smiley Scott Assocs .... 612-888-5551 
MO Florissant, J. F. Guernsey Co. 314-921-5720 
NJ Englewood, Tecnimat ..... , ...... :.... 201-569-4200 
NM Albuquerque, Elec-Com Assocs. 505-898-6101 
NY Binghamton, Empire Tech. Assocs. ... 607-772-0651 
NY Fayetteville, Power UnRd. ............. 315-637-5291 
NC Raleigh, Electro-Mech SIs. Engrg ...... 919-851-8165 
OH Cleveland, Geotronix ......... 216-526-2535 
OH Trotwood, Geotronix 513-252-6700 
OK Bixby, MGR Elctrns. .......... 918-369-5186 
OR Portland, Power Sources Unltd. 503-292-0820 
PA Norristown, Denco ............... 215-830-8990 
TN Nashville, Electro-Mech Sis. Engrg. 615-885-0073 
TX Austin, MGR Elctrns. . . . . .. 512-250-0926 
TX Dallas, MGR Elctrns. ............. 214-238-5246 
UT Salt Lake City, Parker Webster ... 801-266-9939 
WA' Lynnwood, Power Sources UnRd. ..... 206-743-6641 
WI Milwaukee, Janus, Inc. ............ 414-476-9104 

Local Distributors 
CA Milpitas, Power Systems Dislrs. .. 408-263-1063 
CA N. Hollywood, B. J. Wone Entprs. . 213-877-5518 
CT Minord, R. C. Comps. ...... 203-847-0006 
FL Ft Lauderdale, Dielco .. 305,973-8700 
IL Chicago, Bell Inds. ..... -- .. 312-982-9210 
MD Columbia, Azlech Elctrs. 301-995-1760 
MA Wilmington, RC Comps. 617-273-1866 
MI Livonia, LWC Distrs. .................. 313-464-7700 
OH Cleveland, Alpha Distrs. ............... 216-526-3716 
OK Tulsa, Norvell Elctrns. ................ 918-663-1247 
OR Lake Oswego, Bell Inds. .............. 503-241-4115 
PA' Norristown, Century Elctrn. Comps. ... 215-631-5400 
TX Austin, Norvell Elctrns. ........ 512-458-8106 
TX Dallas, Norvell Elctrns. ........ 214-233-0020 
TX Houston, Norvell Elctrns. , ........ 713-777-1666 
WA Ballevue, Bell Inds. -.. 206-747-1515 
WI Waukesha, Bell Inds. ......... .. ..... 414-547-8879 
Can Concord, Ontario, Kaytronics .. 416-669-2262 
Can Kanata, Ontario, Kaytronics 613'592-6606 
Can Surrey, BC, Kaytronics ........ 604-581-5005 
Can Ville St. Pierre, Quebec, Kaytronics .. 514-367-0101 

COMPUTERS INTERNATIONAL, 3540 Wilshire Blvd., 
Los Angeles, CA 90010, Tel: 213-386-3111, TWX: 910-
321-4209; FSC No.: 381-7467; Dist. Mg': Jim Baker 

COMPUTER SYSTEM ASSOCS., 7564 Trade SI., San 
Diego, CA 92121, Tel: 619-566-3911; Empl.: 10; Sis. Mgft 
Patricia Chovinard; Dist. Mgr: Patricia Chovinard 

COMPUTER SYSTEMS PRODUCTS, 740 Washington 
Ave N, Minneapolis, MN 55401, Tel: 612-338-0995, 800-
422-2537; Empl.: 20 +; Sis. Mgr: Tom Kalgrem;' Dist. 
Mg,: Gary Doan 

COMPUTER TALK, INC., Box 148, Morrison, CO 80465, 
Tel: 303-697-5485; Empl.: 20 

COMPUTER TERMINAL SYS., 89 Arkay Drive, 
Hauppauge. NY 11788. Tel: 516-435-2916. Telex: 291411, 
291413, TWX: 510-224-6050; FSC No.: 33948; Empl.: 120; 
Sis. Mg,.: K Oliver 

COMSTR 

COMPUTERVISION CORP., 201 Burlington Rd, Bedford, 
MA 01730, Tel; 617-275-1800 

COMPUTERWARE, INC_, 8480-1 TyCo Ad" Vienna, VA 
22180, Tel: 703-821-8200; Empl.: 14; Sis. Mg,: Betsy 
Henderson 

COMPUTERWISE, 4006 E 137th Terr" Grandview, MO 
84030, Tel: 816-765-3330; Empl.: 20; Sis. Mgr: WiliiamW. 
Brown; Dist. Mg,: Wiiliam W. Brown . 

COMPUTROL DIV. KIDDE AUTOMATED SYS., INC., 
15 Ethan Allen Hwy., Ridgefield, CT 06877-6297, Tel: 203-
544-9371, Telex: 643358; Empl.: 90; Sis. Mg,: Chuck 
Brewer 

COMPUTYPE, INC., 2285 W. County Road "C", St. Paul, 
MN 55113, Tel: 612-833-0833, 800-328-0852, TWX: 910-
563-3699 

COMSPEC INC" 10700 Hammerly 5120, Houston, TX 
77043, Tel: 713-461-4487, TWX: 910-881-4763; Empl.: 41; 
Sis. Mg': Rick Risinger; Dist. Mg,: Rick Risinger 

COMSTRON CORP., 200 E. Sunrise Hwy., Freeport, NY 
11520, Tel: 516-546-9700, TWX: 510-225-3699; Empl.: 97 
..................... A.1327-1329, .1595; 001204-1205 

Local Sales Offices & Reps 
AZ Phoenix, Odyssey 1 . . . . . . . . . . . . . . . . 602-246-6846 
CA Anaheim, Blair Assocs. ........... 714-635-1350 
CA San Diego, Interstate Mklg. Assocs. 714-292-8117 
CA Sunnyvale, Applied SyS. .......... 408-773-0616 
CA Woodland Hills, Interstate Mktg. Assocs. 

..................... 213-883-7606 
CO Castle Rock, Odyssey I ............... 303-688-3555 
FL ARamonte Springs, Dyne-A-Mark Corp. 

305-831-2097 
FL Clearwater, Dyne-A-Mark Corp. ....... 813-441-4702 
FL Fort Lauderdale, Dyne-A-Mark Corp. ., 305-944-5031 
FL Ft. Lauderdale, Reynokls & Assocs .... 305-581-6611 
FL Melbourne, Reynolds Assocs. ......... 305-259-7000 
FL Palm Bay, Dyne-A-Mark Corp. .. . . . . .. 305-727-0192 
FL St. Petersburg, ReynOlds & Assocs. ... 8 t 3-360-1484 
GA Acworth, Reynolds & Assocs. ......... 404-451-9558 
GA Marietta, Comstron/Southeast 404-973-3325 
IL Arlington Heights, Dytec .Cen. 312-394-3380 
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COMSTR 
IN Indianapolis, Dytec Can. .............. 317-247-1316 
KS Lenexa. Dytec South .................. 913-668-0215 
MI Madison HIs., WKM Assocs. ... . . . . • .. 313-588-2300 
MN St Pau~ Dytec North ..... ,., ......... 612-845-5816 
MO Maryland HIs, Dytec South ........... 314-:569-2990 
NJ Englewood Cliffs, Sci. Ovcs.East ..... 201-871-3916 
NM 'Albequerque, Odyssey 1 •••........... 505-285-6645 
NC Spring Hope, Reynolds 8. ~ ..... 305-259-7000 
OH Dayton,~ Assocs,'Irn;: .. ,.! ....... 513-434-7500 
OH Inde~lidence, WKM Assoc$.. Inc. ..... 21 &;524-:5930 
PA PRtsburgh, WKM Assocs, In(;. ......... 412-692-2953 
PA Spring Hou"a, Sci Oves. East ......... 215-643-3335 
TX Dallail;.Maicom ......... : ... : ......... 214-:351-4532 
VA Mclean. Creative Mktg. Assoi:s. ........ 703'442-9100 
V~ Mclean, Creative Mklg. AsSocs. ...... 703-440-9100 

COMTECH MICROWAVE CORP, Comtech Corp., 63 
Oser Ave,' Hauppauge. N'( 11788; Jel: 516-435-4646, 
Telex: 971403 COMMIC HAl)P; F!lC No.: 61381; Sis. Mgr: 
M.Javits 

COM/TECH SYSTEM$. 505 Eighth Ave, New York, NY 
1 001 S.,Tel: 212-594-5377; Empl.: 9 . 

COMTEC .INFOR. SYS., INC., 53 John SI., Cumberland, RI 
Q2664, Tel: 401-724-8500, TWX: 710-387-l171; Empl.: 75; 
Sis. Mgr.: R A Hamitton . ' 

COMTEK, INC.;'309 Breesport, Sail Antonio, TX 78216, Tel: 
512-340-8253 . 

Ceon CONCEPT INDUSTRIES 
COMPONENTS 

CONCEPT INDUSTRIES, App~Rep, InC., 3641 san 
Gabriel River Pkwy, Pico Rivera. CA 90660, Tel: 213-699-
0918, Telex: '883123; Empl: 17; Sis. Mgr: Brad Marsh; 
Dist. Mgr: Kathy Sawyer .......... Ao l064-,1065, 1633 

Loeal Sale<> Offices' & Reps 

Manufacturers and Sales Offices Directory 
CA Pasadena, RDX Co.p ................. 213-681-3451 
CA San Diego, RDX Corp. ................ 619-292-7744 
CA Sunnyvale, RDX Corp. ................ 408-734-4500 
CO Danver, R. Mktg. ............... ,...... 303-455-5360 
FL Casselberry, ~ Tech ............... 305-645-3444 
FL De$rfield Eieach, Pen-Tech ........... 305-421-4\189' 
GA Marietta, Pen-Teeh ................... 404-424-:1.931 
IL Sc\JaUmberg, En9'9 Prods. ........... 312-882-7640 

IN Gr~nlield, Engrg. Prods. ............. 317,894-:7156 CONNOR-WINFIELD CORP. Hi9 Turner Ct, POB L, W. 
IA . Co.a1vi.lle,1:ngrg. Prods. ............... 319-354<!i344 '. Chicago, IL 60185, Tel: 312-231-&270, TWX: 910-230-
MD' Whf!QIon, Srimberg Sis. ...... : ........ 301-946-2670 32~1; FSC No.: 21022; EmpL:.35;Sls. Mgr" Jotin Hoag / 
MA Wayland, D8ner Hayes, Inc .............. 617-655.;oaaa· ; ..................... , .............. ; ....... AoI331-1334 

MN Edina, ·Engrg. Procls. ............... : .. .612-635-9022... . ioeal Sales Offices & Reps 
NJ Bellmawr, TAl .......... 609-933:2600,215-.627-66.15 CA Agoura HiIIs,C.D.H. A~ .......... 818-707-1970 
~Y Yonkers, SonkinAssoc& ........ , ..... 914-:968-7736· CA LosAnos,FraumanASSOcs. ......... :·415-941-0660 
N9 Greensboro, Pen-Tech ........ ,., . . . .. 919'852-6000 
OH Dayton, Thompson Assocs. ........ : ... , 513-435-7733 
PA Mars, Thompson Assocs. .. ............ 412-776-6495 , 
TX Dallas, Seaton C!>rp. ....... ..... . .. .... 214-:38Q-0414 
UT N. San Lake City, R.Mktg. .............. 801-298-2631 
WA . Bellevue, AI SmRh Co. .:.............. 206-746-6770 

Local Distributors 
CA Costa, Mesa, FL W ................ :.... 800-225-5359 
CA Hayward,.FLW ........................ 415-786-9070 
FL Orlando, GMI .. : .......... ,........... 305-894-:3354 
Il' . Schaumberg, Engrg. P,ods. .......... ; 312-662-7640 
MD Wheaton, Brimberg SIs. ................ 301-946-2760 
MI Madison Heights; McNaughton-McKay 

...................... : ... : ............ 313-399-7500 
MN Edina, Engrg. Prods ......... : . .. . .. .... 612-635-9022 
NY Yonkers, Kintronics ................... 914-:968-8282 
TX Houston, American Analog ....... :.. 713-941-7265 
Inti Belgium, Mulder-Hardenburg •. ' .......... ' 031-680032 
Inti Denmark, Dani.ka SUpp. ........ : .......... 09~2122 
Inti England, Gresham/Powerdyne ...... .-(025-672)4246 

. Inti Finland,.OyFerradoAB .. ' .................. 0-550002 
Inti Fr8l)ce, AK Eleetroniqu.e ... ,............ 01-5755353 
Inti Holland, Mulder-Hardenburg BV ........ 023-319184 
Inti Norway, Powerbox AS ................... 02-535-637 
Inti Sweden, Power Box Afl ................ 0518-11920 
Can T oront?, Ont, Duncan:lnst Ltd. . .... ,. 416-742-4448 

CONOLOG CORP, 5 Columbia Rd, Somerville, NJ 08876; 
Tel: 201-722-8081 

CONRACCORP. System Camps. 'Div, 1700 S. 
Mountain Ave., Duarte, CA 91010, Tel: 213-359-9141, ' 
Telex: 96-5978; Empl.: 200; Sis. Mgr: ,Albert N. Caputo 

CONRAC DIV." Conrac Corp, 600 N. Rimsdale ,Ave., 
Covina, CA 91722, Tel: 213-966-3511, Telex: 67-D437; 
Empl.:450 

CONSELl, 463 Payne Dr., Cheshire, CT 06410, Tel: 203-
272-5750; Empl.: 3; Sis. Mgr: A R. Aikman 

CONSOLIDATED CONTROLS, 15 Durant Ave., Bethe~ 
CT 06801, Tel: 203-743-6721, Telex: 969615, TWX: 710-
456-0446; FSC No.: 02750; Empl.:' El50; Sis. Mgr:' AF. 
Jakubauskas 

CONSOLIDATED ELECTRONIC WIRE & CABLE, 
. 11044 King SI., Franklin Park,IL 60131, Tel: 312-455-8830, 

TWX: 910-227-1705; FSC·No., 73612; EmpL: 57; Sis. Mgr: 
Karl Rankin; Dist. Mgr.: Steve BoyntGn 

CONSOLIDATED PRODUCTS CORP., P:O. Box 67, 
Idyllwild, CA 92349. Tel: 714-:659-2183 

CA Huntington Beach, Mil-Com SIs. , .... . 
CA Livermore, O'Reilly Elctms. ,.,:, ...... . 

714-:840-2424 . CONDOR PACIFIC INOS, INC, 8053 Deering Ave., 'CONSOLIDATED RESISTANCE CO. AMERICA, 222 
415-443-5343 Canoga Park, CA 91304, Tel: 818-347-6331, Telex: 65- Lake Ave .. Yonkers NY 10701, Tel: 914-:Y03-5900; Empl.: 

FL Indian Harbor Beach, Bill Toy Assocs. 
................... ' ............ , ....... 305-773-5805 

IL Medina, Gentry Sis. ................... 312-&93-9352 
SC Tega Cay, NU Squth SIs. ............. 803-548-2238 

Local Distributors 
CA Irvine, Kelex Elctrils .. ~ .... : ........... '714-:863-1230 
CA La Selva Beach, Coast Comps. .. ,.... 408-684-1185 
CA livermOre, O'Reilly Elc1rns. ........... 415-443-5343 
CA Los Angeles, All Elctrns. ...... :.: ..... 213-380-8000 
CA San Diego, Sigma ~lctrns.. . . . . . . . . . .. 619-565-2000 
CA Santa Clara, Capac~ors Unlim~ed 408-946-7676 
CA Tustin, Ca,ttronics ... ,.;.......... 714-'730-0350 
FL Melbourne, T. C. Pridmore ............ 305-72j~2491 
NY Di" Hills, Arior.;; Elctrris. . ........ :.:.... 51.6-499-0369' 
TX Garland,J 8,SEI~ ................ 21,4-487-8808 

CONCORD DATA SYSTE;MS, 393 Bear Hill Rd., 
Waltham, MA 02154, Tel: 617-890-1394, Telex: 95-1793; 

,Empl.: 160 ' 

CONCORD ElCTRN$., 30 Great 'J~nes SI., Dept JE, 
New York, NY 1.0012, ,Tel: 212-777-6571: TWX: 710-561-
4930; Empt: 225; ,Sis. Mqr : Josie Wheaton 
................. ; •. :' .... :.~,.:: ................ C~1174-1~75 

, . 
CONDENSER PR.OD$., P.O. Box. 997, Brooksville, FL 

33512, Tel: 904-7~6-3561: Empr.: 26; Sis. Mgrc Pat K 
Johnson 

'cONDITIONING 'SEMICONDUCTOR DEVICES, Box 
2116, Wayne. NJ 07470, Tel: 201-335-6723, Tetex: 
219023; FSC No.:.·606.44; Empl.:·.20; SIs.~Mgr: A G. 
Zimmerly; Dis/, Mgc.: Jill Mullen 

. .../"3t 
Q1#D.OR INC. 

D.~. PO,WER .SUPPLl~S -' 

CONDOR D,C: POWER SU'PPLlES, INC., 201 Flynn 
Rd., Camarillo. CA 93010, Tel: 805-484-2851, 8QO.235-
5929, Telex: 910-336·1140; Empl.: 220; ·Sls. Mgr: Fred 
Adams ................. : .... ~ ............ 001587-1599 

Local Sales Offices 8, Reps 
AL Hunts~ille, Pen:-Tech . . . . . . . . • . . . . . ... 205-88.\-9298 

1442; Empl.: 40 . 20 

CQNDOR SYSTEMS, INC .. 2605 S. Winchester Blvd., 
Campbell, CA 95008, Tel:. 408-866-5900, Telex: 184819 
Systems SANTA; FSC No.: 62065; Sis. Mgr: Dick Keenly; 
Dis!. Mgr: Ed Brown 

'CONDUCTIVE RUBBER TECHNLG., 1235 Coast 
Village Rd, Santa Barbara, CA 93108, Tel: 805-969-5805, 
Telex: 658-305 

CONECTRIX, INC., 376 E Gunderson SI., CarolStream, IL 
60188, Tel: 312-653-1460 . 

CONFORMING MATRIX, Box 5126, ~ PI. StB, Toledo. 
OH 43611. Tel: 419-729-3777; Empl.: 35 

CONKLIN INSTR. CORP., West Rd., Ple'lSant Valley. NY 
12569, Tel: 914-635-2136; FSC No.: 914-635-2510; Empl.:. 
65; Sis. Mgr: Tom Dolan ' 

. Local Sales Offices & Reps 
" CT Bethel. Gemini Elctrn. SIs. "...... .. ... 203:748-5506 

GA NE.wn"n, Dolan Assocs. . .. .. .. .. . '.. 404-:251-1102 

.NJ 
. OH 

WA 

Kinnelon, R.J. Alvarez, Inc. . ............ 201-838-5641 . 
How~rd. Denman Assocs. . ..... '614-397-6240 
Seattle, BF SIs. &' Engrg. .............. '206-364-3287 

. . 
CONIllECT-AIR INTERNATIO.NAL, INC., 50 37th SI. 

N.E., AubUrn, WA 98002, Tel: 206-939-4880, TWX, 91 0421-
1492; Empl: 50;. SIs. Mgr: \'Ion.Jones 

CONN!,CTICUT HARD RUBBER CO., See CHR Inds. 

CONNECTICUT MICROWAVE CORP., 106 Powder Mill 
Rd., sOx 389, Canton; CT 06019, Tel: 203-693-4247; FSC 
No.:' 50974; Empl.: 16; Sis. Mgr.: S. T. Urbank 

CONNECTOR CORP., 6025 N. Keyslone Ave., 'ChicagO, 
1l60646, Tel: 312-539-3108; TWX: 910-221-6059 
......... : ....................... : ......... Col176-11n 

CONNECTOR INOS. OF AMER. DIV, Microdot Mfg., 
639 N. Wayne, Cincinnati, OH 45215, Tel: 513-733-3680; 
FSC No.: 32076; Empl.: 35;, Sis. Mgr.: K. C. Neal 

CONSOLINK CORP. 1275 S. Sherman Dr., Longmon~ CO 
80501, Tel: 303-651-2014, TWX: 910-320"0786; Empl.:4O; 
Sis. Mgr,' Dan Zee; Dist. Mgc:Rhonda Cashion . 

CONSUMERTRONICS, 2011 Crescent Dr .. AlantogOrdo, 
NM 86310, Tel: 505-434-0234; Empl.: 5; Sis. Mgr" Laurie 
Laurencia 

CONTACT, INC., 5 Elm Ave., Hudson, NH 03051, Tel: 603-
863-7708; FSC No.: M07015; EmpL: 11; Sis. Mgr: T. 
Foresta; Dist. Mgr: R. Reid 

CONTACT EAST. 7 Cypress Dr., Burlington. MA 01803, Tel: 
617-272-5051; Sis. Mgr: Kai Juel 

CONTACT ELECTRONICS, INC., .30 Plymputh SI., 
Fairfield, NJ 07006, Tel: 201-575-7660, 8QO.22H451, 
Telex: 130-216; Empl: 50;" Sis. Mgc" Thom"" E. Bodnar; 
Dist. Mgr: Jaime N, Korosler 

. . \ 
CONTEL INFO. SYS. INC., Continental Tel C9rp,,,130 

Steamboat Rd .• Great Neck NY 11024, Tel: 516-829'5900; 
Empt: 450 

CONTINENTAL DATA SYS .. 131 N. Ludlow St., Dayton, 
OH 45402, Tel: 513-222-8626; Empl.: 4 

CONTINENTAL ELECTRONICS MFG. CO., P.O."Box· 
270879, Pallas, TX 75227, Tel: 214-:381-7161, Telex:.7a: 
398; FSC·No.: 52151; Empl.: 400; .5ls. Mgr: R.\:-Floyd, 
Domestic Broadcast 

CONTINENTAL RESOURCES, INC., 175 Middlesex 
Tpke .. Bedford, MA 01730, Tel: 617-2~S-0850,:iWX:710-
326-0833; Empl.: 275; SIs. Mgr" Mi¢hael Mattleman 

CONTINENTAl SPECIALTIES CORP., See Global 
. Specialties Corp. ' 

CONTINENTAl WIRE & CABLE, GuMbn Rd .. P. O. Box 
1863, York, PA 17405, Tel: 7j7-792-2644, Telex: 84-0437; 
Empl:: 250; Sis. Mgc.: Edw"rd W. Holland III; Dist. Mgr: 
William L.Druck • 

CONTOURS, INC.: P.O. Box 1041, Middletown, CT oll457, 
Tel: 203-347-5694; FSCNo.: 033501; Sis. MgT: Peter'L 

o.rV~ 
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Manufacturers and Sales Offices Directory 
CONTRAVES GOERZ CORP., 610 Epsilon Dr., 

Pittsburgh, PA 15238, Tel: 412-967-7700, Telex: 86-6237, 
TWX: 710-664-2082; FSC No.: 51261; Sis. Mg,: Henry M. 
Voss; DiS!. Mg,.: Ronald LEkas 

CONTROL CONCEPTS CORP., P.o.. Box 1380. 
Binghamton, NY 13902-1380, Tel: 607-724-2484; Empl.: 
41; Sis. Mg,: aral R. Evans .................. 801233 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ........... 800-327-0853 
AZ Scottsdale, Power Specialists ....... 602-996-4100 

CA Los Alamitos, Power Specs. ......... 213-594-9418 
CA Redwood City, Autt Assocs. ........ 415-367-1710 
CA Simi Vally, Power Specialist Co. 
CA Vista, Power Specialist Co. .. .... ... 619-726-4799 
FL Melbourne, Saber Assocs. ........ 800-432-6288 

GA Norcross, Saber Assocs. ..' 800-327 -Q853 

IL Elk Grove Village, Loren Green Assocs. 
312-593-0282 

IN Fort Wayne, Domino .................. 219-747-5621 

MA Needham, Shain Assocs. ............. 617-449-4380 
MI Livonia, Electro Sis. Assocs ........... '313-474-7320 
MI Portage, Electro Sis. Assocs ........... 616-323-2416 
MN Springlake Park, Holmgren Assocs .... 612,786-7641 
NY Binghamton, TAE-Rep, Inc. ...... .... 607-692-3705 

NY Great Neck, Phase 4, Inc. . . . . . . . 516-462-1790 
NY Rochester, TAE-Rep, Inc. ............ 726-586-8710 

NC Clayton, Saber Assocs. ....... . . . . .. 800-327-0853 
aH Cleveland, Electro SIs. Assocs. .. .... 216-261-5440 
aH Dayton, Electro Sis. Assocs. .......... 513-426-5551 
aK Edmond, Data Aids .. ........... .... 405-478-5000 

aR Portland, SPS Elctrns. ... ....... .... 503-297-6919 
PA Montgomeryville, Eastern Sci. Mktg. ... 215-368-4570 
NJ Vincentown, Eastern Scientific Mktg. .. 609-268-0250 
TX Austin, Data Ajds .... ..... ....... 512-327-8600 

TX Dallas, Data Aids ................... 214-620-1551 
TX The Woodlands, Data Aids 
WA Redmond, SPS Elctrns. . .. 

... 713-363-3838 

. .. 206-392-5256 
WI Glendale, Stapleman Corp. . ........ 414-352-5777 
Can Toronto, anI., Norgay Entrps., Ltd.. . 416-239-3025 

CONTROL DATA CORP., P.o. Box a, Minneapolis, MN 
55440, Tel: 1-800-828-8001 aperator 82, In MN 612-921-
4400; Empl.: 50,000 

CONTROL ELCTRNS. CO., INC., 107-B Allen Blvd., 
Farmingdale, NY 11735, Tel: 516-694-0125; FSC No.: 
95924; Empl.: 60; Sis. Mg,: Harold Goldstein; Dist. Mg': 
Jack Leonard .......... ......... ...... .. .. A01488 

Local Sales Offices & Reps 
CA Sherman aaks, R.T. Assocs. 
FL Melbourne, VPI .......... . 

213-788-7588 
305-727-3305 

FL' Tampa, VPI .......................... 813-832-2041 
IL Chicago, Electro-Tech Mktg. Assoc .... 312-676-3151 
MD Ellicott City, VPI .................... 301-46.1-2525 
MA W. Medway, J. Gallagher ....... ,.. ... 617-533-7292 
MN Fridley, Teskey & Assocs ............. 612-571-0876 
PA Montgomery, VPI ................... 215-474-3200 
TX Dallas, Texas Avionics Co ......... , .. 214-363-6324 
WI Brookfield, Electro-Tech Mktg. Assocs. 

EXP Flo Hallandale, Emec ...... . 
... 414-785-9554 

305-925-6366 

CONTROL ENGRG., INC., 1686 Riverdale St, West 
Springlield, MA 01089, Tel: 413-781-1330; Empl.: 7; Sis. 
Mg,: Mark Kimball 

CONTROL EQUIP. CORP., 171 Lincoln St., Lowell, MA 

01851, Tel: 617-459-0573; Empl.: 10 

CONTROLEX/EANCO, See Fincor 

CONTROL INDS. INC., 530 Burnside Ave., Inwood, NY 
11696. Tel: 212-471-9800; Empl.: 40 

CONTROL LASER CORP., 11222 Astronaut, Orlando, FL 
32821, Tel: 305-851-2540, Telex: 564407; Sis. Mg,:John 
F. Rogers 

CONTROLLED ENVIR. EQUIP. CORP., 3 Detta Drive, 
Westbrook, ME 04092, Tel: 207-854-9126; Empl.: 5; Sis. 
Mg,: M. F. Peck 

CONTROLLED POWER COMPANY 

CONTROLLED POWER CO., i955 Stephenson Hwy., 
Troy, M148083, Tel: 1-800-521-4792, TWX: 810-232-3401 
....................... , .... : ...... 001876, 1910-1915 

Local Sales Offices & Reps 
AL Birmingham, James E. Heusser Agy., Inc. 

205-836-3896 
AK Anchorage, Alaska Computer Environment 

.. .. .... ........................... 907-562-2406 
AZ Phoenix, Gruber Assocs. .......... 602-863-2655 
CA LaJoIla, Wheelock ................... 619-454-3473 
CA Mountainview, Westech SIs. .......... 415-961-1422 
Co. Monument. Precision Environments .. 303-480-3330 
DE Wilmington, Data Concepts Corp. 302-654-3388 
GA Allanta, United Engrg. Co. Inc. . ....... 404-256-4871 
IL Holfman Estates, Carvel Engrg. ...... 312-885-8800 
IN Carmel, Ralph Wendel ........... .... 317-844-2230 
KS MiSSion, West & Assocs. ......... .... 913-246-5356 
KY Louisville, Jenkins & Assocs. ......... 502-451-4441 
MI Lansing, Hammond Assocs., Inc. ...... 517-372-4112 
MI Lathrup Village, Carpenter-Cunningham & Assocs. 

. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-559-9610 
MN Edina, Carvel Engrg ................... 612-835-Z929 
Ma Ballwin, Cassidy & Assocs. ........... 314-391-1802 
NJ Cherry Hill, Data Concepts Corp. ...... 609-429-1510 
NJ Englewood Cliffs, Power Conversions & Control 

............................. 201-569-0015 
NM N.E. Albequerque, Sun Data Sys., Inc. 

505-292-1022 
NY Buffalo, Bromor Co. .................. 716-874-4595 
NC Winston Salem,Carrington Elctrl. ..... 919-968-8560 
OH Cleveland, Carter, McCormick & Peirce 

216-779-5100 
aH Englewood, Carter; McCormick & Peirce 

.. .. .. .. ... ......................... 513-836-0951 
aR Beaverton, Ratec Corp. ............... 503-643-5824 
PA Pittsburgh, Carter, McCormick & Peirce 

.. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. ... 412-372-4415 
SC Maldin, Carrington Elec. Sis ........... 803-297-9769 
TN Nashville, Jenkins & Assocs., Inc. ..... 615-256-7606 
TX Dallas, Engineered Computer Rooms 

WA 
WV 
WI 
Can 

Seattle, R. W. Campbell .............. . 
Charleston, Dave Gandy 8. Assocs. .. . 
New Berlin, Carvel Engrg. . ........... . 
Nepean, antario, Mech-Co., Ltd. . ..... . 

214-644-1963 
206-622-3403 
304-343-7414 
414-784-7007 
613-225-0210 , 

CONTROL MODULE, 380 Enfield St.,Enfield, CT 06082, 
Tel: 203-745-2433, Telex: 643167; Empl.: 160; Sis. Mg,: 
Pete; C. DiMaria 

CONTROL-Q-MATION, INC, 7300 W. Huron River Dr., 
Dexter, M148130, Tel: 313'426-3935; Empl.: 70; Sis. Mg,.: 
Richard Lundy 

CONTROL PRODUCTS, INC., 280 Ridgedale Ave., E. 
Hanover, NJ 07936, Tel: 201-887-9400; FSC No.: 81901; 
Empl.: 62; Sis. Mg,: J, R. Nile 

CONTROL PRODS., Devar, Inc. P.o.. Box 589, 
Bridgeport, CT 06601, Tel: 203-368-6751, Telex: 96-4234; 
Empl.: 60; Sis. Mg,: T. W. Tomasko .. ~ ,- '-

CONTROL 
SCIENCES 
INCORPORATED 

CONTROL SCIENCES, INC., 9509 Vassar Ave., 
Chatsworth, CA 91311, Tel: 818-109-5510, Telex: 
4970496(CSI); FSC No.: 53317; Einpl.: 14; Sis. Mg': Rhod 
Zimmerman ..... , ........................ 001142-1146 

Local Sales Offices & Reps 
IL Rolling Meadows, KMA Sales ......... 312-398-5300 
IN FI. Wayne, J & B Engrg. . ......... ... 219-483-2813 
MN St. Paul, Northstar Motion & Control .. 612-770-5311 
Ma Peculiar, PEM Sales ... . . . . . . . . . . .. 816-884-4784 
MO St. Louis, PEM Sales ................. 314-427-7200 
NY Victor, A & 0 Devices .. .. .. .. .... 716-924-9171 
aH Cleveland, Geotronix ............ .. 216-526-2535 
aH Columbus, Geotronix ................ 614-457-8472 
PA Media, Homer Smith Sis. . . . . . .. 215-543-2434 
WI Milwaukee, KMA ................... 414-259-1771 

COORS 

CONTROLS UNLIMITED, INC.,4823 North Ridge Rd., 
Perry, aH 44081, Tel: 216-259-2500; Empl.: 35 

CONTROL SYSTEMS, 2855 Anthony Lane, Minneapolis, 
MN 55418, Tel: 612-789-2421, Telex: 756601 

CONTRQL TECHNOLOGY CO., 41-16 29th SI., Long 
Island City, NY 11101, Tel: 718-361-2133; FSC No.: 14545; 
Empl.: 35; Sis. Mg,: H. Cooper ......... 001986-1987 

Local Sales Offices & Reps 
CA Claremont. W. Roth & Assocs. ..... 714-621-1019 
Can Montreal, Que., Control Tech. Elctrns. CTC Canada, 

Ltd. ................................... 514-733-3279 

CONTROL TECHNOLOGY, INC., 8200 N. Classen Blvd., 
Ste. 101, aklahoma City, aK 73114, Tel: 405-840-3163, 
Telex: 91 0-831-3231; Sis. Mg,: Charles Weddington; Dist. 
Mg': Charles Weddington 

CONVER CORP., 10629 Bandley Dr., Cupertino, CA 95014, 
Tel: 408-255-0151, TWX: 910-338-2036; Empl.: 40; Sis. 
Mg',: Robert Lloyd; Dis/, Mg': Lyne Hare 

CONVERSION EQUIP. CORP., 330 W. Tall Avenue, 
arange, CA 92665, Tel: 714-637-2970; Empl.: 50; Sis. 
Mg,: Patrick M. D'Acre 

''''~1 CONVERT~R 
,~~ CONCEPT5'NC 

CONVERTER CONCEPTS, INC., Industrial Pkwy., 
Pardeeville, WI 53954, Tel: 608-429-2144, TWX: 910-280-
2630; Empl.: 120; Sis. Mg,.: Michael J. Schoenwald; Dis/. 
Mg,: Michael J. Schoenwald ....... . ...• 00 1600-1603 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs ............... 205-883-1712 
AZ, Phoenix, Thor Engrg ................. 602-437-1463 
CA Goleta, The Thorson Co. ..... 805-964-8751 
CA Hayward, Pacific Mktg ................ 415-887-1620 
CA Signal Hill, The Thorson Co. .... ..... 213-595-0361 
FL Boca Raton, Perrott Assocs. 305-792-2211 
FL Clearwater, Perrott Assocs ........... 813-443-5214 
FL Orlando, Perrott Assoc. .......... .... 305-298-7748 
GA Atlanta, JWL Assocs. ..... .......... 404-429-8010 
IL ROiling Meadows, KMA Sis. ...... .... 312-398-5300 
MA Natick, Wayland Engrg. SIs. ...... .... 617-655-6080 
MN Minneapolis, JMI ........... .......... 612-861-3343 
NY Syracuse, Pi-Tronics ................ 315-455-7346 
NC Raleigh, JWL Assocs. ...... .. ..... 919-787-4826 
'aH Dayton, Bradcor ,......... ...... ... 513-294-5477 
OH Euclid, Bradcor Elctrns. ..... 216-261-0888 
PA Glenside, Koebert Assoc ............. 215-887-2310 
TX Garland, Tesco .,................ 214-681-1376 
TX Houston, Tesco .... ,..... ..... .... 713-777-1443 
WA Linnwood, Power Sources Unltd ....... 206-784-3336 
WI Milwaukee, KMA Sales ........ 414-259-1771 
Can Rexdale, Ont, Electro-Source, Inc. .... 416-675-4490 

CONVEX CORP., P.o.. Box 17225, Dulles Inll. Airport, 
Washington, DC 20041, Tel: 703-661-8900; Empl.: 24 

COOL-AMP CONDUCTD-LUBE CO., 8621 SW.17th 
Ave., Portland, aR 97219, Tel: 503-244-2230; Empl.: 5; Sis. 
Mg'" Audrea Dick 

COONER WIRE CO., 9186 Independence Ave .. 
Chatsworth, CA 91311, Tel: 818-882-8311; Sis. Mg',: 
~teven W. Smith .. .. .................. C0182O-1826 

Local Sales Offices & Reps . 
CA Cupertino, Cooner Wir!' Co: ..... 408-773-1444 

COOPER GROUP, PO Box 301 00, Raleigh, NC 27622, Tel: 
919-781-7200, Telex: 579497 

CO-ORO SWITCH DIV., See LVC Inds., Inc. 

COORS PORCELAIN, 600 Ninth St, Golden, CO 80401: 
Tel: 303-278-4000, 'felex: 45593; Empl.: 1700 
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COOSOL 
COOSOL, 3013 Harbor Blvd, Costa Mesa, CA 92626, Tel: 

714-545-2216; ElT1ll: 20; Sis. Mg,: Aram Solornonian; 
Dist. Mg': Aram Solomonian 

CORBY ·INOS. INC., P. O. Box 2838, Allantown, PA 18001, 
Tel: 215-433-1412, Telex: 847318 CORBYUHL; EmpL: 22; 
SIs. Mg,: Glenn M. Matz; Disl. Mgi: ,4mis s. Wilners 

CORCOM, INC., 1600 Winchester Ad.. Libertyville, IL 
60048, Tel: 31;1-680-7400, TWX: 687-1058; FSC No.: 

-.09245; Empl.: 1000:., ..... 7 ••••••••••••••• "' ••.•. ·A.1596 

,Local S8.!es Offices & Reps 
AL Huntsville, RoI;>ert O. Whi\esell ........ 205-683,5110 
AZ. Phoenix,I.S.D.S ....................... 602-971-6250 
CA Los Angi!ies, I.S.D.S., .... '; .... "' ....... 213-478-0183 
GA . Mountain View, StriwbeAS~' ...... 415-969-6060 
CA San Diego, I.S.D.S ...... ., .....•........ 6!g:.S71-1544 
CA Santa"Ana,I.S.D.s. :: .................. 714-973-2162 
CA Woodland Hills, I.S.D.s. ... . . . . . . . . . . .. 818-883-7130 
CO Arvada, Straube Assocs. ........... ,.. 303-426-0890 
CT Madison, Conti-YOunger Assocs. . .. :. 203-245-1136 
c:f NorwalJ<; Wincar Sis. . ...... .,.......... 203-348-7741, 
FL Maitland, E.I.R InC: .................... 305-660-9600' 
FL Oldsmar, E.I.R Inc. .................... ,813-786-2156 
FL PlantatiOn, E.1.R.lnc. : .................. 305-581-6905 
FL Plantation, E.l.R.'lnc. :-.............. ' ... 305-791-8243 
10 Boise, Cascade ,Comps.. .......... c.. 208-343-9886 
IL Rolling''!IeBdows,Sumer, Inc ....... :' .. 312-991-8500 
IN Ft Wayne, Robert'O. Whitesell ........ 219-432-5591 
IN Indianapolis" Flobert O. WhHesell ...... 317-359-9283 
IN Kokomo, Robert Q.,whnesell, .... ~. . .. 317-457-9127 
IA Cedar Rapids, F'MR, Inc. .............. 319-362-9177 
KS OVerland Park, Pt,1R, Inc. . ............ 913-381-0004 
KS Wichita, PMR,lnc ..................... 316-684-4141 
KY Louisville, Robert O. whilesell .. : . . . .. 502-426-7696 
MD Ellicott City, Marketing Technlg. ....... 301-465-5944 
MA Burlington, Conti-Younger Assocs. .. :. 617-273-1582 
MI, Grand Rap;ds",Robert 0, Whitesell .... 616-942-5420 
MI Southfield, Robert O. Whitesell ........ 313-559-5454 
MI St Joseph, Robert O. WhResell ........ 616-983-7337 
MN Edina, Mel Foster,Co ... : .............. 612-941-9790 
MO Maryland H"ghtS, PMR; Inc. .:........ 314-569-122-0 
NM Albuquerque, Straube Assocs. ........ 505-292-0428 
NY Endicott, Noeth-HonSinger Assoc~ .... 607-754-3214 
NY Manhasset, Win-C9; Elcim. SIs. Y ...... '516-627-9474 
NY Pittsford, Noeth-Honsinger Assocs. .'"' 716-566-9002 
NC Raleigh, Zucker !\Bsoc. ., .... ,.......... et'9-782-8433 

INCORPf)RAJED. 

177 CantiaQueRock Road, 
Westbury, N.Y.11590 

Phone: (516)935-3640 
Telex: 475802aF~X: (516) 935-0780 

Manufacturers and Sales Offices Directory 
OH CinCinnati, Robert O. Whilesell ........ 513-521-2290 
OH Cleveland, Robert O. WhHeseIl •....... 218-447-9020 
OH Columbus, Robert 0; Whitesell ....... 614-888-9396 
OH Dayton, Robert O. Whnesell ........... 513-298-9546 
OR Lake Oswego. Cascade Comps. ...... 503-635-2227 
PA Pittsburgh, Robert O. Whitesell ....... 412-963-6161 
PA Trevose, Professional Svc. Assoc ...•. 215-245-0513 
TN Knoxville, Robert O. Whnesell ........ 615-694-9476 
TX Austin, K & H Sis. ....•................ 512-258-.8841 
TX, Plano, K & H SI". ......... : ........... 214-423-6520 
UT San ,Lake City. Straube AssOcs. ....... 801-263-2640 
VA LynChburg. Marketing TechnJg. ....... 804-384-6459 

'WA Seattle, Cascade Comps. '.,........... 208-888-3717 
WI Brookfield,Sumer,Inc. ................ 414-784-6641 . ' 

Local DistributO(S 
AL Huntsville, Pioneer .................... 205-837-9300 
AZ. Phoenix, Cetec Elctrns. ............... 602-272-7951 
CA CWlOga Park, Marshall Inds. .......... 618-999-5004 
CA Chatsworth, Diplomat Eletrns. ......... 818-314-4411 
GA Costa Mes.a Diplomat Elctrns. ... '. . . .. 714-549-840'1 
CA EI fIIIonte, Marshall Inds. ..... . . . . . .. .. 213-442-7204 
CA IrVine, Cetec ,Elclms. .................. 714-250-4141 
CA ,Irvine, Marshallll)d .................. \ ... 714-660-0951 
: CA San Diego, Ciltec Elctrns. .............. 619-278-5020 
CA San Diego, Diplomat Elctrns. .......... 619-292-5693 
CA San Diego, Marshall Ind. ............... 619-578-9600 
CA Santa Clara, Cetec Elctrns. .... . . . . . .. 408-263-7373 
CA South Gete, Cetec Elctrns. ............ 21,3-773-6521 ' 
'CA Sunnyvale, Diplomat/Westland, ... :'... 408-734-1900 
CA Sunnyvale, Marshall Ind. . ........ :.... 408-732-1100 
CO Denver, Marshall Ind .................. 303-427-1818 
CO Wheatridge, Diplomat Eletms. ......... 303-422-9229 
CT Danbury, Diplomat Eletms. ............ 203-797-9674-
CT E. Haven, J.V. Eletrns.' . . . . . . . . . . . . . . . .. 203-499-2457 
FL Clearwater, Diplomat Elctrns .......... 8)3-443-4515 
FL Deerfield Beach, Pioneer ............. 305-771-7520 
FL Ft Lauderdale, Hammond Elctrns ..... 305-973-7103 
FL Orlando, Hammond Elctms. ..... ,..... 305-849-6060 
FL Orlando, Pioneer .. , .... '. . . . . . . . . . . . .. 305-834-9090 
GA Atlanta, Marshallind .. ,.,............ 404-923-5750 
IL ChiCago, Newark Elctrns. .......... .. 312-63&4411 
IL Elk Grove Village, Pioneer IChicagO ... 312-437-9680 
Ii: Pillatine; OHM Elctrris. ............. ..' 312-359-5500 
IN Indianapolis, Graham Elctms. .. 317-634-8202 
IN . Indianapolis, Pioneer .... '.... .. 317-849-7300 
MD Ben.ville, Resco/Washington 301-937-9100 
MD Gaithersburg. Pioneer, ...... 301-921 '0660 ' 
MD Savage, Pyttronic Inds. ...... 301-792-0780 
MD Whije Marsh, Resco ......... 301-529-0500 
MA Burlington, Marshall Ind. .............. 617-272-8200 
MA NeWton, Greene Shaw .............. ,. 61 h969,89oo 
MA Norwood, Gertler Elctms. ' ............. 617-769-6000 
MI Livonia, Pioneer ...................... 313-525-1800' 
MI Livonia, R.S. Elctrns. .................. 313-525-1155 
MN "Minneapolis, Newark Elctrns. 612-331-6350 
MN Minnetonka, Pioneer/Twin CRies ..... 612-935-5444 
MN St Paul, Gop~er Elctrns. .............. 612-463-3322 
MO St Louis, Olive Elctms. . ...... ;....... 314-4~9-4500 
NJ Bellmawr, Mid Atlantic Elclms. Corp. .. 609-931-5303 
NJ Totowa, Diplomat Elctrns. ............. 201-785-1830 
NY Buffalo, SummitDistrs ................. 716-887-2800 
NY Melville, Diplomat Elctms. ............. 516-454-6400, 
NY Ml Vernon, OAR Indl. Elctrn. Sis ..... c. 914-699-2224 
NY Rochester, Rochester, Radio Supp. .... 716-454-7800 
NY Rochester, Summit Distrs. ... .., ..... :.. 716-334-8110 
NC Greensboro, Hammond Elctrns. ....... 91.9-275-6391 
OH Cleveland, Pioneer ................... 216-587-3600 
OH Dayton, Pioneer ...................... 513-236-9900' 
OR Beav,ertOn, Almac ElctrnS. ..•.......... 503-641-9070 
PA Montgomeryville, Pyttroni~ Inds. ....... 215-242-6700 
PA Philadelphia,Almo Elctrn •. Corp ... ' .... 215-698-4.000 
PA Pittsburgh,J"iOneer .................... 412-782-2300 
SC Columbia, Dixie Elctms. .'............. 803-779-5332 
TX Austin, Pioneer ... : ........ :, ........... 512-835-4000 
TX Dallas. Pioneer' ........ , .. ~. . . . . . . . . .. 214-386-1300 
TX FortWorth,m : •.... '.' ............... 817-831-0441 
TX Houston, Pioneer ............ "......... 713-968-5555 
UT San Lake City, Diplomatl Alta Land .... 801-486-413>1' 
WA ,.Bellevue, Almac Elctms,. .. . . . . . . . 206-643-9992 
WI Milwaukee, Marsh E~s, 4 \4-475-6000 

,.M=-= 
ELECTRONICS 
INCORPORATED (Formerly rne OEM DIVIsiOn of MtJRAI 

CORD ELECTRONICS, INC_, 177 Cantiague Rock Rd., 
Westbury, NY 11590, Tel: 516-935-3640, Telex: 475-8020; 
FSC No.: 516-935-0780; Empl.: 25; Sis. Mg,.: William 
Mercurio .: .. A.2009; B.1023; C.1827; 0.1024, 1605 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg., Inc ............. 205-533-5165 

AR Little Rock, Welch & Doby,lnc. ........ 501-455-2199 
CA San Diego, Littlefield & Sm~h Assocs. 

619-455-0055 
CA Saratoga, Frequency Control Assocs. 

'CA 

GO 
CT 
FL 
FL 
GA 
IL 
IN 
IA 
LA 
MD 

408-446-0200 
Saratoga, Santana SIs. ................. 714-827-9100, 
Aurora, Sage SIs. ............... '" .. ,. 303-750-3501 
Manchester, G. M Assocs. .,........... 203-646-4443 
Casselberry, HAl Elclrns, Inc. .. , ... , .. 305-831-4892 
Coral Springs, HAl .. , ................. 305-752-7520 
Atlanta, DHR Mktg. ................ . .. 4-04-451-9848 
Highland Park, Bransky Sis ....... ' ..... 312-4:i3-2375 
Indianapolis, !"letm. Reps. ............. 317-894-1414 
Bettendorf, Weisler & Ass~s., Inc. .... 319-344-0566 
Manderville, Design Mktg. .. .' ........... 713-237-2319 
Timonium, Eastern Comps. Sis Corp. 
............... 301-561-5811 

MA' Framingham, G.M. Assocs. .... ' ........ 617:872-4871 
MI Adrian, Elctrn.·Salesmasters .......... 517-263-2500 
Mt Livonia, Elctm.Salasmasters .......... 313-421-2520 
MN Minneapolis, O.E.M. Elctrl. SIs., Inc. .... 612-559-2448 
MS Jackson, Welch & DobYr Inc. .......... 601-932-5534 
MO Ellisville, Weislar Assocs. ........ . . . .. 314-3~4-4543 
MO. N. Kansas City, Weisler Assocs ....... 818-421-1679 
NH Exeter, G. M. Assocs. ................. 603-778-7472 
NM Alburquerque, Syntech . . . . . . . . . . . . . .. 505-266-7951 
NY Jericho (Downstate), J-Square Mk1g., Inc. 

............. , . . . . . . . . . . . . . . . . . . . . . . . . .. 516-935-3200 
NY Rochester, J. G. Welch Assocs., Inc. .., 716-244-.1100 
NY Utica, J. G. Welch Assocs., Inc. ........ 315-736-7821 
NC Charlotte, DHR Mklg., Inc. ............. 704-335-1215 
NC Greensboro, DHR Mktg., Inc. .......... 919-273.-2671 
NC Raieigh, DHR Mktg. ................... 919-876-5450 
OH Beachwood, Eletm Salesmasters ..... 800-328-1848 
OH Cleveland, Arthur H. Baier & Assocs. .. 216-461-616 i 
OH Dayton, Arthur H. Baier & Assocs. .. '.. 513-276-4128 
OK Tulsa, Design Mktg., Inc. ., ...... 918-622-7744 
OR Beaverton, Quest. Mktg., Inc. 503-641-7377 
PA W. Conshohocken, Eastern Comps. 215-825-6610 
SC Greenville, DHR Mktg. ...... ,. 803-235-3594 
TN Memphis, Welch &'Doby, Inc. 901-683-9099 
TX Dallas. Design Mktg., Inc. 214-680-9767 
TX Hllrst Design Mktg., Inc. ' . . 817-268-2004 
TX Round Reick, Design Mktg., hic. 512-255-9896 
UT SaR Lake City, Sage Sis. . .....• ,....... 801-467-5451 
WA Bellevue, Que~t Mktg., Inc. ........... 206-747-9424 
WI Cedarburg. Bransky SIs. .............. 414-377-6837 
PR Puerto Rico, Casanova Indl. SIs. .. ., . .. 809-753-8674 
Can Waterloo, Ont; Rytech Co. ............ 519-743-4521 

.. CORLUND ELCTRNS: cORP., 3543 Old Conejo Rd, 
Newbury Park, cA 91320, Tel: 805-499-6947; Empl.: 45; 
Sis. Mg,: John Redmond 

CORNELL -DUBiUER 'ELECTRONICS, 150 AVeOue 'L', 
Newark, NJ 07105, Tel: 201-589-7500, Telex: 03-8366 

CORNELL-DUBIUER ELECTRONICS, Div. of 
FBderal Pacific Electric Co., 1605 East Rodney F(ench 
Blvd., New Bedford, MA 02744, Tel: 617-996-8561 

CORNELL-DUBILIER ELCTRNS_, Wayne Interchange, 
plaza I, Wayne. NJ 07470, Tel: 201-256-2000: SIs. Mg,: 
A. Cavuto ..... ,..... . A.1067, 1597; 801309 

Local Sales Offices & Reps 
AZ. Tempe, Electronics Dvcs. & SIs. 
CA Los Anos, Ewing-Foley, Inc. 

...... 602-438-1547 
415-941-4525 
619-566-5252 
303'430-8683 
305-771-6501 

CA San Diego, Harvey King 
CO Westminster, Western Region Mktg. 
FL Fort ,Lauderdale, Dyne-A-Mark Corp. 
IL Roiling Meadows, Eagle Tech. SIs., Inc. 

. . . . . . . . . . . . . . . . . . . . 312'991-0700 
IN 
MD 
MA 

MI 
MN 
MO 
NY 

'NC 
OH 
TX 

.WA 
PR 

Carmel, Technology Mktg, j 17-644-8462 
Glen Bumie, Faion Lott & Co. 301-744-461 t 
Needham Heights, Coakley, Boyd & Abbett 
................. ............... 617-444-5470 
Detroi~ Rathsburg Assocs. 313-882-1717 
Minneapolis, Eleclriei Comp .. SIs. 612-~33-?594 
Bridgeton, Dy-TrOnix,lnc. . 314-291-4171 
Syracuse, Leonard D. Allen 315-437-8387 
Cary, Montgomery Mktg., Inc. ., 919-467-6319 
Dayton, The Lyons Corp ... , .......... 513-278-0714 
Richardson, R. F.,Kimbali Go,lnc ...... 214-231-3447 
Bellevue, Northwest Mktg. Assocs. .... 20&455-5846 
SaQlurce, Sudou..sl Import Sis. Corp. 
.......... ', .................... \: ..... . 809-726-7635, 

Local Distributors 
AL Huntsville, Anow Elctrns., Inc. . .. , ..... . 
AL Huntsville, Hal~Mark Elctrns.' ......... . 
AZ. Phoenix, Arizona Ctlmp. Co. . .... ' .... . 
AZ. Phoenix, HaI~Mark Elclms.' .. , ....... . 
AZ. Tempe, Arrow Elclms., Inc ............ . 
AZ. Tempe, Bell Inds. .................... . 
CA Chatsworth; Arrow ElCtrns.,lnc. . .. ' .. . 
CA Chatsworth,lntegated Elctms. Corp. 
CA Chatsworth, QC Comps. 

205,882-2730 
205-837c8700 
602-269-5655 
602-243-6601 
602-96&-4800 
602-966-7800 
213-701-7500 
213-069-2200. 
818-700-2622 

646 Add Dept. EM to address to tell them you saw it in EEM,' 
·f 



Manufacturers and Sales Offices Directory 
CA Chatsworth, Shelley Elctrns. . . . . . . . . .. 213-009-~ 
CA Englewood, HaI~Mark Elctrns. • . . . . . •. 303-694-1662 
CA Fountain Valley, Component Ctr, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-979-0433 
CA Garden Grove, Bell Iods. .............. 714-895-7801 
CA Garden Grove, National Capacitor Corp. 

....................................... 714-892-7749 
CA Irvine, Integraled EIctrns. Corp. ........ 714-540-5600 
CA Palo Alto, Zack Elctrns. . . . . . . . . . . . . . . . 415-326-5432 
CA Sacramento, Arrow Elctrns. Inc. ....... 916-925-7456 
CA San Diego, Arrow Elctrns., Inc. ........ 619-565-4600 
CA San Diego, Hal~Mark Elctrns. ......... 619-266-1201 
CA San Diego, Shelley Elctrns. ........... 619-453-7133 
CA San Fernando, Petell Elctrns. ......... 816-365-9841 
CA San Francisco, Zack Elctrns. .......... 415-626-1444 
CA San Jose, Integrated Elctrns. Corp. .... 406-28Hl488 
CA San Jose, Shelley Elctrns. Corp. ...... 406-942-9111 
CO Lakewood, Acacia SIs. ................ 303-232-2882 
CO Whealridge, Bell Inds. ................. 303-424-1985 
CT Greenwich, Wise Comp. o • • • • • • • • • • • • • 203-531-4660 
CT Stratford, Utronics, Inc. . . . . . . . . . . . . . . . . 203-378-4201 
CT Wallingford Arrow Elctrns. . . . . . . . . . . . . 203-265-7741 
FL Ft Lauderdale, Arrow Elctrns. ......... 305-776-7790 
FL Ft Lauderdale, Hall-Mark Elctrns. ..... 305-971-9280 
FL Ft Lauderdale, Hammond Elctrns., Inc. 

....................................... 305-973-7103 
FL Orlando, Hall-Mark Elctrns. ........... 305-855-4020 
FL Orlando, Hammond Elctrns, Inc. ...... 305-849-6060 
FL Palm Bay, Arrow Elctrns., Inc. ......... 305-725-1480 
<1A Norcross. Arrow Elctrns., Inc. 404-449-8252 
GA . Norcross, Hall-Mark Elctrns. .......... 404-447-8000 
IL, Bensenville, Hal~Mark Elctrns. ." ..... 312-660-3800 
IL Chicago, Bell Inds. ..................... 312-982-9210 
IL Chicago, Newark Elctms. ............. 312-636-4411 
IL Elk Grove Village, GBL/Goold Elctrns. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-593-3220 
IL Itasca. Voyager Elctrns. ........ 312-773-4900 
IL Palatine, OHM Elctms. ......... 312-359-5500 
IL Rosemcnt, Advent Elctrns., Inc. 312-297-6200 
IL Schaumburs Arrow Elctrns., Inc. 312-397-3440 
IL Skokie, Kellner Elctrns. ............... 312-677-1120 
IN Fort Wayne, Graham Elctrns. ......... 219-423-3422 
IN Indianapolis. Arrow Elctms. ........... 317-243-9353 
IN Indianapolis. Graham Eictm. Supp., Inc. 

....................................... 317-634-8202 
IA Cedar Rapids. AdVent Elctrns., Inc. .... 319-363-0221 
lA' Cedar Rapids. Bell Inds. .............. 319'-395-0730 
IA Cedar Rapids. Deeco, Inc. ............ 319-365-7551 
IA Cedar Ropids. Arrow Elctrns., Inc. ..... 319-395-7230 
KS Lenexa. I-\all-Mark Elctrn8- ............ 913-668-4747 
KS WicMa. RSC Elctrns., Inc. . ............ 316-267-5213 
LA New Orieans, William B. Allen, Inc. .... 504-525-8222 
MD BaHimore, AS.!. Elctrns. ............... 301-265-5200 
MD Baltimore, Arrow Elctrns., Inc. ......... 301-247-5200 
MD Bethesda, Arrow Elctrns., Inc. ......... 301-564-3000 
MD Columbia. Hall-Mark Elctrns. .......... 301-621-4228 
MD Gaithersburg, Pioneer Washington Elctrns. 

....................................... 301-946-0710 
MD Rockville, C8p~al Radio Whls, Inc. .... 301-881-2270 
MA Hingham, Sager Elctrl. Supp. .......... 617-749-6700 
MA Newton, Green-Shaw, Inc. ............ 617-969-8900 
MA North Chelmsford Pilgrim Elctms. .... 617-251-8746 
MA Wilmington, RC Comp., Inc. ........... 617-657-4310 
MA Wobum, Arrow Elctms, Inc. ........... 617-933-8130 
MA Woburn, Jaco Elctrns., Inc. ............. 617-933-7760 
MI Ann Arbor, Arrow Elctrns. ............. 313-971-8.220 
MI Grand Rapids, Arrow Elctrns. ......... 616-243-0912 
MI Livonia. Pion_I Michigan ............ 313-525-1800 
MN Bloomington, Hall-Mark Elctrns. ....... 612-852-3223 
MN Edina. Arrow Elctrns., Inc. ............. 612-630-1800 
MN Minneaolis. Stark Elctrms. Supp. 612-332-1325 
MO Kansas City, Electronics Supp. ., ....... 816-931-0250 
MO Maryland Heights. Hall-Mark Elctrns. .. 314-291-5350 
MO St Louis, Arrow Elctrns. ............... 314-567-6888 
MO St Louis, Olive Elctrns. ............... 314-426-4500 
NH Manchester, Arrow Elctrns., Inc. ....... 603-666-6968 
NJ Cherry Hill, Hall-Mark !"Ictrns. Corp. ... 609-424-7300 
NJ East·Brunswick, Brothers Elctrns. ..... 201-238-2200 
NJ East Hanover, State Elctrns. PartS Corp. 

................................. 201-667-2550 
NJ Fairfield, Arrow Elctms. ......... 201-575-5300 
NJ Fairfield, Hall-Mark.Elctrns. ............ 201-575-4415 
NJ Kenilworth, Federated Purchased ..... 201-272-0505 
NJ MarHon, Arrow Elctrns., Inc. ........... 609-596-8000 
NJ Moorestown, Arrow Elctrns, Inc. 609-235-1900 
NM Albuquerque, Arrow Elctrns., Inc. ...... 505-243-4566 
NM Albuquerque, Electronic Parts Co, Inc. 

....................................... 505-293-6161 
NY Biminghamton, Help Elctrns., Inc. . ... ,. 607-729-3528 
NY Bohemia. Key Comps, Inc. ............ 516-567-7500 
NY Buffalo, SummH Distrs., Inc. ........... 716-877-2800 
NY Central Islip, Semicap Elctrns. Corp. ... 516-582-4400 
NY Elmslord Ancar Elctrns. Supp., Inc. . ... 914-592-7100 
NY Farmingdale, Arrow Inti ................ 516-293-6363 
NY Farmingdale, Semispecialists of Amer. 

....................................... 516-293-2710 
.. NY Hauppauge, Arrow Elctrns, Inc. 516-231-1030 

NY Hauppauge, Broad Line Elctrns. ....... 800-645-5444 
NY Hauppauge, Fairmont ElctrnSIs. Corp. 

NY Hauppauge, Jaco Elctms, Inc. . ...... . 
NY Liverpool, Arrow Elctrns., Inc. ......... . 
NY Melville, Arrow Elctms., Inc. .......... . 
NY Rochester, Arrow Elctrns., Inc. ....... . 
NY Rochester, Masline Elctrns. .......... . 
NY Rochester, Rochester Radio Supp. Co. 

516-231-3312 
516-273-5500 
315-652-1000 
516-391-1300 
716-275-0300 
716-546-5373 

....................................... 716-454-7800 
NY Rochester, Simcona Elctrns. Corp. .... 716-236-3230 
NY Rochester, SummH Elctrns. of Roch, Inc. 

................................. , ..... 716-334-8110 
NY Rockville Center, Douglas Elctrns. .... 716-764-5710 
NY Rome, Rome Elctms. ................. 315-337-5400 
NY Ronkonkoma. Hal~Mark Elctrns ....... 5;6-737-0600 
NC Greensboro, Hammond Elctrns. ....... 919-275-6391 
NC Raleigh, Arrow Elctms. ................ 919-876-3132 
NC Winston-Salem, Kirkman Elctrns .•..... 919-722-9131 
OH Akron, Akron Electms. Supp. Co. ...... 218-762-8818 
OH Centerville, Arrow Elctrns., Inc. ........ 513-435-5563 
OH Cincinnati, Hall-Mark Elctrns. ...... :... 513-563-5980 
OH Cincinnati, Hughes Pet'j'8.lnc ......... 513-351-2000 
OH Cleveland, Pion_/Cleveland ........ '216-587-3600 
OH Columbus, Arrow Elctrns. ............. 614-88&.6362 
OH Columbus, Hughes Peters ............ 614-294-5351 . 
OH Dayton, Bellinds. ..................... 513-434-8231 
OH Dayton, Pioneer Elctms. .............. 513-236-9900 
OH Dayton, Stotts Friedman .............. 513-296-5555 
OH Highland Heights, Hal~Mark Elctrns. .. 216-473-2907 
OH Solon. Arrow Elctms, Inc ............... 216-246-7500 
PA' Montgcmeryville, Pyttronic Inds. ....... 215-242-6700 
PA Norristown, Century Elctrn CO.,lnc .... 215-631-5400 
PA Phildelphia. Shap Elctrns. Co., Inc. . . .. 215-969-3300 
PA Pittsburgh, Pion_I Pittsburgh ........ 412-782-2300 
SC Columbia. Dixie Elctrns. ............... 803-779-5332 
TX Austin, Arrow Elctms., Inc. ............. 512-835-4180 
TX Austin, Hal~Mark Elctrns. ............. 512-258-6658 
TX Dallas, Arrow Elctrns., Inc. ... ,......... 214-386-7500 
TX Dallas, Captronics. Inc. ................ 214-340-3592 
TX Dallas, Hal~Mark Elctms. ....... :..... 214-343-5000 
TX Dallas. Harrison Equip. Co. ............ 214-239-2750 
WI Madison, Arrow Elctrns. ............... 606-273-4977 
WI Mi.lwaukee, Electronic Exp. ............ 414-22&8100 
WI Milwaukee, Industrial Elctrns. Corp. of Wis. 

....................................... 4l4-276-1212 
WI Milwaukee, Marsh Elctms. . .......... . 
WI New Berlin, Hal~Mark Elctrns. ....... . 
WI Oak Creek, Arrow Elctrns. . ........... . 
WI Waukesha. Bell Inds. .. .............. . 
Can Calgary, Alb., Varah's ............... .. 
Can Don Mills, Ont, Saynor Elctrns. 
Can Downsview, Onl, Future Elctrns. ..... . 
Can Hammon, Onl., Varah's .............. . 
Can OttaWa. Ont, Carsten Elctrns. ........ . 
Can Ottawa. Ont, Future Elctrns. . ........ . 
Can Ottawa. Ont, Varah's ................ . 
Can Pointe Claire, Que., Future Elctrns. . .. . 
Can Scarborough, Ont, Carsten Elctrns. .. . 
Can St Laurent Que., Carsten Elctrns .. ' ... . 
Can Vancouver, BC, Future Elctms. ....... . 
Can Vancouver, BC, Varah's .............. . 
Can Winnipeg. BC, Varah's ............... . 

414-475-6000 
414-707-7844 
414-764-6600 
414-784-0235 
403-255-9550 
416-445-2340 
416-638-4771 
416-561-9311 
613-729-5138 
613-820-8313 
61.3-726-6684 
514-694-7710 
416-495-9999 
514-334-8321 
604-438-5545 
604-873-3211 
204-633-6190 

CORNING GLASS WORKS, Materials Business, Main 
Plant, MP 21-3, Comins NY 14831, Tel: 607-974-4102, 
Telex: 932-499; Empl.: 30000; Sis. Mgr: Bryan Lanahan 

CORNING GLASS WORKS. Corni!19 Elctrns., 
Houghton PIt, Bldg. A-2, Coming, NY 14830, Tel: 607-974-
8725, Telex: 932481; EmpL: 8000; Sis. Mgr.: Graham 
Wells; Dist. Mgr: Beisey Murray .. A.1068-1069,1835 

Local Sales Offices & Reps 
AL Huntsville .................... . .. .. ... ?05-83D-4030 
AZ Phoenix ..................... "....... 602-943-6602 
GA Escandido.. .. .. .. .. .. .. .. .. .. .. .. .... 619-741-0496 
CA Orange ............................... 714-771-5160 
CA Santa Clara .......................... 408-249-6481 
CO Denver'.. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 303-422-4547 
FL Plantation . _................ 305-581-3251 
FL St Petersberg ............... , ........ 813-894-1171 
FL Tampa ............................... 813-9;12-1723 
FL W. Palm Beach ....................... 305-686-1325 
GA Rosewell .............. .. .. .. .. .. .. ... 404-992-7240 
IL Arlington Heights ..................... 312-226-6070 
MD Columbia ............................. 301-964-0225 
MA Littleton ...... .. .. .... .. .......... ". 617-486-3125 
MN Eagon ....... ; ........... :............ 612-544-0206 

covox, 
MN Shore View ........................... 612-780-5044 
NY Horse Head .................. .. .. .... 607-974-6615 
NC Raleigh ............................... 919-876-1100 
OH Gahanna ............................. 614-476-0028 
OR Beaverton ............................ 503-649-9199 
PA Broomall ............................. 215-356-5300 
PA Pittsburgh ............................ 412-531-2002 
TX Plano ................. : ............... 214-578-9360 
TX Round Rock .......................... 512-445-1666 
Can Montrea~ Que. ........................ 514-866-9581 

CORNING GLASS WORKS, Memory Prods Dept.. 
3900 Electronic Dr., Raleigh, NC 27604, Tel: 919-876-11 00, 
TWX: 51 0-92~1840; Empl.: 17; Sis. Mgr: A Greenlaw 

CORNING GLASS WORKS, Telecomm Prods Dept. 
BH-5, Coming. NY 14830, Tel:' 607-974-9000, Telex: 
932498; EmpL: 28,000 

CORNING MEDICAL & SCIENTIFIC, See Corning 
Glass Works, Corning Elctrns. 

CORTEC, INC., 15811 Chemical La, Huntington Bch., CA 
92649, Tel: 714-897-2529; Erupl.: 35 

CORTRON DIV., 400 W. Grand Ave.. Elmhurst IL 60126, 
Tel: 312-279-9110, TWX: 910-254-0154; EmpL: 300; Sis . 
Mgr: Bob Inglis 

COSAR. 3121 Benton St, Garland, TX 75042, Tel: 214-276-
9487, 800-527-1207, Telex: 730-764; FSC No.: 20891; 
Empl.: 50; Sis. Mgr: Jerry Jarka 

COSMO PLASTICS CO, 3239 W. 14th Sl, Cleveland, OH 
44109, Tel: 216-661-5594; Empl.: 500; Sis. Mgr: B. 
Gordon 

COSMOS, INC, 19530 Pacific Hwy. S. Suite 102, Seattle, 
WA 98188, Tel: 206"824-9942, TWX: 910-380-8627; Empl.: 
18; Sis. Mgr: Jim Harding; Dis/. Mgr: Jim Brewer 

COST EFFECTIVE SYSTEMS, INC., Two LeMans PI, 
Pine Brook, NJ 07058, Tel: 201-575-5514, Telex: 4944668; 
Sis. Mgr: Phyllis Gross 

COTO 
CORPORATION 

COTO CORPORA nON, 55 DuPont Drive, Providence, RI 
02907, Tel: 401-943-2686, TWX: 710-381-8016; Empl.: 
200; Sis. Mgr: W. Poisson ............... a.1310-1311 

Local Sales Offices & Reps 
CA Lomita. Component Mktg. Assoc ...... 213-326-1460 
CA San Diego, 0 Squared SIs. ............ 619-560-6266 

• CA Saratoga. Testco Inc ......... " ....... 408-253-1900 
CO Denver, Spectrum SIs. ............ ,... 303-480-9991 
IL Downers Grove, Richmar Elctrns. ...... 312-968-0118 
IN Indianapolis, Richmar Elctrns. ......... 317-~6-6363 
NY Melville, Jarms Assoc. ................ 516-752,0404 
OR Portland, Ecco Mktg. ................ : .'503-254-5588 
PA Gladwyn, Manreps .................... 215-649-6300 
TX Plano, Richmar Elctms. ............... 214-867-8224 
VA Front Royal, Eltron Sis. Ltd .... ::., ... ·703-635-7201 
WA Seattle, Ecco Mktg. ...... . . . . . . . ... . . .. 206-364-0200 
WA Spokane, Ecco Mktg. ................. 509-924-4410 
WI Butler, Richmar Elctrns. ............... 414-781-1730 

Local Distributors 
Inti England, Surrey, Rhopoint .......... 08633-OX-7988 

COTRONICS, 3379 Shore Pkwy., Brooklyn, NY 11235, Tel: 
718-646-7996; EmpL: 15; Sis. Mgr: Alan Marks 

COUNTIS INDS., 2670 LOCkheed Way, Carson City, NV 
89701, Tel: 702-882-6123; Empl.: 12; Sis. Mgr: '1'. J . 

, Countis; Dis/. Mgr: T. J. Countis 

CREATIVE MICRO SYSTEMS, 3622 Cerritos Ave., Los 
Alamitos, CA 90720, Tel: 213-493-2484; Empl.: 40; Sis. 
Mgr: Elaine Prossen 

COVER CRAFT CORP., 540 Commercial Sl, Manchester, 
NH 03102, Tel: 603-889-6811; Sis. Mgr: Terry M. Pratt; 
Dis/, Mgr: Terry M. Pratt 

COVOx, INC., 675 0 Conger St, Eugene, OR 97402, Tel: 
503-342-1271, Telex: 706017; Empl.: 25; Sis. Mllr: M. R. 
Stewart 
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CPS IN 
CPS INC., 110 WoRe Ad., Sunnyvale, CA 94086, Tel: 408-

738-0530, Telex: 35-7450; FSC No.: 31640; EmpL: 80; SIs. 
Mg': Wanda Shearin ........................... 001607 

Local Sales Offices & Reps 
MA·~r1ington, Intl\fS8ll .... :.............. 617;273-3844 
NY Great Neck, Industron'Assocs. ........ 51fi.:487-262o. 

, . ,"" .;, 

CRAIG SYSTEMS CORP:' 10 Industrial, Way, AmeSbUry, 
MA 01913"4848, Tel: 617-388-5662; 1WX:710-34,-o590; 
'FSC No.: 81902; Empl.: 300; SIs. Mg,: ROber!'A Legrow; 
. Dis/. Mg,: Robert A Legrow .. 

CRAMER INC. 625 Adams St., Kansa$ City, KS 66105, tel> 
913-621'!l700, TWX: 91 (}.743.6856; Empl.: 200; SIs.Mg,: 
Thomas R Hyland . 

CRAMER COIL & TfiANSFORMER CO., INC,n21 
15th Ave., Grafton, WI 53024,Tei: 414-377,7040; EmpL: 6S; 
Sis. Mg': Philia G. Hayes 

CRAMER CO. Mit! ROOk Rd;.OId SaybroOk, CT 06475,TeI: 
203-388-357 4, ~nllex: 966-453; Empl.: 200; Sls. Mg,: A V. 
Beauregard; Dis/. Mgr". E Latourette 1 

Local Sales Offices I!< Reps 
CA Anaheim, Spectrum Assocs. .. .. .. .... 714-630-6977 
CA Palo Alto, Mollard Mktg. .....•.......• ; 4 r5-96Nl456 
IL Elk Grove,Martec ASSOCIL .. : ....... :. 312-958-8090 
NJ J.:ast Orange, Willgold SIs. Corp. ...... 201-678-7700 
NY East Syracuse,Application Specialists Inc. 

..... : .................. c· .............. 315-437-2813 
NY Rochester, Application sPecialists Inc. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 716-588-6226 
NC Charlotte, Motior Tech. ............ ". 704-52&-9855 
OH Medina, J. C. Hofstetter .... ; • . .. .. .... 216-241.<1880. 
PA Edgemont, WhHli/Whidd."!I Co.. ....... 215-'353-6343 
WA Mercer Island, Andersen Assocs. ..... 206-232-0484 

CREARE"INC. Etna Ad., P.O. Box 71,Han,~ver, NH 03755, 
Tel: 603-643-3800, Telex: 95310.1; Empl.: 75; SIs, Mg': R 
M Zieserl ,. . 

CREATIVE PACKAGING' CO .. 1202 Kentucky Ave., 
Indianapolis, IN 46285 ' 

CRESTRON ELEC. 101 Broadway,C;8sskil~ N.107626, 
Tel: 201-894-0660' , 

Stt/~ 
A Division of Applied Electro Technology Int. 

CRESTRONICS DIV., Applied El9ctro Technlg., 
Int, 2220 S.,Anne SL, Santa Ana, CA92704, Tel: 714'-556-
6570,1WX: 910-595-1797; FSC No.: 52797; Empl.: 25; Sis. 
.Mg':~.Core; Dist,Mg[: 0, Dore .............. 0;1609 

CROMEMCO, 280 Bernardo Ave" Mountain View, CA 
94043, Tel: 415-964'-7.400,. TWX: 910-379-6988; Empl.: 
5OQ; Sis, Mg,: TOriiK~ting; ,Dis!. Mg': Tom Keating 

'I '. " 
CROMPTON INSTRS.2763 Higgins Road, Elk Grove 

.ViII"ge.IL 60607, Tel:71i-841-290i, Telex: 280540, TWX: 
692309; FSC No.: 53498; Sis, Mg,.: J, Berger 

, . 

CROMPTON INSiRS., Hawker Siddley, 2763' Old 
... Higgins Rd" Elk Grove Village,'1L ·60007, Tel:. (312-593-

11 07, Telex: 28-0540; Sis. M9f: Tony A ritt ' 
, CROSS ELCTRNS., 100 CommonweaRh Dr., WarTendaIe, 

PA 15086, Tel: 412-776-1591;.EmpL: 35; Sis, Mg': L R 
Craig '. 

C~OSSPOINT,.biv_ of .lnfo~Ute;422 Cliff SL, F8irvieW, 
NJ 07022, Tel: 201-941-4455;FSC No.: FSCM 52116; 

.Empl.: 13; Sis. Mg,: ~bseph "1: cartelli; Dist, Mg,: Joseph 
. M. Cartelli .... , ......... ' ......... " ......... ' .... B.1539 

Local sales Offices 8. 'R~ps 
CA No, HQllywood, Crowri·Elctr~s. ...... " 213-877-3550 
Cil RedwoodCiiy,. CaJlriin(e Ass~." ": ,'415-365c2~ 

'CT 'weston, CJA ASsOc: ,"."" .,,', .... , ;',,: 203-226-431.7 
FL St Petersburg, R< L Matus &'Assocs. . 

,.,:,." .... ,. ,:,., ... , .. , ... , .. ".,.,. 813-8g&.4133 
GA Buford, R. L Matus & Assocs. .:,.".,. 404-945'294!I 
Mf' Brighton, Michigan Mktg, & SIs., . , ' . '. 313"229-6218 
NJ Wayne,'GT As$oc&., .... ·.: .... :.,:" ... 201-694-6940· 
NY Syracuse, Lenard Co, .. ' ........... " ... 315-479-9191 
OH Clevel!ll1d,ASA ... : ...... "" ... " ... 216-662-6080, 
OH Dayton, Mohawk Intronics ... , .. ,.,.... 513-434:6673. 
TX Dallas, Glidden Electro Equip. .. ".,',., 214-341c0610 
TX Houston,.GIidd.en EIec;tro.E;quip. ." ... 713-661-1415 

Manutacturers and Sales OffiCes Directory 
CROUSE HINDS CO. - AV. LTG •• 1200 Kennedy Ad., 

Windsor, CT 06095, Tel: 203-683-4300 

CAOUZET CONTROLS, INC., 1063 stAte Pkwy. 
Schaumburg, IL 60195, Tel: 312-843-2200, Telex: 206 297; 
EIl1ll: 18; SIs, Mgr: Ben Dalcourt 
..... "." .................... 801145,1315-1316, 1541 

Local Sales Offices" Reps' 
P;z Phoenix, Flexil;>le Technlg. .....•....... 602-996-6421 
CA' San Marino, Motion Coillr9l ofsc. CA ' 

, .. "., .......... , ........ ,., .... , ;,:',., 818-796-0189 
CA Santa Clara, Cuiruriingis & Assocs. .,., 406-247-8656 
CO Denver, Control Agency : , , ........ ,.. 303-93q-6641. 
FI- Tarnarac,DavrnikSIs. ............... , .. 305-920-2222 
fA', Des Moines, Jos:.Co/Melius,.lnc. .. ..... 515-277-8597 
MA Wellesley, Electro Kinetics ............. 617-235-9415 
MN Minneapolis, Jos-Co/Melius. ........... 812-8»1-3343., 
MQ Webster Grove, Schutz.& Assocs. 1r1!i Sis., Inc;. 

.• ' ' ... , .. , ....... ,., ... ,' .. ,., ....... , .. , .. 314-962-2622 
NY Fairport. Tac SIs. ........ " ............. 716-425-1070 
NY Syosset,MotionCoI)lroIS\il ........... 51&0921-5656 
NO Tryon, Ha!liday & Assoo. .. : ... : ... :,.. 704-894-8205 
OH Cincinnati, ,Bob Gilbert & Assocs. . .... 513-574-1932 
PA Bensalem, WiUlan'fD. Staats Co, ...... 215-639-5231 
TX tlaIlas, Automated Motion Control .... 214'-340-4192 
UT San Lake CHy, Control Agency ...... ," 801-328-4305' 
WA ,Bellevue. Sea Inc. .................. .'.. 206-663-4999 
WA Vancouver, Sea Inc. ' .... ':,.,,, ... : ... : 206-573-5161 
Can St HUbeit, Qua. Decofer .: ... c ........ 514-678-2252 
Can WElSton,Ont,KeldcoControls ." ..... 416-743-6356 

Local DistributcJts 
CA Burling_ EIec. Control Devices ".. 415-348-0791 
CA, Los Angeles, Mesler Distr .. ','" •. ' .. " .. 213-452-1229 
FL Lek/lland, A A Elec. .: ........ " .. ".. 813-665-'6941 
FL Pembroke Pines, Donze IntI. ....... :. .. 305-987-1122 
IN Ft Wayne, Graham Elctms. ..... , .. ,.:. 219-423-3422 
IN Indil.napoUs, Graham' Elclrns. .. "..... 317-1134-8202 
IN InciianapoUs, Vonnegut.lndl, Prods. . 

, ... ,., ..... ,.,., ... ,."." ..... ,317-899-8800/6677 
IA Bettendor1, Custom Controls Ltd. )".. 319-335-4787 
MA Wellesley, Eklctro-Mechanical Distr. ,'" 617-235:1565 
MI ComstQCkPark, Mor Elec. ..... "." •. 616-7.84-1121 
'-!II Gran<:! Rapids, 5-F Electronics ........ 6.16-459-0216 
MI RoyalOek, George Instr. Co. .... ,.,: .. 313-2.80-1111 
Mt Saginaw, Fischer-Flack ............... 517-752-4181 
MN SL Pau~.powermetion ................ 612-645-0781 
NE Omaha, Lakeland .Engrg. ............. ' 402,734-2600 
NJ Edison,Howman AppNed Control Prod$. 

.,., ............. ',., , .. , ...... , .. , ... ,., 201-797-3313 
NJ Fair Lawn, Relay$pE!Cialties .......... 201-797-3313 
NJ W. Trenton, Electronic Svc. Div,(Rolier BearIng Co.) . 

.,., ... , .... " ..... " ..... ,." ... ,."., 609-882:7400 
NY' Commack, Monarch Comps. .......... 5.16-499-1770 
NC Asheville, Electric Supply Co. .';." . .... 704-255-,8899 
NC' Gastoni'\. J.M T. ElCIm. Supp. ..... , :::, 704-86N401 
NC Winston-Salem, Kirkman Elcfrns. ...... 919-722;91,:31 
NO Bismarck, Borde~ States Elec, ....... '.' 701-258-6()60 
OH Cincinatti, Hugh_Peters. ........... ;. 513-351~2()00 
OH Cleveland, Reserve Elec, Co. ......... 216-771-5764 
OH Columbus, Hughes·Peters. ........... 614-294-5351 
OH Dayton, Duellman Elctrns. ............ 513-461-5010 
OK, Tulsa, Radio ... , ..................... ,.918-587-9123 
OR portland, FarniNan Automated Valve .. 503-287-6363 
PA Allentc:>wn, P. A. Peters. .. , ..... .... .... 215-434-5237 
PA 'Phil~phia, Herbach ~ Rademan .. , .. 215-426-1700 
SCGnlenvitle, Holder EIeq,S.,pp, ., .. ' ..... 863-27)-7111 
TX FlWortt';Swieco. , ....... : ......... : .. 81.7'335-6521 
WA K,"il; Motors & Controls Coij. :: ... :.. 206-872'8010. 
Wf\. Seettle. Eicher'Rich~ Co. ,." ... '," ,'206-523-7888 
Wt Waukesha, Powermation ............. 414-542'2668 

CROVEN CRYSTALS. 500 Beech St.,' WhitPy, ON, 
CanadEi LIN 555, Tel: 416-668-3324, TWX:. 610"394-
2750; FSC No.: 00809; ErnPI,: 250; SIs, Mgr:'R McCormick 
.. ".".,.,: .... ,., ... ,."." .. , ,." ..... ,.,., ... A.1335 

Local $ales Offices & Reps , , 
. P;z Mesa, Sedco Sis. ..................... 602-83$-6281 
CA San Mateb, Melvin SIs. ................ 415-349-7444 
CA Van Nuys. RL Assocs. ............... 213-782-7826 
FL '. Palm Bay, Spartech Assocs. .. ,.,.,.,' 305-;727-6045 
GASmyrna, Spartech Assocs. . ,. , . , . , , . .. 404.,432-3844 
MA Millon, Naton Assoo. ................... 617-698-0670 
MO Blue Springs, Chesco ............ " .... 8l6-229-1404 

'. MO SL Charles, Cheaco ... .,.............. 314-946-6677 
NJ Cherry Hill, Harry J. White " .. , .. , , •. , 609-428-4544 
NY Melville, Carnes Assocs. .............. 516-694-1600 
OH Englewood, Clayton-Ellier Co, "., .. ," ~ 13-836-3556 
TX Arlington, W. Pal Frelia " ............. 817-640'-9101 
VA Springfield, Tech Reps Inc. .... , ... , .. , 703-569-6668 
'VIII Mequon, Artmor Ltd: ', .... " ... , .',. .... 414'-241-4040 

CRYDOM DIVISION, Inn Rllctifier,1521 Grand Ava., 
EI Segundo, CA 90245, Tel: 2~ 3-322-4987, Telex: 67-4660, " 

.TWX: 910-348-6283; ErnPl.: 100; 13/s' Mg': ·john DeHh; 
Dist. Mg,: Bob Arnstein ............. , ..... B.1312-1314 

Local Sales 0IficaS & Reps 
At Huntsville, EMA, Inc. ~., •. , ... , ..... ,.,' 205-830-4030, 
P;z 'Phoenix, Ellron ,...... ..... ...... ...... 602-266-2184 
CA Pleesanton, Sierra Sis. Engrg: ,., .. , .. /415-463-22S0 
CA San Diego, Cerco ............ , .. c .... , 619-450-1754 
CA Tustin, Morgan Johnson Co. Inc. .... , 714-632-7282 
CO Westminster, Control Agy. ............ 303-427-4179 
CT Fairfi'1ld, NRG, Ltd ...................... 21)3,384-1112' 
GA Rosswel~ E~ Inc. ............. ,..... 404-992-7240 
10 , Boise, N.RSchultz Co. .. , ... :., .. "., 2oa.377-6666 
.ILSchaumberg, Microtex, ·Inc. •. ,., ... ,.' 312-885-1131 
IN Carmel, Technology Mktgc Colp, : ..... , 317-844-8462 
IN , Ft Wayne, Technology Mktg. Corp. .. , 219-432'5553 
KS Merriam, Midwest Tech, SIs. ".: ... ,., 913-236-8555 
KS WichHa, Midwest Tech. SIs. ........... 316-262-7240 
KY lquisville, TechnoloQy Mktg. Colp, ..... 562-449-7808 
MD Ph08l)ix, Phoenix Ek:tm, Sis. ., ..... , '., 301-628-2066 
MA ,Lexington,'AD Sys. SIs. ............ , .. 617-861-6370 
MI Royal Oaks, Dave Ray & Assocs. ... 313-280-0000 
MN Eden Prairie, Electronic Innovators, Inc. 

.,., ... ,." ..... , .. , ................... 612-941-0630 
MO St Charlas,Midwest Tech. SIs. ' ...... 314-441-1012 
NY Reno, Unijronics Mktg., Inc. ." .... , , ., 702-825-1978 
NJ . Glen R,,!,k, North East COfT1lll'. Co. Inc. . 

. ,.,.",.".,' ..... ' .. ,., .... , ..... , ... 201-447-0600 
NY Binghainton, GEN-TECH.Elctrns. ..... 607-648-8633 
NY LiverpOO~ GEN-TECH Elctrns. ........ 315-451-3480 
NY Melville, Parallax SIs. : ......... " .. ... 516-351-1000 
NY Pittsford, G!,N-TECH Elctfns. .... , .. " 7') 6-381-2820 
NY Pleas.ant Valley,GEN-TECH Elctrns., .. 914-635-3233 
NC Pineville, EMA, Inc. .............. :...... 704-54 i -0929 
NC Winston SaIem,!:MA, Inc, ...... : ...... 919-784-6953 
OH Cincinnati, Luebbe Sis. Co, ., .... : , .. , 513-891-5770 
oH Cleveland, Cleveland Luebbe SIs.. , .... 216-~3-0425 
OH ,Columbus, Luebbe SIs. Co. ........... 61.4-431-0474 
OH Dayton, Luebbe SIs.,Co ................. 513-294-0426 
OK Tulsa, ION Assocs., Inc. ............... 918-664-0186 
OR Beaverton, N.R SchuRz Co. , ...... ', .. ,.' 503-643-1644 
PA PittSburgh, Luebbe Sis, Co ........... , 412-931-04.14 
PA SpringHouse, Deltatronics Inc. ;...... 21 ?-542-0250 
TN Donelson, EMA, Inc, c. ............. , .. , 6.15-863-1414 
TN Jonesboro, EMA, Inc, ................. 615-742-8081 
TX Austin,lON Assocs.,lnc, .,. ",.:.,.,." 5.12-331'7251 
TX Grand P,airie.ION Assocs.,lnc, ....... ·214-847-8225 
TX Houston, ION Assilcs., Inc. ,.,., .. ".,. 713-977-4354 
UT Sail Lake CHy, Control Agy, .,., ... ,.,. '801-972-8787 
WA Bellevue, N.R. Schultz po, .. , ... , ' , . ,. 206-454-0300. 
WI WaUkesha, Microtex, Inc. ,., ..... , , . ". 41 i-542-5352 

Local Distributors 
CA Los Angeles, Kierullf Electronics .,.... 213-725-0325· 
CA' Los Angeles, Master Distrs, .. ' ..... , , .. , 213-452-1229 
CA Pieo Rivera, Amfac EIec. SlJpp ... ,: .. , 213-949-7841 
CA San Francisco, South, Stevens Engin~ng . 

. ,.:., ...... "., ... ,.".".,.,., ... ,.,' 415-588-9200 
IL Chicago, Newark Elect ... ,........... 312-784-5100 
'MA Hingham, Sager Electric ............... 617-749-6700_ 
NJ Fair Lawn, Relay Specialties .. " ....... 201-7.97-3313 
'NY Farmingdale, Milgray Elctrns, ." .. , ... 516-420-91\00 
NY Melville, Arr,?w EICtrns, ...... " ... ,'.,... 516-694-6800 
NY Westbury, Schweber Electronics ...... 516-334-.7474 

CRYOMAGNEnCS, INC., 795 Oak Ridge Tpk., Oak Ridge, 
TN 37630, Tel: 615-482-9551; Sis. Mg,: R:M. Enni,,: Jr. 

CRYSTALOID ELCTRNS. Box 628, Hudson, OH 44236, 
Tel: 216-655-2429, Telex: 241-244; Empl.: 130; Sis. Mg': 
Sharon Warstler ' 

CRYSTEK CORP, p.d. Box 06135,.ft Myers, FL 33906, 
Tel: 813-936-2109, TWX: 51.0-95i-7448;FSC.No.: 13454; 
Empl.: 150 . 

,.CllCapacitors 
I, 

CSI CAPACITORS, CSI Techrllgs., 810 RancherosDr. 
San Marcos, CA 92069, Tel: 619-747-.4000, Telex: 697832; 
FSC No,: 10026; EmpL: 50; Sis, Mg,: H. R. SmHh , . 
, .. "., ... ,.,' '."'" .•. ,.".".,.,. :'.;., •. ,. ''',.'. A.l0.70 
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Manufacturers and Sales Offices Directory CTSCO 
Local Sales Offices & Reps 

A:t. Tempe. Cleveland Entprs. of AZ .. . • .• 602-82(H 127 
CA San Jose, Comtech MkttJ .••••..•...•• 408-366-7474 
CA San Jose. Silicon Valley Sis. .•.•••.•.• 408-286-7510 
CA Tarzana. High Voltage SIs. ......•..... 213-881-9194 
A. Orlando, Glenn Tech. SIs. Co. ......... 305-299-8700 
IL Chicago, Esco Assocs. ... • . • • . . • . . . •• 312-783-0800 
KY Louisville, K. W. EIcIm. Sis. •.••••••.••• 512-451-1860 
MA Framingham, Sullivan Tech. Sis. ...•.• 617-620-0195 
NJ Leenla, Paler E. Schmitt Co. . • • . • . • • .• 201-944-2806 
NM Albuquerque, Cleveland Entprs. •...•.. 5C)5.~5-7693 
NY C8zen0via, S. T. WOOlard ••..•....••.• 315-655-8145 
OH DayIon, K. W. EIcIm. SIs. ..•..•........ 513-890-2150 
PA Washington Crossing. DVS Co. ....... 215-493-4642 
TX Dallas, Cunningham Comps. Corp. .... 214-233-4303 
TX Houston, Cunningham Comps. Corp. .. 713-461-4197 

CPSl 40 Unnell Circle, Billerica, MA 01821,' Tel: 617-272-
6020,800-325-3110, TWX: 71D-347-o176;EnipL: 150; SIs. 
Mgr: S. Corbit 

C-TEK 
INCORPORATED 

C-TEK INC., 4 RaIlroad Ave., Wakefield, MA 01880, Tel: 
617-246-1720, Telex: 882485; Empl: 15; SIs. Mgr: John 
Vanaman ................................. 001114-1115 

Local Sales Offices & Reps 
AZ Phoenix. Thor Eng. ................... 602-437-1463 
CT Ansonia, R. H. Slurely Co. .. ........... 203-734-2166 
MA Wallharn, Celibron Inslrs, •....... , ...• 617-894-6440 
MA. Wellesley Hills, R H. Sturdy Co. ....... 617-235-2330 

'MI Southfield, Frad H. Gehrke & Assocs. 
"', .. , , .. , ...... ,",' , .. ,.,' ........ ,. 313-559-5363 

MN Sl Paul, Northstar Motion & Control .. 612-no-5311 
NJ Sparta, E.S, Williams .................. 201-729-4049 
NY Champlain, Premier Aulomation .,"., 514-884-6610 
NY Syosset. Motion Control SIs. .......... 516-921-5656 
NC Charlotte, Jake Rudisill Assocs. ,.,.... 704-3n-6901 
OH Clncinatti, KCH Co. ................... 513-931-1666 
VA Richmond, Jake Rudisill Assocs. .,.... 604-320-0201 
WA Seattle, Eicher-Richards Co, •.... , .. ,' 206-523-7~ 

Local Di8tributors 
. NY Clarence, Trott Elctms. ... .. .. .. .. . ... 716-634-8500 
NY Pittsford, Controlled Motion Prods. .... 716-381-1933 
NY Pittsford, Trott Elclrns. ................ 716-586-8251 
NC Ch$llo\te, Trott EIcIrns. "', .. ,' .. .. . ... 704-376-2237 

CTI-CRYOGENICS, 266 Second Ave, Waltham. MA 02254, 
Tel: 617-88D-9400, Telex: 92-3442; EnipL: 350; SIs. Mgr: 
RA. Bryce' 

CTS CORPORATION, 905 North West BlVd., Elkart, IN 
~514, Tel: 219-293-7511, TWX: 810-294-2167; EmpL: 
8.200; Dis/. Mgr: J. C. Wells 
." .. , ......... A.1336-1357, 1663-1667; ~1542-1546 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. ............ 205-533-1730 
AL, Mobile, Interep Assocs., Inc. "......... 205-478-1036 
AZ Phoenix, Compass MkttJ & Sis. ..•.... 602-998-0635 
AZ Tucson, Compass MkttJ & Sis., Inc. ... 602-293-1220 
CA Calimesa, EIIronics ................... 714-795-1521 
CA Fremont, CTS Corp. .... .. .. .. .. .. .... 415-659-.1704 
CA Los Alios, Ewing & Foley, Inc. •.....• ,. 415-941-4525 
CA South P8sedena, CTS Corp. .......... 213-882-1137 
CO Denver, ELOOM ...................... 303-337-2300 
CT Wallingford, CompRep Assocs. ....... 203-269-1145 
A. Altamonte Springs, EIecIrocomp Assocs. 

...... , ......... , .... ' .... ,., ... , ....... 305-429-0802 
A.' Deerfield Beech, Electrocomp Assocs. 

.. ,.' ..... , ..... , ...... , .... " ..... , .... 305-429-0802 
FL Melbourne, EIecIrocomp Assocs. , .... '305-242-0621 
FL Sl Petersburg. Eleclrocomp Assocs. .. 813-327-9677 
GA Norcross. Interep Assocs. .. ,.,........ 404-449-6680 
It. Addison, CTS Corp. . ., .... .,., .. .,., .. 312-543-5021 
IN Carmel, Brainard-Wilson Mktg. ,.,.,.,. 317-844-2eOO 
IN indianapolis, EIcIm. Reps. . ., ..... .,... 317-894-1414 

IA Ceder RapIds, Seitec Sis. CorP. .,., . ., 319-393-1114 
KS OVerland Park, Advanced Tech. SIs. ., 913-842-6675 
MD Columbia, ProIessIooaI Reps. .. .,., . ., 301-992-7460 
MA Westwood,~epAssocs. ., . .,.,. 617-329-3454 
MI Southfield. J. L Montgomery Assocs. 

. ., . .,.,., . ., ...... ., ., .. .".,.,.".,., 313-358-2616 
MN MimeaPolis, Robert W. Marshall Co. .. 612-929-0457 
MN Minneapolis, S & R Sis. .,.,.,.,.,.,.,. 612-559-3090 
Me Sl Charles, BucIcrnim & Assocs .. .,.,. 314-948-8201 
Me Sl louis, Advanced Tech. SIs. ... .,.,. 314-878-2921 
NM Albuquerque, Compass MkttJ & Sis. .. 505-888-0800 
NY E. Syracuse, Nycom .,.,.,., ... .,., . ., 315-437-8343 
NY Jamaica, 8-J Sales Assocs. .,.,.,., • ., 212-291-3232 
NY PfttsIord, Kirby MkttJ,lnc, ., .. .,., ..... 718-246-8750 
NO Raleigh, Zuck!Ir Assocs. .,.,.,., . .,.,. 919-782,8433 
OH Cleveland. Baehr, Grealleaf & Assocs. 

., .. ." ..... ., .. .,.,.,.,.,.".,., .. ' . ., 216-221-9030 
OH Columbus. Baehr, Grealleal & Assocs. 

. ., .. "., . .,.,.,.,.,.,.,.,.".,."., . ., 614-486-4046 
OH Dayton. Baehr, Greenleaf & Assocs. .. 513-439-0724 
OK Tulsa, Southern SlaJes Mklg. ., .. , ... , 918-665-8338 
OR Beaverton, Electronics Tech. SIs. ., ... 503-641-5180 
PA Mars. Baehr, Greenleaf & Assocs. .,.,. 412-776-2151 
PA Trevose, P,8.A.Inc. . ., . .,., .. .,., ... ., 215-245-0513 
TN Greeneville, Interep Assocs. .,., . ., ... 615-639-3491 
TX Austin, Southern SlaJes Mklg. ,.,.' ••. ' 512-452-9459 
TX Houston, Southern SlaJes MkIg. . ., .,. 713-558-4900 
TX Richardson, Southern States MkttJ ... 214-238-7500 
UT Sail Lake City, ELOOM .. .,.,.,.,., ... 801-485-7415 
WA Kirkland, Electronics Tech. Sis. ., .... ,. 206-827-8086 
PR Mayaguez. CornpRep de Puerto Rico 

. .,.", .... , . ., . .,.,., ; .... ".,., .. ,.,. 809-832-9529 
CanS_iIIe, Onl, CTS of Canada, Ltd. , 

..... " . .,.,., ....... ,.,.,.,'.,.,.,.,., 418-828-1141 

Local Dis/ribu/ors 
AL Huntsville, Hall-Mark/Huntsvil1e •...... 205-637-8700 
AL Huntsville, AM EIcIma Co., Inc. ., ., .,. 205-852-1550 
AZ Tempe. Bellinds. .,.,.,., . .,.,.,.,.,., 602.968-7800 
AZ Tempe. Marshallinds. • .,., . .,., .... ., 602-968-6181 
CA Canoga Park, Marshall Inds. .,., .. .,., 213-999-5001 
CA Chatsworth, Arrow Ekitrns., Inc. . .,.,., 213-701-7500 
CA Garden Grove, Bellinds. .,.,., ... ., . ., 714-895-7801 
CA Gardena, Beliinds. ... ., .. .. • .. .. .. .. . 213-515-1800 
CA Irvine. Marshallinds. .... 213-443-3724,714-556-6400 
CA Irvine. Ratel Elclrns. ., .•. 714-768-0855,213-637-0839 
CA Los Angeles, Richey/Westem Elctrns., Inc. 

, .............. ., ........ .,., ........... 213-620-3777 
CA Newport Beech, Arrow Elctms" Inc. .,. 714-851-6961 
CA Orange, Richey/Western' Elctrns., Inc. 

.. , .. , .. , .. , ... , ..... ,.,., .. , .......... 714-(l34,,2811 
CA RosevHle, Bellinds. .... ., ............. 918-969-3100 
CA San Diego, Anew EIctms.,lnc, ........ 714-565-4800 
CA San Diego, Marshall Inds. ... ,.,....... 714-578-9600 
CA San Diego, Richey/Western Elclrns.,Inc. 

.. " .... , ..... , ......... , ..... "., ..... 714-271-4511 
CA San Jose, Rate! Elctrns. ..... , , . , ... ,. 408-948-4300 
CA San Jose, Rose Elclrns. ....... : ..... ,. 408-263-9700. 
CA Santa Clara. Rlchey/Western EIct(ns., Inc. 

""""'''''''' . .',., ... ,., .. " ...... ,. 406-727-7411 
CA Sunnyvale, Arrow EIctrnS., Inc. .. " .... 408-745-6600 
CA Sunnyvale, Bellinds. .......... ,:...... 408-734-8570 
CA Sumyvale, Marshall Inds. ., ... :....... 408-732-1100 
CO Aurora, Anew Elctrns., Inc. , .. , .•..... , 303-698-1111 
CO Denver, Integrated EIcIma eo.. Inc, .. , 303-292-6121 
cO Englewood, Industrial Elclms., Inc. .. .. 303-694-9444 
CT New Heven, The Green-Shaw Co., Inc. ' 

., ... , ... ,; ... ,.,., .. , ..... , ..... ,"'" 203-393-0710 
CT Wallingford, Anew Elctrns., Inc. ....... 203-285-n41 
CT Wslfmgford, Marshall Inds. .....•.....• 203-265-3822 

• CT Wallingford, MIDAN EIcIrns., Inc. ... , .. 203-265-2On 
A. 08erf;eld Beach, Arrow EIcIrns., Inc. .,. 305-429-8200 
A. Fort Lauderdale, Hall-Mark/Miami .". 305-971-9280 
A. Largo, Graham EIclrns./BeII Inds. •.. ,. 813-541-4434 
A. Ortando, HalI-Mark/Oriando ... " .. ... 305-855-4020 
A. Orlando, Marshallinds. ........ ' ....... 305-841-1878 
FL Palm Bay, Arrow Elctrns., Inc. ......... 305-t25-148O 
GA Norcross, Anew EIcIma, Inc. ., ...... ,. 404-449-8252 

,GA Norcross, Graham' EIclrns./BelI Inds. .• 404-662-0923 
GA Norcross, HaI~Mark/Gecrgia ..... ,.... 404-447-8000 
GA Norcross. Marshallinds. ., .... ,., ... ,. 404-923-5750 
It. Bensenville, Hall-Mark Elctms. Corp, .. 312-860-3800 
IL Chicago,Be1l1nds. .... ., .............. 312-982-9210 
IL Lombard. RM Elclrns. eo.. Inc. . . . . • . .. 312-932-5150 
IL Schaumburg. Arrow Elctrns., Inc. . ," ... 312-397-3440 
R. Shaumburg. Marshall Inds,.. .. .. .. • ... 312-490-0155 
IN Fort Wayne. Graham Elclmal Bellinds. 

;" .. , ..... , ......... ,., ... , .. , ........ 219-423-3422 
IN Indianapolis, Arrow Elctms., Inc. .. : .... 317-243-9353 
IN Indianapolis, Graham Elclms./BeIIlneIs. 

........ , .......... ,., ... ,., ...... , .. ". 317-634-8202 
IN IncianapoIis, AM EIcIrns. Co"Inc. ..... 3177291-7110 
IN Lafayette, Graham EIctmS./a8tIInds. ..... , . , ........ . 

317-423-5564 
KS Lenexa, HaI~Mark/Kansas City . ., .... 913-888-4747 
KS Lenexa, MarshaIIInds. "'''''''''''''' 913-492'3121 

Me BaRlmore, Arrow Elctms., Inc. .,.,..... 301-247-5200 
Me BaIIimore, Hall-Mark/Baltimore . ., .. ., 30)-796-9300 
MD Gaithersburg. Marshallinds. .•.• ; •.• ,. 301-840-9450 
MA Newton, The Gi-eene-shaW eo.. Inc. ., 617-969-8900 
MA Woburn. Arrow Elctrns., Inc. .... .,., • ., 617-933-8130 
MI Ann Arbor, Arrow Elctrns., Inc. .. ., .. .,. 313-971-8220 
MI Ann Arbor, Graham EIctms./BeIlInds. 

..... , ... ,."., ..... , .. , ... ,., ... , ..... 313-971-9093 
MI Grand Rapids. RM Elclms. Co. Inc. .,. 818-531-9300 
MI Uvonia, Marshallinds. .,.,.,., .. .,.,., 313-52S:5850 
MI Livonia, RS EIcIrns. .,.,.,.,., . .,., .. ., 313-525-1155 
MN Bloomington, HaI~Mark/Minneapolis ., 612-854-3223 
MN Edina, Arrow EIcIma, Inc. ., .. ., . ., .,., 612-830-1800 
MN Minneapolis.1!1dUSIriaI Comps., Inc. ,., 612-831-2666 
MN Plymouth, Marshallinds. ., . .,., .. .,., .,612-559-2211, 

612-559-2255 
Me Maryland HgIs., Hall-Mark/Sl Louis ... 314-291-5350 
Me Sl Louis. Arrow EIcIrns., Inc. .,.,.,.,., 314-567-6888 
MO Sl Louis. Greham EIctrns./BeU Inds. ,. 314-821-1541 
MO Sl Louis, Olive Elctrns., Inc. ,.,'.,..... 314-428-4500 
NE Uncaln, Scott Elctrn. Supp, Corp. , ... ,. 402-486-8221 
NH Manchester, Anew Elctrns., Inc. ....... 603-668-6968 
NJ Cherry Hil~ HaI~Mark/Cherry Hill .. .,. 215-355-7300 
NJ Clifton, VanteQe Comps., Inc. .,., .. .,., 201-667-1840 
NJ Fairfield, Arrow EIctrns., Inc, .,.,., . .,;. 201:575-5300 
NJ Fairfield, Marshall IneIs, . ., ., ., . ., . .,., 201-882-0320 
NJ Marlton, Arrow EIctrns., Inc. .,.,., . .,.. 609-235-1900 
NJ Mt Laure~ Marshallinds. ,., .... , ... ,. ,609-234-9100, 

215-627-1920 
NM Albuquerqua, Arrow EIcIma, Inc. , ... ,. 505-243-4566 
NM Albuquerque, Bell Inds. ... , . , . , ... , . ,. 505-292-2700 
NY Buffalo, Surrvnit Oistrs. .... , ... , ..... ,. 716-884-3450 
NY Eest Syracuse, Marshallinds. , . ., . .,., 315-432-0644 
NY Endwel~ Marshallinds. .,.,., .. .,.,.,. 807-754-1570 
NY Farmingdale, Samispeclalisls of America. Inc. 

., . .,.,.,., .. , . ., . .".,.,."., . .".,.,. 516-293-2710 
NY Hauppauge, Arrow EIcIma, Inc. 

..... .,.,.,., .,.,.,., . .,. 516-694-6800, Exl316/317 
NY Hauppauge, Marshall Inds. .. , •.. , .•.. , 516-273-2424 
NY Jamaica. Archar 100 Distrs., Inc. .,., ... 212-291-3232 
NY Uverpoo~ Arrow Elctrns., Inc. , ..... 1, .• 315-852-1000 
NY Melville, Arrow Elclrns., Inc. .,., .... , .• 516-694-6800 
NY Mt Vernon, OAR lrid. EiCtm, Sis., Inc. ., 914-699-2224 
NY Rochester, Anew Elctrns.,lnc, .:.,.,.,716-427-0300 
NY Rochester, Marshallinds. .... ,., .•. ,., 716-235-7620 
NY Rome, Rome Elctrns.lnc. "., ..... ,.,' 315-337-5400 
NO Raleigh, Hall-Mark/Raleigh . .,.,.,.,., 919-832-4465 
NO Raleigh, RESCO/Raleigh .,.,.,., . .,., 919-781-5700 
NO Winston Salem, Arrow Elclrns., Inc. ,... 919-725-8711 
OH Centerville, Arrow Elclrns., Inc. ., .. ,.,. 513-435-5563 
OH Cincinnati, Graham EIctms./BeIl Inds. 

." .. ,.,.,., . .,."., . .".,.,.,.".,.,., 513-n2-1661 
OH Columbus, Graham Elctrns./BeIl Inds. 

.,.,.,., . ." ... .,'.' . .".,.,."., .,.,., 614-895-1590 
OH Dayton. Marshallinds. .,.,.,.,.,. .. .. . 513-238-8066 
OH Solon, Arrow EIctms.,lnc. ... .,., .. .,., 216-246-3990 
OH Solon, Hall-Mark/Cleveland .,.,.,.,., 216-349-4632 
OH Solon, Marshallinds. . .,.,., . .,.,.,.,., 216-246-1788 
OH Westerville, Hall-Mark EIcIma Corp. ... 614-891-4555 
OK Tulsa, Hall-Mark/Tulsa , .... , ..... ,.,. 916-665-3200 
OR TlQard, Moore Elctrns. .,.,., . .,.,.,.,. 503-684-3100 
PA' McKean,ADVACOM/Erie .,.,.,.,.,.,. 814-476-n74 
PA Monroeville, Anew Elctrns., Inc. .. .,.,. 412.856-7000 
PA Philadelphia, Philadelphia Elclrns., Inc, 

,.,., .. ,.,. , .... , .. , ... , .. ,.,',. ,.,.,., 215-566-7400 
TN Nashville, Graham Elctms./Bellinds. 

,.,.".",., .. ,."., . .".",." . .,." .. 615-242-;1682 
TX Austin, Anew Elctrns., Inc, .,., . ., .. .,.. 512-835-4180 
TX Austin, Hall-Mark/Austln .. .,., . .,:.,., 512-258-8848 
TX Austin, Southwest EIctri1s.,lnc, .,.,.,., 512-837-8971 
TX Dalfas. Anew Elctrns., Inc ... .,.,.,., . ., 214-386-7500 
TX Dallas, Hall-Mark Elclrns., Inc. ."."." 214-341-1147 
TX Dallas, Marshallinds, ., . .,., . ."., .. ., 214-233-5200 
TX Houston, Anew Elclrns.,Inc. . .,., . .,., 713-491-4100 
TX Houston, Hall-Mark/Houston .,.,.,." 713-781-6100 
TX Richardson, Southwest Elctrns.,Inc. .. , 214-234-3050 
TX Stafford, Southwest EIctms.,Inc. .,., .. 713-491-4900 
UT SaR Lake City, Bell IneIs, ., ... , , , . , . , ., 801-972-6969 
WA Bellevue, Arrow Elcfrns., Inc, ,.' ... , .. ' 206-643-4800 
WA Seattle, Zepher Elclrn. SIs. Corp. .,.,., 206-241-1980 
WI Oak Creek, Arrow Elclrns., Inc. " .•. ,., 414-784-6800 
WI Oak Creek, Hall-Mark/M'lWaukee .,.,. 414-761-3000 
WI Waukesha, BeD Inds. .,., .. ., . .,.,.,., 414-547-8879 

CTS CORPORATION, Asheville Division, P.O. Box 100, 
Skyland. NO 28n6, Tel: 704-884-6451, TWX: 510-935-
0059; SIs, Mgr: T. B. Haney 

'Refer. to CTS Corp., Elkhart IN. for sales offices & 
representatives & for distributor listings.' 
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C i S"CDRPDRATIDN· 
BERNEDIVISIDN 

CTS CORPORATION, Berne Division. 406 PaIr Ad., 
Berne, IN 46711. Tel: 219-589-3111;TWX: 810-323-1580; 
EmpI.:1100: SIs. Mgt; Scott Bowm8n; . Dist.Mgr: Cliff 
Stults .............................. A.1836-1844,2011 

'Refer toCTS Corp., EIkhert IN, for sales offices & 
representatives & for distributor listings.· 

CTS CORPoRATION, BentonvUle Division. 1300 8.E 
8Ih St. Bentonville, AR 72712,TeI: 501-273-9036 

ReIer 10 CTS Corp., Elkhart. IN. for sales offices lind 
representatives lind for distributor listings. . 

CTS OF CANADA, LTD. 80 Thomas St. Streetsville. 
Ontario, Can.l5M lY9. Tel: 416-826-1141 

Refer to CTS Corp.. Elkhart. IN, for sales offices lind 
representatives lind for disIributor Hslings. 

CTS ELECTRONICS CORP., PASO ROBLES 
DiY., Electromechanical Gp .• 500 Lime Ad., Paso 
Robles, CA 93446. Tel: 805-238-0350, TWX: 910-351-
6796; SIs. Mgr: JaCk BeH; Dist. Mgr: Bob Tatkenton ' 
.................................. , ........ 801542-1546 

'Refer to CTS Corp., Elkhart, IN, for sales offices & 
representatives & for distributor Iistings.. 

CTS FABRHEK CONNECTOR INC. 9210 Science 
Canter Dr. MimeapoAs, MN 55428, Tel: 612-533-3533, 
TWX: 910-576-2717; FSC Np.: 16512; Ell1>l: 300; SIs. 
Mgr: John B. McKee " 

'Refer to CTS Corp., Elkhart IN, for sales offices & 
representatives & for distrlbufor listings.' 

CTS FABRI-TEK, INC .• CTS Corporation. 6900 Shady 
Qak Rd.. Eden PraIrie. MN 55344, Tel: 612-941-91 00. TWX: 
910-578-2913; FSC No.: 21542; EmpI.: 1400; SIs. Mgr: 
Bruce Richardson 

'Refer to CTS Corp. Elkhart. IN, for' sales offices & 
representatives & for dislributor listings: 

CTS CORPORATION, Elkhart DiVision, 1142 W. 
Beardsley Ave. Elkhart IN 46514, Tel: 219-295-3575 

Refer to CTS Corp.. Elkhart IN. for sales offices and 
representatives and for distributor Ustings. 

cts ELECTRONICS CORP." Knights Divlalon. i 
400 Reimann Ave. Sandwich, 1160548. Tel: 815-786-8411. 
TWX: 910-642-0660; EIl1>L: 500; Sis. Mgt-: leIIy BaJ1Jary; 
Dis!. Mgr: leIIy Baibary ................. A.1336-1357 

CTS FABRI-TEl< CONNECTOR, INC.. 400 Cokato St. 
Cokato, MN 55321, Tel: 612-941-9100 

Refer to CTS Corp., Elkhart. IN, for sales offices lind 
representatives and for dlslrlbutor Usting&. 

CTS PRINTEX, INC. Circuits Division. 47010 Kato ReI. 
Ffemont. CA 94538, Tel: 415-659-1770 '. 

ReIer to CTS COrp., Elkhart, IN.. for sales offices lind 
representatives lind for distributor Hstings. 

CTS CQRPOOATION, Tool, Die & Machine DivisiOIli 
3000Engie Ad., Fort WSlIne.IN 46809. Tel: 219-747-()531 

Reier to CTS. COrp., Elkhart. IN. lOr saJ8s' offiCes aIid 
representatives lind for distributor. listings. 
! 

CUESTA SYSTEMS, INC. 3440 RCltleIio Ct.. San Luis 
ObIspo. CA 93401, Tel: 805-541-4180; 'SIs. Mgr: David V. 
Dickey 

CUPL.J;X, INC. 1500 E. Hwy. 66, Garland..TX 75040, Tel: 
214-276-0333, TWX: 910-960-5098; SIs. Mgt: Grady C. 
Young 

CURRENTECHNOLOGY CORP. 135 Prestige Pk.' 
Cli'CIe,E. 'HatIford, CT 061Oa. Tel: 203-289-6831. TWX: 
710-425-8083; SIs. Mgt-: Bob Ramage 

CURRENT TECHNOLOGY, INC. 1400 S.Shennan, 
#202, RiChardson. TX 75081. Tel: 214-238-5300; SIs. 
Mgr: Barry Epstein; DIst. Mgt: P_ Diamond 

CURTIS ELECTRO DEVICES,INC. Box 409O .. Mountain 
VIew. CA 94040. Tel: 415-964-3846; EmpI.: 12; SIs. Mgr: 
J. Cullis _ 

CURns INDS.; 8000 west TOWl"' Ave. Milwaukee, WI 
53223. Tel: 414-354-1500. TWX: 910-262-3035; FSC No.: 
73631; EmpI.: 160; SIs. Mgt-: P. J, McDonnell; Dist. Mgr: 
A M. Hungsberg .•..•.....•. A.l589; Coll78; .001978 

LDcBl SBles Offices & Reps 
AL Huntsville. K & E Assocs. ............. 205-883-9720 
AI. Scottsdale, Memco Sis.. Inc. . . • . . . • • .. 602-952-2254 
AR ,Hot Springs, Automation Supp..lnc. ... ~1-767-5444 
CA Fullerton. GRU Assocs. ............... 714-738-0903 
CA Santa Clara. Gagner-Toomey Assocs.. ·Inc. ' 

, .................................. "... 408-244-2200 
CO Parker. TMA/COLORAOO ............ 303-941-3435 
CT MiNard. Sales Engrg. .............. '.... 203-8n-2001 
CT New FaiIIieId. Sales Engrg. Co. . .. .... 203-746-5604 
FL Altamonte Spririgs, Lawrence Assocs. 

... ; .. .. . .. . .. . .. . .. . . . • .. . .. .. . .. .. ... 305-339-3855 
FL Boca Raton, Lewrence Assocs. ... :... 305-368-7373 
FL Clearwater. Lewrence Assocs. ..•. ,;... 813-584-8110 
FL W. Melbourne, Lewrence Assocs. ..... 305-724-8294 
GA eoraviUe. K & E Assocs.' .............. 404-448-7025 
IL Downers Grove. Richmar Elctms. Corp. 

.; ..................................... 312-968-0118 
MD Geilhersberg, NaudaiJil Assocs. Southern 

.., ............... , .................... 301-258-5040 
MI' Fa/mingIon Hills, W. R. Hummon & Assocs. Inc, 

.......... : ..... ; ...................... 313-474-0661 
'ReIer to CTS Corp., Elkhart. IN. for sales offices & MN Spring Lake Perk. Holmgren Assocs. Inc. of MN 
r,epresentalives & for distributor Iistings.. Me ........... ' ............ '. .. .. .. . . .. . ... 612-786-7641 

CTSCORPORATION, Microelectronlcsl)lv~.1201 
Cumberland Ave.. W. Lafayette, IN 47906, Tel: 317-483-
2565. TWX: 910-342-1882; EmpL: 505; Sis. Mgt: David C. 
Anderson .' .............................. A.1662-1667 

Kansas City. Delltron Co., Inc;. .••.....• 816-436-6445 
Me Sl Louis, Delltron Co., Inc. . .. .. . .. .... 314-869-4n9 
NH Salem. Sales Engrg. Co. .............. 603-893-5521 
NJ Manville, DynoRep, Inc. ' ............... 201-68&0135 
NJ Marlton,Neudain Assocs. ....... ; .. : .. 609-235-1601 
NY Rochester. Ossmanh Coq>. Sis. ...... 718-424-4460 
NY Syracuse, Ossmann Comp. sis; ....... , 315-45!Hl611 

'Reler to CTS Corp .• EI~ IN. for sales offices & NY Vestal. Ossmann Comp. Sis. Corp. .... 607-754-3264 
representatives & for distributor Iistings.. NC RaI8;gh. CrossroadS EIctm. AssocS. ... 919-362-4099 

CTS ELECTRONICS CORP_, Halex Division. 1202 
McGaw Ave.. Irvine, CA 92714; Tel: 714-261-6381. TWX: 
910-595-2648; EmpL: 70; Sis. Mgr: Gene P. Markley 
................... , ....... , ................ A.1!!62-1667 

OH Alirora. Nationwide Comps.. Inc. ....• : 218-425-3896 
OH Carmel. Nationwide Comp..lnc. ....... 317-872-7207 
OH Dayton, Nationwide Comps., Inc..' ...... 513-299-5174 
OH WillOughby. Nationwide Comp. ......... 218-948-3226 
OR Portland. Electronic Mktg., Inc. ..... :.. 503-252-061.0 
RI Warwick, Sales Engrg. ................ 401-738-1319 

'ReIer to CTS Corp., Elkhart IN. for 'sales offices &, TN Signal Mountain, AIifornation Supp.. Inc. ' 

representatives & for distributor listings.· TX Arii;;iji.;,;: ~~ sis: '0;;:::::: :::: : :::=: 
CTS CORPORATION, Monon Division. Highway 16 

Wes~ Monon. IN 47959. Tel: 219-253-6666 

Ref9/ to CTS Corp., EI~ IN, for sales offices lind 
representativllS and for dil\lributor listings. 

CTS ELECTRONICS CORP., San Jose Division, 860 
Lenfest Ad., ,San Jose, CA 95133, Tel: 408-251-1600. 
Telex: 910-997-11006; Empl.: 500; Sis. Mgr: Ed King; Disl. 
Mgr: Charles Nadler 

'Refer 10 CTS Corp., Elkhart, IN. for sales offices &. 
r8plesentatives .& for distributor listings.' 

TX Houston, ProComp SIs. Co. ........... 713-556;9622 
UT Saft lake City. TMA/COLORAOO ..... 801-483-1009 
WA Redmond. Electronic Mktg. Grp. ..•. ,.,' 206;883-0962 
WI Milwaukee, Richmar Elctms. .......... 414-781-1730 
Can Ontario, Charlwell Elcllns. ............ 418-477-()400 

LDcaI Distributors 
AL Birmingham, M. G. Elctms. & Equip. ... 205-328-4525 
AL Montgomery. Southern Controls ...... 205-2n-5030 
AI. Phoenix, Dalis Elctrns. Supp. .......... 802-258-8151 
AZ Phoenix, EIectro-Comps. Distr. . ...... ,. 802-258-2665 
AZ Phoenix, McGraw Edison Co. .......•. 802-275-4731 
AR EI Dorll/lO, Electra Inc. .•..•..•....•..• 501-862-4901 
CA Buena Park, Control Deaign .......... 714-521-5040 

CA Burllnglm8, Rose EIcIIna ............ 415-346-2740 
CA Orange, County WhOlesale EIec. •..... 714-633-6440 
CA San CerIos, Control Design SUpp. ••••. 415-592-4606 
CA 'San JoSe, Rose EIcIIna ............ ,. 4(18-263;9700 
cA Santa Clara. Allied EIctrns, ............ 408-98&-2323 
CA Santa Morice. Mester Dis\rS. ...... ..... 213-395-263'7 

~ ~Ios.::~='= ~'/' 415-583-5868 
. ................. : ............. , .. .... 303-$93-7700 

CO Denver. integrated EIcims. ........ _ ;.. 303-534-6121 
CT, F8it1i81d, W.M. Entprs, ." ............ " .. 203-~129 
CT Hartford. Electrical Supp. .. ' ............ 203-527-7111 
FL Aha Monte, Control Des. Supp. •.•...• , 305-786-3220 
FL Lakeland, A-A Electric ................ 813-665-6941 
FL Miam~ Ek:IIn Equip. ... , .......... ; ...... 305-971-3500 
FL Miam~ HummellndL Sis. .............. 305-651.-0196 
FLWinter Park, Deanco .................. 305-671-5100 
GA AIIanta. AC. Equip. ................... _ 404-451-2747 
GA Allanta, A-A Electric .. . .. .. .. .. .. . .... 404-449-8670 
GA ·Dahon, Dick Henderson Indl ; ... ".... 404-278-8307' 
GA Marietta, Deanco ... , ............... '.' 404-429-0126 
GA Stone Mountain. Control Des. Supp. ... 404-979-3500 
IL Addison, Lectro Comps. .. , .. .. .. .. ... 312-543-1860 
IL Chicago, Electro-Kinetics ............. 312-595-6700 
IL Elgin. Allied Elcllns. ................... 312-697-8200 
II Elk Grove Village, Nu-Way EIctms. .... 312-437,7120 
IL Genoa. Control Des. Supp. ............ 815-784-6515 
IL Hoff.man Estates, Control Design ... :. 312-882-7232 
IL Palatine. OHM EIctms. .. :............. 312-359-5500 
IL Peoria.lqausRl\dlo & EIec. ........... 309-691-4840 
'IL QuIncy. Klaus Radio, Inc. ............. 217-223-7560 
IL ' Rockford. Muntz Elec. . ....... '... .. ... 815-968-8866 
IN Elkhart Elkhart Supp. ................. 219-264-4156 
IN Fl Wayne, Graham EIec. .............. 219-423-3422 
IN Indianapolis, Control Design .......... '317-788-4559 
IN IndianapoHs, Graham EIctms. ......... -317-634-8202 
IN Indianapolis, Peerless Elctm ....... : ... 317-635-2361 
IN MIsh8waka, Panel Parts .............. 219-259-0026 
IN South Bend. Koontz-Wagner EIec. ..•. 219-232-2051 
IN Wabash. Wabash EIec. Supp. ......... 219-563-4146 
IA Marion, Brenneman & Assocs. ........ 319-3n-6394 
IA Marion, Control Des. Supp. ............ 319-373-2923 
IA ' West Des Moines, Ramco ............ 515-225-6933 
KS Kans8s City. KornfekHhorp EIec. .... 913-321-7070 
KS WIChita, L CixT1> ...................... ; 316-265-5100 
KY Lexington. American Elee. Supp. .•.•.• 608-353-5664 
KY Louisville. Peerless EIctm. Equip. ..... ' 502-637-7677 
LA Harahan. MG Ek:IIn ........... , ... : .. 504-733-0070 
LA Lafllyette. Ralph'S Indi. Elctms. .... :, .• 31.6-234-4507 
ME Aberdeen, Harco EIctms. ............. 301-Il38-7990 ' 
ME Portland. Leen Co. .................... 207~774-6266 
ME Portland, Rockingham Elec. Supp. .... 207-n2-4614 
MD Gaithersburg, Deanco ................ 301-948-5444 
MA AUston, Apparatus Svc. ............... 617-787-1300 
MA MiddlebOro, Glynns EIcIIna' ........... 617'947-4262 
MA Springfield. T. F. Cushing ............. 413-788-7341 
MA West Springfield, Control Engrg ....... 413-781-1330 
MA Woburn, Brownetl-Electro ............. 617-935-7820 
MI Augusta. Grest Lekes EIcIIna ......... 616-731-4156 
MI . DeIroi~ Madison EIec. ................. 313-875-1560 
MI Grand Rapids. 8-F EIctm. Supp. ...... 618-495-0216 
MI Hibbing,NWR EIcIIna'Corp. ........... 216-262-5228 
MI Madison Hgis., McNaughton-McKay .. 313-399-7500 
MI Muskegon. Fitzi>a!riCk EIec. Supp. ..... 616-722-6621 
MN Minneapolis, Control Design .......... 612-721-1628 
MN MimeapoHs, StarI< Elctm. Supp. ....... 612-332"1325 
MO MII/yIand, lcomp Sl Louis .... ; ....... 314-291-6200 
MO Sl Louis, Control Design . .. .. . .... ... 314-428-3150 
MO Sl Louis, L Comp, Inc. ................ 314-291-6200 
NJ Englewood. Teem EIctm. Distrs. ..... 201-994-0800 
NJ Fairfield. Relay Specialties .......... , .201 -797-3313 
NY Albany, Adiro_ Elctrns.. .. .. .. .... 516-458-0203 
NY Bohemia. Kay Comp. ................. 518-567-7500 
NY Buffalo, Wahle EIec., . : ................ 718-854,-3270 
NY Farmingdale, Pride Elcllns. ........... 518-293-4020 
NY HeniJ>lltead, Elctm. Equip. ............. 516-539-5510 
NY Henrietta,CAM/RPCInd. ....... , ..... 716-334-5510 
NY IthaCa, Deanco. Inc, ................... 607-257-4444 
NY Mamaroneck, l.ogicornp Elec. .. .... .... 914-698-~ 
NY" Rochester. Masline Elcllns. ........ ;.. 716-546-5373 
NY Rochester, Wahle EIec. ......•......•. ,716-275-0200 
NC Charlotte. Dixie Elcllns. ............... 704-3n-5413 
NC Greenboro. HammOnd Elee. .. .. .. .... 919-275-6391 
NC Greei1sboro. Hammond Elect ......... 919-275-6391 
NC Wmston-SaIern,Dixie EIcIIna ..... ; ... 919-724-5961 
NC Winston-Salem, Kirkman EIctms. .; ..... 919-722-9131 
OH Akron. Akron EIctm. Supp. ............ 216-n3-91'83 
OH Cincinnati, Hughes-Peters ............ 513-251-2000 
OH Cleveland, Gateway Megatech •.•..•.• 218-944-5801 
OH Columbus, Hughes-Peters .. : ......... 614-294-5351 
OHCoIumb\ls, McJunkin Corp. ........... 614-294-3711 
OH Dayton, Esco Inc. ........... , .......... 513-226-1133 
OH Toledo. GiOOns Elee ........ : .......... 419-243-9236 
OH Warren; REM Elctrn. Supp. ............ 216-:373-1300 
OH WICkliffe, Gateway Megateeh •.... : ... 21~-5801 
OK Tulsa. Altair Co. ....................... 918-252c5781 
OK Tulsa. Oil Capitol Elctrns. .............. 918-822-8520 
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Manufacturers and Sales Offices Directory 
PA Erie, REM Elctms. .................... 814-453-5626 
.PA MalvBll\ Control Design .............. 215-296-0150 
PA McKean, Advacom ................... 814-476-7774 
PA Philadelphia, Lindley Elec. ............ 215-329-7005 
PA Pittsburgh, CAM/RPC Indl. Elctrns. ... 412-782-3770 
PA PIttsburgh, Mosebach EIec. ........... 412-488-5000 
PA Yeadon, Earl B. Beach Co. ............ 215-822-2210 
PA York, Electronic Comp. ............... 717-843-8971 
SC Columbia, Dixie Elctrns. ............... 803-779-5332 
SC Florence, Dixie Elctms. ...... . . . . . . . .. 803-689-8201 
SC Greenville, Dixie Elctms. .......•...... 803-232-5357 
SC Greenville, Hammond Elctms. ......... 803-233-4121 
TN Knoxville, Dixie Elctrns. ............... 615-938-4131 
TX AUS1in, Active Comp. Tech. : .......... 512-452-5254 
TX Austin, Altair Co. ...................... 512-637-4970 
TX Dallas, Active ComPo Tech ............ 214-980-1880 
TX Dallas, Control Design ................ 214-358-1441 
TX Fort Worth, Allied Elctms. ............. 817-336-540,1 
TX HouS1on, Active Comp. Tech. ......... 713-496-4000 
TX HouS1on, ARair Co. .................... 713-462-3029 
TX Richardson, Altair Co .................. 214-231-5166. 
UT SaR Lake City, Kimball Elctm. ......... 801-328-2075 
VA Richmond, S1erling Elctrns. ......... .. 804-226-2190 
WA Kent, C. B. Parsons & Co .............. 206-762-7373 
WA Seattle, C. B. Parsons & Co. .... .. .... 206-762-7373 
WI Cedarburg, A-A Electric.... .. .. ....... 414-377-8000' 
WI Green Bay, A-A Elec. ................. 414-499-0258 
WI Milwaukee, Marsh Elctrns. ............ 414-475-6000 
WI. Milwaukee, Midwestern EIec. ......... 414-449-1500 
WI New Bertin, Control Design ........... 414-784-1015 

[URTIS 
CURTIS INSTRS., INC., 200 Kisco Ave., Mt Kisco, NY 

10549, Tel: 914-666-2971, TWX: 710-571-2183; FSC No.: 
18530; Empl.: 95; S/s. Mgr:, Rhoda McDonald .. 001117 

Local Sales Offices & Reps 
CA Burlingame, Polach & Bensinger ...... 415-697-2525 
CA. Seal Beach, Texel Engl9 ............. 213-596-9411 
CO Littleton, Gr~cO ....................... 303-795-1989 
Fl Longwood, NSL Assocs. ......•....... 305-629-5226' 
IL La Grange Park, Bierhaus SIs. ........ 312-354-5100 
IN Ft Wayne, Aktron Sis. .. .............. 219-747-3650 
MA Brookline, Harman Assocs. ...•....... 617-232-6687 
MN Minnetonka, S. J. Collins .............. 612-933-7661 
NY Manhasset WinCor Elctrn. Sis. Corp. ... 516-627-9474 
OH Chagrin Falls, K F. Naverz ............ 216-338-8450 
PA Media, W. Reeves Assocs. ............ 215-566-6709 
TX Dallas, Etron Corp ..................... 817-49111924 
WA Lynnwood, Blum & Assocs. ......... ,. 206-775-6856 
WI Milwaukee,' Bierhaus SIs.' ............. 414-963-0318 

CUSHMAN ELCTRNS., 2450 N. ,1st St, San Jose, CA 
9513t, Tel: 408-263-8100, TWX: 810-338-0556; EmpL: 
400; Sis. Mgr: Harris Fuller 

CUSTOM CABLE, 242 Butler, WeS1bury, NY 11590, Tel: 
516-334-3600; Empl.: 15; Sis. Mgr: J. Michelman; Disl. 
Mgr: D. Pollack 

CUSTOM COIL & TRANSFORMER, Box 2369, 
Zanesville, OH 43701, Tel: 614-452-6973, TWX: 810-238-
2629; EmpL: 80 ' 

CUSTOM CONNECTOR. 1738 E 30th St.. Cleveland, OH 
44114, Tel: 216-241-1679; Empl.: 36; SIs. Mgr: Larry 
Weider. 

CUSTOM CONTROL SYS. 21 E Canon Perdido St, 
santa Barbara, CA 93101, Tel: 805-965-7577; Empl.: 2; 
SIs. Mgr: Fred Winter 

CUSTOM ELCTRNS., Browne SI., Oneonta, NY 13820, 
Tel: 607-432-3880, TWX: 510-241-8292; FSC No.: 23g80; 
EmpL: 11 O;S/s. Mgr: D. Hathaway 

Local Sales Officas & Reps 
CA Brea, Masco Elec ..................... 714-529-0866 
CA San Jose, Richards Assocs. ...... . . .. 408-297;301 0 
IL Chicago, Rozner Sis. .. ............ ,.. 312-263-0022 
MD Ellicot City, Nelson Assocs ............ 301-747-7887 
MA S1ow, Musello Assocs ..... ,........... 617-369-5900 
TX HouS1on, CuS10m EIctrns.,lnc ......... 713-686-4874 
EXP NY, Baldwin, Milano BrOs. InIL ........ 516-223-9000 

CUlilTOM PRODS. GRP,. Sys. Dev. Corp.-A 
Burroughs Co., P.O. Box 517, Paoli, PA 19301, Tel: 215-
648-7660, Telex: 215-647-9961, TWX: 510-668-7243; Sis. 
Mgr: Spiro Greenwood; Disl. Mgr: Sarah 
Jones'Chambers 

CUSTOM SCI. INSTRS., 13 Wing Dr., Cedar Knolls, NJ 
07927, Tal: 201-538-8500, Telex: 25-4328; EmpL: 20; SIs. 
Mgr: Henry J. BuHman, Jr. . 

CUTLER HAMMER GRIi'., EATON CORP., Aerospace 
Controls/Syste!"s Div., 2074 Whitfield Ave. East, 
Sarasota, Fl33578, Tel: 813-758-7726 

CUTLER-HAMMER. INC., SHALLCROSS RESISTOR 
PRODS. See RCL Shallcross, Inc. 

CUTLER-HAMMER PRODS., See Eaton 
Corp.lCutler-Hamrner Prods. 

CVC PRODS. 525 Lee Rd., RocheS1er, NY 14803, Tel: 716-
458-2550, Telex: 97-8269; Empl: 160; SIs. Mgr: S1even 
RothS1ein 

CW INDUSTRIES, 130 James Way, Southhampton, PA 
18966, Tel: 215-355-7080, Talax: 631470; FSC No.: 
79727; Empl.: 450; SIs. Mgr: Keith D. Nelson 

CYBERNETIC MICRO SYS. P.O. Box 3000, 3000 Hwy. 
84, San Gregorio, CA 94074, Tel: 415-726-3000, Telex: 
171-135 Attn: CYBERNETICS; S/S. Mgr: K Moty 

CYBERSONIC CORP., Box 38, Glenside, PA 19038,Tel: 
215-885-1'l34, Telex: 83-4753; Empl.: 11; Sis. Mgr: 
Norman Rivers 

CYBERSYSTEMS, INC., 7540 South Memorial Pkwy • 
. Huntsville, AL 35802, Tel: 205-883-4410; FSC No.: 66; 

EmpL: 25; Sis. Mgr: Mike Long 

CYBER SYS., INC. 2031 E CenRos Ave. Anahsim. CA 
92806, Tel: 714-722-2051, Telex: 692-375; Sis, Mgr: 
Charles Muhle 

CYCLQ-TRONICS, INC. 1345 N. Old RandRd., 
Wauconda, IL 60084, Tel: 312-526-0600; Empl.: 10 

IN STOCK • IN STOCK 

Franchised 
Distributor 

L.51~tti\'I· 
ELECTRONICS, INC:. 

1009 W. BOSTON POST ROAD 
MAMARONECK, NEW YORK 10543 

PHONE: (914) 698-9332 

DALEE 

Cutler-Hammer 
DIVISIDN DF EATDN 

MILITARY SPECIFICATION 
INDUSTRIAL AND C,OMMERCIAL 

FULL LINE 
AUTHDRIZED DISTRIBUTOR 

tU~ 
ELECTRIC SWITCHES 

·INCOBPOBATBD 

2418 Fletcher Dr, Los Anleles, CaliforRia 90039 

213-668.-1310 
. CALL TDLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

~WX~", ~ 

~. •~'C_',. : __ '& 
SEE COMPLETE P~ODUCT 
LINE UNOER SWrrCHES 

SECTION 5100 
FREE LINECARD AND 
CATALOG ON REQUEST 

INDUSTRI,!S 

FULL LINE 
AUTHDRIZED DISTRIBUTDR 

~~@~ljj; 
@ @ @ 

ELECTRIC SWITCHES 
INC 0 B P 0 B,A T B D 

2418 Fletcher Dr, Las Anilles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIDNAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 

SEE COMPLETE PROOUCT 
LINE UNOER SWITCHES 

SECTION 5100 
FREE LlNECARD ANO 
CATALOG ON REQUEST 
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DALEE 
CYTEC CORP .. 107 N. Washington St, E ~er, NY 

14445, Tal: 716-381-4740; SIs. Mgr: HarryTumer 
.•..•......••...................•................ 001207 

Local SaJes OffIces & Reps 
MA BurlIngton. Tritek ...•.•.•••.•.••••.•.. 617-272-4550 
NY Frankfort, KapItaI SIs. , ......... , .'~ ..... 315-896-4225 

DABURN ELct"RNS. ". CABLE. 70 Qak St, Norwood, 
NJ 076411; Tel: 201-766-5400, 1WX: 716-991-11856; FSC 
Il10.: 25706; SIs. Mgr: Randy Hibshman .•. C>1828·1837 

Local SaJes Offices & Reps 
CA Anahelm,GalaxieSIS. ...... ;.,,, ..... 714-752-1580 
CA Palo Alto, Reliable ...•.....•.......... 415-494-3266 
GO Aurora, Sage SIS. •.•.......•.......... 303-750-3501 
Fl Casse{beiry, H A. Inc. ................. 305-6!!5-8592 
FL Coral ~ngs. H A. Inc. .............. _30&-752'-7520 
GA AUanIa, Ell Mldg. Force .••....••...•.. 404-94&6023 
IL Elgin. Markar SIS. .•.•.•............... 312-866-2207 
IN Cerme~ STB & Assoes. ..........•.... 317-844-9227 
LA Kenner, Assoc. MkIg. GIp. .,........... 504-443-5072 
MA No. ScHuate, W. A Hendrickson .....•. 617-545-06P2 
MI ,Grand Rapids. Carl Orwant Assoes. '" 616-241-4927 
MN Minneapolis, R K SIs. ...•............ 612-766-5713 
MO RaytOWn. Marty Taraski •••..••...••.•. 816-358-1442 
NY N.V.c, Robl Smith Assocs. .••........ 212-541-4885 
NY PlaInview, Rob!. SmIth Assoes. ....... 516-681-3155 
OH Cinclnnat~JohnOI$enCo. ............ 513-574-IT11 
OH Goshen, John Olsen Co. .............. 513-722-1497, 
OR HillsborO, RhOdes SIS. . . . . . . .. . .. . . . .. 503-640-6666 
PA King 01 Prussia, Freedman-MaIta ..... 215-337-9211 
PA Pittsburgh, John Olsen Co. .... ; ...... 412-27.9-2550 
TX Dallas, Assoc. Mk1g. GIp. ............. 214-241-7190 
VA ArUngton.. Howard Golonpaul & Assoes. 

...................................... , 703-525-5898 
Cen Monlreal.Que.,AVOIIOnics ............. 514-887-2135 

DADEN ASSocS.. 23011 Moulton Pkwy, Ste. A 12, I.a!JJne 
Hills, CA 92853, Tel:. 714-ITIH522,TWX: 910.596-1324; 
FSC No.: 57032; Empl: 26; SIs. Mgr: Dennis Hook 

Local Sales Offices & Reps 
CA Los Angelas, McOougalI-McLaulln .. 213-477-8556 

. CA Saratoga, E Reid MIller Corp. ......... 408-257-6927 
FL Winter Park, Microw;lve MkIg. ....... ,. 305-678-2141 
MA Chelmsford, BBC ........ , ............ 617-256-6593 
TX Dallas, SouIhwest MIcrowave EIcIms. . 

....................................... 214-669-1195 

tL DAICO INDU5TRIES, INC. 

DAICO INDS., INC .. Box 5225, Cof1'4lIOII, CA 90224, Tel: 
213-631-1143, TWX: 910.346-6741; FSC No.: 28983; 
EmpL: 170; SIs. Mgr: James Adamson ... A.1708·1709 

. Local SaJes Offices & Reps 
AZ Phoenix, Feser Tech. SIS. ..... , ....... 602-948-4404 
CA Los AlIos. Cain-While & Co. .... .. .... 415-948-6533 
CA Los Angeles, Midwin & 0Iifs0n ........ 213-838-3455 
CA San Diego, Midwin & OHlson, IIt(l ...... 619-57Hl1IT' 
FL Palm Bay, Spartach Assoes. ......•.... "30&-727-8045 
GA Smyrna. Spartach Assoes. ............ 404-446-7300 
IL Ml Prospect, Cain-Forlaw Co. ........ 312-253-3578 
ME Ogunqui~ Micronic Assoes. ........... 617-933-2121 
MO Burtonsville, Eastern InsIrmn. ......... 301-384-9500 
NJ Hackensack, Technical MkIg. Assoes. 

....................... " . . .. ... .... ... 201 -342-4006 
OH Lancaster, Cain-Forlaw Co. ........... 614-654-4800 
PA Newtown Square, SWR Assocs. ....... 215-353-6711 
TX Dallas, McDonald Assoes. ............ 214-238-1856 

. DAI-ICHI SHOJI OF AMER., INC .. 150 Fifth Ave., New 
Vork, NY 10011, Tel: 212-691-9050, Telex: 429120 
DSANV; EmpL: 3; SIs. Mgr: A. Takayama, ...... A~1071; 

801548-1549; C>1119 

DALE ELECTRONICS, INC., Columbu$ Div~ Box 
609,2064 12t1l Ave., CoIurilbus, NE 68601, Tel: 402-564-
3131; FSC No.: 91637; EmpI.:2800; SIs. Mgr: Darrel 
Smejkal; Dist. Mgr: .Jerry Jilek ........ ': .. ~1025-1027 

Local SaJesOffices & Reps '. . 
AL Huntsville, JWL Assoes. .............. 20&883-1712 
AZ Tempe, Dele EIcIms. SIS. ........ i.... 602-966-0291 
CA Los Alamitos, Reed EIctm MkIg. .•.. . .• 213-598-6676 
CA Redwood City, J. ·S. Heaton Co. ....... 415-367-9000 
CA San Diego, Reed Ek:Irn. Mk1g. .. .. .... 619-452-1456 
CO Loveland, Dale EIcIms. SIS. ........... 3Q3-667-7500 
FL Lake Park, Grahern Assoes. ........... 30&-622-4049 
FL Melbourne, Grahern Assocs. .......... 305-n3-6631 
Fl Winter Gerden, Graham Assocs. ..... , 305-656-9369 

Manufacturers and Sales Offices Directory 
GA Marietta, JWL Assoc;s. .. .. .. . .. .. .. ... 404-429-8010 
ID Boise, LO EIcIms. ..................... 208-343-2741 
IL Chicago, IndL Reps. ................... 312-847·7755 
IN Fort WllY"9, Scott EIcIms. ............ 219-484-7865 
.IN Indianapolis, Scott EIcIm,s. ............ 317-997-9976 
KS Shaw'!" Mission, D;lIa SIs. ........... 913-432-9140 
MD Glen Burnie, Tri-Mark ................. 301-76H1000 
MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 
MI Plymouth. Jay MkIg. Assoes. .......... 313-459-1200 
MIll' BIooI)ingIon. MerliH Frankln Co. ...... 612-854-9448 
MO SL Louis, Ind\JstriaI Reps., Inc: ......... 314-227-7401 
NJ Fairlawn, KaeIber & Mack ............. 201-797-IT82 
NY Commack, KaeIbar & Mack ........... 516-499-2924 
NY Ithaca, Dale EIcIms. SIs. ... .',.'.:...... 607-272-6212 
NC Pineville, JWL Assocs. ............. ,.. 704-541-5750 
NC Raleigh, JWl Assocs. ................. 919-787-4826 
OH Cincinnati, Scott EIcIms. .............. 513-791-2513 
OH Cleveland, Scott EIcIms. .............. 216-473-5050 
OH Dayton, Scott ElcIms., Inc. ... .. .. .. ... 513-294-0539 
OH Reynoldsburg, Scott EIcIms. .......... 614-663-1281 
OR ~verton, LO EIcIms. ................ 503-646-61 IT 
PA Horsham, TMI ................. , ....... 215-441-4300 
PA PIttsburgh, ScottElclms. .............. 412-963-61.18 
TX Dallas, E F. Aymond Co. .............. 214-626-7620 
TX Houston. E F. Aymond Co. ........... 713-880-8229 
TX San Antonio, E F. Aymond Co. ........ 512-366-1526 
WA Snohonlsh, LO EIcIms. ............... 206-566-0511 
WA Spokane, LO EIctms. '...... .... .. .. .. ... 509-922-4863 
WI MIlwaukee, IndI. Reps. ................ 414-259-0965 

Local DistributotS 
AL HUntsville, HamiIton/Avnet· .( ......... 205-637-7210 

MN MInnetonka, Hamllton/Avnet .......... 812-932-0674 
MO Ea1I\City,HamlIton/Avnet ........... 314-344-1254 
NH Manchester, HamlItonI Avnet •••....• , 603-524-9400 

NJ Cherry HlI~ Hamillonl Avnat ............ 609-424-0117 
NJ Crantord, G.S.L EIee. .................. 201-272-8400 
NJ Fairfield, HamlItonI Avnet ......... ,... 201·575-3490 
NJ Kenilworth, Federated ~ ••••. 2O,c272-0!i05 

NM Albuquerque, Hamilton/Avnet' ...... :.505-785-1500 

': Bohemia, Shelley ElcIms.,Inc. ...... ~. '5.18-567-7751 
Boheinia, u.. T.T.I., New Vork ......... 516-567-1500 

NY Buffalo, SUmmil Distr. .,............... 716-884-3450 
NY E Syracuaa, Hamlfton/AVnat : ........ 315-</37,2641 
NY EndweI~ AS! EIcIms. ................. 607-754-3823 
NY FanningdaIe, Command EIctms. ...... 516-293-1212 
NY Hauppauge, Fairmont ................. 516-231-3313 
NY Hauppauge,.HamiIton/Avnat .......... 516-231-9800 
NY Rochester, Hamiltoni Avnet ........... 718-475-9130 
NY Rochester, Simcona EIcIms. .....•.•... 716-328-3230 
NY Rome, Rome EIcIms. .................. .315-337-5400 
NY Valley Stream, L&S EIcIms. ........... 516-561-2474 
NY W. Hempstead. March EIctm8. ........ 516-486-8511 

NC 
'NC 
NC 

OH 
OH 
OH 
OH 
OH 
OH 

Raleigh, HamiItonlAvnet .............. 919-878-0619 
Raleigh, RESCO ...................... 919-781-5700 
WIilston-SaIern Klrkman EIctms. •••.•. 919-722-9131 

Cleveland, Hamilton/Avnat ........... 216-631-3500 
Cleveland, I'iona. Standard •.•.•.•.•. 216-587-3600 
Dayton, Hamilton/Avnet .............. 513-439-6700 
Dayton, Pioneer Standard , ........ : ... 513-236-9!lOO 
Dayton, Stotts-Friedman Co. .......... 51 a:293-5555 
WaslervUIe, Hamiltonl Avnet .'........ 614-882-7004 

AZ Phoenix, T.T J.; Inc. ........... ;........ 602-86Hl222 OK Tulsa. Radio, IIt(l ............. , ....... 918-587-9123 
lIZ. Tempe, Acacia SIs., Inc. ............... 602-894-2874 oR Baeverton, Acacia SIS. ................ 503-646-33IT 
AZ Tampa. Hamilton/Avnet .............. 602-23.1-5100 OR Lake Oswego, Hamillonl Avnat .....•. 503-635-8631 

Portland, Radar EIee. ... :.. .. .. .. . .... 503-232-3404 AZ Tempe, Shelley, EIcIm,s. ............... 602-894-2058 OR 
CA Chatsworth, Avnat EIcIms.· ............ 81&'700-6264 
CA Chatsworth, Hamilton/Avnet ........... 818-700-8538, PA McKean, Advac;om ..............•.... 814-476-7n4 
CA Chatsworth, Shelly EIcIms. ............. 818-998-3333 PA PhiladeIphis,Herbach & Rademan .... 215-426-1700 .. 

CA Chatsworth, T.T.I., West ............... 818-709-.1010 PA Pittsburgh, CAM/RPC .... .. .. .. .. .... 412-782-3ITO 
CA Costa Mesa. Avnel EIcIms. ........... 714-754-6021 PA 1'iIISIluJVh, HamllIon/Avnet ., ......... 412-281-4150 
CA CostaMesa.HaminonEI8ctroSIS. .. :.714-641-4100 PA Vork, EC.I., Inc. ........................ 71'7-846-5334 
CA Culver City, Hamifton Electro SIS. ...... 213-558-2883 TX 
CA C~lver City, Hamiftonl Avnet ........... 21 :3-55&:2662 TX 

Austin. Hamiltonl Avnet ............... 512-637-11911 

CA Huntington beach. Inductor'Supp., lhe. TX 
Dallas, Starling EIcIms. ............... 214-243-1600 
Ft Worth, T.T.I., Inc. ................... 817-831-0441 

....................................... 714-691-4524 TX Houston, Hamliton/ Avnet ............. 713-975-3516 
CA Irvine, Acacia SIS. ..................... 213-971-2428 TX Houston, Lenert Co. ............• ,.... 713-225-1465 
CA Ontario, Hamilton/Avnet .............. 714-989-8816 TX 
CA Sacramento, Hamilton/Avnet ......... 916-920-3150 TX 

HousIon, Starling EIcIms. ............. 713-827-9800 

CA San Diego, Anacia Sis., Inc, ,., ... :.... 619-565-4365 lIT 
CA San Diego, Hamillon/Avnet , .......... 619-571-7536 

Irving. Hamiltonl Avnet ................ 214-659-4111 
Sail Lake City, HamlItonI Avnet . . . . . .. 601 -972-2800 

CA San Diego, Shelley EIcIms. ........... 619-453-7133 
CA San Jose, Shelley EIctms., ............. 408-942-9111 
CA San Jose, T.TJ.,Inc. ..... : ............. 408-943-9155 
CA . Sunnyvale, Acacia SIs. .. ,............. 408-745-7200 
CA Sunnyvare. Hamiltonl Avnet , .......... , 408-734-3356 
CO Boulder; Shelley EICtms. .............. 303-442-2718 
CO Commerce City, Weco EIcIms. ..•. ','" 303-289-4743 
CO· Denver, Newark EIcIms. .............. 303-757-3351 
CO EngiewoQd, HamiItonI Avnet .......... 303-740-1020 
CO , Lakewood. ACacia Sis., Inc. .... .. ..... 303-232-2882 
CT Danbury, Hamiltonl Avnet ............. 203-197-2802 
CT ,Stralford, EIectro/Comp. ....... :...... 203-375-5811 
Fl Ft Laudaroare; Hamiltonl Avnet .. , .. :. 305-9~5211 
Fl Orlando, T.T.I.," ...................... 305-859-1000 
Fl Palm Baach Gardens, Legri S. Resistor 

....................................... 30&-845-7101 
Fl SL Petersburg, Hamiltonl Avnat ....... 813-576-3930. =: Tan.,a. Shelley EIctms., IIt(l ... ;: .. ... 813-884-0946 

Winter Park, Hamiltonl A.vnet .......... 30&-628-3888 
GA AUanta, Specialty Distr. Co, IIt(l ....... 404-673-2521 
GA Norcross, Hamilton/Avn~ ............ 404-447-7504 
GA Norcross, T.T.I., Inc. .................... ~11 
It: BensenVille, Hamifton/Avnet ... : ...... 312-860.8558 
IL ChicagO. BaH M·· ..................... 312-982.9210 
IL Chicago, Newark EIcIms. .. . . .. .. .. ... 312-638-4411 
IL Crystal Lake, SUb-Sam .. .. .. .. .. .. . .. 815-459-4139 
IL Palatine, Ohm EIcIms. .... .' . .. . .. . . ... 312-359-5500 
IN Cannel, Hamilton/Avnet .............. 317-944-9333 
IN Ft Wayne, Graham EIcIms. ........... 219-423-3422 
IN Indianapolis, Graham E1ec. ............ 317-634-9202 
IA Cedar Rapids, Deeco, Inc. ............ 319-365-755i 
IA Cedlir Rapids. HamlIIonI Avnet ........ 319-362-4757· 
KS Overland Park, HamlIton/Avnet ....... 913-541-7922 
MD Beltsville, RESCO .................... '301-937-9100 
MD Co.lumble, Han!liftonl Avnet .. :......... 30; -985-3525 
MO While Mer$h, RESCO ..... ,........... 301-529-0500 
MA Billerica, A W. Mayer Co. ............. 617-229-2255 
MA Waltham, StertingEIcIms., ............ , 617-8~ 
MA Woburn,.HamiIIon/Avnet ............. 617-273-7562 
MA Woburn, T.T! ......................... 617-938-8800 
MI Grand Rapids, HamlIton/Avnei ....... 616-243-8805' 
MI Grand Rapids, s-F EIcttn. Supp. ...... 616-459-0216 
MI Uvonis, Hamilton/Avnet .............. 313-522-4700 
MI Uvonla, R-8 EIcIms. .................. 313-525-1155 
MI Uvonla, Raptron EIcIms. ........•..•.• 313-525-2700 
MI Oak Park, Newark EIee. ............... 313-967-0600 
MN Minneapolis, Stark Elclms. ............ 812:-332-1325 

WA. Bellevue, Hamiltonl Avnet .. : ....... ,.. 206-453-584? 
WA SeatUe, Radar E1ec. ................... 206-282-2511 
WI Milwaukee, Mer$h Elcims. ............ 414-475-6000 
WI New Berlin, Hamillon/Avnat .......... 414-784-4510 

DALE ELECTRONICS, INC., . EI Paso Div., P.e. Box 
26728, EI Paso, TX 79926, Tel: 915-592-3253; FSC No.: 
91637; ErnpL: 272; SIs. Mgr: Douglas Wagenknecht; DisI. 
Mgt: Jerry Jilek .......................... A.1845-1863 

ReIer to Dale Electronics, Inc., Columbus, NEfor sales 
office and distributor intormalion. 

DALE ELECTRONICS, INC., Norfolk Div., 2300 
Riverside Blvd. Norfoll<, NE 68701, Tal: 402-371-0080; 
FSC No.: 91637; EmpL: 1200; SIs. Mgt: Jim Filips; DisI. 
Mgr:JerryJIIek .................... , ..... 801748·1749 

ReIer to Dale. Electronics, Inc., Columbus, NE for sales 
office and distributor informelion 

DALE ELECTRONICS, INC., Tempe Div.;1155 W. 
23rd St., Tampe, AZ 85282. Tel: 602-967-7874; FSC ~: 
22929; EmpI.: 139; SIs. Mgr: Mike Brown; DisI. Mgt: Jerry 
Jilek ......................... ~ ......... '. ~. A.1356·1359 

ReIer to Dale Electronics, Inc., Columbus, NE for _!lias 
office and distributor information. 

DALE ELECTRONICS, INC:, Ya .... ldon Div., E Hwy. 
. 50, Box 180, Vankton, SO 57078, Tel: 605-685-9301; FSC 

No.: 09969; Empl: 400; SIs. Mgr: John Elliot; Dist. Mgr: 
Jany Jilek .... A.1231·1237, 2125-2132; C>1180-1183 

ReIer to Dale Electronics, Inc., ColumbUs. NE for sales 
office and distributor information 

DALE WESTERN THERMISTOR DjVISION, See 
Dale Norfolk Division 

DAMON/ELCTRNS. DIY .. 80 Wilson Way, Westwood, 
MA 02090, Tel: 617-329-2460, TWX: 710-348-6722; EmpL: 
90; SIs. MqI': Edward J. 00herty ............... A.1360 

Local S8Ies Offices &' Reps 
AZ Phoenix, Sanford SIs. Assocs. ........ 602,957-3570 

652 Add Dept .EM to address to teU them you saw it in EEM. EEM1985 



Manufacturers and Sales Offices Directory 
CA N. Hollywood, Jewett Co. .....•......• 213-789-8103 
CA Palo AI1O, Waldman Assocs. .......... 415-961-4100 
DC Washington, Stemler Assocs .......... 301-944-8262 
FL Melbourne. Repcom ........•.•..•.... 305-254-1877 
MD Baltimore, Stemler Assocs. ..... . . . . . .. 301-944-8262 
MA Waltham, Del Tech Sis. ....•.......... 617-89()'1020 
NJ Cherry Hill, Stemler AssOC$. . . • . . . . . .. 609-966-4070 
NJ Hackensack, T.MA Assoc. ............ 201-342-4008 
NY cazenovia, S. T. Wollard Co ........... 315-855-8145 
TX Fl Worth, Enec SIs. ......•.......... 817-268-2896 

D & B POWER, INC. 

D & B POWER, INC., 204 N. Fehr Way, P.O. Box 4OM, 
Bayshore, NY 11706, Tel: 516-586-5955; FSC No.: 54337; 
EmpL: 25; SIs. Mgr.: Gordon Bast; Dist. Mgr: Dan Hall 
....... , ................................... Do1610·1611 

Local Sales Offices & Reps 
CA Pasadena, Electro Mecha Ins1rs. ...... 818-795-7193 
CA Sunnyvale, Schwerin & Merrill . . . . . .... 408-735-7900 
MD Randalls1own, Beacon North, Inc ...... 301-655-2265 
NY Cortland, Net SIs. Co .................. 607-758-6592 
NY DeRuyter, Net SIs. Co. ................ 315-662-7996 
NY East Setauket, Edgerton Eictm ........ 516-751-7089 
NY Fairport, Net SIs. Co ................... 716-467-4538 
NY Troy, Net Sis. Co. .•...... 518-274-4758 
VA Fairfax, Beacon North, Inc. ....•....... 703-591-1300 

Local Distributors 
MA Shannon, Adcour,lnc ................. 617-784-8123 

D & L SALES CO. INC. 296 Preakness Ave., Paterson, NJ 
07502, Tel: 201-684-8223/8224; Empt: 10 

DANIELS MFG. CORP., 6103 Anno Ave., Orlando, FL 
32809, Tel: 305-855-6161, Telex: 584321; FSC No.: 5935; 
Empl.: 150; Sis. Mgr: John Jago-Ford; Dist. Mgr: Tina 
Holder .................... ' ...... ) .............. C.1741 

Local Sales Offices & Reps 
IV. ScoHsdale, Nelligan Co. ........... ... 602-990-1415 
CA Irvine, DMC Western SIs. Off. ......... 714-660-1901 
CO Englewood Nelligan ................... 303-761-2121 
CT Orange, DMC Northeastern Sis. Off. .. 203-799-2343 
FL Zephyrhills, Tool Tronics & Hydrospace 

, ............... , ..... , .......... , ..... 81S:782-7177 
TX Fort Worth, Wadeo ................... 817-284-4445 
UT san Lake City. Nelligan Co ............ 801-261-1121 
WA Redmond, Pan PacHic Electronics .... 206-881-7252 

Local Distributors 
CA Burbank, Stratos, Inc .................. 213-245-8914 
CO Englewood, Columbine Fabricators ... 303-761-2121 
CT Hamden, Connector Company ........ 203-288-0044 
FL Zephyrhills, Tool Tronics & Hydrospace 

... , ............. , ..................... 813-782-7177 
NJ South River, Da-Green Electronics .... 201-254-2735 
TX Fort Worth, Wadco ................... , 817-284-4445 
WA Redmond, pari PacHic Electronics, ..... 206-881-7252 
Can Ontario, Patlon Aircraft .......•........ 416-624-5572 

DAN-L INC. 229 Laurel'Rd. E. Northport, NY 11731, Tel: 
516-757-8000; FSC No.: 28327; EmpL:22 

DANMAR INDS. 9705 Lurline Ave., Chatsworth, CA 91311, 
Tel: 818-882-7979/5280; FSC No.: 31690; Empl.: 6; SIs. 
Mgr: Mukund Patel 

DAN'tEL, 299.1 N. Argyle Ave., Fresno, CA 83727, Tel: 209'-
292-1111, Telex: 35-5457; FSC No.: 56960; Empl.:'110; 
Sis. Mgr:Peter Normandin 

DANTRONICS, INC., 3175 Hafner Ct, Sl Paul, MN 55112, 
Tel: 612-484-2108; Empl.: 22 

DASH, STRAUS & GOODHUE, INC:, 593 
Messachusetts Ave., Boxboro, MA 01719, Tel: 617-263-
2662; Empl.: 7; SIs. Mgr: Ira Barry 

DASOFT DESIGN SYSTEMS, INC. 2550 9th Sl # 113, 
Barkeley, CA 94710, Tel: 415-486-0822; EmpL: 8 

DATABASE DESIGN INC. 2020 Hogback Rd, Ann Arbor, 
MI 48104, Tel: 313-971-5363, TWX: 81()'223.2412; FSC 
No.: 703().Q003; ErnpL: 35; Sis. Mgr: Terry R. McGown 

DATA, INC., 7702 Emerald Ave., Box 2071, Ft Collins, CO 
80525, Tel: 303-493-1222; Empl.: 3; SIs. Mgr: Sharon 
Shilling; Dis!. Mgr: Sharon Shilling 

DA T A,INC., Cordura Co., P.O. Box 26675, San Diego, CA 
92126, Tel: 619-578-7800, TWX: 91 ()'322-1340; Empl.: 39 

DATA CAPTURE TECHNOLOGY, Hathaway 
Instruments, 5436-F South Mingo Rd., Tulsa, OK 74146, 
Tel: 918-627-7521, Telex: 798355; FSC No.: 7E812; Empl: 
50; Sis. Mgr: G8/)' DeShazer; Dis!. Mgr: G8/)' DeShazer 

DATA CHECK CORP., 10070 Willow Creek Rd, San 
Diego, CA 92131, Tel: 619-578-0101, TWX: 91 ()'335-1596; 
FSC No.: 55792; SIs. Mgr: AI Agent 

DATACHRON INC. 3186 J Ajrway Ave. Costa Mesa, CA 
92626, Tel: 714-751-2211, Telex: 678401; FSC No.: 
56259; Empl: 16; SIs. Mgr: Clyde Davis ' 

DATACOM, INC. Box 278, Fl Walton Beach, FL 32548, Tel: 
904-244-8121, TWX: 51 ()'73().7683; Empl.: 50 

dataCon 
DATACON, INC., 60 Blanchard Rd, Burlington, MA 01803, 

Tel: 617-273-5800, Telex: 951651; FSC No.: 617 273 
4809; Empl.: 400; SIs. Mgr: Stephen J. Day .... C.1705 

Local Sales Offices & Reps 
IV. Phoenix, Cristae - Meade Co. ......... 602-867-8000 
CA Chatsworth, DataCon .... , ............. 818-70Q-06OP 
CA Mountain View, DataCon ......... . . .. 415-967-5700 
CA Santa Clara, DC Elctrns. .............. 406-98()'1199 
CO Lakewood, Christee - Meade Co. ..... 303-232-0287 
FL Orlando, Mackay Smith & ASsocs. ... , 305-423-4353 
GA Decatur, DateCon .. .. .. .. .. .. .. .. .... 404-373-1212 
GA Norcross, Mackay Smith· .............. 404-449-7444 
IL Usle, W. G. Controls .................. 312-963-5954 
IL Schaumburg, DataCan ............... 312-529-7690 
IN Indianapolis, CC Elctms., Inc. .......... 317-255-1508 
MA Burlington,DataCon .................. 617-273-5800 

'MN Sl Paul, Countryman AssOC$. ......... 612-645-9151 
NY Bohemia, DataCon .. .. .. .. .. .. .. .. ... 516-589-1100 
NC C8/)', Mackay Smith .................. 919-467-5400 
PA Newton Square, Hagy Assocs. ........ 215-459-0504 
TN CheHanooga, Mackay Smith .......... 615-899-6951 
TX Carroll1On, DataCon ................... 214-245-6161 
TX RichllJ'dson, Lear Assocs .............. 214-23,1-5388 
WA SeaHIe, Gompl & Assocs: ............. 206-575-6999 

DATA-CONTROL SYS., COmmerce Dr., Box 880, DanbUry, ' 
CT 06610, Tel: 203-743-9241,.TWX: 71().456-0376; FSC 
No.: 08539; Empl.: 87 ' 

DATA CONVERSION, See Analogic Corp., Data 
Conversion Prods. Grp. 

DATACOPY CORP. 1215 Terra Bella Ave., Mountain View, 
CA 94043, 1'el: 415-965-7900, Telex: 701994 DA TACOPY 
00; Empl.: 75; SIs. Mgr: Charles Joseph 

data'@!® 
delaJ ~'9.'. . 
d.ev~ __ 

DATA DELAY DEVICES, 385 Llilkeview Ave., Clifton, NJ 
07011, Tel: 201-772-11.06 ................ A.1489'1501 

Local Sales Offices & Reps 
IV. Phoenix, Tech SIs., Inc. .., .. , .... 602-246-1614 
CA EI Toro, Martronix .................... 714-858-0632 
CA Mountain View, Wes9tob/Swanson & Assocs. 

. . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . .. .. 415-961-0565 
G~ Stone Mountain, Mountain Electro Prods., Inc. 

...... J ............... , . . . . . .. .. . . . . . .. 404-448-5594 
MA Woburn, Radian Assocs. Inc. ......... 617-933-7386 
TX Irving, IMPAQ Sales Co. .. ............ 214-257-3677 

Local Distributors 
CA Sunnyvale, Target Elctrns ............. 415-961-1170 

DATAK 
DATA-DESIGN LABS., P.O. Box 711, 7925 Center Ave., 

Cucamonga, CA 91730, Tel: 714-987-2511; EmpL: 1300; 
SIs. Mgr: M. L Sneller 

DATA DEVICE CORP., See ILC Data Device Corp. 

DATA DISPlAY PRODUCTS, Box 91072, Los Angeles, 
CA 90009, Tel: 213-84()'0442, Telex: 684690; FSC No.: 
15513; EmpL: 20; SIs. Mgr: William F. Million' 

DATADYNE, BOx 247, King of Prussia, PA 19406, Tel: 215-
666-5751; FSC NO.: 53032; Empl.: 23; Sis. Mgr: James 
Riggs 

DATA ENGINEERING, INC. 2515 N. State Rd. 7 Ste. 207, 
Margate, FL 33063, Tel: 974-7861 

DATA GENERAL, 4400 Computer Dr., Westboro, MA 
01581, Tel: 617-386-8911, Telex: 92()'329, TWX: 71 ()'39()' 
1217; Empl.: 18,000; SIs. Mgr: Frank Keaney 

DATA INSTRUMENTS, INC, 4 Hartwell PI., Lexington, 
MA 02173, Tel: 617-861-7450, TWX: 200081; EmpL: 250; 
SIs. Mgr: Ernest C. LuHy ....................... 801790 

Local Sales Offices & Reps 
CA Riverside, Jim Mitchell ................ 714-684-8404 
CA San Carlos, Eictm. Engrg. AssOC$. .... 415-593-2189 
CO Boulder, Herb Bass Assocs. ..... . . . .. 303-53(). 7509 
GA Decatur, Bandy & Co. ................. 404-291>-1027 
HI Kihei, Aloha AssOC$. .................. 808-879-5296 
MO Kansas City, Delltron Co. ... . . . . . . . . .. 816-438-8445 
Me Sl Louis, Delltron Co. .. .......... ,.... 314-869-4779 
NY Buffalo, The Robert F. Lamb Co. 
OH Mansfield, Bob Young ................ 419-522-3738 
PA Broomall, Robert Snyder .............. 215-356-1418 
TX Dallas, Griffin Sis. ..................... 214-234-5013 
UT Bountilul,HerbBass~ ......... 801-295-7100 
WA Redmond, SEA Sis. .................. 206-883-4999 
WA Vancouver, S.EA SIs. ................. 206-573-5161 
Can Don Mills, Ontario, Intertechnology .... 416-445-5500 

DATA I/O CORP. 10525 Willow~ Ad. N.E, Redmond, WA 
98073-9746, Tel: 206-881-8444, Telex: 15-2167; Empl.: 
550 

Local Sales Offices & Reps 
CA Costa Mesa, Data 1/0 ................ 714-662-1182 
CA Santa Clara, Data 1/0 ................ 406-727-0841 
NH Nashua, Data 1/0 .................... 603-869-851'1 

DATAK CORP., 65 Seventy-First SI., GuHenberg, NJ 
07093, Tel: 201-869-2200; SIs. Mgr: Theresa PlIueger 
..................................... Co1100, 1590, 1838 

Local Sales Offices & Reps 
CA Burlingame, Polach & Bansinger ...... 415-697-2525 
CA West Covina, Don Forth AssOC$. ...... 213-919-2322 
CO Broomfield, C~nners Co. .............. 303-466-9628 
Fl Bradenton, T. G. & AssOC$. ........... 813-753-5632 
GA Roswel~ Henry W. Phillips Co. .. . . . . .. 404-992-3070 
IL Wheelon, Archie Joyner Assocs. ...... 312-665-6662 
IN Indianapolis, Elmarcon, Inc. .. . . . . . . . .. 317-846-0221 
MI Grand Blanc, Inter-Comrn, Inc. .. . . . . .. 313-695-0686 
MN Minneapolis, Kodo AssOC$. ........ ... 612-861-1255 
Me Raytown, Marty Taraski SIs. .......... 818-358-1442 
NJ Teaneck, Steve Fisher SIs. ............ 201-837-1200 
NY Rochester, Warren Kaufman & Assocs. 

....................................... 716-268-2728 
NC Matthews, Henry W. Phillips Co. .. . . .. 704-882-2878 
OH Cuyahoga Falls, Buckeye Mktg. Grp. .. 216-929-6536 
PA Libr8/)', Buckeye Mktg. Grp ............ 412-854-5727 
RI Coventry, Adams-McGregor ............ 401-821-1320 
RI Lincoln, Adams-McGregor' ........... , 401-726-1300 
TX Dallas, J & J Sis. eo. .................. 214-328-9739 
WA Woodenville, Mclaughlin Long, Inc.' ... 206-743-1"161 

Local Distributors 
AL Birmingham, Forbes Distrbg. .......... 205-251-4104 
AK Anchorage, Alaska Elctrns. Supp. . .... 907-563-3774 
IV. Phoenix, 'Tri-Tek ...................... 602-995-9352 
IV. Tucson, Inland Elctrns. ................. 602-689-5301 
CA Berkeley, AI Lasher's Elec. ............ 415-843-5915 
CA CenQga Park, Sandy's Elec. ........... 213-346-8353 
CA Chatsworth, Priority ana Elctrns ....... 818-709-5484 
CA EI Cerrito, Trumbull Co. ................ 415-525-7242 
CA Palo AI1O, Zack Elclms. ............... 415-326-5432 
CA San Francisco, Zack Elctrns. .......... 415-626-1444 
CA San Jose, Quernent EIctms. .... . . . . .. 408-998-5900 
CO Boulder, Bouldllr Whls. Elctms. ..... :. 303-53()'1666 
CT Greenwich, Wise Camps. ............. 203-531-4880 
CT HarHord, HatryEIec ................... 203-527-1881 
CT Wallingford, Tron Town U.sA ........ 203-237-5598 
FL Miami, EIC\rf1. Equip. .................. 305-871-3509 
FL Orlando, Sun Elctrns. ...... ' ........... 305-841-4650 
FL Sl Petersburg, Knapp of Florida ...... 813-392-0406 
GA Atlanta, Ack Elctrn. Supp. ... . . . . . . . . .. ~-351-8340 
GA . Atlanta, Specialty Distrb. Co. . ........•. 404-873-2521 
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DATAK 
HI Honolulu, Honolulu Elec. ... 808-949-5564 
IL Berwyn, B-B & W, Inc ................. 312-749-1710 
IL Mt. Prospect, Tri-State Elec. ........... 312-255-0600 
IL Niles, Joseph Elec. .,'................. 312-297-4200 
lL Northbrook, Reproduction Specialists 

. . ... .. .. . .. .. .. .. ..... .. .... 312-564-0404 
IN Evansville, Hutch & Son ........ '.' . . . .. 812-425-7201 
IN Indianapolis, Graham>Elec. _........... 317-634-8202 
IA Cedar Rapids, Deeco, Inc. , ............ 319-365-7551 
KS Wichi1a, RSC ........................ 316-267-5213 
KY Louisville, Peerless Elec ............... 502-637-7674 
LA Lafayette, Ralph's ..................... 316-233-0105 
LA New Orleans, Southern Radio Supp. .. 504-524-2343 
MD Battimore, A S I Elec. ...: ............. 301-265-5100 
'!tD Rockville, Capitol Radio Whlsrs. ...... 301-881-2270 
MA Hingham, Sager Elctrl Supp. .......... 617-749-6700 
MA Lynn, Land Elctrns. Supp. ............. 617-592-:;1220 
MA Norwood, Gerber EIec. ................ 617-769-6000 
MI Flin~ Shand Elctrns ................... 313-743-8940 
MI Livonia, Norwest'Elec: ................. 3'13-261-4551 
MN Minneapolis, Acme Elctrns ............ 612-338-4754 
MO Kansas City, Elctrn. Supp. ............. 816-93Hl250 
MO St 'Louis, Gateway Elec. .. > .. . .. . .. ... 314-427-6116 
MO St Louis, VanSickle .. .'............... 314-621-5000 
NE Lincoln. Scott Elec. Supp .............. 402-466-8221 
NV Las Vegas, Hurley Elec. ............... 702-384-5666 
NV Reno, Elect Distr. Co. . ................. 702-323-2766 
NH Dover, Americiln Radio .' ............. c. 603-742-6800 
NH Hudson, C & H Eleb. ............ ,..... 603-882-1133 
NJ Raritan. Masters Elctrn ................ 201-725-3533 
NJ Ringoes, Scienmic Inst Sves. ..... , . .. 201-788-5550 
NY Buttalo, Summit Di~r ...... , .. , ......... 716-687-2800 
NY Hauppauge, Broadline EIc1rns ......... 516-231-4100 
NY Long Island City, H. LOalis, Inc ....... 212-361-1100 
NC Raleigh, Southeastern Elctrns. ........ 919-828-2311 
OH Cincinnati, URI Elec ........ ; .......... 513-761-4030 
OH Columbus, Whitehead EIc1rns. ........ 614-224-1186 
OK Oklahoma CRy, Trice Wholesale ...... 405-524-4411 
OR Beaverton, Ncirvac Elec. . ............. 503-644-1025 
OR Portland, Poliland Radio Supp. ., . . . . 503-228-8647 
PA Braddock, Left Elctms ................ , 412-351-5000 
PA Philadelphia, AC. Radio '.............. 215-462-9379 
PA Reading, Berbey Elctrns ............... 215-376-6116 
PA Willow Grove, Resco .,:.............. 215-659-4575 
RI Providence, W. Dandreta & Co ........ 401-861-2800 
SC Charleston, Wholesale Inds. Elctrns. .. 803-722-2634 
TN Memphis, Blutt City Distr. , ............ 901-345-9500 
TX Dallas, Electrolex Elect. Corp. of TX ... 214-234-0433 

Digital Multimeters 
Authorized Distributors 

I ." I 

New and Used Electronic Test Equipment 
Sales - Service - Rental _ Leasing 

2141 B Parthenia St.. Canoga Park.CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model 2480 

Manufacturers and Sales Offices Directory 
TX EI Paso, ldeallndl. Elec. Supp. ........ 915-779-6647 
TX Houston, Gateway Elctrns. ............ 713-978-6575 
UT Satt Lake City, Kimball Elec. .... .. .... 801-328-2075 
VA Arlington, Arlington Elec. Whlse. ...... 703-524-2412 
VA NorIolk, Priest Elctrns, ,...... . . . . . . . .. 804-855-0105 
WA Seattle, Radar Elec. Co ................ 206-282-2511 
WV Charleston. Elctm Materials Corp. .... 304-344-3577 
WI Milwaukee, Indl. Elctms. . . . . . . . . . . . . .. 414-276-1212 

DATA-MATCH CORP. 3610 Oakcliff Ind CL Doraville, GA . 
30340, Tel: 404-441-0408; Sis. Mgr: Charles L Frazier III 

(1;)' 24!!MAX 
(formerly llatatronicS Ltd; US) 

DATAMAX ELECTRONICS. INC" P. O. Box 2839, Blue 
Jay, CA 92631, Tel: 714-336-3561, 714-951-5646, TWX: 
910-595-1578 DATAN USLKARW . A.1502-1507 

Local Sales Offices & Reps 
AZ Glendale, AdleI<, Inc. ................... 602-931-9289 
CA Santa Ana. cal~ornia EIctm Mktg. .... 714-635-2702 
CA Santa Clara, Fischer Assocs. . . . . . . . .. 408-733-7350 
IL Roserno~ Synmark Sis. Co. .......... 312-825-3455 
MI Troy, C. B. Jensen & Assocs, ......... 313-643-0506 
MN MinneapoHs, Johnson Co. .. ........... 612-941-4825 
NH Nashua, Access Sys. Corp. ........... 603-888-8160 
NJ Kenilworth, Ventronics, Inc. .. ......... 201-2?2~9262. 
OR Portland, Abacus Sis:, Inc .............. 503-777-8111 
TX Plano, Texas SIs. Co. .. ............ ,.. 214-867-0644 

Local Distributors 
AL Huntsville, RM Elctrns.. ................ 205-852-1550 
CA Chatsworth, Diplomat EIctrns. ......... 213-700-870q 
CA Costa Mesa, Diplomat Elclrns. 714-549-8401 
CA San Di99!?, Diplonuit Elctrns. .......... 619-292-5693 
CA Santa Clara, RM Elctms.lI.S.C. ........ 408-496-0411 
CA Sunnyvale, Diplomat Elctrhs. . ..... ,... 408-734-1900 
CO Wheat Ridge, Diplomat Elctms. ....... ' 303-422-9229 
CT Danbury, Diplomat Elctms ....... J .. ' ... 203-797-9674 
FL Clearwater, Diplomat Elctr;'s. ,,' ........ 813-443-4514 
GA Norcross, Diplomat Elctrns. ........... 404-449'4133 
IL Bensenville, Diplomat Elctms. .. 312-595-1000 
IL Elk Grove Village, AM Elctrns. .... . . .. 312-364-6622 
IN Indianapolis, RM Elclrns. 0 .............. 317-291-7110 
"",0 Columbia, Diplomat Elctrns. ........... 301-995-1226 
MA Woburn, AC.I. .. ...................... 617-935-7230 
MA Woburn, Diplomat Elctms. ............ 1117-935-6611 
MI Grand Rapids, RM EIc1rns. .. : .... , ... , .616-531-9300, 

800-443-2957 
MN Minneapolis, Glenmark, Inc, ... ...... 612-941-4825 
NH Manchester, Components North . . . . .• 603-624-4661 
NJ . Cherry Hill, Diplomat Elctrns. .......... 609-751-0518 
NJ Totowa, Diplomat EIctrns: ............. 201-785-1630 
NY Liverpoo~ Diplomat Elctms. ........... 315-652:5000 
NY Melville, Diplomat Elctms. .............. 516-454-6400 
PA Horsham, RM Elctms. ................. 215-674-1181 
TX Austin, AC.TJDiplomat ................ 512-452-5254 
TX Dallas, AG.T.lDiptomat ............. 214-980-1868 
TX Dallas, RM Elctrns. ................ 214-869-2060 
TX Houston, AC.T.lDiplomat ............. 713-975-8447 
UT Satt Lake CRy, Diplomat Elctms. ...... 801-486-4134 
WI New Berlin. RM EIctrns. ...... , ........ 414-784,4420 

DATAMETRICS CORP. Defense Products Div.7630 
Gloria Ave., Van Nuys, CA 91406, Tel: 818-989-3840. TWX; 
910-495-2009; FSC .No.: 19059; EmpL: 150; Sis. Mgr: Jim 
Foti 

datametrics 

DATAMETRICS • DRESSER INos.. INC." 340 
Fordham Road, Wilmington, MA 01887, Tel: 617-658-541(i, 
TWX: 710-347-7672; Empl.: 175; Sis. Mgr: A W. Sift 
................................................. 801791 

Local sales Offices & Reps 
AZ Phoenix' Motion Technology .......... '602-991-1782 
CA Anaheim, Motion Techl)Ology ......... 714-777-4259 
CA Chaisworlh, Motion Technology ....... 818-993-3762 
CA San Jose, Motion Technology .. . . . . .. 408-923-0990. 
CA San Raphael, Motion Technlg. ........ 415-459-2171 
CO Englewood, Integrated Motion Sys. .... 303-782-1817 
CT Guilford, Gem SIs. .................... 203-453-5424 
IL RolNng Meadows, KMA Sis. ........... 312-398-5300 
MI Larnom Xartthus ...................... 616-677-3103 

MI Troy, Xanthus .................... "... 313-528-2000 
MN Minneapolis, TrllSl< Engrg. ............ 612-537c2434 
NH Salem, Gem Sis. ...................... 603-893-0009 
NJ Williamstown. Precision Motion SIs.. .. 609-629-4757 
NY Clark Mills, KtM-Garner .............. 315-853-61'26 
NY Glen Cove, Precision Motion Sis. .... ;'. 516-676'1645 
NY N. Syracuse, KLM-Garner ., ...... , ..... 315-458-6214 
NY Pittsford, KLM-Garner ..... .' .......... " .. 716-381-6350 
NC Cary, Scott Maxfield . .. .. .. .. .. .. .. .... 919-851-5000 
NC Charlotte, MacKay, Smith & Assoes. .. 704-372-1188 
OH Chagrin Falls, K F. Nauerz .......•..• 216-338-8450 
OH West Chester, Fehrco '.. ... .. .. .. . .... 513-777-4248 
'IX Dallas, Automated Motion Control .... 214-340-4192 
TX DantOn, Automated Motion Control . ..817-382-4159 
WA Bellevue, AI Smith Co ..... : ........... 0. 206-746-6770 
WA Vancouver, AI srr.ith Co. ... ..... .. .... 206-892-9912 
WI Milwaukee,KMAslS .................. 414-259-1771 

DATA PLUS, INC. 720SE Lockport PL, Lorton. VA 22079, 
Tel: 800-368-3747; Empl; 20; .. SIs. Mgr,: George E. Prttz 

DATAPOINT CORP., Peripheral Operations Division, 
, 686 West Maude Avenue, Sunnyvale,CA 94086, Tel: 408-

732-7330, TWX: 910-339-9244; EmpL: 500 

DATAPOWER, INC" 3328 West First SI., Santa Ana, CA 
92703, Tel: 714-775-2000, Telex: 683323, TWX: 910-595-
1560; Empl.: 300; Sis. Mgr_' Richard F. Tassone . 

DATA POWER, See Beaver Labs 

DATA PRECISION CORP. Electronics Ave., Danvers, MA 
01923, Tel: 617-246-1600, Telex: 921'819; FSC No.: 
51692; Empl.: 260; Sis. Mgr: John P.Kelly, William 
Sapankevych; Dist. Mgr.: John Kelly 

DATAPRINTER CORP. PrintronQ<, 99 Middlesex SI., 
Malden, MA 02148, Tel: 617-321-2400; Sis. Mgr: Jack 
Garrity 

DATAPROBE, 110 Palisades Blvd. Palisades Park, NJ 
07650, Tel: 201-947-9500, Telex: 642"165; Empl~ 20 

DATA PROCESSING DESIGN, 1400 iii. Brasher Si., 
Anllheim, CA 92807,;Tel; 7i4"970-2373, relex: 1,82-278;" 
Empl.: 50 ' 

DATAPRODlJCTS, 6200 C8I'109a Ave., WOQdIand Hills, CA 
91365, TeI:'213-687-8OOO, Telex: 67-4734; Empl: 5700; 
Sis. Mgr: Ketth BeuSerman: Dis!. Mgr: L Bowne 

DATA PRODS, NEW ENGLAND, Barnes Park iii. Caller 
Box 30, Wallingford, CT 06492, Tel: 203-265-7151, TWX: 
710-476-3427 

DATAPROFITS CORP. 2260 Dis!ributors Dr. Indianapolis, 
IN 48241; EmpL: 5 

DATARAMCORP. Princeton Road, Cranbury, NJ 08512, 
Tel: 608-799-0071, TWX: 510-685-2542; EmpL: 145; Sis. 
Mgr: .Bernard J. Mikula 

Local Sales Offices & Reps 
f\Z. Phoenix, RML Assocs. .....•.......... 602-246-0321 
CA Los AlarnRos, Gemini As.socs. ......... 213-594-9618 
CA Mountain View, Thorson West ........ 415-984-9300 
CA Newport Bch., Datararn Corp. ......... 714-955-0851 
CA San Diego, Gemini Assocs. ............ 619-268-1181 
CO Denver, RML Assocs. ................. 303-757-6654 
CT Bloomfield, J &- J AssocS., Inc. . ... "... 203-242-4940 
FL Orlando, CoHns-Co. .................. 800-432-4460 
GA Allanta, CoHns-Co. ................... 800-327-6600 
IL oak Brook, Datamm Corp. ..... ; ...... 312-789-3710 
IL SkOkie, Mar-ConAssocs., Inc. ..... , ... 312-675-6450. 
MD Rockville, Technical SIs. As.socs.' ...... 301-340-0600 
MA Sterling, Datararn Corp. ............... 617-422-6090 
MA Winchester, J &- J Assocs., Inc. ........ 617'729-5770 
MN Eden Prairie, First RIlP Co. of Minnesota 

............................... '. . . . . . .. 612-944-2097 
MQ St.Louis, Engineering Serv ......... , .. 314-997,1'515 
NJ Haddonfield, G.·L Wi16ams Assocs. .... 609-428-6060 
NJ Ridgewood, Hansen & Hughes .'.. .... 20.1-652-7055 
NM . Rio Rancho, RML Assocs.. ............ 505-892-2385 
NY Green Lawn, Mansen & Hughes ...... 516-754-3608 
NY New York, Hansen & Hughes ......... 800-526-5114 
NY Rochester, RG Engrg. ...... ,......... 718-442-5631 
OH Columbus, SefTech Mktg, ........ , .... 614-451-3865 
OR Beaverton, MeriIech SIs. Corp. ...••... 503-644-0304 
RI Johnston, J & J ASsoCs.../nc. .......... 4Ol-231-3486 
TX Austin, Thorson Southwest ........... 512-451-7527 
TX Datlas, Thorson Southwest _ ........... 214-233-5744 
TX Houston, Thorson Southwest ..... : ... 713-771-3504 
WA Bellevue, Meritech Sis. cOrp. ..... ~ ..... 206-454-4600 

DATA RAY CORP. 452 Burbank Street. Bioomfietd. CO 
80020., Tel: 303-489-51,73, TeI9x: 867356;, FSC No.:, 
303-468-8524; EmpL: 85; S/s.Mgr: Jerry Garrett 
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Manufacturers and Sales Offices Directory DATUM 
DATA RENTALS/SLS., INC. P. Q Box 3257, Culver City, 

CA 90230, Tel: 213-559-3822; EfI1ll: 51: SIs. Mgt: Steven 
Beaver 

DATAROYAl. 235 Main OUnstable Ad., Nashua, NH 03061, 
Tel: ~157, TWX: 71 ()'228-1 077: SIs. Mgt: 
George Bouchard 

DATA SET CABLE CO. INC.. 722 Danbury Ad., RIdgefield, 
CT 06677, Tel: 203-438-9864, TWX: 710-467-0168; SIs. 
Mgt: T. Bruech 

DATA SIGNAl CORP. 149 CaIIfomla St, Newton, MA 
02158, Tel: 617-928-5080 

DATASOUTHCOMPUTERCORP.4216StuartAndrew, 
P.O. Box 240947, Charlotte, NC 28224, Tel: 704-523-8500, 
Telex: 6843018; EmpI.: 225; DiBI. Mgt: Ann Velas 

DATA SPECIALTlES, INC. 3455 Convnerclal Ave., 
NorthbrOok, IL 60082, Tel: 312-564-1800, Telex: 208230; 
EmpL: 110; SIs. Mgt: JOM H. Klndsvater, Jr. 

A_COMPANY 

DATA TECH, DIY. OF PENRIL CORP. 3110 W. 
Segerstrom. ,Santa Ana, CA 92704, Tel: 714-548-7160, 
TWX: 910-595-1570; EmpL: 125; SIs. Mgt: Don Gardner; 
DiBI. Mgr: Don Gardner .......... 001328, 1334-1345 

Local Sales Offices & Reps 
AL BIrmingham, SystemsIl< ............... 205-979-2070 
AZ Mess, David C. Donath ............... 802-833-8612 
CA Burlingame, Thomas J. Campt>ell ...•. 415-342-7007 
CA MisSIon Viejo. Oea Company .... .. ... 714-770-0168 
CA San1a Ana, Data Tech ................ 714-548-7160 
FL Eustis, Systema1X ..................... 904-357-5100 
GA Jonesboro, Systemabt ................ 404-474-3661 
HI Honolulu, TS & 0 ..................... 808-955-4542 
H. Elk Grove Village, Memeco Sis. & Svc. 

..... _ ................................ 312-228-9555 • 
, IA Bettendorf, MiNer Mach. Spec. ........ 319-355-4495 
IA Des Moines, Miller Mach. Spec.. Inc. .. 515-243-4287 
LA Baton Rouge. AnaIyIical Control . . . . .. 504-928-2292 
MA Peabody, JSA Assocs. ................ 617-532-0346 
MI Troy, R. H. Jackson Co. .. ... ;....... 1-80().421-4367 
MN Cedar, BIcan Co. ..................... 612-434-7733 
MO Kansas CIty, Economy Power & Instr. 

.......... _ ....... : ..................... 816-523-1010 
NJ Middlesex, Buck Sales ................ 2Ol-!;60-0700 
NY Albany, Robert F. Lamb Co. ........... 518-669-3355 
NY Buffalo, Robert F. Lamb Co. ........... 716-874-4900 
NY Roches1er, Robert F. Lamb Co. ....... 714-323-1250 

, NY Syracues, Robert F. Lamb Co. .. . . . . .. 315-455-2469 
NC Concord, FLW Southeast ............. 704-782-6615 
OH Cincinnati, Merrifield Co. .............. 513-821-8620 
OH Cuyahoga FaHs, Baker lndus1rial Equip. 

....................................... 216-928-1615 
OK Tulsa, Automatic Eng. ............ '.... 918-565-5703 
OR Portland, Branam Instr. • • • • . • • • • • . . • .• 503-283-2555 
PA ,Coraopolis, Baker Process Equip. ..... 412-264-8271 
PA Warminster, Mulli-Measurement Inc. 

..................... , ........... : .... , 215-875-3082 
TN MemphiSl FLW Southeast, Inc. ...... ..901-345-3583 
TX Dallas, JO Instr. ....................... 214;263-2025 
TX Houston, JO Instr. ...... .. .. .. .. .. .... 713-468-8087 
WA Seattle, Branam Instr. ................. 208-782-8050 
Can Calgary, Alberta, Instrument Service Labs 

.. . . .. .. . .. . . . .. .. . . . .. . .. . . .. .. .. .. ... 403-255-3448 
, Can Toronto. Ontario, WiHer Engr. .. ....... 416-499-4421 

Local Distributors 
CA Cos1a Mesa, FlW, Inc. ................ 714-751-7512 
"- Park Ridge, E.IA, Inc. ............. ;... 312-298-2290 
MA Waltham, Callbron Instrs. ............. 617-894-6440 
MN Royal Oak, George Instrs. ............. 313-28().1111 
NY Rochester, ElC EJc:rns. .. .. .. .. .. .. ... 718-544-4392 
OH Dayton, NaIionallnst 0iSt. ............ 513-435-4503 
Can Richmond, Be, Instrument Svc. Labs .• 804-278-4511 

DA'tA TECHNOLOGY,INC.,4 GiIISl, WObum, MA 01611, 
Tel: 617-935-6820, Telex: 95-1351: EmpI.: 85; SIs. Mgt: D. 
Skenderian 

DATA TERMINALS & COMMUNICATIONS, 590 
DiviSIon Sl, Campbel~ CA 9BOO8, Tel: 408-378-1112, TWX: 
91 ()'59().2436; DisI. Mgt: MlcheeI R. Wood 

DATATEX CORP. 10935 s. Wilcresl Dr. Houston, TX 
77099, Tel: 713-496-3100; EfI1ll: 100; SIs. Mgt: Glenn 
~ DiBI. Mgt: K Pelletier 

DATATRAN CORP. 1195 South Huron St, OenYfll", CO 
80223, Tel: 303-778-0870; EmpI.: 2: SIs. Mgt: CiOOi L 
K~ DiBI. Mgt: Cindi L Kemper 

DATATRAN LABS, P.O. Box 364, Sussex, NJ 07461, Tel: 
914-858-4313; EmpL: 18; SIs. Mgt: Richard E. Johnson 

DATA TRANSLATION, 100 Locke Dr. Marlboro, MA 
01752, Tel: 617-481-3700, Telex: 4430109; FSC No.: 
61867; EfI1ll: 145; SIs. Mgt: Ellen Wirka 

DATATRON, INC. 2942 Dow Ave., Tustin, CA 92680, Tel: 
714-544-9970. TWX: 91 ()'595-1589; EmpL: 125 

"ReIer to Shelly Assocs. Da1aIron Inc. for Sales OffIce and 
dIIIIrfbuIor Information" 

DATATRONIC SYSTEMS CORP. Computer 
ScJences Div. P.Q Box 44128, Panorama CIty, CA 
91412, Tel: 818-968-5290; EfI1ll:150 

DATAVOICE CORP. 180 N. La Salle St Ste 700, Chicago. 
IL 80601, Tel: 312-831-4468; EmpL: 8; SIs. Mgt:J. Seifert 

DATAWARE SYS. LeASE, INC. 30 Bay Sl, S1aten Island, 
NY 10301', Tel: 212-447-4811, Telex: 421394, TWX: 710-
568-8738; SIs. Mgt: Ben Welwart 

DATAWEST, 7333 E. Helm Dr. Scottsdale, AZ 85260, Tel: 
60¥-948-3260, TWX: 91 ()'950-1289 

CA Soonyvale, 0ateI ...•............ : .... 408-733-2424 
CO DenYfll", Cleveland Eritprs. of Colo. ...• 303-751-3252 
CT Hamdan, JBL Aaaocs. ... ; ............ 203-281-3161 
FL Coral Springs, H. A, Inc. .•..•..•...... 305-752-7520 
GA Atlanta, Electronic Mfrs' AGfs. ......... 404-329-0530 
HI Honolulu, Adtech. ..•.................. 808-941-0708 
IL 'Elmhurst, Sector Engrg. Sis., Inc. ••.•.• 312-530-7850 
IN indianapolis, Sector Engrg. Sis., Inc. .•. 317-1142-1120 
IA Davenpof1, Ensco-Rep, Inc. . . • . . . . . • .. 319-386-8600 
KS Overland P8I1<, Ensco-Rep. Inc. . • . . . .. 913-381-7557 
KS Wichita, Ensco-Rep Inc. .•.......•...•• 318-683-1070 
MA Mansfield, Datel ...•.....••••.••.•.... 617-339-9341 
MI livonia, Electro Sis. Associ. .......... 313-474-7320 
MI Por1aga, Electro Sis. Aaaocs. .......... 616-323-2416 
MN Minneapolis, EIecIro Sis. Aaaocs. ..... 612-548-4110 
MN Minneapolis. J. R. Aaaocs. ............ 612-548-4110 
MO Maryland Helgh1s, Ensco-Rep, Inc. ...• 314-423-3935 
NJ Perth Amboy, Astrorep. Inc. •.......... 201-626-8050 
NM Albuquerque, Cleveland Eritprs. ..••••. 505-265-7893 
NY Babylon, AsIrorep ....•.....•....•..... 516-422-2500 
NY Liverpool, R&D Aaaocs. .....•. : ..... 315-457-0100 
NC Winston-Salem, Camp. Concep1s ..... 919-765-3464 
OH Cleveland, Instrmn Sys., Inc. •••...... , 216-845-6800 
OH Daylon, Instrmn Sys., Inc. ............. 513-294-2838 
OR PoI1Iand, TASCO,Inc. ................. 503-2~168 
PA Glenside, Wynoole Instrmn. .•..•..•... 215-572-6500 
PA Pittsburgh, Instrmn Sys., Inc. .. .. .. .... 412-243-1111 
PA Plttsburgh,lns1rinn. Sys., Inc ........... 412-823-7005 
TX Austin, Technical MkIg., Inc. ........... 512-835-0084 
TX Carrollton, Tech. MkIg., Inc. ........... 214-387-3601 
TX' Houston, Tech. MkIg. ................. ,713-777-9228 
TX Houston, Technical MkIg., Inc. . . . . . . .. 713-783-4497 
UT SaR Lake City, Cleveland Eritprs. of Colo. 

. . .. .. .. .. .. . .. . .. . .. . .. . . . . . . . .. .. . ... 801-355-8424 
VA ArHngton, H. J. Heileman ............. 703-522-8666 
WA Bellevue. TASCO, Inc. ................ 206-453-1414 
WI Milw~kea, Sector Engrg. Sis., Inc. .... 414-352-8280 

m~ DATOTEK, INC.. 13740 Midway Rd., Dallas, TX 75234, Tel: 
~F inc. 214-233-1030, Telex: 73-0558: Empl.: 130: SIs. Mgr: T. 

, DATAWRAP, INC., 13 Henshaw St. Wobum, MAOl801, 
Tel: 617-93&=6911; EmpL: 16; SIs. Mgr: Tony Lockwood 
: ................................................ 001979 

DA TEC, INC., 200 Eestowne Or. Ste. 116, Chapel HII~ NC 
27514, Tel: 919-929-2135; EmpI.: 75; SIs. Mgt: WaR Lovett 
................................................. 001049 

LccaJ Distributors 
AZ Phoenix. Suowes1 Data Sys. .......... 602-271-0500 
CA Los ~ Mark Assocs. ........... 213-641-1940 
CA San DIego. Western Scientific ......... 619-744-7117 
FL Orlando, Currie, Peak & Frazier ...•... 305-855-0843 
FL PIantaIion, Jetronics .................. 305-472-0900 
GA Alpharetta. Terminals Plus, Inc. ....... 404-475-6686 
GA Atlanta, Infotec, Inc. .. ,................ 404-458-1400 
IA Cedar Rapids, Norand Corp. .......... 319-369-3100 
LA MatalrIe, T. L Date (American Teledata) 

....................................... 504-456-1400 
MA Framingham, Data Comm. Sys. Inc. ... 617-62()'1800 
MI Ann Arbor, Complete Technology ..... 313-996-9800 
NJ Cheny Hil~ The ~e, Inc. ..•.•.•. 609-779-0200 
NJ Northvale, GIasgaI Comms. ........... 201-768-8082 
NJ Union, Transnet Corp. ................ 201-868-7800 
NM Albuquerque. Sunbelt Data ........... 505-268-7731 
NY Hauppauge, M8(1Chester equip. Co. ... 518-435-1199 
NY Islip. The Technology Consor1ium .... 516-293-8698 
NC Durham, Microglyphics .. .. .. .. .. .. ... 919-493-8444 

- OH Brecksville, Electronic Engrg. Co. ..... 216-526-4350 
OH Cleveland, DaRB Products Co, Inc. .... 216-731-3537 
OR Beaverton, Date Dvcs. ................ 503-641-5500 

DA-TECJ:I CORP. 92 Steamwhistle Or, Ivyland, PA 18974, 
Tel: 215-322-9410; EfI1ll: 75; SIs. Mgr: BradfordW. Bentz 

DATEL,: General Electric Co.. 11 Cabo! Blvd., 
Mansfield, MA 0204B, Tel: 617-339-9341, Telex: 95-1340, 
TWX: 71()'348-1953; EmpL: 850; SIs. Mgt: H. Ba1chelder 
.. .................................. 001083, 1147, 1346 

LccaJ Sales Offfces & Reps 
Tech. Mktg.. Inc. 

• AL Hunstville, Electronic Mfrs, AGfs. ...•.. 205-B3O-403O 
AZ Phoenix. Tech. Sis. ................... 602-246-1614 
CA SantaAna,DateI ... : .. c .............. 714-835-2751 

Peddicclrlj 

DATRON INSTR9. INC., 3401 SW 4200 Ave. Stuart, FL 
33497, Tel: 305-283-0935, Telex: 525724; FSC No.: 
68-15b,68-23F,66 Part II SECT H, J; EmpL: 120; SIs. Mgr: 
Irene Bugno 

DATRON SYSTEMS, INC. 200 West Los Angeles Ave, 
Simi Valley, CA 93085-1850, Tel: 805-584-1717, iwx: 
91 ().494-2787;FSC No.: 32255; Empl.: 169 

---- Advertisement ----

DATRON: Designs and manufa<1ures antenna 
systems used in satellite communications, radar 
and telemetry tracking. Principle (.-omponents 
are antennas. feeds. positioners. servo-

,.,. mechanisms and (,.'onlcollers. 

DATTILO ELECTRONICS, 11621 Electron Dr., Louisville, 
KY 40299, Tel: 502-267-4446; Empl.: 32 

DATUM, STORAGE PRODS. DIV., 1~ State College 
Blvd, Anaheim, CA 92806, Tel: 714-533-8333, TWX: 91()' 
592-1289: FSC No.: 31160; EmpL: 350; SIs. Mgr: Roger 
Evans 

Datum Inc 
DATUM INC., nrningl Aacorn Divisions. 1363 S. -

S1ate College Blvd, Anaheim, CA 92808, Tel: 714-533-
8333, Telex: 4722045 (1(111.), TWX: 91 ()'592-1289; FSC,No.: 
31180; EfI1ll: 280; SIs. Mgr: Charles Neumann 
.......................................... 001050,1146 

Local Sales Offices & Reps 
AL Hun1sville, Lee Assocs. •.............. 205-533-5896 
AZ Scot1sdaIe, BFA Corp. ................ 602-994-5400 
CA Anaheim, Datum ...................... 714-533-8333 
CA San Diego. M. Ficken ................. 619-292-9392 
CA San1a Clara, Ward/Dayi~ Assocs. ..... 408-245-3700 
CO ' Denver, BFA Corp. .................... 303-777-8070 
CT Mt Carmel, Scientific Dves.- Connecticut 

.......................... -............. 203-248-9361 
FL Fort Walton Beach, RAM-Z . . . . . . . . . .. ~862-27oo 
FL S. Palm Beach, RAM-Z ..... . . . . . . . . .. 305-388-0784 
FL Sarasota, RAM-Z ..................... 813-957-4900 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Indianapolis, Marsland Assocs. .. .. ... 317-293-5437 
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DATUM 
IA Cedar Rapids, Marsland Assocs. ...... 319-386-8030 
MA WaHharn, Sclentllic Devices-New EnglljIld 

....................................... 617-890-2252 
MA Wayland, Daner-Hayes ............... 617-655-0868 
WI NewBerlln,Marsland ................. 414-786-8611 
MN Minneapolis. Marsland AsSOC\< .. .. ... 612-545-4481 
MD St Louis. Marsland AsSOC\< ........... 314-991-1399 
NJ Haddonfield, G. L Williams Assoca ..• 609-428'6060. 
NM Albuquerque, BFA cOrp. .............. 505-292-1212 
NM Las Crucas, BFA ~ ........ "..... 505-524'-9693 
OH .Canterville,Micro Sis. Corp. ........... 513-433-8171 
OH No. Olmsted, Micro Sis. ~ ......... 216-734-3080 
OK Tulsa, Data Mklg. AsSOC\< ............ 918-299-4818 
TX Austin. Data Mklg. AsSOC\< ............ 512-451-5174 
TX Datla$, Data Mkig. AsSOC\< ............ 214-681-0300 
TX EIPaso,BFACorp. ................... 915-542-1762 
TX Houston, Data Mk1g. Assoca ......... 713.78G-251,1 
TX San Antonio, Data Mk1g. Assocs. ...... 512-342-3031 
UT SaIl Lake City, BFA ~ ............. 801-265-1771 
VA McLean, Creative Mk1g. AsSOC\< .....• 703-442-9100 
WA Seattle, Cornplronics ......•.• . . . . . • .. 206-284-4842 

DAVEN COMPONENTS GRP. See Armtec Iods., Inc., 
Daven Comps. Grp. 

DAVIDGE CORP" 1951 Colony St, Mountain View, CA 
94043, Tel: B05-6BB-n07; SIs. Mgt: Don French 

THE DAVID HAFLER CO. 59tO Crescent Blvd., 
Pennsauken. NJ 08109, Tel: 609-662-'6355, Telex: 710-
892-1475; EmpL: 38 

DAVIDSON ELCTRN. DEV. CO" 113 E. 13thSt, Erie, PA 
16512, Tel: 814-453-7547, Telex: 914-529; Empl.: 27 

DAVIES, HARRY, MOLDING CO. 4920 Bloomingdale 
Ave, Chicago. IL 60639, Tel: 312-622-8966; FSC No.: 
72512; Empl.: 140; Sls.Mgr: Lee A Sera; Dist. Alg,:Lec 
A Sera 

DAVIS, J. W" & CO., P.O. Box 26177, Dallas. TX 75226, Tel: 
214-851-7341; EmpL: 42 

DAVIS ELEC. CO., Box 38, Cape Girardeau, MD 63701, Tel: 
314-335-5547; EmpL: 40 

DAVONG SYSTEMS, INC, 217 Humboldt Ct,Sumyvale. 
CA 94089, Tel: 408-734-4900, Telex: 176386; Empl.: 110; 
SIs. Mg': John Houghton; Dist. Mgr: Michael Redmond 

DAYCO CORP .. 333 W. First St, Dayton, OH 45402, Tel: 
513-226-5927, Telex: 288219, TWX: 61G-459-1822;EmpL: 

.10000 

DA YTRONIC CORP., 2589 Corpcrate PL, Miamisburg, OH 
45342, Tel: 513-866-3300, TWX: 810-473-2978; Empl.: 
130; SIs. Mg,.: John A Perkins 

• 
D-B-DEVELOPMENTS, 7709 Kilbourne Rd., Rome, NY 

13440, Tel: 315-339-1265; Empl.: 3 

D-CEMCO, INC" 3200 N. San Fernando Blvd., Burbank, CA 
91504, Tel: 213-849-6341, TWX: 910-498-2228; EmpL: 30 

D-CEMCO, 3200 N. San Fernando Blvd., Burbank, CA 
91504, Tel: 213-849-6341, TWX: 970-498-2228; Empl.: 50; 
Sis: Mg,: Cliff Crowder 

DClINC .. 14B12W.117th Stre~ P.O. Box 215, Olathe, KS 
66061, Tel: 913-782-5672; FSC No.: 586n; EmpL: 9; Sis. 
Mg,:WilliamD,Cook ."""""""""'''''''' 001347 

Local Sales Offices & Reps 
IIZ.. Phoenix, J. Smith & Assoc ............ 802-267-0981 
CA RedwoodCity,N-SAsSOC\< ........... 415-851-2703' 
CA San Diego, Mesa Engrg. .............. 61~276-8037 
CA Torrance, Cutlass Eiclrna Inc ......... 714-549-9358 
CA Woodside, N-S Assoc. ................ 415-654-4870 
CO Colorado Springs, J. Smllh & Assoc. .. 303-597-5343 
Or Tolland, R. G. Assoc ................... 203-875-4201 
FL Melbourne, Saber Assocs. ............ 305-724-0920 
IL Chicago, ComlTl(ldore I ............... 312-394-5441 
IN Indianapolis, Commodore I ............ 317-636-3318. 
KS . Shawnee Mission, Vertec ............. 913-677-3200 
MA panvers, R. G. Assoca ............... 617-777-3199 
MI Detroi~ Michigan Valve & Fitting ...... 313-884-9415 
MN Minneapolis, Trask Engrg. ............ 612-537-2434 
MO SI. Louis, Vertee ...................... 314-394-6242 
NJ Cherry Hill, Analectro, Iric. ............. 609-424-2883 
NJ Wayne, Ramapo ...................... 201-639-8767 
NM Albuquerque, J. Smith & Assoc. ....... 505-265-3408 
NY Latham, L-Tron ....................... 518-785-5032 
OH Columbus, R D. Cloon Assoc ......... 614-459-2890 
PA Pittsburg. Wainwright Tech. Sis. Inc .... 412-487-5055 
TX Richardson, Mess. Sys. & Sia .......... 214-644-4954 

Manufacturers and Sales Offices Directory 

DEAK TECHNOLOGY, INC" Sainte Claire Plaza, 1121 
Boyce Rd., Pittsburgh, PA 15241; Tel: 412-941-9520; SIs. 
Mgt: Dr. David Desk ..................... 001208-1210 

---- YOUA FUll SEl\»lCf SOURCE 

~. ---

DECISION DATA COMPlITER CORP. 100 WHmar Ad., 
Horsham, PA 19044 

DECISION GRAPHICS, 11 Main St, P.O. Box 306, 
SouIhboro, MA01772, Tel: 617-481-4119,lWl<: 710-390-
1~' . 

DECOM SYS" 340 Rancheros Dr" San Marcos, cA 92069, 
Tel: 619-744-1002, TWX: 910-322-1758; FSC No.: 55744; 
Empt: 44; SIs. Mgr: G. F. Tremain 

Local !fi8Jes Offices & Reps 
Al Lake Guntersville, Kelley Sys. COrp. ... 205-582-86n 
CA LosAngeIes,LLSIoakes,lnc. ....... 213-640-2178 
CA Palo AHo,Egbert Engrg. .... .. .. • .. ... 415-326-1387 
CA San Diego, l" L Stoekes, InC. '."" .... 619-452-1600 
CO Boulder, Grady MoOre Assocs. ........ 303-494-3351 
FL Sarasota, S. Bass AsSOC\< . , .. .. .. .... 813-922-9538 
IN Indianapolis, .Loren Green AssoCiates 

....................... :: ............ ,. 317-293-982Z 
KS Shawnee Mission. Teehn. Sis. Assocs. 

DEA~BORN WIRE & CABLE CO., 9299 EvenhoUse MD ..................... : ................. 913-888-3330 
Severna Pao1<, Delmarva. Lid. .......... 301-647-8007 

Ave., RoSemoI)~ 1l60018, Tel: 312-696-1000, TWX: 910-· MA Bedford, Cl8ftin Assocs. '."""""'"'' 617-275-7428 
253-0343; Empl.: 80 ............................ C·1839 MO Sl Louis, Techn. SI& AsSOC\< ......... ' 314-725-5361 

Local Sales Offices & Reps NM Albuquerque, Grady Moore Assocs. ... 505-262-1416 
CA • Chino, Oearbom West ................ 714-591"9393 PA Hunlingdon,RabalAssocs. ........... 215-947-4825 
CA SanOiego,OHMSpt,mEIcIms. ....... 619-695-8102 EXP CA, San Marcos, DecomSys. ......... 619-744-1002 
'CA Santa Clara. Ferreria Entprs. •......... 408-988-6323 
CO Denver, Kastler C8bI$ & !:qui!", Inc. ... ~571-4455 
FL Orlando, Admiral sis. .. . . . . . . . . . . . . . .. 305-352-0046 
GA Atlanta, Southwest EIc1rl, Inc. .•...•... 404-691-0648 
IL Chicago, LOS Sis. .................... 312-456-9616 
IL Wilmette, Joel Wasserman Assocs. ... 312-256-3566 
IN Indianapolis, EIcIm. Reps ....... " ...... 317-894-1414 
MD Baltimore, Market Une, Lid. .. .. . .. .... 301-944-211.1 
MA Norwood, Mac IMis Co. .. .. .... .. .... 617-762-8090 
MI Farmington Hills. RC. Merchant & Co., Inc. 

........................... , ........... 313-476-4600 
MI St Joseph.·R C. Merchant & Co. ...... 616-983-7378 
MN Gplden Valley, Ambassador IndL Mklg. 

....................................... 612-542-6437 
MS Jackson. Ooby Assocs. ............... 601-981-1138 
MD Sl Charles, Buckman & AsSOCI> ... : .. 314-946'6201 
NJ Medford. Jack McCoy, Iric.. ............ 609-953-0770 
NJ N$W Brunswick, Synergy Sis. "'"'''' 201-828-5090 
NY Fairport. Net Sia .................. ...... 716-467-4538 
NC KernersviUe, Heritage Sis. Assocs., Inc. 

....................................... 919-996-4374 
OH Cleveland, Oepco, K T. '."'''''''''''''' 216-442'6200 
OH Cleveland, Hawkins-Burwell Co. ...... 216-86,8-1533 
WA Renton. Carlyle Tech. Sia ............. 206c226-5951 

Local Distributors 
Al Mildison, Sea Wire & Cable ......•.•.. 205-772-9619 
CA, ChatsWorth. Sonic Wire ............... 213-701-0565 
fL AI1amonte SpIings, Royce Elclrna .•.. 305-869-4700 
fL Fl Lauderdale, Pacer' EIcIms. ......... 305-462-0902 
IL Chicago, Newark EIcIms. .............. 312-784-5100 
IL Elk Grove Village, GBL/Gooid EIcIms. 

....................................... 312-593-3220 
IL Northbrook, Classic Cornps. .......... 312-272-9650 
IL Palatine, Ohm Elclrna ................ 312-359-5500 
IN Carmel,Al1ex ......................... 317-848-1323 
IN Evansville, HutCh & Sons ............. 812-425-7201 
IN Indianapolis, Graham .'"'''''''''''''' 317'634-8202 
IN Indianapolis, PEl Genesis ............. 317-637-5571 
IA Cedar Rapids, Oeeco ................. 319-365-6205 
LA New Orleans, Radio Parts ...... . .. ... 504-581-5959 
MI Grand Rapids, R. M. Electrna ......... 616-531-9300 
MI Uvonia,RSElclrna .... ; .............. 313-525-1155 
MN Bloomington, Berquist Corp. .......... 612-'635-2322 
MN Bloomington, NWR Elctrna ........... 612'854-7329 
MN Cambridge, RSI ....................... 612-6.89-4870 
MN Fridley, Voyager ...................... 612~571-7766 
MN New Brighton, Chris .................. 612-631-2647 
MO St Charles, Fimigan Elclma.· ........... 314-946-6201 
NJ Dover,ElectroSpec .................. 201-361·6300 
NJ E. Brunswick, Brothers EIec. .. . . . . . . .. 201-238-2200 
NJ East Hanover, Delburn ................ 201-884-0600 
NY Elmira, CAC Elec. Supp. .............. 607-734-1696 
NY Johnson City, Help Elctrna .....•..... 607-,729-3528 
NY Rochester, Simeona Elctma .......... 716-'328-3230 
NC Raleigh, Wholesale ................... '919-782-8500 
OH Akron. Akron Elclrn. Supp. ......... . .. 216-762-8818 
OH Mansfield. National Elec. Supp ........ 419-524-1.042 
PA H8rrisburg. Pyttronics ................. 717-236-8001 
PA McKean. Advacorn ................... 814-476-7774 
TN Nashyille, Carllon Bates .............. ' 615-244·3562 
TX Dallas, Shearson Elec. ................ 214-340-3094 
TX Odessa. Superior Elect ............... 915-332-0276 
UT Sail Lake Clly, FIA-ELCO .......... ... 601-487-0571 
WA SeaHIe, Carlyle Tech. Sis. ............. 206-575,6750 
WI Oconomowoc, G.W. Elclma .......... 414-387-6003 

DECC DlV., See Hellonetics, Inc., DECC Dlv. 

DE COURSEY ENGRG.lAB., 11828 W. Jefferson. Culver 
. City, CA 90230, Tel: 213-EX7-~68; EmpL: 7 

DEGUSSA CORP. 104 New Era Drive, So. Plainfield. NJ 
07060, Tel: 201-757'6500, Telex: 4754247; FSC No.: 
630673043; SIs. Mg,: Stacey A Mack 

DEK, INC. 3480 Swenson Ave.,St Charles, 1L60174, Tel: 
312-377-2575, Telex: 291284 DEK UR; FSC . No.: 
312-377-0372; Empl.: 115; SIs. Mg,: L R. pappone 

DELBERT BUNN CO. Box 2007, Pomona. CA 91766, Tel: 
714-629-3900; Empl.: 10 

DELCO WIRE & CABLE, INC. 257 RiIIenhoUs~ Cir, 
Bristol, PA 19007, Tel: 215-785-0511, Telex: 06-.964523, 
TWX: 510-667-096B; SIs. Mg,:,T. BUck 

DEL ELCTRNS. CORP., 250 E. Sandford Blvd., Ml 
Vernon, NY 10550, Tel: 914-699-2000, TWX: 710-562-
0130; FSC No.: 01378; Empl.: 180 ....... : ...... A.2133; 

001614-1615 

Local Sales Offices & Reps 
lIZ. Tempe, Trembly AsSOC\< .......... ".. 602-967-2058 
CA Mountain View, Leddy Assocs.,Inc. ... 41.5-969'6313 
CA Pasadena, A-F Sales Engrg. .......... 213'681-5631 
CO Lakewood, Trembly Assoc& ......... :.. 303-233-9544 
IL Elmhurs~ Scott AsSOC\< ............... 312-27~5681 
MA Burfington, TnTek ..................... 617-272-4550 
MI Dearborn, Pitcher-Poulin ..........•... 313-582-5450 
NY Las Vegas, TrembiyAsSOC\< ........... 702-738-9770 
NM Albuquerque, Tr!!lTlbly Assocs . ., ....... 505-266-8616 
NY Smilhtown. T & K.SIs. .. ! .... , ......... 516-724-3456 
PA Ardmore, Martin· A= .............. 215-649-6332 
UT Salt Lake CIIy, Trembly f\SSocs. ....... 801-486-5292 

DELEVAN·DIV., American Precision Inds. Inc., 270 
Quaker Rd., E. Aurora. NY 14052, Tel: 716'652-3800, 
Telex: 91-293; FSC /'lo.: 99600; Empl.: 400; Sis. Mgr: R 
Nareau· ....................... : .................. A.1238· 

Local Sales Offices & Reps 
Al Huntsville, Conley & Assocs ........... 205-682-0316 
lIZ. PhQenix, Toward Engrg. . . . . . . .. . . . . .• 602-955-.3193 
CA CulverC~y,Bestronics """'.'".''''' 213'670-9191 
CA EI Toro, Dalevan .... ',""""'''''''''' 7.14-16&:5522 
CA Freemon~AdvancedTechnlg.SIs ..... 415'651-0123 
CA .Irvine, Bestronics .............. ,,; .. '" 714-261-7233 
CA San Oiego, Bestronics ............ , ... 619-993-1111' 
CA Woodland Hills, Bestronics ... : ......... 213-704-5616 
CO Aurora, High Tech Assocs ............. 303-695-1990 
Fl Deerfield Beach, Conley & AsSOC& ... 305-421-7180 
FL Oviedo, Conley & Assocs. ......... ... 305-365-3263 
FL Tampa, Conley & Assocs. ............. 8.13-885-7658 
GA Doraville, Conley & Assocs. ........... 404-447'6992 
IL • Downers Grove, Momak Sis. .:........ 312-963-6400 
IN Fort Wayne, Waller W. Bieoorich· ...... 219-432-2537 
IN New Albany, WalterW. Bieberich ..... 812-945-3187 
IA CedarRap;ds,.LorenzSI& ............ 319-3n-4666 
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Manufacturers and Sales Offices' Directory 
KS Parker, S. W. Wollard ........ .. .. .. ... 913-898-6552 
MD ' Lutherville, D. A. Doughefly Sis. Co. .. '. 301-321-7890 
MA Boston, P. J. Engrg. SIs. Co ............ 617-924-5950 
MN Mendota Hgts., G-II Sis ................ 612-454-3086 
NJ Bellmawr, TAl ........................ 609-933-2600 
NJ Parlin, Martech Assocs. ............... 201-721-2200 
NY Endicoll, Tech-Mark .................. 607-74&7473 
NY Manhassell, Martech Assocs. ......... 516-627-1151 
NY Mendon, Tech-Mark .................. 716-624-3840 
NY Utica, Tech-Mark ..................... 315-733-0575 
NC Raleig~ Conley & Assoc .............. 919-&76-9862 
OH Beachwood, Electronic Salesmastars 

.......•............................... 216-831-9555 
TX Irving, Kite Elctrn. SIs. Co. ............. 214-438-9336 
Can Mississauga, J. G. Weiss Co. Lid. ..... 416-673-0011 
Can Nepean, J. G. Weiss Co. Lid. .......... 613-726-1436 
Can North Vancouver, J. G. Weiss Co. Ltd. 

......................................• 604-987-3833 
Can St Lauren~ J. G. Weiss Co. Lid. ....... 514-337-5022 
Can Winnipeg, J. G. Weiss Co. LId. .... . . .. 204-783-4387 

Local Distributors 
CA ChaJsworth, IEC ............... .. .. ... 213-998-2200 
CA Glendale, R. V. WeaJher10rd ... . . . . . .. 213-849-3451 

/.GA Santa Clara, WDG/Santa Clara ....... 408-727-2500 
FL West Palm Beach, Nurmi Elctrn. Supp. Co. 

........................ , .. .. .. . .. .. ... 305-6&8-8553 
MD Savage, Pytlronics Inds.lnc. .......... 301-792-0780 
MA Boston, P. J. Engrg. SUPIl ............. 617-783-0510 
NJ New Brunswick, Brothers Elctrns. ..... 201-238-2200 
NY Bohemia, Car-lac .................... 516-567-4200' 
NY Buff.3lo, Summit Distrs ................ 71.8-884-3450 
NY Farmingdale, Milgray/New York ...... 516-420-9800 
PA Norristown, Century Elctrn Comp. .... 215-831-5400 
TX Dallas, R V. WeaJherIord Co .......... 214-931-7333 
TX Fort Worth, Palco Supply ............. 817-429-8596 
can Burnaby ac., R-A-E Indl. Elclrns. Lid. 

604-291-8866 
Can Don Mills, Ontario, Sayner Elctrns. LId. 

416-445-2347 
Can Montreal, Quebec, Prelco Elclrns. LId. 

· . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . .. . .. 514-389-8051 
Can Pointe-Claire Quebec, Future EIctrn. .. 514-694-7710 

DELTA DATA SYSTEMS CORP., 2595 MetropolMn Dr, 
Trevose, PA 19047, Tel: 215-322-5400, Telex: 51 ().667-
1650; Empl.: 280; Sis. Mg,: Gene Mitchell 

DELTA DESIGN, 5775 Kearny Villa Rd., San Diego, CA 
92123, Tel: 1619-292-5000, TWX, 91'0-335-1215; Empl.: 
159; Sis. Mg,; Bob Williams 

DELTA ELECTRONIC CONTROLS CORP. (DECC), 
See Helionetics, Inc., DECC Div. 

DELTA ELECTRONIC IND. USA, Delta Elctrn. Ind. 
Co. Ltd., 3401 Investment Blvd., SIB. 5, Hayward, CII 
94545, Tel: 415-785-5231, 415-785-5235, Telex: 4992342 
DELTAlTTHY; Empl.: 1207; Sis. Mg'; Elson Chang; Dist. 
Mg,; Bruce Cheng ....... A.1600-1601; 001616-1617 

Local Sales Offices & Reps 
AL Huntsville, Technlg. Mktg. Assocs. Inc. 

CA 
CO 
CT 
GA 
FL 

205-883-7893 
Burbank, Tn-Electro Sis., Inc. .......... 818-954-9955 
Aurora, Mountain View Mktg. Lid. ..... 303-699-1665 
Wallingford, Midstate Elclms. ......... 203-265-9900 
Atlenta, Technlg. Mktg. Assocs., Inc. ... 404-257-0374' 
Melbourne, Technlg. Mktg. Assocs., Inc. 
· . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . .. 305-676-3776 

FL PompanO Beach, Technlg. Mktg. Assocs, Inc. 
· ......................•................ 305-942-0774 

IL Chicago, United Prods. cO. ........... 312-831-1122 
IN Indianapolis, Electronic Sis. & Engrg., Inc. 

· .. . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .. . . . .. 317-849-4260 
IA Cedar Rapids, Palatine Engrg. & SIs. Inc. 

......... :.. .. . . . . . .. . . . . . .... .. . .. . .... 319-365-8071 
KS Mission, Palatine Engrg. & SIs. Inc ..... 913-831-0555 
MA Wobum, Mascon Inc ................... 617-938-8950 
MI .. Ypsilanti Tamco, Inc. ................. 313-572-1950 
MN Edina, Monroe Hanna ................. 612-925-5700 
MO Hazelwoqd, Palatine Engrg & Sis. ..... 314-839-0800 
NJ Kenilworth, Ventronics ................ 201-272-9262 
NY Penfield, Tech. Assocs, Inc. ........... 716-385-4240 
NC Chartotte, Robert W. Chapman & Co. 

· . .. . . . . . . .. . . . . .. . .. . .. . . . .. . . . . .. .. .. 704-525-2421 
OH Centerville, Omega SIs, Inc. .......... 513-434-5507 
OH Univ~y Hgts., Omega SIs., Inc.' ..... 216-381-1404 
OK Tulsa, Advance Tech. Sis., Inc. ........ 91.8-884-0482 
OR Portland, Jas. J. Backer & Co .......... 503-297-8744 
PA McKean, Ecce Elclrns. Sis. ............ 814-476-1376 
SC W. Columbia, Rober1 W. Chapman & Co. 

................ : ............... ,' .....• 803-256-0072 
TX Austin, Advance Tech. SIs, Inc ........ 512-440-7677 
TX Dalles, Advance Tech. Sis., Inc. ....... 214-860-5455 
TX Houston, Advance Tech. SIs, Inc. ..... 713-440-3888 
VA Lynchburg, Burgin-Kreh Assocs., Inc ... 804-239-2626 
WA Seattle, Jas. J. Backer Co. 206-285-1300 

Can Aslec Comps. U, .................... 416~0-8463 
/.Deal Distributors 

CA Irvine, Retel EIctms. ................... 714-768-0855 
CA Mission Viego, Tri-Electro Sis., Inc. .... 714-643-9466 
CA Mountain View, Cornett Eictms. ....... 415-969-5420 
CA San Jose, Capac"ors Unlimited ....... 408-946-7676 
CA San Jose, Cypress Elclrns. ............ 408-945-8400 
CA San Jose, K-Lectron .................. 408-942-9177 
CA Torrance, Cypress Elclrns. ............ 213-533-6005 
CO Englewood, Industrial Elclrns. ......... 303-694-9444 
CT Wallingford, Midstale Elctrns. ..... . . .. 203-265-9900 
,IL Chicago, Upco Distrs, LId ............ 312~1-1122 
IA Cedar Rapids, Berquist Co.' ........... 319-366-8733 
MA WesI\ord, Electronics Specialties Inti, Inc. 

· .. .. .. . . . . .. . . . . . . . .. .. . . . .. . . . . . .. . .. 617-486-8495 
MN Minneapolis, Berquist Co. ............. 612-835-2322 
PA McKean, Advacom, Inc. ............... 814-478-7774 
TX Allen, Prime Distrbg. Co. ............... 800-442-4008, 

. 800-526-7478 

DELTA ELCTRNS., 145 Fayette SL Winston-Salem, NC 
. 27101, Tel: 919-725-4122; EmpL: 45; SIs. Mg'; L E. 

Hancock 

DELTA ELECTRONICS MFG. CORP, 416 Cabot SL 
Beverly, MA 01915, Tel: 617-927-1060; FSC No.: 00795; 
EmpL: 170;, SIs. Mg,; S. J. Somerset; Dis!. Mgr; C. F. 
Lass"er 

DELTA PRODS., Box 1147;GraridJunction, CO 81501, Tel: 
303-242-9000; Empl.: 35; Sis. Mg,; K D. Braa 

DELTA WIRE & CABLE CO., P.O. Box 833, 1900 
Marquette, North Chicago, IL 60064, Tel: 312-473-4990; 
EmpL: 12; Sis. Mg'; Mike Golden; Dist. Mg': Mall 
COleman 

DEL-TELEPRODUCTS, 230 N. Markel Pl, Escondido, CA 
92025, Tel: 619-743-8344; Empl.: 30; Sis. Mg'; Genrik 
Sirvis 

DEL TROL CONTROLS, 2745 S. 19th St, Milwaukee, WI 
53215, Tel: 414-671-6&00; EmpL: 300 
) .............................. 801320-1321, 1464-1465 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-883-1712 
CA canoga Park, Cummings & Assocs. ... 818-340-6035 
CT Marion, Sands Co, Inc. ..... • . . . . . . . .. 203-628-4363 
FL Lighthouse Poim Jack Krutek & Assocs. 

· . . . . . . . . . . . .. .. . . . . . . . . . . . . .. . . . . .. . .. 305-931-6544 
GA Marietta, JWL Assocs. ................ 404-429-8010 
IL Glenview, E. J. McCaffrey & Assocs. .. 312-272-2820 
IN Carmel, Nationwide Comps. .......... 317-872-7207 
MI Farmington Hills, W. R. Hummon & Assocs. 

....................................... 31'3-474-0661 
MN SL Pau~ Ken<;l\tronics, Inc. ............ 612-645-7717 
Me Bellwin, Weisier & Assocs. ............ 314-394-4543 
NJ Perth Amboy, Aslrorep, Inc. .... . . . . . .. 201-826-8050' 
NY Babylon, Astrorep., Inc; ....... , ........ 516-422-2500 
NY Rochester, Omni SIs. ......... . . . . . . .. 716-342-5270 
NC Pineville, JWL Assocs. .............. ,. 704-541-5750 
OH Willoughby, Nationwide Comps. ...... 218-946-3226 
OR Portland, Control Oves. N.W ........... 503-230-7171 
TX Gartand, R. May Assocs. . ............. 214-276-5214 
TX Houston, Weislei & Assocs. ' ........... 713-467-1&82 
UT SaIl Lake C"y, Cummings & Assocs. .. 801-261-4836 
WI , Milwaukee, Werking Ind. SIs. '.......... 414-984-2225 
Can Pointe Claire, Que., EII:Om GBM, Inc. .. 514-697-4556 

/.Deal Distributors 
AL Birmingham, American Elctrn. Supp. .. 205-942-4656 
AL Montgomery, Southern Controls ...... 205-277-5030 
AZ Phoenix, Elctrns. Parts Co ............. 602-277-7281 
AR Lillie Rock, CarHon-Baies Co. ......... 501-562-9100 
CA Anaheim, Electro Cornps. Oistrs _..... 714-634-0222 
CA Buena Park, Control Design ... . . . . . .. 714-521-5040 
CA Canoga Park, C & A Elclrns. ......... . 213-34().6022 
CA City of Commarce, Electro Comps. Distrs 

.. ..... ....... ........................ 213-727-0200 
CA Los'Angeles, Electric Sw"ches : ...... 213-684-2125 
CA Mt View, Corrnell Elclrns. ............. 415-969-5420 
CA Pasadena, Dow Radio Co. ...:........ 213-793-1195 
CA San Jose, Consolidated Parts ....... ,.. 408-263-952J 
CA Tustin, Western Switches ............. 114-731-4333 
CO Colorado Springs, cantennial EIctms. 

· . .. . . . . .. . . .. . . .. . .. .. . .. . . . . . . . . . . . .. 303-633,4666 
CO Denver, Fistell's Elctrn. Supp. ......... 303-629-1312 
CO Denver, Integrated Elclrns. ............ 303-534-6121 
CT Danbury, Pilgrim Elctrns. .............. 203-792-1274 
crT New Haven, Hatry Elclrns. ............ 203-787-5921 
CT Shelton, Century Elec. .. . . . . . . . . . . . . •. 203-736-2684 
FL Allamore Springs, Control Des.. .. . ... 305-798-3220 
FL Ft Lauderdale,·Peerless Radio Corp. .. 305-5&8-5966 
FL Ft Lauderdale, SE Elctrns. ............ 305-563-4131 
FL Jacksonville, M"chell Elclrns. .... . . . •. 904-358-8427 
FL Lakeland,Sw"chCor!troIs ..... : ..... .i 813-644-7584 

DELTRO 
FL Orlando, Hammond Eictms. ........... 305-849-6060 
GA Atlanta, A-C Equip. .................... 404-451-2747 
GA Atlanta, Georgia Control Ctr. .......... 404-878-8833 
GA Slone Mountain, Control Des. ......... 404-979-3502 
10 Boise, Kimball Eictms. ................ 208-342-3559 
IL Chicago, 01\0 Frankenbush ........... 312-647-0755 
IL Elk Grove Village, GBL ....... :....... 312-593-3222 
IL Genoa, Control Design ............... 815-784-6515 
IL Kankakee, Blitz Elclrl. Supp. .. . . . . . . . . .. 815-933-5536 
IN Gery, G. W. Berkheimer ............... 219-887-0141 
IN Indianapolis, Control Design .......... 317-788-4559 
IN Lafayette, CWY Eictms. ............... 317-447-4617 
IA Cedar Rapids, Iowa Radio Supp. ...... 319-364-8154 
IA Davenport, Warren RBdio ............. 319-322-5301 

, IA Marion, Control Des. .................. 319-373-2923 
IA West Des Moines, Ramco Co. ..... . .. 515-225-6933 
KS Kansas C"y, Komfield ThQrp Elec. .... 913-321-7070 
KS Topeka, Carroll Radio ................ 913-234-6677 
KY Ashland, Ashland EIec. Co. ..... .. .... 606-324-4107 
KY Bowling Green, Randolph, Hale & Meredith 

....................................... 502-781-1460 
KY Louisville, Peerless Elclm. Equip. •.... 502-637-7677 
LA Shreveport, Indl. EIec. Supp. .... .. .... 318-222-9459 
MD Aberdeen, Harco Elctrns. .. . . . . . . . . . .. 301-838-7990 
MA Boston, 'FIaiph Pill Elec. Supp. ......... 617-269-8200 
MA Brighton, Interstate Elclrns. Equip. ..... 617-782-9000 
MA Burlington, QPL Elctrns. ............... 617-229-2424 
MA Newton Upper Falls, Instock Prods. ... 617-954-6200 
MI Augusta, Greal Lakes Elec. .......... , 618-731-4156 
MI Farmington Hills, Advent EIctrns. ...... 313-477-1650 
MI FUm Roth EIec. Supp. ................ 313-234-8661 
MN Minneapolis, Control Design .......... 612-721-6555 
Me Kansas C"y, Western Extral~e ........ 816-421-8404 
Me SL Louis, Control Design ............. 314-428-3150 
MO SL Louis, Van Sickle Radio Eictms. ... 314-621-5000 
NE Omaha, West Dodge Elec. .......•.... 402-393-8071 
NJ Edison, William Elctrns. Supp. ......... 201-985-3700 
NJ Fairlawn, Relay SpeciaHies ........... 201-797-3313 
NJ Paterson, Feldman Brothers .......... 201-742-7329 . 
NJ R~, Masters Elclrn ............... 201-725-3533 
NY Hempstead, Elctm. Equip. Co. ......... 518-895-5757 
NY Lynbrook, Peerless Radio Corp. ....... 518-593-2121 
NY Roch6ster, Masline Elctrns. ........... 718-546-5373 
NC Charlotte, Control Des. ..............•. 704-568-4410 
NC' Raleig~ Southeestern Radio SUpp. ... 919-828-2311 
NO Grand Forks, Border Stales ........... 701-772-3477 
OH Columbus, McJunkin Corp. . . . . . . . . . .. 614-294-3711 
OH Medina, Wolff Bros. Supp .............. 215-725-3451 

DELTROL' 
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DELTRO 
OH Toledo, Warren Radio Supp. .......... 419-248-3364 
OH Wickliffe, Gateway EIcImS. ......••..•• 216-944-8565 
OK .Tulsa, Radio, Inc ..•..•......•.•.•.••.• 918-58'7-9123 
OR PoI1Iand, Dunn EJec. .•••...•.....••..•. 503-2115-0214 
PA Erie, REM EICIms. •..•............••.• 814-453-5826 
PA Malvern, Control Design •.•....•..•..• 215-296-0150 
PA Philadelphia, Undley EIec. ..•.....•... 215-329-7005 
SC Gr.eenville, Hammond Elec. .•..••..... 803-233-4421 
SO Aberdeen, Plainco •.••...•••.....•.• _ •• 605-225-7100 
TN Chattanooga, Curle EIctins. ........... 615-266-4728 
TN Knoxville, CEO ....................... 651-521-6262 
TN Memphis, Warren Radio ..•..•.••.•..• 901-274-2460 
TX Dallas, Control Design .••.......•....• 214-358-1441 
TX Dallas, Watson Elec. Supp. .•...•..... 214-742-8441 
TX . Garlarid, J & S Elec. .................. 2.1+4117-8608 
TX LubbQcl!. R & R Elec. Co. .....•.•...•. 806-765-7727 
TX ~ Antonio. Blackbum Driv~ Controls 

....................................... 512-349-2621 
UT Salt laI<e City, Kimball EIcIms. .••..... 601-328-2075 
VA Ashland, Hermitage 0isIrs. ............. 601~328-2075 
VA _Staunton,Soothem EIec. ...•...•..... 703-886-6218 
WI ManitowOc,. Englewood EIec. ....•..... 414-684-6653 
WI Milwaukee, Marsh EIctms. ......•..... 414-475-6000 
WI New BerOn, Control Design ....•...... 414-784-1015 . ,. 
DEl. TAON, INC. P.O. Box 1369, Wis$ahickOn Ave., N. 

Wales, PA 19454-9990, Tel: 215-699-,,261. TWX: 510-
661-8061; EmpL: 175-.160; Sis. Mgr; Jack Phillips 

DEL TRONIC CRYSTAL INOS. 215RL 10, Bldg. 3, Sec. 5, 
Randolph, NJ 07669, Tel: 201-361-2222, Telex: 13-6170; 
EmpL: 8 

DENNIS CHEMICAL, 2700 Papin St, Sl Louis, Me 63103, 
. Tel: 314-7.71-1800; Empl: 70; SIs. Mgr: Charles F. Seger 
III; Dist..Mgr: Charles F. Seger '" 

DENNISON KUBE" Div. Dennison Computer 
Supplies Inc. 132 Calvary St, Waltham, MA 02254-0472. 
Tel: 617-899-0012, TeleX: 94-0179; FSC .No.: 17691; 
EmpL: 150; Sis. Mgr; Allred J. Black 

DENNISON MFG. CO. 300 Howard St, Framingham, MA 
01701, Tel: 617-879-0511, Telex: 948-478; FSC No.: 
5975;2310; Empt: 6000; SIs. Mgr: Dan Shearn; Disl. Mg,: 
Marlene Hajduk 

oc DENSITRON 
CORPORATION 

DENSITRON CORP., 20775 Western Ave.. Torranca, CA 
99501, Tel: 213-618-9647, TWX: 910-349-6200; FSC No.: 
62463; EmpL: 65; Sis. Mgr: Robert Turner; Dis!. Mgt: 
Robert Turner ............................ 801029-1031 

Local Sales Offices & Reps 
AL Hunlsville, Elctm Mktg., Inc. .........•. 205-637-7363' 
AZ Phoenix, Chaparral EIctm, Inc. ....•... 602-252-0897 
CA Laguna Hills, Comp. Mktg. Assocs. .... 714-951-6046 
CA Lomi1a, Camp. Mktg. Assocs. .......... 213-326-1460 
CA San. Mateo, Camp. Mktg. Assocs. ..... 415-345-7373 
CA Simi Valley, (CMA) Repco ............ 605-583-5710 
CO Arvada, DelCOnec ..................... 303-422-7023 
FL Coral Springs, E.P M. Corp. .....••....• 305-755-5367 
FL Orlando, E.P.M. Corp. .. .. .. .. .. .. . .... 305-425-6149 
GA, Atlanta, Elctrn. Mktg. Assoc., Inc. .. .... 4Q4-448-1215 
IL Park Ridge, Bob Burns & Assocs., Inc. 

•. , ..................................... 312-775-1233 
IA Davenport, Ensco-Rep, Inc. .......•.•. 319-386-6600 
KS Overland Park, Ensco'Rep, Inc. ....... 913-381-7557 
KS Wichita, Ensco-Rep, Inc. .............. 316-663-1071 
MA Braintree, Nova Assocs. ......... .. ... .617-848-9330 
MI Southfield, R C. Nordstrom & Co. ..... 313-559-7373 
MN Minneapolis, ElectrO-sen, ............. 612-338-3475 
Me Maryland Heights, Ensco-Rep, Inc. .... 314-423-3935 
NY Mastic, Optimum SIs. Co. .... .. .. .. ... 516-589-4664 
NY Rochester, J. G. Welch Assocs. ....... 71 &244-11 00 

. NY Utica, J. G. Welch Assocs. ............ 315-736-7821 
NC Raleigh, Elc;tm. Mkt~ Assoc. Inc. ...... 919:-847-6800 
OH Dayton, Dynei Co ...................... 513-434-6467 
PA Wynnewood, Metz-Benham Assocs.; Inc. 

. . . . .. .. . . .. . . . .. . . . .. .. . .. . . . .. . .. . ... 215-896-7300 
SC Greenville, Elctm Mktg. Assoc., Inc. ... 603-233-4637 
TX Austin, Delta Camp. Inc. .............. 512-458-4288 
TX Seagovi~ Delta Comp., Inc. .......... 214-287-6333 
UT Salt: U\ke City, Delconec, Inc. . . .. . .... 8(11-531-6177 
WA SeattIe,·J. J. Assocs., Inc. .: ........... 206-246-6619 
WI Milwaukee, TaylorMktg. & Sis. ........ 414-332-1211 

DESIGNATAONICS, INC, See Automatic Coil Corp., 
Sub. Designatronics, Inc. 

Manufacturers and Sales Offices Directory 
DESIGN AUTOMATION, INC. 609 MIIIIIIIICIuaIts Ave., 

Lexington, MA 02173-3992. Tel: 617-862-8998, Telex: 
951633 SBSB WOR; EmpL: 5 

DESIGN TECHNOLOGY, 7760Viclcers Sl, San Diego, CA 
92111-1871, Tel: 619-268-8194; Sis. Mgt: Pam Hamilton; 
Dist. Mgt: Sherry Kuzara 

DESPATCH INOS. p.o. Box 1320, MinneapoYs, MN 55440, 
TIM: 612-331-18?3, Telex: 29-0704; EmpL: 475; SIs. Mgt: 
T. Hostat:j 

CA Coe1a Mesa, Diplomat W_ ...... ,714-549-8401 
CA Gardena, Bell Indus. .................. 213-515-1800 
CA Inglewood, Newark Elctrns. .. : ........ 213-671-7387 
CA Los Angeles, Richey Weslem EIcIms. 

• ... .. .. .. . • .. .. .. .. .. .. . . .. .. • • .. . .. .. 213-620-37.77 
CA Sacramento, Sacramento EIcImS. ..... 916-441-4821 
CA San Diego, Fisher/Brownell ......... , 114-560-8545 
OA San Diego, Richey Western EIctrns. ••... 114-565-4444 
CA Santa CIera, FIsher/Brownell ...... ; .. 40s-98B-6041 
CA Santa Clara, Richey Western EIcImS. 

.. _ .................................... 408-727-7411 
CA 

DEST CORP., 2360 BerIng Dr. San Jose, CA 95131, Tel:' CA 
408-946-7100; Empl: 50;. SIs. Mgr;; Richard Dixon CA 

Sun Valley, Richey WeslemEIcImS. .. 213-768-3600 
Sunnyvale, Bell Indus. ................ 408-734-6570 
SU(lIlyVaIe, Tune Elect ..... ;........... 408-734-9686 

DETOAONICS CORPORATION. 10660 E. Rush SI., S. EI 
Mont9. CA 91733, Tel: 818-579-7130, TWX: 910-587-
3438; FSC No.: 29667; EmpL: 45 

DEUTSCH CO. Deutsch Fiber OptiCs Div.7oo1 W. 
ImpeiiaI Hwy., Los Angeles, CA 90045, Tel: 213-649-1400; 
Sis. Mgr: Ken Ahmad 

DEUTSCH FASTENER, 1315 East Grand Ave.. £1 
Segundo, CA 90245, Tel: 213-322-8840, Telex: 66-4453, 
TWX: '910-348-6676; EmpI.: 300; SIs. Mgt: Ian J. 
Sk~ees. 

DEUTSCH RELA Vs. INC. 65 Daly Road, East Northport, 
NY 11731, Tet 516-489-6000 

DEVCO ENGRG. Control Sys. Oiv. 36Pier laIie West, 
Fairfield, NJ 07006, Tel: 201-cA8-0321, Telex: 139-340; 
Empl: 36 

DEVELCO, INC. 404 Tasman Dr. Sunnyvale, CA 94089-
1767, Tel: 408-734-5700, TWX: 910-339-9295; EmpI.: 50; 
Sis. Mgr: W. J. Baker 

DevELOPMENT ASSOCIATES, 1520 s. Lyon, Santa 
Ana, CA 92705, Tel: 714-635-9512; En1pl: 6 

DEXCEl, Div. of Gould, 2265C Marlin Ave.. Santa CIera, 
CA 95050, Tel: 408-727-8633, TWX: 910-338-0160; EmpL: 
210; Sls.Mgr: Art Kawai 

DEXTER RESEARCH CTA., INC, 7360 Huron River Dr. 
Dexter, MI 48130, Tel: 313-426-3921, Telex: 757075 
DEXtER RES UD; Empl: 22; Sis. Mgr: D. M. Szeles 

OGS ASSOCS. 1353 Sarita Way, Santa CIera, CA 95051, 
Tel: 408-554-1469, Telex: 6502163796 

DIAUGHT CORP., 203 Harrison PI.; Brooklyn, NY 11237-
1587, Tel: 718-497-7600, TWX: 710-584-5487;Empl:4OO; 
SIs.Mgr: 1 •. Jalle ............ 801032-1038,1550-1551 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-630-1540 
AZ Phoenix, Ralph Stitzer Co. ............ 602-997-7415 
CA Anaheim, WesIrep .................... 213-404-3681 
CA Pleasanton, Moulthrop Sis. ............ 415-463-0450 
CA San'OIegc, Westrep .................. 619'-566-6560 
CO Boulder, camp. Prods. SIs. •..•......•. 3Q3-53().2800 
FL Deerlield Bch, cartwright & ~ ..... 305-429-3400 
FL Orlando, Cartwright & Bean ........... 305-422-4531 
GA Atlanta. cartwright & Bean ........ ,... 404-233-2939 
IL Chicago, D. Dolin Sis. .................. 312-498-67.70 
IN IndanapoIis, EIctm. Reps. .,........... 317-894-1414 
KS Overland Perk, Advanced Tech. Sales 

.. . .. .. . • .. .. . .. . .. . .. .. • . .. .. .. .. . . ... 913-642-6675 
LA Covinglon,CartwrighI & Bean ... : . . .. 504-892-1760 
MI Ferndale, H'lnronics •••......•. ,. . . • .. 313-398-5556 
MN Mir)neapolis, Professional Sales For Ind 

..... , . .. . . . . .. .. .. .. . . ... .. . . .. . . .. . .. 612-944-8545 
MS Jackson, Cartwright & Bean .......... 601-981-1170 

. NY Uverpoo~ Ger>-Tech .................. 315-451-3480 
NC Charlotte, Cartwright & Bean .......... 704-377-5673 
NC Raleigh, cartwright & Bean ........... 919-876-4130 
OH Dayton, KW. EIctrn. Sis. ............... 513-890-2150 
OH Shaker Hgts., KW. EIcttn Sis. .......... 216-491-917.7 
OH Worthington, KW. EIcIrn. Sis. ......... 614-688-0483 
OR nga(d.E;1ctm. Sources .....•.•........ 503-684-0040 
P~ .AIHson Park, KW. EIctrn. SIs. .......... 412-487-4300 
PA Broomal\ LD. Lowery ................. 215-528-5170 
TN Knoxville, Cartwright & Bean .......... 615-693-7450 
TN Memphis, CarIwrighI & Bean .......... 901-276-4442 
TX Austin, Tesco .......................... 512-634-6374 
TX Garland, Tesco ............. : .......... 214-661-1376 
UT Woodscross, Comp. Prods. Sis. ....•.. 601-292-8662 
WA Bellevue, EIctrn. Sources .............. 206-451-3500 
WI Milwaukee, D. Dolin Sis. .... .. .. .. . ... 414-482-1111 

Local Distributors 
At. Tampa, Richey Western Elctrns. •..... 602-894-8251 
CA Alhambra, Fisher/Brownell ........... 213-289-0255 
CA Chatsworth, Diplomat Westates Elctrns. 

.................................... ,., 213-341-4411 

CO 
CO 

Denver, CSIO Inc. .... ,................ 303-292-9594 
Denver, Newark DenverElctms. ...... 303-757-3351 

CT WaHi~ Sager Elctrl Supply •..... 203-265-4600 
FL Fl Lauderdale, Peerless Radio ........ 305-973-4141 
Fl Orlando, Hammond EIctms.. . . . . . . . . .. 305-949-6060 
GA Atlanta, Specialty Dist ........ : .... '" 404-673-2521 
IL· Chicago, Newark Elctms. ........ .. ... 312-638-4411 
IL NorthbroOk, Classic ConJils. Supp. ..... 312-272-9650 
IL Palatine, OHM Elctrns. ................ 312-359-5500 
... Peoria, Klaus Radio & Elect .......... 309-691-4840 

IN 
IN 
IN 
KY 
LA 

·LA 

Fl Wayna, Graham EIctm ............ 219-423-3422 
Indianapolis, Graham Elctm .......... 317-634-8202 
South Bend, Genesis EIctm .......... 219-267-2911 
Louisville, P 1 Burks ................... 502-589-3960 
Lafayette, Ralph's oll.af8yette ........ 318-234-4507 
New ~ Southern Radio Supp. •. 504-524-2343 

MD Baltimore, Resco/Baltimore .......... 301-529-:0600 
MD Gaithersburg, Pioneet wash. Elect .. : 301-948-0710 
MD Rockville, Capitol Radio Whlsrs. ...... 301-881-2270 
MA Hir1ghal;n, Sager Elec. Supp. .......... 617-749-6700 
·MA Norwood, Gerber EICIms. ............. 617-769-6000 
MA Springfield, T.F. Cushing.. .. .. . .. .. ... 413-789-7341 
MA Wilbraham, Ind'l Camps. ............... 413-596-3854 
MI Ann Arbor, Wedemeyer EIctrn. St.ipp. .• 313-665-6611 
MI Uvollia, AS Elclrns. ........ :.......... 313-525-1155 
MI Dak Park, Newark EIctrn. ............. 313-967-0600 
MN SL Pau\ Gopher Elctrns. .............. 61.2-463-3322 
Me Kansas City, LCOMP ................. 816-221-2400 
Me Kansas City, Walters Radio.Supp. ...... 816-531-7015 
Me Maryll\nd Hgts., LcqMP .............. 314-29t-62OO 
NE Uncoln, Scott EIctm Supp. . ...... :.... 402-466-8221 
.NJ Hanover, State EIctms. : ............ :'. 201-887~2550 
NJ Kenilworth, Federated Purchaser '..... 201-272-0505 
NJ Pennsauken, Resco Elctrns. .:. • . . . . .• 609-662-4000 
NY Buffalo. Summit Dists. ................ 716-887-2600 
NY Elmsford, Ancar EIcIms. Supp. ........ 914-592-7100 
NY Endwel\ ASI Elect ......... : ......... ,. 607,754-3823 
NY Farmingdale, Arrow Elctrns. ........... 516-894-6600 
NY Hauppauge, Broodline EIec. Oists. .... 516-l!31-41oo 
NY Long Island City, Dalis Indl. Elect ...... 212-361-1100 
NY LYnbrook. Peerless Radio ............. 516-593-2121 
NY Rochester, Summit Elctrns. ............ 716-334-8110 
NY Rome, Rome EIcIms. ..... .. . .. .. .. ... 315-337-5400 
NY WooQbury, Pioneer/Harvey ........... 516-921-8700 
NC Greansboro, Hammond Elctrns. •..•... 919-275-6391 
NC Raleigh, 'Southeastern EIcIms. ........ 919-828-2311 
OH Akron, Akron Elctrn. Supp. ............ 216-762-8818 
OH Akron, Sun Radio ...................... 216-434-2171 
OH Cincinnati, Hughes-Peters . . . . . . . . . . .. 513-351-2000 
OH Cincinnati, URI EIcIms. ................ 513-761-4030 
OH Cleveland, Pioneer-Cleveiand ......... 216-587-3600 
OH Columbus, Hughes-Peters ............. 61~294-5351 
OH Dayton: Pioneer/Dayton .............. 513-236-9900 
OH Dayton,Stott&-Friedman .............. 513-298-5555 
OH Solon, REPco Eictrit ................. 216-248-8900 
OK Tulsa, Radio, Inc ...................... 918-58'7~9123 
OR Beaverton, Aimac Elctrns. •......... ,.. 503-641-9070 
PA McKean,Advacom ......... , .... , ..... 814-476-7774 
PA Montgomeryville, F'ytIronic Indus. .•... 215-643-2650 
PA Philadelphia, Alma Elctrns. ........ ., .. 215-698-4000 
PA Philadelphia, Philadelphia EIcIms. ..... 215-589-7400 
PA Pittsburgh, Cam RPe Elect ........... 412-762-37.70 
PA Reading, Berbey EIctrns. .. ,........... 215-376-6116 
RI Providence, Wm Dandreta ............ 401-861-2600 
SC Gret9llville, Hammond Elctms. ..•...... 803-233-4121 
TN Kingsport, Radio EJec. Supp. .......... 615-247-811.1 
TN Nashville, Carlton-Bates Co. ........... 615-244-3562 
TN . Nashville, Electra Dist ............... : 615-329-3971 
TX Dallas, NorveilEICIms. T 'C'" .... .. ... 214-233-0020 
TX GarJand, Newark EIcIms. .. .. .. .. .. . •. 214-494-5911 
TX Houston, Newark Elctrns. ............. 713-762-4800 
TX StaIIord, Harrison Equip. .............. 713-879-2600 
UT Salt Lake City, Standard SIJPI1- ........ 60.1-486-3371 
VA Norfolk, Priest Elctms. ......... " ..... 804-655-0105 
VA Richmond, Steriing Elctrns. ........... 604-226-2190 
WA Bellevue, Aimac EIctrns. ................ 206-643-9992 
WI Milwaukee, Elctm. Expeditors ......... 414-228-8100 
WI Milwaukee, Indl Elect ................ 414-276-1212 
WI Milwaukee, Marsh EICIms. .......... " 414-475-6000 

DIAL PRODS. CO., 19-21 Cottage Sl, Bavanna, NJ 07002, 
Tel: 201-HE7-o720; EmpL: 100; SIs. Mgr: Beverly Malen 
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Manufacturers and Sales Offices Directory 
DIAMONO MAGNETICS, P.O. Box 4736, San Luis Obispo, 

CA 93403, Tel: 805-544-4019; Empl.: 10; SIs. Mgr: Lyle 
Nighswonger 

DIAMOND SHAMROCK CORP, 1100 Superior Ave, 
Cleveland, OH 44114, Tel: 216-694-5000 

DlANACHART INC. 129 Hibernia Ave. Rockaway, NJ 
07666, Tel: 201-625-2299; ~L: 10; SIs. Mgr: D. Brodie 

Oil AN CONTROLS, INC., 944 Dorchester Ave. Boston, 
·MA 02125, Tel: 617-288-7700, 'TWX: 71 G-333-1732; FSC 
No.: 06900; EmpL: 135; SIs. Mgt': C. S. AspInwal~ Jr.; Disl. 
Mgr: C. S. AspInwal~ Jr. 

DIA-NETIcs, INC. 18823 Napa Sl, Northridgl, CA 91324, 
rei: 818-888-2616; Empl.: 35 

DIEGO POWER, 5350 Easlgale MaI~ San Diego, CA 
92121, Tel: 587-1925; Empl.: 12; SIs. Mgr: Jack Jaquay 
.....................•......•.................... 001916 

Local Sales Offices & Reps 
CA Campbell, Eicor Assocs. .............. 408-868-5505 
CA Garden Grove, Elcor Assocs. .......• , 714-895-3422 
CT Hamden, AMI, Inc.' .................... 203-288-5288 
IL Rolling Meadows, Commodore I .... .. 312-394-5441 
MAAc1on, AMI, Inc. ... : ................... 617-263-2786 
MN Burnsville, Cormiodore I ....•.......•. 612-894-5488 
NJ Lodi, SCM Raps. Inc. .. .. .. .. .. .. .. ... 201-368-0.123 
NY Rochester, SCM Reps., Inc. ........... 716-247-8770 
OH Miamisburg, Swenson A$SOCs. ........ 513-866-3233 
WA Seattle, DaJacom Assocs. .......•..•.. 206-285-2525 

DIELECTRIC COMMUNICATIONS, General Signal. 
Tower Hill Rd, Raymond, ME 04071, Tel: 207-655-4555, 
800-341-9678, Telex: 71G-229-6890; FSC No.: 08441; 
EmpL: 250; SIs. Mgr: RoW Olsen 

DIELECTRIC INSTR. CORP., 761 Franklin Ave; 
Pittsburgh, PA 15221, Tel: 412-731-6566; Empl.: 7 

DIELECTRIC LABS. 69 Albany St, Cazencvia, NY 13035, 
Tel: 315-655-8710, TWX: 71G-541-1530; FSC No.: 55153; 
EmpL: 65; SIs. Mgr: David Carter 

DIETZ DESIGN, INC. 100 ElectroniCS Pkwy. Belton, MO 
64012, Tel: 816-331-4911; EmpL: 75 

DIETZGEN CORP. 250 Wille Rd, Des Plaines,lL 60018, 
Tel: 312-635;-5200;. Empl: 200 

DIGELEC, INC., Allil. Wavetek Corp.. 586 Weddell Drive, 
Sune 1, Sunnyvale, CA 94089, Tel: 408-745-0722, Telex: 
821.877; Sis. Mgr: Karl Sturz 

DIGIAC CORP., 175 Engineers Rd, Hauppauge, NY 11.788, 
Tel: 516-273-8600, TWX: 51G-227-9879; EmpL: 25; SIs. 
Mgr: L Keckeisen; Dist. Mgr: S. Opperer 

DIGI-DATA CORP., 8580 Dorsey Run Rd, Jessup, MD 
20794, Tel: 301-498-0200, Telex: 87-580; Empl.: 75; SIs. 
Mgr: Allen Grams 

DIGIMAX INSTRS. CORP. 5625 Kearny Villa Rd, San 
Diego, CA 92123, Tel: 619-569-6582, Telex: 697120-
DATAMAX; FSC No.: 5T492; SIs. Mgr: Dan Burton; Dist. 
Mgr: Dan Burton . 

DIGITAL COMMUNICATIONS ASSOCS., INC. 303 
Technokigy Pk., Norcross, GA 30092, Tel: 404-448-1400, 
Telex: 261333 DCAATL; EmpL: 500; Dist. Mgt': Jerry Buran 

DIGITAl; DATA SYS., 1551 N.W. 65 Ave., Plantation, FL 
33313, Tel: 305-792-3290, relex: 9109974751 (DIGITAL); 
Empl.: 20; SIs. Mgr: Floyd Simon; Dis!. Mgr: A. Gomez 

DIGITAL DEV. CORP., 8650 Balboa Ave., San Diego, CA 
92123, Tel: 619-278-9920, Telex: 69-54-30; Empl.: 430; 
Sis. Mgr: Charles Theodore • 

DIGITAL DYNAMICS, INC., 108 Waler St, Walertown, MA 
02172, Tel: 617-923-4315, Telex: 9580076; EmpL: 26; SIs. 
Mgr: Eric Kapust 

DIGITAL ELCTRNS., 26142 Eden Landing Ad, Sle. 2, 
Hayward, CA 94545, Tel: 415-786-0520, Telex: 334422; 
Sis. Mgr: Bob Christensen 

DIGITAL EQUIP. One Iron Way, Marlborough, MA 01752 

mamaamo 
DIGITAL EQUIPMENT CORP., 33 eabot Rd, Wobum, 

MA 01801, Tel: 80()-225-5385 ............. 001063-1065 
) 

DIGITAL GRAPHIC SYS. 2829 Terminal Blvd, Mountain 
View, CA 94043, Tel: 415-962-0200; SIs. Mgr: Aadcliffe 
Goddard 

DIGITAL MICROSYSTEMS,' 1755 Embarcadera, 
08kJand, CA 94808, Tel: 415-532-3886, TWX: 910-366-
7310; EmpL: 200; Sis. Mgr: Terry Forde 

DIGITAL MEDIA, 3178 Gibrallar Ave., Costa Mesa, CA 
92626, Tel: 714-751-1373; SIs. Mgr:: David Scott 

DIGITAL PATHWAYS. INC. 1080E. Meadow Clr., Palo 
AHa, CA 94303, Tel: 415-493-5544, TWX: 91G-379-5034; 
Sis. Mgr: Jan Legassick 

DIGITAL POWER CORP. 686 East Gish Rd, San Jose, 
CA 95112, Tet: 408-2aa-:5600, 'TWX: 91G-338-0579; Sis. 
Mgr: Claude Adkins 

DIGITAL PRODUCTS, INC., 600 Pleasant St, Walertown, 
MA02172, TeI:617-924-1680;~L:25; SIs. Mgr: William 
M.Kahn 

DIGITAL RADIO CORP., 8901 La Cienaga Blvd, 
Ingtewood, CA 90301, Tel: 213-670-8611; SIs. Mgr: Arvin 
LPerry 

DIGITAL TRANSMISSION TECHNIQUES, INC. P.O. 
Box 1647, Wayne, NJ 07470, Tel: 201-831-1615; EmpL: 3; 
SIs. Mgr: Charles Herbst 

DIGITEC CORP" 918 Woodley Rd, P.O. Box 458, Dayton, 
OH' 45401 , Tel: 513-254-6251, Telex: 6874219 W.U,L; FSC 
No.: 16152; Empl.: 13li; SIs. Mgt': Jerry Rozek; Dis!. Mgr: 
Jerry Rozek' ....................... 001066, 1149, 1348 

Local Sales Offices & Reps 
AL Huntsville, W. A. Brown ...........•... 205-883-8680 
CA Huntington Beach, AWC .............. 714-969-2468 
CA Santa Clara, Johnson Assocs. . . . . . . .. 408-994-4626 
CT New Canaan. R J. Sickles Assoc. ..... 203-966-4630 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Indianapolis, Marsland Assocs. ....... 317-924-3588 
IA Cedar Rapids, Marsland Assocs. ...... 319-396-6030 
KS Shawnee, Marsland Assocs. .......... 913-631-5400 
MI Southfield, Corntel-Instr. .. .. __ ........ 313-358-2505 
MN MinneapOlis, Marsland Assocs. .... ... 612-545-4481 
MO SL Louis, Marsland Assocs. ........... 314-878-2402 
NJ Cedar Grove, KLS .................... 201-785-4450 
NJ Cherry Hili, Sci. Reps. ............•.... 609-482-0059 
111M Albuquerque, Fry-Gates ... .. . .. .. .... 505-262-1525 
NY Glens Falls, Glen Instrs. .............. 518-798-1993 
NY . Rochester, Glen InstrS. ................ 716-338-7148 
OH Cleveland, ComleHnstr. ...... • . . . . . .. 216-442-8080 
OH Dayton, Corntel-lnstr ....... , .......... 513-298-7573 
PA Pittsburgh, Comtei-lnstr. ... .. .. .. .. ... 412-922-5720 
TX Houston, Adaptive·Controls ........... 713-995-9791 
IJT Satt Lake cny, Meas. Constts .......... 801-364-3174 
VA Fairfax, Scientific Reps. ............... 703-385-0600 
VA Richmond, cavalier .:................. 804-794-4033 

DIGITECH INDUSTRIES, INC~ 66 Grove St, Ridgefield, 
CT 06877, Tel: 203-438-3731, Telex: 969-623; EmpL: 70 

DlGITEK INC., P.O. Box 468, Kenmore, WA 98028, Tel: 206-
485-6571; Sis. Mgr: Paul J. McManus; Dis!. Mgr: Paul J. 
McManus 

DIGITRAN CO, Becton Dickinson & Co" 3100 New 
York Dr., Pasadena, CA 91107, Tel: 818-791-5600, Telex: 
67-5465, TWX: 91G-588-3794; EmpL: 300 

Local Sales Offices & Reps 
AL Huntsville, Beacon EIctms. Assoc ..... 205-881-5031 
AZ ScoIIsdeIe, Arcom Sis., ..... " . :. . . .. .. 802-947-5745 
AA Uttle Rock, Beacon EIctm Assoc. ..... 501-224-5449 
CA Anaheim, Westrep ..... 213-404-3881,714-527-2822 
CA San Diego, Westrep .................. 619-276-0751 
CA Santa Clara, Westrep ................. 408-988-8833 
CO Lntieton, Omega, Ltd ................. 303-798-7040 
CT North Haven, Kitchen & Kutchin ...... 203-239-0212 
FL Clearwater, Beacon EIec. Assoc. ...... 813-796-2378 
FL Fl Lauderdale, Beacon Elec. Assocs. 

.. . . .. .. . . . .. . .. .. . . .. . .. .. . . .. . .. .. . .. 305-491-1054 
FL Manland, Beacon Elec. Assocs. ....... 305-647-3498 
FL Melboume, Beacon Elec. Assoc. ...... 305-724-8010 
GA Atlanta, Beacbn Elctms. Assoc. .... . .. 404-256-9640 
IL Elk Grove Village, Carlson Elctrn Sis. " 

....................................... 312-956-8240 
IN Ft Wayne, A. O. Whitesell & Assoc .... 219-432-5591 
tN IndianapoliS. A. O. Whitesell & Assoc. 

..... .. .. . .. . . . .. .. . .. .. .. . . .... . .. . . . .... 317-359-9283 
IN Kokomo, A. O. WhHesell & ~ ...... 317-457-9127 

DIO-R 
IA Dee Moines, The Beams Co. .......... 515-255-1148 
KS Shawnee Mission, The Beams Co. .... 913-631-0300 
KY Louisville, R O. Whitesell & Assoc. .... 502-426-7696 
MD Silver Spring, Marktron ................ 301-460-6100 
MD TImonium, Marktron .... .. .. .. .. .. .... 301-252-7111 
MA Burlington, Kitchen & Kutchln ......... 617-229-2680 
MI Grand Rapids, R O. WhHesell & Assoc. 

...................................... , 616-942-5420 
MI Southfield, R O. Whnes&11 & Assoc. ... 313-559-5454 
MI St Joseph, R O. WhKeseIl & Assoc. .. 616-983-7337 
MO St Louis, The Beams Co. ............. 314-569-1080 
NJ Haddonfield, SUnday-O'Brien . .. . .. ... 809-429-4013 
NJ Hasbrouck Hgts., Corn!>-Tech Sis. .... 201-288-7400 
NY New York, Comp-Tech SIs. ........... 516-593-2628 
NY Rochester, Desmann Comp. SIs. ...... 716-424-4480 
NY Syracuae, Ossmam Camp. SIs. ....... 315-455-8611 
NC Greensboro, Beacon Bctms. Assoc. .. 919-275-9997 
NC RaIaigh, Beacon Elec. Assoc. ......... 919-787-0330 
OH Cincinnati, R O. WhHesell & Assoc. ... 513-521-2290 
OH Cleveland, R. O. Whnesell & Assoc. ... 216-447-9020 
OH Columbus, R O. Whnes&11 & Assoc. ... 614-888-9396 
OH Dayton, R O. Whnesell & Assoc. ...... 513-298-9546 
PA Pittsburgh, R. O. Whitesell & Assoc .... 412-963-6161 
TX Dallas, Altied Comps. ................. 214-238-0408 
TX Houston, Allied Comps. ............... 713-988-1600 
TX Hurst, Allied Comps. .................. 817-569-0456 
TX Round Rock, Allied Comps. ........... 512-244-1186 
IJT Riverton, Omega, Ltd ................. 801-254-6723 
VA Charlottesville, Marktron .............. 301-480-6100 
WA Bellevue, Underwood Hanify ........... 206-451-8223 
WA Vancouver, Underwood Hanify ., ...... 503-641-4463 
WI Milwaukee, Carlson EIctrn. Sis. ........ 414-476-2790 

Local Distributors 
AL . Huntsville, Comp. Distrs. .............. 205-883-750'-
AL Huntsville, Powell EIec. ....•..... ,.... 205-539-2731 
AZ Tempe, Powell Elctrns. ............... 602-967-7538 
AA Lntie Rock, Comp. Distrs. ............. 501-227-6278 
CA Cerritos, EI-Com ...................... 213-404-2961' 
CA Fullerton, Pyramid ..... 714-773-0781, 213-69HJ561 
CA San Diego, EI-Com ........... "...... 619-578-0900 
CA San Jose, Powell Elctms. ••........... 408-943-9020 
CA Santa Clara, Pyramid Elec. .... : ....... 408-727-9810 

,CO Denver, CSID, Inc. ........ .. .. .. .. .... 303-292-9594 
CT Harnden, Impact Elctrns. .............. 203-281-1331 
FL Fl Lauderdale, Comp. DIstrs. .......... 305-971-4950 
FL Fl Lauderdale, Powell ElectT.lFIa ..... 305-972-4300 
GA Norcross, Camp. Distrs. ............... 404-441-3320 
IL ML Prospect, Magnuson, Elctrns. ...... 312-956-0700 
IN Indianapolis, Graham EIec. ............ 317-634-8202 
MD Columbia, Powell Electr ............... 301-621-4070 
MA Canton, Impact Sis. Co. ............... 617-821-1500 
MA West Boroug~,.Powell Electms ........ 617-336-6100 
MI Livonia, Pioneer/Michigan ............ 313-525-1800 
MI St Clair Shores, Specialties MIg. ...... 313-771-2700 
MN St Pau~ Magnuson EIec. ............. 612-227-6495 
NJ Hasbrouck Hgts., Tory Sis. ............. 201-288-5656 
NY Rochester, Modutex Corp ............. 716-647-9700 
NC' Cary, Powell Elec. ..... , ...... , ....... 919-467-1212 
NC Raleigh, Comp. Distrs. .......... .. ..... 919-834-9465 
OH Cleveland, Pioneer-Cleveland ......... 216-587-3600 
OH Columbus, Elctrns. Mktg. Corp. ..... ; .. 614-299-4161 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
OK Tulsa, Norvell Elctrns. ................. 918-663-1247 
OR Beaverton, Shannon, Ltd. 

..................... _ .. 503-644-8077, 800-426-4615 
PA Philadelphia, Powell Electr ............ 215-365-1900 
PA Pittsburgh, Pioneer/Pittsburgh ........ 412-782-2300 
WI>; Kent, Shannon, Ltd ................... 206-763-0545 

DIGITUS CORPORATION; 22 West 25th Street, 
. Baltimore, MD 21218, Tel: 301-467-3223, TWX: 908248 

SVCETCY; Empl.: 12; SIS. Mgr: Mr. Henry Mo; Dist. Mgr: 
Mr. Henry Mo . 

DILLON, W. C., & CO, National Controls, Inc., 2320 
Airport Blvd, Santa Rosa, CA 95401. Tel: 707-527-5555, ' 
TWX: 51G-744-2076; ~L: 500 

DlMCo-GRAY, 8200 S. Suburban Rd, Dayton, OH 45459, 
Tel: 513-433-7600, Telex: 288-367; EmpJ.: 150; SIs. Mgr: 
RCramer 

DIMENSIONS UNLIMITED, INC. 1636 Gerva;s Ave. Sl 
Paul, MN 55109, Tel: 612-77G-5630; SIs. Mgr" Dennis 
Getter 

DIODES INC. 9957 Canoga Ave., Chatsworth, CA 91311, 
Tel: 818-882-4920, 8O()-821-1.178; Empl.: 30; SIs. Mgr: 
Tim Regan; Dist. Mgr" Tim Regan , 

DIONICS,65 Rushmore St, Westbury, NY 11590, Tel: 516-
997-7474, TWX: 51G-222-0974; Empl: 85; SIs. Mgr: Mel 
GaHner 

DIO-REY, Div, of Info-Ute, 422 Cliff.s.. FairvieW, NJ 
07022, Tel: 201-941-4455; FSC No.: FSCM 52116; ~L: 
13; SIs. Mgt': Joseph M Cartelli; Dis!. Mgr: Joseph M . 
Cartelli ...................... ; ............ 801040-1046 
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DIO-R Manufacturers and Sales Offices Directory 
Local S8le8 0ffIc88 & Reps 

CA No. Hollywood, Crown Elctms. •••••..• 213-877-3550 
CA Aedwood City, caJtronic Assocs. ...... 415-365-2545 
CT Weston. CJA Assoc. .................. 203-226-4317 
FL St Petersburg. R L Matus & A8socs. . 

. .. .. . .. . .. .. . .. .. .. .. . .. .. . .. .. .. .. . .. 813-896-4133 
GA Buford, R. L Matus. & Assocs. ......•.• 404-945-2946 
Il Lake Zurich, L & B.Assocs. ........... 312-438-7917 
'MIBrightQn, Mic~ MIdg.& SIS. ........ 313-229-6218 
NJ Wayne, GT Assocs. ................... 201'a94-6040 c 

NY. syiacuse, LeiIard Co. ................. 315-479-9191 
OH Cleveland, A.S.A. .... ;................. 216-662-6080 
OH Dayton. Mohawk Intronics ........ .... 513-434-8873 
TX Dallas, Glidden Electro Equip. ......... 214-341-0610 
TXHouston. Glidden Electro equip. ...... 713-881-1415 

DISC INSTRUMENTS, Honeywell; 102 E Baker St., 
Costa Mesa, CA 92826,. Till: 714-979-5300, TWX: 910-
595-1987; Empl.: 175; SIs. Mgr; Don Risk 

DISPLAY DEVICES. BOx 667, Encinitas, CA 92024, Tel: 
619-753,0113; FSC No.: 26107 

DISPLAY INTERFACE CORP., 525 BostOn Post Ad., P.o. 
Box 250, Millon:!, CT 06460; Tel: 203-877-7881; SIs. Mgt'; 
Leigh H. Hickcox 

. DISPLAYS, INC. Mifflin Countey IndL Pk., Ate. 4, Box SMA, 
Lewistown, PA 17044, Tel: 717-242-2541, Telex: 842540; 
EmpL:50 . 

Local SaI88 OffIces & Reps 
IL Das Plaines. Esco Assocs. ............ 312-298-5310 
MA Framingham, Bay Colony AI!p8. ....... 617-620-0607 

DISPLEX, INC., Alexander Place, Glen Cove, NY 11542, 

GA Atlanta, Grady Duckett ................ 404-451-3529 
IL Des Plaines, Antek/Uncoln, Hodges & Assocs. 

.. . .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. ... 312-297-0885 
IN Seymour, Diversified Elctms. Inc. ...... 812-522-1481 
IA BettenctoIf, Weisler & Assocs. ..•...... 319-344-0566 
MO FultDn, S. Jefferies ..................... 301-792-7452 
MO Ellaville, WeiSier & Assocs. ........... 314-394-4543 
MO Kansas City, Weisler & Assocs. ....... 816-421-1679 
NY Great Neck. Frank Tyllriski Co. ........ 51 &466-9070 
NC Charlotte, Sentry Power ., .. .. .. .. .... 704-535-1774 
NC Wake Forrest, Sentry Power Controls 

..... ,. ~ ............ ,., ......... : ........ 704-535-1774 
OH Cleveland, Arthur Baier ............... 216-481-8161 
OH Clevelar1d;SynIron, Inc. ........ , ...... 216-572-2848 
OH Deyton. Arthur Baier ................... 513-27&4128 
OR Forest Grove, Doran Sis. Assocs., Inc. . 

.... ......... ..... . ...... . ...... .. . .... 503-357-3333 
PAc Narberth,'s. A Jefferies ............... 215-684-8S00 
TX Houston, Weisier & Assocs. ........... 713-467-1647 
liT salt Lake City, ConelY Erigrg. Co ....... 801-972-5923 
WA G.--, Acres, Doran SIs. Assocs., Inc. . 

· " . .• . . . • . . . . . . .. . . . . . . . • . . . •. . .. . . . •. 509-922-2317 
WA Aedmond, Doran Sis. Assocs., Inc. .... 206-855-1885 
WI Janesville, AntekMldg. Assocs. ....... 808-754-4214 
EXP MO, St Louis, Brauner Export Co. ..... 314-426-2600 
qan MIssissauga, ant. Knox EIctrL SpecieIities, Inc. 

.. . ...... .. .. .. .. .. .. .. .. .. .. .... .. . .... 41 fl-646-,808O 

I.DCaJ DlstributDIs 
AL Birmlngh8m, MG EIctms. & equip., Co. Inc. 

.. . .. .. .. . .. .. .. .. .. .. .... .. .. .. .. . .. •. 205-328-4525 
AL MobIle, Specialty DisIrg. Co. .... .. . ... 205-344-0450 
AR Rogers, EvansEIec. Motor Centers, ... 501-636-0721 
CA CsthedraI CIty, Consolidated EIec. .... 714-326-1131 
CA Danville, cal-West Supp. .............. 415-637-8245 
CA Fresno. Electric Motor & Supp. ., ...... 209-233-1155 
CA Long Beech, Meg-TrollLong Beech, Inc. 

.... .. . . .. .. . .... .. .. . .. .. .. .. .... .. ... 213-435-3451 
Tel: 516-671-4400, Telex: 46-6886 NOHILL CI; EmpL: 12; CA 
• SIs. Mgr; AlenKushner; Qist. Mgr; Alan Kushner CA 

Palin sPrings, Lake Service ........... 619-320'-2727 

........... " ................... ,.......... 001619, 1917 CA 
Palo Alto, EIctrL Matis., Inc. •.•.•..•••.. 415-494-0400 
Redondo Beech, Elclrl.Power& Controls, Inc. 

.Local SaI88 Offices & Reps 
CA Gardena, Bidwell SIs. ................. 213-532-7305 
CA Westlake Village, WEW Entprs. ....... 213-707-1551 
IL Elmhurst, First AIIP Co. ............... 312-53Q-2450 
MO Wheaton, Brimberg Sis. ............... 301-946-267Q 
MA Needham, AddeIco Corp. ............. 617-444-4754 
NY Great Neck, F & F Metro ............... 516-482-4080 
OH Cleveland Helghts,SeIIech ........... 614-451-3888 
OH Columbus, SeIIech ................... 614-451-3865 
OR Portlend, Belusko & Co. .•.•.•...•..••• 503-222-4279 

. TN Nashville, Computer Power Corp. ..... 615-36&-1703 
PR . casuas. Micro-TeCh Sys & Controls. .. 809-783-0100 

DISTRIBUTED COMPUTER' SYS. '223 crescent St., 
Waltham, MA 02154, Tel: 617-899-6619, TWX: 710-324-
6476; EmpL: 32; SIs. Mgr; Garry SlE!phens 

DISTRIBUTED LOGIC CORP. (DILOG), 128OO-G 
Garden Grove Blvd., Garden Grove, CA 92643, Tel: 714-
534-8950, Telex: 681399; FSC No.: 95-3205555; En'1ll: 
105; SIs. Mgr; Dermis Edwards; DIs!. Mgr; Dannis 
Edwards 

Distributor 

................. : ...................... 213-772-8890 
CA South EI Monte, Walton Electrical Controls, InC. 

;.......... ..... .................... ... 213-442-4810 
CO Danver, Control Comps, Inc. .......... 303-371-2727 
CO Golden, Utility Control & Equip. Co. . .. 303-425-1990 
DC Washington, Wesco ; .. .. .... .. .. .. ... 202-633-5250 
FL Crystal River, Crems IndL Sis. ......... 813-795-2230 
FL Ft LeuderdaIe, Graybar EIec. ......... 305-467-1453 
FL Fl Myers, Con EIec. Supp.Co. ........ 813-332-1515 
FL Jacksonville, GraYbar EIec. ..... , .... , 904-358-7611 
FL Lakeland, A-A Eic. .................... 813;665-6941 
FL Largo. GraYbar EIec. .................. 813-535-6460 
FL New Port Richl!y. Pasco EIec. Sup. . • .813-642-6405 
FL Orlando, Consolidated Elec. ... : .. .... 305-649-6532 
FL Tall8hassee. GraYbar EIec. ........... 904-222-5332 
FL TariIpa, EleClric Supp. 01 Tarnpe ...... 813-872-1894 
FL . W. Pelm Beach, Nunni EIctm Supp., Inc. 

• ............................... : . • . . .. 305-886-8553 
GA . AIbany,Sp8claII}i DIstrbg. Co. Inc. .. 0-, 912-435-1711 
GA Athens, Specialty DisIrbg. Co. Inc. .... 404-548-1334 
GA Atlanta, Dapco, Inc. ........ .. .. .. ..... 404-458-6341 
GA Atlanta; Specialty Dis1rbg. Co., Inc." •••• 404-673-2521 
GA Augusta, SpecIality Dis1rbg. Co. InC. .. 404-722-1526 
GA Brunswick, Specialty DisIrbg. Co. Inc. 

....................................... 912-265-1827· 
GA Co{Iege Park, Specialty Oistrbg. Co. Inc. 

• , .............. , .. .. ...... . .. .... .. ... 404-763-3628 

DISTRIBUTOR SPECIALISTS. 632 Santa Monica Blvd.,GA 
Columbus, Specialty Oislrbg. Co. Inc. 
................. , ...................... 404-327-741~ 

Santa Monica, CA 90401, Tel: 213-393-9666 . 

. .. .. .. .. .. .. .. .. .. .. .. .... ....... .. .. .• pgs.. 708, 775. 

DIVERSIFIED CASE CO. Ellis Ave.. 0If. 2, Whiiesboro, NY 
13492, Tel: 315-738-3028; EmpL: 75; SIs . . Mgr; John 
Fitzsimmons 

II DIVERSIFIED ELECTRONICS; INC. 

DIVERSIFIED ELCTRN$., INC., Indl, Cqntrols 
Div.119 N. Morton Ave.. Evansville, IN 47711,TeI: 812-
428-2806; EmpI.: 55; SIs. Mgr; Ken Qualls ..... 801322 

Local Sales Offices & Reps 
CA Danville, Stuart Assocs. : .............. 415-637-8197 
CA Signel HII~ caufomia ElecIro Sis. Co. .. 213-595-7427 
CO Danver, Empire EIctrL SIs. ............. 303-744-1776 
FL Leeeburg. Diversified EIcIrns. ......... 800-874-0619 

GA Macon, Specialty DIstrbg. Co. Inc. .... 912-743-5421 
GA MarieIIa, Specialty DisIrbg. Co. Inc. '" 404-422-4333. 
GA Norcross. A-A EJecIric .. .. .. .. .... .... 404-449-8670 
GA Savannah, GraYbar EIec. .............. 91;!-232-112j 
GA Savannah, Specialty DisIrbg. Co. Inc. 

................... ; .................... 912-234-1664 
GA Valdosta. Speci8ny DIstrbg. Co. Inc. ... 912-242-4910 
ID Coeur d'Alene, R. C. Worst & Co. Inc. 

......................... : ............. 206-684-2133 
10 Idaho Falls, Electrical Supp. ......... :. 208-523-2800 
ID PoceIeIIo, EIecIrIcaI.Supp. .. .. .. .. . • .. 208-233-1362 
ID Rexburg. Electrical Supp. ............. 208-356-7282 
IL Bloomingdale, Seversen Engrg. " ..... 312-529-0501 
IL Fairfield, Precision Elec. Co. ........... 618-642-7000 
II.. Ml Prospect. Lagend EIctrl Sis. ....... 312-952-0090 
IN Evansville, HulCh & Son, Inc. .: ........ 812-425-7201 
IN Indianapolis, Genesis EIec.' ........... 317-837-5571 
IN 1ncIanapo1is, Jackson Controls Co. Inc. 

....................................... 317-887-3111 
IN Vincennes, Valley EIec. ....... : ....... 812-882-7880 
KS SaIns, American Elec. ................ 913-823-2248 
KY Louisville, CDE/E & H EIec. Supp. Co. 

.. .. .. .. . .. ... . . .. . . .. .. .. .. .. . .. .. .... 502-587-0991 
KY louisville, Peerless EIec. .............. 502-637-7677 
KY louisville, Peterson EIec. Supp. Co. Inc. 

....................................... 502-491-5010 
ME Auburn, GIIman·EIec. Supp. ........... 207-784-6906 
MO Baltimore, Inlinily Sys., InC. ............ 301-358-8500 

MO Baltimore, Wesco ..................... 301-327-4300 
MO SeUsbury. Wesco ..................... 301-742-2193 
MN MIMeBPOIIs, Taxa Mlnn Prods. ....... 612-861-2900 
MO St Louis, United EIec. Supp. .......... 314-771-5555 
NE Omaha, West Dodge EIec. .• ;......... 402-393-8071 
NH Manchester, Graybar EIec. ............ 603-824-4341 
NJ Audubon. Univlll"SSl Elctms. Supp. Co. 

....................... :: .............. 609-547-3430 
NJ E Rutherford, A-A EIec. ........... , ... 201~m-5477 
NJ Fairl.awn. Relay Specialties c .......... , 201-797-3313 
NY Long Island, GraYbar EIec.· •••••.•• . • •• 212-392-2000 
NY Maybrooli, Air Power House .......... 914-457-3118 
NY WhRestone, Power Electro Supp.Co. Inc. 

....................................... 212-767-1447 
NC ChSrIotle, Southern EIec. Sve. Co: .... 704-372-4632 
NC Huntersville, ScoII Equip. ............. 704-875-1611 
OH Cinci~~ Wesco., ...... :........... 513-542-4300 
OH Cleveiend, Milner EIec. .................. 216-361-0300 
OK Oklahome City. Evans EIec. Motor ~ers 

................................ :: ..... 405-631-1344 
OK Tulsa, CooperSupp. Co. .............. 918-626-1500 
OK Tulsa, Evans EIec. Motor Centers ..... 911l-587-1568 
OR Bend, North Coast EIec. Co. Inc. •.••.• 503-382-6211 
OR Coos Bey. North Coast EIec. Co. Inc. 

................................ ::.. ... 503-267-2145 
OR Eugene, North Coast EIec. Co. Inc. ... 503-343-7701 
OR Klamath Falls, North Coast EIec. Co. Inc. 

........................................ 503-864-4171 
OR Medford, North Coast EIec. Co.. me: ... 503-772-7131 
OA Portland, North Coast EIec. Co. Inc. .,. 503-228-5111 
OR Portland, Aeed EIec. Sis. & Supp., Inc. 

.. ..................................... 503-223-8191 
OA Tualalin. North Coast EIec. Co. Inc. ... 503-62Q-3910 
PA BeJa-Cyn-W}'d. Wesco ................ 215-561-9314 
PA Erie, Wesco ... , .... : ................. 814-454-8191 
PA Johnstown, Wesco ................... 814-536-9761 
PA Monroeville, Wesco ................... 412-325-1300 
PA Philadelphle, Mechanicel SpeciaHies. Inc. 

....................................... 215-331-5555 
PA Pittsburgh. Wesco ..................... 412-255-4290 
PA Yorl<, Wesco , ......................... 717-1143-0891 
SC Co~ J. W. Vaughn Co. .......... 803-779-2690 
SC Greenville, Shealy ElctrL WhlSls. .•••.• 803-242-6880 

. TN ChaIIanooga, Specialty Oistrbg. Co. Inc. . 
..... , .......... '" ....... ..... ........ 615-267-9531 

TX Fl WOIIh, Swieco, Inc. ................ 817-335-6521 
TX Houston, Commercial equip. .......... 713-237-8682 
TX Houston, Hedco ...................... 713-224-4771 
rx MIdland, Energy Sys.. Inc. ............. 915-694-9657 
TX San Antonio. Summers EIec. .......... 512-824-1451 
TX Waco, Smith Pump Co. ............... 817-776-0377 
TX Wichita Falls, Ev_ EIec. Motor Ctrs. . 

....................................... 817-723-7468 
UT S. Salt Lake, Engineered Control Sys., Inc. 

...................................... :. 801-487-8226 
VA Alexandria, Celvert-Jones Co. Inc. .•.. 703-370-5650 
VA Chantilly, engineered Svcs.. inc. ....... 703-471-6310 
VA DanvHIe, Wesco ...................... 804-792-2274 
VA Hampton, weSco ..................... 804-826-6730 
VI\. Lynchburg. Wesco .................... 804-845-0948 
VA Norfolk, Wesco ....................... 804-625-7451 
VA Petersburg,Wesco ................... 804-732-1222 
VA Richmond, Wesco .................... 804-353-7353 
VA Aoanoke, Wesco .. :.................. 703-344-3271 
WA longview, North Coast EIec. Co. Inc. 

.. .. .. .. . . .. ...... .. .. .. . . ...... .. . .. . .. 208-423-1550 
WA Moses Lake, Inland EIctrL Supp. Co. .. 509-765-1251 
WA Renton, Deljenhilm ...... , ............ 206-251-5055 
WA Richland, Wesco ..................... 509-783-1397 
WA' Spokane, North Coast EIec. Co. Inc. .. 509-922-1317 
WA Spokene, Power Pump & EIec. SupP. 

............................. , .. .. .. ... 509-534-5616 
WV Beckley, Wesco ................. ; .... 304-252-8633 
WV ~~Id, Wesco ...................... 304-325-6151 
tiN Bridgepcrt. Wesco .................... 304-624-6311 
WV Parkersllurg. Wesco ............ :..... 304-465-6541 
WI Cedarburg, A-A EIec. .................. 414-377-7500 
WI Green Bay, CUmatic Control Co. Inc. .. 4 ~4-336-4060 
WI : Madison, ClImatic Control Co. Inc. .•.• 808-273-1717 
WI . Milwaukee, Climatic Control Co.. Inc. .. 414-259-9070 
WI Monroe, Precision Drive & Contro~ Inc. 

....................................... ~28-5600 
wv casper, Crum EIec. Supp. Co. ......... 307-286-1278, 
wv c,asper, Wesco .................. ..... 307-286-3740 
WV GilleIIe, Wesco : ................ : ..... 307"687-0014 
EXP Jamaica, Kingston, CaIcon Exporters 

: . . . .. . ... ... • .. . .. . . . . . • . .. .. • • . • . . . .. 809-92&-3320 
Inti St ThomaS, PoV(Elr Sys.. Inc., •...•• <,.. 609-776-0217 
PR ~yarnqn.~n ProtSctive DYes. ... 809-798-3264 

DIVERSIFIED .TECHNLG. P.O. Box 748, Ridgeland, MS 
39157, Tel: 801-85604121, Telex: 585326, TWX: 810-966-
2626;EmpL: 65; SIs. Mgr; Billl.cjng; ~. Mgr; Bill Long 

DIXON INOS. 366 Metacom Ave.. Bristol, AI 02809. Tel: 
401-253-2000. Telex: 927706 . 

660 Add Dept EM to address to tell them you· saw it in EEM. . EEM 1985 



Manufacturers and Sales Offices Directory 

DIXSON, INC., INSTRUMENT DIV., Box 1449, Grand 
Junction, CO 81502, T\>I: 303-242-8863, TWX: 910-929-
6991: Empl.: 250; SIs. Mgr: Ray Carlson ....... Do1349 

Local Sales Offices & Reps 
Al Birmingham, Sesco-Birmingharn ...... 205-988-8304 
AZ. Phoenix, Finn-Pat Co. Inc. ............. 602-954-0301 
CA Arcadia, Van Got! & Assocs. .......... 818-445-9728 
CA Newark, Jacobson & Assocs. ......... 415-791-2336 
CO lakewood, loritz Controls ............ 303-232-7803 
CT Hamden, Pond Tech. Sis. ............. 203-281-0005 
Fl North Palm Beach, Sasco-Miami ...... 305-832-0770 
GA Atlanta, Sesco-Atlanta . . . . . . . . . . . . . . . . 404-458-6423 
Il Bartlett, JJS Mktg. Svcs. .............. 312-830-1670 
LA Baton. Rouge, Sesco-Baton Rouge .... 504-929-4951 
ME W. Buxton, Pond Tech. Sis. ........... 207-637-2200 
MA WaRham, Pond Tech. SIs. ............. 617-890-5535 
MI Swartz Creek, JJS Mktg. Svcs. ........ 313-635-7305 
MN Chanhassen, Elctrn. Instr. Cnsfts. ..... 612-445-7056 
MO Manchester. Control Sys. Des. ........ 314-227-4212 
NY Mt Vemon, Sonkin Assocs. ........... 914-668-9809 
NY North Syracuse, Naco Elctms. ........ 315-699-2651 
NC Cary, Sasco-Raleigh .................. 919-467-7482 

01\ Tulsa, Sesco-Tulsa ................... 918-622-3868 
OR Portland, Instr. Rep. Assocs. .......... 503-245-6103 
PA King of Prussia, FLW of PA, Inc. ...... 215-337-4343 
TN Knoxville, Sesco-Knoxville ............ 615-589-5455 
TX Austin, Sesco-Austin .................. 512-892-2490 
TX Oallas. Sesco-Dallas .................. 214-231-9364 
TX Houston, Sesco-Houston ............. 713-998-3510 
WA Seattle, Instr. Rep. Assocs. .......... ,. 206-762-0707 
EXP Toronto, Ontario, Versatile Meas. Instr. 

416-239-8161 

DMA SV5., 601 Pine Sl,Goleta, CA 93117, Tel: 805-683-
3811; SIs. Mgr: Don M Minami 

DOCUMATION, Box 1240, Melbourne, FL 32901, Tel: 305-
725-5500, TWX: 510-959-6266; Empl.: 2800; SIs. Mgr: K. 
Nelson; Dist. Mgr: D. Carson 

DOOGE-MASTER-REEVES, Reliance Electric, P. O. 
Box 99502, Cleveland, OH 44199, Tel: 800-245-4501, in 
OH 800-245-4497 

D: O. INDUSTRIES, 317 E. Chestnut Sl, E. Rochester. NY 
14445, Tel: 716-385-4920, Telex: 200802; FSC No.: 
716-381-7032; SIs. Mgr: Jeremy Goldstein 

DOLAN-JENNER INDS, Box 1020, Wobum, MA 01801, 
Tel: 617-935-7444, Telex: 94-8161; Empl: 120; SIs. Mgr.: 
S. Futran; Dist. Mgr: S. Futran 

Local Sales Offices & Reps 
CA Hollywood, Duncan Engrg. ........... . 
CA Mountain View, CI G Assocs. . ....... . 
CO Denver, Gribble Sis. . ............... .. 
Il Buffalo Grove, Jim laganowski Assoc. 

213-462-5880 
415-968-6062 
303-279-4545 

312-520-0130 
MA Hingham, R J. Wilson ................ 617-749-7575 
MI Walled lake, Static Controls Corp. .... 313-363-4500 
MN Minneapolis,Gribble SIs. .............. 612-788-7028 
MO Independence, Gribble SIs. ........... 816-796-4333 
NJ Mt Laurel Speck Indl. Controls ...... 609-778-8924 
NJ Rivervale, Budd-Tronics .............. 201-666-5030 
NY' Frankfort, KapHallnstr. Sis. ............ 315-894-4245 
NC Greensboro, Ron Ingle ................ 919-273-4042 
OH Novefty, Rogers SIs. .................. 216-338-8500 
TN Knoxville, Stephenson Controls & Sys. 

TX ' Lewisville, Gribble SIs. ..... . 
WI Cedarburg, TFl Assocs. . .. . 

615-588-7473 
214-221-5109 
414-377-7030 

DOLCH LOGIC INSTRS, 2029 OToole Avenue, San 
Jose, CA 95131, Tel: 408-9-45-1881, TWX: 910-338-2023; 
SIs. Mg(: Terry Larson 

DOlPH, JOHN C., CO., New Rd., Monmouth Junction, NJ 
06652, Tel: 201-329-2333; SIs. Mgr: J. E. Rooze 

DONGAN ELECTRIC MFG. CO., 2987 Franklin SI., 
DetroH, MI 48207, Tel: 313-964-3500 

DONTECH ING., 601-606 Airport Indl. Blvd., Doylestown, 
PA 18901, Tel: 215-348-5010, Telex: 685 1155 OONTK; 
SIs. Mgr: Bernard Sherer 

DORAN MFG. CO, 2851 Massachusetts Ave., Cincinnati, 
OH 45225, Tel: 513-681-5424; Empl: 40; SIs. Mgr: Russ 
DeMar 

DORMAN BOGDONOFF CORP., Corp. Center, Willow 
Pond, Andover, MA 01810, Tel: 617-470-0001, Telex: 710-
347-0333; Sis. Mgr: Charles P. Centore 

DORMEYER INDS, 3418 N. Milwaukee, Chicago, Il 
60641, Tel: 312-283-4000, TWX: 910-221-3831; Empl.: 
400; SIs. Mgr: Richard Henry 

DOTRONIX, 160 First St SE. New Brighton, MN 55112, Tel: 
612-633-1742, TWX: 910-SS3-3541; Ernpl.: 130; Sls.Mgr: 
LR. Lemke 

Local Sales Offices & Reps 
GA Atlanta, E. G. Holmes & Assocs. .. .... 404-451-6161 
ME Newton, Gerber Sis. Corp. ............ 617-969-2620 
MN New Brighton, Dotronix ............... 612-633-1742 
TX Dallas. MGR .......................... 214-238-5246 

DOUGLAS ELCTRNS., 718 Marina Blvd, San leandro, CA 
.94577, Tel: 415-483-8770 

DOUGLAS RANDALL, 6 Pawcatuck Ave., Pawcatuck, CT 
06379, Tel: 203-599-2075, Telex: 6814060; Empl.: 125; 
Sis. Mgr: N. Paulson ..................... 801323-1331 

Local Sales Offices & Reps 
AZ Tempe, Trembly Assoc. ............... 602-967-2058 
CA Anaheim, Galaxie Sls.lnt'l ............ 714-937-5622 
CA Oaklilnd, Powermatic Assoc. .......... 415-635-6825 
CA San Diego,'QuaRronics ............... 619-695-0118 
CO Wheat Ridge, Trembly Assoc. ......... 303-421-8900 
CT Yalesville, JMG-Glynn Connecticut 

................................. 203-265-9452/2498 
Fl Maitland, Ellis & Assoc. ..... :......... 305-645-1101 
GA lilbum, W. A. Stancil .................. 404-962-5643 
IL Chicago, Ropek-Gahill-Vog! ........... 312-631-0070 
MA Norwood, JMG, Inc .................... 617-762-5333 
MI Southfield, Fred H. Gehrke & Assoc. .. 313-559-5363 
MN Osseo, Gaffney Sis. Co.' ................ 612-425-5464 
MO Kansas City, Delttron Co. Inc. .. . . . . . .. 816-436-6445 
MO St Louis, DelRron Co .................. 314-869-4779 
NV las Vegas. Trembly Assoc ............ 702-739-9770. 
NJ Morristown, Andrews & Andrews ...... 201-569-8800 
NM Albuquerque, Trembly Assoc. ......... 505-266-6616 
NY Fayetteville, C. W. Floring & AssOCs. .. 315-637-4552 
NY Glen Heed, Andrews & Andrews ...... 516-692-6686 
NY Rochester, J. G. Welch Assoc ......... 716-244-1100 
NY Syracuse, C. W. Floring & Assoc. .. ... 315-478-2149 
NC Raleigh, Leigh SIs. .................... 919-872-1484 
OH Cleveland, Geotronix Mktg. Assoc. .... 216-526-2535 
OH Trotwood, Geotronix, Inc .............. 513-252-6700 
OR Beaverton, Caruso & Northcutt . . . . . .. 503-649-4973 
PA Glenside, Elcom ...................... 215-885-1715 
TX Dallas, Paramount Controls ........... 214-341-4561 
WA Bellevue, Caruso & Northcutt ......... 206-454-9699 
Can Mont., Que., Solid State Engrg. Co ..... 514-481-3313 

Local Distributors 
CA Chatsworth, Mil-Comm Oisl ............ 213-998-3111 
CA S. San Francisco, Steven Engrg ....... 415-588-9200 
MA Middleboro; Glynn Elect .......... ~ ... 617-947-4262 
OH Cleveland, Alpha Corp. . .............. 216-526-3716 
TX Houston, Alpha Distr. Corp. ........... 713-464-4662 
EXP Jerusalam, Efraim Ben Yakir 
Inti London, England, Kynmore Eng. ........ 01-839-2371 

DOW CHEMICAL CO, 2020 Dow Center, Midland, MI 
46640, Tel: 517-636-1000, Telex: 227455, TWX: 810-266-
9490; Ernpl.: 53,300 

DOW CORNING CORP, Box 0994, Midland, MI48686-
0994, Tel: 517-496-4000, Telex: 227450, TWX: 810-266-
9006; Empl: 5800 

r:..-.. __ ., 
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I_-~'.,if I , ... ....:;' 
Oivision 01 Kilovac Corporation::=" 

DOW-KEY MICROWAVE C()RPORATlON, 1110 
Mark Ave., . Carpentaria, CA 93013-2918, Tel: 805-684-
4560, TWX: 910-336-1141; FSC No.: 00471; Empl.: 130; 
Dis/, Mgr: Jack Dysart ......................... A.1710 

Local Sales Offices & Reps 
AZ. T ernpe, Gassner & Clark .............. 602-988-9037 
CA Mountain View, Peninsula Tech. SIs. .. 415-965-3636 
CA Torrance, Oetomasi & Grupp, Inc ...... 213-327-1775 
CO Englewood, Sierra Tech. Grp, Inc ...... 303-790-1700 
Fl Melbourne, Saber Assocs., Inc. ........ 305-724-0920 

DRANET 
Fl Melbourne, Saber Assocs., Inc. ........ 305-742-0920 
Il Schaumburg, Gassner & Clark ........ 312-882-8608 
IA Cedar Rapids, H. R. Brown Sis. Co. ... 319-366-0635 
MD Beftsville, Appiied Engrg. Consfts. ,' .... 301-792-2211 
MA Lowel~ Matrix SIs., Inc. ................ 617-458-2096 
MN Minneapolis, De Beck-Hays Assocs., Inc. 

· . . . . . . . . . . .. . . . . . . . .. . . ... . . . . .. . . . . .. 612-835-4649 
MN St Paul De Beck 
MO St Louis. Abrams & Assocs. ......... . 
NM Albuquerque, Data Handling ......... . 
NY Casenovia, S. T. Woolard Co. " ...... . 
NY Melville, Metro-Mics ................ .. 
NY Rochester, lamb Comps., Inc. . ...... . 
OH Cincinnati, DeRa SIs. ................. . 
OR Tigard, Components West Inc. ....... . 
PA Paoli, Tyler Griffin Co. . ............. .. 
TX Houston, Lear Assocs., Inc. .......... . 
TX Richardson, Lear Assocs., Inc. 
WA . Redmond, Components Wes~ Inc. . .. . 
can "lississauga, Onl, V~el Elctms. ...... . 

Local Distributors 

612-635-4649 
314-569-0447 
505-864-0284 
315-655-8145 
516-271-6677 
716-323-1250 
513-271-5444 
503-684-6171 
215-647-1550 
713-488-7893 
214-231-5388 
206-885-5880 
416-676-9720 

TX Fl Worth, Allied Elctrns. ............... 1117-336-5041 

DRACON DIV. See Harris Corp., Dracon Div . 

DRAKE, R. L" CO, 540 Richard St., Miamisburg, OH 45342, 
Tel: 513-666-2421, Telex: 28-8017; SIs. Mgr: Richard 
Renken; Dist. Mgr: Richard Renken 

DRANETZ TECHNOLOGIES, INC, Computer 
Products Division, 1000 New Durham Rd, P.O. Box 
4019, Edison, NJ 06818-4019, Tel: 201-287-3880, Telex: 
499-7806, TWX: 710-997-9553; FSC No.: 23207; Empl.: 
230; SIs. Mgr: A. Orlacchio .................... Do 1167 

Local Sales Offices & Reps 
Al Huntsville, Kernp Instrs., Inc. .......... 205-837-4304 
AZ. Scottsdale, Barnhill Assocs., Inc. ..... 602-947-7841 
CA Redondo Beach, Ward/Davis Assocs., Inc. 

· . . . .. . . . . .. . . . . .. .. . . . . .. . . . .. . . . .. ... 213-643-6977 
CA Santa Clara, Ward/Davis Assocs., Inc. 

· . . . . . . .. . .. . . . . . . . . . . . . .. . . . . . . . .. . . .. 408-245-3700 
CO Englewood, Barnhill Assocs., Inc. ..... 303-779-3600 
CT Mount Carmel, Scientific Dves. - Conn. 

. ...................................... 203-248-9361 
Fl Melboume, Datarep, Inc. .............. 305-259-8924 
Fl Orlando, Datarep, lric. ................. 305-843-5224 

DORMEYER 
CONVERTER CHARGERS 

SOLENOIDS 
TRANSFORMERS 
IN STOCK • IN STOCK. 

Franchised 
Distributor 

L.51£tt,\\11 
ELECTRONICS, INC. 

1009 W. BOSTON POST ROAD 
MAMARONECK, NEW YORK 10543 

PHONE: (914) 698-9332 

TOLL FREE 
(Outside N.Y.) 

800/431-2625 
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DRANET 
GA Atlanta, Kemp Instrs., Inc. • • . • . . . . • • • .• 404-452-8050 
IL Elk Grove Village, Loren Green Assocs. Central, Inc. 

.. . .. .. .. .. .. .. .. .. .. .. .. .. . .. • .. .. • . •. 312-593-0282 
IN lndianapoNs, Loren Green Assocs. Central, Inc. 

....................................... '317-293-9827 
KS Shawnee, Atech, Inc. .................. 913-261i-8e44 
LA Lafayette, Kemp Insbs., Inc. .:......... 31 &-269-9452 
MI Brighton, Stress Anls. SVcs. ........... 313-632-6110 
MI FarrnnglOn, carter, McC9nn1c & Peirce, Inc. 

......................... : ............. 313-477-7700 
MN Edina, CarveI~ & Sis. Co, :: ...... 612-835-7929 
MN Minneapolis, Loren Green Assocs., Inc. 

..................................... : .. 612-571-6666 
MO St. Louis, Atech, Inc. .. .. .. .. .. .. .. .... 314-57&-2884 
NE Lincoln. Harry F8nis Co. .............. 402-46.4-6148 
NJ Lad, SCM Reps., Inc. ................. 201-$&-0123 
NM AlIluquefque, BamhUl Assocs., Inc. ..... 505-299:7656 
NY Rochester, SOM Reps., Inc. ........... 71&-247-8770 
NC Charlotte, Baesel & Assocs., Inc. ...... 704-375-1044 
OH Cleveland, Carter, McConnic & Peirce, Inc. 

....................................... 216-77&-5100 
OH Englewood, Carter, McCcrmIc & Peirce, Inc. 

_ ............................. , ........... 513-836-0951 
OR Portland, Topp Engrg. Sis. Corp. ..... : 503-244-7265 
PA Monroeville, Carter, McCcmic & Peirce, Inc. 

........ : .............................. 412-372-4415 
PA PIyrnou1h ·Meeting. EIcIm. Mktg. Assocs., Inc. 

......••.... : ...••••.••....••.•••...••. 215-82&-7400 
TX Austin. Barnhill Assocs., Inc. .......... 512-451-(l217 
TX Houston, Barnhill Assocs., Inc. . . • . • . . •. 713-B11B-9971 
TX R'ochardson, BarnhUi Assocs., me: ..... 214-231-2573 
UT Murray, Barnhi.11 Assocs., Inc. ...••..•..• 801-282-300() 
WA Bellevue, Topp Engrg. Sis. Ccrp. ....... 20&-747-5400 
Can Toronto, ant, AteIcc,lnc. ............. 416-497-2208 

DRANETZ TECHNOLOGIE~, .INC., General 
Instrument Division, 1000 New Durham Ad.. P.O. Box 
4019, Edison, NJ 0881&-4019, Tel: 201-287-3880, Telex: 
4997BOB, TWX: Tl~NI553; FSC No.: 23207; EmpL: 
230; SIs. Mgr: A OrIacchio 

Local Sales OffIces & Reps 
AL HunlsVille, Kemp Insbs., Inc. •. • . • . . • •. 205-837-4304 
CA CosIa Mesa, Ward/Davis Assocs., Inc. 

•...••.•..•.•...•••.•..•.•..•..•.•...•• 714-55&-0955 
CA Redondo Beech, Ward/Davis Assocs., Inc. 

...•..•....•. ,,: ....................... 213-643-6977 
CA Santa Clara, Ward/Davis Assocs., Inc. 

................................... .'... 20&-245-3700 
GA Atlanta. Kemp InsIrS., Inc. ............. ~ 
H.. Elk Grove Village. Loren Green Assocs., Central, Inc. 

.................... , .................. 312-593-0282 
lIil Indianapclis, Loren Green Assocs., Central, Inc. 

........ , .. • .. .. • .. • ..... • .... • ..... .. ... 317-293-9827 
KS Shawnee, Atech, Inc. , ................. 913-288-9644 
LA l.efayette, Kemplnsbs., Inc. ........... 31&-269-9452 
MI Scuthfield, CcqlIeIInstrs. Co. ......... 313-~2505 
MN Minneapolis, Loren Green Assocs., Inc. 

.................... : .................. 612-571-(1666 
MO St. Louis, Atech, Inc. ................... 31+57&-2$64 
NY Rochester, Harmony Labs ........ , ... 716-458-3376 
NC Charlotte, BaeseI & Assocs., Inc. . . . . • •• 704'375:'1044 
OH Cleveland, Comtellnstrs. Co. .. . . . . . .. 216-442.BOBO 
OH Dayton. Comtellnd Co. .. ... .. .. ... 513-29&-7!;i73 
OH Hilliard, Comtellnstrs. Co. ............. 614-676-8305 
OR Portland, Topp Engrg. !'lis. Corp. ...... 503-244-7265 
PA Pittsburgh,ComteIInstrs. Co. ......... 412-922-5720 
PA Plymouth Meeting, Electronic Mktg.. Assocs., Inc. 

........................... ; ............ 215-62&-7400 
WA Bellevue, Topp Engrg. Sis. Corp. .... 206-747-54O(),1 
Can Toron1c, ant, Atelco, Inc. ............. 416-497-22Q6 

; 

DRANETZ TECHNOLOGIES, INC, IndUstrial 
Products DIvision. 1000 New OurhamAd... p.o: B!lX 
4019, Edison. NJ 0881&-4019, Tel: 201-287-3680, TeleX: 
499-76OB, TWX: 710-997-9553; FSC No.:23207; EmpL: 
230; SIs. Mgt: A Orlacchio 

Local Sales OffIces & Reps 
AL Huntsville, Kemp Instrs., Inc. .. . .. • .... 205-837-4304 

. CA Orange. S1erIing WeSt ................ 714-997-1862 
CA Pasadena. Jim Robins & Assocs. ..... 81&-795-9118 
CA San Jose; D.P. Assocs., Inc. ........... 40&-296-1492 
CO WheaIrIdge, MC2 ..... ; ............... 303-431-2262 
FL . MeIloume, DetaIep,~nc. ..•.••.••..... 305-25&-6924 
FL . 0rf8nd0, ~ inc;. ...... ...... ..... 3Q5-643:-!i224 
GA Atlanta, Kemp lnS1rs, Inc. .. , ... .. .. ... 404-462-8050 
IL Elk GroVe VUISge,MeMI;CO SIs. & SVc. Corp. 

. : ....... ;.; .. :: .. :;: ..................... 312-22a-Q555 
LA . LafayeI1e, ~ 1I)$1rS., Inc. ••..••..•••. 31&-~ 
MI BrightOn,S1ressAnalysis SVcs. ...... : 313-632:-61.10 
MN BlOomIngtOn, Alley Sis. ... : .. ..... .... 812-11!i4-4972 
MO ReytCl!Vn.'r>ower Spec., Inc. ........... 816-353-8550 
MO St. Charles, Greni~ Elec. Power ...... 314-92&-1075 
lIE Uncoln, Harry F8!!IS Co. .............. 402-464-6148 
NJ Bayonne. Long, PoYeroino & Assocs., InC. 

.................. , ...................... 201-858-3745 
NM Albuquerque, MC2 :. . .. .. .. • .. .. .. .... 505-293-9090 

ManUfacturers and Sales Offices .Dlrectory 
NY Syracuse, 0. R. Lawrence Co. .. .. .... ~15-455-55B7 
NC CherIotte, BaeseI & Assocs., Inc. ...... 704-375-1044 
OH Medina, Stress Analysis Svcs. ........ 21&-725-7733 
OH Middletown, S1ress Analysis Svcs. .... 513-422-'7900 
OK S1Illwater, Acuda1a, Inc. ............... 405-743-1666 
OR Portland, Topp Engrg. SIs. Corp. ...... 503-244-7265 
PA Carnegie, Stress Analysis Svcs. ....... 412-344-5555 
PA Plymouth Meeting. Electronic MkI9- Assocs., Inc. 

; ........ '.' ' .............................. 215-62&-7400 
TX Austin, Acudale.lnc. ................... 512-418-1018 
TX Houston, Acuda1a, Inc. ........ ..... .. • 713-560-2451 
TX Houston,Peyne Assocs./EMS Engrg. . 

......... ; .............................. 713-537-()056 
TX Plano, AcUdala, Inc. ............... :.... 214-424-S561 
TX RockdeIe, K & K EIcIms. .............. 512.,446-3'773 
UT Salt Lake City, MC2 .... .. .. . .... . .... 801-364-3174 
WA Bellevue, Topp Engrg. Sis. Corp. ... , 20&-747-5400-1 
Can Toronlo;Onl., AteICo,Inc. ............. 416-497-2206 

DRAWN METAL PRODUCTS. 6143 W. Howard SL, Niles, 
L 60648, Tel: 312-647-6941; Empl.: 60;' SIs. Mgt: Tom 
Amundson 

DREEFS SWITCH,INc.. 3762 HewIho!n Cl, Waukegan, 
IL 60087, Tel: 312-662-'7667, 800-323-9605, Telex: 
703764; EmpL: 83; SIs. Mgt: Ed Magiera; . DIst. Mgt; Ed 
Magiera .................. ,., ............. 1101553-1555 

Local Sales Offices & Reps \. 
AZ Tempe, TremblY Assbcs., Inc. .......... 602-967-2058 
CA Ana/leirn, Speclnim Assocs., Inc. ...•.. 714-630-6977 
CA Sunnyvale, Schwtli;n MerriI~1nc. ......... 40&-735-7900, 

. 312-662-7667 
CO WheSt I'Iidge, Trembly Assocs., Inc. ••• 303-421:8900 
CT Madison, Reptron Sis. .. , .............. 203-245-2242 
IL RceeIIe, MSL & ASsocs. ... .. ... .. . ... 312-893-9555 
IL Waukegan, Dreefs SwI1ch, Inc. ........ ~23-9605 
MA NewtOn Highlands, WM. Valle Assocs., In!:-

.. , .. ...... • .. ..... ...... . .. .... .. ..... 617-965-OQ02 
MO Rey1own, Centech, Inc. ...... , ... c .... 81&:35lH11oo 
NJ dcean. P. Saltier Assocs.,lnc./Gon:Ion 

.•.•..•...•.•..•..•...•..••.•...•.••..•. 201-922-3014 . 
I'<!M ~buquerque, Trembly Assocs., Inc. ... 505-26&-6616 
NY Fulton, P. Saltier ASsocs. .............. 31s.:592-71114 
NY Lynbrook; P. Saltier Assoc$. .......... 5Hi':593-78BO 
OH Cleveland, Goory Sis. Co. ............. 21&-777-20.11 
OH Toledo, Jim Rnnegan Co. ... :......... 419;1165-5306 
OR Portland, ControI1ek Sis., Ltd. •.•.•...•. 503-641-0877 
OR Portland. CcIlb'Oltek, Sia ••.•.•..••.•.. 503-641-0877 
PA Malvern, Slllzer Assocs. .. • .. .. .. .. ... 21 ~5500 
TX Dallas, Blackbum Assocs., Inc. ........ 21 <HI92:B865 
TX Houston, Bleckbum Assocs., Inc. ... , .. 713-463-1354 
UT Salt Lake City, Trembly Assocs., Inc. .. 801-486-5292 
WA SeeI1Ie. ControI1ek Sis., Ltd. .. ,........ 206-467-0&22 
WI Mequon. Bqerep.lnc. ................ 414-241-9200 
Can Concord, As1ec Cornps. ................ 416-869-4022 

i..oc:eJ DIBtributonJ 
CA San Jose, Cypress EIctrns. •...•.•..•••• 4O&-945-84{lO, 

~112 
CA Tooence, Cypress Ek:Irns. ............ 21j.530-1900 
CO WheSt RIdg'e, Cypress EIctms., Inc. •. '. :lO3-431-2622 
IL Wheeling. Hawk EIcIms. ................ 213-459-4030, 

600-843-4295 
TX Dallas, Cypress EIctrT.s..Inc. ........ :. 214-669-1435 
TX McKinney,Sunbelt EJctms. ............. 21+:542-1432 
Can MissIssauga.·ant, PreIco EIclrns., ltd. 

•••........••. : ..•..• , ... 416-745-9370,800-387-3874 

DRESSEN-BARNES. B.cTRNS. 1600 E. Valencia Dr. 
Fullerton, CA 9~1, Tel: .114-671:0020, TWX: ~lo,ssg-
1256; FSC No.: 89321; E"1II.: 220; SIs. MgT: B.Guy 

, ( ,.. 
DRESSERINDS. 1505 Elm'S!. Dallas, TX 75201,1el: 21'4-

746:8000, Telex: 73-2489, TWX: 910-a61-4136; EmpL: 
55,000 

DUKANE CORP, Communications Sys. DIv. 2900 
Dukane Dr. St. Charles, IL 60174, Tel: 312-564-2300, 
Telex: 720426; Empl: 700; SIs. Mgt: Jack Hollis; (JiSt. 
Mgt: Jack Hollis . 

DUMONT ELCTRNS., See Thomson-CSF Comps. 
Corp., DuMont DIv. 

DUMONT INSTRUMENTATION, INC, 75 Mall Dr. 
Conirnack, NY 11725, Tel: 51fl.864-65OO, TWX: 510-226-
3739; Empl.: 15,000; SIs. Mgt: H. Poschmann 

DUMONT OSCILLOSCOPE LABS. 40 Fairfield PI. W. 
CaldweU, NJ 0700B, Tel: 201-575-8666, Telex: 219236 
DOLI-UR; FSC No.: 30869; ErripL:. 30; ,SIs. Mgt: John 
Carter, Jr. 

&g.1lOH DUNCAN ELECTRONICS 
NERDMSION····· 

A THORN EMI company 

DUNCAN ELECTRONICS, INC., 2865 Fairview Ad, 
CosIa MeSa. CA 92626, Tel: 714-545-8261, TWx: 910-
595-1128; FSC No.: ~;MumPle; EmpL: 160; SIs. Mgr: J. 
CoIUgan; Di8t .. MgT: J. CcIIi!J8" ............ A.201~-2013 

Local Sales Offices & Reps 
AL Humsville, L & D. Inc. ...... , ......... 205-837-1489 
/(z T~SoutIJweStE/MEngrg. ....... 602-941-2828 
AR EI Dorado, Kemp Engrg. Cc. Inc:;. .•...• 501-862-5669 
CA Irvine, Ccmar Co. .......... : .......... 714-540-1219 
CA Mountain VJ9W, eaHron Ccmps. ....... 41~244 
CA San Diego, Comer Co. ......... ,....... 619-565-6097 
CO Deover, EIcOm ............ ....... ...... 303-337-2300 
CT GulUord,A & M lilclrn: ................ 2Q3-453-1612 
FL FtLauderdale, ElectroComp Assocs. 
. . ........................................ 305-491-4141 
FL Melbourne, ElectroComp Assoc$. ..... 305-242-0621 
FL St. Petersburg. ElectroComp Assoc$. ............... .. 

813-622-9677 
GA Atlanta. ~ & D., Inc. ................... , 404-455-3483 
II. Rolling Meadows, KMA Sales co. ..... 312-39&-5300 
KS SheWMe Mission, FlOrence & Meyer 

.............. , ............ .' ........... 913-722-5210 
LA LalayeHe, Kemp Engrg. Co, : .......... 31&-28&-9452 
MA Needham, A & M EIcIm. .............. 617-444-11.170 
MI FannipgIon Hills, Eicon Michi!J8" SIS. 

. .. .. . .. . .. .. .. .. .. .. • • • .. .. .. .. .. .. ... 313-855-3240 
MN St. Pau~ J. J. Exon Co. .............. :. 612"63&-5533 
NY CHn1on, Advanced Cornps. " .. .. .. .. ... 315-653-6438 
NY Copiague, Senccr .. .. . .. .. .. .... . .. ... 51 &-642-7676 
NY Endicott, Advanced Cornps. ........... 607-765-3191 
NY N. Syracuse, Advanced Cornps. ........ 315-699-2871 
NY ScottsvIlle, Advanced Ccmps. ......... 71ll-BB&-1429 
NC Greensboro, L & D. Inc. ............. : 91&-292-3201 
NC Relelgh, L & D. Inc. ............ ~ .. .... 919-87&-5301 
OH Deyton, Rockford Controls Ohio .. .... 513-89&-5452 
OH Euclid, Rockford Controls Ohio ....... 21&-731-5250 
OH Reynoldsberg, Rockford Controls Ohio 

\ ..................... , .......... ;........ 614-868-5577 
OK Tulsa, Kemp Engrg. Co. ............... 918-663-4501 
OR Portland, Dussault & Assocs. .... :. . .. 503-641-6540 
PA Philadelphia, Senccr ....... .... .. . .. ... 215-B91H1B6O 
TN Seymour, Tennessee ................. 615-573-6511 
TX Addison. Kemp Engrg. Co. ............. 21+931-7100 
TX Houston, Kemp Engrg. Co. ; ........... 713-46&-1465 
UT . Salt Lake City, EIcom ................. 801-532-7940 
VA Richmond, L & D,Inc. ....... : .......... 604-257-7717 
WA Seattle, Dussault & Assocs. .... ,...... 20&-527-5454 
WI Milwaukee, KMA Sales Co. ........... 414-259-1771 

. Local DIBtributonJ . . 
AZ Phoenix, Aero'Space SW, Inc. ........ 602-861-1765 i 
CA Hollywood, Yale Aacio EIec. Co. ...... 213-465-3166 
CA Sun Valley, Richey EIcIms. ........... 213-875-2862 
CO EngIewood,lndusIriaI EIclrnS. ... ,..... 303-694-9444 
IL Elk Grove, AM eo. .................... 312-364-6622 
IL Elk Grove Village, GBt EIctms. ....... 312-593-3220 
LA e8ton I;Iouge. ,Industrial EIcIrn. Supp. •• 504-92&-0513 
LA Shreyepol1, IrlIt,J!IIriaI EIcIm. SUpp. •.•• 31&-222-9459 
MA . WIIItham, Stering EJctms.. , ........... 617-8Il4-6200 
.MN Min.-polis, The Bergquist Co... ..... 612-1135-2322 
NY. Hauppauge. BroadIine EIcIrhs. .;...... 51&-231-4100 
NYMl Vernon. Kin-Tronics ............... 914-668-9865 
NC Wlnsipn-salern, Kirkman EIcIrns. :, .... 919-722-9131 • 
OH Akron, Akron EIcIrns. ·Supp. •• ...... ..... 21&-762-6618 
OK Tulsa, SouthweSt EIcIrns. ............. , 91&-583-7776 
OR ·~8adarEIec. ................ ,. ,5(l3,-232-3404 
PA, ErIe, REM EIctrns. SUpp. .. " ........... 814-45t5626 
PA McKeesport. Barno Radio ............. 412-664-9394 
TX Austin. ~ EIctrns. ......... : .. 512-637-8971 
TX . R'lChardsciiI; ScUtbwest EictrrlI!. ....... 214-234-3050 
TX S1eIIord, SOuthweilt EIcIins. ........... 713-491-4900 
U1: Salt Lake City, Standard Supp. Co, .... 801-466-3371 
WA Seettle, Radar EIeC. ............... : .... 20&-282-2511 
WI. HartIand,GWEIcIms. ............ ;: ... 414-276-1212 

DUNEGAN CORPORATION, p.o. Bo.x 323B, M~n 
Voejo, CA 92B90, Tel: 714-631-9131, TeIex:~ FSC 
No.: 66; EmpL: 70; SIs. Mgr: Mike Kelly 

DUOTONE, 6675S,W. 81s1SL, S. Miami, FL33143, TeI:30s-
665-1121; EfI1II.: 20; SIs. Mgt: S, NeSter; DiSt. Mgt: S. G. 
N~ . 
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Manufacturers and Sales Offices Directory 
DU PONT CONNECTOR SYSTEMS, 30 Hunter La., 

camp Hill, PA 17011, Tel: 800-237-2374, TWX: 510-650-
3538; SIs. MgT: J. McAluney; DIs!. MgT: E. Abbott 

DUPONT DE NEMOURS, E. I. & CO. 1007 Market St, 
Wilmington, DE 19898, Tel: 302-773-3218; Empl: 130,000 

DUPREE, INC. 9835 Dupree St, SO. EI Monte, CA 91733, 
Tel: 818-442-4700; Empl: 80; SIs. MgT: Beverly Bo~dry 

DURACELL INTL. S. Broadway, Tanytown, NY 10591, Tel: 
914-591-7000, Telex: 131548, TWX: 710-564-0810; Empl.: 
4000 

DURAKOOL 1010 N. Main St, Elkhart, IN 48514, Tel: 219-
264-1116, Telex: 25-8482; Empl: 200; Sis. Mgr: Stan 
Kalin; Dist. MgT: Larry.Hedeen/Dave Deuel 

DURAL/TH, 525 Orange St, MIlMIIe, N,F08332, Tel: 809-
825-6900, TWX: 510-687-7520; Empl.: 500; SIs. Mgr: 
James Potter 

DURGIN & BROWNE, 80 Allen Ad., So. Burlington, VT 
05401, Tel: 802-863-6873; Empl.: 35; Sis. MgT: Chris 
Riggs 

DVE/CALTRONIC CO;, LTD., A Sub. of Dee Van 
Entrp. Co., Ltd_ 407 S. Palm Ave" Alhambra, CA 91803. 
Tel: 818-289-0310 ......... : ................... 1)01613 

DY-4 SYSTEMS INC. 888 Lady Ellen PI, OttaWIl, ON. 
canada K1Z 5Ml, Tel: 613-728-3711, Telex: 053-4969; 
Empl: 90; Sis. MgT: Terry Black 

DYLON DATA CORP., 9561 Ridgehaven Ct.. Sail Diego. 
CA92123, Tel: 619-292-5584, TWX: 910-335-1524; Empl.: 
20; Sis. MgT: R. A. Comstock; Dis/. Mgr: Steve Komarek 

DYMA ENGRG, Box 1535, Los Lunas, NM 87031, Tel: 505-
865-6700; Empl.: 14; Sis. Mgr: Wiley R Cunningham; DIs/. 
MgT: Patrick Cating 

DYMEC, 8 Lowell Ave., Winchester, MA01890, Tel: 617-729-
7870, TWX: 710-348-6596; Empl.: 80; Sis. MgT: Bill 
Schromm 

DYMEK CORP., 1851 Zanker F.load, San Jose, CA 95070, 
Tel: 408-947-8700, Telex: 910-338-2174; Empl.: 65; Sis. 
MgT: Dan Cribbs; Dis!. MgT: Dan Cribbs 

DYNACIRCUITS INC. 11230 W. Addison, Franklin Park. "-
60131, Tel: 312-451-1700; Sis. MgT: Fred Stein 

DYNAGE/CONTROLS, INC., 2 Willowbrook Rd., 
Cromwell, CT 08416, Tel: 203-635-6257, Telex: 753243 
(OAKlEAFINC); Empl.: 9; Sis. MgT: Helen S. Mandello 

Local sales Offices & Reps 
AZ Scottsdale, Williams Assocs. .......... 602-947-4297 
CA Mountain View, Claypool Controls Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . • • .. . . . . • . •. 415-968-7488 
CO Commerce CiIy, Williams Assocs. ..... 303-289-5847 
CT Hamden, Applied Meas, Inc. .. . . . . . . .• 203-288-5288 
FL Deland, Dell-Tech Contr~1 Co. . . . . . . .. 904-734-4200 
IL Palatine, Delta Instrmn. ....... • . . . . . .. 312-934-8328 
IN Indianapolis, R. R. Harden Assocs., Inc. 

.....................................•. 317-849-1708 
LA Metairie, Slaton & Assocs., Inc. ........ 504-455-3855 
MD Gaithersburg, Powell-Pendergraph, Inc. 

............•...................•....... 301-921-4200 
MA Acton, Applied Meas., Inc. ...........•. 617-263-2766 
MI Lathrop Village, Electro-Assocs. of Mich., Inc. 

. . .• . . . . . . . .•.. . . . . .. . . . . . . .. . . . .. . . . .. 313-533-8797 
MN Minneapolis, Busch-Elctms., Inc. ...... 612-835-2044 
·MOBlIsville, Advanced Ind. Sys. .. ,....... 314-458-2034 
NJ Plainfield, Cosine, Inc. ..•.............. 201-654-3551 
NM Albuquerque, Williams Assocs. .....•. 505-255-1638 
NY Buffalo. Seelbach & Schmitt, Inc. ...... 718-839-2300 
OH Cleveland, Fox & Dole, Inc. ... . . . . . . .. 216-478-2625-
OH Dayton, Mohawk Intronics .... . . • . . . .. 513-434-8873 
OK Tulsll, Electronic Pneumatic Instrmn. .. 918-634-8400 
OR Portland, Topp Engrg. SIs. Corp. ...... 503-244-7265 
PA Ingomar, Greys Glass As.socs. ........ 412-368-6664 
PA Pittsburgh, Greye Glass As.socs ....... 412-368-6684 
PA Thornton, Sentech Co. ................. 215-459-4280 

'TN Concord, Technical Automation, Inc ... 615-968-5107 
TX Corpus Christi, Collinsystems/Pro-Quip 

....................................... 512-887-9711 
TX Houston, Collinsyslems/Pro-Ouip .... 713-464-9428 
TX Weatherford, Coltinsystems/Pro-Ouip 

..................................... ,. 817-599-8252 
lIT Satt Lake City, Applied Engrg. Prods. .. 801-532-5343 
VA Richmond, Powell-Pendergraph. Inc. .. 804-270-f400 
WA Bellevue, Topp Engrg. SIs. Corp. _ ..... 208-747-5400 
WI Milwaukee, Star Engrg, SIs. Corp. . . . .. 414-645-3680 

DVNAGE/POWER & MAGNE11cs, DiYision Of 
Dakleaf, Inc.. 2 Willowbrook Road, Cromwel~ CT 06416, 
Tel: 203-635-3510, Telex: 753243 (OAKlEAFINC); EmpL: 
9; SIs. Mgt: Helen S. Mandello 

Local Sales OffiCes & Reps 
CT Cromwel~ Oakleaf Engrg, SIs. .......•. 203-835-5213 
NJ East Rutherford, L & L Comp. Sis. ..... 201-933-8542 
SO Hartford, Oakleal Engrg. Sis. ....••...• 805-528-6701 

DYNALOY, INC., 7 Great Meadow La., Hanover, NJ 07936, 
Tel: 201-887-9270, Telex: 642-033; FSC No.: 27908; 
Empl.: 111 

LocBl Sales Offices & Reps 
CA Westminster, Contronlc Devices ., ..•. 714-897-2266 
FL Ft Lauderdale, Etchomatlc ............ ~05-563-5060 
MA Waltham, Etchomatic ..•.........•..•. 617-893-2020 
MN Minneapolis, lnIernatloriai SIs. .... , ..... 612-831-8423 

DYNAMIC AIR ENGRG, INC. EMC Filter ·DiY. 620 E. 
Dyer Rd., Santa Anll, CA 92705. Tel: 714-540-2081, TWX: 
910-595-2588 

DYNAMIcs, Diy. of Waugh Controls Corp., 9001 
Fullbright Ave, Chatsworth, CA 91311, Tel: 818-998-8281, 
Telex: 69-6171; Empl: 100; SIs. MgT: Tony Mastroianni 

DYNAMICS RESEARCH CORP., Encoder 
Division, 80 Concord St, Wilmington, MA 01887, Tel: 
617-658-6100; SIs. Mgr: Dave Silva •.......... 801793 

Local SaJes Offices & Reps 
AZ Phoenix. Thor Engrg. . • . . . . . • . . . . • . . .. 602-437-1483 
CA Laguna Beech, Comar Co ............. 714-240-0140 
CA San Diego, Comar Co. ., .............. 619-565-8097 
CA San Jose, Motion Sys. .............•.. 408-246-Q841 
CO Aurora, HI Tech. ...................... 303-698-7403 
CT Ansonill, Sturdy Corp. ................. 203-734-2186 
FL Tampa, Brawley Tech. Sis. ..•......... 813-251-6816 
MD Columbia, Tyler Griffen ....... : ....... 301-995-1215 

. MA Wellesley Hills, Sturdy Corp. .......... 617,235-2330 
MI Southfield, Fred H. Gehrke & Assocs. 

•...................................... 313-559-5363 
MN ~ Applied Motion Technlg. .... 612-459-0600 
MO St Louis. Delltron Co. ................. 314-869-4779 
NJ Sparta, E.S. Williams Co ....•.......... 201-729-4049 
NY Pittsford, Controlled MotIon Prods. Co. 

. . . . . . . . . . . . . . . . • . . . . • • . . . . . . . . . . . . . . .. ·714-381-1933 
NC Charlotte, Jake Rudsill Assocs. ....... 704-377-6901 
OH Cincinnati Kenneth C. Hoffman ....... 513-931-1686 
PA Paoli, Tyler Griffen ...... : ............. 215-847-1550 
TX Fort Worth. EHech SIs. ...•.......... 817-268-2896 
TX Houston, C.R. CoMn Assocs. ......... 713-961-1262 
WI Colgate, Rep 1 & Assocs. ............. 414-628-4016 
Can Lachine, Que., Electro Design ......... 514-638-4838 

DYNAMIC TIME 'SYSTEMS, INC, 150 West 1230 North, 
Ste. 2, Provo, lIT 84604, Tel: 801-377-9154; Sis. MgT: 
Graham Hawkins; Dis!. MgT: Graham Hawkins 

DYNAPAR, 1675 Delany Rd., Gumee,"- 80031, Tel: 312-
662-2666, Twx: 910-235-1865; EmpL: 100 

DYNAPLEX INC., Interplex, 12D-12 28th Ave, Flushing, 
NY 11354, Tel: 212-961-6750, TWX: 710-582-3048; Sis. 

. Mgr: Lester Zimmerman; DIs/. Mgr: Lester Zimmerman 

DYNATECH CORP. 1225 E. Wakeham Ave., P.O. Box 
1019, Dept E, Santa Anll, CA 92702, Tel: 714-558-8755, 
TWX: 910-595-1951; Empl: 340; SIs. MgT: Rick Burbank 

DYNATEC INTERNATIONAL. 3594 West 1820 SoUih, 
Sell Lake CiIy, lIT 84104, Tel: 801-973-9500, '800-722-
7425; Sis. MgT: Robert Checketts; Dis!. MgT: Robert 
Checketts 

DYNATRONI>C, INC. 105 Power St, Amery, WI 54001, Tel: 
715-268-8118, 800-826-7172, TWX: 297861 DYTX UR; 
Empl.: 25: Sis. MgT: R. W. Kappler, Dis/, MgT: R. W. 
Kappler, Nail. SIs. Mgr. 

DYNISCO, 10 Oceana Way, Norwood, MA 02062, Tel: 617-
769-6600, Telex: 092-4347; Empl.: 153 , 

DYSAN CORP .. 5201 Patrick Henry Or, P.O. Box 58053, 
Santa Clara, CA 95050, Tel: 408-988-3472, Telex: 171551 
DYSANSNTA 

Local Sales Offices & Reps 
CA Culver CiIy, Dysan Corp. . ......•.. .,.. 213-215-1754 
CA Fair Oaks. Dysan Corp. ............... 918-968-8039 
CA Santa Clara, Dysan Corp .•............ 408-727-9552 
CA Santa Clara, Dysan Corp. . ............ 408-988-3472 
CO Denver, Dysan Corp. .......•.......... 303-452-8487 

EAOSW 
GA Atlanta, Dysan Corp. .................. 404-952-Q919 
Il Rolling Meadows, Dysan Corp. ....... 312-577-2572 
MA Chelmsford, Dysan Corp. ...•.•..•.••• 617-256-1900 
MI Livonia, Oysan Corp. •.....•..••.•.•.•. 313-525-8240 
MN Bloomington, Dysan Corp. ..........•. 612-854-4500 
MO St LOUiS, Dysan Corp. ......•...••.... 314-434-4011 
NJ Martton, Dysan Corp. .• . . . . . . • . . . . • . .. 809-596-8210 
NY Forest Hills, Dysan Corp. . ............ 718-288-7656 
OH Rocky River, Dysan Corp. ..........•.• 216-333-3725 
TX Dallas, Dysan Corp. ...•..••..•...•...• 214-258-7448 
TX Houston, Dysan Corp. ................. 713-861-1481 
VA Springfield, Dysan Corp.' .••.•......••. 703-941-0566 
WA Bellevue, Dysan Corp. ...•.........•.• 206-!-55-4724 

DYTRONICS CO., See Ryan IntL Corp. 

DZUS FASTENER, 425 Union Blvd., W. Islip, NY 11795, 
Tel: 518-669-8000, Telex: 98-1454; FSC No: 72794; 
Empl: 100; SIs. MgT: George R Davis 

EAGLE ELECTRIC MFG. CO., INC. 45-31 Court Sq.. 
Ll.C, NY 11101, Tel: 212-937-8000, Telex: ITTEAGLE 
426774; Sis. MgT: Joseph Mannarino; Dist. MgT: John 
Chambe~ . 

EAGLE MAGNETIC COMPANY, INC., P.O. Box 
24283, Indianapolis, IN 48224, Tel: 317-297-1030, TWX: 
810-341-3388; Empl: 44; Sis. Mgr: Robert Jackson 
........... : ..................................... Co1723 

EAGLE-PICHER INDS, INC, Elctrns. Diy. Box 47, 
Joplin, MO 84801, Tel: 417-623-8000, TWX: 910-774-
4508; ElI1ll: 700 

EAGLE SIGNAL CONTROLS,. MIg. DiY. GuH & 
Western Inds., Box 16100, Austin, TX 78761, Tel: 512-
837-8300; Empl.: 600 

EALING OPTICS CO., Ealing Corp. 22 Pleasant St.; S. 
Natick, MA 01780, Tel: 617-655-7000, Telex: 948339; Sis. 
MgT: Peter Andreas 

E & L INSTRUMENTS, INC. 61 Fi~t St, Derby, CT 06418, 
Tel: 203-735-8774, Telex: 963536; Empl: 48 

'EAO SWITCH CORP., 198 Pepe's Farm Ad., P.O. Box 552 
MO, MiRord, CT 06460, Tel: 203-877-4577, Telex: 96-4347; 
FSC No.: 61706; Empl: 19; SIs. MgT: George T. Bracci 
................................................. 1801557 

Local sales Offices & Reps 
AL Huntsyille, Conley and Assocs. • . • . • .. 205-882-0316 
AZ Scottsdale, Luscombe Engrg. Co. of AZ 

· . . . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . . . . .. 602-949-9333 
CA Campbell, Luscombe t:ngrg. Co. of S.F. 

· ... ; . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 408-370-2020 
CA Pasadenll, Luscombe Engrg. Co. of LA. 

· . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-664-2000 
CA San Diego, Luscombe Engrg. Co. of LA. 

......................•................ 619-295-4300 
CO Boulder, Luscombe Engrg. Co. of CO 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303-772-3342 
CT Farmington, Ray Perron & Co., Inc. .... 203-673-4825 
FL Boca Raton, Conley and Assocs. ... .. 305-395-6108 
FL Deerfield Beach, Conley & Assocs. .... 305-421-7180, 

305-358-3735 
FL Oviedo, Conley and Assocs. ........•. 305-365-3263 
GA Atlantll, Conley and Assocs. ........ .. 404-44HI992 
FL Tampa. Conley and AssocS. .......... 813-885-7658 
II. Arlington HgIs., Brainafd-Wilson Mklg., Inc. 

...................................•.•. 312-437-2700 
IN Ft Wayne, MIS Sis. & Assocs. ........ 219-436-3023 
IN Indianapolis, MIS SIs. & Assocs. ...... 317-257-8915 
KS Mission, Mertens Co. . . . .. . . . . . . . . . . .. 918-432-9323 
MD Columbia, Della III Assocs., Inc. ....... 301-730-4700 
MA Needham, Ray Perron & Co., Inc. ...... 800-225-4280, 

617-449-6162 
MI Plymouth, Jay Mklg. Assocs, Inc. .. :.. 313-459-1200 
MN Golden Valley, Highland Eictm. SIs. •.. 612-548-2123 
MO St louis, Mertens Co. . ....... : ....... 314-993-6600 
NH Dover, Ray Perron & Co., Inc. .......... 603-742-2321, 

800-225-4280 
NJ Englewood, SprunglNussbaum ....... 201-569-5666 
NY Rochester, Apex Assocs., Inc. ......•.. 716-254-6050 
NC Raleigh. Conley and Assocs. .......... 919-878-9882 
OH Mentor, Jay Mklg. Assocs., Inc. ........ 218-257-5244 
OR Lake Oswego, Luscombe Engrg, Northwest 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-638-6684 
PA Hatboro, Jacobsen Assocs. ........... 215-674-2937 
PA Pittsburgh. R. W. Kneip ..... . . . . . . . . .. 412-823-0169 
TX Dallas, Glidden ,Electro Equip. Co ..... 214-341-0610 
TX Houston, Glidden Electro EqUip. Co ... 713-681-1415 
WI Milwaukee, Badgerep ................. 414-258-6630 

Local Distributors 
AL Huntsville, RM. Alabama . . . . . . . . . . . .. 205-852-1550 
AZ Phoenix. Minarik EIec. . • . . . . . . . . . . . . .. 602-233-3000 
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P;z T"",pe, Fisher Brownell .............. 602-967-1464 
CA Alhambra, Fisher Brownell ............ 714-739-2201 
CA Burlingame, Electric Centrol Dvcs. ,... 415-348-0791 
CA Gardena, CalKornia Swi1ch & SIg. ..... 213-770-2330 
CA Los Angeles, Minarik EIec. Ce ... ; ..... 213-624-3161 
CA San Diego, Fisher Brownell .•......... 619-560-8545 
CA San Diego, Mi~arik EIec. Co. ; .. ;...... 619-560-6632 
CA San1a Clara, FIsher BrpwneU ...... ...... 408,988-6041 
CA San1a Clara, Minarik Ele'c. Co. ......... :.408-727-0575 
CA Yan Nuys; Palane Avionics, Inc. ....... 818-988-4455 
CO Denver, CSID, Inc. .... .. .. .. .. .. .. .. .. 303-292-9594 
CT New Can8an. Impact Sis. Ce... .. .. ... 203-9~2-1458 
CT SheHon. Cenlury Elec. Supp. ......•.... 203-736-2684 
FL Oviedo, Dixie Sis. .. .. ,................ 305-365-5211 
GA Norcross, Marshall Elctrn. Grp. ........ 404-923-5759 
Il Elk Gmve, Martec Assoo .............. 312-956-8090 
IL Lornbard,.fl.M.lllinois ... 312,384-6622,800-325-1433 
IL Rosemon~ AdventEIctms., Inc. ....... 312-297-6200 . 
IN. Indianapolis, R.M.llJdiana ............. 317-291-7110 
KY l.ouisville, Peerless Elctrns. ........... 502-637-7674 
LA . Ba1tlri Rouge, MenSrd Elctrns. . ..... , .. 504-355-0323. 
LA Jellersoo, GuKside CO, Inc. ........... 504-733-4481 
ME Scarborough, Nelson & Wright ......... 207-883-4388 
MD Gai1hersburg, Axis Elctrns. ............. 301-840-9640, 

800-492-3190 
MA Canlon.lmpac1 Sis. Ce ................ 617-82,.,500 
MI Grand Rapids, Fi. M Elctms. Co. ...... 616-531-9300 
MI St Claire Shores, SPEMCQ Swijches 

MN 
NJ 

NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 

OH 
OH 

OK 
OR 
PA 
PA 
PA 
PA 

• PA 
,TX 

TX 
TX 
TX 
WA 
WI 

313-771-2700 
Minnei!polis, Electronic Ctr, Inc. ....... 612-371-5200 
Cranford, Garden Slale Indl. Elc1rns.. Inc. 
. .. . . . . . .. . . . . . . . .. . . .. .. . . .. .. .. .. .... 201 -272-8400 

Bohemia, Key Comps., Inc. ............ 516-567-7500 
Buffalo, Summ" Distrs., Inc. ........... 716-887-2600 
New York, Martin-Audio/Video ....•.. 212-541"5900 
Rochester, MOOutex Corp. ............ 716-647-7900 
Rochester, Summ" Elctrns.; Inc. ....... 716"334-81.10 
WoOdside, Swijches Unlimite0 ........ 718-478-5000 
Charlotte, Elc1rns. Mktg. Coop. ......... 704-394-6195 
WinstOl>-Salem, Kirkman Elctrns., Inc. ' 
......................... 919-722-9131,BOo-334-8688 

Columbus, Electronics Mktg. Corp. ..... 614-299-4161 
Highland Hgts., Electronics Mktg. Cerp. 

216-442-3441 
Tulsa, Radio, Inc. .: ................... 918-587-9123 
Portland, Minarik Eic. Ce. .. . . . . . . . . . .. 503-253-3402 
Horsham, R. M, Philadelphia.: ........ 215-674-1181 
Lancaster, Advacrim' ..... 717-299-5615 
McKean, Advacorn ........... :: ........ 814-476-7774 
Norristown, Kimberly-James Co ....... 215-666-7286 
Pittsburgh, Grant IndL Centrols, Inc. ... 412-787-9770' 
Dallas, R.M. Dallas .................... 214-263-636.1 
Garland, IndL Equip. CO. 01 081)as .' . . .. 214-271 -5494 
Richardson. Fisher Bmwnell .......... 214-235-31.77 
Sar AntoniO, Minarik Elec. Co. ........ 512-822-7097 
Bellevue, Integrated EIc1rns.; Inc. 206-455-2727 
Milwaukee, Marsh Elctrns. Corp ...•... 414-475-6000 

E-A-R DIV., Cabot Corp .. 7911 Zionsville Rd, 
Indianapolis, IN 46268, Tel: 317.872-1111, TWX: 810-341-
3412; Sis. Mg,: Lawrence K Lande(S .......... CoI695 

I 

Manufacturers and, Sales OHices .Directory 

EASTERN ELCTRNS. MF.G. CORP. 180 Roberts Sl, 
East Hartford, CT 06108, Tel: 203-528-9821; EmpL: 100; 
SIs. Mgr: M. Bengela 

EASTERN MARKING MACHINES, 422 S Franklin Sl, 
Hempstead, NY 11550, Tel: 516,483-7Q70, Telex: 968095; 
Empl.: 8; Sis. Mg,: P. Ceburn; Dist. Mg,: L Shennan 

EASTERN MICROWAVE, 4 Gill St, Woburn. MA 01801, 
Tel: 617-935-8600; FSCN9.: 30616; En\pI.: 45; Sis. Mg,: 
Maximilian J. Fuchs . 

~RN SMELTING & REFINING cORP., 37-39 
• "Bubier Sl, Lynn, MA 01901, Tel:' 617-599-9000, Telex: 

940108; SIs. Mg,: Donald Cecareau 

EAST PENN. MFG. CO, INC., Main .offic;e, Lyon Station, 
PA 19536, Tel: 215-682-6361; Empl.: 1200; Sis. Mg,: J.ohn 
Rickon/Stanley Glass 

EASY HEAT-WIREKRAFT, '555 North Michigan St, 
Lakeville, IN '46536, Tel:' 219-784-3011, Telex: 233159; 
Sis. Mg': Russell W. Riddle 

EATON CORP.,.Aerospace Controls/Systems Div., 
2074 WhiUield Ave:. E~ sarasota, FL 33578, Tel: 813-
758-7726 

EATON CORP., Microwave Components Div., 680 W. 
Maude Ave, Sunnyvale,. CA 94086, -Tel: .408-133-3883, 

". TWX: 910-339-9252; FSC No.: 54987; E'!'I'I.: 30 

Looal Sales Offices & Reps 
P;z Tempe, Sierra Technl. Grp. ........... 602-694-2335 
CA C!lsta Mesa, EBA Microwave ......... 714-857-6079 
CA Sunnyvale, LPesWicks ................. 408-145-6751 
FL Winter Pan<. Micmwave Mktg. ......... 305-678-2141 
IA Cedar Rapids, S & a SIs. .......... ... 319-393-1845 
KS Merriam, Midwest T~h. SIs. .......... ' 913-236-8555 
ME Ogunqui~ Micronic AsSOCs. ........... 617-933-2121 
MD Silver Spring, Youth-Nelson AssOcs. .. 301-598-5740 
NY.' Fayetteville, R D. Sherman & Ce ...... 315-637-9861 
PA Huntingdoo Yal\ey, Rabal 'As~oc., Inc. 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. 215-947-4825 
TX Dallas, Stevens SIs. COo ................. 214-350-2476 
WA SeaUIe, Ecco Mktg. ....... :........... 206-364-0200 

LOOaI Sales Offices & Reps 
AL Huntsville, Raycom ................... 205-859-2017 
P;z Scottsdale, Harris And Cmy ........... 602-951-9121 
P;z Tucson, Herris and Cmy .......•...... 602-293-5393 
CA Chatsworth, WCY-Ranech, Inc. .... : ... 811HOG-0933 
CA Los Angela ... Wiley Ce. .. .. : ........... 21.3-668-1611 
CA Palo Alto, Abbott Engrg. .... .. .. .. .... 415-966-2285 

·CA San Diego,Cereo ..................... 619-450-1754 
CA San Diego, Wiley COo ................. 619-571-2881 
CA Santa Clara, Ross Mktg. Assocs. ...... 408-988-8111 
CO Littlelpn, Simpson As~ ............ 303-794-6381 
CT Clinton, Selmark .Assoos. .: : ..... ' .. : .. 203-573-9088 
FL Melbourne, Rayeom, lme. . : .. ,. ....... :. 305-259-~988 
FL CrtandO, Raycorn, Inc. ...... '....... . .. 305-859-5504 
FL Plantation, Rayrorn, Inc. .............. 305-741 -6690 
FL Wellborn, Raycom, Inc. . . . . . . . . . . . . . .. 904-963-5023 
GA Fayel1eviile, Ra~m:: .. : ... ,. . . . . . . .. 408-446-9015 
IL Schaumburg. Mlcro-Tex, Inc ........... 312-885-1131 
IN C!lIumbus, Technic,,1 Reps. ........... 812-376-9226 
IN IndiBnapol;s, Technical Reps. ....... ;.. 317-882-4407 
KS Overland Park, Web Elctrns. ' .......... 913-381-7986 
MD Celumbia, Delta III ....................... 301-730-4700 
MA Millis, Selmark Assocs ............... 617-376-2914 
MI Warren, Burcaw Ce. .. ................. 313-573-4605 
MI. Wyoming, Burcaw ..................... 616-532-2756 
MN St Pau~ Arkco Sis. .................... 612-777-7454 
MO . FIori~ Web Elctms. ............... 314-921-5720 
NH Hopkinton, Selmark Assocs. .......... 603-746-3299 
NJ Marlton, b.g.r. Assocs.· . .. . . . . . . . . . . . . .. 609-983-1020 
NJ Palmyra, RD Indl. Sis. .... ;............ 609-829-4441 
N,J Perth Amboy, Astrorep, Inc. . .......... 201-826-8050 
NY Babylon, Astrorep, Inc. ....... . . . . . . . .. 516-422-2500 
NY BuffalQ, Rudel~Merrifield Assocs. ..... 716-634-4300 
NY Skaneateles, ADNlAudelHMerrifield .. 315-685-8991 
NC Raleigh, Raycorn ............... ,..... 919-847-8276 
OH Cleveland, DT IDepco ................ 216-442-6200 
OH WestChester, KT/Oepco ............. 513-874-0236 
OK Tulsa, Bonser:Phjlhower Sis. ......... !l18-744-99~ 
OR Portland, Earl & Bipwn Co. ............ 503-245-2283 
PA Harrison City, Rudel~Merrilield Assocs. 

412-327-0858 

TX Austin, BOnser-Philhower SIs. ......... 512-348-9186 
TX Dallas, Bonser-Philhower·Sls ... ; ...... 214-234-6438 
TX . Houstpn, BOnser-PhilhOwer SIs. ....... 713-531-4144 

UT Midvale, Simpson Assocs. ... ; ........ 801-568-3691 

WA Seattle, Earl & Brown Ce .............. 206-284-1121 
WA Seattle; Earl & Brown Ce, Inc. .. ....... 206-284-1121 

EATON CORP., AIL Div .. Comac Rd.. Deer Park, NY, WI 
11729, Tel: 516-595-3094, TWX: 510-227-6073; FSC No.: 

Waukesha, Mirco-Tex, Inc. 414-542-5352 

00752; Empl.: 2250; Sis. Mg,: H. N. Kreisberg 

EATON CORP., Microwave Products. Division. 955 
Benicia Avenue, Sunnyvale, CA,94086, Tel: 408-730-6300, 
TWX: 910-339-9556; FSC No.: 27338; Empl.: 400; SIs. 
Mg,: J. R Campbell 

EATON CORP, Durant Products, 901 S. 12th St., 
Watertown, WI 53094. Tel: 414-261-4070, TWX: 910-260-; .. 
3713; Empl.: 400; Sis. Mg': H. LSisson; Dist. Mg': Dennis 
G.Watz . 

L!lC81 Dist,ibvtors 
AL Huntsville, Powell Elec. ............... 205-539-2731 
P;z Scottsdale, Hall EIc1rns. ............... 602-946-9977 
P;z Tempe, Powell ................. , ..... 602-967-7538 
CA Anaheim, Deco Elec. . ........... ,..... 714-630-8252 
CA Chatsworth, Integrated ..•............ , 213-998-2200 
CA Costa Mesa, Powell .................. 714-754-"17 
CA: Fullerton, Pyramid7Fulierton . 714-773-0781 
CA Fullerton. Young SIs. Ce. .... .. 714-871-5355 
CA Hollywood, YaleElctrns. ..... ." .,213-465-3186 
CA San Diego, Dec!> Elctms. .... 619-693-1595 
CA San Jose, IntegraIed .... .. .. .. .. .. . ... 408-263-1100 

EASCO/K-D TOOlS, 3575 Hampland Rd, Lancaster, PA . EATON CORP., Elctm Instrmn. Div., 5340 Alia Rd., Los 
17604, Tel: 717-665-4557, Telex: 648429; Sis. Mg,: Mart<' Angeles, CA 90066; Empl.: 400 

CA San J!lS9, Powell Elec. .... . . . . . . . . . . . .. 408-943-9020 
CA Santa Clara, Pyramid Elctrns. ......... 408-727-9810 

Lax 

EASTERN AIR DEVICES MOTOR DIV., 1 Pmgress 
Dr.; Dover, NH 03820, Tel: 603-742~3330, TWX: 510-297-
4464; EmpL: 200; Sis. Mg,:H. Dumas .: ....... B.1146 

Looal Sales Offices & Reps 
AL Huntsville, Montgomery Mktg. .; ........ 205-830-0498 
CA Loo Altos, Servo Data ........... , .. .. .. 415-964-1325 
CA Tustin, Schc>enbachler-Dobson Ce .... 714-54'\-1&88 
CO Boulder, R. G. Entprs. ... ;.............. 303-447C9211 
FL Orlando, Perrott Assoc. . ...... ,'. . . .... 305-275-1132 
GA Norcroos, Montgomery Mktg .......... 404-447-6124 
IL Chicago, Berndt Assocs.· ............... 312-28:t0713 
IN Carmel, Berndt Assocs.. .. .. .. .. .. .... 317-844~114 
IA .. Cedar Rapids, REPCO, South ......... 319-373~525 
MJ, . Framingham, Gerald Rosen Ce ........ 617-879-5505 
MN St.Paul, REPCO ............. 612-488-0201 
MO Independence, REPCC; South ........ 816-254-3410' 
. NJ' . Ridgefield, RiCa! Assocs. .............. 201 -945-5250 
NY Rochesler; Elcom SIs. ....... : ........... 716-385-1400' 
NY Syracuse, ELCOM Sis. ........ : ... :... 3"5-685-8245 
NC Cary, Montgomery. Mktg. ............ .I. 919-467-6319 
OH Cleveland, Jim Finnegan & Ce. ....... 216-238-5905 
PA Paoli,-ETC Sales ..................... 215-296-3527 
TX Austin, Celer & Menelaides Inc. 512-453-0275 
TX Dallas, 0eIer & Menelaides Inc. ...... 214-361 -8876 
WA Seattle, Enech .... :: ..... : ........... : 2~6-767-4330 
WI Milwaukee, Berndt Asspcs. .. . . . • . . . .. 414-545-8400 

EASTERN DELTA CORP, 29-09S. Broadway, Fair Lawn. 
NJ 07410, Tel: 201-797-4200; FSC No.: 18105; Empl: 35 

EATON CORP., Printer Prods Oper .. Technical 
Research Park, Riverton, WY 82501, Tel: 307-866-4821, 
Telex: 910 949 4864; Empl.: 185; Sis. Mg,:.Rich Phillips; 
Dis!. Mg': Rich Phillips 

EATON CORP., TEST SYS. DIV., Discrete Test 
'Precision . Ad, Danbury, CT 06810 .. Tel: 203-797-1281, 
TWX: 710-458-5030; Sis. Mg,: 'Dennis Riccio 

EATON CORP., TEST .SYS, DIV, Memory Test Sys.,· 
21135 Erwin Sl, Woodland Hills, CA 91365, Tel: 213-~7-
5550, Telex: 69-8489; Empl.: 200 + ; Sis. Mg,.: Chuck 
winick . 

EATON CORP, Yig-Tek Pmds., 785 Palomar Ave;, 
SunnyVale, CA 94086, Tel: 408-737-7300, TWX: 910-339-
9395; Empl.: 100 . . 

EATON CORP.lCUTLER-HAMMER PRODS, 
Aerospace &'ComrnerCial Controls Div.,4201 N.27th 
St, Milwaukee; wi 53216, Tel: 414'-449-7487, Telex: 26-
716; FSC No.: 81640; Sis. Mg,: J. R. McDonough; Dis!. 
Mg,: I:. G. Caporellie . . 

EBERHARD 'MFG. CO, DIV., Eastern Co .. 21944 Drake 
Rd., Strongsville, OH 44136, Tel: 216-238-9720, Telex: 98-
5301; FSC NOo: 19220; Sis. Mg,: Edward HonQ!lSh . 

EBM INDS., INC., 525 New Britain Ave., Unionville, CT 
06085, Tel: 203-674-1515, TWX: 710-423-8723; FSC No.: 
62292; Sis. Mg,.: Robert SOOolewski ..... C.I626-1628 

CA Sunnyvale, Target Elctrns., Inc ......... 408-734-5611 
CO Denver; Integrated Elctms. ............ 303-292-6121 
CO Englewood, Indl. Elctms. .............. 303-694-9444 
CT Danbury, Pilgrim Elctrns ................ 203-792-7274' 
CT New Canaan. Impact .............. 203-972-1458 
CT Wallingford, Cronin Elec ............... 203-265-3134 
FL Fl Lauderdale, Powell Elec. i.......... 305-979-5606 
FL Melbourne, Eunck ..................... 305-254:-8718 
FL Melbourne, Rayc<;>m, Inc. .............. 305-259-7988 
FL Pompali<> Beach, Peerless Radio.. 305-973-4141 
FL Tampa, Rep1ron , .. .. .. . .. 813-855-4656 
GA .. Ailanta, ACK Radio Supp. .... .. 404-351-6340 
GA Fayetteville, Frankland.... .... 404-461"4026 
IL Chicago, NEP EICtrns. .......... . . • . .. 312-625-6400 
Il· Hollman Estates, I.E.C. Intercomp ..... 312-843-2040 
IL Rose/nOn~ Advent Elctrns .... '. 312-297-6200 
IN Indianapolis, Advent Elc1ms. ........... 317-672-4910 
IA Cildar Rapids, Advent Elctrna 319-363-0221 
IA 'C.edar Rapids, Bergouist . ,: ... ' 319-366-8733 
MD Beltsville, Resco/!:l.C. .......... .. 301-937-9100 
MD Celumbia, Powell ....... ....... 301-621-4070 
MD White Marsh, Resco/Banimore ... 301 -529-0500 
MA Canton,. Impact Sis. Ce ....... : 617'621-1500 
MA Middleboro, Glynn Elctrns. :... 617-947,4262 
MA Needham, Cronin .......... ..... 617-449-5000 
MA Westborough, Powell ................. 617-386-6100 
MA Wilmington, J.v. Elctms. .. : ........ :... 617-273-4300 
MI Bloomington,..NWR Elc1rns. .. : ........ '612-854-7329 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Grand Rapids, SF EIctr~s. ......... , ... 616-459-0216 
MI Grand Rapids, T & W Elc1rl),s. ......... 618-241-3645 
·MI Lansing. Fulton Radio' Supp. Ce ..... 517-394-5020/2 
MI livonia, ReRtron ................... :.. . 313-525-2700 

664 Add Dept. EM to address to tell them you saw it in EEM. EEM .. t985 



Manufacturers and Sales Offices Directory 
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MO 
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Minneapolis, Bergquist ......•......... 612-835-2322 
Minneapolis, Control Des. Supp. ....... 6t2-721-1628 
Kansas City. L Comp ................. 816-221-2400 
Salem, Glynn Elctrns. ....•............ 603-8~13 
Berlin. General Comps. ............... 609-766-6767 
Englewood. Powell Elec. .•............ 201-894-0800 
Rockaway. Tenar Indus. .............. 201-586-9000 
Central Islip. Domino Comps. ... . . . . .. 516-582-3050 
Farmingdale. Addem Sis. ............. 201-882-0993 
Hauppauge, Breadline Elec. Distr ...... 516-231-4100 
Lynbrool<, P_less Radio ............. 516-593-2121 
Peughkeepsie, Kabellon. Inc. 914-473-1222 
Rochester. Simeona ................... 716-328-3230 
Suffern. Nebel Elctrns. ................ 914-357-4500 
Cary. Powell Elec. .................... 919-467-1212 
Raleigh. Cent~ry ...................... 919-872-2203 
Akron. Akron Elctrns. . •............... 216-762-8818 
Dayten. Related Camps. .............. 513-253-6116 
North RoyaHen, Related Cemp ........ 216-237-7271 
Werthingten, Reptren Ohio ........... 614-436-6675 
Beaverton. Norvac EIctrns. ............ 503-644-1025 
Tigard, Integrated Elctrns. ............. 503-639-9661 
Harrisburg. Advacom ................. 717-545-5674 
McKean, Advacorn/Erie .............. 814-476-7774 
Nerristewn, Century Elctm. Compo Co. 

Phildelphia. Pewell ......... , ....... .. 
Warwick, Cal-Greg .................. .. 
Hixson, Techni-Tronics ......... " ..... . 
Bellevue. Integrated Elctms.l Jace 
Bellevue. Pewell Elec. .............. .. 
Mequen. Taylor EIec. Co. ............ . 
New Berlin. Nap Electrns. ............ . 

215-631-5400 
215-365-1900 
401-736-6170 
615-842-0514 
206-455-2727 
206-641-4446 
414-241-4321 
414-785-9100 

EBY CO .. 2751 Southampten Rd .• Philadelphia. PA 19154. 
Tel: 215-969-4200. TWX: 710-67()-0452; FSC No.: 72825; 
Empl.: 150; Sis. Mg,: C. R. Dedera ....... Co1184-1185 

Local Sales Offices & Reps 
AZ Tempe. Gassner & Clark .............. 602-966-9037 
CA Anaheim, Galaxie SIs. Inti. ............ 714-752-1580 
CA Les Mes. J. W. Wilhen Co.. ., . . . . . . . .. 415-961-3660 
CO Boulder. R. F. Mayo. Assocs. . ..... ,... 303-499-2155 
FL Coral Springs. EPM Corp. ............. 305-755-5367 
GA Atlanta. Effective Mktg. Force .......... 404-948-6023 
IL Chicago. Rendell Sis. Co. ......... ,... 312-528-9025 
IN Ft Wayne. Given Corp. .... . . . . . . . . . .. 219-432-5585 
IA Cedar Rapids, Gassner & Clark .... ,.. 319-393-5763 
MD Glen Burnie, Macrotech Assoco. ...... 301-437-5588 
MA Newlen Upper Falls. Anchor Engrg. ... 617-964-6205 
MI Brighten. Electronic Sources, Inc ...... 313-227-3598 
MN Edira. Grayden & Flemmer ........... 612-941-1120 
NY Fairport Bastian Sis. Agy .• lnc ......... 716-223-0237, 
NY Melville. Comtronic Assocs. 516-249-0505 
NY Syracuse. Bastian Sis. Agency, Inc. ... 325-437-1482 
OH Dayten, J. N. Bailey & Assocs. ........ 513-226-0512 
OR Beaverten, Caruso & Northcutt. Inc. ... 503-646-4973 
PA Springhouse. DeltatronTc:;. Inc. 215-542-0250 
TX Austin, Stevens SIs. Co ................ 512-25()-5104 
TX Dallas, Slevens Sis. Co.. .... 214-35()-2476 
VA Gladys, Railey Entprs.. Inc. .,.......... 804-283-5656 
WA Bellevue. Caruso & Northcutt. Inc. .... 206-454-9699 

Local DiStributers 
AL Birmingham. American Elec. Supp. Co. 

AL Huntsville. Contact Elctms. .......... . 
AL Mobile. Electronic Supp. Co, .. , ...... . 
AZ Phoenix, Lion Elctrn. Distrs. .......... . 
CA City 01 Industry. Ital Elctrn. Sis. 
CA Irvine, AMC Milliken . .. .............. . 
CA San carlos. Logan Elctrns. ........... . 
CA San Jose. Alcom ... , 
CA Santa Ana. Amcotec Elec. Comp, Sis. 

205-254-3280 
205-881-9321 
205-478-0455 
802-869-9611 
213-966-8515 
714-549-9911 
415-594-0700 
408-263-0660 

.............. , ....................... 714::!!§7-3003 
FL Miami. Alpece Inti. .... , ..• , .......... , 305-592-2985 
FL W. Palm Beach, Nurmi Elctrn. Supp. .. 305-686-8553 
GA Atlanta. Accu-Tech Cable. Inc. 404-455-6422 
GA Atlanta. ACK Radio. Supp. .......... 404-351-6340 
GA Atianta. Prehler Elctms .... , ........... 404-447-5540 
GA Atlanta. SpeciaHy Dist Co, Inc. .... 404-873-2521 
IL Chicago, Prehler Elctrns ................ 312-364-6100 
IN IndianapoliS. Prehler Elctrns. .. ,....... 317-641-0018 
KY Bowling Green. Randolph. Hale & Meredith 

.............................. 502-781-1460 
KY Hopkinsville. Randolph & Hale ... ,.... 502-885-5357 
KY Leuisville. P.I. Burkes Co.. . ... ,........ 502-569-3960 
MD Columbia. Aztech Elctrns.: Inc. , ....... 301-995-1760 
MI Farmingten Hills. Prehler Elctrns. ...... 313-473-7200 
MI Grand Rapids. S-F Elctm. Supp. Co. .. 616-459-0216 
MN Bloomingten. Prehler Elctrns. ......... 612-854-4106 
NJ Unien, Cougar Elctrns. .,." .. , ........ 20~-687-7722 
NY Albany, E.E. Tayler ................... 518-438-7811 
NY Jamaica. EbySls. Co.. ef NY ........... 2,12-291-3232 
NY Long Island City. Hardware Specialty Co . 

.................. , .................... 212-361-9393' 
'NY Rome, Rome Elctms. ............ 315-337-5400 

NC f'laleigh. Carolina Cable & Conn. 919-876-9100 

NC 
NC 
NC 
OH 
OH 
PA 
PA 
PA 
SC 
TN 
TN 
TN 

Raleigh. Prahler Elctms. ....... . . . . . .. 919-876-9111 
Raleigh. Seutheastern Elc\ms. ........ 919-826-2311 
Winston-Salem, Kirkman EIctrns ....... 919-722-9131 
Dayton, Televox, Inc ................... 513-294-4499 
Middleburg Heights. Prehler Elctms. .. 216-243-5510 
Alieillown. Lehigh Elctms. ............. 215-433-3P45 
Philadelphia. Spectrum Elctms..lnc ... , 215-746-3010 
York, Electronic Comps. for Ind ....... 717-643-8971 
Columbia. Dixie Elec. ................. 803-779-5332" 
Chailtanooga, Curle Elctrns. • .. ... . . . ... 615-268-4727 
Chaiitanooga,lndl. Elec. Dis!., Inc. ..... 615-698-3413 
Clarksville. Randolph. Hale & Matl.hews 
. .. .. . . . .. . . .. . .. . . . . . . . . . . . . . . . . . . . . .. 615-647-2325 

TN Cookville. Randolph & Parks .......... 615-526-6184 
TN Memphis, Bluff City Distrs. ............ 901-345-9500 
TN Nashville. Randolph & Rice ........... 615-255-5602 
TN Tullahoma. Randolph. Rice & Williams 

.................... , .................. 615-455-4531 
TX EI Paso. Midland sPeciaHy Co. ........ 915-533-9555 
VA Roanoke. Peoples EIctrn. Supp. ....... 703-342-8933 

ECD CORP .. 196 Broadway. Cambridge, MA 02139. Tel: 
617-661-4400. TWX: 71()-320-6965; Empt.: 40 

ECI COMPANY. Box 1565, Terra Haute. IN 47808. Tel: 812-
232-4442; Empl.: 3 

ECO INSTRS. DIV. Sea Data Corp.. 1 Bridge St, Newton. 
MA 02158. Tel: 617-964-8360. Telex: 951107; Empl.: 40; 
Sis. Mg'-' Jill Shipman 

ECOSOFT. INC .• 6413 N. College Ave .• Indianapolis. IN 
46220. Tel: 317-255-6476; Empl.: 6; Sis. Mgr: Emma 
Alkire 

ECTRON CORP_. 8159 Engineer Rd.. San Diego. CA 
92111. Tel: 619-278-0600. TWX: 91()-335-1259; FSC Ne.: 
24856; Empt.: 50; Sis. Mgr_' W. W. Hanford ..... 001007 

Local Sales Offices & Reps 
AZ Phoenix. Aztec Entprs. .. ............ .. 
CA Costa Mesa. FlW Inc. .............. .. 
CA Hayward, FLW Inc, .................. .. 
CA San Diego. FLW Inc. ................ .. 
CA Van Nuys, FLW Inc. .................. . 
CO Denver. Aztec Entprs. ................ . 
FL Melboume. Saber Assocs. . ... ' ...... . 
GA Griffin, Saber Assoc. inc. ............ .. 
IL Elmhurst Sector Engrg. SIs. ....•... : . 
IN Indianapolis. Secter Engrg. SIs. ...... . 
KS Overland Park, Ramsey· Assocs. . .... . 
LA Baten Reuge. Sesco ................ .. 
MD Rockville. Elctm. Mktg. Assoc. . ....... . 
MA Needham. Addelce Corp. . ........... . 
MI Reyal oak, Satulle .................. .. 
MN Minneapolis. Sector Eng. Sis. Inc. . ... . 
MO Maryland Hgts.. Ramsey Assocs. . •... 
NM Albuquerque. Aztec Entprs. . ......... . 
NY East Syracuse, Ossmann inslrs. ..•... 
NY Plainview. Easterfl;'Metre Assoc. . .... . 
NY Rochester. Ossmann Inslrs. .......... . 
NY Saratoga Springs. OSsmann Instrs. . .. . 
NC Clayton. Saber Assocs. ' .............. . 
OH Cleveland, Instrmn. Sys. . ............ . 
OH Dayton, Instrmn. Sys. ................ . 
OK Tulsa. Sesco .................... , .. .. 
PA Pittsburgh, Instrmn. Sys, ............. . 
PA Plymouth Meeting. Elctrn. Mktg. Assoc. 

SC Columbia. Saber Assoc. Inc. . ........ . 
TX Dallas, Sesco ........................ . 
TX Houston, Sesco .................... .. 
UT Ogden. Aztec Enlprs. ................ . 
VA Chesapeake. Elctm. Mktg. Assoc. .... . 
WA Saatl1e. Datacom Assoc. Inc .......... . 
WI Milwaukee. Secter Eng: SIs. Inc. ., .... . 

602-944-9185 
714-751-7512 
415-467-2222 
619-277-()993 
816-989-5238 
303-779-5285 
305-724-0920 
80()-327-0853 
312-53()-7850 
317-642-1120 
913-649-8996 
504-928-4951 
301-744-7700 
617-444-4754 
313-549-3910 
612-593-1809 
314-878-5042 
505-262-1688 
315-437-7052 
5i6~931-1414 
718-424-4460 
518-377-8604 
80()-327-0853 
216-645-8800 
513-294-2836 
918-622-3868 
412-243-1111 

215-828-7400 
80()-327-0853 
214-231-9364 
71'3-999-3510 
801-621-1655 
804-462-3318 
206-285-2525 
414-352-8280 

, EDAC INC .. 20 Railside Rd .• Teronte. ON. Canada M3A lA4. 
Tel: 416-445-2292. TWX: 610-492-1398; FSC No.: 31781; 
Empl.: 120; Sis. Mgr: Alan Little; Dis/. Mg,: Alan Little 

EDA INSTRUMENTS. INC. 4 Thomcliffe Park Dr .• 
Toronto.. ON. Canada M4HIHI. Tel: 416-425-7800. Telex: 
06 23222; Empt.: 50; Sis: Mgr: Scon Hepbum 

EDEN EQUIPMENT CO, 17649' Jacquelyn Lane. 
Huntington Beach. CA 92647. Tel: 714-842-8181 

EECOI 
EDl, INC. 385 Oser Ave .• Hauppauge, NY 11788. Tel: 516-

435-2808. 1-8O()-DtAL EDL; Empt.: 50; SIs. Mgr: Donna , 
Oliveri 

EDMAN CORP. Subsidiary of Rospatch. 7500 Main St, 
P.O. Box 750. FiShers. NY 14453-0750. Tel: 716-924-4000. 
TWX: 51()-254-2896; Empl: 170; SIs. Mgr: Howard Pener ' 

EOO CORP.lELINCO DIV .• 272 Main Ave, Norwalk, CT 
06851. Tel: 203-847-5861. Telex: 98-5945; FSC No.: 
73693; Empt.: 87 

EOO WESTERN CORP .• EOO Corp .. 2645 South 300 W, 
Salt Lake City. UT 84115. Tel: 801-486-7481/3846. Telex: 
368-315; Empl.: 360; Sis. Mg,: Doug Moore 

EDWARDS CO. Signaling Prods. Div, P.O. Box 1188. 
Farmington. CT 06034. Tet: 203-676-0410; SIs. Mg,: AI 
Canevari; Dist. Mgr:.A1 Canevari 

EECO INCORPORATED. 1601 E. Chestnut Ave. P.O. 
Box 659. Santa Ana. CA 92702-0659. Tel: 714-835-8000. 
Telex: 67-6420. TWX: 91 ()-595-155O; Empl.: 625; SIs. 
Mgr: Frank Bruder; Dis/. Mg,_' Ken PloUnI 
........................................... 1101558-1561 

Local Sales Offices & Reps 
CA EI Mente. Cook Entprs. ...... . . . . . . . .. 213-686-2120 
AL Huntsville. Montgomery Mktg. ......... 205-830-0498 
AZ Scottsdale, Them Luke Sis. ........... 602-941-1901 
AR Fert Smith. Electra Reps. ............. 501-452-4030 
CA Fountain Valley. Bager Elctms ......... 714-957-3367 
CA Los Altos. Recht Assocs. ............. 415-964-6321 
CA San Diego. Harvey King Inc. .......... 619-566-5252 
CO Denver. Delltren Co. .... . . . . . . . . . . . . .. 303-373'0300 
CT Danbury. Ray Perron & Co. ... . . . . . . .. 203-798-6392 
CT Farmington. Ray Perron & Co. ........ 203-673-4825 
FL Pompano. Beach. Ema. Inc. . . . . . . . . . .. 305-943-3732 
FL Winter Park, EMA, Inc. . . . . . . . . . . . . . . .. 305-671-6800 
GA Norcross. Montgomery Mktg. ......... 404-447-6124 
IL Elk Grove Village. John G. Twist Co. .. 312-593-0200 
IN' Fert Wayne, MIS SIs. & Assoc. ....... 219-484-1904 
IN Indianapolis, MIS SIs. & Assocs ....... 317-257-8915 
IA Cedar Rapids, Palatine Sis. ...... ,. . .. 319-365-8071 
KS Mission, Palatine SIs. ................. 913-631-0555 
MD Rockville. EMA (Elctm. Mktg. Assts.) .. 301-881-5300 
MA Needham. Ray Perren & Co ........... 617-449-6162 
MI Livenia. Lowell Wendt Mktg. .... '.,' .. 313-464-2722 
MN Bloomington. Elctrn. Sis. Agecy. ....... 612-884-8291 
MO Hazelwood, Palatine Sis. .............. 314-639-0800 
NJ Englewood. Tecnimat ................. 201-569-4200 
NY Endicott. Tech-Mark, Inc ............... 607-748-7473 
NY Mendon. Techmark, Inc. ........... , .. 716-624-3840 
NY Utica. Techmark, Inc. ................. 315-733-0575 
NC Cary. Mentgomery Mktg. .............. 919-467-6319 
OH Aurora. EMA,lnc. ............ 216-562-6104 
OH Centerville. EMA, Inc. (Engr. Mktg. Assts.) 

....................................... 513-433-2800 
OR Beaverten. Blair Hirsh Co. .. .. .. .. .... 503-641-1875 
PA Plymouth Meeting. EMA (Elctrn. MkIg. Assts.) 

.. . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. 215-828-7400 
TX Austin. Electra Reps. Inc. .............. 512-339-1163 
TX Dalla:;. Electra Reps. Inc ............... 214-248-3852 
UT Satt Lake City. Delttron Co. ... . . . . . . .. 800-692-2069 
WA Lynnwood. Blair Hirsh Co. .. .. .. .. .... 206-774-8151 
WI . Brookfield. Jehn G. Twist Co. .. .. .. ... 414-782-2670 

Local Distributors 
CA San Diego. Fisher Brewnell .......... , 619-56()-8545 
AL Huntsvilfe. Hal~Mark Elctrns ........... 205-837-8700 
AL Huntsville:Marshalllnds. ............. 205-681-9235 

. AZ Phoenix, Hal~Mark Elctms. ........... 602-437-1200 
AZ Tempe. Fisher-Brownell .............. 602-967-1464 
AZ Tempe. Marshallinds. ................ 602-966-6181 
CA Alhambra, Fisher Brownell ,........... 818-289-0255 
CA Canoga Park, Hal~Mark Elctms. ...... 818-716-7300 
CA Canoga Park, Marshallinds. .......... 818-999-5001 
CA EI Monte. Marshallinds. ........ .. .... 816-442-7204 
CA Irvine. Marshall Inds. .......... ,....... 714-66()-0952 
CA San Diego. Fisher Brownell, ........... 714-56()-8545 
CA San Diego. Hall-Mark Elctrns. , ........ 619-266-1201 
CA San Diego.Marshalllnds. ............. 619-5~9600 
CA San Jose, Hal~Mark Elctrns. .......... 408-946-0900 
CA Santa Clara, Fisher Brownell .......... 408-966-6041 
CA Sunnyvale. Marshall Inds. ............. 406-732-1100 
CA Sunnyvale. Time Electronics .......... 406-734-9888 
CA Tustin. Hall-Mark Elctms .............. 714-669-4700 
CO Denver. Marshallinds. ................ 303-427-1818 
CO Englewood. Hall-Mark Elctrns. ........ 303-79()-1662 
CT Wallingford. Hal~Mark Elctrns. ........ 203-269-0100 
CT Wallingferd, Marshall Inds. ........... , 203-265-3822 
CT Wallingford, Sager Electrical Supply Co.. 

....................... " .. . . . . . . . . . . .. 203-265-4600 
FL Clearwater, Hall-Mark Elctms .......... 813-53()-4543 
FL Orlando. Hal~Mark Elctms. . . . . . . . . . .. 305-855-4020 
Fl orlando.. Marshall Inds. .......... .. ... 305-641-1878 
FL Pompeno Beach, HaI~Mark Elctrns. " 305-971-9280 
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EECOI Manufacturers and Sales OffIces Directory 
GA Atlanta, Marshan lnels. ....• • . . • . • • • • .. 404-923-5750 

~ GA Norcross, Hal~Mark Eletma. ......•.. •• 404-447-'8000 
{IL Bensenville, Hall-Mark EIctms. ........ 312-860-3800 

IL Schaumburg, Marshallinda. .......... 31~90-0155 
IN Indianapolis, Mar Eletms., Inc. .....•... 317-875-4510 
KS Lenexa, Hal~Mark Elctrna. •.•.....••.. 913-888-4747 
MD Benlmore, Hall-Mark Elelms. ..••......• 301-988-9800 
MD Gaithersburg, MarshsU Inda. .......... 301-840-9450 
MA Billerica. Hall-Mark.EIelms. ............ 6p,667-0902 
MA BurUnglon, M!ifShalllnda. ............. 617-272-6200 
MA Hingharn,Sager EIctm. Supp. Co .. : ... 617-749-6700' 
MI Uvonia, LWC Distrs .......... : ........ 313-464-7700 
MN Bioomingtot\, Han-Mark Elctms. ...•. ,., 612-854-3223 
M~ Plymouth, Marshallinda. ...... ~....... 612-559'2211 
M6 Earth City. Hall-Mark Elctrn. ........... 314-291-5350 
MO St Louis, OltveElctms. :' .............. 314--428-4500 
NJ Cherry Hill, Hal~Mark Elelms. .. ...... ; 609-355-7300 
NJ Cherry Hill; Hall-Mark Eletfns. .. ;...... 609-424-7300 
NJ Fairfield, HaII-Mark,ElctriIs, .. , ......... ?(l1-575-4415 
NJ Fairfield, Marshallinds. ..... : .. .. .. ... 201-882-Q32O 
NJ Mt Laure~Marshallinds. ............. 215-627-1920 
NM Albuquerque, International Eletrns. ' .. :. 505-345-8127 
NY Endwell, Marshallinda. .•.•..•........ 607-754-1"570 
lilY Hauppauge, Marshallinda. •.•.....•... 516-273-2424 
NY Lynbrook, LI, Pe«Iess Radio Corp. ... 516-593-2121 
NY Rochester, MarshaU Inds. ...... ,...... 7,16-235-7620 
NY Ronkonkoma, Hall-Mark Eletrna. ...... $16-737-0600 
NC Raleigh, Hall-Mark Elctrna. ... , ........ ' 919-872-0712 
OH Cincinatti, Hall-Mark I;:letms. . . . . . . . . .. 513-56.3-5960 
OH Dayton, Marshalllnd. ................ '. 513-236-6088 

'OH Solon, Hall-Mark Elctrna. ., •........... 216-349-4632 
OH SoIon,Marshalilneis ....... : .......... 214-248-1788 
OH Westerville, Hall-Mark Elelms. .. ...... 614-891-4555 
OK Tulsa, Hall-Mark Eictrna. .............. 918-665-3200 
,OR Beaverton, Aimac/Stroum ............ 503-641-9070 
OR Beaverton, Marshall Inds. ...•..•••.... 503-644-5050 
TX Austin, Hall-Mark Elctrna. .. : .. .. ...... 512-258-8848 
TX Dallas Hall-Mark Elelms. .. ; ........... 214-341-H47 
TX Dallas Marshaliineis .......... , ...... 214-233-5200 

Local SaIN Office8 & Reps 
FL Orlando. Truex Assocs. ............... 305-859-2160 
MA Lexington. Circuit Sis. Co. ............. 81N181-11567 
NY Yonkers, SonIdn Assocs. ............... 914-966-8282 

n EI3c.G BIRTCHER 
~'> INDUSTRIAL .. 

PR()DUCTS 

EO &. G BIRTCHER. 4505 N. Aidan Or_ .Ei Mollie, CA 
91731, Tel: 818-442-2572, Telex: 247345EGGUR; SIs. 
Mgr: H. Robert Sproul • .' .................. Col0S1-10ss 

. Local SlI/es Offices & Reps 
At. Huntsville, Mar-Tee, Inc. .............. 205-883-5910 
AZ . Phoenix, Mercury Engrs Sis. .......... 602-244-0123 

CA erea; Masco ' .. .. .. ..... .. ...... ....... 714-529-0866 
CA San Diego, Masco ..... : .............. 619-234-8905 
CA Santa Cwa. Nova-Tranix,I"" .......... 408-727-9530 

CO BroOmfield, Connors Co. .............. 303-466-9628 

FL Clearwater, Hutto, Hawkins, Peregory, Inc. 
... .' ..... , .............................. 813-797-4447 

FL Maitland, Hutto, Hawldns, PeregoIy, Inc. 
................................... , ... 305-83'1:2474, 

Fi. ~ Beach, Hutto, Hawkins, Peregoy, Inc. 
.. ,. , ........... " .......•.....•....... ,305-971-5750 

GA Roswel~ Mar-Tec,lnc. ................ 404-992-0040 
IL RolHngs Meadows, Haertland Technlg. Mklg.. Inc.,-

....... ,: ....•....... , ... , •. , ........... 312-577-9222 
KS Shawnee Mission; MidiandEngrg. Sis. Assocs. 

•.....•. , ... . . .. . . .. .. .. . .. .. . .•.. ....• 913-262-5500 
TX EI Paso, International Eletrna. ......... 915-598-~ MD Baltiinore, Burgin Kreh Assocs., Inc. ... ,301-265-8500 
TX Houston, Hall-Mark Eletrns. ........... 713-781-6100 MA BurNnglon,'Coo!i-Younger Assocs.,Inc. 
TX Houston, Marshailineis ......... :..... 713-789-8600 ............... " ............ , ......... 617-273-1562 
TX Richardson, Fisher Brownell .......... 214-,235-3177 MN MinnaapoHs, Hei-Lite Sis., Inc. ......... 612-861-6051 
UT Murray, Hall-Mark Elctrns. ............. 601-268-3779 NY Great Neck, Frank Tytinski Co, Inc. ... 518-466-9070 
WA Bellevue, Aimee Elctms. , ..... , . , .~. .. 206-643-9992 
WA Bellevue, Marshaliinels., ....... '. ....... 206-747-9100 NY Syracuse.1A Hotze Assocs ............ 315-478-6641 
WA Spoi<ane, Almac Elctrns. .......... ,.,. 509-924-9500 NC RaleiQh. Tingen Teehnlg. Sis., Inc •.•... 919-878-4440 
WI Oak Creak. Hall-Mark Eletms. ........ .' 414-797-7844 OH Cleveland, Jim Finnegan & Co ........ 216-238-5905 
Can Burnaby, Be, RAE IndL Elee. Ltd, ."... 604-291-6866 OH Dayton. Jim Finnegan & Co. . . . . . . . . •. 513-890-8322 
Can Calgary, Alb_ Cardinallnd. Elec. Ltd ... 403-259-6817 OR Beaverton, Eclipse Mktg. Grp. ......... 503-642-16&1 
Can Edmonton, Alb., Cardinallnd. Etec. Ltd TX Dalles, EI-Com Mktg., Inc. : ............ 214;-241-2166 

........................ ", ... '.. .. . ...... 403-483-6266 VA 'Lynchburg, Burgin Krell Assocs_ Inc. .. 604-238-2626 
Can onawa. Ont, Carsten Eletrns, Ltd , ... 613-729-5138 
Can Scarborough, Ont, CarSten Elctms.. Ltd WA Redmond, Ec~ Mktg. Grp. ......... 206-885-6991 

....................................... 416-495-9999 WI Milwaukee, Heartland Technlg. Mktg.,1nc. 
Can Sl Laurent, Que., Carsten Elctrns., Ltd. ..., .................................. ' .. 414-931-0606 

: ... , .. ,." ........... , ..•. ,., .......... 514-334-8321 

EEMCO DIV., 4585 Electronics PI_'Los Angeles, CA 90039, 
Tel: 213-24r-7060, TWX: 910'497-2269; FSC No.: 72121; 
Empl: 350; Sls:Mgr: D. Heymond; Dis!. Mgr: D. Haymond 

EEV INC_ 7 Westchester Plaza, ElmsfOrd,' NY 10523, Tel: 
914-592-6050, Telex: 6816096;' Empl.: 36; Sis. Mgr: Tom 
Sotpano 

EFECTOR, INC .. 201 So. Gulph Ad Kirig of Prussia, PA 
19406, Tel: 215-337-5500, 800-441-8245,.TaIex:'64-6437; 
Empl.: '300; Sis. Mgr: J. K!IIIy .. 

EFI CORPORATION, 350 West ~700 South, Saft LakeCijy, 
UT 84115, Tel: 601-486-587'1; EmpL: 35; SIs, Mgr:George 
O. Stewart 

Ef:RATOM,. dlvlslon'of Ball Corp., 18851 Bar<teen 
Ave, Irvine, CA 92715, Tal: 714-752-2891, Telex: 88-5835; 
Empl.: 105 ......................... , ............. A.l36l 

Local $ales Offices & Reps . 
CA Los AHos, Kolm Mklg. Assoc. .. .. .. ... 415-946-2635 
CA Los Angales, CalnTechnlg. ........... 213-477-9054 
I'L Sarasota. Bass Assocs. ............... 813-922-9538 
~A NatiCk. Waytand Engrg. Sis, ........... 617-655-608Q 
,NJ Pennsauken, Sci. Reps. ... , ..... :..... 609-662-5222 
NY Huntington, COB Entprs. .. ......... ,.. 516-692-5200 
TX . Houston, Sci. DevicBs ............. :.. 713-884-1711 
rx Richardson, Sci. DeviCes ............ : 214-231-8106 
VA Fairfax, ScientHic Asapes. ............. 703-385-0800 

E(2&G, INC, Electro-Opties Div_ 35 Congress St, Salem: 
MA 01970, Tel: 617-745-3200; Telex: 661-7405 EGGSA; 
FSC No.: 25506; Ernpl.: 500; SIs. Mgr: J. Murachver 

EG & G ALMOND INSTAUM.ENTS,. 1330 E. Cypress 
St, Covina, CA 91724, Tel: 818-967-9521, TWX: 91~64-
1320; EmpI.: 260; SIs. M9r: Dave Ad8ms 
... , .... , ................................... Del620-1621 

LocBl Distributors 
CA Cenltos, EI-Com, Inc. .. .. • .. .. .. .. .... 213-404-2961 
CA Manhattan Beach. Prime Electro Prod]s. 

......... , ...... , ........ , .. , ..... ,.,' .. 213-379-1724 
CA San Diego, E!-Com ................... 619-578-0900 
CA San Jose, Bisoo Inds. ................. 408-946-8960 
CA Santa Clara, Pyramid Elelms. •... ' ..... 408-727-9810 
CO Aurora, Jet Elctrns. Supp. Co, Inc. .•... 303-364-5487 

. FL PomPano Beach, PeMIess Radio Corp. of FL ' 
.... ,:., ..... , ........... , ............ : 305-973-4141 

IL Franklin Park, Biscolncts. i 
MA Winchester, Rush Inds., Inc. ..... : ..... 617-729-5800 
MN 
NH 

Minnaapofis, Stark EIctrns, Inc. ....... 612:-322-1325 
Hudson, C & H Elctrns., Inc. ........ ... 600-662-1133 

NY Bohemta,'Cai Lac lneis SIs, Inc. ...... 516-567-4200 
NY Buffalo, Summit Distrs. ................ 716-884-3450 
NY Lynbrook. Peerfess Radio Corp. ....... 516-593-2121 
N¥ 
OH 
TX 
TX 

Rochester, Summij Distrs. ............ 716-334-8110 
Englewood. Argent Inds. .,............ 513'836-8833 
Ft Worth, Industrial EIctms. ........... 817-731-7321 
Houston, Force Eletms. ........... ;... 113-561-8644 

TX Irving. Force EIctrna. .......... ,....... 21 +438-5700 
WA RedmOnd. Murphy EIctms. ............ 208-881-1~ 

. EG&G GAMMA SCIENTIFIC, Div. of EG&G Inc. 377.7 
Ruffin Rd, San Diego, CA 92123, Tel: 619-;!79-8034, Telex: 
697938; Ernpl.: 75; SIs. Mgr: Robert Ruff 

EG&G GEOMETRICS, Div. of EG&G Inc., 395 Java Dr., 
Sunnyvale, CA 94089, Tel: 408-734-4616, Telex: 357435; 
F$p No.: 34314; SIs.Mgr:RossJohnSon; Dist,Mgr:FriIz 
Faber 

EG&G RETICON, Div. of EG&G, 345 Potrero Ave_ 
Sumyvate, CA 94088-4197, Tel: 408-738-4266, Telex: 
910.3311-9343; SI8. Mgt: John Skurla 

EG & G ROTRON, CommerclaIDlv., siwgert;es, NY 
12477, Tel: 914-248-3615, Telex: 551496; SIs. Mgr: 
Michael Keating; Dist. Mgr: Ralph Stevens . 
..... , ................•............ .' .....•. Col630-1836 

LocBl Sales Offices & Reps 
IU. HunlJlVi11e, Over & Over ............... 205-837-7105 
AZ Phoenix, Wealrep ..................... 602-997-6899 
CA Anaheim. Wealrep ..... , ......... :,... 213-404-3881 
CA Chatsworth, EG & G Rotron .......... 818-709-2133 
CA San Diego, Hadden~. .. ...... :.. 619-585-9444 
C!< Santa Clara, Westrep, ..... , ....... ',' ... 408-888-8833 
CO Uttleton, Lange Sis. .............. -'... 303-795-3600 
CT Stamford, Circuit Sis. .•...........•. , '. 203-322-0240 
FL, Apopka. G. Bohman ........ .. .. .. .... 305-886-1882 
GA Norcross. Over & Over, Inc. ..••..... :. 404-449-6205 
HI Honolulu, R Clark .......... ;.. .. .. ... 608-53.1-5897 
IL RoNIng Meadows, Sumer ............. 312-99HI500 
IN Indianapoli$, F. J. Campisano ......... 317-253-7651 
IA Cedar Rapids. S & 0 SIs. .. .. • .. .. .... 318-393-1845 
KS Raytown, CenTech ................... 816-358-8100 
MD Columbia, L D. Lowery ............... 301-964-0225 
MA Lexingt()r1, Circun Sis. ........... ;..... 617-661-0567 
MI ~ RathsburgAssocs. ............ 313-882-1717 
MN Mendota Heights. G-l1 Sales .. .... .... 612-454-3086 
MO Bridgeton, CenTeeh .................. 314-291-4230 
Me Raytown, CenTech ................... 818-358-8100 
NJ Springfield, F. Sylvester ............... 201-378-3324 
NY Saugerties, Rolron (Commercial Div.) 

, .; ......................... : .......... ; 914-246-3615 
NC Charlotte, Over & Over ............... 704-527-3070 
OH CincInI)8ti, F. J. C8fT1lisanc ...... ;.... 513-574-7111 
OH Cleveland, Comp., Inc. .. .. .. .. .. .. .... 216-243-9200 
OK Tulsa, Ammon & Rizos .. .. .. .. .. ..... 918-663'8788 
PA Broomal~ L 0, Lowery ................ 215-358-5300 
TX Dallas, Ammon & Rizos ............... 214-644-55!l1 
TX Houston, Ammon & Rizos ............ 713-781-8240 
UT San Lake City, Lange Sis. ............. 601-487-0843 
WA Lynnwood, Blum & Assocs. ........... 206-775-6658 
WI Brookfield, SUmet, Inc. ... : ............ 414-764-6641 
,EXP NY, Greet Neek. A Aurierna .......... 516-487-0700 

Loeal Distributors 
Chatsworth. Arrow EIctms. ............ 8,18-701-7500 

IU. Huntsvine, Arrow EIctms. .......... ... 205-882-2730 
IU. Huntsville, Hall-Mark Elctrns. ,.,.,..... 205-837-8700 
IU. Huntsville, SchWeber Eletnns. ......... 205-882-2200 
AZ Phoenix, Cetee EIctms. ............... 602-272-7951 
AZ Phoenix, Hall-Mar!< Eletm&: ........ '... 602-243-6601 
AZ Phoenix, Schweber Elctrns. ........... 602-997-4874 
AZ Tempe, Arrow Elctms. ...... .. .. .. .... 6Q2-968-4800 
CA Canoga Park, Hall-Mark EIctms. ...... 81'.&716-7300 
CA Canoga Park, Schwebel' EIctms. ...... 818-998-4702 
CA EI segundo. Hall Mark Elctms. ........ 213-.643-9101 
CA Gardena, Schweber Elctrns. .......... 213-327-8409 
CA Glendale, R. V. Weatherford., •......•.• 213-848-3451 
CA HayWard. Arrow Elctrns. .............. 415-487-4800 
CA Irvine, Cetee Elctrna. .................. 714-521-7412 
CA Irvine, Schweber Elctrns: ... , ..... " .... 714-663-0200 
CA Los Angeles, Richey/Western .. .. • ... 214-820-3777 
CA Sacramento, Arrow Etctrna. ._ ..... ; ... 918-925-7458 
CA Sacramento, Schweber Elctrns. .... .' .. 916-929-9732 
CA San Diego, Arrow EIctms. ...•......... 619-565-4800' 
CA San Diego, Cetec EIctms. •. ,.,........ 619-278-5020 
CA Sen Diego, HalI-Mark Elelms... ......... 619-268-1201 
CA San Diego, Schweber Elctms. ... c .... , 619-450-0454 
CA San Jose, Cetec Eletms. .............. 406-263-7373 
CA San Jose, Hall-Mark Elctms. .......... 406-773-9990 
CA Sen Jose, Schwebel' EIctms. .......... 408-946-7171 
CA. South Gale, Cetec Elctrns. ., .......... 213-7.73-6521 
CA Sunnyvale, Arrow Elctrns. : ............ 408-745-6600 
CA Tustin, Arrow Elctrns. , ... OJ • • • • • • • • • •• 714-838-5422 
CA Tustin; Hall Mark Elcif!is. ............. 714-669-0681 
CO Aurora, Hall-Mark Eletms. ............. 303-696:-1111 
CO Denver, R, V. Weatherford ., .•.... ,.... 3~8-6900 
CO . Englewood, Schweber Elctrns. .•...... 303-799-0258 
CT D~, Schw~ Elctrns. ........... 203-748-7060 
CT WsUlngford, Arrow Eletms. .... ;....... 203-265-7741 
FL Attamonte$prings. Schwebel' Elctrna. '. 

... , ..... ' ........................ ' .... 305-331-7555 
FL.: Clearwater, Arrow EIctrns. ............ 813-576-8995 
FL Clearwater, Hall-Mark Elctrns. •........ 8t3-530-4543 
FL Deertield Beach..Arrow EIctrns. , ...•.•. 305-429-8200 
FL Hollywood. Schweber EIctms. ......... 305-927-0511 
FL Orlando, Hall-Mark EIctms. , ... .. ....... 305-855-4020 
FL , Palm Bay, Arrow Etctrna. .... 0< ......... 305-725-1460 
FL Pompono 13each, HaI~Mark Eletms. .' .' 305:-971-9.260 
GA Atlanta, Schwebel' EIctms. ....... ..... 404-449-9170 
GA Norcross, MOW EIctms. .....•......•. 404-448-8252 
GA Norcross, Hall-MarkEIctnis. .......... 404-447-8090 
IL Bensenville, Hall-Mark EIctms. ..... :.. 312~3800 
II.. Elk Grove, Schweber EIctrna. ........ ,312-3ll4'3750 
II.. Schaumburg, Arrow EIctms. ...... .... 312"397-3440 
IN indianapolis, Arrow EIctms. ....... :... 317-2"43-9353 
IA Cedar Rapids; Arrow EIctrna. .......... 318-395-7230 
IA Cedar Rapids. Schweber Eletma.' ..... 319-373-1417 
KS Kansas City, Schweber Eletnns. ....... 913-492-2922 
KS Lenexa. Hall-Mark Elelms. ........ ','" 913-888-4747 
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KS Overland Park. ArraN Elctrns. ......... 913-642~2 
MO Columbia, Arrow EIctms. ....•......... 301-995-0003 
MO Columbia, Hall-Mark EIctms. •......•.. 301-796-9300 
MO Gaithersburg. Schwaber Elctms. ...... 3OHI40-5900 
MA Bedford, Schweber EIctms. .......•... 617-275-5100 
MA Billerica, Hall Mark EJcIms. ............ 617-935-9n7 
MA Woburn, Arrow Elctrns. .. . . . • . . . . . . . .. 617-933-8130 
MI Ann Arbor, Arrow Elclms. •............ 813-971-8220 
MI Grand Rapids, Arrow Elclms. ......... 616-243-0912 
MI Livonia, RS EIctms. ............•...... 313-525-1155 
MI Livonia, Schweber EIctms. ........•..• 313-525-8100 
MN Bloomington, HalI-Mark Elclms. ......• 612-854-3223 
MN Edina, Arrow Elctms. ..•.....•......... 612-830-1900 
MN Edina, Schweber Elclms. ......•..•..• 612-941-5280 
MN Mirmeapolis, I.C.I ..••....••.........•.. 612-831-2666 
MO Maryland Hts., HaI~Mark EJcIms. ...... 314-291-5350 
MO St Louis, ArraN EIcIms. ............... 314-567-6886 
MO St Louis, Schwaber EIctms. .. . . •. . . .• 314-739-0562 
NH Manchester, ArraN Eletrns. . . . . . . . . • .• 603-668-6968 
NH Manchester, Schwaber Eletrns. .. . . . .• 603-625-2250 
NJ Cheny Hili, HaI~Mark Elctms. ...•....• 609-424-7300 
NJ Fairfield, Arrow EIctms. .• . . • . . . . . •• . .• 201-575-5300 
NJ Fairfield, HaI~Mark EIctms. ......•....• 201-575-4415 
NJ Fairfield, Schwaber Elclms. ....•.•.... 201-227-7880 
NJ Marlton, ArraN Elctms. .....•..•...•..• 609-596-8000 
NM Albuquerque, ArraN Elctms. . • . . . . . . .• 505-243-4566 
NY Buffalo, Summit EIctms. .. . • . . . . . . . . .. 716-664-3450 
NY Buffalo, Summit EIctms. ......•...•... 607-746-6211 
NY Hauppauge, ArraN Elctrns. .•.......... 516-231-1000 
NY Liverpool, ArraN Elctrns. .•.......•..•. 315-852-1000 
NY Rochester, ArraN EIctms. ..•...•.••.•. 716-427-0300 
NY Rochester, Schwaber EIctms. .....•... 716-424-2222 
NY Ronkonkoma, Hall Mark Elctms. ....•• 516-737-0600 
NY Westbury, Schwaber EIctms. ..•.•...•. 516-334-7474 
NC Releigh, HaI~Mark EIcIms. ..........•. 91"9-832-4465 
NC Raleigh, Schwaber EIctms. ... • . . . . • •. 919-876-0000 
NC WInston-Salem, Arrow Eletrns. ......•. 919-725-8711 
OH Beect1Wood. Schweber EIctms. •....•. 216-464-2970 
OH Cen1ervilie, Arrow Elctms. .•...••...... 513-435-5563 
OH Cincinnati, H~ark Eletrns. ..•..•.... 513-563-5980 
OH Cleveland, Hal~ark EIctms. •.. . • . . •. 216-349-4632 

. OH Columbus, Arrow Elctms. .••..•....... 614-885-8362 
OH Dayton, Schweber EIctms. •...•.•..... 513-439-1600 
OH Solon, ArraN EIctms. . . .. . • . •• • . . .. . •. 216-248-3990 
OK Tulsa, ArraN Elclrns. .................. 916-665-nOO 
OK Tylsa, HaI~ark EIctms. ..•...•.•...•. 918-665-3200 
OK Tulsa, Schweber Elctms. ............•. 918-622-8000 
OR Beever1on, Aimac EIctms. •.......•.••. 503-641-9070 
OR 11gard, Arrow EIctms. ................. 503-664-1690 
PA Horsham, Schweber Elclms. .......... 215-441-()600 
PA Philadelphia, Airno EIctms. ...•.....••. 215-696-4000 
PA PIttsburgh, Schweber Elctms. ......... 412-762-1600 
TX Austin, Schweber EJcIms. ............. 512-458-6253 
TX Carrollton, Afrow EIctms. . • . • • . • . . . ••. 214-380-6464 
TX Dallas, HaI~Mark EIctms. .. .. .. .. .. ... 214-553-4300 
TX Dallas, Schweber Elctms. ............. 214-661-5010 
TX Houskln, Arrow EIcIr1'1& ............... 713-530-4700 
TX Houskln, HaI~ark Elclms. ........... 713-781-(1100 

'TX Houskln, Schwaber Elctms. ........... 713-784-3600 
lIT Salt Lake City, ArraN Elctms. .. .. .. ... 801 -972-0404 
lIT Salt Lake City, Hall-Mark Elctms. ...... 801-268-3779 
VA Richmond, Arrow Elclms. ............. 804-262-0413 
WA Bellevue, AImac EIctms. ...... .'....... 206-643-9992 
WA Bellevue, Arrow 'Elctms. ..•...••.•..•.• 2OB-643-46OO 
WI Brooklleld, Schwebei EIctms. ......... 414-784-9020 
WI ,Oak Cniek, Arrow Elctms. ............. 414-764-8600 
WI Oak Creek, Hall-Mark EIctms. ......... 414-761-3000 

EG & G ROlRON, Custom Div. Hasbrouck La: 
Woodstock, NY 12498, Tel: 914-879-5201, 1WX: 51 ()'247-
9033; FSC No.: 828n; SIs. Mgt; Mike Lyon; DIst. Mgt; 
Mary Fellows ................................ , .. 801210 

EG & G TORQUE SYSTEMS, 36 Arlington St., 
Watertown, MA 02172, Tel: 61 NI24-6000, Telex: 95-1736; 
Empl: 200; SIs. Mgt; W. F. 01..eary; DIst. Mgt; H. O. 
WaddeR 

EG & G VACTEC,10900PageBIvd, StLouis, M063132, 
'Tet 314-423-4900, 1WX: 91()'764-0811; EmpL: 250; SIs. 
Mgt; O. Hartley; 0Ist. Mgt; O. Hartley .... , ..... 801210 

I..J:Jcsl Sales Offices & Reps . 
CA Encino, King-Way Assocs. ............ 818-766-4124 
CA Redwood City, Auft Assocs. ........... 415-367-1710 
CO Arvada, Arrowhead Sis. Corp. ......... 303-423-5556 
CT Gilford, A & M Elctm. Reps. ............ 203-453-1612 
FL Orlando, EAB Assocs. ................ 305-698-7444 
II.. Highland Park. T. B. Hun1er Assocs. ... 312-433-7000 
IN Fort Wayne, Scott Elctms. ............ 219-464-7865 
IN Indianapolis, Scott Elctms. ............ 317-89N1976· 
MA Neadhern, A & M EIcIm Reps. ... , .... 617-444-8170 
MI Southfield, OEM. Technical SIs. ...... 313-444-1680 
MI Troy, Scott Elctms. .. .. .. .. .. .. .. . .... 313-565-7690 
MN Eden Prairie, ROCkmore Sis. .. .. .. .... 612-941-1390 
Me Inc.Iependence, Engrg. Svcs. Co. ....... 816-254-3600 
MO St Louis, Engrg. Svcs. Co. ............ 314-997-1515 

NJ MarRon, B.G.R Assocs. ............... 609-426-2440 
NY Pittsford, C. W. Beach Co. ............. 716-586-3200 
NY Syracuse, C. W. Beach Co. .... .. .. ... 315-446-9587 
OH Cincinnati, Scott Elclms. .............. 513-791'2513 
OH Cleveland, Scott Elctms. .............. 216-473-5050 
OH KeI1ering, Scott EIcIms. ............... 513-294-0539 
OH Reynoldsburg. Scott Elclms. .......... 614-863-1281 
PA PIttsburgh, Scott Eletrns. .............. 412-828-1073 
TX Dallas, S. W. MI<Ig. Assocs. ...... . .. .. 214-341-8631 
WA Bellevue, N. R. Schultz Co. ............ 206-454-0300 

Local DistribulDts 
AZ Scottsdaie, Instate MkIg. .............. 602-244-9050 
CA Encino, t(ing Way West ............... 816-766-4124 
CA Palo AI1o, lack EIctms. .......... :.... 415-326-5432 
CA San1e Clara, Allied Elctms. ............ 408-727-1690 
CO Denver, Inlegrated Elctms. Co. ........ 303-534-6121 
FL Orlando, EAB, Inc. .. .. .. .. .. .. • .. .. ... 305-698-7444 
10 Boise, N. R. Schultz ................... 208-3n-8668 
IL Chicago, Newark Eletrns. .. .. .. .. .. ... 312-636-4411 
n.. Elgin, Allied Elctms. ................... 312-897-8200 
MO St Louis, Olive IndL EIec. .. .. .. .. .. ... 314-426-4500 
OH Dayton, Televox, Inc. .................. 513-294-4499 
OR Beever1on, N. R. Schultz .............. 503-643-1644 
TX Fort Worth, Allied EIctms. ............. 817-336-5401 
Inti Reading, Berkshire UK, Norbain Opto EIctms. Div. 

. .. .. . . .. .. .. .. . .... .. .. .. . . .. .. . .. .. ... 0734-664411 

EG&G WAKEFIELD ENGRG. 60 Audubon Ad, 
Wakelleld, MA 01880, Tel: 617-245-5900, 1WX: 71()'34B-
6713; Empl.: 240; SIs. Mgt; Ray A. Radford; 0Ist. Mgt; Cstl 
Swenson 

EH aEClRONICS, INC, Sub. EH IntI., Inc., 48507 
Milmont Drive, Fremont, CA 94538, Tel: 415-851-2340, 
TWX: 91 ()'366-7256; FSC No.: 13486; EmpL: 67; SIs. Mg'; 
Donald F. Smi1h 

EHRHORN TECHNOLOGICAL OPERS. INC. P.o. 
Box 868, CenonCIty, CO 81212, Tel: 303-27!H613; Empl.: 
50; SIs. Mgt; Terry Dillahunty 

EIGEN VIDEO, P.O. Box 846, Nevada CIty, CA 95959, Tel: 
916-272-3461, Telex: 298788 EIG UR; FSC No.: 59535; 
EmpL:50 

EIKONIX CORP., 23 Cros!lY Dr. Bedford, MA 01730, Tel: 
617-275-5070 

EI NORTH AMERICA, 15 w. 53rd St SUIte 47E, N_ York, 
NY 10019, Tel: 212-315-3099, Telex: ao3347 'EINA' 

EIP MICROWAVE, INC. 2731 North FII'SI St., Sen Jose, CA 
95134, Tel: 408-946-5700, 1WX: 91D-336-0155; FSC No.: 
34257; EmpL: 250; SIs. Mgt; Robert LoftIBili Dentinger 

Erra MFG. 2835 Laguna canyon Ad, Laguna Beech, CA 
92652, Tel: 714-494-2012; EmpI.: 6; SIs. Mgt; H. Mengel 

ELANTEC, INC. 1996 Tarob Ct., Milpitas, CA 95035, Tel: 
408-945-1323, 600-821-7429, 1WX: 91()'997-0649; FSC 
No.: 64762; EmpL: 90; SIs. Mgt; Jerry ZIs 

aco CORP, Electronic Connector Div., Huntingdon 
Ind'L Park. Huntingdon, PA 1M52, Tet 814-643-0700, 
1WX: 51().691-3117; EmpI.: 500; SIs. Mgt; J. J. SmIIh; 
0Ist. Mgt; John J. Galinay, Jr. 

aco CORP ,Interconnect Systems Div. 2250 Pall< PL 
EI Segundo, CA 90245, Tel: 213-675-3311; SIs. Mgt; T. 
Tuttle 

aCOM INDUSlRIES, INC., 10288 Bech Blvd, St Louis, 
MO 83132, Tel: 314-429-3100 

LDcal Sales Offices & Reps 
CA Aneheim, Magna-Code, Inc. ........... 714-621-7500 
MA Newton Highlands, Butler Assocs., Inc. 

........................................ 617-965-1080 

ELCOM SYSTEMS, INC., 932 Clint Moore Ad, Boca 
Ratqn, FL 33431, Tel: 305-994-1n4; FSCNo.: 32424; 
EmPL: 5; SI8. Mgt; O. Pollachek ............... A.1711 

I..J:Jcsl Sales OffIces & Reps 
EXP' MA, MaIIapoieett, Clark Export-Import Co. 

....................................... , 617-756-6448 

aCON PRODUCTS INTERNATIONAL COMPANY, 
44036 Grimmer Blvd, Fremont, CA 94538, Tel: 415-49(). 
4200, 'Telex: 91().381-7028; FSC No.: 85901; EmpL: 25; 
SIs. Mgt; Shirley Genckeeu; DIst. Mgt; ShIrley Gendreau 

ELDEC CORP., Monitor & Control Div. 16700 13th Ave. 
W. P.O. Box 100, Lynnwood, WA 98046-0100, Tel: 206-
743-1313, Telex: 32-6959, TWX: 910-449-2855 

ELECTR 
ELDEC CORP:, Power Conversion Div .. 16700 13th 

Ave. W. P.O. Box 100, LynnwOOd, WA 98036, Tel: 206-743-
1313, Telex: 32-8959, TWX: 91D-449-2855 

8..DEC CORPORAnON, Sensing Systems Div. 
16700 13th Ave. West, P.O. Box 100, Lynnwood, WA 
98046-0100, Tel: 206-487-4000, Telex: 32-8959, TWX: . 
910-449-0873 

ELDORADO INSTR5. 7303 Edgewater Dr. Oakland, CA 
94621, Tel: 415-638-5656, 1WX: 91().366-7258; FSC No.: 
54495; SIs. Mgr; Paul Magnusson 

ELDRE CORPORATION, 1500 Jefferson Ad, Rochester, 
NY 14623, Tel: 716-427-7280, 1WX: 51()'253-4347; FSC 
No.: 19648; Empl: 220; SIs, Mgt; Harvay Erdle 

Local Sales Offices & Reps 
AL Huntsville, Eiclms. MkIg. Assocs. ...... 205-837-7363 
AZ. Tucson, W.J.M. Sis. Co. ............... 602-886-4647. 
CA Beverly Hills, ELDRE W~ ............ 213-271-4485 
CA Palo ARo, ELDRE West ............... 415-325-0838 
CO Denver, Spectrum Sis. ................ 303-48()'9991 
FL Altemonte Springs, V. G. Sis. Co., Inc. 

.. ... , ......... : .. . .. .. .. .. .. .. .. .. • ... 305-831-8688 
FL Pompano 8ch., V. G. SIs. Co., Inc. ••... 305-971-0900 
GA Atlanle, Electronic MkIg. Assocs. ...... 404-448-1215 
GA Norcross, Elctms. MkIg. Assocs. .. .... 404-448-1215 
IL OakPark.ElDRE'Midwesl ..... : ..... 312-383-1414 
MO Ellicott CIty, Arbotek Assocs. .......... 301-461-1323 
MA Brookline, Harman Assocs. ........... 617-232-6687 
MO St Louis, Cadon Techn. SIs. .......... 314-645-8670 
NJ Haddoilfielcl, Trftek Sis. ............... 609-429-1551 
NM Albuquerque, W.J.M. Sis. Co. .......... 505-898-5917 
NY Rochester, ELDRE Corp. ...... : ....... 716-427-7280 
NC Raleigh, Electronic MkIg. Assocs. ..... 919-847-8600 
NC Winston-Salem, 1cIms. Mktg. Assocs. .. 919-722-5151 
OH Cleveland, MarfQw Assocs., Inc. ...•... 216-991-6500 
OH Columbus, Mariow Assocs., Inc ........ 614-865-7643 
OR Portland, Electr'onic Mktg. Grp. ........ 503-252-0610 
PA PIttsburgh, Marlow Assocs.; Inc. ....... 412-367-8886 
SC Greenville, Elctms. MkIg. Assocs. . . . .. 803-233-4673 
lIT Ogden, Spectrum ,SIs. .. ;.............. 801-972-8552 
WA Redmond, Electronic MkIg. Grp. ....... 206-862-0962 

ELEG-TEl<. INC., 10280 Alliance Rd, CIncinnati, OH 45242, 
Tel: 513'-793-7937; FSC No.: 5U373; EmpL: 10; SIs. Mgt; 
Rick Groth 

aECTRAC, INC. 1614 Orengethrope Way, Anaheim, CA 
92801, Tet 714-879-6021, Telex: 692433; FSCNO.: 

. 016154; EmpL: 21 

ELECTRICAL INos., 691c8ntre1 Ave., Murray Hil~ NJ 
07974, Tel: 201-464-3200, TWX: 71().984-7979; FSC No.: 
20093; SI8. Mgt; D.V .. Wilson 

ELECTRICAL INSTR. SVC. 25 Dock Sl, Ml Vernon, NY 
10550, Tel: 914-699-9717; FSC No.: 32590;16034A; EmpL: 
35 ' 

ELEClRICAL PLASTICS CORP. 500 Long Branch Ave., 
longBranch, NJ 07740, Tel: 201-87()'9500; EmpI.: 50 

aEClRICAL STANDARDS DIV. E.5.RS., Inc., 7337 
Greenbush, N. Hollywood, CA 91605, Tel: 816-765-4224; 
EmpL:6 

aEClRIC DEVICE. PO Box 337, CarrfieId, OH 44406, Tel: 
216-533-3060 

aEClRIC FIELD MEASUREMENTS, Box 326, W. 
Stockbridge, MA 01266, Tel: 413'-637-1929; EmpL: 3; SIs. 
Mgt; L Hegl 

Distributor 

ELECTRIC SWITCHES, INC. 2478 Fletcher Dr. Los 
Angeles, CA 90039, Tel: 213-66().1310, 'IWX: 91()'321-
2971; EmpL: 42; SIs. Mgt; Louis Lim •.... 801516,1517, 

pgs.60S, 614, 616,632,635, 637, 638, 639,651, 

657,689, 672,675,676,688,689, 701, 709, 

711,719,724,726,731, 736,747, 751, 

753, 766,767, 768, 781, 786, 

789,794. 801, 803, 816. 

ELEClRIC TACHOMETER, 68th & Upland Sis., 
Philadelphia, PA 19142, Tel: 215-SA6-n23, Telex: 83-
1475; FSC No.: 20049; Empl.: 50; SIs. MgT; F. M. Porter 

ELEClRlC TIME COMPANY, INC. P.O. Box 298, Natick, 
MA 01760, Tel: 617-653-1341; FSC No.: 6645; ErnpL: 10 
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ELECTR 
ELECTRO ASSEMBLIES. 425 Huehl Ad. Bldg. 17, 

Northbrook, L 60062, Tel: 312-498-6520 

ElECTROCHEM INos.. Wilson Greatbatch Ltd.. 
10000 Wehrle, Clarence, NY 14031, Tel: 716-759-6901, 
Telex:~l-386; FSC No.: 6U589; SIs. Mgr: A. Carey; Disl. 
M/!: L Hanilz, M. Broolcman 

ELECTROCOM INos.. 1105 N.lronwood Dr. S. Bend, IN 
46615,Tel: 219-232-2743; FSC No.: 27114; SIs. Mgr: B. 
Jaffe'" . 

ELECTRO COMP., INC., 2415 Main St., Stratford, CT 
06497, Tel: 203-375-5611 ...•............ A~1664-1865 

Et:::: 
ELECTRO-CRAFr CORPORATION 

ELECTRO-CRAFT, 1600 2nd St S. Hopkins, MN 55343, 
Tel: 612-931-2700 .... " .......... .' ....... 801147-1149 

Local Sales Offices & Reps 
CA Westlake Village, Electro-Craft .....•.. 816-889-3631 
CO Denver, Electro-Craft ..•........• , . . .. 303-839-5565 ' 
GA Marietta. Electro-Craft .. .. .. .. . .. . .... 404-971-2669 
IL Palatine, Electro-Craft Corp. . .. ~ . . . . . .. 312-991,4570 
MA Salem, Etectro-Craft .. .. .. .. .. .. .. . ... 603-893-5552 
MN Hopkins, Electro-Craft' ....... :........ 612-931-2700 
NH Salem, Electro-Craft .. • . . . . • . . . . . • . . .. 603-893-5552 
NJ Cherry Hill, Electro-Cfaft ....••.......• 609-662-0555 
OH Cincinnati, Electro-Craft ....•.......... 513-474-4171 

Local Dislributors 
Can Edmonton, Alb., H.M. Moll Mktg., Ltd .. 403-466-1292 
Inll England, Crewe, EIectro-Craft, Ltd •. :.. 0270-584416 
inti Finland, Helsinki, S1ig Wahlstrom OY ... 90-557.7 x51 
Inll France, Tekelec Airtronic ...... , .......... 1-534-7535 
inti Holland, Rotterdam, Van Gelder Compagnie a V. 

......................................... 010-156622 
inti India, Hyderabad, Kashinalh & ,Co. ............ 36942' 
Inti Israel. Tel-Aviv, Abiry Agencies (1979), Ltd 

.................................. 03-254106-253337 
Inti Italy, Milano, Panioco S.r.l. . ........... 02-3452531/5 
Inti Japan, Tokyo 1,04, Midoriya Electric Co. 

........................... ~ ............. 03-561-8851 
Inti Sweden, Johanneshov,L Ostergren EI. ... 06-815013 
Inti W. Germany, Dam\stadI, Eduard Bau1z G.rnb.H. 

................... , .................... 06151/82973 
Inti ,Hong Kong, Kowloon, Nanco Elctrns. SUpp. ltd, 

: ..................... " ............... · .... 3-335121-10 
Inti Japan. Toshima-Ku Tokyo, Sanyo Deriki Co. Ltd 

...........•.................•.... , ...... !Q-917-5151 
inti Korea, Seoul, Lucky-Gold Star Inti. .•.... 778-247315 
Inti Rep. of China, Taiw8/l, Sertek . 

...................... 02-7134022-7134027-7135435 
Inti Switzerland, LOhwiest RasSe, ~ AG Zurich 

.......................................... 019801111 

ELECTROCUBE. 1710 So. Del Mar Ave., San Gabriel. GA 
91776, Tel: 818-573-3300, TWX: 910-569-1609; FSC No.: 
14752; Empl.:175; Sis. Mgr: E. F. Bryant; Dis!. Mgr: E. F. 
Bryant ' 

ElECTRODATA, INC. 23020 Miles Rd. BecHard H8;ghts, 
OH 44128, Tel: 216-663-3333, TWX: 810-427-2280; FSC 
No.: 34-1173465; Empl: 15; Sis, Mgr: Phitip Ardire; Dist. 
Mgr: Phitip Ardire 

ELECTRO DESIGN SYS., 100 W. 351h St, S1e. $, National 
CiIy, CA 92050, Tel: 619-420-2351, Telex: 182827; EmpL: 
35' " , 

ISLECTRODYNANIICS" INC., ~ Talley Inds. Co., 
1200 Hicks Rd:, Rolling Meadows, IL eoooe. Tel: 31Z-259-
0740. Telex: 28-1070; FSC Nil: 10236; Empl,: 250; SIs. 
Mgr,: Frank Rafferty '," ..... "." .... " .. ",' .... 001119 

Local Sales OfficeS & Reps 
CA Alhambra,'M, W, Riedel &.Co. ........ ' 213-283-7694 
CA Hayward,Avionics.lnc. ", .. " ..... ,," 415-783-1131 
CO Denver, Wes~ Inc. .""',, ..... " .. '''' 303-773-8180 
CT Old Saybrook, FJS Assocs. "'"'''''' 203-388-5374 
FL Clearwaler"Delmac SIs. .".".,," .'" 813-447-5192 

Manufacturers and Sales Officas Directory 
FL Orlando, DeImac Sis. • .. .. .. .. .. .. .... 305-898-4888 
FL Tamarac, Delmac Sis. ...... "." ... " 305-726-1330 
IA Cedar Rapids, J.R. Sales Engrg. ..•• '., 319-393-2232 
MO Severna Park, Delmarva Engrg. Assocs., Ltd 

.. , ........... , ...... ' ..... , .. , .• , ...... 301-647-8007 

MA Wimhester, FJS Assocs. .. ".""..... 617-729-31 as 
MN NeW Brighton, TWC Sis. ....... " ..... 612-636-17'70 
MOMaryland Hgts.. Midwest Meridian Corp. 

... : ..•. , ..... , .•...... , .•• , .. ,., ...•. , 314-878-4441 
NJ ClintOO, ChurchUI Assocs. . ~ .. "',, ..... 201-735-8971 
NY EndIcott, Noeth Honsinger Assocs. ... 607-754-3214 
NY LarchrOOnt, Hingston Walsh Assocs., Inc. 

.: .... ,., ... : ..... , ........ , ........... 91~5781. 
NY Pittsford. Noeth Honsinger Assocs. .,. 716-568-9002 
oR Portland, CarUso & Northcutt .... , .... -503-646-4973 
PA .NortjstoWn, RlYco January Inc. ...... '" 215-63J,1414 
TX 'Hurst, Midwest Meridian ."." ..... ". 817-664-2132 
u:t Salt Lake Oily, Meridian West ..• : .. ,.. 801-466-5739 
WA Both~eII, Caruso & Northcun ..•.•.. ,. 2(l6-454-9699 

ELECTRO-DYNAMICS DEV. CO" 475 Ml Hood Dr. S.W. 
Issaquah, WA 98027, Tel: 206-392-2493; SIs, Mgr: W. A 

'Pommer 

ELECTROFILM, 27727 Avenue Scott, Valencia, CA 91355, 
Tel: 805-257-2240, Telex: 65-14311; FSC No.:' 85932; 
Empl: 250; Sis. Mgr: George Hulett • 

ELECTRO-FILMS, INC., 111 Gilbane St, Warwick 
Centrallndl Pk. Warwick, AI 02886, Tel: 401-738-9150, 
TWX: 710-382-0405; Empl.: 100; SIs. Mgr: Frank Urrico 
.•..•...•...... ' ... , .•... , ... , .. , •..• ', .. ,. A·1866-1867 

Local Sales Offices & Reps 
CA Santa Ana, Weatherman Assocs. .,.,.' 714-544-1304 

CA Sunnyvale, NES Assocs. " .... " .. "c" 408-738-3259 
GA Doraville, BC~ Inc. .. ....... , " ... " ... 404-455-0405 
IL Hinsdale, Wilnech Corp. " .. : .... , ... , 312-655,4850 
IN Indianapolis, CO Electronics .. " ... ". 317-255-1508 
MA Allston, Vector SIs. "" .. "."......... 617,781-2790 
MA Boston, Vector Assoes. ." ............ 617-787-2790 
MI Livonia,ElectroSis.Assocs. , ....... " 313-474-7320 
MN Minneapolis, Comprehensive Tech. Sis. 

, .. ,.,., .•....... , .... ",., .•. , •... , ... 612-888-7011 
NM Albuquerque, Grady Moore Assocs. .,. 505-262~ 1416 
NY Kew Gardens. Robert SmHh Assocs. •. 212-780-0097' 
NY New York, RobBrt Smilh AssocS. '. . . .. 212-541-4885 
NY Plainview, Robert Smith Assocs. .. ".. 516-681-3155 
NY Syracuse, labtronics ."" ....... " ... 315-455-7314 
NO Charlotte, BC~ Inc. ..." .. " .... "..... 704-567'0473 
NO R$leigh, BC~ 'Inc, ..... "" .. ". ,,: .... 919-781-9426 
OH Cleveland EIectI'Q Sis. Assocs. "" ... 216-261·5440 
OH Dayion, Electro SIs. Assocs. ".".. ... 51 ;3-426-5551 
PA Allison p.lrk;Electro Sis. Assocs. " .... 412-487-3801 
PA CoIman,ELAssocs. .. " .... "."." .. 215-822-2510 
PA OreIand,EFWTech,SIs. .. " .. , ....... 215-887-?300 
TX Austln.J, Clay Co. ."." .... "',, ..... .512-346-7340 
TX DeIIas,'J. ciay Co. ... " ............... 214-350-1281 
TX Houston, Elctrn, Mkt9 Assocs. .... " .. 713-498-81,20 
WA Seattle, MARS ""."." ..... "." .... ,206-747-3292 
EXP MA. Plainville, Teknis. Inc" ."."." .... 617-695-3591 

ELECTRO IMPULSE. Box 870. Rede8nk; NJ 07701-
0870. Tel: 201-741-0404, TWX: 710-722-5717; FSC Nil: 
91161;Empi.:99; SIs,Mgr:MarkRl.;bin ., .... :C.1637; 

, 001211 

Local Sales Offices & Reps 
CA. Los Angeles, RDH.~ ,."., .. ". 213-396-4100 
MA Reading,Geder Assocs. :.".".".... 617-944'3105 
NY Gr<!8l1vale, KD. Aaron & Co. ".".... 516-621-0630 
TX Richardson. Spectra Sis. Corp. "".". 214-234-3600 
EXP NJ, Oradel~ Sylvan Ginsbury Ltd .. ". 201-261-3200 

LOcal Distributors 
CA Los Angeles. RDH Assocs. ..... " .... 213-396-4100' 
MA Reading. Geder Assocs. ... "." .. i. ... 617-944-311il5 
NJ 0rac;Ie1l, Sylvan Ginsbury ."."."',,. 201-261-3200 
NY Greenvale, Bertram D. Aaron & Co. ,.. 511Hi21 ~0630 
TX Richardson, Spectra Sis. .. " ...... " .. 214-234-3600 

ELECTRO INDUSTRIES, Div. ,E.I. Elctrns.: Inc., 
1600Shames Drive. Westbury, NY 11590. Tel: 516-334, 
0870; ErApI.: 20;. SIs. Mgr: S. Kagan ..... 001350-1351 

For fUrther Informalion call loll free: 800-845-6342 

, I 
ELECTRO KINETICS CO., Sub. HTL Inds., Inc., 402 E. 

Gutierrez St, Santa Barbara, CA 931 02, Tel: 805-963-2055, 
TWX: 910-334-1177; FSC No.: 02101; EmpI,: 260; Sis. 
Mgr: N.G. .olis 

ELECY\TROL·· 
ELEC·TROL, INC., 26477 N .. Goiclen Valie}ifld..,Saugus, 

CA 91350, Tel: 805-252-8330, Telex: 310-372-0331; FSC 
, No.: 156S6;EmpL:650; SIs,Mgr:FrankCoOper; Disl.Mgr: 

E!arb8Jl1 J. OWens .... : .. : .... ,,, ........ , ':'-1;t!2-1~,2 

LocSJ Sales Offices & Reps .. . ... 
AL HuntsVille, Beacon Eictm. Assocs. .", ... ' .20s-:as1-50S1 
AZ S(:ottsdaIe, TC Electronics " .......... ,602-944-5153 
AR unle ~ock, Beacon Elctrn. ~ ..... 501~224-5449 
CA Garden Grove, Eisco .... :............ 7,14-891-482,1 
CA San Joo;e, Jeff Mailman .:,.: .... ,., ..• \ 408-972-9072 
CO DenVer, Eicom ........................ 303-337-2300 
FL Boca'Raton, Beacon EIctrn Assocs. .. 305-392-3500 
FL CI9arwater, Beacon Eictm. Assocs. ... 813-796-2378 
Fl. Mailiand. Beacon Elctrn. Assocs. ,..... 305-647-3498 
FL Melbourne, Beacon Elctrn Assocs.. , .• 305-724-8010 
GA ,Allanta, Beacon Eictm. Assocs. ..•.. ,. 404-256-9640 
It,.. Des Plaines. lincoln, Hodges & Assocs. . 

" ........................ , ............... 312-297-3810 
IN 'Gianger. Gregory Sis. ................. , 219-272-9826 
KS ,Ov~ Park, John F. Guernsey Co. 

...... ,., ........ ,,: .... , ........ , ..... 913-381-2225 
MA 'Framingham, S10ne Camps. .......... E117-875-3266 
MN Minn8apolis, Westlund & ASsoC ....... 612-886-5002 
MO ,Florissant; John F, GuerriseyCo. .., .. 314-921-5720 
NY CIark,Mills, KlM-Garner Co. . •• : ...... 315-853-6126 
NY Ml Vernon, Sonkin Assocs. ........... 914-988-8282 
NY North Syracuse, KlM-Gamer Co ...... 315-458-6214 
NY Pittsford,KLM-Garner Co.... .. .. .. .... 718-381-6350 
NO Greensboro, Beacon Eictm. Assocs. ,. 919-275-9997 
OH Columbus, Mulligan & Assoc. ......... 614-457-2242 
OR Portland, Earl & Brown Co. , ...... ,.". 503-245-2283 
PA BirChrun",ille, Jactelectronics ":,' .... ;. 215-296-seoo 
TX Houston, Aid Elctrns. ................. 713-955-6204 
TX Irving, Aid Elctrns. ... c ................. 214-790-4761 
UT Salt Lake City. 'Elcorll ................. 801.-465-7415 
WA SeaIUe, Earl & filrown Co ......... ,' ... 206-284-1121 
WI Waukesha, lincofn;Hodges & .Assocs. 

. .... ,.,', ......... , ... "' ... , .......... 414-542:-3067 

Local Dislributors 
AL Huntsville, CompOnenl Distrs. , .. ,., .. , 205-883-7501 
AZ Tempe, Acacia Sis. ....... ;........... !!O2'894-2874 
CA Anaheim, Arrow EIctrns. , .. , .......... 714,774-5290 
CA Chatsworth,AnowEIctms. ......... , .. 213-701-7500 
CA Irvine, Acacia SIs. .. "."".," ........ '.'" 714-549-09q4 
CA San Carlos, Control DesIgn ............ , 415-592-4806 
CA ,San Diego, Acacia Sis. ................ 619-565-4365 
CA!1an Diego, Anow Elctrns. ............. 619-~ 
CA Santa Clara, Patane/Selectrqhics "... 406-496-6151 
CA Santa Monica, Master Distil> ........... 21 ~52-1229 
CA Sunnyvale, Acacia SIs. ........ , .... ,'.. 408-745-7200 
CA Sunnyvale, Arrow EIctms. ..... ',.,', .•..• 408-745-6600 
CA Van Nuys. Patane Avionics· , .•......• , 213-988-4455 
CO Denver, Arrow Elctrns. ........ : ....... 303-758-2100 
CO Lakewood, Acacia Sis. .. " ..... , .... ,. 303-232-2882 
CT Wallingford, Arrow Elctrns, ........ , .. , 203-2fi5-7741 
FL Clearwaler,DiplomatElctms.' ......... 813-443-4514 
FL Ft Lauderdale. Anow Elctrns. ....... " 305;776-7.790 
FL Ft Lauderdale, Componenl Qistrs. '.,.. 305-971-4950 
FL Palm Bay, Arrow Elctms. , .. :,J... ; ...... 305-725-1480 
IL BensenVille, Diplomat Elctrna .: ....... '312-595-1000 
IL lIasea, Voyager Elctms. ...... :........ 312-773-'4900 
IN Indianapolis, Arrow Elctms. .. " .... ,.... 317-243-9353 
MA Framingham, Jaks Elctrns. ....... ' ..... 617-875-3266 
MA Wobum,ArrowElctrns. .... , ... '"., .. , 617-933-8130 
MA Wpburn, Diplomat Elctms, .. ',"" ...... 617-935-6611 
MI' AnnArbor.ArrowElctrns, "c'.""'"'' 313-971-8220 
MN. Edina, Anow'Elc!rns. ' ...... '" ,,, .... '.,' 612'830-1600 
MN F,i(jley, Voyager Elctrns. ... , ..•... , .. , 612-571-7,766 
MO St Louis, Arrow EIctn)s. ............... 314-567-6888, 
NH Manchester, Anow Elctms. •.•. ' . , ' . .. 60~668-6966 
N.:I Fairlawn, Relay Specialties' "'.""". 201-797-3313 
NJ Moqrestown, Arrow Elctrns. ',. c., .. , .. , '609-235-1900 
NJ Saddle Brook; Anow EIctrns. .......... 201-797·5800 
NY Farmingdale, Arrow Elctrns. ........... 516-694-6600 
NY Farmingdale, Arrow Elctrns. ........... 516-293-6363 
NY HalJllP8U99,Arro,.",Elctrns, ............. 516-231,1000 
NY liverpOol, ArroW EIctrns. .............. 315-652.1000 
NY Rochester. ArroW Elctrns. ,.,'"., ... :,. 716-2,75'0300 
NY Rochester, Simeona EIctms. Corp. .... 716-328-3230 
NY Yonkers. Kin-Tronics ..... , .. ; .... .' .. ,'" 914-968:7736, 
NO ,Raleigh, Arrow Elctms. ., .. , ........ '",1 .. 91fl.876-313? 
NO WinstonSalem, Anow EIctms, ........ 111!H25-8711 ' 
OH Centerville, Alrow EIctms. , •.. , .. , .. ., ... 513-439-5563 
OH DaytOn, BeIlJnds. ............. , .. ,: ... , .513-435-8660 
.oH ,,!>oIQn. Repco ...... " ....... ,:: .... : .. 21.6-248-8900 
OR . Bilaverton. Acacia SIs. ... , ... ,.,.:,.::,503-648-3377 
PA, Monroeville, Arrow Elctms. ........ " . .' 412'-8,56-7000 
PA P.,hiledelphia, Shilp Elctrns, ............ 215-989-3300 
TX Dailas, Anow Elctms. ................. 214-396-7500 
TX HOuston, FO!'ce Elctms. Co. of TX. .... ;'. 713.772-8510 
TX Irving, Force EIctms. Co. of TX ........ 214-438-5700 
TX Stafford, Anow Elctms. ............... 713-491-4100 
ur Salt Lake Oily. Diplomat Elctms. .. .. •. 801-488-4134 
WA Bellevue, Arrow Elctms, .... :.......... 206-643-4800 
WI OakCreek,ArrowEIctms. "'''.'''''':'' 414-764-6600 
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Manufacturers and Sales Offices Directory \ 

ELECTROL CO. 321 Dewey SI., P.O. Box 29, Vork, PA 
17405, Tel: 717-848-1722; Empl.: 30; SIs. Mgr: Debra 
Dudley; Disl. Mg,: Debra Dudley , 

ELECTROLOGIC, INC. 1359 28th St, Signal Hill, CA 
90806, Tel: 213-595-0551; FSC No.: 213-595-0554; Empl.: 
8; Sis. Mg,: Don Masadao 

ELECTROMAGNETIC INDUSTRIES, INC.. Box 6440, 
Clearwater, FL 33518, Tel: 813-447-2511 

ELECTRO-MAGNETIC PROCESSES, INC. 9616 
'OWensmou1h Ave., Chatsworth, CA 91311, Tel: 818-682-
6333, Telex: 499 2240 EMP UI; FSC No.: 51290; Empl.: 70; 
Sis. Mg,: Arthur Sullivan 

WI , Milwaukee, Indl. Rep. ........ .. .. .. ... 414-259-0965 

Local Distributors 
AZ Phoenix, Parts Ek:tm. ................. 602-258-8476 
CA Los Angeles, ,El8c. Dlstr. .............. 213-66()'1310 
CA Los Angeles, Master Dlstrs. ........•.. 213-452-1229 
FL Pompano Beach, Components South 

....................................... 305-971-0350 
NV Buffalo, Genesee Radio & Parts ...... 716-873-9661 
NY Mamaroneck, Logi Comp EIcIms. ....• 914-698-9332 
Inti England, Kensington, London, G.E. Elctms. 

...................................... 01-727071113 
Inti Israel, Holon, MS.R. Engrg. & Dev ............ 847668 
Inti SwI1zertand, Oberengstrlngen. G & P. EIc1ms. 

................................. (01)843231/844555 

ELECTRO MATERIALS CORP. AMER., See EMCA, ELECTRo-METRICS, Penril Corp. 100 Church St, 
Sub. Rohm &: Haas Advanced Matis. Co. Amsterdam, NY 12010, Tel: 518-843-2600, 1WX: 71 D-446-

4798; FSC No.: 18581; Empl.: 105; SIs. Mgr: David Cook 

ELECTROMATIC CONTROLS CORP., 2495 Pembroke 
Road, Hoffman Estates, IL 60195-201 0, Tel: 312-882-5757, 
1WX: 91()'222-3452; FSC No.: 75203; EmpL: 400; SIs. 
Mg,: Robert Martin 

ELECTROMECH, INC-, 528 Elm Street. KeamY,NJ 
07032, Tel: 201-997-0950; Empl.: 40; Sis. Mg,: Solomon 
Ezraseneh ...................................... A.2134 

ELECTRO MECHANICAL'DESIGN SERVICES,INC.. 
16698 Oakmont Ave., GaHh9rsburg, MD 20877, Tel: 301-
84()'5710; Sis. Mg': Patrick E. Roney 

ELECTRO-MECHANICS CO. Box 1546, Austin, 't;X 
78767, Tel: 512-835-4684, Telex: 767178 

~ electro-mech.lisms 
INCORPORATEC 

ELECTRO-MECHANISMS, 2745 E. Huntinglon Dr. 
Duarte, CA 91010, Tel: 818-359-2535; FSC No.: 52592; 
EmpL: 27 ................................. 801466-1467 

Local Sales Offices & Reps 
CA Arcadia, Van Gott & Assoc. .......... : 818-445-9729 
CA Redwood City, Hickey Indl. SIs. ... .... 415-368-3849 
CA San DIego, Van Gott & Assocs. ....... 619-28().1041 
CO Lakewood, Cristee-Me8de Co. •....... 303-232-0287 
FL Fl Meyers, Rainbow Sis., Inc. ......... 813-332-2210 
IL 'Addison, Engrd. Sis. Co. .............. 312-832-8425 
MD BaHlmore, R P. Luce ................. 301-752-8200 
MN St Peul, Vikeland SIs., Inc. ............ 612-845-4847 
NJ Piscataway, R P. Luce .. ; ............. 201-752-8750 
NV Buffalo, Good Comps. ............ : ... 716-634-4400 
NY New Hyd9 Park, R P. Luce . .. .. .. .... 516-437-4550 
NC Raleigh, G. P. O'Malley & Assoc., Ltd. 

....................................... 919-848-9865 
OH Dayton, Harvey Teplitz ................ 513-896-4330 
PA Philadelphia, R. P. Luce & Co. •.....•.. 215-233-0999 
TX Dallas, Marcom ....................... 214-351-4532 
WA Vancouver, Ray Over SIs. ............. 208-895-6179 

ELECTRD-MECH COMPS •• 1826 N. Floradale Ave.. So. 
EI Monte, CA 91733, Tel: 818-442-7180; FSC No.: 07150; 
Empl.: 75; SIs. Mgr: WaHer H. Trumbull; Dist Mgr: 
Margaret W. Ambrose ...•..•.....•....... a.1562·1563 

Local Sales OffIces & Reps 
CA LOs Angeles, Universal Comps. Co .... 213-841-4255 
CA San Diego, QuaHronics ............... 619-S8().8955 
CA Santa Clara, Engrg, Assocs. ....•...... 408-988-5001 
CO EnglewOod, Franklin Sis. ....•........• 303-789-2526 
CT Mil1ord, Todino Engrg. .. . . . . . . . . . . . . .. 203-874-6843 
FL Orlando, Publicover ................... 305-898-9361 
Il Chicago, IndL Rep. .................... 312-847-n55 
IN Fort Wayne, Scott EIcIms. ............ 219-484-7885 
IN I Indianapolis, Scott EIc1ms. ............ 317-897-9976 
MA Needham HgIs.. Todino Engrg. ........ 617-444-7925 
MI Brighton, Michigan Mktg. & Sis. ....... 313-229-6218 
MN MinneapoUs, D. A Case Assocs. .. .... 612-889-3700 
NJ Madlord, Comp. Conslls. ...•.....•..••. 609-654-5300 
NY Camillus, SHR ........................ 315-467-3232 
NV Mamaroneck, Bassin Tech ............ 914-698-9332 
OH Cincinnat~ Scott EIc1ms. .............. 513-791-2513 
QH CleVeland, Scott EIcIms. .....•.....•.. 216-473-5050 
OH Dayton. Scott EIcIms. ................. 513-294-0539 
OH Reynoldsburg, Scott Elctms. .......... 614-863-1281 
OR Forest Grove, Doran Sis. .....•........ 503-357-3333 
PA Pittsburgh, Scott Elctms. ... : .......... 412-963-6116 
TX Leander, McCoy Assocs. .............. 512-259-1109 
TX Richardson, McCoy Assocs. .......... 214-238-1017 
VA Front Roya~ Eftron .................... 703-535-7201 
WA Redmond, Doran Sis. ................. 206-685-1885 

ELECTRO NATL. Matthews Ave., Canton, MS 39046, Tel: 
601-859-5511, TWX: 81().99().0938; FSC No.: M-54208; 
EmpL:4O 

ELECTRONETIcs, INC. Paine Field Bldg 335, Everett. 
WA 98204, Tel: 206-355-1855; Empl.: 10 

ELECTRON, INC. P.O. Box 26840, san Diego, CA 92128, 
Tel: 216-681-4700, Telex: 98-0240; Empl.: 85 

ElECTRONIC COIL CORP" Farminglon Industrial Park, 
Farrnington,CT08032, Tel: 203-8n-6731; Empl.: 127; SIs. 
Mg,: Reymond Gorski, Jr. 

ELECTRONIC COMPONENT ASSEMBLY, INC. 9500 
ARo Drive. Le Mesa. CA 92041, Tel: 619-464-0910; Empl.: 
70; SIs. Mg,: Daniel J. McGillicuddy 

«r::; ELECTRONIC COMPONENTSOROUPI 

ELECTRONIC COMPONENTS GROUPE, Stein 
Industries, Inc:.. 14143 21st Ave. No., Minneaporos, MN 
55441, Tel: 612-559-0720, 1WX: 91 ()'576-1725; SIs. Mg': 
Ehrherd Goebel; Di8l. Mg,:. Tom Coey ...•..... a.1566 

Local Sales Offices & Reps 
AL Huntsville, Beacon EIc1ms. ............ 205-881-5031 
AZ Scottsdale, SMS & Assocs. ........... 602-998-0831 
AR LHIIe Rock, Beacon Elctms. ........... ' 501-224-5449 
CA Cupertino, F & F Assocs. .. . .. .. . .. ... 408-446-2349 
CA Marina Del Ray, Spoo-Rep, Inc. .. ..... 213-827-7767 
CO Englewood, Electronic Comp. Sis. ..... 303-781-5904 
FL Clearwater, Beacon Elctms. ........... 813-798-2378 
FL Ft Lauderdale, Beacon Elec. .......... 305-491-1054 
GA Atlanta, Beacon EIcIms. .••............ 404-258-9640 
IL Downers Grove, Richmar Elec. • . . . . .. 312-968-0118 
IN Indianapolis, Insul-Reps • .. .. .. . .. .... 317-842-5203 
IA Cedar Rapids, ·Pelatine .. .. .. .. .. .. ... 319-365-8071 
KS MisSion. Palatine ..................... 913-831-0555 
MA Plainville, Enterprise Tech., Inc. ....... 617-895-4700 
MN MinneapoUs, Comps. Represantatlve Groupe 

. . . .. . . .. .. . .. .. .. . .. . .. . • . . . .. .. . .. . .. 612-894-8055 
MO Hazelwood, Palatine .................. 314-839-0800 
NJ lic>-Ho-Kus. D. J. Fisher Co.. Inc. ...... 201-652-0090 
NM Albequerque, Syntech ................ 505-266-7951 
NY Fairport, TAC Sis., Inc. ................ 716-425-1070 
NC Raleigh; Beacon EIcIms. .... : ... ; ..... 919-787-0330 
OH Cleveland, Components, Inc. .......... 216-243-9200 
OK Tulsa, Southern Stales Mktg. ....... " 918-369-3233 
TX Austin, Southern Stales Mktg. ......... 512-473-2741 
TX Houston, Southern Stales Mktg. .. . ... 713-558-4900 
TX Richardson, Southern States Mktg. ... 214-238-7500 
lIT Salt Lake CHy, Quailly Camp. SIs. ..... 801-268-8000 
VA Fairfax, Beacon North, Inc. ............ 703-591-1300 
WA Kirkland, AID EIcIms. ................. ·206-821-3205 
WI Butler, Richmar EIcIms. ............ .... 414-781-1730 

Local DistrIbutors 
CA Hollywood. Vale Radio ............... 213-465:3188 
CA Manhattan Beach. Prime Electro ...... 213-379-3642 
CA Mountain View, Target EIcIms. ........ 415-961-1170 
CA San Carlos, Logan EIec. .. .. .. . .. .. ... 415-594-0700 
CO Englewood, Industrial EIctrl1s. .••....•. 303-894-9444 
CT Shelton, Century EIec. SUpp. ..•••.•••• 203-736-2684 
MD Bellsville, PSI ......................... 301-937-4960 
MD Columbia, D. K EIcIms. ............... 301-995-1950 
MN Mpls., Glenmark, Inc. ... : .............. 812-941-4825 
WA Seattle, Radar EIec. ................... 509-747-3053 

ELECTR 

ELECTRONIC CONCEPTS, INC. Box 627 E, 
Eatontown, NJ 07724, Tel: 201-542-7880, Telex: 
7107226661; EmpL: 240; Sis. Mg,: Phifip N. Lepore 
....... ! .................................. , A·1072-10n 

Local Sales Offices & Reps 
AZ Tempe, Piper Sis. Co. ................. 612-949-0048 
CA Colton, EIc1m. Concepts, Inc. .......... 714-824-2525 
CA Le Mirada, Select Elc1rns. ............. 714-739-6891 
CA Los Gatos, Elctrn. Concepts, Inc. ...... 408-395-4224 
CA San Jose, Landia SIs. Grp. •........... 408-28().5695 
CO Aurora, Sage SIs. ..................... 303-75().35Q1 
FL Sunrise. Electronic Concepts, Inc. ..... 305-748-4604 
IL Wheaton, EIc1m. Concepts, Inc ........ 312-668-874'7 
MA Wakefield, Omni-Rei> ................. 617-245-4511 
MN Minneapolis, Components Grp ........ 612-374-1250 
MO Grandview, Harris-Hanson Co. ........ 816-783-6200 
NJ Englewood Cliffs, Ed Glass Assocs. 

........... ,' ............ 201-592-0200,212-586-8440 
OR Portland, Components West .......... 503-684-1671 
MO St Louis, Harris-Hanson Co. .......... 314-432-3611 
PA Lansdale, Industrial Camps., Inc. ...... 215-368-3382 
TX Austin, Milred Assocs.. Inc. ............ 512-459-8602 
TX Houston. Milred Assocs., Inc. .......... 713-937-0127 
TX Richardson, Milred Assocs. Inc. ....... 214-844-6731 
UT Satt Leke City, Sage Sis. .............. 801-487-5451 
WA Seattle, Components West ............ 206-685-5880 

Local Distributors 
IL Chicago, Nep Elctms. ................. 312-625-8400 
NJ Teterboro, Eicon Sis. ................. 201-288-8170 
TX Dallas, R V. Weather10rd ............. 214-931-7333 
1X Houston, R. V. Weatherford ........... 713-688-7406 
WI New Berlin, Nap EIc1ms. .............. 414-785-9100 

ELECTRONIC CONNECTOR DIV., Midland-Ross 
Corp., One AIewHe PI. Cambridge, MA 02140, Tel: 617-
491-5400; Sis. Mgr: Jim Gomes; Di8l. Mg': Karen 
McMillan 

FUll LINE 
AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

I. COB P 0 BAT B D 

2478 Fletcher Dr, los Anlelts, Calilarnia 90039. 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 

~~ 
OtllD" --, ' . 

r----" -1 I . 

;~,= i ~,~:~ .. oo"n LINE UNDER SWITCHES 
SECTION 5100 

FREE LINECARD AND 
CATALOG ON REQUEST 
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ELECTR 
Ei..EcTRoNIC CONTROLS. INC. SEll Tamarack Ave.. 

Brea. CA 92621. Tel: 71 .... 99~50; EmpL: 9 

ElECTRONIC CONTROLS DESIGN, 13626 S. 
Freeman Rd. Mulino. OR 97042, i"~: 503-II2IMIloa. Telex: 
703674 ECDINC UD; EmpL: 103; Sis. Mgr: Rex 
Breunsbach 

ElECTRONIC CONVENTIONS. INC. P.e. Box 92275. 
Worldway f'osIal Ctr. Los Angeles. CA 90009. Tel:· 213-
772-2965; Sis. Mgr: William C. Weber. Gen. Mgr. 

ELECTRONIC DEV. CORP •• 11. Hamlin ~ i3oston, MA 
02127-4198, Tel: 617-268-9698, Telex: 951596; i=sc N<>: 
)2619; Sis. Mgr: R a Ross ............. 00121.3-1215 

Local Sales Offices & Reps , 
AI- Huntsville, MOCO ..... : ....... '. . . . . .. 205-881-5968 
AZ Phoenix, R A MayesCo.: ... .. ... ..•. 602-279-5243 
CA Costa Mesa. F~. Luc8s. Wolf ..... 71 .... 751'7512 
CA Hayward, Feeger. Lucas. WoH ........ 415-786-9070 
CA San Diego, Feeger.'Luc~ W9H ....... 619-2n-0993 
CA Van Nuys, Feeger. Lucas, WoH ....... 213-989-5237 
CO Englewood, R A Mayes Co.' .......... 303-761-9447 
FL' Winter Haven. Lee Assocs. .. .. .. . .... 1$13-294-5815 
IL Hoffman Estales, Carvel Engrg. ....... 312-885-8800 
IN CarmelBerndl Assot:s. ................ 317-844-0114 
KS Overland Park. Ramsey Assts. ,....... 91.3-649-6996 
MD Gaithersburg. Powell-Pendargiaph .... 301-921-4200 
MA Hudson. Datarep ....... : .............. 617-481-0333 
MI Hazel Park, Tiby Co. .. .............. ;. 313-547-3550 
MN Edina, Carvel Engrg. & SIs. ............ 612-B35-79~9 
Me St Louis, Ramsey Assocs. ....... :.... 314-878-5042 
NM Albuquerque, R A Mayes Co. ...... ,. 505-292-2330 
NY E. Syracuse. Ossmann Instrs. ......... 315-437-7052 
NY Rochester. Ossmann Instrs. .........•• 716-442'6990 
NY' WhHe Plains. Cane Techn. Sis. ........ 91 .... 694-9240 
NC Raleigh. Lee Assocs .................. 919-848-8818 
OH Cleveland, Tiby Co. ................... 21&-371-5335 
OH Dayton, Tiby Co. ...................... 513-277-3622 
OR Portland, Tilpp Engrg. Sis. ............ 503-244-7265 

~ PA Willow Grove,Powell-!'endergraph ... 215-657-0330 
TX Dallas, Tech Rep Mklg. ............... 21 .... 241;2434 
TX EI Paso, R A Mayes Co. ..... '." : ..... Enlerprise 750 
TX Kemah. Hi Tech Sys. ................. 713-783-3656 
UT West Jordan, R A Mayes Co. ......... 801-292-6781 
VT Bu~ington, Data Reps. ................ 802-864-0933 
VA Richmond. Powel~Pendargraph ....... 804-270-1400 
WA Bellevue, Topp Engrg. Sis. ............ 208-747-5400 
WI New Berlin, Carvel.Engrg. ...... ' ....... 41 .... 784-7007 

ELECTRONIC DEVELOPMENT .LABS. See EDL Inc. 

ELCTRN. DEVICES. -21 Gray Oaks Ave.. Yonkers, NY 
. 10710. Tel: 91 .... 965-4400. TWX: 710-560-0021; Empl: 
200; Sis. Mgr: Dennis Daan; Dist. Mgr: Dennis Daan 

ELECTRONIC ENCLOSURES,Div. Wyle Labs, 225 
South Aviation Blvd. El Segundo, CA 90245. Tel: 213-643-
8181. TWX: 910-348-6699; FSC No.: 09097; Empl: 400; 
SIs. Mgr_' Hillard W. Sorey .... : ................. Col056 

Local Sales Offices & Reps 
AL HuntsVille, MaGIQ M!dg. Assocs.. . . . . . .. 205:833-9630 
CA Campbell. Carlson, Bob ............... 408-370-1264 
CA Los Angeles, Chris Allen Elec. Eru;l , .. 213-643'8181 
CA San Diego, De laTorre & AsSocs. ..... 213-323-09112 
CO Denver. OdysSey 1 ..... , ......... , ... 303-~3555 
FL Palmetto. Southeast Tech. SIs. •. Inc. ... &13-729-3112 
IL Elmhurst Scott Assocs. ........ .... ... ... 312-279-5881 
MD Randallstown. Imagitron SIs. Co .... " .. 301-521-2020 
MI Jackson. Norwood Scroggs Co. · ....... ·517-750-1170 
MN St Paul, ChMes E. Bohlig & Assocs. ...... .' .... , ..... 

612-944-8404 
'NJ Pennsauken. Elctrn Encls. ., ... ,...... 609-665-8810 
NJ Randolph. D. Despins Elctm. Encls.. .. 201-361-2864 
NM Albuquerque, Odyssey 1, ,............. 505-265-6645 
NY Binghamton. Precision Sis. ............ 607-648-8833 
NY Liverpool. Precision S~" ..... '" .. " ..... 315-451-3480 
NY Pittsford, Precision SIs. .~' .......... : .. 716-381-2820 
NY Pleasant Valley. Precision Sis. •. , ....... 91 .... 835-3233 
NY Syracuse. Precision Sis. ... :" . .'. .. .. ... 315-472-3010 
OH Dayton. Technical eves: Co. ,.: ...... ,. 513-890-6811 
OR Portland, Jas: J. Backer Co. .... ,.,.... 503-297-3776 
TX Houston, Zonk Engrg. Co ............ ,. 713-895-913·1 
TX 'Richardson, Zonk Engrg. Co, .......... 21 .... 2~7651 
WA Seattle, Ja.. J. Backer Co ............. 209-285-1300 

ELECTRONIC ENGRG. CO. OF CA'-; seEi EECb 

ELECTRONIC HARDWARE, 320 Broad Hollow Rd. 
Farmingdale, NY 11735, Tel: 5.18-752-1950; Empl,: 100 t 

Manufacturers and Sa.las . Offices Directory 

ELECTRONK: INSTR. & .SPECIALTY CORP •• 42 
Pleasant St, Stoneham. MA 02180. Tel: 617-438-5300. 
Telex: 948-025; FSC N<>: i 4908; Empl:. 180 . 
." .............. , ... ' ..... , .......... , ....... &01344-1345 

Local SafeS Offices & Reps 
At; HUntsville. JWL AsSocs. ..... . .. .. .. ... 205-8Bt-()413 
AI- Huntsville, REMCO (Rakes Engr. & MkIg. Corp.) 

........ , ...................... :.: ...... 205-533-3783 
AZ GlenQale, .Southwest EIcIm MkIg.· .• , ... 602-278-0500 
CA Escondido, CiroliaEIcIm Sis. Inc. .: ... 619-489-2452 
CA Granada Hills, C & W Camps. ....... '" 213-368-4032 
CA Hayward, Pacific Mldg.!nc ............. 415-887-1620 
CA San Diego, Cirolia Elctrn SIs. .. '" ...... 619-743-3015 
CO Golden, J. F. Hurlbut Co. .............. 303-279-7796 
FL Lighthouse Point, Jack Krutak & Assocs. 

.. , ......... ' .... , ........................ 305-941-6544 
GA AIIanta, REMCO (Rakes Engr. & Mklg. Corp.) 

....................................... 404-447-6937 
IL i~.LincolnWood. Sallro & Assocs. Inc. •.. 312-6n-9720 
IN Carmel Brainard-Wilson MkIg. ........ 317-644-2800 
MD Woodbine, Naudain Assocs.-SouIhern 

.. , .......... ,., .................... , ... 301-442-2270 
MA SIoneharn,E'I&S ......... ' .... ; ...... 617-438-5300 
MN MinneapoUs, Peterson Sis. & Assocs. 

. .. . .. .. . . . . .. . .. .. . .. . . .. . . . .. . . .. .. .. 612-944-0030 
NJ Perth Amboy. Astrorep ............. 201-~O/51 
NY Babylon. Aslrorep ..................... 516-422-2500 
NY Buffalo. Lynn AssOcs..Inc. ............ 718-631-0054 
NC Raleigh. REMCO ........... , ......... 919-1j47-5079 
OH Cleveland, Jim Finnegan & ·Co. ....... 216-23B-59Q5 
OR Portland; SPS EIctms. ................ 503-297-6919 
PA Norristown. RillCO-January Inc. ........ 215-831-1414 
PA Willow Grove, Harry NashAssoc. ..... 215-657,2213 
TX Dallas, P. J. Seanlon Co. Inc. .......... 21 .... 231-4661 
UT SaR Lake City, J. F. Hurlbut Co. ...•.•. 801-973-4443 

. WA Redmond. SPS Elclrns. ............... 206'323-4.140 
WA Sealtle, SPS Elctms. .................. 206'323-4140 
WI Lake Mills, Sallro & Assocs. ........... '414-64,8-2605 

Local Distributors . 
CA San Jose. cyp,eSs Elctms. ...........• 408-945-8400 
CA Santa Clara, Cypress Elctrns. ......... 408-727-7080 
CA Torrance. Cypress Eli:tms. ............ 215-530-1900 
CT New Havan. The Greene-Shaw Co .. ,. 203-397-0710 
MD Columbia, DK Elctms. : ............... 301-995-1950 
MA Billerica, A W. Mayer Co .............. 617-229-2255 
MA Newton. The Greene-Shaw Co. ..:.... 617'969-8900 
NJ Faioown. Relay sPecialties ........... 201-797-3313 
NY Lynbrook, "-less Radio Corp. ....... 516-593-2121 
NY Troy. Trojan Elctm. Supp. Co ......•... 518-274-4481 
OK Tulsa, Radio. ·Inc. .. ........ : .. . .. .. ... 918-587-9123 
TX . H(JustQll. Gaumer Co. ................. 713-460-5200 

ELCTRN. INSTR. & SPEC. CORP .• MC DIV, See 
MillenComps. 

ELECTRONIC KITS INTL. INC. 791 Redrock Rd .• St 
. George, UT 84770. Tel: 801-628-3627; Sis. Mgr: Gary 
Gi~n; Dist. Mgr: Charles Meinkey , 

ELECTRONIC MEASUREMENTs.- 405 Essex Rd., 
. Neptune, NJ 07753, Tel: 201-922-9300. T!'lex: 132-424; 

Empl.: 250; ~s. Mgr:'Charles Lehma"n : ... 001622-1625 

Local'Sales Offices & Reps 
AL Huntsville, Sci. Devices ............... 205-.53&-1969 
AZ Phoenix, Sci Devices ................. 602-'957-0401 
CA ~ntington Beach. Sci. Devices ....... 714-840-3501 
CA San Diego. Sci. Devices; .. : .......... 619-573-015'7 
CA San Jose, Sci. Devices· .... , .. .. .. ..... 408-554-0455 
CO Broomfield. Sci. Devices' , ...... '. : .. " 303-469-5145 
FL Orlando. Sci. Devices.> ... ," ........ , ... 305-841-8180 
GA Marietta, Sci Devices •.......... ,..... 4.04-427'8660 
IL Chicago, CornIel ............ , .... " .... 312-539-4838 
IN Indimiapolis, Cornie!. ................... 317-253-1681 
IA CedI!( Rapids, CornIel .. " ....... , .... 319-377-9434 
MA Winchester. FJS Assoc ................ 617-729-3135 
MI Soulhfield. CornIel .................... 313-358-2510 
MN Wayzata, CornIel ........... , ......... 612-478-1551 
NM Albuquerque. Sci. Devices .,.......... 505-683-3668 
NY East Syracuse, Ossmann Insts. ....... 315-437-7052 
NJ Ridgefield. Rical Assocs. .............. 201-945-5250 
NC . Winston-salem, Sci. Devices .......... 919-765-5776 
OH Dayton. WKM Assoc. . , ....... "' .. .... 513-434-7500 
PA Pittsburgh, WKM Assoc. ........ .. .... 412-892-2953 
PA Plymouth Meeting. Electronic ~klg. Assocs. 

.......... , ..................... ,." ... 215-828-7400 
TX Austin, Alphalech ..................... 512-458-9179 

WA BelleVue. AI Smith Co. ................ 206-746-6770 
WA Vancouver. AI SmIth Co. .•.••.••..••.. 206-892-9912 
WI New BerlIn. CornIeI .•.•..•........•... 41 .... 544-6042 

ELCTRN, MOLDING CORP .• 96 Mill St, Woonsocket, RI 
02895. Tel: 401-769-3600, TWX: 710-387-1350; FSC No.: 
17117; EmpI.: 3&.0; SIS. Mgr: Scott R Tete; Dist. Mgr: 
Irene S. DulUda .....•. '. CoI186-1188, 1698, 1708-1109 

Local Sales dttiCes & Reps 
AL Huntsville, Cartwright & Bean of GA .. 205-830-1540 
AZ. Scottsdale,. EDP & Assocs., Inc. ....... 602-991-6119 
CA Huntington. Beach. Pegasus .......... 714-964-8731 
CA Mountain View; West Merk Assocs. ... 415-969-1700 
CA TorranCe, EMC ....................... 213-325-5801 
CO EngleWood, Delta Sis.. Inc. .•.....•.... 303-799-0646 
FL Deerfield Beach. Cartwright & Bean of FL 

.................. '" , .. , .. . . .. . .. .. . .. 305-42S:34oo 
FL oriando, Cartwright &. Bean 01 FL ..... 395-422-4531 
GA AIlanta. Cart.(lright & Bean 01 GA ..... 404-233-2939, 
IL . Oak Brook, Winner Co. .. .. .. .. .. .. ... 312-655-3545 
IN F~ Wayne, Dariton Mklg. .............. 219-627-5525 
KS Shawnee Mission, Lowel~gas & AssOcs. 

............ , ......... , .............. ,. 913-831-3515 
LA Kenner. Cartwright & Bean of TN ... ,. 504-486-0020 

. MD Pasadena, Macrolech Assocs. ......... 301-437-5588 
MA Needhiun Heights, Todino Eilgrg. Sis, 

, ........ , ...... , ....... .' .............. 617-444-7925 
MI Ferndale. HilHronics, Inc. .............. 313-398-5556 
MN Hopkins, The KHs Co ................... 612-933-1888 
MS Jackson.Cartwrighl & Bean of TN .... 601-981-1170 
Me St LOuis, LOwel~Kangas & AssoCs. ... 31 .... 821-4050 
NJ Englewood, Harold Gray Assocs. ..... 201-894-0894 
NJ Sicklerville, Brown AsSocs. ..... ,...... 609-629-2240 
NY Binghamton, Empire Tech. Assocs. ... 607-7'12-0651 
NC Charlotte, Cartwrighl·& Bean of GA ... 704-3n-5673 
NC Raleigh. Cartwright & Bean of GA ... o', .919-781-6560 
TN Knoxville.Cartwrighl&.BeanafTN ... 615-693-7450 
TN Memphis, Cartwrighl & Bean of TN ... 901-276-4442 
TX Austin. Mil-Rep Assocs. ............... 512-459-8602 
TX HOUSlon,'~iI-Rep Assocs. ....... o' .... 713-937-0127 
TX Richardson, Mil-Rep AsSocs. .......... 21 .... 644-6731 
UT • Satt Lake City, DeII8 SIs.. Inc. .' ........ 801-487-7571 
Can Bramplon. Onl. Clark-Hurman Assocs. 

..... , ........ , ... , ... , .................. 416-453-1118 
Can Nepean. Ont, Clerk-Hurman AsSocs. .. ' 613-727c5626 

Local Distributors 
AI- Huntsville, Electro-WiSe, Inc. .... ,.,... 205-830-4764 
AZ Phoenix. Heilind Elclrrn;. ........ : ...... 602-437-1060 
CA EI Segundo.Force EIcIrri ............. 71 .... 522-1324 
CA San Jose. Fotce EIctm, ....... '.:".... 408-943-1324 
CO Denver. CSI.D. .. ..... :................ 303-292-9594 
CO Wheal Ridge, ACT .................... 303-4212-9229 
CT . B91hel Heilind Elctms. .. ....... :...... 203-797-8600 
CT !lrid9eport, Millenium Elctrns. ., , . '" . .. 203-372-2037 
FL MelbOurne, Action Elclrns. ............ 305-725-4920 
FL Orlando. Axlech Elctms. ................ 305-291-1681 . 
Il Elk Grove Village. Nu Way Elclms. .... 312-437-7120 
IA Cedar Rapids,Bergquist· ............... 319-2n-515S 
MD Columbia, Azlech Elclrns. .,........... 301-995-1760 
MA Boston. Vector SIs. ............. .'...... 617-787-2790 

'MA Burlington. Heilind EIctms. .........•.. 617-272-5610 
MA Woburn, EPC .. , ........... :.......... 617-935-0400 
MI Grand Rapids, Calder Elclms ....... ,.. ,618-698-7400 
MN Minneapblis, Bergquisl .... , ... ,....... 612~5-2322 
NJ Pennsauken, RESCO E.ictrns. •.. ,...... 609-662-4000 
NJ Union. Meridian Supp. Co. '. . . . . . . . . . .. 201-839,8665, 
NM Albuquerque, Betatron ..... :.......... 505-344-2381 
NM AlQuquerque, International Elctrni ., ... 505-345-8127. 
NY Bohilmia, Lt. Car-Lac Elclrns. .. , •.... , 516-567-4200 
NY Lynbrook. U, PeerlesS Radio Corp ... " 516-593-2121 
NY' Millbrook, ViIIl!(reai Elctms. , .... , ..... 914-677-3447 
NY Rochester. Masline Elclrns. ' ..•..•. :... 71 8-54B-5~13 
NY Suffern. Nobel Elctrns. ................ 91~57-45oo 

. NC Raleigh, Southeastern Elclrns. .... , ... 919-828-2311 
OH Cincinnati. Schuster EIctt'r1& .......... 513-489-1400 
OH Twinsburg, Schuster EIcIrils. ... : ...... 218-425-8134 
OK Tulsa, Altair Co. ............... ;........ 918-252-5781 
OR Beaverton, Norvac EIClms. ... , ...•.. : .. 503-644-1025 
PA Allentown, Lehigh Elctms. ............. 215-433-3045 
TX Austin. Allair Co ..... '": .. , .......... ''', 512-B37-497\) 
TX Austin. Heilind Elclrns. ; ... :, ... " .. , ... 512-934-971..1 
TX Dallas, tleilind Elctms. ................ 21 .... ~1-2050 
TX Dallas, Internationai Elclms. .......... :. 21 .... 233-9323 
TX EI Paso. International EIClrn$. .•.. ,.,... 915-598-3406 
TX Houston. ARair Co. .. ........... '" ...... 713-462-3029 
TX Houston, Lenert Co. .. .. . .. .. .. .. . .... 713-225-1465 
TX Richadson, Altair Co. • '" ....... ,"" .... 21. .... 231-5166 

670 Ado Dept. EM to address to tell them you saw it in EEM. EiM1985 



Manufacturers and Sales Offices Directory 
ELECTRONIC NAVIGATION INDS, Emerson 

Electric Co.. 100 Highpower Road, Rochester, NY 
14623, Tel: 716-427-8300, Telex: 671-1542 ENI UW; FSC 
No.: 10226; EmpL: 200; Sis. Mgr: Leonaro A. Benedict 
..............•......... " ...•.. " ....•. '" 001008-1009 

Local Sales Offices & Reps 
AL Huntsville, W. A. Brown Instrs. . . . . . . .. 205-883-8660 
AZ Tempe. Trembly Assocs. .•............ 602-967-2058 
CA Los ARos. Jay Stone Assocs. ......... 415-948-4563 
CA Los Angeles, McDougall/MClaughlin Co. 

...................... : ...•............ 213-477-8558 
CO Wheat Ridge, Trembly Assocs. . . . . • .. 303-421-8900 
FL Orlando, W. A. Bro~ Instrs. •.... :.... 305-425-5505 
GA Norcross, W. A. Brown Instrs. . . . . . . . .. 404-441-2980 
IL Elmhurst Sector Engrg. ............... 312-530-7850 
IN Indianapolis, Sector Engrg. ............ 317-842-1120 
KS Overlend PaJk, Ramsey Assocs. ...... 913-849-6996 
LA Mandeville, W. A. Brown Instrs. ........ 504-626-9701 
MD Silver Spring. Gawler Knoop Co. ...... 301-589-4406 
MI Madison Heights, WKM AssOcs. ...... 313-588-2300 
MN Minneapolis, Sector Engrg. ............ 612-593-1809 
MO Maryland Hgts., Ramsey Assocs. .. . .. 314-878-5042 
NV Las Vegas, Trembly AssOcs. ...•...... 702-739-9770 
NH Nashua, JPR Elctm. SIs. .............• 603-689-8285 
NM Albuquerque, Trembly Assocs. ........ 505-266-8616 
NY Great Neck, RTI, Inc. .................. 516-629-3770 
NC Durham, W. A. Brown Instrs. .......... 919-479-5200 
OH Dayton, WKM Assocs ................. 216-434-7500 
OH Independence, WKM Assocs. ......... 218-524-5930 
PA Mechanicsville, John Ball Assocs. .... 215-794-7075 
PA Pittsburgh, ~ Assocs. .......... .•.. 412-892-2953 
SC Columbia, W. A. Brown Instrs. ......... 603-798-8070 
TN Qakridge, W. A. Brown Instrs. ......... 615-482-5761 
TX Houston, Lear Assocs. ................ 713-488-7883 
TX Richardson, Lear Assocs .............. 214-231-5368 
UT Saft Lake City, Trembly Assocs. ....... 801-486-5292 
WA Bellevue, Sci. DYes. Northwest ..... '" 206-747-5169 
WI Milwaukee, Sector Engrg. ............. 414-352-8260 
Can Toronto, Rayonics ScIentific ........... 416-736-1600 

ELECT. PREC. COMPo CORP .. 11 W. Sandford Blvd, 
Mt Vernon. NY 10550, Tel: 914-664-2333; FSC No.: 
751l98; Empl.: 8; Sis. Mgr: Don Edwards 
................................. A01603, 1868; 001217 

Local Sales Offices & Reps 
CA Granada Hills, W. H. Inds., Inc. ........ 213-363-3910 
CO Denver, Midwest Meridian CoIp. .. .... 303-341-7550 
IL Elk Grove Village, Midwest Meridian Corp. 

.. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . ... 312-840-9540 
IA Cedar Rapids, Midwest Meridian Corp. 

. .. . . . . . . . ... . . . .•. . .. . . .. . . . . . . . . .. ... 319-365-6561 
MA Andover, Wilfiam Crawford Assocs .... 617-470-2122 
MN Prior Lake, Midwest Meridian Corp. ... 612-447-8222 
Me Marylan Heighls, Midwest Meridian Corp. 

.. . . .. . .. . . . .. . . .. .. . . . . .. . . . . . . .. .. . ;. 314-878-4441 
OH Fairbom, Midwest Meridian Corp. ..... 513-879-7100 
TX Fort Worth, Midwest Meridian Corp. ... 817-654-2132 

. WA Kirkland, W.H. Industries .............. 208-827-1024 

ELECTRONIC PRODS. CORP., Interstate IOOl Plaza, R 
Q #5, YO(k, PA 17402, Tel: 717-767~6517; Empl: 16; Sis. 
Mgr: M. E. Lehman; Dis!. Mgr: M. E Lehman 

ELECTRONIC RELAYS, 30 Plaza Dr., Westmont, IL 
60559, Tel: 312-789-8168, TWX: 910-991-3903; FSC No.: 
53087; EmpL: 29; Sis. Mgr_' Barbara Breibach; Dis/. Mgr: 
Barbara Breibach 

ELECTRONIC RESEARCH CO., 7618 Wedd St, 
Overland Park, KS 68204, Tel: 913-631-6700, TWX: 910-
749-8477; FSC No.: 13571; Empl.: 60; Sis. Mgr: Charles 
D~1er .......................................... A01362 

Local Sales Offices & Reps 

Frequency Product 
NJ Riverdale, Camp-Tech SIs. ......... :.. 201-935-5454 
NJ Union, Comp-Tech SIs. .............. ..201 :667-2484 
NY New Hyde PaJk, Cornp-Tech SIs. ..... 516-593-2628 

ELECTRONIC SOLUTiONS, 9255 Chesapeake Drive, 
Sen Diego, CA 92123, Tel: 619-292-0242, 800-854-7086, 
TWX: 910-335-1169; FSC No.: 61061; Empl.: 90; Sis. Mgr: 
R J. Felker; Dist. Mgr: Kim E Mamer .... 001084-1086 

Local Sales Offices & Reps 
AL Huntsville, Remco , .................... 205-533-3763 
AZ Tempe, Mar Tech ...................... 602-968-4944 
CA Anaheim, Quaftech SolJlh ............. 714-639-9820 
CA Brentwood, Quaftech SolJlh ...•....... 408-732-4800 
CA Los AngeleS, Quaftech South .•....... 805-495-7100 
CA Sen Diego, Mesa Engrg. .............. 619-278-6021 
CA Sunnyvale, Quaftech .................. 408-732-4800 
CT Canton, Betl Controls ................. 603-882-6984 
FL Melboume, Southeastem First Rep ... 305-259-6373 
GA Atlanta, Remco ....................... 404-447-6937 
IL Chicago, Mar-Con Assocs. ............ 312-675-6450 

IA Des Moines, The Beams Co. .......... 515-255-1148 
KS Shawnee MiSSion, The Beams Co ..... 913-831-0300 
MD Rockville, Spectro .......... .. .. .. .... 301-294-9770 
MA Nashua, Bell Controls .. . . . . . . . . • . . . .. 603-882-6984 
MI Uvonia, Lowell Wendt ................ 313-464-2722 
MN Minneapolis, Micro Res. .. .. .. .. .. .. .. 612-830-1454 
MO St Louis, The Beams Co. ............. 314-434-8448 
NH Nashua, Bell Controls .. . . . . . . . . . . . . .. 603-882-6984 
NM Albuquerque, Mar Tech Assocs. ..... .' 602-968-4944 
NJ Springfield, Gebhardt MkIg. ........... 201-376-4415 
NC Raleigh, Remco ...................... 919-847-5079 

• OH Cleveland, Gaotronlx . . . . . . . . . . . . . . . .. 218-526-2535 
OH Trotwood, Geotronix .................. 513-252-6700 
OR Portland, Thorson Co.. N.W. ........... 503-844-5900 
PA Jenkintown, Monument Tech. Assocs. 

.. . . . . . .. .. . .. . . . .. .. . .. . .. .. .. . . .. . ... 215-884-3737 
TX Austin, Acudata ....................... 512-478-1018 
TX Houston, Acudata ..... .. .. .. .. .. .. ... 713-580-2451 
TX Plano, Acudata ....................... 214-424-3587 
WA' Bellevue, Thorson Co, N.W. . .. :.................... & 
WI Waukesha, Computer & Sys. Sis ...... 414-544-1141 

Local Distributors 
CA Mountain View, 110 Sis., Inc ........... 415-968-1080 
CT Danbury, Pilgrim Elctms. .............. 203-792-7274 
can MIssIssauga, Ont, Allan Crawford Assocs. 

.............................. : ........ 416-678-1500 

ELECJ:RONIC SI?ACE SYS. CORP. Old Powder Mill Rd., 
Concord, MA 01742, Tel: 617-369-7200. Telex: 923480 
ESSCO WCRD; FSC No.: 15175; Empl.: 62; Sis. Mgr: 
Susan M. CUevas 

ELECTRONIC SPECIALISTS, 171 South Main St, Natick, 
. MA 01760, Tel: 617-655-1532, 800-225-4876, Telex: 955-

329 ATTN: ESP; Empl: 42;' Sis. MgT: Alice Brown 

ELECTRONIC SPECIALTY DIV., ElecSpec Corp., 
14511 N.E 13th Ave.. Vancouver, WA 98668-3501, Tel: 
206-574-5000, Telex: 360-453, TWX: 910-469-8782; FSC 
No.: 98927;Multiple; Empl.: 250; Sis. Mgr: L Fuller 
.....................•.•............. : ..... a01346-1347 

Local Sales Offices & Reps 
CA Anaheim, Gabriel & Assocs. .. . . . . . . .. 713-686-0680 
CA Sen Jose, Ruppert Sis. & Engrg. .... .. 408-998-8717 
CT Bathe~ Livers-Polk Assocs. ........... 203-744-1426 
FL Lighthouse Poin\, Jack Krutek & Assocs. 

. .. . .. .. . . .. . . . . . . . . . .. .. . .. . . .. .. . .. .. 305-941-6544 
KS WIChita, 8AKA Corp. .................. 316-682-8411 
MD TImonium, Eastern Comp. . ..•........ 301-561-5811 
MN Hopkins, The KHs Co .................. 612-933-1688 
NJ Madison, Livera-Polk Assocs .......•.. 201-377-3239 
NY Glen Head, Livera-Polk Assocs. ....... 516-759-9300 
NC Raleigh, Eastem Camp. ............... 919-787-3416 
PA West Conshohocken, Eastem Comp . 

....................................... 215-825-6610 
TX Dallas, MARCOM ..................... 214-351-4521 
TX Houston, MARCOM ................... 713-271-5635 
VA Annandale, Eastern Camp. ............ 703-354-0723 

ELECTRONIC SYS. & PROGRAMMING, See 
Augat/ES)sP, In<;. 

ELECTRONIC TRANSFORMER CORP., P.O. Box 168, 
Totowa, NJ 07511, Tel: 201-942-2222; FSC No.: 72149; 
Empl.: 130; Sis. Mgr: Dan Rovine 

ELECTRONIC TRANSISTORS, 112-15 Northem Blvd, 
Flushing. NY 11368, Tel: 212-651-7200, Telex: 96-0173; 
FSC No.: 12045; EmpL: 45; Sis. Mgr: Mike Byrnes; Dis/. 
Mgr: Mike Byrnes . 

ELECTRONIC TREND PRODS., 10080 N. Wolfe Rd, Ste. 
372, CUpertino, CA 95014, Tel: 408-998-7401, Telex: 
345516; Empl.: 3; Dist. Mg': Gene Salven 

ELECTRONIC WATIMETER CO. 2275 Sixth St, 
Sarasota, FL 33577, Tel: 813-953-5355; Empl.: 6 

ELECTRONIZED CHEMICALS CO. Div. of High 
Voltage Engrg.i 23 Industrial Way, Wilmington, MA 
01687, Tel: 617-657-6030, Telex: 68-17284 

ELECTRON-MACHINE CORP. Box M, Umatilla, FL 
32784, Tel: 904-669-3.101, Telex: 58-4300; Empl.: 55; Sis. 
MgT: S. K Kemp V.P. Mktg 

ELECTRON PRODUCTs, 2084 Cen\raIAve.. Duarte, CA 
91010, Tel: 818-359-8281, Telex: 910-333-9810; FSC No.: 
99515; Enipl.: 65; Sis. Mgr: Ann Meunier; Dis!. Mgr: Ann 
Meunier 

ELECTRO-NUMERICS, 1811. Reynolds, Irvine, CA·92714, 
Tel: 714-250-1501, Telex: 68-5612; FSC No.: 51686; 
EmpL: 24 

ELECTR 
ELECTRo-oPTlCAL INOS., Box 3770, Santa Barbara, CA 

93130, Tel: 805-984-6701', Telex: 65-8427; Empl: 130 

ELECTRO-PACIFIC, 5782 Thomwood Dr, Goleta, CA 
93017, Tel: 805-964-0751; FSC No.: 29853; Empl.: 60; SIs. 
Mgr: Verne WhHe 

ELECTRO PHYSICS, 1910 West Birchwood Ave.. 
Chicago, IL 60626, Tel: 312-274-9689; Empl: 6; Sis. Mgr: 
Abe Siegelman 

ELECTROPHYSICS CORP. 48 Spruce Sl, NIJlIey, NJ 
07110, Tel: 201-687-2262, Telex: 842277 

ELECTRO-PREP, L TO., At 28A, P.O. Box 437, Cataumet 
MA 02534, Tel: 617-563-5559;, Sis. Mgr: J. Anderson 

ELECTRO-RACK PRODUCTS CO. 1742 S. Clementine 
St, Anaheim, CA 92802, Tel: 714-776-5420; FSC No.: 
26073; Empl.: 25; Sis. Mgr: Allen Benson 

ELECTRO RENT CORP, 4209 Van Owen Place, Burbank, 
CA 91505, Tel: 818-843-1221, Telex: 314225, TWX: 910-
498-2238; Empl.: 350; Sis. Mgr: R Tarullo 

ELECTRO SCIENTIFIC INOS., 13900 N.W .. Science PI<. 
Dr., Portland, OA 97229, Tel: 503-841-4141, Telex: 474-
2084; FSC No.: 11837; EmpL: 1100; SIs. Mgr: Dick Donaca 

Local Sales Offices & Reps 

Impedance Measuring Devices 
CA Anaheim, Gary Ingbretson ............. 714-995-2141 
TX Austin, Pete Fuggar ................... 512-258-7362 
PA Sewickley, Charles Molitor ............ 412-255-1577 
NC Cary, Gay Gasque .................... 919-481-0058 
OR Portland, Sian Grassel ................ 503-841-4141 

Laser Trimming & Processing Systems 
IN Kokomo, Doug Goad ................. 317-453-9293 
CA San,Jose, Torn Whije ................. 408-243-8700 
GA Rosewell, Jack FedOn . . . . . . . . . . . . . . .. 404-998-0545 
MN MinneapoHs, Tom Goodnow .......... 612-870-9192 
NH Nashua, Roy Johnson ................ 603-688-7605 
NJ Mt Laure~ John Alpaugh ............• 609-235-2474 
OR Portland, Stan Gressel/Russ Schlager 

., .............. 1 ....................... 503-841-4141 
TX Plano, Doug Dickinson ............... 214-887-4847 

ELECTRO SPACE FABRICATORS, 300 W. High St, 
P.O. BOX 67, Topton, PA 19562-0067, Tel: 215-682-7181; 
Empl.: 205; Sis. Mgr: T. Roth ............ Co1054-1055 

Local Sales Offices & Reps 
AL Huntsville, Mackan, Smijh & Assocs. .. 205-539-8000 
CA Irvine, Vale Assocs. ............. 714-551-4004,4821 
CA SanJose,SiliconVaileySIs. .......... 408-288-7510 
CA Sen Jose, Silicon Valley SIs. .......... '408-371-8814 
CO Boulder, Starsales .................... 303-440-4193 
CT Bridgeport, Betronic Assocs. .......... 203-374-6404 
FL Lighthouse Point, Jack Krutek & Assocs. 

. . .. .. . . .. . . . . .. .. .. .. . . . . . .. .. .. .. .. .. 305-941-6544 
R. Madeira Beach, MacKay, Smith & Assocs. 

.. ..................................... 813-393-7144 
FL Orlando, MacKay, Smith & Assocs. : .. 305-277-1513 
GA Norcross, MacKay, Smith & Assocs" .. 404-449-7444 
IL Northbrook, Raines & Assocs. ... • . . .. 312-498-0890 
MD Pikesville, Imagitron Sis. ........ .. .... 301-521-2020 
MD Pikesville, lmagitron SIs. Co.' .......... 800-639-3592 
MA Waftham, Belronic Assocs. ............ 617-694-8400 
MN Minneapolis, Jen~Ray Sys. ............ 612-831-5060 
NJ Boonton, Winter Assocs. .............. 201-334-3434 
NY Morrisville, Promark-Electms. ......... 315-682-3310 
NY Morrrisville, Prornark Elctms., Inc. ..... 315-662-3310 
NC Charlotte, MacKay, Smith & Assocs. .. 7Q4..372-1188 
OH GaHon, James R. Bright .•............• 419-488-3767 
OK Tulsa, Advance Techn. SIs. ........... 916-664-0482 
PA Doylestown, Monteiro Assocs. ........ 215-345-5855 
PA McKean, Ecco Electms. SIs. .......... 814-476-1376 
PA McKean, ECCO ....................... 614-476-1376 
TN Chattanooga, MacKay, Smith & Assocs. 

. .. .. .. . . . . .. .. .. .. . . .. .. . . . .. .. . . . .. .. 615'899-6951 
TX Austin, Advance Techn Sis. .......... 512-459-1351 
TX Dallas, Advance Teehn Sis ........... 214-340-1300 
TX Houston, Advance Techn Sis. ........ 713-440-3888 
WA Auburn, Elctm. Sis. Northwest ........ 206-639-5808 
WA Maple Valley, Electm. Sis. Northwest .. 208-432-1002 
Can DownsYiew, Ont, Designtronics ..... 1-416-747-1171 
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ELECTR 
ElECTROSPACE SVS., INC.,' P. O. Box 831358, 

Rlchardaon, TX 75083-1369, Tel: 214-783-2004, TWX: 
91 ~7-4788; FSC No.: 33875; ErI1IL: 1,269 

ELECTRO STANDARDS LAB., INC.. p.o. Box 9144, 
ProvIdence, RI 02940, Tel:401-943-1164, Telex: 897-2057 
ESLAB; ErnpI.: 20; SIs. Mgt: R. B. Sepe; Dist. Mgt: R. B. 
Sepe 

elECTROSTATIC cdNSLTG.ASSocs.556 t.Owetl 
Ad., Groton, MA 01450, Tel: .617-448-5485; Empl: 5; . Sis. 
Mgr: Paul MaHnaric 

ELECTROSTATICS, 771 8 Clairemont MGsll Blvd, San 
Oiego;CA 92111, Tel: 619-279-1414; FSC No.: 34538; 
Empl.: 17 

ELECTRO STYLUS, 31 Cheyenne Blvd., ColOrado Springs. 
CO B0906, Tel: 303-633-5969; ErnpI.: 10; Sis. Mgr:'L F. 
Murray; Dist. Mg,: M. L Murray '. 

ELECTRO SWITCH. King Ave.. wJnooIh. MA 02188, 
Tel: 617-335-5200, '1WX: 710-388-0377; FSC Il10.: 82121; 
Empl.: 280; SIs. Mg,: H. F. PeterS ........ 1101$64-1565 

Local sales OffICes .& RePs 
AZ .Phoenix, Howe & Howe Siso .......... 602-264-7971 
CA Los Angeles, Wiley ................... 213-668-1611 
CA Moraga, W. Not! & Co. ................ 415-376-1922 
CA San Diego; Wiley Co. • ........ : ....... 619-571-2881 
CO Boulder, Camp. Prods. Sis. ............ 303-530-2800 
Fl Winter Park, Floritronics .. .• . .. . . . . ... 305-886-4818 
GA Atlanta, Holnian-Gillespie .,........... 404-992-8820 
IL Elk Grove Village, Electro Switch ..... 312-593-2225 
IA Bettendorf, H. J. Weisler & Assocs. .... 319-344-0588 
MD Galhersburg. Naudaln Assocs. ........ 301-258-5040 
MI Ferndale, Hilnronics .. / .............•. 313-398-5556 
MN SlPau~Kencotronics ......... : ...... 612-645-7717 
Me Ellisville, H. J. Weisler & Assocs. ...... 314-394-4543 
MO No. Kansas City, HJ. Weisler & Assocs. 

.... " ............ " ..... , ............. 81.6-421-1679 
NJ Fairfield, Electro Switch ........ , ....•• 201-227-6559 
NJ Marnon, Naudain ASsocs. ..•...... '.' .. 609-983-,5300 
NY Rochester, Sweeico Assocs. .... ;..... 716-225-2383 
NY Utica, Sweelco Assocs. : .............. 315-797-6721 
NO Winston-Salem, L G. WhHe Southein, .Inc. 
NC Winston-Salem, LG. WhHe Southern .. 919-725-3612 
OH Oayton, Rockford Controls ............ 513-898-5452 

e ELECTfiOSWITCH 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

FULL LIME 
AUTKORIZED DISTRIBUTO., 

~ 
ELECTRIC SWITCHES 

I • co. PO B'A T • D 

2478 FIItchIr Dr, Los AIIII1IS, Califorllia 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: ·800-421-8855 
CALIFORNIA': 800':"252-4&40 

TWX 910-321-2971 
ROTARY SWITCHES FOR 

INDUSTRIAL .CONTROL ~PLlCATiONS 

~ .. " ,1rW 
) , 

SEE COMPLETE PRODUCT 
LtNE IINDER SWITCHES 

SECTIDN 5100 
FREE L1NECARD AND 
CATALOG ON REOUEST 

Manufacturers and Salea Offices 'Dlrectory 
OH EuclId, FIockIord Controls ............. 2111-731-5260 
OH ReynoIdatug, FIockIord ControI8 ..... 014-888-5677 
PA I'ItI8Iugh. R. F. Claric ................. 412-242-9500 
SC Greenville, LG. WhHe Southern ..••.•• 803-271-()63O 
TX BelIaiIe, Brice Co. ..................... 713-888-1788 
TX Callas, Brice Co. ...................... 214-233-9808 
UT WOCIdecroaa, Camp. Prods. Sis. ••••.•. 801-292-8882 
VA Richmond, LG.WhHe Southern ....... 804-741>-7093 
WA ~,C.B. Parson$ & Co. .: ......... 206-762-7373 
WI: WBUWlIIOSa, Larsen Assocs. ........... 414-258-0529 

Loc8J 001ributDrs 
CA ConCord, Omega .... ~ ................. 415-871-7796 
CA Los Angeles; Electric Switches ....... 213-660-,310 
CO Denver, Wesco ....................... 300-573-7550 
Fl Ft Lauderdale, Peerless Rado Corp. of Fia 

.. : .. . .. .. .. .. . . .. . .. .. . . . • . .. . .. .. .... 305-973-4141 
GA AIIanta. Georgia Control Ctr. . .......... 404-876-8833 
IL :Bridgeview, Midco Corf1I. Sis. .... '..... 312-599-7777 
Me KQngton, Marine Air Supp. ..•...... 301-949-9580 
MA Sharon, Adcour ........ : .... ~ .. .. ... .. 617-784-8123 
MI Grand Rapids, S-F EIcIm. Supp. ... ; .. 618-459-0216 
MN Sl Paul: K. D.I . ...... : ................ 612-645-nI7 
MO St louiS, Industrial SVc. Labs: ......... 314-535-5780 
NY Hempstead, Electronic Equip. Co. ..... 516-538-5510 
NO Wonstcn-Salern, General Prods. Co. ... 919-725-3612 
OH Euclid. Rockford Controls Ohio ....... 216-731-5250 
OK Tulsa, Nelson EIec. Supp. ............. 918-583-1212 
PA CoI\ShOhOCken. 1/0 E\eC. Supp. Corp. 

....................................... 215-625-4610 
TX Bellaire, BarclayWhIs. ................ 713-668-1788 
WASeat!Ie,C.B. Parsons Co. ... .. . .. .. . .. 206-762-7373 
WI Milwaukee, I/O EIec. Supp. Corp. . .. .. 414-963-9050 

elECTRO-TECH SVs., INC.. 115 E ,Glenside Ave.. 
Glenside, ~A 1903B, Tel: 215-887-2196, Telex: 831449; 
SIs. Mg,: Sharon Sandy; Dist. Mgt: Stanley Weitz 

elECTRO VECTOR, INC. 8555 Covey Rd, F":estville, 
CA 95436, Tel: 707-887-2292, TWX: 510-746-6024; Sis. 
Mgr: Wayne Brigden 

ELECTROVERT INC. 399 Executive Blvd, Elmsford; NY 
1 Q523, Tel: 914-592,7322, Telex: 646186; SIs. Mgr: Sieve 
Viheis ' . 

ELECTROVERTUSA~.10969ShadyTrai~ #101, 
, Dallas; TX 75220, Tef: 214-353-9950, Telex: 4630186; 

FSC No.: 1-214-350-4991; EmpL: 175; Sis, Mgt: Tom Gill 

Local S8Jes Offices & Reps 
CA santaAna ............ > ............... 714-835-2033 
CA santa Clara ............ ; .. .. . .. .. .... 408-739-8015 
CO Denver ............................... 303-423-5598 
GA Norcross.. .. .. .. .. .. . .. .. . . .. .. .. .. ... 404-441-3844 
Il Rosemont ............................ ~ 312-678-5557 
NH Manchester ................. , .... :. ... 603-825-5877' 
NY Elmsford ............................. 914-592-7322 
TX Callas .............................. : • 214-353-9950 

elECTRO WEAVE, 4~ Shrewsbury St. Worceeter, MA 
01804, Tel: 617-752-8932, TWX: 710-340-0835; FSC Il10.: 
54207; En)pt: 18; SIs. Mgr: C. J. Now8sacki 

ElFAB CORP., 1097 yates Street. Lewisville, TX 75067, 
Tel: 214-221-877~ 21~233-3033, TWX: 91~5460; 
Ernpl: 350; SIs. Mgt: Kermit Dye; 001. Mgr: Bud ' 
Addington ........ , ....................... 001199-1191 

Loc8/ Sates OffIces & Reps 
ALBrowriSboro, J.H.u. Assops. ........... ,205-536-7455 
AZ. Tempe, 0eHa EIec. .: ......... " . .• ... 802-224-1801 
CA Escondido, Cirolia Elctm Sis. ......... 619-'743-3015 
CA Los Alamitos, R~ Eictrns.SIs. ...... : 714-821-9600 
CA. santa Clara, Elfab Corp. . ............. 408-988-1716 
CA Tustlil, Elfab Corp. .......... ;, ........ 71~73N1515 
CO ,littleton, Lange SIs. Inc. .... .". .. . .. ... 303-795-3600· 
FL Goldenrod, Sunland Assocs. •..•...... 305-365-9533 
Fl Winter Park, Elfab Corp. .. ,........... 305-678-7759 
GA Atlanta. J.H.U: Assocs. ...•..... : . . . . .. 404-662-0792 
Il Arfmgton Heights: Brainard-Wilson Mktg: 

............ : .......................... 31:1-437-2700 
Il Crystal lake, E S. Healy & Assocs. ... 815-459-4386 

. MD Hunt Valley; Phoenix Elctm Sis. , . . . .. 301-628-2066 
MA Hopkinton, Marathon Sis., lid ......... 617-875-3566 
MI Grand.Rapids R. P. Urban Assocs. ... 616-245-0511' 
MN Edina,'Mel Foster Tech Sis. ........... 612-941-9790 
MO . Sl Charles, Microtronics .............. 314-946-8500 
NJ CherTy HiI~ EIfab Corp. ................ 609-795-6262 
NY N. Syracuse, Advanced Corilps ........ 315-699-2671 
NO Raleigh, fli!:k Bums Assoc., Inc. ....... 919-876-2224 
OH Dayton. Duane Thompson & Assocs. ~ 

....................................... 513-237-9422 
OK Oklahoma Cily, Ammon & Rizos Co. .. 405-94.2-2552 
TX Austin. Ammon & Rizos Co. ........... 512-454-5131 
TX Dallas, Ammon & Rizos Co .•. " .. , ••• , 214-844-5591 
TX Houstcn, Ammon & Rizos Co. ........ 713-781-6240 

UT SaltLIke Cfty, Lange SIa., Inc. • . • . .• .. 910-925-4006 
WA s-me. Blum & Aseoca. ...... .. • • .... 206-266-2580 
PA Rio PIedras, D. K. Mktg., ............... 809-765-5380 

Local Di8ttfbuIonl 
CA santa CI.-, CeIec ElcIms. .. • • .. • .... 4041-748-8550 

ElFOFIM, INC.. 521 Dunn Circle,- Sparks. NIl' 89431, Tel: 
102-356-1734, Telex: 170037; SIs. Mgt: Roger R. Reinke 

.EUiNl 
An Onon/McGraw·Edison Company 

ELGAR CORP. An.Onan McGraw Edison Co.. 9250 
Brown 0. Ad., San DIego. PA 92121, Tel: 818-4so-ooas, 
Telex: 211063 ELSD UR, TWX: 910-335-1246; FSC No.: 
25965; ~L' 375; DiBt. Mgt: ~e Larson 
................................. : ......... 0.1918-1922 

. Local sales OffIces & Reps 
AL Huntsville, Pen-Tech Assocs. .. , ...... 205-881-11298 
AZ Tempe, Trembly Assoc. ............... 602-967-2058 
CA Costa.Mesa, Ward Davis Assocs. ...... 714-556-0755 
CA Pasadena." A & F SIs. .... ............... 213-681-5831 
CA RJldondo Beach, Ward/Davis Assocs. 

............. : ......................... 213,973-7772 
CA San DIego. Ward/Davis Assocs. ....... 619-292-1000 
CA San Jose, D.P, Assocs. ............... 408-296-1492 
CA santa Clara. Werd Davis Assocs. .. • .• 408-245-3700 
CO Wheat Ridge. Trembly Assocs. . • . • . .. 303-421-8900 
Fl Casselberry, Pen-Tech AssocS: ....... 305-845-3444 
Fl 0eafieId Beach, Pen-Tech Assocs. ... 305-421-4989 
GA Marletta,Pen-TechAssocs..· ........ : ... 404-424-1931 
IL :Arfirigton Heights, Oytec/Centra/ ...... 312-394-3380 
R. Hollman ~ carvel Engrg. ....... 312-885-88110 
tN indianapolis, Oytec/Centra/ ........... 317-247-1318 
KS Lenexa, OyIec/South ................. 91a:.ae&0215 
MD Rockville, E/ctm Mktg. Assocs.' ....... 301-88H300 
MA Woburn, P. Jenks Assocs. ............ 617-938-0488 
MI Madison Heights, WKM Assocs. ...... 313-568-2300 
MN Edna,.Carvei Engrg. ............. .'.... 812-835-7929 
MN Minneapolis, Berildt Assocs. .......... 612-548-2021· 
Me Maryland HgIs.. Oytec/South .......... 314-569-2990 
NY Las Vegas, Trembly Assocs. >......... 702-738-9770 
NJ Fairfield, G & A SIs. ................... 201-575-8080 
NM Albuquerque, Trembly Assoc. ......... 505-266-8616 
NY Fairport, NACO E/ctms. Corp. ......... 716-223-4490 
NY Great Neck. RTI ...................... 516-829-3770 
NY North Syracuse, NACO EIcIms. .Corp. 

.......... , ................. > ............. 31.5-698-2651.' 
NY Utica, NACO Elctms. Corp. ....... , .... 315-732-1801 
NO Greenboro. Pen TechAssocs. ........ 919-852:.aooo 
OH Dayton, WKM Assocs. ................ 513-434-7500, 
OH Independence, WKM Assocs. ..• . . . ••. 216-524-5930 
OK Edmond, Data Aids Assocs. ........... 405-478-5000 
OR Beaverton, Northwest Test & Mess. ... ~ 
OR Portland, Tapp Engrg. ................. 503-244-7285 
PA PittsbUrgh, WKM Assocs. ............. 412-892-2953 
PA Plymouth ~ng. EIctrn Mktg. Assocs. 

................. , ..................... 215-828-7400 
TX Austin, Data Aids Assocs. ............. 512-327-8800 
TX Callas, Data Aids Assocs. ........ , ..... 214-620-1551 
TX Woodlands, Data Aids Assocs. ..... .... 713-36;3-3838 
UT san, Lake CIty, Trembly Assocs. ..•. , .. 801-486-5292 
WA Bellevue, Tapp Engrg. ................ 206-747-5400 
WA, Redmonil, Northwest Test & Mess. ... 206-881-8857 
WI Elm Grove, OyIec Central Inc: ......... 414-784-9686 
WI New Berlin, Carvel Engrg. ............. 414-784-7007 
EXP CA..San DIego. Elgar Intl Corp. ....... 619-565-1155 

Loc8I Distributors 
CA Inglewood, Cal. Micro ................. 213-671-6075 
... Arlington Heights, Peak Oistrs. Inc. ... 312-394-3380 
MN Sl Pau~ OyIec North; Inc. .: ........... 612-645-:5816 
Me Maryland Heights, Oytec Oistrs. ....... 314-569-2990 
NJ Hackensack, Logon. Inc. .............. 201-64~222 
NY North Syr&cuse, Naco EIcIms. Corp. .. 315-699-2651 
NO Greensboro, Pen--Tech Siso ........... 918-852-6000 
OH Dayton,Natioilal DiStrs.. Inc. ......... , 513-43#500 
PA' Penllyn; I'rclniai-k Oistrs., Inc. ..... ;.... 215-843-3<100 
TX Woodlands, Data Aids Assocs. ........ 713-363-3838 
WA Bellevue, Tapp Engrg. Sis. Corp. ..•... 208-747-5400 

ELGENCO. INC .. Box 480.Hu~ UT84737.TeI: 801-
635-4954; FSC No.: 15455; SIs: Mgt .. Duane Beecher 
........................ ! ..... >; .......... 0.1218-1223 

Local Sales Offices & Reps 
CA Sherman Oaks, Windsor Dynamics ... 618-990-4173 
CA Woodside, NoS Assocs. ............... 415-851-2703 
CT Hamden, Polytek Assoc. .............. 203-~88-5246 
MA Waban,Po\yIekAssoc. : ......... , .... ,617-881-4741 

672 Add Dept EM to address to tell them you saw it in EEM. EEM1~85 
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Manufacturers and Sales Offices Directory 
NJ Marmore, Holdsworth & Co. ........... 609-398-4340 
111M Albuquerque, Technology Mktg. Assoc. 

.. . . . .. • .. . . .. . .. .. . . . .. .. .. . . . .. . . . . .. 505-345-8921 
PA Newtown Square. Holdsworth & Co. .. 215-356-8550 

ELGIN ELECTRONIcs, Combustion Engineering. 
5533 New Perry Hwy. Erie, PA 16soe:3570, Tel: 814-864-
4921, TWX: 51!H199-6870; EmpL: 500; Sis. Mgr: C. G. 
Searles 

Local Sales Offices & Reps 
CA Chatsworth, Elgin EIctms. ............. 8111-700-0299 

. GA Atlanta, Elgin Elctrns. .. .. . .. .. .. .. . ... 404-925-2572 
IN Redkey ............................... 317-389-2012 
PA Wayne ............................... 215-887-6100 
TX Fort Worth, Elgin Elctrns. ............. 817-429-7331 

ELIN DIV. California Inslrs. Co. Div. of Norlin Ind., 
5150 Convoy St, San Diego, CA 92111, Tel: 619-279-8620, 
Telex: 695-047; FSC No.: 16087; ~L: 90; SIs. Mg,:W.W. 
Hanroro • 

ELITE ELECTRONICS, INC., 1408 Summit - SuHe #5, 
Plano, TX 75074, Tel: 214-881-0026; Empl.:3 

ELITE SOFlWAAE DEVELOPMENT, INC. P.O. Drawer 
1194, Bryan, TX 77806, Tel: 409-846-2340, Telex: 910-
997-6760; EmpL: 4; SIs. Mg': Terri J. King 

ELMA ENGRG. 1066 E. Meadow Circle, Palo Ano, CA 
94303, Tel: 415-494-7303, Telex: 345-560; FSC No.: 
59810; EmpL: 50 

ELMAG, 54 Clark St, Newark, NJ 07104, Tel: 201-481-1600; 
FSC No.: 23160; EmpI.: 25 

ELM SYSTEMS, 1101 Brown St, Wauconda, IL 60084, Tel: 
312-526-5003; SIs. MgT: T. A McCollum 

~ Elmwood Sensors Inc. 
Subsidiary 01 <tj ... CD" 

ELMWOOD SENSORS, 500 Narragansett Park Drive, 
Pawtucket, RI 02861, Tel: 401-727-1300, Telex: 6814066 
ELMWOOD, TWX: 710-381-6413; Empl.: 700; Sis. MgT: 
Gary Polkow ............... • .. . .. . .. .. . .. .. .... 801750 

Local Sales Offices & Reps 
AL Decatur, Tenn. Tech. Sis .............. '205-35D-0630 
P;z Phoenix, O'Donnell SW ............... 602-944-9542 
AR Hot Springs, Ion Assoc.-Arkia ........... 918-664-018 
CA San Diego, O'Donnell Assocs. ........ 619-578-1845 
CA San Jose, O'Domell Assocs. •. . . . • . .. 408-263-8500 
CA Tonance, O'Donnell Assocs. ..... : .... 213-539-9684 
CO Boulder, Front Range Mktg. ..... ,..... 303-443-4760 
FL Coral Springs, cae Electronics ....... 305-755-1111 
GA Atlanta, Tenn. Tech. SIs. ..........•... 404-622-5784 
IL Argngton Heights, Thermek ........... 312-577-6900 
IN Fort Wayne, O. Bromberg ............. 219-456-6010 
KY Louisville, O. Bromberg ..•............ 502-245-8916 
MA Danvers, C. H. BumhamAssoc. ....... 617-774-0111 
MI Brooklyn, Engineered Comps. ......... 517-592-3238 
MN Minneapolis, C. Listug Sis. ............ 612-537-6740 
MO Creve Coeur, Hill & Co. ............... 314-432-1138 
MO Sl Louis, Hili & Co. .... .. . .. .. . .. .. ... 314-432-1138 
NH Durham, C. H. Burnham Assoc. ... • . .. 603-868-2282 
NY Fairporl,Bastian SIs. .................. 718-223-0237 
NY Larchmont G. M. Mach eo.: ........... 914-834-3530 
NY Syracuse, C8nevan-&:anlon .......... 315-437-1271 
NC Charlotte, Tam-Tech Sis. •............ 704-525-6295 
NC Raleigh, Tenn-Tech ................... 919-2~3810 
OH CInCinnati, O. Bromberg .............. 513-771-9333 
OH Cleveland, Allied Entprs. .... . . . . . . . . .• 218-779-0080 
OK Tulsa, Ion Assoc. ........ : ............ 918-664-0186 
OR Hillsboro, TEIItlCIrNorthwesl .'......... 503-648-8171 
PA Huntington Valley, Omega Elctrns. SIs. 

....................................... 215-947-4135 
P,A Murrysville, AIHed Entprs. ........ " .... 412-325-3200 
RI Johnston, C. H. Burnham Assoc ....... 401-231-7475 
TX Austin, Ion Assocs. ............. . .. ... 512-331-7252 
TX Grand Prairie, Ion Assocs. ..... .. . .... 214-647-8225 
TX Houston,lon Assocs. ................. 713-977-4354 
UT Satt Leke City, Front Range Mktg ...... 801-384-M81 
VA MidlOthian, Daniel E. Boehling Assocs. 

. . . . . . .. .. . . . . . . . . . .. . . .. . . . . . . . .. . . . .. 804-794-5879 
WA Bellevue, Lehr Assocs. ................ 206-453-9993 
WA Bolhel~ Ternco Northwest ...........• 206-821-5434 
WI Milwaukee, R. Zingler ................. 414-351-5005 

. Can Mississauga, Onl. Andy Baumen Assocs.' 
.. . .. . .. . . . . . .. .. .. . . . .. .. . . . .. . .. . . . .. 418-628-2600 

ELNA AMERICA, INC. 153 E. Savarona Way, Carson, CA 
90748, Tel: 213-327-6090, Telex: 68-6427, TWX: 910-348-
6730; SIs. Mgr: Don L Bilsing; Dis!. MgT: lsao Kikuchi 

ELNETIC elCTRNS., 1730 21 st St, Santa Monica, CA 
90404, Tel: 213-628-9541; FSC No.: 98460; EmpL: 25; Sis. 
Mgr: Ernest H. Carlson, Jr. 

ELNIK INSTRS.3 Edison Place, Fairfield, NJ 07006, Tel: 
201-882-8033, Telex: 13-0567; Empl: 8; Sis. Mgr: Claus 
J. Joens 

ELOGRAPHICS, 105 Randolph Ad.. Oak Ridge, TN 37630, 
Tel: 615-462-4100; SIs. Mgr: R. Highfill 

-IE 
ELPAC COMPS., 3131 S. Standard Ave., Santa Ana, CA 

92705,.Tel: 714-979-4440, Twx: 910-595-1513; EmpL: 
130; SIs. MgT: Rod Bolton ............... A.1078-1079 

Local Sales Offices & Reps 
P;z Tempe, Sunwest Mktg. Assocs. ....... 602-838-7586 
CA San Diego, Wes-K Assocs. .... . .. . ... 619-578-2040 
CA Santa Clara, WesIrep ................. 408-968-8633 
CA Van Nuys, Wes-K Assocs. ............ 213-989-3070 
CO Arvada, Wescom Mktg. ............... 303-422-7619 
CT Milford, Todino Engr. Sis. ........ . . . .. 203-874-6643 
FL Orlando, OEM Midg. Corp. ...... .. .... 305-299-1000 
Il Highland Park, Bransky Sis. ........... 312-433-2375 
MA Needham Haights, Todino Engr. Sis. .. 617-444-7925 
MN Bloomington; Smiley-Scoll Assocs. ... 612-868-5551 
NJ Englewood, Harold Gray Assocs. ..... 201-894-0694 
OH DaytOO. J. C. Hofstetter Co ............ 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4660 
OR Beaverton, Caruso & Northcutt ....... 503-646-4973 
PA Hickord, J. C. Hofstetter Co. ........... 412-356-2305 
TX Richardson, Mech-Tron ............... 214-437-4633 
UT Satt Lake City, Wescom Mktg. ........ 801-466-9594 
WA Bellevue, Caruso & Northcutt ......... 206-454-9699 
WI Cedarburg. Bransky Sis. .............. 414-377-8507 

Local DiBtributors 
P;z Phoenix, T.n ........................ 602-861-0222 
CA Chatsworth, Mil-Comm .............. .' 213-999-3111 
CA Garden Grove, M!IQ8C8P .............. 714-891-5176 
CA Irvine, Kelex .......................... 714-863-1230 
CA San 'Jose, TT.L . .. .. .. .. . .. . .. .. .. .... 408-943-9155 
FL Orlando, T.n Florida ................. .305-859-1000 
IL Northbrook, Classic Components ..... 312-272-9650 
IL Skokie, Kellner Elctms. ............... 312-677-1120 
MA Wilmington, Aved Elctrns. ............. 617-657-6311 
MA Woburn, T.T.I., Inc. NE ................ 617-938-6800 

. MO Maryland Heights, Ensco Distribg., Inc. 
....................................... 314-423-3935 

NJ S. Hackensack, Wattech .............. 201-M1-7300 
NY Bohemia, T.n ......................... 518-567-1500 
NY Elmsford, Ancar ...................... 914-592-7100 
OK Tulsa, Altair Co. ....................... 918-252-5781 
TX Austin, Caplronics .................... 512-459-4328 
TX Dallas. Cap1ronics .................... 214-340-3592 
TX Fl Worth, T.n ....................... 817-429-1440 
TX Houston, Altair Co. .................... 713-462-3029 
WI Mequon, Taylor EIec. Dists. ........... 600-558-8921 
WI Racine, Badger EIctms. ................ 414-637-1258, 

414-933-6665 

-IE 
ELPAC POWER SYs., 3131 S. S1andard Ave., Santa Ana, 

CA 92705, Tel: 714-979-4440, TWX: 910-595-1513; Empl: 
270; Sis. Mgr: Randy Bilsley; Dist. Mg,: Randy Bilsley 
, ........................... : .............. 0·1626-1631 

Local Sales Offices & Reps 
AL Huntsville, K&E Assoc. ................ 205-863-9720 
P;z Phoenix, Westrep ...... ,.............. 602-997-8899 
CA An~eim, WeSIrep ............... : .... 714-527-2622 
CA San Diego. Weslrep : .... : ............ 619-276-0751 
CA Santa Clara, Westrep ........ ,. .. .. . . .. 408-968-6833 
CO Parker, A-5 Co. ............ , .. .. .. .... 303-841-3651 
CT . Yalesville, The· Newscoll Co. ......... 203-269-2654 
FL Casselberry, S.emi .. . . . . . . . . . . . . . . . . .. 305-631-2822 
GA Doraville, K&E. Assoc. ................. 404-448-7025 
IL Highland Park, Bransky Sis. ........... 312-433-2375 

ELPOWE 
IN Fl Wayne, F. J. Campisano ........... 2.19-747-2633 
IN Indianapolis, F. J. Campisano ......... 317-253-7651 
KS Overland Park, Electri-Rep ............ 913-849-2168 
MD Pikesville, Imagitron SIs. .............. 301-521-2020 
MA Needham Hgts.. Newscoll Co. ........ 617-444-1923 
MI Brighton, Michigan Mktg ............... 313-229-6218 
NJ Cedar Knolls, TAM ................... 201-265-9094 
NY S. Hauppauge, TAM ... • .. .. .. . .. .. ... 516-348-0600 
NC Greenboro, ImagMron Sis. ............. 919-292-5474 
01:1 Cincinnati, F. J. Carnpisano ........... 513-574-7111 
OH Cleveland, F. J. Campisano ........... 216-749-5550 
OK Tulsa, ION Assocs, ................... 918-664-0186 
OR Beaverton, Caruso & Northcutt .. . . . .. 503-646-4973 
PA Coraopolis, F. J. Carnpisano .......... 412-264-5151 
TX Austin, IOn Assocs .................... 512-346-7160 
TX Grand Prairie, ION Assocs. .. ,........ 214-647-8225 
TX Houston. Ion Assocs. ................. 713-977-4354 
UT Murray, A-5 Co. ....................... 601-483-1034 
WA Bellevue, Caruso & Northcutt ......... 206-454-9699 
WI Cedarburg, Bransky SIs. .............. 414-377-6837 

Local Distributors 
AL Marshall Inds. 
AL Birmingham, ACK Radio Supp. ........ 205-322-0588 
AL Huntsville, Powell EIec. ............... 205-539-2731 
AL Humsville, AM Elctrns. •............... 205-852-1550 
AZ Phoenix, Heilind Elec .................. 602-437-1060 
P;z Tempe, Marshallinds. ................ 602-968-6181 
CA Costa Mesa, Powell Elec .............. 714-754-1717 
CA EI Monte, Marshall Inds. ... . . . . . . . . . .. 213-442-7204 
CA San Jose, Powell Elec. ................ 408-943-9020 
CO Denver, Marshallinds. ................ 303-427-1818 
CT Bethel, Heilind Elec. .................. 203-797-8600 
CT Wallingford, Marshall Inds. ............ 203-265-3622 
CT Wallingford. Sager Elctms. ............ 203-265-4600 
FL Fl Lauderdale, Powell Elec. ........... 305-979-5000 
FL Orlando, Marshall Inds. .... .. . .. . .. ... 305-841-1878 
GA Atianta, ACK Radio Supp. ............. 404-351-8340 
GA Norcrcss, Marshall Inds. . . . . . . . . . . . . .. 404-923-5750 
IL Chicago, Newark EIctms. ............. 312-638-5100 
IL Northbrook, CI8ssk: Camps. .......... 312-272-9650 
IL Schaumburg, Marshallinds. .. .. ,...... 312-490-0155 
IN IndianapoNs, RM Elctms. .............. 317-291-7110 
MD Gaithersburg. Marshallinds. ... ' ....... 301-84Q-9450 
MA . Burlington, Marshallinds. •............ 617-272-6200 
MA Burlington, QPL Elelrns.. . . . . . . . . . .. .. .. 617-229-2424 
MA Hingham, Sager Elcirns. .............. 617-749-6700 
MI Grand Rapids, RM Elec. .............. 616-531-9300 
MI Livonia, Marshallinds. ................ 313-525-5850 
MN Plymouth, Marshallinds. ........ ....... 612-559-2211 
Me Sl Charles, Finnigan Elec. ............ 314-946-6201 
NH Hudson, Heilind Elec. ................. 603-863-9536 
NJ Cranroro, Garden State Indl. .......... 201-272'8400 
NJ Fairfield, Marshall Inds. ............... 201-882-0320 
NJ Ml Laurel, Marshall Inds. ...... . . . . . .. 609-234-9100 
NY Hauppauge, Broadline Elctms. ........ 212-895-6232, 
NY Hauppauge, Marshall Inds. ............. 516-273-2424 
NY Johnson City, Marshallinds. .......... 607-798-1611 
NY Rochester, Marshallinds. - .... , ........ 71'6-235-7620 
NC Greensboro, Hammond ............... 919-275-6391 
OH Dayton, Marshall Ind& .... . .. . .. .. .... 513-236-8088 
PA Philadelphia, Shap Elctms. ............ 215-969-3300 
SC Greenville, Hammond Elctms. ......... 603-233~ 121 
TN Austin, Marshall Inds. ................. 512-458-5654 
TX Dallas, Heilind Elec. ................... 214-351-2050 
TX Dallas. Marshall Inds.. . . . . . . . . . . . . . . .. 214-233-5200 
TX Dallas. AM Elctrns. ............ " .. ... 214-235-3100 
TX Houston, Hailind Elec. . . . . . . . . . . . . . . .. 713-988-2711 
TX Houston, Marshallinds. ............... 713-789-6600 
TX Houston, NeWark Elctms. ' .. . . . . . . . . . .. 71 ~ 782-4800 
WA Bellevue, Marshall Inds. ............... 206-747-9100 
WI New Berlin, Classic Comps.. . . . . . . . . . .. 414-766-5300 
WI New Berlin, RM Elctrns. ............... 414-7644420 

ELPA MARKETING IND., Thorens & Atlantic Ave., Garden 
City Park, NY 11040, Tel: 516-746-3002 

Technacell'~ 
by Elpower@ 

ELPOWER, 2117 S. Anne St., Santa Ana,' CA 92704, Tel: 
714-540-6155, Telex: 676354 ELPOWER SNA; Empl: 200; 
SIs. MgT: D. Keil; Dis/, MgT: Ronnie LeFevre 
........................................... 001418-1420 

Local Sales Offices & Reps 
P;z Phoenix, Sheller-Kahn ................ 602-257-9015 
CA Hayward, PacifIC Mktg. ................ 415-887-1620 
CO Danver, Moss Mktg. .. .. .. .. .. .. .. .... 303-455-7205 
CT Milford, Todino Engrg. SIs. Co ......... 203-874-6643 
GA NorcroSs, Hollingsworth & Still ........ 404-447-1700 
IL Chicago, G. Mcl Cole Co. . 312-774-3535 
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ELPOWE 
IN lndIanapoUs, ElCtrn. MkIg. Conslls. .••. 317-253-1668 
KS Overland Patk, Thomas L Dowell & Assocs. 

.....•.•........•.•.••••••••..........• 913-648-7373 
MA Needham Heigh1&, Todlno Engrg. •.... 617-4440-7925 
MI livonia, Electronic Salesmasters ..•... 800-321-1848 
MN Edina, Rastronics •.................... 612-941-9135 
MO St louis, Thomas L Dowell & Assoc. 

••....•...........•.........•.......... 314-849-4234 
NJ Englewood Cliffs. Masin 'Esco' ....•. , .. 201-569-8668 
NJ Mailton, Twin SIs. : ...•.... ,............ 609-966-4070 
NY Chappaqua, Masin Esco .•......... ".. 914-238-8337 
NY East Syracuse. Nycom. Inc. .... : .•.... 315-437-8343 
NY Hauppauge, Masin Esco .............. 516-273-3500 
OH Beachwood, Electronic Salesmasters 

..... : ....................... " ...... :. 216-631-9555 
PA BensaI8m, Twin SIs. .................. 215-63~ 
Tl( Dallas, R. E. Nesbitt Co. ............... 214-357-4601 
VA Herndon, Stinson Assocs. ............. 703-82Q-0088 
WA Seattle, Northmar ..................... 206-524-5170 

Local Distributors 
AI. Huntsville, eomponents Distrs. ........ ?05-883-7501 
CA Cerritos, EI Com ...................... 213-404-2961 
CA Fremont Terminal SIs. ................ 415-856-7722 
CA Gardena, Culver Elc1rn. Sis ............ 213-536-2811 
CA Mountain View •. Energy Sis. ...•...•... 415-969-0800 
CO Denver, Hensley Battery ...••....•.... 303-455-3643 
CT Middletown, Mid-State EICtms. •...•.... 203-347-5636 
FL Ft Lauderdale, Component Dist ....... 305-971-4950 
GA Atlanta. Custom Alarm Prods. ....•.... 404-456-0990 
IL Downers Grove, TalecommtJnlcatioli 0Vcs. 

....................................... 312-971-3460 
IL Palatinll, Ohm Elctrns. ...... .. .. .. .... 312-359-5500 
IN Indianapolis, Graham Elctrns. •........ 317-634-8202 
LA New Orleans, Allen Supp .. Corp. ........ 504-525-6222 
MD Savage, Pyttronic ..................... 301-792-0760 
MI Livonia, Alarm SUpp. Co ............... 313-591-9100 
MN Bumsville, Power Trust Grp •..•.... ~ .. 612-690-1360 
MO St Louis. Olive Elctrns. . .... _ . . . . . . . .. 314-426-4500 
MO St Louis. Van Sickle Radio .......... :. 314-621-5000 
NJ Hanover, State Elctms Pis ............ 201-687-2550 
NY Jackson Hgts., A-I Alarmatic ., . . . . . .. 212-639-6300 
OR Portland, Radar Elec. ..... ' ..... , .. .... 503-232-3404 
PA Allentown, A. A. Peters ... :............ 215-434-5237 
UT San Lake City, Standard Supp ......... 801-466-3371 
VA Richmond, AVCC Elctms. ............. 804-359-6071 
WA Seattle, Radar Elec. ................... 206-282-2511 

El-RAD MFG., 2600 W. Cullom Ave., Chicago,lL 6061 S. Tel: 
312-476-7300, TWX: 910-221-0104; FSC No.: 11253; 
Empl.: 225; Sis. MfI': Marvin S. Christ 

Local Sales Officas~eps 
J. J. Riley Assocs. 

AZ Scottsdale, Mernco SIs. ............... 602-241-2254 
AR lillie Rock, Jato Electro Sis. .......... 214-231-6654 
CA Huntiilgton Beach, J. J. Riley Assoc. .. 714-841-1411 
CA Mountain View, Westech Sis. ......... 415-961-1422 
FL Pompano Beach, Cole-Tek ........... 305-781-8110 

. IL Elk Grove Village, I R 0 Co ....... : ... 312-593-0644 
. MD Glen Burnle, Faion Loti & Co .......... 301_744-4611 
MD St Louis. Abrams & Assocs. .... , . . . .. 314-569-0447 
MI Benton Harbor, Me Nabb & Assocs. : .. 616-925-2166 
NJ BaltImore, Falon Lott & Co. .. ......... 301-744-4611 
NM Phoenix, Memco SIs. ....••.......•... 602-952-2254 
TX Richardson, Jaro Electro SIs. ......... 214-231-8654 

ELTECINSTRUMENTS INC. P.O. Box 9610, Daytona 
8ch. FL 32020, Tel: 904-253-5328, TWX: 810-832-6294; 
EmpI.: 120; SIs. Mgr: Douglas S. Armstrong . 

EMCA, Sub. Roh~ and Haas Advariced Matis. Co. 
605 Center Ave., Mamaroneck, NY 10543, Tel: 914-896-
8434, TWX: 710-566-1128; Empl.: 70; Sis. Mgr: Dennis 
Hanley , 

EMCO HIGH VOLTAGE CO., 11126 RidQe Road,Sutter 
Creek, CA 95685, Tel: 209-223-3626; EmpL: 38 
............. : ........................... ~ ...•... 001632 

.EMCON INC. Sub. of Kyocera Inti. 11620 Sorrento 
Va)ley Rd. San Diego, CA 92138, Tel: 619-45~, TWX: 
910-322-1130; Empl.: 500; SIs. Mgr: Bob GOodman; Dis/. 
Mgr: George Maines 

EMCOR PRODUCTS, Crenlo, Inc., 1'600 Fourth'Ave. 
NW, Rochester, MN 55901', Tel: 507-289-3371, TWX: 910-
565-2374; Sis. Mgr: John Horton ....... : ...... C.1057 

'EMC TECHNOLOGY INC, 1971 Old Cuthbert Rd. Cherry 
Hill, NJ 08034, Tel: 609-429-7800"Te!ex: 710 896 0193; 
FSC No.: 24602; Empl.: 75; SIs. MgT: 'Peter Semitschew 

Local Distributors 
CA Los Mos, SIDCO, Inc. .. ........ : .. ... 415-949'0440 
CA Malibu, RL Comp., Inc ................. 213-456-9021 
NJ E. Windsor, Micro-Lambda Inc. .... .... 609-443-31 1'3 

Manufacturers and Sales Offices Directory 
EMERGENCY BEACON CORP., 15 River St, New 

Rochelle, NY 10801, Tel: 914-235-9400; E~.: 25; SIs. 
Mgr: JudRh L Weber 

EMERGENCY POWER ENGINEERING INC. 3580 
Cadillac Ava, Costa Mesa, CA 92806, Tel: 714-557-1636, 
Telex: 183535; EmpL: 356; Sis. Mgr: Warren Caves 

EMERSON, INDL CONTROLS DIV. 3300 Standard St, 
Santa Ana, CA 92702, Tel: 714-545-5581, Telex: 67-8460;. 
EmpL: 800; SIs. Mgr: R L Celvln 

Please call factory for sales offices and nearest rep. 

EMERSON & CUMING, W. R Grace & Co.. 59 Walpole 
. St, Canton, MA 02021, Tel: 617-826-3300, TWX: 710-346-

1324; Empl.: + 500 

EMHART CANADA, L m. See Mallory Components 
Div. 

'. . 
EMICO INC., Box 368, Dublin, PA 18917, Tel: 215-249-

9330, TWX: 510-665-9583; FSC No.: 85925; Empl.: 170; 
SIs. Mgr: R. Jones ........... _ ........... 001352-1353 

Local Sales Offices & Reps 
AZ Scottsdale, Luscombe ................ 602-949-9333 
CA Campbell, Luscombe Engrg. • . . . . . . . . .. 406-370-2020 
CA Pasadena, Luscombe ................. 213-684-2000 
CO Arvada,Arrowheed SIs. Co. ........... 303-423-5556 
FL Samenole, Chaco Sis. ................ 813-397-4843 
IL ChIcago, Ropek & cahill .............. 312-831-0070 
IN 'Carmel, S T B & Assocs. .............. 317-844-9227 
KS $hawnee Mission, Robinson & Assocs. 

.......................... : ............ 913-282-1374 
MD Silver Spring, H.R. Sieber Co. .. ....... 301-681-3770 
MA Braintree, Anderson SIs. Co ........... 617-846-9194 
MN Minneapolis. H.M.R., Inc. .............. 612-866-2122 
NJ MarHon, RG.R. Assocs. .•............. 609-426-2440 
NY Syracuse, Nycom.lns:- ................ 315-437-8343 
NY Yank9(S, Sonkln Assoc. ............... 914-966-6282 
NC Charlotte, Electro-Rep. AssooS. •..•... 704-527-2530 
OH Rocky River, Loesch Assocs. ...... '. .. 216-333-0077 
TX Rowlett Campion SIs. ................ 214-475-8313 
WA Redmond, Eclipse Mktg. .........•.... 206-685-6991 
WI Colgate, Rep I and Assocs. .. .. .. .. ... 414-828-4016 

EMI GENCOM INC. See THORN EMI Gencom Inc. 

EMI TECHNOLOGY INC. See THORN EMI 
\ Technology Inc. 

ElM LUBRICANTS, INC., Div. 0; Great Lakes 
Chemical Corp. Highway 52 NW, W. Lafay8tte, IN 47906, 
Tel:.317-463-2511, Telex: 27-9428; FSC No.: 11770 

LOCal Sales Offices 8. Reps 
CA Mt View .............................. 415-961-5865 
CA North Hollywood ..................... 213-875-0101 
,CO Denver .: ............................. 303-371-6771 
CT New Britain, ElM Lubricants. Inc. . . . .. 203-224-9148 
GA Atlanta .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 404-361-2550 
IL Lombard .................... :.. .. .... 312-62Q-6808 
MA Aubum " ...... , .... , ......... ' ........ 617-792-6919 
MI ROseville ..................... , ....... 313-779-8460 

. MN New Brighton ......................... 612-78Q-3202 
OH Dayton ...... : ........................ 513-254-8461 
PA Sharon Hill ............................ 215-46H015 
TX Ft Worth .............................. 817-834-8817 

EMM SEMI, SUB OF EM & M, See GTE Microcircuits 

EMM/SESCO, 20630 PI~mmer St, ChatsWorth, CA 913,11, 
Tel: 213-996-9090, Telex: 691404, TWX: 910-494-4990; 
Sis. Mgr: Russ Surnrner:s 

EMPRO MFG. COo, INC., P.O. Box 26060, Indianapolis. IN 
46228, Tel: 317-823-4478; Empi.: 25 ........... 001224' 

Local Salas Officas & Reps 
CA La Canada, Lew Brooks Co. . ........ , 213-79Q-6358 
CA Santa Ana, Lew Brooks Co. ........... 714-544-6900 
GA Atlanta, Brownell Electro Inc. .......... 404-762-5181 
IL Chicago, Best Rep Co ................. 312-992-1055 
MA Burlington, E.LL Instr.-Mancib Div. ..... 617-272-9450 
NJ Belleville, D. F. Tobias & Co ........... 201-751-8680 
OH Cleveland, Weschler EIec. Corp. .. . . .. 216-236-2550 
PA Philadelphia, Sunshine Sci. Instr. Inc. .. 215-673-5600 

. TX Houston, Ev SmHh Sis. ................ 713-649-5756 

EMR DATA SYSTEMS, DIV. SANGAMD- WESTON, 
Box 3041, Sarasota, FL 33578, Tel: 813-371-<1811, Talex: 
.052-890, TWX: 81Q-864-0406;EmpL: 1100; SIs.Mgr: F. V • 
Hinkel . 

EMS DEVelOPMENT. CORP., 200 Allen alvd., 
Farmingdale, NY 11735; Tel: 516-694-2896, TWX: 510-
224-6480; FSC No.: 51435; EmpI.: 115; . SIS. M(ji: Ed 
Simkovich . 

EMULOGIC. 3 Technology Way, Norwood, MA 02062, Tel: 
617-329-1.031; SIs.Mgr~RobertSmith 

ENCLOsURE cORP. 4529 Adams Circle, ~wells HIs., 
PA 19020, Tel: 215-636-9550; FSC No.: 32360; EmpL: 106; 

, SIs. Mgr: Gene Goklner 

ENCODER DIV. LITTON SYSTEMS; INC. see Litton 
Encoder Div. . 

ENCODER PRODS. 1601B Dover Rd., Sandpoint ID 
83864, Tel: 208-283-6541, TWX: 510-776-1595; Empl.: 70; 
SIs. Mgr: Vance Conner 

ENDEVCO,· 30700 Rancho Viejo Rd., San Juan Capistrano, 
CA 92875, Tel: 714-493-8181, Talex: 68-5608, TWX: 910-
s9s-1415; FSC No.: 95411; EmpL: 400; SIs. Mgr: C. Bowes 

Local SaIe6 Offices & Reps 
AI. Huntsville, & ................... ,...... 205-536-4454 
CA Anaheim .. .. .. .. .. .. .. .. .. .. .. .. .. ... 714-831-9200 
CA San Francisco, & ..................... 415-552-1783' 
CT wast Mystic .......................... 203-572-0571 
FL Orlendo, & ............ ,............... 305-855-4535 

'IL Chicago .............................. 312-754-3888 
MD Annapolis. & .......................... 301-289-6800 
NJ . Lambertville, & " .............. ,........ 201-254-9600 
TX Dalles ................................ 214-458-7720 

Local Distributors 
MI Charlotte, RDP Assocs. ............... 517-543-6212 
OH Cleveland, RDP Assocs. .............. 216-659-3138 
OH Dayton, RDP Assocs. ................. 513'203-6175 

ENDICOTT COIL, 22 E. Charlotte St, Binghamion, NY 
13905, Tel: 607-797-1263, Telex: 932411; Empl.: 140; SIs. 
Mgr: Norman Aprile ..................... A.1239,2135 

r:;..T. 
~~~ TM 

Endkott Reseo.,::hGroup.lnc. 

ENDICOTT RESCH. GRP., INC_, 2601 Wayne St, ~.O. 
Box 269, Endicott NY 13760, Tel: 607-754-9187, TWX: 
510-252-0155; FSC No.: 63312; Empl.: 102. 
'. .•... , . •. . .. . .. .... . . . . . .. . .. ... B.1047-1049; ~1833 

Local Salas OffiCas & Reps 
CA Laguna Hills. Component Mktg. 'Assocs. 

..... J' ............................. : .. 714-951-6046 
CA lomita, Component Mktg. Assoc. ..... 213-326-1460 
CA Saratoga. Testco ..................... 408-253-1900 
CO Denver, West Incorporated ... , ..•... , 303-773-5150 
CT Bloomfield, SIR Assocs. .••....•....... 203-243-9343 
FL Pompano Beach, Cole-Tek Assocs .... 305-781-8110 
GA Atlanta. Wallace Electronics .......... 404-471-6297 
IL ' Elk Grove Village, Carlson EIc!rn. Sis. 

• ................... : ............... > .. 312-956-6240 
IN IndianapoHs. J & W Sis. ............... 317-842-3740 
If( Cedar Rapids, cartson Elclrn. Sis. ..... 319-377-8341 
KS Wichila, PMR,Inc. .................... ' 316-664-4141 
MA Bedford. SIR Assocs. ................. 617-275-5550 
MI West Bloomfield, Granneman & Assocs. 

................................. " .... 313-861-4891 
MN Miimeapolis, Jos-Coi Melius .......... 612-861-3343 
MO Maryland HIs., PMR, Inc .......... ; .... 314-569-1220 
NE Overland Park, PMR, Inc, .......... ,.. 913-381-0004 
NJ Uvingston, Eagle Sis. Co. ............. 201-992~2O30 
NY Albany, H. C. Johnson Agencies ...... 716-632-7860 
NY Buffalo, H. C. Johnson Agencies .•.... 716-632-7.860 
NY Jericho, Metro-Tech .................... 516-935-3330 
NY Rochester, H. C. Johnson Agencies ... 716-482-3000 
NC Kernersville, Wallace Electronics .•.... 919-996.-2742 
OH Dayton, Dynel Co. .. ....... '.. .. .... .... 513-434-6467 
PA Glenshaw; H C. Johnson Agencies '" 412-487-1246 
PA King of PrUSsia, Freedman-Mana Assocs. 

....................................... 215'337-9211 
TX Austin, Mil-Rep Associatas ., ........... 512-256-2828 
TX Houston, Mil-Rep Associates .. T .... 713-937'01~7 
TX Richardson, Mil-Rep Associates ...... 214-644-6731 
UT SaIl Lake City, West Inc. .............. 303-773-8160 
WA Bellevu"," Tastco ............... " ..... 206-454-7422 
WI Milwaukee, carlson Elctrn, SIs. .. ., .... 414-476-2790 
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Manufacturers and Sales Offices Directory 
Can Toronto, Norgay Entprs., Lid. .......... 416-239-3025 

ENERCO, INC. 9615 W. Marginal Way s., SaattIe, WA 
961~ Tel: 206-762-1422; EmpL: 5; SIs. Mgr: Lee Rabie 

ENERGETEC SYSTEMS, INC., 130 E. St Charles Ad., 
Carol Stream, IL 60188, Tel: 312-653-1920, Telex: 910-
360-8574; Empl: 40 

ENERGY CONCEPTS, PO Box 128, carlsbad, CA 92008, 
Tel: 619-942-3144; FSC Il10.: 01630; Empl: 6; SIs. Mgr: 
Marilyn Decarlo 

ENERGY, LTD., 4714 Upshur Street, Bladensburg, MD 
20710, Tel: 301-699-1144; FSC Il10.: Easylink 62637736; 
Empl: 6 ..................•..................... 1)01923 

ENGELHARD CORP. 70 Wood Ave. s., Iselin, NJ 08630, 
Tel: 201-321-5900, Telex: 63-3147; Empl: B500 

ENGELMANN MICROWAVE CO. KDI Pyrofilm, 60 S. 
Jefferson Ad., Whippany, NJ 07961, Tel: 201-667-5700. 
TWX: 710-966-6220; SIs. Mgr: carl Sctvaufnagl 

ENGINEERED COMPS. CO. P. O. Box 8121, San Luis 
Obispo, CA 93403-8121, Tel: 805-544-3800; FSC Il10.: 
32440; Empl: 250 

ENGD. PROD. Dlv. of Acme Elec. Corp.. 40 Watsr St., 
Cuba, NY 14727, Tel: 716-966-24OD, Telex: 91-6451, 
TWX: 510-245-2700; Empl: 850; SIs. Mgr: Dick Milne 

ENGINEERING & ELCTRN. DEVICES, 1024 N. 
McCadden P~ Los Angeles, CA 90038, Tel: 213-463-4175; 
Empl.: 4; SIs. Mgr: John H. Aulbach, Jr.; DiBt. Mgr: Henry 
C. Lerner 

ENGINEERING DESIGN & SLS. Al2; Box 305, Denville, 
VA 24540, Tel: 804-665-7073; Empl: 50; SIs. Mgr: Mark 
Gignac 

ENGINEERING SOF1WARE CO., Infotech Mgmt, 
Inc., Three Northpark East, # 901, 8800 N. Central Expwy. 
Dallas, TX 75041, Tel: 214-381-2431 

ENGLER INSTRUMENTS OPERATION, Stemco 
Truc.k Products Division, 250 Culver Ave., Jersey City, 
NJ 07305, Tel: 201-332-5353, TWX: 710-730-5236; FSC 
No.: 07446; Empl: 1200; SIs. Mgr: Bob Halpin 

EN~ INC., See. Electronic Navigation Inds., Inc. 

ENI POWER SYS. 3000 Winton Rd. s., Roch9ster, NY 
14623, Tel: 716-473-7330, Telex: 97-6263; FSC Il10.: 
10226; Empl: 200; SIs. Mgr: L A Benedict 

ENTECH SYSTEMS, INC. 15 Herman Dr, S1msbury,CT 
08070, Tel: 203-851-11557'; SIs. Mgr: A D. Jorczak 

ENTER COMPUTER, INC., 6867 Nancy Ridge Drive, San 
Diego, CA 92121, TOIl: 619-450-0601, Talex: 181740; SIs. 

. Mgr: Robert Curtis 

ENTERPRISE SYS. CORP, P.o. Box 698, Dover, NH 
03820, Tel: 803-742-7383; Empl: 20; SIs. Mgr: G. E. 
Perrine 

Entran 
ENTRAN DEVICES. 10 Washington Ave., Fairfield, NJ 

07006, Tel: 201-227-1002; Telex: 130-381; SIs. Mgr: John 
W. G. Budd ............................... 1101794-1795 

Local Sales Offices & Reps . 
AZ. Phoenix, J. Smith & Assocs. .•....•... 802-287-()961 
CA Long Beach, Saber Entprs. ...•........ 213-595-5646 
CA Pleasanton, Sacco Assocs. . • . . . . . • . .. 415-484-1030 
CA San Diego,~aber Entprs. ..••.....•... 619-271-1523 
CO Colorado Splings, J. Smith & Assoc. .. 303-597-5343 
CT Harnden, Pond Tech. Sis. •............ 203-281-0005 
GA AIIanIa, Quantum Meas. ....•......... 404-351-3531 
IN Plainlleld, Stress Analysis Svcs. ....... 317-639-8235 
MI Brighton, Stress Analysis Svcs. ....... 313-632-6110 
NJ Hopatcong, Measurernerits, Inc. . ~ ..... 201-n0-1281 
NM Albuquerque, J. Smith & Assocs. ..•... 50&-285-3406 
NY Clarence, Troll Electrns. . . . . . . . . . . . . .. 716-634-8500 
NY PiIIsIord, TroIIlectrns. ................ 716-588-6251 
NC Chapel HII~ Quantum Meas. .......... 919-933-7408 

OH Dayton, Stress Analysis Svcs. ......... 513-283-8036 
OH Medina, Stress Analysis Svc. . . • . . . . .. 216-725-7733 
PA Frazer, Measurements, Inc. . .......... 215-644-7142 
VA Fredericksburg, Measurements, Inc. •.. 703-373-5520 
Can Ontario, Intertechnology . . . . . . . . . . .. .. 416-445-5500 

ENTRELEC DIV. See Cogenel, Inc./Entrelec Div. 

ENVIRONMENTAL COMM., 3150 Pullman St., Costa 
Mesa, CA 92827, Tel: 714-557-7800, TWX: 910-595-1781; 
FSC Il10.: 1.6450; Empl.: 65; Sis. Mgr: Joseph Hughas 

ENVIRONMENTAL, CONTAINER SYS. INC., 3560 
Rogue River Hwy. Box 188, Grants Pass, OR 97528, Tel: 
503-476-8871, TWX: 510-7S5-07n; FSC Il10.: 24995; 
Empl: 135 

Local Sales Offices &·Raps 
AR LillIe Rock, Advance Tech. SIs. ....... 501-794-1618 
CA Santa Clara, Ross MkIg. Assocs. •....• 408-988-8111 
CO Englewood, Electronic Comp. SIs., Inc. 

....................................... 303-781-5904 
CT Wallingford. Apax Assocs. . . • . . . . . • . .. 203-289-8401 
FL Clearwater, BrenI1l'" Assocs., Inc. ..... 813-446-5006 
GA Atlanta, Brennan Assocs., Inc. .•....... 404-3115-7527 
MA Westwood, Apax Assocs. ..•......•... 617-326-5042 
NJ Taaneck, Noreest Tech. Sis. •. : ....... 201-633-2044 
OK Tulsa, Advance Tech. SIs. . .. . . • . . • . .. 916-664-0482 
TX Austin, Advance Tech. Sis. ............ 512-459-1351 
TX Dallas, Advance Tech. Sis. ............ 214-340-1300 
TX Houston, Advance Tech. SIs. .•..•.... 713-440-3888 

EOTEC CORP. 420 Frontage Road, W. Haven, CT 08516, 
Tel: 203-934-7961, Telex: 358190; Empl.: 24; SIs. Mgr: 
Robert L IieIard 

EOTEC CORPORATION, Fiber Optic Interconnect 
Group. 420 Frontage Road, West Haven, CT 08516, Tel: 
203-934-7961, Telex: 358190; Empl: 24; SIs. Mgr: Lou 
Maiolo 

E.P.E. CORP, P.O. Box 5238, Mancil8ster, NH 03108, Tel: 
603-669-9181, Telex: 943536; Empl: 85; SIs.Mgr:James 
D. Bell; DIs!. Mgr: Thomas S. Bell 

EPIC. INC. 150 Nassau St., New York, NY 10038, Tel: 212-
349-2470. Telex: 12-853.1; Empl: 8; SIs. Mgr: Pelar Letica 

EPICOM, INC., 411 Josiane Court, Altamonte Springs, FL 
32701, Tal: 305-331-1640; Empl: 15; SIs. Mgr: W. R 
Adams; DiBt. Mgr: W. R Adams 

EPOCH ENTERPRISes, L TO, 3541 N. Olive Ad., Tucson, 
AZ. 65719, Tel: 802-887-1970, 888-5167, Telex: 4995542; 
Empl:2 

EPOXYLITE CORP, 9400 Toledo Way, P.O. Box 1!!671, 
Irvine, CA 92713, Tel: 714-951-3231; Empl.: 60 

EPOXY TECHNOLOGY, INC. 14 Fortuna Dr., p.o. Box 
587, Billerica, MA 01821, Tel: 800-227-2201, Telex: 94-
7140; FSC Il10.: 33246; Empl: 18 

Local Sales Offices & Raps 
AZ. Phoenix, Wadsworth/Bryant .......... 802-275-7366 
CA Atherton, Wadsworth/Bryant .......... 415-321-3619 
CA· Hacienda Heights, Wadsworth/Bryant 

. . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . .. 816-330-5592 
CO Boulder .. Specialty Salas Co. .......... 303-444-0954 
FL Fort Pierce, Hyber-sem .. ;~ ....• , . . . . •. 305-464-0461 
II. Chicago, E. Przechara Sis. Co. ........ 312-725-1933 
MA Newton, Normell Assoc. . . . . . . . . . • . . .. 617-969-5478 
MI Royal Oak, Murray A Parcival Co. .... 313-548-1971 
NJ Clinton, PrIc&-Tech Inc. ............... 201-735-9797 
NY Fair Haven,FeikIlrt AsSoc. .•.•...•...• 315-652-55n 
OH Deyton, Berberich Assoc. ... :......... 513-433-0342 
OR Beaverton, ~ Assoc. .......... 503-643-0141 
TX Arlington, Whilaheed & Assoc. ........ 817-281-5794 
lIT West Jordan, SpecIalty Salas Co. ..... 801-561-0222 
Wf< Seattle, ~Assoc. ............. 206-523-3210 

EPSCO, 920 Westwood Ave., AddIson, IL 80101, Tel: 312-
543-0410; FSC Il10.: 53003; Empl.: 8 •.•......•.. 1)01834 

Local DIstributors 
AR LIttle Rock, CarItor!-Batas Co. ......... 501-562-9100 
CA Garden Grove, Allied Elctrils. ... , ..... 714-554-0731 
CA San Francisco, VWR Scientific Inc. ..•. 415-466-7150 
CO Denver, NeWark EIctms. .............. 303-757-3351 
FL Maralhon, Marathon WIloIes!iIe EIecIrIc Supply 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-743-2282 
FL MIarri, Aero Quality Sis. , .. . . . . . . . . . . .. 305-592-5055 
GA Warner Robbins, Omnia Supp. ........ 912-929-2946 
HI Honolulu, Honolulu Elctm. . . . . . . . . . . .. 808-949-5564 
IL Chicago, Newark EIctms. .. . . . . . . . . . .. 312-638-4411 
II. Elgin, Allied EIctms. ................... 312-697-6200 
IL. ' Bmhurst, McMester-Garr Supp. .••..•. 312-634-9600 

EQUIPT 

IL Skokie, Sargent-Welch Sci. . .......... 312-6n-0600 
IN Evansville, Hutch &' Son .............. 812-425-7201 
IN Indianapolis, Electro Prods. •.•..•.•... 317-296-6255 
LA New 0rIaans, RadIo Parts .......... ,. 504-581-s!159 
MA Lynn, Land EIctms. ................... 617-592-2220 
MI Flint, Shand EIctms. . : . . . . . . . . . . . . . . .. 313-743-8940 
MI Lansing, Fulton Radio ................ 517-394-5020 
Me Kansas City, WaIterS Radio Supp. ..... 816-531-7015 
NJ Bridgeport, VWR Scientific Corp. .•.•.• 609-467-2800 
NM Albuquerque, Walker RadIo , ........... 505-247-2288 
NY New York, Colonial Hardwara Corp. .•. 212-741-6969 
OH Dayton, The John A Becker Co. ...... 513-226-1341 
OH W8ITen, Rem EIctrr)s. Supp. ........... 216-373-1300 
PA Pittsburgh, Fischer Sciantlflc Co. ...... 412-562-6300 
SC Charlaston, Wholasale,lnds. Eler::. ..... 803-722-2834 
TX Dallas, Wholesale 8ctms. . . . . . . . . . . .. 214-824-3001 
TX Fl Worth, Allied 8ctms. ............... 817-336-5401 
lIT Salt Lake City, Newark Elctms. ........ 801-466-1046 
VA Norfolk, Avec 8ctms. ................. 804-627-3502 
WI Milwaukee, Industrial Elctms. Supp. ... 414-276-1212, 

EPSCO MICROWAVE. 411 Providence Hwy. Westwood, 
MA 02090, Tel: 617-329-1500, TWX: 710-349-0484; FSC 
Il10.: 15894; Empl: 185; SIs. Mgr: John M. Shalhoub 

EPSILON-LAMBDA ELCTRNS. CORP. 427 Stevens St., 
Geneva, IL 80134, Tal: 312-232-9611, TWX: 910-237-
1684; Empl: 30; SIs. Mgr: Robert Knox 

EQUIPTO, 225 S. Highland Ave., Aurora, L 60507, Tel: 312-
859-1000, TWX: 910-232 0845; EmpL: 300; SIs. Mgr: 
Ralph Zettinger 

EOUIPTO ELCTRNS. CORP., 351 Woodlawn Ave., 
Aurora, IL 80507, Tel: 312-697-4691; FSC Il10.: 
14002;Munipie; SIs. Mgr: Larry Suggell ........ Co1059 

Local Sales Offices & Rsps 
AL MobIle, Hollngsworlh & Still . . . . . . . . .. 800-241-5712 
AZ. Tempe, Burland Assoc. ............... 802-894-5564 
CA . Anaheim, SpecInJm Assocs. •......•.• 714-63D-69n 
CA Milpitas, Ward EIctm. Packaging Sis. .. 406-945-0420 
CO Llttlelon, GrIfco ••••••••..•••.•• :...... 303-795-1969 
CT BrIdgaport, Technical Insirs. . . . . . . . . .. 203-368-4582 
FL Fl Lauderdale, Hollngsworlh & Still ... 800-241-5712 
FL Tampa, Hollingsworth & Still .: ........ 800-241-5712 
GA Norcross, Hollingsworth & Still ........ 404-447-1700 
IN Ft Wayne, Scott Elctms. ........ ., .... 219-484-7865 

antralac® 
FULL LINE 

AUTHORIZED DISTRIBUTOR 
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EQUIPT 

IN' Indianapolis, Scott Elctrns., Inc ..... ,... 317-897-9976 
KS Desoto, Midtec Assocs., Inc. .......... 913-44 I -6565 
MD Silver Spring, Sel-Tronics ............ 301-589-3391 
MA Wilmington, Technicallnstrs ..... , .... 617-944-3930 
MO Florissant, Midtec Assocs., Inc. ..,..... 314-837-5200 
NJ Englewood, Tecnimat ... .' ............. 201-569-4200 
NM Albuquerque, RLS. Instr. ............. 505-265-4187 

'NY Syracuse,Labtronics ..... ; ........... 315-455-7314 
NC Charlotte, Hollingsworth & Still, Inc ... , 8O()"241-5712 
NC Kernersville, Hollingsworth & Still, Inc. 

........... : ............................ 800-241-5712 
OH Cincinnati,ScottElctrns. ........ : ..... 513-791-2513 
OH Cleveland, Scott Elctrns. .............. 216-473-5050 
bH Dayton, Scott Elctfns .. """""""'" 513-294-0539 
OH ReynoldSburg, Scott Elctrns., Inc. 

................................. 614-863-,.28111282 
OK Tulsa, ION, Assocs., Inc. .. 918-664-0186 
PA Pittsburg, Scott Elctrns., Inc. ........... 412-963-61 I 6 
PA Valley Forge, J. E CueS\a & Co. ...... 215-265-5800 
TX Austin, ION Assocs, Inc. ........•..... 5 12-331-725 I 
TX Grand Prairie, ION Assocs., Inc ........ 214-647-5225 
TX Houston, ION Assocs., Inc. ............ 713-977-4354 
WA Seattle, MI. Corp. .. , ................. 208-763-8981 

ERA POLY-PLANAR DIV,311 E ParkSt,Moonachie, NJ 
07074, Tel: 201-641-3650, TWl(': 71()"990-5064;' Empl.: 
100; Sis. Mg,: John Apelian 

ERA TRANSPAC DIV., SUb. Elctrn. Rl!search 
Assocs., 50 Graphic Place, Moonachie, NJ 07074, Tei: 
201-641-3650, TWX: 71()"990-5064; FSC No.: 96762; 
Empl.: 100; Sis. Mgr;: John Apelian ...... Do1635-1637 

Local Sales Offices & Reps 
CA Los Angeles, Astralonics· .............. 213-708-0488 
CA Orange County, Astralonics ....... : ... 213-691-6123 
CA San Diego, Astralonics ................ 619-789-2256 
CA WestlakeVillage,Astralonics ......... 818-708-3936 
CT Milford, Todino Engrg. SIs. ............. 203-874-6643' 
GA Smyrna, B-C Elctrn Sis, Inc. .. ....... , 404-438-5 169 
MA Needham Heights, Todino Engrg. Sis. 

....................... : ......... ,' ..... 617-444'7925 
NJ Perth Amboy, Astrorep, Inc, ............ 201 -828-8050 
NY Babylon, Astrorep, Inc ........ ; .... , ... 518-422-2500' 
PA Pittsburgh, Covert & Newman Co •. , .. 412-531-2002 
TX Austin, Beacon ...... : ................ 512-331-5115 
TX Dallas, Beacon ....................... 214-437-1505 
VA Front Royal, EHron SIs., Ltd ............. ~ 703-635-7201 

rn aiJc£ 
CIRCUIT BREAKERS 

FULL LINE 
AUTHORIZEO OISTRIBUTOR 

~~ 
ELECTRIC "SWITCHES 

IWCOBPOBATBD 

2418 fletcllel Dr, Los Alllel,s, California 90039 

213-660-1310 
CALL TO LL FREE 

NATIONAL: 800-421.-8855 
CALIFORNIA: 800-252-4640 

TWX 91D~321-2971 
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Manufacturers and Sales Offices Directory 
WA Seattle, Datacom Assocs., Inc. ........ 206-285-2525 .' ESNA DIV" 2330 Vauxhall Ad .. Union, NJ 07083. Tel: 201-
Can Pointe Claire. Oue., Eicom GeM, Inc. 688-6000, Telex: I -38243, TWX: 71 ()"985-4677; Empl.: 

......................... 5 I 4-626-4039,514-697-4556 700 

ERASER CO., £lox 4961, Syracuse, NY 13221, Tel: 315-
454-3237, Telex: 93-7442; Empl.: 45: Sis. Mg': Linda S. 
Cahill 

ERBTEC ENGINEERING, INC, 5680 Valmont Rd .. 
EIoulder,CO 80301, Tel: 303-447-8750; Empl: 16; Sis . 
Mg,: Haivey Girard 

ERC, See Electronic Research Co. 

ERCONA. 125 Wilbur Pl, EIohemia, NY I 1716, Tel: 5 I 8-567-
, 3399, Telex: 961449; Empl.: 10; Sis. Mg': M. Kandell; Dist. 
Mg': J. Curley 

EREM CORP. 3740 Skypark Dr .. Torrance, CA 90505, Tel: 
213-772-0751; Empl: 25; Sis. Mg': G. Johnson; Dist. Mg,: 
C.Johnson ' 

ERGOTRON, INC., 16.21 E. 79th Street Minneapolis, MN 
55420, Tel: 612-854-9116, 800-328-9839, Telex:' 290766: 
Empl.: 8( Sis. Mg': .Keith A. Jentofl 

ERICSON MFG. CO" 421 5 Hamann Pkwy .. l!Yolioughby, OH 
44094, Tel: 218-951-8000, Telex: 98-5390; Sis. Mg,: J. E. 
(Jay) Ericson, Jr. 

ERIE TECHN. PRODS., See Murata Erie No. Amer., 
Inc. 

ERIE TECHNOLOGICAL PRODUCTS, 645 West ll1h 
Sl, Erie, PA 16512, Tel: 814-453-5611 

ERM, 27 Water St, Wakefield, MA 01880, Tel: 617-248-3550 

ERNI COMPS. CORP., Erni Elektroapparate GMBH, 
12.35 E Davis 51,', Ariington Heights, IL 60005, Tel: 312-
577-8620, TWX: 91 <Hl87-()280; . Sis. Mg,: J. Garr;rtI; Dist. 
Mg,: G. F. Zib 

IJ~!t 
ESC ELCTRNS. CORP., 534 Bergen Blvd, Palisades Pk., 

NJ 07650, Tel: 201-947-0400, TWX: 71()"991-9780;Empl: 
120 ......... """""'''''' A.1508-1521,1604-1605 

Loeal Sales Offices & Reps 
AL HuntSville, Interep Assocs. ..... .-...... 205-533-1730 
AZ Mesa. Sedc6 SIS. ...... : .. .. .. .. . .. ... 802-835-6281 
AZ Tucson, Sedco SIs., Inc. .. \ ............ 602-298-)758 
CA CulverC~y; Westaironics ............. 213-641-4122 
CA 'Santa Clara, Rodgers ASsocs. .... . . .. 408-984-81 10 
CO Westminster, 01 Z AsSocs.' ............ 303-429-9369 

. CT Bridgeport. Betronic Assocs. .... ,.,... 203-3.74-6404 
FL St Petersburg, OXI, Inc ............•... 813-821-2281 
Fl Tamarac, OXI; Inc. ................ ,... 305-392-2626 
GA Norcross, Interep Assocs., Inc. . . . . . . .. 404-449-8680 
IL Elk Grove, Carlson Elctrn. SIs. Co ...•. 312-956-8240 
1/11' Indianapolis,J & Vi SIs. ............... 317-842-3740 
IA . Cedar Rapids, Carlson Elctm. Sis. Co. . 

.................................... "" 319-377-tl341 
KS Merriam, MidWest Tech. Sis. .. '." .. ... 9"3-238-8555 
MA WaHham, Eletfonic Assocs. ............ 617-894-a4Oll 
MN Minneapolis, R..J, Inc. . .......... ' .... ~. 612-868-3661 
MO SlCharles,MidwestTech.SIs. ....... 314-441-1012 
NY New York City, Robert Smith Assocs. 

....................................... 212-541-4885 
NY Plainview, RObert Smith AsSocs. ...... 518-681"3155 
OH Cincinnati, Makin Assocs. ............. 513-871-2424 
OR Beaverton, Ravencraft ................ 503-648-9261 
NJ Martlon, BGR Assocs. .. .. .. .. • .. . .... 609-983-1020 
TN Greeneville, Interep Assocs., Inc. ...... 615-639-3491 
TX Plano, Zeus Engrg. ................... 214-423-2027 
UT Salt Lake City, DIZ Assocs ............ 801-268-2876 
VA Reston, Tyttonics Tech. Sis. . ......... 703-471-0440 
WI Milwaukee, cartson EIctrn. Sis. Co. .... 414-478-2790 
EXP NJ, Palisades Pk., ESC Elctms. Corp. 

....................................... 201-947-0400 

ESE. 142 Sierra Sl, EI Segundo, CA 90245, Tel: 213,,322-
2136; FSC No.: 58525; Empl: 25; SIs. Mg': R Mayers; 
Dist. Mg,: R. Mayers 

ESICO, INC, £lox 247, Deep River, CT 064 17, Tel: 203-528-
5361; Empl.: 45; Sis. Mg,: Robert W. Mead 

ESNA DIV., Amerace Corp" '2330 Vauxhall Rd., Union, NJ 
07083, Tel: 20HI86-6000, Telex: 1-38243, TWX: 71 ()"985-

4677; Empl.: 600; Sis. Mg,: W. H. Riley; Dist. Mgr: A. H. 
Wighton 

ESl'?EY MFG. & ELECTRONICS CORP.. 223-239 
Bellston Ave"Saratoga Springs, NY 12866, Tel: 518-594-
4100 . 

E" TECHNOlOGY CORp., 4475 Dupont Ct # 9, Ventura, 
CA93003, Tel: 805-644-9544, Telex: 887971 E Sq Tech. 
.UD; Empl: 15; Sis. Mg,: Lany D. Emery 

.. ' 

ESSCO INDS., P.O. £lox 5 15, Sierra Madre, CA 91 024-05 15, 
TEil: 818-355-8315; EmpI.: 33 

ESSEX CONTROLS, See Stancor Products 

ESSEX.CONTROLS DN., ESSEX GRP., See Essex 
Controls, United T echriologies • 

ESSEX GROUP, 9933 13th St, Fl Wayne, IN. 46609, Tel: 
,219-4-;:8-1521; EmpI.: 3O()"500; Sis. Mg,: J:Scott 

ESSEX GRP. ESSEX TERMINALS/CONNECTORS, 
See.United Technologies, Comps. Diy. Terminals 

ESSEX GRP., Power Conductor Diy .. 2601 S. Adams, 
Marion, IN 46953, Tel: 31 7-664-621 1, TWX: 317-667-6972; 
Empl: 700;. Sis. Mg,: J. Burdick 

ESTERLINE ANGUS INSTA, CORP .. Box 24000, 
Indianapolis, IN 46224, Tel: 317-244-761 I, Telex: 027-419; 
FSC No.: 72264; Empl: 250 +; Sis. Mg,: Jarqes Elanks 

ESTES ENGRG. CO, 930 Marine Dr, Port Angeles, WA. 
98362, Tel: 208-457-D904; FSC No.: 22590; Empl.: 28 

E-SYSTEMS, Garland Diy.; Box 226118. Dallas, TX 
75266, Tel: 214-272-0515, TWX: 91()..86()..5187; Empl.: 
1927 

E-SYSTEMS, Greenville Diy. P.O. £lox 1056, Greenville, 
TX 75401, Tel: 214-457-4694, Telex: 73-2392; SIs. Mg': 
C.LByrom 

E-8YSTEMS, Melpar Div .. 7700 Arlington Blvd, Fall$ 
Church, VA 22046 

E-SYSTEMS, Memcor Div., 1320 Flaxmill Rd, 
Huntington, IN 46750, Tel: 219-356-4300, TWX: 81()"333" 
1530; FSc No.: 24681; Empl: 450; Sis. Mgr: Ray 
Vanderspool ....................... , .... A.1869,2015 

Local Sales Offices & Reps 
AL 
CA 
CA 
CO 
FL 
GA 
IL 
IN 
MI 
MO 
MO 
NH 
NJ 
NY 
NY 
NC 
NC 
OH 
PA 
TX 
TX 
UT 
iNA 

Huntsville, Murcota ................... 205-539-9476 
Santa Ana, Cal-Tronic SIs. ............ 714-979-4863 
Santa Clara, D.H. ROss ............... 408-988-8111 
Denver, WesI, Inc. .. .................. 303-692-l1131 
Indialantic, Raycom ................... 305-727-8860 
Atlanta, Murcola ....•..............• :. 404-875-2525 
Chicago, D. Dolin SIs. ................. 312-288-6200 
Ft Wayne, MenzeSIs. ................ 219-747'5616 
Sl Clair Shores, J.M. Thorpe ....•..... 313-77!j.6383 
EIIue Springs, Chesco ................. 818-229-1404 
Sl Chartes, Chesco ........... " .... " 314-948-6677 
Atkinson, Mark Rep Assoc.' .. . . . . . . . .• 603-362-4526 
Eng~ CJiff$, Masin Esca .....•.... 201-.569-8868 
Haujlpauge,MiiSinEsco. , ........ , .... 516-273-3500 
P'ottsford, Noeth-Honsinger" ............ 315-588-9002 
Burlington, Murcota ................... 919-565-1 5n 
Winston-Salem, Murcilla .............. 919-723-1001 
Cleveland, Glover SIs. .. . . . . . . • . • . . . .. 218-942-4520 
NeWtown Square,.G.M Conneeh ..... 215-353-2241. 
Dallas, SW EIctrn. 100 ..... , ...• ; .. . .. 21 4-233-98j 6 
Houston, SW EIctrn. Ind. .. ............ 713-729-1670 
SaH Lake City, West, Inc. .............. SOl -968-01 71 
Rec;Imond,.Barrett-Squibb, ........... :: .. 206-885-6991. 

E-T-ACIRCUIT BREAKERS, 7400 N. cfonaine Ad., 
Chicago, IL 60648, Tel: 312-647-8303, Telex: ,253780; 
Empl: 20; Sis. Mg,: John J. Palsir 

Local Sales Offices & Reps r 
CA Pleasanton, Moulthrop SIs. ". . . . . . . . . .. 415-463-0450 
CA Tustin, Sierr .... PaciflC.Eng. ." ........... 714-731-341,1 
CO Denver, Chailenge Sis. ................ 303-45(),2402 
CT Eest Haven, Eagle AssoCs. ........... 203-467-6542 
fL Orlando, EAB Inc. .. ............ ,...... 305-898-7444' 
IL Arlington Heights, Thennek ........... 312-577-6900 
IN FL Wayne, Needler Sis. Co. ........... 219-447-2123 
IN Indianapolis, Needler Sis. Co. .. ....... 317-255-8056 
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Manufacturers and Sales Offices Directory 
MA ~,Eagle Assocs. ................ 617-444-344e 
MI Detroit, Hilltronics ..................... 313-396-5556 
MN MinneaPo1s, Chris & Assocs. .... .. ... 612-432-1823 
MO Kansas City, Delnron Co. ............. 816-436-6445 
MO St louis, Deillmn Co. ................. 314-869-4779 
NY New York, Schmitt Indl Mktg. Corp. ... 516-486-3510 
NY Rochester,RobeII F. Lamb Co ........ 716-323-1250 
NY Syracuse, Robert F. Lamb Co. ........ 315-455-2469 
OH Cincinnall,J.QOIsenCo. .... , ....... 513-574-7711 
OH Cleveland, J. O. Olsen Co. . . . . . . . . . . .. 216-662-3454 
OR Portland, TemcoNorthwasl ........... ~8171 
PA Pittsburgh. J. O. Olsen Co. ............ 412-279-2550 
TN Hendersonville, Stark & Assoc. ........ 615-822-1667 
TX Austin, Dena Comps. .... .. .. .. .. .. ... 512-458-4288 
TX Dallas, Dena Camps. ................. 214-287-8333 
UT San Lake City, Frank Mercharll .....•. 801-277-3775 
VA Fairfax,Beaccn North ................ 703-591-1300 
WA Seattle, Temco Northwest . . . . . . . . . . •. 206-486-1254 
WI Milwaukee, Slar Engineering ..•.....•. 414-645-3880 

ETI ELECTRONICS, 5751 Miami Lakes Dr, Miami Lakes, 
FL 33014, Tel: 305-556-4000, Telex: 80-3347; SIs. Mg'" R 
Grossman; Dist. Mgr" S. Zucker 

~ 
SYSTEMS 

ETI SYSTEMS, Polaris lnell Entprs.., 215 Via Del 
Norte, Oceanside, CA 92054, Tel: 619-757-7770, TWX: 
910-322-1396; FSC No.: 952 762672; Sis. Mg'" Bill Tice; 
Dis!. Mg," Bill Tice ...... A.2016-2017; 801150-1152; 

001120-1121 

l..Dcal Sales Offices & Reps 
CT Washington, Tri-Com Assacs. .......•. 203-563-2241 
IL Arlington Heights, Brainard-Wilson Mktg. 

....................................... 312-437-2700 
IN Carmel, Biainard-Wilson Mktg. ........ 317-644-2800 
LA Covington, HBT Assoce- , .............. 504-892-4045 
MA Burlington, Tri-COm Assacs. .......... 617-272-8163 
MA Newburyport, Tri-Com Assacs. ........ 617-465-3205 
MI Uvonia, Lowell Wenol ................ 313-464-2722 
MN Minneapolis, Inll. Elctrne- .............. 612-571-0000 
NJ Morrislown, Ancfrews & Andrews ... ,' .. 201-569-8800 
NY Huntington, Andrews & Andrews ...... 516-692-8686 
OH . Cleveland, Baehr Greenleat & Assoce-

OH Columbus, Baehr Greenleat & Assocs. 

OH 
OR 
PA 
PA 
PA 
TX 
TX 
TX 
TX 
VA 

'WA 
WI 

Dayton, Baehr Greenleaf & Assocs- .. . 
Hillsboro, Rhodes SIe- Corp. . ..... .' .. . 
Oowington, Hornersmilh, Inc. . ........ . 
Evans City, Baehr Greenleat ......... . 
Media, Homersmilh, Inc. ............ .. 
Dallas, Allied Comp, Inc. . ............. . 
Houston, AIDed Comp, Inc. . .......... . 
Hurst Allied Comp., Inc. .. ..... , ...... . 
Round Rock, Allied Comp., Inc. ....... . 
Roanoke, Hcmersmilh, Inc. ..•........ 
Kent Rhode Sis. Corp ............... .. 
Waukesha, Brainard-Wilson .......... . 

Local Distributors 

216-221-9030 

614-486-4046 
513-439-0724 
503-640-6666 
215-269-3637 
412-776-2151 
215-543-2434 
214-238-!l408 
713-988-1600 
817-5se-04ss 
512-244-1166 
703-774-7411 
206-251-5396 
414-797-7940 

AZ Tempe, Anjon Enlerprises ............ 602-894-1332 
CA Anaheim, A To Z Elctme- ............. 714-634-3620 
CA Canoga Park, Tim-co. Sis. ............ 213-992-5040 
CA Garden Grove, Allied Elctme- ......... 714-544-0731 
CA Hayward. Allied Elctme- ............... 415-487-5250 
CA LosAngeles,AlliedElctms ............ 213-725-7111 

. CA San Jose, Allied Elclrns. ..... :........ 408-727-1690 
CA San Jose, Vader Elec. ................ 408-971-0288 
cq Wheatridge, Allied Elctme- .... . . . . . . .. 303-425-7144 
CT Hamden, Allied Elctme- ............•.. 203-246-8900 
FL \ Fl Lauderdale, Allied Elctrns. . . . • . . . .. 305-486-0500 
FL .Jupilor, Brosey Entpre- .............•.. 305-746-2439 
GA Allanta, Allied Elctme- ................. 404-237-3366 
IL Elgin, Allied Elctrns. .. ................. 312-697-8200 
IL Lisle, Components, Inc ................ 312-852-7707 
MD Marlow Heights, Allied Elctrne- ........ 301-423-0161 
MA Holliston, Add Elctrns. .. .............. 617-478-4200 
MA Wilmington, Allied Elctrne- ............ 617-942-0'150 
MA Woburn, Mac Bearing Co. ............. 617-933-2110 
NY Mineola, Allied Elctrne- ................ 516-248-2360 
NY Port Washington, Connector Concepts Corp. 

.. . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . .. 516-883-3600 
NC Raleigh, Allied Elctrne- .......... .'..... 919-467-0720 
OH Cleveland, Allied Elctrne-
OH Cleveland, Specialized Comp. SIe- .... 216-464-0405 
OK Oklahoma City, Trice Whdlesales Elec. 

...................................... , 405-524-4411 
OK Tulsa, Allied Elctms ................... 916-663-7630 
OR Beaverton, Shannon, LId ..... . . . . . . .. 503-644-8077 

PA Bala Cynwyd, Allied Elctrns. .......... 215-887-6940 
TX Fl Worth, Allied EIctrns. ............... 817-336-5401 
TX Hcuston, Lenart Co, .. .. .. .. .. .. .. .... 713-225-1465 
TX Humble, Allied Elctrns. .......•...•.... 713-852-3730 
WA Kent, Shannon, Ltd ....... ,........... 206-763-0545 
WA Seattle, Allied Elctrns.· ................. 206-767'5772 
WI Milwaukee, Allied Elctme- ............. 414-355-8888 
WI OshkOSh, ElectroniC Inde- ............. 414-235-8930 

ETM ELECTROMATlC, 470 San Antonio Ave., Palo Ana, 
CA 94306, Tel: 415-494-1505; Sis. Mgr" Was Henderson 
.................................... 001226-1227,1638 

ETRI 
ETRI, INC" 608 Broome St, P.O. Box 5006, Monroe, NC 

28110, Tel: 704-289-5423, TWX: 810-649-1352; FSC No.: 
FAX 704-283-7170; SIs. Mg,: G. WoH ... Co1638-1640 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mktg. ......... 205-830-0498 
AZ Scottsdale, Luscombe Engrg. ......... 602-849-9333 
CA Los Galos, Nor-West Elctme- ...•..... 408-395-1190 
.CA Pasadena, Luscombe Engrg. .......... 213-684-2000 
CA San Diego, Beslronics ................ 619-693-1111 
CO Boulder, Camp. Prode- SIe- ............ 303-530-2800 
FL Altamonte Springs, Semilronics Assocs. 

....................................... 305-831-8233 
FL Clearwater, Serntronics Assocs. ....... 813-461-4675 
FL Fl Lauderdale, Serntronics Assocs- ... 305-731-2484 
GA Norcross, Montgor/lery Mktg. .. .. .. ... 404-447-6124 
IL Del! Plaines, Lincoln, Hedges .& Assocs. 

....................................... 312-297-3810 
IN Fl Wayne, Advanced Camp. Sis. ...... 219-484-0722 
IN Indianapolis,AdvancedComp.SIs. .... 317-545-6441 
IA CedarRapids,PMR,lnc. .............. 319-362-9177 
KS Overiand Park, PMR, Inc. ............. 913-381-0004 
MA Lexington, John E. Boeing Co., Inc. .... 617-862-2500 
MI Birmingham, Favco Techn. RSps. ..... 313-644-0173. 
MN Minneapolis, Min Westlund Assocs. ... 612-886-5002 
MO Maryland Heights, PMR, Inc. .......... 314-569-1220 
NJ Charry Hill, Trinkle Sie-, Inc. ........•.. 809-795-4200 
NY EndiCOtt, NoetI>-Honsinger ............ 607-754-3214 
NY Manhasset Win-cor Elctme- .......... 516-627-9474 
NY Pittsford, Noeth-HonSinger ............ 716-586-9002 
NC Cary, Montgomery Mktg ............... 919-467-6319 
OH Cincinnati, Makin & Assocs., Inc ....... 513-871-2424 
OR Wilsonville, RTS, Inc. .................. 503-638-5670 
TX Auslin, Nova Mktg. .................... 512-343-2321 
TX Dallas, Nova Mktg. ..... : .............. 214-750-6082 
TX Houslon, Nova Mklg. .. .. .. .. .. .. .. ... 713-988-6082 
WA Vashon, RTS, Inc. ..................... 206-285-1363 
WI JlIn9jlville, Antak/Lincoln Hedges'& AssoCs. 

., ...................................... 606-754-4214 
WI Waukesha, Lincoln, Hedges & AssOCS-

... , ................................... 414-542-3087 
PR Santurce, John E. Boeing Co, Inc. .... 809-722-6942 
Can Monroe, NC, ETAI, Inc. ................ 704-289-5423 

Local Distributors 
AL Huntsville, AM EIctrns. ...•............ 205-852-t550 
AZ Tempe, Acacia·SIs., Inc. ' ............... 602-894-2874 
AZ Tempe, Fisher Brownell .... .. .. .. .... 602-967-1464 
CA Alhambra, Fisher-.Brownell ............ 816-289-0255 
CA Fountain Valley, Components Clr ...... 714-979-0433 
CA 'Irvine, Acacia Sis., Inc. . ....... '.'" . . .... 714-660-0834 
CA San Diego, Acacia·SIs., Inc. ........... 6.19-565-4365 
CA San Diego, Fisher Brownell ....... ,... 619-560-8545 
CA Santa Clara, Flshar Brownell .......... 408-986-8041 
CA Sunnyvale, Acacia SIs., Inc. ........... 408-745-7200 
CO Denver, Integrated Elctme- ............ 303-292-6121 
CO Lakewood, Acacia Sis., Inc. . . . . . . . . . .. 303-232~2882 
CT MiHord, RC Comps. ".'"'''''''''''''' 203-874-0006 
CT Orange, Milgray Elclrns ............... 203-79?-071.1 
FL AHarnonte Springs, Pioneer Elctrne- ... 305-834-9090 
FL Deerfield Beach, Pioneer Elctms. .. . .. 305-428-8877 
FL Fl Lauderdale, Hammond Elctrne- .. '.' 305-973-7103 
FL Winter Park, Milgray Elctme- .......... 305-647-5747 
GA Atlanta, Milgray Elctrne- ........... ,.... 404-393-9666 
IL Adcison, L -Comp. ' ...... .'.. .. .. .. .. ... 312-626-1400 
IL' Bensenville, Milgray Elctrne- .. . . . . . . .. 312-350-0490 
IL Elk Grove Vilt8ge, AM Elctrne- ........ 312-364-6622 
IL Hasca, Voyager Elctms ................ 312-773-4900 

EVERES 
L Palatine, OHM EIctrns. ................ 312-359-5500 
IN Indianapolis, Advent Elctme- .......... 317-872-4910 
IN Indianapolis, RM EIctrns ............... 317-291-7110 
.KS Overtand Park, Milgrey Elctme- .•...... '913-236-8800 
KS Wichita, L-COmp ...................... 316-285-5100 
MD Gailhersburgh, MS Elctrns. .... .. • .... 301-921-0200 
MD Rockville, Milgray Elctme- ............. ;301-466-6400 
MA Burlington. Milgray Elctrns. ............ 617-272-6800 
MA Wilmington, R C Comps.lnc. .......... 617-273-1860 

'MI GrandRapids,AMEIctrns. ............ 616-531-9300 
MI Uvonis, LWC DistrS- ............... ". 313-464-7700 
MNMinneapolis, Industrial Camps. ........ 612-831-2666 
MN Minneapolis,SlarkElctme- ............ 612-332-1325 
MO Kansas City, L-Comp ................. 816-221-2400 
MO Maryland Heights, L-Comp ...... " .... 314-291-6200 
NH Hudson, C & H Elctme- ............... 803-882-1133 
NJ MarHon, Milgray Elctms. .. . . . . . . . . . . .. 809-963-5010 
NY Bohemia,KeyCamps. ................ 516-567-7500 
NY Buffalo, SummH DisIrs. ................ 716-884-3450 
NY Farmingdale, Milgray Elctme- ......... 516-420-9800 
NY Pittsford, Milgray Elctme- .............. 716-385-9330 
NY Rochester,SummilElctrns. ........... 716-334-8110 
NC Charlotte, Electronic Mktg. Corp. ...... 714-394-6195 
NC Greensboro, Hammond Elctme- ....... 919-275-6391 
OH 
OH 
OH 
OH 
OH 

OK 
'OR 

Cleveland, Alpha DisIrs. ............... 216-526-3716 
Cleveland, Milgray Elctrns. ............ 216-447,1520 
Columbus, Electronic Mktg. Corp. ..... 614-299-4161 
Dayton, Electronic Mktg. Corp. .. ...... 513-439-4711 
Highland Heights, Electronic Mktg. Corp. r 
.............................. : ........ 216-442-3441 

Tulsa, Naivell Elctms. .. .. .. .. .. .. .... 916-663-1247 
Beaverton, Acacia SI$., Inc. ........ . .. 503-646-3377 

PA Allflntown, PA Peters ........ .. .. .... 215-434-5237 
PA Montgomeryville, Pyttronics 1ndS- •• • •• 215-.643-2850 
SC Greenville, Hammond Elctrne- ......... 803-233-4121 
TX Austin, Norvell Eictrne- ................ 512-456-8106 
TX Dallas, Milgray Elctrns. ................ 214-246-1803 
TX Dallas, Norvell Elctrne- ................ 214-233-0020 
TX Hcuston, Force Elctme- 01 TX ......... 713-561-8644 
TX Hcuston,NorveiIEIctme- .............. 713-777-1666 
TX Irving, Force Elctms.· of TX ............ 214-436-5700 
TX Richardson, Components Ctr. ......... 214-644-3444' 
TX Richardson, Fisher-Brownell .......... 214-235-3177 
UT san Lake City, Bell Indus. ............. 801-972-6969 
VA Charlottesville, Virginia Radio & S~ 

....................................... 804-296-4184 
W1 Milwaukee, Indl Elctrne- .. ""',"""" 414-276-1212 
W1 New Berlin, AM Elctme- ....... , ....... ·414-784-4420 
Can Markham, Ont, International ReCtifier 

....................................... 416-475-1897 
Can Vancouver B.C, Intek Elctrne- ......... 604-324-6831 

E-TRONICS, 16774 Schoenbom, Sepulveda, CA 91343, 
Tel: 213-892-7279; Empl.: 28 

EUBANKS ENGRG, 1307 So. Myrtle Ave., Monrovia, CA 
91016, Tel: 816-357-7011, Telex: 675403; Empl: 90; Sis. 
Mg,_' J. Reed 

EVANS & SUTHERLAND COMPUTER CORP, P.O. 
Box 8700, 580 Arapeen Dr., Salt Lake City, UT 84108, Tel: 
801-582-5847, Telex: 389492, TWX: 910-925-5818; Empl: 
'850; Sis. Mg," William Eistun 

EVANS ELECTRONICS, Box 5055, Berkeley,CA 94705, 
Tel: 415-653-3083 

EVAPORATED COATINGS, P.O. Box 180, Huntingdon 
Valley, PA 19006, Tel: 215-947-1465; Empl: 24; SIs. Mgr" 
Stephen L Schaller 

EVENTIDE, INC, One Alsan Way, Lillie Ferry, NJ 07643, 
Tel: 201-641-1200, TWX: 710-991-8715; Empl.: 38; Sis. 
Mg'" Michele Natter; Dist. Mg," Michele Natter 

EVEREADY-ENERGIZER, See' Union Carbide 
Battery Prods. Div. 

EVEREST INTERSCIENCE, INC, P.O. Box 345, Tustin, 
CA 92681, Tel: 714-992-4461, 714-730-0747, Telex: 
295368 EVER OR; Empl: 11; Sis. Mg,_' Steve A. Giffin 

Local Sales Offices & Reps • 
AL Huntsville, Newcomb Assocs- ......... 205-637-3233 
CA Gardena, Instrument Lab .............. 213-327-3282 
CO Littleton, Redco Elctrne- ............... 303-794-4279 
IL Decatur, Mueller SIe- ................... 217-442-6379 
IA CedarRaplds,MuelierSIe- ............ 319-365-1196 
LA Baton Rouge,AIIesco ................. 504-926-1571 
MN Golden Valley, Mueller SIe- ........... 612-544-8888 
NE Omahab' ............................. 402-571-3033 
NY Buffalo, Seelbach & Schmil1lnc. ...... 716-839-2306 
OH Cincinnati, PrO-COn Analytical ......... 513-272-3300 
OR Portland, Fairman B. Lee Co. .......... 503-263-9442 
PA Haveriown, Shelby Jones Co. ......... 215-446-6600 
TX Dallas, Allesco ........................ 817-261-3966 
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EVERES 
TX Houston, Allesco ..................... 713-771-0115 
WA Seattle, Fairman B. Lee Co. 
WI Brookfield, Mueller SIs. .......•......• 414-781-5310 

EVERETI ICHARLES AUTOMATION SY8.INC. 6101 
Cherry Ave., Fontana, CA 92335, Tel: 714-899-2411, TWX: 
4720716; Sis. Mgr: Jim Meadville 

EVERETT/CHARLES CONTACT PRODS. INC., 700 
E. Harrison Ave. Pomona, CA 91767, Tel:; 714-625-5551, 
Telex: 67-55-78, TWX: 910-581-1210; Empl.: 100; Sis. 
Mgr: Bud Fabian . 

EVERETT IcHARLES TEST EQUIP. INC., 2887 N. 
Towne·Ave., Pomona, CA 91767, Tel: 714-821:9511, TWX: 
910-581-3838; Empl.: 200; SIs. Mgr: Jim Malloy 

EVERSHED & VIGNOLES,L TO., Acton Lane, Chiswick, 
London, England W4 si-IJ, Tel: 01-994-3670, Telex: 22583; 
Empl.: 300; Sis. Mgr.: J. Gilpin 

EV-GAME INC. See EVG, Inc. 

EVI. INC., 8970 F Route 108, Columbia, MD 21045, Tel: 
301-964-1660;Empl.:4 .. _ .. : ......... _ ........ 001639 

EWALD INSTRS. Rle. 7R,'Kent CT 06757, Tel: 203-927-
3278 

EWC. INC., 725 Federal Ave., Kenilworth, NJ 07033, Tel: 
201-245-3200, 800-526-4048, TWX: .710-996-5993; FSC 
No.: 15387;MIL-T-27D; Empl.: 210; ,SIs. Mgr: C .. G. Hiotis; 
Dist. Mg',: C. G. HiDtis .................... A.2136-2148 

Local Sales Offices & Reps 
AZ Mesa, Cummings & AssDC. : ....... ,.. 602-994-9027 
CA Canoga Park, Cummings & Ass<><;s. ... 818-340-6035 
CA Santa Clara, Cummings &.Assocs. .. c. 408-247-8656 
CO Denver, Cummings & Assocs., Mklg. InC. 

.. .. . .. .. .. .. .. . .. .. .. . .. .. .. .. . .. . .... 303-455-6860 
CT Ridgefield, Phoenix Sales ............. 203-438-9644 
FL Apopka, Tech-Rep Assoc .......... ; .. 81&577-2779. 
FL Greenacres City, Tech-Rep. Assoc .... 813-577-2779 
FL St Petersberg, Tech-Rep. Assoc ...... 813-577-2779 
FL Winter Park, Tech-Rep AssOC. . ....... 813-577-2779 
IL Pallatine, T-Squared Assoc. ........... 312-991-2144 
IN Fort Wayne. Giesting & Assoc ......... 219-486-1912 
IA Cedar Rapids, lorenz Sales .. . . . . . . .. 319-377-4666 
KS OVerland Park, lorenz Sales .......... 913-649-5556' 
MI Coloma, Geisting & Ass<><; .............. 616-466-4200 
MI Farmington Hills, Giesting & Assoc. ... 313-478-8106 
MN SI. Pa~I, Proud Inds. .. ....... .-: ......... 612-646-9!l28 
NE lincoln, lorenz Sales ................. 402-475-4660 
NJ E. Brunswick, Winch Assoc. ........... ,201-826-4615 
NY Cortland, Net Sales ................... 607-756-6592 
NY Roslyn Heights, Winch Assoc. ........ 516-621-8378 
.NY Troy, Net Sis. Co .......... , ........... 518-274-4758 
NY Webster, Net Sales .................... 716-467-4538 
OH. Cincinnati; Giesting & Assoc. . ........ 513-385-1105 
OH Cleveland, Giesting & Assoc. ......... 2t6-261-9705 
OH Dayton, Giesting & Assoc. .. ......... ; 513-433-5832 
OR Portland, DHS Sales .............•..... 503-285-9790 
PA Bensal,em, Stemler Assoc ............. 215-838-4850 
PA Greensberg, Pro-Mark ..........•....... 412-832-3800 
RI ,WorWick, Cal-Greg Camps. ........... 401-738-6170 
AI Worwick, Monette Eng. & ~ssoc ....... '401-885-2205 
TX Irving, Impaq Sales ................... 214-257-3677 
UT SaH Lake City, Cummings & Ass<><;s., Mklg. Inc. , 

. . .. . . . . . . .. .. . . . . . .. . . . . . .. . . . ... .. . .. 601-263-8131 
VA Reston, Stinson Ass<><; .................. 703-471-0723, 

703-820-0088 
VA Troutville, Stinson Assoc .............. 703-992-5459 
Can Montreal, Solid State Engrg. .......... 514-481-3313 

, Local Distributors 
CA Mountain View, Abacus Elctms... ..... 415-961-1500 
CA San Diego, Park-West Inc. ............ 619-277-8433 
CA 'Woodland Hills, C'& AElelrns. ........ 213-340-6036 
CT Norwalk, Park Dis!. .................... 203-653-2010 
FL West Palm Eleilch, Nunni Elctm. Supp. 

'.' ......... : .................. : .. , . .. ... 305-886-8553 
Il ArlinQlon Heights; Reptron Elelrns. .... 312-593-7070 
MD BallilT1Ore, Whitney Dist ........... , .. 301-944-8080 
OR Portland, Dunn Elctrns. ........... . . .. 503-285-0214 
OR Portland, Radar Elec. .......... 503-233-3691 
PA McKean, Advocom Elctms .... " 814-476-7774 
WA Seattle, Radar Elec. .. .... 206-282-2511 

Manufacturers and Sales Offices Directory 
EXACT ELECTRONIcs. Div. of Dynatech Nevada 

Inc. Box 1925, 2000 Arrowhead Dr. Carson City, NV 
89701, Tel: 702-883-3400, 800-848-7952, Telex: 170054; 
FSC No.: 34511; Empl.: 60; SIs. Mgr, Joe Foster 

EXAR. CORP.,P. 0. Box 62229, 750 Palomar Ave., 
Sunnyvale,"CA 940B6; Tel: 408-732-7970, TWX: 910-339-
9233; Empl.: 550; Dist.Mgr: Jack Hanoka 
............. ! ............................. A.1668-1669 

Local SaleS Office~ & Reps 
AZ Scottsdale, ~mm~ Sis. ...•........•.. 602-996-4650 
CA Los Angeles, Landa!Minyard, Inc. ..... 213-879-0770 
CA San Diego. Harvey Kinc .............. 619-566-5252 
CA Santa Clara, Criterion Sis ...........•. 408-988-8300 
CO Golden, Candal,lnc. .................. 303-233-0155 
CT Ridgefield, Phoenix ~IS ............... 203-438-9644 
FL Orlando, Donato & Ass<><;s. . . . . . . . . . .. 305-352-0727 
GA Tucker, Rep Inc. .................. , ... " 404-938-4358 
Il Des Plaines, Janus, Inc. . ............... 312-298-9330 
MD BaHimore, Comp. Sis. ................. 301-484-3647 
MA Westwood, Mass Tech Sales ......... 617-329-8820 
MN Minneapolis, Dan'l Engrg. .. ,.......... 612-854·7550 
MO St lOUis, KKB & Co ... : ............... 314-647-2400 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Buffalo, Quality Comps. ............... 7.16-837-5430 
NY Great Neck, Trionic Assocs. .......... 516-466-2300 
NC Raleigh, Zucker Assocs. .............. 919-782-6433 
OH Columbus, McFadden Sis. ............ 614-459-1260 
'OR TIgard, Comps. West ................. 503-684-1671 
TN Jefferson City, Rep Inc. ............... 615-475-4105 
TX CarrolHon, Technical Mklg. ............ 214-387-360:1 
WA Redmond, Camps. West .. 206-885-5880 
WI Milwaukee, Janus, Inc ................. 414-416-9104 

Local Distributors 
Al Huntsville, Pioneer Elctms. .•.......... 205-!l37-8300 
CA Anaheim, Zeus Comps. ............ :... 714-832-6880 
CA Irvine,IEC/Jaco ...................... 714-B6Q-l055 
CA Sunnyvale, Bell Indus. .. . . . . . . . . . . . . .. 408-734-8570 
CA Tustin, A.V.ED ....................... : 213-770-0671' 
CT East Haven, J.V. Elelrns. .............. 203-469-2321 
FL Clearwater, Future Elclns. ............. 813-596_8295 
GA Comming, Pan American ..... :....... 404-577-2144 
Il ArlinQlon HQls., RepIron ............... 312-593-7070 
IN Indianapolis, Graham Elctms. .......... 317-634-8202 
IA Cedar Rapids, Daeco .' ............... _ 319-377-5795 
MA Norwood, Gerber Elelrns. ............. 617-329-2400 
MI Grand Rapids, R.M. Elctms. ........... 616-531-9300 
MN Minneapolis, Merit Elctms. ............ 612-546-5583 
!'IJ BerUn, Gel ............................ 609-768-6767 
NY Melville, Diplomat Elctms. ............. 516-454-6400 
OH ·Columbus, Reptron EIcIms. ; ....... ,.. 614-436-6675 
OK Tulsa, Quality Comps. ............. :.. 918-664-8812 
OR Beaverton, Western Microtechnology 

PA Philadelphia, Almd Elctrns. . .......... . 
TX Dallas, Act! Diplomat Elctrns. . ...... ,. 
WA Seattle, Aadar Elec. Co. Inc. . ........ . 
WI Berlin, RM Elctrris., Inc. ..: ........... . 
Can PI. Claire, Que. Future EIcIrns. 

503-641-9312 
215-698-4000 
214-980-1818 
206-282-2511 
414-764-4420 
514-894-7710 

EXATRONAUTOMATIC TEST EQIJIP., 3513 Ryder Sl, 
Santa Clara, CA 95051, Tel: 408-737-7111, 6OQ-EXA
TRON, Telex: 172-090; EmpL: '14; SIs. Mgr: Kathryn 
Handerson 

LOCal Sales Offices & Reps 
Al Huntsville, Pen-Tech·Assacs. 
AZ. Phoenix, Zeus Elctrns. ............... . 
CA Covina, Romar Inti. .. ............... .. 
CA Sunnyvale, C.CLM. .. ............... .. 
CO Denver, Zeus EIcIms ............... .. 
FL . CaSselberry, Pen Tech Assocs. .. ... .. 
FL Deerfield Beach, Pen Tech Assocs. .. . 
GA Marietta,,Pen Tech Assocs. ......... .. 
IL Chicago, Solid St Elelrns. of Il ....... . 
MA Tyngsboro, J. R SIs. .: .............. .. 
MN Edina, P.E.C.lLevi .................. , 
NJ Vincentown, JAM Elctms. . ........ : .. . 
NM Albuquerque,. Zeus Elctrns. . ......... . 

205-881-9298 
602-263-6022 
213-332-8548 
408-578-6119 
303-321-4246 
305-678-6809 
305-421-4989 
404-424-1931 
312-889-8033 
617-649-3449 
612-944-8540 
609-859-2106 
505-642-6633 

NC Greensboro, Pen Tech Assocs. ....... 919-852-8000 
OH Hudson, Technical SIs. ............... 216-656-3978 
OR Beaverton, Northwest Test & Mess. . . .• 503-646-9966 
TX Dallas, Elctrn. Prod. Spec .............. 214-985-1932 
UT SaH Lake City, Zeus Elctms. •......... 801-534-0500 
WA Redmond, Northwest Test & Mess. ... 208-881-8657 
Can Burlington, Ont, Arbell, Inc. . .•... : .... :. 416-632-9494 

EXCELLON AUTOMATION. 24215 Gamier St: Tooance. 
CA 90505,TeI: 213-325-8000, Telex: 67-4582; Empl.: 570; 
SIs, Mg,", .R Schreuders . 

EXCEL .PRODS. 401 Joyce K~mer Ave., New Brunswick, 
NJ 08903, Tel: 201-249-6600, TWX: 710-460-8255; Empl.: 
360;. Sis. Mgr: Jack Luch; Dis!.. Mgr: Jack luch 

EXCEL SPECIAlTY CORP.633s N. Broadway, Chicago, 
IL60660, Tel: 312-262-4781; EmpL:50 

EXCEL TECHNOLOGY INTL CORP., 4-5 Stryker La, 
HillsbQrough .Indl. PI<., Belle Mead, NJ 08502, Tel: 201-874-
4747, TWX: 910:.333-9588; SIs.'Mgr: Michi Chen' 
.. ............................ : ...... '.' ." .... 8'1050-1052 

Local Sales Offices & Reps 
CA Marina Del Ray, Electro-Optical MkIg. 

CA San Diego, Uni-Rep. .. .............. ,. 
213-822-0702 
619-746-5131 
408-298-1918 
305-752-7520 

CA San Jose, Cerco ..................... . 
Fl Coral Springs, HAl EIct'lls. ............ . 
GA Norcross, Mountain Eie6tro Prods., Inc. 

IL 

MO 
MO 
NJ 
NM 
OR 
TX 
TX 

. . . . . . . . . . .. . . .. . . . .. . . . . . . .. . . . . . . . ... 404-489-0803 
Westchester, W. G. Brouillette & Assocs., Inc. 
.... : . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . .. 312-345-6500 

Independence, Engrg. Svcs. Co. ....... 816-254-3600 
St louis, Engrg. Svcs. Co ............. 314-997-1515 
E. Brunswick, Kong Sys. .. , ... :. . . . . .. 201-390-6523 
Azcapotiaico, Dicopel ............... ; .. ... 561-32-11 
Portland, Frank Jackson, Assoc. ... . .. 503-292-2638 
Dallas, Southwest Elctrn. IneIs. ........ 214-890-9881 
Houslon, Dunkel Elctrn Assacs. ...... 713-729-1670 

EXERGETIC SYS.. INC. 1499 Frankiin St, Oakland, CA 
. 94612, Tel: 415-763-3460;. SIs. Mgr: R W. Beckwith 

EXIDE CORP., 101 GibraHarRd, Horsham, PA 19044, Tel: 
215-674-9500, TWX: 215-725-7397; Einpl:. 2200 

EXIDE ELCTfINS., p.o. Box 58189, Raleigh, NC 27658, 
Tel: 919-872-3020, TWX: 51'0-928-0598; FSC No.: 31795; 
Empl.: 900; SIs. Mgr: Richard King 

EXPRESS TEST CORP., 239. Commercial Street. 
- Sunnyvale, CA 94086, Tel: 408-732-9999, Telex: 4942091; 

Sis. Mgr: Frank S. Gavin 

EXTECH INTERNATIONAL CORP. 150 Bear Hill Rd, 
Waltham, MA 02154, Tel: 617-890-1440, Telex: 940913; 

j SIs. Mgr: Neal DeWitt 

EYRING RESEARCH INST., INC. 1455 W. 820 N., Provo, 
UT 64601, Tel: 801-375-2434, TWX: 882000; FSC No.: 
801-374-8339; EmpL: 350 

E-Z-HOOK, Div. Tektest Inc. Box 450 - 225 N. Second 
Ave., Arcadia, CA 91006, Tel: 818-446-6175, TWX: 910-
582-1614; FSC No.: 06505; Empl.: 23; Sis. Mg,: 6. Haskin; 
Disl. Mgr.: P. Wood 

FABRICAST, 2517 Seaman Ave., P.O. Box 3176, S. E1 
Monte, CA 91733, Tel: 818-443-3247: FSC, No.: 13345; 
EmpI.: 8 ., ......................... : ..... j. 8011'54-1159 

FABRI-TEK CIRCUITS, INC., Circuits DiViifon, 1560 
Tenth Ave., BIIldwin, WI 54002, Tel: 7.1ti-864-3381 ' 

, Refer to CTS Corp. Elkhart, IN, for sales offices and 
repreSentatives and for distributor listings 

FAB-TEK INC., 68 Morgan AVe., Danbury,CT 06810, Tel: 
203-7 43-3312; Emp~.: 5 

FACET ENTERPRISES, INC., Elmira. NY 14903, Tel: 607-
737'8011, Telex: 93-2490, TWX: 510-252-1594; Empl.: 
400; SIs. Mgr: Gary Packard 

FACIT, INC; 9 Executive Park Dr. Merrimack, NH 03054, 
Tel: 603-424-8000 

FAIRCHILD CAMERA & INSTR. CORP. 464 Ellis SL 
20-2271, Mountain View. CA 94042, Tel: 415-962-5011, 
Te"lx: CORPHQ. MVAC; EmpL': 16,000; SIs. Mgr: David 
Miller 

FAIRCHILD CAMERA & INSTR. CORP., Digital Div., 
333 Western Avenue, So. Portland, ME 04106, Tel: 207-
775-8700, ,Telex: 710-221-1980; SIs. Mg,: Dan Bongatti; 
Disl. Mg,: 8rigid O'Rourke . 

678 ~dd Dept EM to address to tell them you saw it in EEM. EEM 1985 



Manufacturers and Sales Offices Directory 
FAIRCHILD CAMERA & INSTR. CORP, Unear DiY. 

313 Fairchild Dr. Mountain View, CA 94139, Tel: 415-962-
4011, Telex: MVlD 

FAIRCHILD CAMERA & INSTR. CORP., Memory & 
High Speed Logic Diy. P. O. Box 5000, Puyallup, WA 
98373, Tel: 206-841-6000, TWX: 31!l-449-4425; SIs. Mgr: 
Jim Brye 

FAIRCHILD MICROCONTROLLER DIV., Fairchild 
Camera & Instr. Corp., 450 National Ave., Mountain 
View, CA 94042, Tel: 415-962-3838, TWX: 910-379-5091 

FACTRON/SCHLUMBERGER, Titusville. 1400 White 
Dr., TItusville, FL 32780, Tel: 305-267-7212, TWX: 510-
950-3043; ~.: 103; Sis. Mgt: BecId Rubin 

FAIRCHILD WESTON, DATA RECORDERS, P.O. 
Box 3041, Sarasota, FL 33578, Tel: 813-371-0811, Telex: 
4991610, TWX: 810-B64-0406; FSC No.: 
GS-OOK-8301-SOC78; EmpL: 750; SIs. Mgt: Steve Hoff 
......•.......• , .................•............•..• 001228 

Local SeJes Offices & RepS 
};Z Mesa, Vic Myers Assocs. •. , ....• , . . .• 602-89-7-7378 
CA Cupertino, Fairchild Weston .......... 408-257-1813 
CA Laguna Hills, Elale!< Sys. .............. 714-830-4856 
CA Westla~ Fairchild Weston ........... 213-869-1057 
CO Fort Collins, Vic Myers Assocs. .• , . . .. 303-223-8907 
CT Higganum, Intersell ......•...•... ,.... 203-528-5357 
FL Fort Walton Beach, RAM-Z Assocs. ... 904-862-2700 
FL Maitland, Wade H. Boggs .......• ,.... 305-647-2226 
ID Rathdrum, Hood Engrg. Sis., Inc .•..... 2011-772-7235 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Indianapolis, Marsland Assocs. ....... 317-293-5437 
IA Cedar Rapids, Marsland Assocs. ."... 319-396-8030 
MD Silver Spring, SeHronics .. '........... 301-589-3391 
MA Burlington, Intersall ............. , ...... 617-273-3844 
MI Madison Heights, WKM Assocs. ...... 313-588-2300 
MN Minneapolis, Marsland Assocs. '....... 612-545-4481 
Me SL lavis, Marsland Assocs. ........... 314-991-1399 
NJ Cedar Grove, KLS Assocs ............. 201-785-4450 
NM Albuquerque, VIC Myers Assocs. ...... 505-884-6878 
NY Rochester, Scientific DYes. NY .•... '... 716-334-2445 
OH Dayton, WKM Assocs. . .. .. .. .. . .. .... 513-434-7500 
OH IndependenCe, WKM Assocs. ......... 216-524-5930 
PA Devon, Fairchild Weston .............. 215-687-3220 
TX Conroe, Fairchild Weston ............. 713-539-1315 
WA Bellevua, D.P.M, Inc. .................. 206-747-3309 
WI New Berlin, Marsland Assocs. ........ 414-788-6611 

FAIRCHILD WESTON, See Weston Controls, Diy. 
Fairchild 

FAlnCHILD - WESTON - TELEMETRY, P.O. Box 3041, 
Sar.:sola, FL 33578, Tel: 813-377-5566, Telex: 052-890, 
TWX: 810-864·0406; FSC NO.: 06141; EmpL: 825; SIs. 
Mgr: Wyatt Bishop , 

FAIR-RITE PRODS. PO Box J, Wallkill, NY 12589, Tel: 
914-895-2055, TWX: 510-249-4819; FSC No.: 34899; 
EmpL: 200+; SIs. Mgr: B. G. Tolen 

Local Sales Offices & Reps 
AL Huntsville, Macro-Mktg. Assocs. . . . . .. 205-883-9630 
CA Anaheim, Micrornelals .... ,............ 714-630-7420 
CA Sunnyvale, Schwerin & Merrill Assocs. ) 

. . . .. .. . . . . . . .. . ... . . .. . . . . . . .. ... . . ... 408-735-7900 
CO Aurora, A-G Elcims. .. . .. . .. .. .. .. .... 303-690-0964 
CT W. Hartford, R S. PeHigrew & Assocs. 

......................... : .. . ... . . . .. .. 203-236-5891 
FL New Smyrna Beach, J. Wetzel ..•..•.. 904-423-5707 
IL Marshal~ Falr-RRe Prods. .,........... 618-584-2944 
IN Indianapolis, Frank J. Campisano Co. 

..................................... " 317-253-7651 
MI Southfield, J. L Montgomery Assocs. 

....................................... 313-358-2616 
MN Bkximington, Holmes & Ladky Assocs. of Mim. 

..... d ••••••• ; ........................ 612-884-2125 
NY Hempstead, Kahgan Sis. .............. 516-538-2300 
OH Cincinnati, F. J. Campisano & Assocs. 

.. . .. . . . . .. . . . .. .. . . .. . .. . • . . . .. .. . .. .. 513-574-7111 
OR Portland, Freed Assocs. ............... 503-289-5320 

'PA Easton, Kendon Co. .................. 215-253-3100 
TX Delles, S.E.I., Inc .................... : .. 214-690-9861 
VA Fronl Royal, Eftron SIs., Lid ......•..... 703-635-7201 
VA Roanoke, A. B. Kreger & Co. . ... ". . . .. 703-989-4738 
WI Milwaukee, Frank W. Ladky Assocs. .. 414-351-2112 

FANCORT INDUSTRIES, INC. 31 Fairfield Place, W. 
Caldwell, NJ 07008, Tel: 201-575-0610; EmpL: 10; SIs. 
Mgr: Ron Corey; DIst. Mgr: Ron Corey ., 

F & M SYSTEMS CO. See Texas Controls 

FAN-S CORP. 7158 Industrial PI<. Blvd., Mentor, OH 44060, 
Tel: 216-951-3300, Telex: 985319; EmpL: 75; SIs. Mgr: 
John Hallums; DIst. Mgt: William Forkins 

FARADAY ELECTRONICS. 743 Pastoria, Sunnyvale, CA 
94086, Tel: 408-749-1900, Telex: 706731i; EmpL: 41; SIs. 
Mgt: Lou P8netta ' 

FARIA, THOMAS G., CORP. P.O. Box 0983, Uncasville, 
CT 06382, Tel: 203-846-9271; EmpL: 225; SIs. Mg,: A. 
Knupp 

FARINON DIV, Harris Corp., 1691 Bayport, Sen carlos, 
CA 94070, Tel: 415-594-3000, Telex: 34-8491; SIs. Mgt: 
Jen Graal 

FARRAND CONTROLS, Div. of Farrand 
Industries, Inc., 99 Wall St, Valhalla, NY 10595, Tel: 
914-ROI-26OO, Telex: 646-640; EmpL: 120; Sis. Mgr: 
George A. Quinn; DIst. Mgt: George A. Quinn ... 801796 

FASCO INDUSTRIES, INC., Div. of Hawker Siddeley 
Grp. Pic. 601 North Federal Highway, Boca Raton, FL 
33432, Tel: 305-368-0600, Telex: 51-5812; SIs. Mgr:O.J. 
Binn8tte; Dis/. Mgr: Paul R. Reid 

FASTEX. 195 Algonquin Rd., Des Plaines, IL 60016, Tel: 312-
299-2222, TWX: 91 ()'233-2786; FSC No.: 02768 

FAST FEEDBACK TECHNOLOGIES, 1505 Aviation 
Blvd., Redoudo Beach, CA 90278, Tel: 213-379-6100; 
Empl: 4; SIs. Mgt: M Lacas 

FCM PLASTIcs. Plastics Technologies Inc. 2555 Oak 
Indusbial Dr. NE, Grand Rapids, MI49505, Tel: 616-451-
4502, TWX: 810-273-6039; SIs. Mg': Patrick K Parsons 

F-DYNE ELCTRN8. 449 Howard Ave., Bridgeport, CT 
06605, Tel: 203-367-6431, TWX: 71D-453-0087; Empl.: 
175; SIs. Mg,: Robert Furst 

FEDERAL PACIFIC, Reliance EI~ric"P. O. Box 99502, 
Cleveland, OH 44199, Tel: 800-245-4501, in OH 800-245-
4497 

FEEDBACK, 620 Springlleld Ave. Berkeley Hghls., NJ 
07922, Tel: 201-464-5181; Empl.: 28; SIs. Mgr: M. J. 
Lawson 

FEMA ELCTRNS. CORP. 12-6 Edgeboro Ad, E. 
Brunswick, NJ 08816, Tel: 201-238-1223, Telex: 299425 
FEMA UR; EmpL': 10 to 20; Sis. Mg,: Bob Cheng 

FEMCO, INC., P.O. Box 26710 Parkmoor Sta, San Jose, CA 
95159, Tel: 408-946-1186, Telex: 17-1618, TWX: 910-338-
2290 

FENWAl., INC., 400 Main St, Ashland, MA 01721, Tel: 617-
861-2000; Empl.: 1000; Sis. Mgr: John W. Rice 

FENWAL ELCTRN8., 63 Fountain St, Framingham, MA 
01701, Tel: 61 NI72-8841 , Telex: 299550; EmpL: 500; SIs. 
Mg': W. M Minnucci; Dist. Mg,: ChesterTricca 
........................... ; ................•..•. B.1751 

Local Sales Offices & Reps 
AL Huntsville, Conley & Assocs., Inc. ..... 205-682-0316 
};z Phosni", Dorton Entprs., Inc. .. ,....... 602-944-2957 
CA Cupertino, Codalla Mktg. Grp., Inc. .... 408-257-2561 
CA Los Angeles, Lands/Minyard, Inc. ....• 213-879-0770 
CO Denver, EIcom, Inc. ...............•... 303-337-2300 
CT Southington, Andrews Airtninics, Inc. .. 203-621-6158 
FL Deerfield Beach, Conley & Assocs. Inc. 

.................................. ; .... 305-421-7160 
FL Oviedo, Conley & AssQcs., Inc. ........ 305-365-3283 
FL Tampa, Conley & Assocs..lnc. ........ 813-865-7658 
GA Doraville, Conley & Assocs.. Inc., ...... 404-447-11992 
IL Chicego, Century Elctms. Corp. ..... :. 312-777-9700 
IN Noblesville, Century Elctms. Corp. .... 317-849-2026 
IA Cedar Rapids, Palatin, Engrg. & Sis., Inc. 

....................... ' ................ 319-365-8071 
KS . Mission, Palatine Engrg. & $1s.lnc .... 913-831-0555 
MD Woodbine, Naudain Assoc. So., Inc., ... 301-442-2270 
MA Danvers, Andrews Airtronics, Inc. ..... 617-246-2450 
MI Ferndale, HilRronics, Inc. .............. 313-398-5556 
MN So. St:Paul, NOrthport Engrg., Inc. ..... 612-457-8000 
Me Hazelwood, Palatine Engrg. & SiS., Inc. 

.............................. , .. .. . ... 314-839-0800 
NY Hl!ntington, COB Entprs. .............. 516-692-5200 
NY Kingston, R. P. Kennedy eo. Inc. ...... 914-876-2700 
NY Rochester, R P. Kennedy eo. Inc. .... 716-271-6322 
NY Rochester, R. P. Kennedy Co., Inc. .... 716-271-1910 
NC Raleigh, Conley & Assocs., Inc. .; . . . .. 919-876-9862 
OH Cleveland, Arthur H. Baier Co. ... .. ... 216-461-6161 
OH Deyton, Arthur H. Baler Co. ...... .. ... 513-276-4126 

FERRO 
OR Portland, Jes. J. Becker C9- ........... 503-297-8744 
OR Salem, Jes. J. Backer Co. ............. 503-362-0717 
PA PIttsburgh"Covert & Newman Co. , .. :. 412-531-2002 
PA Wynnewood, Metz-Benham Assoc., Inc. 

. .. .. . .. . .. .. . . .. .. .. .. . .. .. . .. .. .... .. 215-896-7300 
TX Austin, W. Pat Fralia Co. & Assoc., Inc. 

....................................... 512-835-7911 
TX Bedford, W. Pat Fralia Co. & Assoc., Inc. 

......... " . .. ... .. . . .. .. .. .. .. .. .. .. .. 817-267-3577 
TX Houaton, W. Pal Fralla Co. & Assoc., Inc. 

................ : ...................... 713-772-1572 
UT Salt Lake City, EIcom, Inc. ............ 801-485-7415 
WA Seattle, Jas. J. Bapker Co. ............ 206-285-1300 
WI Milwaukee, Century Elcims. Corp. ..... 414-645-3660 
EXP MA, Framingham, Fenwal Elcims. ..... 617-872-8641 

Local Distributors 
CA Burlingame, Rose Elctm. Clstr. ........ 408-263-9700 
CA Chatsworth, MII-Comm Distr. .......... 213-998-3111 
CO Denver, Newark-Denver EIctm. Supp. 

.. ..................................... 303-757-3351 
CO Englewood, IndL Elctrns. Corp. ........ 303-694-9444 
FL Ft Lauderdale, Newark Elctms. ....... 305-587-2372 
GA Norcross, Newark Elcims. .. .. .. .. .... 404-321-0413 
L ChIcego, Newark Elcims. Corp. ..... ,. 312-838-441\ 
IN Indianapolis, Graham Elctrns. Supp. ... 317-834-8202 
MD Bellsvtlle, Newark Elctms. ............. 301-937-5085 
MA Wobum, Newark Elcims. .............. 617-935-6350 
MI Grand Rapids, Newark EIctms. ........ 616-241-6681 
MI Oak ParI<, Newark Elctms. ............ 313-967-0600 
MN Minneapolis, Stark EIec. .. .. .. .. .. .... 612-332-1325 
NJ Springfield, NeWark Elctms. ........... 201-376-9500 
NY Buffalo, Summ~ Dists. ................ 716-887-2800 
NY Huntington, COB Dev. Corp. .......... 518-692-5200 
NY Rochester, Summ~ Elctms. ......... ,. 716-334-8110 
NC Winston-Salem, Kirkman Elctms. ...... 919-722-9131 
OH Warrensville Heights, Newark Elctms. 

....................................... 216-587-1700 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
PA Wynnewood, Metz-Benham Assoc., Inc. 

.. . . ... .. .. . .. .... .. .. .. .. .. . . .. . . .. ... 215-896-7300 
TX Fort Worth, Palco Supply ............. 817-429-8596 ' 
UT SeRLake City, Standard Supp. ........ 801-486-3371 

FERNo-SALESMAKER. Fel'l'1/)-Washington, Inc.. 70 
Well Way, Wilmington, OH 45177, Tel: 513-382-1451, 
Telex: 214282; EmpL: 300; SIs. Mgt: Gary Hiles 

FERRANTI ELEC., 87 Modula Ave., Corrmack, NY 11725, 
Tel: 516-543-0200, TWX: 510-226-1490; SIs. Mg': Mik8 
Kennett 

FERRETEC INC. 1701 A Fortune Dr., Sen Jose, CA 95131, 
Tel: 408-263-1216, TWX: 910-338-2353; Sis. Mg,: Allen 
E. Rosenzweig 

Local Sales Offices & Reps 
AZ Mesa, P.CL Elctms. . . . . . . . . . . . . . . . . .. 602-692-9329 
CA Sen Jose, MCH Assocs. ...... : .. .. ... 408-246-7330 
CA Torrance, DeTomasi & Grupp Inc. ..... 213-327-1775 
FL Meboume Beach, Millett AssocS. ..... 305-725-5055 
H. Wauconda, Cudahy SIs. Co. ..•....... 312-526-2484 
MD Severna Park, Delmarva Engrg. Assocs. 

....................................... 301-647-8007 
MA Chelmsford, BBC ..................... 617-452-7211 
Me Leasburg, EIR Co ..................... 314-245-6860 
NY Great Neck, Phase Four Inc. .•........ 516-482-1790 
NY Utica, B. D. Hummel Co. .............. 315-736-7821 
PA Elkins Park, Snow Assocs. , ........... 215-379-4700 

'TX Dellas, Tritex Technical Sis., Inc .... > .. 214-247-3041 

FERRO CORP. Composites DiY., 34 Smith St, Norwalk, 
CT 06852, Tel: 203-853-2123, Telex: 96-5929; SIs. Mgt: 
Kennelh W. Kubofcik 

FERRO cORP. Ottawa Chern. DiY. 700 N. Wheeling St, 
Toledo, OH 43605, Tel: 419-691-3507 

FERRO, Thick Film Sys. DiY. 27 castilan Dr. Senta 
Barbara, CA 93117, Tel: 805-968-5000, Telex: 98-0165; 
EmpL: 39;' SIs. Mg': Cliff Ruderer ' 

FERRO CERAMIC GRINDING, INC., 247 Water Sl, 
Wakefield, MA 01880, Tel: 617-245-1633; Empl.: 14; SIs. 
Mgr: Philip Strasnick 

FERRO CORP, Coatings DiY. ,4150 East 56th St, 
Cleveland, OH 44101, Tel: 218-64HI580, Telex: 98-0165 

FERRO CORP. ELECTRONIC CERAMIC MATLS. 
DEPT, Transelco DiY. P.O. Box 217, Penn Yann, NY 
14527-0127, Tel: 315-536-3357 

FERRO CORP, Camplas Reinforced Thermoplestics 
Bus. 5001 O'Mara Drive, Evansville, IN 47711, Tel: 812-
423-5218; SIs. Mg': L Steven Edge 
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FERRO 

51p5L5U5K5E51~ 
DIGITAL MULTIMETERS& COUNTERS 

AVTROBIZED DIBTRlBVTOR 

;~J.SU'NSHZNE 
THESOtJRCEFORMETERS"TESTEQUIPMENT 

omee. 
1810 G .... t Ave"u;;;Pt;ii8delphia, PA 19l15 

(215) 673-6500 in PA, NJ, DE 
8019 Belair Road/Baltimore, MD 21236 

(301) 881·5900 in MD, VA 

Weal DJreet Dial ........ 

(203) 583·9232 in Hartford, CT 
(203) 773·S .. 1 in NeW Hevell, CT 

(302) 852·8585 in Wilminctoll, DE 
(301) 821·5077 in Wub.. DC Area 

(804) 627·4388 in Norfolk, VA 
(804) 849·ll59 in RichmoDd, VA 

IFLUKEI 

DIGITAL MIiLTIM~TERS & COUNTERS 
AUTHORIZED DISTRIBUTORS 

1(1 METERMASTER 
FOR' 

Panel Meters. Test Equipment. Components 
Sales, Modifications, Repair and Calibration. 

METER MASTER LOCATIONS: 
ARIZONA 

Phoenix ...................................... [602) 437·1425 
Tucson .......................... , ..... : ....... (602) 792·3411 

CALI FORN IA . 
los Angeles ................................ (213) 685·4340 
Palo Alto .................................... (415) 960·8500 
San Diego .................................. (619) 560·4841 

GEORGIA 
. Atlanta ...................................... (404) 446·0166 

ILLINOIS . 
Chicago ...................................... (312) 250·0606 

MASSACHUSETTS 
Boston ........................................ (617) 523·2580 

MINNESOTA 
Minneapolis .............................. (612) 332·6117 

MISSOURI . 
St. louis .................................... (314) 454·0241 

NEW MEXICO 
Albuquerque ............................... (505) 292,3330 

OHIO 
Cleveland ...................... , ........... (216) 651·4100 
~U~~ " 

Tulsa ...... .' ................................... (918) 582-1444 
PENNSYLVANIA 

Pittsburgh .................................. (412) 261·4548 
TEXAS ' 

Austin ........................................ (512) 473·8876 
Dallas· ........................................ (214) 271·5671 
Houston ...................................... (713) 733·9814 

WISCONSIN . 
Milwaukee .................................. (414) 643·0554 

ALL OTHER STATES ...................... (800) 962·8128 

Manufacturers and Sales Offices Directory 
FERRO CORP, Electronic Glasses Dept; 4150 East FL New Port RIchey. Lobo Mktg. Assoc. .. 813-846-6578 

S'--MI88Ian. Technical Sis. Assoc. 56th St, P. 0. Box 6550, Cleveland, OH 44101. Tel: 216- KS 
641·8580; SIs. Mgt: John Brill 

FERRO CORP.,sTRYKER COLOR & ADDITIVE 
CONCENTRATE Bus. Thermoplastic Div. 3 
RaIlroad Street. Stryker. OH 43557. Tel: 419-682-3311; 
SIs. Mgt: Jon Stage 

FERRONICS. 52 N. Main St, Fairport. NY 14450. Tel: 716-
223-1010. 1WX: 510-254-2893; EmpI.: 35; SIs. Mgt:: M. 
Northrup 

FEAROTRAN ELCTRNS. Cd., INC. 11 W. 25th St, 
New York, NY 10010. Tel: 212-691-3610; SIs. Mgt: H. 
King ...................................... 001640-1641 

FERROXCUBE CORP. See Amperex EIcIms., 
Ferroxcube DiY. 

FG ENGRG. ~x 476, FRIdonia. AZ 86022, Tel: 6O:Hl43-
7375; EmpI.: 6; SIs. Mgr: F. GrisWold 

FIBERGUIDE INDUSTRIES INC. '33 Poplar Dr. sim;ng. 
NJ 07980. Tel: 2OH!47~1 

FIBEROPTiC FABRICATIONS, INC. 70 Pullman St, 
'Worcester. MA 01606, Tel: 617-853-6449. Telex: 951838; 
Sis. Mgr: A. John Cunringham 

FIBEROPTICS TECHNLG. INC. Quasselt Ad. Pomfret, 
CT 06258. Tel: 203-926-0443; $Is. Mgr: J. H. Cestonguay 

FlBEROPTIC SYSTEMS, INC. 4525· 3B E Industrial St, 
SImi Valley. CA 93083, Tel: ~2008; SIs. Mgr: 
Richard I.ockeIt . 

.................... , .... . . .. . .. ... .... 913-888-3330 
MO Beltirnore. Bernard White & Co. ....... 301-484-5400 
MN BloomIngton, Electronic SIs. Agy... ... 612-884-8291 
NH Manchester, Charles A. Wallace Co. •. 603-~·5664 
NY Melville, Cemes Assoc. ............... 516-694-1600 
NY Syracuse, Foun1ain. Young & Co., ..... ;315-437·n23. 
OH Kettering. J. May,Assoc. .............. 513-299-8424 
PA Huntingdon Valley. Rabel Assoc. ...... 21!Hl47-4825 
TX Bedford, De Armond Ent ............. 817-267-2048 
WA Vashon, RTS. Inc. ..... .. .......... .... 206-265-1363 

FlNCOR. 3750 E Markel St, York, PA 17402, Tel: 717-757-
4641~ Telex: 1I4O:432;F.SC No.: 3622; EmpI.: 500 

FIRST COMPUTER CORP. 645 BIi1ckhawk Dr • 
• Westn1OI1I, II. 60559. Tel: 312-920-1050. 1WX: 91D-651-

1916;EmpL: 30; SIs. Mgt: AHan L Parker. 

• FISCHER 
AMERICA. INC. 

FlSCHER.AMERICA, INC., DiY. of 
Technographlcs, Inc.. 13756 Glenoaks Blvd., Sylmar. 
CA 91342, Tel: 816-362-9396, Telex: 499-4182; SIs. Mgt: 
Steve DeFeo ................................... 001193 

Local Safes Offices & Reps 
CA Anaheim. Wayne Champa 8. Assocs. .. 714-662-2228 
FL Indian Harbor Beach, Bill Toy & ASsocs. 

.. .. .. ... .. . .. .. .. .. . .. .. .. . .. .. . ...... 305-n3-5805 
EXP Switzerland, Fischer. SA ................ 021 n .37.11 

FIBRONICS INTL INC. 325 Stevens St, Hyannis. MA FitCHBURG COATED PROOS,.' TechnOgraphics. 
02601. Tel: 617-n8-0700. Telex: 951297; . SIs, Mgr: Inc.. P.O. Box 1106, Scranton, PA 18501. Tel: 717-347-
Kenneth Bowes 2035; EmpI.: 300 

lie 
FIC CORP, 12216 Parklawn Dr. RockvIlle,MO 20652. Tel: 

3OHI81-8124. 1100-638-6594 •. 1WX: 710-826-9809; FSC 
No.: 3613; Empl: 46; SIs. Mgt: Robert E Frye; Dlst~ Mgr: 
Robert.e. Frye .................................. 801235 , 

FIDELITY CHEM PRODS. CORP. 472 Frelinqhuysen 
Ave. Newark, NJ 07114. Tel: 201·242-4110; EmpL: 35 

FIELD aECTRONICS. 1416 commerce St, Chatham. NJ 
07928,'TaI: 201~ 

FIELD-FA8. 43 School St, N. Springfield. VT 0515Q, Tel: 
602-886-8278; SIs. Mgt: Harold I.ombard 

FIFTH DIMENSION, INC. 601 New Yor1< Ave., Trenton, 
NJ 08638, Tel: ~93-8350.1WX:·51D-68H!412; EmpI.: 

FKC ENGINEERING CO. 161 Rand Street. Central Falls, 
AI 02683, Tel: 401.72 .... 1760 

FLAMBEAU PRODUCTS CORP. P.· O. Box 97. 
Middlefield. OH44062, Tel: 216-632-1631; EmpL: 164; SIs. 
Mgt: Elmer J. Sunyog 

FLEXCO MICROWAVE, INC. P.O. Box 174. Kanvllle Ad. 
Port Murray. NJ 07885, Tel: 2Ot~020. Telex: 467439; 
FSC No.: 52214; EmpL: 50; Sis. Mgr: Robert C. Tappen; 
Dist. Mgt: Robert C. Tappen 

FLEX-CORE DIV., Morlan & AssOc&., Inc.. 6625 
McVej Blvd., Worthington. OH 43065. Tel: 61 .... 669-6152; 
SIs. Mgr: D. Morlan ............................ A.2149 

FLEX-KEY DIVISION, Rogers Corp., 18 8argent St. 
Gloucester. MA 01930. Tel: 617-281-2040. Telex: 94-0333; 
FSC No.:51163; EmpL: 50; SIs. Mgr: Philip P. Bodon;' 
..•................•............•.......... 801714·1715 

FLEXPRINT OIV. Sanders Assocs. Inc.. Grenier Field, . 
Manchester. NH 03103, Tel: 603-669-4615, TWX: 710-
220-1645; EmpI.: 700 

60; SIs. Mgt: WiIHain D. Kinnay ......... 801348. 1567 FLIGHT CONNECTOR CORP. Dubifier America, 233 

FIL-CQIL ECONOMY lNTl., INC., 800 Axinn Ave., 
Garden CIty. NY 11530. Tel: 516-226-9445, Telex: 960127 
SWIFT NY!<; FSC No.: 56528; EmpI.: 85; SIs. Mgt: Wimam 

'Goldman 

FILM CAPACITORS. 100 8Ih St, PassaIC, NJ 07055, Tel: 
201-779-2240; EmpL: 55 

E ManviHe St, Rancho 06mInguez. CA 90220. Tel: 213-
631-1133; Telex: 664734; FSC No.: 28680; SIs. Mgt: Ken 
llHery; Dist. Mgr:Ken lllk!ry 

FLIGHT SYSTEMS. INC. Tracilr. Inc.. 1091 Dove St, 
NewPort Beach, CA 92660. Tel: 71 .... 833-8661. Telex: 
163542 FSI NPBH; FSC No.: 68468; EiT1pl: 514; SIS. Mgr: 
William J. Weiss 

FILM MICROELECTRONICS. 17 ASt, Burliilglon. MA FUlE-TRONICS COMPANY. INC. See Marathon 
01803, Tel: 617·272-565Q, 1WX: 71D-332-1124; Empl: Flite-TronicsCompany'" . 
130; SIs. Mgr: DenIse l.apIante 

. FLOATING POINT SYSTEM$. INC. P.O. Box 23489. 
FILTER CONCEPTS INC, 28248. ROusseHe, San1a Ana, Portland, OR 97223. Tel: s03.641-3151. Telex: 4742018 

, CA 92707. Tel: 71 .... 545-7003; SIs. Mgt: SIan Jones FLPT UI; SIs. Mgr:'Paul Shapiro 
................•.......................... A·1606-1607 

FLORIDA DATA. 600D JOlIn Rodes Blvd., Meitloume. FL 
FlLTRON CO., INC., Diy. of ~lex Labs., Inc.. 32935, Tel: 305-259-4700. Telex: 56-210 FDC MBB. 

146-E Sweet Hollow Rd., Old Bethpage, NY 11604. Tel: 
516-752-1144; FSC No.: 81831; EmpI.: 70; SIs. Mgr: 
Harold SamkofI ................................. A.l608 

Local Safes Offices & Reps 
AL Huntsville, Rakes Engrg. & MkIg. ...... 205-533-3763 
AZ Tucson. WJM SIs. .................... 602-887-4847 
CA Granada Hills, C & W Camp. SIs. . . . .. 213-366-4032 
bA Sunnyvale, Esco Assoc. .............. 408-745-1410 
CO Boulder. A. BIaseII Co. .. .. .. .. .. .. .... 303-444-1173 

FLOW TECHNOLOGY. INC. Box 21346. pho9nix. Ai 
65036. Tel: 602-437-1315. Telex: 249-995; Emj:>L: 85; SIs. 
Mgt: Art Marshall 

FLUKE, .,JOHN. MFG. CO. Box C909o. MS 25OC. Ev8rett. 
WA 96206, Tei:j06-356-5400. Telex: 152662. TWx: 910-
445-2943; Empl: 2645; SIs. Mgr: W. Hollinan;. Dist. Mgt: 
T. Rocknay' . 
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-Manufacturers and Sales Offices Directory 

FMC CORP. Ind'L Chemical Grp.. 2000 Market St. 
Philadelphia, PA 19103, Tel: 215-299-6000; Empl: 800 

FOGG SYs.. 15592 E Ba1avla Dr. Aurora, co 80011, Tel: 
303-344-1883; ErI1lL: 7 

FOREDOM 8.EC. CO. Blackstone Inds. Inc.. Route 6, 
Bethel, CT 06801, Tel: 203-792-8622, Telex: 643483; 
EmpI.: 80; SIs. MgT: Kent KrIstensen; DIst. MgT: Kent 
KrIstensen 

FORK STANDARDS, INC., 666 western Ave., Lombard, L 
80148, Tel: 312-932-9380; Empl: 14 

FORMA SCIENTIFIC, Div. of MalNnckrodIlnc.. Box 649, 
MarieIta, OH 45750, Tel: 614-373-4763, Telex: 29-8205; 
EmpL: 290; SIs. MgT: Ned Urschel 

FORMULATED RESINS INC. Box 508, Greenville, RI 
02628, Tel: 401-1149-2080; Empl: 15; SIs. MgT: H. R. 
Oldham 

FORTE TECHNOlOGY, INC. 201 Carnegie Row, 
NQrwood, MA 02062, Tel: 617-769-9150, TWX: 71~ 
0672 

FOUNDATION INSTRUMENTS INC., 24 Colonnade Ad., 
Nepean, ON, Csneda K2E 7J6, Tel: 613-226-4000, Telex: 
053-4153; SIs. MgT: Jean Paul Clermont 

FOURJAY INDUSTRIES, Box 14617 Nor1hridge Br. 
Dayton, OH 45414, Tel: 513-278-9416; 'Empl: 30; SIs. 
MgT: M, W. Frawley 

FOXBORO CO. 28020 Stanford Ave., Valencia, CA 9135S, 
Tel: 805-257-4200, Telex: 67-4369 

FOX ELCTRNS.. P.O. Box 1078, Cape Coral, FL 33910, 
Tel: 613-462-7212, TWX: 511H151-7366; FSC No.: 61429; 
SIs. Mgt: VIVian Lee/Lynn Thorsen ..•.•....... A.1363 

LDcaI SeIes OffIces & Reps 
AL Hun1sville, Beacon .....•.....•.•.. : •.. 205-661-5031 
fJZ. ScoIIsdaIe, Thorn Luke Sis., Inc. ...... 602-941-1901 
CA EI Monte, Cook Entpis. ............... 213-686-2120 
CA Mountain VIew, BrooIcs Tech. Grp. .... 415-980-3680 
CA RiverskIe, CeI Rep Branch ............ 714-682-6762 
CA San OIego, 0ePIerre & Assocs. .. .. ... 619-579-2555 
CO Englewood, Delta SIs. .. .. ... . .. .. .... 303-799-0646 
CT Waterbury, HLM CT .................. 203-753-9694 
FL' Cleerwaler, Beacon ................... 613-799-2376 
FL Ft 1..auderdaIe, Beacon ............... 305-491-1054 
FL MaltIEnd, Beacon ..................... 305-647-3496, 
FL MelbQume, Beacon ................... 305-724-8010 
GA Atlanta, Beacon ....................... 404-259-9640 
IL Palatine, T8chnology Sis. ............. 312-99H!800 
KS WIchita, OLE ........................ 319-774-2126 
LA Mandeville, ~ Mktg. ............. 713-273-2319 
LA MandevIlle, Desi!J1 Mktg. 
Me Gailhersburg. Naudaln & Assocs. •.••• 301-259-5040 
MD Woodbine, Naudain Assocs. Sou1hern . , 

....................................... 301-442-2270 
MI' Fenton Lake, McNab & Assoc. ........ 619-925-2166 
MN Bloomington, 2M SeIes .............. 612-890-7774 
Me Gladstone, R.EP.s. ................... 619-452-1003 
Me St Louis, REP.s. ..................... 314-241-4432 
NJ Parsippany, HLM NJ .................. 201-263-1535 
NY Northport. HlM NY ................... 519-757-1806 
NY Syrecuse. PItronics ................... 315-455-7346 
NC Relelgh, Beacon ......... : ............ 919-767-0330 
OH Akron, BJ. Devis ....................... 219-645-0517 
OK TulSa, Design Mktg. ................... 9,19-622-7367 
OR Portland, Earl & Brown Co. ............ 503-245-2263 
PA Southampton, Vista Sis. Assocs. ...... 215-322-7420 
TX Dallas, DesIgn Mktg. .................. 214-680-9767 
TX Hurst, DesIgn Mktg. ................... 617-269-2004 
TX Round Rock, ~ Mktg. ............ 512-255-9696 
WA Seattle, Earl & Brown ................. 209-264-1121-
WI Waukesha, Technology Sis. ........... 414-769-5015 

LocsJ DIstrIbutors 
AL Hunstville, Component Distrs. ......... 205-883-7501 
AL Huntsville, Contact EIcIms. .. • .. ...... 205-:661-9321 
fJZ. Phoenix, CETEC ............ ,......... 802-662-0808 
AR LiUle Rock, Component 0Istrs. ........ 501-227-6278 
CA Belmont, Arndt .... :. ~.. .. .. ... .. . .. ... 415-592-8097 

CA Chatsworth, Integreted Elclms. ........ 213-999-2200 
CA, Irvine, CETEC ........................ 714-2~141 
CA Irvine, Integra1ed Elctms. .............. 714-660-1055 
CA Sacramento, Integrated Elctrns. •.•••.• 916-424-5297 
CA San Diego, CETEC ..... .. .. .. . .. . .... 619-279-5020 
CA San Jose, Cypress .................... 409-945-8400 
CA San Jose, Future ..................... 408-945-9100 
CA San Jose, Integreted Elclms. .......... 409-287-6488 
CA Santa Clara, CeIiIomia Capac. • • • . • • •• 409-981H1495 
CA Sente Clara, Cypress ................. 409-727-7080 
CA Sente Clara, CETEC 
CA, South Gate, CETEC .................. 213-773-6521 
CA Torrance, Cypress .................... 213-533-8005 
CO Denver, Integrated EIcIms. ............ 303-292-6121 
CO Wes1minster, Future EIcIms. •.....•... 303-650-0123 
CO W~ Cypress 
CT Danbury, FU1ure EIcIms. .............. 203-743-9594 
CT Milford, R. C. Comp. ................... 203-874-0006 
CT WalHngIord, CronIn Elclms. .. .. .. .. ... 203-265-3134 
FL Cleerwater, Future EIcIms. ............ 813-441-4771 
FL Ft Lauderdale, Component Distrs. • ... 305-971-4950 
FL Ft Lauderdale, RepIron EIcIms. ...•... 305-974-3454 
FL Longwood. CAM/RPC ................ 305-634-2031 
FL Orlando, Hammond Elee. .. . . . . . . . • . .. 305-849-6060 
FL Tampa. Reptrori .......... : ......... 1-800-282-1380 
GA Allenta, Reptron Elclms. . . . . • . . . . . • . .. 404-455-8423 
GA Warcross, Component Distrs. .•...•..• 404-441-3320 
IL Arlington Heights, RepIron 
IL Hoffman Estates, Integrated EIcIms. .. 312-843-2040 
IL Paleline, Technology Sis. ............. 312-991-6600 
IN Cannel, Aitex ......................... 317-849-1323 
LA Hervey, AFG Ek:Im. Supp. • . . . • . • . • . .• 504-369-9696 
MD Columbia, Future EIcIms. ............. 301-995-1222 
MA Needham, CronIn EIcIms. ............. 617-449-5000 
MA Needham, Cronin Elclms., Inc. ........ 617-449-5000 
MA Wes1borough, FU1ure Elctrns. ......... 617-389-2400 
MA Wilmington, RC Comps. ............... 617-273-1860 
MI Grand Rapids, Calder EIcIms. ......... 619-699-7400 
MI Uvonia, RepIron ; ..................... 313-525-2700 
MI Walled Lake, Ambur Elctrns. ....... < .. 313-859-3710 
MN Edine, Northern EIcIms. Supp. ..•.•..• 612-944-1167 
Me St Louis. Franklin EIcIms. ............. 314-993-5333 
NJ Bellmawr, Mid Allairttc Elee. Corp. ..... 609-931-5303 
NJ Mount Laural, Future Elclms. . .... .. ... 609-779-7800 
NY Liverpoo~ Future EIcIms. ............. 315-451-2371 
NY Rochester, Cam/RPC Ind. EIec. ....... 719-665-2080 
NY Syracuse, Add ....................... _ 315-437-0300 
NC Raleigh, Component Distrs. ..........• 919-834-9465 
OH Cleveland, CAM/Ohio Ind EIec. ....... 219-461-4700 
OH Deyton, Televox ...................... 513-294-4499 
OH Worthington, Reptron ................. 614-439-6675 
OR Beeverton, Aimee Elctms. •.....•.....• 503-641-9070 
PA Lancaster, Cam/RPC Ind Elee. ....... 717-392-8141 
PA Pittsburgh. Cam/RPC Ind EIec. ....... 412-782-3770 
TX Austin, TlIlker1ronics .................. 512-829-4420 
TX Channel View, Henry Radio .•..•..•... 713-452-4451 
TX Dalles, Component 0Istrs. ............ 214-644-0373 
TX Dalles, Cypress ....................... 214-669-1435 
TX Dalles, HSiUnd EIcIms. ................ 713-969-2711 
TX Houston. Essential EIcIms. ............ 713-493-5028 
TX McKinney, Surtleft Elect ... . .. .. ..... 214-235-0587 
UT Nor1h Salt Lake, Integreted EIcIms. ... 801-269-1868 
UT Salt Leke CIty, Future ................. 801-972-8466 
WA Bellevue, Almac EIcIms. . . . . • . . . • . • . .• 206-643-9992 
WA Bellevue, Future EIcIms. .............. 209-661-11199 
WA Bellevue, Integra1ed Elctrns. •.....••.•. 209-455-2727 
WV Charleston, Cam/WVA Ind EIec. ...... 304-344-8029 
WI Waukesha, Technology Sis. ........... 414-769-5015 
Can Calgary, Alb., Future EIcIms. .•....•••• 403-235-5325 
Can Downsview, ant, Future EIcIms. ...... 419-639-4771 
Can Edmonton, Alb, Future EIcIrns. •.•.•... 403-438-2656 
Can Ottawa, ant, carsten Elctrns. ......... 613-729-5138 
Can Ottawa, ant, Future EIcIms. .......... 613-620-8313 
Can Pointe Claire, Que., Future EIcIms. .... 514-664-7710 
Can Scarborough, ant, Carsten EIcIms. ... 419-495-9999 
Can St Laurent, Que., carsten EIcIms. ..... 514-334-8321 
Can Vancouver, B.c.. Future EIctms. .•.••.• 804-438-5545 

FRAMAR METAL PRODUCTS CO. INC., 345 C8megie 
Avenue, Kenilworth, NJ 07033, Tel: 201-24HI710; Empl: 
6; SIs. MgT: J. W. Moore 

FRANEK, JOHN, CO., INC., p.o. Box 11752, Santa Ana, 
CA 92711~1752, Tel: 714-832.()29(), ~942O; Erf1lI.: 
8; SIs. MgT: John Franek; DIst. MgT: Tom Goreth 
......................................•.... 001924-1927 

FRANK, B.H. CO. 3733 W. 1391h St. Hewthome, CA 
90250, Tel: 213-675-9182, Telex: 674432; SIs. MgT: 
Andrew Hilbert 

FRAZIER. 1930 Valley View La, Dallas, TX 75234, Tel: 214-
241-3441; ErI1lL: 20; SIs. MgT: W. A WacI<ins 

FREDERICK CABLE PAOD8., Digital Systems Corp.. 
406 Sagner Ave., Frederick, MD 21701, Tel: 301-694-9355; 

SIs. MgT: Robert Pennington; DIst. MgT: Robert 
PennIngton 

FREDER 

AMP!RONIX 
AUTHORIZED MASTER 

DIST.RIBUTOR 

~ 
ELECTRIC SWITCHES 

I • COB P 0 BAT B D 

2418 Fletcher Dr, Los An.etes, Califllrnia 90D39 

21 i3-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910·321-2971 

I 
I 

---------= 
SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE LINECARD ANO 
CATALOG ON REQUEST 

FREDERICK COMPONENTS INfL. 20806 Plummer 
St, Chatsworth, CA91311, Tel: 819-882-0668, 800-354-
0680, Telex: 691531; Sis. MgT: Tom Fitzpatrick 
....................... 801717; Co1194, 1641; 001643 

Local Sales Offices & Reps 
fJZ. ScoIIsdaIe, Sales Engrg., Inc. • . . • . • . .. 802-994-3230 
CA Chatsworth,-Frederk;k Comps.lnt'L ... 819-662-0668 
CO Englewood, Dynatech, Inc. ............ 303-773-2830 
GA Marietta, Rick Burns & Assocs. ....... 404-951-1181 
IL Park Ridge, Bob Bums & Assocs. .•... , 312-623-9360 
KS Overland Park, Bernes Midwest Sis. .. 913-341-9317 
MA Framingham, Mara1hon Sf4, Ltd. ...... 617-875-3566 
MN Chanhassen, Barnes Sis. Assocs. ..... 812-934-2907 
NJ Medford, Jack McCoy, Inc. •......•.... 809-953-0770 
NM Albuquerque, Nelco Eleclronix ...•.•.. 505-292-3657 
NY HIlton, Charles Avery Assocs. ......... 719-271-2132 
NY Rye, E:harles Avery Assocs. ........... 914-967-71110 
NC Raleigh, Rick Bums Assocs. .......... 415-94 H1660 
OH ·Dayton, ElecIrO-Com ................. ,513-899-5140 
PA McKean, Ecco Elctm. Sis. ............. 814-479-1376 
PA Murrysville, Ecco Ek:Im. Sis. .......... 412-795-6934 
TX Dalles, Elecira '" .................... ~. 21,4-359-0753 
WA Bellewe; Systems Tech. Sis. ......... 206-462-8066 
Can Rexdale,Ont, Bestec EIcIms. ......... 419-674-1330 

LooaJ Distribulors 
CA Sacramento, Sacramento EIcIms. ... ..919-441-4821 
CA Sente Ana. Advanced Computer ...... 714-559-6613 
CA Sente Clara, RM/ISC, Inc. ............. 409-499-0411 
MA Needham, You Do ft EIcIm. ctr .... ; ... 617-449-1005 
NH Hampstead, Astrum EIcIms., Inc. •••... 603-329-5656 
NJ Medford, Jack McCoy, Inc. ............ 609-953-0770 
NY Rye, EIectro/Mac ..................... 914-967-7610 
TX Dalles, EIectre '" ...................... 214-869-1959 

FREDERICK 8.CTRNS. CORP., 7630 Heyward Rd.. p.o. 
Box 502, Frederick. MD 2170H1502, Tel: 301-662-5901, 
Telex: 893438; FSC No.: 15230; ErnpL: 350; SIs. MgT: 
Merty Bendler 

FREDERICKS CO. Philmont & Anne SIs., Huntingdon 
Valley,!,A 19008, Tel: 215-947-2500; Empl: 150 

FREED TRANSFORMER. 1718 Weirfield St. RIdgewood, 
NY 11385, Tel: 212-369-1300; FSC NO:: 73366; Empl: 200; 
SIs. Mgr: M. Salzberg ......... A.2150-2153; 001229 
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FREDER 

Powerful reasons to 
stand by Gates' . 

cells and batteries. 
• Float life of 8"10 years at 23°C 

before falling to 80% of rated 
capacity. 

• Can deliver SO% of C/10 room 
temperature capacity at- 40°C. 

• Sealed, no-maintenance design 
prevents drying out and 
corrosion. 

• Cells rated at 2V in 2.SAh, SAh, 
12.SAh and 2SAh. Monoblocs 
rated at 4V & 6V in 2.SAh arid 
SAh. All offer a wealth of 
configurations. 

·~EnergV 
~~Products 
P,o. Box 5887 
1050 S. Broadway 
Denver, CO 80217 U.S.A. 
303/744-4806 
TWX 910-931-2658 • Telex 045-511 

© 1.985 Gates Energy PrOducts 

Local Sales Offices & Reps,. 
CA San Gabriel, R G. Moye Co. .......... 213-283-1669 
CO Denver, Nelson Co. .................... 303-573-1516 
CT Mar/borough, Precision Sis. .........•. 203-295-0580 
GA Smyrna, B-C. Elctm. Sis. . • . . . . . . . . . • .. 404-436-5169 
MO Baltimore, B. White & Co. ............. 301-484'5400 
Ny . PlHsford, Noeth-HOnslnger Assoc. . • .. 716-586-9002 
NY Whfte Plains, CEO Elctms. ...•........ 914-946-3424 
OH Cleveland, Scotl"Elctrns. ...•.....•.... 216-473-5050 
OH Trotwood, L Alkind & Assoc. ...•...... 513-837-4750 
PA King of PrUSl;ia, Freedman-Malta.Assoc. 

•.•••......•. : ............... : ...•..•..•. 215-337-9211 
EXP NY, Plainview, Morhan Exp. •. : .. ~ •.•.. 516-293-5562 

FTS • FREQUENCY AND TillE SYSTEM'S, INC. 

FREQUENCY AND TIME SYSTEMS, INC., 
. ·DATUM, INC., 34 Tozer Rd., Beverly, MA Q1915, Tel: 

617-927-8220, Telex:. 94-051.8 FTS BVL V; FSC No.: 
56219; Ernp/.: 126; SIs. Mgr ~ Richard Kelley . . 
............................................... A-1364 -1365; Do 1230 

. LDcaJ Sales Offices & Reps 
At Huntsville, Lee Assocs. . . . • . . • . . . . . . .. 205-533-5896 
AZ Tempe, Mar Tech Assocs., Inc. ........ 602-968-4944 
CA Anaheim, Datum Timing .............. 714-533-6333 
CA Sante CIar/I, Ward-Oavis ~ •.•.. 408-245-3700 
Fl Coral Springs, Electrocrafl ............ 305-753-8666 
Fl Largo, Electrocrafl .................... 813-530-4749 
Fl Winter Pari<, Electrocrafl .....•... ,.... 305-626-4705 
IL Park Ridge. Electronic Instr. Assocs. .. 312-298-2290 
IN Indianapolis, Electronic Instr . .Ilssocs. 

....................................... 317-257-7231 
IA Hiawatha, G8SSIIer & Clark Co. .. . . . .. 319-393-5763 
Me Burtonsville, Eastern Instrmn. ......•... 301-384-8500· 
MA Lexington, Del-Con SIs. ............... 617-862-1118 
MN Minneapolis, Electronic Instr. Assocs. 

....................................... 612~74-5628 
NJ Haddonfield, G. L Williams AssoCs. ... 609-428-6060 
NY Bayside, Robert Diamond, Inc. .. .. . ... 716-423-7330 
NY Llverpoo( R&D Assocs. .. .. . . .. .. ... 315-457-0100 
NC Bu~lngton, P.I. Nehser eo.. Inc. ....... 919-228-8053 

Manufacturers and Sales Offices Directory 
OH Centerville, Micro Sis. Corp. ........... 513-433-8171 
TX Houston, Lear Assocs., Inc. .. .. • .. . ... 713-488-7893 
TX Richardson, Lear Assocs., Inc. .. . • . . .• 214-231-5386 
WA Kirkland, Manon Engrg. ............... 208-827-7449 
Can Sl Leurent, Cue., RF Micr0W8ve, Ltd. . 

....................................... 514-335-2335 

FREQUENCY CONTROL PRODS., 1NC.,American 
Time Prods. Div. 61-20 Woodside Ave., Woodside, NY 
11377, Tel: 212-458-5811, TWX: 710-582-2637; FSC No.: 
59559;03040; Sis. Mgr ~ Sanford Cohen - Crystals, Ed 
Cohen - OScIllators Servo, Joi:," Murray - ElectrO·Optic 

1&1 FAEQUEn. c:y. WI!!fI DEVICES ,. 

FREQUENCY DEVICES, INC., 2j'j LocIJst SI., Haverhll~ 
MAOl830, Tel: 617~74-0761, TWX: 710-347-0314; EmpI.: 
60; Sis. Mgr ~ Warren Munroe ::...... A-161/9; Do1231 

Local Sales Offices & Reps 
AI. Huntsville, Lee Assocs. Mld-Sou\h, Inc. 

. .. .. . . • . . • . . . . . . . . . . . . . . . . . •• . . .. . . ... 205-533-5896 
CA San Jose, Texel North ................ 408-272-6836 
CA Seel Beach, Texel .................... 213-596-9411 
I. Palatine, Kingston Comps., Inc. •..•.•• 312~59-7990 
MA Holbrook, Mclellan Assocs ... }........ 617-767-4771 
NJ East Brunswick, Winch Sis. Assocs. ... 201-828-4615 
NY Roslyn Heights, Winch Sis. Assocs. ." .516-621-6376 
TX HOuston, TCI Elctrns. ................. 713-774-5019 
Can Don Mills, Ontario, R D. Assocs. ...... 416-444>0959 

FREQUENCY ELCTRNS., 55 Char/es Uridbergh Blvd., 
Mitchel Fi9td, NY 11553, Tel: 516-794-4500, TWX: 510-
223,0418; EmpL: 350; SIs. Mgr" A Lazar 
............................................ A-1366-1367 

Lopal Sales Offices & Reps 
CA MOuntainitiew,Disman-Baker ..••..•.• 41~10 
FL Orlando, Truex Assoc. ................ 305-859-2160 
MD Hunt Va/ley, Marktron ................. 301-628-1111 
MD Rockville, Marktron ................... 301-251-1!990 
MA Cochiluate, High-Tech SIs. ............ 617-653-3838 
NJ East Windsor, Micro Lambda ......... 609-443-3113 
NJ W.Orange.E-FTechn.SIs. ..... : ... :.201-731-7203 
NY Huntington Ste., E-F Techn. Sis. .. "'.. 516-549-1818 
OH Cleveland, Tiby Co. ................... 216-371-5335 
TX Houston, Spectra Sis. Corp. ........... 713-783-8333 
TX Richardson, Spectra Sis. Corp. ....•..• ·214-234-3600 
VA Charfottesville, Marktron ............... 604-973-5874 
EXP NY, New Vork, Henley Ek::Ims. ........ 212-988-5544 

FREQUENCY SELEcnVE NETWORKS, INC. 69-
20 Garfield Ave., Woodside, NY 11377. Tel: 718-424-7500; 
FSC No.: 56662; Empl.: 30; SIs. Mgr': Michael L Izzolo 
...••.....•.....•..•...•..•.•...•.•••.•.•.••••..• A-1369 

Local Sales Offices & Reps 
FL Fl Lauderdale, Donato Assoc. ......... 305-~0 
MN Bloomington, 2M sIS. ................. 612-868-7414 
NY HuntingtOn. Carnes Assocs. ....... ; ... 516-694-1600 

'OH Dayton, Aschbacher Assocs. , .......... 513-252-7785 

FREQUENCY SOURCES, KSW SemicOnductor Div. 
16 Maple Rd., Chelmsford, t,.1A 01824, Tel: 617-258-8101, 
TWX: 710-343-0404; FSC No.: 5!l101: EmpL: 80 

FAEQUENCY WEST; INC.. 3140 Alfred St., Sante Clara, 
CA 95054, Tel: 408-727-8500, TWX: 91D-33$-Ol63; FSC 
No.: 8F15O; Ernp/.: 158; SIs. Mgr ~ James K McGuinness 

FRESNEL OPTICS; Div. of Alfiance Tool Corp.. t300 
Mt Read Blvd., Rochester, NY 14606, Tel: 716-647-.1140, 
Telex: 97:8322; SIs. Mgr~' Helmut Waller 

FRONT PANEL DEVICES, INC. 530 Bumstde Ave., 
Inwood, NY 11696, Tel: 212-471-9600, Telex: 645-580; 
EmpL: 20; SIs. Mgr ~ Michael Geller 

FSl/FORKsTANDAADS INC. 666 Western Ave., 
Lombard, IL 601'.18. Tel:312-231-3511, 31~80; 
FSC No.: 14986;EmpL: 20; SIs. Mgr_' A.E Tohl; Disf.Mgr~ 
A. E Tohl 

FTS SYS. POB 158, Stone Ridge. NY 12484, Tel: 800-624-
0400, TWX: 510-247-0547; EmpI.: 100; Sis. Mgr~ T. N. 
Thompson, Jr. 

FWI-SVEA, P.O. Box 3375, Torrance, CA 90510, Tel: 213-
533-1221, Telex: 162~92 

FUJITSU. -FWITSU AMERICA, INC. 918 Sherwood Dr. Lake Bluff, 
IL 60044, Tel: 312-295-2610, Telex: 206196, TWX: 910-
651-2259; Empl.: 40 ............ Bo1349-1368;~1104, 

1195-1224 
LDcaJ Sales Offices & Reps 

AZ Phoenix, SiInford SIs. .... "' ........... 602-957~70 
CA San D/eg!l. Earle Assocs.,Inc. ......... 619-278-5441 
CA San Jose, Appfie<l EIctm. MkIg. ... • ... 408-971-9377 
CA Thousand Qaks,·SC culJEKj· ••••••••• ,. 605-496-7307 
CA Tustin, SC CUbed .... _ .. : .... , ....... 714-731-9206 
CO DenvEll', Donohue Sis. ... :.: .......... 303-455-1719 
Fl Altamonte SprIngs, "C' Assocs. .,...... 305-831-1717 
Fl ~ B\laCh, 'C' Assocs. •........ 305-972-,9200 
IA Cedar Rapids, R W; Kunz & Assocs. .. 319-396-5386 
GA LawrencevIlle, Tek-Rep Mktg. ......... 404-983-1600 
IL Elk Grove VI. John G. Twist .......... 312-593-0200 
It Highlend Pari<, Bransky SIs. ........... 312-433-2375 
KS Prairie Village. R W. Kunz & Assocs.,Inc. 

.................................. : .... 913-648-3535 
ME E Sabago, Electrical Comps. Inc. ..... 207-787~145 _ 
MD Baftlmore, Comjlonent Sis., Inc. ... .... 301-484-3647 
MA Fall River, Elee. Comps. ............... 617-674-0064 
MA Longmeadow, EIe<l Comps. ........... 413-587-0153 
MA Natick, EIe<l Comps. .................. 617-655-2225 
MI Warren. OEM EIctm. Sis.· .............. 313-575-9444 
MN Bloomington, John G. Twist ........... 612-835-2120 
MO St Louis, R W. Kunz & Assocs., Inc. •• 314-966-4977 
NJ BaHmewr, TAl Corp. ... ............... 609-933-2600 
NJ ParUn, JMR SIs. ....................... 201-254-8484 
NY E. SetaukeL JMR 81s. ................. 516-669-8671 
NY E Syracuse, Nycom, Inc. .............. 315-437-8343 
NC Charlotte, Robert W. Chapman Co. .... 704-525-2421 
NC Greensboro, Robert W. Chapman •.••. 919-275-0003 
NC Raleigh, Robert W. Chapman ......... 919-782-2624. 
OH Columbus, McFadden Sis. ............ 614-459-1280 
OR Aloha, Whisler Sis. Co. ................ 503-649-9078 
PA Greensburg, Pro-Mark ................ 412-832~3800 
TX Garland, Savarese & Assocs. .......... 214-475-8360 
Lrr Bountiful, Anderson Assocs. .......... 801-292-8991 
VA Richmond, Component Sis.,· Inc. ....... 804-741-4072 
WA Bellevue, Whisler SIs. Co .............. 206-643-1463 
WI Brookfield, John G. Twist ............. 414-782-2670 
WI Cedarburg,.Bransky Sis. .............. 41~77-6837 
Can COncord, Onl., VQIran Elctms., Inc. .••.. 416-669-9&70, 

416-661-5190 
Local Disfributors 

CA Brisbane, Automated PrOOess Controls 
.............................. , ........ 415-467-6162 

CA Buena Pari<, Control Design SUpp. .... 714-521-5040 
CA San Carlos, Control Design Supp. •..•• 415-592-4608 
CA San Jose, Cypress Elctms. ......••.•.. 408-945-8400 
CA Sante Ana, Pacesetter Elctrns. ......... 714-557"7131, 

213-233-5800 
CA Sante Monica, Distr. Speciatists .•..... 213-393-9666 
CA Torrance, Cypress EIctms. ....•.•.....• 213-533-6005, 

. 714-761-3366 
CO Denver, CSlD ......................... 303-292-9594 
CO Wheat Ridge, Cypress EIctms. ........ 303-431-2622 
CT Orange, Milgray Elctms. .............. 203-795-0711 
Fl Altamonte Springs, Control Design Supp. 

• . • . . .. . .. . . . . ... . .. .. . . . . . .. . • . . .. . ... 305-788-3220 
Fl Lakeland, A-A Elee. ................... 813-665-6941 
Fl Winter. Pari<, Milgray EIctITl$. ..•.•.•.•. 305-647-5747 
GA Atlanta, MIIIJ'By EIctms. •.•......•..... 404-393-9666 
GA Atlanta, Prehler EIctms., Inc. .......... 404-447-5540 
GA Stone Mountain, Control DesIgn Supp. 

· .... . .. . .. .. . .. . .. . . . . . . .... . . . . . . .. .. 40+1179-3500 
IL Addison, L Comp. ...................... 312-628-1400 

. IL Bensenville, Mi/gray EIctms., Inc. ...... 312-350-0490 
IL Carol Stream, Lectro COmps. ...... ,:. 312-690-0520 
IL Chicago, Preh/er EIctrrie., Inc. ...... : .... 312-384-6100 
IL Genoa.ConhOl Design Supp. ......... 815-784-85.19 
IL Northbrook, Clessic Comp. Supp. ..... 312-272-9!15O 
IL Whe8ting, Hawk EIctms. .. :......... ..312-459-4030 
IN. indianapolis, Clessic Comps. SUpp., Inc. 

............................. , c ........ 317-872-4777 
IN Indianepolis, Control Design 8upp. ..... 317-788-0551 
IA CedarRapids,Bergquist .• : .. , .. , ...... 910-525-1.335 
IA Marian, Control DesIgn Supply, Inc. •.• 319-373-2923 
~ Wichita, L Comp. ............... _ ..... 316-265-5100 
ME Gray;LonghillEIec1rCJ,Tech ., ...... , .. 207-657-2183 
MO RockvIlle, Milgrey Ek:Irna ............. 301-468-6400 
MABurlington, Milgray EIctms. ......•.•... 617-272-6800 
MA BuffingtOn. CP.L EIctms. .............. 617-947-2424 
MA Middleboro. Glynn Electronics .•..• : .. 617-947-4262 
MA Natick, Teo-Con Elctms. ............. , 617-655-9333 

.. :' ~,,;::, ~~::Ier'E~' ~~ .617-666-0500 

· ......................... , ............ 313-473-7200 
MN Burnsville, CUstom Connections ...... 612-694-4090 
MN MlnneapoHs, Bergquist ................ 612c835-2322 
MN Minneapolis, Control Design Supp. .... 612-721-1628 
MO KallsasCi/y, LComp. ............... :. 816-221-2400 
MO Maryland Heights, L Comp. ........... 314-291-6200 
MO St Louis, Control Design Supp. ...... ; 314-428-3180 
MO St Louis, Interstate Indusbial EIctms. 

.•.•...•.••..•.....•.....• ~c: .••...•..• 314-4~ 
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Manufacturers and Sales Offices Directory 
NE Omahe, RllIio Equip. ................. 402-341-7700 
NJ Marlton, Milgray EIcIm& .............. 809-963-5010 
NJ· Nutley, Vantage~ ............... 201-667-1840 
NY Buffalo, Summk Dislrs., Inc. ........... 718-667-2800 

GANDALF TECHNOLOGIES, INC. 350 E Dundee Rd, 
Suke 301, Wheeling, IL 60090, Tel: 312-459-6630, TWX: 
910-651-4951 

GAYNOR 
MN Edina, Complete-Reading EIec..Co. ... 612-631-6145 
MN MlnneepoIIs, W. D.·Forbes Co., Inc. .. ,. 612-378-1917 
MN New Brighton;Chris EIctr!Is. .......... 612-631-2847 
MN St Pau~ Nordic EIcIm& ............... 612-228-9027 

NY Farmingd$. MIIgray EIcIms. ......... 516-420-9800 GAP INSTR,40OserAve, Hauppauge, NY 11787, Tel: 516- MO Kansas Cky, CompIete-Readlng EIec. Co. 
273-0909, TWX: 51 ()'227-6237; FSC No.: 00607; EmpL: 50 ...................................•..• 816-471-5968 NY Farmingdale, Pride EIcIms. ........... 518-293-4020 

NY Pittsford, Milgray EIctms. .............. 716-385-9330 MO Maryland Heights, ,COmPIete-AeedIn Elee. Co. ' 
NO Charlotte, Control DesIgn Supp. ....... 704-588-4410 
NO Raleigh, Prehler EIcIms., Inc, .......... 919-878-9111 

GARDINER aCTRNS. 4729 North 7th Ava, Phoenix, AZ .. ..... . ..... ... .. . . ..... .. .. . ....... .... 314-569-1611 
85013, Tel: 602-274-9681 MO St Charles, Finnigan Wire & Cable .... 314-946-6201 

OH Cleveland, Milgray EIcIms. ............ 218-447-1520 
OH MiddIeIlIM'g Heights, PrehIer Elctms., Inc. 

OH 
OK 
PA 
PA 
PA 
TX 
TX 
TX 
TX 
TX 
TX 
UT 
WA 
WI 
WI 
WI 
WI 
WI 

........... , ........................... 218-243-5510 
Solon, Repco ......................... 218-248-6600 
Tulsa, Altair Co. ....................... 918-252-5781 
Harrisburg, Cumberland EIctms. .. .... 717-232-5999 
Melvern, Control Design Supp. ........ 215-296-0150 
McKean, Advacom, Inc. ....•.........• 814-476-7n4 
Austin, AltaIr Co. ...................... 512-837-4490 
Dallas, Control Design Supp. .......... 214-358-1441 
Dallas, Cyprea Elctms. ............... 214-669-1435 
Dallas, Miigray EIctms. ................ 214-248-1603 
Houston, Altair Co. .................... 713-482-3029 
Richardson, Altair Co. ................. 214-231-5166 
Salt Lake City, ACT/Diplomat ......... 601-486-4134 
BeIlev!Je, Integreted EICtms., Inc. •. ,... 206-455-2727 
MlIwaiJke8, InelL EIcIms. .............. 414-276-1212 
New Bertn, Ciessic Ccmp. Supp. . • • •. 414-786-5300 
New Bertn, Control DesIgn Supp. ..... 414-784-1016 
New Bertn, NEP EIcIm& .............. 414-785-9100 
Racine, Badger EIctm. Parts Co. ...... 414-637-1256 

GARDINER SOLDER CO., DiY. of Gardiner Metal 
Co., 4B2O S. Campbell Ave, Chicago, L 6os32, Tel: 312-
847-0100, TWX: 91()'221-2510; EmpL: 100; SIs. Mgt: 
John A. Seyda .................................. , C>1738. 

LDcal Sates Offices & Reps 
AZ Phoenix, Astro I'rods. ................. 602-268-2948 
AZ Phoenix, Toollronics, Inc. ............. 602-257-0766 
CA Glendale, Tooltronics, Inc. ..... . . . . . .. 818-240-4000 
CA La Mirada, Gardner Solder .••.•..••••• 714-99+6350 
CA Santa Clara, TooIIronics, Inc. .......... 4OB-498-6OOO 
CO Liltlelon. West Mark Denver, Inc. ..•.•. 303-979-3720 
Fl MerTIIt Island, James A. Kennedy Assocs. 

FURMAN SOUND, INC., 30 Rich St., Greenbrae, CA ................................ : .. .... 305-452-9821 
94B04, Tat: 415-927-1225, Telex: 172029 SPXSRFl; SIs. GA Tucker, Electrical Cencepts, Inc. ...... 404-491-3154 
Mgt: Diane Poole; Dist. Mgt: Diene Poole IA ,PrinceIon, Johnson MIg. .............. 319-289-5123 

MA Wobum, Yankee Tech Sis. ............ 617-1135-6278 

FURNAS ELEC., 1197 McKea St., Batavia, IL 60510. Tel: 
312-679-6000, Telex: 72-0456; EmpI.: 1360; SIs. Mgt: T. 
W. Thornton; Dist. Mgr: R Lanser 

MI East Detroit, Fred HarTis & Assocs. ... 313-n8-5430 
MO St Charles, Phillips & Assocs. ........ 314-441-0148 
NJ Norwood, Wilson Inds. ................ 201-767-7060 
NJ Scotch Plains, Gardiner Solder Co. ... 201-232-1965 
NO Charlotte, EIecIro-Rep Assocs., Inc. . .. 704-527-2530 

FUSECOM, 14864 NE 95th St., Redmond, WA 9B052, Tel: OH Cleveland, Jim Finnegan & Co. .. : .... 218-238-5905 
PA Carnegie, Lloyd K Lombardi .......... 412-279-2017 

208-881-2442; SIs. Mgt: Bruce Barndt TX Dallas, EIcIm PrOduction SpecIalists .. 214-422'5476 

Distributor ------

FUSES UNUMITED, 9300 Mason Av. Chelsworth, CA 
91311, Tel: 816-662-1515 ....................... 801234 

FUSION INC.4B5B E. 355th.St., Willoughby, OH 44094, Tel: 
218-946-3300, Telex: 96-0445; EfI1II.: 85; SIs. Mgr: 
Raymond 0. Yuhasz 

GABRIEL ELCTRNS., Box 70. ScaJ:borough Indi. PIt, 
Scerborough, ME 04074, Tel: 207-683-5161, Telex: Il5-
0113; EmpI.: 135; SIs, Mgt: D. B. CrIsman 

GALILEO ElECTRO-OPTICS CORP. Gallleo PIt, 
Sturbridge, MA01518, Tel: 617-347-9191, TWX: 710-347-
1190; FSC No.: 28719; EmpI.: 330; SIs. Mgt: L P. 
Thompeon . 

GALITE, 2 Tower Dr. WaiUngford, CT 06492, Tel: 203-285-' 
7128, TWX: 71CH76-0784; FSC No.: 56447; SIs. MiJr: 
James W. CampbeI~ Jr. 

GAMBlE, CHARLES T. INos. 605 Perkins La, Delanco, 
NJ 06075, Tel: 609-461-1900; EmpL: 150;. SIs. Mgr: W. 
Snyder 

GAMMA HIGH VOLTAGE RESCH. INC., 152 s. 
MecQuesIen PJ<wy. Ml Vernon, NY 10550, Tel: 914-667- . 
5050 .................... : ................. 1>1844-1846 

TX· EI Peso, Aztec MicroeIecIt"cric ....... 915-~1-6130 
WA Bellevue, DoIIm Co. .. .. .. .. .... .. ... 208-454-4952 
PR Rio TIedras, EIecIronic Sis. Assocs. .•. 609-762-6459 

LocaJ·Di8I1ibutots 
CA So. San Francisco, Eleclrical Specialty Co. 

....................................... 415-569-9611 
AL Bimingham, ELS. Inc. ................. 205-252-9046 
AZ Phoenix, ElclrL Specialty Co. •......... 602-275-5736 
CA Anaheim, Advence Electrical Sis., Inc. 

.. .. .. .. .. .. . . .. .. .. . .... .. .. .. .. .. . ... 714-670-0300 
CA Anaheim, ElctrL SpecIaJty Co. ......... 714-630-7050 
CA a,;rnont, Advance EIclrL Sis. .......... 415-592-4550 
CA Chino, Tracy EIcIms. .................. 71 ~591-4736 
CA Fawnskin, Pat Dooley ................. 714-886-3413 
CA Glendale, Mac Donald & Co. .......... 818-241-1101 
CA lakeside, CASCO .................... 619-560-9319 
CA Los Angeles, EIcIrL Specially Co. ..... 213-724-9600 
CA Los Angeles, John Cemeron'SuppIy Co. 

........................... , ........... 213-61()'7403 
·CA San Diego, Casco .. .. .. .. .. .. .. .. .... 619-560-9319 
CA San Diego, ElclrL SpecIalty Co. ....... 619-560-1600 
CA Sari Diego, Hi-Tech Metals Co. ....... 619-270-6081 
CA' Santa Clara, AGB Electro IndL Tool ... 408-9B().1300 
CA Simi Valley, Cal-Padlic Suppliers .. ... 213-998-4982 
CO Denver, Advance ElctrL Sis. , ...... :... 303-388-0923 
CO Denver, EIcIrL SpecIalty Ce. ........... 303-321-0226 
CO oanver, Integrated EIec. ............... 303-292-6121 
CT Wallingford, ASTECH ................. 203-285-4241 
FL Boca Raton, KIMCO .................. 305-994-0590 
FL Clearwater, Your Production Cupboard 

.......... : .................. , ......... 813-447-2561 
Fl Orlando, ELS.Inc. .................... 305-855-7100 
Fl Orlando, Mavidon Entprs. .. ............ 305-298-7324 
FL Palm Bey, EnstIce Tool Grinding ...... 305-734-?100 
GA Atlanta, E.LS., Inc. ..................... 404-355-1851 
L Ad!IsOn, International SolderIng SupplIee ' 

.... : .................................. ·312-628-8083 

LbcBJ Sales 0fficfI8 & Reps L 
L 

Benselwille, MASTCO ................ ·312-595-0414 
ChIcago, Fey EIec. Wire Corp. . • . • . . .. 312-267-9222 
Hillside, Cempiete-Reading ~ Co. 
..................... : ...... ; . ... .... ... 312-547-5400 

IL Chicago, Ropek, Cahill & VogI ........ 312-831-0070 IL 
MD Timonium, Eastern Ccmps. ........... 301-561-5611 
NJ Nutley, Irwin BrIll Sis. .. .. ..... .. .. .... 201-667-<1653 
NM Albuquerque, CkIveIand Entprs. ....... 505-285-7893 
NO RaleIgh, Eastern ~ .............. 800-223-3BSO 
PA W. Conshocken, Eastern Ccmps. .. ... 215-825-6610 

GAMMA SCIENTIFIC INC. 37n Ruffin ReI., San Diego, 
CA 92123, Tel: 619-~ Telex: 89-7938; EmpL: 65; 
SIs. Mgt: G.o. Unanget 

GANDALF DATA, INC. 1019 s. Noel Ave, Wheelng, IL 
60090, Tel: 312-541-6060, TWX: 910-651-4951; EmpL: 
350; SIs. Mgt: Ken ChatIauski . -

IN Indianapolis, CompIete-ReedIng Electric Co. 
.. :... ................ ............. .... 317-672-3710 

IA Princelon, Johnson MIg. Co. .......... 319-289-5123 
KS Louisburg, Ambrose Sis. Co. .......... 913-541-6476 
KY Louisville, EJ.8., Inc. -............... .... 502-636-0384 
LA New Orleans, CcmpIete-Reeding EIec. Co. 

.... ............ .. .... ..... ............ 504-733-9435 
MD Baltimore, CompIete-Reeding EIec. co. 

............ ,. ......................... 301-648-1330 
MA leominster, EIctm. Tool Specialists ... 617-534-3324 
MA Woburn,' Pacer EIcIms. ...... ,......... 617.:e35-8330 
MI Wanen, CompIete-Reading EIec. Co. .. 313-755-6020 

NY C8Json Cky, Gibson Tool Co. ......... 702-683-3566 
NH Manchester, E.P.E. Corp. .............. 603-669-9181 
NJ Livingelon, Robel! McKeown Co., Inc. 

...................... l ................ 201-992-0700 
NJ Stirlng, Janel ......................... 201-647-5600 
NY Fairport, Pacer EIctms. ................ 716-3n-D482 
NY Farmingdale, SAl ..................... 516-293-2710 
NY Liverpoo~ Complete-Reading Elee. Co. 

..•...•.....................•.•........ 315-457-1350 
NY Sidney, Wongele & Assocs. ............ 807-563-2113 
NO Charlolte, E.1.8., Inc. ................... 704-392-7366 
NO Raleigh, ELS,Inc. .................... 919-781-4750 
OH Cincinnati, ELS,Inc. .................. 513-nl-4073 
OH Cleveland, Complete-ReadIng EIec. Co. 

.....................................•. 216-827-8891 
OH Mentor, Kimco ........................ 218-255-191l2 
OK Tulsa, Complele-Reading EIec. Co. ... 918-684-4000 
OR Portland, EIclrL Specialty Co. .......... 503-227-3601 
PA PltIsburgh, Ccmplete-Readlng ElSe. Co. 

..............................•........ 412-788-1560 
RI Warwick, Beyslde Tech Inds. .......... 401-737-5366 
TN Memphis, E.LS,Inc. ................... 901-947-4176 
TN NeahvlIIe, E.LS, Inc. ................... 612-683-0662 
TX Beaumont, CompIete-Reading EIec. Co. 

................... , .. .. . .. .. .. .. .. .... 713-842-2117 
TX Dallas, ~ng EIec. Co. ... 214-827-8891 
TX EI Paso, ElctrL Specialty Co. .......... 915-594-8251 
TX Garland, Complete ReadIng EIec. Co. 

......... , ........ c... .. ..... ...... .... 214-840-6000 
TX Houston, CompIete-Reading EIec. Co. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 713-691-DOBO 
TX Houston, FeyEIec. Wire Corp. . . . . . . .. 713-923-2825 
TX Plano, Fay EIec. Wire Corp. ........... 214-422-2797 
UT Salt Lake Cky, Electrical Specialty Co. 

............... : ....................... 601-972-4184 
VA Bluefield, CompIete-AeadIn EIec. Co. 

..... , .............. ; .................. ~5424 
VA Richmond, E.LS, Inc. .................. 604-848-9221 
WA Kirkland, R G B E_lndL Tool ..•.• 800-958-5611 
WA Seattle, Advanced EIcIrI. Sis., Inc. .•• : •. 20&-575-4323 
WA Tukwile, EIecIrIcaI SpecIalty Co. .. .... 208-241-1010 
WV BIueIieId, E. LS. ...... .. .. .. .. .. .. .... 703-322-5424 
WI· Mequon, ~ EIec. Co. 

................... : ..... , ............... 414-241-3660 
WI Oshkosh, Fay EIec.Wire Corp., ........ 414-426-0792 
EXP PR,CeroIina, E. L S. ................... 609-757-6585 
PR San Juan,Oistributronics, Inc. ... , ..... 609-781-0631 

." ".:. '\ 
GAR ENTERPRISES. 2029 N. lInColn.Ave, PasadI!na. CA 

91.103, Tel: 81IF798-0785; EmpI.: 25 

GARNER GLAss CO. 1 n a Indian Hili Blvd; Claremont, 
CA 91711, Tel: 714-624-5071; EmpL: 50; SIs. Mgr: Joseph 
0. Hyatt . 

GARRY MFG. CO. OIV. OF BRAND-REX CO. 9 
Queen AMe at, laghome, PA 19047, Tel: 215-949-2300; 
EmpI.: 250; SIs,' MiJr: Tom Malek; Dist. Mgt: Bob 
D'Auirachy .. ' 

GASKET INTL INC. 49 Ackenmin St., BIoomiIeId, NJ 
01Il03; TeI:201-33B-6B14; EmpL:5; SIs, Mgt.:. Russell L. 
Steinman . . 

GATES, GEO. W. & co.. INC. Hempstead Tpke. & LuciII8 
Ave, FranklinSq, NY 11010, Tel: 516-352-2904; EmpI.: 10; 
SIs. Mgt: T. E. Schulz, Jr 

GATES DATA PRODUCTS, Gates Corporation, 2455 
Exe<;UIlv8 CircfE!, Colorado Springs, CO 60908, Tel: 303-
579-0330; SIs:. Mgt: Donald· D. Stucker; Dist. Mgr: 
Gregory D. Easton 

GATES ENERGY PRODS., 1050 S. Broadway, Denver, 
CO 60217, Tel: 303-744-4806, Telex: 045-511, TWX: 9"16-

. 931-2658; EmpL; 500; SIs.Mgr:RQtJeri,mel; DIst.Mgt: 
M. R Hail:lson . , " , 

GA'fEWAYCOMMuNICATIONS INC~ 16782 Rec:lhlU 
Ave, IrVine-OJ>, 92714, Tel: 714-251.-0782; SIs. Mgt:08vid 
S.M~ , 

GAVIlTWIRE & CABLE, BrooIcfieId, MA01506, Tel: 617-
867-6476; EmpL: 75 . 

GAYNOR ElEC. CO~l35 South Main st: P.O. Boic 316, 
, . ThomaIItori;CT 06787-0316,!eI: 203-283-4388; EfI1II.i5O; 
. SIs. Mgt: John swanson;' Dist. Mgt: John SWanson 
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GAYNOR Manufacturers and Sales Offices Directory 
.LDc81 SaIe8 Office8 & Reps 

CA Chatsworth, Porter Co. ................ 818-700-0808 
CT Madison, United Comps. .............. 203-582-4002 
IL Elk Grove Village, Control Sis. ........ 312-595-2110 
MN St louis, Lestronlx .. .. .... .. .. .. .. ... 612-928-8486 
NJ Mountain Lakes, Browning-Naughton Co., Inc: 

....................... : ...... : .. , ..... 201-335-2029 
OH Cleveland, Jubell Assoc.' ........ : ... ,. 216-831-1)364 
Oft' MentOr, Appliance EIc1rris. .............. 216-257-6019 
WI ThienSville, Conirol Sis. ........... ,: ... 414-2~~ 

G.B INSTRUMENTS INc. 2030 Coolidge St, Hollywood, 
fL 33020, Tel: 305~225, TWX: 5j0-9~13i FSC' 
.No.: 3160\; EmJ>L: 30; Sls.Mgr: B.J .. WelSS 

GC ELctRN$., 400 a WyrJ18lISt, AoCktord,IL 61,101, Tel: 
. 815-968-9661, Telex: 237-318, TWX: 257318 GO Elect; 

EmpL: 360; SIs. Mgr :OWeOJackson . 

GeI,INC., 14520 Uma Ad., Fort Wayne, IN 46818, Tel: 21~ 
837-5520, TWX: 883910; EmpI.:·I08; SIs. Mgr: C. Ward 

GECO, 145PennSt,Mlliheim,PA 16854, TeI:814-34~5555; 
EmpL:21 . 

GEC TECHNOLOGY CORP., 4430 Forest Lane, G)mand, 
TX 75042, Tel: 214-276-1164 . 

GEMCOA, See GeneraJ-Electro-Mechanical Corp. 

CA Orange, XBX Sis., Inc. ................. 71+998-8200 
CA. San Diego. QuaRronics ............... 61~560-8955 
CA San Jose, Gemini, Inc. ................ 408-225-3362 
CO Arvada, Delconec, Inc. .•...........•.. 303-422-7023 
FL Key Largo, Jerrold Helbein & Assocs. 

....................................... 305-367-3025 
GA Atlanta, L & D, Inc. .................... 404-455-3483 
IL Palatine, JRS Assocs. ............ , .... 312-991-6626 
IN NOblesville, Century Elclma .......... 317-94~2Q26 
IA Cedar Rapids, Dick Taylor ............ 319-364-2282 
LA Folsom, Lee Barker Co.. . . . . . . . . . . . . .. 504-796-9825 
MA Brookline, Harman AssoQs. ........... 617-232-6687 
MI Plymouth,JayMklg.Assocs. .......... 31~12OO 
MN Bloomington; Heil'sTemi .... ; ........ 612-654-2001 
MO Sl Louis, Harris Hanson ~ .,.,. ..... 816-763-6200 
NY New York, ReUse Pkg. ......... ,' ....... 212-~6080 
NY Rochester, Leenard D. Allen, Inc. ...... 716-377-3530 
NY Syracusa, Leonard D. Allen, inc. ....... 315-437-8387 
NC ThomasVille, Jerrold Heibein & Assocs. 

.......................... ': .... c •.. : ... 91~76-2365 
OH Cleveland, Jim Finnegan Co., Inc. ..... 216-238-5905 
OH Dayton, Jim Fimegan & Co., Inc. ........ 513-690-8322 
OR Beaverton, Underwood-Hanify ........ 503-641-4463 
PA King 01 Prussia, Freedman-Malta Assocs. 

........................... " ...... " .. 215-337-921j 
TN Knoxvilla,L&D,lnc. ......... ; ......... ·615-573-6511 
TX Dallas, J. Clay Co. ..................... 214-350-1281 
TX Ii<luston, J. Clay Co. .................. 713-583-2912' 
UT s8lt Lake City, Medax .. .. .. .. .. .. . ... 801.-266-4545 
WA Bellevue, UnderwOO<Hianify .......... 206-451-8223 
WI Wauwatosa, Larsen Assocs. .......... 414-258-0529 
Can Markham, Ont, Avotronlcs, Ltd. .. ..... 416-475-2024 

GEN/COMP INC. 6 Algonquin Ad., canton, MA 02021, Tel: 
617-828-2008; SIs. Mgr: G. Nutter 

GENERAL ATRONICS CORP. 1200 E. MerrnaidLana, 
Philadelphia, PA 19118, Tel: 215-233-4100 . 

GEMlNl103 Mensing Way, Cannon Falls, MN 55009, Tel:' GENERAL. AUTOMATIC CORP. 70 Uberty St, 
Metuchi!n, NJ 08840, Tel: 201-494-9300; Empl.: 59; SIs. 

507-263-3957; SIs. Mgr: Gary Pearson ... 0>10&0-1061 Mgr: M Barron 

Local Sales Offices. & Reps 
AL Huntsville, L & D, Inc. . .... ,........... 295-836-1469 GENERAL BUSINESS TECH. 1891 McGrsw Avenue, 
AZ Phoenix, Ken Maynard Assocs. ....... 602-581-8107 Irvirie. CA 92714, Tel: 714-261-1891; EmpL: 32 
AR North little Rock. Leo Barker Co. ..... 501:834-?537 

1fiJ~ 
COUNTERS 
PRINTERS 

IN STOCK • IN STOCK 

Franchised 
Distributor 

HECON-HENGSTLER 

1009 W. BOSTON POST ROAD 
MAMARONECK, NEW YORK 10543 

PHONE: (914) 698;9332 

TOLL FREE 
(Outside N.Y.) 

800/431- 2625 

GENERAL CABlE CO. ComishPrOC\uct$ Div. 160 
Water Street. Williamstown, MA 01267, Tel: 413-458-8171 

GENERAL CABLE CO. Fiber Optics Diy. 160 
Fieldcrest Ave., Raritan Ctr. Edison, NJ 08818, Tel, 201-
225-4780, Telex: 642892; SIs. Mgr: Pleter de Bruijn 

GENERAL COMPUTERS, 1624 Veteran Ave., Los 
Angeles, CA 90024; EmpL: 10 

GENERAL CONNECTOR CORP. 80 Bridge St, Newton, 
MA 02158, Tel: 617-244-5706 

GENERAL CONl'AOl, .CO., 1200 Soldiers' Field Ad., 
Boston, MA 02134, TeI:'617-782-7440; Ei1ipI.: 25 

GENERAL DATACOMM, INC. At 63, Middlebury, .CT 
.08782-1299, Tel: 203-574-1118; Dist. Mgr:Virice Dai\9Y 

GENERAL DEVICES, Box 39100,'I!1di~IiS, IN 4623~ 
9632, Tel: 317-897-7000,'relex:27-2189; EmpL: 220 
............................ : .............. 0>1062-1085 

LDc8l Sales Offices & Reps 
AL Huntsville, Hughes AssoQs., Inc. ....... 205-533-9108 
AZ PhOenix, Snytier Engrg. ..... : ..... ,... 602-27~2O10 
CA Fullerton, Groh Assoc. ................ 714-738-7105 
CA Mountain View, G. Woempner Co. .. .. 415-964-5454 
CO Boulder, R F. Mayo Assoc. .•..•...... 3~2155 
CT North 'Haven, Coakley, Boyd & Abbett 

................... .................... 203-481-2828 
FL Ughlllouse POInt, J. Krutek &Assoc. .. ~1-6544 
FL Maitland, J. Krutek ......... ;.......... 30&-628-4837 
GA Norcross, Hughes Assocs.. Inc. . . . . . .. 404-822-1587 
IL GIencoe:HOWard~jamm ...... :.: .. 312-835-0150 
IN Noblesville, Century ElcIrI)s. : ......... 317~2026 
KS Shawnee Mission, Lowell & Kangas .. 913-631-3515 
MA Needhm:n, Coaklay, Boyd & Abbett .... 617-444-5470 
MN St Pau~ Northport Engrg. ............. 612-457-8000 
MS Corinth, Hughes Assocs.. Inc. .. .... ... 601-287-2915 
MO St Louis. Lowell & Kangas ....... ; .... 314-821-4050 
NH Plaistow, Coakiay, Boyd & Abbett ..... 617-444-5470 
NJ Mountainside, Henry G. RIchter •...... 201-233-4615 
NY Fayetteville, H.G. Richter , ............. 315-637-6713 
NC Raleigh, Hughes Assocs.. Inc. ......... 91 ~ 782-2065 
OH Cleveland, Electronic Comps., Inc. .... 216-261-4103 
OH Dayton, 'Eleclronic Comps., Inc. ....... 513-866-3340 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0482 
PA Doytestown, Monteiro Assoc. ..... .... 215-345-5855 
TN MoITIstown, Hughes AssoQs., Inc. ..... 615-587-2433 

TX AustIn, Advance Tech. Sis. .......... " 512-440-7677 
TX Dallas, Advance Tech. Sis. ............ 214-340-1300 
TX Houston, Advance Tech. SIs. ......... 71:l-44D-3888 
WA Olympia, BergIord & Assocs. ....... :.. 206-866-2001 

GENERAL DIGITAL COR~., 700 Burnside Ave.. E. 
Hartford, CT 06108, Tel: 203-526-9041; EmpL: 70 
....... , .................. : ...•....... " .... : .... '001067 

LDcal S81es Offices & Reps .. ' . . 
MA W~d, Daner-Hayes, Inti ........... 617-894-7290 

GENERAL DIGITAL INDUSTRIES INC. 7702 
Governors Dr. W. Huntsville, AL 35805, Tel: 205-837-8305; 
Ernpl: 2jI;SIs. Mgr:Nelson Carney. . 

GENERAL ELEctRIC CO. 333. W. Seymour Ave., 
CinCinnat~ OH 45216, Tel: 513-948-5050, Telex: 810-461-
2070; F,SC No.: 05326 

GEN!=RAL·ELEctRIC CO., Battery Business Dept, 
P.O. Box 992, Gainesville. FL 32602, Tel: 904-462-4480, 
TWX: 810-836-8500; SIs. Mgr: K Edwards 

GEN~ ELEC. CO. Carboloy Systems Dept, Box 
237, DeIr9it. MI48232, Tel: 313-536-9100, TWX: 810-226- ' 
9617; Empl.: 1800; Sis. Mgr: R A. Alukonis 

GENERAi.. ELEC. CO., Electromaterials Bus. Dep.. 
CoshOcton, OH 43812, Tel: 614-822-5310, Telex: 810-
255-2921; EmpL: 1100; SIs. Mgr: RL Morris; Dist. Mgr: 
J. L Schreiber 

GENERAL ELECTRIC Co., Instrument Prods. 
Section, See Yokogawa Corp. of ~merica 

GENERAL ELECTRIC CO. Lamp Camps. & 
Technical Prods. DiY. SIs. Oper. 21800 .Tungsten Rd., 
Cleveland, OH 44117, Tel: 218-266-2451, Telex: 985589; 
Sis. Mgr: P. A. Wrobleski 

GENERAL ELECTRIC CO., Microwave Tube 
Operation, 1 River Road, Schenectady, NY 12345, Tel: 
519-365-2211 (main NBR) 

GENERAL ELectRIC CO. OEM Marketil1g\ Dept., 
.Nela Park,.CIevIand, OH 44112, Tel: 216-266-2121; SIs. 
'Mgr: W. D. Wells 

GENERAL ELECTRIC CO. Power Elclms. 
Semiconductor Dept, W. Genesee St, Auburn, NY 
13021, Tel: 315-253-7321; Ernpl:4000; SIs.Mgr: George 
H. OUver, Dist. Mgr: Richard Levitre 

GENERAL ELEctRIC CO. RELAY OPERATION, 
S~ Genicom Corp. 

GENERAL ELEctRIC CO. Wire & Cable. 1285 Boston 
Ave., Bridgeport. CT 06902, Tel: 203-382-2000, Telex: 98-
4209; EmpI.: 2000; Sis. Mgr~ D. A. Pritchard; Dist. Mgr: M' 
Peterson 

GENERAL ELECTRO-MECHANICAL CORP., 785 
Hertel Ava, Buffalo, NY 14207, Tel: 716-876-9885, Telex: 

'91-222; Empl.: 100; SIs. Mgr: Tom Speiler, Jr. 

GENERAL FIBER OP11CS, INC. 98 Commerce Ad., 
Cedar Grove, riLl 07009, Tel: 201-~3400; SIs. Mgr: 
Hilrb .Berkowitz· . 

GENERAL HARDWARE MFG~ 80 White St, New York, 
NY 10013, Tel: 212-431-6100,Telex: 1.26394 Aegis; SIs. 
Mgt: Tom McGannon 

GENERAL INos., Teylor & Olive St, ·Elyria. OH 4403S; Tel: 
216-323-3136, TWX: 81D-424-2109; EmpL: 1100; SIs . 
Mgr: Bruno Raynes; Dist. Mgr: David cassidy 

GENERAL 1NSrA... Discrete Semiconductor Div.600 
. West John St,Hicksville; NY'11802,Tel: 516-733-3333, 

TWX: 510-221-1865; SIs. Mgr:TomHurtey; Dist,Mgr:R' 
, Graziano . . ' . 

GENERAL INSTR, Govt Sys.. 600 W. JohnSt, Hicksville, 
NY 11802-0709, Tel: 516'933-3000, Telexl 311512, TWX: 
510-221-1865; ~L: 550 . 

GENERAL INSTR, Lamp DiY .. 4433 N. Ravenswood Ave., 
Chicago, IL60640, Tel, 312-184-1020, TWX: 910-221-
5445; FSC No.: 71744; Empl' 390; Sis. Mgr: Jim Flanagan 

GENERAL INSTRUMENT CORP., MicroelectronicS 
DiY. 600 W; John St, Hicksville, NY 11802, Tel: 516-733-
3107, TWX: 510-221-1666; Sis. Mgr: A. Lindgren;Dist. 
Mgr: J. Johnson 
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Manufacturers and Sales Offices Directory 
GENERAL INSTR., Optoelctrns. DiY,34OO Hillview Ave., 

Palo Alto, CA 94304, Tel: 415-493-0400, Telex: 348430, 
1WX: 910-373-1767; FSC No.: 58361; EmpL: 500; SIs. 
Mg': J. Beach; Dist. Mg': W. Clarl< 

GENERAL lASER, INC, 7662 East Gray Rd., Scottsdale, 
p;z 85260, Tel: 602-991-0674; Sis. Mg': Robert LBagley, II 

GENERAL MAGNETIcs. 211 Grdve St, Bloomfield, NJ 
07003, Tel: 201-743-2700; FSC No.: 99165; Empl.: 60 

GENERAL MFG., 724 Ruberta Ave., Glendale, CA 91201, 
Tel: 818-243-2069; FSC No.: 10454 

GENERAL MICROWAVE CORP. 155 Marine St, 
Farmingdale, NY 11735,Tel: 516-694-3600, Telex: 310-
287-780; FSC No.: 11332; Empl.: 200; SIs. Mgr: F. Perry 
....................................... A.1712; 001232 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ............. 800-327-0853 
p;z Phoenix, Odyssey One ....... . . . . . . .. 602-248-8846 
CA Los Angeles, RF Assocs ............... 213-478-1586 
CA Palo AHo, RF Assocs. ................. 415-494-3331 
CO Englewood, Odyssey One ............ 303-773-8176 
FL Apopka, Saber Assocs. ............ • .. 800-432-6266 
FL Bradenton, Saber Assocs. ..... . . . . . .. 800-432-6266 
FL Coral Springs, Saber Assocs. ..... . . .. 800-432-6266 
FL Ft Lauderdale, Saber Assocs. .. . . . . .. 800-432-6266 
FL Melbourne, Saber Assocs. .....•...... 305-724-0920 
GA Atlanta, Saber Assocs. ................ 800-327-0853 
IL Mt Prospect, Cain Forlaw ............. 312-253-3578 
MA Burlington, Microwave Mktg. Specialists 

....................................... 617-272-7530 
NJ West Orange, EF Tech. Sis ............ 201-731-7203 
NM Albuquerque, Odyssey One ........... 505-265-6645 
NY Huntington Sta, EF Tech. Sis .......... 516-549-1818 
NY Rochester. TCS (Technical Comp. Sis.) 

NC ' Clayton, Saber Assocs. .............. . 
OH Lancaster, Cain Forlaw .............. . 
PA AndalUSia, Hes Assom .............. . 
TX Dallas, Cain & Co. .................. .. 
VA Mclean, Creative Mktg. Assocs., Ltd. .. 

716-342-2406 
800-327-0853 
614-654-4800 
215-245-5250 
214-247-3901 
703-442-9100 

GENERAl NUMERIC CORPORATION, 390 Kent 
Avenue, Elk Grove Village, IL 60007. Tel: 312-640-1595, 
Telex: 210036; Empl.: 100; Sis. Mgr: David Sturwold 

GENERAl OPTRONICS, 3005 Hadley Rd., So. Plainfield, 
NJ 07080, Tel: 201-549-9000, 1WX: 710-997-9556; Empl.: 
65; Sis. Mg': Mas Oishi 

GENERAL 
PSWER 
SYSTEMS 
A D'VISIOn of ALS CorporatIOn 

GENERAL POWER SVs., 1400 N. Baxter St, Anaheim, 
CA 92606-1201, Tel: 714-956-9321, Telex: 182283; FSC 
No.: 04801; Empl.: 450; Sis. Mg': M E Heyman; Dist. Mgr: 
M. E Heyman .................................. 001929 

Local Sales Offices & Reps 
AL Huntsville, Synergetic Reps., Inc. ...... 205-882-1691 
CA Reseda, Schlines Reps. ............... 818-344-0277 
CA Sunnyvale, Pacific Power Controls .... 408-745-0944 
CA Tustin, Schlines Reps. ...... . . . . . . . . .. 714-544-9941 
CT Vernon, George Urban Assocs ........ 203-647-3991 
FL Coral Springs, Synergetic RepS., InC: .. 305-753-6700 
FL '.Largo, Synergetic Reps, Inc. .......... 813-586-2871 
GA Atlanta, Synergetic Reps., Inc. ......... 404-448-6224 
GA Lawrenceville, Synergetic Reps., Inc. .. 404-457-5321 
IN Indianapolis, Fuller Engrg. & SIs. ...... 317-253-3287 
MD Burtonsville, BEKR Inds,lnc ........... 301-421-1200' 
MA Dover, George Urban Assocs. ........ 617-329-4068 
MO Independence, Engrg. Sves. ....... ; ... 816-254-3600 
MO St Louis, Engineering Sves. Co ........ 314-997-1515' 
NY E Aurora, Bromor Co. .. .. .. .. .. ... ... 716-626-4593. 
NY Port Washington, Aaron-J. R Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-883-<J6oo 
NC Greensboro, Synerg~ic Reps., Inc. .... 919-288-1254 
NC Raleigh, Synergetic Reps., Inc. . . . . • . .. 9j 9-876-3679 
OH Ashley, Mitchell Assocs. .............. 614-747-2567 
OH Cleveland, Marlow Assocs. ........... 216-991-6500 
OH Columbus, Marlow Assocs. ........... 614-885-7643 
PA Media, Klinetics ....................... 215-565-5388 
PA Pittsburgh, Marlow Assocs. ........... 412-831-6113' 
RI Vernon, George Urban Assocs. ....... 203-647-3991 
TN Memphis, Data Power Corp. .......... 901-794-2821 
TX Richardson, Hi Tech Mktg. Assocs. ... 214-669-4003 
VT Dover, George Urban Assocs. .. . . . . .. 617-329-4068 
VA Mechanicsville, BEKR IOOs., Inc. ....... 804-748-3003 
VA Richmond, BEKR Inds., Inc. ........... 804-741-0296 

Local Distributors 
P;z Tempe, RHM Assocs. 602-966-5959 

CA Corte Madera, Simbora Sy;,. ...... .... 415-927-1122 
CA Gilroy, Tyson Data Sys. ............... 408-847-0440 
CA Huntingt"'1 Beach, Computer Power Spec. 
CO Lakewood, Challenge Teclt .......... 303-232-6660 
FL Miami, Computer Supp. ............... 305-620-6400 
GA Norcross, RTS Distrs. ................. 404-449-0411 
LA ~rie, Computer Enviromental Equip. 

. .. .. . .. . .. . .. . .. . . . . . . .. . . .. .. . .. .. ... 504-838-8388 
NJ. Westwood, Phoenix Computer Technlg. 

............................•.......... 201-666-5500 
NM Albuquerque, Battery Power Spec. .... 505-242-5662 
NY PQrt Washington, Connector Concepts Corp. 

. . . .. . .. . . . . .. . . . .. . . .. .. . . .. . . .. . . .... 516-883-3600 
NY Tonawanda, Ronco ................... 716-873-0780 
TN Memphis, Data Power Corp. .. ........ 901-794-2821 
TX Bellaire, Bud Griffin & Assocs, ......... 713-664-5462 
UT Orern, Digital Tech. Inti ................ 801-226-2987 

GENERAL PRODUCTS CORP, 9030 Carroll Way, San 
Diego, CA 92121, Tel: 619-578-9690 

GENERAL RESISTANCE, INC_, A Prime 
Technology Company, Twin Lakes Rd., P.O. Box 185, 
N. Braniord, CT 06471, Tel: 203-481-5721, TWX: 710-452-
3092; FSC No.: 05591; Empl.: 60; SIs. Mg': J. L Jamieson 
....................................... A.1870; 001233 

Local Sales Offices & Reps 

Instruments 
AL Birmingham, SESCO ........ 205-988-8304 
P;z Phoenix, QuaI1ech . . . . . . . . . . . . .. 602-967-4655 
CA Long Beach, Saber Entprs ............. 213-595-5646 
CA Palo AHo, Gada Instr. SIs. ............. 415-961-2222 
CA San Diego, Saber Entrps. ............. 619-271-1523 
CO Uttl~on, Radco ....................... 303-794-4279 
CT Chashire, MECO. Inc. ................. 203-271-0026 
FL Palm Belt Grdns., SESCO. Inc. ........ 305-832-0770 
FL St P~ersburg, SESCO ............... 813-578-6991 
GA Anania, SESCO ....................... 404-458-8423 
IL Des Plljines, Marsland. A$socs. . . . . . .. 312-694-2262 
IA Cedar Rapids, Marsland Assocs. ...... 319-396-8030 
LA Baton Rouge, SESCO ................ 504-928-4951 
MA Reading, MECO, Inc ................... 617-944-6660 
MI Mt Clemens, O'Hara Assocs. ......... 313-791-7140 
MN Minneapolis, Marsland Assocs. ....... 612-545-4481 
MO St Louis, Marsland AssocS. ........... 314-991-1399 
NJ Hillsdale, CB Associates ........•..... 201-884-6230 
NJ Pennsauken, Scienmic Rep. .......... 608-662-5222 
NM Albuquerque, QuaHech .. . • . . . . . . . . . .. 505-243-5805 
NY Rochester, TAE-REP ................. 716-586-8710 
NY Whitney Point, TAE-REP, Inc. ......... 607-692-3705 
NC Cary, SESCO, INC ..................... 919-467-7482 
OH Dayton, RIXAN Assocs. ............... 513-278-4216 
OH Stow, Rixan Assocs. .................. 216-666-2909 
OK Tulsa, SESCO. ........................ 918-622-3668 
TN Knoxville, SESCO, Inc. ..........•..... 615-588-5455 
TX Austin, SESCO ....................... 512-692-2490 
TX Dallas, SESCO ....................... 214-231-9384 
TX Houston, SESCO ..................... 713-999-3510 
TX Plano. SESCQ, Inc. .. .................. 214-667-8880 
VA Fairfax, Scientific Assocs. ............. 703-385-0600 
WA Seattle, Dalacom Assocs. ............. 206-285-2525 
WI New Berlin, Marsland Assocs. ........ 414-786-6611 

Components 
P;z Phoenix, QuaHech, Inc. ..........•.... 602-967-4655 
CA Saratoga, TESTCO ............... ,... 408-253-1900 
CO Golden, J. F. Hurlbut Co. .............. 303-279-7796 
MD Gaithersburg, Beacon North, Inc. ...... 301-86~289 
MD Mt Airy, Beacon North, Inc. ........... 703-591-1300 
MD Randallstown, Beacon North, Inc. ..... 703-591-1300 
MI Farmington, W. R. Hummon & Assoc. .. 313-474-0861 
OH Dayton, RIXAN Assocs. ............... 513-278-4216 
OH Stow. Rixan Assocs. .................. 216-686'2909 
TX Dallas, Blackburn Assocs. ... . . . . . . . .. 214-692-8885 
TX Houston, Blackburn Assocs. .......... 713-463-1354 
UT SaH Lake City, J. F. Hurlbut Co. . ....... 601-531-7472 
VA Fairfax, Beacon North Inc ............. 703-591-1300 
VA Fores~ Beacon Nort? Inc. ............. 604-239-8466 

Local Distributors 
CA Saratoga, TESTCO ................... 408-253-1900 
OH Dayton, RIXAN Assocs. ...... , ........ 513,278-4216 

GENERAl ROBOTICS CORP., 57 N. Main St, Hartford, 
WI 53027, Tel: 414-673-6800, Telex: 269686; SIs. Mgr: 
Barbara Pick; Dist. Mgr: Barbara Pick 

GENTRO 
GENERAl SCANNING, 500 Arsenal St, Watertown, MA 

02272, Tel: 617-924-1010, Telex: 443-0105; Empl.: 250 

GENERAl SEMICONDUCTOR IND, INC, Square D 
Company, 2001 W. 10 PI, Tempe, p;z. 85281, Tel: 602-
968-3101, Telex: 910-950-1942; FSC No.: 24444;19500; 
Empl: 425; Sis. Mgr: Jim Williams; Dist. Mg': Howard 
Israel 

GENERAl TECHNOlOGY CORP, 6816 Washington 
Avenue, NE, Albuquerque, NM 87109, Tel: 505-345-5591; 
EmpL' 50; Sis. Mgr: Ralph H. Anderson 

GENERAl TRANSISTOR CORP., 216 W. Florence Av. 
Inglewood, CA 90301, Tel: 213-673-8422, Telex: 653474; 
FSC No.: 1 P738; Empl.: 39; SIs. Mgr_' AI Barrios 

G-N1"'''M' ®Li i\..Ui I 
GENICOM Corporation, GENICOM RelayS, 

GENICOM CORP_, General Electric Or., Waynesboro, VA 
22980, Tel: 703-949-1471, TWX: 710-839-0403; FSC No.: 
01526; Empl.: 2300; Sis. Mgr: W. O.Bare 
............................................ a·1370-1373 

Local Sales Offices & Reps 
CA Los Angeles .......................... 213-701-0353 
CA San Francisco ........................ 408-925-6648 
CT Meriden ................ , .. .. .. . .. .... 203-238-6800 
DC Washington ........ _ .. . .. .. .. .. .. .... 301-770-4434 
GA Atlanta ..... .. .... .. .. .. .. .. . .. .. .. ... 404-258-1966 
IL Chicago .............................. 312-577-1100 
MA Boston ............................... 617-657-4800 

Local Distributors 
CA Santa Ana, Norstan ................... 714-540-4165 
GA Norcross, Schweber .................. 404-449-9170 
MD ,Towson, Electronic Comp. SIs. .... _.... 301-298-6282 
NY Rochester, Rochester Radio Supp •. ' . .. 716-454-7600 
NC Charlotte, Electronics Mktg. Corp. ..... 704-394-6195 
OH Cleveland, Electronics Mktg. Corp. ..... 216-442-3441 
OH Columbus, Electronics Mktg. Corp. .... 614-299-4161 
OH Dayton, Elclms Mktg. Corp ............ 513-278-5745 
OH Highland Heights, Electronics Mktg. ~ 

....................................... 216-442-3441 

GENISCO MEMORY PRODS. CORP, 10874 Hope St, 
Cypress, CA 90830, Tel: 714-220-0720, 1WX: 910-347-
6773; FSC No.: 96682; EmpL: 120; Sis. Mgr: Harry Watt 

GENISCO' TECHNOLOGY CORP~ Eldema DiY, 
18435 Susana Rd., Rancho Dominguez,CA 90221, Tel: 
213-537-4750, TWX: 910-346-6773; FSC No.: 03797; 
Empl.: 450; Sis. Mgr: W. R. Esser • 

GENISCOTECHNlG. CORP., Filters DiY, 18435 
SusanaRd., Rancho Dominguez, CA90221. Tel: 213-537-
4750, TWX: .91 0-346-6773; FSC No.: 07294; Empl.: 450; 
Sis. Mgr: B. Hanna 

GENISCO TECHNlG.cqRP., Rotating Test Diy, 
18435 Susana Rd, Rancho Dominguez, CA 90221, Tel: 
21'3-537-4750. '1WX: 910-348-6773; FSC No.: 13946; 
Empl.: 450; Sis. Mg': F. Schodlbauer 

GENISCO TECHNLG. CORP., Transducers Prods. 
DiY, 650 Easy St, Simi Valley, CA 93065, Tel: aos-s81-
3985, 1WX: 910-346-6773; FSC No.: 13946; Empl.: 450; 
Sis. Mgr: J. Becker 

GENRAD, INC, 300 Bakoir Ave., Concord, MA 01742,' Tel: 
617-369-4400 

GENSTAR RENTAlB.CTRNS., 2445 Faber PI, Palo 
Alto, CA 94303, Tel: 41.5-656-7800, Telex: 348368 

GENTEx, Box 315, carbondale, PA 18407; Tel: 803-434-
0311, Telex: 831-883; FSC No.: 97427; SIs.Mgr: Jure 
Heline 

GENTRON CORP, 6667 N. Sydney PI, Milwaukee, WI 
53209. Tel: 414-351-1660, Telex: 26881; Empl.: 100; SIs. 
Mgr: William Tennie 

. Local Sales Offices & Reps 
AL Huntsville, Murcota ......... , .... ,' .. ;.' 205-539-8476 
CA Mission Viejo, Steven Engrg. .......... 818-308-9200 
CA San Francisco, Steven Engrg. ......... 415-588-9200 
FL Sunrise, Arnold Milrot .& Assocs. ...... 305-748-8446 
IN Greenwood, Valentine & Assoc .•...... '317-888-2280 
KS Overland Park, WEB Elctms. .......... 913-381-2225 
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GENTRO 
MA Millis, SaIrnark Aasaca. ............... 617..:376-2914 
MN MI~Is, Furller SI8. .........••..• 612-681..:3620 
MO Florissant, WEB Elclrns. .............. 314-921-5794 
NH Hopkinton, SeImark Assocs. •.•.•.... , 603-623-5774 
NJ. Parlin, JMR Sales, Inc. ............•... 201-254-6464 
NY . ..Eo Setauket, JMR Sales, Inc. . .. , •..•.. 516-689-6871 
NY -kingston, D.L Eisa Aasaca. .... .. .. ... 914,-336-7568 
NY Rochester, D.L Eisa Assocs. ............ 716-326-3000 
NC Winston-Salem, Mu.rcota .............. 919-722-9445 
OH Cer!leiville, Orneg/!SeIes, Inc....... .• 51.3-!\34-5507 
OH Univnty 1"I~1)Is; Omega ~1es,1nc. .' . 

................. ;. ... , .............. : .... 216-361-1494 
OR Portland, SPS EIcIiris. .. : .. : .......... 503-28s:il214 
PA. Phlladelp/li!l. File EItec/1 ............... , .21~246-3171 
TX LeWisville, Jim Hughes Co.:.:........ 21~2568 
TX ShiHotd. Jim Hughes Co. ............. 713-343-0673 
WA Seettle, SPS Elclms. ........ , ......... 206-32304140 
WI Mequon, Stumm sis. .................. 414-241-6414 

Local DlsttibulDrs. 
CA' San FtandscO,steveo:t:ngrg. .......... 41!!-586-9200 
CA . Santa Ana, AMCOTEC .... : ........... :714-957-3003 
NY Ronkor1lcOrn/l.,Trace elclrns.· .,........ 516-645-1!fll 
NCGastonia, JMT Ek:Ii;n. SupPly Co. ..... : .704-.867-4401 
TX Fort wOrth, Ailed EIcIms. .............. 817..:336-5401 
WI Milwaukee, Seeker EIclrnS. ........... 414-676-3727' 

GEOPHYSICAL.SLJRVEY Svs. 1NC..15 Aagstone Dr., 
Hudson, NH 03051, Tel: 603-689-4641; Telex: 953038; 
FSC No.: 02-0276834; Ernj:lI.: 36; SIs. Mgr: J. V. RoseI1a, 
Jr. 

OGEORATOR 
GEORATOR CORP. Box 70, Manassas. VA 22110. Tel: 

703-366-2101, T8lex: 892-431;'Empl.: 49; SIs. Mgr: 
Charles E. Trefzger ....................... 00:\930-1932 

Manufacturers and Sales Offices Directory 
GERMANIUM POWER DEVICES, Box 3065, 

Shaw!Iheen VIlIageSta,Andover, MA01810, Tel: 617-47!!-
5982, Telex: 94-7150; Erl1JL: 100; SIs.Mgr: R W.KassIotIs 

GEYER SYSTEMS, See GSI Corp. 

GFC/HAMMOND ELCTRNS., INc.. 1690WaIden Ave.. 
· Buffalo, NY 14225, Tel: 716-835-5742, Telex: 91-6452; 
SIs. Mgr: Dave Oliver .......................... 001647 

'. Local Sales Offices & Reps 
CA Sunnyvale, Computer Modules Inc .... 406-737-n27 
CT Guilford, .Rosenbaum EIcIrns. .• :...... 203-453-5424 
MN Minneapolis, Loren Green Assoc. ..... 612-571-6886 
NY Cooperstown, Lloyd Hart Assoc. ....... 807-541-9333 
NY Rochesler,l.ioyd Hart Assoc. .. : " .... 716-244-3253 
OR Pbrtllind, .Westcon Inc. ................ ' 503-283-0132 
TX Houston, ScieilIiIic S1s. Co. ........... 71~9170 
TX Richardson, Scientific SI8. Co. , .. : .... 214-231-.6541 

'GGB INDUSTRIES, INC., Picoprobe Division,P.o. Box 
. 125, Gillette, NJ 07933, Tel: 201-464-1749, Telex: 136692 
GGB;SIs.~: ~nig'BoIl 

GIANNINI PETRO MARINE 9474 .CIie$aPeake Dr. San 
DIeg'o, CA 92123. Tel: 619-589-1666,T~ 181754; FSC 
No.: 24727; EmpI.: 12' . 

GIBSON/EGAN, 2e&6 E. Huntingion Dr. Duarte, CA 91010, 
Tel: 816-356-0191; EmpI.,40 

GICSYSTEMS, 2324 A~int Dr;-Austin, TX 78754, 
Tel: 512-926-8840; ·SIs; Mgr: Ed Barry; Disl. Mgr: Bob 
Lynch -

Reier to Gordos Corporation, BlQcimfjeld, New Jersey for 
Representatives and Authorized Distributor 1nforrnaIion. 

GIC-THERMODYNAMICS, 2811 Parmenter, Royal Oak. 
MI4807:l, Tel: 313-~1646, Telex: 23-5714;EmpL: 7 

GIDDINGS & LEWIs B.CTRNS.; A Unit of AMCA Inti. 

GLENMARC MFG. 330 Melvin Dr. Northbrook, IL 60062, 
Tel: 312-272-903D, Telex: 26-3499; EmpL: 13; SIs. Mgr: 
Devld Greenwood 

GLOBAL SPECIALTIES, Interplex Electronics, InC.. 70 
Fulton Terrace, P.O. Box 1942, New HaVen, CT ,06509, Tel: 
203-624-3103, TWX: 71 ~5-1227; EmpL: 125;. SI8. Mgr: 
Frank Gregorio; Disl. Mgr: NevIn Gariand/CIaUde Aotix 

Local Sales Offices & Reps 
AZ. Phoenix, More Sis., Inc. ............... 602-285-9201 
CA Cambell, Leo Tech. SIs. ......... ) ..... 406-378-$900 
CA Manhattan Beech, RaY Garneau Co. .. 213-376-5712 
CA San Francisco, Global sPeciill1ies Corp. 

. . . . .. . . .. . . . . .. .. .. .. . . .. ... . .. .. . .... 415-646-0611 
CO Denver, West High Tech: ... : ......... 303-4n-8180 
ct Madison, Eastrorlix,lnc. ............... 203-421-4514 
FL I-akeworth, Adams & AssOcS. :........ 305-588-7630 
GA. Merietta, Adams & Assocs.. . ...•... : .. 404-973-0653 
IL' . Park RIdge, Bob Bums & Alisocs. ..... 312-775-1233 
IN IndianapoHs, STB & AssoCs. .......... 317-844-9227 
MA Bedforct;Eastronix ... :" ........ , ...... 617-275-5775 
MI Warren, Burcaw Co. .................... 313-573-4805 
MS Hattiesburg, MIg. Sis. & MkIg. ......... 601-284-4755 
MO Kansas City, FOIJistaI.Young Sis. ..... 816-356-6nl 

'NE Omaha, Forristal Young SI8. Co.. Inc. .. 402-333-0800 
NJ Englewood, EIallm & Epstein .. :........ 212-584-4105 
NY . Grand Island, L J. H. McTaggart Assocs.' 

.. ............. : ........... : .. : ........ 716-n3-9222 
NY New Yorl<. Baum and Epstein ......... 212-584-4105 
NC Greensboro, Ad8ms & Assocs. ........ 919-272-6838 
OH /Chesterfield, K T. Depco ........... " 216-729..:3568 
OH Westchester, K, T. Depcci ............. 513-381-0232 
OK Tulsa, ION Assocs. ........... , ....... 916-664-0186 
PA Doylestown, Tech.InsIr. . ............. 215-345-4110 
PA PiI1sburgh,KT.Depco ....... " ...... 412..:367-1011 
TX Grand Prairie, ION Assocs.: ......... : 212-M7-8225 
WA TURWIater. Global Spec. - san Fran. OIIice 

............... ; ........................ 415-646-0611 

666S. MilitaryRd.,P.O. Box 1658, FondduLac,WI 54935, GLOBE BATTERY OW., See Johnson. Controls, 
GERBER SYS. TECHNLGY;INC.40 Gerber Rd..E. T~I: 414-921-7100, Telex: 26-2722,.TWX:l91~275-1100; Globe Battery Div. 

South Windsor, CT.06074,'TeI: 203-644-2581, Telex: EinpL:2OO; SIs. Mgr:Tom Bullock 

6819200 GSt1-I UW,TWX:71~7-5300 GSTHFD; SIs. G OBE PL.AS OS 
Mgr: A. John Klein' GILTRONIX, 3780 Fabian W""I, Palo Alto, CA 94303, Tel: L . TI ,1342S,Signal Dr. Pomona, CA 91766, 

· 41'5-493-1300, Telex: 345542; SIs. Mgr: Erv S1ain T8t: 714-623-2747; FSC 11\0.: 21071; EmpI.:27; SIS. Mgr: 
J. R Humphreys 

GILWAY TECHNICAL LAMP, 165 New Bciston Street, 
Wobull\ MA 01801, Tel: '617-935-4442, Telex: 287617 GLOBE UNION, ~ Johnson Controls. Globe 
GWAY UA; EmpL: 17; SIs. Mgr: Clark Benjamin HI; Disl. Battery Div. 
Mgr: Anne Thibodeau. '" ............... : 801053-1055 

GIMIX, INC. 1337 w. 37ih PlaCe, Chicago, IL 80609, Tel: 
312-927-5510, TWX: 91~221-4055; Erl1JL: 14; SIs.Mgr: 
RIchard Don . 

GM NAMEPlATE, INC. 2040 15th Ave. West, Seettie, WA 
9811'9, Tel: 206-284-2200, TWX: 910-444-2053; SIs. Mgr: 
Ed Westfall 

GMR CO. 8801 Sepulveds Blvd., Los Angeles, CA 90045, 
GLAR-SAN DlV. OF MARK IV INOS., INC. 2937 All Tel: 213-216-9516, Telsx: 499 2468; Empl.: 87; SIs. Mgr: 

Blvd. Grand Island, NY 14072, Tel: 716-773-2871, Telex: HerveyMus~ , , 
91578;Empt.: 85; SIs. Mgr: SCott Simons. 

GLASGAL COMMUNICATIONS, INC. 207 We$hi/llllon GNB BATTERIES INC. IncI'l.l;3attery Div. 2010 Cabot 
St.. NOrthvale, NJ 07647, Tel: 201-768-8082, TWX:, 71~ 'Blvd W. langhOrne, PA 19047, Tel: 215-752-0555, TWX: 

99HI585; SIs.Mgr:~GIasgaI; Disl.Mgr:AIHamisch 51~7-2056 

GLASSEAL PRODUCTS INC. HCC Industrilts. 16311 GNT AuTOMATIC, 1550 TrapeioRd.. W.allham, MA 02154, ; 
Ventu[llElivd,EnciI'l\l,CA91436, TeI:201..:37~100, TWX: Tel: 617-89()..:J305; FSC No.: 617-89!>-7825; Erl1JL: 14; 
71~723-8314;:l:mpL: 150; SIs, Mgr: Garltonc..Applegate SIs. Mgr~ K. P. Olson . . 

GOLDEN PACIFIC B.CTRNS.INC. 1020N. ElalaVieSt.. 
Ste. Q, Orange, CA 92687,.TeI: 714-536-9752/9753, TWX: 
91~593-1620 

GOLDWEO. COMPS. 1815 W. 205th St S1e.' 201, 
Torrance, CA 905j)1, Tel: 213-533-1228, Telex: 182-392; 
SIs. Mgr: S, Komori 

GLASSMAN HIGH VOLTAGE INC •• P.o. /lOX 551, GOOO-ALL ,B.ECTRIC. INC.. 3725 GanaI Drive, Fort 
Selem Ind.L PI<., WhItehouse Sta, NJ 06889, Tel: 201-534- Collins, CO 80524, Tel:. 303-484-308D, TWX: 91 ~ 

· 9007, TWX: 710-480-2839; EmpL: 60; SIs. Mgr: 9015; FSC NO.: 22096; EmpL: 100; SIs. Mgr:: Dennis M. 
Belden ... ; .................. 001234-1235, Pesrson 

LOcaI.S8Jes Offices & Reps 
iii. ScoIIsdaIe, Power Specialists ......... 802-996-41.00 
CA LOs Alamitos, Powa' Specialists ... : • .' 213-594-9418 
CA San Diego, Power'Specialsts· ......... 619-586-1160 

GORDON, CLAUD S. CO. 5710' Kenosha St.. RIchmond, 
11.;,80071, Tel: 815-676-2211, T~: 72-2427; EmpL: 260 . 

GLATZER INDUSTRY CORP. 15 River St.. New GORDON, L, PACKAGING, ,1050 S, Paca St.. BaRimore, 
Rochelle, NY 10801, Tet 914-576-2700; Erl1JL: 15 MD21230, Tel: 301-539:-6537; ~L: 150 

GLENAIR INC. 1211 Air Way,GIendsIe. CA 91201-2497, 
Tel: 816-247-6000, Telex: 87-3485, TWX: 91~-2066; 
FSC No.: 06324; EmpI.: 485; SIs. Mgr: Ronald E. PIet;z: 

GORDON PRODS., 67 Del Mar Dr. BrOokfield, CT 06804, 
Tel: 203-n5-4501; Erl1JL: 30; SIs. Mgr: Leon Najman; 
Disl. Mgr: Leon Na;mari 
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Manufacturers and Sales Offices Directory 

GORDOS CORPORATION, Gordo. International 
Corp. 250 Glenwood Ave., Bloomfield, NJ 07003, Tel: 
201-743-6800. TWX: 710-994-4787; Ernpl: 350; ~. Mgt" 
Ed Barry; Disl. Mgt" Ed Barry 
.•..•......................... 801375-1379, 1568-1570 

Local Sales Offices & Reps 
CA Costa Mesa, Jim Pancake •.....•...•. 714-751-6760 
CA Milpitas, Maxim Elctrn. SIs. ......•..... 408-946-6001 
CO Whealridge, Waugaman Assocs. ...... 303-423-1020 
CT Orange. R F. Duffy Assocs. ....•...... 203-795-3678 
NJ Red Bank, Jack Silance ..•............ 201-530-3222 
NY Pittsford, Noeth-Howsinger Assocs. •.. 718-586-9002 
NC Peachland, D. P. McDonald .....•..... 704-272-8474 
OR Aloha, Micro Sis. .........•......•..... 503-842-1818 
WA Bellevue, Micro Sis. •...............•... 208-451-0568 
WI Milwaukee, Bill Swanson . . . •• . • . . • • .. 414-543-2727 

Local Distributors 
Al Birmingham, Regal Controls ....•....• 205-967-5770 
Al Huntsville, Pioneer .................... 205-837-9300 
Al Huntsville, AM ........................ 205-852'1550 
f\Z. Phoenix, Arizona Camps. .•...•.•..•.. 602-279-9446 
f\Z. Phoenix, Be Switched.. .. .. .. .. .. .... 602-275-4805 
f\Z. Phoenix, Newark .. .. .. .. .. .. .. . .. .... 602-957-0085 
f\Z. Tempe, Bellinds. ..................... 602-966-7800 
f\Z. Tempe, TIme ......................... 602-967-2000 
CA Buena Park, Control Design .......... 714-521-5040 
CA ChalSworth, lEe ...................... 213-998-2200 
CA Foster City, Newark ................... 415-572-6300 
CA .Garden Grove, Advanced Digital ...... 714-897-0319 
CA Inglewood, Newark ................... 213-671-7066 
CA Los Angales, EIec. Switches .......... 213-660-1310 
CA Riverside, Elctm. Supp. ............... 714-663-7300 
CA San Carlos, Control Design ........... 415-592-4608 
CA San Diego, Elctrn. Supp. .............. 61 ~93-8222 
CA Santa Clara, Manco ................... 408-496-6611 
CA SUM)'Vale, Time ...................... 408-734-9888 
CA Torrance. Time Elclrns. ............... 213-320-0880 
CO Denver, Integrated Elctms. ............ 303-534-6121 
CO Denver, Newark ...................... 303-757-3351 
CO Whealridge, Bellinds. ................. 303-424-1985 
CO Wheelridge, Hannah Hill .............. 303-424-0108 
FL Ft Lauderdale, Hammond EIctms. .. .. 305-973-7130 
FL Fl Lauderdale, Newark .......•.•...•. 305-587-2372 
FL Fl Lauderdale, Pioneer ............... 305-771-7520 
FL Fl Laudardale, Power Camps. ........ 305-565-1614 
FL Lakeland, A A EIec. . .. .. .. ... .. .. .... 813-665-6941 
FL Orlando, Hammond EIctms. •..•....•.. 305-849-6060 
FL OrlandO, Pioneer .......... , .. .. . .. ... 305-834-9090 
GA Atlanta, Control Design •...•.....•.... 404-979-3500 
GA Norcroes, A A. Elec. .................. 404-449-6670 
GA Norcross, Newark .. .. .. .. . .. .. .. .. ... 404-448-1300 
GA Norcross, Pioneer .................... 404-448-1711 
Il Addison, L CoITl> ..................... 312-628-1400 
Il Chicago, Newark ..................... 312-784-5100 
IL Elk Grove Village, Pioneer ............ 312-437-9680 
Il Genoa, Control Design ............... 815-784-6515 
Il Lombard, AM ......................... 312-384-6622 
IN Carmel, AItex Elctms. ................. 317-648-1323 
IN Indianapolis, COntrol Design .......... 317-788-4559 
IN Indianapolis, Pioneer .................. 317-849-7300 
IN Indianapolis, RM ...................... 317-291-7110 
IA West Des Moines, Ramco ............ 515-225-6933 
KS Wichita, L Comp ...................... 316-265-8501 
LA New Orleans, CUrrier P Roser. .. ...... 504-734-1147 
MDCoIumbia, Time ....................... 301-984-3090 
MD Gaithersburg, Pioneer ................ 301-92Hl680 
MA Westboro,. Futura Elctrns. ............. 617-366-2400 
MA Woburn, Newark ...................... 617-935-8350 
MA Woburn, TIme ....................... ' 617-935-8080 
MI Grand Rapids, RM EIctms. ............ 616-531~00 
MI Uvonia, Pion_ ...... .. .. .. .. .. .. .... 313-525-1800 
MI Oak Park, Newark .. ............ .. ..... 313-987-0800 
MN MlnnaapoUs, Control Design .......... 612-721-1628 
MN Minneapolis, Newark ................. 612-331-6350 
MN Mlnnelonka, Pionesr .................. 612-935-5444 
Me Kansas City, L Comp ................. 816-221-2400 
MD St Louis, Control Design ............. 314-426-3150 
MD St Louis, L Comp ..................... 314-291-6200 

. NE Omaha, L Comp ...................... 402-895-5517 
NJ Eaet Rutherford, A. A. EIec. ........... 201-777-54n 
NJ Fair Lawn, Relay Specialties .......... 201-797~313 
NJ Pennsauken, Rasco ................. , 609-662-4000 
NJ Springfield, Newark ..... 201-376-9500,212-349-7087 
111M Albuquerque, Bellinds. .............. , 505-292-2700 
111M Albuquerque, EIctrn. Dvcs. ..•.....•... 505-684-2950 
NY Buffalo, Summil .. .. .. .. .. .. .. .. .. .... 716-667-2900 
NY Hauppauge, JACO .................... 516-273-5500 
NY New York, TIme ........ : ............. 516-273-0100 
NY Rochester, Simcona Elctrns. .......... 716-326-3230 
NY Rochester, SummR .................... 716-334-8110 
NC Charlotte, Pioneer/Carolina ........... 704-527-6188 
NC Greansboro, Hanmond Elctrns. ...... : 919-275-8391 
NC Pineville, Control Design .............. 704-588-4410 
NC Shelby, Dixie IOOl Supply ............. 704-482-5841 
OH Cleveland, Pion_ ................... 216-587-3800 
OH Columbus, Elctms. MkIg. Corp. ........ 614-299-4153 

OH Dayton, Pioneer ..... :................ 513-236-9900 
OH Kettering, EIctrns. Mktg. Corp. ......... 513-439-4711 
OH Solon, REH Elclms. ................... 216-246-1836 
OH Valley View, Newark .................. 216-447-1050 
OK Tulsa, Newark ........................ 916-832-7004 
OR Beaverton, Cascade Data MkIg. ....... 503-641-9266 
OR lake Oswego, Ball Inds. .......... • .... 503-241-4115 
OR Portland, Dunn EIctms. ..... .. .. .. . . .. 503-285-0214 
PA Horsham, Pion_ ...... .. .. .. .. . .. . .. 215-674-4000 
PA King of Prussia, Time Elctms. ......... 215-337-Q9oo 
PA Malvern, Control Design .............. 215-296-0150 
PA Pittsburgh, Pioneer ................... 412-782-2300 
PA Willow Grove, Rasco Elctrns. . • . . . . . .• 215-659-4575 
SC Graenville, Hammond ................. 803-233-4121 
TX AustIn, Pioneer ....................... 512-635-4000 
TX Dallas, Control Design ................ 214-358-1441 
TX Dallas, Pioneer .. .. .. .. .. .. .. .. . .. .... 214-386-7300 
TX Dallas, AM EIctms. ................... 214-263-6361 
TX Garland, Newark ...................... 214-494-5911 
TX Houston, Newark ..................... 713-782-4800 
TX Houston, Pionear ..................... 713-986-5555 
TX RIchardson, JACO .................... 214-235-9575 
lIT Sail lake City, Bellard Supp. Corp ..... 801-972-2435 
lIT SaIl Lake City, Ballinds. .............. 801-972-6969 
VA Chester, Virginia Control Equip. Co. ... 804-796-3001 
WA Bellevue, Bellinds. ................... 208-747-1515 
WA Bellevue, IEC ......................... 206-455-2727 
WA Bellevue, Newark .. " ................. 206-841-9900 
WA KirUand, Cascade Data Mkig. . ........ 208-747-6190 
WI Milwaukee, Indl. Elctrns. .............. 414-276-1212 
WI New BerOn, Control Design ........... 414-784-1015 
WI New Berlin, AM EIctms. ............... 414-784-4420 
PR Carolina, Newark ..................... 809-762-4490 
Can Alberta, Future Elctrns. .•.•...........•. 403-259-8408 
Can Calgary, L A. Varah ................... 403-255-9550 
Can Downsview, Future Elctrns. ........... 416-663-5563 
Can Hamilton, L A Varah ................. 416-561-9311 
Can Montreal, Futura Elctms. .............. 514-694-7710 
Can Ottawa, Future Elclms. ............... 613-820-8313 
Can Pointe Clare, Futrue Elctrns. ....... ... 514-694-7710 
Can Vancouver, Future EIctms. .........•.. 604-438-5545 
Can Vancouver, L A. Varah ............... 604-873-3211 
Can Winnepeg, L A. Varah ................ 204-633-6190 

GORDOS ARKANSAS, Gordo. International 
Corp. 1000 N. Second St., Rogers, AR 72756, Tel: 501-
636-5000, TWX: 910-720-7998; Dist. Mgt" Ed Barry 
........................................... 8.1380-1383 

Local Sales Offices & Reps 
CA Costa Mesa, Jim Pancake ............ 714-751-6780 
CA Milpitas, Maxim Elctrn. Sis. ............ 408-946-6001 
CO Wheat Ridge, Waugaman Assocs. .... 303-423-1020 
c'r Orange, R F. Dully Assocs. ........... 203-795-3678 
MA Braintree, R F. Dully Assocs. ......... 617-646-3550 
NJ Red Bank, Jack Siiance ............... 201-530-3222 
NY Pittsford, Noeth-Honsinger ............ 716-586-9002 
NC Peachland, D.P. McDonald ............ 704-272-8474 
OR Aloha, Micro SIs. ...................... 503-642-1.818 
WA Bellevue, Micro Sis. ................... 208-451-056li 
WI Milwaukee, Bill Swanson •... . . . . . . . .. 414-543-2727 

Refer to Gordos Corporation, Bloomfield, New Jersey for 
Authorized Distributor infonnatlon 

W. L GORE & ASSOCS. INC. 1505 N. Fourth St., P.O. 
Box 1389, Flagstaff, f\Z. 66002, Tel: 602-526-1290, TWX: 
910-972~; FSC No.: 80622; Sis. Mgt" Burt Chase 
(InIL) 

W. L GORE & ASSOCS., 555 Paper Miii Ad., Newark, DE 
19714, Tel: 302-738-4880, TWX: 510-666-0825; ErnpI.: 
2000; Sis. Mgt" A. B. Chase 

GORMAN MACHINE CORP. 7 Burke Dr. Brockton, MA 
02401, Tel: 61.7-586-29OD. TWX: 710-345-0679; Empl: 25; 
~. Mgt" Kenneth P. Goonan 

GORMAN-REDUCH MFG. CO. 6 Curtis St., Athens, OH 
45701, Tel: 614-593-3150; EmpL: 4; SIs. Mgt" Jim Gorman 

GOULD INC. Corporate Headquarters. 10 Gould 
Center. RoIHng Meadows, IL 60008; EmpL: 20,650 

GOULD-AMI, SUQ, Gould Inc., 3800 Homestaad Ad., 
Santa Clara, CA 95051, Tel: 408-554-2150, TWX: 910-338-
0018;910-338-0024; Dist. Mgt" Judi MacGregor 

GOULD INC., Circuit Protection Div. 374 Merrimac St., 
Newbur}'porl. MA 01950, Tel: 617-462-6662/3131, Telex: 
94-7427, TWX: 710-347~; ~. Mgt" Malcolm Allison 

GOULD COMPION, 1101 E. University. Urbana, IL 61081, 
Tel: 217~84-8500 . 

GOULD INC. Computer Sys. Div.6901 W. Sunrise Blvd., 
Fl Lauderdele, FL 33313, Tel: 305-587-29OD. TWX: 510-
955-9843; FSC No.: 59-0913135; EmpL: 2376; SIs. Mg," 
Howard Kossak; Dist. Mg," Lional Agar (Intl) 

GOULD 

GOULD 
Electronics 

GOULD INC., DesIgn & Test Sys. Div., 4650 Old 
Ironsides Dr. Santa ,Clara, CA 95054-1279, Tel: 408-988-
6800, TWX: 910-338-0509; Sis. Mg," Dan Cockcroft 
............................ : .................... 001237 

Local Sales Offices & Reps 
Al Huntsville, W. A. Brown Inslrs. . . . . . . .. 205-883-8860 
f\Z. Scottsdale, Barnhill Assocs., Inc. ...... 602-947-7841 
CA Redondo Beach, Ward/Davis Assocs., Inc. 

....................................... 213-643-69n 
CA San Diego, Ward/Davis Assocs. ...... 619-292-1000 
CA Santa Clara, Ward/Davis Assocs. .•... 408-245-3700 
CO Englewood, Barnhill Assocs., Inc. .....• 303-779-4494, 

303-779-3600 
CT Wallingford, Pal Jenks Assocs. ........ 203-265-9939 
FL Fllauderdale, W. A. Brown Inslrs. .... 305-776-4600 
FL Fl Lauderdale, WA Brown Instrs. .....• 305-949-1022, 

305-776-4600 
FL Melbourne, WA Brown Inslrs. ......... 30s-723-0835, 

305-7~766 
FL Orlando, WA Brown Instrs. .••.....•.. 305-425-5505 
GA Norcross, W. A. Brown Inslrs. .• . . . • . .. 404-441-2980 
IN Indianapolis, Dytec Central ........... 317-247-1316 
KS Lenexa, Dytec South .. .. .. . .. .. .. .... 913-688-0215 
LA Mandeville, W. A. Brown Instrs. .......• 504-826-9701 
MA Woburn, Pat Jenks Assocs. ........... 617-938-0488 
MI Farmington Hills, Carter, McCormic & Peirce, Inc. 

....................................... 313-477-7700 
MN Minneapolis, Sector·Engrg. Sis. ....... 612-593-1808 
MO Maryland Heights, Dytec South ....... 314-569-2990 
NE Omaha, Dytec South, Inc. ....•........ 402~n 
NM Albuquerque, Barnhill·Assocs., Inc: .... 505-299-7658 
NY De Witt, D.B. Assocs. .. .. .. .. .. .. .. ... 315-446-0220 
NY Great Neck, ATI .: .................... 51~770 
NC Durham, W. A. Brown Inslrs. .......... 919-479-5200 
OH Cleveland, Carter, McCormic & Peirce, Inc. 

....................................... 216-779-5100 
OH Englewood, Carter, McCormic & Peirce, Inc. 

.. . . ... . .. . . . . .. .. . . .. .. . .. .. .. .. .. .... 513-636-0951 

GLOBAL SPECIALnES 

Authorized Distributors 

-
New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

, 21418 Parthenia St., Canoga Park,CA 91304. (818)998-6500 

CALI. US TOLL FREE 

1 .. 800· 732 .. 3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

-~~-::~" 
Model LP-1 

DIGITAL LOGIC PROBE 
• Use to 50 ns. 10 MHz 

$19.95 
• ,Circuit powered, portable 
• Compatible with moat logic families 

EEM 1985 Add Dept EM to address to tell them you saw it in EEM. 687 



GOULD Manufacturers and Sales OffIces Directory 
OR Beaverton, NorthweaI Test & Meas. ..• 503-648-9966 
PA Bensalem, Eaatem InaIrmn. ••••••..•.• 215-246-8880 
PA PIttsburgh, Carter, McCormIc & Peirce, Inc. 

•••••••••••••••••... " • • . . . • . . • . . • • • . •• 412-372-4416 
SC Columbia, W. A Brown Instrs. ......... 803-79&-8070 
TN Oak RIdge, W. A BrowrllnStrs: ......... 815-482-6781 
TX Austin, Barnhill Assocs.,Inc. .......... 512-461-()217 
TX Houston, BamhiH AssocS., Inc. .. . • . . •• 713-81l1H1971 
TX Richardson,. Barnhill Assocs., Inc. ..... 214-231-2673 
UT Murray, BarnhiH Assocs., Inc. .•......•. 801-282-3000 
VA McLe8n, Creative Mkig. Assoca .. .... 703-442-91 ilo 
WA Redmond, Northwest Test & ME!8s. ... 208-881-11857 
Can Burnaby, ac, Allan ciawford Assocs. 

.. .. .. .... .. . .. .. .. .. .. .. ..... .. . .. .. ... 804-294-1328 
Can Calgary, Alb., Allan CrawloofAssocs. 

.•.•.•..•.•.•••••••.•.•• : .•.••• , ..•.••• 403-230-1341 
Can Darthmouth, N. So, Allan Crawford Assocs. 

. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. . .. .. .... 9()2.463.864() 

Can Mississauga, ant. Allan Crawford Assocs. 
.... , ............ , ...................... 418-890-2010 

Can Ottowa, ant. Allan Crawford Assocs. ........... ~ ••••. 
. 813-722-7882 

Can . St laur8ill, Man.. Allan Crawford Assocs. 
. .. ...................................... 514-731-8564 

GOULD INC, POWER CONVERSION OIV, See ATE 
Dellic Corporation 4c 

GOULD INC., Programmable Control Div, Box 83, 
S.V.s.,Andbver, MA01810, Tel: 617-475-4700, Teiex: 947-
402, TWX: 710-347-8810; SIs. Mgr: George Oannecker; 
DiBt.~: RIchard Bell 

GOULD INC., Recordl~ Systems DIY., 3831 Perkins 
Ave., Clevel8nd, OH 44114, Tel: 218-381-3315, Telex: 
196H3GLD AS UT; ~ No.: 96796; EmpL: 550; SIs. Mgr: 
David Friggie ............................ 001400, 1404 

Local Sales Offices & Reps 
CA Carritos,Gould Inc., Recording Sys. Div . 

..... : ................................. 213-404-1919 
CA Heyward, Gould 1(lC. ReCording Sys. Dlv. 

• . .. •• • •.• • • • . • . .. . . • .... .. • • . • .. • . .. . . •. 415-782;-0652 
CO Englewood, Gould Inc., Recording Sys. DiY • 

.: ... : ••••.••••.••.•..•.••.•...••.•..•. 303-781.-4473 
FL Altamonte Springs, Gould Inc." Recording Sys. Div. 

• .............................. , • • • .. •. 305-830-0695 
GA Atlanta, Gould Inc., Recording Sys. DiY. . 

....................................... 404-441-5556 

GOULD INC, Foil Div. 35129 Curtis Blvd., Eas1Iake, OH' HI 
44094. Tel: 218-953-5QOO, TWX: 81~-2506;, SIs. Mgr: L 

Honolulu, Hawaiian Induslrial Instr. .... 808-523-3876 
Elk Grove Village. Gould Inc, Recording Sys. Div. 
· .... c .......... '. . . . . .. .. . .. . . . . . . . . . .. 312-640-4135 RIchard Steiner 

GOULD INC, Imaging & GraPhiCS DiV.1870Lundy 
Ave., San Jose, CA 95131, Tel: 408-283-?155, lWX: 910-: 
338-7656; EmpL: 200; SIs. Mgr: Mike Battaglia; DiBt. Mgr: 
Ernie Ohrenstein 

GOULD INC, Industrial Controls Div. '90i BaItlmofe 
Blvd., Westminster, Me 21157, Tel: 301-876-2214, TWX: 
710-862-0848; ErnpL: 325; SIs. Mgr: M. Freyermuth 

I~ Inc:IanapoIIs, Gould Inc., Recording Sys. DiY: 
: ., ............................ \ ......... 317-842-4494 

Me Graenbell, Gould Inc., Recording Sys. Div. 
• ........................... : ........ : • •. 301C345-0050 

MA Burlngton, Gould Inc., Recording Sys. DiY. 
• • . . • • . . . • . • . • . . . . •• . . • . •• . •• • . • . . . •. •. 617-272-0150 

MI MIdson Heights, Gould Inc., Recording Sys. Div. 
........ : .•.•.. : ....................... 313-588-4020 

MN Minneapolis, Gould Inc., Recordi"gSys. DiY. 
....... ~ .................... , ..•.••.••. 612-544-~ 

Me Florissant, Gould InC.. Recording Sys. DiY: 
GOULD INC, Mess. Sys. Div. 2230 Statham Blvd., 

Oxnard. CA 93030, Tel: 805-487-8511, Telelr. 85-9223;' N.J 
EmpL: 500 

........ : ............................... 314-821-3444 
Saddle Brook, GqJId Inc., Recording Sys. Div. 
... :. • .. • • . . . . . . .. • . .. • • • . .. . • •• . . • . . •. 201-945-0220 

GOULD INC, Medical Prods. Div. 1900 Williams Dr. 
Oxnard, CA 93030, Tel: 805-983-1300, Telex: 182-204 • 

GOULD INC, Motion Control Div. 2701 N. Green Bey 
Ad., Racine, WI 53404, Tel: 414-837-8591, Telex: 201-309 

GORDOS 
fUtLlINE 

AUTHORIZEr) DISTRIBUTOR 

. ~ •.. 
ELECTRIC SWITCHES 

IKCOal'OBATBD 

2478 Fletch8r Dr, Los AncIIlS, Califarllil 90039 

213-660-1310 
CALL TO LL FREE 

NATIONAL: 800-421-8855 
CALlFO.RNIA: 800-252...,.4640, 

TWX 910.321-2971 

110 MODULE a BOARD ~ 

:···rmtmJ . ~~ c..J {fI 
REED~& SOLID STAT'E ~ELAYS;. . 

r-:-SE~E-"CO""'M--P""'LE=TE::-:P:-OR70D""U""Cf::-1 
LINE UNDER SWITCHES 

SECTION 5100 
FREE LINECARD AND 
CATALOG ON REQUEST 

NM Albuquerque, Gould Inc., Recording Sys. DiY. . 
... : .. : ...... : ................ : ........ 505-292~ 

NY Albany, Gould Inc., ReCording Sys. Dlv. , 
..................................... ,. 518-584-7999 

NY Rocheeter, Gould Inc., ReCording Sys. Div. .-
· . • . . . . . •• . • . .. • .. • . . . .. • . • .. • ... • • . • •. 716-235-4980 

NC Greensboro, Gould Inc., Recording Sys..DI\t. 
.••••••••••.•.•...•.. , ••••. , ..•...•.••. 919-275-1978 

OH Centerville, Gould Inc., Recording Sys. Div. 
....................................... 513-433-9586 

OH CleVeland, Gould Inc., Recording Sys. Div. 
................................ , ••. ' ... 218-381"3315 

PA Melvern,. Gould Inc., Recording Sys. Div. 
...........•...•..•..•.•••••.•••••..••. 215-847-2214 

PA PIttsburgh, Gould Inc., Recording Sys. Dlv. 
..... < ................................. '. 412-8311-7700 

TN Herrnilaga. Gould Inc., Recording Sys. Div. 
....................................... 615-754-7100 

TX Dallas, Gould Inc., Recording Sys. Dlv • 
.............................. "" ....... 21~2131 

TX HousIon, Gould Inc., Recording Sys. DiY. 
.............. : ........................ 713-611D-1121 

VA Richmond, Gould ·1nc.,Recording Sys. DiY. 
· . . . . . .. .. • . .. • • . • . . . • .. . ... . . .. . . . . • .. 804-282-5533 

WA Bellevue, Gould Inc., Recording Sys. DiY. 
· ......... , .', : • .. •• • • • . • . .. .. • . • •• . •• .• 206-453-2481 

GOULD DATAMETRICS, See Datamelrics Inc. 

GOWANDA ELCTR., 1 If1dus\riaI PI., ~ NY 
14070, Tel: 716-532-2234,lWX: 710-529-1211; FSC No.: 
24228;15305; EmpL: 250; SIs. Mgr: K S1rohmeyer 
.................................................. A.,240 

Local Sales Offices & Reps 
CA Fremont, William Parks Assocs. •••.••• 415-490-2011 
CA Huntington Beach, J. J. Riley Assocs. 

•..•.• : ................................. ,714-841-1411 
CA San Diego, Earie & "-- ,.......... 819-278-6441 
FL Longwood, NSL "-- :............. 305-629-5226 
GA AlIanta,L & 0, Inc. .................... 404-455-34113 
L Chicago, W. F. Hamillon Co. .. . . . . . . .. 312-867"5030 
IA Cedar Repids, Snider SIs. Co. ......... 319-362-4410 
KS 0va1and Park, Barnes MIdWest SIs. ., 913-341-8317 
MD BeHimore, _h-EIec. Sis. ............ 301~1984 
MAReaclng, Uncoln Assocs. ............. 817-844-9020 
MI Southfield, Fred H. Gehrke & Assocs. 

••••.•...•.•.••.•.•.•.•.••.•..••••••••. 313-559-5383 
MN Chanhassen, Barnes Sis. Assoca ..... 81M34-~ 
NJ Medford, Mach EIec. Sis. .............. 609-654-8209 
NY Cazenovia, Naylor Eiec. ••••••••••.•••• 315-655-8174 
NY Kew GaIdens, Robert Smith Assocs. •• 212-780-0097 
NY New York, Robert SmIIh Assoca : .••. 212-541-4885 
NY Pl8inview, Robert Smith Asaoca. •••••. 516-681-3155 

NC Greensboro, L & D, Inc. •••.•••.••••••• 919-292-3201 
NC Reieigh, L & 0, Inc. •• • • . • • • . . • . . .. .... 919-878-5301 
TX DeUBS, P. J. Scanlon Co. •••..•.. : ...... 214-231-4681 
VA Richmond, L & D, Inc. ................. 804-359-0126 
WA Olympia, Bergford & "-- .......... ;208-B6a-2OQ1 

GOW-MAC INSTR. CO. P.o. Box 32, Bound Brook, N.J 
08805, Tel: 201-58D-08OO, Telex: 833-174; EmpL: 40; SIs. 
~:RJ.~ . 

GRADO LABS.. 4814 SevanthAve., BrooIdyn, NY 11220, 
Tel: 71 B;435-5340 

" 

GRALEX INDs.. 295 Community Dr. ,Great Neck, NY 
'11021, Tel: 516-487-7289, 8OD-645-6s35; FSC No.:' 
11332; E~: 15; SIs. Mgr: Gene Ilo!Igaid . 
............. , ............................. : 001354-1358 

GAA-MAR INC. 3165 McCrory PI., Ste. 265, Orlando, FL 
32iIo3, Tel: 305-894-3351, TWX: 81D-65D-0125; FSC No:.: 

. 51H 2-31006-40 

GRAND TRANSFORMERS, Box 188, Grand Haven, MI 
49417, Tel: 81/H142"5430; Empl: 126; SIs. Mgr: G. V, 
ijelZlall 

. . ~ . 

GRANGER ASSOCS.,.3101 Scott Blvd., Santa ClIII'I!. CA 
95051, Tel: 408-127-3101, Telex:' 34-8380; Empl.: 750; 
SIs. Mg,: Rick Green ' 

GRANITE STATE CiRcuITS, Power EIcbns. Corp., 
P.o. Box 2208, 96 Millon Ad., Roches1er, NH 03867, Tel: 
603-332-3334, TWX: 510-297'11482;' SIs.Mg,: Robert S. 
Ka/sIedI . / 

GRANT HARDWARE CO. DiY. of Grant Inds. Inc.. 7 
Hoover Ave, Haverstraw, NY' 10927-1092, Tel: 914-EL8-
4400, TWX: 914-356-3541; FSC No.: 83508; EmpL: 490; . 
SIs.Algr: F. Centrillo . 

Local SBJes Offices & Reps 
CA Canoga Park, Caulnlnds. ............. 213-347-()444 
CA CIty of Industry, Grant Hardware Co. .. 213-686-2110 
CA Santa Clara, ~Tron/ic .... ,.. .•• ..• 408-243-8530 
CO N: Glenn, Challege Sis. •••.•••.• : •. , . .• 303-450-2402 

'FL DeerfIeld Bch., EIecIro'Comp AssoCs. . ' 
........................... , ••.••. , • ... 305-429-0802 

IL Des PlainBS, LInCOln, Hodgee & "-- . 
....................................... 312-297.:aBIO 

KS Overland Park, J. Singer Indi. SIs. Corp. . 
'" ............................... , ..... 913-381-3ea4 

MA Lexingkln, EF. DIiI Fino Co. ............ 6.17-938-1217 
MI Farmingkln, Carter, McCormic & Peirce 

. ...................................... 313-4n-ncio 
MN StPau~ Repco ...................... ' 612-842-2828 
N.J Ridgefield, M - 0 Inds. ................ 201-841-3113 
NY Uverpool, Precision Sis. .............. 315-451-3480 
NC Charlotte. J. Com Assocs. . .. •• .. • .... 704-552-0991 
01:1 CiI'lCinnali; Til Stele Mktg. .... ,........ 513-761-7993 
OH Cleveland, caiter, McCormic & Peirce , 

.................................. : ....• 218-n9-51oo 
TX Dallas, Blackburn Assocs. •••••..•.••.. 21 <HI92-8885 
WA Kirkland, NorweeI Co. . ................. 208-827-9562 
WI Weukeeha, Uncoln, Hodgee & Assocs. 

......... " .............. , .. .. • •• .. .. ... 414-542-3087 

GRANT TECHNOLOGY SYS. CORP, Computer 
. Products, 11 Summer St, cheIrnsfoi-d, MA 01824, Tel: 
617':268-8881; Einpr.: 1122; SIs. Mg,: VP:T:McLeod 

Local Sales Offices & Reps 
CA Hacienda ~ MIco AssocS. ....... 213-33D-e819' 
CA Los Gatos, DaIarep, Inc. .. , ........... 408-395-1212 
CT' Portland, BEN • .. .. • .. .. .. . .. .... • .. . .. 203-342-0648 
FL Port St lucie, Shamrock Computer •.. 305-879-8771 
GA MarieIta, SEA, Inc. ••••• : • • . • . • .. • . .. .. 404-953-3970 
MD Rockville, J4 Computer Sys., Inc. ....•. 301-424-0700. 
MA Chelmsford, R.O.L,1nc. ................ 817-250-0099 
NY LaIhan!. L-Tron Corp. ................. 516-785-5032 
NY waii.scott; CPS of New York ..... ••.• 518-324-7965 
PA M8ndenha1~ Clark BachAssocs. ...... 215-388-7903 
PA PiI1sburgh, C G Controls, Inc. ......... 412-931-8351 
WA Bellevue, MeriIech .' ................ ; •.• 503-644-0304 
'Can Mi$sissauga. Tracan EIcIms. •. ; ... :' •.• 418-825-n52 

GRAPHITE. METAllIZING CORP~ 1038 Nepperhari 
Ave., P.o.Box 110, Yonkers, NY 10702, Tel: 914-968-8400. 
Telex: 13-1im; EmpL: 178; . Sis. Mgr. E Walker . < 

.............. · ............................... ,· .... 801180 . . 
Local Sales 'Offices & Reps 

OR BeeverIon, Graphile Metallizing .;..... so3-a4&-9984 

GRAPHTEC SERVICES, INC. 1800 N.W. MadrId Way, 
Boca RaIon, FL ~ Tel: 305-392-3373; EmpL: 12 . 

688 Add Dept. EM· to address. to tell them you saw it in EEM. \ EEM'198.S: 
I' .1-: 

'."'" 



Manufacturers and Sales Offices Directory 
GRASSUN CONTROLS CORP. Dieter Grasslin 

Feinwerktechnik. 45 Spear Rd., Ramsey, NJ 07446, Tel: 
201-825-9696, Telex: 135038; Empl,: 5 

GRAYHILL INC" 569 Hiligrove Ave. La Grange. IL 60525, 
Tel: 312-354-1040. Telex: 6671375 GHLG UW, TWX: 910-
663-1850; FSC No.: 5930; EmpL: 1000; SIs. Mgr: Richard 
K Neuman"; Dist. Mgr: Robert J. Ferrel 
.. 1101364-1385, 1571-1567, 1704, 1718-1725; C>1225 

Local Sales Offices & Reps 
AL Huntsville, Rep, Inc. •.•.....••.....•..• 205-881-9270 
I'Z. Phoenix. Mercury Engrg. SIs. ...••.•... 502-244-0123 
CA Aneheim,lmpecl Elclms. .•.•...•...... 714-533-1351 
CA Cupertino, West-COmp •.....•..•.•.... 406-996-1001 
CA San Oiego, EerIe Assocs. •..•....•.... 619-278-5441 
CO Denver, Undberg Co. ...•............. 303-758-9033 
FL DeerfIeld Beach, Newel~Hynes •.•...• 305-429-3207 
GA Tucker, Rep, Inc. ..••...........•..•.•. 404-938-4356 
IL La Grange. Grayhill, Inc. . • . . . . . • . . . . .. 312-354-1040 
IN Fl Wayne, Menze Sis. .........•.•...• 219-747-5616 
IA Cedar Rapids, Loreoz Sis. .....•...... 319-377-4666 
KS overland Park, PMR,Inc. •...•.•...... 913-381-1)004 
KS WIChita, PMR,loc . ... J •••••••••••• •••• 316-684-4141 
MD Gailhersburg. Naudain Assocs. Scuthern 

.•.....•............... , . . • . . . . . . . . . . .• 301-258-5040 
MA Needham Hgts.. Newscott Co. ......... 617-444-1923 
MI Troy, C. a Jensen & Assocs. .. . . . . . .• 313-643-0506 
MN 8. St Paul, Northport Engrg. ........... 612-457-8000 
MO Sl louis, PMR Cerp. .................. 314-569-1220 
NJ Marlton, Naudain Assocs. .•.....•..... 609-983-5300 
NM AlbuqUerque, lindberg Co. ............ 505-661-1006 
NY Great Neck, Tylinski Assocs. .•.•...... 516-466-9070 
NY Ithaca. a Dean,Inc. ..........•........ 607-257-1111 
NC Charlolle, R W. Chapman & Co. ...... 704-525-2421 
NC Greensboro, R W. Chapman ....•..... 919-275-0003 
NC Raleigh. R W. Chapman .....•....•... 919-782-2624 
OH Cleveland, A H. Baier Ce. & Assocs. •. 216-461-6161 
OHDayton, A H. Baier Co. & AssQcs. ..•.. 513-276-4126 
PA PIttsburgh, Cevert & Newman Co. .. .. 412-531-2002 
TN Jefferson CUy, Rep. Inc. ............... 615-475-9012 
TX Austin, W. Pal Fralia Co. .............. 512-835-7911 
TX Bedford, W. Pal Fralia Co. ......•..... 817-267-3577 
TX Houston, W. Pal Fralia Co. ............ 713-772-1572 
UT Sail Lake CUy, Lindberg Ce. . .•.•..... 801-467-1794 
WA Bellevue, Ettech, Inc. ...•...........•.. 206-643-4330 
WI Mequon. Badgerep '" .•........•..... 414-241-9200 

Local Distributors 
AL Huntsville, Pbwell Elclms. ............. 205-539-2731 
I'Z. Temps. Fisher/Brownell ..•........... 802-967-1464 
AR lillie Rock, carlton-Bates Co. ........ , 501-582-9100 
CA . Alhambra, Fisher/Brownell .. . . . . • . . .• 213-289-0255 
CA Gardena, Calif. Switch •............... 213-770-2330 
CA Los Angeles, Electric Switches ....... 213-860-1310 
CA Los Angeles, Richey/Western ........ 213-820-3777 
CA Riverside. Electronic Supp. ....•..•...• .714-683-7300 
CA San Diego. Fisher/Brownell .. • . . • • . •. 619-56G-8545 
CA San Diego. Richey/Western Electms. 

...•.....•..•.....•......•..•..•....... 619-271-4511 
CA San' Jose, Powell Elctrns. ............• 408-9,43-9020 
CA Santa Clara, Fisher/Brownell .• . . • • . .. 406-988-5041 
CA Santa Clara, Richey/Western EJectms. 

...•.....•..••.....•.•••.•..••.••••...• 406-727-7411 
CO Denver, CSID, Inc. • ,. . . . •. . . . . . . . . . . .. 303-292-9594 
CO Denver, Newark Elctrns. ...••......... 303-757-3351 
CO Denver, Regan Elctms. ..•..•..•..•... 303-777-9430 
CT Bethel, HeiUnd EIctrns. •..•.•..••.••..• 203-797-8600 
CT Wallingford. Midan Elctms. ........•..• 203-265-2077 
CT Wailingford, Sager .................... 203-265-4600 
FL Ft LiwderdaJe. Powell Elclms. ....•... 305-972-4300 
FL Orlando, Hammond EIctrns. .•.....•..• 305-849-8060 
FL PomparICBeach, Peerless Radio .•... 305-973-4141 
GA Norcross, A-A EIec. ...•..•..•.•......• 404-449-8670 
HI Honolulu, Precision Radio . . . . . • . . . . .• 806-537-5291 
Il. Chicago, Newark EIctms. ...• . . . . • . . .• 312-838-4411 
Il. Elk Grove, GBl .•.•...•.....•......•.• 312-593-3220 
Il Northbrook, ClaSSic Comp. Supp. .•... 312-272-9650 
Il. Palatine, Ohm Elctm. • .........•.••. " 312-359-5500 
Il. Peoria, Klaus RadIo . . . . . •. . • . . . . . . . .• 309-891-4840 
IN Evansville, Hutch & Son •...•..•.....• 812-425-7201 
IN Fort Wayne. Graham EIctms. . . . . . •• .. 219-423-3422 
IN Indianapolis. Genesis EIctms. .....•.•. 317-837-5571 
IN IndianaPolis, Graham EIctms. •....•... 317-834-8202 
IA Cedar Rapids, Deeco, Inc. ........•... 319-365-7551 
KS Wichita, lCemp. Inc. .....•...•.•...•.. 316-265-5100 
MD Baltimore, Resco .. • . . • . . . • . . . . . . . . . .. 301-529-0500 
MD Celumbla, Powell EIctms. ....•.•...... 301-621-4070 
MD Giiilhersburg. Pioneer/Wash. .....••.. 301-921-G660 
MD Kensington. Marine Air Supp. .. . . . . . •. 301-949-9580 
MA BurHngton. Heilind EIctms. •........... 617-272-5610 
MA Hingham. Seger EIctms. .....•....••.. 617-749-6700 
MA North Adams, EIctrn Supp. Ctr. .. . . . .. 413-863-882B 
MA Norw.ood, Gerber Elctrns. .•...•....... 617-329-2400 
MA' Worcester, R M Elctrns. ...•.....•.••.. 617-791-7861 
MI Livonia, Pioneer Mich ..•.....•......... 313-525-1800 
MI Livonia, RS. Elctrns. •.....•...••....•. 313-525-1155 
MI Oak Park, Newark Detroit EIctms. ..•.. 313-967-D600 

MI St Clair Shores, Spemco .•.........•. 313-771-2700 
MN Minneapolis. Newark Elec. •..•..•.•.•. 612-331-8350 
MN Minneapolis, Stark EJctrils. ••........•. 612-332-1325 
MN St Paul, Gopher EIctms. ...•........•. 612-483-3322 
MS Jackson, Ellington EIctrn Supp. .... : .. 601-355-0561 
MO Kansas CUy, lComp, Inc. .....•....... 816-221-2400 
MO Maryland Hgts.. lCcmp.lnc. ..•...•.•. 314-291-6200 
MO St Louis. Olive IndL EJctrn8. ..••.•...•. 314-426-4500 
NE Lincoln, Scott EIctms. •........•..•.... 402-468-8221 
NH Hudson, Heilnd EIctms. • . . . . . . . . • . . .. 603-883-9536 
NJ East Hanover, State EIec. .•...••...... 201-887-2550 
NJ Englewood, Powell Elec ............... 201-894-8900 
NJ Kenilworth, Federated Purch. 
NJ Ml Laura~ Jerseyswitch, Inc. •.•.•....• 609-778-8190 
111M Albuquerque. InlL Elclms. ............. 505-345-8127 . 
NM Albuquerque. Walker EIctm. Supp. . ... 505-247-2266 
NY Bohemia, car-Lac ElcIms. •......•.... 516-567-4200 
NY Buffalo, Summit Distrs. ................ 718-867-2800 
NY Endwet~ A8.L Elclms. •..•............• 607-754-3823 
NY Hempstead. Electronic Equip. ......... 516-538-5510 
NY lynbrook. Peerless Radio ..•...•...... 516-593-2121 
NY Rochester, Simcona EIctms. •........• 716-328-3230 
NY Rome, Rome Elclrns. •..•.........•... 315-337-5400 
NC Cary, Powell Elec. •..•.........•..•..• 919-467-1212 
NC Charlotte, Pioneer/Carolina ..........• 704-527-8166 
NC Greensboro, Hammond Elctms. ...•... 919-275-8391 
NC Raleigh, Southeastern Elctms. .......• 919-628-2311 
OH Cincinnati, Hughes-Peters ...•.•...... 513-351-2000 
OH Cincinnali, URI EIctms. ....•........... 513-761-4030 
OH Cleveland, Pioneer/Cleveland .......• 216-567-3600 
OH Celumbus. Hughes-Peters ..•......... 614-294-5351 
OH Deyton, Pioneer/Dayton .......•..••.. 513-236-9900 
OH Deyton. Stotts-Frieitnan ..........•... 513-298-5555 
OK Oklahoma CiIy, Electro Eri1prs. ........ 405-427-8591 
OK Tulsa, Norvell .....•.................• 918-254-8608 
PA Erie, REM EIctms. ....•............•.. 814-453-5626 
PA Harrisburg. Currilerland Elctrns. .....• 717-232-5999 
PA McKeen, Advacom •.........•.•...•.. 814-476-7774 
PA Philadelphia, Almo EIctms. ..•........•. 215-896-4000 
PA Philadelphia, Harbach & Rademan ..... 215-426-1700 
PA Philadelphia, Powell EIctrns. • . • . • . . . .• 215-365-1900 
PA Pittsburgh, Pioneer/PIttsburgh ..•..•.. 412-782-2300 
PA Reeding. George D. Barbey Co. •...•.. 215-376-7451 
RI Paw1uckel, Major Edwards Elclms. .•.. 401'725-7400 
SC Celumbia, Dixie Elctms. :.............. 803-779-5332 
SC Greenville, Hammond EIctms. ...•..•.. 803-233-4121 
TX Dallas, Associated Air •............•.. 214-331-4381 
TX Dallas, Harrison Equip. Co. •........•.• 214-239-2750 
TX Dallas, Norvell Elclms. ................ 214-233-0020 
TX EI Paso, Inti. ElcIms. ..•.........•..•.. 915-598-3406 
TX Gartand, Newark Elclms. . • . . . . . . . . . .. 214-494-5911 
TX Richardson, Fisher/Brownell .......•.. 214-235-3177 
TX Stafford, Harrison Equip. .............. 713-879-2600 
TX Stafford, Southwest EIctrns. ........... 713-491-4900 
UT . Sail Lake CUy, Standard Supp. ........ 801-488-3371 
VA Richmond, Sterling Elctms. .....•..•.. 804-228-2190 
WI Milwaukee, Marsh EIctrns. ........•... 414-475-6000 

GREEN ENGINEERING, 78 Stone Place. Melrose, MA 
02176, Tel: 617-665-8994 

GREENLEE TOOl CO. 2330 23rd Ave., Rockford, Il. 
61108, Tel: 815-399-3903; Sis. Mgr: J. Kraysman 

GREENAA Y INos., INC.. 840 W. Church Rd, 
Mechanicsburg. PA 17055, Tel: 717-766-0223, TWX:. 510-
650-4939; FSC No.: 16661; ErnpL: 65; SIs. Mgr: D. R 
Widener 

GREGG ELEc.. 508 w. Emporia. Ontario. CA 91761, Tel: 
714-983-1794; FSC No.: 53014; EmpI.: 8 

GREIBACH INSTRS. DlV. 25 Dock St. Ml Vernon. NY 
10550, Tel: 914-699-9717; FSC No.: 32590; EmpL: 35 

Local Safes 0fflc9S & Reps 
II. Lincolnwood, Saffro & Assocs. ....•... 312-677-9720 
MD Baltimore, Whitcomb Assocs. ....•.••. 301-889-1245 
MN Mimeapolis, Hei-I.ite Sis. ............• 612-861-8051 
WI Lake Mills. SafIro & Assocs. ....•...... 414-848-2605 

G. R. ELEClRONICS. 1 B40 5th St. Suite 224, Santa 
Monice, CA 90401, Tel: 213-395-4774, Telex:. 65-2337 (ST 
Smedley SNM); SIs. Mgr: JiUian L Girard; Dist. Mgr: 
Christopher E. Thomson 

GRIES/OYNACAST, Div. Coats & Clark inc:, 162 
Beechwood Ave., New Rochelle, NY 10801, Tel: 914-833-
8600, TWX: 914-236-2186; Empl: 600 

GRIM CORPORATION. Box 67, Medford, NJ 0B055, Tel: 
609-267-7950, TWX: 51G-883-9392; FSC No.: 21870; 
EmpL: 125; SIs. Mgr: EiIeen·Muzina •..•....... 1)01051 

GAM CORP. See Grim Corp. 

GTEPR 
GROVER PATENT PRODUCTS, 339 W. Arden Ave., 

Glendale, CA 91203, Tel: 213-245-4400; EmpL: 4 

GRUENBERG OVEN CO. INC., P.O. Box 3246, 2121 
Reach Ad, Williamsport. PA 17701, Tel: 717-328-1755, 
Telex: 350079; Ernpl.: 90; SIs. Mgr: James Polk ,. 

GSE. 23640 Research Dr. Farmington ~11s. MI48024, Tel: 
313-478-7875,Telex: 23-0738; Empl.: 105; Sis. Mgr: 
Harold G. Munn 

(iSI 
GSI CORP., 1917 Greenspring Dr. Timonium, MD '21093, 

Tel: 301-252-1766, Telex: 292319 GSIC UR; FSC No.: 
50990; Empl.: 28; SIs. Mgr: R A Higgins ...... C.l840 

Local Safes Offices & Reps 
AL Huntsville, Montgomery Mktlh Inc. . • .. 205-830-0498 
FL Palmetto, Southeast Tech. Sis., Inc. •.. 813-729-3112 
GA Norcross, Montgomery Mktg..lnc. ., .•. 404-447-8124 
NC Cary, Montgomery MkI!h Inc. ....•• '" 919-467-8319 
VA Charlottesville, Electronic Sources .•.. 804-293-4041 

GTE CORP., Sylvania Emissive Prods./Process 
Heat. Portsmouth Ave., Exeter, NH 03833, Tel: 603-772-
4331, TWX: 510-294-4471; EmpL: 200000 

GTEK. INC. 307 Celeman Ave., Waveland, MS 39576, Tel: 
601-467-8048, Telex: 315614; EmpL: 8; SIs. Mgr: Bill 
Groves; Dist. Mgr: Bill Groves 

GTE METAL LAMINATES. 1704 BarnesSt. Reidsville, NC 
27320, Tel: 918-342-2381; EmpJ., 260; Sis. Mgr: J. W. 
Leone 

GTE MICROCIRCUITS, 2000 W. 14th. St. Temps. I'Z. 
85281, Tel: 602-966-4431, TWX; 910-951-1383; FSC No.: 
16766; EmpL: 432; SIs. Mgr: Devld Thompsoll 

GTE PRODUCTS GRP. (SYLVANIA), See Sylvania 
Miniature Ughting 

MILITARY SPECIFICATION 
INDUSTRIAL ANO COMMERCIAL 

AUTHORIZED DISTRIBUTOR 

.~ 
ELECTRIC SWITCHES 

I • co. po. AT. D 

2478 Fletcblr Dr, Los ARIel", 'CaIifanIia 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-297f 

~ ~ t 
*.~ 

• 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE L1NECARD AND 
CATALOG ON REOUEST 

. EEM 1985· Add Dept EM to address to tell them you saw it in EEM. 689 



GTEPR 

rustrak 
AUTHORIZED DISTRIBUTOR 

~'t.'SVNSHZNE 
11fE SOURCE'FORMETJ;;as& TEST EQUIPMENT 

,om-
1810 G .... tAY.nu.;FhU.d.lpbia, PA 19115' 

(215) 673·6500 in PA, NJ, DE 
8019 Belair ROacVBaltimo .... MD21236 

(301) 661·6900 in MD, VA 

Local Direct 01 .. Pilon ... 

(203) 663.9232, in Hartford, CT 
(203) 773·34'1 in New Hay.n, CT , , ' 

(302) 652·8585 in Wilmincton, DE 
POI) 621·6077 in Waah., DC Alea 

(804) 627·4388 in Norfo1k, VA 
(804) 649-1159 in,Richmond, VA 

HAMEG 

Oscilloscopes 

Authorized 'Distributors 

, .. , 

New and U.sed Electronic Test Equipment 
Sales • Service • Re(Jtal. Leasing 

21418 Parthenia St.. Canoga Pa.rk, CA91304 .• (818)998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORIiIIATOLL FREE' 

1-800-2·72-4225 

Model 203 

Manufacturers and Sales Offices Directory 
GTE SUPPLY, GTE Communications Systems. 5225 

Wiley Post Way, Saft Lake City, UT 84116, Tel: 801-537-
5237, TWX: 910-925·40111; EmpL: 500; SIs, Mgr: J. E. 
MUrP,hy 

GTE SWITCHING & TELEPHONE PRODUCTS. 400 
N. Wolf Ad., Northlake, IL 60164, Tel: 312-661-7100 

GTE SYLVANIA, INC., CHEM. & METAL DIV~ See 
Sylvania Cheroicals/Me\als, 

GUNTHER, W. GMBH, Vlrnsberger Str_ 51, D 6590 
Numberg 82, Weet Germany, Tel: (0)911/65521 or 65520, 
TWX: 622351 Wogu d; E~: 340; SIB, Mgr: Peter Hammel 

Reier to Gordos Corporation, Bloomfield, New Jersey for 
Representatives and Authorized Distributor Information. 

GTE SYLIfANIA UGHTlNGPRODS., Sylvania 
Lighting Ctr. 100 Endicott st, Danvers, MA 01923, Tel: 
617-'1"17·1900 ,G W THREE INCORPORATED, 7623 Fullerton Rd., 2nd 

Floor, Springfield, VA 22153, TeI,,703-451-2043 
................. : .... : ........ , "., .. , .• ' .• Do1088-1090 GTE SYLVANIA, INC.,' CIRCUIT MOD. OPER., See 

Sylvania Electronics ' , 
HACKER INSTR8.Box 657, Fairfield, NJ07007, Tel: 201, 

GTE SYLVANIA, INC. ,CONNECTOR', PRODS. 226-8450, Telex: 642769; E"1lI;; 12 
OPER, See Sylvania Connector PrOds. Oper. 

GTE SYLVANIA, INC., DETROIT, MI, See GTE Metal 
Laminates ' , 

, GTE SYlVANIA, INC. ELCTRN. SYS. GAP. See 
Sylvania Electronics 

GTE s-'Vt. VANIA, INC. STANDISH, ME, See Sylvania 
Control Devices ' 

GTE SYLVANIA, INC. TECH PRODS. ON. See 
Sylvania Parts 

GTE SYS.-SYLVANIA SYS. GRP. Western Div. P.O. 
Box 7188, Mountain View, CA 94039, Tel: 415-966-2000, 
Telex: 415-966-3401, TWX: 910-379-6946; Empl.: 2500; 
SIs. Mgr: Ev~ S. Baker; Dist. Mgr: Evan S. Baker ' 

GTE WESGO TECHNiCAL CERAMICS & METALS. 
477 Harbor Blvd, Belmont, cA 94~ Tel: 415-592-9440; 
EmJil.: 500; SIs. Mgr: R. Pangborn 

GTI/CIRCUITS DIV. Box 217, Leesburg, IN 46536, Tel: 
219-4~61, Telex: 023,2653; ErnpL: 150; Sis. Mgr: 
HughM. Walker 

GTI/ELCTRN8. DIV. P.O, Box 96, Hedley, PA 18130, Tel: 
412-253-31'61, Telex: 914-545; Ernpl.: 250; SIB, Mgr: 
Rlch8rd C. Kaufman; Dist. Mgr: Richard C. Kaufman 

GUARDIAN ELEC- MFG. CO. 1550 W. Carroll Ave., 
ChiCagO, IL 60607, Tel: 312-243-1100. TWX: 910-221-

, 5073;FSC No.: 312-243-1100, Ext 297;'Empt: 500; SIs. 
Mgr: Ken Harthi"; Dist. Mgr: Mac'Rowell 

, , .... , ........ , ... , ........ , .... ~ .......... 801386-1367 

HADCO PRINTED CIRCUITS, Manchester Rd. Ate. 28, 
Derry, NH 03036, Tel: 603-432-9541, TWX: 710-366-0788; 
Sis. Mgr: Ronald Boutin " 

HADES MFG. CORP~ 151-A Verdi S\.Farmingd8k., NY 
11735, Tel: 516-249-4244; FSC No.: 51578; EmpL: 18; SIs. 
Mgr: ~ Norris ' 

, ( 
HADlJ;Y, ROBtRT M. CO. INC. 750 WBst 51 st Sl, Los 

Angeles, cA 90037, Tel: 213-234-9,091 

HAFSTROM TECHNICAL PRODUCTS, INC" P.O. 
Box 9629, San Diego. CA 921 09, Tel: 619-274-8622;' Ernpi.: ' 
10; SIs. Mgr: J, R. Hafstrom ................. /. Do1168 

Local sales ()ffices & Reps 
KZ. 'Scottsdale, Sales Engrg, Inc. •.•. , ' •. ,. 602-984-3230 
CA San c8rios, ElilctrOniC Erigrg. Assocs. 

............ , .... , ... , ... ,., ... , ....... 415-593-2169 
cT F!"rfield, Wexler-COurt Sis. Co. ........ 203-~' 122 
IL South Elgin, RK Elctms. ... .. .. .. ..... 312-685-8552 
NY East Syracuse, Ossman Instrs. ........ 315-437-6666' 
NV RoChester, Ossman Inslrs. .,.......... 716-473-5720 
NV Saratoga Springs, Ossman Instrs. ..... 516-377-8604 
NY Vestal, Ossman Instrs. ....... ~ ..... ; .. 607-785-9847 
WA Ecmonds, CUnningham Sis. ........... 206-771 .. 4841'-

THE HALL COMPANY, 420 East Water St, ~'OH 
43078,T8t: 513-652-1376; EmpL: 69 

HALLMARK MI;TALS INC. 610 W. FoOthIll' Blvd, 
Glendora, CA 91740, Tel: 213-335-1263; EmpL: 20; SIs. 
Mgt:, Robert Schoenlck 

HAlLMARK NAMEPLATE, INC.lELECTROPANEL 
CO. 1655 New Highway, Farmingdale, NV 11735, Tel: 
516-454-0700, Telax: 510-222-06iI4; SIs. Mgr: Florence 
Finkle· 

HALMAR ELECTRONIcs, INC., 900 N. Hague Ave., 
GUILDLINE INSTRS.. 4403 Voneland Rei SUHe 8-10, Colunibus, OH 43204, Ter: 614-275-0131, TWX: 810-482-

OrlandO, FL 32811-11998, Tel: 305-423-8215; Telex: 1654; EmpL: 110' ' 
~; EmpL: 65; SIs, Mgr: W. Dietz 

HAMAMATSU PHOTONICS KK., 325-6 Sunayama-Cho, 
GULTONINos. INC. ELCTRN. COMPS. ON., See H9IJ1IlITlaIS\JCity,ShizuokaPref,Japan,TeI:0534-~141; 

Gillton Inds., Inc., Piezo Products Div. FSC No.: 0534-52-2139; Ernpi.: 900; SIs, Mgr: M.fto 

GULTONINOUSTRIES, INC., Engineered Magnetics 
Division. 13041 Ceri$e Ave., Hawthome, CA 90250, Tel: 
21 ~9-0111, TWX: 910-325-6206; FsC No.: 06509; 

, EinpI.: 250 

GUL TON INos. INC.. Graphic Instrumenls Div. 
Gufton Ind'L PIt, E. Greenwich, RI 02818, Tel: 401-1184-

HAMEG, ·INC. 88-90 Harbor Ad., Port Washington,' NY 
11050, Tel: 516-663-3637, TWX: 510-223-0889; SIs, Mgr: 
John F. King 

HAMILTON METALCRAFT, 848 N. Fair Oaks Ave., 
PliIadena, CA 91103, Tel: 818-795-4811; SIs. Mgr: Mel 
Stahler " 

6800. TWX: 710-387·1500; EmpJ.:4OO; sis. Mgr: AnIhony HAMILTON STANDARD CONTROls/STANCOR, 
Tuccillo See Stancor/Hamilton Standard Controls 

GULTON INos. INC. Piezo Prods. Div. Box 4300, 
Fullerton, CA 92634, Tel: 714-871"2150, 1W)(: 910-592-
1247; EInpI.: 120; ,sis. Mgr: J. SIoar16 

GUL TON INos. INC. Serv~ Div. 1644 Whittier Ave., 
Costa Mesa, CA s2e27, Tel: 714-642-2400, BOo-854-4066; 
Telex: 183-532, TWX: 910-596-1352; FSC No.: 99564; 
,EInpI.:.32O; SIs. Mgr: Tom PerrIn, Jr. ' 

LDcal Sales OffiCes & Reps 
H. Tanner, W. Tom Escue, So. Rdeg. SIs. Mgr. 

..................................... ,. 205-232-1549 
CA Ventura, Harry S1onelake, W. Reg. SIs. Mgr . 

.. .. . .. .. .. .. .. • .. • .. .... , ............ ; 605-658-1484 
CT Tolland, Phillip Butler, N.E. Reg. Sis. Mgr. 

.................................. , .... 203-872-3454 

HAMILTON STANDARDCONTRoi.s, 9100 AIrport 
i Dr. P.O. Box, 11846, Fort Wayne, IN 48659, Tel: 219--747-

, 6142, TWX: 810-295-0699; EInpI.: 3,700; SIs. Mgr: C. 
Michalski ........... , ..................... , .. : ... '80144~ 

Loc8J Sales OffIces & Reps 
CA Santa Fe Springs ............. , ... ; C/. 213-946-4807 
IN Logansport ................... ; ....... 219-753-7521 
PA ,E. Stroudsburg .............. : ........ 717-:421-1025 

HAMILTON STANDARD DIV. United TechriOlogies 
Corp., WIndsor Locks, CT 08096, Tel:, 203-6Zh1621 

HAMUN. Lake & Grove SIs., Lake Mills, WI53551 , -.:e1:414-
648-2361, TWX: 910-260-3740; Empl:1BOO; SIs. Mgr: 
Ken Deans ..... ;' .................. " ',' : .. ,801381, 1588 

690 Add Dept EM to address to tell them you saw it in EEM. 



Manufacturers and Sales Offices ,Directory 

Local Sales Offices & Reps 
AZ Phoenix, Sheller-Kahn Co.. 602-257-9015 
CA Anaheim, Westrep" . , .. , .. " ..... , .•. 213-404-3881 
CA San Diego, Westrep """""" ... ,," 619-586-6580 
CA San Diego, WesIrep .".,,"""""" 619-276-0751 
CA Santa Clara, Westrep , ..... ,.......... 40&988-8833 
CO Boulder, R-G Entprs .......•........... 303-447-9211 
CT North Haven, Coakley, Boyd & Abbett, Inc. 

· .... " ............ " ....... " .... " . .. 800-225-6402 
FL Casselberry, Southem Elctrn. Mktg. ... 305-695-3334 

,FL Ft Lauderdale, Southern EleCtrn. Mktg. 
." ..... "",. " ...... "" .. " ... " .... 305-475-3686 

GA Jonesboro, Wallace Elctrn. Sis. ....... 404-471-6297 
IL Chicago, IndL Rep. """""""""" 312-647-7755 
IN Carmel, Rich Elctrn. Mktg. ............. 317-644-6462 
IN Fort Wayne, Rich Elctrn. Mktg. ........ 219-432-5553 
IA Cedar Rapids, Palatine SIs. ........... 319-365-8071 
KS Mission, Palatine SIs. """""""". 913-631-0555 
KY Louisville, Rich Elclrn. Mktg. .. . . . . . . .. 502-499-7808 
MD Churchville, Atlantic Technical SIs. .... 301-879-2236 
MA Needham Heights, Coakley, Boyd & Abbett, Inc. 

· ........ " ..•...... " .............. '" 617-444-5470 
MI Brighton, AP. Assocs. ................. 313-229-6550 
MN Minneapolis, R-J, Inc. ...•.........•... 612-866-3661 
MO Hazelwood, Palatine SIs. ." ........... 314-639-0800 
NH Plaistow, Coakley, Boyd & Abbett, Inc. 

.. .. . . . .. .. .. . . . .. . .. . . . . .. .. . . .. .. . ... 800-225-6402 
NJ MarHon, Naudain Assoc. ....•.....•... 609-963-5300 
NJ West caldWell, Grimm Siegel ......... 201-575-9300 
NM Albuquerque, Sheller-Kahn .......•... 505-296-0749 
NY Great Neck, Tylinski Assocs. .......... 516-466-9070 
NY "haca, Bob Dean, Inc. .... "." ....... 607-257-1111 
NC Kernersville, Wallace Elctrn. Sis ....... 919-996-2742 
OH Richfield, Bear Mklg. ...... " .... " .... 216-659-3131 
OR Portland, Syscom ... " ....... " .. .. ... 503-644-2505 
TX Dallas, Allied Camps. .......• . . . . • . . .. 214-238-0408 
TX Houston, Allied Comps. ... ".......... 713-988-1600 
TX Hurs~ Allied Comps. .................. 817-589-0458 
TX Round Rock, Allied Co""s. ......... " 512-244-1168 
WA Bellevue, Syscom .................... 206-641-5080 
WA Bellevue, Testco, Inc ............. " ... 205-454-7422 
WI Milwaukee, Indl. Rep. ....... . . . . . . . . .. 414-259-0965 
Can Calgary, Alb., Weber Div. of DGW Elctrns. 

· . . . . . . .. . . . . . . . . .. . . . . . . . . .. .. . . . . .... 403-264-5963 
Can Markham, Ont, Weber Div. 01 DGW Elctms. , 

... " .................................. 416-475-8500 
Can Ottawa, Ont, Weber Div. of DGW Elctms. 

....................................... 613-728-2746 

Local DistIibutors 
AZ Tempe, CircuH Specialties 
CA Fullerton, Pyramid Elctrns. 
CA San Jose, Cypress Eictins. Inc. . ..... . 
CA Santa Clara, Pyramid Elctms. ........ . 
CA Torrence, Cypress Elctrns. Inc.. ...... . 
CA Van Nuys, Patane Avionics ." ....... . 
CO Englewood, Inel. Elclrns. . ............ . 
CT Bethe~ Heilind EIcIms. " .... " ...... .. 
CT Hartford, Hatry Elctms. " ............ .. 
CT New Haven, Hairy Elctms. ..... " .... . 
CT Stratford, Hatry Elctms. .............. .. 
CT Wallingford, Sager ElecL Supp. ....... . 
CT Waterbury, Hairy Elctrns. ............ . 
FL Lakeland, AA Elec ....... : .......... .. 
FL Longwood, Intertec Inc. ...... " .... ". 
FL Miami, Elctm. Equip. Co. ............. . 
FL Orlando, Hammond Elclrn. . .......... . 
FL Tampa, Leader Elctrns. ...... " .... " . 
GA Norcross, AA Elec ..... "." ........ .. 
IL Chicago, Newark Elctrns. ............ . 
IL) Palatine, Ohm Elctrns. ." .... " ..... .. 
IN Carme~ AHex Elctrns. ..... " ......... . 
IN Fl Wayne, Graham Elctms. . ......... . 
IN Indianapolis, Graham Elctms. . ....... . 
IA Cedar Rapids, Iowa Radio Supp. Co. .. 
MD GaitherSburg, Pion_fWash ......... . 
MA Hingham, Sager Elec. Supp. . ........ . 
MA Norwood, Gerber·Elctms. ............ . 
MI oak Park, Newark Elclrns. .......... .. 
MN Fridley, Voyager Electronics ......... . 
MN Minneapolis, Newark Elctrns. ........ . 
MO St Louis, Olive Indl. Etctms. . ......... . 
NH Hudson, Heilind Elctms. " .... " .... " 
NJ Berlin, General ~,Inc. .......... . 
NJ Fairlawn, Relay Spec. ... "." ....... .. 
NJ Pennsauken, Resco Elctms. ......... . 
NM Albuquerque, ~II Inds. ." ........... . 
NY Buffalo, Summit Distr. .. .... " ....... : .. 
NY Lynbrook, P_less Radio Corp. . ..... . 
NY Rochester, Masline Elctrns. .......... . 
NY Rome, Rome Elctrns. ............. " .. 
NC Greensboro, Hammond Elctins. ...... . 
NC Winston-Salem, Kirkman Etctrns. . .... . 
OH Cincinnati, Graham Elclrns. .......... . 
OH Solon, Repco ...... " ............. " .. 
OK Tulsa, Radio, Inc. .. ......... " .... " .. 

602-966-0764 
714-773-0761 
40&945-6400 
408-727-9610 
213-533-6005 
213-988-4455 
303-694-9444 
203-797-6600 
203-527-1681 
203-787-5921 
203-375-5866 
203-265-4600 
203-755-1161 
813-665-6941 
305-634-7777 
305-671-3500 
305-649-6060 
813-670-3315 
404-449-6670 
312-638-4411 
312-359-5500 
317-648-1323 
219-424-3422 
317-634-6202 
319-393-4510 
301-921-0660 
617-749-6700 
617-769-6000 
313-967-0600' 
612-571-7766 
612-331-6350 
314-426-4500 
603-663-9536 . 
609-768-6767 
201-797-3313 
609-662-4000 
505-292-2700 
716-644-3540 
516-593-2121 
716-546-5373 
315-337-5400 
919-275-6391 
919-722-9131 
513-772-1661 
216-248-6900 
918-587-9123 

OR Portland, Radar Elec. .. . . . . . . . . . . . . . .. 503-233-3691 
PA McKeesport, Bamo Redlo ........ " ... 412-751-5966 
RI Providence, Wrn. Dandreta & Co. ..... 401-861-2800 
TX Austin, Hartfson Equip. Co ........ " ... 512-458-3555 
TX Dallas, Harrison Equip. Co. ............ 214-239-2750 
TX Dallas, Heilind EIctrns. ..... " ......... 214-351-2058 
TX Fort Worth, Allied Elctms. ............. 214-265-9341 
TX Houston, Harrison Equip. ........ " ... 713-679-2711 
TX Houston, Hellind Elctrns. ............•. 713-988-2711 
WA Ken~ Interlace Elctms. .......•........ 208-672-5800 
WA Seattle, Radar Elec. Co. ............... 208-262-2511 
WA Spokane, Radar EIec. Co. ............. 509-747-3053 
WI Cedarburg, AA EIec. .................. 414-377-7500 
WI Mequon, Taylor Elec .................. 414-241-4321 
can Burnaby, B. C. Rae Indl Elctms. ...... 604-291-9866 
Can Burnaby, B. C. Semad Elctrns. ........ 604-438-2515 
Can Dorval, Que., Semad EIctrns. .......... 514-636-4614 
.Can Downsview, Ont., Rae IndL Elctms. .... 416-736-1750 
Can Markham, On!., Semad Elctms ......... 416-475-3922 
Can Ottawa, On!., Serned Elctrns. .......... 613-729-6145 
Can Surrey, B. C. Mernco Elctm. Mkts. ..... 604-590-1553 

A1 
W 

HAMMOND 
MANUI-JICTURING .• 

HAMMOND MFG. CO., 1690 Walden Ave., Buffalo, NY 
14225, Tel: 716-694-5710, Telex: 91-6452; EmpL: 650; 
Sis. Mgr: Ray Shatzel .................... C.l066-1067 

Local Sales Offices & Reps 
AZ ScOttsdale, Mahaffey & Assocs. ....... 602-991-9790 
CA Laguna Hills, EnglishfDarnco SI~ Assocs. 

................... , ................... 714-837-3801 
CA RedWood CRy, Hickey Indl. SIs. ....... 415-368-3649 
GA Atlanta, Miller Elctnns. ................. 404-261-6160 
IL Highland Park, Bransky Sis ............ 312-433-2375 
IN Indianapolis, Wilson T!lCh. Sis ....•... 317-298-3345 
MD Silver Spring, Mid Atlantic Sis. ........ 301-593-7749 
MA N. Scftuate, W. A Hendrickson Co. .... 617-545-0652 
MI Southfield, Component Assocs. ....... 313-557-3232 
MN Golden Valley, Ambassador Inds. Mktg. 

....................................... 612-542-6437 
MO Sl LOUis, Kalhrinus, Kelly & Baumhauer 

....................................... 314-647-2400 
NY Bellmore, Selectra Sis. .......... : ..... 516-221-7665 
NY Syracuse, Paston-Hunter Co., Inc. ..... 315-437-2992 
NC Raleigh, Miller Elctrns. .. .......... : ... 919-767-9564 
OH DaYton, Shamrock·Elctrn. Sis .......... 513-258-1227 
OR Portland, DussauH & Assocs., Inc. ..... 503-641-6780 
PA Springfield, George M. Conneen ... . 215-544-5664 
TX Dallas, J. Y. Schoonmaker Co. Inc. . . .. 214-349-1650 
WA Seattle, DussauR & Assocs., Inc. ...... 206-527-5454 

Local Distributors 
AZ Phoenix, Electronic Parts Co .......... 602-277-7261 
AZ Tucson, Southwest Sis ................ 602-628-1613 
AR Fl Smith, CarHon Bates ............... 50Hl46-6201 
AR Little Rock, CarRon Bates ............. 501-562-9100 
AR Texarkana, Lavender Dist Corp. ...... 501-773-4631 
CA Burlingame, Logan Elctms. ........... 415-697-6461 
CA Chatsworth, Poco SIs. ................ 618-700-8727 
'CA Manhattan Beach, Prime Electro ...... 213-379-3642 
CA Palo AHo, Zack Elctrns. .. .. . .. .. .. .... 415-326-5432 
CA RedWood CRy, H.D.B. ................. 415-366-1368 
CA San Diego, Western Radio Elec. .... .. 619-266-4400 
CA San Jose, Con. Parts, Inc. ............. 408-263-9521 
CA San Jose, Quement Elctrns. ...... . . .• 408-998-5900 
CA San Rafael, Elctms. Plus .............. 415-457-0466 
CA Santa Ana, ITT Multicomponenls ..... 714-635-9019 
CA Santa Clara, Pyramid Elctrns. ......... 408-727-9810 
CO Denver, Fistell Elctrns. ................ 303-629-1312 
CO Denver, Integrated Elctrns. ............ 303-292-6121 
CT Danbury, Pilgrim EIec. : ............... 203-792-7274 
CT Hartford, Hatry Elec .................... 203-527-1681 
CT . Middletown, Midstate EIec. ............ 203-347-5636 
CT Norwalk, Cobra ....................... 203-653-6228 
CT Norwalk, P8rk Distrbg. .. ....... :...... 203-853-2011 
CT Stratford, Hatry Elee. .................. 203-375-5866 
FL Fl Lauderdale, Hainmond Elctms. .... 305-973-7103 
FL Orlando, Hammond Elctms. ........... 305-649-6060 
GA Atlanta, Wholesale DiSl ............... 404-447-6431 
IL Chicago, Newark Elec. ................ 312-638-4411 
IL Joli~ Mainfine Elec. . ........... : ...... 615-436-3900 
IL Mt Pro~ MagnusOn Etctrns. ...... 317-247-5108 
IL Niles, Joseph Elec. ................... 312-297-4200 
IL Northbrook, Classic Comps. .......... 312-272-9650 
IL Wheeling, Hawk Elec. ................. 312-459-4030 
IN Indianapolis, Advent Elec. ............. 317-872-4910 
IN Indianapolis, Mar EIec. ................ 317-875-4510 
IN Lalayette,C.w.Y. Elec ................. 317-448-1611 
IA Cedar Rapids, Deeco, Inc. 319-365-7551 
IA Davenport, Warren Radio ............. 319-322-5301 

HAMMON 
KY. Louisville, Peerless Elctrns. 502-637-7677 
LA Harvey, AF.G. Elec ................... 504-368-9898 
LA Shreveport, Industrial Elec Supp. ..... 318-222-9459 
MD Bethesda, Empire Elec . .. .. .. .. . .. ... 301-658-3300 
MD Rockville, M. S. Elec ................... 301-921-0200 
MA Haverhil~ Spartan Elctrns. ............. 617-373-1200 
MA Lynn, Lend Elec. Supp. ................ 617-592-2220 
MA Wellesley Hills, Target Elctrns. Supp. .. 617-235-2545 
MA Woburn, Abbott EIec. ................. 617-935-2040 
MI Farmington Hills, Advent Elctms ....... 313-477-1650 
MI. Grand Rapids, S. F. Electins. .......... 616-459-0216 
MN Eden Prairie, Cassidy Elctrns. ....... ,. 612-944-0100 
MO Kansas CRy, Electronic Supp. ..... : ... 816-931-1321 
MO St Louis, Van Sickle Radio ........... 314-621-5000 
NH Dover, American Radio Corp. ... . . . . .. 603-742-6800 
NJ Fairlawn, Relay Specialties ........... 201-797-3313 
NJ Totowa, Route Elclnns. ................ 201-256-6555 
NM Albuquerque, Beta Tron Elctrns. . . . . .. 505-344-2361 
NY Buffallo, Genesee Radio ...........•.. 716-673-9661 
NY Buffalo, Summ~ Dist .. .. .. .. .. .. .. ... 718-684-3450 
NY Commack, Sparton EIec. .............. 515-499-9500 
NY Hempstead, Davis Elctms. ............ 516-463-9200 
NY Rochester, Goldcrest Elec ............ 718-546-6464 
NY Rochester, Masline Elec .............. 716-546-5373 
NY Rochester, Rochester Radio ......•... 716-454-7600 
NY Rome, Rome Elec ..................... 315-337-5400 
NY Syracuse, Salina Elec. .. ...... :. .. .. ... 315-422-2336 
NY Troy, Trojan Elec. ..................... 518-272-4461 
NC Greensboro, Hammond Elec. ...•....• 919-275-6391 
NC Winston-Salem, Kirkman Eictrns. ...... 919-722-9131 
OH Cincinnati, URI Elctms. ................ 5'13-716-4030 
6H Cleveland, Roberta Elec ............... 216-236-1711 
OH Cleveland, Selectronics ............ .... 216-243-9700· 
OH Columbus, Thompson EIec. Supp ..... 614-226-6191 
OH Dayton, Stott Friel:lman ............... 513-298-5555 
OH Toledo, Warren Radio ................ 419-248-3364 
OK Oklahoma CRy, Radio, Inc. ............ 405-528-2391 
OK Tulsa, Radio, Inc ...................... 918-.587-9123 
PA Drexel Hil~ Kass EIec. .. , . . . . . . . . . . . .. 215-449-2300 
PA Erie, J. V. Duncombe Elec ............ 614-454-5278 
PA Erie, Warren Radio ................... 614-454-5285 
PA McKean, Advacom ................... 814-476-7774 
PA Wayne, Peak EIec. .................... 215-293-9000 
PA York, Rosan Elctrns. .... , ............. 717-643-3675 
RI Pawtuck~ Major EIec. Supp. ......... 401-725-7400 
RI Providence, Hope Elctrns. ............. 401-521-5600 
SC Cherieston, Wholesale Inds. EIcIms. ,. 803-722-2634 
SC Greensville, Harrvnond Elec .......... 803-242-6880 

We Stock 
HAMMOND 

MANU64CTURING ,. 

PLASTIC BOXES 

DIE CAST BOXES 

INSTRUMENT CASES 

DESK TOP CONSOLES 

RACK & PANEL 

CABINETS 

POCO SALES 
8925 Fullbright Street 

Chatsworth, CalifornIa 91311 
(8J8) 700-8727 

Serving Western Region 
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HAMMON Manufacturers and Sales Offices Directory 
TN Memphis, Bluff City Elec. ......... ,.. •• 901-345-9500 
TX AustIn, Galtronics ................ "". 512-837-7470 
TX Corpus Christi, Douglas EIee. .... "... 512-883-5103 
TX Dellas, Electrotex ••..•.••...•...•.. ,.. 214-234-0433 
'Q( Dellas, Wholesale EIec.. .......•.•....• 214-824-3001 
TX Fl Worth, Allied Sec. .......... " ...... 817-336-5401 
TX Houston, ElecIrOIex ........ ;........... 7130526-3456 
TX HoustOn, The Aftalr Co. ..... ,' ........... 713-482-3029 
Tl< Midlend, ESISupp. ... : ....... : ........ , .. 915-694-9657 
TX·Sen Antonio, Sherman EIee.· .......... 512-224-100.1 
I1T San Lake City, Standard Elec .. Supp.. •• 801-486-3371 
V'I" BurlinQton, Grey!ock EIee. , ... :; •• ,..... 802-856-5700 
WA. Bellevue, Integrated EIec. : ... ,' ... ;.... 206-455-2727 
WI Mequon, Taytor EIec. :c . ............... 414-241-4321 
WI New Berlin, R M. Wisconsin .......... 414-784-4420 

H&T COMPONENTS INC., H8.TComponents Ltd., 
35 CarlOUgh Road, Bohemia, NY 11716, Tel: 5-1&,567-
2282, Telex: 51f>-22IH886; Sis. Mgt: Bert Freifeld; 'DifIt.' 

HANOY & HARMAN ELCTRN. MATLS. CORP. 72 Elm 
Sl No, Atteboro, MA 02780, Tel: 617-695-1401, Telex: 
8711549; EqII.: 800 

HANKSCRAFT MOTORS, Div. of Gerber Prods. eo.. 
P.O. Box 120, R8edsburg. WI 53959, Tel: 808-524-4341; 
Empl: 550 

HANSCOM, H. F. CO., INC. 225Chapnian St, 
Providence, AI 02905, Tel: 401-941-14s5,TeIex: 952107; 
Empl: 50;. SIs. Mgr: William E Taplin 

HAPCO, Box 1205, Boukkir, CO 80302, Tel: 303-447:.o.wl; 
Empl: 8; SIs. Mrl': Allen ~ . . . 

HARBISON INDL PRODS. Sub. o(Polynier COrp, 
7205 Hibbs La. Levittown, PA 19057, Tel: 215-943-9000; 
Empl: 85 ') 

Mgr: Mario Nardini .............................. Co l226. HARDIGG lNOS.. INC.; North Main st, Souih De8meId. MA 

HARTWELL CORP. 900 s. RIchfield Ad.. Placentia, CA ' 
92670, Tel: 714-993-4200, Telex: 683-485, TWX: 91 f>-596-
1294; FSC 1'10.: 83014; Empl: 425 

HARW/L 1548 17th st, Santa Monica, CA 90404, Tel: 213-
829-2310; EmpL: 8 . 

~ASCO COMPONENTS, INC.. .2047-40 ,Iericho TP'\&. 
BeilrOseVillege. NY 11001, Tel: 516-326-9292, TWX: 71f>-
582-5750; Empl.: 6; SIs.Mgr: Tab Hauser 
.•..•..•..•..•.•••.•...•.....• 80139Q;.13!18, 1589-.1581 

HAVERLY SYSTEMS, INC;:78 BrOadWay, Denville, NJ 
07834, Tel: 201-627-1424, Telex: 71f>-987-B402; EmpL: 
33; Sis. Mgr: Wm Parkins . 

HAYDON SWITCH & INSTR. 1500 Meriden Rd., p.o. Box 
3329, Waterbury, CT 06705, Tel: 203-756-744t, Telex: 
643852 - HSIINTLWBY; FSC No.: 0200s; EmpL: 350; SIs; 
Mgr: Scott Mou~ . . 

'LoealSaIes Offices & Reps . 01373, Tel: 413-665-2163, Telex: 955431; 'FSC No.: 
~. Huntsville,AdvancedComps:Mktg. •.. :WS:8il.1-54~ 11214; Dist.Mgr:WarrenH.8ickford HAZELTINE CORP. 500 Commack Rd. Commack. NY 
AZ Phoenix, AdleI<, Inc. .................... 60~931-9289 \'1725, Tel: 516-462-51 00, Telex: 64-0525, TWX: 51 f>-226-

· CA Laguna Nigue~ H & T CorT1P$.Inc. .... 714-831-8705 HARDMAN INC. 600 CortlandtSl, BeUeville;NJ 07109, Tel: - 0239; Ernpl.: 2,500 
CA SenJcise.C~eCorp. ............ 408-297-8686' 201-751-3000,TWX: 710-99s-4940; empL: 1 05; SIs.Mgr: 
CO. Engl8Woood, Elctm. Comp. Sys. ....... 303-781-5901 Carl T. simtord '. 
CT MiRord, Todino Engrg. SIs. •.... , ........ 203-874-6643 
FL FlLsuderdale, FrE!9nlan Assocs. '.. . . .. 305-522,5606 
IL Chicago, Esco Assocs. ., ............. 312-293-5310 
KS DeSoto, Midtec Assocs. ' ........... , .... 913-441-8565 
LA Harmlmd, Design Mktg. . •....... , .. ,. 504-296-3076 
MD Columbia, Dena !I!.Assocs. ....... , .... 301-73f>-4700 
MA Needham Heights, Todino Engrg SIs. 

.................................... : ... 617-444-7925 
M1 Birmingham, Favco ...........•....•... 31.3-844-0173 
MN Mlnneapo!is, D. A. Case Assocs.. ...... 612-889-3700 
MO Florissant Midtec Assocs. .....•. :: •• " 314-837-5200 
NY Heckensack, Meg Elclms. .............. ·201-489-7700 
NY Syracuse. Advanced Comp. Corp. ..... 315-699-2671 
NC Raleigh, McGee Assocs. ............... 919-781-9579 
OH Akron, Augnel AssocS. ............... , 216-273-1211 
OR Beaverton, Eclipse Mktg, ............ ..... 503-642-1661 .' 
TX Hurs~ Design Mktg. ... · ................ ·817-266-2004 
UT· San Lake City, CharleS Fields & Assocs. 

..................... : .. , .... , .......... 801-531-6177 
VA Richmond, DeRa III Assocs.' ............ 804-771-9204 
WA 'Redmond, Eclipse Mktg. •...•..•..••... :206-865-6991 

Local Di$tributors 
Al.. Huntsville, Contact Elctrns. .. .. .. .. ... 205-881-9321 
AZ Tempe, P!IC8r EIctms. . .... '.' . . . . . . . .. 602-829:0330 
AZ Tucson, Inland EIctrn Supp. ..... . . . .. 602-294-2628 
AZ Tuscon, Southwest SI&.· ............... 602-626-1613 
CA Canuga Park. Tim-Co ................. 816-992-5040 
CA Corona, Konex·Corp. .................. 8O()-821-8021 
CA Cypress, On-Une Elct'1's. ............. 714-826-8200 
CA Huntington Beach; CalifOrnia ConnectOr & Cable 

.......................................... 714-895-3990 
CA Mountain View. Bellinds. ............. 415-98()-1440 

'CA S. San Francisco. Peters deLeet ..... '.' 4.15-873-9595 
CA San Diego, D. Squared SIs. ... . . . . . . . . '619-560-6266 

,OA Sen Jose, CebIecon ...... : ..... ~,. .. . .408-296-3011 
CA Santa Ana, C. R EIctrns. .. .. .. .. .. .... 714-556-2040 

· CA Van Nuys. Mil-Conn DYes., Inc ......... 816-782-2644 
· CO Englewood, Colorado Computer Cable 

......................... : . .. .. .. .. . ... 303-789-1889 
, CT Bridgeport. Accurate EIctrns. ..•....... 203-366-0;!t4 
'CT Bridgeport. MilienniumElctms. ........ 203-372-2037 
. FL Fl Lauderdale, Simcona .......•..•... J 305-485-44l:i5 
GA Norcross, Whitehead EIctrns. . . . . . . . .• 404-923-6667 

;, iii Lisle, Components, Inc. .. .... , .. • .. ... 312-852-7707 
LA Lalayette, Ralphs Indl Elctrn ~upp. ... 316-234-4597 
Me BaRimore, Pyttronic Inds. .... ~ ........• 301-792-0780 
MA Hopkinton, Interface Elctrns. .......... 617-435-6858 

'MA Lowell, Colonial Wire & Gable ........ 617-459-6400 
MA Wilmington, AIled Elctrns. ............. 617-657-~10 

'MI FarminQIonHills, Advent Elclrns. ..... : 313-477-16$0 
MN Shore View, !llqrlh8m Automatic ...... 612-481-0022 
I!OIH Manchester, Componehts' North ...... 603-624-4661 

::NY Buffalo, Summit Distrs. ................ 8O()-462-1880,. 
,NY Farmingdale, Pride EIctrns. ........... 516-293-4020 
'NY Hauppauge, Broad~ne Elctms. ........ 516-231-4100 
QH Cleveland, Roberts Elctrns. ........... 216-236-1711 
OH Columbus, WhRehead Elclms. ........ 614"224-1166 

'OH Dayton, Televox,lric, .................. 513-2~99 
lOA Beaverton, Murphy Elctrns. ... . . . . . . .. 503-642-2001 
'PA Montgomeryville"Pyttronic Inds .... , .... 215-242-6700 
TN KnOxville, ~lElctms. .............. 615-966-4143 
TX Dallas, Computer Comps. .... ,,;...... 214-239-0271 
TX Houston, RalPhs Indl. Elctrn Supp. .... 713-746-4902 
UT SaRLake City, Pen-Tec EnIprs. ....... 801-972-4817 
WA Redmond, MurphyElctrns. ............ 206-861-1234 

HANOY & HARMAN, 850 Third Ave., New York, NY 10022, 
Tel: 212-752-34f; Empl.: 600; SIs. Mgr: C. P. Zitzmann 

HAROWE SERVO CONTROLS, Bowmar Inst. Corp. 
Westtown ReI. at West Chester Pike, W. Chester, PA 19380, 
Tel: 215-692-2700, Telex: 83-5486, TWX: 51f>-663-0335; 
FSC No,: 08989; E"",,: 329; Sis. Mgr: Dennis B. 
Daisy/Chuck Burgess" . 

HARREL, INC., 16 FHch st, E Norwalk. CT 08855, 'Tel: 
203-866-2573; SIs. Mgr: W. BeCker ........... 001122 

Local Sales Offices & Reps . 
CA Shennan Oaks, Windsor Dynamics . .-.. 213-99f>-4173 
CA Walnut Creek, Viking Inslr ................ 415-946-1226 
NY . cazenovia, P. M. Decew,Inc. .... : ..... 315-655-6602 
NC Pineville, Beck SIs. ................ ;.... 7p4-542-9329 
OH Medina,'Odessa Insk. Co ... ; .. " ...... 216-725-0575 
PA Elkins Park. Edwin F. GrElQll .... : ... :. 215-635-0450 
TN KnoxVille, Robert Olseri po. ........... 615-688-4038 

HARRIS CALORIFIC, Emerson ElectriC CO; 400 Clark 
Sl, Elyria, OH 44036, Tel: 216-961-57QO; SIs. Mgr: Phil 
~~runger , 

HAI'IRIS CIRCUITS MFG. 2708 Colley Ave., Norfolk. VA. 
'23517, Tel: 804-467-1116; EmpJ.: 15 

HARRIS CORP., COmpUter Syst~ biv. 2101 w. 
Cypress Creek Rd. Fl Lauderdale, Fl33309, Tel: 305-974-
1700, TWX: 51f>-956-3098; FSC No.: 29436; Empl.: 1000; 
Sis. Mgr: Frank P. Carollo 

HARRIS CORP. Dracon Div. 809 Calle Plano, Camarillo, 
CA 93010, Tel: 805-987-9511, Telex: 182327; Empl.: 400; 
S/s.'Mgr: Tom Erdmann; Dist. Mgr: Keith Boutillier 

Local Sales Offices & Reps 
CA Anahelrn,MarleneChase ............. 714-921,1156 
CA Cypiess,Keilh Boutillier' .............. 714-692-1439 
CA Fremo~ DeveBuechner ............. 415-400-2816 
CO Denver, Richard JOnes .......... : .... 303-337-7779 
FL Eustis, Jeff Hearsay ........ : .. .. • .... 904-589-4412 

"IL Rarrtou~ Howard Darnell .............. 217-897-6666 
MO Lake 0Z\Irk, Gary Fost", .............. 314-365-5055 
NJ Oak Ridge, J. B. Behan .... : ..... : ..... 201-697-5222 

HARRIS. CORP., PRO Elctrns. DiY .8801 Jericho Tpke., 
. sYosSet, NY 11791, Tel: 51~, TWX: 61f>-222-
. 4494; F~ No.: 77327; ErnpL: 1,850; . Sis . . Mgr:. R A. 

L!1bowitz. 

HARRIS MICROWAVE SEMICONDUCTOR, 1530 
McCarthy Blvd, Milpitas, 'CA 9503s, Tel:' 4Os-2e2-2222, 
TWX: 91 f>-336-2247 . 

HARRIS SEMICONDUCTOR, BoXi8~. Meib9urne, Fl 
32901, Tel, 305-724-7400, TWX: 51f>-9li!1-6259; FSC No,: 
34371; Empt.: 2300; Sis. Mgr: Dap MCCranie;, Dis!. Mgr: 
Charles H. Beaty 

HARSHAW FIL TROL PARTNERSHIP, 1945'E 97th SI., 
Cleveland, OH 44106, Tel: 21.6-721-8300; Sis. Mgt: 
RobertAnlang 

HARTLEY PRODS., 620 Island Rd. Rarrisey, NJ 07446, 
Tel: 2Ql-3274443; Sis. Mgr: R. Schmetterer 

HARTMAN SYSTEMS, Figgie IntI., 360 Wo/1 Hill Ad.. 
HunlingtonSta., NY 11746, Tel: 516-427-7500, TWX: 51f>-
226-8982; FSC No.: 92220; E"1lI.: 310; SIs. Mgr: Robert 
GriffHh 

H-A-ZLABORATORIES, BraSs Castle Ad.. P.o. Box 67-M, 
Washington, NJ 07882, Tel:. 201-889-0110; SIs. Mgt: 
Henry Zajac . 

HBS EQUIPMENT DlV. 3000 Supply Ave. Los Angeles, 
CA 90040, Te!: 213-726-3033, TWX: 91 f>-59()-3179; EmpL: 
40; SIs. Mgr: K LOWery 

HDR POWER SYS. INC. 600 Oakland Park Ave., 
Columbus OH 43214, Tel: '614-262-6832, Telex: 246524; 
EmpL:41; S~. Mg': Harlan W. Bates 

HDS INC. 12310 Pinecrest Ad. Reston, VA 22091, Tel: 703-
62()-8200, Telex: 64585; Empl.: 65 

HEADWAY RESCH. INC. 3713 Forest La. Garlend, TX 
75042, Tel: 214-272-5431, Tetex: 73-0257; Empl.: 50; Sis. 
Mgr: Mina Kelly 

Local Sales Offices 8. Reps 
CA Santa Clara, CalifOrnia Tec~. Serv. . .... 406-496-1156, 

. . 40&496-1157 
CA Tarzana, california Tech. Sarv: ........ 816-343-3131' 
PA Haverford, Blason Enl, Inc. .. . . . . . . . .. 609-767-6733 

HEATH CO. Benton Harbor, MI49022, Tel: 616-982-3886, 
Telex: 72-9421 

HEAT SYSTEMS-ULTRASONICS, INC. 1938 New 
Hwy., Farmingdale, NY 11735, Tel: 516-694-9555, Telex: 
14-3101; Sis. Mgr: Irwin Leibson 

HECON CORP., 31 Park Rd. Tinton Falls, NJ 07724, Tel: 
201:542-9200, Telex: 13-2457; Empl.: 200; SIs. Mgr: P. 
Shine; Di$t. Mgr: R Drum . 

HEI CORPORATION. 290 S. Main Place, Carol Stream, Ie 
60186, Tel: 312-665-5500;' Empl.: 8 

HEI, ,INC, 1495 Steiger Lake La, Victoria, MN 55386, Tel: 
'612-443-2500, TWX: 91f>-576-3961; Empl.: 175; SIs.Mgr: 
.R D. Young ...................... : .... : ........ 801211 

Local Sales Offices. &-Reps 
Al Huntsville, REP, Inc. . ................ '. : 205-881-9270 
AZ Phoneix, Toward.Engrg. .............. 602-955-3193 
CA Brea, MASCO ........................ 714-529-0866 
CA Mountain View, Leddy Assocs. ........ 415-969-6313 
CA Vista, MASCO ...... ; .. ;. ,. : .......... 619:'756-5562 
CO Denver, Ausco SIs. .. .. • ... .. .. . .. .... 303-75f>-3646 
FL Coral Springs, CSC Elclms. ........... 305-755-1111 
Fl Longwood, CSC Elclms. ......... ,.... 305-831-5380 
GA TuCker, REP, Inc. ..................... 404-936-4358· 
Il Schaumburg, Micro-.Tax ............... 312-865-1131 
KS De Soto; ·Midtec Assocs. ...... , . . . . . . .... 913-441-8565 
MI .Grand Rapids, MiKimore'SIs. ........... 616-942-9721 
MI Novi, MiKimore Sis: .... :;. .. . .. .. .. .... 313-349-0260 
NH Salem, Sis. Engrg. .............. " .... 603-893-5521 
NJ Pitman, Colrud Corp. .................. ,609-589-5866 
NY Kingston, D. LEiss Assocs. ........... 914-336-7588 
NY Massapequa, Coughlin Assoc. .... ;... 516-799-7743 
NY Rochester, D. LEiss Assocs.' ........... 716-328-3000 
NC Raleigh, REP, Inc ...................... 919,851-3007 
OH Rocky River, Norm Case Assocs. ..... 216-333-0400 
TN Jefferson City, REP, Inc ............... 615-475-9012 
TX Austin, Quad Stale Mktg ............. 512-262,2046 
TX Dellas, Qued State Mktg ..... .... .... 214-680-0411 
VA Reston, Colrud Corp. South ....... " .. 703-620-8612 
WA Bellevue, Comtec ..................... 206-453,1186 
WI Waukesha, Micro-Tex ................ 414-542-5352 
Can Qakville, Ont, HaftrOnics, Lid. ...... \.. 416-644-2121 
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Manufacturers and Sales Offices Directory 
HEINEMANN ELEC. CO., Brunswick Pike, All Rle. # 1, 

P.O.Box 6800. Lawrenceville, NJ 08648-0800, Tel: 609-
882-4800. Telex: 843431; FSC No.: 74193; Empl: 625; SIs. 
Mgt: N. J. AIzamora ...................... a.1236-1237 

Local Sales Offices & Reps 
AL Birmingham, Austin Brown Assocs. Inc. 

....................................... 205-822-6198 
AL Mobile, Austin Brown Assocs., Inc. .... 205-344-0728 
AZ Phoenix, O'Donnell Assocs. SW • • • . .. 602-944-9542 
CA Chatsworth, Porter Co ................. 81&-70().Q808 
CA San Diego, Porter Co. ................. 619-275-0641 
CA San Jose, O'Donnell Assocs. No. .. . .• 40&-263-6500 
FL Deerfield Beech, Conley & Assoc. .. ". 305-421-7180 
FL Oviedo, Conley & Assocs. ..• . . . . • . . .. 305-365-3283 
FL Tempa,ConIey&Assocs. ............. 813-885-7656 
GA Atlanta, Austin Brown Assocs. Inc., .... 404-457~1 
IL Chicago, D. Dolin Sis. ................. 312-49&-6nO 
IN Fl Weyne, O.H. Bromberg & Assocs. .. 219-45&-6010 
KY Louisville, O.H. Bromberg & Assocs. .. 502-245-8916 
MD Pikesville, Imagtron SIs. Co. . • . . . . . . .. 301-521-2020 
MA Framingham, Sullivan Tech. Sis. ...... 617-620-0195 
MI Southfield, L H. Dlckelman Co. ....... 313-353-8210 
MN Minneapolis, Furber SIs. Co. Inc. ...... 612-681-3620 
MO Creve Coeur, Hill & Co ................ 314-432-1136 
NJ Ridgewood, Ballou, Inc. ............... 201-444-6990 
NY Rochester, Canavan-Scanlon ......... 716-424-1830 
NY Syracuse, Canavan-Scanion .......... 315-437-1271 
NC Charlotte, J. Rudisill Assocs. ....•...•. 704-377-6901 
OH Cincinnati O.H. Bromberg & Assocs. .. 513-771-9333 
OH Cleveland, Brown Elect Prod. ......••. 216-331-2072 
OH Dayton, KW EIctm. Sis. ............... 513-8fID.2150 
OH Dayton, O. H. Bromberg & Assocs. .... 513-434-8768 
PA A1Hson Park, KW Electm. Sis. ......... 412-467-4300 
PA Washington Crossing, DVS Co. .... ". 215-493-4642 
TN Brentwood, Austin Brown Assocs. Inc. 

.................. , .................... 615-373-2068 
TX Dallas, Glidden Electro Equip. ......... 214-341-0810 
TX Houston, Glidden Electro Equip. ...... 713-681-1415 
WA Mercer Island, Andsrsen Assocs. • . . •. 20&-232-<l464 
WI Elm Grove, Key Entpr. . ............. ," 414-784-3390 

Local DistributDIs 
AL Montgomely, Southem Controls .•.... 205-217-5030 
CA Burlingame, campbell & George ...... 415-697-2965 
CA Chatsworth, POCO SIs. ............... 81 &-700-8727 
CA San Jose, cazco Sis. ................. 40&-283-6503 
CO Denver, CSlD Inc. ..................... 303-282-9594 
CT Hartford, L E Whelan Co. ............. 203-246-5694 
CT New Haven, Green Shew Co. ......... 203-397-0710 
FL Oviedo, Dixie Sis. ..................... 305-365-5211 
L Chicago, Nedco EIctms. .............. 312-286-5565 
L Chicago, New8lk Ek:!mS. ............. 312-83&-4411 
L Northbrook, Classic Comps. Supp. ,'... 312-272-9650 
IN indianapolis, Graham Elctms. ......... 317-634-8202 
KS Edwardville,C. Tenriant&Sons ....... 913-441-1801 
MA Boston, Apparatus Svc. ............... 617-787-1300 
MA Newton, Green Shaw Co. ............. 617-969-8900 
MI Southfield, Michigan Lectrois Corp. ... 313-353-1350 
MN Minneapolis, Northland EIec. Supp. ... 612-341-6100 
NH Hudson, C & H EIctms. ........ : .. .... 803-862-1133 
NY Syracuse, Baldwin Hall ...... .. .. .. ... 315-463-9251 
NY Whitestone, Power Electro Supp. Co. 

.................................... , .. 212-767-1447 
NO Charlatte, Joyce Sis. Co. .............. 704-377-1 ssi; 
OH. Cincinnati cartesse Corp. ..... , .... :. 513-385-7700 
OH Dayton, Duellman EIec. ............... 513-461-5010 
OH Dayton, Stotts Friadman Co. .......... 513-29&-5555 
OH Solon, REH Electrns. .................. 216-24&-1836 
OH Valley View, New8lk EIctms. .......... 216-447-6880 
OR Portland, Taylor E/ec. ..... .' ........... 503-233-5321 
PA Washington Crossing, Riverside Camps. 

....................................... 215-493-5228 
PA West Chester, West Chester Elec. & EIectm. 

....................................... 215-696-7500 
TN Chattanooga, Techni-Tronics ......... 615-875-5449 
TX Dallas, Geeco Sis. Co. ................ 214-341-2626 
VA Charlottesville, Va Radio Supp. Co. Inc. 

....................................... 804-296-4184 
VA Richmond, General Elec. Supp. .. • .... 804-35&-4941 

HEINEMANN ELECTRIC CO. p.o.' Box 68OD, 
Lawrenceville, NJ 0864&-0800. Tel: 809-882-4800 

HErTZ, KARL., INC. P.O. Box 427, WoodSide, NY 11377, 
Tel: 71&-565-0004; EmpL: 15 

HELICAL PRODS. CO. INC., Box 1069, Santa Maria, CA 
93456, Tel: 805-92&-3851, TWX: 910-351-5856; FSO No.: 
13201; EmpI.: 55 

HELIONETICS, INC., DECC Div •. 17312 Eastrruin Sl, 
lrvine,.CA92714, Tel: 714-546-4731,800-421-7915, TWX: 
910-595-2829; SIs. Mgr: R S. Tullock 

HELLESENS BATIERY ENGRG., INC. A/S 

, 
Hellesens. 1836 Hyde Park Ave., Hyde Park, MA 02136, 
Tel: 617-361-7555, Telex: 294116 BOSTELEX; FSC No.: 
617-361-1835; SIs. Mgr: James Epstein 

HELM INSTR. CO. INC. 1387 Dussel Drive, Maumee, OH 
43537, Tel: 419-893-4356, Telex: 2&-6078 

HENES PRODS., 4301 E Madison St, Phoenix, AZ 85034, 
Tel: 602-275-4126; EmpI.: 25 

HENSCHEl., General Signal Corp., 9 Hoyt Drive, P.O. 
Box 30, Newburyport, MA 01950, Tel: 617-462-2400, 
Telex: (RCA) 294074; FSO No.: 28199;Multlple; Empl: 190 

HERAEUS-VOLKERT INC. 222-34 96th Ave., Queens 
Village, NY 11428, Tel: 212-464-8400, Telex: 142338; 
Empl:250 

HERBERT PRODS. INC. 180 Unden Ave., Westbury, NY 
11590-0384, Tel: 516-334-6500, TWX: 510-222-5983; 
EmpL: 98; Sis. Mgr: L C. Peshkin 

HERMETIC SEAL., 4232 Temple City Blvd, Rosemead, CA 
91770, Tel: 81&-283-0411, TWX: 910-587-3352; FSC No.: 
04820; Empl: 220 

HERMETIC SWITCH, Box 1325, Hwy. 92, Chickasha, OK 
73018, Tel: 405-224-4048, Telex: 796125 Hermetic CKSA; 
Empl: 150; SIs.Mgr:ERAndrus ............. 801592 

Local Sales Offices & Reps 
CA Arcadia, V. Gatt & Assocs. ............ 816-44S-9728 
CA San Diego, V. Gatt & Assocs. ......... 612-272-8452 
GA Atlanta, Electro Technlg. Prods. ....... 404-456-4427 
MD Timonium, Heller Sis. """""""'" 301-252-4780 
MA Canton, New England Elctrn SIs. ..... 617-62&-4835 
MN Minneapolis, Paterson Sis. & Assocs. . 

....................................... 612-944-0030 
NY Oceanside, Currentlnds. .............. 51&-67&-3895 
NY Rochester, Electronic Mktg. Assocs. .. 716-427-811S 
OR BeavertOn, LD Elclms. ................ 503-649-8556 
PA Furlong, Avenir ........... ,............ 215-34&-6290 
TX Austin, R. F. Kimbell Co. .. . . . . . . . . . . .. 800-442-4506 
TX Houston, R F. Kimbell Co. ............ 713-84Q-0590 
TX . Richardson, R F. Kimball Co. ......... 214-231-3447 
WA Snohomish, LD Elctms. ............... 206-56&-0511 
WA Spokane, LD Elctms. .... (Boise, 10 #) 20&-343-2741 

HERTNER DN. 12890 Elmwood Ave., Cleveland, OH 
44111, Tel: 216-252-4242, Telex: 9&-5552; EmpI.: 125; 
Sis. Mgr: s. Steven 

HERTZ FIL TEA, 3 Aerial Way, Syosset, NY 11791, Tel: 516-
822-4770; Empl.: 22 

HEURIKON CORPORATION, 3201 Latham Dr. 
MiIdison, WI 53713, Tel: 800-356-9802, 60&-271-8700, 
Telex: 469532; Empl: 80; Sis. Mgr: Ed DeWitt 
.........•....................................... 1)01091 

Local Sales Offices & Reps 
AL Huntsville, Magaro & Assocs. .•..•.... 205-682-0827 
AZ Tempe, Mar Tech Assocs. ............ 602-966-4944 
CA Concord, QuaRech .................... 415-680-1800 
CA N. Hollywood, Qualtech ............ '" 81&-765-1419 
CA Orange, Qualtech """""""""'" 714-639-9820 
CA Palo Alto, Qualtech ................... 415-494-9060 
CA San Diego, Mesa Engrg. & Sis. ........ 619-27&-8021 
CA Sunnyvale, Qualtech .................. 40&-732-4800 
CO Aurora, Par Assocs. ................... 303-363-6836 
CO Denver, PAR Assocs. ................. 303-371-4140 
GA Atlanta, Magaro & Assocs. ............... 404-451-6862' 
IN IndianapoUs, CMP, Inc. ................ 317-844-4175 
KS Kansas City, Panatek ................. 913-362-3349 
KS Prairie Village, PanaJek ............... 913-362-3349 
MD Rockville, Spectro Assocs. ..•..•...... 301-294-9770 
MA Brockton, Caner-Hayes, Inc. .......... 617-536-0598 
MA Canto" caner-Hayes, Inc. ............ 617-62&-1997 
MA ConCOld, Daner-Hayes, Inc. ........... 617-62&-1997 
MA Waltham, Caner-Hayes ............... 617-894-7290 
MA Wayland, Caner-Hayes, Inc. ........... 617-655-0868 
MA Weston, Caner-Hayes, Inc. ............ 617-891-5548 
MI Detroit, CMP, Inc. ..................... 313-477-nOO 
MN MlnneapoUs, Micro Resources Corp. .. 612-830-1454 
NJ Glen Gardner, Caner-Hayes, Inc. ...... 201-537-4534 
NJ sCotch Plains, caner-Hayes, Inc. ..•... 201-689-4515 
NM Albuquerque, Mar Tech Assocs. ...... 505-621-2775 
NY Brewster, caner-Hayes, Inc. ........... 914-279-2168 
NY Rochester, Caner-Hayes, Inc. .......•. 71'6-268-0921 
NC GreensbOro, Magaro & Assocs. ....... 919-294-4783 
OH CinCinnati, Applied Data Mgml ........ 513-579-8108 
OH Cleveland, CMP, Inc. .................. 216-779-5100 
OH Dayton, CMP, Inc. ..................... 513-836-0951 
OK StIllwater, Acudata, Inc. .. .. .. .. .. .. ... 405-743-1868 
PA Doylestown, caner-Hayes, Inc. ..•.•... 215-345-6056 
PA Pillsburgh, CMP, Inc. .................. 412-372-4415 
TX Dallas, Acudate, Inc. ................ ,. 214-424-3567 
TX Houston, Acudata, Inc. ................ 713-580-2451 
TX Plano,Acudate ....................... 214-424-3567 

HEWLET 
TX Austin, Acudata, Inc .... ,' .............. 512-47&-1018 
UT Centerville, PAR Assocs. ' . . . . . . . . . . . . .. 801-282-8145 
UT SaR Lake City, Par Assocs. ........... 801-537-1900 
VT Wh~e River JunctiOn, Daner-Hayes, Inc. 

....................................... 802-285-5280 
WI Madison, Heurikon Carp. .............. 606-271-8700 
Inti i Japan, Tokyo, NPS, Inc. ...... ' ...... Telex-781127832 
Inti UK, Thame, Oxon, Thame Sys. Ll 

.......................•......... 011-44-84-421-5471 
Inti W. Germany, Munchen, Tekelec Airtronic 

........ " ........................ 011-49-89-59-4621 
Can Nepean, OnL Multllek, Inc. ............ 800-267-1070 
Can Ottawa, Multllek, Inc. .................. 613-226-2365 

HEWLElT-PACKARD CO. P.O. Box 301, 815 Southwest 
14th Sl, Loveland, CO 80537, Tel: 303-667-5000 

HEWLElT-PACKARD CO., 1620 Embarcadero Ad., 
Palo Alto, CA 94303, Tel: Call Local SIs. 0If.; Empl.: 68,000 
.......................... " ., ........ , .... 001853-1656 

Local Sales Offices & Reps 
AL Birmingham ...... .. .. .. .. .. .. .. .. .... 205-681-6802 
AL Huntsville .. .. .. .. .. .. .. .. .. .. .. .. .... 205-830-2000 
P;z Phoenix .................. .. .. .. .. .... 602-273-8000 
P;z Tucson ............................... 602-573-7400 

. CA Brisbane ............................. 415-330-2500 
CA Fresno ............................... 209-252-9852 
CA Fullerton .. 'f"""""""""""'" 714-99&-6700 
CA Goleta ................................ 805-967-3405 
CA Lawndale ............................. 213-970-7500 
CA Los Angeles .......................... 213-843-7500 
CA 'PaloAlio ............................. 415-857-6000 
CA Sacramento .......................... 916-929-7222 
CA San Diego """""""""'''''''''' 714-279-3200 
CA SanRamon .......................... 415-83&-5900 
CA SantaAna "'''''''''''''''''''''''''' 714-641-09n 
CA Santa Clera .......................... 40&-98&-7000 
CA Westlake Village .............. """," 213-70&-8800 
CO Englewood ........................... 303-649-5000 
CT Bridgeport ............................ 203-371-6454 
CT Wallingford ........................... 203-285-7801 
FL Fl Lauderdale ........................ 305-973-2600 
FL Jacksonville.. .. .. .. .. .. .. • .. .. .. .. ... 904-39&-0663 
FL Orlando .............................. 305-859-2800 
FL' Pensacola ............................ 904-476-8422 
FL Tampa ........ ' ....................... 813-884-3282 
GA Atlanta ........................... " .. 404-955-1500 
HI Honolulu ............................. 80&-526-1555 
IL Bloomington.. .. .. .. .. .. .. .. .. .. .. .... 309-682-9411 
IL Chicago .............................. 312-930-0010 
IL Naperville ............................ 312-357-6800 
IL Rolling Meadows ..................... 312-255-9800 
IN Carmel ............................... 317-844-4100 
IA Cedar Rapids ......................... 319-390-4250 
IA West Des Moines .................... 515-224-1435 
KY Louisville .................... "....... 502-42&-0100 
LA Kenner ............................... 504-467-4100 
MD Baltimore ............................. 301-644-5800 
MD Rockville ............................. 301-94&-6370 
MA Andover ... ' ........................... 617-682-1500 
MA Lexington ........................ , ... 617-681-6960 
MI Grand Rapids ........................ 616-957-1970 
MI Novi .................................. 313-349-9200 
MI Troy .................................. 313-843-8474 
MN StPaul ............................... 612-644-1100 
Me Bridgeton ............................. 314-344-5100 
Me Kansas City .......................... 816-941-0411 
NE Omaha ; .............................. 402-334-1813 
NJ Paramus ......................... " .. 201-265-5000 
NJ Piscataway ........................... 201-981-1199 
NM Albuquerque ...... : .. .. .. .. .. .. .. .... 505-282-1330 
NY Albany ............................... 516-459-1550 
NY Clarence ............................. 716-759-6821 
NY Fairport ............................... 716-223-9950 
NY Liverpool ............................. 315-451-1620. 
NY Manhattan ............................ 212-971-oBOO 
NY Syracuse ................ .' .. " ........ 315-455-2468 
NY Wh~e Plains ........................ " 914-694-6100 
NY Woodbury ............................ 516-921-0300 
NC Cary .................................. 919-467-6600 
NC Charlotte ....... .' ..................... 704-527-8780 
NO Greensboro ..... ~ .................... 919-852-1800 
OH Cincinnati' ............ " .............. 513-891-9870 
OH Cleveland ................... " .. , .... 216-243-7300 
OH Miarnlburg.. .. .. .. .. .. .. .. .. .. .. .. .... 513-859-8202 
OH Westerville ........................... 614-4;l6-1041 
OK Oklahoma City ...... .. .. .. .. .. .. .. ... 4Q5-446-9499 
OK Tulsa ..... /_ .......................... 91&-685-3300 
OR Wilsonville.. .. .. .. .. .. .. .. .. .. .. .. .... 503-682-8000 
PA Harrisburg ............................ 717-657-5900 
PA Pittsburgh ............................ 412-762-0400 
PA Valley Forge .......................... 215-686-9000 
SO Columbia ............................. ~732-0400 
SC Greenville .................... " ...... 803-297-4120 
TN Knoxville ..................... ~ ....... 615-986-4747 
TN MemphiS ............................. 901-346-8370 
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HEWLET 
TN Nashville ............... : ............. 815-255-1271 
TX AustIn ••..•••••....•••....•.•••.•.•.•• 512-635-8771 
TX EI Paso •.....•......•..........•...... 915-~ 
TX Fort Worth •....•••••...•.•••..•.•.•••. 817-232-9500 
TX Houston •.....•...•.•. : . . . • . • . . .• . . . •. 713-776-8400 
TX Irvine ..•............••....••.•... , .•....• 214-556-1950 
TX Richardson .................... : •..... 214-231.:el0l 
TX' san Antonio ....•.•.•..•....•• c ..•. '. .. 512-494-9336 
UT Satt Lake City •........•.............. 801-974-1700 
VA .Richmond ..•.......•..•.•.....•...... ~747'7750 
WA Bellevue.... . . . . • . . • . . . . . • • . . . . .• . • . •. 206-843-4000 
WA Spokane ..•.........•........•..•... :. 509-922-7000 
WV Charleston ......... , .....•... : . . . . . .. 304-925-0492 
WI Brookfield .. . • . . . . . . • . . • . . . . . . . . . . . . •. 414-784-8800 

HEXACON ELEC., 161 W. Clay Ave., Roselle Park. NJ 
01204, Tel: 201-245-6200, Telex: 13-8612; ErnpL: 150; 
Sis. MgT: Robert L'Miller .. c ••.••• : •.•••.•.•••.• Cel738 

Local Sales Offices & Reps 
AL Huntsville, BJR Mfrs. Reps. .... ,. . . . .• 205-861-3569 
AZ Tucson, Ross. IV Assocs. .........•...• 602-299-1425 
CA Newport Beach. RosS IV Assocs. ..... ·714-650-5542 
CA Sunnyvale, J. F. Pell Co. .............. 408-730-5869 
CO Uttleton. PrOduclion EqUip. SIs. . . . . . .. 303-795-5022 
CT E. Woodstock. H & M Assocs. ......... 203-928-9442 
FL Merritt Island, J. A Kennedy Co. ... . .. 305-452-9821 
IL Elk Grove Village. Bradley Reps. .....• 312-221H1450 
IN IndianapoliS; Bradley Reps.lnd. ....... 317~1-3106 
MD Phoenix, B&W Mktg. .................. 301-592-8907 
MN EdIna. Pee/Levi ...................... 61'2-944-8540 
NJ Jersey City, Dunn & Bryan ............ 20101163-4478 
NY New Hartford, V. Clair .... ; ............ 315'735-8122 
OH Solon. KDF Co .....•....•............. 216-248-8010 
OR Gladslone, Northcoasl Mlrs. Agy. II .... 503-657-9427 
PA Wesl Chester, B&W Mktg. , ............. 215-892-7155 
TX Osllas, P. J. Scanlon ....•............. 214-231-4661 
WA Seattle, Northcoasl Mlrs. Agy, .•....... '206-264-5024 
EXP NY, New York, W. D. Blood & Co. ..... 212-344-0210 

HEYCO MOLDED PRODUCTS. Box 160, Kenilworth, 
NJ 07~ Tel: 201'245-0033, 800-526-4182, Telex: 
844771; FSC No.: 26520; Empi.: 135 ........... C.1227 

Local Distributors 
Inll Australia, Kilkenny, Werner EtCtrn. Inds.· .... 268-2766 
inti Austria, Braunau/Inn, Albert Berner ..... 07722'2211 
Inti B8lgium, Bruxelles, N.V. BelumaSA ... 02-427-42-15 
Inll Denmark, Harlev, Harttung Fasteners AlS 

................ : ....... , ................ 02CfW.,11-QO 
Inti England, Wirnbome, Heyco MIg. ...... 0202-89-68-28 
Inti Finland, Tampere, UnHed Shoe Nlach. ......... 28-160 
Inti France, PariS, M.F.OM ....................• 205-87-39 
Inll Germany, Giessen, Heyman MIg. ....... 0641-16250 
Inti Hong Kong, North Point.S & T Entprs. ... 5-764-0921 
Inll ' Isree~ Tel Aviv, Helel Trading Ltd. ......... .'. 216-157 
Inti hilly, Milan, Elektrozubehor .•........... ,02-74-90-541 
inti Japan, Tokyo, Hakuto Co. Ltd. .......... 03-341-2611 
1(111 Korea, Seou~ Phoenix Corp. ................ 261-5788 
Inti Mexico: Mexico City, Retenes y ~ipnes Ind. 

.......•............. : .......•.... /. ...... 5-7~3 
Inti Nelherlands, Diemen. Onkenhout & Onkenhout av . 

. . . . . . . . . . . . . . . . . . . . . . . • . . . .. . . . . . . . •. .. 020-90-40-40 
'inti Norway, Oslo, UnHed Shoe Mach. ....... 02-21-86-50 
Inti S. America, Columbia· Cordoba, Ira Export 

.................... : ........................ 40-4648 
Inti Singapore, 1334, S & T Entprs. .... .. • .. ... 745-9235 
Intl Soulh Africa, Durban, Thr8fH) Agencies ..... 23-42-81 
Inll. Soulh Africa, Johannesburg, Three-D Agencies 

................ , . . .. . . . . . . .. .. . .. . .. . . .. . ... 625-5065 
Inti Soulh Africa, Port Elizabeth, Three-D Agencies 

............................................... ·'52-1644 
Inll Sweden. Orebro, UnHed Shoe Mach. ... 019-12-42-30 
Inll Switzerland, Hunzenschwil, Agro AG ...• ;. 064472-61 
Inti Taiwan. Taipei, Shigma Inc. ................ 771'3403 
Can Toronto, Ont, Cords Canada .......... 416-787-1114 

HGA ELCTRNS .. 519 S. Fifth Ave., Ml Vernon, NY 10550, 
Tel: 914-664-5393; Empl.: 2 

ManufaCturers and Sales Offices Directory 
HH CONTROlS CO. INC. 16 Froat St, AllIngton, MA 

02174, Tel: 617-646-2626; EmpI.: 13 

HHK IND., Telan Int.. Ate. 611, P. a Box 690, 
P1umeteadvllle, PA 18949, Tel: 215-768-0990; SIs. MgT: 
Fred Yodis; Dist. MgT: Fred Yodis 

HICKOK ELEC. INSTR.. 10514 DuPont Ave., Cleveland, 
. OH44108, Tel: 216-541\B080, TWX: 81D-421-8286; Empl.: 
450; Sis. MgT: Norm Holliday; Dist. Mgr: Jeff Snider 

HICO HORIZONS INn. CO. See Maxon Prec~on 
Motors 

HI G, CO. INC.. 560 Sprirlg St, Windsor locks, CT 06096, 
Tel: 203-62:}2481 .' . 

HI-G COMPANY, A Subsidiary of Nytronics Inc., 
. 101 Locust St, Hartford, CT 06114,Tel: 203-522-8600, 

Telex: 643394, TWX: 710-425-1379; FSC No.: 02269;" 
'EmpI.: 550; SIs.Mgr: J. ParsOns ......... 801398-1401 

Local SaIe8 Offices & RepS 
AL Huntsville, L & D Inc. ............ :' .... 205-637-1469 
AZ Phoenix, WesIl:ep ..................... e02~997-8899 
CA Anaheirn, Westrep .................... 213-404-3681 
CA San Diego, Westrep ........ : .......... 619-566-6560 
CA SaIIIa Clara, Westrep ................. 408-988;8633 
CO EngIewood,Omega ............. , ..... ~782-1921 
FL Melbourne, Beacon ......... '.. .. .. .... 305-72,4-8010 
IL Highland Park, Bransky Sis. •......•..• 312-433-2375 
IN Fo.:!Wayna.Given Corp. .............. 219-432-5585 
IA Cedar Rapids,t.orenz Sis. ............ 319-377-4666 
KS Overland Park, Advanced Tech. SIs. ... 913-642-8875 
MO Pik9sville, IrTiagitron SIs. Co. .......... 301-521-2020 
MA Woburn, Astrorep New England ........ 817-938-6692 
MI Ann Arbor, Elliott SIs. Co. .. ........... 313-662-4087 
MN 'StPaul,Repco , .................... c. 612-642-2628 
MO St Louis, Advanced Tech. SIs. ........ 314-678-2921 
NE' Lincoln, Lorenz Sis: ................... 402-475-4680. 
NJ Perth AI'nboy, Astrorep ................ 20,-826-6050 
NY Babylon. Astrorep ..................... 516-422-2500 
NY' Fayetteville,' TrHeeh Elctms. ......... 315-446-2881 
NY Ronkonkoma, Hallmark EIctms. ....... 516-737~ 
NC Greensboro, L & 0 Inc. .... .. .. .. .. ... 919-292-3.201 
OH Miamisburg, Elctrns. Comps., Inc. ..... 513-~0 
OK Tulsa, Bonser·Philhower SIs. ......... 918-744-9964 
OR Wilsonville, RTS ...................... 503-638-5670 
TX Richardson, Bonser· Philhower ·SIS. .. 214-234-8438 
WA Vashon, RTS ......................... 206-285-1363 
WI Cedarbt:"Q. Bransky Sis. .............. 414-377-6637 

Local Distributors 
AL Huntsville, Hallmark Elctrns. .......... 205-637-8700 
AZ· Phoenix, Hallmark EIctms.. ......•..... 602-243-6601 
AR Little Rock, Electro Entprs. •.•...•. ,... 501-664-9207 
CA Chatsworlh,IEC/Jaco ................. 818-998-2200 
CA San Diego, Hallmark Elctms. .......... 619-268-1201 
CA San Jose, Cypress EIctms. ......•..... 408-945-8400 
CA Sants Ana, NorsLan Elctrns. ........... ' 714-250-4903 
CA Sunnyvale, Bellinds. .................. 408-734-8570 
CA Torrance, Cypress Elctrns. ............ 714-761-3366 
CA Tustin, Hallmark Elctrns. .•............ 714-669-4700 
CO Englewood, Hallmark EIctms. ...•.•... 303-790-1662 

TX Dallas, Hallmark EIcIrnIL .............. 214-341-1'147 
TX Houston. Hallmark EIcIrns. ............ 713-781-8100 
UT Satt Lake City, Bell Inda. ............... 601-972-8969 
WI New Berti'} Classic Cornps. ......... :. 414--786-5300 
WI Oak Creek, Hallmark EIctms. ........... 414-7610:1000 
Can Toronto, Oesigntronlcs ....... , ........ 416-936-0196 

HIGH ENERGY, Lower VaHey Ad., Parkesburg, PA 19365; 
Tel: 215-593-2600, Telex: 759866, Twx; 51~; 
ErnpL: 100 

HIGHLAND ll'CHNOLOGY, INC. 320 Judah Street, San 
FrancIsco,cA94122, Tel: 415-753-5814 

-.....:. ....... -- Advertisement ----

Electronic enetgy metering products for com. 
merciall and! industrial applications. Product, 
line! includes packaged voltiamp/watt/kmh, 
meters' with local. display, d~ta. logging, 
and integral RS232 or modem. Also 
available are remote-readable pulse count 
me.ers; PC-baSed headend compu.ers, and 
data acquisition/trend/billing software. 

Local Sales OffICBS & Reps 
CA Pleasanton, Pluta & Assocs., Inc. •..•.. 415-629-9020 

HIGH REI. BUR~IN, Riverside Assoc.lnc., 2326 Kruse 
Dr., San Jose, CA 951ill, Tel: 408-946-1300; EmpI.: 18 

HIGHTEMP RESINS,INC. 225 Greenwich Ave. Stamford, 
CT 06902, Tel: 203-357-7401; EmpI.: 5 

HIGH VOLTAGE ENGRG. CORP., s. BedfordSt, 
Burlington, MA 01~ Tel: 617'272-.1313, TWX: 710-332-
0245; Empl: 750 . 

HILEVEL TECH., INC., 16902 Bardeen Way, Irvine, CA 
92715, Tel: 714-752'5215, Telex: 655316;. SIs. MgT: 
NoIbert Laengrich 

HILTON INDUSTRIES, INC. Div. of Core Industries. 
1177 cattlemen Road, Sarasota, FL 33582, Tel: 813-371-
2600, TWX: 810-864-4363; EI11lI.: 125; Sis. Mgr: F. 
Moloney 

HIL TRONICS CORP. 111 S. Liberty Dr. S10ny Pt. NY 
., 0960, Tel: 914-942-1222 

CT Branford, AC.L ...........•........•... 203-481-9335 HIPOl'RONICS, P.O. Drawer A, Brewster, NY 10509, Tel: 
cr WalHngfOrd, Hallmark Elctrns. .....•... 203-269-0100 914-279-6091, Telex: 425476 (Ams. Beck:Hipo UI), TWX: 
FL CI~afer, Hallmark Elctrns. ......... 305-530-4543 710-574-2420 (Ams. Back:Hipo Brws NY); Empl.: 200; SIs . 
FL Ft Lauderdale, Hallmark EIctms. ...... 305-971-9260 MgT: Sieve Peschel ..... '. A.2154-2156;.Dol23a.1240, 
FL Qrlando. Hallmark Elctrns. ........ ; ..... 3Q5-855-402O 1658.1659,1934.1935 
GA Norcross, Hallmark Elctms. ...... :.... 404-447-8000 
IL, Bensenvilt8; Hallmill1< Elctrns. ... : .. : .. 312-860-3900. Local Sales Offices & Reps 
IL . Northbrook, C.lassic Cornps. .. ........ 312-272-9650 . AL Birmingham,E. J. Ruth Assocs. .. , .... 205-979-0880 
IN ,Indianapolis, Classic Comps. .......... 317-872.,4777 AZ PhoeniX: auaHech' .................... 802-998-1648 
KS L8n!lxa, Hallmark EIctms. ............. 9.13-886-4747 CA Pasader)a, RDX Corp. ... :............ 213-881.3451 
KS Wichita, Lee Prods. .: ................. 316-264-2172 CA San Diego, RDX Corp. ....... , ........ 619-292.7744 
MD Columbia, Hallmark Elctrns. ........ '" 301-968-9600 CA Sunnyvale, RDX Corp. ....... : ...... '.. 408-734-45OQ 

'MA WaItham,.~ Elctm. Distrs. .......... 617-2:te-:2424 R Co. 
MA Woburn, A.C.L EIctms. : ............... 617:935-7230 CO Denver, E. C. udy ............... 303-433-1066 
MA Woburn, Hailmark"Elctrns. ............ 617'935.9771 CT Meriden. Abbott Allison Co ............ 203-48HJ405 ' 
MN BIoominQIon, H8Jlmark Etctms. ........ 612-634-3223 FL Ft Lauderdale, Powercom Engrg, Corp. . 
MN StPaul,RagonEIctms. ............... , 612-642-2628 ... :: ................... ;: ....... : ....... ~ 
MO Maryland Heights, Hallmark EIctms. ... 314-291-5350 HI Honolulu, a F. Wittenberg ... . . • . . . . .• 608-633-1802 
NJ Cherry Hill. Hallmark Efctms. .. , ....... 809-424-7300 IL Hawthorne Woods, Ryl\n & AssoCs. .... 312-438-2905 
NJ FairLawn,RelaySpeciallies .......... 201-797-3313 IN Ossian.ScienceSIs. .. : ................ 219-822-7363 
NJFairfiekl, Hallmark Elctrns. ............ 201-575-4415 KS St Louis, FotzgeraId ~s. Co ........... 314-862-1660 
NM Albuquerqoe, Bellinds. ............... 505-292-2700 MN~Edina;Ainslieeo: .. : ........ ; .... :.: .. 612-920-2996 
NY Farmingdale, Midway .... ,............ 516-293-6600 NJ East Orange, Friedman Assocs. ....... ' 201 '964-6200 
NY Hauppauge, J"!,,, EICtms. ............. 516-273-5500 NM Albuquerque, Hewitt & Assocs. ....... 505-~1746 
NY Hauppauge, Sherbum EIctms. ' ........ 516-231-4300 NY Cazenovia,·PeterOeCewAgy ......... 315-655-8602 
NY Lynbrook, P_1ess Redio Corp. ....... 516-593-2121 PA DowningtoWn, Kenn EberI.Hipotronics' 
NY Ron Kon Korna, Hallmark Elctrils. ..... 516-737-0600 ........... : ......................... :. 215-268-5898 
NC Raleigh, H8Jlmark Elctms. •.•...•..••.. 91~2-4465 TX Richardson, Hipolronics-Dusty Arnold 
OH· Solon, Hallmark Elctms. .. .. .. .. .. .... 216-349-4632 c 
OH WosterviIIe,HallmarkElctrns. ......... 614-691-4555 ........................... , ........ , ... 214-644-7607 
OK Okla/1Oma City, Electro Entprs. ........ 405-478-1752 WA BelleVue, TilPI' Engrg. Sis. Corp. ....... 206-747-5400 
OK Tulsa, Hallmark EIctms. ......•....•..• 918-665-3200 Can Scar~h, Ont,.Aa Chance of Can. . 
TX Austin.HallmarkEIctms. ......... " ... 512~7-2814 ..... , ............ :., ................... 41IH59-1144 
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L • ..JONES 

HIRAM JONES ELCTRNS., 11607 Vanowen St, No. 
Hollywood, CA 91605, Tel: 213-875-0213; FSC No.: 04887; 
Empl: 8 ................................... C.1228-1231 

/.Dcal Distributots 
TX Houston, Lenart Co. . .........•....... 713-225-1465 

Hirslhmann 
RICHARD HIRSCHMANN OF AMERICA. Industrial 

Row, Riv8rdale, NJ 07451, Tel: 201-835-5002, Telex: 
133576; SI8, Mg,: C. Patten ..•..•....... C.1232-1237 

HISONIC, INC-, 249 N. Troost, P.O. !!ox 1130, Olathe, KS 
66061-1130, Tel: 913-762-0012, Telex: 4-2562; FSC No.: 
11402; Empl.: 130; 818. Mg,: W. S. Bonebrighl 
, .............................•........ : .. A-1B10, 2157 

Local Sales Offices & Reps 
AL HuntsVille, MacKay, Smith & Assocs. .. 205-539-8000 
AZ Scottsdale, Arcom SIs., Inc. .•......... 602-947-5745 
FL Ft Lauderdale, MacKay, Smith & Assocs. 

.... . . ....... . . . .... .. ... . .. . ...... . . .. 305-467-3868 
FL Madeira Beach, MacKay, Smith & Assocs. 

...........•......•.................... 813-393-7144 
FL Orlando, MacKay, Smith & Assocs. ... 305-277-1513 
FL St PetersbUrg, MacKay, Smith & Assocs. 

..•.........•.....•.....•.........•.•.. 813-393-7144 
ClA Atlanta. MacKay, Smith & Assocs. •.... 404-449-7444 
KS Shawnee Mission, Florence & Meyer 

..•.•...•......•........•......•.•..... 913-722-5210 
MO St Louis, Florence & Meyer ........... 913-722-5210 
NC cary, MacKay; Smith & Assocs. ....... 919-467-5400 
NC Charlotte, MacKay, Smith & Assocs. .. 704-372-1188 
NC Raleigh. MacKay, Smith & Assocs. ..•. 919-851-5000 
TX Houston, AID EIctms. ......•..•....... 713-777-3682 
TX Irving, AID EIctms. .............. ,. •... 214-259-4761 

HITACHI AMERICA. 1800 Bering Dr., San Jose, CA 95112, 
Tel: 408-292-6404, Telex: 17-1581 .. TWX: 910-338-2103; 
Sis. Mg,: JackClrdway; DisI. Mg,: Michael Barthman 

HITACHI AMERICA. LTD. 59 Route 17 South, Allendale, 
NJ 07401, Tel: 201-625-8000, Telex: (WU) 642734; SI8. 
Mg,: William J. Pearson 

HITACHI DENSHI AMERICA LTD., Test & Meas. Div., 
175 Crossways Pkwy. W. Woodbury, NY 11797, Tel: 516-
921-7200, TWX: 510-221-1899; EmpL: 110 

HI-TECH COMPONENTS, Mitsubishi 
International Corp., 520 Madison Ave., New York, NY 
10022, Tel: 212-605-2607; EmpL: 10; S/S.Mg,:BiIIAdikes; 
Dist. Mg,: Fred Weiner .....•.. A-2018-2019; 801239 

Local Sales Offices & Reps 
AL Huntsville, Beacon SIs. Co. . . . . . . . . . .. 205-881-5031 
AZ Tucson, WJM Sis. Co. .•.............. 602-888-4847 
CA San Diego, De Pierre & Assocs. .•..... 619-578-2555 
CA San Jose, Q.C.I. .•......•.............. 408-942-1070 
CA Tustin, S.C.s.C.s.C ........•........•.. 714-731-9206 
CT Southington, The Orion Grp. .......... 203-621-8371 
FL Boca Raton, Beacon SIs. Co. ....... .. 305-392-3500 
ClA Atlanta, Beacon SIs. Co. . . . . . . . . . . . . .. 404-258-9640 
IL Rolling Meadows, Eagle Tech. SIs. .... 312-991-0700 
MA Wakefield. The Orion Grp .......•..• ,. 617-245-5220 
MI Nov~ Action Camp. SIs. ......•......•. 313-349-3940 
MN St Paul, State of The Art Comps. ..... 612-646-8178 
NY Great Neck, F & F Metro, Inc. . . . . . . . .. 518-482-4080 
NY Syracuse, Leonard D. Allen, Inc. ....... 315-437 ·B387 
NC Raleigh, Beacon SIs. Co ............... 919-787-0330 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4880 
TX Richardson, OM Sis., Inc. ..•.......... 214-690-6746 

HI-TECH, INC., 3600 16th St, ZlOn,lL 60099, Tel: 3t 2-746-
2447; EmpL; 35 ..•.....•.....•.............•... Co1642 

Local S81es Offices & Reps 
AL Birmingham, Wade Prods. ..... . . . . . .. 205-822-5546 
AR Fort Smith, Electro-Related Prods. .... 501-452-4030 
CA San Francisco, Serra Assocs. ....••... 415-964-4300 
CA Woodland Hills, Glenn M. Stevenson Co. 

•...............•...............•...... 213-348-5506 

co Denver, Palmer Assocs. .. . . . . . . • . . . .. 303-233-9423 
CT South Windsor, Maher Assocs. . . . . • .. 203-644-2481 
FL Orlando, AlcOtt Prods. Co. .. . . . . . . . . .. 305-295-5457 
KS Derby, Jay-Len Assocs. .........•..... 316-788-1594 
MA Lynn, Maher Assocs. ...•..•........... 617-581-3244 
MI Sheridan, MacDougall and Assocs. ... 517-291-3334 
MN Minneapolis, Elee. Comp. Sis. .......•. 612·933-2594 
NJ River Edge, Maher Assocs. . . . . . . . . . •. 201'261·2225 
NY Rochester, Tally Assocs. , .....•.....•.. 716-323-1210 
NC Fairview, Maher Assocs. ..•..•.....•.. 704-628-2191 
OH Seven Hills, Nenaoat Entprs. .......... 216-524-4293 
OR Beaverton, Gauss Inds. ............... 503-629-9692 
TN Chattanooga, Wade Prods. Co. ....... 615-266-2262 

IlIHI~ 
HITRAN CORP., Agex. Rle. 31, RD 5-65, Flemington, NJ. 

08822, Tel: 201-762-5525; Telex: 833701 I AGEX/FLEM; 
FSC No.: 27672; EmpI.: 120; SI8. Mg': Chris Hughes 
•.................... , ..... A-2158; 001660, 1936-1937 

/.Dcal Sales Offices & Reps 
AL Huntsville, Mac Kay, Smith & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-539-8000 
CA Los Angeles, RF Assocs. ............. 213-478-1566 
CA Palo Alto, RF Assocs. .......... '.' ..... 415-494-3331 
CO Denver, calvert Controls .............. 303-428-4852 
CT Ridgefield, Manning & Assocs.,.Inc. . .. 203-438-5027 
FL Ft Lauderdale, MacKay, Sm~h & Assocs. 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • .. 305-467-3668 
FL Orlando, MacKay, Smith & Assocs. . .. 305-423-4353 
FL St Petersburg, MacKay, Smith & Assocs. 

· . . . • . . • . . . • . . . . . . . . . • . . . . • . . . . . . . . • . .. 813-393-7144 
ClA Atlanta, MacKay, Smith & Assocs. .•... 404-449-7444 
10 Boise, Calvert Controls • . • . . . . . . . . . . .. 208-343-3964 
NY Moravia, Electrotech Sys. •............ 315-497-1598 
NC Charlotte, MacKay, SmHh & Assocs. .. 704-372-1 t88 
NC Raleigh, MacKay, SmHh ~ Assocs. .... 919-851-5000 
OH Dayton, Mohawk Intronics ............ 513-434-8873 
OR Eugene, calvert Controls . . . • . . . . . . . .. 503-683-2018 
OR Portland, Calvert Controls . .•.. .. .. ... 503-222-6473 
PA Fort Washington, Hostvedt-Pavon~ Inc. 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-643-5757 
PA Pittsburgh, Greye Glass Assocs. ...... 412-366-6664 
UT Salt Lake City, Calvert Controls ....... 801-531-8129 
VA Charlottesville, Mar)<lron ......•....... 804-973-5874 
WA Seattle, Calvert Controls ......•....... 206-447-9375 
WA Spokane, Calvert Controls ............ 509-244-3601 
WA Tri-Cities, Calvert Controls ............ 509-545-4506 

/.Dcal Distributors 
FL Orlando, Elctm. Tech. ...•..•.......... 305-291-1047 
PA Plymouth Meeting, Data Envrts. ....... 215-625-5950 

HIVEC/ ASTRODYNE, INC. 35 Executive Dr. Hudson, 
NH 03051, Tel: 603-880-8600; FSC No.: 28023; Empl.: 45; 

818. Mg,: Warren Heinzelmann; Dist. Mg,: Warren 
Heinzelmann 

HM ELCTRNS. 6151 Fairmount Ave., San Diego, CA 
92120, Tel: 619-280-6050, Telex: 697-122; Empl.: 55; 818. 
Mgr: John Kenyon . 

HMW ENTERPRISES, INC. 604 Salem Road, Etters, PA 
17319, Tel: 7t7'938-4891, TWX: 51D-85D-3536; FSC No.: 
06A 150; EmpL: 40; 818. Mgr: Gerhard Schmutz 

HOBART ENGRG. 4143 Cheshire Dr. Cypress, CA 90630, 
Tel: 714-827-2135; Sis. Mgt: D. C. Hobart 

HOBBS, Div. of Steward Warner, Ash at Yale Blvd, 
. Springfield, IL 62705, Tel: 217-753-7600 

HOBSON BRos. 4940' W. Lawrence Ave., Chicago, IL 
60630-3684, Tel: 312-293-3600; EmpL: 75; Sis. Mgr: H. L 
Behm . 

Local Sales Offices & Reps 
CA Fremont, Spence Assocs. •.... ,....... 415-856-9506 
CA Los Angeles, Corcoran Assocs. ....... 213-823-4589 
IN Indianapolis, Specially Mlrs. ........... 317-241-1111 
NY Buffalo, R W. Mitscher Co. ........•... 716-633-7970 
NC Raleigh, R W. Mitscher Co. ........... 919-648-0941 
WA Bothel~ Temco Northwest ............. 206-486-1254 

HODGE MANUFACTURING CO. INC. 55 Fisk Ave., 
Springfield, MA 01107, Tel: 413-781-8800, TWX: 710-350-
7583 . 

HOFFMAN, P.R. CO., DIV. AIKEN INOS. See 
Hoffman, P.R., Co. . 

HOFFMA 

@>HITACHI 
AUTHORIZED DISTRIBUTOR 

:~~)S'UNSH:tNE 
THE SOURCE FDRMETERS6 TESTEQmPMENT 

Oftlc .. 
1810 Grant Avenu;;;pj;ij;.ielpbia, PA 19115 

(215) 673·6500 in PA, NJ, DE 
8019 Belair RoadIBaltimore, MD 21236 

(301) 661·5900 in MD, VA 

Local DIrect Dial PJoo_ 

(203) 563·9232 in Hartford, CT 
(203) 773·3"1 in New Haven, CT 

(302) 652·8585 in Wilmington, DE 
(301) 621-5077 in Wuh., DC Are. 

(804) 627·4388 in Norfolk, VA 
(804) 649-1159 in Richmond, VA 

@ !:t~!~gi~J. 
OSCillOSCOpeS, Video Monitors, 
CCTV CameraS and Monitors 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St.. Canoga Park, CA 91304 • (818)998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Mode.l V-212 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 695 



HOFFMA 
HOFFMAN, P. R., co., MATERIALS PROCESSING 

DIV., Amstar Tech. Prods. Co., Inc., 321 Cherry St, 
Carlisle, PA 17013, Tel: 717-243-2011, 1WX: 51!H150-
2285; EmpL: 125;. SIs. Mgr: Lee Kingsborough 

HOFFMAN ENGRG, Federal Cartridge, 9th & Tyler sis., 
Anoka, MN 553b3, Tel: 612-421-2240, Telex: 29-0499, 

, 1WX:;910-578-2211; SIs. Mgr: Larry MuehlllaLlef .. 

HQFFMANENGINEERING CORP, P.O. Box 300. Old 
Greenwich, Of 06870, Tel: 203-325-8933, Telex: 643621: 
FSC No..: 06097; Empl.: 35; SIs. Mgr: ~ O. ~n 

HOFFMAN INDUSTRIAL PRODS., 170 Allen Blvd, 
Fanningdale, NY 11735, Tel: 516-293-5244, Telex: 14-
4578; EinpL: 30; Sis. Mgr: Sy Friedman; Disl. Mgr: J. 
Dunnells 

HOKE 1. Tanskill Pk., CresskilLNJ 07628, Tel: 201-568-
. 9100. TIII8x: ·135428; SIs, Mgr:.Mark Christensen; Disl.· 
Mgr: Ler\ 'Bruscia 

HOLADAY INDUSTRIES, INC.. 14825 Marlin Drive; ~ 
Prairie, MN 55344; Tel: 612-934-492O,Telex:~22; SIs. 
Mgr: Burton Gran 

HOLIDA'\4HAMMOND CORP. 220 S. 2/1dStieet,Waco, 
TX 76701, Tel:817-756-7401, 1WX: 910-350-7186; Empl.: 
30; Sis. Mgr: Pat Holiday 

HOLLEX, INC. 61 w. Wyoming Ave., Melrose; MA 02176, 
Tel: 617-665-2413; EmpL: 28; Sis. Mgr: H. E Holley; Disl. 
Mgr: H. E Holley 

HOLLINGSWORTH SOLDERLESS TERMINAL CO., 
See Electronic Connector Div.-Midland Ross 

HOLLIS ENGRG., INC., Charron Ave., Box 1169, Nashua, 
NH 03061, Tel: 603-869-1121, TWX: 710-228-1861; EmpL: 
121; SIs. Mgr: R. Abercroinbie 

HOLLIS ENGRGJWlRE-WRAP, 15 Charron Ave.. 
Nashua, NH 03061,. Tel: 603-569-1121, Telex: 710-
2281881; Empl.: 250;. SIs. Mgr: Gary Barrett 

1 .1~T"HOLMBERG 7,. ELECTRONICS 

HOLMBERG ELCTRNS-, Asheville Hwy. Inman, SC 
29349, Tel: 803-472-4141, TWX: 81!H190-2302; EmpL: 
300; Dist. Mgr: Frank Peuatt ............. 1>1239-1270 

LOCal Sales Offices & Reps 
AZ Phoenix, JR Engrg. .... .. .. .. .. .. .. ... 802-956-4670 
I\t. Scottsd8Je, Fred Bo8rd & AssocS. ..... 602-994-9388 
AR LiHle Rock, Erickson SI!;., Inc. .. ....... 501-255-7379 
CA cOsta Mesa, Bennan Gravely ......... 714-549-2122 
CA San Diego, Hedd6n Assocs., In<:. ...... 619-565-9444 

. CA San Jose; Class 1 Elctms. .. .... ,... ..408-297-8666 
CO Aurora, Electrodyne ......... :......... 303-695-8903 
FL Boca Raton, Lawrence Assacs., Inc. ... 305-368-7373 

,'Fl.· Clearwater, LawrenceAssocs., Inc ..... 613-584-81Hi 
GA Lawrenceville, a T.F., Inc. ....... . . . . .. 404-963-9495 
IL Cary, ECRQ, Inc. ...................... 312-639-1162 
IN Il)dianapolis, Electronic Mklg. Conslts. 

....................................... 317-253-1668 
LA Chaimette, ~n SIs., Inc. ....... ,.. 504-271-1976 
MA Hopedale, HES. <:ornps.' .............. 611-473-4324 
MI Novi, Llliltronics ....................... 313-349-3304 
PA Philade~hia, Check ASsocs. .......... 215-487-3007 
NJ Manville, Dynorep, Inc. ................ 201-685-0135 
NM Alburquerque, Fred Board & Assocs. .. 505-293-1399 
NY Morrisville, Promark EIctms. . " ........ ' 315-862-3310 
NC Raleigh, a T.F. Inc. .................... 919-782-3493 
OH Dayton, Del Steffan & Assocs., Inc ... :. 513-293-3145 
OK BroKen AllOw, EricksOi> Sis., Inc. .... ,.. 405-662-2947 
OR Beaverton, EcfiPSe !"~ Grp. ... :..... 503-642-.1661 
TX Austin, Erickson Sis., Inc. .............. 512-244-3068 
TX Dallas, Erickson SIs., In<:. .... ; ......... ', .214-739-5833 
TX . Houston, Erickson SIS.; Inc. . ........ ...713-286-'1804 
UT SaM Lake City, Electrodyne: .. ;:...... 801-4~3801 
VA Herndon, Stinson Assocs. ......... ~... 703-620-0086 
WA Redmond, EclipSe MIstg. Gql .. : ....• '. 208-885-6991 
PR Caguas, KD. Tr0ni9S ................ :. 809-748-0275 
Can Rexdale, ant, Frank Eskin SIs., Ltd. •. .418-245-3600 

Local Dislributols 
AZ Mesa, Bergquist CO. .. ..... , .. • .. .. ... 602-988-4271 
AZ Phoenix, Arizona Comps. Co. ......... 602-269-5655 
AZ Tempe, Bell Inds. ..................... 602-966-7800 
CA Belmont, Lodan, Inc. ............. : .... 415-592-4600 

Manufacturersahd Sales OffIces 'Directory . 
CA Cerritoa, EI-Com Sis. .................. 619'739-5858 
CA RIv«aIde, Electronic Supp. ............ 714-787-9220 
CA Sacramento, Integrated EIctms. ....... 918-424-5297 
CA Sen DIego, EJ.Corn SIs. ............... 619-578-0900 
CA San DIego, Electronic Supp. .• • . • . . . .. 619-693-8222 
CA San .Franclsco, Petar&-De-laat .. . • . .. 415-873-9595 
CA Sen Jose, Cypress EIcIfns. ....•.••..... 408-945-8400 
CA 'Santa Clara, EJ.Qlm Sis. .,............ 408-496'0800 
CA . Santa Clara, Peters-DtH.aet .......... 415-980-9243 
CO Denver, CSID·EIctms. ..... : ...... , .... 303-292-9594 
CO Englewood, Industrial EIctms. ......... ~ 
CT . Yalesville, Schaal Aasocs. ............ 203-269-3779' 
Fl FtLauderdale; K.S.M. EIcims. ., ........ ~971-5900 
FL Lilngwood, Intertec Comps., Inc. . .. . ... 305-834-7777 
FL Winter Park, Deanco ................... 305-871-5100 
GA Atlanta, K.S.M. EIctms. ............. :.. 404-458,2913 
GA cummir)g, Pan American .....•. : ....... 404-571-2113, 

. ..... 800-554-9796 
GA Marietta, Deanco .... .. .. .. .. .... . .. ... .404-429-0128 
n. Addison, K.S.M. ...................... : 312-953-9473 
n. Arlington ~ Lodan EIctms. .:.... 312-398-5311 
II. Lisle, Components, Inc. ............ '" 312-652-7707 
IN Indianapolis, AM Indiana, Inc. ......... 317-291-7110 
IA Ceder Rapids, Bergquist eo. .......... 31~733 
MD Baltimore, Whllney Distrs. ., ............ 301-944-8080 
MD Beltsvil~ Resco/Baltimore ........... 301-937-9100 
MD Gaithelsburg, Deanco .. .. .. .. .. .. .... 301-941}-5444 
MD Whtte Marsh, Resco/Baltimore ..... " .301-529-0500 
MA BurHngton, Deanoo, In<:. ...... ~ ........ 617-272-1506 
MA Burlington, Schaal Assocs. ............ 617-272-7940 
MA Natick, Tec-Con Elctrns., Inc.' .. .. .. . ... 617-655-9333 
MI Farmington Hills, Prehler .......•.....•. 313-473-7200, 

. 800-321-5982 
MN ,Bloomington, Ptehler ................. 612-854-6780 
MN Minneapolis, Bergquist eo. ............ 612-635-2322 
MO Kansas City, Finnigan Elctrns. ........ 816-421-4277 
NJ Fairfield, Deanco ..................... 201-575-7960 
NJ Rockaway, TOI)8I' Inds. ................ 201:aM-1400 
NY Farmingdale, Tri-Start Elctrns. ......... 515-293-0400 
NY HauJlP8U99, Schaal Assocs. ....... , .. 516-434-7100 
NY Ithaca. Deanoo .... .. .. .. .. • .. .. .. .... 807-257-4444 
NY LynbrOOk, p'eeriess Radio Corp. ., ..... 515-593-2121 
NY Ml Vernon, OAR Inds. Eictm. Sis., Inc. 

. . . .. .. . . . . ... . . ... .... . . ... .. .. .... ... 914-699-2224 
NY' Rome, Rome EIctms. .. ::315-337-5400,315-735-2249 
NC Raleigh, Century EIctms. .............. 919-872-2203 
NC Raleigh, Deanco ...................... 919-851-2065 
OH Day ton; Televox, Inc. ......... : ........ '513-~99 
OH Middleburg HIs., Prahler ............... 215-243-5510, 

.800-824-0118 
OR Beaverton. Murphy EIctms. '" .. .. .. ... 503-642-2001 
OR Lake Oswego, Bellinds. .. .. .. .. .. .... 503-241-4115 
PA McKean, Advacom, In<:. ..... : ......... 814-475-7774 
PA Montgomeryville, PyIronio 1ndS., InC. ... 215-643-2850 
PA Norristown, CentUIY EIctm Comps. '" 215-631-5400 
TX Addison,.Connec/Tek, Inc.' ............. 214-733-4411 
TX Corpus Christi, Douglas EIctms. ...... 512-883-5103 
TX Foil Worth, Texas Connector Corp. .:. 817-245-0109 
UT Salt Lake City, Diplomat .. . . . . . . . . . . .. 800-453-5503 
VA Virginia Beach, Deanco ............... .804-460-3558 
WA BelijIVU9, Bellinds. .. : ................. 208-747-1515. 
WA Redmond, Murphy EIctms. ............ 208-881-1234 
WI Hartland, G.W. EIctms. ................ 414-367-6003 
WI New Berlin, AM EIctms. ............... 414-794-4420 
EXP CA, Irvine, Product Supp. Co .......... 714-250-0622 
Can LOndon, Ot)t, C.M Peterson Co., Ltd .. 519-434-3204 
can Scartlorough, Onl, carsten-EIctms., Ud 
." ......................... 418-495-7705,416-495-9999 
Can Vancouver, LA Varah, Ud .............. 604-87.3-3211 

HONEYWELL, Process Control Div, 1100 Voginia Dr. 
Ft Washington, PA 19034, Tel: 800-321-5111,.Exl596; 
EmpI.: 2500 

HONEYWELL, Teet Instrs. i;liv, P.o.. Box 5227, Denver, 
00 80217, Tel: 303-773-4700. Telex: 45793 OVA; Empl.;. 
850; SIs. Mgr: Frank Doherty 

THE HOOSIER MAGNETICS .GROUP, Hoosier of 
Ohio, Inc., 700 Notth Wheeling S1reet, Toledo, OH 43607. 
Tel: 419-898-8087; ErrlPt: 90' 

HOOSIER MAGNETICS, 1NC.,·520 EVan Trees St, p.o. 
Box 753,Washington, IN 47501, Tel: 812-254-1901; Empl: 
90 . 

HOosiER. OF NEW YORK, INC, LOwer Denny S1re8I, 
. P.D. Box 372, ~rg, NY 13669, Tel: 315-393-2293; 

ErnpL: 90 

HOPKINS ENGRC3. 12900 Foothill Blvd, San Fernando, 
CA 91342, Tel: 213-361-81191,.1WX: 910-496-1531; FSC 
No.: 02777; EmpL: 100; SIs .. l,fgr: Gary. M. Smith; Dist. 
Mgr: Clyde M Sailsbur)' 

HOPT, KARL, CO. 118 Forst Ave., Ailantic High~ NJ 
07716, Tel:.201-291-0833, Telex: 132496; ErnpL: 400; SIs. 
Mgr: G.c. Ellis 

HOTPACK CORP. Heinicke Instrs., 10940 Dutton Rd, 
Philadelp/1ia,PA 19154, Tel:215-824-1700,800-523-38OII; 
TWX: 71!H170-1694; FSC No.: 86; EmpL: 100; Sis. Mgr: 
11m Fitzgerald . 

Hotpack is a manufacturer and is Sold direct To contact the 
saJesman in your area cell 800-523-3608 or 
215-824-1700. . 

HOTTINGER BALDWIN MEASUREMENTS, 139 
Newbury St, Ftaminghern, MA 01701, Tel: 617-875-8262, 
Telex::94-6499; Ernpl.: 179;. Sis. Mgr: Robert Haggerson 

HOUSE oF METAL ENCLOSURES, 500 W. 9th SI., Box 
225,Hermann, MO 85041, Tel: 314-486-3111; EmpL: 100; 
Sis. Mgr: Richard L Kastel 

HOUSTON INSTRUMENT, 8500 Cam8ron Ad, Austin, 
TX 78753, TeI:'512-835-0900, TWx: 910-874-2022; EmP/.: 
450; Disl. Mgr: Rod SChellner . 

HOWARD INDUSTRIES, MSI.. 1M, Inc., Box 287, 
~iUord,1L 60953, Tel: 815-889-4105, TWX: 91~2-?950; 
FSC No.: 815-889-4105; EmpI.: 500; SIs. Mgr': Ralph 
Y!lUng; DlsI. Mgr: Alan Mancuso 

HOWELL INSTRS~ 3479 W. Vickery Blvd, Ft WQrth, TX 
76107, Tel: 817-33&-7411, Telex: 75-8233; FSC No.: 
98869; EmpL: 180; SIs. Mgr: Bruce Pike 

Hit. ELECTRO KINETICS, 402 E Gutierrez St, Santa 
Barbara, CA 93101, Tel: 805-963-2055, 1WX: 910-334-
1177; EmpL: 180; Sis. Mgr: Robert E Lynch 

HUDSON TOOL & DIE CO., INC., 18 Malvern St, Newark, 
NJ 07105, Tel: 201-589-1800, TWX: 710-995-4445; FSC 
No.: 02875; EmpL: 300;' SIs. Mgr: William Miller 

. HOLT INC. 9351 Jeronimo Ad, Irvine, CA 92718, Tel: 714-HUGHES AIRCRAFT CO., 6155 EI Camiilo Real 
859-8600, Telex: 753307; ErnpL: 77; SIs. Mgr: Ed Carlsbad, CA 92008, Tel: 819-931-3000, 1WX: 910-322-
F9(Il8Ildez 139~; Empi.: 1000 

HOLUB INDUSTRIES, 1701 w. Bethany Rd, Sycamore, IL 
60178, Tel: 815-895-6501, Telex: 25-7359; EmpL: 90; Sis. 
Mgr: A. J. Morrison 

HONEYWELL INC, Aerospace &. Defense Grp.; 
Honeywell Plaza, Minnellpolis, MN55408, Tel: 612-870-
5186, TWX: 910-576-2692; Empl.;·I5,OOO ' 

HONEYWELL INC., Commercial Div., MN 27-7246, 
Honeywell Plaza, Mimeapols, MN 55408; Tel: 612-870-
5357; EmpL: 3000; SIs. Mgr: Doyle G. Adams 

HONEYWELL INFO. SYS., 200 Smith' St, .MS 440, 
Wellham, MA 02154, Tel: 617-895-6000 

HONEYWELL MICRO SWITCH DIV., See Micro 
Switch, a Honeywell Division 

HONEYWELL OPTOELECTRONICS, 830 E. Arapaho 
Dr. Richardson, TX 75080, Tel: 214-234-4271, Telex: 73-
0890; EmpL: 300; SIs. Mgr: Joe 'Tucker; DlsI. Mgr: Joe 
Tucker 

HUGHESNACRAFT CO, AerospaceG/ps./SUpPort 
Sys., p.o. Box 90515, Los Angeles, CA 90009,Tel: 213-
670-1515, Telex: 67222, 1WX: 213-871-5210; SIs. Mgr: 
W. L Pemberton . 

HUGHES AIRCRAFT CO, Connecting DevIces Div, 
17150, Von Karman Ave., Irvine, CA 92714, Tel: 714-660-
5701., 1WX: 910-595-2523; FSC No.: 53669; Sis. Mgr: Bill 
Strobel 

HUGHES AIRCRAFT CO, Electron DYnamics Div, 
3100W. LomiIa Blvd, P.Q. Box 2999, Torrance; CA9Q500. 
2999, Tel: 213-517-6000, Telex: 67-7064, 1WX: 91~7-
7321; EmpL: 2,200; SIs.Mgr: Robert L Woods .. 

HUGHES AlRbRAFTCO~ Indl Prods. Div. FACT Sys., 
6155 EI Csmino Real CarIsbIld, CA 92008, Tel: 619-,931-
3000, 1WX: 910-332-1393 . 

HUGHES AIRCRAFT CO. Microelctrn. Sys. Div,2801 
campus Dr. Irvine, CA 92715, Tel: 714-752-3800, TWX: 
910-595-2435; SIs. MrJ.r: J. L Waters 

696 Add Dept. EM to address to tell them you saw it in EEM. 



Manufacturers and Sales Offices Directory 

r--------------, 
I ,. 

: HUGHES I 
I I L--- __________ "..J 

HUGHES AIRCRAFT COMPANY 

HUGHES SOLID STATE PRODUCTS, 500 Superior 
Ave., Dept EB. Newport Bch, CA 92658-8903, Tel: 714-
759-2411, 1WX: 910-596-1374 ........... A.'370-'373 

Local Sales Offices & Reps 
AL Huntsville, L & 0 Inc. ................. 205-637-1469 
AZ Phoenix, T~ Engrg. Assocs. ...... 602-955-3193 
CA Mountain View, Weseloh/Swa<18On ... 415-961-0565 
CA Sen Diego, Wes-K Assocs. ........... 619-295-3501 
CA Van Nuys, Wes-K Assocs. .•.......... 213-989-3070 
CT Ansonia, R H. Sturdy Co. ............. 203-734-2186' 

. CT Rocky Hill, R. H. Sturdy Co.. . . . • . . . . .• 203-563-8455 
FL CIeSIWater, Delmac SIs. .............. 813-447-5192 
FL Orlando, Delmac SIs. ...... .. .. .. .. ... 305-896-4688 
FL Temarac, Delm8C Sis. .. .. .. .. .. .. .... 305-726-1330 
GA Atlanta, L & 0 Inc. .. .. .. .. .. .. .. .. .... 404-455-3463 
IL Elk Grove Village, Certsori EIcIm. SIs. 

. . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . .. 312-956-8240 
IN IndianapoNs, J & W Sales ............. 317-842-3740 
IA Cedar Rapids, Carlson ElcIm. Sis. ..... 319-377-6341 
KS Shawnee Mission, Technical Sis. Assocs. ' 

........ : .............................. 913-888-3330 
MD Glen Burnie, Faion Lott & Co .......... 301-744-4611 
MA Salisbury, R. tj,Sturdy Co. .. ....... ,.. 617-485-1505 
MA Wellesley Hills, R. H. Sturdy Co.. ....... 617-235-2330 
MI Uvonia, Luebbe Sis. .................. 313-477-3131 
MN MinneapoUs, Deming (Bill) & Assocs. 

. . . . . • .. . .. . . . . . .. . . . . . . . . .. . . .. .. .. . .. 612-888-5000 
MO Ferguson, Techilical SIs. Assocs ...... 314-725-5361 
NY Endwell, TrHech EIcIms .............. 607-754-1084 
NY Fairport, TrHech Elctms .............. 716-223-5720 
NY Fayetteville, Tri-Tech Elclms.· ......... '315-446-2881 
NY Greal Neck, Cooper-8imon & Co ...... 516-487-1142 
NY Poughkeapsie, Tri-Tech Elctms. ...... 914-473-388(1 
NC Greensboro, L & 0 Inc. ............... 919-292-3201 
NC Raleigh, L & 0 Inc. .................... 919-876-5301 

, OH Cincinnati, Luebbe SIs. ..... , ......... 513-891-5770 
OH Cleveland, Luebbe SIs. .... .. .. .. .. ... 216-333-<l425 
OH Columbus; LUebbe Sis ................ 614-431-<l474 
OH Dayton, Luebbe Sis. .................. 513-294-0426 
PA Baia Cynwyd, Electro-Comp Sis ....... 215-687-9360 
PA Pittsburgh, Luebbe Sis ................ 412-931-0414 
TX Dalles, Southern States Mktg. .:....... 214-246-8600 
TX Houston, Southam Slates Mktg ....... 713-986-0991 
WI Milwaukee, Carlson Elctrn. Sis. . ..... ,. 414-476-2790 

HUGHEY & PHILLIPS, INC., 3050 N California St, 
Burbank, CA 91504, Tel: 816-849-1104, TWX: 910-496-
2252; FSC No.: 94295; Empl.: 38; Sis. Mgr: C.L Phillis; 
Dis!. Mgr: C.L Phillis 

HUGIN INOS.INC, 745 Distel Or,Los ARos, CA94022, Tel: 
415'961-2950, Telex:' 348 399; Empl.: 4; 
Sis. Mgr: Peter Hugin 

, ~ocaJ. Sales Offices & Reps 
IL ChlC8gO, Pallon Sis. .................. 312-325-2170 
NJ Tenafly, D&D Engrg. , ................. 201-566-5032 
NY Rochester,lrondequoHlnds ........... 716-544-6257 

. NC Fayalleville, ZIm-Tek ................. 919-486-4101 
OH Dover, AI Assocs ..................... 216-343-2224 

IL Arlington Heights, Romer Sis. ........ 312-577-D067 
IN HunUngton, HEI ....... ,............... 219-356-0756 
MA Burlington, Tri-Com Asl;ocs., Inc. ...... 617-272-8163 
MN St Louis ParI<, Parq Sis. .. .. .. .. .. .... 612-920-3643 
MO St Louis, Rep-Tronics ................ 314-576-9816 
NJ Medford, Chempion EIcIms. Sis. Co. .. 609-983-0932 
OK Tulsa, Ganzel Sis. & Assocs., Inc ....•. 916-622-7744 
PA Greensberg, Pro-Mark ................ 412-832-3600 
TX Fort Worth, Component Concepts, Inc. 

. .. .. .. .. .. .. . . ..... .. ... .. .. . . ..... ... 817-292-5603 

Local DistJIbutoI8 
AZ Phoenix, Cemco Elctrn. Comps. .....•. 602-269-6201 
CA Burbank, Welco Elctms. .. .. .. .. .. .... 213-840-9020 
CA Costa Mesa, Orange County Camps, Inc. 

.. .. .. .. .. . . .. .. . .. . .. .. . .. .. . .. . .. .... 714-979-3597 
CA Los Angeles, cat State Elctrns: .. . . . .. 213-933-8187 
CA Tustin. Cai-Tronic Sis., Inc. ............ 714-730-0350 
CA Van Nuys, EW EIcIms. ................ 816-782-9020 
FL Fort Lauderdale, NRC Elctms., Inc. .... 305-772-4500 
IN Huntington, HEI ....................... 219-358-0756 
MI Sl Clair Shores, Spemco ............. 313-771-2700 
NY Valley Stream, L & S Elclms.,Inc. ..... 516-561-2474 
OK' Oklahoma CiIy, She Elclrns., Inc. ...... 405-843-5941, 

HUNTRON INSTRS., INC, 15123 Highway 99, Lynnwood, 
WA 98036, Tel: 206-743-3171, 800-426-9265, Telex: 
152951 Hunt Ins~ TWX: Lywd; FSC No.: 57705; SIs. Mgr: 
Jim Crosson; Dist. Mgr: Jim Crosson 

HURRICANE ELECTRNS. 'LAB. P.O. Box 1280, 
Hurricane, UT 84737, Tel: 801-635-2003; FSC No.: 64109; 
Empl.: 11; Sis. Mgr: C. R. Reeve . 

HURST MFG. CORP, ,Emerson Elec. Co., Box 326, 
Princeton, IN 47670, Tel: 812-385-2564; EmpL: 200; SIs. 
Mgr: Jac Diano 

HUTSON INDS., 1000 Huison Cir, Frisco, TX 75034, Tel: 
214-377-3557,1WX: 910-860-5051; Sis. Mgr: Bill Giles 

... Hybriron Corporation .... 

HYBRICON CORP., 410 Great Rd., Utlleton, MA 01460, 
Tei: 617-488-0311, 1WX: 710-347-Q654; EmpL: 74; Sis. 
Mgr: Richard W. Palmer ........................ 001710 

Local Sales Offices & Reps 
AZ Phoenix, Cristee-Meade Co. . ...... ,.. 602-867~ 
CA Inglewood, Basic Sys. Corp. ........... 213-673-4300 
CA San Diego, BaSic Sys. Corp. .......... 619-266-8000 
CA. Santa Clara, Basic Sys. Corp. ......... 406-727-1800 
CO Lakewood, Cristae-Meade Co. ........ 303-232-0287 
MN Minneapolis, Mark Co. : ............... 612-933-3026 
NH Salem, OEM Mktg. & SIs. ...... ,. . . . .. 603-893-0009 
NY New Hartford, PDQ Assocs. ........... 315-766-8167 
OH Cincinnati, AppNed Data Mgml ........ 513-579-8108 
OR Beaverton, Elctms. Tech. Sis. Assoc. .. 503-641-5160 
PA HunUngdon Valley, Lynbar Grp.lnc. ... 215-947-3554 
TX Houston, System Tech. Assocs. ....... 713-440-6340 
VA Alexandria, Scott Corp, ............... 703-765-7901 
WA Kirkland, Elctms. Tedh. Sis. Assoc. .... 206-827-6086 

. HYBRID ELCTRNS, 142 Adams Sl, Newton, MA 021,58, 
HULL CORP., Davisville Rd, Hatboro, PA 19040, Tel: 215- Tel: 617-527-2711; EmpL: 28; SIs. Mgr: D. Kates 

672-7800, 1WX: 510-665-6822; Empl.: 200; Sis. Mgi': 
Eldon Avery 

HUM/SEAL o/V., Columbia Chase Corp, 26-60 Bklyn.
Queens Expwy, Woodside, NY 11377, Tel: 716-932-0800, 
TWX:'71 0-582-2141; FSC No.: 99109;46058; Empl.: 150 

HUMPHREY, INC., 9212 Baiboa Ave., Sen Diego, CA 
92123, Tel: 619-565-6631, TWX: 910-335-2001; 
Empl.: 220 ' 

HUNTER STANlEY ELEC, 1813 Church St, Nashville, 
TN 37203, Tel: 615-321-0500; FSC No.: 21675: EmpL: 10; 
SIs. Mgr: W. D. Stanley 

HUNTER TOOLS, 6721 Baymeadow Dr., Glen Burnie: MD 
21061, Tel: 301-760-2200; Empl.: 450 

HUNTINGTON ELECTRIC INC., P.O. Box 366, Dept 
E;;:M eo-e1, Huntington, IN 46750, Tel: 219>356-0n8; Sis. 
Mgr: Robert Smilh : ... : ........................ A.,87, 

Local Sales Offices & Reps 
CA Chino, Tracy 6Ictrns. SIs. ............. 714-591-4736 
FL Lighthouse Point, Mr, Jack Krutek & Assocs.,lnc. 

, .: ..................................... 305-941-6544 

HYBRID SVCS. INC, 38 Main St, North Reading, MA 
01864, Tel: 617-664-5500; Empl: 45; SIs. Mgr: Richard A 
Vogel 

HYBRID SYSTEMS CORP, 22 Linnell Circle, Billerica, MA 
01821, Tel: 617-867-8700, TWX: 710-347-1575; Empl.: 
250; Sis. Mgr: H. Diamond ' 

HYBRILONICS, INC.,·P.O. Box 217, Lasalle Sts., Niagara 
Falls, NY 14304, Tel: 716-731-9080, 1WX: 910-333-0624; 
Empl.:2O 

Local Sales Offices & Reps 
AZ Tempe, Wm. Brierton & Assocs. ....... 602-639-9107 
CA Torrance, Basic Tracie, Inc. , ........... 213-214-4677 
CT Avon, Martech ......................... 203-673-5132 
GA Norcross,. Mountain Electro Prods. .. ,. 404-446-5594 
IL Woodridge, Tren(Hronics .. , ......... 312-985'0626 
KS Overland Park, Lorenz Sis. Co. ...... ,. 913-649-5556 
MA Peabody, OEM Sis, of NeW England .. 617-535-2521 
MN Wayzata, White SIs. Co ................. 612-920-3558. 
NY Buffalo. AnU~ Thrasher Assocs. ....... 716-652-0423 
NY Manhasset. Martech .................. 516-627-1151 
NY Syracuse, AnUi-Thrasher Assocs. ..... 315-466-2370 
NC Raleigh, Mountain Electro Prods. .. ... 919-846-1514 

HYPERT 
OH Cincinnati, Bill TeprdzAssocs. ........ 513-481-1648 
OH Cleveland, Bill Teplitz Assocs. .. .. .... 216-439-3265 
PA Langhorne, Spiral Sis. ................ 215-988-9250 
TX Arlington, Electronic Prods. Rep. ...... 817-467-0377 
VA Front Roys~ EBron Sis. ............... 703-635'7201 
WI W~keshe, Trend-Tronlcs .. .. .. .. .... 414-542-4919 
Can Markham, Onl, Avotronlcs, Ltd. ....... 416-475-2024 

HY-CAL ENGRG, 9650 Telstsr Ave., EI Monte, CA 91731, 
Tel: 213-444-4000, Telex: 67-5546; FSC No.: 12199; 
Empl.: 120 

HyCarnp,lnc. 

HYCOMP INC. 75 Union Ave, Box· 377, Sudbury, MA 
01776, Tel: 617-443-4631, 1WX: 710-347-03B5; FSC No.: 
34707; Empl.: 60; SIs. Mgr: James Chacharone 
.. .. ........ .. .. .... ...... ...... ..... A.,670, 1872-1873 

Local Sales Offices & Reps 
AL Huntsville, Magaro !Io Assocs. ....... ,. 205-882-0827 
AZ Mesa, SEDCO SIs. .................... 602-635-8281 
CA Mountain View, Leddy Assocs. ........ 415-969-6313 
CA Santa Ana, CeIR. EIcIm. Mktg. ......... 714-835-2701 
CT Collinsville, Dynamic SIs. of New Eng. 

.......................... c. .. . . .. . . . .. 203-693-6567 
FL Clearwater, Cherith SIs. ............... 813-797-3004 
GA Atlanta, Magaro & Assocs. ;........... 404-451-6862 
IL Palatine, T-$quared Assocs. .......... 312-991-2144 
IN Fl Wayne, Scott Elctms. .............. 219-484-7865 
IN Indianapolis, Scott EIcIms. ............ 317-897-9976 
KS Kansas City, Be Elctms. .............. 913-342-1211 
KS Wichita, Be Elctms. ............... : .... 316-842-9840 
KY Louisville, Scott EIctri1s. .. ,'............ 502-964-0640 
MD Lutherville, Walker-Houck Assocs. .... 301-296-8021 
MA Burlington, Dynamic SIs. of New Eng. 

.....•........•...•.....•..•........... 617-272-5676 
MN Minnetonka, SAl. Mktg. Corp .......... 612-935'0777 
Me Brldg8ton, Be EIcIms ................. 314-291-1101 
NY Lynbrook,HWComp-Tech ........... 516-599-2999 
NY Rochester. Murcan SIs. Corp. ......... 716'586-4450 
NY Syracuse, Murcan Sis. Corp. .......... 315-437-0734 
NC Greensboro, Magaro & Assocs. ....... 919-294-4763 
OH Cincinnati, Scott Elctms. .............. 51-3-791-2513 
OH Cleveland, ~tt Elclms. .............. 216-473-5050 
OH Kallering,'Scott EIcIms. ............... 513-294-0539 
OH ReyOOldsburg, Scott Elctrns. .......... 614-663-1281 
PA Norristown, Rivco January ............ 21~631-1414 
PA Pittsburgh, Scott EICtms. .. : ........... 412-963-6116 
TX Austin, Dyna Mktg. .................... 512-454-3114 
TX Dalles, Dyna Mktg. .................... 214-436-6528 
TX Houston, Dyns Mktg. ................. 713-460-0314 
VA Moneta, Walker-Houck Assocs. ....•.. 703-297-4496 
WI Racine, T-Squared Assocs. ........... 414-633-9456 

HYDRA-B.ECTRIC CO., 3151 Kenwood St, Burbank, CA 
91503, Tel: 213-843-6211 

HYDROCAP CORP, 975 NW. 95 St, Miami, FL 33150, Tel: 
305-696-2504; EmpL: 5 . 

HYDROSTATICS, INC., 2005 Industrial Or, Bethlehem, PA 
18017, Tel: 215-894-0121, 1-B00-441-7301 Outside PA, 
1WX: 5to-652-3306 ' 

HYLETRONIcs. Newtown Rd, Liltleton, MA 01460, Tel: 
617-486-8911, 1WX: 710-347-0656; FSC No.: 22534; 
EmpL: 82; SIs. Mgr: Norman Hill . 

HYPERTRONICS CORP .. 16 Brent Dr, Hudson, MA 
01749, Tel: 617-586-0451, 600-225-9228, Telex: 95-1152; 
FSC No,: 50541; Empi.: 100; SIs. Mgr: E. Dalrymple 
... , ...................•.........•........ , .... ,. C·1271 

Local Sales Offices & Reps 
AL Brownsboro, JHU Assoc. .... .. .. .. ... 205-536-7455 
AZ Scottsdale, Western Tech. Sis ......... 602-991-7306 
CA Mountain View, Leddy Assocs. ........ 415-969-6313 
CA N.,Hollywood, Jewett Co. ............. 213-789-8103 
CO Commerce City, Williams Assocs. ..... 303-~89-5647 
CT Bethany, Reps. Corp. ... .. .. .. .. .. .... 203-393-0024 
DC Washington, Tyler Griffin Co. : ............. EN1-4821 
FL Orlando, Design Mktg. .......... .. .... 305-291-8208 
GA Atlanta, Design Mktg. ................. 404-457-5621 
IL Downers Grove, Momak SIs. .......... 312-936-6400 
IN Indianapolis, CC EIcIms. .............. 317-255-1508 
KS Merriem, Midwest Tech. SIs. .. , .... :.. 913-236-8557 
MD Baltimore, Tyler Griffin Co. . .. , .......... ;. EN9-4821 
MA Wellesley. Reps. Corp. , .. . . . . . . . . . .. . .. 617-237-6476 
MI Lake Orion, CC Elctrns. ............... 313-336-7400 
MN Sl Paul, Mumco, Inc. ............... L 612-484-8200 
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HYPERT 
NJ Wayne, G.T. Assocs. .................. 201-694-6040 
NM Albuquerque, Williams Assocs. .. . . . .. 505-255-0622 
NY Fayetteville, R D. Sherman ........... 315-637-9861 
NO Greensboro, JHU Assoc. ...•.........• 919-952-9097 
OH Centerville, DoHuss-Root & Co ........ 513-433-6776 
PA Paoli, Tyler Griffin Co. ................ 215-647-1550 
TN Talbot, JHU Assoc. ................... 615-561-4141 
TX Freeport, Marathon Assoc. . ............ ' 409-233-7026 
TX lewisville, Marathon Assoc. ...•..•.... 214-436-6962 
UT SaR LekeCity, Williams Assocs. . . . . .. 601-532-7701 
WA Bellevue; A.LE. Inc. ........... ,........ 206-455-4697 

HYSOl,15051 E.DonJulian,CityollndUstry,CA91746, Tel: 
818-966-6511, TWX: 910'584-1342; Sis. Mgr: Hugh 
Dotson 

HY-TEC INDUSTRIES, Div. of Topo Industries, Inc.. 
P.O. Bo. 91, Shoreham, NY 11786, Tel: 518-744'5062; 
Sis. Mgr: Tom Poole 

hytek 
HVTEK MlCROSYSTEMS. 960 University· Ave.. Los 

Gatos, CA 95030, Tel: 408-395-2300, TWX: 91!Hj97-5393; 
FSC No.: 57474; EmpL: 340; Sis. Mgr: Greg Kizik; Dist. 
Mgr: Richard Fryholl .............. A-1522-1527,1671 

Local Sales Offices & Reps 
Al HunLsville, Reynolds & Assocs. .. , . . .. 305-259-7000 
AZ Tempe, Cantec Sis. ....... ; ........... 602-829-0191 
CA Del Mar, Chapman & Chapman ....... 619-755-0412 
CA Irvine, Centaur Corp. .................. 714-261-2123 
CA los Gatos, Pro Assocs. ............... 408-358-3861 
CO Englewood, Dynatech, Inc. . •. . . . . . . . . .. 303-773-2830 
CO Englewood, Dynatech, Inc. ............ 705-773-2830 
Fl Melbourne, Reynolds .& Assocs. . . . . .. 305-259-7000 
Fl St PetersbUrg. Reynolds & Assocs. ... 305-259-7000 
MA Tyngsboro, Comtech, Inc. ............. 617-649-3030 
MN MinneapoUs, Components Grp.; ...... 612-374-1250 
MN Minneapolis, Comps. Grp .............. 612-374-1250 
MN Roseville, Components Grp. . . . . . . . • .. 612-636-5060 
NY Carson City, Hytek Microsystems ..•.. 702-883-0820 
NM Albuquerque, Power Entprs. . . . . . . . . .. 505-298-1918 
NY Rochester, l-Mar Assocs.. Inc. ........ 718-323-looo 
NY Wantagh, Tr~Tek ...................... 518-221-7600 
NO Raleigh, Reynolds & Assocs. .......... 305-259-7000 
TX EI Paso, Power Entprs. . . . . . . •. . . . . . .. 915-533-9902 
TX Grapevine, EIctms. Mklg. Assocs. ..... 817-481-7502 
TX Grapevine, Electronics Mklg. .Assocs. . 

817-488-6583 
TX HOuston, Electronics Mklg. Assocs. ... 713-498-8120 
Can Bumaby, B.C, GNT ...•............... ,604-430-3302 
Can Toronto, Que., Cantec Reps. '.,." .. ,. 613-725-3704 

ICCI, 196 Broadway, Cambridge, MA 02139, Tel: 617-864-
) 3270, Tele.:95-1106; Sis, Mgr:Jeremiah Snow 

ICI, 570 W. lambert. SIe. C, Brea. CA 92621, Tel: 714-990-
1707; Empl.: 10 . 

LC.INOS., Box 104, Marnonfe Springs, Fl32701, Tel: 305-
339-8298, Telex: 56-4303; SIs, Mgr: WilHam S. Hodges 

INTERNATIONAL CONTROY; AND 
MEASUREMENTS CORP, P. O. 8qX 2578, Syracuse, 
NY 13220, Tel: 315-699-5262, TWX: 710-545-0235; FSC 
NO,: 52516; EmpL: 45; SIs. Mgr: Frederick W. Schulze; 
Dis/. Mgr: Robert Ford . 

ICON, 156 Sixth St, Cambridge, MA 02·'42,.Tel: 617-868-
5400, TWX: 710-321-1883; EmpL: 81; Sis, Mgr: Irvin L 
McKittrick. 

ICo-RALL Y; 2575 E. Bev.shore Rd, Palo Mo, CA 94303, Tel: 
415-858-9900, T alex: 34-8335; F.SC No.: 51705; EmpL: 45; 
Dis/. Mgr: Barbara Enad 

1CS ELECTRONICS CORP., 2195 Old oakland Ad. San 
Jose, CA 95131, Tel: 408-263-4844, TWX: 910-338-7810; 
Sis. Mgr: Robert' H. Prosin; Dillt. Mgr: Robert H. Prosin 

ICS, INC .. 520 Interstale Ad. Addison, Il 60101, Tel: .312-
,543-6200, TWX: 910-991-5945; EmpL: 50; SIs. Mgr: 

Marion Servos; Dis/. Mgr: Susan Earnest 

IDEAl INDUSTRIES, 4450 Becker PI, Sycamore, Il60178, 
Tel: 815-895-5181, TWX: 910-639-0613; EmpL: 700. 

IOEAl PRECISION METER. 214 Franklin St, Brooklyn. 
NY 11222, Tel: 212-383-6904, TWX: 710-564-2160; FSC 

,No.: 11707;10304-41; EmpL: 150; Sis. Mgr: T. Bell 

Manufacturers and Sales Offices Directory 
IDE ASSOCIATES, INC., 35 Dunham Ad. Billerica, MA 

01821, Tel: 617-863-6878; Empl: 40; SIs. Mgr: James 
Bender 

iiX< 
IDEC SYSTEMS & CONTROLS CORP" 1213 Elko 

Drive, Sunnyvale, CA 94069-22", Tel: -405-747-0550, 
Telex: 34-0601, TWX: 910-339-9383; EmpL: 60; Sis. Mgr.: 
OJ. Synnott; Dis/. Mgr: James Young 
... ,' .. , ......... , .. ,. , .. "., ... , ... a-1056,1408-1412 

Local Sales Offices & Reps 
Al Decatur, EI Tech,lnc. : ....... , ...... ' .. 205-353-7899 
AZ Phoenix, Neal-Miller Sis. .............. 602-274-Q698 
AR Jonesboro, Electro-Tech, Inc. .. " ... ,' 501-932-0386 
CA Frernon~ Thebrege Sis. Reps. ......... 415-651-8775 
CA Santa Fe Springs, J. H. Grace Co. .,.,. 213-866-6771 
CO Lakewood, T.M.M.1. ............ , .. , .... '303-232-1516 
Fl Oldmar, Boggs & Assocs. .. , .. , ...... , 813-855-1812 
Fl Sarasota, Boggs&Assocs. , ......... , 813-351-3338 
GA ,Grayson, EI Tech, Inc. ..... , ... ,...... 404-468-2997 
Il HoHman Estates, Bu-Nell 'Engrg. ... ,.: 312-643-6600. 
IN Indianapolis, Gurney Indl. SIs. , .... , ... 317-293-2333 
KS OvariandPark, TMW .... , ............ 913-383-1818 
MA Norwood, Hyland Assocs. .......... ' .. , 617-762-0345 
MI Soulhfield, Component Assocs. ....... 313-557-3232 
MN Minnetonka, S. J. Collins & Assocs. .,. ~l2-933-7661 
NJ W. Long Branch, Eastern IndL Sis. 201-544-0600 
NM Albuquerque, T.M.M.I ............. , .... ' 505-298-8693 
NY Syracuse, WM Stamp Co, .... ,........ 315-463-4390 
.NO Kernersville, Herttage Sis. Assocs. .... 919-998-4374 
OH Cincinnati, James Murray & Assocs. .. 513-574-8500 
OH Cleveland, MaUhew Haley Co. .. .. .... 216-892-1820 
OH Toledo, MaUhew Haley Co ... , ........ 419-382-9568 
OK Tulsa, Associated Sis. Agy, .. ,........ 918-838-8930 
OR Portland, SPS Elctrns. .... , ........ , .. 503-297-6919 
PA Ingomar, RW MouRon Assocs., . ' , , , " 412-935-3333 
PA Philadelphia, Fite-EI Tech .... , ........ 215-248-3171. 
SC· Taylors, Heritage SIs. Assocs. ...... , .. 803-292-1723 
TN Knoxville, Tubbs Agy ... , .............. 615-577-0689 
TX Dallas, SW Mklg. Assocs. ........ , .... 214-341-8631 
TX Houston, SW MkIg. Assocs. ...... '.... 713-864-6281 
UT SaRLakeCity, TMM.1. ........ , .... , .. 801-487-7676 
VA Alexandria, ToO.I, , ............ , ...... 703-971-8982 
VA Richmond, Dunnington & Assocs. ... ,. 804-282-8383 
WA Redmond, SPS Elctrns. ...... ,:....... 208-323-4140 
WV Bluefield, RW Mou_on Assocs. .",.". 304-327-6421 
WI Appleton, Bu-Nell Engrg.··: ... ,., ..... ,. 414-733-4242 
WI Waukesha, Bu-Nell Engrg. ........... , 414-784-0994 

IDENTATRONICS, INC, 425 lively Blvd., Elk Grove, Il 
60007, Tel: 31.2-437-2654, l-8OQ-323-5403, Telex: 
254706; Sis, Mgr: Gregg Powell 

VERTEX INDUSTRIES, INC., lildenticon Div,23 Carol 
St, P. O. Box 1123, Clifton, NJ 07014,.Tel: 201-472-2121, 
TWX: 710-989-7021 VER TOT CUF; Eri1pL: 95; Sis, Mgr: 

. Ronald Byer 

Local Sales Offices & Reps 
AZ Tempe, Burland Assocs, ., .. , ... ".,.. 602-894-5564 
CA Santa Ana, California Elee. Mklg. .",., 714-835-2702 
Fl Melbourne, Reynolds & Assocs, , .. , .. 305-259-7000 
Il Elk Grove Village, Quad Dala .. , .. , .. , 312-228-1722 
KS Shawnee Mission, Panatek Tech. Sis. . 

... , ....... ,., .. , .. ,.', ... , .......... ,. 913-362-3349 
MA Wayland, Daner Hayes. Inc. .... , .. , .. , 617-655-0688 
MI Farmington Hills, Caner, McCormic & Pierce 

.... , ............ "., .. , ............... 313-477-7700 
MO Rockville, Spectro Assocs. . ...... ".,. 301-294-9770 
TX Dalles, IBl Engrg, & SIs. , ...... ,...... 214-363-2921 
WA Seattle, SJI Corp. .... , .. , .. , .......... 206-763-8981 

IEC' CORPORATION, 3100 Longhom Blvd, AUStin, TX 
78759, Tel: 512-838-0547, Telex: 757025; FSC No.: 
16071; EmpL: 23; S!s. Mgr,: Florencio Canizales, Jr. 

IEC ELCTRNS" 105 Norton St, Newark, NY 14513, Tel: 
315-331-7742, TWX: 510-250-2515; EmpL: 650; Sis. Mgr,' 
Russ Stingel; Dist. Mgr,; Steve Hotchkiss 

lEE, See Industrial Elclm. Engrs., Inc. 

I*.rEI-iEiKRA 
lEI-ISKRA ELECTRONICS; INC., 222 Sherwood Ave, 

Farmingdale, NY 11735, Tel: 518-753-0400, Telex: 
645127; SIs. Mgr: Torn Juliano 

..... A'1080"1083, 1875,2020,,·2072-2073; B'1413 

Local Sales Offices & Reps 
. AZ Tempe, Sunwest.Mklg. ... , ........... 602-838-7586 

CA San Diego, C, K Assocs, """ 'F ..... 619-279-0420 
CA San Jose, K-lectron .... .-............. 408-942-9177 
Il Chicago, Berndt Assocs., Inc.' 312-283-0713 
IN Indianapolis, Electronic Reps. ......... 317-694-1414 
KS Shawnee Mission, K & M SIs. ........ , 913-262-1444 
MD Pikesville"Muncy SIs. ....... , ...... ,.. 301-484-6376 
NY Macedon. M. M. Hare Co .............. ' 315-988-3742 
NY West Hempstead, Schmitt Indl. Mklg. .. 516-486-3510 
PA Philadelphia, Paragon Sis, ....... , .... 215-563-7060 
SC Easley, R A Sis, , ........ , .... , ........ 603-959-1859 
TX EI Paso, EPEC Elctms., Inc. .. .... ,.... 915-593-8481 
UT South Jordan, MAC III .. , .... , ........ 601-568-3781 
WA Bellevue, Communication Comp. Sis. 

Local Distributors 
GA Tucker, Shamrock Comps. , .. , .. , ... ,. 
NY west Islip, Shamrock Comps, .,', .... . 
TX EI Paso, Shamrock Comps. ,., ...... ,. 

208-643-0500 

404-939-9198 
516-669-2027 
915-593-8554 

IERC, 135W Magnolia Blvd, Burbank, CA 91502, Tel: 818-
649-2481,818-786-1182, TWX: 910-498-2206; Sis, Mgr: 
Richard Schuckman .... , ....................... Co1643 

LOCal Sales Offices & Reps 
Al Huntsville, Murcota Corp. .. ,.......... 205-539-6476 
AZ scOttsdale, SMS & Assocs. ."',., ..•. , 602-998-0831 

. CA Burlingame. Jack logan & Assocs. . .. 415-348-8822 
CA Burlingame. Mollard Mklg" Inc, , .. , .... 415-961-0456 
CA Los Angeles, Ed Landa Co. ........ , .. 213-879-0770 
CO Derwer, EIcoI1l, Inc. .... , .. , ........ ,.. 303-337-.2300 
Fl Bocs Raton, lawrence & Assocs. .. c., 305-368-7373 
Il Mt Prospect, Magnuson & Assocs. , .. 312-958-0700 
IN Indianapolis, Magnuson & AssoCs. .... 317-247-5106 
KS leawood, T,hunderbirq Tech. Sis. &' Sves., Inc, 

. •... , .. "' ... , .. , .. ,~" .......... , .. ,. 91,3-842-7220 
KS Wichita, Thunderbird Tech. SIs. & SvC8., Inc. 

....................................... 316-684-3941 
MA Lexington, HathawayElclrns,lnc. , .... 617-861-7010 
MI Ferndale, Shalco. Inc ....... , .......... 313-547-4771 
MO Maryland Heights, Thunderbird Tech. SIs. & SvC8., Inc. 

, ..... , .... , ..... , .. , .................. 314-567-6468 
NJ Wayne, G.T, Assocs., Inc. , ... ", ... ,., 201-694-6040 
NY Rochester, Ossman Comp. Sis. Corp. 

.,." ...... ,., ... ,." .... ,.,', ....... ,. 718-424-4460 
NY Syracuse, Ossman Comp: SIs. Corp ... 315-455-8611 
NO Winston-Salem,MurcotaCorp, .. ,: ..... 919-722-9445 
OH Cleveland, Norm Case & Assocs. ..... 218-333-0400 
OR Portland, Frank Jackson & Assocs. .,. 503-292-2638 
PA Philadelphia, Kenneth B. Erdman Co, . 

", ..... , .. , , .. ", ... ,.,., ... ", ... ,., ... 215-224-1833. 
PA Pittsburgh, Russell F, Clark Co., Inc, '" 412-242-9500 
TX HOuston, Barry Sis, Inc. .. .. , .... , .... ' 713-784-5660 
TX Richardson (Dallas), Barry Sis., Inc, ,.. 214-234-0255 
UT SaR lake City, Elcorn, Inc. 801-532-7940 
WA Redmond, Frank Jackson Assocs. .. .. 208-881-7277 
Ca!l Burlington, Ont, White Radio lid ....... 418-632-6894 
Can Montreal, Que, White Radio ltd .. : .... 514-481-0156 

Local Distributors 
CA Burlingame, Rose Elctrns. .. .. .. .. .... 415-348-2740 
CA Chatsworth, MiI-Comm Distrs. .... , ... 213-998-3111 
CA San Diego, Deco Elctrns. ...... , .. , ... 619-693-1595 
CO Denver, Integrated Elctrns. .., ..... , .. , 303-292-6121 
CO Englewood, Industrial Elctrns., Inc, ., ., 303-694-9444 
CT Norwalk, Park Distrs., Inc. " ...... '.,.. 203-853-2011 
Fl Clearwater, lynch Gentry Assocs. ,." 813-433-2697 
GA Atlanta, Ack Rsdio S"pp. Co. . ...... ,.. 404-351-6340 
Il MLProspect, Magnuson & Assocs. ... , 312-958-0700 
MD Towson, Jones-Maryland Elctms. , .. " 301-823-5721 
MA Billerica, A. W, Mayer· Co, Inc, .. , .. ",. 617-867-6900 
MA WaHham, Steriing Eletrns. ' .... ".,"" 1117-894-6200 
NH Hudson, C & H Elctrns, Inc. ,.......... 603-882-1133 
NY Bohamia, Car-lae Elctm. Indl. Sis:',.,. 516-567-4200 
NY Rochester, Moduiex Corp. ",."", .. , 718-424-1620 
NY West Hempstead, March Elctms. ...... 518-486-6511 
OH Englewood, Argent Inds., Inc, ... , ...... , 513-838-8633 
PA McKeesport, Barno Radio ,: .... ; ... , .. 412-751-5966 
RI . Providence, William Dandrela & Co, 401-861-2600 
TX Fort Worth, C & W Supp ... , ........ ,.. 817-831-G395 
TX Houston,lenertCo. , ....... , .......... 713-225-1485 
UT Provo, Omega Elctrns, ,... 801-375-4864 
UT Salt Lake City, Kimball Elctrns.,lnc. ... 801-328-2075 
WA Redmond, Elwood Inds. ""., ..... " .. 208-881-7277 
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Manufacturers and Sales Offices Directory 

([~ lET LABS, INC. 

lET LABS, INC., 534 Main Sl, Westbury, NY 11590, Tel: 
516-334-5959; FSC No.: 62015; Sis. Mg': Sam Sheena 
...•...............................•.....• : 001242·1245 

ILC DATA DEVICE CORPORATION 

ILC DATA DEVICE CORP., 105 Wilbur PL, Bohemia, NY 
11716, Tel: 516-567·5600, TWX: 51 ()'226-7324; FSC No.: 
19645; EmpL: 850; Sis. Mgr: J. P. Sheahan; Dist. Mg,: 
Mort Lux ................................. 001150-1151 

Local Sales Offices & ReP. 
AL Huntsville, Montgomery Mktg. ......... 205-830-0498 
AZ Scottsdale, Fred Board Assocs: ....... 602-994-9388 
AZ Tuscon, Fred Board Assocs. .........• 602-299-1508 
CA Sante Clara, ILC Date Dev. ........... 406-244-0831 
CA Woodland Hills, ILC Data Dav ......... 81B-992-1n2 
CO Englewood, Western SIs., Inc. ......... 303-798-0945 
CT canton Center, Dynamic SIs. of New Eng. 

............................. ;.. .. . . . .. 2o:Hl93-5567 
FL Boca Raton, Perrott Assocs. .......... 813-443-5214 
FL Clearwater Beach, Perrott Assocs. .... 813-443-5214 
FL Orlando, Perrott AssocS. .............. 305-296-7748 
GA Norcross, Montgomery Mktg. Inc. ..... 404-447-6124 
HI Kihea, Aloha Assocs. ................. 606-879-5296 
IL Chicago, John Alexander & Assocs. .. 312-233-n88 
IL Des Plaines, Eictm. Mktg. ............. 312-296-2330 
IN carmel, Gi~ng & Assocs. ........... 317-844-5222 
IN Fort Wayne, Giesting & Assocs. ....... 219-486-1912 
KS Lenexa, Oytec/South ................. 913-886-0215· 
MA Burlington, Dynamic Sis. of New Eng. 

................................ ; ...... 617-272-5676 
MI Coloma, Giesting & Assocs. .... .. .... 616-468-4200 
MI Fannington Hills, Giesting & Assocs. ., 313-476-6106 
MN Minneapolis, Comprehensive Techn ... ' 612-888-7011 
MO M!l'Yland Hgts., Dytec/South ......... 314-569-2990 
N.l Totowa, ILC Date Dev. Corp. .......... 201-71!5-1734 
NM Albuquerque, Vermillion Co. ....•.....• 505-883-3688 
NY. E. Rochester, Tn Tech Elctms. ........ 716-365-6500 

.NY Endwell, Tn Tech Elctms.· ............. 607-Z54-1 094 
NY Fayetteville, Tn Tech EIctms. ......... 315-446-2881 
NY Fishkill, Tri Tech Eictrns. .............. 914-697-5611 
NC cary, Montgomery Mktg., Inc. ......... 919-467-6319 
OH Cincinnati, Giesting & Assocs. ........ 513-365-1105 
OH Cleveland, Giesting & Assops. ........ 216-281-9705' 
OH Dayton, Giesting & Assocs. ........... 513-433-5632 
,OH Dayton, Lionel Fedotin ................. 513-275-9345 
'OK Tulsa, Bonser-Philhower Sis. ... , .•..• 918-744-9984 
OR Aloha, Venture Elctrns. .... , ...... ;.,., 503-642-9090 
PA Glenside, Koebert Assocs. ............ 215-887-2310 
PA New Kensington, Bobar Instr, ......... 412-339-3565 
PA PIttsburgh, Giesting & Assocs. ........ 412-963-0727 
TX Austin, Bonser-Philhower Sis. ... , .•. ,. 512-346-9166 
TX Houston, Bonser-Phil~ower Sis. ....... 713-531-4144 
TX Richardson, Bonser.philhower Sis. .. ,. 214-234-8438 
VT Burlington, Dynamic Sis. of New Eng. 

....... , ... , .. , ..... , .. , .. , ...... , ... ,. 802-663-6665 
VA Vienna, ILC Data Dev ................. 201,785-1734 
WA Bellevue, Venture Elctms. , .•..•. ,..... 206-454-4594 
WI Milwaukee, JM Sis. .. .. .. .. .. .. .. .. ... 414-546-0040 
WI Waukesha, Electron Mktg, ............ 414-547-1505 
can Montreal, Repco Engrg. ............... 514-694-18n' 

ILC TECHNOLOGY, INC. 399 Java Dr. Sunnyvale, CA 
940B9, Tel: 406-745-7900, TWX: 91 D-339-93a9; SIs. Mgr: 
RobertTumer . " 

111----
IWNOIS CAPACitOR, INC., 3757 w. Touhy Ave., 

Uncolnwood, L 80645, Tel: 312-675-1780, Telex: 72-
4361; Empl.: 44; SIs. Mgr: C Kurlilnd .... A.1084-1085 

Local Sales 0ffic88 & Reps 
AI.. Huntsville, Electro-Mech. Sis. ......... ,205-533-2100 

AZ Phoenix, Howe & Howe SIs. ." •... ,., 602-284-7971 
CA EI Cajon, KCE Corp ................... 619-588-1198 
CA Palo Aho, MoliardMktg. ."." .......... 415-961-0456 
CA Woodland Hills, Illinois Capacitor, Inc . 

.... " ...... ,." ... ,., ...... , .... , ..... 800-323-3652 
CO Denver, Eicom .................. ".... 303-337-2300 
CT Bristol, Technology Prods. Grp. ." .... 617-731-0856 
FL Miami Beach, Ben Goldner ..... , , . . .. 305-932-2782 
GA Norcross, Electro-Mech, SIs. .... ".,.. 404-447-6478 
IN Indianapolis, Fred Dorsey Assoc. ..... 317-642-0080 
KY Louisville, Fred Dorsey Assoc. ,., .. ". 502-426-3540 
MA BrookNne, Technology Prods, Grp. .". 617-731-0856 
MI Warren, Oem Elctrns. SIs. .... " ....... 313-575-9444 
MN Golden Valley, Highland Elctm. Sis, Co . 

. ....... , .. , .•... ". ,.,., .. , .. , ., ... , .. 612-545-4028 
MS Jackson,ILCapacitor ., ...... " ....... 312-675-1760 
MO Hazelwood, Jim Moore & Assocs, .. ". 314-731-2240 
MO Overland Park, Guernsey-Moore Assocs. 

........ ,., .... ,.: ...... ,,, ...... ,, .... 913-381-2225 
NY Commack, ERA ." ............ ~ • .. .... 516-543-0510 
NY Da Ruyter, Net Sales, Inc, ............. 315-662-7996 
NY Fairport, Net Sis, " .................... 716-467-4538 
NY Webster, Net Saies, Inc. ... " ......... 716-671-()022 
NC RaleIgh, EIectro-Mech. SIs. .. " .. " .... 919-851-8165 
OR Beaverton, Caruso-Northcutt ., . , . . . .. 5o:Hl46-4973 
PA Narberth, J. Bresson Assocs. .. .. .. ... 215-884-8480 
TN Jonesboro, Electro-Mech. SIs. ....... " 615-753-2984 
TX Austin, Mil-Rep ....... " .............. 512-459-8802 
TX Ef Paso, EPEC, Inc. ." .......... :...... 915-593-84il1 
TX Houston, Mi~Rep ............... ".... 713-444-2557 
TX Richardson, Mi~Rep Assocs. .......... 214-664-6731 
lIT SaR Lake City, Eicom ................. 801-532-7940 
WA BelleVue, caruso-Northcutt , ..•. , .. : .. 206-454-9699 
WI Milwaukee, Erdman Sis. Co ........... 414-281-1330 
Can Downsvievil, Ont, Designtronics ....... 416-747-1171 

LOcal Distributors 
CA Anaheim, A to Z EIctms. ....... "..... 714-634-3620 
CA Canoga PI<., Myco/Vickers Elclrn. Supp. . 

........... , ......... , ..... ,."., ...... 213-340-2025 
CA, Irvine, H~Rel Oistr, Sis. ................ 714-766-6656 
CA Santa Ana, Projections Unltd. ......... 714-841-1472 
CA Santa Clara, California Capacitor •. , .. 406-98Q.8495 
CO Englewood, Industrial Elctms. ......... 303-694-9444 
IL Northbrook, Classic Comps. ., .. ' ., ' . .312-272-9650 
IN Carmel, Altex Elctms. .............. ". 317-848-1323 
IA Cedar Rapids, Bergquist Co. .,." •. ,.. 319-366-6733 
LA Harvey, AFG Electm. Supp. .. , . , . • . . .. 504-368-9696 
MD Columbia, General Radio Supp. ,...... 301-997-6337 
MA Wakefield, Lorcor .............. '....... 617-246-1903 
MA Wobum,Semtex ................. : .... 617~2150 
MI Grand Rapids, R M EIctms. ........... 616-531-9300 
MN Minneapolis, Bergquist Co. ............ 612-635-2322 
MO St Charles, FiMigan Elctms. ,......... 314-946-6201 
NJ Can1den, General Radio Supp. Co. , .. , 809-984-B560 
NJ Roselle, Lectron Ind. .. " .............. , 201-245-5859 
NY BuHaIo, Genesee Radio & Parts Co. .. 716-673-9661 
NY Buffalo, Summit Distrbg. .............. 716-887-2890 
NY E. Syracusa, Add EIctms. .............. 315-437-0300 
NY Freeport, Semtex Ind. Corp. ........... 80().845-3960 
NY Rochester, Masiine EIctms. ........... 716-546-5373' 
NY Troy, Tr'ojan Eictm. Supp. ............. 518-274-4481 
NC Greensboro, Hanvnond Eictrns. ....... 919-275-6391 
OH Dayton, Semtex Ind. Corp. ........ , .. , 513-435-6600 
OK Tulsa,·AltairEIctms. .. , ................ 918-252-5781 
SC Greenville, Harrimond EIctms. ......... 803-233-4121 
TX Austin, AltaIr EIctms. .................. 512-637-4490 
TX Channelview, Henry Elctrns. .. .. .. .... 713-452-4451 
TX Houston, Altair EIctms. ,: ............... 713-462-3029 
TX Rich8rdson. Altair Eictms. ............. 214-231-5166 
WI. Milwau!<ee; Badger c8paci1or Sis. ..... 414-281-1330 
EXP RexdaIe, ON, Electrn. Supp., inc. ...... 416-741-4000 

ILLINOIS LOCK CO., The Eastern Co., 301 W. Hintz 
Rd., Whee6ng, IL 60090, Tel: 312-537-1800; SIs. Mgr: Kim 
Pelmer ........ , .......................... a.1593-1595 

Local Sales Offices & Rep8 
AZ Tempe, Desert-West Technltal SIs. ... 802-244-0735 
CA Los Angeles, SpectrUm Assocs. .... ,.. 213-841-4255 
CA San Rafael, Wright Assoc. '............ 415-457-9940 
FL New Port'Richey, Lobo Mktg. Assocs. 

..... , ....................... , ........ ' 813-848-8578 
IN Cam]eI. TMC ..... :................... 317-844-8462 
IN Fort Wayne, mc ... ,................. 219-432-5553 
KY, Louisville, TMC ....................... 502-499-7808 
MN MInneepoIs, Jos. Co/Melius .......... 612-661-3343 
NJ Haddonfield, Gray Assocs. 
VA Front Royal. EItron Sis. 

Local DistribuIots 
CA Gardena, CaIIIomI8. Swttch & SigrJaI .. 213-77()'2330 
CA San Leandro, Electro-Components .... 415-352-5210 

IMAGE GRAPHICS, INC" 107 Ardmore Street, Fairfield, 
CT 06430, Tel: 203-259-1394; FSC No,: 5MB67; EmpL: 35; 
SIs. Mgr: J, p, Whitley 

IMCMA 
IMAGE MAKERS OF PITTSFORD, 6 Wood Gate, 

Pittsford, NY 14534, Tel: 716-385-4567; SIs, Mgr: Richard 
Ii. Roberts; Dis!. Mgr: Richard Ii. Roberts 

IMAGE TECHNOLOGY METHODS CORP. 103 
Moody St,Waltham, MA 02154, Tel: 617-894-1720 

IMAGING TECHNOLOGY, INC. 600 W. Cummings Park, 
Wobum, MA 01801, Tel: 617-936-6444, Telex: 946263; 
Empl.: 70; Sis. Mg': Ronald A. Massa 

!QII i'it3 
IMC MAGNETICS CORP., Exec. Off., 100 Jericho 

Quadrangle, Ste. 221, Jericho, NY 11753, Tel: 516-938-
0800, TWX: 51 ().221-2126; SIs, Mg': E. Egan 
............... .' ........... 801161; 001844-1845, 1847 

IMC MAGNETICS CORP, Arizona Div.19OO Eest Fifth 
St, T~AZ85281, Tel: 602-968-4441, Telex: 91 ()'951-
0001; Sis. Mgr: Alex LazUlin . 

IMC MAGNETICS CORP., Eastern Diy., 570 Main St, 
Westbury, NY 11590, Tel: 516-334-7070, TWX: 510-222-
4469; SIs, Mg,: A. Chillemi ,.,. ,a.1181; C.1844-1845 

Local Sales Offices & Reps 
AL Huntsville, BeaconEIctrns. ............ 205-881-5031 
AZ Tempe, Gassner & Clark .,.,., .. '.,... 602-988-9037 
CA Cerritos, Ef.Com, Inc. ................. 213-404-2961 
CA Los Altos, Recht Assocs. ,. ...... ,. ... 415-984-6321 
CA San Diego, EI-com. Inc. ............... 619-578-0900 
CO Englewood, Thorson Rocky MIn, ...... 303-779-0666 
CT Middletown, Gerber'SIs. Corp. ........ 203·347·3000 
FL Coral Springs, HAl Elctms. . , .•.•.. , .. .' 404-256-9640 
GA Atlanta, Beacon Elctms......... .. . .... 404'-256-9640 
IL Chicago, Industrial Reps., Inc. ......... 312-847-n55 
MO Ml Airy, Beacon N, ................... 80D-336-3747 
MA Monson, Gerber SIs. Corp, ............ 413-267·5051 
MA Newton Upper, Gerber SIs. Corp. . " .... 617-.969-2620 
MN Mimeapols, Holmgren Assocs. ....... 612-786-7841 
MO Grandview, Harn&-Hanson Co ......... 816-763-6200 
Me St Louis, Harri&-Hanson .......... ,..' 314-432-3611 . 
Me Sl Louis, Harri&-Hanson Co. .: ...... ,. 314-432-361'1 
NJ Haddonfield, Mesa Tech Assoc. ,., .•. , 609-429-9531 
NJ : Haddonfield, Mesa Tech. Assoc. .,.... 609-429-9531:' 
NY Fairport, Net Sales Co, .......... ,. .. ,. 716-467-4538 
NY' Great Neck, Tnonics Assocs. ......... 516-466-2300 
NY Syracuse, Electra Sis. Corp. ........... 315-463-1248 
NC Greensboro, Beacon Elctms. ..... ,.,., 919-275-9997 
Nc; Raleigh, Beacon EIctrns. .. " .......... 919-787-0330 
OH Dayton, Electricai Sys. Co. ............. 513-434-9822 
OH Dayton, Electrical Systems Co. ........ 513-434-9822 
OH . Westlake, Electrical Sys. Co. ......... ' 216-835-6672 
OR Alhoa, Huntley Assocs. .... : . . . • . . . . .. 503-B49-5388 
OR Lake Oswego, Huntley Assocs. ... ,.,. 503-636-7558 
TX Dallas, Kruvand Assocs. , ..... ,....... 214-691-4592 
TX Dallas, Kruvand Assocs. .............. 801-973-7969 
lIT Valley City, Thorson Rocky Min. ...... 214-437-3355 
VA Fairiax, Beacon N, r ................ '," 703-591-1300 
VA Falls Church, Beacon North .......... 703-534-7200 
WA Everett, Huntley Assocs. .............. 206-353-1833' 
PR San Juan, Jorge Donato Assocs. .. ... B09-79()'13OO 
can Markham, Ont. Lenbrook EIctms. .. ... 416-477-7722 
can Surrey, B.c. Lenbrook EIctms. ...... ,. 804-565-9599 

IMC/HANSEN, Box 23, Princeton, IN 47670, Tel: 812-385-
3415, Telex: 27"8458 HANSON PEON; Empl.: 350; SIs. 

-Mgr: George A. Gilbert 

IMC MAGNETICS CORP., New Hampshire Diy., 
Rte. 168, Rochester, NH 03667, Tel: 603-332-5300, TWX: 
51 ()'297-4466; SIs. Mgr: William Beaulieu; Dist. Mgr: 
Dave Flanagan .................................. C.1847 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms. ..•......... 205-881-5031 
AZ Tempe, Gassner & Clark .... :......... 602-988-9037 
CA Cerritos, Ef.Com, Inc.· ................. 213-404-2961 
CA Los Altos, Recht Assocs. .. .. .. .. .. ... 415-9B4-6321 
CA San Diego, EI-Com, Inc. ............... 619-578-0900 
CO Englewood, Thorson Rocky Mtri. .,.,.. 303-n9-0666 
CT Middletown, Gerber Sis. Corp. ........ 203-347-3000 
FL Coral Springs, HAl EIctms. ............ 404-256-9640 
GA Atlanta, Beacon Elctms. ............... 404-256-9840 
IL Chicago, Industrial Reps., Inc. ......... 312-847-n55 
MO Ml Airy, Beecon N. ' .... .. .. .. .. .. .. ... 800-336-3747 
MA Monson, Gerber Sis. Corp. ............ 413-267-5051 
MA Newton Upper, Gerber Sis. Corp. ..... 817-969-2620 
MN Minneapols, Ho~ren Assocs. ....... 612-786-7641 
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IMCMA 
MO Grandview, Harris-Hanson Co, ,....... 816-763-6200 
Ma SI. Louis, Harris-Hanson Co ........... 314-432-3611 
NJ Haddonfield, Mesa Tech Assoc. ....... 609-429-9631 
NY Great Neck, Trionics Assocs. . . . . . . . .. 516-466-2300 
NY Syracuse, Electra Sis. Corp ............ 315-463-1248 
NC Raleigh, BI*Icon Elctms. .............. 1119-787-0330 
aH Dayton, ElectricafSys. Co ..... : .... , .. 51~34-9B22 
aH Westlake, ElectrI.cal Sys. Co .... , .. ." ... 21.6-835-8672 
OR AIhoa, Huntley Assocs. . ." ....... j .. , .. 503-649-5386 
TX Dallas, Kruvanp Assocs. .............. 214-437-3355 
UT Valley City, Thorson Rocky MIn ...... 801-973-7969 
VA Fair1ax, Beacon N ...................... 703-591-1300 
WA Everetl,.Huritiey Assocs. .............. 206-353-1833 
PR San Juan, Jorge Donato As8<ics.· ..... 809-790-1300 
Can Mark~ ant, L~nbrook Elclrns. ...... 416-477-7722 
Can Surrey, B. 'c, Lenbrook Elclrns. : '.' . . .. 604-585-9599 

Local [;;stributors 
AL Huntsville, C.D.!. , .. , ....... , ........... 205-863-7501 
AK Ullie Rock, C.D.! ..... , .. , .............. 501-227-6278 
AZ P!iOenix, S1erling Elclms, ,:" ........ , 602-269-2121 
AZ Tempe, Bellinds. .. , .... , .. , ........... 602-966-7800 
AZ Tuscan, Southwest SIs. ., .. ,", .. ,.... 60;2-325-4067 
CA Cerritos, E~Com· ..... " .. ,., ... , .. ,'" 213-404-2961 
CA Garden Grove, Bellinds. .... , .... , .... 714-220-0681 
CA Gardena, BeIlIndS. , .... , ......... ~ .... 213-515-1800 
CA Inglewood, Newark Elctms. ,.. . . . . . . .. 21.3-671-7387 
CA Roseville, Graham EICtrns. ', .... " .. , .. 91.6-969-3100 
CA San DiegO, Bell Inds, .... , .. ,'......... 61.9-269-1277 
CA San Diego, EI-Com .................... 619-578-0900 
CA Santa Clara, EI-Gom ... ; ..•. ,......... 408-498-0880 
CA Sunnyvale, Bell Inds. .................. 408-734-8570 
CA Thousand aaks, BelllndB. ",......... 805-499-6l1l!1 
Co. Denver, Newark Denver Elclmd, •..... 303-757-~1 
Co. Ravada, Denver Winlronics ........... 303-431-7161 
Co. Whealridge, Bell Inds ............... ,... 303-424-1985. 
CT East Haven, J. V. Elctms. ., ....... , . .. 203-469-2321 
CT Wallingford, Sager Elctrl. Supp. Co .. ,.. 203-265-4800 
CT Wallingford, SterHng Elclrns. " ....... ." 203-285-9535 
FL Ft. Lauderdale, CD.! ................... 305-971-41150 
FL Ft Lauderdale, Hammond Elctrns. ..... 305-973-7103 
FL Largo, Graham Elctrns. ............... 81a-:541-4434 
FL arlando, Hammond Elctrns. ........... 305-849-6060 
GA Norcross, C.D.!. .. ................. :.. .. 404-441-3320 
IL Chicago, Bellinds. .............. , .. ,' ... 312'982-9210 
IL Chicago, Newark EIctms. .•......... ". 312-631'1-4411 
IL Northbrook, Classic Comps. . ......... 312-272-9850 
IN Carmel, ARex Elclms., Inc. . .•.......... 317-848-1323 

INDUCTOR D SUPPlY INC. 

800/854-1881 
800/472'~~1 

Ask,andve 
shall receive. We 
fill every order. 
the day we get it. 

All you have to 
do is call. 

INDUCTOR D SUPPLY INC. 
When you need It yesterday. 

Manufacturers and Sales Offices Directory 
IN Fl Wayne, Graham Elctrns. ........... 219-423-3422 
IN Indianapolis, Graham Elctrns. ......... 317-634-8202 
IN Lafayette, Graham Elctrns. ...........• 317-423-5584 
IA Cedar Rapids, Bellinds. ........ .. . ... 319-395-0730 
KS Wichila, RSC Elctrns.,Inc .............. 318-267-5213 
MD Columbia, Llonex Corp. .•............• 301-984-0040 
MD Savage, Pyttronic IndB. ..............• 301-792-0780 

,MA Hingham, Sager Elctrl Sup. Co. ....... 617-749-8700 
MA Norwood, Gerber Elclms. .... : ... ;.... 617-769-8000 
MA SomervUle, Electro SIs. ... . . . . . . . . •. .. 617-666-0500 
MA WaKham, Sterling Elctrns. .. ,: •........ 617-894-6200 
MA Wilmington, Lionex Corp. ...... .. .. ... 617-857-5170 
MI Adrian Wedemeyer Elctm. Slipp. Co. .. ............... ' 

51.7-263-2925 
MI Ann Arbor, Graham Elctrns. ........... 313-684-4725 
MI Ann Arbor, Wedemeyer EIcIm. Supp. Co. 

•.......... ', ......•................... 31~65-8611 
MI Lansing, Wedemeyer EcKm. Supp. C9. 

...................................... , 517-484-9009 
MN MinneapoNs, Aer<>-Spece Computer Suppa., Inc: 

.. . . .. . . . .. . . . . .. .. . .. .. .. . . . .. . . .. . .. .. 612-864-4725 
MO Sl Louis, alive Elctrns., Inc. . ........... 314-426-4500 

. NJBelimawr, Mid-AtienIic ... :............ 609-931-5303 
NJ Fl\irfield,Lionex Corp ............. , .. ,. 201-227-7960 
NJ Pooh Aniboy, Sterling Elctms. . ... . . • .. 201-442-8000 
NM ,Albuquerque, Bellinds. .. .. ..... ...... 505-292-2700 
NM Albuquerque, Internalional Elctms. ..... 505-345-8127' 
NM Albuquerque, Sterling Elctms. ......... 50~884-1900 

CA orange, ETA ........................ 714-998-9241 
CA San Diego, Savage·Assocs. ........... 619-457-2844 
CA Santa Clara, M2 Mktg. Grp. .... , ..... , 408-986-0616 
Co. Sedalia, Jensen Reps. . . . . . • . . . . . . . . .. 303-686-4154 
FL Casselberry, Southern Elctrn. Mktg. .... 30~95-3334 
IL Chicago, ElectrO-Tech Mktg. ... , ....... 312-672-3151 
MD Silver Springs, Mid Atlantic Sis. .. ,.' .... 30.1-583-7749 
MA Framingham, Sullivan Tech. Sis, ...... 617~2Q-0195 
MN Minnetonka, Frank Anthony Mktg.. . . .. 612-934-0773 
MO Clayton, Mertens Co. . . . . . . • . . . . . . . . .. 314-993-6600 
MO ,Silver Springs, Mid Atlantic Sis. .: ..... 301-593-7749 
NJ Mountainsidi!, Henry G. Richter ... :-... 201-233-46,15· 
NY Rocheslef, Henry G. Richter .......... 716-436-0300 
NC ReseBrch Triangle Park, Naylor Assocs. 

....................................... 919-286-7007 
aH Columbus, Micro-Tec ................. 614-.869-9761 
OR Portland, Power Sources, UnKd. ....... 503-292-0820 
PA PUtsburgh, Micro-Tec .,............... 412-931-3380 
SC Greenville, Naylor Assocs. ............ 803-297-9969 
TX Dalles, Milco Mktg. .................... 214-783-2716 
TX Houston, Milco Mktg .................. 713-723-5003 
WA Lynnwood, Power Sources, Unltd ...... 206-743-6841 
WI Brookfield, Electro-Tech Mktg. ........ 414-785-9554 
Can Pointe Claire, Que., A. R. Gray & Assocs. 

..................... ; ................. 514-694-6378 

NY Buffalo, Summil Distrs. .... '.. . . . . . . . • .. 718-684,3450 Local Distributors 
NY Endwell, AS.!. Elctrns. ................. '607-754-3823 AZ Phoenix, Tri Tel<, Inc .................. 602-995-9352 
NY Hauppauge, Lionex Corp .............. 516-273-1660 CA Costa Mesa, Escat ........... ." ....... 714-557-3252 
NY Ml Vernon, QAR.lndl. Sis. ........... 914-699-2224 CA Fullerton, Pyramid Elclrns ........... :. 714-77~781 
NY Plainview, Progress Elctms. ........... 516-433-1700 CA San Diego, Lauber Eictms. ............. 619-274-7242 
NY Rochester, Summit Elctms. ........... 718-334-8110 CA San Jose, Compumech ...... , ......... 408-289-9171· 
NC GreensborO, Hammond Elctms. ....... 919-27~391 CA Santa Ana, C. R. Elctrns. ........... .... 714-556-2040 
NC Raleigh, C.D.! .• , ....................... 919-834-9465 CA Senta Clara, Escot .................... 408-986-4991 
OH' Cincinnali, Graham EIctms. ........ ". 513-772-1661 CA Santa Clara, Pyramid Elctms. ......... 408-727-9810 
OH Colunibus, Graham Elctrns. ........ ' .. 614-895-1590 CA Sunnyvale, Sierra West ... F .......... 408-747-1186 
OH Columbus, Wedemeyer EIctrn Supp. Co. CO Broomfield, Escot .•..................• 303-465-2346 

....................................... 614-436-2410 FL L oed Cam RPC . 305-634-2031 
OH Dayton, Bell Inds. .".................... 513-434-8231 ongw, ............... .. 
OH Dayton,EscoElctrons. ................ 513-293-1133 GA Norcross,CamRPC .................. 404-441-1186. 
aH Dayton, Slotts-Friedman .. : ............ 513-299-5555 IL Wheeling, Escol ............. : ..... ,,,. 312-459:5750 
aH Youngstown, Newark Elctrns .......... 216-793-6.134 MD Aberdeen, Harco Elclms. ............. 301-57~885 
aR LakeOswego,BelIinds. .............. 503-241-4115 MD Beltsville, TreekoSIs. ................. 301-937-8280 
PA Braddock,LellEictrns. ................ '412-351-5000 MD Towsonc8mRPC ................... 301-337-5545 
PA Horsham Wanex Corp. . ........ , .'. ... 215-443-5150 MA Newlon, Greene-Shaw Co. ............ 617-969-8900 
PA McKean, Advacom, Inc. . .. .. .. . .. .. . ... 814-478-7714 MN Bloomington, N.W.R. Elctrns. .. :....... 612-854-7~29 
PA Montgomeryville, Pyttronic IndB. ....... 215-843-2850 NJ East Brunswick, Brothers Elec. ........ 201-238-2200 
PA Flear;ling,BarbeyElC\ms. .............. 215-378-6116 NY Henrietta,CamRPC ... ." .............. 718-334-5800 
RI ' Providence, William Oandreta Co. ... ,. 401-861-2800 aH Cleveland, Cam RPC ................... 216-461-4700 
SC Greenville, Hammond Elclms. .......... 803-233-4121 OH Dayton, Micro-Mil/Bell ................ 51.3-434-8231 
TN Nashville, Electra Oistrbg. Co. ' ......... 615-329-3971 PA Philadelph,a, Cam RPC ............... 215-739-4095 
TN Nashville,GrahamEIctms. ............ 615-242-2682'. PA PI1Isburgh,CamRPC ................. 412-782-3770 
TX ,Austin, S1erling Elctms. ............... 512-838-1341 TX Dallas;Cam RPC ..................... 214-844-4325 
TX Dallas, Heilind Elctrns. ....•........•.. 214-351-2050 VA Aim8ndale, Arcade EIctms. ........•.... 703-256-4610 
TX, Dallas, S1erling EIctms. ................ 213-243-1800, 

BOo-225-9618 WAKem Pyramid Elctms. ................ 206-872-5800 

TX . EI. Paso, International Elctms. ......... 915-598-3406 
TX Houston. S1erling ·Elctrns. ...........•.. 713-623-6600 
UT l:jaHake City, Bell Inds. ........... :.. ,801-972~969 
UT . SaHake City, Standard Supp. ........ 1801-486-3371 
VA Richmond, S1erling EIctms. .,.,....... 804-228-2190 
WA Beliel(ue, Bellinds. ................... 206-747-1515 
WI New Berlin, Classic Comps. ........... 414-786-5300 
WI Waukesha. Bellinds. ..•..•.....•..... 414-547-8679 
can Downsview, Ont., Westbume IndL Entprs., Ltd. 

.. .. . . . .. . . . .. . . . . . . . . .. .. .. .. . . . . .. . .. 418-635-2950 
Can Nlonlr$aL Que., Electronic Whls.,. Ltd 

...... , ....................... ; ..... 514-769-8851/61 
Can' Ottawa, Ont, Elec1rQnic Whfs., Ltd. .... 613-748-4413 
Can Ottawa, On!.. Wackid Redio ........... 613-728-1821 
Can Pointe ciaire, Que., Fulure EIctms. .... '51'4-6114-7110 

THERMAL PRODS. GROUP, IMC MagnetiCS Corp., 
100 Jericho Quac1, Ste. 221, Jericho, NY 11753, Tel: 516-
938-0800, TWX: 510-221-2126 

IMCMAGNETICS. CORP, WestemDiv, 12627 
Hiddencreek Way, Cermos, CA 90701, Tel: 213-'926-0927, 
TWX: 910-569-1355; FSC No.: 9974;3; Sis. Mgr: Joe Gull! 

IMEC CORP, 2434 Southpor1 Way, National City, CA 92050, 
Tel: 619-474-8991 

IMPANDEX. INC, 203 Brookdale St.. MaYwooo. NJ07607, 
Tel: 201-845-4684, Telex: 134 656; Empl.: 11; SIs. Mgi: 
S1an1ey I. Goldberg; Dist. Mgr: RobiIr F. Car1son 

I.M.& EQUIPMENT, INC, P.o.. Box 16909, Irvine, CA 
92713, Tel: 714-857-6302, Telex: 676317; SIs. Mgr:.Frank 
Buday . 

Local Sales bttices & Reps 
AL Huntsville, Naylor Assocs. ............ 205-830-1957 
AZ Phoenix, Tri Fail SIs. .................. 602-265-3341 
AZ Tucson, WJ.M. Sales ................. 602-886-4847 

IMTRONICS INOS, 11930 31 sl Ct, Sl Petersburg, FL 
33715, Tel: 813-577-9010, Telex: 5660271MTRON CWTR 
UD;Empl: 10; Sis. Mgr: Steven B. Cohen 

INCOM, INC .. 205 Chapin St.. P.o.. Drawer G, SoUthbridge, 
MA 01550, Tel: 617-765-9151, TWX: 710-347-1604; SIs. 
Mgr: David MacGrath 

INCONIX CORP, 10 Tech CirCle, Natick, MA 01760, Tel: 
, 617~55-1170, TWX: 110-386-.1997; Empl: 60; SIs. Mgr: 

AI Vitale 

INDEPENDENT CABLE, INC. 43 Broad St, Hudson, MA 
'01749, Tel: 617-562~13; Empl.: 120; Sis. Mgr: Gary"v. 
Nace 

INDIANA. GENI:RAl/DN. aAM CORP, Magnet 
PrOOs.. 405 8m S!.. Valparl\iso, IN 46383, Tel: 219-462-
3131, Talex: 25~, TWX: 910-690-4891; Empl: 1200; 
SIs. Mgr: Royce D. Wright 

INDOCOMP, INC., Newcor, 5409 Petry Dr, p.a: Box 157, 
Drayton Plains, MI4802O, Tel: 31~74-2294; Ernpl:,26; 
SIs. Mgr: Robert watt . ' '. . . 

DlstribDto~ 

INDUcnVE PRODS., I.Ne.. 11.733 Markon Dr, Garden 
Grove,CA 92841, Tel: 714-891-2572; Empl: 10; SIs.Mgr: 
Miphael Rynkewicz ................... , ......... : A.1230 
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and Sales Offices Directory 

Distributor ------

INDUCTOR SUPPlY, 15204 Transistor Lane, Huntington 
Beach, CA 92649, Tel: 714-891-4524 
•••••••... " .• , ...... , .......... , .......... P. 700 

INDUSTRIAL COMPUTER DESIGNS, INC. 31264 La 
Baya Drive. Westlake \(illage, CA 91362, Tel: 818-889-
3179; Empl: 33; SIs. Mgr: David J. Knight 

INDUSTRIAL CONTROL CO. 3100 PIneda Ave.. 
Rockledge, FL 32955, Tel: 305-259-7105; EmpL: 15; SIs. 
Mgr: I. Nobillo " ................................ 001988 

INDUSTRIAL DEVICES, INC., 7 HudSon St, EdQewater, 
NJ 07020, Tel: 201-224-4700, Telex: 12-7459; FSC No.: 
91802; Ernpl: 200; SIs. Mgr: Michael Diceglie 
.............................. 8-1014, 1017, 1057-1077 

L.ocaI Sales Offices & Reps 
AL Huntsville, E.MA, Inc. ................. 205-837-7363 
AZ. ScottsdeIe, Bill Earl Assocs., Inc. ...... 602-994-3813 
CA Los Angeles, Universal Comps. ....... 213-641-4255 
CA Mountain View, Westech Sis. ......... 415-961-1422 
CO Aurora, Sage Sis. ..................... 303-750-3501 

"FL Casselberry, Southern EIc1m, Mktg. ... 305-831-2822 
GA AlIarlta; E.MA, Inc. .................... 404-448-1~15 
IL Chicago, K. D. Engle .................. 312-539-1820 
IN Indianapolis. EIcIm. Mktg. Consfts. .... 317-253-1668 
KS Sh_ Mission, Lowell-Kangas Assocs. 

........... , .................. : .. , ..... 913-631=3515 
MD Towson, Ernie Sielkovic Assocs. ...... 301-321'-600II 
MA Newton Upper Falls. Anchor Engig. ... 617-964-6205 
MI Oak Pk., W. Spenser .................. 313-967-oeoe 

b Industri~1 • 
IIJ" DeVices. 

Inc. 
FULL LINE 

AUTHORIZEO DISTRIBUTOR 

~1;6 
ELECTRIC SWITCHES 

I • COB P 0 BaT • D 

2418 FletCher Dr, Los AlIleln, Califomi~ 90039 

213-660-1310 
CALL Toll FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910·321-2971 
SOURCE FOR INDICATOR LIGHTS 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE LINECARD AND 
CATALOG ON REQUEST 

MN Minneapolis. EIec. Comp. Sis. ......... 812-933-2594 LA Lafayette, Ralph's . .. .. .. .. .. .. .. .. ... 318-234-4507 
New Orleans, Wrn. B. Allen Supp. Co. Me St Louis, LoweIH<angas Assocs. ..... 314-821-4050 LA 

NJ Cherry filii, Ernie Sielkovic Assocs. . .. 6OIHl87-4066 
NJ Mlinville, Dyne Rep ................... 2OH185-0135 
NY Rochester, Apex Assocs. .. • .. .. .. .... 716-254-6050 
NO Raleigh, E.MA, Inc. .. , ................ 919-847-8800 
OH Cl8ve1and, Marlow Assocs. . .. ... .. ... 216-99HI500 
OH Columbus. Marlow Assocs. .. , ..... ,.. 800-362-2265 
OR Portland, Earl & Brown ................ 503-245-2283 
PA Pittsburgh, Marlow Assocs. ........... 412-367-8886 
SC Greenville, E.MA, Inc. •.....•. ,........ 603-233-4637 
TX Austin, R. F. Kimball Co. .............. 512-443-5284 
TX HouSton, R. F, Kimball Co. ............ 713-890-8810 
TX" Richardson, R. F, Kimball Co, ......... 214-231-3447 
UT San Lake City, Sage SIs. .............. 601-457-5451 
WA Seatt1e, Earl & Brown ................. 206-284-1121 
EXP NY, Jericho, E.T.~ Inc. ................ 516-931-3434 

L.ocaI DistrfbutOIs 
AZ. Phoenix, Dalis EIcIm. Supp. ..,........ 602-275-2685 
CA Gardena, CalK. Switch & Signal ....... 213-77()'2330 
.CA Los Angeles, EIec. Switches .......... 213-664-1141 
CA Palo Alto, Zack EIcIms. ............... 415-326-5432 
CA Pasadena, Empire EIcIm. Dlstr ........ 213-661-2711 
CA S. Sen Francisco, Steven Engrg. ...... 415-588-9200" 
CA Sen Diego, Shanks & Wright .......... 616-236-0176 
CA San Diego, Sigma Elclms. .. .. • .. . .... 714-565-2000 
CA Sen Francisco, Zack EIc1ms. .......... 415-626-1444 
CA Sen Jose, Quement Elctms. ..... ,. . .. 408-998-5900 
CA Santa Monica, Master Distrs. .......... 213-452-1229 
CO Arvads, Denver Wlntronics ............ 303-431-7161 
CT Norwalk. Park Distrs. .................. 600-243-5006 
CT Stratford, Utronica, Inc. ................. 203-378-4201 
CT WaiUngIord, Sager Electrical Supp. .... 203-265-4600 
FL L.ong\iIood, Inter Tee ................... 600-432-1654 
FL Miami, Electro Standard Lab (ESL) •... 305-593-6060 
FL Tampa, Leader EIcIms. , .............. 813-87()'3315 
FL W. Palm Beach, Num1i EIcIm. ....•..•. 305-686-8553 
GA AUanta, Wholesale IndL Elec. . , .. ..... 600-282-1657 
IL "Villa Park, Melvin EIc1ms. ............. 312-276-5015 
IL wood Dale, Electro-Kinetics .......... 312-595-6700 
IN East Chicago, ACRO EIc1ms. ......... 312-375-1269 
IN Evansville, Hutch & Son .............. 812-425-7201 
IN Fort Wayne, Graham Elcirs. ........... 219-423-3422 
IN IndlanapoUs, Graham EIcIms. ......... 317-834-8202 
IN South Bend, Genesis EIc1ms. ......... 216-287-2911 
IA Cedar Rapids, Bergquist Co. .......... 319-368-8733 
IA Cedar Rapids, Iowa Radio Supp. ...... 319-393-4510 
KY Bowling Green, Crescent EIcIms. ••.•• ' 502-842-2444 

....... , .. , ......... , ........ , . . . . . . . .. 80().462-9520 
MD Rockville, Capitol Radio WhISlS. ...... 301-881-2270 
MA Hingham, Sager EIec. Supp. .......... 617-746-6700 
MA N. Wilbraham, Indt Comps. .... , . • . • •. 413-598-3654 
MA Norwood, Gerber EIcIms. ......... , ... 617-326-2400 
MA Worcester, AM EIcIrns. ............... 617-756-9311 
MI Flint, Shand EIc1ms. .................. 313-743-8940 
MN Minneapolis, Bergquist Co. ............ 612-835-2322 
MN Minneapolis, EIcIm. Center ............ 612-371-5200 
MN Minneapolis, Stark EIcIms. ............ 612-332-1325 
MO Kansas City, Olive IndL EIecI. ...... ... 816-842-8556 
MO St Louis. Olve Indl. Elcims. ........... 314-428-4500 
MO St Louis, Van Sickle Radio-EIec. ...... 314-821-soOo 
NE Lincoln, Scott EIc1m. Supp. .• ,......... 402-46¥221 
MI Las Vegas, Klesub Elclms. .•.....•... , 702-733'3888 
NJ Fair Lawn, Relay Spec. ............... 201-797-3313 
NJ Hanover, Stale EIcIms. Parts ...... ,... 201-887-2550 
NJ Springfield, Route EIcIms. ............. 201-379-7710 
NY Albany, E. E. Taylor qo. ............... 518-438-7811 
NY BuIIaIo. Summit DIstrs. ................ 716-887-2800 
NY Hauppauge, Breadline EIcIms. ........ 516-231.4100 
NY Hempstead, EIcIm. Equip. .•• ,......... 800-645-1605 
NY Mt Vernon, OAR. i!ldL EIcIm. Sis. .. .. 914-896-2224 
NY Rix:hester, Simeona EIcIms. .......... 716-328-3230 
NY Rochester, Summft Elclms. ........... 718-334-8110 
NO Raleigh, Southeastern Radio Supp. ... 916-628-2311 
OH Cincinalll, Hughes-Peters ............. 513-351-2000 
OH Cincinnati, Uriited Radio .............. 513-761-4030 
OH Cleveland, Roberts EIcIrns. .. .• .. . .... 218-238-1711 
OH Colllmbus,Hughes~ ............ 614-294-5351 
OH Dayton, sioits-Friedm8n Co. .......... 513-298-5555 
OH Toledo, WIlf"8n Radle ................ 416-248-3364 
OK Oklahoma City, Trice Whls. Elcims. .•. 405-524-4411 
OK Tulsa. Oil Capitol Elcims. .... :........ 918-622-6520 
OR Eugene, U!1Hed Radio Supp... .. .. .... 503-342-3381 
OR Portland, United Radio Supp. ......... ~233-7151 

'PA Erie, Rem/Mace EIcIms. .............. 814-453-5628 
PA Hanisburg. Cumberland EIcIms. .. , . •. 717-233-5683 
PA Philadelphia, Philadelphia Elcims. ..... 215-588-7400 
TN Memphis, Bluff City EIcIms. ....... :... 901-345-9500 
TN Nashville, Randolph & Rice .........•. 615-255-5601 
TX Fort Worth, Swieco - ................... 817-335-6521 
TXFt Worth, Allied EIcIms. .... : .......... 817-338-5401 
tx Houston, Altair Co. .................... 713-462-3029 
TX Richardson, Altair Co. .. " ............. 21.4-231-5166 
TX Sen Antonio, Sherman EIcIms. Supp. ... 512-224-1004 

,I.NDUST 

lEE 

ALPHA 
DISTRIBUTOR 

CORP 
550 E. ROYALTON ROAD 
CLEVELAND, OHIO 44147 

PHONE 216/526-3716 

t 

IN STOCK • IN STOCK 

Franchised 
Distributor 

ELECTRONICS., INC, 

1009 W. BOSTON POST ROAD 
MAMARONECK, NEW YORK 10543 

PHONE: (914) 698-9332 

TOLL FREE 
(Outside N.Y.) 

800/431-2625 
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INDUST Manufacturers and Sales Offices Direct9ry 

~:::::::::~--~~~~~~ 'UT Sail lake City, Standard Supp, ..... ,:, 801-486-3371 
, VA Arlington, Arlington EIctm. Whlsrs, .,.. 703-524-6256' 

lEE 
® 

:fil 
!tl 

ALPHA 
DISTRIBUTOR 

CORP 
550 E .. ROYALTON ROAD 

CLEVELAND, OHIO 44147 

PHONE 216/526-3716 

LHI~ 
ELECTRONICS, INC. 

1009 W_BOSTON POST ROAD 
MAMARONECK, NEW YORK 10543 

PHONE: (914)698·9332 

TOLL FREE 
(OutSide N_Y_) 

800/431· 2625 

VA Glenn Allen, Hermitage Distrs, ., ... , .. 804-798-3630 
WI Milwaukee, Marsh ElcIrrl& ..... " ..... 414-475-6000 

fiHlE E ~rs~LAY ~MAKERS 
INDUSTRIAL El.ECTRONIC ENGINEERS 

INDUSTRIAL ELCTRN. ENGRS-, INC_, 7740 Lemona 
,Ave. Van Nuys. CA 91405, Tel:818-787~0311 .. TWX: 911)-
495-1707; Er11i1.: 400; SIs. Mgr: Darryl BIoom/J.Herl/1. 
Minarik; Dis/. MgT:' J. Herl ....... ;, Bol078-1079,1726 

Local Sales 9ffices cl< ReP!' 
.. ,., ...... , ..... " .. " .. ,,,, .. , ... ',"" 716-47\1"9700 

CantrellWhls. 
Circuit Specialist Co. 
EIcIm. Equip. Co" Inc. 
I1aI Elcirn Sis., Inc. ' 
PhiladelPhia EIcIms. Inc. ' 

AL HuntsVille, TMA Technlg. Mklg. Assocs. 
."." ... , .. , .. ,." .. , ..... ' ...... ,.". 205-883-7893 

/lIZ Phoenix, Gramer & Co. ..'.'.' ... , •. ' .. 602-995-9455, 
602-942-1415 

CA Brea, Masco Elctms., Inc. ..... . . . . . . .. 714-529-0866 
CA Campbel~ LCO Tech. SIs. ..... '.. . . . . .. 408-378-9900 
CA Los Angeles, Masco Elctrns., Inc. . . . .. 714-529-0866 
CA Vista, Masco Elclrns. Inc. . ....... ,.... 619-758-5562 
CO Lakewood, Cristae-Meade Co. .. ' . . . .. 303-232-0287 
ICA San Jose, Class One'Elctrns. ......... 408-297-8666 
CT North Haven, Kitchen & Kutchin, Inc ... 203-239-0212 
Fl MelboUrne, TMA Tech. Mklg. Assocs. 

............... ' ........................ 305-676-3776 
Fl Orlando, TMA Tech. Mklg. AssoCs. '.... 305-857-3760 
Fl Pompano Beach, TMA Tech. Mklg. Assocs. 

.. . .. . .. .. .. .. . . .. . . . . .. .. . . .. . . . . . . . .. 305-942-0774 
GA Atlanta, TMA Tech. MkIg. Assocs. ..... 404-257-0374 
10 Boise, Huntley Assocs. ..... . . . . . . . . .. 208-343-3753 
IL Highland Park, ~ky Sis. ........... 312-433-2375 
IN Carme~ TMC Tech. Mklg. Corp ........ 317-844-8462 
IN Fl Wayne, TMC Techng. MikIg. Corp ... 219-432-55.53 
KS De Solo, Midlec ...................... 913-441-6565, 

'KY louisville, TMC Tech. Mklg. Corp. ..... 502-499-7608 
MO Hunt Valley, Merktron, Inc. .... : ....... 301-628-1111 
MD RockVille, MarkIron, Inc. .......... " ... 301-251-8990 
MA Burtington, Kitchen & Kutchin, Inc. .... 617-229-2660 
MI Southfield, L H. Dickelman Co ........ 313-353-8210 
NJ Englewood, ASS ..... , .. 201-871-0020,212-594-4090 
MN liumsville, 2M SaJes, Inc. ............. 612-890-7774 
MO Florissan~ Midlec ..................... 314-837-5200 
NC Raleigh, DHR MkIg, Inc. ............... 919-876-5450 
DH Cleveland, Geotronix, Inc. .......•..... ,216-526-2535 
OH Trotwood, GeoIronix, Inc. ............. 513-252-6700 
OR' Aloha, Huntley Assocs. ..... , ..... , .. : 5O~9-5386 
PA Norristown, RJI ..................... ", 215-831-1414 
SC Greenville, OHR Mktg., Inc. ............ 603-235'3594 
TX Dallas, MGR Elctms., Inc. .............. 214-238-5246, 

713-759-0187 
UT ' Sandy, Cristee-Meade/GTM Assocs. 

................................. ".: .. 801-483-4103 
VA Charlottesville, Marl<tron, Inc. ..... , .... 804-973-5874, 
WA Ever~ HuntleyAssOcs. .............. 206-353-1833 ' 
WI Cedarburg, Bransky SIs. ......... " ... 414-377-6837 

, LocalDistribjJloilI 
At. Huntsville, C.D.! .......... , ............. 205-863-7501 
/lIZ Phoe(lix, Tri-Tel<, Inc. ................. 802-995-9352 
/lIZ Tempe, Circuit Specialist Co. .. ,...... 60~-986-0764 
AR UI\Ie Rock, C.D.L ....................... 501-227-6278 
CA Cenitos, EJ-Corn, Inc. ................. 213-404-2961 
CA Gardena, CaIHomia Switch & Signal Co. 

. , . .. .. . .. . . .. .. .. .. . .. .. .. .. .. . . . .. ... 213-,538-9630 
CA lriduStry, I1aI Elctrn. Sis.. Inc. ............ 818-968-8515, 

714-990-0922 
CA LakesicIe, MouS\ll' EIctm. Corp. ........ 619-449-2229 
CA SanDi~EI-Com.Inc. ................. 619-578-0900 
CA San Diego, Richey/Western EIctms. ' .• 619-565-4444 
CA San .lo!Ie. Richey/Western Elclrns. . .• 408-946-6611 
CA Santa Clara, Wallronic Sis. ............ 408-727-1200 
CA Sun Valley, Richey/Western EIcIms. .• 818-768-3800 
CO Denver, Irltegra\ed EIcIms. ........•... ' 303-292-6121 
CT East Haven, J. V. Elctrns. ..... . . . . . . . . 203-469'2321 
Fl Alamonte Springs, ~ /Orlando ... 305-834-9090, 

. 800-432-6094 

Fl Fl Lauderdale, C.D.!. .................. 305-971-4950 
, . Fl Miami, EIcIm. Equip. Co., Inc. .........• 305-871-3500 

GA Norcross, C.D.L ....................... 404-441-3320 
IL Chicago, Bellinds. .................... 312-982-9210 
IL Chicego, Newark EIc\ms. ...... .. .. ... 312-638-4411 
IL Elgin, Allied EIcIms. ................... 312-697-8200 
IL Elmhurst, Serriconductor Specialists, Inc. 

...................... : ........... : .... 312-279-1005 

IL Northbrook, Classic Comps. .......... 312-272-9650 
IN Carmel, AHex Elctms.,Inc. , ............ 317-648-1323, 

800-692-6039 
KS WlchHa, R.s.C ......................... 31.6-267-5213 
MD Bettsville, Treeko SIs. .... , ............ ,301-937-8260 
MD Gaithersburg, Pion_ /Washington ..• 301-948-0710 
MA Billerica, A W. Mayer Co., Inc. ...... , .. 617-667-6900 
MA Danvers, Criterion Elclrns. ....... ," ... 617-777-4725 
MA Needham, Cronin EIcIms" Inc. .,. . . . .. 617-449-5000 
MI Grand Rapids, S-F Elctrn. Supp.lnc ... 616-459-0216 
MI Southfield, Michigan Lectrols Corp. ... 313-353-1350 
MN Minneapolis, Stark EIclmS. .....•..•... 612-332-1325 
MO Kansas Cijy,Semiconductor Speciatists, Inc. " 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 816-452-3900 
MO Sl Louis, Olive Indl. Elclrns. ......... ,. 314-426-4500 
NM Albuquerque, Belajron Elctrns. ........ 505-344-2381 
NM Albuquerque, inti. Elctrns. ....... ,..... 505-345-8127 
NY Fanningdale, Pride Elclrns. ........... 516-293-4020 
NY Farmingdaie,SAI ..................... 516-293-2710 
NY Mamaroneck, Logicornp Elctrns ....... 914-698-9332 
NY Rochester, Masline Elclms. ........... 716-647-9700 
NY Rochester, ModuleX Corp. :........... 716-647-9700 
NC Greensboro, Hammcmd Elec. ......... 919-275-6391 
NC Raleigh, SCl Eastern Elctrns. .. :....... 919-828-2311 
NC Winston-Salem. Kirkman EIcIms. ...... 919-722-9131 
OH Cleveland, Alpha Dislr. Corp ........... 216-526-3716 
OH Dayton, The Stotts-Friecman Co. ..... 513-298-5555 
OK Oklahoma City, Electro Entrs., Inc. .... 405-427-6591 
PA Philadelphia, Harbach & Rademen, Inc. 

;.:: ......... : ......................... 215-426-1700 
PA Philadelphia, Philadelphia Elclrns., Inc. 

........... , ........................... 215-568-7400 
SC Taylors,' Cantrell Whls. ................ 603-268-1194 
TX Austin, Southwest Elclrns. ............ 512-837-8971 
TX Austin, The Allair Co. . ................ 512-837-4490 
TX Fort Worth, AIIi!'d Elctms. .. ....... ,... 817-336-5401 
TX Houston, Solid State Elctrns. .... , ..... , 713-772-8483 
TX Houston, The Altair Co ... , ............. 713-462-3029 
TX Irving, Solid Stale Elclrns. ........... ' .. 214-438-5700 
TX Richardson, sOUthwest Elclms. ....... 214-234-3050 
TX Richardson, The Altair Co ........ : .... 21.4-231-5166 
TX ' Stallord, Southwest Elclrns. ........... 713-491-4900 
wi>. ~ Shannon Lid. .... , .............. 206-763-0545 
WI ,'Mequon, Taylor Elec. Co. ........ , .... 414-241-4321 
WI Milwaukee, Marsh Elclrns. ............. 414-475-6000 

INDUSTRIAL ELCTRN_HARDWARE CORP_ 109 
PrinceSl, New York, NY 10012, Tel: 212-677·1881, TWX: 
710-581-4338; FSC No.: 97913; Empl: 430; SIs. Mgr: 
Louis Roberts; Dis!. Mgr: Louis Roberts ....... C.1272 

I,.ocal Sales Offices & ReP!' 
At. Huntsville: Beacon Elclms. ............ 205-881-5031 
/lIZ PhoBnix, Knight Co. . ........ , .... , ... " 802-582-8506 
CA . Los Angeles, Knight Co ............... 213-670-2833 
CA San Diego, Knight Co. .. .. .. .. .. .. .... 619-743-5136 
CA Sunnyvale, M2 Mklg. Grp. ............. 408-986-0876 
FL MaiII8nd, Ellis Assocs. ................ 305,645-1101 
GA Atlanfa, Beacon Elclms. ............... 404-256-9640 
KS Wichita, Thunderbird Tech. Sis. ....... 316-684-3941 
MO Ellicol City, Techn. SIs. ................ 301-461-2400 
MA LoweI~ Todino Engrg. ................. 617-444-7925 
MN Sl Pau~Countryman ............... ,. 812-645-9151 
NJ Fort Lee, FJK Assocs.lnc. ......... " .. 201,592-1002 
NJ Haddonfield, Brown Assocs. .......... ,609-429-1005 
NY Buffalo, Franklin Sis. .................. 716-248-8251 
NY Pil\$lord, Franklin SI$. .. ', .......... , .... ,71,6-248-8251 
NY Ronkonkoma; PMR ................... 516-467-8200 
NC Raleigh, Beacon Elclrns. ...... : ........ 919-787-0330 
OH, Beachwood, EIcIm. Salesrn8sters, Inc. 

: .... : ........... : ..................... 216-831-9555 
OR Beaverton, Eclipse MikIg. •............. 208-B85-6991 
TX Dallas, Pro-Mark, ." .. . .. .. .. .. .. .. . ... 214-644-0497 
WA Redmond, Eclipse Mktg. , ... , ....... :,. 206-885-6991 

Local Distri6utois 
At. Huntsville, Powell EIc\ms. .... : .... ;... 205-539-2731 
CA San Jose, Powell EIctms. ............. 408-943-9020 
CA Suooyvale, lirnl! Elclms. .........•...• ,408-734-9886 
FL Fll.liud8rdale, lime Elclrns. ......•.. ', '305-974-4800 
MA Westborough, Powell Elclms. ......... 617-366-6100 
MA Woburn, lime EIcIms. ....... I, ........ 617-935'8080 
NY Hauppauge, lime Elclrns. ............. 516-273-0100 
PA Philadelphia, Powell Elclms. ...... 'c .. 215-365'1900 
TX Dallas, Time Elctms. ................... 214-385'0566 
TX Los Colinas, PowelIElclms. ....... : ... 214-258-8841 

INDUSTRIAL FABRICATING CO. 820 Woodend Ave~ 
Stratford, CT 06497, Tel: 203-375-5853; Er11iL,3O; SIs. 
Mgr: Ray Peterson 
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Manufacturers and Sales Offices Directory 

INDUSTRIAL INDEXING SYS., INC. 626 Fishet'll Run, 
Victor, NY 14564, Tel: 716-924-9161; Empl: 30; SIs. Mgr; 
Raymond F. Coller 

Local Sales Offices & Reps 
CA San carlos, Cymatlx .................. 415-592-8076 
IN Fort Wayne, AkIron Corp. ............. 219-747-3650 
MA Bedford, AID Engrg. Sis. .. . . .• . • . . . . .. 203-663-2225 
MI Grand Rapids, Ackerman Elec. Supp. 

....................... :.. . . . . . .. .. . ... 616-459-8327 
MI Walled Lake, Static Controls .......... 313-363-4500 , 
NY East Rochester, A & 0 Dvcs. .......... 716-385-2778' 
NY Sidney, A & 0 Dvcs. .. .. .. .. .. .. .. .... B03-583-B4B8 
OH Medina, Cygnus Corp. ................ 216-725-1663 . 
PA Media, HomersmHh, Inc ....•.•........ 215-543-2434 
WI MilwaUkee, KMA Sis. Co. ............. 414-259-1771 

INDUSTRIAL MIDWEC CAPACITORS, 4902 Tollview 
Or. Rolling Meadows, IL 60006, Tel: 312-577-0120, TWX: 
910-687-3375; Empl: 600; Sis. MgT: Andy Ka/uski 

INDUSTRIAL TEST EQUIP., 21 Yennicock Ave., Port 
Washington, NY 11050, Tel: 516-863-1700; FSC No.: 
99074; Sis. MgT: Robert Loiacono 
..•................................. 001247, 1936-1941 

INERTIAL MOTORS, 260 N. Broad St, Doylestown, PA 
18901, Tel: 215-345-1010, Telex: 83-1633; Empl.: 49; Sis. 
MgT: Lori Clarkin 

INFICON LEYBOLD-HERAEUS, INC" 6500 Fly Rd, E. 
Syracuse, NY 13057, Tel: 315-437-0377, TWX: 710-541-
0594; Empl.: 165; Sis. MgT: D. A DiRenzo 

INFINETICS INC., Friskem Div., 201 Vandever Ave., 
Wilmington, DE 19802, Tel: 302-658-2471, TWX: 510-632-
2332; Sis. Mgr_' M. Schwartz 

INFOCAP, INC. 31119 Via Colinas #502, Westlake 
Village, CA 91362, Tel: 818-991-1410; Sis. MgT: David 
. Knight 

INFlllcEX 
INFODEX, INC., 395 W. Main Sl, Waterbury, CT 06702, 

Tel: 203-757-9291, Telex: 178702 IFDX; FSC No.: 09087; 
Empl.: 45; Sis. MgT: E. H. Ulm .. B-1060-1061; 001410 

, Local Sales Offices & Reps 
CA Pasadena, A-F Sales Engrg ........... 816-681-5631 
MA Boston, Nortech Engrg. SIs. ........... '617-359-6063 
MA Concord, Nortech Engrg. SIs. ......... 617-259-0032 

INFOLINK CORP. 1925 Hoiste Rd., Northbrook, IL 60062, 
Tel: 312-291-2900; Empl.: 200; SI •. MgT: Joseph F. 
Guzman; Dist. MgT: Joseph F. Guzman 

INFO-LITE CORP., See Dio-Rey and Crosspoint 

INFO-PROS INC. 2102 Business Center Or. Irvine, CA 
92715, Tel: 714-851-8975 

INFORMATlON CONTROL, Dept EP/l7 9610 BellaJica 
Ave. Los Angeles, CA 90045, Tel: 213-641-8520, TWX: 
910-326-7234; Empl: 55; Sis. MgT: Carol J. SmHh 

INFORMATION CONTROL CORP., Abacus Div. 
Dept EM7, 9610 Ballanca Ave. Los Angeles, CA 90045, 
Tel: 213-641-8520, TWX: 910-326-7234; Empl.: 50 

INFORMATlON CONTROL CORP., 9610 Bellanca Ave., 
Los Angeles, CA ·90045, Tel: 213-641-8520, TWX: 910-
326-7234; EmpL: 30; . Sis. MgT" J. M. Boyte 

INFORMATION TECHNOLGOY A.D.S.C., P.O. Box 4;0, 
College Park, MD 20740, Tel: 301-779-5110; Sis. MgT': 
DanielAket'li 

INFORMATION TERMINALS, See Verbatim Corp. 

00.0 THE SWITCHING 

(l ..... _U_ ((J ___ C_O_M~P:NY 

INFORMATlON TRANSFER INDL, Box 357, HolComb, 
NY 14469, Tel: 716-657-7074; FSC No.: 55137; Empl: 70; 
SIs. Mgr: J. E. Wiseman ..•. 001152-1154, 1248-1249 

Local Sales Offices & Reps 
A2. Scottsdale, Luscombe Engrg. .....•... 602-949-9333 
CA Cempbell, Luscombe Engrg. ..•....... 406-370-2020 
CA Pasadena, Luscombe Engrg. ........•. 213-684-2000 
CA San Diego, Luscombe Engrg. ......... 114-295-4300 
CO Littleton, Pond Assocs., Inc. ..........• 303-798-2904 
CT Marion, Polytek Assocs. ..........•... 203-621-4542 
IL Schaumburg, Kennath W. MeyIII'II Co. 

.. .. . • .. . • . .. . . .. .. . . . • . . . .. . .. .. . .. . .. 312-882-4608 
IN Indianapolis, Kenneth W. MeyIII'II Co. .. 317-783-1030 
IA Cedar Rapids, Kennath W. MeyIII'II Co. 

. . .. . • . . . .. . . .. . .. .. .. . .. . . .. .. • .. .. ... 319-383-8987 
MD Clarksville, Rifle Assocs. .............. 301-953-2811. 
MA Ashland, PoIytek Assocs. ............. 617-881-4741 
MN Minneepols, Kennath. W. MeyIII'II Co. 

. .. .. .. . .. . . . . .. .. . . . . . . .. . .. . .. . .. .... 612-920-1060 
NJ Oxford, Melin Assocs. ................. 201-689-7398 
NY Alberty, R F. Lamb Co ................ 518-669-3355 
NY Buffalo, R. F. Lamb Co. .. .. .. .. . .. .... 718-67 4-4§oo 
NY Rochester, R F. Lamb Co. ............ 716-323-1250 
NY Syracuse, R F. Lamb Co. ............. 315-454-2469 
OR Portland, Tasco ....................... 503-245-8188 
PA Melrose Park, Robert Meyet'll Assocs. 

....................................... 215-224-1663 
TX Houston, Sci. Sis. Co. ................. 713-460-9170 
TX Richardson, Sci. Sis. Co ............... 214-231-6541 
WA Bellevue, Taeco ........... .. .. .. .. ... 206-453-1414 
WI Brookfield, Kennath W. M8yers Co. ... 414-764-3790 
EXP Brampton, Ontario, Misner Mktg. Ltd. .. 416-456-3777 

INFOSPHERE, INC., 4730 S.W. Macadar)'l Ave., Portland, 
OR 97201, Tel: 503-226-3515, Te~: 360312; Sis. Mgt: 
Wm David Sh!l'on; Dist. Mgi: Wm. David Sharon 

INFRARED INos., INC., P.O. Box 14200, Orlando, FL 
32857, Tel: 305-262-7700, Telex: 568906; Empl: 60; SIs. 
Mgr: Thomas Chisholm 

INJECTORALL ELCTRNS., 98-1 00 Glen Sl, Glen Cove, 
NY 11542, Tel: 516-671-6010 .................. C-1101 

Local Sales OffIces & Reps 
AL Birmingham:J<ihn F. Russell Co. ...... 205-822-2196 
CA Burlingame, carell~Ema .............. 415-342-4514 
CA Long Beach, Ross Sis ................. 213-424-9818 
FL Miami Beach, Everett Wollman SIs. ... 305-932-1790 
MA Northboro, W. ,8. Pray Co ...•.......... 61'7-393-3434 
MI Livonia, Harvey Sales Co .............. 313-476-1974 
NY Brooklyn, Meet Maltz & Co. ........... 212-252-1139 
WA Edmonds, McLaughUn Mktg.lnc. ....... 206-743-1161 

Local DlBtributDrs 
AL Huntsville, Mock ...................... 205-539-2401 
A2. Tucson, Electronic City ............... 602-622-1173 
CA Lqs Angeles, ITC ....... . .... . .. .. .. ... 213-388-0621 
CA San Jose, Quernent . . . • . . . . . . . . . . . . .. 406-996-5900 
CA San Rafae~ Elctms. Plus .............. 415-457-0466 
CA Sunnyvale, HaKed Specialties ..... ' .... 406-732-1573 
FL Pensacola, Pensacola Elctrns. ......... 904-476-3771 
GA Atlanta, Delta ......................... 404-456-4690 
IL Chicago, Tron EIctms. ... . . . . . . . . . . . .. 312-640-8822 
IN . East Chicago, Acro ................... 219-397-8681. 
KY Louisville, PJ. Burkes ..... . . . . . . . . . . .. 502-589-3960 
MA Needham, Y.DJ ....................... 617-449-1005 
MI Bay CiIy, KOC ............ ,,,. .. .. . .... 517-692-1594 
MI Port Huron, Main ......... .. .. .. .. .... 313-985-5103 
NJ Vineland, laraco ...................... 609-691-2900 
NY Elmsford, Ancar ...................... 914-592-7100 
NY Levittown, EdUes Elctms. . . ... . . . • . . . .• 516-735-3330 
NY· New York City, Taft ................... 212-575-5194 
NY Richmond Hill Anchor ................ 212-846-2420 
OR Beaverton, Norvac ..... ,.............. 503-644-1025 
PA Norristown, Philadelphia Elctrns. ...•.. 215-275-5550 
TX Fort Worth, Sweico .. , ................ 817-335-6521 
WA Seattle, Elcbn. Supermart ............. 206-575-1093 
WA Seattle, Radar .... ; ................... 206-282-2511 

INLAND MOTOR DIV. KOLLMORGEN, INDL 
DRIVES GRP., See Kollmorgen Corp. 

INLAND MOTOR DIVISION, Kollmorgen Corp., 4020 E. 
Inland Rd."Sierra.Vista, A2. 85635, Tel: 602-459-1150, 
Telex: 62858, TWX: 910-973-9869; $Is. MgT: Mike 
Malcoun ' 

INSERV 

INLAND MOTOR, Kollmorgen Corp.," 501 First Sl, 
Radford, VA 24141; Tel: 703-639-9045, TWX: 710-875-
3740; FSC No.: 11384; Empl: 450 

Local Sales OHIcas & Reps 
PA Media, Homersmith, 100 ............ " 215-543-2434 
FL Melboume, Technology Mktg. Assocs. 
. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .... 305-676-3776 

FL Orlando, Technology Mktg. Assocs. ... 305-857-3760 
FL Pampano Beach, Technology Mktg. Assocs. . 

· . . . • . . • . • • . • . . . . . . • • . . • . • . • . . . . . . . . . .. 305-942-0774 
FL Winter Park, Magna Engrg. Sis. . .. .... 305-671-8716 
OH Medina,Cygnus ................ ~ .... : 216-725-1663 
PA Doylestown, Megna Engrg. SIs. ....... 215-345-5111 

Specialtyltnstrumenlltndustrial Drive Group 
. AL Huntsville, Technology Mktg. Assocs. 

· . . . . • . .. • . .. .. . . .. .. .. .. . . .. . . . .. .. . .. 205-883-7893 
A2. Phoenix, Thor Engrg. MIrs. Reps. '..... 602-437-1463 
A2. Sierra VISta, Inland Motor ............. .602-459-1150. 
CA Alhambra, Thorson Co. of Southern CA 

....................................... 816-281-2260 
CA Galata, Thorson Co. of Southern CA .. 805-964-8751 
CA Mountain View, Thorson Co. of Southern CA 

· . . . . . . . . . . .. .. . . .. .. . . .. . . . . . . . .. . .. .. 415-964-9300 
CA San Diego, Thorson Co. of San Diego 

· . . . . . .. . . . . . . . . . . . . .. . . . . .. . .. . . .. . . .. 619-292-8525 
CA Signal Hil~ Thorson Co. of Southern CA 

· . . .. . . . . .. .. . .. . . . . .. .. . .. . .. . . . .. .. .. 213-595-{)361 
CO Englewood, Thorson Rocky Mt, Inc. .. 303-779-0886 
CT Wolcott, Vanguard Elctms. Corp. ...... 203-879-9310 
GA Atlanta, Technology Mktg. Assocs. .... 404-257-0374 
IL ColHnsville, Megna Engrg. Sis. ........ 616-345-5583 
IL Elk Grove Village, Carlson Elctrn. SIs. 

,. . .. .•. .. .. . .. • .. . . .. . . • . . . .. • . .. . . . .. 312-956-8240 
IN Indianapolis, J & W Sis ................ 317-842-3740 
IA Cedar Rapids, Cerlson Elctm. Sis. .... 319-377-6341 
KS WichHa, Megna Engrg. SIs. , .. ,.,., ... , 316-744-0651 
MD Baltimore, Rep-Tron, Inc .. , ............ 301-799-7490 
MA Needham Heights, Vanguard Elctrns. Corp. 

.. .,. , ................................. 617-449-5578 
MI Grand Rapids, R P. Urban & Assocs. 

............................. ~ ......... 616-245-{)511 
MI Redford, R P. Urban & Assocs. .•..... 313-535-2355 
MN Sl Paul, John J . .:xon Co. ............ 612-636-5533 
NJ Wayne, SHL AssoCs., Inc .............. 201-790-1714 
NY E. Rochester, A & 0 Dvcs. ............ 716-385-2778 
OR Beaverton, Thorson Co. Northwest ... 503-644-5900 
TX Dellas, Megna Engrg. SIs. ............. 214-349-6171 
UT W. Valley City, ThorsOn Rocky Mt, Inc. 

...........•........................... 601-973-7969 
WA Bellevue, Thorson Co. Northwest ..... 206-455-9180 
WI Milwaukee, carlson Elctrn Sis. ........ 414-476-2790 

INMAC, 2465 Augustine Or. Santa Clara, CA 95054, Tel: 
406-727-1970, TWX: 910-336-2091; Empl.: 500 

INMARK CORP., 147 West Cedar Sl, Norwalk, CT 06854, 
Tel: 203-666-8474, Telex: 99-6419; SIs. MgT: Lars Giet'll 

INMOS CORP., P.O. Box 16000, Colorado Springs, CO 
60935,Tel: 303-630-4000 Ext 4454, TWX: 910-920-4904; 
Empl.: ·1500; SIs. Mgr: Peter Fowler; Dis!. MgT" Jim 
O'Sullivan . 

INNOTRONICS, Brooks Rd., Lincoln, MA 01773, Tel: 617-
676-8720; Dis!. Mgr: Stephen Scheuer. 

INNOVATEK MICROSYSTEMS, INC. Smithfield Ad., Rl 
Box 104, Millerton, NY 12546-9720, Tel: 914-373-9003, 
Telex: 750120; Empl,: B; SIs. Mgr: Paul F. Fitts 

INNOVATIVE DATA TECHNOLOGY, 5340 Eastgate 
MaI~ San Diego, CA 92121, Tel: 619-587-0555, TWX: 910-
335-1610 lOT SOO; Empl.: 60; SIs. MgT: Robert G. Christy 

INNOVATlVE ELECTRONICS, INC., 4714 N.W. 165th 
St, Miem\ FL 33014, Tel: 305-624-1644, Telex: 60-7121; 
Empl.: 2B; Sis. MgT: Tom Wullen; Dis/. MgT: Tom Wullen 

INRECO, See Ransco Industries 

IIIIRESCO, INC. 654 Ocean Road, pt Pleasant NJ 06742, 
Tel: 201-692-5881, Telex: WUD, TWX: 644228; EmpL: 16; 
SIs. MgT" G. L Martin 

I 
INSERVCO, INC., Box 106, La Grange, OH 44050 
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INSTRO 
INSTRON CORP. 100 Royall St., Canton, MA 02021, Tel: 

617-828-2500, Telex: 924434; EmpL:'I000; Sis. Mgr: S. J. 
Vinciguerra; Dis,!. Mgr: Lawrence Frost 

INSTRULAB, P.O. B. 98, Daytol\OH 45404, Tel: 513-223-
2241; Empl.: 22; Sis. Mgr: Philip C. ~on 

INSTRU-LEC, 44 Old State Ad, # 18, New Mifford, CT 
06716, Tel: 203-355-3717;FSC No.: 13782; EmpL: 4 

INSTRUMENTATION & CONTROL SYS., 520 
Interstate Ad, Addison, IL 60101, Tel: 312-543-6200, TWX: . 
910-991-5945; EmpL: 50; Sis. Mg': Ken Horning 
................................. B-1318-1319; 0.1933 

Local Salas O"~as & Reps 

Industrial Control Component R.eps. 
CA Arcadia, HMC, Inc. .................... 818-447-()958 
FL Miam;, HummellndL Sis. .............. 305-651-0196 
IL Elmhurst, Hili-Gra.y Assocs. ... , ....... 312-832-4101 
NY Rochester. J. G. Welch Assocs., Inc. .. 716-244-1100 
IN IndianapoHs, Fred A. Oorsey& Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .317-642-0060 
KS Shawnee Mission. Microtronics ....... 913-262- t 444 
MI Brooklyn, ECI .......................... 517-592-3236 
MN Minneapolis, R. W. Marshall Co .. ,..... 612-929-0457 
CO Denver. West Incorporated ........... 303-477-8180 
NH Durham, C. H. Burnham Assocs. ...... 603-868-2282 
NY . Plainview. R. Sm"n Assocs. ........... 516,681-3155 
NY Tonwailda, Ronco Power Sys. ........ 716-873-0760 
VA Warreriton, Mid-Atlantic PowerSpeciaIists 

· . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .. 703-442-8249 

Power Conditioning Reps. 
AL Birmingham, C. S. Phillips Co. ......... 205-870-0640 
CA san Ramon. Synergy ................. 415-838-8300 
CO Englewood, Data Specialties .....•...• 303-761-5783 
FL Newport Richey, R. C. Todd .... 1 ..... 813-849-6067 
GA Atlanta. Fincannon Assocs. ........... 404-451-7641 
IL Chicago, Ropak-Gahill & VogI ........ 312'83Hl070 
LA Lake Charles. Devitt Pancoast Controls Co., Inc. 

.. .. .. .. .. . .. .. . .. .. . .. . .. .. . .. . .. .. ... 318-439-1255 
LA Baton Rouge. Devitt Pancoast Controls Co., Inc .. 

... .. ' .................................. 318-439-1255 
NJ Franklin Lakes, Lambert Assocs. ...... 201-891-7154 
NM Albuquerque, E.E.R. ................... 505-265-7148 
LA Metairie, Devitt Pancoast Controls Co .• Inc. 

· .. .. .. .. .. . • .. .. .. .. .. .. . .. .. .. . .. .... 504-835-1713 
NY Rochester. RG Engrg. ................ 716-424-7492 
TX' Houston, Gettys-Eads-Adair .......... 713-781-3005 

Local Distributors 
CA Canoga Park. C & A ElctrnS. .......... 818-340-6022 
CA Garden Grove. Allied EJctms .......... 714-554-073.1 
. CA Hayward, Allied Elctms. ............... 415-487-5250 
CA San Jose, Allied Elctms. .............. 408-995-0470 
CO Denver, Colorado Bus. .....•.......... 303-758-4589 
MA Wilmington, Allied EIctrns. ............ 617.-942-0150 
FL Fl Lauderdale, Allied Elctms. ......... 305-486-0500 
FL Miam~ HummellndL SIs. .............. ~5'651-0196 
GA A1lanta, Automatic Controls Ce" ....... 404-266-0130 
IL 'Berwyn, B-B & W.1nc. ................ 312-749-1710 
IL Elgin, Altied Elctms. ..................• 312-897-8200 
IL Rosemon~ AdVent Elctms. ............ 312-297-6200 
IA Cedar Rapids, Advent EtCtrns. .. ...... 319-363-0221 
IA Indianapolis. Advent Elctrns. .......... 317-872-4910 
MD Marlow Hgts., AUied Elctrns. ........... 301-423-0161 
MI Farmington Hills, Advent Elctms. ...... 313-447-1650 
MN Sl Pau~ Powermation . . . . . . . . . . . . . . .. 612-645-0781 
NY Bay Shore, Soundview Instrs. ......... 516-666-1000 
NY Mineola, AIUed Eletms. .............•.. 516-248-2360 
OH Chagrin Falls, Neptuna ............... 216:-247-7030 
OH Warren, REM Elctrn. Supp. Co, lilc. ... 216-373-1300 
TX Brownsville, Garden Indi. Grp. ......... 512-546-1612 
tx Ft Worth, Allied Elctrns. ................ 817-338-5401. 

214-265-9341 
TX Fl Worth, Allied Export Svcs. ......... 817-336-5401 
TX Garland, Pow9':!ronics .......... '...... 214-272-4640 
WA Seattl~, Allied Elctrns. ..........•...... 206-767-2827 
WI Fond du Lac, Fedco EIctrns. .......... 414-922-6490 
WI Waukesha, Powermatiori ......... : ... 414-542-2866 

INSTRUMENTATION MEAS. LAB., Div. of Lockheed 
Electronics Co., Inc .. 1501 Rl22, Plainfield, NJ07061. 
Tel: 20t-757-373O; Sis. Mgr: P. Murray Grinnall 

INSTRUMENTATION PRODS., 3M Co. 300 S. Lewis 
Ad., Camarillo, CA 93010, Tel: 805-482-1911. TWX: 910-
336-1676; EmpL: 500 

Manufacturers and Sales Offices Directory 
INSTRUMENTATION SERVICES, INC., 957 Winnetka 

Ave. N. MinneapoNs, MN 55427, Tel: 612-544-8916, Telex: 
29-0101; EmpL: 30; Sis. Mg': G. Ryan 

INSTRUMENT ENCLOSURES, 9767 Glenoaks Blvd, 
Sun Valley, CA 91352, Tel: 818-768-4622. Telax: 66-2442; 
FSC No.: 62012; EmpL: 28; Sis. Mgr: WilHam B. Taylor 

Distributor 

THE INSTRUMENT MART, 295 Community Dr. Great 
Neck, NY 11021, Tel: 518-487-7430 ..• D.1248, 1384, 

1388 

INSTRUMENT RESEARCH CO.. Box 40207, Santa 
Barbara, CA 93103, Tel: 805-962-8336; EmpL: 6 

INSTRUMENT RESISTOR CO. See INRESCO/lnstr. 
Resistor ' 

INSTRUMENTS, INC .• 7283 Engineer Ad, San Diego. CA 
92111. Tel: 619-57,-11", Telex:.695073, TWX: 910-335-
1607; FSC No.: 34583; EmpL: 28; SIs. Mgr_' Ken KalbIell 

INSTRUMENTS AND CONTROLS ·DIV. Tecl:lnology 
Inc., P.O. Box 3036, Overtook Branch, Dayton, OH 45431. 
Tel: 513-426-2405, TWX: 81o..45D-2620; FSC No.: 23978; 
Empl.: 100; Sis. Mg,: Robert J. Papajcik 

INSTRUMENTS FOR INDUSTRY, INC., 151 Toledo 
. Sl. Farmingdale, NY 11735, Tel: $16-694-1414, TWX: 510-
222-0876; Empl.: 25; Sis. Mgr: Ron Richards ... 0.1010 

Local Salas Offices & Reps 
AZ. Masa, DJM Elctrns. . .. .. .. .. . .. .. .. ... 602-820-4030 
CA Mountain View, DJM Elctrns. .......... 415-966-1680 
CA .. Newhall, DJM Elctrns. .......... : ... :.. 805-254-2677 
CA . Westlake Village .......... ...... .. .. .... 805-495-1006 
CO Englewood, R. A Mayes Co. ~......... 303-761-9447 
CA San Diego. DJM Elctnis. .............. 619-283-2955 
MD Laure~ CSos, Inc. .. .. .. .. .. .. . .. .. ... 301-490-3800 
MN MinneapoHs, Deerland Distrs. .... .. ... 612-331-6433 
MO Kansas City. EIR Co. .. .. ,.. .. .. . .. .... 816-452-7030 
MO ' Leasburg, EIR CO. ..~ ... ."....... .. .... 314-_895-_41 90 
NJ N. PlaJnfiald, Brady Co. ............... 201 753 79ila 
NM Albuquerque, R. A. Mayes Co. Southwest 

. .. .. . . . .. .. . . .. .. . . . . . . . . . . . . . . . . . . . .. 505-292-2330 
OH Cincinnati, Bill Teplilz Assocs: ......... 513-481-1648 
OH Cleveland, Bill Teptilz Assocs. ........ 2.18-439-3265 
TX Austin, Scientific Dves. ................ 512-442-6215' 
TX Houston, Scientific Dves. .......... ... 713-864-1711 
TX Richardson, Scientific Dvcs. . ....... :. 214-231-8106 
WI Milwaukee, Deerland Distrs. .. .. .. .... 414-764-1414 

INSTRUMENT SPECIALTIES ·CO., P.O. Box A, 
Delaware Water Gap, PA HI327, Tel: 717'424-8510, TWX: 
51D-671-4526; EmpL: 300; SIs: Mgr:'Jarnas P. May 

................................. Ce1724-1725 

Local Salas Officas & Reps 
AZ. PhOenix. O'Donnall Assocs. ........... 602-944-9542 
CA San Jose, O'Oonnell Assocs. . . . . . . . .. 408-283-6500 
CA Torrance, O'Donnell Assocs. ......•.... 213-539-9684 
CO Englewood, D. M. Harthun Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303-792-5050 
MI BrOoklyn, Engineer Cilmps .• !ric. ....... 517:592-3236 
MN Eagan, J. Jorgenson & Assocs., Inc. ... 612-452-9541 
OR Hillsboro, Ternco Northwast .......... 503-848-8171 
TX Dalles, J. M Spell ..................... 214-620-0040 
WA Kirklaoo, Temco Northwest ........... 206-821-54$4 

INTECH, Instruments Div. 282 Brckaw Ad, Santa Clara, 
CA 95050, Tel: 408-727-0500. TWX: 910-338-0254; Empl.: 
120; . Sis. Mg' _. Howard Randall; Dis!. Mgr: Howard 
Randall 

iD inlech 
INTECH, Microcircuits Div., 2270 Martin Ave., Santa 

Clara, CA 95050, Tel: 408-988-4930, TWX: 910-338-2213; 
FSC No.: 33967; EmpL: 150; Sis. Mg': D. Arnold 
............ ." ... : ................................. A-1B72 

Local Salas Offices & Reps 
AL . Huntsville, Electro-Mech .. ........... 205-533-2100 

, 

AZ. Tucson, Clemlck & Assocs. ........... 602-749-4003 
CA San Diego, MESA Engrg. SIs. ......... 619-278-8021 
CO Broomfield,Wascom Mklg. ............ 303-465-2234 
CT North Haven, Kitchen & Kutchin ...... 203-239-0212 
FL Altamonte Springs, Sem1ronic Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 305-831-6233 
. FL Clearwater, Semlronic Assocs. ..•..... 813-461-4675 
FL Largo, Electrocraft, Inc. .. ,............. 61:l-53O-47 49 
FL Winter Park, Electrocraft, Inc. .......... 305-628-4705 
GA Norcross, Electro-Mech ......•........ 404-447-6478 
IL Roselle, John Kennaugh Assocs. ..... 312-980-7570 
MD Ml "'rey, Beacon North; Inc. .......... 703-534-7200 
MD RandallStown, Beacon' North, Inc ...... 301-655-2265 
MA BUrlington, Kitchen & Kutchin .......... 617~229-2660 
MI Birmingham, Favco Inc. ............... 313-644-0173 
MN Miilneapolis, Arjay Sis. .......•...•.... 612-854-4972 
NY Huntington, Compar .... . . . . . . • . . . . . .. 518-423-5660 
NJ Mar/1cn, BGR Assocs. ... :. . . • . . . . . . .. 609-983-1020 
NY Rochester, Tae-Rep .................. ' 716-586-8710 
NY Whitney Point Ta&-Rep, Inc. .......... 607-692-3705 
NC Raleigh, Electro-Mec;h ................ 919-851-8165 
OH Rocky River, Norm Case ...... . . . . . .. 216-333-0400 
OK Tulsa, Cunningham ComP!'- .. . . . . . . .. 918-492-0390 . 
PA Glenshaw, Nurm Case 
TN JonesQoro, Electro-Mech ..... . . . . . . .. 615-753-2964 
TN Largo, Electro-Mech .................. 813-530..4749 

iTx Austin, Cunningham Comps. ........... 512-450-0837 
TX Dallas, Cunningham Comps. .......... 214-659-9706 
TX Houston, Cunningham Comps ......... 713-461-4197 
VA Fairfax, Beacon North ................ 703-591-1300 
VA Forest Beacon North; Inc. . .... ,:..... 904-239-6486 
Can Calgary; Alb.; Weber Elctms.. . . . . . . . .. 403-264-5983 
Can Markham, Ont, Weber Elctrns. ......... 416-475-8500 
Can. Ottawa, Ont., Weber Elctrns. .......... 613-728-2746 

Local Distribu!ors 
TX Houston, QuaHty Camps. .. ........... 713-772-7100 

INTEGRA, INC., 2368 Walsh Ave. Santa Clara, CA 95051, 
Tel: 408-727-9601, TWX: 910-338-0565; FSC No.: 51162; 
Empl.: 14; Sis. Mg': Da'vid'Bradley -

INTEGRAL DATA SYS. INC. Rte. 13 S, Minord, NH 
03055, Tel: 603-673-9100, Telex: 95-3032; Dis!. Mgr: M. 
~oo . 

INTEGRATED CIRCUIT ENGRG. CORP. (ICE). 15022 
N. 75th St, Scottsdale. AZ. 85260. Tet: 602-998-9780, 
Telex:'165-755; Empl.: 45; Sis. Mg': Daniel J. Shetton 

INTEGRATED CIRCUITS, INC., 10301 Willows Road, 
Redmond, WA 98052, Tel' 206-882-3100. TWX: 910-443-
2302; FSC No.: 50821; Empl.: 228; Sis. Mg': B. W . 
Brllgman ........................ A-1673; 0.1681-1665 

Local Sales Offices & Reps 
CA ElToro, Martronix .................... 714-855-8397 
CA Mountain View. Weseloh-Swanson Assocs. 

............... : ....................... 415-961-0565 
CO Parker. Tech. Mktg. As_s. ........... 303-641-3435 
FL Melbourne, EMS, Inc. ................. 305-724-1027 
IL' Schaumburg, Gassnar & Clark Co. .... 312-882-8608 
IA Cas Moines, Beams Co. ............... 515-255-1148 
KS Shawnee MiSSion. Beams Co .... , .... 913-831-0300 
MD Owings Mills, Neal Deoul Assocs ..... '. 301-363-4311 
MA Wakefield. Howard C. Jappe Co ....... 617-245-9359 
MN Minneapolis, Electromark ............. 612-881-3306 
MO Sl L04is, Beams Co ................... 314-569-1060 
NJ FlanOOrs, K & R Engrg. SIs. ........... 201-564-5?35 
NY N. Syracuse, Advanced Comps. Corp. 

....................................... 315-699-2671 
OH Cleveland, Arthur H. Baier Co. ... ...... 216-461-6161 
PA Newtown, Yax Assocs. . .............. 21.5-860-2540" 
TX Irving, Kite Elctrn. SIs. ................. 214-438-9336 
Can Scarborough, Ont, BestecElctrns.. Ltd. 

.............................. ; ........ 416-293-1391 

INTEGRATED COMPUTER SYSTEMS, 8305 Arizona 
PI., P.O. Box 45405, Los Angeles, CA 90045. Tel: 213-417-
8868, Telex: 4995168 ICS LA; EmpL: 80; Sis. Mgr: Ruth 
Oordlck 

INTEGRATED' DEVICE TECHNLG., INC .• 3236 Scott 
Blvd, Santa Clara, CA95054-3090, Tel: 408-727-6116, 
TWX: 910-338-2070; FSC No,: 61772; EmpL: 450; Sis. 
.MgT: Lanny FIessas; Disl. Mgt: Sue Vasquez 

INTEGRATED DIGITAL PRODUCTS, 4208E La Palma 
Ave, AI1aheim, CA 92907. Tel: 714-793-5300; Empl.: 12; 
SIs. Mg;: Patrick Goodrich, . 

INTEGRATED MICROWAVE, 11526 Sonento Valley Ad. 
San Diego. CA 92121. Tel: 619-457-0277, TWX: 910-335-
2037; FSC No.: 60656; Sis. Mg,:Art Brand . 

INTELLIGENT TECHNOLOGY, Logica PLC, 151 
University Avenue, Palo Alto, CA 94301, Tel: 415-326-
241" TWX: 756175; EmpL: 30; Sis. Mg': Dennis Reardon 
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Manufacturers and Sales Offices Directory 
INTEL MEMORY SYSTEMS, 1302 N. Mathilda, 

Sunnyvale, CA 94086, Tel: 408-734-8102, TWX: 910-339-
9361 ; FSC No.: 34649; Empl.: 600; SI8. Mg,: G. Andersen, 
Mktg.Mg. 

INTERACTION SYSTEMS INC. 24 Munroe 51., 
Newtonville, MA 02160, Tel: 617-964-5300, TWX: 753562; 
SIs. Mgr: Jonathan J. Bloom 

INTERAcTIvE COMPllTER PRODUCTS, INC. 23591 
EI Toro Rd., Ste. 160, EI Toro, CA 92630, Tel: 714-770-
5332, Telex: 469459; SIs. Mgr: Jim Bearden 

INTERACTIVE MICRO SYS" INC. 644 Davisville Ad., 
Willow Grove, PA 19090 

INTERCONICS, BMC Industries, Inc. 245 E. 6th SI., 3rd 
Fir., Sl Paul, MN 55101; Tel: 612-228-6512, Telex: 297060; 
Sis. Mgr: Lee Jamison 

INTERCONICS, BUSSINCl SYS. OPER., a unit of 
BMC Industries, Inc., 2525 E Vista Industria, Compton, 
CA 90220, Tel: 213-639-2535, Telex: 316727; FSC No.: 
55763; EmpL: 90; SIs. Mg,: Robert J. Ferm 

INTERCONNECT DEVICES, INC. 5101 Richland Ave., 
Kansas City, KS 661 06, Tel: 913-342-5544, Telex: 437-262 
IDIKSCK 

[I 
INTERCONNECTION TECHNOLOGY, INC., 5542 

Buckingham Drive, Huntington Beech, CA 92649, Tel: 714-
891-5305, TWX: 910-596-1879; Sis. Mg',: Jerry Hammel 
.............................................. : .. 0·1711 

lAcal Sales Offices & Reps 
AZ Scottsdale, Semi-sys. Arizona, Inc. .... 602-991-1151 
CA San Diego, Joe Cetinske SIs. Co. ..... 619-487-3335 
FL . Melboume, AHech Assocs. .......... 305-768-2164 
IL Rush & West Assocs. ................. 314-394-7271 
MD Pasadena, Tytronics Tech. SIs. ....... 301-471-0440 
MA Lexington, Jodan Technlg. Inc. ......• 617-862-2354 
NJ Wayne, G. T. Assocs. ................. 201-694-6040 
NY Fairport, Net SIs. Co. .................. 716-467-4538 
OH Mansfield; Ralph Meckling AssocS. .... 419-756-4433 
TX Dallas, Allied Comps., Inc. ............. 214-238-0408 
WA Edmonds, WA, Cunningham Sales, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-771-4848 

INTER DESIGN, INC. 1500 Green Hills Rd, Scotts Valley, 
CA 95066, Tel: 408-438-2900, TWX: 910-339-9374; Empl.: 
230 

INTERDYNE CO., 157 Topaz St, Milpilas, CA 95035, Tel: 
406-943-9133; FSC No.: 31598; Empl.: 30 

INTERELECTRONICS CORP., Interelectronics Park, 
550 U.s. Rle. 303, Congers, NY 10920, Tel: 914-EL6-6000; 
Empl.: 62; SIs. Mg': M. H. Pintell; Dis!. Mg': G. Sherwood 
................................................. 001667 

INTERFACE 7401 Butherus Dr. Scottsdale, AZ 85260, Tel: 
602-948-5555, Telex: 668-394; FSC No.: 32311 

INTERFACE ELECTRONICS INC. 21134 Bridge St, 
Southfield, MI 46034, Tel: 313-352·8820, Telex: 234004; 
Empl.: 21; SIs. Mg': Ketan BakShi 

INTERFACE ENGRG., 386 Undelol Ave. Stoughton, MA 
92072, Tel: 617-344-7363, Telex: 940-846; FSC No.: 
14352; EmpL: 25; SIs. Mg,: Thomas ScanlDn 
....................... : ................... Oo1156~1157 

Local Sales Offices & Reps 
NY Great Neck, Industron Assoc. ......... 516-487-2620 
VA Arlington, 'Gans & Pugh ............... 703-527-3262 

INTERFACE PRODUCTs, INC., 2185 S. Grand Ave., 
Santa Ana, CA 92705, Tel: 714-549-4977, TWX: 910'595-
2569; FSC No.: 55300; Empl.: 50; SIs. Mg,.: William Lang 

INTERFACE TECH. DYNATECH, 150 East Arrow 
Highway, San Dimas, CA 91773, Tel: 714-592-2971 

INTERFACE TECHNOLOGY, 10500 Kahlmeyer Dr. St 
Louis, MO 63132, Tel: 3.14-426-6880, TWX: 910-765-0916; 
Empl.:·50 

INTERGALACTIC CORP. Box 7025, Salt Lake City, UT 
64107, Tel: 601-262-0094 

INTERLOK, 770 Airport Blvd., Bu~ingame, CA 94010, Tel: 
415-348-5625, TWX: 910-374-2353; FSC No.: 55951; 
EmpL: 30; SIs. Mgr: Ray voice . 

INTER-MARKET, 1946 Lehigh Ave., Glenview, IL 60025, 
Tel: 312-729-5330, TWX: 91D-651-1997; FSC No.: 34165; 
Empl.: 10; SIs. Mgr: Phil Gardanier ..... 1101082,1597 

. Local Sales Offices & Reps 
MA Braintree, Nova Assocs. .............. 617-648-9330. 
MN St Paul, Kenco Tronics ............... 612-645-7717 
PA Ryda~ Espy SIs. ...................... 215-576-0760 
TX Irving, Kite Elctrn. SIs. ................. 214-438-9336 
WA Redmond, Elctm, Mktg. ......... . . . . .. 206-862.Q962 
Can Montreal, Que., Braydon Electro ...... 514-332-5650 

Local Distributors 
CA Chatsworth, Mil-Comm Distr ........... 8"8-998-3111 
CO Denver, Integrated Elctrns. .............. 303-292-6121 
10 Spirit Lake, A-I EIctrns. ............... 800:635-1545 
IL Chicago; Newark Elctrns. .. .. .. .. .. ... 312-638-4411 
MI Grand Rapids, SF Elctrns. ... .. .. .. ... 616-459-0216 
MN Sl Paul, K.D.I., Inc. .................... 612-645-5090 
NH Hudson, C & H Elctms. ............... 603-862-1133 
NJ FalMwn, Relay SpeciaHies ........... 201-797-3313 
OH Dayton, StottS-Friedman .............. 513-298-5555 
PA Willow Grove, Rasco EIec. ............ 215-659-4575 
WI Oshkosh, Electronic Inds. ............. 414-235-8930 
Can Montrea~ Que.,.Braydon Electro .. . . .. 514-332-5650 

INTERMATIC, Intemtatic Plaza, Spring Grove, IL 60081, Tel: 
815-675-2321, Telex: 25-265; Empl.: 1000 

INTER· METRO INDUSTRIES CORP. North 
W~ington St, Wilkes-Barre, PA 18705,- Tel: 717-825-
2741, Telex: 631-833; SIs. Mg': Richard Cross 

INTERNATIONAL COMPS. CORP., 105 Maxess Rd., 
Melville, NY 11747, Tel: 516-293-1500, TWX: 510-224-
6409; Empl.: 100; SIs. Mgr: Irwin Okin; Dist. Mgr: Irwin 
Okin .•.......... A.1086, 1876, 2074; 0.1273; 001025 

Local Sales Offices & Reps 
AL Huntsville, EMA ....................... 205-63D-4030 
AZ Phoenix, Jarko Assocs. ............... 602-243-4387 
CA Anaheim, Impact Elctrns. .............. 714-533-1351 
CA Redwood City, Hickey Inds. ........... 415-368-3649 
CT Vernon, GM Assocs. .................. 203-646-4443 
FL O~ando, EMA ...................... ..305-299-8977 
FL Plantation, EMA ............. .. .. .. ... 305-581-3251 
FL St Petersburg, EMA .................. !Ii 3-894-1171 
GA Roswell, EMA ........................ 404-992-7240 
IL. Arlington Heights, MJ Petersen & Assoc. • 

........................................ 312-577-6200 
IN Indianapolis. E T. Kaul Assocs. ....... 317-888-6187 
IA Cedar Rapids, 'OWA Tech. Sis. ....... 319-393-8644 
MD BaHimore, Espy SIs. cO. .. ............ 301-444-6982 
MA Framingham, GM Assocs. ............ 617-872-4671 
MA SIroughtOn, GM Assocs. .............. 617-344-0116 
MN MinneapoHs, PSI ...................... 612-944-8545 
NJ East Brunswick, Winch SIs. Assocs. ... 201-828-4615 
NY Jericho, Metro Tech. SIs. .............. 516-935-3330 
NY Syracuse, Nycom ..................... 315-437-6343 
NO Pineville, EMA ........................ 704-541-2628 
NO Winston-Salem, EMA ...... :........... 919-794-7304 
OH Gahanna, Kemp Assocs. .............. 614-476-5052 
PA Camp HiI~ Espy SIs. Co. .............. 717-763-9577 
PA Rydal, Espy SIs. Co. .................. 215-576-0760 
TN Donnelson, EMA ......... :............ 615-683-1414 
TX Austin, Mech-tron Mktg. ............... 512-459-0602 
TX Houston, Mach-Iron Mktg. ............ 713-462-1432 
TX Richardson, Mach-Tron Mktg ........ :. 214-437·4833 
UT SanLake CiIy, Meridian Mktg. ......... 801-968-4177 
PR Haio Ray, Casanova Indl. Sis. Corp. ... 809-753-8674 

lAcal Distributors 
AZ PhoeniX, ACC .. .. .. . .. .. .. .. .. .. .. ... 602-269-5655 
CA Canoga Park, Myco Vickers ...... ".... 213-340-2025 
CA Redwood City, Hi.eor ................. 415-365-5087 
CO 09nver, Integrated EIc1ms. ............ 303-623-8713 
CT East Haven, JV Elclrns. ........ .-...... 203-469-2321 
FL 'Ft Lauderdaie, National Resistor Co. . ............... . 

305-772-4500 
MN Eden Prarie, Cassidy Elctrns.' ......... 612-944_0100 
MN MinneapoUs, Cassidy Elctms. ......... 612-635-7746 
PA Philadelphia, Jan IndL EIec. .......... 215-WA 2-1321 
PA Philadelphia, MurTronics .............. 215'632-4330 
TX Fl Worth, C & W Supp. Co ............ 817-631-0395 

INTERNATIONAL CRYSTAL MFG., 10 N. Lee, P.O. Box 
26330, Oklahoma CiIy, OK 73126, Tel: 405-236-3741, 
Telex: 747-147, TWX: 910-631-3177; EmpI.: 165; SIs. 
Mgr: Paul E. Danwalt 

INTERNATIONAL DATA SCIENCES, 7 Wellington Rd. 
Uncoln, RI 02865, 'tel: 401-333-6200, TWX: 710-364" 
1911; EmpL: 125 

INTERN 
INTERNATIONAl DEVICES INC., 3200 Pendleton, 

Santa Ana, CA 92704, Tel: 714-557-9394, 6OD-854-7651, 
Telex: 681387; FSC No.: 53763; Sis. Mgr: Alan J. Vanek; 
Dis/. Mg,: Alan J. Vanek 

INTERNATIONAL DIODE 229 Cleveland Ave.,Harrison, 
NJ 07029, Tel: 201-492-6518; EmpL: 9; SIs. Mg,: Lee 
Toong 

INTERNATIONAL ELECTRO MAGNETICS, INC., 
350 N. Eric Dr., Palatine, IL 60067, Tel: 312-358-4622; 
EmpL: 15; SIs. Mg,: T. Pretto .................. 001026 

Local Sales Offices & Reps 
NY New York, UnKed Research Labs. .•.. 212-751-4660 

Local Distributors 
CA tlollywood, Scottsound ............... 213-462-6981 
CA Pleasant Hill, ALC .................... 415-777-5525 
NY Morris, Boynton Studio ............... 607-263·5695 
NY New York, UnKed Research Labs. .... 212-751-4660 

INTL ELCTRN. RESCH., 135 W. Magnolia Blvd., Burbank, 
CA 91502, Tel: 213-649-2481, TWX: 910'498-2206; FSC 
No.: 98978; EmpL: 116; Sis. Mg,: J.s. Smith 

INTERNATIONAL HIGH VOLTAGE ELCTRNS., 
INC., 98 Mill Plain Rd., Danbury, CT 06811, Tel: 203-792-
7820; Sis. Mg,: A. Pellegrino ............ 001668-1669 

Local Sales Officas & Reps 
CT Waterbury, HLM Assocs. .............. 203-753-9894 
NJ Parsippany,. HLM Assoc.. ............. 201-263-1535 
NY Northport, HLM Assocs. ............... 516-757-1606 

INTERNATIONAL INSTRUMENTATION, 31131-602 
Via Colinas, Westlake VIg., CA 91362, Tel: 213·991·9614: 
Sls •. Mg': C. D. Morrison; Disl. Mgr.: D. Casey 

We Stock 

[}{]~D ~~fiVil&~][Kl 
Circuit Breakers 

SERIES 

JA, AM, CF & KD 

ONE, TWO & THREE POLES 

MU L TlPLES OF 5 AMPERES 

60 Hz AND DC 

SLOW AND FAST DELAY 

POCO SALES 
8925 Fullbright Street 

Chatsworth, Callfomla 91~ll 
(818) 700-1727 

Serving Western Region 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 705 



INTERN 

1II1II1 
INTERNATIONAL INSTRUMENTS, .~General 

Resistance, Inc., Twk, Lakes Ad, P.O. Box 185, N. 
Branford, CT 06471, Tel: 203-481-3450; TWX: 71G-452-
3092; EmpL: 150; Disl. Mgr" J. Connolly ...... : 001357 

Local Sales Offices & Reps . 
AI. Huntsville, Brandel-Stephens . . . . . . . .. 205-883-0445 

. AZ Tempe, Gassner & Clark ...... ,....... 602·96ti-0037 
CA Burlingame. Engineering Reps. Co. ... 415-348-5042 
CA Burlingame, Engrg.Rep. ... ; . . . . . . . . .. 415-348-5042 
CA San Diego, Alturdyne Reps. CQ. .•..... 619-565-6366 
CO Denver, Nelson .•..•..•........•...... 303-295-1017 
FL Deerfield Beach, Brandel-Stephens ... 305-427-8556 
FL Orlando, Brandel-Stephens ........... 305-425-3202 
GA A1fan1a, Brandel-Stephens . . . . . . . . . . .. 40<1-261-7579 
Il Elk Grove Village, Memeco Sis. & Svc. COlp. 

........................................ 312-228-9555 
KS Si1awnee Mission, Tec/t SIs. Aseoc. .. 913-888-3330 
MD Gai1hersburg, PiOneer Instrmn Div. ... 301-921-0660 
MD Perry Hai~ EleCtra-Tech .... ...•.. . ... 301-256-2723 
MD Sparks. E.LL 1ns1r$.,Inc. .............. ",~01-n1-4800 
MA Bur~~ E.LL Instrs., Inc. ........... 617-272-9450 

'MA ,Hingh;m; Nmtheasl Reps.. .. .. . .. .... 617-749-8700 
MN Eden Prairie, Yukon Sis. Assocs. ...... 612-9"IHI155 
Me Ferguson, Tec/t Sis. Assocs. ......... 314-725-5361 
NJ Berkley Heights, NBS Assocs. ........ 201-484-8500 
NY Rochester, H. C. Johnson ~ ....•.. 716-58B-On7 
NO Charlotte, D:G.W. .. ............. ~ ..... 704-334-7090 
NO Winston Saiem, D.G.W ................ 919-768-7166 
OH Westlake, Advanced Tec/t AsSocs. ... 216-835-5050 
OK Tulsa, Telstar Insti. .. .. , .............. 918-628-1011 
OR Portland, Garland Affolter Engrg. ...... 503-223-7349 
PA Glenshaw, H. C. Johnson Agys. ....... 412-487-1246 
PA Malvern, Stitzer Assocs. - .:............ 215-644-5500 
PA Plnsburgh, E.LL Instrs., Inc. ........... 412-731-5230 
TX Houston. Wilson-Markham Assocs. ... 713-445-5760 
VA Dumfries, EleCtra-Tech ............... 703-670-6962 

Local Distributors 
................ ,. ................. :.... 619-565-6366 

AZ Phoenix, Metermaster .......... .. .... 602-437-1425 
CA Los Angeles, E.IL Inslrs., Inc. ......... 213-685-7020 
CA LOs Angeles, Melermaster ............ 213-665-4340 
CA Palo AltO, Metermaster ........ : ....... 415-968-0313 
CA San Diego, Metermester .......... ..... 619-56D-4841 
CA Santa Clara, Dynamelron ............. 408-727-6531 
CA Santa Clara, E.LL. Instrs., Inc. .:........ 408-727.()396 
CO Denver, E.I.L Inslrs., lric. ..... . . . . . . . .. 303-534-4160 
CO Denver, Metermaster Instr. Corp. ...... 303-722-5766 
CT Middletown, E.LL Instrs., Inc. :......... 203-346-6646 
FL Paim Bay, E.LL Instrs., Inc... .. .. .. .... 305-735-8300 
GA Norcross, Metermastf!' .. . ... .. ... .. .• "\04-446-0166 
IL Bridgeview, E.I,L Instrs., Inc. ........... 312-430-2292 
'Il Elk Grove Viilage, Metermaster ....... 312-593-8850 
.IN Indianapolis, E.LL Inslrs., Inc. _ ......... 317-545-1373 
Ky Louisville, E.I.L Instrs., inc. . . . .. . . . . . .. 502,454-3420 
LA New Orleans, Industrial Inslr. Works .. 504-733-8355 
MI Ferndale,.Ram Meter Inc. ............. 313-398-6767 
MN Mimeapolis, PrOcess Meas. Co. . . . . .. 612-544-4035 
NJ Pensauken, E.I.L Inslrs., Inc. . .. . . . . . .. 6Q9-486-0474 
NY Brooklyn, Metermod Instr. COlp. ....... 718-726-4850 
NY Clarence, Trott Elctrns., Inc. ........... 716-634-8500 
NY Hauppauge, E.IL Instrs., Inc. .......... 516-231-6333 
NY Rochester, E.LL Inslrs.,Inc. ........... 716-427-8000 
OH Cleveland, Metermaster ............... 216-651,4100 
ciH Cleveland, PiOneerlinstrmn. Div ....... 216-587-3600 
01:1 Dayton. E.LL Inslrs., Inc. ............... 513-435-2134 
OR Beaverton, Eicher-Richards...... ..... 503-641-3300 
PA Philadelphia, Sunshine Scientific .. ' .... 21.5-673-5600 
PA Pittsburgh, CAM/RPC Instrrm. ......... 412-782-3770 
TX Dallas, E.LL Instrs. Inc. ..... : .. .. . . ... 214-931-1236 
TX Garland, Metermester ................. 214-271-5871 
TX Houston, E.LL Instrs., Inc. ..... , ....... 713-271-3100 
TX Houston, Meters & Instr. Corp. ........ 713-644-1631 
VA Alexandria,. E.IL Instrs., Inc. ........... 708-354-4330 
VI!- Virginia Beach, E.IL Inslrs., inc .... : ... ,804-499-3746 
WA Seattle, E.IL Instrs., Inc. ............... 206-762-0600 
WA Seattle, Eicher'Richards ............... 20&523-7888 

INTERNATIONAL LASER SYS. 3404 N. Orange 
Blossom Trai~ Oriando, FL .32804, Tel: 305-295-4010, 
TWX: 81 D-85D-0195; Empl.: 408; S/~. Mgr" W. C. HtJdSoi> 

INTERNATIONAL MFG. SVCS. 50 Schoolhouse La, 
Portsmouth, RI 02~71, Tel: 401-683-9700; En,pL: 25; SIs. 
Mgr" Jay Benson 

Manufacturers and Sales Offices ~irectory 

INTEFlNAnONAL MICROELECTRONIC PRODS.. 
2630 North First Street, San Jose, CA 95134, Tel: 408-262-
9100. Telex: 499-1041, TWX: 910-338-2274; FSC No" 
408-262-3981 (Manuai); EmpL: 380; SIs. Mgr" Robert 
Kromer .... ) .............................. A.'874-1876 

Local Sales 0ffIce6 & Reps 
AI. Huntsville, The Novua Grp. ........... 205-881-2207 
AZ SCottsdale, Summi1 SIs. ................ 602-996-4850 
CA los Alamitos, santana Sis. ............ 213-431-3533 
CA San Diego, SA EIctms. ................ 619-560-aa30 
CA San Jose, IMP West Area SIs.. OIl. .... 408-262-91 D!> 
CA San Jose, Quadrep .................. , 408-~ 
CT Orange, Access.Sys. COlp. ........ ..... 203-795-0201 
FL . Orlando, Perrott Assocs., Inc. .. .. ...... 305-296-n48 
GA Norcross, The Novus Grp. ............ 404-939-1135 
IL Schaumburg, Gassner & Clark ........ 312-882-8608 
IN Indienaporos, CC EIctms. ............... 317-225"1508 
MD Towson, DG Reps. ................... 301-583-1380 
MN SL Pau~'Northport Engg., Inc. ........ 612,457-8000 
NH Nashua, Access Sys. COlp. ........ ".' 6Q3"886-Bl60 
NY Melville, IMP East Area SIs. OIl ....... '518-752-1166 
NO Greensboro, United SIs. ....... ,....... 919-674-9849 
OH Cioonnati, Applied Data Mgmt. ........ 513-579-8108 
TX PIario, Texas SIs. Co. ................. 214-867-0644 
WA Redmond, Quadra, Sis. COlp. .. . • .. . .. 206-883-3550 

INTERNATIONAL 'MICROSYSTEMs, 11554 CAve., 
Aubum, CA 95803, Tel: 80D-325-6028; EmpL: 12; SIs. 
Mgr" Sian Burmich 

INTEflNATIONAL MICROTRONICS CORP. 4016 E. 
Tennessee St., Tucson, AZ 85714, Tel: 602-748-7900, 
TWX: 910-952-1.170; EmpL: 30; SIs. Mgr" Tommy Follis; , 
Dis/. Mgr" Tommy Follis ,_ 

~INTERNATIONAL 

~ ~9.w!LlEFI 
INTERNATIONAL POWER; 350 N. Lantana, 51e. 710, 

Canlariilo, CA 93010. Tel: 605-987-7900 
........................................... D·1870·1&75 

INTERNATIONAL POWER MACHINES, 11534 
Pagemill Ad, DaII8s, TX 75243, Tel: 214-343-6076; SI8. 
Mgr" Jack·Cohn 

INTERNATIONAL RECTIFIER CORP. 
SeniiCQnductor Div. 233 Kansas St., EI Segundo, CA 
90245, Tel: 213-n2-2000, Telex: 472-0403, TWX: 910-
348-6291; EmpL: 1200; Sis. Mgr"W. Lewis; Dist. Mgr" D. 
Coppinger ; " 

INTERNATIONAL RESOURCE SVCS.7343 N.W. 79th 
Terr., Miami, FL 33166, Tel: 305-884-2924, Telex: 522261 
MIA DEPT 343; EmpL: 5; SIs. Mgr" Richard L Winn 

INTERNATIONAL SENSOR SYSTEMS. INC., 
Aurora Industrial PIt, Box' 345. Aurora, NE 66818, Tei: 402-
694-6111; E""L: 45; SIs. MgT" Mi9hae1 E. Fattig 
............................. : ................... A·16n 

Local Sales Offlce& & Reps 
AZ. T-empe, Spectrum ~ SW ......... 60;:1-966-1766 
CA Paio AltO, Tn-Rep ..................... 415-965-1822 
CT Branford, WM Assocs. .... : ........... ~44 

.Il Chicago, Esoo Assocs. .: ............. 312-763-0800 
MN Mimeapolis, R-J Inc. ....... : .......... 612-866-3661 
PA Southampton, Campbell Assocs. ...... 215-322-8830' 
TX B Paso, Nokomis Co~Prods. .. 915-778-2601 
TX Euless, Andy Byles IntL ............... : 817~267,4099 

Local Dislributt;Hs . 

CA Arcadia, Van Got! & Assocs. Inc. ... :.. 816-445-9728 
Fl Jupiter, Southern EIctm Sis., Inc ....... 305-744-0028 
IL Des Plaines, Esoo Assocs., Inc. . . . . . •.. 312-296-5310 
IN Indianapolis, ElecIronic Sis. & Engrg.. Inc. 

....................................... 317-849-4260 
MD Lutherville, Quarterback SIs:, Inc ....... 301-252-61'67 
NE Omaha, IONES ....................... 402-895-4431 
NJ Wayne, Ramapo Mfrs. Agt.. Inc. .. .. ... 201-1139-6767 
NY Liverpoo~ Syronics, Inc ................ 315-45Hl968 
NO Chariotte, Over and Over ............. 704-527-3070 
OH Brecksville, WRR Assocs., Inc. ........ 216-526-2023 

TX El Paso, NokomIa 01 EI Paso, Inc. •••.• 925-n8-2601 

INTERNATIONAL TRANSDUCER CORP, Channel 
Technologies, Inc., 93 Cas1ifian Dr. Goleta, CA 93117, 
Tel: 605-665-1441, Telex: 658495; FSC No.: 10532; EmpL: 
85; SIs. Mgr" Aotand 'Fred' Dutton 

INTERNATIONAL WIRE F'RODlJCi"s CO. 5OOW. Main 
St., Wyckoff, NJ 07481, Tet 201-891-5800, TeI8x: 642580; 
Emp1: 700; SIs. Mgr" C. D. Abbott. 

INTEROPTIcs, Purdy Group, '170 AIrport Blvd., 
Burlingame, CA 94010, Tel: 415-347-n27 

INTERPRETATION SYS.,INC, .A DBA SYstems 
Company, 420 S. Fairview Ave., Goleta, CA 93117, Tel: 
605-967-2383, Telex: 858336; SIs: Mgr" Stan Schlosser 

INTERSIL,10710N. TantSu Ave., cupertino, CA 95014, Tel: 
408-996-5000, TWX: 91D-33a-0sa3; FSC No.: 32293; 
EmpL: 4102;. Dist. Mgr" Bruci! Mattern 

INTERSTATE B.ECTRONICS CoRP. Box3117,l001 
E. Ball Ad., Anah6im. CA 92803, Tel: 714-635-7210, Telex: 
655443, TWX: 910-591-1197; FSC No.: 6625, 5985; EmpL: 
1500; SIs. MgT" DarJyI Watanabe; Dist. Mgr; A. Sorenson 

INTERSWITCH, 7'70 A/qlort Blvd., Burlingame, CA 94010, 
Tel; 415-347-8217,. TWX: 910-374-2353; EmpL: 30; SIs. 
MgT" Ray G. Vorce 

TIIIIIIP-T.lllicil GrIIP lie. 
. WIMA Dililill 

INTEFI-TECHNICAL GFlP .. Box 23, Irvington, NY i6533, 
Tel: 914-591-8822, TWX: 710-564-0802; EmpI.: 21; SIs. 
Mgr" T. A. Galgano .......... , ............ Ao1087-1092 . 

Local Sales Offices & Reps 
AI. Huntsville, J. A. AsSocs. ............... 205-830-2130 
AZ ScottSdale, Semper Fi SIs., Inc. ........ 602-991,4606 
CA Santa Clara, Engineering Assocs. COlp. 

.... ". .. . . . . . . . . .. .. .. .. . . .. . .. . . .. ... 408-98B-5001 
CO Lakewood, Palmer Assocs. .....•..••. ' 303-233-9423 
CT Colchester, Normall Assocs. ..•. 203-537-5555/3758 
FL Altamonte Springs, 'c' Assocs., Inc. ... 305-831-1717 
GA Dunwoody, J. A. Assocs. ..... : ........ 404-399-1831 
IL Westchester, W. G. Brouilette & Assocs. 

........................ :.. . .. . .. ... . .. 312-345-6500 
IN Noblesville, W. G. Brouillette & Assocs. 

....................................... 317:a77-4508 
MA Newlon, Normall A$Socs. ............. 617-969-5478 
MN Miimeapolls, IntL Sis. Co. c ............ , 612-831-6423 
NJ Colonia, H. B. Hell Assocs. ....... ' ..... 201-381-5193 
NJ Colonia, Heft & Ficarra Assocs. ....... 201-381-5193 
NY Lynbrook, H. B. Hell Assocs. ......... 516-L Y 9-3351 
NY Rochester, BKT Assocs., Inc. .......... 716-586-5814 
NO Winston Salem, J. A. Assocs. ... .. .... 919-766-7736 
OH Dayton, Markus BamaIt Assocs., Inc. .. 513-293-~n8 
OR Portland, Harry Levinson Co. .......... 503-245-1902 
PA King of Prussia, A. D. Freedman Assocs. .. 

. .. . .. .. .. . . .. . .. . .. .... .. . .. ... . .. .... 215-279-5767 
PA W. Conshohocken, Eastern CoIT1ls. SIs. COlp. 

: ...................................... 215-825-8610 
TN Chattanooga, J. A. Assocs. ............ 615-892-7630 
TX CI\ITOII\on, Paulsen EIctm. Sis. ........ 214-386-4785 
TX Richardson, Lalko-Paulsen Sis. .. . . . .. 21.4-47S:8052 
UT Salt Lake Cily, Alpine En1prs. ......... 601-278-5081 
VA Front Royal, EItron SIs.;Ltd. ........... 7Q3-835-7201 
VA ManaSsas, Eastern Camps. SIs. ........ 800-223-3850 
WAc Seattle, Harry LevinsOn Co. ........... 206-382-1300 
PR Ponce, Burke Assocs., Inc. .: ........... 609-840-2444 

Local Distlibulors 
CA Santa Clara, ISC ....................... 406-496;0411 
FL Fl Lauderdale, NRC Elctms., Inc. . . . .. 305-772,4500 
FL Irlclialantic, T. C. Pridmore Co. ......... ~727-2491 
NJ East Brunswick, Brothers EIctms., Inc. ' 

................. , ............ : .. .. .... 201-238-2200 
NY Port Chester, MKM EIctm Con1ps., Inc. 

....................................... 914-382-3940 
PA Exton, VSH Elctms. .... _ .. .. .. .. .. .... 215-363-2250 
TX Allen, Prime Distrbg. Co. .............. 21~23Hl170 
WA 'Seattle, Kam Elctrns. Div ...... ,' : ...... 206-382-1300 

. INTEX' MICRO' SySTEMs CORP. 725 S. Adams· Ad., 
SUite L-8, Birmingham, MI 46011, Tel: 313-540-7601, 
Telex: 230254 WUPUBTLX; SIs. Mgr" A. Thielman ' 

INTRA-CDMPUTER, 101 W. 31st ~l, New York, NY 
10001, Tel: 212-947-5533, Telex: 64-5067; Empt: 9; SIs. 
Mgr" All YagNan 
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Manufacturers and Sales Offices Directory 

@lntronles 
INTRONICS, INC., 57 Chapel SI., Newton, MA 02158, Tel: 

617-964-4000, Telex: 200095, TWX: 710-335-6835; EmpL: 
130; S~. Mgt: J. Swartz ................. Do167&,-1677 

Local Sales Offices & Reps 
Al Huntsville, Over & Over, Inc. .......... 205-837-7105 
AZ. Tempe, Delta Elctrns. ................. 602-224-1601 
CA Los Alam"os. Power Specialists .... '.' 213-594-9418 
FL Melbourne, Reynolds & Assocs. .. . . .. 305-259-7000 
GA Norcross, Over & Over, Inc. ........... 404-449-6205 
IL Palatine, Kingslon Comps. ............ 312-359-7990 
IN Fort Wayne, Domino Unttd ............ 219-747-5621 
IA Cedar Rapids, Technical Elctrns. ...... 319-362-4116 
KS De Solo, Midlec Assocs. .. :........... 913-441-6565 
MI Grand Rapids, KRW SIs. .............. 616-363-2925 
MN Minneapofis, Dan'L Engrg. :............ 612-854-7550 
MO Florissant, Midlec Assocs. ............ 314-837-5200 
NY Canandaigua, 'Bensman/Upstate Assocs. 

....................................... 716-396-2498 
NY Hicksville, J-8quare Mktg. ............. 516-935-3200 
NC Raleigh, Over & Over, Inc. ............ 919-872-2262 
OH Dayton, Del Sleffen & Assocs. ........ 513-293-3145 
PA Monlgomeryville, Easlern Sci. Mklg. ... 215-366-4570 
TX Houston, Scientific SIs. Co. ... . . . . . . .. 713-460-9170 
TX Richardson, Scientific SIs. Co. .. ...... 214-231-6541 
UT Eiountiful, Anderson Assocs. .......... 801-292-8991 
WA Seattle, Data Com. Assoc : ........... 206-285-2525 
Can Mississauga, Ont, Giden-Morton·Assocs. 

....................................... 416-671-8111 

ION PHYSICS CO., 323 Andover St, Wilmington, MA 
QI887, Tel: 617-656-6030, Telex: 951733 ...... Do1123 

, . , 

IPAC GRP. 30471ndL Blvd, Bethel PI<., PA 15102, Tei: 412-
831-9200, TWX: 510-697-3935; EmpL: 50; SIs. Mgr: D. T; 
Cusack 

IQ SYSTEMS, Applied Circuit Tech., 2931 La Jolla St, 
Anaheim, CA 92606, Tel: 714-630-6834; SIs. Mgr.: Jim 
Sled! 

IR SCIENTIFIC, Box 110,Carlisle, MA01741, Tel: 1117-369-
7118; Empl.: 10; SIs. Mgt: S. J. Sommer 

ISC MAGNETICS DIV. See Aeroflex labs., Inc., 
MagnetiC Prods. Div. 

15\ 
ISl PRODUCTS INT'L, LTD., 235 P Robbins Lane, 

Syosset, NY 11791-6093, Tel: 516-822-9601, TWX: 510-
221,2109; Empl.: 25,000; SIs. Mgt: Ken Kawaller 
....................... Ao1094·1095, 1877, 2075, 2159 

Local Sales Offices & 'Reps 
IL Chicago, Rendell SIs. ................. 312-528-9025 
IN Noblesville, Newton & Assoc .......... 317-845-8157 
MD Pikesville, Muncy Sis. ................. 301-484-8376 
MA Topsfield, RFC Assocs. ............... 617-887-8545 
MN Edina, Components Rep. Grp. .......... 612-944-1160 

ISOCHEM PRODUCTS CO., A Sub. of Rohm and 
Haas Arfol. Matis. 99 CoOk St, lincOln, RI 02865, Tel: 
401-723-2100, Telex: 845-247, TWX: 710-670-5335; 

, Empl: 26; SIs. Mgr.: W. LoI1 

ISOLATION PRODUCTS, INC. 157 San Lazaro Ave., 
Sunnyvale, CA 94086, Tel: 408-730-4672; Empl: 5 

ISOREG CORP., 41 0 Great Rd., P.O. Box 488, LiIIleton, MA 
01460, Tel: 617-486-9483, TWX: 710-347-6974 ISOREG 
LTTN; EmpL: 75; S~. Mgt: Paul Foss; Dis!. Mgr: Paul 
Foss 

-'SOTEMP-...l.t RESEARCH, INC. 

ISOTEMP RESEARCH, INC, Box 3389, Charlottesville, 
VA 22901, Tel: 604-295-3101; FSC No.: 031785; EmpL: 30 
........................................... Ao1374·1375 

Local Sales Offices & Reps 
AZ. ScoI1sdale, Faser Technical Sis. ...... 602-946-4404 
CA Fremon~ Wm. Parks & Assocs. ....... 415-796-0875 
CA Irvine, EBA Microwave ' .... , .... ' _, .. ' 714-,857-6079 
CA San Diego, QuaRronics ............... 619-695-0118 
IL Woodridge, Trencl-Tronics ............ 312-985-0626 
IN Fort Wayne, Given Corp. .............. 219-432-5585 
NC Raleigh, Gbdwin Assocs. ....... ,..... 919-847-3006 

ISOTRONICS, Industrial Park, New Bedford, MA 027 45, Tel: 
617-996-2000, TWX: 710-344-1961; SIs. Mgt: Dennis T. 
Hanley 

I" INTERFACE, INC. 21101 Osborne St, canoga Park, CA 
91304, Tel: 816-341-7014, TWX: 662949CNRK; Empl.: 40; 
SIs. Mgt: Gilbert Gaulereaux 

ITC SYSTEMS, INC .. 3739 Meru Lane, Santa Barbara, CA 
93105, Tel: 805-682-8122, Telex: 295-298 INTERTEL 
SNC; SIs. Mgt: W. Schulz 

ITEK MEASUREMENT SYS., Div. Litton Inds.,27 
Christina St, Newton, MA 02161, Tel: 617-969-7300, TWX: 
710-335-6783; Empl.: 100 .................. : ... 801797 

Local Sales Offices & Reps 
CA Los Angeles, Measuremenl Sys. Div ... 213-64Hl476 
FL Orlando, K S. Chaney .... . . . . . . . . . . .. 305-293-5656 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Indianapolis, Marsland Assocs. ....... 317-293-5437 
IA Cedar Rapids, Marsland Assocs. ...... 319-396-8030 
MN Minneapolis, Marsland Assocs. ....... 612-545-4481 
NJ Metuchen, Measuremenl Sys. Div. .... 201-548-1500 
NM Las Cruces, BFA Corp. ................ 505-524-9693 

Local Distributors 
FL Orlando, Kenneth S. Chaney .......... 305-423-9465 
IL Des Plaines, Marsland Assocs. ....... 312-296-2620 
IN Indianapolis, Marsland Assocs. , ...... 317-293-5437 
MN Minneapolis, Marsland Assocs. ! ....... 612-545-4481 
NM Las Cruces, BFA Corp. ............... 505-524-9693 
Inll England, Tadley: Hampshire, Hightech Comps., Ltd 

....... ',',' ............... : . . . . . . . . . . . . . .. 07356-3922 
Inll France, Paris, Sedeme .................... 580.72.000 
Inti Ger,many, Munich, Weftronic GmbH .... 089-49 20 66 
Inll Holland, Rotterdam, Anru ... :............ 010-137395 
Inll India, Bombay, Echbee Gorp. ........ . . . . . . . .. 253489 
Inti Israel. Te~Aviv, Airtronic Engrg .. LId. . ........ 45 48 71 
Inti Italy, La Spezia, Motordiesel EIec. Inslr. & Comp. 

, ............................................... 36.232 
Inti Japan, Tokyo, Nippon Engrg. Sys. .......... 494-4045 
Inll Norway, Oslo. Ole A Nordby AlS ... .-. . .. 02 55 07 50 
Inti Sweden, Waxholm, Saven AS ........... 764-315 80 
Inti Switz., Z~rich, Lil10n Prec. Prods. Inll .... 01/48 35 44 

ITHACO, INC., Meas. & Control Instrs. Div., 735 W. 
Clinton St, P.O. Box 6437, Rhaca, NY 14851-6437, Tel: 
607-272-7640, TWX: 510-255-9307; Empl.: 120; ·S/s.Mgr: 
EW.Seymour 

ITOH ELECTRONICS, INC. (C,), 5301 Beethoven St, Los 
Angeles, CA 90066, Tel: 212-682-0420, Telex: 12-5059; 
Empl.: 100; Sis. Mgr: F.!. 'Makslein, VP Mklg. 

" ITT CANNON, 666 E Dyer Road, Santa Ana, CA 92705-
5684, Tel: 714-557-4700, Telex: 75-3917, TWX: 910-997-
0523; FSC No.: 71468;MuRiple; Empl.: 2500; SIs. Mgt: Joel 
Urban; Dist. Mgr: Richard Torson .... :' .. ,C·,274·,288 

Local Sales Offices & Reps 
Al Huntsville, Brandel-8lephens & Co. ... 205-833-0445 
AZ. Phoenix, ITT Cannon ................ : 602-275-4792 
CA Campbell (San Jose), ITT cannon .... 408-559-1777 
CA Founlain Valley, ITT Cannon .. , ........ 714-964-7400 
CA Sen Diego, ITT Cannon ............... 619-560-0917 
CA Santa Ana, ITT Cannon ............... 714-557-4700 
CO Franktown, ITT Cannon .............. .505-293-0457 
CO UI1leton, ITT Cannon ......... :. . . . . .. 303-973-8766 
CT New Fairfied, ITT Cannon ............ 203-746-7160 
FL Deerlield Beach, Brande~Stephens & Co .. 

....................................... 305-427-6558 
FL Orlando, Brande~Stephens & Co. . ... ,. 305-425-3202 
IL Des Plaines, ITT Cannon ............. 312-297-3150 
IN Fort Wayne, ITT Cannon .............. 219-484-6447 
IA SWisher, ITT CarJ(1on ................. 319-369-9107 

KS 
MD 
MD 
MA 
MI 
MN 
MO 
NM 
NH 
NY 
NY 
NY 
NC 

OH 
OH 
OR 
PA 
PA 
TX 
TX 
WA 
WI 

Wichita, ITT Cannon ................ .. 
Baltimore, ITT cannon ............... . 
BaRimore, ITT Cannon ............... .. 
Wakefield, ITT Cannon ............. .. 
Sleriing Heighls, ITT Cannon ........ . 
Minneapolis, ITT Cannon ............ . 
Bridgeton, ITT Cannon . .' ............ .. 
Albuquerque, ITT Cannon ........... . 
Henniker, ITT Cannon .............. .. 
Holbrook, ITT Cannon .............. .. 
Poughkeepsie, ITT Cannon .......... . 
Rochesler, L -Mar Assocs. . ........... . 
Greensboro, Brande~Slephens & Co. 

meA 
316-681-2029 
301-882-4760 
301-254-3707 
617-246-2510 
313-643-4620 
612-854-1973 
314-739-6040 
505-293-0457 
603-428-3683 
215-646-2901 
914-473-3314 
7,16-323-1000 

919-274-6952 
Kettering, ITT Cannon ................ 513-434-8181 
Uniontown, ITT Cannon ...... , . . . . . .. 216-494-6749 
Beaverton, ITT Cannon ............... 503-626-4394 
Blue Bell, ITT Cannon .. . . . . . . . . . . . . .. 215-646-2801 
Trevose, P.SA, Inc. ................... 215-245-0513 
Dalles, ITT Cannon ................... 214-661-0302 
Houston, ITT Cannon ................. 713-777-1177 
Bellevue, ITT Cannon .•............... 206-454-3903 
Waukesha, ITT cannon ................ 414-544-1018 

Local Distributors 
AZ. :rempe, Arrow Elctrns., Inc. ............ 602-966-4600 
AZ. Tempe, Time EIctms. .. ... .. . .. .... .... 602-967-2000 
CA Anaheim, Time Elctms. ............... 714-937-0911 
CA Chatsworth, Arrow Elctrns., Inc. .... .' .. 818-701-7500· 
CA Chatsworth, Time Elctrns. ; ............ 818-998-7200 
CA Hayward, Arrow Elctms .. Inc. .......... 415-487-4600 
CA Orange, Richey/Western Elec., Inc. ... 714-834-2811 
CA Sacramento, Arrow Elctms., Inc. ....... 916-925-7456 
CA Sen Diego, Arrow Elctrns., Inc. .. .. . ... 619-565-4800 
CA San Diego, Richey/Western .......... 619-271-4511 
CA San Diego, TIme Elctms. .............. 619-586-1331 
CA Santa Clara, Richey/Western Elec., Inc. 

....................................... 408-727-7411 
CA Sun Valley, Richey Elctrns. ............ 213-875-2882 
CA Sunnyvale, Arrow Elctrns., Inc. ........ 408-745-6600 
CA Sunnyvale, TIme Elctrns. .............. 408-734-9888 
CA Torrance, TIme Elctrns. ............... 213-320-0880 
CA Tustin, Arrow Elclrns., Inc. ......... 714-636-5422 
CO Denver, Arrow Elclrns. .......... 303-758-4585 
CD Englewood, TIme Elclrns. of CO 303-850-7701 
CT Cheshire, Time Elclrns" Inc, 203-271·3?00 
CT Hamden, AS.L Connector Corp, 203-288'0044 
CT • Wallingford, Arrow Elctrns., Inc. 203-265-7741 
FL Deerfield Beach, Arrow Elclrns., Inc. ,.. 305-429-8200 
FL Ft Laudsrdale, Time Elctrns. .......... 305-974-4600 
FL Orlando, Time Elctms. ................ 305-841-6565 
FL Palm Bay, Arrow Elctms., Inc. ......... 305-725-1480 
GA Allanta, EI.ectro Air .................... 404-351-3545 
GA Norcross, Arrow Elclrns., Inc. .......... 404-449-8252 
GA Norcross, TIme Elclrns. ............... 404-446-4448 
IL Elmhur~ P.EI.lGenesis .............. 312-530-2272 
IL Schaumburg, ArrowElcirns., Inc. ...... 312-397-3440 
IN Indianapolis, Arrow ·Elctrns., Inc. ..,.... 317-243-9353 
IN Indianapolis, P.EI.lGenesis ........... 317-837-5571 
IN South Bend, P.EI./Genesis ........... 219,287-2911 
MD BaRimore, AS.!. Elecrrns. Co. .......... 301-265-51.00 
MD Columbia, Arrow Elctrns., Inc. ......... 301-995-0003 
MD Columbia, Time Elctrns. ............... 310-964-3090 
MD TImonium. P.EI.iGenests ............. 301-561-5235 
MA Woburn, Arrow Elclms" Inc. . 617-933-8130 
MA Woburn, Time Elctrns. .. . . . . . . . . . . . . .. 617-935-8080 

,MI Ann Arbor, Arrow Elctrns., Inc. ......... 313-971-8220 
MI Bloomin9.l0n, TIme Elctrns., Inc ........ 612-944-9192 
MN. Edi~a, Arrow Elctms., Inc .............. 612-830-1800 
MO St Louis, Arrow Elctrns., Inc., .......... 314-567-6888 
MO St Louis, TIme Elctms. ............. .-, 314-391-6444 
NH Mimchester, Arrow EIctms.,.lnc. ....... 603-668-6968 
NH Manchester, Arrow Elctms., Inc. ....... 603-688-6988 
NJ Fairfield, Arrow Elctms., Inc. ........... 210'575-5300 
NJ MarRon, Arrow Elctrns, Inc. ........ . .. 609-596-8000 
NM Albuquerque, Arrow Elclms., Inc. ...... 505-243-4566 
NY Buffalo, Summ" Dislrs. ................ 716-887-2800 
NY Hauppauge, Arrow Elctrns., Inc. ....... 516-231-1000 
'NY Hauppauge, Time Elclrn. SIs. ......... 516-273-0100 
NY Liverpool. Arrow Elctms., Inc ........... 31.5-652-1000 
NY Plainview, Progress ElCtrns. Co .. Inc: .. 516-433-1700 
NY FIochesler, Arrow Elctrns., Inc. ........ 71Ei-427-Q300 
NC Raleigh, Arrow Elctrns., Inc ............ 919-876-3132 
NC Winston-Salem, Arrow Elclrns., Inc. ... 919-725-8711 
OH Centerville, Arrow Elclms., Inc. ........ 513-435-5563 
OH Cleveland, P.EIJGenesis .. .' .......... 216-662-0737 
OH Dayton, PEI.lGenesis ............... 513-258-0040 
OH Solon, Arrow Elctrns., Inc. ............. 216-248-3990 
OK Tulsa. Arrow Elctrns., Inc. ............. 916-665-7700 
OK Tulsa, P.EI.IGenesis ................. 918-622-8520 
OR Beaverton, Almac Elctrns. ............. 503-629-8090 
OR Portland, Time· Elctms. ................ 503-884-3760 
OR Tigard, Arrow' Elctms., Inc. ............ 503-684-1690 
PA Monroeville, Arrow Elctrns., Inc. ........ 412-856-7000 
PA Philadelphia, P.EI./Genesis ........... 215-568-7400 
PA Warminster, Henwarr ................. 215-675-4104 
TX Austin, Arrow Elctrns., Inc. ............. 512-835-4180. 
TX Austin, Harrison Equip. Co., Inc. 512-458-3555 
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TXCarrolnon, MOW Elctms., Inc. .......•. 214-3~64 
TX DallaS. HarrIson Equip. Co.. Inc. ....... 214-239-2750 
TX Dallas, Time Eictns. ....•............•. 214-385-0566 
TX. Houston, Arrow Elctms., Inc. . . . . . . . . .. 713-530-4700 
TX Stafford. Harrison Equip. ............•• 713-879-2600 
UT Salt Lake City, MOW Elctms., Inc. ..... 801-972-0404 
WA Bellevue, AImaC Elctms. .... . .. . . . • . .. 206-643-9992 
WA Bell<!Vue, Arrow EIctms., Inc. .....•.... 206-643-4800 
WA Bellevue, Time Elctms. . . . • . . .. • . .• . .• 201H\41-3640 
WA ~ AImaC Elctms. •.........•... 509-924-9500 
WI Oak Creel<, Nrow EIctms.,Inc. •.... ; ... 414-764-6800. 

rTT CANNON ELECTRIC, 666 East Dyer Rd., Santa Ana. 
CA 92702, Tel: 714-557-4700 

ITT Components 
A unit of ITT Corporation 
Electromechanical Group 

ITT COMPONENTS ELECTROMECHANICAL 
GRP., 1201 E. McFadden Ave., Santa Ana. CA 92705, Tel: 
714-836-0351, Telex: 661-389, TWX: 910-595-1744; FSC 
No.: 61725; EmpL: 40; Sis. Mgr" T. BeaUmont; Dlst. Mgr" 
B. Honer ............. a.1414·1417, 1419, 1422, 1471 

Local Sales Offices & Reps 
AL Huntsville, Brandel-Stephens & Co. ... 205-883-0445 
/>Z. Scottsdale, Seini-Sysierns .....•...... 602-991-1151 
CA Laguna Hills, English Damco ......... 714-837-3801 
CA Los Angeles, English Dan'lco ......... 213-598-6146 
CA Mountain View, Caltron Comps. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . . . . . . .. 415-984-3244 
CA San Diego, English Damco ........... 619-942-8262 
CO Danver, L W. Strong & Assocs. ........ 303-292-6900 
CT Guilford, Data Mark, Inc. . . . . . • . . . . . . .. 203-453-0575 
FL Deerfield Beach, Bran(le~Slephens & Co. 

.............................. : . . . . . . .. 305-427-8558 
FL Orlando, Brand~Stephens & Co. ...... 305-425-3202 
GA Allanta, Brande~Stephens & Co ....... 404-261-7579 
IL Rolling Meadows. Heartland Tech. Sis. 

........................................ 312-577-9222 
IN Fort Wayne, MIS Sis. ................. 219-484-1904 
IN Indianapolis, MIS Sis. ........... ' ..... 317-257-8.,916 
KS Leawood, Thunderbird Tech. Sis. ..... 913-642-7220 

the connection for ... " 

distributor 
specialists 
632 SantaMonica Blvd. 
Saota Monica, 
California 90401 

(213) 393-9666 
A regional distributor of 

qual.ity eleCtronic components 

I 

Manufacturers and Sales Offices Directory 
KS WiChita, Thunderbird Tech. Sis. ....... 316-684-3941 
MD Mlilelsville, Trimark ................... 301-987-9103 
MA Soulhboro, KSA 01 New England ..... 617-4115-9432 
MI Brighton, SAl MkIg. ..... : ............. 313-227-1786 
MN Minneapolis, SAl Mktg. ................ 612"935-0777 
MN Minnetonka, SAl Mktg. Corp., .......•. , 612-935-0777 
MO Maryland Heights. Tht.inderbird Tech. SIs. 

....................................... 314-567-6488 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Manhasset, Win Cor EIctms. .......... 516-627-9474 
NY Aoch8ster, D. L Eiss Assocs. ......... 716-328-3000 
NC Greensboio. Brande~ephens & Co. 

.......................... , ............ 919-274-6952 
OH Beachwood, Thompson & Assocs. .... 216-631-6277 
OH Dayton, Thompson & Assocs.. .•.. . . . .. 513-435-7733 
OK Tulsa, Norcom ........................ 918-832-7747 
OR Portland, Jas. J. Backer Co ....•..•.... 503-297-8744 
PA Prospect Park, EH Sis. .. .. .. .. .... .... 215-534-3340 
TN San Antonio, Norcom ................. 512-680-4513 
TX Austin, Norcom ........... , ........... 512-451-2757 
TX Dallas, Norcom ... ~ ................... 214-386-4666' 
TX HoiJ$Ion, Norcom ...................... 713-778-0392 

. UT Salt Lake City, I. W. Strong & Assocs. 
........................................ ' 810-942-6998 

VA Lynchburg, Trimark ................... 804-528-0681 
WA Seanle, Jas. J. Backer Co ............. 206-265-1300 
WI Milwaukee, Heartland Tech. Mktg. ..... 414-931-0606 

Local Distributors 
~ Huntsville, AM EIctms. ................ 205-852-1550 
/>Z. T8fT1l8, Richey Western EIctms. ...... 602-694-9251 
/>Z. Tempe, TIME EIctms. ................. 602-967-2000 
CA Anaheim TIME Elctms. ................ 714-93Hl911 
CA Chatsworth, IntegratedElclrns. ........ 818-998-2200 
CA Chatsworth, Q.C. Camps. .. .. .. .. .. ... 618-700-2622 
CA Chatsworth, Time EIctms. ............. 818-998-7200 
CA Irvine, Integrated Elclms. ....•........• ·714-660-1055 
CA Los Angeles, Master Distrs. ........... 213-452-1229 
CA Los Angeles, RiChey Western Elctrrls. 

. . . .. .... .. .. .. . .. . . .. .. . .. . . . . . . . .. ... 213-620-3777 
CA Los Angeles, TimeEIctms. .... , ....... 213-477"1251 
CA Orange, Richey Western Elctrns. ...... 714-634-2811 
CA· Sacramento, Integrated Elctms. .•.•... 916-424-5297 
CA San Diego, Richey Western Elctms. ... 619-271-4511 
CA San Diego, Time Elctms. .............. 619-586-1331 
CA San Jose, Integrated Elctms. •......... 408-2.63-1100 
CA Santa Ana, ITT Multi Camps. .. , ....... 714-835-9019 
CA Santa Clara, Richey Western Elctms. ... . 

....................................... 408-727-7411 
CA Santa Clara, RM Elctms. .•............ 406-496-0411 
CA Santa Monica, Distr. Specialists ...••.. 213-393-9666 
CA Sunnyvale, TIME Elctms. . . . . . . . . . . • .. 408-734-9868 
CA Torrance, TIME EIctms. ............... 213-320-0880 
CO Deriver, Integrated E1ctma .......... ..303-292-6121 
CO Englewood, NEP Elctms. .. .. .. .. .. ... 303-799-9698 
CO EngIewqod. TIME Elctrns. •............ '303-850-7701 
CT East Haven, J.V. Elctms. ..... , . . . . . . .. 203-469-2321 
CT New Haven, Greene ~w Co. ........ 203-397-0710 
FL· Davie, AACO Distrs. .................. 305-473-2550 
Fl Fort Lauderdale, NRC .... .. .. .. .. .... 305-772-4500 
Fl Fort Lauderdale, TIME EIctms. ......... 305-974-4800 
Fl Orlando. Time Elctms. .......•........ 305-64 H,565 
FL Tampa. Replron ....................... 810-876'-0671 
GA Atlanta Prahler EIctms. .........•..... 404-447-5540 
GA Norcmss, Time E1ctms. ......... _ . . . .. 404-448-4448 
IL Arling1on. Heights, Reptron Elctms. .•.. 312-593-7070 
IL Chicago, NEP EIctms. ................ 312-625-6400 
IL Chicago, Prehler EIctms. .............. 312-364-6100 
IL Hoffman Estates. Integrated Elctrns. .. 312-643-2040 
IL Lombard, AM EIctrilS. ................. 312-932-5150 
IN· Indianapolis, RM Elctrns. .............. 317-291-7110 
MD Baltimo.re, Aesco ...... " ............. 301-529-0500 
MD Beftsville, AESc()'Washing1on ........ 301-937-9100 
MD BeltsviUe, TAEEKOSIs. ............... 301-792-0112 
MD Coiumbia, TIME EIctms. .. .. .. .. .. .. ... 301-964-3090 
MA Newton, Greene-Shaw Co.' . . . . . . . . . . .. 617-969-8900 
MA Wilmington, R. C. Comps. ............. 617-273-1860 
MA Woburn TIME Elctms. ................ 617-935-8080 
MI FarrningtonHiIIs, Prehler Elctrns. ...... 313-473-7200 
MI Grand Rapids, AM Elctms.· . . . . . . . . . . .. 616-531-9300 
MI Livonia, Aeptron EIctms. ............... 313-525-2700 
MN Bloomington, Time Elctrns. ........... 612-944-9192 
MN Mi1lflEl!lP06s, Industrial Comps. ........ 612-831-2866 
MO St Lbuis, TIME Elctms. ............... 314-391-6444 
NV Las Vegas, Kiesub EIctrns. .........•.. 702-733-3888 
NJ Whippany, Tonar Inds. ................ 201-586-9000 
NM Albuquerque, Betatron Elctrns. ........ 505-344-2381 
NM Albuquerque, Intemational 'Elctms. .... 505-345-8127 
NY Hauppauge, TIME E.ictrns. ............ 516-273-0100 
NC Raleigh, Prehler Elctms. .............. 919-876-9111 
OH Columbus, Reptron ................... 614-436-6675 
OH Middleburg HIs, Prehler Elclrns. ...... 216-243-5510 
OK Tulsa. Quality Comps. ................ 918-664-8612 
OR Portland, Time Elctrns. ....•....... ,... 503-664-3780 
PA Broomall, TIME Elctms. ............•.. 215-337-0900 
PA essington, Tri-Com ................... 215-521-3080 
PA Horsham, RM EIctrns .................. 215-674-1181 
TX Addison, Quality Comps. .............. 214-733-4300 

TX Austin, QualitY Comps. ................ 512-635-0220 
TX oailas. AM EIctms. ...... .. .. .. .. .. ... 214-263-8361 
TX Dallas. Time Elclrns. .................. 214-385-0566 
TX EI Paso, ERA EIctms. .................. 915-592-4126 
TX EI Paso, International Eictrns. ......... .915-598-3406 
TX Sugarland, QUality Camps. ............ 713-491-2255 
UT North Salt Lake, lntegrat9d Elctrns. ... 801-298-1869 
WA Bellevue, Integrated EIctms.. , ...•...... 206-455-2727 
WA BelleVue, Tune Elctms. ............... 2OIHl41-3640 
WA Seattle, Richey Western EIctms. ....... 206-575-1910 
WI New Berlin, NEP E.lctms. .... -.......... 414-785-9100 
WI New Berlin, RM Elctms. ............... 414-764-4420 

ITT Components 
Aunit of ITT Corporation 
Passive Group 

( 

ITT COMPONENTS PASSIVE GRP., 1201 E . 
McFadden Ave, Santa Ana, CA 92705, Tel: 714-836-0351, 
Telex: 68-1389, TWX: .910-595-1744; FSC No.: 61725; 
EmpL: 35; Sis. Mgr" Nigel Stevens; Disl. Mgr" Brei Honer 

- .......................... A·1096-1101. 1377; B·1418-1423 
Local Sales Offices & Reps 

AL Huntsville, Br~tephens & Co. .,. 205-833-0445 
p;z. Scottsdale, Serni-SysternsArizona .... 602-991-1151 
CA laguna Hills. Engfish Darneo ......... 714-837-3801 
CA Mountain View. CaRron Compo Corp. .. 415-984-3244 
CO Denver, T. W. Strong & Assoc. ........ 303-292-6900 
CT GuiHord, Dala Mark ................... 203-453-0575 
GA Atlanta. Brande~Stephens & Co. ...... 404-261-7579 
IL Rolling Meadows. Heartland Tech. Mklg., Inc. 

........................... c ..... ; ..... 312-577-9222 
IN Fort Wayne, MIS Sis. & Assoc. .. .. ... 219-483-4520 
IN Indianapolis, SAl Mklg. ................ 317-241-9276 
KS Leawood, Thunderbird Tech. Sis. ..... 913-642-7220 
MD Milkirville, TrHoIIark ................... 301-761-6000 
MA . Southboro, KSA 01 New England ... :. 617-485-9432 
MI Brighton, SAl Mklg. ...... .. .. .. .. .. ... 313-227-1786 
MN Minneapolis. SAT Mktg. ............... 612-935-0777 
Me Maryland H1s., Thunderbird Tech. SIs. 

....................................... 314-567-6486 
NM Albuquerque, Syntech ....... , ........ 505-266-7951 
NY Manhasset. Win-Cor Eictm. SIs. ....... 516-627-9474 
NY Rochester, D. L Eiss Assoc. . ....•..... 716-328-3000 
NY Syracuse, D. L Eiss Assoc. ........... 315-457-0492 
NC Greensboro, Brandei-Slephens & Co. 

. .. . .. .. . ... . . . . . . .. .. . . . . . . . . .. . .. .. .. 919-274-6952 
OH Beachwood, Thomps<in Assoc. ... , ... 216-631-6277 
OH Dayton, Thompson Assoc. .... :....... 513-435-7733 
OR !"ortIand, Jas J. Becker Co. ........... 503-297-3777 
OR Salem, Jas J. Backer Co. . . . . . . . . . . . .. 503-362-0717 
TX Austin, Norcom ....................... 512-451-2757 
TX Dallas, Norcom ....................... 214-386,4888 
VA Lynchburg, Tri-Mark .................. 804-528-0681 
WA Seattle, Jas J. Backer Co. ............. 206-285-1300 

Local Distributors . 
AL Huntsville, RM EIctms. ................ 205-852-1550 
/>Z. phoenix, Kachina Elctm. Distrs. ....... 502-269-6201 
/>Z. Tempe, Richey Wastern Elctms. ...•.. 502-894-9251 
/>Z. Tempe, Time Elctrns. ................. 602-967-2000 
CA Anaheim, Time Eictms. ........... ,... 714-937-0911 
CA Chatsworth, Integrated Elclms. ........ 213-998-2200 
CA Chatsworth, Shelley I'lctrns. .......... 619-453-7133 
CA Chatsworth, Shelley Elctms. ........... 213-998-3333 
CA Irvine, Integrated Elctrns. .............. 714.£6D-l055 
CA Los Angeles. Richey Western Elctms. . 

....................................... 213-620-3777 
CA San Diego, Richey Western EIctms. ... 619-271-4511 
CA San Diego, Shelty Elctms: ..... :.. .... 619-453-7133 
CA San Jose. Integrated ............ ,' ..... 406-263-1100 
CA San Jose, Shelley Elctms. ........... .' 408-942-9111 
CA santa Clara, Richey Western Elctms. 

.. : ..................................... 408-727-7411 
CA Sun Valley, G. C. Comps. ........ , .... 2·13-768-611.1 
CA Sunnyvale, Capsco SIs. ................ 408-734-3020 
CA Sunnyvale, Time Elctrns. ........ :..... 408-734-9886 
CA TOIraIlCB, Time Elctms. ............... 213-320.0860 
CA Van Nuys, Nesco ..................... 213-781-0505 
CO Denver, Integrated ElCtrns. ............ 303-292-6121 
CO Englewood, Tome EIClrnS. ............. 303-85D-7701 . 
CT East Haven, J.Y. EIctms. .............. 203-469-2321 
CT ,New Haven, Greene Shaw Co ......... 203-397-0710 
Ft Dania, Area Distrs. .............. :..... 305-462-3370 
Fl .. Fort Lauderdale, NRC ........... ;.... 305-772-4500 
FL Fort Lauderdale, Time Elctms. ........ 305-974-48<lO 
GA Atlanta Prehler Elctms. ............... 404-447-5540 
GA Atianta,Time Elctms. .... , ............ 404-351-3545 
IL ArUngion 'Hgts .. Reptron Elctrns. ...... 312-593-7070 
IL Chicago, Integrated ................... 312-625-6400 
IL Chicago, NEP Elctrns. ........ .. .. .... 312-625-6400 
IL Chicago, Prehler ...................... 312-384-6100 
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M~nufacturers and Sales Offices Directory 
IL lombard, RM EIctms. ................. 312-932-5150 
IN Indianapolis, RM Elclms. .............. 317-247-9701 
MD Baltimore, Resco-Baftimore ....... , ... 301-823-0700 
MD Bettsville, Rasco, Washington ....•.... 301-937-9100 
MD Columbia, Time EIctms. ........... ;... 301-964-3090 
MA Burlington, TlC .....•................. 617-273-0140 
MA Newton, Greene-Shaw Co. ............ 617-969-6900 
MA Wilmington, R.C. Comps. .............. 617-273-1660 
MA Wobum, Time Elctms. ................ 617-935-8060 
MI Fannington Hills, Prehler elctms. ...... 313-473-7200 
MI Grand Rapids, RM EIctms. ............ 616-531-9300 
MI livonia, Reptron EIc1ms. .............. 313-525-2700 
MN Bloomington, Time Elctms ............ 612-944-9192 
MN Eden Prairie, Cassidy Elclms. ......... 612-944-0100 
MN Edina, Cassidy Elclms. ....•........... 612-835-7747 
MN Minnespolis, Industrial Comps. . ..... :. 612-831-2666 
MO St louis, Time Elclms. ............•.. 314-391-6444 
NY las Vegas, Klesub Elctms. ............. 702-733-3666 
NJ Whippany, TONAR Inds. .•............ 201-864-1400 
NM Albuquerque, Be1atron Elctms. ........ 505-344-2361 
NM Albuquerque, Inti. Elclms. •............ 505-345-8127 
NY Fairport, Pioneer Elctms. .•.......•.... 716-361-7070 
NY Hauppauge, Time.Elctms. •..•......... 516-273-0100 
OH Columbus, Reptron ...•..•.....•.•.... 614-436-6675 
OH Middleburg Hieghts, Prehler Elctms. .. 216-243-5510 
OK Tulsa,. The Aftair Co. ..•..•............ 918-252-5781 
OR Pooland, Time Elctms. •............... 503-664-3780 
PA Broomall, Time Elctms. ..... . . . . . . . . .. 215-35!H 200 
PA Essington, Tri-Com ...•............... 215-521:.a08O 
PA Horsham, RM Elctrns. ................. 215-674-1181 
TX Addison, Quality Comps. .............. ·214-387;1949 
TX Austin, Quality Comps. ............•... 512-635-0220 
TX Dailas, Captronlcs •................... 214-340-3592 
TX DaI~ RM Elctms. .....•.........•... 214-283-6361 
TX EI Paso, Intemalional Elclms. .....•... 915-598-3406 
TX Fl Worth, m,lnc. .................... 817-631-()441 
TX Houston, The Altair Co. ............... 713-462-3029 
TX Richardson, The Aftair Co. ........•... 214-231-5166 
UT Saft Lake City, Integrated EIctms. .•... 801-298-1869 
WA Bellevue, Time EIctms. ..... . . . . . . . . .. 206-641-3640 
WA Seattle, Richey Western Elctms. ...... 206-575-1910 
WI Maguon, Taylor EIec. Co. ........•.... 414-241-4321 
WI New Bariin, NEP EIctms. .............. 414-785-6100 
WI New Berlin, AM EIctms. ............... 414-784-4420 

ITT ELECTRON TUBE, rTT Corp.. Box 100, Easton, PA 
18042, Tel: 215-252-7331, Telex: 647494; FSC No.: 
20948; ErnpL: 550 

rTT ElECTRO-OPTlCAL PRODS., 7635 Plantation Rd., 
Roanoke, VA 24019, Tel: 703-563-0371, Telex: 829458; 
Ernpl.: 1000; SIs. Mgr: R Moore; Dis!. MgT: P. Wilfiams 

rTT GENERAL CONTROLS DIV., Inti. Telephone & 
Telegraph Corp. 801 Allen Ave., Glendale, CA 91201, 
Tel: 213-942-6131, Telex: 673147, TWX: 910-498-2225; 
Ernpl.: 1545; Sis. MgT: Phillip Vaughn 

rTT GILFILLAN; 7821 Orion Ave., Van Nuys. CA 91409, Tel: 
818-988-2600, Telex: 651421, TWX: 910-495-1787; FSC 
No.: 24930; EmpL: 2000; Sis. Mgr: Robert McBride 

rTT-HIGBIE MFG. Wl!!lner Rei, Rochester, MI4II063. Tel: 
313-651-5300, TWX: 810-232-1592; Empl.: 1500; Sis. 
Mgr: q. J. Clemens 

rTT POMONA ELECTRONIcs. 1500 E. 9th St, P.O. Box 
2767, Pomona, CA 91766, Tel: 714-623-3463, TWX: 910-
581-3822; FSC No.: 05276; EmpL: '\ZO; Sis. Mgt: eM Wm 
Musarra; Disl. MgT: Carl Wm Musarra ... Co1289-1407 

Local Seles Offices & Reps 
Al Madisoil, South Eastern Assocs. ...... 205-772-6616 
AZ Phoenix, More SIs. ...... 802-274-4558,602-265-9201 
CA BurIingame;CsreIfi/EMA ............. 415-342-4514 
CA Culver City, DeAngelO, Rothman & Co. 

.............................. : ........ 213-827-2202 
CA Pasadena, Paul Nurches Co ........... 818-681-6957, 

818-798-5844 
CA Santa Clara, Engrg. Assocs. Corp. ..... 408-988-5001 
CO Denver, A-E-S Inc. .................... 303-777-8733 
Fl Hialeah, L Haas Co. ............ ....... 3os-a22-23oo 
IL NOOhbrook, W. M.linz ................ 312-498-9600 
IN IndianapOlis, Blind Elctm Sis. Co. ...... 317-241-3742, 

317-293-6205 
IN IndianapoUs, Blind EIctms. SIs. Co. .... 317-241-3742 
IA West Des Moines, Nevco ............. 515-225-9666 
MA Sharon, A Appell Assoc. .............. 617-764-3439 
MI Kentwood, C. G.r ..... 616-534-9449,616-243-2746 
MN MinnespoUs, Hei-Ilte Sis. .............. 612-661-6051 
MO Kansas City, Nevco ................... 816-421-1751 
OH Mentor, Perry Lohse & Co., Inc. ....... 216-255-1992 
MO North Kansas City, Nevco. Inc. ........ 816-421-1751 
NJ Balleville, D. F. Tobias & Co ........... 201-751-6680 
OH Oayton, Lessis Assocs. .. .. .. .. . .. .... 513-294-1551 
OR BeevMan, Eclipse Mklg. Grp. ......... 503-642-1661 
OR Beaverton, Eclipsa Mktg. Grp. ltd. ..... 503-642-1661 

OR POOIand, Eclipse Mktg. Grp. .........•. 503-644-2550 
PA Philadelphia, David S. linz ............ 215-379-0734 
SC Greenville, H. C. Norman . • . . . . . . . . . •. 803-244-6254 
TX Dallas, Techno Aasocs. ............... 214-357-92i 2 . 
WA Redmond, Eclipse Mklg. Grp. .. : .•.... 206-665-6991 
Can Whitby, ITT Canon Elec. Canada ...... 416-668-8881 

rTT POWER SYSTEMS CORP., Box 668, Galion, OH 
44833-0688, Tel: 419-46&'8100, Telex: 24-1401, TWX: 
810-248-2907; EmpL: 800; Dist. Mgr: W. E. Fox 

,I!:f!:f ITT Schadow inc 

In SCHADOW, 6061 Wallace Rd, Eden Prairie, MN 
55344, Tel: 612-934-4400, Telex: 29-0556, TWX: 910-576-
2469; Empl.: 170; Sis. MgT: Darrell Wilk; Disl. MgT: Darrell 
Will< ............•......................... 1101598-1602 

Local Sales Offices & Reps 
Al Huntsville, Bl:andel-Stephens '" . . . . .. 205-663-0445 
CA los Angeles, landa/Minyard ......... 213-879-0770 
CA Mountain View, caRron Comps. ....... 415-964-3244 
CA San Diego, Lande/Minyard ........... 619-942-1066 
CO Boulder, Component Prod. Sis. ........ 303-530-2800 
CT Fannington, R. Perron & Co. .......... 203-673-4825 
Fl Deerfield Beach, Brandel-Stephens ... 305-427-6558 
Fl Orlando, Brande~Stephens .......... .' 305-425-3202 
GA ,Atlanta, Brandel-Steph8ns ............ 404-261-7579 
Il Chicago,IRI .......................... 312-647-7755 
KS WicMa, PMR ......................... 316-684-4141 
MA Newton, R. Perron & Co. .............. 617-449-6162 
MI Lathrup ViUage, R. C. Nordstrom Co. .. 313-559-7373 
MN Edina, Monroe Hanna ................. 612-925-5700' 
MO Maryland Heights, PMR ............... 314-569-1220 
NH Bedford, Ray Perron & Co. ........... ; 603-472-3030 
NH Dover, Ray Perron & Co ............... 803-742-2321 
NM Albuquerque, Thorson Desert Sta1es .. 505-265-5655 
NY Albany, Regan-Compar, Inc. .......... 518-469-4777 
NC Greensboro, Brandel-Stephens :...... 919-274-6952 
OH Columbus, K W. Elctms. ..........•... 614-888-0483 
OH Dayton, K W. Elctms. ................. 513-690-2150 
PA Philadelphia, P.8.A., Inc. ............... 215-245-0513 
TX Arlington, W. Pat Fralia Co. ........... 817-267-3577 
TX Houston, W. Pal Fralia Co. ............ 713-772-1572 
UT Sa~ Lake City, Camp. Prods. .......... 801-262-0000 
WA Seat1fe, Jas. J. Backer Co. ..... .. .. ... 206-285-1300 

Local DisIJibutors 
Al Huntsville, Hallmark .. . . . . . . . . . . . . . . .. 205-837-8700 
CA Cerri1os, E~Com, Inc. ................. 213-404-2961 
CA Gardena, Cal-Switch .................. 213-770-2330 
CA los AngeleS, Richey Western ......... 213-620-3777 
CA san Diego, EI-Com,Inc. ............... 619-272-4511 
CA SUnnyvale, Time EIctms. Nor/Cal ..... 408-734-9666 
CO Denver, Integrated Elctrns ............. 303-292-6121 
Fl Miam~ Hallmark .... .. .. .. .. .. .. .. .... 305-971-9280 
Fl Orlando. Hallmark .. .. .. .. .. .. .. .. .... 305-855-4020 
Il Bensenville, Hallmark ................. 312-660-3800 
Il Wheeliilg, Hawk Elclms. .............. 312-459-4030 
KS Kansas City, Hallmark ................ 913-888-4747 
KS Wichita, R.S.c. Elctms. ................ 316-267-5213 
MD Bettsville, Treeko SIs. ................. 301-937-8280 
MD Columbia, Hallmark ................... 301-988-9800 
MA Canton, Impact SIs. Co ................ 617-444-3971 
MA Hingham, Sager Elec. ................. 617-749-6700 
MI Kentwood, RM. Elctms. ............... 618-531-9300 
MN Bloomington, Hallmark ................ 612-854-2223 
MN Minneapolis, Berquist Co. ............. 612-935-2322 
MO Maryland Heights, Hallmark ........... 314-291-5350 
NY Buffalo, Summit Distr. ................. 716-664-3450 
NY lynbrook, Peerless Radio ............. 516-593-2121 
NY Rochester, Modutex, Inc. .•.....•.....• 718-647-9700 
NC Raleigh. Hallmark ..................... 919-672-{)712 
OH Cincinnati, Schuster Elec. ............. 313-469-1400 
OH Twinsburg, Schuster/Cleveland ...... 216-425-6134 
OH Westerville, Hallmark ............... :. 614-691-4555 
OK Tulsa, Hallmark ....................... 918-685-3200 
PA Philadelphia, HaDmark ................ 215-355-7300 
PA Philadelphia, Phlla Elctrns. ............ 215-568-7400 
TX Austin, Hallmark ...................... 512-258-8848' 
TX DalIBs, HaI~Mark ... ~ .. .. .. .. . .. .. .... 214-343-5000 
TX Houston, Hall-Mark .................. '. 713-781-6100 
TX StaIIord, SW Elclms. .................. 713-491-4900 
WI Milwaukee, Hallmark .................. 414-761-3000 

rTT SEMICONDUCTORS, 500 Broadway, lawrence, MA 
01841, Tel: 617-888-1661, Telex: 947413, TWX: 710-342-
1357; SIs. MgT: Ed Burgess; Dist. Mgr: John Flannery 

rTT SURPRENANT DIVISION; 172 Sterling St, Clnton, 
MA 01510, Tel: 617-368-1401, Telex: 920451, TWX: 710-
347-1736; £mpL: 500; SIs. MgT: L W. Forrest; Dist. Mgt: 
E. Michaud 

IVO IN 
rTT TELECOMMUNICATIONS, Apparatus Dept, 

Fu~on Dr. Corinth, MS 38834, Tel: 801-287-3771, TWX: 
510-964-0211; Empl.: 2000; Sis. MgT: Charles Yancey 

ITT THERMOTECH, Div. IT & T, 1203 S. 5111 Sl, HopkIns, 
MN 55343, Tel: 612-933-9400, Telex: 29-0414; EmpL: 605; 
Sis. MgT: Gene Christiansen 

nw, Carlron Div. 400 W. Grand, Elmhurst, IL 60126, Tel: 
312-27!H1110 

nw SWITCHES, Illinois Tool Works. 6615 W.lrving Park 
Rd. Chicago. IL 60634, Tel: 312-282-4040, Telex: 
4330130, TWX: 910-221-0275; EmpL: 500; SIs. Mgt: A. 
Steiner; Dist. MgT: A. Steiner 

IVEK CORP. 43 School Sl, N. Springfield, VT 05150, Tel: 
802-686-6278; EmpL: 4; Sis. MgT: Gene Williams 

IVERON PACIFIC, 1150 Morena Boulevard, San Diego, CA 
92110-3899, Tej: 619-275-1500; Empl.: 16; Sis. Mgr: lee 
Kerl \ 

IVO INos., INC., 201 Industrial Way W. P.O. Drawer 917, 
Ealontown, NJ 07724, Tel: 201-542-5151, Telex: 132-414; 
EmpL: 10; Sis. Mgr: Tom Jones ............... 1101603 

Local Seles Offices & Reps 
CA losAItos,J. w. Wilhoit, Inc ............ 415-961-3680 
CA Tustin, Sierra-Pacnic Engrg. ........... 714-731-3411 
Il Buffalo Grove, Jim laganowski & Assocs. 

....................................... 312-520-0130 
NY Buffalo, Rudell-Menifield Assoc. .. . . .. 716-634-4300 
OH B8achwood, Elctm Salesmasters ..... 216-831-9555 
PA Willow Grove, Indl. Mktg. Specialists .. 215-659-0444 

Local Distributors 
....................................... 818-991-3864 

CA Agoura, Sibbald Instrs. ................ 213-991-3864 
CA San Carlos, logan Elctms. ............ 415-594-0700 
CA San Diego, Electric Power & Con!rolS 

....................................... 619-483-1126 
CA San Jose, Consolidaled Parts ......•.. 408-263-9521 
CA Santa Monica, Master. Distr. ........... 213-452·1229 
CT New Presion, AALE Equip. ............ 203-868-0501 
Fl lakeland, A A Electric ................. 813-665-6941 

17-rWI SWITCHES 
LICON. CHICAGO SWITCH. UIO • RCL 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

I • co. po. AT • D 

2418 Ret_ Dr, los AIIIIIIs, Califarnia 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910·321-2971 

,> SEE COMPLETE PRODUCT 
LINE UNOER SWITCHES 

SECTION 5100 
FREE LINECARO AND 
CATALOG ON REQUEST 
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Iva IN 
GA Norcross, A A Erectrtc .. . . • . • .. .. • . • .. 404-449-8670 
IL ArUngton Heights, Martec Assocs. ••••. 312-95&-8090 
MD Towson, Krait IncIL ........••.....•..•. 301-82&-5838 
MI Detroit, E & E Engrg. .............•.... 313-371-2000 
MN St Pau~ Power/Malion Div ............ 612-645-0781 
NJ E Rutherford, A A Electric •...•..•..... 201-777-5477, 

800-223-0119 
NY Clarence, Trott Elctms. ... • . . . . . . • . . •. 71 &-634-8500 
NC Charlotte, Trott EIctms. ..........••.•. 704-37&-2237, 
NC Huntersville, Scot! Equip. . .......... ;. 704-875-1611 
SC Greenville, Au1omation Supp. Co. . ..•. -800-645-5274 
TX Dallas, Dallas MelerTek •.•........... 214-349-6044 
WI Green Bay, Coo1rol Speciality ........• 414-468-1967 
WI Waukesha, Power/Malion' Div .. _ .... , •. 414-542-2868 
WI Wausau, Control Speciality .....••.. ' .. 715-359-9122 

'IWATSU INSTRUMENTS,INC., 430 Commerce BlVd./ 
carlstadl, NJ 07072, Tel: 201-935-5220, TWX: 7.10-989-
0255; Empl: 8; Sis. Mgr: Ale,x.Orloff ..... 001390-1392. 

Local Sales Offices 8" Reps 
CA Garden Grove, Advanced Digital Grp. . 

.. . .. . .. .. .... .. • . . . .. . : .. • . . .. .. . . . ... 213-59&-9645' 
CA Sunnyvale, ICHIREP .•............•... 40&-249-2585 
cT Old Saybrook, -MlT Assocs. .......•..•.. 203-3&-5890 
FL . Sarasota, Ram'Z Assocs. ............. 813-921-5561 
Jl. Rolling Meadows, Comniodore 1 . . . .. 3'12-394-5441 
MN Minneapolis, Kodo Assocs. ........• '.' 612-681-1255 
NH Nashua, MJT Assocs. .. ; . . . . .. . . . • . .. sm:.aa9-5373 
NJ Parlin, J.¥.R Sis., Inc. .:.......... ...... 201-254-8464 
NY Rochester, Harmony LabS. ........•... 716-458-3376 
NC Pineville, tEsTREPS ............. :.... 704-568-4624 
OH North Ridgeville, TMS ................ 216-327-3527 
OK Tulsa, Spectra Sis. Corp. .............. 91&-663-7168 
TX Houston, Spectra Sis. Corp. ........... 713-747-2796 

Local Distributors 
CA Anaheim, R&D Elctrn. Supp .......... 714-773-0240 
CA Burbank, U.S. Instr. Rentals ........... 213-649-5861 
CA Canoga Park, Rag Elctrns. ....... :.... 213-998-6500 
CA Freemon!, Rep Inc. .... " ............. 415-651-4131 
CI\ Lakewood, R D. Technology .......... 213-595-9468 
CA Oceenside, Palomar, Elctrn. Prods .... 619-439-7541 
CA San Diego, Instrumeo1 Engrs. ... :..... 619-268-8344 
CA San Mateo, U.s, Instr. Ren1e1s ... , .. ,., 415-572-6686 
CA Van Nuys, TestekCorp. ............... 213-786'6890 
CO Boulder, Instr. Repair Labs .,.......... 303-449-2721 
CT Monroe, Connecticut Calibration ,. '.'" 203-261-9518 
FL South Daytona, Kapltallnstr. Sis .....•. 904-257-4334 

Oscilloscopes 
Authorized Distributors . 

New and Used Electronic Test Equipment 
Sales • Service • Rental. Leasil1g 

2141·8 Parthenia St .. Canoga Park,CA 91304. (818)998·6500 

CALL u& rOLL FREE 

1-800-732-3457 
IN CALIF-ORNIA TOLL FREE' 

1-800-272-4225 

Model 570.5 

\ 

Manufacturers and Sales Offices Directory 
FL St Petersburg, H, J. Knapp ."......... 813-392:0406 

FL W. Palm Beach, Nurmi Elctrn. Supp, ,. 305-68&-8553 

IL Downers Grove, Ames Supply Co. .... 800-942-1596 

MA Billerica, Hayes Instr. Svc, , ............. 617-663-4800 

MA No Billerica, AS.T.lServo Sys. ......... 617-667-8541 

MA Newton, Interfax Sys" Ltd. ............ 617-332-4621 

MA Wafthem, caHbron Inslrs. ............. 617-894-8440 

MI Royal Oak, Programmed Leeming Measures 

., ........... , .. " ..... , ............... 313-549-3936 

MN Minneapolis, Tonke Tech. Labs ....... 612-593-1770 

MO St louis, Indl. Sve. Lab. Corp. ' .• " .. ,., 314-535-5760 

NJ . North Caldwell, Hosica .. , •.. , , . , .. , " .:tOH!56'7724 

NM Albuquerque, Electronic Parts Co. .... 505-293-6161. 

NY Frankfort; Kapitallnstr. Sis. ............ 315,894-4245 

NY .Gr8at Neck, Instrumen1 Mart : ... , .. ,.. 51 &487-7430 

NY Melville, Exphil Calibration , .. , ........ 51&-694-5755 

NY Morrisville, D,F.I. Eo1prs. ............... 315-694-9693 

NY Poughqu,ag, Schmicft Elctrns. ......... 914-724-3400' 

NY RocheSter, Caltr<inix, Inc. .............. 71 &-359-3780 

NC Pineville, EIctm. Measuring Instr. Svc . 
............ , .......... , ..... ,' ... , .. ... 704-568-4624 

OK Oklahoma City, Houston De Pue Labs. ( 

.................. , . , .............. :. '. 404-235-5489 

OK Tulsa, Tri-State Inslrs. ................ 91&-83&-0286 

PA Philadelphia; Jan 100 Elctrns. ......... 215-922-1321 

PA Philadelphia, Sunshine Instrs. :......... 215-673-5600 

PA York, Y.I.s" Inc. ....................... 717-854-7804 

TX Austin, Galtronics. Inc. ................ 512-837-7470 

TX Austin, Tinkertronics ....... _ .. .. .. .... 512-926-4420 

TX Dallas, Hutton Co. . .. . .. ... . .. . .. .. ... 21 ~84-0580 
TX Garland, Tucker Elctrns, ............. , 214-34&-8800 

TX Houston, Houston Whls. EIctrns. .. ~." 713-644-8320 

TX Houston, Meters & Instrs. ......•.... ,' 713-644-1631 

VA Chestertield, Chesapeake Sys. ........ 804-271-7725 

VA Vienna, Electronic Equip. Bank ......... 703-938-3350 

WA Seattle, Vanguard EIctrn. Tool ........ 20&-284-6186 

. WI Madison, Schrenk Sis. ............. ... 603-255-7400 

IXYS CORP. 142 Charcot Ave., San Jose, CA95131, Tel: 

408-262-8800, Telex:, 364928 SNJ SU; FSC.. No.: 

408-435-1033; Sis. Mgr: Yorarn Hirsch 

JACO MFG. CO., 468 Geiger St, Barea, OH 44017, Tel: 

21 &-234-4000 

LfAE 
~ ElectroniCS, Inc. 

JAE, 1901A E Cannegie Ave., San1e Ana, CA 92705, Tel: 714-

250-8770, TWX: 681-438 ZEMCO SNA; Empl.: 20;' SIs, 
Mgr:JarnesRClark .................... 8.1604-1607 

Local Sales Offices & Reps 
CA Irvine, Angle Assocs. .................. 714-833-0692 

CA San1e Clara, M2 Mktg. Grp. ........ , ., 408-986-0676, 

FL Miami, lo1ro Corp ............ , c ........ 305-387-1176 

IL, Downers Grove, Momak SIs". .... , ... '. 312-963-6400 

IN Indianapolis, Frank J. camPisario Co. 

........ ; .... :: .......................... 317-253-7651 

MA. Wakefie~ Kentronics, Inc. .. " •.... , .. 617-24&-0245 

MO St loUis, Abranns & Assocs. .,........ 314-569-0447 

NJ Wayne, G. T. Assocs. ................. 201-694-6040 

OH Cincinnati, Frank J. Campisano Co. . ... 513-574-1111 

OR HiIIsbore, Rhodes Sis. Cofp. ....•... ,: 503-64D-6866 

PA Coraopolis, Frank J. Campisano Co ... 412-284-5151 

JAIDINGERMFG., 1.921 W, Hubbard St, Chicego, IL 60622, 

Tel: 312-421-1090; Empl.: 35; SIs. Mgr: John S. Jaldinger 

JAMB INos.. ~x 281, Rockeway Valley Ad, Boon1on, NJ 

07005, Tel: 201-283-9285; Ernpl: 3 

JAMESBURY CORP., Div. of COmbustion 

Engineering, Inc.. 640 Lincoln St, Woroester, MA 01605, 

Tel: 617-852'0200, Telex: 92-0448, TWX: 710-240-1268; 

Empl: 1000; SIs. Mgr_' C. A. RiChardson 

JAMES ELECTRONICS, 4050 No Rockwell, Chicago, IL 

60618, Tel: 312-483-6500, TWX; 910-221-5034; Sls.Mgr: 
J. R. Ther; Dis!. Mgr: J. R, Ther 

1llllt:tt 
• AN. ESOP QORJ? 

-lANCO CORP., Box 303&-Gkln<iaks Sta,Burbank, CA 
91504, Tel: 81&-64&-1800, TWX: 91D-496-2701; FSC No.: 
91812; EmjJl: 185; SIs. Mgr: Sam Kay, Jr. 
;, .... , ................ , ............... , . .-. 801608:1609 

Local Sales Offices & Reps 
AZ Tempe, Piper Sis. ..................... 802-949-0048 
AR Dallas, Kruvand Assocs. . o. ...... ..... 214-437-3355 . 
OA Cupertino, Codella ..... , ... :. , ....•.. ,. 40&-257-2561 

CA' San Diego, Qualtronics ' .............. 619-695-01 H! 
CO longmont, ~iper SIs. ....... , ........... 303-651-2378 
FL Orlando, MacKay, Smith & AssOcs.' ... 305-423-4353 
GA Atlanta, MacKay, Smfth &.Assocs. ..... 404-449-7444 
IL Addison, Engineered siS., , ..• ' .• , .. ,.. 312-832-6425 
IN Ft Way;.e;i\ktron Corp: ............... 219-747-3650 
KS Wichita, T-Bird Tech. Sis. &SVc. ...... 31&-684-3641 
MD 'Silver Spring, HR Sieber ..... .. .. .... 301-589-9110 

MA Mendon, B. Caron Assocs. .... . .. . .... 617-47&-4519 

MN St Pau~ Cahil~ Schmitz & CahiU ... ". 612-646-7217 
MO Maryland HeIghts, T-Bird Sis. & Svc. .. .314-567-6468 
NJ Cherry HiI~ Quality Camps. , .. , . . . . . . .609-428-6266 
NY Albertson, C.F. Ward ............. : ..... 51&-742-556t 
NC Charlotte, MacKay, Smith & Assocs. ., 704-372-1168 
OH Columbus, Tom Mulligan Company.: .. 61:4-457-2242 
TX· Dallas, Kruvand Assocs. ... , .......... 214-437-3355 
WA Seattle, Norwest ...... " . .1............ 206-827-9562 

Local Distributors 
CA Burbank, Meril Comp. Supp. ...... ".. 818-642-8162 
CA Westlake Village, Tech-Cable Prods. .. 818-991-4697 

J & STOOL. 70 Okner PkWy" Livingston, NJ 07039, Tel: 
201-533-0700, Telex: 139229; Empl: 50; . Sis, Mgr: KF. 
Swenson 

. J.AN HARDWARE MFG. CO_, 47-27 36th St, Long 
Island City, NY 11101, Tel: 212-361-0800; FSC No.: 99813; 
EmpI.: 60; Sis. Mgr: Irwin E Wasserman; Dist. Myr: Bob 

~Ione ... ' ...... " ... " ..... : .... C.1588, 1591-1611 

Local Sales Offices & Reps 
AZ Phoenix, Steve Fisher Assocs. ........ 602-;!47-7865 
CA Men1oPark,l,.ong Assocs. ............ 415-327-1300 
CA San Diego, Robert Scott Co. .......... 619-420-8446 
CA Thousand Oaks, SARGE . , . , , . . . . .. 213-991-6706 

FL Seminole, Custom Assembly ......... 813-397-8302 
IL Woodale, Croydon Elec. , ..... , , . , . . .. 312-595-2300 

MD Woodbine, Naudain Assocs. Squth. .., 301-442-2270 
MA: Brookline, HarmanAssocs., Inc. ....... ' 617-232-e687 
MA . Lee, Harman Assocs., Inc. ............. 413-243-1158 

MN Golden Valley, A.LM, .............. ".. 612-542-8437 
MO GrestwQoo, Nevco .... " ....... : .. . .... 314-643-7406 
MO Kansas City, Nevco ......... : ........... 816-421-1751 
NJ Englewood, H. Gray Assocs. .. " .... ,. 201-894-0894 
NJ Marlton, Naudain Ass'ocs. ......... , .. , 609-983-5808 
dH Dayton, F. L Ohmer &Assocs. ..... ( .. 513-434-1454 
TX . Richard'son, AGM Sis. ..... " .. .. .. ... 214-644-1475 

JAPANesE PRODS. CORP. 31368 Vi~ Connas, s1e.'10a
'104,West Lake Villege, CA 91362, Tel: 818-991-6111 

JARO COMPONENTS, INC, 5549 Powerline Ad., Ft 
lauderdale, FL 33309-2683, Tel: 305-771-1009, Telex: 
522-334; Empl: 30; Sis, Mgr: Robert C. Flipse; Dis!. Mgr: 
Floyd Burwell 

JAY CONTROl CO., 21 Sequin Dr, Glastonbury, CT 
06033, Tel: 203-633-5294; Empl.: 40; sis. Mgr: Mike 
Colomonico . . 

JAYCOR, P.O, Box 85154, San Diego, CA 92138, Tel: 619-
453-6580, TWX: 910-322-1064; Er:npL: 300; Sis. Mgr: 
Steven Luljens 

JA Y-EL PRODS. Sull Ducommun Inc. 1a59 W. 169th 
St, Gardena, CA 90247, Tel: 213-323-7130, TWX: 910-
34&-7633; FSC No.: 08719;Multiple; Empl: 310 

JB ELCTRN. TRANSFORMERS, 2300 W. Armitage Ave., 
Chicago, Il 60647,Tel: 312-342-0080, TWX:.910-221-
1283; FSC .. No.: 11700; Empl.: 150; SIs. Mgr: J. M 
Biacklidge 
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Manufacturers and Sales Offices' Directory 

JBM ELECTRONICS. INC. 531 Front Sl, Manchester, 
NH 03102, Tel: 603-623-0222, Telex: 953134, 'TWX: 71()-
220-6978; FSC No.: 62694; Empl: Approx. 100; SIs. Mgr: 
Mr. Steve Glorioso; Dist. Mgr: Mr. Steve Glorioso 
........................................... A.1528-1529 

J-B-T INSTRS. Box 1818, New Haven, CT 06508, Tel: 
203-776-111'1; EmpL: 25; SIs. Mgr: Virginia Devitt 
............•..................•.....•...•.....•. 001358 

l.Dcal Sales Offices & Reps 
MN Minneepolis, Hei-Ute Sis. ............. 612-861-6051 
TX Dallas, Eicom Mktg., Inc. .............. 214-241-2186 
Cen Thornhill, Ont, R C. Kahnert SIs., Ltd. 

....................................... 416-221-7755 
Can Winnipeg, Vancouver, Smith-Paterson & Assocs. 

. . . . .•. . . . .. ... .. .•..•. . .. .. ... . . .••... 604-681-0743 

Local Distributors 
AL Montgomery, Southern Controls ...... 205-277-5030 
CA Glendale, Western Elctrns. ............ 213-246-4861 
CA Los Angeles, Metermaster ...•...•.... 213-865-4340 
CA San Francisco, Pacific Elctrns. ........ 415-543-3104 
CA Wilmington, Wilmington Instrs. ........ 213,834-1133 
CO Denver, E.LL Inslrs. ................... 303-534-4160 
CT New Haven, Hatry Elctms. ............ 203-787-5921 
Fl Miam~ Florida Precision .............. 305-324-1731 
GA AugUsta, Specialily Dislributing •••.... 404-873-2521 
IL Bridgeview, E.I.L Instrs. ............... 312-430-2292 
IL Elk Grove Village, Metermaster ....... 312-593-8650 
LA Lafayette, Ralph's EIctrns. ............ 316-234-4507 
MD Sparks, E.LL Instrs. ................... 301-771-4800 
MA Hingham, Sager Elee. ................. 617-749-6700 
MN MiMeaPOlis.lnstrumenlControls ..... '612-871-2514 
MS Jackson, Ellington EIctrn Supp. ....... 601-355-0561 
NJ Belleville, Miscorp .................... 201-751-8680 
NJ North C81dWeI~ Hosica Labs .......... 201-256-7724 
NY Long Island City, Metermod ........... 718-726-4850 
NY lynbrook, Peerless Radio ............. 518-593-2121 
NY Maspeth, Harry Mer .................. 718-36&0123 
NC Winston-Salem, Kirkman EIctrns. ...... 911H22-9131 
OH Bluffton, Bfuffl<in Prods. ............... 419-358-7891 
OH Cleveland, Weschler EIee. ............ 216-238-2550 
OH Dayton, Scott-Friedman ............... 513-298-5555 
OK Oklahoma City, Trice Wholesale ...... 405-524-4411 
PA Reading, Bartley Elctrns. .............. 215-376-7451' 
RI ProVidence, William Dandrete ..•.....• 401-861-2800 
TN Nashville, Electra Distributing ......... 615-328-3971 
TX Ft Worth, Swieco ..................... 817-335-6521 
TX Garland, Metermaster ................. 214-271-5671 
TX Houston, Harrison Equip. ............. 713-879-2600 
TX Houston, Quafily Instrs. ............... 713-524-0528 
WA Seatt1e, Eicher-Richards .............. 206-523-7886 
WV $I. Albans, Pr'eIser Scientillc .......... 304-727-2902 

J-B-T SWITCHES, CUTLER-HAMMER PRODS., 
EATON CORP., Box 1904, New Haven, CT 06509, Tel: 
203-772-2220; FSC No.: 55459; Empl.: 160; SIs. Mgr: C. 
A. Peller 

Refer to Eaton Corp./Cutler-Hammer Prods., 
Ai-eospace/Commercial Controls Div. for distributor 
information. 

JDK. CONTROLS. INC. 2630 Lavery Ct, Sutte F; 
Newbury Park, CA 91320-1593, Tel: 605-499-7779; Sis. 
Mgr: Reece Kandall ............................ A.2021 

JEFFERS ElCTRNS. Grand Plaza, 945 Grand Ave., 
Nogales, AZ 85621, Tel: 602-287-5851, TWX: 910-973-
9794; FSC No.: 59474; EmpL: 400; SIs, Mgr: Ken Shobert 
Dis!. Mgr: Steve Morris 

l.Dcal Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-B3()-1540 
AZ Phoenix, O'Donnell Assoc. ............ 602-944-9542 
CA Garden Grove, Eisco ...... . .. .. .. .... 714-891-4621 
CA Santa Clara, I Squared ................ 406-988-3400 
CO Boulder, RG. Entprs. .. :............... 303-447-9211 
CT MIddletown, Gerber Sis. .............. 203-347-3000 
'Fl Tampa, APM Assoc. .................. 813-866-2457 

GA Atlanta, Cartwright & Been ............ 404-233-2939 
IL Arlington Hgts., c.L Gr-.Iade SIs. .. 312-593-3450 
IN Ft Wayne, J.F. KiHoil .................. 219-436-7233 
KS Overland Park, AdVancec/ Techn. Sis. 

.. .. .. .. • .. . .. . .. • .. .. .. • .. .. .. .. .. .... 913-642-8675 
LA Covington, Cartwright & Been ... .. ... 504-892-1760 
MA Newton Upper Falls, Gerber Sis. ...... 617-969-2620 
MI lathrup Village, R C. Nordstrom ...... 313-559-7373 
MNEdina, Grayden & Flemmer ........... 612-941-1120 
NM Albuquerque, Power Entprs. .......... 505-298-1918 
NY E. Rochester, Tri-Tech EIctms. ........ 716-3B5-B500 
NY Great Neck, MOS Assoc. ............. 516-487-3986 
NC Raleigh, Cartwright & Been ........... 919-876-4130 
OH Cincinnati, J.F. KiHeiI Co. .............. 513-791-6150 
OR Beaverton, Eclipse Mktg. .............. 503-842-1861 
PA Ardmore. Wm K Metz ................ 215-896-7300 
TX Lewisville, Jim Hughes ............... 214-221-1536 
WA Puerto Rico, Halo Ray, M. Anderson Co. 

•.. . .•. ..•.. .. ..•. . . ..•. . ... .. . .. . .•. .. 609-751-2026 
WA RecJmond, Eclipee Mrktg. .. .. .. .. • .... 206-885-6991 

JEFfERSON B..EC. MagneTek, Inc. 1400 Center Circle 
Drive, Downers Grove, IL 60515-1021, Tel: 312-891-2400, 
Telex: 72-8408; EmpL: 1200; SIs. Mgr: Tom Hull; Dis!. 
Mgt: Frank Michalik . 

L0c8/ Sales Offices & Reps 
AZ Phoenix, Ross-Bloom & Assoc. ....... 602-955-5024 
CA Los Angeles, J. G. Pomeroy ........... 213-263-9381 
CA San Francisco, Black & Egbert Assocs. 

. .. .. . .. .. .. • .. . .. . .. .. . . .. .. . .. .. .. ... 415-262-0840 
CO Denver, Electra-Tech SIs. ............. 303-778-1900 
FL Temps, Clernent-Kinze~ Inc. .. ; ....... 813-839-4470 
GA Atlanta, Beny-Eisbeny Co. ...•........ 404-355-9296 
IL Hillside, Archibald & Hamel ..••....... 312-449-0202 
IL Wood Dale, Power Prods. Co. ......... 312-595-1142 
MD Annapolis, Peter Straaten ............. 301-261-2831 
MA Framingham, Gerald Rosen Co ........ 617-879-5505 
MA Stoughton, North Coest Sis. .......... 617-344-1007 
MI Livonia, Elecb'ic Sis. Co. .............. 313-464-1800 
MN Minneapolis, G. L Brusacorm ... .-..... 612-872-8222 
MS Jackson, Welch & Doby .. .. .. • .. .. ... 601-932-5534 
MO Kansas City, Mid-States EIec. Sis. ..... 913-621-6161 
MO Stlouis, SChaeffer Sis. ............... 314-647-1000 
NE Omaha, Boyle & Williamson . • . . . . . • .. 402-553-1 B66 
NJ E<ison, Bizzarro EIee. SIs. ............ 201-757-7010 
NJ Gloucester City, ESA Mfgrs. Rep. . .... 609-456-7110 
OH Westlake, Associ.ated EIee. CoI11l9. ... 216-835-9960 
NY New Hartford, F. W. Laver & Son ...... 315-724-2304 
NC Charlotte, W. H. Lassister Sis. .....•... 704-523-2736 
OH Cincinnati, Bryan, Haley & CUnningham 

....................................... 513-561-0500 
PA Pttlsburgh, Robert Colley Assocs. ..... 412-331-3121 
TX Dalles, The Rich'Co ................... 214-742-1758 
TX Houston, GuK EIec. Mktg. ............. 713-866-2517 
WA Seattle, Bangs Assocs. .. .. . .. .. .. .... 206-762-<l262 
WI ButIer,J.F.NoIan&Assocs. .......... 414-781-1140 

JENNINGS, 970 McLaughNn Ava, San Jose, CA 95122, Tel: 
406-292-'4025, Telex: 34-6311, 'TWX: 91()-33B-0159; FSC 
No.: 73905; Empl: 370; Sis. Mgr: E. V. Valehrech 
........... A.1102-1103; 801424-1425, 1610; 001251 

Local Sales OfficeS & Reps 
AL Huntsville, Brandel-Stephens . • . . . . . .. 205-883-0445 
AZ Phoenix, Crown Syslerns ............. 602-274-3180 
CA Granada Hills, C & W Comps. ......... 213-368-4032 
CA Senta Clara, Silicon Valley Sis. ........ 408-371-8614 
CO Denver, lindberg Co. ...... .. .. .. .. ... 303-758-9033 
Fl Deerfield Beech, BrandeI-Stephens ... 305-427-6558 
FL Orlando, Brandel-Stephens ...•....... 305-425-3202 
GA AUanta, Brandal-Stephens ....•....... 404-261-7579 
Il Chicago, Berndt Assocs. .............. 312-283-0713 
IN Canne~ BerndtAssocs. ............... 317-844-0114 
KS Shawnee Mission, Lowel~Kangas & Assoc. 

........................ , .............. 913-631-3515 
MD Silver Spring, Marktron ................ 301-4B()-6100 
MD Timonium, Marktron .................. 301-252-7111 
MA Haverhil~ L K Harman, Inc. ........... 617-373-1313 
MN MinneapoflS, Berndt Assocs. .•........ 612-546-2021 
MO St Louis. Lowell-Kangas & Assoc. . • .. 314-621-4050 
NJ Englewood, Cooper Assocs. .......... 201-671-4985 
NM Albuquerque, Undberg Co. ............ 505-881-1006 
NC Greensboro, Brandal-Stephens ....... 919-274-6952 
OH Westlake, Harry W. Applegate Co. ..... 216-331-2960 
PA Huntingdon Valley, Omega Elctrns. ... 215-947-4135 
PA Pittsburgh,-COvert & Newman & Co. .. 412-531-2022 
TX Houston, Barry Sales ................. 713-784-5860 
TX Richardson, Barry Sales .............. 214-234-0255 
UT SaftLake City, Undberg Co. ,... .... ... 601-969-2400 
VA Charlottesville, Marktron ....•......... 804-973-5674 
WI Milwaukee, Bemdt Assocs. .. . . . . . • . .. 414-545-8400 

Local Distributors 
CA Oceanside, Surcom Assocs. .... .. • ... 619-722-6162 
IL Franklin Park, Richardson Elctms., Ltd. 

....................................... 312-45600600 

JETTRO 
JENSEN TOOLS, INC. Axil, Inc. 7815 s. 48th Sl, 

Phoenix, AZ B504O, Tel: 602-968-6241, 'TWX: 91<H15O-
0115; EmpI.: 100; SIs. Mgr: Tom Fenzel 

l-EROME 
• INDUSTRIES 
_ CORPORATION 

JEROME INDUSTRIES CORP., B 730 Division Sl, 
Elizabeth, NJ 07201, Tel: 201-353-5700, Telex: 132001-
JEROME, ELtZ; EmpL: 150; SIs. Mgt: Anthony Di Girolamo 
........................................... 001678-1679 

Local SaJe8 OffIces & Reps 
MN St Pau~ Countrymen Assocs. ......... 612-645-9151 

JEROME INDUSTRIES CORP. Trarislormer Div. 730 
Division Sl, Elizabelh, NJ 07201, Tel: 201-353-5700, Telex: 
132OO1-JEROME, ElIZ; SIs. Mgr: Anthony Di Girolamo 

'JERSEY SPECIAL TV CO. See JSC Wire & Cable 

JERSEYSWrrCH, INC. 129A Gaither Dr. Mt laure~ NJ 
06054, Tel: 609-778-8190 

JETTRON PRODS., P.O. Box 337, E. Hanover, NJ 07938, 
Tel: 201-867-0571; FSC No.: 04435; EmpL: 30; SIs. Mgr: 
J. M Schill .....•....•.................... Co1408-1410 

l.Dcal Sales Offices & Reps 
CA EI cajon, A-Tronics ................... 619-444-1501 
CA Woodland Hills. A-Tronics ............ 818-703-7212 
NY New York, Eitron Export Co. .......... 212-944-7635 

Local Distributors 
Inti England, Slough, Berks, LPPI . . . . . . . . .44-753-77786 
inti France, le Chesnay, LPPI ............ 33 3 955 2104 
Inti Italy,.Ciniseilo BalsamO (Mila, lPPl •......• 2-6127621 
Inti Netherland, Krimpen a4 Ysse~ lPPI 

..................................... 31-1607-18555 
Inti Sweden, Stockholm, LPPI ............... 46-8-132030 
Inti Switzerland, Zurich, Uton Precision Prods. Intl (LPPI) 

......................................... 13123544 

lil:i' 
Division of CUTLER-HAMMER 
AUTHORIZED DISTRIBUTOR 

~fJ) 
ELECTRIC SWITCHES 

lKcoapOaAT&D 

2478 flllchlr Dr, Las AllleIIs, CaItf8nIi. 90039 

213-860-1310 
CALL TOLL FREE 

NATlONA~: 800-421-8855 
CALIFORNIA: 800-252--4640 

TWX 910-321-2971 

~ .. !.' ·0 
• SEE COMPLETE PRODUCT 

LINE UNDER SWITCHES 
SECTION 5100 . 

FREE LINECARD AND 
CATALOG DN REQUEST 
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JEWELL 
JEWELL ELECTRICAL 1NSTRs" Grenier Field, 

Manchester, NH 03108, Tel: 603-669-6400, Telex: 943435 
JEWBJ. MAN; EmpI.: 400; Sis. Mgt" W. P. Bolla 
••••••..••••••.•••••.•..•••..••••...••...•••••.•. 001351 

Local'Sa/eJl Offices & Reps 
AL Huntsville, CunlE!, Peak &,Frazlar' •• , •. 205-536-1506 
AZ Phoenix, Tht! KnighteD., .. ","~ .. .. .... ~582-11506 
AA LiI1Ie RQck, J.V. ~Ii!>oninaker ... .'...... 501-37S-2168 
CA FrelTlOll1, William ~arks Assocs. • :"" ~. '41 S-796-il675 
CA Los An!JeIeS. KrNght Co. ., ........ :: ..213-67()'2833 
CA San Diego:l<niQh! Co. ................ 619-571-7903 
CT M~wn,GerberSIs. ..... :.: ...... 203-3'47-3000 
GA Norcross, CunlE!, Peak & Fr/lZier, I.nc. . ' 

...... ! ..... , .............. ~ ............ 40!1-449-7662 
IL Chicago, BemdtAssocs. " ........ ; ... 312-263-0713 
IN CeIme~ Berndt Assocs. .: ............. 317-844-0114 
IA Cedar Rapids, Gassner & Clark Co. .. , 319-3ea:.5763 
MA Monson, Gerber SIs. ................. : ... 413-267-5051 
MA Newton Upper Falls, GerbarSIs. ... , .. 617-969-2620 
1,41 Troy, C. B. Jensen .......... , ......... 313-643-0506 
MN Efina, M Foster Co. .,:............... 61 ~941-9790 
NJ Cherry Hil~ Trinkle SIs. ................ E!09-79s-42OO 
NM AlbuquerquE!,C.,T. Carlberg .......... : 505-888-3663. 
NY Buffalo, Rudell-Merrifield' Aaapcs. .. ,.. 716-634-4300 
NY MeMIIe, Comtronics Assocs. .......... 516-249-0505 
NC Greensboro, CUrrIe, Peak & Frazier, InC. 

............ '.' .... , .•.....••.. , , ....•. , 919-373-0360 
NC Raleigh, Currie, Peak & FrazijH", InC. ... 919-787-()608' 
OH Cleveland, MarIQvi Assocs. ....... :... 216-99HI500 
OH Columbus. Marlow Assocs. ........... 614-68S-7643 
OH Dayton, Meriow Assocs., Inc. .......... 513-27s-4147 
OK Oklahoma City, J, Y. Sc~oonmaker .. , 405-68s-4477 
OR Poriland, Frank Jackson .,., •..... ,... 503-292-2638 
TX Austin, J. y, Schoonmaker ............ 512-480-9257 
TX Dallas, J. Y. Schoonmaker ....... : .... 214-349-1650 
TX Houston,J. Y.sChoonmaker .......... 713-736-2427 
WA Redmond, F. Jackson ................. 206-681-72n 
WI MilwaukeE!, Berndt Assocs. .. .... . .... 414-54s-64~ 

Local Distributors 
AL' Birmingham, Brownell Electro, Inc. . . .. 2O!;-322-3374 
AL Mobile, Brownell Electro, Inc. .......... 2Os-479-5404 
AZ Phoenix, Metermaster, Inc. ............ 602-437-1425 
AR Linle Rock, Brownell Electro, Inc, ,..... 501-562-2061 
CA Lamirada, Stevens Instr. Co. .. . .. . .... 714-9~5111 
CA Los Angeles, ELL Instrs., Inc.' , .•. ,.... 213-68s-702O 
CA Los Angeles, Metermaster, Inc. ........ 213,66s-4340 
CA Palo AKa, Metermaster, Inc. ........... 41S-968-0313 
CA San Diego, Metermaster, Inc.. .,......... 619-56Q-4644 
CA Santa Clara, Dynarnetron, Inc. , .•..•... 4!5s-727-6531 
CA Santa Clara, ELL In!'lfS., Inc. ... :...... 408-727-0396 
CA Santa Clara, Fisher-Brolynell "......... 408-988-6041 
CO Denver, ELL Instrs., Inc. , ... :; ........ .' 303-534-4160 
CO Denver, Metermaster Instr, Inc. ..... .', ., 303-722-5766 
CT Middlelown, EI.LInstrs., Inc. .. ...... " 203-346-6646 
FL Miami, Brownell Electro, Inc. .. , .. ,.... 3Ds-592-2636 
FL Orlando, Brownell Electro, Inc. ... , . . .. 305-843-6nO 
FL Palm Bay, E,LL Inslrs., InC. ......... ,'., 3Os-72s-6300 
GA Atlanta, Brownell Electro, Inc. : .... ;... 404-762-5181 
IL Bridgeview, ElL Instrs., Inc. .. : ........ 312-43().2292 
IL Countryside, Pacific Indicator Co, ..... 312-352-3500 
IL Itasca, Metermaster, Inc. ...... :, ....... 312-25D-0606 
IN Evansville, EIectro-l..ab Svcs., Inc. ... , .. 812.423-5211 
IN Indianapolis, ElL Inslrs., Inc. .......... 317~s4s-1373 
KY Louisville, ELL. Instrs. Inc. ., •...•..•. , 502-454-3420 
LA Kenner, Breard-Gardn!W ...... " '" ... 504-466-34P' 
MD Baltimore, Sunshine Sci. Inslr. Inc. ',c .. 3O.1-661.:sooo 
MD Gaithersbur!l. Pioneer Iinstrmn •. ,.... 301-921-0660 
,MD SjlWks, ElL Inslrs., Inc. . ........ "" ... 3p1,nl-4800 
MA Burlington, ELLinstrs., Inc. ...... "." 617-272-8450 
MA Wattham, Calibron Corp. ...... , .. , ... , 617-894-6440 
MA Woburn Brov/neH ElectrO; 100' ".. .... 617-93S-7820 
~I Ferndale, Ram Meter, Inc;. ' ........ " ... 313-398-6767 
MN Minneapolis, Instrumentation Svcs., Inc, 
. .. .......... ,,,., .. ,, ...... :, ..... , .. :, 612-~6916 
MN Minneapolis, ProcesS MeaSu~Co. 

. .. .. .. . . . .. .. . .. .. .. .. .. ... .... .. .. . ... 612-544-4035 
MQ SL Louis, Inrusbial Svc. 'Labs ........ , 314-53S-5760 
NJ Belleville, MISCOIp .................... 201·751-1190 
NJ Edison, Brownell EIectr.9, Inc. '., ... , ... 201-287-2030 
NJ Pennsauken, EI.L Instrs., Inc. . . . . . . • .. 609-488-0474 
NM Albuquerque, Walker E1ctrn. Supp. Co, 

\ ................... " ........... " . .. ... 505-8Iis-2992 
NY ClarenCe, Tron ElCtrris., Inc. ... "...... 718-634-6500 
NY Hauppauge, EI.L Instrs., Inc, .......... 518-231-6333. 
NY New Yoik, BrowneliEleclra,lnc. ..... ' 212-924-6000 
NY Rochester, E.LL Instrs.,lnc. ..... ' ... ;: ... 71&427-6000 
NC CharloHe, Brownell EIecIrp, Inc. , .. : ... 704-597-1270 
NC CharloHe,'Tion ElectrOnics, Inc. ., .. , .. 704-376-2237 
NC Raleigh, Brownell Electro, Inc. ..... ".. 919-876-6524 
OH Cleveland, Pion_ Instrmn. ....... ".. 216-587-3600 
OH Cleveland, Weschler Elec. Co. ",.,... 216-237-2550 
OH Dayton, EL.L Inst"", Inc. ........ ; ..... : 513-4$5-2134 
OH Dayton, Pioneer Sid. EIctm. ........... 513-236-9900 
OK Tulsa, Comb'nedTechnlg. Co.." ..... 918-665'3002 
OK Tulsa, Genesis EIc\ms. Corp. ...... ;.. 918-622-8520 
OR Poriland, Branorn Instr, Co. . ... , •. , . • .503-283-2555 

Manufacturers and Sales OfflcesDirectory 
PA PhlIa:IeIphia, SunshIne Sci Instr. ...... 215-873-5600 
PA Plttaburgh, CAM. Ina!. ....... , ........ 412-1163-1885 
PA PIttaburgh, ELL instrs., Inc. ........... 412-731-5230 
SC Columbia, Brownell Electro, Inc. ....... 803-772-6111 
TN Knoxville, Brownell Electro, Inc. ..••. ,. 61 S-966-3441 
TN Memphis, Brownell Electro, Inc. ....... 901-79s-9463 
TN Nashville, Brownell Electro, Inc. ••.•.•• 61 S-SSS-1302 
TX DalIsa Dallas Meter-TIIk Supp.. ....... 214-349-6044 
TX Delisa E/,L Instrs., Inc. ........ , .. ;... 214-931-1236 
TX· DaIlas,.UItra Inslr.Lab, Inc.'" ... ; c; .... 214-357-1)297 
1)( E1.Paeo, McNcoI EIc\ms. ............. 91S-586-2936 
TX Garland, MeIermaster.In:. ............ ·214-271-5871 
TX Houston, ElL lristra, Inc. ............. 713-271-3100 
TX Houston, Quality Instr. Lab , ............ 713-524'0528 . 
VA Richrt1Dnd, Meter M8mcs ............. 804-27S-1431 
WA Richland, Branorn IQsIr.cO. ........... 509-943-6664 
WA Seanle, Branorn InSlr. Co.' •..•..•.. "" .206-762-6050 
WA SeanIe, EILInstrs., Inc. .............. ". 206-762-0880. 
VA Alexandria, ElL Instrs., Inc. ..•••...... 703-354-4330 
VA ; Vllginia Beach, ELL Instrs., Inc. ....... 804-4ll9-3746 
WI MilwaukeE!, E-M Insirs., Inc: ........... 414-272-7799 

JFD E1,.CTRNS., See Mur$Erie No. Amer, ,~ 
JF MICROSYSTEMS, 3641 Frontier Road, Pasco, WA 

99301, Tel: 509-297-4294, 6O().JF-cl\RP8;EmpL: 2; Sis. 
Mgt" Jim Follansbee 

JFW INos., 1NC.,·2719 E Troy Ave, Indianapolis, IN 46203, 
Tel: 317-783-9875; EmpI.: 30; Sis. Mgr" JoeHe Walkei'; 
Dist.Mgr" Joens Walker 

JKL COMPs.. 13343 Paxton·St. Pecoima, CA 91331, Tel: 
818-896-0019, Telex: 9,0-498-,504; FSC No.: 55335; 
ErnpL: 18; Sis. Mgt: Bob Brandt . . 

JMJ TECHNICAL PROps., 50 Wheelar Point 'Ad, 
Newark, NJ 071 05, Tel: 201-589-4257; Empl,: 8; SIs. Mgr" 
Kevin Kolenut ............... ; ................... C.t613 

JMK. INC. 15 Caldwell Or. Amherst; NH0306O, Tel: 503-
688-4100, Telex: 955329; EmpL: 200; Sis. Mgt". J. 
Kennedy ........................................ A.1611 

Local Sales Offices & Reps 
AL HuntsVillE!, JWL MSocs. ....... :.. .... 2OS-SS1-0413 
CA Santa Clara, Cummings & Assocs. .... 408-247-8856 
CA Woodland Hills, Cummings & Assocs. 

. .. ............... :..................... 213-340-6035 
CO Denver, Arkco Sis. .................... 303-758-1151 
FL Lantana, Burke Assocs. ....... " ...... : 3Ds-58s-3238 
FL Largo, Burke Assocs. ................. 813"564-5899 
FL Orlando, Burke ~;.... ...... .... 3Os-298-4763 
IL Downers Grove, Mbmak Sis. ........ ,. 312-963-6400 
IN Indianapolis, Gorny SIs. .............. :'317-271-7504 

: MD Ri~ W.s.Warrington & AssoCs. , 
........ , ... ,., ............... , ... , .... 301-823-8759 

MA FrBrningham, STS ........ ; ............ 617-620-0195 
MI Novi. Lektronics ....... , .. .. .. .. .. .... 313-349-3304. 
MN SL Paul, Arkco Sis. .................... 612-n7-7454 
NJ Haddonfield, Gray Assocs. ... ; .. :..... 609-429-5300 
NJ. Ridgewood, Bellou Assocs. ,.......... 201-444-6990 
.NY Rochester, Eicom Sis. .:: ... " ...... ; .• 716-38S-14OO 
NY Syracuse, Eicom SIs. .. .. .. .. ... .. .... 31 S-68s-8245 
NC CharloHE!, JWL Assocs. .............. : ?04-523-309.1 
OK Tulsa, Barry Sis. ...................... 918-749-1775 
OR Hillsboro, T.erncoNW ............ ,: .. , 5~171 
OR Porilend, Cummings '& Assocs. ....... , 503-761-4411 
TX Austin, Barry SIs. .. .. .. .. .. • .. .. .. ..... 5i 2-837-3616 
TX Houston, Barry SIs. ................ ~.. 713-764-5866 
p: Richardson, Barry Sis. ...... ''',''. '.... 214-2:i4-02~ 
WA Bothel~ Ternco NW ............ ..... ...206-621-543,4 
WA Edmonds, Cummings & Assocs. ...... ~nS-1421 
WI Muskego. Momak Sis. .. .... .. .. .. .... 414-383-7744 

Local DIstrIbutors 
CA Woodland Hills, C & A Elclins. ........ 213-340-6022 

.MN SL Pau~ Voy&gerElCtms. ....... ;.~ .... 612-571-n66 
NH Hudson, C & H EIc\ms. ........... '.... 603-682-1133 
can Toronto, OnL, RAE EIcIrns. .. , ........ .' 41Ef.736-1744 

JM TRANSFORMER CO •• INC., 112 Florida St.. 
FarmingdalE!, NY 11735, Tel: 516-293-0475; E,mpL: 13; Sis, 
Mgt: J. Millman .......................... A.2160-2163 

JOBMASTER CORP. 9006 Uberty Ad, Randallstown, 
MD21133, TeI:301-65S-14OO;EmpL: 16; Sis.Mgr"Wendy 
Goldman ............................ ; .......... A.1303 

JOHANSONDIELECTRICS,'2220 'Screenland Or. 
Burbank,CA 91505, Tel: 818-948-4465, TWX: 91D-496-

. 2735; EmpI.: 154 .. ; ... , ......... : ................. A.1104 

. Local Sa/eJl 0IIiceS & Reps 
AZ PhoeniX, CompI!ss MkIg. & Sis. ...•..• 602-268-5400 
CA Glendale, Mission M~ '" ......... ,. 818-247-911 b 
CA Mountain Vi_, Slra!'be ~, •....• 41s-969-6060 
CO Westminstar,~aube AsSocS. . . . . . . .. 303-426-0890 
FL Boce Raton, t:aWr8nCe Assocs' ... : ... 3Os-368-73'73 
IL Northfield, Johanson DieIectrIi:s ...... 312'446-8425 
IL Park Ridge, Me\Coiri.Assocs. .......... 312-696-1490 
IN Kokomo, S<;hiflinger Assocs. .. /....... 317'452-4057. 
KS Shawnee MIssion, Florence & Meyer 

........................................ 913-722-5210 
MA Wethersfield, Cornpac Sis. .............. ~563-4784 
MN Minneapolis, Bill Deming & Assocs. ... 612-888-5000 
NYBablyon, Astra Rep, ................... 516-422-2500 
NY Syracuse, Pitroncis .. .... .. .. .. .. .. • ... 31 s-45S-7346 
NC Greensboro, L & D Inc. .... , .. .. .. . ... 919-292-3201 
OH Breckville, WAR Assocs. .............. 216-526-2023 
PATrevose, PSA Co. ....... , ............. 21S-24s-0513 
TX ArUngIOn, W. Pat Fralla Co. .... , .. ' ... 817-64().!ll0l 
WA SeaHle, Norihmar Inc. .. : .............. 206-524-5170 
Can Hamilton. Ont, Cartwright! Southhall .. 416-528-0294 

Local Qislrfbutors 
CA Los Alamitos, ,SEMI DICE .... ... .. .... 213-594-4631 
CA Santa Clara, SEMI DICE .............. 408-98D-9777 
NJ Fairfield, CHPS,Inc. .. " ...... : ........ 201-662-0997 

JOHANSON MFG. CORP., 400 Rockaway Valley Rd., 
Boonton, NJ 07005, Te~ 201-334-2676, TWX: 7f()'967-
6367; FSC No.: 91293; Empl.: 200 ....... ,." ... A'"DS 
Local Sa/eJlOmces & Reps ,. 

AZ 'Phoenix, Compass Mktg: &. sIS. ....... 602-99~5 
CA Los Angeles, Knight Co. .............. 213-67()'2833 
CA MountaiA V_, Straube Assocs. ...... 41 S-969-6060 
CO Westminster, StraUbe Assoc. ML States 

., .. , .. , ...... , .. · .... ;." .......... , ... 303-426-0690 
FL Orlando, Perron Assocs. .............. 3Os-296-n 48 
IL NorthIiel!l, Johanson Mig. ............. 312-446-4021 
IN Kokana, Schilanger Assocs. .. , ....... , 317-45Ho57 
IA Cedar Rapids, AAD Sales Co, ......•. 319-393-6392 
MA Seekonk, J. Murphy A8s0cs. .......... 617-761-7153 
MN Bloomington, Bill Deming & Assoc. ... 612-888-5000 
NJ Boonton, Johalison MIg. Corp. ..,..... 201-334-2676 
NY Mount Vernon, Friedrnsil-Smilh Elclrn SIs. 

.......... "., .... , ..... , .. , ..... , ..... 914-664-4666 
NY PittsfoId, NHA, Inc. ............... ,.... 716-586-9002 
NC Winston-Salam, Murcota eorP. ...... , .. 919-722-9445 
OH Cleveland, Ba9hr, Greenleaf & Assoc. 

...... ,." ........ , ... , ........ , ..... : .. 216-221-9030 
PA Trevose, P.5A ....................... 21S-24s-D513 
TX BIldIord, w. Pat Fralia Co. ............ 817-267-35n 
WA Seattle, Norihmar ..................... '206-524-5170 

Local Distributors 
AZ Tempe, Bellinds. .: .•....• '.' .. , .; . , •. , .602-'267-7774 
AZ Tempe, Shelley Elclms. ... , ........... 602-894-2058 
CA : Chatsworth,SheHey Elclrns. ... ; ...... 213-998-3363 
Ci\ Chatsworth, Shelley Elclrns. .. .. .. . ... 816-998-3333 
CA Gardena, Bellinds. ..... : ............. 213-51S-1800 
CA San DIego, Shelley EIc\ms. .. .. .. .. ... 619-453-7133 
CA San Jose, Integrated Electronics ,..... 408-263-1100 
CA San Jose, Shelley EIcIrns. ............ 408-942-9111 
CA Sunnyv~, BaD Inds. .................. .408-734-8570 
CA Van Nuys, CW SWift & Assocs. : .. • ... 818-989-1133 
CO Boulder, Shelley EIc\ms. .............. 303-442-2718 
CO Wheatridge,Belllnds. ................. 303-424;1985 
fL 0rI8ndo. Pelcor Co. ................... 305-299-1541 
IL Chicago, Ballinds. .................... 312-962-9210 
IL Chicago, Newark ElCtrns, ........ ,..... 3.12-764-5100 
MD BaltimorE!, Radio !;lee. ~c. ..... , .. ,.. 301-823-0070 
MD BaltSville, Radio EIec. Svc. ............ 301~937-9100 
MA Medford, BlakeAssocs. .... : .......... "617-391"7890 
NM Albuquerque,' Balllnds: ., .... , ...... ,. 5Ds-292-2700 
NY HaUppaUge, Jaco:EIcIm$. ............. 516-273'5500 
NY Mt· V<I\11OIl, ASA.P EIc\ms. .... , ....... 914-699-2727 
NY Syracuse; Newark EICtms. ..... : ...... 31s-437-6611 
OR Lake Oswego, Ballinds. .. ' .... : .. " .. ,. 503-241-4115 
PA Philadelphia, Philadelphia Elc1rns. .... ;. 21 S-568-7400 
TX Ft Worth, PATCO SUpplies ........... 817-4~8596 
UT SaIl Lake City, Ballinds. ......... "'" 801-972-6969 
WA Bellevue, Ballinds. ... " .............. 206-747-1515 

JOHNSON, E. F, CO., 299 Johnson Ave., Was~a, MN 
56093, Tel: 507-63S-6222, Telex: 290470, TWX: 91 ()'56s-
2161; EmpL: 1400; SIs. Mgt:: G. Mens 
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Manufacturers and Sales Offices Directory 
JOHNSON CONTROlS, Battery Div. 5757 N. G.--. 

Bey Ave. Milwaukee, WI 53201, Tel: 414-22&-2581, Telex: 
026-650; E"",": 20,000 

JOLO INos.. 13921 Nautilus Dr. Garden Grove. CA 92643, 
Tel: 714-554-8840, TWX: 91!)'595-1138; EmpL: 20; SIs" 
Mgr: J.s. Glampiccolo, Jr. 

JONARD INDUSTRIES CORP. 134 Marbledale Ad.. 
Tuckahoe, NY 10707, Tel: 914-793-0700, Telex: 996570, 
TWX: 71 !)'562-o1 07; E""L: 65; Sis. Mgr: R Fers8n 

JONATHAN MFG. 1101 So. Acacia Ave. Fullerton, CA 
92631, Tel: 714-526-4651, Telex: 910 592-1241; E""L: 
375 

JONES, HIRAM, ELCTRNS. INC. SQe Hiram Jones 
Elctms. Inc. 

JORDAN ELEC., See VlShey Resistance Sys. Grp. 

JORI RESOURCES, 2128 Knoll Dr. Ventura. CA 93003, 
Tel: 805-642-2288; EmpL: 4 

JOSLYN ELCTRN. SYS., P.O. Box 817, Goleta, CA 93116, 
Tel: 805-96&-3551, TWX: 91!)'334-3464; FSC No.: 23663; 
Empl.: 210; SIs. Mgr: A deSouza 

'JAW INDS.INC.2312NSecondSt,Harrisburg, PA 17110, 
Tel: 717-236-1418; Empl.: 4; SIs. Mgr: James Thorbahn 

JSC WIRE a CABLE. Box 246, Burgess PL, Wayne. NJ 
07470, Tel: 201-694-6200; Empl.: 40; SIs. Mgr: R.,DuIude 
................. , ................................ C>1641 

Local Sales Offices & Reps 
CA Van Nuys. Art Szerlip Sis. Co. ......... 81&-782-1765 
CO Colorado Springs, Norris & Warren Assocs. 

. .. . . . . . . .. . .. . . .. .. .. . . . . . . . .. . . . .. ... 303-576-8697 
CO Denver, Nonis & Warren Assocs ...... 303-579-1676 
DE Newark, Carmine Assocs. ............. 302-731-0697 
FL Crystal River, Foster Sis ........... : ... 904-795-7631 
L ChiCago, Ken Levy Assocs. ........... 312-763-5000 
IA Burfington, J. S. Ridge Entprs. ......... 319-754-6745 

. KY Louisville, Mid Central SIs. Co. ........ 502-239-5614 
MA Lynn, Keene Sis. Co. .................. 617-595-2300 
MI Livonia, Harvey SIs. ................... 313-591-1975 
NJ Teaneck, Steve Fisher Sis. ............ 201-837-1200 
NY Rochester, Warren Kaufman .......... 716-266-2728 
NC Charlotte, D. Austin Co. ............... 704-334-0174 
OH Columbus, Benchmark ............... 614-861-2070 
OR Portland, R M. Minthome ............. 503-246-4556 
TX Dallas, Crockett Sis. Co. .......•...... 214-350-33n 
MN Minnaapolis. John E. M. Anderson ' .... 612-823-6459 
EXP NY, New York, Robum Agencies ..... 212-989-5939 

J. TRONICS, Apollo Magnetics. 2720 W. Beverly RcL, Los 
Angeles, CA 90057, Tel: 213-381-2500, TWX: 910-321-
f348; Sis. Mgr: Michael Ronzon 

JUDCO MFG. INC., ~.O. Box 487-E64, 24030 Frampton 
Ave., Harbor City, CA 90710, Tel: 213-534-0959 
...............................................•. Be1611 

JuddWue 
II 0IV1SlONOf 

HIGH VOI3'AGE 
, ENGINEERING 

JUDD WIRE, High Voltage Engrg., 57 Turnpike Rd., 
Tumers Falls. MA 01376, Tel: 413-863-4357, TWX: 51!), 
29(}.2147; FSC,No.: 3357; EmpL: 148; SIs. Mgr: Jack Allen 
.....•..•..•. ; ............................. C·1842-1643 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
CA Los Attos. Ewing Foley ........ .. . .... 415-941-4525 
CO Denver, Dully Assocs. . . . . • . . . . • . . . . .. 303-595-4244 
FL Coral Springs. HAl Elctms. ............ 305-752-7520 
GA Atlanta, Hughes Assocs. .............. 404-252-7486 
IL Arlington Heights, Rozner Sis. Co. .... 312-5n-0067 
MA Mertborough, OK EnQrlJ ..... .. .. .... 617-481-6400 
MI Southfield, C H. Schmidt Co. ......... 313-353-6000 
MN Brooklyn Center, Willman Assocs. . . .. 612-566-5010 

MS Corinth, Hughes Assocs. .............. 601-287-~15 
NJ Haddonfield, Mesa Tech. Assocs. ..•.. 609-429-9531 
NY Attica, a H. Tollefson Assocs. ........ 716-591-1219 
NY Auburn, a H. Tollefson Assocs. ....... 315-253-4109 
NY ROChester, a H. Tollefson Assocs. .... 716-271-4141 
NC R_h Triangle Park,'NayIor Assocs. 

. • • . . . . • . • . . . • . . . • . . • . . • • • . • . • . . . . . . • •• 919-636-0478 
OH Worthington. Simcox Assocs. ......... 614-885-8995 
OR Portland, Jas. J. Backer Co. ........... 503-297-8744 
SC G~11e, Naylor Assocs. ...... "..... 803-297-9969 
TN MorrisIown, Hughes Assocs. .......... 615-597-2433 
TX Dallas, Slevens Sis. Co. ............... 214-350-2478 
UT Salt Lake City, Electrodyne ...... .. ... 801-486-3801 
WA Seettle, Jas. J. Backer Co. ............ 206-295-1300 

Local Distributors 
AL Madison, See Wire & Cable ........... 205-772-9616 
AZ. T~, Pacer EIctms. ................ 602-267-0299 
CA Anaheim, Innovative Sys. ............. 714-632-8800 
CA' Concord, Control Master .............. 415-939-3800 
CA Irvine. Republic Elctms. ............... 714-855-2222 
CA Mountain View, Sonic Wire .. .. .. .. ... 415-965-4646 
CA San Leandro, AniXier ................. 415-352-3100 
CA Torrance. Blake Wore & Cable .... • ... 213-515-0561 
CA Valencia, Wirenelics Co. •...•..•.••..• 805-257-2400 
CT East Hartford, E. J. Stephens Co. ...... 203-566-1927 
CT Manchester, IMS. .. .. .. .. .. .. .. ...... 203-649-4415 
FL AHamonte Springs. Royce EIctms. .... 305-869-4700 
FL Ft Lauderdale, Pacer Elctms. ......... 305-462-0902 
FL Ft Lauderdale, Simeona EIctm. ....... 305-485-4455 
GA Clarkston, Lance Engrg, ...... . .. .. ... 404-292-4404 
MA Burlington, QPL Elctrn Dist ........... 617-229-2424 
M,/\ Wobum, Pacer EIctms. ..... ~ ......... 617-935-8330 
MN Bloomington, K L Tannehill .......... 612-881-6700 
NH Amherst, North Country Wire & cable 

. .. . .. . .. .. .. .. . . .. .. . .. .. . . .. .. .. .. . .. 603-889-0063 
NH Manchester, Yankee Elctm •........•. 603-825-9746 
NJ Dover, Electro Spec. .................. 201-361-5079 
NJ Fairfield, Olympic Wire & Cable ....... ' 201-227-7996 
NJ Red Bank, Freedom Elctms. .......... 201-747-4666 
NY Fairport, Pacer EIctms. ................ 716-3n-04il2 
NY Farmingdale. Weico Elctms. .......... 516-293-0050 
NY ROChester, Simcona EIctm. .. .. .. .. ... 716-328-3230 
NY Ronkonkoma, Zenith Wire . '.. .. .. .. ... 516-585-1444 
OH Dayton, Astro Inds. .. . .. .. .. .. .. .. .... 513-429-5900 
PA Harleysville, Omega Wire & Cable .. .. 215-256-65n 
PA Montgomeryville, Pyttronic Ind ........ 215-242-6700 
TX Dallas, Interstate Wire ................ ,214-553-1311 
WA SeeIIle,Anlxter ........ , ........ , ..... 206-251-5287 
WI New Bertin, IndL EIec. Wire & Cable ... 414-782-2323 

JUDD WIRE, High Voltage Engrg., 870 Los Vallecitos 
Blvd., San Marcos, CA 92069, Tel: 619-744-7720, TWX: 
910-322-1149; FSC No.: 3357 ...... , ..... C.1842-1843 

Reier to Judd Wira. Tumers Falls, MA lor sales office and 
distributor information. 

® JULIE ,RESEARCH 
JUUE RESCH. LABS., 211 West 61st St, New York, NY 

10023, Tel: 212-245-2727, TWX: 710-581-5138; EmpL: 45; 
Sis. Mgr: Pamela Spencer ..... A.1878; 001252-1256 

Local Sales Offices & Reps 

Resistors 
CA Northridge. Craig Assocs. ............. 213-~ 

JUMBO PROCESS CONTROL. INC., 410 Garibaldi Ave., 
Lcdl, NJ 07644, Tel: 201-n9-n44, Telex: 642-406; Sis. 
Mgr: W. F. Feiisr 

JUNCTION DEVICES, INC. 248&-A Townsgate Rd., 
Westlake VIDaga, CA 91361-2594, Tel: 818-889-4030. 805-
497-4421, TWX: 910-336-1293; FSC No.: 60858; E"lll: 
70; Sis. Mgr:' N. Pena 

JUPITER SYSTEMS, 1100 Marine Village Parkway, 
Alameda, CA 94501, Tel: 415-523-9000; SIs. Mgr: Richard 
Macf'lhiney 

KAHGAN ELCTRNS. CORP. 605 Peninsula Blvd., 
Hempstead, NY 11550, Tel: 516-53&-2300, TWX:'51!)'222-
4347; EmpI.: 39; SIs. Mgr: Fred Strauss;"Dist. Mgr: carl 
Clemente 

, Local Sales Offices & Reps 
AL Huntsville, BCllnc. .......... '.. .. .. ... 205-539-4411 
CA Los Angeles. Corooran Assocs. .•..... 213-823-4589 
CA Santa Clara, Maxim Elctrn. SIs. .....•.. 40&-946-6001 

KAISER 
CO AurOra, HIgh Tech Assocs. ............ 303-695-1990 

FL c-Iberry, Southern EIcIm MIcIg. (AIKI A SemI) 
....................................... 305-831-2822 

IL PaIaIine, Technology Sis. ............. 312-991-6600 
KS Overland Park, J. F. Guernsey Co. .... 913-381-2225 

MA LexIngton. Del-Con SIs. ............... 817-938-1929 
MI Southfield, Gehrke, Fred & Assocs. . .. 313-559-5363 
MN Minneapolis. SmIIey-Sco1t Assocs. .... 612-88&-5551 
NY N. Syracuse. R F. Roux Co. ........... 315-458-6576 
OH Cincinnati, Gilberl, Bob & Assocs. ..... 513-574-1932 
PA King 0/ Prussia, Emerald EIcIms. ...... 215-265-1360 

SC Easley, RA SIs. .. .. .. .. .. .. .. .. .. .. ... 803-859-1859 
TX Dallas, Marcom ....................... 214-351-4532 
TX EI Paso, Aztec Microelectronics ....... 915-581-6130 
VA Reston, Tytronics Tech. Sis. .......... 703-471-0440 
WA Vancouver, Ray Over Sis. ............. 206-695-6178 
WI Wauaeka, Techn. Sis. .............. ". 414-787-5015 

KAHLE ENGRG. Div •. Joule Machinery Grp.. 3344 
Hudson Ave., P.O. Box 8n, Union CIty, NJ 07087, Te~ 201-
867-6500, Telex: 42:-n57, TWX: 71().992-8835; E"",": 50; 
SIs. Mgr: Carl A Naper 

KAISER ELCTRNS. KaIser Aerospace & EIctms.. 
2701 Qro!1ard Pkwy. San Jose. CA 95134, Tel: 408-946-
3000, TWX: 91().338-0196; E"lll: 1200 

KAISER ELECTROPRECISION, Kaiser Aerospace & 
Elctms., 1700 S. Redhill Ave., Irvine. CA 92714, Tel: 714-
250-1015, Telex: 676467; FSC No.:86831; EmpJ.: 387; SIs. 
Mgr: Gerald W. Allen 

II~II Kaiser Systems, Inc. I 
KAISER SYSTEMS, INC. 126 Sohier Road, Beverly, MA 

01915, Tel: 617-922:-9300, Telex: 887159; FSC No.: 3698; 
E"lll: 1 00 ................... , ............ 001680-1883 

JOLO INDUSTRIES, INC 

Jj-ItINTERCONNECTION 
\~ HARDWARE -....-

00l0161010101o1oio ----------

ALPHA 
DISTRIBUTOR 

CORP 
556 E. ROYALTON ROAD 

CLEVELAND, OHIO 44147 

PHONE 216/526-3716 
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KALAMA Manufacturers and Sales OffIces Directory 

• tec:lalJ® 
KALAMAZOO TECHNICAL FURNITURE, 1'.0. Box 

1165, KalamazoO; MI49OO5, Tel: 6111-385-2255; Empi.: 42; 
SIs. Mgt: B. Smfth .......... : .... : ............. C>1D68 

FL AJtamonte Springs. 'C' "- Inc. .,. 306-831-1717 
GA Norcroas, EIectro-Mech Sis. Engg. eo. 

...................................... '. 404-447-6478 
IA Grandview, RR Burton & Assoes. .... 8115-783-5385 
MD Columbia, Eastern Tech. Corp. •.•••••. 301-1195-0202 
MA MiIRs, Selmatk Assoes. .. .. .. .. .. .. ... 617-3711-2914 
MN Osseo, Gaffney Sis. eo. ............... 612-425-5484 
MO Grandview, RRBurton & Assoes. ..... 8111-783-5385 
NH HopIcIntIln, s8lmatk Assoes. .... .. .... 603-746-3299 
NJ MadiSon, Livera-Polk As8ocs. ......... 201-377-3220 

. NY Glen Heed,LiVera-PoIkAssoes. .... : .. 5111-759-9300 
NC RaleIgh, Eleclro,Mach SIs. Engrg. eo. 

....................................... 919-851-8165 
KAlART ,VICTOR CORP. Hultenius St, Plainville, CT ·PA Wynnewood, Metz-Benham Assocs. .. 215-6911-7300 

06062, Tel: 203-747-1663; SIs. Mgt: J. J. Coetag TN Jonesboro, Electro-Mach Sis. Engrg. Co. 

KALGLO ELCTRNS. CO., INC., 6564 Ruch Rd., E Allen TX ~~ T~,;t9:S~';:::: :::':::::::: ::: ~:::= 
Twp., 8e1hlehem,PA 18017, Tel: 215-837-0700; FSC No:: Tl( Houston, TechnIg. SIs. .... : .......... : 713-2611-247~ 

, 64521; SIs. Mgt: Joe H. Ungerer EXP barteret NJ, Kappa Networks . ,' •. , • • .. 800-223-0603 

KALMUS & ASSOCS., INC., 2424 8.0251h Ave., Box 525, '. Locm Distributors 
Broadvi~, IL 80153, Tel: 312-343-7004, lWX: 91()'226- CA SII8rman oaks, Delay Line DIsIts. eo. 
0718; EmpI.: 346; SIs. Mgt: WlllianiR Blinn ....................................... 800-624-2617 

Loom Sales OfftCas & Reps 
AL Huntsville, L & D, Inc. ....... ,......... ~7-1469 
CA Pasadena, Black & White, Inc. .. • .. ... 8111-792-2133 
CA San Diego; Varigon ~ .......... 619-576-0100 
CA. San Jose, ClaSs On)l ElcIms.· Corp. ... 408-297-8666 
CO Boulder, Comp. Product Sis. ......... ,' 303-530-2800 
FL Plantatifln, Gallagher & Assocs. ........ 305-473-210'-, 

KAPPA SCIENTIFIC CORP. Box 30585, Santa Balbara. 
CA 93105, Tel: 805-687-9648; Empl: 4 

KARKAR ELECTRONICS, INc.. 245 Eleventh SI.. San 
Francisco. CA 94~03, Tel: 415-552-1247, lWX: 9;0-372-
7754 or 65Q.157..2515 MCi; FSC No:: 017857; SIs. Mgt: 
ASUkkerv_ 

GA Atlanta, L &D, Inc. .,................... 404-395-7079 ,~ 

IL Arlington Heights, M J. Petersen & Assoes. KARL HOPT CO, See Hopi, Karl, Co. 
....................................... 312-577-8200 

IL Chicago, W. F. Hainifton Co ............ 312-1167-5030 
IN Ft Wayne, F. J. CampiSllllO Co. ....... 219-747-2633 
IN IndianapoUs, F. J. CampiS8l\O Co. ..... 317-253-7651 
MA Braintree, Nova Assocs. , .•. , • . .• . . • .. 617-848-9330 
MI Jackaon, Jim Jordan Assocs. ......... 517-75Q.2677 
MN Minneapolis, NQrthstarCompa ....... 612;553-1888 
MS Meridian, Alpha Mklg, . .. .. .. .. • .. ..... 601-483-9306 
MO Independence, Engrg. SVos. Co. .. .,'... 8.1 a-:254-3600 
MO St louis, Engrg Svos. Co. .., .......... 314-997-1515 
NJ MountainSide, Henry G. Richter Co. .,: 201-233-4615 
NY Fayetteville, Henry G. Riphter Co ...... 315-837-6713 
NC Greensboro, L& D, Inc. .......... : .... 919-292-3201· 
OH CIFlCinnati, F. J. QampiS8l\O Co. ....... 513-574-711.1 
OH Cleveland, F. J.Campisano Co. •...... 2111-749-51\50 
PA Corapolis, F. J. CampiS8l\O Co. ........ 412-264-5151 
TN Austin, C. R CoMn ASscics. ........... 512-4~4-8698 

. TN Houston, C. R. Colvin Assocs. ......... 713-961 ~1262' 
TX Richardson, Mc!Coy Aseoos..Co. ...... 214-2311-1017 

'. K&L MICROWAVE, INC. 408 Coles Circle, Salisbury, MD. 
21801, Tel~ 301-749-2424, TWX: 710-864-9683; FSC No.: 
50140; Ernpt: 320; SIs. Mgr: Piwl J. Leo 

K & LQUARTZTEK, K & L Microwave, 20 8.481h Ave., 
Phoenix, AZ 85043, Tel: 602-272-7944, lWX: 910-951-
1305; FSC No:: 59492; SIs. Mgt: Mark H. Story 

K & M ELCTRNS. 123 l"tet'State or., W. Springfield, MA 
01089, rei; 41a:.781-135Q, lWX:.710-350-6463;FSC NO.: 
6M312: En1>l:.500; SIs. Mgr:: Allan Mallanik ... A.1879 

Local Sales OfficeS & Reps 
CT Mai1borough, Precisicn SIs.. Inc. . . .. .. 203·295-0580 
OH Akron, Augnat Assocs. ................ 2111-273·1211 

Local Distributors 
MA WeSt Springfield. MoldeDn .:.......... 413-736-0371 

KANTZ acrRN. IND., '1804 . Wall ChU.rch Ad., Wall 
. Township,NJ 07719, T9I:201-974-0090; Empl: 12; SIs. 
Mgt: L Herold', ./ . . 

. KAPPA NETWORKS, INC., 1443 Pinewood SI.. 
. Rahway, NJ 07065, Tel: 201-541-1600, Telex: 130081 

KappI! Rhwy;;;SC No.:2~3; Empl: 237; SIs. Mgt: D. 
Pearl ..................................... A.1530-1545 

Local Sales Offices & Re'ps 
AL Huntsville, Electro,Meeh Sis. Engrg Co. 

.........•............................. 205-533-2100 
CA Alhambra. Kappa Networks ........... 213-263-2048 
CA Alhambra. M. W. Riedel & eo. ......... 213-263-7694 
CA Santa Clara. Emerging Tech. Sis. ....• 408-727-1771 
CO Englewood. White Sis. Co. ...........• 303-894-9555· 
CT Cheshire, Selmatk Assocs. .....•....•. 203·573-9088 

KATES SCI. INSTRS.l42 Adam SI.. Newton, MA 02158, 
Tel: 614-527-2711; EmpL: 28; SIs. Mgt: D. Kates 

KATO ENGINEERING, Reliance Electric, P. O. Box 
99502, Cleveland, OH44199,Tel:. 800-245-4501, in OH 
8OQ.245-4497 

KAUFMAN DATA COMMS. INC., Orange Nassau 
EIctms; Co. 145 E Dana St, Mountain Vii!w, CA 94041, 
Tel: 415-962-8811; TWX: 910-379-5021 

KAVUCO CORP., 20869 Plummer St.. Chatsworth,CA 
91311-5096. Tel: 81i.ae2-2400, FAX 818-998·2050, 
Telex: 65-1481; Empl.: 250; Disl. Mgt: Rudi KetJler 
.......•..•.................••............•..•... 801798 

Local Sales Offices & Reps 
AL Adamsville, SouthRep ................ 205-674-3056 
CA Dana Point,AVia-Tech ................ 714-661-t914 
CO Lakewood, Loritz Controls ....... ,..... 303-232-7808 
IL LanSing, Van Meter Instr. .......•..... 312-474-3580 
KS DesOto. Midlec Aseoos. ............... 913-441-6565 
MA Lexington, Jodan Tech. .. .............. 6t 7-883-8898, 

617-862-2354 
MI Taylor, Source Elctms. ................. 313:295-7790 
MN Minneapolis, Industra eo. ....... _..... 612-8350-.5535 
IIIVI Albuquerque, Indl Prods: cOrp. .. (IPC) .. 505-2511-3561 
NJ Haledon, EA. Oliva Co. ............... 914-457-9209. 
OH Mkldleburgh Hgts, J. L Finnicum .... , 2111-234-2323 
PA King of Prussia. FLW of PA ........... 215-337-4343 
SC Gree(lvllle, E C. C8peII & Assocs. ..... 603-297-6550 
TX Ft WQrth, UTM Engineering "......... 817-429-2456 
TX HoustOn, Collinsysterns Pro-Ouip ..... 713-464-9428 

KAYE INSTRUMENTS, 15 De Angelo Dr. Bedford"MA 
01730, Tel: 617-275-0300, Telex: 6817183: Empl.: 170 

KAY ELEMETRICS CORP., 12 Maple Ave., Pine Brook, 
NJ 070511-9797, Tal: 201-227-2000; TWX: 710-734-4347; 
FSC No:: 80138; Empl.: 70; SIs. Mgt: Stepl18n P. Crump 
................................................. A.1713. 

KAY-TOWf':o!ES ANTENNA. P.O. Box 593, Rome, GA 
30161, Tel: 404-291-9871, TWX: 810-764-4809; Empl: 85; 
SIs. Mgt: Charles S. Ford; Disl. Mgt: James A Sheffiled 

KB ELCTRNS. 73 Woriman Ave., Brooklyn, NY 11207, Tel: 
718-257-3300, TWX: 710 564 2308; EmpL: 125; SIs. Mgt: 
ABueIIer . 

KBI, A Div. of Cabot Corp. PO Box 1462, Reading, PA 
19803, Tel: 215-371-3600, Telex: 902251, TWX: 510-651-
0106; EmpL: 800; SIs. Mgt: RobeI1 J. Longenecker 

KCK AMERICA INC. 1245 Forest Ave., Ste. 10, DeS 
Plaines, IL 80018, Tal: 312-297-5435;'TaIeX: 726481; SIs .. 
Mgt:Cert Bronder; DIst. Mgt: carl Bronder 

KD COMPONENTS, INC. 3016 8. Or&nge Ave., Santa 
Ana, CA 92707, Tet: 714-545-7108, TWX: 910-595-2678; 
EmpL:25 

KDI ELECTRONICS, INC., Engelmann & PyrofIJm 
Divisions, 80 8.JefIerson Ad., Whippany, NJ 07981, Tal: 
201-887-8100, lWX: 710-98IHl22O; FSC No.: 64537; 
Empl: 300; SIs. Mgt: Carl Schraufnagl; Dist. Mgt: carl 
Schraufnagl ........................ "." ......... A.1881 

Local Sales Offices & Reps 
AZ 'PI)oenix, Toward Engrg. Assocs. ..•... 602-955-3193 
CA Los Angeles, EiSCo ......... :......... 714-881-4821 

. CA Mounfain View, Gene Woernpner ..... 415-984-5454 
CA MoiJntaln View, Gene Woernpner eo. Inc. . 

.. .. . . .. .. .. .. .. .. .. . . . . .. . . . . . . .. .. ... 415-984-5454 
CA Mounfain VieW, J.L Tech. Sis. : ........ 415-969-5552 
cO Englewood, High Plains MkIg. ..... '... 303-792-2020 
FL PaimBay, Sparlech Assocs., Inc. ...... 305-727-6045 
GA Norcross, Sparlech Assocs., Inc. ..••.. 494-4411-7300 
IL Norlhfleld, Irnex Ltd. ...... .. .. .. . .. ... 312-4411-8934 
IL Park Ridge, Probe EIcIms. ........ :; .. 312-6911-2044 
MD Owings Mills. Neal Deoul Assoes. ..... ;ro1-383-4311 
MA Ashland. John O'Oor\netl ............. 617-881-,1380 
MA N. Andovar, Torrey Assocs. ........... 617-687-0099 
MN New' BrIghton, TWC Sis. ....... ; .. .... 612-8311-1770 
MO Grandview, Harris - Hanson.... .. .... 8111-763-6200 
MO St Louis, Harris - Hanson ............. 314-432-3611 
NJ Madison, LiVers-Polk Aseoos. ......... 201-377-3220 
NY Glen Head, Livera-Polk Aseoos. ....... 5111-759-9300 
NY Huritington, COB EntrpS.. Inc. . . . . . . • .• 5111-892-5200 
NY Syracuse, T -Squared Elctrns. ,........ 315-463-8592 
OH Dayton, Frederick L Ohr:ner &Assoes. 

................................... : ... 513-434-1454 
PA . Doytestowr>, Lou Aclezio .•............ 215-249-9729 
TX Garland. carey, McMahiU & Zerbe Co., Inc. 

•••.....•...•••...•.......•..........•. 214-681-1414 
WA Vancouver, Ray Over Sis. .....••...•.. 206-695-4897 

Local Distributors 
CA Chatsworth, MIL-COMM DIsIts. ....... 213-998-3111 
CA Mountain View, Target Elctrns. ........ 415-961-1170 
NJ engleWood, Tech. Ek;Im Distrs. ...•... 201-894-0800 
NY Farmingdale, Command Ek:tms. ...... 5111-293-1212 
l)( HouSton, Lenert~. . ...... ; .......... 713-225-1465 

KEARNEY MAGNETICS, 150 Charcot Ave., San Jose, CA 
95131, Tel: 4011-262-4136, Telex: 910-338-2108; Empl.: 
1.50; SIs.·Mgt': Carolyn Mortan;. Dis!. Mgt: AI!i Fusirnoto 

KEC ELCTRNS., INC., 20817 Western Ave., Torrance,CA 
90501, Tel: 213-320-3902, TWX: 910-349-6962; FSC No.: 
213-6111-1197; Empl.: 8; SIs: Mgt: Frank Chase 
....•.•.............•...•...•..........•.... 001685-1687 

Local Sales, Offices & Reps 
AZ Tempe, auatra .. "................... 602-894-2802 
CA Cupertino, Costar .. "................. 40II-44II-9339 
CA Los AlamRos, Power Specialists ...... 213-594-9418 
CO. Fort Collins, Vic Myers Assocs. ... . . .. 303-223-8907 
FL Cocoa Beach, Teqspec ............... 305-748-9292 
FL . Hobe Sound. Teqspec: ................ 305-746-4987 
FL Palm Hatbor, Teqspec ................ 813-785-2276 
GA Atlanta, Teqspec:...................... 404-455-7222 
IL . Elk Grove Village, Loren Gr!'8" Aseoos. 

.............................. .'. .. ..... 3120593-0282 
IN Indianapolis, Loren Green Aseoos. .... 317-293-9821. 
MA Danvers, C. H. Burnham Assocs. .. :... 617-774-0111 
MI Jenison. R C: Nordstrom & Co. ....... 616-457-5762 
MI Southfield, R C. Nordstrom & Co. .... 1.313-559-7373 
MN Minnatonka,Chris-Tek ........... : .... 612-934-1334, 
NH Durham, C. H. Burnham Assocs. •..•.. 603-8611-2282 
NJ Springlake, Neville & Vespo ........... 201-974-1520, 
NM Albuquerque, Quetra Assoc; Inc. . ...... 505-821-1355 
NY Binghamton, TAE-Hep. ..... ; .... : ...... 607-772-6952 
NY Rochest~, TAE-Rep. .................. 7111-5811-8710 ./ 
NY Thompson Ridge, Neville & VeSpo .... 914-457-9209 
NC WrnsIon Salem. Teqspec ............. 919-723-8102 

. OH Chesterland,.KT/DEPCO ...... , ....... 2111-729-.3588 
PA Er'denh.eim. Omni SIS. ................. 215-233-4600 
PA .. Pittsburg, KT/Depco "" ........ : ... ,. 412-487·8777 
AI . Johnston, C. H. Bumham.Aseoos. ..... 401-231-7475 
TN. Morristown, 'Teqspec ....... ..... .. . ... 615-587-()980 
VA Fairfax; Nine Aseoos. ................. 703-273-1803 
WA Bellevue, Elctm. Mklg. Grp. ., .• , ....... 2011-7411-5915 

KEENE LAMINATES, Keene Corp., .199 Amaral St.. E. 
Providence, RI 02914, Tel: 800-556-76a3,.T~x: 927524; 
Empl.:75 

KEDMAN CO. Box 25887, SaM Lake City, UT 84125, Tel: 
.801-973-9112, TWX: 91 0-925-411~; EmpI.: 100 
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Manufacturel'S and Sales Offices Directory 
KEENE RAY PROOF, Keene Corp.. 50 Keeler Ave. 

Norwalk, CT 06878, Tel: 203-838-4555, Telex: 96-5812; 
SIs. Mgt,' Robert C. eartlour, DiB!. Mgt: Ken MakowsId 

KEITHLEY INSTRS, 28775 Aurora Ad., Cleveland, OH 
44139, Tel: 216-24&-0400, Telex: 96-5469; Empl.: 461; 
Sis. Mgr: Ron Ruiz; Dist. Mgt: T. A Hayden 

I(KEL.-AM 
INCORPORATED 

KEL-AM, 308 E 5th, P.O. Box 313, Eldon, MO 65026, Tel: 
314-392-7174, Telex: 42-301; FSC No.: 57656; EmpL: 67; 
SIs. Mgr: Mark Hayes ••...•....•........ Ce1412·1423 

Local SsJes Offices & Reps 
AZ ScoIIsdaIe, BH&B Sis. . . . • . . . . . . . . . . .. 602-994-4455 
CA EI Toro, KeI·Am Pacific .•.... '. • . . . . . .. 714-858-2093 
CA San Jose, Pilgrim Elctrns. ............• 408-248-7500 
CO Boulder, Component Prod. Sis. ...••... 303-530-2800 
CT North Haven, Kitchen & Kutchin ., . . .. 203-239-0212 
FL Sarasota, Phoenix Compa ............ 813-371-1163 
GA Atlanta, Electro Sis. ..•.....•....•..... 404-394-1122 
IN Fort Wayne, CC EIctms. ......•.....•. 317-255-1508 
IA Davenport, Electro Tech. ...•.....•.... 318-386-1134 
MO Baltimore, Faion Lott, Inc. ..•........... 301-744-4611 
MA Lexington, & ..•...............•....... 617-862-8230 
MA Wakefield, Kentronics ................. 617-246-0245 
MI Ypsilanti, Tamco, Inc. ...•.•........... 313-572-1950 
MN Minneapolis, Electro; Tech .......•.... 612-927·5878 
MO N. Kensas CIty, Welsler & Assocs. . . .. 314-394-4543 
MO Sl Louis, Welsler & Assocs. . . . . . . . . .. 314-394-4543 
NJ Clark, R. E Breuer Co. ................ 201-388-5045 
NM Albuquerque, Nelco EIctms. .......... 505-293-1399 
NY Port Washington, R E Breuer Co. .... 516-883-7810 
NY Rochester, Tech. Compa ............. 716-342-2406 
OR Portland, SPS Engrg. •....•..•........ 503-297-6919 
PA McKean, & ...............•........... 814-476-1376 
PA Willow Grove, Meldena SIs. ........•.. 215-857-7760 
NC Matthews; RG SIs. .....•........•..... 704-847-0049 
TN Chattonooga, Electro SIs. .•........•.. 615-267-4260 
TX Grapevine, Elctrn. Mklg. Assoc. ....... 817-481'7502 
TX Houston, Elctm. MkIg. Assoc. ......... 713-498-8120 
WA Redmond, SPS Elctrns. ............... 206-392-5264 

l.Dcal Distributors 
AZ Tempe, Anjon •.. . . • . . . . . . . . • . . . • . . . .. 602-894-1332 
AZ Tucson, Southwest SIs. ................ 602-628-1613 
CA Belmont, LO-OAN Elctrns. ..• . . . • . . ... 415-592-4600 
CA Corona, Konex Corp. . • . . . . . . . . . . . . . .. 714-371-1200 
CA Costa Mesa, Ascot .. : .... : .••. : ...... 714-557-3252 
CA Glandale, Remco ........ ,............ 714-558-3202 
CA Mountain View, Comett Elctrns. ....... 415-968-5420 
CA San Diego, Mann ..........• :......... &l 8-578-1550 
CA San Diego, R. David Miner,lnc. ....... 6"i,8-566-9891 
CA San Fernando, REMCO .....•........• 213-365-1176 
CA Santa Ana, Mann S.W. .........•...... 714-558-3202 
CA Santa Clara, Ascot .•••...............• 408-988-4991 
CA Sante Clara, Mann Elctms. .....•...... 408-986-6061 
CO Broomfield, Ascot ..................... 303-465-2346 
CO Denver, CSIO Intergrated Elctrns. .. . .. 303-893-9594 
FL Ft Lauderdale, Intertec Comps. . . . . . .. 305-975-8644 
FL Largo, Lo Dan Elctrns ...•............. 813-588-2651 
FL Longwood, Intertec Compa ........... 305-834-7777 
IL Arlington Hgts., Lo Dan Elctrns. ....... 312-398-5311 
IL Hoffman Estates, Intercoll1l .......... 312-843-2040 
IL Wheeling. Ascot ...................... 312-458-5750 
KS Shawnee, Basco EIctrns. ..•.......... 913-631-:i662 
KS Wichita, Radio. Inc. . ...•...•.......... 316-264-2798 
MA Canton, Elctm. Packaging eomPs. .... 617-821-2111 
MA Lowen, Bay State Wire & cable ....... 617-454-2444 
MI Southfield, LSI Mktg. ......•........... 313-356-7002 
MN Farmington, Tel-Tel<, Inc. .............. 612-460-6299 
MN Farmington Hills, Advent Elctrns. •..... 313-477-1650 
MN MinneapoHs, Glenmark . . . . . . . . . . . . . .. 612-941-4825 
MO ~ H.F. Signalling ......... 816-833;-4448 
NE LinCOln, Scott Elctrns. .....•........... 402-466-8221 
NE North Platte, Scott EIctms.. •........•.. 308-532-9260 
NE Omaha, Scott Elctms. ................. 402-734-6750 
NH Hampstead, Astrum EIctrns. ........... 603-328-5656 
NH Manchester, Components North .. . . .. 603-624-4661 
NJ Roselle, Lectron Inels. ...•............. 201-245-5658 
NM Albuquerque, Connecting Comps. ..... 505-345-8921 
NM Albuquerque, EIctm. Devices ......... 505-293-1935 
NY Ithac.a, OHM EIctms. .,................ 602-273-8408 
NY Port Washington, Connector Concepts 

. • . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . • . . . . •. 516-883-3800 
NY Rochester, EI.C. EIctrns. .. ;............ 718-544-4392 
OK Oklahoma CIty, Radio,lnc ............. 405-789-0741 
OK Tulsa, Radio, Inc. ..•..•.........•..... 918-587-9123 
OR Beaverton, Zepher Elctms. ......•..... 503-843-1960 
PA McKean, Advacom ...•............... 814-476-7774 

PA MontgoIrleryvIHe, PyttronIcs .....•..•.. 215-843-2650 
TX Addison, ConneclTek ., ..•••...•..•.. 214-238-7552 
WA SeatUe, Zepher EIctms. •.....••....... 208-241-1960 

KEL TEC FLORIDA. P.O. Box 2917, Ft Wanon Bch, FL 
32549, Tel: 904-651-9749, TWX: 51G-73G-7654; FSC No.: 
09062; EmpI.: 400 ................•............. Do1688 

l.Dca1 SaIe8 Offices & Reps 
. AZ Phoenix, J. Smith Assoc. .•••....••..•. 802-267-Q981 

CA Los Altos, StOut lnels. ................. 415-949-0440 
CA Los Angeles, Cain Technology ..•....• 213-477-9054 
CA Orange, CaIn Technology ............. 714-997-7311 
CO Colorado Springs, J. Smith Assoc. • . .. 303-597-5343 
FL Melbourne, V.P.r ..........•.•..••..•..• 305-727-3305 
FL Tampa, V.P.L ., .•........•••.•..•.....• 813-632-2041 
IN Ossian, Science Sis. .•.....•.........• 218-622-7363 
IA Cedar Rapids, Palatine SIs. ....•.....• 318-365-8071 
KS Goddard, Palatine Engrg. & Sis. ......• 316-788-5521 
KS Mission, Palatine Sis. .........•....... 913-631-Q555 
MD ellicott CIty, VPI ..•........•...•.••... 301-461-2525 
MA Needham Hgts., O'Sullivan & Murphy 

...•.....•..•......•...•.•. 617-448-4141/4142/4144 
MO Hazelwood, Palatine SIs. •.•.........•. 314-639-0600 
NJ Danville, MelI"O'MICS ..••.•••.• ,...... 201-625-5959 
NM Albuquerque, J. Smith Assoc. .••...... 505-265-3406 
NY MeMIIe, Metro MICS •..•......•.....•. 516-27t-8677 
OH Brunswick, Science Sis. ....•.....•.... 216-273-4429 
PA Montgomerysville, VPI .....•.....•.... 215-474-3200 
TX Richardson, Lear Assocs. ............. 214-231-5386 

KELTlON CORP, Viking Modules Div, 225 Crescent 
St, Waltham, MA 02154, Tel: 617-894-8700, Telex: 
948197; EmpI.: 75; SIs. Mgr: T. Chadurjian 

KEL TRON CORP, 225 Crescent St, Waftham, MA 02154, 
Tel: 617-894-8700, Telex: 9481.97; EmpL: 270; SIs. Mgr: 
Scott J. Shrier; Dist. Mgr: Scott J. Shrier 

KELTRON CORP., Walden Div. 225 CreScent SI., 
Wariham, MA 02154, Tel: 617-894-6700, Telex: 948197; 
Empl.: 225; SIs. Mgr: T. Chadu~ian 

KELVIN, 5919 Noble Ave, Van Nuys,CA 91411, Tel: 818-
782-6662, Telex: 65-1417; FSC No.: 19587; Empi.: 250; 
Sis. Mgr: R. A. Featherston ............... A.1882-1883 

Local Sales Offices & Reps 
AL Huntsville, Macro Mktg. ....•......••.. 205-883-9630 
AZ Tempe, Sunwest Mktg. ..•.•...•....•• 602-838-7586 
CA Mountain View, G. C. Woempner Co. .. 415-864-5454 
CA San Diego, Wes-K Assoc. .........•... 618-578-2040 
CA Van Nuys, W..sCK Assocs. ............ 213-988-3070 
CO Boulder, R-G En1prs. ..............•... 303-447-9211 
CT MiHord, TOdino Engrg. Sis. .....•.....• 203-874-8643 
FL Lighthouse Point, R C. Simon & Co. •. 3O~941-2757 
IL Deerfield, Wall Krueger ..•.•... :...... 312-945-3720 
Me Reisterstown, Massey Assocs. . . . . . . . .. 301-633-2039 
MA Needham Hgts., Todino Engrg. ...•.... 617-444-7925 
MI Birmingham, Forand SIs. .•..........•. 313-644-{)087 
MN Minneapolis, Parker Shoep . . . . . . • . . .. 612-934-5812 
NJ Medford, Jack McCoy Inc. . • . . . . . . . . .. 608-953-0770 
NY Fayetteville, Foster & Wager .......... 315-637-5427 
NY Great Neck, Trionic ...••.............. 516-466-2300 
NY Webster, Foster & Wager ........•.... 716-265-2072 
OH New Lebanon, J. N. Bailey & Assocs. 

.........•.. , ..•....................... 513-667-1325 
OR Beaverton, General EIctms. ........... 503-841-5288 
TX Austin; C. R Colvin Assocs. .••........ 512-474-8698 
TX Dallas, Stasco ........................ 214-238-4517 
TX Houston, C. R Colvin Assocs. . . . . . . .. 713-981-1262 
WA Renton, General Erc,tms. .....•...•.•. ; 206-228-9505 

KEMET, UNION CARBIDE CORPORATION, 
ELCTRNS. DIV., Components Dept, Box 5928, 
Greenville, SC 29806, Tel: 603-963'6348, Telex: 57.()496, 
TWX: 81G-287-2536; FSC No.: 31433;mulliple; SIs; Mgr: 
C. E VolP$: Dist. Mgr: J. A Bruorton ..... A.1106-1107 

Local Sales Offices & Reps 
AL Huntsville. Union Csrbide ...•.... : ...• 205-63G-l090 
AZ Tempe, Union Carbide ...•..•..•...•.• 602-631-2151 
CA CUlver CIty, Union Carbide .....•...... 213-588-6384 
CA Newport Beach, Union Carbide ......• 714-640-9320 
CA San Diego, Union Carbide .•.......... 618-560-0766 
CA Sante Clara, Union Carbide Elctrns. Div. 

•..•...............•. : . . . •. . . . . . . . . . . .. 4Q8.986-0424 
CO Englewood, Union carbide .•..•...•... 303-773.()494 
FL Ft Lauderdale, Union Carbide ....•... 305-731-2187 

KEMET, 

I(EITHLEY 
AUTHORIZED DISTRIBUTOR 

:~~:iSUNSHZNE 
THE SOURCE FOR METERS" TEST EQUIPMENT 

om-
1810 G .... t Avenu8iPhij;d.lpbie, PA 19115 

(215) 873·8500 in PA, NJ, DE 
8019 Belair RoadlBaitimo .... MD 21236 

(301) 661·5900 in MD, VA 

Local Dlreet Dlal PlIo_ 

(203) 583·9232 in Hartford, CT 
(203) 773·3441 in N_ ~ven. CT 

(302) 852·8585 in Wilmincton. DE 
(301) 821·5077 in Waah., DC Area 

(804) 627·4388 in Norfou.. VA 
(804) 649·1159 in Richmond, VA 

KEITHLEY 
DMM's and 

Temperature Meters 
Authorized Distributors 

.... , 

New and Used ElectroniC Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park, CA 91304. (818) 998-6500 . 

CALL US TOLL FREE 

1-800-732--3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 
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KEMET, Manuf8cturers and Sales Offices Directory 
Fl Orlando, Union Carbide ............... 305-655-8888 Fl Clearwater, Hall-Mark ................. 815-530-4543 
Fl Tainpa. Union Carbide ................ 813-672-1881 FL Fll.auderdale, HamlIton/Avnet Elctms. 
GA Norcross, Union Carbide EIctms. Dlv. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 305-971-2900 

................. , ..................... 404-441-7701 FL Fl Lauderdale, Time .................. 305-974-4800 
II. Schaumburg. UnIon Carbide 312-643-1030 FL HOllywood. Schweber EIcIms. ........ " 305-927-0511 
IN C8nne/, Union Carbide ......... : ...... 317-844-7756 FL Largo, BelI/GrahIIm .................. 813-541-4434 
IA C8der Rapids, Se!IeC Sis.' •.... : .•..••.•• 319-393-1114 FL Orlando, Hall-Mark Elctms. Corp. ....... 305-855-4020 
KS SheWnee MisSion, Union Caibide EICtms. Div. FL Orlando, Time ..•.•••..•.•.••.•••.•..• 305-841-6565 

. .. .. .. .. . .. . .. .. .. .. .. .. ..... .. .. .. .... 913-362-8004 FL Pompano Beach, Hall-Mark ..... .. ..... 305-971-9280 
MD Columbia, Union Carbide , ............ 301-992-5600 FL~·Petersburg. Hamilton/Avnet .... : .•. 813-576-3930 
MA Stoneham, Union Carbide , ............ 617-279-0400 FL Winter Park, Hamiiton/Avnet .......... 305-626-3888 
MI Uvonia, UlJiOn Carbide ................ 313-59Hl555 GA Norcross, Bell/Graham ........ : .... ,. 404-662-1l923 
MN Edina, Union Carbide ................. 612-929-4842 GA Norcrol!s.Hall-Mark EIctms. C6rp. .... 40+447-9000 
NY Uverpoo~'Unlon Garbide .............. 315-451-0720 GA No!cross. HamiHon/Avnel Elctms. .... 404-447-7500 
NY Tarrytown, Union Carbicle ............. 914-332-4000 GA Norcross, Schweber EIcIms. ......... ,' 404-449-9170 
NC Raleigh. Union Carbide ............... 919-872-2877 GA Norcross, Time ....................... 404-449-4448 
OH westervjle, Uniqn Carbide ............ 614-690-6688 IL Bensenville, HamiHon/Avnet .......... 31;!-860-8524 
OK TOIsa, UniOnCarbIde .................. 916-664-8592 IL Elk Grove, Pl~/Chlcago EIcIms. .. 312-437-9880 
PA Exton.,Union Carbide ........... , ..... 215-363-6310 IL Elk Grove Village, Belllnds. ........... 312-640-1.910 
SC, GreehVille, Union Carbide ......... :.' ... 803-242-5769 II:' Elk Grove Village. Schweber Elctms. .. 312-364-3750 
TXAustin, Union Carbide ...... ,:, ...... .. rS12-458-3181 IL Hoffman Emmes, 1ni"!J'8led .......... ::112-843-2040 
TX :Houston; Union Carbide Elctnis. Div ... 713-69(H)106 IL Wooddale, Hall-Mark ................. '312-660-3800 
TX Irving, Union G~de ............. :... 214-556-0009 IN Carme~ Hamilton/ Avnet Elctms. ...... 317-844-9333 
WA Kirtdand;Urilon Carbide ... , ............ 206-62&:4853 IN Fort Wayne, Bell/Graham ............ 219-423-3422 
W,A VancOUver, Union: ~bide EIctrns. Oiv. IN Indianapolis, Graham EIctrns. .•....... 317-634-6202 

.... ,:, .......................... ,.:., ... 206-695-1500 IN Indianapolis,Pior-lIndianapolis .... 317-849-7300 
PR Gl!aynabo, ISLA CARIBE Electr:o Sis. IN. La~yetle, Bell/Graham.: ............. 317-423:-5584 

..................................... 809-720-4430/5 IA Cedar Rapids, Bellinds. .............. 319-395-0730 
Can Edmonton; Alb., DeskIn Sis. COrP<' ..... 403-466-2106 IA C8der Rapids, HarniHon/Avnet ........ 319-362-4757 
Can Markham, Onl., Deskin Sis. carp. .... :. 416-475-1412 IA Cedar Rapids, Schweb8r EIctrns. ..... 319-373-1417-
Can Montreal, Que. Deskin SIs. COrP< ....... 514-331-2860 KS Lenexa. Hall-Mark Elctms. Corp. 913-689-4747 
Can Ottawa. On\., Deskin Sis. COrP< ........ 613-729-1099 KSOverland Park, Hamifton/Avnet EIctrns. 
Can Richmond, B;C., Deskin Sis. C6rp. ..... 604-273-4983 ....................................... 913-541-7922 

Local Distributors KS Ov""land PI<., Schwaber Elctrns. .....• 913-492-2921 
AL Huntsville, Hall-Mark Elctms. Corp. .... 205-637-8700 KY LeXington, Hamilton/Avnet ........... 606-259-1475 
AL Huntsville, HamiHon/ Avnet Elctms. ... 205-637-7210 MD Columbia, Hall-Mark EIctms. C6rp. 301-988-9600 
AL Huntsville, Schweller Elctrns. 20,5-882-2200 MD Columbia, HamiHon/ Avnet Elctrns. .... 301-995-3526 
AZ Phoenix, HaI~Mark Elctrns. Corp. ..... 602-437-1200 MD Columbia, Tims ....................... 301-964-3090 
AZ Phoenix, Schweber ................... 602-997-4874 MD Gailhersburg. Schweber EIcIms. ....... 301-840-5900 
AZ Tempe, Bell Inds. ...... :.,............ 602-966-7600 MA Bedford, Schweber EIctrns. .. .. .. .. ... 617-275-5100 
AZ Tempe, Fisher-Brownell .............. 602-967-1484' MA BiIIercfa,HaII-Mark .................... 617-935-9777 
AZ Tempe, Hamilton/Avnet I;:IcIms. ...... 602-231-5100 MA ~rtington, J. V. Elctms. 01 Boston ..... 617-273-4300 
CA Alhambra. Fisher-Brownell .... ; ... ',' .. ' 816-289-0255 MA Lexington, PIon_ /Harvey Elctms. ... 617-861-9200 
CA Anaheim, Time ..................... _ .. 714-937-1l91f MA Wobum, Hamilton/Avnet EIcIms. ...... 617-935-9700 
CA Canoga Park, Hall-Mark .............. 816-716-7300 MA Wobum, Time ........................ 617-935-8080 
CA Canoga Park, Schweber Elctms. ....... 213-999-4702 MI Ann Arbor, BeIl/GrSham .............. 313-971-9093 
CA Chatsworth, Avnet ............. : ....•.. 816-700-2600 MI Grand Rapids, HamiHon/ Avnet EIctrns. 
CA Chalsworth, HamiHon Electro SIS: ..... 618-700-6500 ..... , .. .. .. .. . .. .. .. . .. .. ..... .. • .. . .. . 616-243-6805 
CA Chalsworth, Integrated Elctms. ........ 213-996-2200 MI Uvonia, .Hamilton/ Avnet Elctms. ...... 313-522-4700 
CA Chalsworth, Time ..................... 818-991H2OO MI Livonia, Pioneer/Michigan Elctms. .... 313-525-1600 
CA Citrus Heights, Hall-Mark ............. 916-772-6600 MI Uvonia, Schweber Elctnis. ............ 313-525-'8100 
CA Costa Mesa, Avnst EIcIms. ........... 714-754-6111 MN Bloomington, Hall-Mark Elctms. Corp. 
CA Costa Mesa; Hamilton/ Avnet E1ctms. .. .. . .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. .... 612-854-3223 

.. .. .. .. . .. .. ,- ............... , . .. ... ... 714-841-4112 MN Bloomington, Time .... .. .. .. .. .. .. ... 612-944-9192 
CA Culver City. Hamifton Electro Sis. ..... 213-558-2662 MN Ed' Sch eber Elct 612 941 5280 
CA Culver City, Hamilton Electro SIs. (Corp. Off.) Ina, w, ms.. • . . . . . . . . . . . - -

MN Minneapons, Meril Elctms. Corp. •..... 612-546-5383 
.. .. .. . ..... .. .. .. .. .. .. .. . .. .. . .. . .. ... 213-558-2662 MN Minnetonka, HamiHon/ Avnet Elctms. .. 612-932-0600 

CA CiJlverCity, HamiHon/Avnet ............ 214-558-2863 MN Minnetonka,. Pioneer/Twin Cilies Elctms. 
CA EI Segundo, HaI~Mark ................ 213-643-9101 .......................... ".. . .. .. . .. ... 612-935-5444 
CA Garden Grove, Belllnds. .............. 714-22Q-0681 MO Earth City, HamiHon/ Avnet' Elctrns. ... 314-344-1200 
CA Gardena, Bellinds. ................... 213-515-1800 MO Earth City, Schweber Elctms. 314-739-0526 
CA I,rvinl',lritegratect .............. , ..... :. 714-6eo-l055 . MO Maryland Hgts., Hall-Mark Elctms. eoip. 
CA Irvine, Schweber EIcIms. .............. 714-863-0256 ....................................... 3\4-291-5350 
CA Ontarie,HamiHon/Avnet ............... 714-989-8801 MO Stlouis, Time ........................ 314-391-6444 
CA RosevilIe,BelIInds. ................... 916-969-3100 NH M hest H '1ton/A et 603-624-9400 
. CA Sacramento, HamiHon/ Alinet Elctms. anc er, IIIT1I vn, ....... , . 

. ..... .. . .. .. .. . .. .. .. .. .. .. . .. .. .... .... 916-848-3227 NH Manchester, Schweber .. '.' ...... ,.... 603-625-2250 
CA Sacramento,lntegrated ............... 916-424-5297 NJ Cherty Hill, HamiHon/AvnetEIcIrns. ... 809-424-0100 

NJ Fairtleld, Hall-Mark Elctms. Corp. ...... 201-575-4415 
CA Sacramento, Schw"!Jer Elctrns. ....... 916-929-9732 NJ. Fairfield, HamiHon/Avnel Elctms. ..... 201-575-3390 
CA San Diego; Belllnds. ................... 619-266-1277 nnn 
CA San Diego, Fisher-Brownell 619-560-8545 NJ Fairfield, Schweber'ElcIms. ........... 201-227-7""", 
CA San DiegO, Hall-Mark EIctrns. Corp. .... 619-266-1201 NJ Mt Laurel, Hall-Mark Electms. ........ 809-235-1900 
CA San Diego, HamiHon/Avnet Elctms. ... 619-571-7500 NJ Perth Amboy, Arm Bar Inds. .......... 201-442-0990 
CA San.Diego, Schweber .; ................ 619-450-0454 NJ Pine Brook. Pioneer/Harvey Elctms. .. 201-227-1262 
CA San Diego, Time .......... : .. , .... ,' ... 619-566-1331 NM Albuquerque. AIIi~ EIctmS. ........ 505-292-3360 
.CA San Jose. HaI~Mark .................. 406-946-0900 NM AI~que, Bell Inds.. .. .. ' ........... : 505-292-2700 
CA San Jose, Integrated .................. 406-263-1100 NM Albuquerque, HamiHon/A~'Elctr"ll-· 
CA SanJose,SchwelierEIclrns.' .......... 406-746-4700 ........................... .': ......... " 505-765-1500 
CA Santa Clara, Fisher-Brownell' .......... 406-986-6041 NY Buffalo,SummilDistrs. ................ 7'16-884-3450 
CA Sunnyvale, BeIlIndS. (Corp. Off.) ...... 406-734-8570 NY Central Islip. Semi Cap ....... .' ..... : .. 516-582-4400 
CA Sunnyvale, Hamilkin/Avnet Elctms. ... ,406-74~3355 NY E. Syracuse, HamiHon/Av~et EIctrns. 
'CA . Sunnyvale, Tims ..... : .................. 406-734-9888 ................. : ..................... 315-437-2642 
ciA Thousand Oaks, Belllnds. ............ 805-499-8621' NY' 'Hauppauge, Jaco Elctms. : ............ 51&.27.3-5500 
CA Torrance, Time ....... ,. .............. 213-32Q-0880 NY 'HaupPauge, Time ..................... 516-273-0100 
CA Tustin, Hall-Mark ...... ~ .............. 714-669-4700 NY RocheSter, H8miHon/AvnetEIctrns. ... 7t6-475-9130 
CO DE!"ver, Integraljld ....... , .... ; . .. .... 303-292-6121 NY Rochester, Schweber Elctms. ... :..... 716-424-2222 
CO Englewood, Hall,Mark EICtrns .. Corp. .. 303-694-1662 NY Rochester, SummR Distrs. .. ....... : .. 716-334-8110 
CO Englewood, HamiRoniAvnet Elctms. .. 303-740-1000 NY Ronkonkoma, Hall-Mark .............. : '516-737;-0600 
CO Englewood,$Cllweber .,' .............. 303-799-0256 NY Westbury, Schweber Elctms. .......... 516-334-7474 
CO Englewood, Time .................... , .. 303-799-8851 NY Westbury, Schweber Elctms. (Corp. Off.) 
CO Wheatridge,' Bellinds. ................. 303-424-1985 ....................................... 51&.334-7474 
CT Cheshire, Tiine ............ \.. .. .. .. ... 203-271-3200 NC Greensboro, Golden .................. 919-373-0036 
CT Danbury, HamiHon/Avnet Elclms. ..... 203-797-1100 NC Raleigh, Hall-Mark Elctms. C6rp. ...... 91e:.872-0712 
CT Danbury, Schweber Elctrns. ........... 203-748-7080 NC Raleigh, Hamilton/Avnet Elctms ...... 919-876-0619 
CT Wallingford, Hall-Mark ....... . . . . . . • .. 203-269-0100 NC Raleigh, Schweber Elctrns. ... . . . . . . .. 919-876-0000 
FL AHamont'l Springs, Schweber Elctrns. OH Beachwood, Schwaber Elctms. ........ 216-464-2970 

...................................... . 305-331-7555 OH Cincinnati, Bell/Graham .............. 513-772-1661 

OH CInctmaU, HaI~ .................• 513-563-5980 
OH Cleveland, PIoneer/Cleveland EIcIms. 

•..••.•..••••.•••..••••..•...•.•.•.•... 216-587-3600 
OH Columbua. Bell/Graham .: .••.••..•.•• 614-895-1590 
OH Dayton. Ben Inds. .•...•••...•....•.•.• 513-434-6231 
OH Dayton. Hamilton/Avnet EIcims. .•. '" 513-433-0iI10 
OH Dayton, Plon_/Dayton EIctms. .•.•.• 513-236-9900 
OH Dayton. Schweber EIcIms. .••....•••.. 513-431H 800 
OH Solon. Hall-Mark EIctms. COrp. •.•.••.• 216-349-4632. 
OH Warrensville, Hamiltonl.AvneI ... , .•.••. 216-631-3500 
OH W4I8terville, HalI-Mark EIcIms. cO.p. ... ·614-691-4555 
OH W4I8terville, H8miIton/A~ ..•.•...•. 614-:436-5651 
OK Tulsa, Hall-Mark EIcIms. C6rp. .•...•.. 918-665-3200 
OK Tulsa, Schweber EIcIms. ....•......•. '. 916-622-8000 
OR Lake Oswego, BeIlIndS. ..• . • . . . . • . • .. 503-241-4115 
OR Lake Oswego, Hamilton/ Avnet EIcIms. 

· ...•..•.•....... :. • • . . • . • . . . • . . . . . . • .. 503-635-7650 
OR. Portland, Time ..•.••...•••..•...••..•. 503-664-3780 
PA Horsham, Schweber EIcIms. .......... '215-441-0600 
PA King 01 Prussia, Time ................. 215-337-0900 
PA PIttsburgh.' Hamilton/Avnet ............ 412-261-4150 
PA PIttsburgh. PIoneer/PIttsburgh Elctms. 

• .. . .. . .. . .. .. .. . .. . .. .. .. . . .. . .. .. .... 412-762-2300 
PA Pittsburgh. Schweber EIcIms. ......... 412-762-1600 
TN Nashville,.BeIi/Graham ............... 615-242.2662 
TX Austin, Hall-Mark Elctms. Corp ........ 512-256-6646 
TX Austin, Hami~on/Avnel Elctms. 512-637-6911 
TX Austin, Schweber EIcIIns. . . . . . . . . . • . . .. 512-456-6253 
TX C8rr01~on. Tune ...................... 214-241-7441 
TX Dallas, Hall-Mark ..................... 214-34H147 
i'X Dallas. Hall-Mark EIct'!'s. C6rp. (C6rp. Off.) 

· ............... :. .. . .. . ........ . ...... 214-343-5000 
TX Dallas. PIoneer/Dallas Elctms. ........ 214-386-7300 
TX Dallas, Schweber Elctms. .... :: ........ : .. 214-661-5010 
TX Houston. Hall-Mark Elctrns. Corp. ..... 713-781-6100 
TX Houston, Hamilton/Avnet EIcIms. ..... 713-975-3516 
TX Houston, Schweber EIctrns. ........... 713-784-3600 
TX Irving. HamiHon/Avne\ Elctrns. ......... 214-659-4111 
'TX Richardson, Fisher-Brownell ....... , .. 214-235-3177 
TX Richardson, Jaco Elctms. ............. 214-235-9575 
UT SaH Lake City,'BeIlInds. .............. 801-972-6989 
UT SaH L,ake City, Hamilton/ Avnet EIctrns. 

• ••• < ••••••••••••• '. • • • • • • • • • • • • • • • • • • •• 801-972-2600 
UT SaH Lake City, Integrated ............. 891-296-1869 
WA Bellevue, Bellinds. ................... 206-747-1515 
WA Bellevue, Hamilton/ Avnet Elctrns. ..... -206-453-5845 

WA Bellevue, loIegrated Elctms. ............ ·206-455-2727 
WA Red!nond, Time ...... .. .. .. . .. . • . .... 206-862-1600 
WI Brookfield, Schweber Elctrns. ......... 41.4-784-9020 
WI New Berlin, Hall-Mark Elctrns. C6rp. .. 414-797-7844 . 
WI New Berfin,'HamiHon/Avnel Elctrns. ... 414-784-4510 
WI Waukesha, Bellinds. ................. 414-547-8879 
Can .Calgary, HamiHon/ Avnet ... ,.......... 403-230-3566 
Can Montreal, Hamilton/Avnet ............ 514-331-6443 
Can • Ottowa, HamiHon/ Avnet ....... ,....... 613-226-1700 
Can ·Toronto, HamiHon/ Avnet ............. 416-677-7432 

KEMLITE LABS., INC .. 1819 W. Grand Ave., Chicago, IL 
60622, Tel: 312-829-6050; Empj.: 65' Sis. Mgr:' J.V. 
Daniels 

KEMTRON CIRCUITS & ELCTRNS.rCQRP., 48 Merrick 
Rd, Rockville:Centre, NY 11570, Tel: 516-766-2772; Empl.: 
7; Sis. 'Mgr: Wafter Carlock 

KENCO INDUSTRIES, INC., Elctrn. Chemicals Div .. 
P.O. Box 88500, Anania, GA 30338, irel: 404-475-6)00, 
Telex: 297114; Empl.: 25; SIs. Mgr: J: RothenbaCh 

MS. KENNEDY CORP. Sub olHybrilonicS,- Inc., 8170 
Tho"1'SOO Rd, Clay, NY 13041, Tel: 315-699-9201, TWX: 
710-541-0465; FSC No.: 51651; Empl: 41;S/s.MgT: Greg 
Overand 

Local Sales Ottices & RePs 
NJ Hasbrouck Heights, Conl>-Tech SIs. .. 201-2~7400 
NY Long Island, Comp-Tech sIS. .. : ..... ,,516-593-2628 

KENSOL WIRE MARKING, Kensal OlSenmark Inc., 40 
Melville Park Road, Melville, NY 11747, Tel: 516-694-7773, 
Tele.x: 510-224-6418; SIS. MgT: Tony' FiOrey 

KEN"TRON MFG. INC. 1204 Industrial Dr., OWensboro, 
KY 42301, Tel: 502-684-0431, Telex: 20-4305; EmpL: 100; 
SIs. Mgr: J. Douglas 

KENYON MAGNETICS, 1040 Grand SI, Hoboken,NJ 
07030, Tel: 201-796-6511; FSC No.: 54194;.Empl.:47; SIs. 
MgT: J. R. SieQeJ . 
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Manufacturers and Sales Offices Directory 

~ KEPCO~ 
KEPCO, INC., 131-38 Sanford Ave., Flushing. NY 11352, 

Tel: 718-461-7000, 1WX: 710-582-2631; En'lJI.: 250; Sis. 
Mgr: Paul Birman; DI8I. Mgr: Paul Birman 
.•............................•............ 001689·1714 

Local Sales OffIces & Reps 
AL Huntsville, J. L Highsmith Co. ......... 205-53&-6666 
AZ. Phoenix, J. F. Hurlbut Co. .......•..... 602-952-2079 
CA Los Angeles, Wmdsor Dynamics •..... 818-990-4173 
CA San Diego, Windsor Dynamics ........ 619-452-1891 
CA San Francisco, N-S Assocs. .......... 415-851-2703 
CO Denver, J. F. Hurlbui Co. .............. 303-279-7796 
CT Farmington, R. Perron Co. . ........• " 203-673-4825 
FL Boca Raton, J. L Highsmith Co. ....... 305-368-9194 
FL Orlando, J. L HighsrTith Co. .... . . . . .. 30.5-422-5794 
GA Tucker, J. L Highsmith Co. ..•......... 404-493-1055 
IL Chicago, Century Elctms. ............. 312-777-970.0. 
IN Noblesville, Century Elclms. .......... 317-849-2026 
KS Shawnee, ATECH ..... , .............. 913-266-9644 
MD Burtonsville, Eastern Instrmn. ......... 30.1-384-8500 
MA Needham, R. Perron Co. .............. 617-449-6162 
MI Detroit Carter McCormic & Peirce .... 313-477-7700 
MN Minneapolis, E.C. Elclm. SIs. .......... 612-631-0.229 
MO St. LOuis, ATECH ..................... 314-576-2894 
NH Dover, R. Perron & Co. ................. 603-742-2321 
NJ Woodcliff Lake, Eastern Instrmn ...... 201-664-090.7 
NM Albuquerque, Techn. Mktg. Assoc. .... 505-345-8921 
NY Rochester, NACO Elclms. Corp. .. . ... 716-223-4490 
NY Syracuse, NACO Elclms. Corp. ....... 315-699-2651 
NY Utica NACO Elclms. Corp. ............ 315-732'1801 
NC Chartotte, J. L Highsmith Co. ......... 704-527-2382 
OH Cleveland, Carter McCormic & Peirce 

............................ , .......... 216-779-5100 
OH Dayton, Carter McCormic & Peirce .... 513-836-0951 
OR Portland, H. Levinson ................. 503-245-1902 
PA Bensalem, Eastern Instrrnn. ...•... ..... 215-245-6660 
PA Pittsburgh, Carter McCormic & Peirce 

....................................... 412-372-4415 
TX Austin, Alrep Elclms. .................. 512-327-()778 
TX Dallas, Airep EIcIms. .................. 214-349-4360. 
TX Houston, Airep Elctrns. .•......•....... 713-944-2055 
UT Seh Lake C~y, J. F. Hurlbut Co ........ 601-531-7472 
VA Richmond, J. L Highsmith Co. ........ 604-745-5555 
WA. Seattle, H. Levinson Co. ..... .. .. .. ... 206-382-130.0. 
WI Milwaukee, Century Elctins. Sis. ...... 414-645-3880 

KEPRO CIRCUIT SV8., 630. Axminister Dr., Fenton, Me 
63026, Tel: 314-343-1630.; EmpI.: 15; SIs. Mgr: Jeff R. Keil; 
Dis!. Mgr: Jeff R..Keil 

KESSLER·ELUS PRODS., 120 1st Ave., Atlantic 
Higl;llands; NJ 0.7716, Tel: 201-291-0.500., 800-631-2165, 
Telex:' 13-2496; FSC No.: 28222;·Empl.: 85; SIs. Mgr: 
Frank Vogt; DI8I. Mgr: Debbie Santelli '" 001124·1125 

Local Distributors 
Me St Louis, ISL ......................... 314-535-5760 
AL Birmingham, Industrial Elctrl. Supp. .... 205-956-8504 
AL Dothan, !'J~Phase Elec. Supp. Co ...... 205-793-2313 
AZ. Phoenix, Grayber Elec. Co., Inc •...... 602-269-2131 
AZ. Phoenix, KeystOl1$ Electro Sis. ........ 602-995-3005 
AZ. Phoenix, Metermas1er ...•.....•...... 6D2-437c1425 
AZ. Tucson, Trident Instr. SVC9. . ...... ,... 60.2-790-0343 
AR Little Rock, Drives and Elec. .......... 501,568-8800 
CA Burbank, AI~hase Elec. Supp. Co. . .. 213-843-4111 
CA Dublin, Standard Meter Lab, Inc. .. . . .. 415-828-4637 
CA Fresno, Alfied Elec. MoIor Svc. .......• 209-486-4222 
CA Irvine, Metercrafl ...................... 714-261-7135 
CA Los Angeles, E.IL Instrs. .............. 213-665-70.20 
CA Los Angeles, Grayber EIec. Co. Inc ... 213-265-7000 
CA Los Angeles, M8\ermaster .•.....•..•. 213-665-4340 
CA Oakland, Western Electro-Mechanical 

. .. . . .. . . . . . . . . . . .. . . .. . .. . .. . . . . . .. . .. 415-452-1936 
CA Palo 'Mo, Metermaster ............... 415-968-Q313 
CA Riverside, California Whls. . . . . . . . . . . .. 213-268-0550. 
CA San Diego, Metermaster .............. 619-560.4841 
CA Santa Clara, EI.L Instrs. .............. 40.8-727-0396 
CA Santa Monica, Master Oislrs. .......... 213-452-1229 
CA South San Francisco, Graybar Elec. Supp., Inc. 

....................................... 415-871-7000 

co Denver, E.LL Insco .. .. .. .. .. . .. . .. ... 303-534-4160. 
CO Denver, Grayber EIec. Co., Inc. •......• 303-458-7770. 
CT Middletown, E.IL Inslrs. ....•.......... 203-346-6646 
CT Southington, Electro Mach. Drives, Inc. 

.... .. .. . .. .. . .. . . . .. .. . . . . . .. .. . .. . ... 203-621-7335 
FL Canfonrnent, C.B. Metcalf ...•....•.... 904-968-5500 
FL Ft Lauderdale, Electronic Dvcs. & Controls 

. .. . .. . . . . . . .. .. . .. . .. .. .. . . .. .. . .. . ... 305-974-2500 
FL Ft Lauderdale, McDonald Distr. of Fia. 

.. . .. . . .. . .. .. • .. .. . .. .. .. . . .. .. .. . .. .. 30.5-563-1255 
FL Ft Lauderdale, Power & Pumps .•..•.. 30.5-568-3261 
FL Jacksonville, Graybar Elec. Co. Inc. .:. 904-356-7611 
FL Jacksonville, Power & Pumps ......... 904-356-5881 
FL Orlando, Power & Pumps ............. 305-643-7400 
FL Palm Bay, E.IL Inslrs. .....•........... 30.5-725-8300 
FL Perrine, Graybar EIec. Co., Inc. ........ 305-232-1530. 
FL Tampa, Chemco EIec. Supp. .......... 813-821-8611 
FL Tampa, Graybar Elec. Co., Inc. ........ 813-253-6661 
GA Albany, Weatherbee Elec. Supp. Co. .. 912-883-2034 
GA Atlanta, Graybar EIec. Co., Inc. .. . . . . .. 404-892-6950 
GA Columbus, Weatherbee Iods. Elec. Supp. 

.. .. . . .. . .. . .. .. .. . .. .. . . .. .. .. . .. . .. .. 404-568-0.157 
GA Norcross, AA Elec. . ......... ,......... 404-449-8670. 
GA Norcross, Metermaster .. .. .. . .. .. . ... 404-446-0166 
HI Honolulu, Process Valve & Control ... Il08-848-0337 
10 Pocatello, Consolidated Elec. Dislrs. .. 20.8-232-2585 
II. Aurora, Englewood Elec. Supp. ....... 312-897-9296 
IL Barkeley, Tara Prods. .................. 312-449-6436 
Il Bridgeview, EI.L Inslrs. ............... 312-430-2292 
Il Chicago, EnglewoOd Elec. Supp. ...... 312-376-6750 
II. Chicago, Newark Elctrns. .. .. .. .. . .... 312-638-4411 
IL Crystal Lake, Englewood EIec. Supp. .. 815-459-6500 
II.. Decatur, Englewood EIec. Supp. .. .... 217-975-7300 
Il Des Plaines, Englewood EIec. Supp. .. 312-299-3300 
IL Downers Grove, Neuco, Inc. ...... .... 312-960-3800 
IL HoHman Estates, Englewood Elec. Supp. 

.........................•............. 312-662-2424 
IL nasca, Metermas1er ................... 312-251-0606 
IL Joliet, Englewood EIec. Supp. ......... 815-725-3900 
IL Kankakee, Blitz Elec. Supp. Co. ..... •. 815-933-5536 
IL LaSalle, Complete IndL Entprs. ........ 815-244-1485 
IL Markham, Englewood Elec. Supp. ..... 312-596-3440. 
IL Melrose Park, Grayber Elec. Co., Inc. .. 312-287~77oo 
IL Oak Brook, Englewood EIec. Supp.' .•. 312-626-3232 
IL Peoria, Tecco, Inc. .................... 309-692-2312 
IL peru, Englewood EIec. Supp. ......... 815-223-2650 
IL Rockford, Englewood EIec. Supp. ,.... 815-226-6750. 
IL Wood Dale, Electro-Kinetics ........•. 312-595-6700 
IN Columbus, Kirby Risk Supp. Co. .. .... 812-372-8431 
IN East Chicago. Englewood Elec. Supp. 

. .. . .. .. . . .. . . .. .. .. .. . .. .. . . . . . . . . .. .. 219-396-6800 
IN Evansville, Hutch & Sons, Inc. . . ... . .. 812-425-7201 
IN Indianapolis, Bryat Controls ........... 317-784-0261 
IN IndianapoHs, ELL Instrs. .............. 317-545-1373 
IN Indianapolis, Englewood EIec. Supp. .. 317-638-6421 
IN Indianapolis, Neff Elctm. Technlgs. .... 317-872-3116 
IN South Band, Englewood E1ec. Supp. .. 219-233-8233 
KV Edgewood, AC/OC ................... 606-34H)33D 
KY LouisvHle, ElL Inslrs. ................. 50.2-454-3420 
LA Baton Rouge, Nunn-IC Elec. Supp. Co. 

.• . .. ..•.. .. .... . . . . •.. .. . . .. .. . .. . .. .. 504-927-6470. 
LA Harvey, Nurin-IC E1ec. Supp. Co. ...... 504-341-4281 
LA New Orleans.lndustriai'lnstr. Works .. 504-733-8355 
LA West Monroe, Brooks Elctms. .... :.... 318-323-0344 
LA West Monroe, Weaks Supp. Co. ....... 318-323-9831 
Me Baltimore, Dorman EIec. Supp. Co. Inc. 

....................................... 30.1-727-0710. 
Me Gaithersburg, Pioneer Gaithersburg ... 3DI-921-D66D 
MD Glen Bumie, EJ Varholy Sons, Inc. ..•. 30.1-760-3344 
MD Sparks, ElL Inslrs. ............. : .. ... 30.1-771-4800 
MA Billerica, Metermaster ................. 617-523-2560 
MA Boston, Grayber EIec. Co. Inc. ........ 617-482-9320. 
MA Burlington, E.I.L Instrs ................ 617-272-9450 
MA W. Springfield, Control Engrg ......... 413-781-1.330. 
MI Adrian, Englewood Elec. Supp. ........ '517-265-.5148 
MI Battle Creek, Englewood Elec. Supp. .. 616-968-3336 
MI Cadillac, Ackerman EIctrL Supp. ....... 616-775-9734 
MI cno, Control Dves. .................... 313-686-2410. 
MI Coldwater, Englewood EIec. Supp. .... 517-278-7395 
MI Grand Rapids, Ackerman EIcIri. Supp. 

.. .. . .. .. • . . .. .. .. .. . .. . .. . .. . .. .. .. .... 616-459-8327 
MI JackSOn, Englewood EIec. Supp. ...... 517-782-7121 
MI Negaunee, Northwest Ele<i Supp. ..... 906-226-9050. 
MI Sterling Heights, Esco Svcs. .......... 313-254-3367 
MN Bloomington, NWR ........ ". .. .. .... 612-854-7329 
MN Hibbing, NWR .. .. . .. . .. .. . .. .. .. .. ... 216-262-5228 
MN MinneepofiS; DOT EIcIms. ............ 612-86\-3343 
MN Minneepofis, Graybar EIec. Co., Inc. ... 612-721-3545 
MO Fenton, Hi-Tech Elec. Inc. ...... .. .... 314-343-6060 
MO Joplin, Covert Elec. Machinery, inc. ... 417-823-4827 
MO Kansas~, Grayber Elec. Co., 1"9 .... 81.6-221-1644 
Me> Kansas City, ISL ...................... 816-333-6589 
MO St Louis, Grayber EIec. Co., Inc. ...... 314-531-4700 
NJ Green Brook, ApparatuS ElclrL Supp. .. 201-752-8400. 
NJ Paterson, Feldman Bros. .............. 201-742-7329 
. NJ Pennsauken, E I. L Instrs. ............ 609-488-0474 
NY Albany, Niagara Elec. Sis. Co. ......... 516-869-0130 

KEUFFE 
NY Bohemia, In-Control . .. .. . .. .. .. • .. ... 516-587-6800 
NY Buffalo, Niagara EIec. SIs. Co. ......... 716-886-4000 
NY East Syracuse, Niagara EIEKi. SIs. Co. . 

.. ; .................................... 315-437-1658 
NY Elmira, Brady Supp. ................... 607-733-8591 
NY Floral Park, Elernco Indl. Svc. Corp. ... 718-343-8166 
NY Hauppauge, E.LL Instrs. ............... 516-231-6333 
NY Long Island City, Grayber Elec. Co., Inc. 

..................................... ,. 212-392-2000 
NY Maspeth, Babco, Inc. .................. 212-446-5120' 
NY Rochester, EI.C. ...................... 718-544-4392 
NY Rochester, ElL Instrs. ................ 716-427-8000 
NY Rochester, Niagara E1ec. SIs. Co ...... 716-271-1223 
NY Rockaway Park, MetropoHtan Sis. .•... 212-634-3100 
NY Walworth, Elernco IndL Svc. Corp. ...•. 315-986-4268 
NC Ashville, Electrical Supp. 'Co. of NC ... 704-255-6699. 
NC Chartotte, Carofina Elec. Supp. Co. .... 704-333-7526 
NC Chartotte, Count Inc. .. .. .. .. .. • .. .... 704-392-7496 
NC Gastonia, J.M.T. EIctms. .............. 704-667-4401 
OH Akron, Sake E1ec. ..................... 216-253-2141 
OH Chagrin Falls, RPM Sis. ............... 216-247-3295 
OH Cincinnati, Graybar Elec. Co., Inc. ..... 513-821-0600 
OH Cleveland, Metermaster ............... 216-651-4100 
OH Cleveland, Pioneer Std. ............... 216-587-3600 
OH Dayton, E.IL Instrs. ................... 513-435-2134 
OH Dayton, Pioneer.Dayton .............. 513-236-9900 
OH Dayton, Pioneer SId. .................. 513-236-9900 
OH Deliance,Nor\hwest Elec. Controls . .. 216-253-2141 

,OH Media, Reeves Assocs., Inc. ........... 215-566-6709 
OHSandusky, Sandusky EIec., Inc. .. .. ... 419-825-4915 
OH Solon, Midland EIec. : ................. 216-248-3800 
OK Tulsa, Tri-state InBlr. Labs, Inc. .. . . . .. 91 B-83B-02B6 
OR Portland, Westcon, Inc. ....... .. . .. ... 503-283-0132 
PA Easton, Strokes Elec. Supp. Co., Inc. .. 215-258-7206 
PA Exton, Valley Assocs. ................. 215-363-8979 
PA Havertown, Quarracino Oistrs. ........ 215-449-7500 
PA Philadelphia, Graybar Elec. Co. Inc.' ... 215-336-2211 
PA Pittsburgh, CAM. Instnnn .... . . . . . . .. 412-762-3770. 
PA Pittsburgh, E.LL Instrs ................ 412-731-5230 
PA Pittsburgh, Graybar EIec. Co. Inc. ..... 412-323-0600 
PA Upper Darby, EIectro-Pak Co. ......... 215-788-3150 
SC Columbia, Control Specialist .......... 803-254-6087 
TN Chattanooga, Engineering Grp.lnc .... 615-757-7781 
TN JackSOn, L & H EIec. Supp. ........... 90.1-423-0.136 
TN M"",phis, Grayber EIec. Co. Inc ....... 901-274-7150 
TN Nashville, A A EIec. ................... 615-832-8632 
TX Baaumon~ Nunn EIec. Supp. Co. ...... 40.9-642-5600 
TX. Corpus Christie, Nunn Elec. SUPP. Co. 

· ................•.•......•...... " . ... 512-664-0311 
TX Dallas, ElL Instrs. ,................... 214-931-1236 
TX Dallas, Grayber EIec. Co., Inc. ......... 214-744-1421 
TX Freeport, Nunn-Reichardt Elec. Supp. 

· .. . . . .. .. .. . .. . .. .. . . .. . . . . .. .. . .. . ... 713-233-0.221' 
TX Garland, MeteiTnaster ................. 214-271-5871 
TX Houston, E.IL Inslrs. .................. 713-271-3100 
TX Houston, Force Elctrns. ............... 713-561-8644 
TX Houston, Nunn EIec. Supp. Co. ... . . .. 713-676-0.100 
TX Houston, Quality Instrs. ............... 71 ~524-0528 
TX Irving, Force Elctms. .•.....•.......... 214-438-5700 
UT Dram, Amfac Elec. Supp. Co. .......... 601-224-5555 
UT Fillmore, Stuart EIec. Supp. , ....•...... 601-743-5861 
UT San Lake ~, Sta'Srt Elec. Sup!>. ...•. 80.1-466-6603 
VA Alexandria, E.IL Inslrs. ................ 703-589-2611 
VA Harrisonburg, Electrical Whlsrs. ....... 703-434-1751 
VA Richmond, Graybar Elec. Co., Inc ...... 604-359-1381 
VA Richmond, GE Supp. ....... , ......... 804-358-4941 
VA Virginia Beach, E.IL Instrs. ............ 804-499-3746 
WA Kent, C. B. Parsons ................... 206-762-7373 
WA Saattle, E.I.L Inslrs. .•....•............ 206-782-0880 
WA Saeffle, Graybar EIec. Co. Inc. ........ 206-292-4848 
WI Fond du Lac, Englewood EIec. Supp. 

· . . . . .. . .. . . . . .. .. . . . .. . . . .. . ... . . .. . .. 414-922-4240 
WI Green Bay, Englewood EIec. Supp. ... 414-336-8002 
WI Manitowoc, Englewood Elec. Supp. ... 414-664-6653 
WI New Berlin, G. S. Hydraulic Sis., Inc. ... 414-788-0.100 
WI Oconomowoc, Alias Inslrs. ............ 414-387-8759 
WI Schofield, Englewood Elec. Supp. ...... 715-359-0454 

KESTER SOLDER DIV.4201 Wrightwood Ave., 
Chicago, Il 60839, Tel: 312-235-1800; En1pL: 350.; SIs. 
Mgr: Mack J. Haraburd .................. <:01096,1740 

Local Sales OffIces & Reps 
CA Anaheim .. . .. .. . .. .. .. .. . .. .. .. . .. ... .714-871-0280. 
NJ Newark. .. .. .. .. .. .. . .. .. . .. .. .. ... ... 201-589-0246 

KEUFFEL & ESSER CO. 900 Lanidex Plaza, Parsippany, 
NJ. 0.70.54, Tel: 201-428-7000, Telex: 136425; Empl: 1800 
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WE SHlFPROOVCT&..NOT PROPUSES 

(3KEVSTONE 
E lEe T RON I esc 0 R P. 

49 Bleecker Street. 'New York, NY t0012 
TeL (212) 475-4600 nx: 3.5-3700 

Manufacturers and sales' Offices Directory 
KEVlIN MICROWAVE CORP. 26 Conn St. Woburn, MA 

01801, Tei: 617-935-4800, TWX: 71~1239; FSC No.: 
25634; SI8. Mgr: James E. Riley 

KEY AN INos., INC. P.O. Box 1228, Middleboro, MA 02346, 

Tel: 617-947-7719; EmpL: 11; SI8. Mgr: Bob Oldro; Dist . 
. Mgr: Dari CUrran '. 

KEYSTONE ElCTRNS. CORP., 49 Bleecker' St. N&w 
KEYEX;J. B. Man COIp., 838 S. Main St. Hampsteed. MD york; NY'10012; Tel: 2124i5-4600, Telex: 35-3700; FSC 

21074, Tel: 301-239-6777; SI8. Mgr: Karl M. Yalovitz; Dist. No.: 91833;EmpL: 80; SI8. Mgr; J. Magnuson; .Dist. Mgr: 
Mgr; KSrtM. Yal\WlIz Chai1eS GOld 

~ 
.. 

'Ke' ···stone 
. ", CARBON COMPANY 

KEYSTONE CAf:jBON, Thennlstor DiV~St Marys, 
PA 15857, Tel: 814-~81:1591, Telex: 914517; FSC No.; 

'. 75-263; EmpL: 1200; SI8. Mgr: John A Brock; Dist. Mgr: 
John A Brock .............................. Ba1752-1755 

Local siiIes Offices & Reps , 
NC NcR~,.DHRMk1g. ................ 919-781~1961 
CA .Redwood City, Hickey lneis. SIs. ....... 415-368-3849 

CA san Diego. EI Dorado SIs.; ............. 619-565-9112 

CA Santa Ana, EI Dorado Sis. . • . . . .. . . . .. 714-954-0285 

CO Colorado Springs. Omega Ud. ........ 303-598-6845 

CO Englewood. Omega Ltd. ............... 303-762-8061 

'CT We1hersfieId, W. LabanI ............... 203-529-0048 

GA ~etta, J.J. Arnold ................... '404-427-1062 

IL West Dundee, W. S. Heffron .......•.. 312428-6472· 

IN Fort Wayne, RD. Whitesell & Assocs. 
...•. . ... . . .. .. ....... . .. .. •• .. .. •. .. ... 219-432-5591 

IN Indlanapqlis, RD. Whitesell & Assocs. 

•..•.................. , ...•. : .•........ 317'359-9263 

IN Kokomo, RD. Whi1ese1l &AssocS. .... 317-457-9127 

KS Shawnee, Benson Engrg. ............. 913-4914446. 

KY I,oulsvllle, RD. Whitesell & Assocs. .. , 502426-7696 

LOcal Sales Officas & Reps 
II. Wilmette, Joel Wassem'IIIIl Assoc. .•.. 312-256-3566 
MA Needham Heigh!s, The New!M;ott eo.; Inc. 

............ , .......................... 617444-1923 
MI Ferndale, Hilltronlcs, Inc. .............. 313-398-5556 
MN Minneapolis, Donald Luger & Assocs. 

•.. : ....... ~ ....... : ................... 612-553-1122 
NC Raleigh, OHR Mk1g. .................... 919-781-1961 
,OR . Beaverton, William J. Purdy Co. .... ,.. 503-641-9373 
PA BroornaI~ L D. LowerY, Inc. . .. .. . .. ... 215-356-5300 
TX Dallas, SW Mklg. Assocs. .. ; ........... 214-341-8631 

KEYTEK DIV. 6424 Warren Dr, Norcross, GA 30093, Tel: 
404-449-6040, Telex: 810-'766-4529; EmpL: 50; SI8, Mgr: 
Ron Innecl<in . 

KEYTEK INSTR CORP. 12 Cambridge St. Burlington, MA 
01803, Tel: 617-272-5170, Telex: 951389 KEYTEKBURL; 
SI8. Mgr: Michael J. Hopkins 

KEY TRONIC, P.O"Box 14687, Spokane, WA 99214, Tel: 
509-928-6000, TWX: 510-773-1885; F50 No.: 52833; 
EmpL: 1350 

KGS ELECTRONICS, INC., GAR Entprs., 2029 j{ 
Uncoln Ave., Pasadena. CA 91103, Tel: 818-798-0786; 
EmpL: 50 ........................... 0.1715, 1942-1943 

Local Seles Offices & Reps 
TX Hurst, Mcqarrah & Assocs. ........... 817·268-3557 
EXP.IIIJ, Rahway, REA InIL· ............... ,. 201-382-7100 

Local Distributors ' 
TNMernphis, Memphis Grp. .............. 901-362-8600 

,--_______ -'-_-'-_'--_---,_.., I MI sQUIhfii,Id, J.L Mcintgomery Assocs. .. .313-359-2616 
Mill Minneapolis, Dave Marrone ............ 612-920-9042 

TX Dallas, Foxtronics .................... 214-359-4425 

NY Fayetteville, Foster &Wager ........... 315-637-5427, 

NY Webster, Foster & Wager ............. 716-265-2072 

OH .. Cincinnati, RD. WhHesell & AssoCs. ... 513-521-2290 

(800)421-5334. 
FOR: 
Scopes 

- General Purpose' 
- Engineerin{g . 
- Fie.d Service 
- Analog & Digital 

Storage 
Lab Supplies 
· Programmable System 
Supplies . 

X-V Video Displays· 
Hi Pots 
Electronic Loads 
National Sales and 
Service 

ltal!!!!-L CORP. 
. Kikusui International 

17819 S. Figueroa 
Ga'raena, CA 90248 
(213) 515-6432. 
In CA,·AK and HI 

'OH Cleveland, R.O. WtiHesell & Assocs. .. 216-447-9020 

OH CoIurnbi.os, Rill. Whi1ese11 & Assocs. .. 614-888-9396 

DH Dayton, FtO. WhHeseU & Assocs. . . . .• 513-298-9546 
PA Pittsburgh, RD. Whitesell & Assocs. .. 412-963-6161 

PA . Plymouth Meeting, R.O. WhHesell & Assocs. . 

.. ... ;,' .. .. . .. .. .. . .. ..•. .. ..... .. .. .•. 215-825-2046 

50 Greenville, DHR Mk1g. .......... : . . . .. 803-235-3594 

TN Greenville, RD. WhHese11 & Assocs. .. 615-638-6154 
~ TX' Dallas, Beneon Engrg. ....... , ........ 214-352-7541 

TX Houston, Benson Engrg. .............. 713-672-2194 

WA Seattle. Northmar, Inc. :............... 20&:524-5170 
WI New Barfrn, T.L. LabanI .............. 414-425-7157 

EXP NY, F~ Minthome Int'L .......... 5.1.6-546-4700 

LOcal Distributoni 
Ai Scottsdale. Alfied EIct'!'s. .••.....•...•. 602-900-9549 

GA . G8Iden Grove, Allied Ek:tms. . . . . • . . .. 714-554-0731 

CA Inglewood, Newark EICims. •..•.•...•. 213-671-7066 
CA Sarita Clara, Allied EIctm$. . .': ........... 408-727-1690 

CO Wheattidge, Allied EIctms. .... • . . • . . . . 303-425-7144 

FL Fl Lauderdale, Allied EIctms. .•...•. :: 305-4l16;O5OO 
GA Atlanta, AiDed EIctms. ..•......•.. : •.•. 404-237:3366 

II. Elgin, Allied Elctrns. ............... :... 312-697-8200 

MA Wilmington, AIDed Elclms. .... , ... .. .. 617-942-0150 

MI Westland, AI~ Elctms: .... ," ...•.... 313-595-6565. 

MN Mimeapons, Alfied EIcIms. ." .•...•.•• 612-559-9545 
MO MarylandHgts.,Newark EIc1riIs.. ...... 314-739-0133 

MO St LoUis; Allied EIctms. ............. :" 314-878-1~ 
NJ Springfield, Newark EICims. •..• ,...... 212-349-7~7. 

. NY Mineole, Allied EIctms. ................. 516-248-2360 

NC Cary, Allied Ek:tms. .......... , ..... o' .. 919-467-0720 

OH Willoughby, Anied Ek:tms.. ..... . . . . . . .. 216-951-D908 
OK Tulsa, Allied ElCtms. .................. 918-663-7630 

PA Bala Cynwyd, Allied Ek:tms. .......... 215-667-6940 

TX Fl Worth, AniedEIctms. ................ 817-336-5401. 

TX Houston, Allied Ek:tms. ............... 713-445-7123 

VA AI8X8IIdria. Allied Ek:tms. •••..•...•... 703-636-5002 

WA Seattle, AIHed EIctmS. ...... .... .•. •• ••• 206-767-5772. 

WI Brookfield, Newark EIctms. ... ; ....... 414-781-2450 
WI Milwaukee, AIDed EIctms. ............. 414-463-2662 

WAlTER KIDDE, Div. of Kidde. Inc., Fire Sys. 
Operations, P.O. Box 1147, Wake Forest, NC 27567, Tel: 
919-558-6811, Telex: 602569WALTKIDDE; Empt: 250; 
Sis. Mgr: Frank Undsey . 

KIKUSUIINTL' CORP., 17819 is. Figueroa Sl, Gardena. 
CA 90248, Tel: 213-515-6432, 80'0-421-5334, TWX: 910-
346-7648; SI8. Mgr: Bill White ... ~ ... : .• Do1393,1652 

Local Se/es Offices & Reps, 
AL Huntsville, Morard & Co.(MOCO) ...... ·205-661-5968 
AZ Phoenix, Cherry:Assocs. (SCopes) .... 602-242-1922 
AZ Scottsdale, Power Speciafist (POwer .SUpp.) 

...... :: ................... ', . . . . .. . . . .. 602-9l!6-41 00 
CA Carson, Amasco SOuth ............... 213-516-8561 
CA Sunnyvale, Amasco North . . . . . • . . • . ... 4Q6, 733-8690 
CO AurOra, R & R Iilstrmn. ...•.. :......... 303-340-8728 
CT Madison, Eastronix, Inc. .'.............. 203-421-4514 
FL Melbourne, EMS, Inc. ........ : ....... ~. 305-724-1027 
HI _ Honolulu, Hawaiian lAd. Instr. . .. ,. . . • .. 608-533-4232 
IL EJmhiJrst, Sector Engrg. Sis. •.. ( ....... 312-530-7850 
IN 'Indianapolis, Sector Engrg. Sis. ... . ... 317-842'1120 
KS Olathe, Rush & West Assocs. (Power Supp.) 

.................................. , •• •. 913-764-2700 
KS Overlend Park, RarnSeyAssocs. (Scopes) 

............................ ; ......... ~.:. 913-649-6996 
MD BurtonSville, Eastern Instrrm. ......... 301-384-8500 
MD Wheaton, Brimberg sili (Power Supp.) 

........... ; . . .. . . .. •• . . . .. . .. . . . .. .. .. 301-946-2670 
MA . Bedford.Eastronil< ...... , ............... 617~275'5775 
MI W~DIetrich&Assocs. ;: ... ~ ...... 313-751-4990 
MN Mimeapolis, SectorEngrg. Sis. ....... 612-593-1809 
MO Ballwin, Rush & West Assocs. (Power Supp.) '. . 

........................................ 314-394-7271 
MO MaryIaOd Hgts. Ramsey Assocs. (Scopes) 

.... : ............................. : .... 314-878'5042 
NJ Teaneck, Scierdific OVes. East ...... ; .201-837-1004 
NM Albuquerque,Clevefand Entprs. . . . . . . .. 505-265-7693 
NY Rochester', EIC ElCtms. .......... '.' .... 716-544-4392 
OH Cleveland, Dietrich & Assocs. ......... 216-78101855 

718 Add Dept. EM to address to tell them you saw it in EEM. EEM 1985., 



Manufacturers and Sales Offices Directory 
OH Dayton, DIetrich & Assocs. ............ 513-223-6042 
OR Portland, Westcon .................... 503-283-0132 
PA Pittsburgh, Dietrich & Assocs. ......... 412-892-2992 
PA Springhouse, Scien1i11c Dvcs. East .... 215-643-3335 
TX. Austin, Scien1illc DYes. SW ........... 512-442-8215 
TX Hous1on, Scientific Dvcs. SW .. .. .. ... 713-864-1711 
TX Richardson, Sciemific DYcs. SW ...... 214-231-8106 
VT Shelburne, EasIronlx .. .. .. .. .. .. .. ... 802-985-3743 
WI Milwaukee, Sector Engrg.SIs. ......... 414-352-8280 
PR San Juan, David a Ternent ........... 809-762-2888 

. Can st Laurent, Que., Imelfa>< Sys., Inc. .... 514-336-0392 

= 1== iiI S" = .-....-... .. '5. .:--:. .. ..-.._® _..... --- -- - --- ~ --- -- -----55 ,. Ella. SV. Ii:' __ - .... --~ ---~ - .... _- ~ - ~ ~ 
Corporation 

KILOVAC CORP. Box 4422-EM, Sarna 8aroara, CA 
93140, Tel: 805-684-4560, TWX: 910-336-1141; FSC No.: 

. 18741; Empl.: 130; Sis. Mgr: Jerry L Dysart; DiSI. Mgr: 
Robert C. Argabright ...................... 1101426-1427 

Local Sales Offices & Reps 
AZ Tempe, Gassner & Clark .............. 602-966-9037 
CA Carnpbel( Kottmeier Assocs. ....•..... 406-371-8700 
CA Tarzana, High Vonage SIs. ............ 816-881-9194 
CO Denver, Quorum 3: SIs. Grp., IiIc. ...... 303-896-8480 
CT Brookfield, Kanan Assocs. ... . ... .. . . .. 203-775-0494 
FL St Petersburg, K-8quare .... .. .. . .... 813-391-1893 
GA Atlanta, Electro Tech ................. 404-262-1522 
IL Schaumburg, Gassner & Clark ........ 312-882-8808 
IA Cedar Rapids. H. R Brown Sis. Co .... 319-366-0635 
KS Olathe, M. E. Bellis Co ................ 913-764-0621 
KS Wichita, M. E Bellis Co ................ 316-285-8250 
MD Columbia, Tyler Griffin Co ............. 301-995-1215 
MA Needham Heights, Kanan Assocs. .... 617-44IH400 
MN Minneapolis, DeBeck-Hays •........•. 612-835-4849 
MO Sl Louis. Abrams & Assces. .......... 314-561Hl447 
NJ Colts Neck, Trionic Assocs. ........... 201-431-0415 
NM Albuquerque, Cleveland Entprs., Inc. .. 505-265-7893 
NY Cazenovia, a T. Woolard Co., Inc. ..... 315-855-S145 
NY Great Neck, Trionic Assocs. .......... 516-466-2300 
NY Rochaster, Lamb Comp., Inc. ........... 716-323-1250 
NC Winston-salem, OOW, Inc ..•.......... 91IH66-7166 
OH euclid, Electronic Comp., Inc. ......... 216-261-7057 
OH Miamisburgh, Elaclronic Comps., IiIc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-866-3340 
OR TIQ8I'd, Componen1s West, Inc. ........ 503-884-1671 
PA Peali, Tyler Grillin Co. ................ 215-847-1550 
SC Greenville, DWG, Inc. ................. 803-288-0019 
TX Dallas, Edward F. Aymond Co. ........ 214-826-7620 
UT Sandy, Quorum 3: SIs. Grp., Inc. ....... 801-943-9227 
WA Liberty Lake, Componen1s Wes~ Inc. .• 206-885-5880 
WA Redmond, Components West, Inc. .... 206-885-5880 
Can Kamala, Ont, Vitel Elctms.-OItawa .... 613-592-0090 
Can Mississauga, Onl., Vftel Elclms.-Toronto 

· ................................... : .. 416-676-9720 
Can St Lawrence, Qua, Vftel Elctms.-Momreal 

....................................... 514-331-7393 
Can Vancouver, B.C., Macom Agencies Ltd. 

· . .. . . . .. . . .. . . . .. . . . . .. . . .. . .. . . .. .... 804-271-2861 

KINEMETRICS, INC., 222 Vista Ave., Pasadena, CA 91107, 
Tel: 816-795-2220, Telex: 67-5402; Empl.: 110; SIs. Mgr: 
David Hopps 

KINEMETRICS/TRUETIME, 3243 Santa Rose Ave, 
Santa RoSa, CA 95407, Tei: 707-526-1230, Telex: 176667 
(TRUETlME SARO); Empl.: 30;' Sis. Mg': R ,I. Dielman. 

KINETIC SYS. 11 Maryknoll Dr. Lockport, IL 60441, Tel: 
815-836-0005, TWX: 91 0-639-2831; Empl.: 160; Sis. Mg': 
Pat Kirby 

KINEX CORP. Sub. of the Nokia Corp. - Helsinki, 6950 
Bryan Dairy Rd., Largo, FL 33543, Tel: 813-541-8404, TWX: 
810-8!l3-0362; Empl.: 100; SIs. Mg,: W. L Huston.(V1Ce 
Presiden1); Dist. Mg,: Steve Ridge 

KINGS ELCTRNS., 40 Marbledale Rd., Tuckahoe, NY 
10707, Tel: 914-793-5000, Telex: 13-7449, TWX: 710-562-
0110; FSC No.: 91836; Empl.: .465; Sis. Mgr: F. Pack; Dist. 
Mgr: Fred Della Iacono 

KINGSLEY MACHINE CO.. 850 Cahuenga Blvd., 
HoUyWoocl, CA 90038, Tei: 213-469-7243, Telex: 910-
3214581; Sis. Mgr: Gloria Cirec 

KING-WAY ASSOC., 18400 Ventura Blvd., Encino, CA 
91316, Tel: 213-788-4124 

KING WIRE & CABlE CORP. 179-45 110 Ave., Jameica, 
NY 11433, Tei: 212-657-4422, 8OD-22l-0144, Telex: 96-
8858; FSC No.: 06145; Sis. Mgr: Ira M. Lash; Dist. Mgr: 
IraM. Lash 

KIPP & ZONEN, 390 Central Ave., Bohemia, NY 11716, Tel: 
516-589-2885, Telex: 0960250; Empl.: 25; SIs. Mgr: Wm 
Novack; DlsI. Mg': Wm Novack 

KISTLER-MORSE, 10201 Willows Road lIE, Redmond, 
WA 98052, Tel: 206-881-8000, Telex: 15-2223; Sis. Mgr: 
Jim Beaton 

KLC CORP. 2234 East Colorado, Pasadena,CA91107, Tei: 
816-796-0525; Empl:: 6; SIs. Mgr: Chris Connelly 

KLC/KARL LAMBRECHT cORP. 4204 N. Uncoln Ave., 
Chicago, IL 60618, Tei: 312-472-5442, Telex: 759819; 
Empl.:37 

KLM ELECTRONICS, 16890 Church SL P.O. Box 816, 
Morgan Hill, CA 95037, Tel: 406-779-7363, TWX: 910-590-
4468; Empl: 250; . SIs. Mgr: Chuck McKinney 

KLOCKNER MOELlER, 4 Strathmore Ad., Natick, MA 
01760. Tel: 617-655-1910, T8lex: 94-8434; EmpI.: 250; 
SIs. Mg': George Tamer 

KMC SYSTEMS, INC. 140 Greenwood Ave. (Bldg. 3), 
Midland PI<., NJ 07432, Tel: 201-447-0007, Telex: 842-374; 
ErnpL: 120; Sis. Mgr: E Verder 

Local Sales Offices & Reps 
NJ Marlton, Control Equip., Inc... . .. ...... 215-876-1460 
TX Irving, DACO ......................... 216-966-1506 
UT BoumiM Lectro( Inc. ................. 801-292-7674 
Can Downsview, Ont, Displayco, Ltd ... • .• 416-883-8405 

KNOL ENTERPRISES, 3468 Sacramento Dr. San Luis 
Obispo, CA 93401, Tel: 805-544-4881; EmpI.: 6; SIs. Mg,: 
DeveBone 

KNOWLES aCTRNS., INC. 3100 N. Mannheim Ad., 
Franklin Park, IL 60131, Tel: 312-455-3600, Telex: 72-
8397; Sis. Mg,: Reginald G. GarraII, VP-MkIg. 

KOA SPEER ELCTRNS. BoUvar Dr. P.O. Box 547, 
Bradford, PA 16701, Tel: 814-362-5536, Telex: 91-4404, 
TWX: 510-695-5921; FSC No.: 09021; Empl: 3000; SIs. 
Mgr': L G. Holzwelfh; Dist. Mgr: L Rice 
.................................... Ao1108,1884-1888 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-830-1540 
AZ Phoenix, O'Donnell Assocs. ........... 602-944-9542 
CA Anaheirn, Wesirep .................... 213-404-3881 
CA San Diego, Westrep .................. 619-566-6580 
CA Sanla Clara, Westrep ................. 406-988-8833 
CO Boulder, R. G. En1prs. ................. 303-447-9211 
CT Middletown, Gerber Sis. .............. 203-347-3000 
FL ANemon1e Springs, APM Assocs. .. . .. 305-869-8831 
FL Fl Lauderdale, APM Assocs. ...•...... 305-565-0056 
FL Tampa, APM Assocs. ; ................ 813-866-2457 
GA Atlanta, Cartwright & Bean ............ 404-233-2939 
IL Arlington Hgts., C. L Greenslade Sis. .• 312-593-3450 
IN Fort Wayne, JOhn F. KiHoiI ............ 219-436-7233 
KS Overland Park, Advanced Techn Sis. 

........................................ 913-842-8675 
LA Covington, Cerlwrighl & Bean ........ 504-882-1780 
MA Monson, Gerber Sis. .................. 413-287-5051 
MA Newton Upper Falla, Gerber SIs. ...... 617-969-2820 
MI Troy, C. B. Jensen & Assocs. '.' . . . . . .. 313-843-0506 
MN Edina, Grayden & Flemmer ........... 612-941-1120 
MS Jeckson, Cartwright & Bean .......... 601-961-1170 
MO St Louis, Advanced Techn. Sis. ....... 314-876-2921 
NM Albuquerque, Power Entprs. .......... 505-296-1918 
NY East Rochester, Tri-Tech Elctms. ...•. 716-395-6500 
NY EndWell, Tri-Tech EIctrna ............. 607-754-1094 
NY FayetteviOe, Trl-Tech Elctms. ......... 315-446-2881 
NY Fishkill, Trl-Tech Elctms. ......... : ... , 914-697-5611 
NY Greet Neck, MOS Assocs. ............ 516-487-3986 
NC Charlotte, Cartwright & Bean .......... 704-377-5673 
NC Raleigh, Cartwright & Bean ........... 919-876-4130 
0I:f Cincinnati, John F. KiHall .............. 513-791-6150 
OR Beevertori, Eclipse MkIg. Grp. ........ ,- 503-842-1661 
PA Wynnewood, Metz-Ber!hem Assocs. .. 215-896-7300 
TN Knoxville, Cartwright & Bean .......... 615-893-7450 
TN' Memphis, Cartwright & Bean ..•.•...•. 901-276-4442 
TX . Lewisville, Jim Hughes ................ 214-221-1536 
TX Stafford, Jim Hughes ................. 713-343-0673 
WA Redmond, Eclipse ~ Grp. ......... 206-885-6991 
PR Halo Ray, hi. Anderson ............... 809-751-2028 
Can Ontario, Cantronics Lid.' .......... .. ... 416-685-8020 

KOASP 
Local DIstributors 

AZ. Phoenix, Kechlna ..................... 802-289-8201 
AZ. Phoenix, Ster6ng EIcIms. ............. 602-256-4531 

AR Lfttle Rock, CerNon-Bates ............. 501-562-6100 

CA Chatsworth, ac Camps. .............. 816-700-2822 
CA Chatsworth, T.T.L ..................... 816-709-1010 
CA Fountain Valley, Camps. CIr. .......... 714-879-0433 
CA Irvine, KELEX ......................... 714-857-3247 
CA Irvine, Ryno EIcIrns. .................. 714-557-5021 
CA San Diego, Ryno EIctrna .. .. .. .. .. ... 619-453-8430 
CA San Jose, Eric Elctms. ................ 406-282-1111 
CA Santa Clara, Componen1s CIr. .. ...... 406-986-3751 
CO Boulder, R G. E:n1prs. ................. 303-447-9211 
CO Denver, Ragon Else. Peds ............ 303-744-3801 
CT Slralford, Utronics .. .. .. .. .. .. .. .. .... 203-378-4201 
CT Walfinglord, Midstate Elclrns. ..... '. . •. 203-265-9900 

FL Orlando, m .......................... 305-859-1000 
FL W. Palm Beech, Nurmi EIcIm. Supp. .. 305-884-0320 

GA Atlanta, Prehler EIcIms. ............... 404-447-5540 
GA RosweI( Quality Camps. .............. 404-993-8146 
IL Elk Grove ViDage, GBL/Gookf EIcIms. 

. .. .. .. .. .. .. .. ... . .. .... .. .. .. .. .. . ... 312-593-3220 
n. Elk Grove Village, Ragon Elclms. ..•.. 319-373-0525 
L Northbrook, Classic Comp. SUpp. ..... 312-272-9650 
IL Rosemo~ AdVen1 Elctms. ............. 312-296-4210 
IN Indianapolis, Adven1 Elclms. .......... 317-872-4910 
IA Cedar Rapids. Adven1 EIcIms. ........ 319-363-0221 
LA Baton Rouge, IndL EIctm. Supp. •...... 504-357-4249 
LA Shrevepor1.lndI. Eictm. SUpp. ......... 316-222-9459 
MD Beltsville, Radio EIec Svc ............. 301-937-9100 
MD Whfte Marsh, RadIo EIec Svc. Co. •... 301-529-0500 
MA Billerica, BaldwIn Comp. CIr . ........... 617-867-6710 
MA Hingham, Sager EIec. SUpp. .......... 817-749-8700 
MA Norwood, Gerber EIctms. ............. 617-769-8000 
MA WaNhem, S1e~ing Elclrns. ............. 617-894-6200 
MA Westford, Electronic Specialties ....... 617-486-6495 
MA Woburn, T.T.I .......................... 617-938-8800 
MI Ann Arbor, Wedemeyer ............... 313-665-8811 
MI Farmington Hills, Adven1 Elctrns. ...... 313-477-1650 
MI Farrnington Hills, Prehler EIctrna ...... 313-476-7084 
MI Livonia, ReptrOn ...................... 313-525-2700 
MN St Paul Ragon Elctms. ............... 612-842-2828 
MO Independence, Ragon EIcIms. ........ 816-254-3410 
NE Uncoln, Scott Elclms. ................. 402-466-8221 
NH Nashua, Brevan EIctrna . . . . . . . • . . . . .. 603-889-7230 
NJ Mountainside, Enox Resistor Co. ...•.. 201-654-7800 

Ell-MOELLER 

fULL LINE 
AUTHORIZED DISTRIBUTOR 
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KOASP 
NY Amherst, Standard EIc1rns. ............ 716-891-3801 
NY Bohemia, Justin EIc1rns. .. . . . . . . • • . • .. 516-589-4000 
NY Byffalo, Sunmn Distrs. .•..••.•.....••• 716-884-3450 
NY Farmingdale, SAl •...•.......••...••.. 516-293-2710 
NY Hauppauge, Fairmont Elctm. Sis. ...... 516-231-3313 
.NY Hauppauge, Jaco ......•..•.....••.... 516-273-5500 
NY Hauppauge, Sherburn Elctrns. ... ; .... 516-231-4300 
NY Rochester, Summit Distrs. • . . . • . . . . . .. 716-334-811 (j 
NY .Ronkonkome, Baldwin Comp. Ctr ...... 516-586-5700 
,NY Ronkonkoma. Prime Cornps. .......... 516-737-1730 
NC {3reensboro, .Golden Elct(ns. ......••..• 919'373-:0038 
NC !'Ialeigh.SoIJtheastern Ri1dio ....•.•. :.919'\126-2311 
OH Cleveland, Roberts Elect. Corp. ...•... 216-236-1711 
OH Dayton. StottS-Friedman Elctrns. ... , .. 513-296-5555 
OH Worthington, Aeptron/Ohio ........ ;.. 1114-436-6675 
OK Tulsa. Altair Co .. ; ...................... 916-252-5781 
OR Beaverton, Murphy Elctrns. . . . . • . . . . .• 503-642-2001 
PA Allentown, Lehigh Elctm. Comp. ....... 215-433-3045 
PA Drexel HilU<ass EIctrns. Dis\. ......... 215-449'2300 
PA Erie, Rem EIc1rns. ..................... 814-453-5626 
PA Harrisburg. CumbertancrEIc1rns. ...... 717-233-5883 
PA Philadelphia. Philadelphia Elctrns. . . . . .. 215-586-7400 
RI Providence, Wm. Dandr9ta Co ....... ,. 401-861-2800 
TN Knoxville, Bondurant Bros. Co.· . . . .. . .. 615-573-91.51 
TN Memphis, BliJII cny Elcfrns. ........... 901-345-9500 
TN Nashville, Bluff City Elctrns. ........... 615-242-8000 
1)( Ft'Worih, Allied 'Elctrns. .............. .817-336-5401 
TX Ft Worih, T.T.Llnc. ................... 8t7-429-1440 
TX Houston, Altair Co. ....... , .. '" .. : .. ... 713-462-3029 
TX Richardson, Anair Co. ................. 214;231-5166 

,'rX Richardson, CCl ...................... 214-644-3444 
WA Kent Shannon ltd:" : ..... ; ............. 206-783-0545 
WA Redmond, Murphy Elctrns. ............ 206-861-1234 
WI Hartland, G W Elctrns. ............ , ... 414-367-6003' 
WI New Berlin, Classic Comp. ............ 414-786-5300 
Can Mississauga. Ont, Prelco ............. 416-676-0401 
can Montreal, Que. PrelCo ................ 514-389'8051 

KODE, 1515 S. Manchester·Ave., Anaheim. CA 92B02, Tel: 
714-758-0400, TWX: 91 ()'595-2680; FSC No.: 62767; 
Empl.: 40; Sis. Mgr: LeRoy Koonsman 

KOEP PRECISION STANDARDS, INC., P. O. Box 
191, So. Plainfield, NJ 07080, Tel:,. 201-549'9280, TWX: 
71 ()'996-0503; Ernpl.: 6; Sis. Mgr: Dennis M .. Koep; DiS/. 
Mgr: Dennis M. Koep .......................... 0.1257 

Local Sales Offices & Reps 
I\l Scottsdale, Williams As$oC& •..••...•. 602-947-4297 
CA Torrance, Cutlas Elctrns. .............. 213-324-7360 
CO Commerce Cily, Williams Assocs. ..... 303-289'5647 
FL Winter Haven, Lee Assocs. ........... 813-294..5815 
IL Des Plaines. Marsland Assocs. ..... ~ 312,29!1-262O 
IN indianapolis, Marsland Assocs. ....... 317-924-3568 
IA Cedar Rapids, Marsland Assocs. ...... 319'296-603.0 
MN Minneapolis, Marsland Assocs. ....... 612~545-4481 
MO Sl Louis, Marsland Assocs. ............ 314-878-2404 
NM Albuquerque, Williams Assocs. . . . . . .. 505-255-1638 
NY Binghamton, Tee-Rep ....... :........ 607-722-9265 
NY Rochester, Tee-Rep .................. 716-586-8710 
UT Salt lake Cny, Williams Assocs. . ..... 801-532-7701 
WA Portland, Westcon •. .• . . . . . . . . . . . . . . ... 503-283-0132 
WI New Berlin. Marsland Assocs. ..•..... 414-786-6611 

KOGYOSHA; 179 RiveredgeRd. Tenally, NJ 07670, Tel: 
201-569-8769; EmpL: 3; Sis. Mgr: Mark' Nakanishi; Dist. 
Mgr: Mark Nakanishi • 

KOlE IND., 3553 N.W. 50th Sl, Miami, FL 33102-0152, Tel: 
305-633>-2556, 80().327-6085; Empl.: 45; SIs. Mgr: B. ~. 
Neelands . 

KOLIN INDS. Box 300, Pound Ridge, NY 10576, Tel: 914-
764-5775, Tetex: 137453; Empl: 30; SIs. Mgr: J: !(ohnsky 

D<C 
KOLI:MOkGEN 
INDUSTRIAL ORIVES 

KOLLMORGEN CORP., Industrial Drives Div., 201 
Rock Rd., Radford. VA 24141, Tel: 703-639'2495, TWX: 
71 ()'875-3743; FSC No.: 11384; Empl.: 343; Sis. Mgr: 
Sandor L Tako/G. Wayne Coleman ...... B.1163-1165; 

C·1463 

Local Sales Offices & Reps 
AL Huntsville, Techn. ~ktg. Assoc. 205-863-7893 
I\l Phoenix, Thor Engr. . ................. 602-437-1463 
CA Alhilmbra, Thorson ..................... 818-281-2260 
CA Goleta, Thorson .... ;................. 805-964-8751 
CA Mountain View, Thorson .............. 415-964-9300 
CA Signal HiI~ Thorson ................... 213-595-0361 
CT Meriden, Whitehead Assocs., Inc. ..... 203-634-1260 

Manufacturers and .Sales Offices Directory 
CT Tolland, Whitehead Assocs., Inc. 
FL Melbourne, Technlg. Mktg. Assocs. ... 305-876-3776 
FL Orlando, Tachn. Mktg. Assoc. : ........ 305-857-3760 
FL Pompano Beach, Techn. Mktg. Assoc. 

· ............................. , . .. . . ... 305-842-0774 
GA Atlanta, Technlg. Mktg. Assocs. .....•.. 404-257-0374 
IL Schaumburg, Industrial DriveS ........ 312-893-8886 
MA Wakefield, Whneheed Assocs., Inc. .... 617-248-5155 
MI F'!I1'lington Hills, ElectrcrMatics. Prods.; Inc. , 

........ : .............................. 313-476-1182 
MN St Paul, Jolin J. Exon Co.. ...........• 612-636-5533 
MO Raytown, Cadon Techn. Sis. .......... 816-356-7685 
MO StloUis, cadon Tachn. Sis. ' ......... , .. 314-645'8670 
NJ Wayne, S. Howard 4Qerveld & Assocs. . 

......................... ; ............. 201-79(j.1714 
NY I'Iochesl8r; A & 0 Devices ............ 716-385-2778. 
NY Sydney, A & D Civcs. .................. 607-563-8486 
NC Matthews, industrial DriveS Div.· . . . . . .. .704-821-9875 
OH Chagrin Falls, Jerry.Kilroy Corp., .... , .• 21.6-543-3370 
OH Kellering. Kilroy Corp. ................. 513-294-1235 
OR Beaverton, Thorson NW ....... ,.,.... 503-644-5900 
PA Downingtown, Homersmill], Inc., ....... 215-269'3637 
PA Media. Homer Smnh Eng •. Prods. Rep. 

· .................... '.' ........... , .. :. 215-543-2434 
:rx Austin, P.J. Scanlon Co. ; ........ , ... ;.. 512-255-2664 
TX Oallas,P. J. Scanlo/l Co, Inc. ......... 214-231-4681 
VA Salem, Homeismnh, Inc. ............ :. 793-774-7411 
WA Bellevue, Thorson .... : .. .. .. . .. . .. ... 206-455-9180 
WI Wauwatosa. Industrial Drives ......... 414-475-5985 

SC Columbia, Gemry Assocs. ... .. .. .. ... 803-772-6.786 
TN Knoxville, Gentry Assocs. ' . . . . . . . . . . . .. 615-584-0281 
TX Dellas, Kemp Engrg, .................. 214-931-7100 
TX Houston. Kemp Engrg. ................ 713-466-1485 ' 
VA' Fairfax, ScI-Rep ...................... 703-3B5-D600 ' 
WA Bellevue, Mclaren .................... 206-454-3400 
WI Milwaukee, Berndt Assocs. ........... 414-545-6400 

Kf'YSTlNEL CORP., 126'Peimsylvania Ave~ Paterson, NJ 
07503, Tel:201-345-89QO, TWX: 71()'986-5931; EmpL: 
200; Sis. Mgr: Joseph Barreca .......... A.1304-1306 

Local Sales Offices & Reps 
I\l Phoenix, Charles T. Fink & Assoc. .. ;. 602-992-9884 

Local Dist(ibut~ 
CA Los Alamoos, permag Pacific Corp. ... 213-594-6515 

CA SUnnyvale, F'I!rInBIJ !lierra Corp. ".'''. 406-738-10BO 
CO AUrora, permag COip. ................. 303-693-6812 
GA Norcross, Permag Dixie Corp. . . . . . . .. 404-446-5661 
II. Elk Grove VL, Permag Cen. cOrp. ..... 312-956-1140 ' 
MA BilleriCa, Permag NE Corp. ............. 617-273-2890 
MN Eden Prairie, Permag Minn. Corp; ..... 612--934-4635 
NY Hij'ksviUe, Pennag Corp ............... '516-822-3311 
OH Toiedo,Permag Magnetics Corp. ..... 419-385-4621 
OR Portland, Permag Corp, Sierra Div. .... 503-252-9610 
TX Richardson, Permag:S.w. Corp ........ 214-699'1121 

KSI, See Kaiser Systems, Inc. 

KOLLSMAN INSTR. 220 Daniel'Webster Hwy., Merrimack, 'KSW ElCTRNS. CORP., See. Frequency' Sources, 
NH 03054, Tel: 603-889-2500, Telex: 94-3537, TWX: 71()' KSW Semicon!1 Div. 
386-6883; EmpL: 2200 

KONTES, Kimble Div. of Owens/lL, 1001 Spruce St, 
,Vlneland, NJ Oa3a0, Tel: 609'692-8500, TWX: 51()'687-
8967; Sis. Mgr: Peter Davenport 

KONTRON ELCTRNS" 1230 Charieston Rd., Mountain 
View, CA 94039'7230, Tel: 415-965-7020, TWX: 91().376-
5?07; EmpL: 200; SIs. Mgr: DickRidas 

KOOL TRONIC, Hamilton Ave., Hopewell, NJ 08525, Tel: 
609'466-3400, Telex: 84-3345; Empl.: 150; . Sis. Mgr: 
Gerald H. Freedman 

KORRY ELECTRONICS, INC. 223 8th Ave. N., Seattle, 
WA 981 09, Tel: 206-223;-5400, TWX: 91 ().444-2295; Empl.: 
410; Sis. Mgr: Woody Hartzog 

KRECKMAN, HERB, CO .. Cresco, PA 18326, Tel: 717-
595-2212; Empl.: 4 

KR ELECTRONICS, .INC., 91 AVenel St, Av.enel .NJ 
07001, Tel: 201-636-1900; Empl.: 15 ........... A.1613 

KRL ElCTRNS. 160 Bouchard St, Manchester, NH03103, 
Tel: 603-686-3210, 8Q().257-3300, TWX: 71()'22()'1662; 
EmpL: 65; SIs. Mgr: Bert A. Spiller 

, 
KROHN CERAMICS, INC, See Centerflex Techn. 

KROHN-HITE CORP., Avon IndL PIt, Bodwell St, Avon, 
MA 02322, Tel: 617-58()'1660, TWX: 71 ().345-OB31 ; Ernpl: 
100; Sis. Mgr: Craig S. Dunbar .......... 001258-1259 

Local Sales Offices & Reps 
AL Huntsville, Gentry Assocs. •.....•..... ~5-637-0692 
I\l Phoenix, Odyssey 1 .................. 602-246-8646 
AR Eldorado, Kemp Engrg. ................ 501-826-5869 
CA Inglewood, L & MEngr9 Assocs. ..... 213-674-6850 
CA San Jose, MCH Assocs. .......... :... 406-246-7330 
CO Englewood, Odyssey. 1 ...... c ........ 303-773-8176 

, CT New Haven, McBar Assocs. ..... . . . .. 203-865-4376 
fl. Fl Lauderdale, Gentry Assocs. ........ 305-791-8405 
FL Oriando, Gentry AsSocs. ............... 305-859'7450 
FL Tampa, Gentry Assocs. ................ 813-866-0720 
GA Atlenta, Gentry Assocs. .... : ...•...... 404-998-2828 
IL Chicago, Berndt.Assocs. .............. 312-293-0713 
IN Carme~ BerndiAssocs. .............. '. 3.17-844-0114 
KS Overiand Park, Ramsey Assocs. ...... 913-649-6996 
LA Gretna. Gantry Assocs. .. . . • . . . . . . . . .. 5D4"367~3975 
MD Baltimore, Sc~Rep " .................... 703-395-0600 
MA Waltham. McBar ....... " .............. 617-89().O233 
MI Detroit, EQS Sys. ......... .. .. .. .. .... 313-961-3042 
MN Minneapolis, Berndt Assocs. ........... 612-546-2021 
MO St Louis, Ramsey AsSOCs. ............. 314-876-5042 
NJ Englewood, Sci. Devices E. ........... 201-871-3916 
NM Albuquerque, Odyssey 1 .............. ,505-265-6645 
NY . Syracuse, Lablronics ..... .. .. .. .. . ... 315-455-7314 
OH ChflsIerland, EQS Sys. ................ 216-729-2222 
OH Columbus,EQS Sys. ................. 6,14-226-3453 
OK Tulsa, Kemp Ilngrg. ................... 916-663-4501 
OR Portland, Mclaren ................... : 503-297-2246 
PA. Pittsburgh, EQS Sys. .................. 216-729-2222 
PA Spring House, Scientific Devices East 

· ....... ,'. . . ... . . . .. .. . . . . .. . . . . .. . . . . .. 215-643-3335 

K-SYSTEMS, INC. 3902 Lilac, Las Cruces, NM 88005, Tel: 
505-526-3209, Telex: 91 ().38()'3378; Empl.: 2; Sis .. Mgr: 
Alice Furphy 

H. KUHNKE; INC. 26 W. Highland Ave.. AIIantic Highlands, 
NJ 07716, Tel: 201-291-3334, 80()'221-0714, Telex: 
854041; EmpI.: 12; SIs. Mgr: John Chapski .. 

~kulite 
KULITE SEMICONDUCTOR PRODS., INC., 1039 

HoytAve, Ridgefield. NJ 07857, Tel: 201-945-3000, Telex: 
13-5456; EmpL: 300 ............................. B.1799 

t,ocal Sales Offices & Reps 
AL HuntsVille, Lee Assocs. .......... :' ....•. 205-533-5896 

, I\l Scottsdale, Dave Menegey Assocs. :,.' 602-994-9519 
CA Hollywood, B. J. WoRe Eniprs. ........ 213-877-5518 
CA Walnut Creek, DaIe-DahIAssocs. . . . . .. 415-933-9595 
CO Boulder, Measurement Cnslls. . •.• :... 303-449'7506 
DC Baltimore, ReplrOn.lnc ................ 301-799-7490 
FL Osprey, Dick Ridgewell Co ............ 813-464-2020 
IN Indianapofis, EIA,Inc. ................. 317-257-7231 
MD Baltimore, Reptron .................... 301-799'7490 
MA Wayland, Daner-Hayes ... ' ............. 617-655-0888 
MI Madison jieighls, WKM Assocs. :..... 313-588-2300 
MN MinneapoKs, Trask Engrg. ............ 612-537-2434 
MO St Louis, Ozark EIcIin. Mktg ........... 314-423-7200 
NH Wilton, Caner-Hayes, Inc. ...........•.. 80()'225-8760 
NJ Glen Gardner, Daner-Hayes, Inc. ...... 8Q().225-8760 
NM Albuquerque, Am<inette Entprs. ••..... 505-344-4143 
NY Brewster, Daner-Hayes, Inc. ............ 6O()'225-8760 
NY Rochaster, Daner-Hayes, Inc... . . . . . .. 6Q().225-8760 
OH Dayton, WKM Assocs ................. 513-434-7500 
OH Pittsburgh, WKM Assocs. .............. 412-892-2953 
OK Edmond, Data Aids Assocs. ........ 405-476-5000/01 
PA Doylestown, Daner-Hayes, Inc, ..•...... 8Q().225-8760 
PA . Pittsburgh, WKM Assocs. ............. 412-892-2953 
TX Austin, Data Aids .................. 512-327-8600/01 
TX Dallas, Data AidS .............. .'.. .... 214-62().1551 
lIT Se.lllake City, Measurement Cnslls ... 601-364-3174 
VT White River Junction, Daner-Hayes. Inc. ' 

.. .. .. . . . . . .. . . .. . .. ... . ... . . .... .. .. . ... 80()'225-8760 
WA Seattle, Brei! Assocs. .......... :.. .... 206-431-8090 

\ 

KULKA SMITH, 'INC., 1913 Atlantic Ave, Manasquan, NJ 
08736, Tel: 201-223-9400, TWX: 244536; Empl.: 500: SIs. 
¥gr: John Chirico ........................ C.1424-1429 . .' 

720 Add Dept. EM to address to tell them you saw it In €EM. EEM.1985 



Manufacturers and Sales Offices Directory LARSON 
Local Sales Offices " Reps 

AZ Phoenix, Shefler-Kahn Co. •.......•... 602-257-9015 
CA Los Angeles, E E Stressner .....•....• 818-242-8823 
CA Santa Clara, Ross MkIg. Assocs. •..... 408-988-8111 
CO Denver, Lindberg Co. ................. 303-758-9033 
CT North Haven, Coakley, Boyd & Abbett 

. . . . .. . . . .. . . .. . .. . .. .. . . . .. . . .. .. . .... 800-225-8402 

FL Orlando. HOllingsworth & Still, Inc. .... 305-859-9423 
GA Norcross, HOllingsworth & Still Inc. ... 404-447-1700 
IL Lombard, AMP/McBride Corp ......... 312-932-9090 
IL NorthbroOk. Dolin Sis. ................ 312-498-6nO 
IN Indianapolis, E1ec1ronic Reps., Inc. .... 317-894-7414 
KS Shawnee MISSion, Lowel~Kangas & Assocs. 

....................................... 913-631-3515 

MA Needham Hgts., Coakley, Boyd & Abbett 
....................................... 617-444-5470 

MI Southfield, R C. Nordstrom & Co .. : ... 313-559-7373 
MN Minneapolis, EIec1ronic Comp. Sis. •... 612-933-2594 
MO St louis, Lowel~Kangas & Assocs. ... 314-621-4050 
NH Plaistow, Coakley, Boyd & Abbett ..... 617-444-5470 
NJ Clifton, R.O.1. Sis. Co .................. 201-34~1515 
NY Syracuse, Allen, Leonard D.lnc. ...... 315-437-8367 
NC Kenersville, Hollingsworth & Still Inc. 

....................................... 8~241-5712 

OH Richfield, Bear MkIg. .................. 218-659-3131 
OR Portland, Dale J Weber Co. ........... 503-234-7671 
PA Trevose. P.SA, Inc. ................... 215-245-0513 
TX Dallas, Schoonmaker, J. Y. Co ......... 214-349-1650 
WI Milwaukee, D. Dolin SIs. .............. 414-482-1111 
Can Rexdale, Ont, Frank Eakin SIs. ........ 418-245-3600 

Local Distributors 
AZ Tempe, Fisher/Brownell .............. 602-967-1464 
CA Alhambre, Fisher/Brownell ........... 818-289-0255 
CA Buena Park, Control Design' , .... , .... 213-602-1371 
CA Buena Park, RPS Elctms. ............. 714-521-5040 
CA Mountain View, Cornett Elctrns. .,..... 415-969-5420 
CA San Carlos, Control Design ........... 415-592,-48Q8 
CA San Diego, Fisher/Brownell .......... 619-56()-6545 
CA Santa Clara, EI-Com Comps. ........ ,. 408-496-0880 
CA Santa Clara, Fisher/Brownell ........ , 408-988-6041 
CO Arvada, Denver Wintronics .......... ,. 303-431-7161 
CO Englewood, Industrial Elctrns. , .. ',' . . .. 303-694-9444 
CT Stratford, Utronics .. .. .. .. .. .. .. .. .... 203-378-4201 
CT Wallingford, Midan ......•............. 203-265-2077 
FL Altamonte Springs, Control Design Supp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-788-3220 
FL Clearwater, EIec1ronic Precepts, ...... 813-~9781 
FL Ft Lauderdale, Peerless Radio/FIs. ... 305-973-4141 
FL Miami, Electronic Equip. Co. •......... 305-671-3500 
GA Stone Mountain, Control Design Supp., Inc. 

.,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 404-979-3500 
IL Addison, Lec1ro Comps. .............. 312-543-1680 
IL ChiCago, Newark Elctrns .............. 312-784:-5100 
IL <;3enoa, Control DesignSupp., Inc ...... 815-784-6515 
IL Paiatine,OHM'Elctrns. ................ 312'359-5500 
IL Peoria, Klaus Radio ......... . .. .. .... 309-691-4840 
IN Indianapolis, Control Design .......... 317-788-4559 
IN Indianapolis, tlraham EICtm. Supp. .... 317-634-8202 
IA Cedar Rapids, Oeeco, Inc. ............ 319-365-7551 
IA Cedar Rapids, Vrbik-Berquist ......... 319-366-8733 
IA Marion, Control Design .. , ............ 313-373-2923' 
KS Wichita, RSC Elctrns. ................. 318-267-5213 
KY Louisville, P_less Elctrn. Equip. ..... 502-637-76n 
LA New Orleans, Radio Parts •........... 504-581-5959 
LA New Orleans, W. B. Allen Supp. ....... 504-525-6222 
MD Baltimore, Rasco/ Baltimcire .......... 301-529-0500 
MA Newton, Greene Shaw Co. ............ 617-969-8900 
MA Norwood, Gerber Elctrns. ...... ~ ...... 617-769-6000 
MI Battle Creak, Great Lakes Elctrns. .... 618-731-4156 
MI Grand Rapids, S. F. Elctms. ........... 616-459-0216 
MN Minneapolis, Control Design .......... 612-721-6555 
MN St Paul, Ragon Elctrns. ............... 61 ?-642-2828 
MO Kansas City, Walter Radio Supp. Co. .. 8,18-531-7015 
MO Maryland Hgts., L -COmp., Inc. ......... 314-291-6200 
MO St Louis, Control Design Supp. .... ... 314-428-3150 
NE Lincoln, Scott Elctms. Supp.' .......... 402-488-8221 
NJ Prospect Park, Kappa Electrical Distrs. • 

....................................... 201-79()-1999 
NM Albuquerque, Walker Elctrl. .. . . . . . . . .. 505-683-2992 
NY BOhemia, Key Comps., Inc., ............ 518-567-7500 ' 
NY Buffalo, Summit Distrs. ................ 718-684-3450 
NY Elmsford, Ancar,Elctms ... , ........... 914-592-7100 
NY Lynbrook, Peerless Radio ............. 516-593-2121 
NY Mt Vernon, Oar Indl. Elctrns. .......... 914-699-2224 
NY Rochester, Simeona Elctrns. .......... 716-328-3230 
NY Rochester, SuinmK Distrs. ............ 718-334-8110 

, NY Rockville Center, Midway Indl. ,....... 518-293-6600 
NC Chartotte, Control Design Supp. ....... 704-588-4410 
NC,' Raleigh, Southeastern Radio Supp. . .. 919-628-2311 
NC Winston-Salem, Kirkman'Elctms. "'''' 919-722-913f 
OH Cincinnati, URI Elctrns., ................ 513-761-4030 
OH Cleveland, RobertS Elctms. .. ......... 218-238-1711 
OH Cleveland, W. M. Pattison Supp. .. .... 21 &441-3000 
OH C<!lumbus, Electronics·Mktg. ....... '... 614-299-4161 
OH . Dayton, John A. Becker Co. 513-226-1.341 

OH DaytOn, Stotts-Friedman .............. 513-298-5555 
OH Warren, Rem Elctrns. .................. ~262-9050 
OK Oklahoma City, Electro Entprs. ........ 405-427-6591 
OR Portland, Radar EIec. .. . .. .. .. . .. . .... 503-232-3404 
PA Altoona, Allegheny EIctrns. ...........• 814-948-0871 
PA Harrisburg. Py!Ironics ................. 215-643-2850 
PA Malveme, Control Design ............. 215-298-0150 
PA McKean, Advacom ................... 814-478-7774 
PA Philadelphia, Almo Elctms. ............ 215-698-4000 
PA Philadelphia, Shep Elctms. ............ 215-969-3300 
PA Pittsburgh, CAM/RPe Co. ............ 412-782-3770 
PA Reading, Barbey Elctms. .............. 215-378-1451 
TN Knoxville, Industrial Elctms. .......•... 615-573-7135 
TX Dalles, Force EIctrns. ................. 214-438-5700 
TX Fort Worth, Allied Elctrns. ............. 817-338-5401 
TX Ft Worth, Industrial Elctms. ..... .' ..... 817-731-7321 
TX Houston, Altair Corp. .................. 214-231-5176 
TX Houston, Sterling Elctms. ....... ,' ..... 713-627-9800 
TX Richardson, Altair Corp. ............... 214-231-5166 
UT San Lake City, Ra-Elco ............... 801-487-7749 
VA Charlottesville, Virginia Radio Supp. ... 804-296-4184 
WA Seattte, Pacific Elctrns. ................ 208-575-1050 
WA Seattle, Radar EIec. ................... 206-282-2515 
WI New Berlin, Control Design ........... 414-784-1015 
WI New Berlin, AM WISCOnsin .•.......... 414-784-4420 
Can Pta Claire, Que., Future,EIctrns. ....... 514-694-7710 

KURZ INSTRUMENTS, INC., P.O. Box 849, Carmel 
Valley, CA 93924, Tel: 800-424-7356, Telex: 172275; FSC 
No.: 94-24-11681; Empl.: 45; Sis. Mgr: Phil Hickerson 
..•.............................................. 801800 

Local Sales Offices & Reps 
FL Jacksonville, Hile Controls Of Flprida 

. . . . .. . . .. . . . . . . . .. . .. .. . . . . . .. . . . . .. .. 904-268-4880 
GA Woodstock, Hile Controls Of Georgia 

. . . . . . . .. . . . . . .. . .. . .. .. . . . .. . . . ... . . .. 404-928-6844 
IL South Holland, Carrier-Qehler Co. ..... 312-339-8200 
KS Mission, Verlec Assocs. ............... 913-677-3200 
KY Ft MKchell, Giangarlo Sci. Co. .... "." 808-341-9570 
LA Baton Rouge, Desselle-Maggard Corp. 

.................................. : .... 504-293-3290 
MA Newton, ETA Assocs. ................. 617-527-4544 
MI Kalamazoo, Giangarlo Sci. Co. ........ 618-345-9182 
MN Cedar, Bican,Co ...................... 612-434-7733 
MO Manchester, Venec Assocs. .......... 314-394-6242 
NJ Clifton, LR.I ......................... ,' .. 201-471-2614 
NM Albuquerque, A-Tek Co. . . . . . . . . . . . . .. 505-265-8325 
NY Hamilton, Giangarlo Sci. Co. .......... 315-824-1883 
NC Matthews, W. K Hit8 Co ............... 704-847-9125 
OR Portland, Elrtech, L m. .. ...... .'....... 503-292-9219 
PA Pittsburgh, Giancarlo Sci~ Co. ......... 412-564-0208 
TX Houstori,Stringer Assocs. ............ 713-469-92(jg 
TN Knoxville, Hile Controls of Tennessee . 

....................................... 615-584-0208 
UT San Lake City, MC2 .................. 801-364-3174 
VA Chester, Hile Co"trols Of Virginia :.... 804-796-3001 
WA Enumclaw, Extech, L m. .............. 208-825-2308 
WI Milwaukee, Jensen Reynolds Corp .... 414-351-1100 
can Toronto, Safety Supply Canada ....... 118-364-3234 

KURZ-KASCH, Knob Diy. 711 Hunter Or. Wilmington, OH 
45177, Tel: 513-382-0966; EmpL: 250; Sis. Mgr: J. 
McGeady, M. Krystofik 

KYOCERA I!IITL., INC. Elclm. Comps. Grp., 11425 
Sorrento Valley Rd., San-Diego, CA 112138, Tel: 619-454-
1800, TWX: 91~322-1130; Sis. Mgr: cln Nehlsen; Dist. 
Mgr: Bill McKelvy 

LAAKMANN ELECTRO-OPTICS, INC. 33052 Calle 
Aviador, San Juan Capistrano, CA 92675, Tel: 714-493-
6i'!24, Telex: 681335; Sis. Mgr: John Wheeler 

LAB-LINE INSTRS., 15th & Bloomingdale, Melrose Park,IL 
60160, Tel: 312-45()-26oo, Telex: 27()-312; Empl.: 225 

LABORATORY PRODUCTS, INC. 57 Comwall St, P. O. 
Box 175O,Jamaica Plain, MA 02130, Tel: 617-522-7800; 
FSC NO.: 04-2593524; EmpL: 9; Sis. Mgr: R. J. Toronto 

LA MARCHE MFG.. 106 Bradrock Or. Des Plaines, IL 
60018, Tel: 312-299-1188, Telex: 28-2526; FSC No.: 
;15736; EmpL: 225 

LAMBDA ELECTRONIcs, Veeco Inslr, Inc.. 515 Broad 
Hollow Ad., Melville, NY 11747, Tel: 518-694-4200, TWX: 
51 ~224-8484; EmpL: 1200; SIs. Mgr: R. Koslow 

LAMBDA SEMICONDUCTORS, Veeco Inslr., 121 
International Or. Corpus Christl, TX 78410, Tel: 512-289-
0403, 800-255-9606, TWX: 91 ()-878-1404; EmpL: 200; Sis. 
Mgr: Derek Roberts 

LAMP TECHNOLOGY, INC. 141A Central Ava, ' 
Farmingdale. NY 11735, Tel: 518-454-6484, Telex: 
645543; EmpL: 10; Sis. Mgr: Edith Reuter 

lAMPTRONIX CO, LTD., 85 N. WitHams SI., Crystal Lake, 
IL 80014, Tel: 815-455-0400, Telex: 280191; FSC No.: 
61342; SIs. Mgr: Nancy E Towe 

Local Sales Offices & f/eps 
FL Orlando, OVer & OVer Florida, Inc. .... 305-857-4057 
IL Addison, Engi~ed Sis. ........... " 312-832-8425 
IN Noblesville, W.G. Brouillette & Assocs. 

. . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 317-345-6500 
KS Wichita, 0 & 0 Engrg. ................ 318-688-2802 
NJ Haddonfield, Gray Assocs. ............ 609-429-5300 
TN Antioch, OVer & OVer, Inc. '''''''''''' 615-634-0140 
WA Lynwood, Blum & Assocs. ............ 208-775-6656 

LAMTECH ELECTRONICS. 620 Easy Street Garland, 
TX 75042, Tel: 214-272-3504; Empl.: 100; Sis. Mgr: Phillip 
Rasor, Dist. Mgr: Phillip Rasor ................. C.1845 

Local Sales Offices & Reps 
TX Dalles, Zonk & Assocs. ............... 214-238-7651 
TX Houston, Zonk & Assocs. """""'" 713-895-9131 

LANCE INOS. P.O. Box 4156, Sytmar, CA 91342-0; 56, Tel: 
818-367-1811,Telex,88-2443;' Sis. Mgr: Jerry'Updyke; 
Dist. Mgr: Joe Barris 

LANCE WIRE & CABLE, ·INC. 1010 Sherman Ave. 
Hamden, CT 06514, Tel: 203-288-5571; EmpL: 50; Sis. 
Mgr: Bill Kahler 

LANCORE TECHNOLOGiES, INC. 31324 Via Connas, 
Westlake Village, CA 91362, Tel: 818-991-5100, Telex: 
532044 

LANDIS & GYR, INC. 4 Westchester PI8za. Elmsford, NY 
10523, Tel: 914-592-4400, Telex: 137345; FSC NO.: 
914-592-1179; Empl.: 65; Sis. Mgr: Joe Oepacla; Dist. 
Mgr: R W. Strohm 

L & L SPECIAL FURNACE, 166 Kent Rd, Aston, PA 
19014, Tel: 215-459-9216, Telex: 753264; Empl.: 20; Sis. 
Mgr: Greg Lewicki; Dis!. Mgr: Stephen Lewicki 

L &'R MFG. CO., 577 Elm St, Kearny, NJ 07032, Tel: 201-
991-5330, Telex: 642078 Ellanar Krny.;, Empl.: 220; Sis. 
Mgr: Bruce Bermudo 

LANGLEY, P.O. Box 2911, San Diego, CA 92112, Tel: 619' 
264-3181; FSC No.: 83549; Empl.: 140; Sis. Mgr: A. 
Kramm 

LANSIN'G 
LANSING RESEARCH CORP., 705 Willow Ava, Ithaca, 

NY 14850, Tel: 607-272-3265, 8~847-3535; Sis. Mgr: 
Fred B. Widding ........................... , .... C.1069 

LA POINTE INDUSTRIES, INC., Electronics Products 
Diy., 155 W. Main St, Rockville, CT 06086, Tel: 203-872-
8581, TWX: 710-435-1663; FSC No.: 70117; Empl.: 650 

lARK ELECTRONICS, INC. Box 390, New York, NY 
10040, Tel: 212-569-0430; FSC No.: 52682 

LAFRANCE CORP. Entprs & Exec Aves, Philadelphia, p". LARK ENGINEERING CO. 26401 Calle Rolando, San 
19153, Tel: 215-365-8000, Telex: 63-1732; Sis. Mgr: JuanClipistrano,CA92675,Tel:714-493-9501,TWX:91~ 
James Craig 596-1411; FSC NO.: 33175; EmpL: 40. 

i 
LAFRANCE CORP., PACTEC DIV., See PacTec Diy., LARSON INSTR. Greenbush Rd. Orangeburg, NY 10962, 

LaFrance Corp. \ Tel: 914-359-3800; EmpL: 18; Sis. Mgr: A D. Stephens 
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LASER 
LASER APPLICATIONS, 91 Carver Ave., WeStwood, NJ' 

07675, Tel: 201-664-7636; EmpL: 5 

LASER CONCEPTS, Omega Organization Inti., P.O. 
Box 687, Mercer Island, WA 96040, Tel: 206-232-6256; 
Sis. Mgr: Sheila Chatelai~e . 

LASER DIODE lAB$. 1130 Somerset St. New Brunswicl<, 
NJ 06901, Tel: 201-249-7000, TWX: 710-99&-0597; Sis. 
Mgr: Steve Klunk 

LASER INC. Laser Lane, Box 537, SIWbridQe, MA 01566, 
Tel: 617-347-7314, Telex: 95-1806; Empl.: 110; Sis. Mgr: 
William H. Shiner . '. 

LASER PRECISION CORP., 1231 Hart St. Utica, NY 
13502, Tel: 315-797-4449, Telex: 646B03; Ernpl.: 110; Sis. 
Mgr.:. DOn Sypek 

LASERSONICS POWER SUPPLY OPERATION, 
177 N. WoHe Rd, Sunnyvale, CA 94086, Tel: 406-732-9680 
................................................. 001719 

LASER TECHN., 10624 Ventura Blvd., N. HoIIY'l!ood, CA 
91604, Tel: 818-763-7091; Empl: 18; Sis. Mgr.: H. B. 
McLaughlin 

LATTIN RADIO LABS. 1431 Sweeney, P.O. Box 44, 
Owensboro, KY 42302, Tel: 502-683-2a6a; Empl.: 3; Sis. 

. Mgr.: Wm J. Lattin . 

LAWRENCE-CROW ELCTR,NS. INC., 21QO Stemmons, 
Dallas, TX 75207, Tel: 214-749-5440, Telex: 730213; Sis. 
Mgr: Jesse Hall; Dis/, Mgr: Michael T. McAndrews 

,I /' 

L-COM INC .. 1755 Osgood St. Unit 11 EM, N. Andover, MA 
. 01845, Tel: 617-682-6936, Telex: 882157; Empl.: 14; SIs. 
Mgr: Mark W. Tomkins; Dis!. Mgr: Mark W. Tomkins 
., .................... C .................... C.1846-1847 

Local Sales Offices & Reps 
CA Anaheim, Galaxie SIs. Inti. 
CT. Middletown, Gerber SIs. ... 
FL Apopka, G. F. Bohman Assoc., Inc. ... . 

714-937-5622 
203-347-3000 
305-888-1682 
512-320-1200 
913-342-1211 
617-969-2620 . 

IL Chicago, Ed Joyner & Co. . .......... .. 
KS Kansas City, BC Elctrns. Sis. . .. . 
MA Newton Upper Falls, Gerber Sis. 
MO Bridgeton, BC Elctrns. Sis. . ...•.. 
NJ Marlton, Naudain AsSoc. . .... 
NY Great Neck, F & F Metro, Inc. 

.. NY Rochester, lamb Comps. Inc. 
NY Syracuse, Lamb Comp$:, Inc. . ... 
TX Houston, Repmasters-Houston .. 
TX Sherman, Repmasters~Dalias :.,. 

Local Distributors 

.... 314-291-1101 
. 609-983-5300 
516-482-4080 
716-323-1250 
315-455-2469 
713-692-8204 
214-247-6236 

CA Los Angeles, ElectriC SwHches ... 213-660-1310 
GA Atlanta. AP. Sales .................... 800-624-5496 
Il Chicago, Classic Compo Supp. . . . . . . . 800'842-5149 
MA Canton, Impact Sis. . . .617-821-15CJp 
MA Newton Upper Falls, In-Stock Prods ... 617-964-6200 
MI Brighton, AP. Sis. . ............ 313-229-6550 
NY Victor, Add Elctrns. ..... ............. 716-924-4760 
OH Dayton. Televox ....... 513-294-4499 
'TN Knoxville. Mac-One..... 615-690-6221 

LDJ INCORPORATED, 2200 Stephenso~ Hwy., P.O. Box 
219, Troy, MI48099-0219, Tei: 313-528-2202, TWX: 810-
232-1509 LDJTRMI; Empl.: 63; Sis. Mgr: Jim Ling . 

.......................................... 0012&0 

LEACH® 
CONTROL PRODUCTS DIVISION 

LEACH CORP., Control Prods. I)iv., 6900 
Orangethorpe Ave., Buena Pk., CA 90620, Tel: 714-739-
0770, TWX: 910-598-2867; Empl.: 220; Sis. Mgr.: Ron .. 
Zimmerman; Dis!. Mgr: Ron Zimmerman 
................ A.1378-1379, 1678-1679; 8.1428-1.429 

Local Sales Offices & Reps 
AL Huntsville, Brandel-Stephens & Co., Inc. 

.. .. .. .. .. .. . .. .. .. .. ... ..... 205-883-0445 

Manufacturers and Sales Offices. Directory 
AZ Tempe, ELiEC-coM Assoc.s. 602-967-8644 
CA Granada Hills, C & W ·Comps. SIs. ...• 213-368-4032 
CA San Mateo, Ha/bar Assocs. ........... 415-349-4700 
FL O~ando, Donato & Assocs. ... . . . . . . •. 305-352-0727 
GA Atlanta, Brandel-Stephens & Co., Inc.· .; .............. . 

404-261-7579 
iN Carmel, Giesting & Assocs. ..•........ 317-844-5222 
KS WIChita, BAKA Corp. .................. '318-682-8411 
MO Hun.! Valley, Marktron ................. 301-628-1111 
MD Rockville, Marktron . .. . .. . .. .. .. .. .... 301-251-8990 
MA Wobum, Cornp. Techn ............... 617-933-5390 
MI Farmington Hills, Giesting & Assocs. .. 313-478-8106 
MN . Minneapolis. Gomprehensive Tech. Sis. 

......... , ............................... 612-688-7011 
NJ Englewood Cliffs, Leach Corp. . ....... 201-567-6795 
NY Fayetteville, R D. Sherman ......... :. 315-637-98'61 
NO Greensboro, Brandel-Stephens & ·Co. Inc. 

........................................ 919-278-9059 
OH Cincinnat\ Giesting & Assocs. ........ 513-521-6800 
PA Trevose, PSA,1nc. ..................... 215-248-0513 
TX Daltas, Caton SIs. ........... '. .......... 214-661-5792 
VA Charloitesville, Marklron ........ :..... 804-973-5874 
VA Charlottesville, Marklron ............... 301-251-8990 
WA Bellevue, Leai:h Corp ................. 208-745-7263 
Can Kirkland; Que., Robin Aerospace Prods., Ltd 

....................................... 51~694-1315 

Local Distributors 
AZ Tempe, Time Elctrns. ................... 602-967-2000 
CA Anaheim, Time Elctms. ............... 714-937-0911 
CA Sunnyvale, Time/Nor-Cal. ........... ,' 408-734-9688 
CA Torrance, Time Elctms. West ......... 213-320-0860 
FL Ft Lauderdale, Time Elctms. - FL ..... 305-974-4800 
GA Atlanta, Electro Air. Corp. .............. 404-351-3545 
MD Columbia, Time Elctrns. ................ 301-964-3090 
MA Woburn, Time/New Eng. ............. 617-935-6060 
MO Sl LouiS; Time MidWest .......... . ... 314-391-6444 
NY Hauppauge, Time Elctm. Sis. ......... 518-273-0100 
PA Broomall, Time/Mid-Atlantic .......... 215-359-1200 
TX Dallas, Electro Air Corp. ................ 214-385-0566 
WA Bellevue, Electro-Air/NW ............. 206-641-3640 
WA Redmond, Pan Pacific Elctrns ......... 206-881-7252 

LEACH CORP., Relay Div., 5915 Avalon. Blvd, Los 
Angeles, CA 90003, Tel: 213-232-8221, TWX: 910-:321-
2303; FSC No.: 35344; Empl: 630; Sis. Mgr: S. WhHcomb; 
Dis!. Mgr: D.Robinson .................. 8.1430-1435 

Local Sales Offices & Reps 
AZ 
CA 
CO 
FL 
FL 
GA 
IN 
KS 
MD 
MD 
MA 
MN 

Tempe, Eiee-Com Assocs. 
San Mateo, Halbar Assocs. 
Denver, Quorum 3 ................... . 
Orlando, DOnato & AsSocs. ......... .. 
Palm Harbor, Donato & Assc:ics., Inc. .. 
Atlanta.: craft Assocs. . ............... .. 
Fort Wayne, Denton Mklg. . ........... . 
Wichita,·BAKA Corp. ...............•.. 
Hunt Valley, Marktron ......... : .....•. 
Rockville, Marklron .................. . 
Woburn, Comp. Techn ............. .. 
MinneapoHs, Comprehensive Tech. SIs. 

602-967-8644 
415-349-4700 
303-698-8480 
305-352-0727 
813-785-3327 
404-255-0420 
219-627-5525 
315-682-6411 
301-628-1111 
301-251-8990 
617-93i5390 

....................................... 612-688-7011 
MO FergusOn, Laach Corp. ,............... 314-524-2880 
NJ Englewood Cliffs, LeaCh Corp. ........ 201~567-6795 
NY Fayetteville, R. O. Sherman .... 315-637-9661' 
OH Dayton, Leach Corp. ........... 513-434-6151 
PA Trevose, PSA, Inc. ..................... 215-245-0513 
TX Dalles"Caton SIs. .............. :...... 214-243-4716 
UT Sandy, Quorum 3: Sis. Grp., Inc. ....... 801-943-9227 
VA Charlottesville, Marktron .............. 804-973-5874 
WA Bellevue, Leach Corp. .. .............. 206-746-7263 
Can Kirkland, Que., Robin Aerospace Prods. 

....................................... 514-694'1:3105 
Can Mississauga, Ont. Robin Aerospace Prods. 

.. .. .. .. .. .. .. . .. . .. . .. .. .. . .. .. 418-673-1666 

Local Distributors 
. AZ Tempe, Time Elctms. .......... 602-967-2000 

CA Anaheim, Time Elctrns. ..... . . . . . . . . .. 714-937-0911 
CA Chalsworth, Time Elctrns. ............. 818-998-7200 
CA San Diego, Time EIctrns ............... 619-588-1331 
CA Sunnyvale, Time/Nor-Gal ........ : .... 406-734-9868 
CA Torrance, Time Elctrns. West ......... 213-320-0860 
CO Englewood Time Elctms. ............. 303-850-7701 
CT Cheshire, Time Elctrns. ............... 203-271-3200 
FL 1;1. Lauderdale, Time Elctrns.-Fla. ..... 305-974-4800 
FL Orlando, Time Elctms. .. .. . .. .. .. . .... 305-841-'6565 
GA Atlanta, Electro Air Corp. .............. 404-351-3545 
MD Columbia, Time Elc1rns. ............... 301-964-3090 
MA Wobum, Time/New Eng .............. 617-935-8080 

MN Bloomington, Time EIctms. ...... .. ... 612-944-9192 
MO St Louis, Time/Midwest ............... 314-391-6444 
NY Hauppauge, Time Elctrn. Sis. .. ....... 518-273-0100 
OR Portland. Time Elctrns. ................ 503-664-3780 
PA King 01 Prussia, Time/MId-Atlantic .... 2.15-337-0900 
TX Dallas, Time Elctrns. ................... 214-385-0566 
WA Bellevue, Time Elctrns. ...... : ........ 208-641-3640 

'WA Redmond; Pan PacKic ...•....•. , ..... 208-881-7252 

LEADER INSTRS. CORP., 380 Oser Ave. Hauppauge, NY 
11788-3694, Tel: 518-231-6900, TWX: 510-227-9669; 
Empl.: 42; Sis. Mgr: B. Storch; Dis/. Mgr: A Ambrosio 

LEA DYNATECH, INC. 12516 Lakeland Rd, Santa Fe 
SiJrings, CA 90670-9990, Tel: 213-944-0916, TWX: 910-
588-1381; FSC No.: 57499; Empl.: 35 

Local Sales Offices &-Reps 
AL Huntsville, FM Assocs. Ltd .... . . . . . .. 205-882-0689 
AZ Phoenix, IndL Prods. Corp. ........•... 602-954-7300 
CA Burbank, Biztek Co. Inc: ............... 213-768-4890 
CA Mountain View, teddy Assocs. ........ 415-969-6313 
CO Boulder, AI:lco, Inc. .................... 303-444-1173 
CT' Hamden, .Applied Meas ........ :....... 203-288-5288 
DC Washington, 'Instrucom ............. .. 202-223-1759 
FL JupRer, FM AsSocs. Ltd. .. ............ 305-746-2996 
GA Atlanta, FM Assocs. Ltd .............. 404-451-2293 
HI Honolulu, Nuslate Aircon ............. 808-639-1212 
IN Fort Wayne, Century Dynamics, Iric. .. 219-485-2681 
KS Lenexa, C & C Sis. .. . .. .. .. .. .. .. .... 913-888-6200 
LA Baton Rouge, Fogarty Engrg. Co. . ... ' 504-928-3372 
ME Waterville, Kentrol .................... 207-873-7741 
MI Birmingham, Thibodeau Engrg. ....... 313-642-6620 
MN St Paul, Knox Assocs. ................ 612-488-5402 
MO Bridgeton, Electro Mach. Assocs. ..... 314-291-7661 
NM Albuquerque, Industrial Prods. Corp. ., 505-256-3561 
NY Lynbrook, Puleo Elc1ms., Inc. .......... 518-599-4875 
NC, Ramseur, FM Assocs., Ltd. ............ 919-824-2196 
OH Wicklilte, Walter J. Brauer & Assocs. .. 218-943-0601 
PA Warminster, MuHi-Meas. Inc. . ........... 25-675-3082 
TX Houston, T exes Tech. prods. Co. ..... 713-526-0656 
TX Midland; Tolal Flow Meas. ............ 915-694-156r' 
VT Bei\nington, Applied Meas., Inc. . 802-422-2222 
WA SaaUle, R. W. Campbell, Inc ........... 208-622-3403 
WY Casper,ABCO,lnc ........ \ ........... 307-577-1851 

LEAR SIEGLER, INC., 2850 Ocean Park Blvd., P.O. Box 
2158, Santa Monica. CA 90406, Tel: 213-452-5444, TWX: 
910-343-6463; Empl.: 30.880 

LEAR SIEGLER, INC., Elctrn. Instr. Div., 714 N. 
Brookhurst St. Anah'!im, CA 92803, Tel: 714-774-1010, 
TWX; 910-591-11.57; Empl.: 256; Sls:Mgr: J. Horgan 
................................................. C.1430 

Local Sales Offices & Reps 
CA San Diego, Qualtronics.. . .. . .. .. ..... 619-695-0118 
GA Atlanta, Grady Duckett ....•...... ~. . .. 404-451-3529 
IL . Chicago, Mauer Co. ................... 312-677-4771 
IN Indianapolis, Elctrn. SIs. & Engrg. ...... 317-649-4260 
MA Haverhill, LK Harmon ................ 617-373-1313 
MI Datroi~ Hummon Assocs. ............. 313-474-0661 
MN Minneapolis, Paul Ericson & Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-884-1969 
NJ Bellmawr, Mid Atlantic ·Corp. ....•...... 609-931-5303 
NY Syracuse, C. W. Floring & Assocs ..... 315-478-2149 
NY Williston Park, ABC Elec .............. 518-747-6610 
OH Cleveland, Geotronix ................. 218-528-2535 
TX Austin, Alphatech, Inc. ........ , .. .. ... 512-458-9179 

Locsl Distributors 
CA Placentia. Local SIs., Inc. .............. 714-993-1800 
IL Evanston, Mauer Co. .. ... ,........... 312-677-4771 
Inti ·Eng.. Eastleigh Hants, BICC Vero Elctrns. 

..............•........ : ....... : .... TWX 851-47-551 
Inti Japan, T~yo, Hakuto.Co ........... TWX 78-12-2912 
Can Kingston;Ont, Elctrn Pkg. Sys. ....... 613-549-5152 

LEASAMETRIC, INC. 1164 Triton Dr. Foster CHy, CA 
94404, Tel: 415-574-4441; Sis. Mgr_'David Sobo 

LEBOW ·CO., 5960 Mandarin Aile. Goleta. CA 93117, Tel: 
805-964'7117; Sis. Mgr.: Sharon J. Neiman 

LEBOW PRODUCTS, Eaton Corp. 1728 Meplelawn Rd. 
Troy, M148064, Tel: 313-643-0220, TWX: 810-232-4818; 
Empl.: 110; Sis. Mgr: Michael J. Parker 

LECROY RESCH. SYS. CORP. 700 S. Main St, Spring 
Vly., NY 10977, Tel: 914-425-2000, TWX: 710-577-2832; 
Empl.: 300; Sis. Mgr: Henry Bickel 

LECROY RESCH. SYS. CORP. (CAL), 1806 
Embarcadero Rd, Palo Alto, CA 94303, Tel: 4 i 5-858-1800, . 
TWX: 910-373-1791; Sis. Mgr.: Andy Keyser 

LECTROHM DIV. OF CAPCO, INC. 80)(1028, Grand 
·Junction, CO 81502, Tel: 303-243-8430, TWX.: 910-929-
6989; Empl.: 110 
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Manufacturers and Sales Offices Directory 
LECTRO MAGNETICS, INC .. 6056 W. Jefferson Blvd.. Los 

Angeles. CA 90016, Tel: 6O(}-325-9814, 213-87(}-9383; 
FSC No.: 29098; Empl.: 60; SIs. Mgr.: Bill DeSalle 

LECTROTECH, INC., 5810 N. Western Ave., Chicago, IL 
60659, Tel: 312-769-6262; Empl.: 42 . 

LEDCO DIV., 240 Plaia Blvd., Sl Paul, MN 55107, Tel: 612-
222-2791, TWX: 91 (}-563-3679; FSC No.: 55292; Empl.: 
300; SIs. Mgr: Laurie Wilbrecht 

. LEDEX INC., P.D. Box 427, Vandalia, o.H 45377, Tel: 513-
898-3621, Telex: 28-8228, TWX: 81(}-45(}-2526; FSC No.: 
81840; Empl: 500; SIs. Mgr: T. C. Risloff 
........................ 801462, 1468·1470, 1612·1614 

Local Sales Offices & Reps 
AL Huntsville, A. B. Andrews & Co. ....... 205-539-6817 
AZ Scottsdale, Arcom SIs. ................ 602-947-5745 
CA San Diego, Interstate Mktg. Assoc. .... 619-292-8117 
CA Saratoga, Teslco Co .................. 408-253·1900 
CA Woodland Hills. Interstale Mktg. Assocs. 

....................................... 818-883-7606 
Co. Boulder, Front Range Mktg. ........... 303-443-4780 
CT Bloomfield. SIR Assoc. ................ 203-243-9343 
Fl largo, Techn. Mktg. Assacs. .......... 813-536-3798 
FL Melbourne, Techn. Mktg. Assocs. ..... 305-678-3776 
FL o.rlando, Techn. Mktg. Assocs. ........ 305-657-3760 
FL Pompano Beech, Techn. Mktg. Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-942-0774 
IL Elk Grove Village, Control Sis. ........ 312·595-2110 
IN Greenwood. Valentine & Assoc ........ 317-868-2260 
IN Soulh Bend, Valentine & ASsoc ....... 219-288-7070 
KS Leawood, Thunderbird Tech. SIs. & Svcs. 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 913-642-7220 
KS Wichita, Thunderbird Tech. Sis. & Svcs. 

....................................... 316-684-3941. 
MA Bedford, SIR Assocs. ................. 617-275-5550 
MN Bloomington, Merrill Franklin Co. ...... 612·854-9446 
Mo. Maryland Heights, Thunderbird Tech. SIs. & Svcs. 

· . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 314-567-8488 
NY Clark Mills. KLM-Gamer Co. .......... 315-853-6126 
NY N. Syracuse, KLM-Garner Co. ......... 315-458-6214 
NY o.ceanside, Bitlan Assacs.· ............ 516-678-6222 
NY Pillsford, KLM-Gamer Co. ............. 716-381-8350 
NC Research Triangle Pari<, A. B. Andrews & Co. 

....................................... 919-544-1762 
o.H Cleveland, Del Steffen & Assoc. ....... 216-461-6333 
o.H Daylon, Del Sieffen & Assoc. ......... 513-293-3145 
OH Lexington, Dei Steffen & Assoc. ....... 419-884-2313 
0.1< Tulsa, ION Assocs" Inc. ............... 918-684-0186 
PA Carnegie, Del Steffen & Assocs., Inc. .. 412-278-7366 
PA King of Prussia, Freedman-MaHa Assoc. 

· . . . . . . . . . .. . .. .. . . .. . . . . . . . . .. . . . . . . .. 215-337-9211 
PA Pittsburgh, Del Steffen & Assoc. .. . . .. 412-276-7366 
TX Austin,lON Assocs.. Inc. .............. 512-331-7251 
TX Grand Prairie, ION Assocs.. Inc. ....... 214-847-8225 
TX Houston, lo.N Assocs., Inc. ............ 713-977-4354 
UT SaR Lake City, Front Range Mktg. : .... 601-384-8481 
VA Vinton, A. B. Andrews & Co. ........... 703-89(}-1128 
WA Bellevue, T estco ...................... 206-454-7422 
WI Thiensville, Control SIs. ............... 414-242-4560 

LEDTRONICS, INC., 4009 Pacific Coast Hwy" Torrance, 
CA 90505, Tel: 213-534-1505, Teleli:'4945454; FSC No.: 
8Z410; Empl.: 10; Sis. Mgr: Pervaiz Lodhie .... B01083 

Local Sales Offices & Reps 
CA Santa Clara. Cummings & Assocs. .... 408-247-8656 
CA Woodland Hills. Cummings & Assocs. 

· . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 818-340-6035 
Co. Aurora. Butler Tech. SIs.. .......•...... 303-842-3787 
IN Indianapolis. Shank Elctm. Mktg. Assacs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 317-842-6204 
NE Lincoln, Creative Concepts ........... 402-474-2033 
WI Brookfield, Electro Tech. Mktg. Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-785-9554 

LEECRAFT MFG., 21-02 44th Rd, Long Island City, NY 
11101, Tel: 718-392-8800, TWX: 71(}-582-2897; Empl.: 
250; Sis. Mgr: Jeff Heller: Dist. Mgr: Harvey Shankman 
............ ; .............................. 801085-1087 

Local Sales Offices & Reps 
AL Huntsville, Ultra SIs. ................. . 
AZ Phoenix, Dodds & Co" Inc. .....•...... 
CA Freemont, Hartfield. 'Kennan, Freylag .. 
CA Los Angeles, Hartfielcl-Kennsn-Freylag 

205-539-7911 
602-482-9330 
415-863-2200 

213-225-1318 

CA Union City, Hartlield, Kennan, Freylag 
....................................... 415-471-2493 

CT Ansonia, Zaslow SIs. Co. .............. 203-73[;-9851 
CT Bloomfield, Zaslow SIs. ............... 203-242-7781 
DE Washington, Dus Co. . .............. _. 215-493-4642 
FL Maitland, OJ. Ellis & Assocs., Inc. ..... 305-845-1101 
GA Decatur, Tenn Tech, Inc. ........ 205-35(}-0630 
IL Naperville, Electra Sis. Assocs. 312-369-8240 
IN Fort Wayne, Needler 91s. Co., Inc. 219-447-2123 
IN Indianapolis, Needler Sis. Co. . 317-255-6056 
IA Cedar Rapids, PMR Corp. ....... 319-362-9177 
KS o.verland Park, PMR Corp. 913-381-0004 
I<S Wichita, PMR ......................... 316-684-4141 
KY Nicholasville, Summers & Mathews ... 606-885-4943 

\MA Westboro,ZaslowSIs. ................ 617-393-8150 
MI Livonia, Electronic Salesmasters ...... 313-591-2433 
MN Minneapolis. Boerger & Assocs. ....... 612-56(}-3425 
Mo. Sl- LOUis, PMR Corp. ................... 314-569-1220 
NH Londonderry, Zaslow SIs. ............. 603-432-8907 
NY New Yorl<, T J. Marine . . . . . . . . . . . . . . .. 718-392-8800 
NC Chartolle, Robert W. Chapman Co. .... 704-525-2421 
o.H Beechwood. Elctrn. Sis. Masters ...... 216-831-9555' 
o.R Forest Grove, Doran Sis. Assocs. . . . . .. 503-357-3333 
PA Philadelphia, Naudain Assacs. ........ 609-235-1601 
PA Pittsburgh, Covert & Newman ........ 412-531-2002 
RI Providence, Zaslow Sis. .............. 401-351-0070 
TN Hixson; Shiles & Assocs ............... 615-877-7725 
TX Bedford, Fralia & Assocs, ............ 817-354-1144 
TX Houston, Fralia & Assocs. ............ 713-772-1572 
WA Redmond, Doran SIs. Assocs. ......... 206-885-1885 
WI Milwaukee, R.F. K~chern Co,lnc ...... 414-327-7300 
EXP NY, Long Island CitY, Leecraft Inll. Corp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 718-392-8800 
Can Scarborough, Leecraft Inds" Ltd. ...... 416-439-6320 

Local Distributors 
AZ Phoenix. Aero-Space Southwest Inc .. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . .. 602-861-1785 
CA Alhambra, Fisher Brownell ............ 213-289-0255 
CA EI Monte, Kimball & Stark ............. 213-444-2594 
CA Los Angeles, Richey Western Elctrns. 

· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-820--3777 
CA Secramento, Sacramento Elec ........ 916-441-4821 
CA San Diego, Richey Western Elctrns .... 714-271-4511 
CA Santa Ana, Sunray Lighting, Inc. ...... 714-556-3630 
CA Sants Clara, Fishei Brownell .......... 408-988-6041 
CO Arvad8, Denver Wintronics ............ 303-431-7161 
CT Shelton, Century Elec. Supp. .......... 203-736-2684 
FL Miami, Electronic Equip ........ , ...... 305-871-3500 
GA Allanta, Speciatty Dist ................ 404-873-2521 
IL Champaign, K!aus Radio ............. 217-356-1896 
IL Chicago, Newark Elctrns. 312-784-5100 
IL Niles,lndustribution ................... 312-966-5630 
IL Northbrook, Classic Comps. .......... 312-272-9650 
IN Fort Wayne, Graham Elect ........... 219-423-3422 
KS WichHa, RSe Electronics ............. 316-267-5213 
KY Louisville, P. I. Burks .................. 502-589-3960 
LA New Orleans. Southern Radio ........ 504-524-2343 
MI Ann Arbor, Wedemeyer Elect Supp. ... 313-665-8611 
MI Grand Rapids, SF Elctms ............. 616-459-0216 
MI Livonia, LWC Distrs. .................. 313-484-7700 
MI Livonia, RS EIctms. ................... 313·525-1155 
MN Minneapolis. Aero-Space Computer Supps. 

....................... : ............... 612-684·'4725 
MN Minneapolis. Newark Elect ..... . . . . .. 612-331-6350 
MO Kansas City, Electronics Supp. ........ 816-931-0250 
MO M~ryland Hgts.. LCOMP .............. 314-291-6200 
NH Hudson, C & H Elect .................. 603-882-1133 
NJ E. Hanover, State Elctrn. Parts ........ 201-887-2550 
NJ Kenilworth, Federated Purchasers .... 201-272-0505 
NJ Pennsauken, Resco Elctms. .......... 609-662-4000 
NY Buffalo, Genesee Radio .............. 716-873-9661 
NY Buffalo, Summit Distrs. . 716"884-'3450 
NY Elmsford. Ancar Elctms. .............. 914-592-7100 
NY Endwell, ASI Electronics ............. ' 607-754-3823 
NY Farmingdale, Midway Ind Elctrns. ..... 516-293-6600 
NY Hempstead, Electronic Equip .......... 516-538-5510 
NY New Yorl<, City Elec. .................. 212-584-5454 
NC Greensboro, Hammond Elctrns. ....... 919-275-6391 
OH' Akron, Akron Elctm. Supp ............. 216-782c8818 
OH Akron, Sun Radio ..................... 216-434-2171 
o.H Cincipnati, Hughes-Peters ............ 513-351-2000 
OH Cincinnati, United Radio .............. 513-761-4030 
OH Cincinnalli, Stotts-Friedman ........•.. 513-574-7701 
OH Cleveland, Roberts Elctms. ........... 216-238-1711 
OH Solon, Repco Elctrns. ................. 216-248-8900 
OH Warren, REM Elect ................... 216-373-1300. 
PA McKeesport. Barno Radio ............. 412-:462-7574 
PA Philadelphia, Herbach & Radernan .. '.' 215-426-1700 
PA Philadelphia, PEl/Genesis ........... ': 215-568-7400 
PA Reading, Barbey Elctrns. .............. 215-376-7451 
RI Providence, Wm. DandreIa ............ 401-861-2800 
TN Kingsport. Radio Elec. Supp. .......... 615-247-8111 
TN Nashville, Electra Distributing ......... 615-329-3971 
TX McKinney, Prime Distributing .......•. 214-231-0170 
TX Richardson, Fisher Brownell .......... 214-235-3177 
WA SeaI1le, Pacific EIctms ...............•. 206-575-i050 
WI Milwaukee.lndI. EIctms. .............. 414>216-1212 

LEECRA 

When Qu.lily Counls 

IltA,;9,ij 
AUTHORIZED DISTRIBUTOR 

1II.~~'SUNSH:tNE 
THE SOURCE FOR METERS & TESTEQUWMENT 

om.... 
1810 Grant AveDUe/Philadelpbia, PA 19115 

(215) 673-6500 in PA, NJ, DE 
8019 Belair RoadlBoitimore, MD 21236 

(301) 661·5900 in MD, VA 

Local DIrect Dial Phon ... 

(203) 563·9232 in Hartlord, CT 
(203) 773-3441 in N_ Haven, CT 

(302) 652-8585 in Wilminllt<>n, DE 
(301) 621·5077 in Walb., DC Are. 

(804) 627-4388 in Norfolk, VA 
(804) 649·1159 in Richmond, VA 

Authorized Distributors 

I I~ ,II 

New and Used Electronic Test Equipment 
Sales • Service • Rental. Leasing 

21418 Parthenia St., Canoga Park,CA91304 • (818) 998-6500 

CALL US ToLL FREE; 

1-800-732-3457 
IN CALlFo.RNIA TOLL FREE 

1-800-272-4225 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 723 



LEECRA Manufacturers and Sales Offices Directory 
LEE DATA CORPORATION, 7075 Flying Cloud Drive, 

Minne~lIs, MN 55344, Tel: 812-828-0300, 1WX: 910-
578-1890; Empl.: ApprolC. 1025; SIs. Mgt: Frederic H. 
SWeeny 

LEEDS & NORTHRUP INSTRS.," A Unit of General 
Signal Corp.. Sumneytown PIke, North'WaIes, PA 19454, 
Tel: 215-843-2000; EmpL: 4800; . SIs. Mgt: R. L Snyder 

• Local Sales Offices & Reps 
AL Birmingham, Leeds & Northrup, ..••... 205-823-2810 
AL Mobile, Leeds & Nortlvup .......... ".. 205-342-8929 
AA Anchorage, Artie Techology, Inc. . , .... 907-278-7110 
CA Orange, Leeds & Northrup ............. 714-937-1847 
CA San Francisco, Leeds & Northrup ..... 415-349-8858 
CO Danver, Leeds & NorthruP ...... ".... 303-759-2701 
CT Avon, Leeds & Northrup .............. 203-678-0270 
FL Lakelarld, Leeds & Northrup ....... , .. 813-848-5014 
GA Atlanta, Leeds & Northrup .,. . .•. • • . .• 404-938-8946 
HI Honolulu, Applied Tech. Svcs. .. • .. ... 808-281-4000 
IL 'Chicago, Leeds & Northrup ... ,....... 31~113O 
IL South HoRand, Leeds & Northrup ..... .312-598-8480 
IN indianapoHs,Leeds & Northrup ....... 317-259-7161 
IA BettandorI, Leeds 8. Northrup ......... 319-355-8481 
KY . Louisville, Leeds & Northrup .......... 502-.897-<1631 

,LA Baton Rouge, Leeds & Northrup ••••.. 504-292-8606 
ME Portland, Leen Co. . ............ c' .. ... 207-774-8286 
MO Columbia, Leeds & Northrup .......... 301-1195-0494 
MA Boston, Leeds & Northrup ............ 817-328-8816 
MA Dedham, Leeds & Northrup ........ , .. 617-328-8816 
MI' Farmington Hills, Leeds & Northrup ... 313-851-7171 

,MI Grand Rapids, Leeds & Northrup .. ... 313-455-7070 
MN Minneapolis, Leeds & Northrup ....... 612-933-7372 
MO St louis, le9!ls & Northrup ........... 314-965-9200 
NJ Union, Leeds & Northrup . • . • • . . . . . • .. 201-1388-5200 
111M Albuquerque, Trembly Assocs. ........ 504-288-8816 
NY Amherst, Leeds & Northrup •••....••.• 718-834-5547 
NY Lathan. Leeds & Northrup ........ ,... 518-785-1354 
NO Winston-SaJem. Leeds & Northrup .... 919-765-6580 
OH Beachwood, Leeds & Northrup ....... 218-292-0020 
OH Cincinnati, Leeds & Northrup ......... 513-791-2274 
OH Columbus, Leeds & Northrup ..... : ... 614-891-1615 
OK Tulsa, Leeds & Nortlvup .............. 918-622-4515 
PA Horsham, Leeds & Northrup .......... 215-441-5600 
PA Pittsburgh, Le9ds & Northrup ......... 412-561-7806 
SC Columbia, Leeds & Northrup .......... 803-891-1615 
TN Knoxville, Leeds & Northrup ••...••..• 615-893-1838 
TX Dellas, Leeds & Northrup ............. 214-234-3363 
TX Houston, Leeds & Northrup ........... 713-590-1777 
TX Richardson, Leeds & Northrup ........ 214-234-3363 
TX Stafford, Leeds & Northrup ........... 713-491-6000 
UT SeR Lake City, Leeds & Northrup ..... 801-288-6931 
VA Richmond,' Leeds & Northrup ,........ 804-276-9720 
WA Seattle, Leeds & Northrup .......... c. 208-451 -9028 
WV Charleston, Cavalier Con\rOIs, Inc. ..... 304-342-0365 
WI Milwaukee, Leeds & Northrup .....•.•• 414-788-7768 
Cen Celgary, t.e8ds & Northrup ............ 403-290-0951 
Cen Montrea~ Leeds & Northrup ........... 514-86.1-2815' 
Cen Toronto, Leeds. & Northrup .... .. .. ... 416-675-7700 

LEEPOXYPLASTICS, 3324 Ferguson Rd., A. Wayne, IN 
46609, Tel: 219-747-7411; EmpI.: 15 

LEHIGHTON aCTRNS., INC. Box 328, 'Dept M, 
Lehighton, PA 18235, Tel: 717-386-4156, 215-377-5990; 
EmpL: 55; SIs. Mgr: George While; Dist. Mgt: George 
While 

LEIGH INSTRS. LTD. Frequency Control Div. C:R. 
Snelgrove Co. 141 Bond Ave. Don Mills. ON, Canada 
M3B lM2, Tel: 418-447-8531, Telex: 08-966628; FSC Il10.: 
02533; EmpL: 158; SIs. Mgt: R. W. ParJcins 

Local Sales Offices & Reps 
AL Huntsville, A. B. Andtews & Co. ....... 205-539-e817 
CA La Cenada, Adanac Co. ............... 213-78o-Bl54 
FL Pompano Beach, V. Go Sis. Co. ......• 305-971-0900 
IN Fort Wayne, Frank Campisano Co. •.•. 219-747-2833 
MA Woburn. Radian ASsocs: , ............. 617-933-7388 
NY Cazenovia, Naylor EIcIms. ............ 315-655-6174 
NO Research Triangle PI<., A. B. Andrews & Co. 

~ . • . . • . . .. .. ... • • .. • . .. . .. • . • .. .. .. .... 919-548-0563 
OH C1nclMIIIi, Frank Campisanci & Co. • •. 513-574-7111 

. VA Vmton. A. B. Andrews & Co. • c .. .. • .... 703-890-1128 

LEMOU.S.A., INC., P.O. Box 114BBM, Santa Rosa, CA 
95406, T8I: '707-578-8811, Telex: 340-933; FSC No.: 
2P953; EmPL: 15; Sis. Mgt: Devid A. Baltagla 
..... : ............... : ...................... CeI431-1439 

L~I Sales Offices & Reps 
AL Mobile, Hollingsworth & StiIJ,Inc. ...... BOo-241-5712 
AZ Tempe, Trembly Assocs. .............. 602-967-2056 
CA Moraga, Ruppert Sis. & Engrg. ........ 415-378-8040 
CA San Jose, Ruppert SIs. & Engrg. .... •. 408-998-8717 
CO littletOn, Omega Ltd. ................... 303-798-7040 
FL Tampa/Fl Lauderdale, Holtingsworth & Stil~ Inc. 

....................................... BOo-241-5712 
GA Norcross, HoIHngsworth & StilJ,lnc. ... 404-447-1700 
Il Northbrook, Raines & Assocs. .. . . . . .. 312-498-0890 
IA Marion. M-8-B Assoc., Inc. : ........... 319-3n-6261 
KS Shawnee Mission, M-s-B Assoc., Inc. 

.............................. : ........ 913-432-2131 
MA Lexington, Zieco ...................... 617-661-6300 
MI De/roIt, Jack M Thorpe Co. ........... 313-779-6363 
MN Edina, Electro-Tech., .................. 612-927-5878 
MD St Charles, f,1-8-B Assoc., Inc. ........ 314-848-5577 
NV . Las Vegas, Trembly Assocs. .......... 702-739-9770 
NJ HtrHo-Kua, Don J. Fisher Co. ......•.. 201-652-0000 
111M Albuquerque, Trembly Assocs. ........ 505-286-6616 
NY Cooperstown. Lloyd Hart Assoc. ...... 607-547-93~ 
NY Rochester, Lloyd HartAssocs. ........ 718-244-3253 

. NO Ch8rIoIte/Kernersville, Hollingsworth & Still, Inc. 
....................................... BOo-241-5712 

NO .Edina, Electro-Tech ................... 612-927-5878 
OH Chesterland, KIT Depco .............. 218-729-3588 
OH Troy, KIT Depco ..................... 513-335-3914 
OR Portland, Earl & Brown Co. .........••. 503-245-2263 
PA Doylestown. T.O.E. SIs. .......... . .... 215-348-2212 
PA Pittsburgh; KIT Depco ................ 412-487-8777 
'SO Eclna, Electro-Tech .................... 612-927-5878 
TX LewisvtHe, Jim Hughes Co. ........... 214-221-1535 
TX Stafford, Jesse B. Simms - Jim Hughes Co. 

.. • .. .. .. . .. .. . .. ... . .. . .. .. . .. . . . .. • .. 713-343-0673 
VA Fairfax, Beacon North; Inc. ......... ,.. 703-591-1300 
VA Forest. Beaoon North, Inc. ••.•.....•.. 804-239-8486 
WASeattIe, Earl & Brown Co. .............. 208-264-1121 
Cen Dekvtlle, Ont, Pallronics, Ltd. . ..•..... .416-644-2233, 

BOo-387-7989 

11~IILENCO 
ELECTRONICS, INC. 

LENCOELCTRNS.,INc.. 1330 BeIdeil St, McHenry, IL 
60050, Tel: 815-344-2900; SIs. Mgr: Lenard J. Duncan 
.....•..•......•...•.•. , ...•..•..•......... A.2184-2165 

Local SaIes Offices & Reps 
AZ Phoenix, Vari Tron Sis. Co. • • . . . . . . . •. 602-992-3438 
CA Northridge, Myco Sis. ................. 816-888-7101 
CA Palo Alto, TriRep ...... c ............... 415-965-1622 
FL Lighthouse Point, NPM Assocs. ....... 305-941-4586 
IL McHenry, Mesa Inc. ................... 815-344-2820 
KS Mission, McAllister Assocs. ........... 913-282-5500 
MA Frmningham, Stone Comps. .......... 617-875-3286 
MI Farmington Hills. KRW SIs. ........... 313-476-6090 
MI GrancI Rapids, KRW Sis. .............. 618-363-2925 
NJ Dek Ridge, P.Go Assocs. .............. 201-697-0128 
NO Fripp Island, NPM Assocs. ...•........ 803-638-4436 
oH Columbus, KRW Sis. ................. 614-464-1881 
OH Westlake, KRWSIs. ................... 216-871-7521 
PA Dekmont, KRW Sis. ................... 412-281-1323 
TX Dallas. Seaton Corp, ................... 214-380-0414 

LENCO ELCTRNS., INC. 300 N. Maryland Sl, Jackson, 
MO 63755, Tel: 314-243-3147, TWX: 910-760-1362; 
Empl.: 70; SIs. Mgt: Robert N. Henson; Dist. Mgr: Marl< A. 
Hill 

LENOX-FUGLE aCTRNS. 100 Sylvania Pi. S. Plainfield, 
LEKTRALAB TECHNOLOGIES, INC.129-0718thAve., NJ 07080, Tel: 201-758-11114; EmpI.: 25; SIs. Mgt: Henry 

P.O. Box 222, College POint, NY 1~1356, TeI:718-939-717~; J. Lenox 
EmpL: 45; SIs'. MrJr: Frank L Chjilon 

LENOX INSTR. 265 Andrews Rd., Trevose, PA 19047, Tel: 
LEL CO .. 5 Bums PL, Cressldl~ NJ 07628, Tel: 201-569-8841; 215-322-9990, 1WX: 710-670-1440; EmpL: 40; SIs. Mgt: 

EmpL: 10 William Lang 

LENOX LASER, 504 PlltSlteId Ad.. Lenox, MA 01240, Tel: 
413-637-0444; SIs. Mgt: Joe O'Entremont; Dist.Mgt:Joe 
O'Entremont 

LENZ ELECTRIC MFG. CO. 17pl N. Western Ave., 
Chicago, IL 60647, Tel: 312-278-4454 

LEONARD ELEC. PRODS. '65 Industrial Dr. Brownsville, 
TX 76521, Tel: 51~548-1625; EmpI.: 150; SIs. Mgr: 
Andrew C. SrnIth . 

Local Sales Offices & Reps 
Il Arlington Heights, The RUSSell Co. .... 312-394-5560 
MA Andover, Crawlord Assoc. ............ 617-470-2122 
NO Raleigh, J & B SIs.... .. .. ..... .. ...... 919-876-6800 
TN Tultahorn8, J & BSIs. ........ " ....... 615-455-7467 
TX DelIas, Russell Parrott Sis. ............ 214-827-9456 

LEPCo, See Leonard Bee. Prods. 

LEPEL. 59-21 Queens-Mldtown Expwy., Maspeth, NY 11378, 
Tel: 718-426-4560, Telex: 12303;.EmpL: 200; SIs. Mgr: 
Richljrd Sutton 

LESTRONICS, INC. 1640 Industrial Circle, longmont, CO 
80501, Tel: 303-443-6250, BOo-525-8478,1WX: 910-320-
0786; SIs. ~gt: Ed Uppert . . 

LEXICON CORP. OF MIAMI, 1541 N. W. 65th Ave., Fl 
Lauderdale, FL33313, Tel: '305-792-4400, 1WX: 510-955-
4130; FSC Il10.: 7025-0011; EmpL: 66; Sis. Mgt: Barry 
Sleight 

LEXIDATA CORP., 755 Middlesex Tpke., Billerica, MA 
01885, Tel: 617-663-8550, BOo-472-4747,1WX: 710-347-
1574; Empl.: 30; Sis. Mgt: Lou GeMaro 

LFE, . Process Control Div., 55 Green Sl, Clin1on. MA 
01510, Tel: 617-635-1000, Telex: 20-0156, TWX: 710-347-
1734; FSC No.: 20905; EmpL: 1500; SIs. Mgt: Ray Grande; 
Dist. Mgt: B. Pugsley (Easl)E. Stuart (West) 

LH RESEARCH, INC. 14402 Franklin Ave., Tustin, CA 
92880, Tel: 714-730-0162, TWX: 910-595-2540; EmpL: 
6~ SIs. ~gr: Dennis Pouliot 

UBBY OWENS-FORD, 811 Madison Ave. Toledo, OH 
43695, Tel: 419-247-4797; EmpL: 225 

LIBERTY CONTROLS, 500 Brooklotest Ave., 
Shorewood, IL 60435,Tel: 815-725-2241, TWX: 910-633-
1557; Empl.: 60; Sis. Mgt: Cliff Strain .... 1101472-1473 

Local Sales OffIceS & Reps . 
AL Huntsville, R W. Milscher Co. .........• 205-652-7676 
CA Arcadia, H.M.C.InC. ................... 818-447-0958 
CA Redwood CIty, Autt Assocs. .. : ........ 415-367-1710 
CO Englewood, Dynatech, Inc. ...•.•...... 303-773-2630 
CT Guillord, A & M Elctms.lnc ........... 203-453-1612 
MA Needham HgIs., A & M EIcIm. .. .. .... 617-444-8170 
FL Pompano Beach, BoRon Assocs. .. ... 305-781-8887 
GA Lawrence, R W. MiischerCo. ......... 404-923-3239 
IL Downers Grove, SPlon Assocs. ....... 312-963-7011 
IN , Ft Wayne, Menze SI .. lnc ............. 219-747-5616 
IA Cedar Rapids, Dy-Tronix, Inc. ......... 319-3n-8275 
KS Wdchila, Dy-Tronix, Inc. ........... : .... 318-638-0684 
MI Grand Rapids, R. P. Urban & Assocs. 

.................... : ................... 618-245-0511 
MN St Pau~ Countrymen Assocs. ......... 612-645-9151 
MO Bridgeton. Dy-Tronix, Inc. ............. 31~291-4777 
MO Raytown. Dy-Tronlx, Inc. .............. 81.6-358-6340 
PA Blue Bel~ Tech-Parts ................. 215-628-3200 
NY Buffalo, R w. OAiISCher¢o.. Inc. .. .. ... 716-633-7970 
NY Lynbrook, H. L J. Comptect\lnc. ...... 518-599-2999 
NY PIttsford, R W. Miischer Co. .... .. .... 716-566-4012 
OR Portland, SPs Elctms. Inc. ............ 503-297-6919 
NO .RaIeigh, R W. MilscherCo. ......... :. 919-848-0941 
TN Johnson CIty, R. W. Miischer Co. ..... 615-282-8240 
TX DelIas, Reese & Assocs. .............. 214-351-0703 
UT Layton.' Dynatech, Inc. ................ ' 80t -546-4631 
VA Midlothian, R. W. Milscher Co. ........ 804-744-4676 

'ViA Redmond, SPS Eictms., Inc. .....•.•... 208-323-4140 

UBERTY INlL CORP. 2539 237th St, Suile F, Tori'ance, 
.(;1.; 90505, Tel: 213-539-8452, Telex:. 162421 LIBERTY 
TRNO; EmpI.: 5; SIs. Mgr: Gary Lee 

Local SBIeS Offices & RefJS. 
CA· San DIego, A & 0 SI">. Inc. ........... 619-465-7600 
CO Parker, The Remington Grp. ......... , 303-690-1760 
MA WaRham. Del Tech SIs. ........ , ...... 617-894-4550 
PA Doylestown, Monteiro Assocs. Inc. .... 215-345-5655 
MD Ocean Pines, Monteiro Assocs., Inc. .. 301-289-2015 

UBERtY MIRROR, Ubbey-Owens-Ford eo:, 851 
Third Ave., Brackenridge, PA 15014, Tel: 412-224-1600; 
SIs. Mgt: Martin F. Wenzler .................... 1101212 

724 Add Dept EM to address to tell them you saw it in EEM. EEM 1985. 



Manufacturers and Sales Offices Directory 
-LICON DIV., Illinois Tool Works, 6615 W.lrving Park Rd., 

Chicago, IL 60634, Tel: 312-282-4040, Telex: 4330130, 
TWX: 910-221-0275; EmpL; 350; Sis. Mgr: A. Steiner; Dist. 
MgT: A. Steiner 

LIEBERT CORP. Programmed Power Div. 995 Benicia 
Ave. Sunnyvale, CA 94086, Tel: 408-245-8900, Telex: 499-
1039; Empl.: 200;. Sis. Mgr: C. R. Harris 

LIGHTNING PROTECTION CORP. Box 6086, Santa 
Barbara, CA 93160, Tel: 805-967-5089/4577; FSC No.: 
56618; Empl.: 25; Sis. Mgr: Chesler J. Kawiecki 

---- Advertisement ----

LIGHTNING PROTECTION 
CORPORATION designs and manufactures 
lightning and surge (including EMP) arresters, 
protectors, suppressors, and gas tu be spark 
gaps for protection of electronic and electrical 
equipment against damaging voltage spikes 
and surge currents. AC and DC Power 
Arresters. Gas Tube Protectors, Co-Ax 
Arresters, special and unusual Hybrid 
Protectors. 

LIGHTWAVE COMMUNICATIONS, INC., Sub. of 
Harbor Electrn$. 650 Danbury Rd, Ridgefield, CT 06877, 
Tel: 203-438-3591, TWX: 710-487-0699; Sis. Mgr: 
Timothy C. Gressett 

LINCOLN INSTRS., 456 W. Montana St, Pasadena, CA 
91103, Tel: 818-798-0733; Empl.: 11; Sis. Mgr: BarbaraJ. 
Burchette ...................................... 001361 

Local Sales Offices & Reps 
CA Pasadena, Lincoln Instrs. ......... .... 818-798-0733 
CA Westminster, Transducer Systems Co. 

............ : .......................... 714-840-5357 
MA Burlington, Intersell ................... 617-273-3844 
OH Cleveland, Tiby Co. ................... 216-371-5335 

LINCOLN LASER CO., 234 East Mohave, Phoenix, AZ 
85004, Tel: 602-257-0407, Telex: 165-718; FSC No.: 
602-257-0728; Sis. Mgr: Robsrt S. Nehrbas, Jr. 

LINDEN UL TRANSONICS, INC., 55 Harvey Rd, 
Londonderry, NH 03053, Tel: 603-434-4323; Sis. Mgr: 
Forest lSimball 

LINDGREN RF ENCLOSURES, INC., 1228 Gapitol 
Drive, Addison, IL 60101, Tel: 312-628-9100, Telex: 
254708 dlld; FSC No.: 18234; Empl.: 52; Sis. Mgt: ~nis 

. Wallach ........... : ...................... _ ..... Co1726 

Local Sales Offices & Reps 
CA Santa Fe Springs, Wallace & Wallace 

....................................... 213-945-2908 
CO Wheatridge, Westek Data Prods., Inc. 

........................... : ........... 303-431-9876' 
FL Clearwater, Brennan Assocs., Inc. ..... 813-448-5006 
FL , Melboume Beech, 'ilrennan Assocs., Inc. 

...................... :: . .. . .. . . • . . . . .. 305-724-0854 
FL Sunrise, Brennan Assocs., Inc. ........ 305-741-1245 
10 Boise, Aister Comms. ......•..•.....•.. 208-36~ 1272 
IL Park Ridge, Electronic Instr. Assocs., Inc. 

....................................... 312-298-2290 
IN Indianapolis, Electronic Instr. Assocs., Inc. 

... . .. .... . .. . .. . . . . .. ... . .. . ... . . .. ... 317-257-7231 
MN Stillwater, Ned Gordon & Assocs. ..... 612-430-1572 
NJ Ocean, Gordon & Wallach ............ 201-922-3014 
NM Albuquerque, Industrial Prods. Corp. :. 505-258-3561 
NY Ocean, Gordon & Wallach, Inc. ........ 201-92~3014 
OH Sl Marya, Thorrias Shelby & Co., Inc. 

. .. . .. . .. .. . . .. . . .. . .. .. .. . . . . . .. . . .... 419-394-3377 
'OR Hillsboro, Alsler Cornms. .......•.....• 503-640-4819 
TX Dallas, Tech Rep Mklg. ........... , .... 214-241-2434. 
UT Sail Lake City, Westek Data Prods., Inc. 

....................................... 801-261-0999 
VA Springfield, Tech Reps, Inc .•......... 703-569-6668 
WA Olympia, Aister Comms. .•..•.....•... 206-754-7985 
EXP Durham, Sequence, (USA) Co., ltd ... 919-489-1146 

LINEAR INSTR8. 500 Edison Way, Reno, NY 89502, Tel: 
702-788-3636, Telex: 170044; EmpL: 75; SIs. Mgr: Don 
Hobbs 

LINEAR MOTIONS CO., 17025 Dubesor Sl, Valinda, CA 
91744, Tel: 818-918-7806; FSC No.:. 5945; EmpL: 6; Sis. 
Mgr: L Wolby 

LINEAR TECHNOLOGY CORP., 1630 McCarthy Blvd, 
Milpilas;CA 95035, Tel: 408-94~0810, Telex:'499-3977; 
.SIs. Mgr: Steve Pase 

LINEAR TECHNLG. P.O. Box 469, Sts. "A", Burlington. ON, 
canada L7R 3Y3, Tel: 41&-632-2996, Telex:061-8525; 
EmpL: 105; SIs. Mgr: D. F. Clifton 

LINE ELEC. PRODS. G. General Electro-
Components, Inc., 122 Naubuc Ave., Glastonbury, CT 
06033, Tel: 203-659-3573, Telex: 843-067; FSC No.: 
07065; Empl.: 100; SIs. Mgr: Teo Babun; Dist. Mgr: 
Roland Dombroski 

---- Advertisement ----

Complete line of standard relays, solenoids, 
time delay relays, buzzers and accessories. 
We're specialists in custom relays and 
solenoids to meet your specific needs. All 
manufacturing done in USA. World's smallest 
solenoid in TO-5 transistor package. U-frame 
and cylindrical solenoids. Plug-in, power, 
sealed, latching relays and many more. 

Local Sales Offices & Reps 
CO Denver, Quorum 3: SIs. Grp., Inc ...... 303-898-8480 
FL. TIU11JlI, G. F. Electro-mechanical ...... 813-962-3671 
GA Marietta, Levine Lectronics & Lectric ., 404-956-8146 
MA Andover, Crawford Assocs. ........... 617-470-2122 
MI Brighton, Elctrn. Sources, Inc ......... 313-227-3598 
MN Minneapolis, A. J. Warner Co., Inc. ..... 612-729-7371 
MT Bigfork, B. L Peck & Assocs. .......... 406-837-5092 
NJ Wayne, Ramapo Mfr's. Agt ........... 201-839-676~ 
UT Sandy, Quorum 3: SIs. Gi'p., Inc ....... 801-943-9227 
VA Front Royal; Electron SIs. Ltd ..•... .. 703-835-7201 
WI Elm Grove, Key Entprs., Inc. ...... '. . . .. 414-784-3390 
Inti Philadelphia, EMSI .................... 215-925-3910 

Local Distributors 
AZ Phoenix, Electro Comps. Distrs, Inc. ... 602-258-2665 
CA Los Angeles, Master Distrs. ........... 213-452-1229 
CA San Leandro, Electro Comps. Oistrs, Inc. 

.................. " ............ ~ ...... 415-352-5210 
CO Denver, Mundix Control ............... 303-296-1790 
CT Hartford, Hairy Elctms. ................ 203-527-1881 
CT· New Haven, Hatry Elctms. ............ 203-787-5921 
FL Miam~ ESL Elctm. Distrs. ... . . . . . . . . .. 305-633-6973 
GA Norcross, A-A Elec Co. .. . . . . . . . . . . . .. 404-449-6670 
IN Indianapolis, Graham EIctms. ......... 317-634-8202 
MA Lynn, Land Elctrns. Supp. Inc. ........ 617-592-2220 
NY BaldwinsYille, Scibetta Distrs. ......... 315-622-3993 
OH CinCinnati, Cincinnati Controls, Inc. .... 513-421-4480 
OH Cincinnati, Graham Elctrns. ........... 513-772-1661 
OH Cleveland, Specialized Comp. SIs. Co., Inc 

. .. .. . . .. . .. . . . .. . . .. .. .. .. . . .. .. .. . . .. 216-484-0405 
OR Portland, P&R 1ndS. ................... 503-641-9525 
TX Dallas, Wilkinson Brothers, Co. ........ 214-941-9963 
WI Green Bay, Beemster Elec. Co ....... 414-437-3238 
EXP Philadelphia, Electro-Mechanical Sys. Int 

.. .. .. . .. . .. . . . .. . .. .. . . . . .. . . . . . .. .. .. ;!15-925-3910 

LlNEMASTER SWITCH, Box 52, Woodstock, CT 06281, 
Tel: 203-974-1000, TWX: 710-434-7412; FSC No.: 
979180; Empl.: 190 . 

/INSE/!E5 
MEASUREMENT INSTRUMENTATION 

LlNSEIS, INC., P.O. Box 666, Princeton Junction, NJ 08550, 
Tel: 609-799-6282 (in NJ.), Toll Free l-BOQ-RECORDEA, 
Telex: 843-360; SIs. Mgt: Andreas Sasinski ... Do1405 

Local Sales Offices & Reps 
AL Birmingham, Gaines & Co. ....•....... 205-822-3010 
AZ Phoenix, Scientific Oves. West ........ 602-957-0401 
CA Huntington Beach, Scientific Oves. West 

. .. .. . .. . .... . .. . .... . . . .•.. . . . .. ..•... 714-840-3501 
CA Los Angeles, EIo1ek Sys. .......... ,... 213-416-9190 
CA Marina Del Rey, LlNSEIS CORP ... : ... 213-306-3112 
CA Orange County, Elotek Sys. .' . . . . . . . . .. 71~830-4856 
CA san Diego, Elo1ek Sys. ................ 714-83Q-4856 
CA Santa Clara, Johnson Assocs. . . . . . . .. 408-984-4626 
CO Bloomfield, Scientific Dvcs. West ..... 303-489-5145 
IL Northfield, Nomad .................... 312-448-2725 
NM Albuquerque, Scientific Dvcs. West ... 505-293-3494 
NY Frankfort, Kapi1allnstr. SIs. ............ 315-894-4245 
NC Burlington, P. J. Nahser Co. •.......... 919-228-8053 
OH Dayton, Hocker Assocs. .............. 513-253-3842. 
OR Portland, Ex1ech, Ltd .. .. .. .. .. .. .. ... 503-292-9219 
TX' Lewisville, Milestek, Inc ................ 214-436-1597 
UT Scientific Dvcs.,west ................. 801-966-lJ105 
VA Fairfax, Scientific Assocs. ............. 703-385-0600 
WA Bellevue, Ex1ech, Ltd .................. 206-454-7628 
Can calgary, Alb., AIM Instrs. Ltd .........• 403-230-2721 

LmEL 
LION PRECISION, 60 Bridge Sl, Newton, MA 02195, Tel: 

617-989-4710, TWX: 710-335-1280; FSC No.: 25404; 
EmpL: 30; SIs. Mgr: R. A. Reichstein 

LlSK, G. W., CO. 2 South Sl, CllI10n Springs, NY 14432, Tel: 
315-462-2611, Telex: 685-4113; EmpL: 200; Sis. Mgr: R. 
A. Nelson; Dist. Mgr: R A. Nelson 

LITE-ON CORP. Sub. Taiwan Liton Elctrn Co. Ltd., 
4951 Airport Pkwy, Ste. 570, Dellas, TX 75248, TWX: 910-
86Q-9316; FSC No.: 214-385-0145; Empl.: 1100; SIs. Mgt: 
Jack P. Haesly; Dist. Mgr: R. W. Morrison 

littelfuse@ 
LITTELFUSE, INC.; Sub. of Tracor, Inc., 800 E. 

NortI\west Hwy. Des Plaines, IL 60016, Tel: 312-824-1188, 
Telex: 910-233-4977, TWX: 310-433-0250; EmpL: 2500; 
Sis. Mgr: Milan Bagel; Dist. Mgr: Michael Budde 
................. a01088, 1224, 1240-1246, 1816-1817 

Local Sales Offices & Reps 
AL Mobile; Hollingsworth & Still .......... BOQ-241-5712 
AZ Tempe, Clemick & Assocs. ............ 602-820:0297 
AZ Tucson. Clemick & Assocs. ........... 602-749-4003 
AR Little Rock, Erickson Sis. ...... : ....... 501-225-7379 
CA Burlingame, Wnt J. Purdy ... ; ......... 415-347-7701 
CA Carrnichae~ Wnt J. Purdy ............. 916-484-1565 
CA Costa Mesa, Berman-Gravley ......... 714-549-2122 
CO Denver. Wnt J. Purdy ................. 303-753-6800 
CT Cheshire, C. Segel .................... 203-272-8497 
FL Clearwater, Hu1to-Hawkin&-Pereqoy .. 813-797-4447 
FL Maitland, Hutto-Hawkin&-Pereqoy ..... 305-831-2474 
FL Pompano Beach, Hutto-Hawkins-Pereqoy 

.. . . . .. . . . .. . . . .. .. . . .. . . . . . .. . . . . .. ... 305-971-5750 
GA Norcross, HolUngsworth" Still ........ 404-447-1700 
IL Ml Prospect, C. P. Dornbrow .......... 312:253-3326 
IN Indianapolis, L M DeVoe ............. 317-84~3245 
KS Overland Park, T. L Dowell & Assocs. . 

....................................... 913-848-7373 
.LA Chalmette, Erickson Sis. .............. 504-271-1976 

LINEMASTER 
Foots witch 
AUTHORIZED DISTRIBUTOR 

~0 
ELECTRIC SWITCHES 

I.COBPOBA'I'.D 

2478 Fietcller Dr, las AnpIes, cltitarnil 90039 

213 .... 860-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 91iM11-2911 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTIDN.SlOO 
FREE LINECARD AND 

. CATALOG ON REQUEST 
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LmEL 
MD Laurel RW Mltscher .................. 301-49Il-6090 
MD Rockville, Mid-Atlantic SIs. .....•...... 301-279-0684 
MD Silver Spring, Mid-Atlantic SIs. ........ 301-593-7749 
MA Newtonville, C. Segel ................. 617-96~9oo 
MI Farmington Hills, RC Merchant ....... 313-476-4600 
MI Sl Joseph, R. C. Merchant .........•.. 616-993-7376 
MN Edina, M FOSler Tech. SIs. ............ 612-941-9790 
MO Sl Louis, T. L Dewell & Assocs. ... • .• 314-849-4234 
NJ Englewood, Beum & Epstein, ......... 201-569-7600 
NM Albuquerque, Wm J.PUrdy ..... : ... ~. 505-266-7959 
NY BuffalO. R. W. MilSCher ................. 716-633-7970 
NY New York, Baum & Epstein ........... 212-564-4105 
NY PittSford, R. W. MilSCher ...... .. .. .... 716-566-4012 
NY ROcheste(', R. W. Milscher ............ 716-227-0639 
NC Charlotte, HcllingSworth & Still •.....•. 600-241-5712 
NC Kemersville, HcIHng$worth & Still ..... 600-241-5712 
OH. Richfield; Bear Mktg. .. : .... , .......... 216-659-3131 
OR .. Portland, J. y. BetuskO .... ,........... 503-222-4279 
PA Harrisburg, Beil & Whitaker ........... 717-564-6900 
PA Narberth: Biesson'Assoi:s, ............ 215-664-8460 
PA Orefield,BeiI & Whitaker .............. 215-395-0150 
TX Dallas, Eicom Mktg. .......... : ........ 214-241-2166 
TX Dallas, Erickson SIs. , ..... ,'........... 214-739-5633 
UT Saft Lake City, Wm J. Puldy .......... 601-466-8557 
VA. Midlothian, R W: MiISCher ............ 604-744-4676 

LiTTON APPLIED TECHNOLOGY, 845 Aimanor Ave., 
P.O. Box 3478, Sunnyvale, CA 94088-3478, Tel: 409-773-
0777. TWX: 91 G-339-9271; EmpL: 1700; Sis. Mgr' J. TII'IlIll 

LI1TON ENCODER DIY., 20745 Nordhoff SL 
Chatsworth,CA 913; 1. Tel: 818-341-6161, TWX: 91G-494-
1229; ~ No.: 17060; Ernpl: 350 .... ; ......... 801601 

Local Sales' Offices & Reps ) 
p;z. Phoenix, Clifton Precision ............. 602-242-0910 
CA CUpertino, Clifton Pl'<icision .... ,...... 409-996-7507 
CA Los Angelas, Clifton Precision .. " .... 818-347-()603 
CO Aurora, Midwest Meridian Corp. ....... 303-341-7550 
FL Longwood, Boetto Corp. ..... .. .. .. ... 305-331-1771 
IL Elk Grove Village, Midwest Meridian Corp. 

..................... , .... , ............. 312-84G-9540 
IA Cedar Rapids, Midwest Meridian Corp. . 

................... , ....... , ........... 31!i-365-6561 
MN Prior Lake, Midwest Meridian ... .. .... 612-447-8222 
MO Maryland Heights, Midwest Meridian Corp. 

..... , .................................. 314-676-4441 
NY Chappaqua, R M Glueck AssOcS.. .... 914-238-3233 

LITTELFUSE 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE 
AUTHORIZED DISTRIBUT0l! 

~ 
ELECTRIC SWITCHES 

I • co. po. AT. D 

2478 fIIIt:IIIr Ih" las 'I.IIIS, Catlfai'nll 10039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX(910-321'2971 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 6100 
FREE LINECARD AND 
CATALOG ON REQUEST 

Manufacturers and Sales Offices Directory· 
OH Fairborn, Midwest Meridian Corp. ..... 513-679-7100 
OR Beaverton, Ravencrafl ...•. ,.......... 503-646-9261 
PA Clifton 'Heights, Clifton Precision ...... 215-622-1000 
TX Fort Worth, Midwest Meridian Corp .... 817-654-2132 

LITTON INDUSTRIES, EleCtron Tube Div.,1 1Q35 
Westminster Dr., Williamsport; PA 17701, Tel: 717-326-
3561 

LITTON POTENTIOMETERDIV., 750 So. Fulton Ave., 
Mt Vernon, NY 10551, Tel: 914-664-7733, TWX: 71G-562-
0129; FSC No.: 04454;MuHiple; Eriipl.: 300; Sis. Mgr: E. R 
Cubbin 

LITTON SYSTEMS, INC, Electron' Dvcs. Div. 960 
Inctustrial Ad., San Carlos, CA 94070, Tel: 415-591-8411, 
Telex: 91G-376-49OO ' 

LITTON SYS.INC., Winchester Elecs/Use Co, 13536 
G SaliCoy SL Van Nuys, CA 91409, Tel: 213-786-9381, 
Telex: 67-4088, TWX: 91 G-495-1700; FSC No.: 88245; 
Empl: 250; Sis. Mgr: E. Wallen . 

UXI, INC.: 1438 Brook Or. OownersGrove, IL 60515, Tel: 
312·620-4646, Telex: 6871077, TWX: 91G-991-3903; Sis. 
Mgt: Joseph.Plevak 

LMB HEEGER, INC., 2946.E. 11th SL Los Angelas, CA 
9OO23,TeI:213-261-0362; SIs.Mgr:Rober1Heeger , 

LNR COMMUNICATIONS, INC., 160 Marcus Blvd., 
Heuppeuge, NY 11788, Tel; 516-273-7111, TWX: 51G-
227-9871; FSC No.: 51049; Empl.: 200 

LOCKHEED ELECTRONICS, 1 B30 NASA " FlDl, 
Houston, TX 77058, Tel: 713-483-3471 

MI Union Lake, G. L Ashby Assoc. Inc. ... 313-363-1100 
NC Raleigh, Remco , ..................... 919-847-5079 
OH Cleveland, G, L Ashby Assoc. Inc..... 216-461-0826 
OH Dayton, G. L Ashby Assoc. Inc. ....... 513-252-5627 
PA Churchville, Dynamic Elctrn. Sis. ...... 215-322-2611 
TX Dallas, 0&0 Engrg. Co. ............... 214-241-3099 
VT Burlington, Dynamic SIs.. of New England . 

•.... , ....•... , ...•.......•......... ,.. 602-863-6665 
WA Seattle, Rep-West ................... , 206-283-8351 

LONDON CO. See Radiometer Elctrns., U.s. 

LORAIN PRODS. 1122 F SL Lorain, OH 44052, Tel: 216-
288-1122, Telex: 98'0505, TWX, 81G-248-2130; Empl: 
900; Sis. Mgr' M. G. McGuire 

LORAL TERRACOM,Div. 'of Loral Corp., 9020 Balboa 
Ave., San Diego, CA 92123, Tel: ,el9-~76-4100, Telex: 
TERFIACOM A SDG 18-2774, TWX: TERFIACOM SDG 
910-335-1202; . SIs. Mgr': Michael A Lapactula 

LORANGER MFG. Box 948, Warren, PA 16365, Tel: 814-
723-2250, Telex: 914542; Empl.: 350; Sis. Mgr: R. N. 
Ehnnan 

LORCH ELCTRNS. 105 Cedar La, Englewood, NJ 07631, 
Tel: 201-569-8282, TWX: 71G-991-9718; FSC No.: 29971; 
EmpL: 50 

LORTEC POWER syS. INC. 145 Keep Court, Elyria, OH 
44035-2214, Tel: 216-327-5050, Telex: 364-866; EmpJ.: 
,50; Sis. Mgr: Dale I. Lamirand 

LOVE CONTROLS, 1475 S. Wheeling Rei., Whee6ng, IL 
60090, Tel: 312-541-3232, Telex: 297115; FSC No.: BL919; 
Empl: 120; Sis. Mgr: Harold R Koenen 

lOCUS, Box 740, State College, PA 16604, Tel: 814-466-' LOYOLA CONTROLS INC. 1099 N, BetaviaSL Orange, 
6275; Ernpl: 260; SIs. Mgr: J. E. Hess CA 92667, Tel: 714-639-0526 

LODE SYSTEMS, 3501 Ryder St, Santa Clara, 9A 95051, 
Tel: 409-732·5110; SIs. Mgr: Douglas Cox 

LOGICAL DESIGN GROUP, iNC. 541 Pylon Or. Raleigh, 
NC 27606, Tel: 919-634-8627; ErnpL: 7; Sis. Mgr: Linda 
Thacker; Dist. Mgr: Linda Thacker 

LOGICAL TECHNiCA\C SVCS, Instr. Div. 675 Prospect 
St., Tr~ton, NJ OB618, Tel: 609-393-2222. 

Distributor ------

LOGICOMP ELECTRONICS, INC. 695 Mamaroneck 
Ave., Mamaroneck, NY 10543, Tel: 914-698-9332, 600-
431·2625 .................... : .. , .... pgs.614,635,651,,661, 

684,702,736, 
781,7B", 

LOGICOMP ELCTRNS.INC., See Pres-Air-Trol Corp. 

lOGIC TECHNOLOGY, INC. 2452 Charteston Rd,.Mtn. 
View, CA 94043. Tel: 415-961-1007; FSC'No.: 51019 • 

LOGIMETRICS, 121-<l3Dupont SL Plainview, NY 11 B03, 
Tel: 518-349-1700, TWX: 51G-22HB33; FSC No.: 33013; 
Empl.: 65; Sis. Mgr: Eugene Blum ' , 

IJLOGITEK INC. 

lOGITEK. INC.~\ 1 01 Christopher SL, Ronkonkoma, NY 
11779, Tel: 516-467-4200, TWX: 51G-224-,6253; FSC No.: 
15420; EmpL: 55; SIs. Mgr: David fischer 
................... , ................. , ..... 801438-1437 

Local Sales OffIc8s & Reps 
AL Huntsville, Remco .................... 205-533-3763 
p;z SCottsdale, FaserTechnical Sis. ...... 602-946-4404 
CA Woodlands Hills, Craig Assoc. .. ...... 81B-BB7-2444 
CT Hartford, Dynamic Sis. of New England 

. • • . • . • . • . • . . . . . . • • . . . . . . . • . . . . . . • . . . . • . 203-693-6567, 
FL Coral Springs, HAl EIctms. . ..••••. , •. , '305-752-7520 
GA Atlanta, Remco ....................... 404-447-6937 
KS Wichita, 0&0 Engrg, Co. .............. 31 B-BB6-26OB 
MA Burlington, Dynamic SIs. of New England 

..•••••..••..•..••. , .•...•••••..•.•...• 617-272-5676 

--~~ Advertisement ----

Loyola Controls. Inc. is a leader in the field of . 
Solid State Power Control1ers. Units 
manufactured from 10 amps. to 2000 amps,. at 
120 to 600 VAC. OnlolTor time proportioning 
L'Ontrol, with zero crossover or phase angle 
firing i$ featured. Some devices have UL
Listing ot Recognition. WritelCal1 for 
complete catalog. 

LPKF PACIFIC INC., LPKF Pacific Ge'selischaft fuer 
internationalen Maschinenhandel m.b.h, 20C 
Pamaron Way, Novalo, CA 94947, Tel: 415-993-1717, 
Telex: 470875; Sis. Mgr: Juergen Seebach; Dist. Mgr: 
Juergen Seebach 

LPS CHEMICAL PRODUCTS, Holt Lloyd Corp., 4647 
Hugh Howell Rd., P. O. BOx 3050, Tucker, GA 30084, Tel: 
404-934-7800,600-241-6334. TWX: 81G-766-492O; Sis . 

. Mgr: Les Gable 

LPS RESCH. LABS, See Holt Lloyd 

LSI COMPUTER SYS. 1235 Waft Whitman Rd., Melville, 
NY 11747, Tel: 516-271-0400, TWX: 51G-228-7B33; FSC 
No.: 55261; Empl: 30; ~Is. Mgr: Mart", J. Essenburg 

LTX,l,TX PI<. @ university Ave., Westwood,'MA 02090, Tef: 
. 617-329-7550, Telex: 4430108, TWX: 710-348-6621; SIs. 
Mgr: Nick Stadtfeld 

LUFF RESEARCH, Box 449, Jackson Hgts.,NY 11372, Tel: 
71 B-4:w.:5900;· E""I.: 4; Sis. Mgr: R Scheer 

LUFT INSTRS. Hillside Rc:t., P.O. Box 214, Lincoln, MA 
01773, Tel: 617·259-9215, Telex: 2~7316 RCA; EmpL: 12 

lUMITRON, P.O, Box 12, Summil,NJ07901, Tel: 201·273> 
6998; FSC No.: 6240; EmpI.: 20; Sis. Mgr: Gil ChaSsie 

LUNDY ELCTRNS. & SYSTEMS, INC. 1. Robert La, 
Glen Head, NY 11545, Tel: 516-671-9000, Telex: 12-6929, 
TWX: 51G-223-0605; FSC No.: 93712; EmpI,: 700 

LUTECHNOLQGY, INC. 3516 Breakwater Ct, Hayward, . 
CA 94545, Tel: 415-BBr·1955; SIS. Mgr:,James Riggs 

LUTRON ELCTRNS., Box 205, $uter Ad., Coopersburg,PA 
lB036, Tel: 215-282-3600, Telex: 847475, TWX: 51G-651-
3755; Empl: 200; Dis/. Mgr: D. Savage 

726 Add Dept. EM to address to tell them you saw it in EEM. J::J::M 1.985 



Manufacturers and Sales Offices Directory 
LUXO LAMP, Jac Jacobsen Industries, Inc., P.O. Box 

951, Port Chester, NY 10573, Tel: 914-937-4433, Telex: 
137-336; EmpI.: 150; SIs. Mgt: Robert H. Newton 

LVC INDS., INC., CO-ORO Switch DiY. 23 Hanse 
Ave.; Freeport, NY 11520, Tel: 516-666-1900; FSC No.: 
32759; Sis. Mg,: Adam Kiecun .......... 801619-1621 

Local Ss/es Offices & Reps 
CA Los Angeles, Dynasales Co. .......... 213-268-1175 
MA Ashland, Polytek Assocs. ............. 617-661-4741 

Local Distributors 
NY Floral Park, Arason's Assocs. ......... 212-343-3339 

LWFW, INC. GROUP, 12700 Park Central, Suite 1605, 
Dallas, TX 75251, Tel: 214-233-5561; EmpL: 36; Sis. Mg,: 
Bill Lloyd 

LXD, INC. 24500 Highpoint Road, Beachwood, Ot-! 44122, 
Tel: 216-292-3300, Telex: 96-5442 LXD BCWD; EmpL: 
1'00; SI8. Mg,: Gerald G. Gross; Dist. MgT: Gerald G. 
Gross 

LYNN ELCTRNS. 915 Pennsylvania Blvd., Feasterville, PA 
19047, Tel: 215-677-6700, TWX: 51Q.667-1966; FSC No.: 
19151; EmpL: 125; Sis. Mgr: D. Giacomarra 

L YN-TRON, INC. 3150 Damon Way, Burbank, CA 91505, 
Tel: 213-849-6211, 600-423-2734, Telex: 662729; FSC 
No.: 05791; SI8. Mgr: Allred C. Redlilz; Dis/. Mgr: Allied 
C. Redlitz 

LYON METAL PRODS. 47 Railroad Ave., Aurora, IL 
60507, Tel: 312-892-8841. TWX: 910-232-3132; Empl.: 
600; Sis. MgT: R. R Bodlund 

LZR ELECTRONICS, INC .. 8174 Beechcraft Ave., 
Gaithersburg, MD 20879. Tel: 301-921,9440, Telex: 371-
9700 (Plinc); EmpL: 20; Sis. Mg': Aviva Kelly 
..................................•........ De1716-1718 

Local Ssles Offices & Reps 
CA Anaheim, Impact Elctrns., Inc. ......... 714-533-1351 
CA City of Industry. Pillage Inds., Inc. ...... 816-333-6603 
CA Santa Cruz. Le Rep ................... 406-456-0667 
CO Englewood. Frontier Rep., Inc. ......... 303-799-6063 
CT GuiHord, Data Mark, Inc. • . . . . . . . . . . . . .. 203-453-0575 
FL Melbourne, Kennedy Assocs. . . . • . . . .. 305-676-6875 
IL Chicago, Gaertner & Assocs. . . . . . . . .. 312-593-2332 
OH Cleveland, Emil F. Kink ............... 216-581-7722 
OR Portland, Power SOurces Unlimited .,. 503-292-0820 
WA Lynnwood, Power Sources Unlimited 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-784-3336 

MABUCHI MOTOR AMERICA CORP., 475 Park Ave. 
South, New York, NY 10016, Tel: 212-686-3622, Telex: 23-
4374, TWX: 966209 MABU UR NYK; Empl.: 6000 
.................•............................... 801167 
PANAFAX: 212-532-4263 

MACHINE COMPONENTS CORP., 70 Newtown Rd., 
Plainview, NY 11803, Tel: 516-694-7222; FSC No.: 15531; 
EmpL: 45; SI8. Mg': D. L Duboy 

Local Ss/es Offices & Reps 
CA N. Hollywood, Crown Elctms. ......... 213-877-3550 
CA San Jose, McFarland Assoc. .......... 406-266-9333 
IL Northbrook, Robert Hunter Co. ........ 312-272-6490 
IN Indianapolis, Pacer Sis. & Engrg ....... 317-849-1481 
MA Salem, Forbes Eng .................... 617-744-1693 
NY Penfield, W. E. Jordan Technical Assoc. 

. .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . ... 716-385-4240 

MACHLElT LABS., INC. 1'063 Hope St, Stamford, CT 
06907, Tel: 203-346-7511 . • 

MACNEAL-SCHWENDLER CORP. 815 Colorado Blvd., 
Los Angeles, CA 90041, Tel: 213-256-9111; Telex: 
4720462 MSC, TWX: 910-321-2492 MACN SCHW lSA 

MACOM INDS. 8230 Haskell Ave., Van Nuys, CA 91406, 
Telex: 69-1192; EmpL: 31 . 

MI A-COM.CABLE/HOME COMMUNICATIOS 
COMM/SCOPE COAXIAL CABLE, MI A-Com 
Inc., P.O. Box 1729, Hickory, NC 28603, Tel: 704-324-
2200,80().438-~1; Sis. Mg,: Stan Undsay 
.................. : ........................ C.1849-1857 

Local Sales Offices & Reps 
CA Merced, Sarah Hanks ................. 209-722-8542 
CA Rancho Cucamonga, Mark Manning .. 714-989-7700 
CO Aurora, Stan Von Feldt ... . . . . . . . . . . .. 303-366-8577 
GA' Lawrenceville. Bob Loveless ...•... _ .. 404-923-0920 
GA Stone Mountain, Tom McMinn ........ 404-294-0161 

L Lake Zurich, Jeff Bixler ............... 312-540-0850 
KS Overland Park, Jerry Smith ....... • ... 913-432-8084 
MA Worcester, Van Costa ................ 617-756-2333 
MN Cottage Grove, Bill Kohrt ... .. .. .. .... 612-456-1747 
NJ Oakhurst, George Voehl .............. 201-222-6712 
NC Rural Hall, Mickey Smijh .............. 919-377-9814 
OH Dublin, Tony Finger ................... 614-889-6608 
PA Warriors Mark, Dave Henmann ....... 814-692-7212 
TX Dalles, Emie Massei .................. 214-556-0755 
WA Bothel~ Rich Merel ................... 206-486-8480 
WA Edmonds. Ed Foust ................... 206-775-4803 

CABlE HOME GROUP 

MI A-COM CABLE/HOME COMMUNICATION 
PRODELIN SATELLITE ANTENN'A SYSTEMS, 
MI A-com. Inc., P.O. Box 468, Newton, NC 28658, Tel:. 
BOo-222-1195, 704-464-4141, Telex: 704-630; SIs. Mgt: 
Dale Sherrill; Dist. MgT: Phil Cox 

MIA-COM LAND MOBILE cOMMUNICATIONS, 
INC. 21 Continental Blvd., MernRlack, NH 03054, Tel: 803-
424-3400, TWX: 710-334-3400; EmpL: 44; Sis. Mgr: Jim 
Flowers 

MI A-COM LASER DIODE. INC. MIA-COM, 1nc.. 1130 . 
Somerset Sl, New Brunswick, NJ 08901, Tel: 201-249-

. 7000, TWX: 71 0-996-0597; SI8. Mgr: Stephen Klunk; Dist. 
Mg,: Stephen Klunk 

MIA-COM MICROWAVE CIRCUITS, INC. South Ave. 
Burlington, MA 01803, Tel: 617-272-3000, Telex: 94-9464, 
TWX: 710-332-6789; SIs. Mg,: Norm Brown 

M/A-COM MICROWAVE COMPONENTS, INC., 
MI A-COm, South Avenue, Burlington, MA 01803, Tel: 
617-272-3000, Telex: 94-9464, TWX: 710-332-6789; 
EmpL: 500; SIs. Mgr: Rich Beeber 

M/A-COM MICROWAVE POWER DVCS. 330 ase, 
Ave.. Hauppauge, NY. 11788, Tel: 516-231-1400, TWX: 
510-227-6239; FSC No.: 34874; Empl.: 365 

MI A-COM MILLIMETER PRODUCTS, MI A-COm, 
Inc. Second Avenue, Burlington, MA 01803, Tel: 617-272-
3000, Telex: 94-9464; Empl.: 300; SIs. MgT: A. Carison 

MI A-COM MOM, INC, MI A-COm, 9000 Fullbright Ave.. 
Chatsworth, CA 91311, Tel: 816-700-8400, TWX: 91G-494-
8400; EmpL: 40; Sis. MgT: Roger Davidson 

MIA-COM OMNI SPECTRA, INC. 21 Continental Blvd, 
Merrimacl<,.NH 03054, Tel: 603-424-411 1, Telex: 6817280, 
TWX: 710-366-0674; FSC No.: 16179; Empl.: 750; Sis. 
Mg': Ernest DeVita; Dis/. Mgr: Terri Hastings 

M/A-COM OSW, INC. 2626 S. Hardy Dr., Tempe, ,,;z 
85282, Tel: 602·966-1471, Telex: 668-332, TWX: 910-950-
1296; Sis. MgT; David Emerick 

M/A-COM PHI, INC., M/A-COm, 1742 Crenshaw Blvd, 
Torrance, CA 90501, Tel.: 213-320-6160, TWX: 919-349-
6651; EmpL: 260; SIs. Mg,: Fred MeAdara 

~;::::::::::::::::::::.::::: ........... ::::: .... -~ . n • .IJf!IJ:: F1V.Li :: •.............••........•................ : . . ............. . 
MAC PANEL CO., Box 5027, 216 Pine St, High Point, NC 
. 27262, Tel: 919-664-8111, Telex: 510-926-1542; FSC No.: 

16654; Empl: 80; SIs. Mgr: J. E. Craycroft 
................................. C.1712-1713; De1411 

MACPOWER, 9115 26th Aye., Kenosha, WI 53140, Tel: 
414-694-6666; Sis. MgT: Edward A. Joyner 

MACRODYNE, 10Ci4 Pnncelown Rd. Schenectady, NY 
12301, Tel: 516-356-3500; EmpL: 2.2 

MACRO ELECTRONICS CORP. 23 Royalston Lane, So. 
Setauket, NY 11720, Tel: 516-696-3357; Sis. Mgr: N. 
Blumenthai; Dis/, Mg,: T. ShHsky 

MAGNET 

MACROUNK, 1500 N. Kellogg Drive, Anaheim, CA 92807, 
Tel: 714-777-a8OO, TWX: 910-591-1671; Empl: 25; Sis. 
Mgt: Bill Goodale 

MACRONETICS, See Veeco Instrs. Inc. 

MACROTRONIX, INC. 4016 N. Home St, Mishawaka, IN 
46545, Tel: 219-256-5503; SI8. Mgt: Alen S. Benevlch 

MAG-CON, 1626 Terrace Dr, St Pau~ MN 55113, Tel: 612-
633-8820; ~.: 30;. SIs. Mgt: M. Crellin· 

MAGNATROL VALVE CORP. 67 Fifth Ave.. Hawthorne, 
NJ 07507, Tel: 201-427-4341, Telex: 130357; SIs. Mgt: R 
Kretschmer 

~GNAVOX ADVANCED PRODS. & SYS. CO, 
Magnavox Govt Indl. Elctms. Co., 2829 Maricopa St, 
Torrance, CA 90503, Tel: 213-616-1200, Telex: 674-373, 
TWX: 910-349-6657 

MAGNECRAFT ELEC. CO .. 1910 Techny Road, 
Northbrook, IL 60062-5376, Tel: 312-282-5500, TWX: 910-
221·5221; FSC No.: 94696; EmpL: 700; SIs. Mgr; M. A. 
Steinback; Dist. Mgr: M. A. Steinback .......... 801438 

Local Ss/es Offices & Reps 
AL Huntsville, Electronic Mktg. Assocs. •.. 205-937-7363 
,,;z Tempe, Foley, Tallent & Lee .......... 602-436-1564 
CA Cempbell, Kottmeier Assocs. .......... 406-666-5153 
CA Los Angeles, Universal Comp. Corp. .. 213-641-4255 
CO Parker, Technology Mktg. Assocs. .... 303-841-3435 
CT Farmington, R Perron & Co. .......... 203-673-4825 
FL Altamonte Springs, Semtronlc Assocs. 

....•.......................... c ....... 305-831-8233 
FL Clearweler, Sernlionic Assocs. ........ 813-461-4675 
GA Atlanta, EIectm. Mktg. Assocs. ........ 404-446-1215 
IN Carme~ Mklg. Engrs. .................. 312-282-~ 
KS .Overland Park, Advanced Techn. SIs. 

.. .. . . .... .. . .. .... .. ... .. . .. ..... .. ... 913-642-6675 
LA Folsom, McKinney Sis. ................ 504-796-5661 
MD Lutherville, Watker-Houck Assocs. . . .. 301-296-8021 
MA Needham, R Penon & Co. ............ 617-449-6162 
MI Ferndale, Hilltronics .................. 313-396-5556 
MN Minneapolis, Elec. Camps. SIs. ........ 612-933-2594 
MO Sl Louis, Advanced Techn.SIs. ....... 314-227-4448 
NH Dover, R. Perron & Co. ................ 803-742-2321 
NJ Marlton, B.G.R. Assocs. ............... 6Q9-940-1358 
NY Pittsford, W. A. Franklin Sis .... • .. .... 716-248-8251 
NY West Hempstead, Schmitt Ind. Mkl ... 516-466-3510 
NC Raleigh, Electrh. Mktg. Assocs. ... : .... 919-847-8800 
OH Cleveland, Scott EteC., Inc. ............ 216-473-5050 
OH Kettering, Soolt EIec., Inc. ............. 513-294-0539 
PA Pittsburg, Scott EIec., Inc. ............. 412-963-6116 
SC Greenville, EIectm. Mktg. Assocs. . . . .. 803-233-4637 
TX Dallas, McKinney SIs. ................. 214-631-9450 
UT Salt Lake City, Techn. Mktg. & Assocs. 

....................................... 801-463-1009 
WA Redmond, Quadra Sis. ........•..•.... 206-883-3550 

MAGNETEK, 7315 Red Deer Dr. Boulder, CO 80301-4696, 
Tel: 303-442-6700; FSC No.: 5/l439; EmpL: 36; Sis. MgT: 
Ruth E. Forsberg 

Local Ss/es Offices & Reps 
CA . San Diego, Mesa Engrg: & SIs. Assocs. 

........................................ 619-276-8021 
KS Shawnee MiSsion, Robinson & Assoc. 

....... : ............................... 913-262-1374 

MAGNETIC AUDIOIVIDEO PRODUCTs DlV., 3M 
Co., 3M Center, Bldg, 223-5 SOuth, St Pau~ MN 55.101, Tel: 
612-733-1110, TWX: 910-563-3712; EmpL: 38,351 

MAGNETIC CIRCUIT ELEMENTS, 1540 Moffett St, 
Salinas, CA 93905, Tel: 406-757-8752; FSC No.:' 09349; 
EmpL:24' 

Local Ss/es Offices & Reps 
CA Saratoga, Testco,lnc. ....... ; ......... 406-253-1900 
OR Portland, RTS, Inc. .................... 503-636-5670 
WA Vashon, RTS, Inc. .... , ................ 206-285-1363 

MAGNETIC COILS, INC~ See MOl Transformer 
Corporation 

MAGNETIC DEVICES INC. 5575 Kearny Villa Rd, San 
Diego, CA 92123, Tel: 619-279-7054; FSC No.: 13766; SIs. 
Mg': Dave Lough"n , 

MAGNETIC INSTRUMENTATION, 6350 E. 48TH ST, 
Indianapolis, IN 46226, Tel: 317-545-2102, Telex: 27-2111; 
Empl.: 23 ...................... , ................ De1261 

Local Sales Offices & Reps 
CA Aptos, Wasson & Assocs. ............. 406-496-6011 
EXP NY, Irvington, Inter Technical Export Corp. . 

. .. . . . . . . . . . . . . .. .. .. . . .. . . . . .. . .. .. ... 914-591-8822 

EEM 1985 Add. Dept. EM to address to tell them you saw it in EEM. 727 



MAGNET Manufacturers and Sales Offices Directory 
MAGNETIC METALS CO. Hayes Ave. at 21st St, 

Camden, NJ 08105, Tel: 609-964-7842, TWX: 710-891-
7054; EmpI.: 500; SIs. Mgr: Harry Shepherd 

MAGNETICO INC-, 182 Morris Ave., HoltsvIlle, NY 11742, 
Tel: 516-654-1166; EmpL: ~ ... : ....••.•...••.• A.2167 

I.pcal Sates 0fficfIB & Reps 
CAWoodiand Hills, 101_ Mktg. Assoc. 

•.•..........•....•.......•.. ~ . . . . . . . .. 213-aa3-7606 

MAGNETICS, Box 391, Butler, PA 16003-0391, Tel: 412-
282-8282, TWX: 71 G-373-3821; EmpL: 650; SIs. Mgr: J. F. 
HUIh ' . 

A 
V 

MAGNETIC SHIELDDIV., Perfection Mica Co., 750 
Nor1h Thomas Or, Bensenvllle,IL 60106, Tel: 312-766-

. 7800, TWX: 910-256-4815; EmpL: 43 ..... Co,1727-1729 

Local Sales Offices & Reps 
AZ Phoenix, Howe & Howe SIs., Inc. •..•.. .602-264-7971 
CA Redwood City, Autt Assocs. .. : ........ 415-367-1710 
CA Woodland Hills, Ca~Werd SIs. Co. ..•. 213-663-2202 
CO Thornton, E & C Johnson ............. 303-457-2247 
FL Miami, Ludlum Assoc. Co. .. .• . . . . . . .. 305-592-6523 
MD Baltimore, Bemerd WhRe & Co. ....... 301-484-5400 
MA Mitten, Naton Assocs. ................. 617-898-0607 
""I Farmington, Arntech Reps. ............ 313-474-8300 
MN Mimeapolis, Josco.MeIUis & Assocs. 

....................................... 612-861-3343 
NM Albuquerque, IMEC ......... '.. .. .. .... 505-663-9010 
NY New York, Kenneth L Love Assocs. .. 212-541-46B5 
NY Syracuse, Canavan-Scanlon Assocs. 

...................................... ~. 315-437-1271 
OH Cleveland, Bill TepJitz & Co ......... , .. 216-439-3265 
PA Havertown, aRM, Inc. ................. 215-566-6709 
TX Bedford, De ArmondEnt ............. 817-268-6821 
TX Bedford, De Arrnond.Entprs. .......... 817-268-6621 

MAGNUM ELEc., 6385 Dixie Hwy. Erie, MI48133, Tel: 
313-848-2555, TWX: 810-231-7160; EmpL: 150; SIs.Mgt: 
Ronald Pitchford; Dist. Mgt: Ronald Pitchford 
........................................... Co1440-1444 

Local Sates 0fficfIB & Reps 
AZ Tempe, Delta EIc1mS. ................. 602-224-1601 
CA Pleasanton, MouI1hrop Sis. ...••.•...•. 415-463'0450 
CA Westminster, West EIctm. Sis. ......... 714-696,0120 
CO engleWood. Fronti,er Represen1aIives 

....... _.. .. . .. .. .. .. .. .. .. .. . . .. .. . ... 303-799-6063 
CT North Haven, KItchen & Kutchin .. .... 203-239-0212 
FL Pompano Beach, Hutto-Hawkins-Peregoy . 

· ................................. ,. ... 305-971-5750 
GA Atlanta, EIfecIive Mktg. Force ......... 404-948-0023 
L Elk Grove Village, Control SIs. ........ 312-595-2110 
IN Indianapolis, Msrketing Engrs. ........ 317-872-5665 
KS Overland Park, Thomas L Dowell & Assocs. 

· ., ., ...•...••.. , ....•...•... : ••....•.. 91,3-6411-7373 
MD Pikesville; Imagi1ron Sis. Co. .. . . . . . . .. 301-521-2020 
MA Burlington, Kitchen & Kutchin .•....... 617-fo19-2660 
MN Brooklyn Center, Willman Assocs. .... 612-566-5010 
MO St Louis, Thomas L Dowell & Assoc.s. 

· .................................. ; ... 314-849-4234 
NJ Perth Amboy, AStrprep, Inc. .... ; . • . . .. 201-826-8050 
NY Babyton, Astrorep ................. ",'" 516-422-2500 
NY Rochester, Marchese Marsey & Barden 

· ...... .. . .. .. ... .. .. .. . .. . . .. . .. .. . . .. 716-544-4300 
OH BeachwoOd, ESI ...................... 216-631-9555 
OH Cleveland, Baehr, Greenleaf & Assocs. 

~ ........ , .... :. c ...................... 216-221-9030 
OH Columbus, Baehr, Greenleaf & Assocs. 

....................................... 614-466-4046 
OH Oayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OR . Portland, Jos. V. Beluskc Co. .. :, . . . .. 503-222-4279 
PA Hu!llingdon Valley, lnacker Sis. ..... ,. 215-947-5660 
TX Richardson, Bany Sis. .......... .- .. ... 214-234-0255 
WI Thiensville, Control Sis. ............... 414-242-4580 

MAGNUM MICROWAVE CORP, 365 Ravendale Or, 
Mountain View; CA !\4043. Tel: 415-968-9281, Telex: 
171596; FSC No.: 59277; SIs. Mgt: David N. Fealkolf 

MAGNUM OPUS CUSTOM ELCTRN. ENGRG. 284 
,Kennedy St, Iselin, NJ 08830, Tel: 201-283-4925; SIs. 
Mgr: R. GaIan1y ............ ..; .................. 001093 

MAGNUSONIC DEVICES, 290 Duffy Ave., Hicksville, NY 
,MAGNETIC SPECS, 10 Albeinarle Ave., Trenton, NJ 11801, Tel: 516-938-4700, TWX: 510-221-1850; Empl.: 

08638. Tel: 609-883-3150; E"1lL: 23 275; SIs. Mgr: M. Stamoufi 

MAGNETIC SYSTEMS, 1021 P8cten Ct,Milpi1as, CA 
95035, Tel: 408-263-6680 

MAGNETIC SYSTEMS, 770 Linden Avenue, Rochester, 
NY 14625, Tel: 716-385-9010, lelex: 978324; EmpL: 50; 
SIs. Mgr: Ronald T. Kosmider 

MAGNETIC TECHNOLOGY, 21001Kit1tidge St, 
Canoga Pk, CA 91303, Tel: 818-887·7700, TWX: 91 0-494-
1217.; Empl.: 150; Sis. Mgt: David Mighdoll 
.........................................•.. 801166-1169 

Local Sales Offices & Reps 
AZ Fountain Hills, Halbar Assocs. . 0 •••••• 1\02-837~2464 
t>il Sun Lake, Kachina Assocs. .... ,. . .. .. 602-253-7066 
CA Los Attos, S8IVO Deta .. .. .. .. .. .. .... 415-964-1325 
CA Los Angeles. Halbar Assocs. .......... 818-246-8263 
CT Strat1ord, Gerald Rosen Co. ........... 203-375-5456 
FL OrtandO, MacKay, SmH~ & Assocs. "', 305-277-1513 
GA Atlanta MacKay, SmHh & Assocs. ..... 404-449-7444 
IL. Glencoe, Howard Benjamin Assocs. .. 312-835-0150 
MA Frariiingham, Gerald Rosen Co. ....... 617-879-5505 
MN Edina, Techo, Lid. ................. :.. 612-929-9497 ' 
NJ Pennsauken, Vantage Sis. Co. .. ...... .609-663-6660 
OK Tulsa,Norcom ............. :: ......... 918-832-7747 
TX Dallas, Norcom ....................... 214-386-4898 
TX Houston, Norcom ..................... 713-933-6021 
WA Redmond, Halber Assocs. ....•. . . . •.. 206-882-0990 

MAGNETIKA, INC., 4254 Glencoe Ave., Venice, CA 90292, 
Tel: 213-391·0391 

MAGNETOELASTlC DEVICES, 326 Springside Ave., Box 
625. Pittsfield, MA 01201, Tel: 413-445-5606 

MAGNETRAN CORP, 5701 Savoy Lane, Houston, TX 
77036, Tel: 713-785-4202; Empl.: 15 

MAGNET SALES & MFG. CO. INC., 11250 Playa 
Court, Culver City, CA 9023G-6127, Tel: 213-391-7213, 
8OG-421-8692; FSC No.: 95-2916141; EmpL: 25; Sis. Mgr: 
Ani! Nanji; DiS!. Mgr" Anil Nanji ................ A.1307 

MAGNOS, Old School House Rd, Harvard, MA 01451, Tel: 
617-456-8880; EmpL: 5. 

MAIDA DEVELOPMENT·CO., 20 Libby St, Hampton, 
VA 23883,TeI: 604-723-0785, Telex: 82-3443; EmpL: 299; 
Sis. Mgr: Edward T. Maida, Frank Thompson 

• , .................. : ....................... A.1109-1113 

Local Sales Offices & Reps 
CA Los Angeles, High Voltage SIs. ....... 213-881-9194 
CA Mountain View, West/Mark Assocs. .. 415-969-1700 
FL Vero Beach, John Hansen & Assocs. 

• ......................... " .. . .. .. .. .. 305-562-2328 
MA BurfrngtOn, Conti-YOUII\ler ............ 617-273-1582 
NC Cary, FBD Sis. ........................ 919-467-7595 
SC Mauldin, FBD Sis. ..................... 803-828-2323 
VA Portsmouth, FBD SIs. ................. 804-484-3182 
WA Seattle, ECCO Mktg. .................. 206-364-020<1 

MALCO, DIv. Microdot Electronic Components 
Group, 12 Progress Or, Montgomeryville. PA 18836, Tel: 
215-699-5373, Telex: 510-661-8260, TWX: 91 0-588-3768; 
Dist. Mgr: J. Mclaughlin .... , ..... C.1446-1449,1859 

Local Sates Offices & Reps 
AL Huntsville, Montgomery Mktg. _........ 205-83D-0498 
A'z. Mesa, Sedco SIs. ..................... 602-835-6281 
CA Anaheim, Ubratronil, ........•......... 714-534-7073 
CA Santa Clara, Thres(,m Assocs. ........ 408-249-7400 
CO Longmont, Todd & Fry Assocs. ....... 303-776-7331 
CT West Hartford, PettIgrew Co. .......... 203-236-5691 . 
FL Clearwaler, WMM Assocs. ............ 813-481-7074 
GA Norcross, Montgomery Mktg. ......... 404-447-6124 

IL. Elk Grove Village, John G. Twist Co. .. 312-593-0222 
IN Greenwood, Valentine & Assocs. .•... 317-888-2260 
IA Cedar RapIds, S & 0 SIs. .. . .. .. .. .... 319-393-1845 
MA Wobum, Component Tach. ........... 617-933-5390 
MN Bloomington, John G. Twist ........... 812-835-2120 
,NM Albuquerque,Rep1ronix ............... 505-292-1718 
NY Rochester, Ossman Comps. .......... , 716-424-4460 
NY Yonkers, Sonkln ~ . . . . . . .•• .•. .. 914-966-8282 
NC Cary, Montgomery Mktg. .: ............ 919-467-6319 
OR Beaverton, Blair Hirsch Co. .. ...... :.. 503-641-1875 
PA Hatboro, Jacobsei1 Assocs. ........... 215-674-2937 

,TX Dallas, Kruvand Assocs ............... 214-437-3355 
VA Fairfax, Beacon Nor1h ................ 703-591~1300 
WA Lynwood, Blair Hirsh Co. .............. 206-774-8151 
WI Brookfield, John G. Twist Co. .. ....... 414-782-2670 
Can Montreal, Que.. Kaytronics, Lid. .. ..... 514-367-0101 

Local Distributors 
AL Huntsville; HamiHon Avnet ......... ~ ... 2O!i-B37-7210 
AZ Tempe, HamiHon Avnet ............... 602-231-5100 
CA casta Mesa, HamiHon Avnel' .......... 714-754-6111 
CA Santa Clara, Pyramid EIc1mS. ......... 408-727-9810. 
cA Sunnyvale, Hamilton Avnet ........... 406-743-3355 
CT 'Danbury, Hamitton Avnet .........•... 203-797-2800 
GA Norcross, Haminon Avnet .......• , .... 404-447-7507 , 
IL Bensenville, Hamitton Avnet .......... 312-66G-7700' 

D Columbia, Hamifton Avnet ............ 301·995-3500 
MA Woburn. HamiHon Avnet ............... 617-273-7500 
MI Livonia, HamiHon Avnet .. ;............ 313-522-4700 
MO Earth CRy, HamiHonAvnef ............ 314-344-1200 
NH Manchester, Yankes Elctm. Supp. ..... 603-625-9746 
NJ Fairfield, Hamltton Avoet .............. 201-575-3390 
NJ Old Bridge, BTC Elctm. Comps. ....... 800-526-2828 
NY Hauppauge, Hamifton Avnet .......... 516-231-9IiOO 
NY Plainview, Progress Elctms. ......... ,. 51'6-443-1.100 
NY Rochester, Hamifton Avnet ... , ........ 716-474-9130 
NY Syracuse, HamiHon Avnet ..... .. .. ... 315-437-2641 
OH Cleveland, HamiHon Avnet ............ 216-831-3500 
PA Wayne, Peak EIctm. Corp. ..... . . . . . .. 215-293-9000 
TX Irving, HamiHon Avnat ...... . .. .. .. ... 214-659-4111 
TX Richardson, Southwest Elctrns. ........ 214-234-3050 
lIT SaH lake City, Hamltton Avnet .•...... 801·\172-2800 
WA Bellevue, Hamilton Avnet ............. 206-643-3950 

MALLORY BATTERY, See DuracelllntL 

MALLORY 

MALLORY CAPACITOR CO., MallOry Comps. 
Grp., 3029 E. Washingion St, Indianapolis, IN 46201. Tel: 
317-836-5353, Telex: 27-2155, TWX: 667-6015; FSC No.: 
317-261-1561; Empl.: 1900; Sis. Mgr: A. E. Irwin; Dist. 
Mgr: Frank Vendely ................. .- .... A.1114-1115 

Local Sales 0fficfIB & Reps 
AZ Scottsdale .. " ............. .' .. .... .... 602-949-7788 
CA Los Angeles .......................... 714-523-7992 
CA San Francisco .................. '..... 415-856-1136 
CO Denver ..................... ;......... 303-457-9373 
FL orlando .......................... ,'... 305-855-6353 
IL Chicago .............................. 312-364-5750 
IN Indianapolis .. '" • .... .. ........ .. .... 317-836-5353 
KS Shawnee Missio!' ....... ,............. 913-362-7099 
MA Boston .................... , .......... 617-872-7776, 
MI Detroi1.. . .. .. .. .. . .. .. .. .. . .. . .. .. .... 313-524-0015 

: ~in=~i~.::::::::::::::::::::::::::: ~1!~~:! 
NJ Hillsdale. .. . .. .. .. .. .. .. .. .. .. .. .. .... 201-666-3600 
NY Syracuse ... , .. , ...... , ................. 315-425-'9800 
NC Raleigh ............................... 919-B3!Hl401 
OH Dayton .................. , ............ 513-299-5505 

~. 6::,'; .::::::::::::::::::::::::::::: ~~~: 
PA Willow Grove .................... : .... 215-657-4250 
TN Nashville .......................... :.. 615-689-1174 
TX Dallas ........ :........................ 214-324-2448 

MAi.IORY 
MALLORY COMPONENTS DIVISION, Emhart 

Elec./Elctm. Grp., 3029 E. Washington St, 
Indianapolis, IN 46201, Tel: 317-261-1361, Telex: 27-2155; 
Sis. Mgr: Steve Leykauf; Dist. Mgr: Mike Bland 
............................ ; ................. .-.. A·2022 
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Manufacturers and Sales Offices Directory 
MALLORY TIMERS, Emhart EIec./EIctm. Grp. 3029 E 

Washington St.. Indianapofis, IN 462bi. Tel: 317-636-5353, 
TWX: 317-634-4214; Erripl: 2,000; SIs. Mgr: Bill Miller 

MANAGE, INC., Fibre Optics E/ctms. Sys.Grp.. P.O. 
Box 175, 40 Nichols Rd., Chicopee, MA 01014, Tel: 413-
598-8204, 592-3834; Empl.: 30; SIs. Mgr: David Menard 

M&T CHEMICALS, INC., Woodbridge Rd. & Randolph Ave., 
Rahway, NJ 07065, Tel: 201-499-0200, Telex: 710-996-
5641, TWX: 710-996-5642; Ernpl: 1650 

MANGER ELEC. CO., INC. W. Henry SI., Stamford, CT 
06902, Tel: 203-348-7761; Empl.: 100; SIs. Mgr: J. V. 
Judge 

MANHATTAN ELECTRIC CABlE. 225 Passaic SI., 
paSsaic, NJ 07055, Tel: 201-779-8900, Telex: 137-387; 
Ernpl: 125; SIs. Mgr: Ed Harvey; Dist. Mgr: Allan Marconi 

MANHATTAN ELEC. CABlE CORP. 1 Station Plaza, 
Rye. NY 10580, Tel: 914-967-8000, Telex: 137-387; Empl: 
125; SIs. Mgr: Edward J. Harvey 

MANN, HENRY, INC., 3963 Mann Road, Huntingc;lon 
Valley, PA 19006, Tel: 215-355-7200, Telex: 6851160; FSC 
No.: 215-355-5134; Empl.: 105; Sis. Mgt: carol Mann; 
Dist. Mgr: James P. Massi 

MANNESMANN TALLY CORP. 8301 S. l80th St, Kent, 
WA 96032, Tel: 206-251-5500, Telex: 32-0200; Empl.: 450; 
Sis. Mgr: John Cooper 

MANTEX CORP., 1800 Metamora Rd., P.O. Box 15E, 
Oxford, MI 48051, Tel: 313-628-9711; Empl.: 100; Sis. 
Mgr: Demis J. Stepien ......................... 801727 

Local Sales Offices & Reps 
AZ Phoenix, Cristee-Meade <;:0. .......... 602-267-7197 
CA Glendale, Halbar Assocs. ............. 213-246-8263 
CA San Diego, Mesa Engr. SIs. Assoc. .... 619-278-8021 
CA San Maleo, Halbar Assocs ............ 415-349-4700 
CO Lakewood, Christee-Mesde Co. ....... 303-232-0287 
IL Highland Park, Thomas B. Hunter Assoc. 

· . . . . . .. • . .. .. . . . . . .. . . . . .. . . . . .. . . . . .. 312-433-7000 
IN Indianapolis, SAl. Mklg. Corp. ......... 317-241-9276 
KS Leawood, Thunderbird ............. 1" 913-642-7220 
KS Wichita, Thunderbird .................. 318-664-3941 
MD BaHimore, Muncy Sis. Assocs. .. . . ... .. 301-464-6376 
MI Brighton, SAl. Mktg:Corp ............. 313-227-1786 
MN St Louis Park, Lestronix ........•..... 612-926-8466 
MO leawood, Thunderbird ................ 913-642-7220 
MO Maryland Hgts.. Thunderbird .......... 314-567-6488 
NH Salem, Sales Engrg. ............ .. .... 603-893-5521 
OH Columbus, SAl. Mklg. Corp. .......... 614-454-8942 
OH . Dayton, SAL Mklg. Corp. ............. 513-435-3181 
OH Shaker Hgts.. SAl. Mklg. Corp. ........ 216-751-3633 
PA Pittsburgh, SAL Mklg. Corp. .......... 412-261-0482 
TX Richardson, Thunderbird ............. 214-690-0763 
VA Ricnmond, Muncy Sales Assoc. ....•.. 804-288-5720 

MANUFACTURING SYS., Div. LeOoux Inds., Inc., 
2022-C S. Grand Ave, Santa Ana, CA 92705, Tel: 714-540-
6630; Empl: 6; Sis. Mgr: Larry LeDoux 

, 
MARATHON BATTERY CO, 8301 Imperial Dr., Waco, TX 

76714, Tel: 817-776-0650, TWX: 910-894-5203 
MARATHON WAC; Sis. Mgt: WaRer H. Harder 

MARATHON FLITE-TRONICS COMPANY, A 
Marathon Power Technologies Co, 2525 N. Naomi 
St, E!urbank, CA 91504, Tel: 818-641-3210, Telex: 69-
1487; Empl: 65 

MARATHON SPECIAL PRODS., 13300 Van Camp Rd., 
Bowling Green, OH 43402, Tel: 419-352-8441. TWX: 810-
499-2988; Empl.: 150; Sis. Mgr:' J. campisi 

MARCON AMERICA CORP. 31 0 Era Drive, Northbrook, 
1L,60062, Tel: 312-564-2820; FSC No.: 564-1150; Empl, 9; 
Dis!. Mgr: Helen A Stubbs ....... A.1116-1117, 1887 

Local Sales Offices & Reps 
AL Huntsville, Electro-Meeh Sis. .......... 205-533-2100 
AZ Tucson, Clemick & Assocs. ........... 802-749-4003 
CA San Jose, K-Lectron .................. 408-942-9177 
CO Denver, lindberg Co. .. ..... :......... 303-758-9033 
FL AHalTionte Springs, Electro-Comp Assocs. 

........... ............................. 303-331-0173 
FL Deerfield Beach, Electro-CompAssocs. 

· .. . . .. . .. . .. . . . . .. . . . . . . . . . .. . . . .. .. .. 305-429-0802 
FL Melboume, Electro-Comp Assocs. . . .. 305-242-0621 
FL St Petersburg, Electro-Comp Assocs. 

· .. . . . .. .. .. . . .. .. . . .. .. .. . . .. .. . .. .... 813-327-9677 
GA Norcross, Electro-Meeh Sis. ....•..... 404-4017-6478 

.. IL Des Plaines, Electron MkIg. ........... 312-298-2330 

IN Indianapolis, Instll-Reps .............. 317-251-1994 
IA Marlon, M-S-B Assocs. ............... 319-377-6261 
KS Shawnee Mission, M-S-B Assocs. ..... 913-432-2131 
MD Baltimore, Mech-Elee SIs, •............ 301-342-1964 
MA Canton, D. Taggart Assocs. ........... 617-828-8064 
MI Farmington, R C. Merchant Co ........ 313-476-4600 
MI St Joseph, R C. Merchant Co ......... 616-983-7378 
MN Eden Prairie, Rockmore Sis. .... .. .... 612-941-1390 
MO St Charles, M-S-B Assocs., .•......... 314-948-5577 
NJ Medford, Meeh-Elec Sis. .......•...... 609-654-8209. 
NM Albuquerque, lindberg Co. ............ 505-881-1006 
NY Kingston, R. P. Kennady Co. .. ........ 914-331-0755 
NY Melville, LI, ComIronic Assocs. ....... 516-249-0606 
NY Rochaster, R P. Kennedy Co. ......... 716-271-19.10 
NY Rochaster, R P. Kennedy Co. .. :...... 716-271-6322 
NC\ Raleigh, Eleciro-Meeh Sis. ............ 919-851-8165 
OH Cincinnati, Jayenbee Mklg. ............ 513-531-3320 
OH Grafton, Jayenbee Mklg. .............. 216-458-6468 
OR Portland Harry Levinson Co. .......... 503-245-0902 
PA McLeen, EC.C.O. Elctrn. SIs. .......... 814-476-1376 
TN Knoxville, Insul-Reps .................. 615-691-7586 
TN Nashville, Electro-Meeh Sis. .......... 615-885-0073 
TX Austin, Sundance SIs. ................. 512-339-6611 
TX Houston, Sundance Sis. .............. 713-772-4986 
TX Plano, Sundance SIs, ., ............... 214-867-0592 
UT SaH Lake City, lindberg Co. .......... 801-467-1794 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 

MARCONI INSTRUMENTS, 3 Pearl Court Allendale, NJ 
07401,TeI:201-934-9050, TWX: 710-991-9752; Sis. Mgr: 
William E Bean .......................... 001262-1264 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms, Assocs. ... 205-881-5031 
CA Huntington Beach, Scientific Oves. Wast 

.......... " ........................... 714-84D-3501 
CA San Jose. Scientific Dves. Wast ....... 408-554-0455 
CA Westminster, Marconi ................. 714-895-7182 
FL Boca Raton, Beacon EIecIms. Assocs. 

. .. . . . . . .. . . .. .. .. .. .. . . . .. . . .. . . . .. . .. 305-392-3500 
GA Atlanta, Beacon Electms. Assocs. ..... 404-256-9640 
IL Chicago, KW. Meyers .. ' .............. 312-882-4808 
IN Indianapolis, K Meyers ............... 317-783-1030 
MD Burtonsville, Bekr Inds. ............... 301-421-1200 
MA Stoneham, Ken Corp. ................. 617-926-5525 
MN Minneapolis, KW. Meyers ............. 612-920-7080 
NJ Elmwood Park, L & M Assocs. ........ 201-7117-0441 
NM Albuquerque, Scientific Ovcs. ......... 505-883-3668 
NY N!'W York City, L & M Assocs. ......... 212-243-6155 
NY Wh~ney Point Tae-Rep .............. 607-692-3705 
NC Raleigh, Beacon Eleclrns, Assoc. ..... 919-787-0330 
OH Chesterland, EQS Systems ........... 216-729-2222 
PA Andalusia, L & M ;.................... 215-245-6658 
TX Dallas, Bradenco ..................... 214-243-7261 
WA Marysville, The Wastern Rep ......•.. 206-653-6031 

MAREL INSTR. CO .. 907 South East 13th Pl., Cape Cora~ 
FL 33904, Tel: 813-574-8788; Empl.: 14; SIs. Mgr: T. Swill 

MARINE ELECTRIC RPD, INC., See CML Macsrr Div. 
Marine Electric RPD, Inc. 

MARINE INDUSTRIAL CABLE CORP., P.O. Box 29207, 
New Orleans, LA 70199, Tel: 504-254-0754 

WILD OATS 
MARKAT DIV., Wild Oats Corp., 3 CountrYDr, Plainvi!'W, 

NY 11803, Tel: 516-549-9272; Empl.: 228;·· Sis. Mgrc K L 
Campbell; Disl. Mgr: W. B. Heather 

---- Advertisement ---~ 

Specialists in the design and manufacturing of 
Industrial Control Systems of all types. Also 
manufacturers of the MAR N A V marine 
navigation system which monitorS Loran and 
satellite systems and all onboard operational 
instruments to provide instant updates on 
location and Performance. 

Local Sales Offices & Reps 
AZ Scottsdale, Southworth SIs. ........... 602-945-3464 
IN Carme~ Hoosier SIs, .................. 317-644-4535 
NY Massapequa Park, Systems Design & Engrg. 

' ............... ' ........................ '516-598-1270 
OH Centerville, Grimm & Co. .............. 513-433-1717 

MARQUA 

1M MARKEL CORPORATION 

MARKEL CORP., P.O. Box 752, Norristown, PA 19404. 
Tel: 215-272-8960, TWX: 510-660-0929; FSC No.: 03890; 
Ernpl: 267; Dist. Mgr: E J. Barth .............. C.1689 

Local Sales Offices. & Reps 
AZ Phoenix, K Jahn Co. .. .. .. .. .. .. .. ... 602-956-9060 
AR Hot Springs, MY A, Inc. ................ 501-262-1365 
CA Anaheim, Indl. Dielectrics ............. 714-776-7411 
CA Berkeley, Riggs/LaMoree ............. 415-841-0601 
CA LA, Natl Wire & Cable ............... 213-225-5611 
CA Torrance, Insulation Supp. ...•........ 213-320-9400 
CO Denver, Ward Elee. Supp. ............. 303-572-3541 
FL lightihouse Point Jack Krutek & Assoc. 

.. .. . .. . . . . . .. . . . . . .. . .. .. .. .. . . . . . . ... 305-941-6544 
IL Naperville, JJ. Glenn ................. 312-961-1902 
KS Overland Park, Mathews .............. 913-642-9.063 
MD Glen Burnie, F. Loll ................... 301-744-4611 
MA WaHham, Datcom I ..................... 617-691-4600 
MI Farmington, L George & Assoc. ...... 313-474-1505 
MN Edina, PWC .... .. .. .. .. .. .. .. .. .. .... 612-933-3393 
NJ Colonia, Heft & Ficarra ................ 201-381-5193 
NY Lynbrook, Hell & Ficarra .............. 516-599-3351 
NY Rochester, Gislason .................. 716-454-4741 
OH Chagrin Falls, Electroiock ............. 216-543-5125 
PA Flourtown. C; Newson ... . . . . . . . . . . . .. 2f5-248-3377 
SC Greenville, Electrolock Inc ............. 803-297-9630 
TN Chattanooga. Jackson ................ 615-267-4260 
TX Richardson, CJ. Garvey ............... 214-234-3371 
WA Mercer Is., Electronic Component ..... 206-232-9301 
WI Mequon, Wm R Bolles ............... 414-241-3320 
EXP Philadelphia, Markel Corp., Exp. t;>ept. 

. . . . . . .. .. . . .. . .. . . . . . . . . . . . . .. . . . . .... 215-665-2300 

Local Distributors 
CA Berkeley, Riggs/LaMoree ............. 415-641-0601 
CA Los Angeles, Natl Wire & Cable ...... 213-225-5611 
CA Torrance, Insulation Supp. .......•.... 213-320-9400 
IL . Naperville, J. J. Glenn .................. 312-961-1902 ' 
OH Chagrin Falls, Electrolock ............. 216-543-5125 
Can Mississauga, Ont., Marllex .. . . . . . . . . .. 416-828-0220 

MARKEM CORP, 1000 Congress St.. Keene, NH 03431, 
Tel: 603-352-1130, TWX: 710-366-1800; Empl.: 1200; Sis. 
Mgr c Jack Lyman 

MARKENRICH CORP, 14946-A Shoemaker Ava, Santa 
Fe Springs, CA 90670, Tel:213-921-025O, Telex: 298727. 
MARK UR; Empl.: 7 

Local Sales Offices & Reps 
CA North Hollywood, Crown Elctrns. ...... 213-877-3550 
FL Melbourne, Electro Meeh. Standards .. 305-724-1027' 
FL Sarasota, Electro Mech. SIs. .......... 813-923-2804 
GA Atlanta, Beacon Elctrns. ............... 404-256-9640 
IL Palatine, Somers-Reagan ............. 312-991-1108 
IA Coralville, EPA, Inc. ................... 612-635-9022 
MD Timonium, Heller Sis. Co .............. 301-252-4780 
MA' Reading. Lincoln Teeh. SIs, ........... 617-944-9594 
MN Edina, EPA, Inc. ......... ;............. 612-835-9022 "\ 
NJ Vincantown, Eastern ScL Mk1g. . . . . . .. 609-268-0250 
NY Syracuse, I. A Hotze Assocs.. ......... 315-479-6641 
OR Hillsboro, CompRepco ................ 503-796-1350 

,PA Chalfont, Eastern Sci. MkIg. ........... 215-822-6503 
PA Montgomeryville, Eastern Sci. Mklg. ... ·215-368-4570 
TX Houston, Spectra Sis .................. 713-747-2799 
TX Richardson, Spectra SIs. ......... " ... 214-234-3600 
VA Vienna, Eastern ScL Mklg. ............ 703-281-0778 

MARKETING ENGINEERS, INC. 9860 Michigan Rd., 
carmel, IN 46032 

MARK EYELET & STAMPING, 202 Wakelee Rd., Wolcott, 
CT 06716, Tel: 203-756-8647, Telex: 69-6191; Empl: 60; 
Sis. Mgt: Ed Cyr 

MARLEE SWITCH CO, 933-0 N. Central Ave, Upland, CA 
91786, Tel: 714-982-8988; Sis. Mgrc LeRoy Tichy . 

MARLDW·INDS., 10451 Vista Park Rd., Dallas, TX 75238, 
Tel: 214-340-4900, TWx: 910-860-5161; FSC No.: 55686; 
Empl.: 150; Sis. Mgr: Richard J. Buist; Disl. Mgr: David 
Marlow 

MARQUARDT SWITCHES INC., Route 20 East P.O . 
Box 465 EEM, Cazenovia, NY 13035, Tel: 315-655-8050, 
Telex: 703-287-40; FSC No.: 315-655-8042; Sis. Mgr: J. 
J. KennadY; Disl. Mgr: R. A Philipchik ......... 801622 

Local Sales Offices & Reps 
AL Huntsville, Electro SIs. Co. .. . . . . . . . . .. 205-8~2715 
CA. Los Angeles, Universal COmponents, Inc. 

..... ; .................................. 213-641-42.55 
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MARQUA 
CA Santa Clara, M-2 Mlllkeling Group •... 408-988-0678 
co Lakewood, Crialee Meade Co. . . . . . . .. 303-232-0287 
FL Orlando, SIeIIner Elclms., Inc. .•• , .•••• 305-291-7758 
GA AUanta, Electro Sis. Co. ............... 404-394-1122 
II. Rosemont, SteII..- Centra~ Inc. ••.•••• 312-871-4208 
IN Fort Wayne,J & B Engrg. •.••.....•.•. 219-483-2813 
KS Shawnee Mission, M-S-B Assocs. •••.. 913-432-2131 
MI Grand Blanc, Inter-comm •.••.....•... 313-895-0885 
MN St Paul Arkco SIs Co. ..•.•.......•... 612-777-7454 
MO St Louis. M-S-B Assocs. ••••••••. c.... 314'-948-5677 
NH Nashua. Ball Controls. Inc. .••.•••. ,... 603-882-8984 
NJ ,Freehold. Ballou, Inc. ... ; •.••••. ~..... 201-431-1)514 
NJ Ridgewood. Ballou, Inc. ...•...•...•... 201-444-8990 
NY Cazenovia. S.T.lWoolard Co. ......... 315-655-8145 
NY Syosset,1'Iid1ou, Inc. .•.•...•......•.•. 516-681-3068 
NY Whftestone, BalIou,Inc. ............... 212-352-9233 
OK Tulsa. Rem-Air Comps. Corp. .....•... 916-742-2569 
PA PhoeniXville, Gi~ Tronics, Inc. ......... ,. 215-~25 
SC Easley, R-A Sis. Co. .. :............... 803-859-1859 
TN ChaI1anooga. Electro Sis. ............. 615-267-4280 
TX'DaIias. Rem-Air Cornps. •......... ~. " 214'-234'-1069 
UT, Sandy, G-M Assocs. ....• , .••...•.••.. 601-532-7501 
WA Kirkland, Manon Engrg. ............... 206-827-7449 
WI Elm Grove. Key EnJpr. Inc. ............ 414'-764'-3390 

-, 

Local DistJIbUIors . 
CA Covina, Selecta Switch ............... 213-967-4123 
,CA Gardena; California Switch & Signal .• 213-770-2330 
CA Sunnyvale, Sierra West ............... 408-747-1188 
CO Denver, CSIO ........ ,................ 303-292-9564 
FL Lakewood, Switch Controls ........... 613-644'-7564 
FL West Palm Basch, Nurmi EIacims. .... 305-688-8553 
II. Itasca. Voyager Elclms. ............... 312-773-4900 
II. Rosemont, Central Ccilmps. . • .. • .. . • .• 312-871-4206 
KS Wlchfta. RadIo. Inc .;.................. 316-264-2798 
MI Grand Rapids. S.F. Elctrns. ...•.....•.. 616-459-0216 
MI StClaire Shores"Spemco ......... : ..• 313-771-2700 
MN MinneapoHs. ContrOl Design SUpp. •... 612-721"1626 
MO Maryland Heights. L-Comp .••. ,........ 314'-291-8200 
NJ Garfield. B & R ElectronicS .•...••..••. 201-470-0700 
NJ ,Mt!.aural. Jersey Swftcll •.•....•.•... 609-779-6190 
NJ Warwick. ~Greg COmp.Inc. .•..•••. 401-739-6170 
NC 'Gastonia. J.M.T. ElectronicS ........••. 704'-887-4401 
OK Oklahoma City, Radio, Inc. ......... :.. 405-769-0741 
OK Tulsa, Radio, Inc. ..... : ............... 916-591-9123 
OR Beaverton, Murphy EIeclms,Inc. ....•. , 503-642-2001 
TX Austin, Southwest Elactms. ........... 512-637-8971 
TX Richardson, Southwest Eleclrns. ...... 214'-234'-3050 
TX Stallord, Southwest EIecIrns. ..•...•.. 713-240-4000 
WA Redmond, Murphy Electins. • c.. .. .. ... 206-881-1234 

MARTEL ElCTRNS. CORP. 13 Heriiage HID f1d.; 
Windham, NH 03067, Tel: ,600-621~23. 617-275-5970, 
Telex: 95-1232;. SIs. Mgr" David oeVries 

MARTIN SOUND PRODS.. 26 Alpha Park, Cleveland, OH 
44143-2297, Tel: 216-442-2266; EmpL: 2; SIs. Mgr: 
De~ayne (Bud) Martin; Disl. Mgr: DeWayne (Bud) Martin 

MARWAV PRODS. INC., 311 N. Clara St, Santa Ana. CA 
92703, Tel: 714'-973-1600; 'FSC No.:' 60956; SIs. Mgr: 
Wayne Whftney ......•.. ; .•...•..•..•..•. 001944-1945 

MASTER APPLIANCE CORP. 2420 18th St. Box 68, 
Racine. WI 53403, Tel: 414'-633-7791, Telex: 269-505; FSC 
No.: 63264; EmpL: 50; Sis. Mgr" G. E Mertins; Dist. Mgr: 
G. E Mertins 

MASTER BOND, P.O. Box 522, Teaneck, NJ 07666, T8I: 
201-343-8963; FSC No.: 59504; EmpL: 16; Sis. Mgr: 
James Br\lnner 

MASTER DYNAMICS, CORP. 922 California Ave.. 
SUnnyvale, CA 94066, Tel: 406-245-9040 

MASTER. ELCTRN. CoNTRoLS, P.D. Box 25905; Los 
Angeles. CA 90025, 'Tel: 213-452-1336, Telex: 162041; 
Empl.: 64; SIs. Mgr: l Nizam; Disl. Mgr" Bob Kent 

MASTERITE CORPORATION. 2641 Lomfta Blvd, 
• Torrance, CA 90505, Tel: 213-775-3471, TWX: 910-347-

6237; FSC No.: 05041; Empl.: 660; Sis. Mgr: C.J. Huebert; 
Dist. Mgr" G. Peterson 

IIiIASTER LOGIC, 761 E. Evelyn. Sunnyvale, CA 94066, Tel: 
406-732·7777; SIs. Mgr: Stephen Allen 

MATEC INSTRUMENTS, .INC. 60 Metebello Rd. 
Warwick, RI 02886, Tel: 401'739-9030, Telex: 952101; 
EmpL: 56; SIs. Mgr" Jerry Zschau 

MATERIALS RESCH. Route 303, Orangeburg, NY 10962, 
Tel: 914'-359-4200, Telex: 221662 MAC UR; ErI1!L: 1,000; 
SIs. Mgr: Melliploo 

Manufacturers and Sales Offices Directory 
MATH ASSocs., 2200 Shames Dr. Westbury, NY 11590, 

Tel: 516-334-6800; FSC No.: 60373; EmpI.: 37; SIs. Mgr: 
Robert DeUa •••.••••••••••••••••••••••••••••••• 801124 

Local SaIe8 OffIces & Reps 
CA HunHngtOn Beach, Seevid ............ 714-896-6100 
NM Albuquerque, CIIM!Iand Entprs. ....... 505-265-7893 
NC Charlotte, SFI EIcIms. ................. 704'-333-0157 
TX Houston, Q-Max MkIg. ................ 713-474'-2233 

Local Dlstributots 
NY Farmingdale, Universal Video ......... 516-420-0224 
NY Hempstead, Global Computer Supps. 

.. ~., ................................... ~93 
PA Uniontown, Allegheney TeIeOOnn Sys. 

........................................ 412-436-0451 

MATHEMATICAL APPLICATIQNS GROUPICADI 
CAM, 3 Westchester Plaza, Elmsford, NY 10523, 
T8I: 914'-592-4646. Telex: 131644 

MATHEMATICAL SYSTEMS QESIGN. INC. 2650 
Ocean Park Blvd. Ste. 300, Santa Monica, CA 90405, Tel: 
213-450-9851; Sis. Mgr" WIlliam e. Sqhafl 

MAmA DESIGN SYSTEMS. 2640-100 Sam Tomas 
Expressway, Santa Clara. CA95051. T8I: 406-986-9000, 
TeI.ex: 299-856; SIs. Mgr: David T. Fletcher; Dist. Mgr" 
ReX Brooks 01 Brooks TecIt Grp. , 

MATRIX CORP. 2260 Distributors Dr. Indianawlis, IN 
46241, 1;el: 317-246-2036; EmpL: 10 ..........• 001158 

MATRIX CORP. 1639 Green St. Raleigh, NC 27603, Tel: 
919-633-2637; Erlipl.: 30; SIs. Mgr: Ray. AIden'(1&rl 

MATRIX ENGINEERING CORP. 17000 s. Western Ave. 
19, Gardena. CA 90247, Tel: 213-770-0521; EmpL: 7 

MATRIX SCIENCE CORP. 435 Maple Ave.. Torrance, CA 
90503, Tel: 213-326-0271 

MATsuo ELECTRONIC$, 2134 Main Street, SuRe 200. 
Huntlnglon Baach. CA 92646, T8I: 714'-969-2491, TWX: 
910-596-1826; EmpI.,B54 ................ A.1118-1123 

Local Sa/e8 OffIc9s & Reps 
AL Huntsville, Baacon ...... _.. . .. .... . .... 205-881-503,1 
~ Tempe, Qualra AssocS. ............... 602-820-7050 
CA Santa Clara, Logan Sis. ............... 406-496-0660 
CO Littleton, QuaIra, Inc. .............. ,... .303-795-3167 
FL Fll.auderdale, Dyne-A-Mark qorp. .... 305-771-8501 
GA AUanta, Baacon ....................... 404'-256-9640 
II. ChIc8go, Barndt AssocS. .............. 312-263-0713 
IN Indianapolis, Needler Sis. ............. 317-255-8056 

,IA Cedar Rapids, Palatine Sis... . .. .. .... 319-365-6071 
KS Mission, Palatine SIs. ................. 913-631-0556 
MA Needham, Hatch Assocs. .............. 617-444'-3310 
MI Warren, OEM EIcIm Sis. .............. 313-575-9444 
MN St Pau~ Proud IneIs. .. .. .. .. . .. . ...... 612-846-9426 
MO Hazelwood, Palatine Sis. .............. 314'-639-0600 
NJ Medford, Champion EIctm. SIs. ......•. 609-983-0932 
111M Albuquerque. Semi-Systems ......•.•• 505-898-3273 
NY DeRuyter, Net Sis. .................... 315-662-7996 
NY Fairport, Net Sis. ................ :.; ... 716-467-4536 
NY Seaford, Henry Abbott & Assocs. ..... 516-781-5259 
NY . Troy, Net Sis. ......................... 518-274'-4756 
NC Raleigh, Beaoon ...................... 919-787-0330 
OH Cleveland, Marlow Assocs. ... , ..... :. "216-991-6500 
OH Dayton, MarloW Assocs. • . . . . . • . . . . . .. 513-435-5673 
OR Baaverton, Caruso & Northcutt ....... 503-646-4973 
PA Pittsburgh, Marlow Assbcs. ........... 412·367-8886 
WA Bellevue. Caruso & Northcutt .•....... 206-454'-9698 
WI Milwau!<ee, Bamdt Assocs. . . . . . . . . . .. 414'-545-8400 
Can Markham. Ont, Raptronics ............ 416-474'-0111 

Local DistJIbUIors 
~ Phoenix, TIl .......................... 602-661-0222 
CA Garden Grove, NaH. Capacitor Supp. .. 714'-692-7749 
CA Lakeside. Mouser Elctms.) ............ 714'-449-2220 
CA Mountain View, USlintL ............... 415-969-5420 
CA N. Hollywood. TIl .. .. . .. .. .. .. .. .. ... 213-982-0201 
CA San Diego, Mock III ................... 619-560-0515 
CA San Fernando, Petell Elclms. .... .. ... 816-365-9641 
CA San JOse. Eric Elclms. .......... , ..... 406-262-1111 
CA San Jose. TIl .. .. .. .. .. .. .. . .. . .. .... 406-943-9156 
CA Santa Ana. Projection Unftd. .... : ..... 714'-261-2323 

MATRIX SVs. CORP., 5177 JIj. Douglas Fir Ad.; cA Santee, TTl ......... ; ................. 619-449-2220 
Calabasas, CA 91302, Tel: 616-992-6776, TWX: 910-494'- cA Sunnyvale, Capsco , ............ ,...... 406-734'-3020 
4975; Em"'.: 50;' Sis. Mgr" Randy Sue Rabideau CO Cornmerce City, Waco Elctrns. : ..•.... 303-269-4743 
.................................................. A.1715 CO Denyer, Waco EIcIms. ................ 303-371-4370' 

FL Oria'ndo, TIl .......................... 305-669-1000 
Local Sales Offices & Reps IL Palatine, OHM Elctms. ...........•.... 312-359-5600 

AL HuntsviIIe,ReynoIdsAssoc.,Inc. ...... 600-255-1965 II. Skokie, Kellner ....................... 312-677-1120 
~ Scottsdale, Feser Techn. Sis. ......... 602-946-4404 MA Billerica. A W. Mayer Co. . ............ e17-229-2255 
CA Milpitas, IFM Inc. ............ ; ......... 415-961-2628 MA Wakefield, Lorcor ..................... 617-246-1903 
CA N. HOllywood. Crown EIcIms. ......... 213-877-3560NJ Fairfield. C.RP.s.Inc. ................. 201-862-<l997 
CO Broomfield, Sci. Oves. ................. 303-449-9466 NJ KenilWorth, Ventronics ................ 201-272-9262 
CO Broomfield, Scientific Oves.· ........ :.. 303-469-5145 NY Bohemia, TIl ......................... 516-567-i 500 
CT Marion, POly Tel< Assocs. ... ; ......... 203-621-7000 NY E Farmingdale, Tri-Start Elclms. ...... 516-293-0400 
CT Marion, PoIytek Assocs. .............. 203-621-4542 NY Hauppauge. Prime Comps. Corp. ...... 51~562-6259 
'FL N. Palm Baach, Reynolds Assoc., Inc. NY Rochester, MasJine EIctms. ..•........ 716-546-5373 

....................................... 600-251-1965 NY Ronkonkoma. Baldwin Camps. ........ 516-596-5700 
GIl H\lntsvilk!,RaynoIds Assoc., Inc. ...... 600-255-1965 NY Ronkonkoma, Prime Comps. .......... 516-737-1730 

II. 'Ch' Co'mt ,'Midwest' 312-<~'; AD38 OH Cleveland, Robert EIctms. ............ 216-238-1711 ' 
IC8gO, e ..............",..--. PA Norristown, CentUry Elctril. Camps. ... 215-631-5400 

IN Indianapolis. CornIeill/lidwest ......... 317-253-1661 PA York, Eictr. Comps.lor 100 ............ 717.-646-5334 
IA Cedar Rapids. Comtei Midwest ....... 319-377-9434 TX EI Paso, Era Elctms. .................. 915-592-4126 
KS Shawnee Mission. ComteI Midwest ... 913-722-1030 TX Fl Worth, TTl .. c ..................... 817-631-0441 
MA Ashland, Poly Tel< Assocs. ............ 617-881-4741 'WA Kent. Shannon, Ltd. ................... 206-763-0545 
MA, Falmouth Heights, RJC AssocS. ....... 617-540-6632' Can Loildon, Onl.. C.M. Peterson Co. .. .... 519-434'-3204 
MI Southfield, Com\eHnstr ............... 313-356-2505 Can Scarborough, Ont;CarsienEIcIms. ... 416-495-~ 
MN Wayzata, ComteIMidwest .. ' .......... 612-476-1551 
MO St Louis. ComteI Midwest ............ 314'-991-5363 
NY Mamaroneck, Bassin TecIt SIs. Co ..... 914-696-9359 
NC Raleigh, Reynolds Assoc. ............. 800-255-1965 
NC Raleigh, ReynOlds Asspc.. Inc. ........ 600-255-1965 
OH Cleveland, CornIel Instt. . ..•........ ;.. 216-442-6060 
OH Dayton. CornI8IInstr .................. 513-296-7573 
OH HlUard, CornI8I Instr. .................. 614-676-6305 
OR Portland, Tapp Engrg. Sis. .... : ....... 206-747-5400 
pA Pittsburgh, CornIel Instr. .... . . . . • . . . .. 412-922-5720 
TX Carrollton, Seaton Corp. .• : .. .. . .. . ... 214'-360-0414 
VA Fairfax, Schibley Assocs. ............. 703-591-3006 
WA Bellevue. Topp Engrg. Sis. ............ 206-747-5400 
WI New Berlin, ,Corntel Midwest .......... 414'-544'-6042 

MATROX ELCTRN. SYS. 1055 Sl Regis Blvd, Dorval, 
au, Canada HOP 214, Tel: 514-865-2630, Telex: 05-
622798; Empl.: 250; SIs. Mgr: Ed Dwyer 

MAUREY INSTR. CORP., 4555 W, 6001 SI.. Chicago, II. 
60629,'r8l: 312-591-4555, TWX: 910-221-6025; FSC No.: 
03942; E~: 50; SIs. Mgr" E Meurey; DiSt. Mgf::Louis 

'Derdzinski ............. :......... A.2023-2027; 801170 

Local SaIe8 Offices & Reps 
FL Orlando, AS! ....................... ,.. 305-851-7929 
FL 'PlantatiOn, Innovative Mktg. ........... 305-593-8895 
WA Vancouver, Sis. & EI)9'Q. Assoc., ...... 206-573-5161 

Local Dlstribdtors , 
CA Garden Grove, Ailied EIcIms. ......... 114'-554'-0731 
CA Santa Clara. Allied Elctms. ............ 406-727-1690 
CO ,Wheatridge, Allied Elctms. ......... "', 303-425-7144 
CT Ridgefield, PIC ........................ 203-451-1533 
FL Margate, AiDed Elctms. .... . . . . . . . . . .. 305-973-3070 
II. Elgin, Allied Elclms. 
MA Wilmington, Allied Elctms. ............ 617-942-0150 
MI Westland, Allied E~S. .............. 313-595-6565 

730 Add Dept EM to address to ·tell them you saw it in EEM. EEM'1985 



Manufacturers and Sales Offices Directory 
MO St Louis. Allied Ek:lms. ......•...•.... 314-878-1229 
NY Mineola. Allied EIctms. ................ 518-248-2360 
NC RaleIgh, Allied Ek:Ims. ......•...•...•. 919-821-()415 
OH Willoughby, Aln,ct Elclms. ....•..•..... 218-951-0908 
OK Tulsa. Allied EIcIrns. •..........•...•.. 91~663-7630 
PA, BaIa Cynwyd, Allied Ek:lms. .......... 215-287-6940 
TX Ft Worth, Allied Elclms. .. , ... .' ..•. , .. , 817-336-5401 
TX Houston. Allied Elclrns. ......•. , .. , ... 713-932-7321 
VA Alexandria, Allied EIcIrns. " . ; . , .•. , . .. 703-836-5002 
WA Sealtle, Allied Elclms. ., •. " ••. , ••. ,... 208-767-5772 

MAURY MICROWAVE. 8610 Helms Ave.. Cucamonga. CA 
91730, Tel: 714-987-4715, TWX: 910-581-3408; FSC No.: 
13047; ErnpL: 85; SIs. MgT: M. A. Maury, Jr. 

MAXI-SWITCH CO. Sub. of EECO, 9697 Eest River Ad. 
Minneapolis. MN 55433, Tel: 612-755-7660, TWX: 910-
578-2690; Empl.: 160; SIs. Mgt: Hank Maida; Di8l. Mgt: 
E. C. Helma. Jr. 

Local Sales Offices & Reps 
AL Huntsville. Montgomery Mktg. •..• , .. ,. 205-83D-0498 
AZ ScoItsdaIe. WiIUams Assocs. ..... " .. , 602-947-4297 
CA Eimonte. Cook Entprs. ...... : ......... 213-866-2120 
CA Los Alios, Recht Assocs. . . . . .. . .. . ... 415-964-6321 
CA Pomona. Cook En1prs. ................ 818-443-5147 
CA San Diego. Power Assocs. ............ 619-275-0641 
CO Denver, WiIHams Assocs. ....•. ,.,.... 303-373-4730 
FL Altamonte Springs. V.G. Sis. .......•.• 305-83HI686 
FL Pompano. V.G. Sis. ...... . . . • . . . . . . . .. 305-971-()900 
GA Norcross, Montgomery Mktg. ......•.. 404-447-6124 
IN Ft Wayne. MS Sis. •....••....•........ 219-486-3023 
IA Cedar Rapids, Harris Hanson ...•..... 600-231-4343 
MD Woodbine. Naudaln Assocs. .•.....•.. 301-442-2270 
MA Westwood, Comp. Rep. Assocs.,Inc. .'. 617-329-3454 
MI ' Ann Arbor, Dayton Assocs. .. . . . . . . • .. 313-995-4082 
MN Biooming\cn, Electronic Sis. ~. Inc. 

...................................... , 612-884-8'291 
MS Michigan City, Jack Fisher Sis ........ 601-224-6470 
MO Stlouis. ac. Elex .•.. : ........... : •.. 314-731-1255 
NJ Secsucus, Addern Sis. ..... ,.......... 201-330-6300 
NM Albuqurque. Williams Assocs. .....•... 505-255-1638 
NY Penfield, John Blair ...............••.. 716-586-1419 
NY WhHe Plalns. Cane Tech. Sis. ......... 914-694-9240 
NC Cery, Montgomery Mktg. ..........•... 919-467-6319 
OH Dayton. Thompson Assocs. ....•...... 513-435-7733 
OR Beaverton, Quest Mldg..lnc. ...•...... 503-641-7377 
PA Huntington Valley, Omega Elex ...•... 215-947-4135 
TX Austin, West & Assoc ...•.........•... 512-441-6973 
TX Dallas. West & Assoc ................. 214-661-9400 
TX Houston. West & Assoc. .............. 713-777-4108 
UT Salt Lsl<e CIty, WdUams Assoc. ........ 601-532-7701 
WA Bellevue, Quest Mk1g.. Inc. .....•.....• 2011-747-9424 

maxon DC motor 

MAXON PRECiSION MOTORS, INC., 838 Millen Ad. 
Burlingame. CA 9401 0, Tel: 415-697-9614, TW,X: 910-375-
2049; Empl.: 270; SIs. Mgr: Edward Graham .... 801171 

MAXWELL LABS. 8635 Balboa Ave., San Diego, CA 92123, 
Tel: 619-279-5100, TWX: 910-335-2063; EmpL: 300; SIs. 
MgT: WilHam Fox (Prods.) 

MCCOY ELECTRONICS CO., sUb. Oak 
Technology Inc., 100 Wat1s St,P.O. Box B. Mt Holly 
Springs. PA 17085, Tel: 717-486-3411, TWX: 510-sso-
3548; Empl.: 450 ......................... A.1380-1383 

Local Sales Offices & Reps 
AL Huntsville. Conley & Assocs. .......... 205-892-0316 
CA Van Nuys. Wes-K ., . . . . . . . . . . • . . . • . •. 818-98g:.3070 
CO Denver, Advanced Tach ......••.•...•. 303-771-3366 
CO Llttelton. Advanced Tech Mldg. • . • • . •. 303-979-9420 
CT M8riden, JMG; Inc. ...•..•..•.....•..•. 203-235-0819 
FL Daerlie/d Bch, Conley & Assocs. ..•.•. 305-421-7180 
FL Oviedo, Conley & Assocs. .. . . • . . • . . •. 305-385-3283 
FL Tampa. Conley & Assocs. ••.•.•...•... 813-865-7658 
IL Bensenville. Banner Tech SIs. •...•... 312-768-4131 
IA Cedar Rapids, Lorenz SIs. ....•....... 319-377-4866 
MA Norwood, JMG; Inc. ••••.......•..•...• 617-762-5333 
MN Minneapolis. D.unlop Conslls. . • . . • . . •. 612-522-6133 
KS Overland PIt. Lorenz •.•.......... '. . .. 913-649-5556 
NJ Haddonfield, Gray Assocs. .•.. ,....... 609-429-5300 
NY Fayetteville, S. F. Fos1er Co. .......... 315-637-5427 
NY New Rochelle, AscorElcIms. .•..••.•• 914-~ 
NY Webster, S. F. Fos1er Co. . . . . • . . . . . . .. 718-265-2Q72 
OH Cincinna1~ S1egman Bline Mktg. •.•..•• 513-729-1969 
WA SeaIIIe. Ev~ Assocs. ... :....... 206-633-3160 
TX Austin. R F. Kimball Co. . . . . . . . . . . . . .. 512-443-5264 

TX Houston, R F. Kimball Co. ............ 713-840-0590 
TX Richardson, R F. Kimball Co. •.....•.. 214-231-3447 
EXP NJ, Oradell, Sylvan Glnsbury Ltd. ••.. , 201-261-3200 

MCE SEMICONDUCTOR, INC. 1111 Falrfield Dr. West 
Palm Beach, FL 33407, Tel: 305-845-2837, Telex: 513483; 
EmpL: 140 

MCFADDEN SYS. INC.. 8953 s. AtJentic Ave.. South Gate. 
CA 90280-9990, Tel: 213-584-5958, Telex: 677161; FSC 
No.: 25750; EmpL: 42 

ELECTRONICS INC. 

MCG ElCTRNS., 12 Burt Dr. Deer Park, NY 11729, Tel: 
518-586-5125, Telex: 645518; FSC No.: 29779; Ernpl.: 45; 
SIs. Mgt: CeciUa Long , .................. B.I248-1253 

Local Safes Offtce8 & Reps 
CT Norwal<, Gemini Grp. .•. "' ......•••••. 203-852-8173 
LA Covington, Svc. EIcIrI. SIs. . . . . • . . . . . .• 504-893-2630 
MA Woburn. EMS .......................... 617-229-6686 
MS Brandon, Svc. EIclrL Sis. . • . . .. . • . . . . •• 601-992-9122 
MO St Louis. Engrg. Svc. Co. . . . . . . . . . . . .. 314-997-1515 
NJ Caldwell, Fred Urban . . . . . • . . . . • . . . . .. 201-228-5249 
NC Greensboro. The Saylor Assocs. ...... 919-292-0452 

MCGILL MFG. CO. INC. Bearing Div. 909 N. Latayette 
St, Valparaiso, IN 46383, Tel: 219-465-2200, Telex: 25-
6446 

MCGill MFG. CO., INC., Elactrical Div. 1002 N. 
Campbell St; Valparaiso. IN 46383, Tel: 219-465-2200. 
TWX: 91 0-690-4982; ~L: 295; SIs. Mgt: David Rickards 
(OEM Swi1ch), Thomas Frary (Control Prods.); Dist. Mgt: 
Thomas F. Morris .............................. 801623 

I..ooal Sales Offices & Reps 
AL Deca1ur, Tenn Tach SIs. •... ,......... 205-350-0630 
CA S. EI Mon1e, HMC Inc. ...•... "' .....•. 213-442-7970 
CA Sants CIars, Logan Sis. .........•....•• 408-498-0660 
IN Indianapolis, A. E. Fred SchI\8b ....... 317-253-8689 
MD Baltimore, R A. WaIiIr Assocs. •...••.• 301-744-1133 
MA Needham. Hgts. NewScott Co. ........ 617-444-1923 
MI W. Bloomfield, OBE. Inc. • . . . . . • . . • . . .. 313-332-4900 
MN Minneapolis. E/ec. Comp. SIs. , •......• ,612-933-2594 
MO Ellisville, Lsrco Sis. .....•.....•..•.... 314-394-7141 
NJ Cherry HiI~ Danco Ek:Im. SIs. ..•...... 609-424-5590 
NY Baldwin, C. Glianna ................... 518-378-2700 
NY N. Syracuse. Advanced Comp. Corp. .. 31.5-699-2671 
OH Clev8land. Allied En1prs. .•............. 218-779-0080 
SC Columbia, H. Heaton ....•......•....•. 603-258-9230 
TX Dallas. Erickson Sis. ....•.••..•....... 214-739-5833 
UTSait Lake CIty, Sage Sis. •.....•....... ' 601-467-5451 
WA . Sealtle, SPS Elclms. ....•............. 206-323-4140 

MCGUIRK ELECTRONICS CO. INC. 212 So. MaIn Sf. P. 
O. Box 853, MIddIeIon. MA 01949, Tel: 617-933-3500; FSC 
No.: 55902; EmpL: 10; SIs. Mgr: L McCarthy 
............................................ : .... 001929 

@q;IIETUCHEN .CA"ACITO" INC. 

MCI TRANSFORMER CORPORAnON, 411 
Manhattan Ave.. Bebylon. NY 11704, Tel: 518-587-1)510; 
EmpL: 50; SIs. Mgt: Tirno1hy J. WiIUams 
........................................ A·2168·2183 

MCKINSTRY METAL WORKS, INC., 285 McKinstry 
Ave. Ch~ MA 01913; EmpL: 80 

MCl, INC., 10 North Beech Ave.. La Grange. L 60525-2092; 
Tel: 312-354-4350, Telex: 910-997-8142; FSC No.: 16469; 
~L: 75; SIs. Mgr: Frank Morgan ....... 001408-1409 

Local. Sales Offices & Reps 
CA Los Angeles, RF AssociateS ••••....•. 213-478-1586 
CA PaloAlto,flF ASsociates , ............ 415-494-3331 
GA Riverdale. MCl, Inc./Bob Lundy . . . . .. 404-996-6632 
MA Reading. Geder Assocs. . . . . . . . . . . . . .. 617-944-3105 

MCLEAN 

MCLEAN ENGRG., DIY. of Zero Corp.. 70 
Washing\cn Ad. Princeton Junction. NJ 08550, Tel: 609-
799-0100, TWX: 510-865-2543; F~ No.: 03522; EmpI.: 
135; SIs. Mgr: William L Sly; Di8l. Mgt: Cralg A. Reed 
.•........•. , " ............ , ........ " ...... Co1848-1848 

Local Safes Offices & Raps 
G~Ont 

AL Huntsville, Beacon EIcIrns. ......•..••• 205-861-5031 
AZ. Fountaln Hills, HaIbar Assocs. .•..•••• 602-637-2464 
CA Glendale, He/bar Assocs. ••.•..•.....• 818-248-8263 
CA San Ma1eo, Halbar Assocs. 415-348-4700 
CO Englewood, Component Tech. . .. ,.... 303-758-5750 
CT Canton, Mo1oreps.lnc. ......•..•...... 600-243-1978 
FL Ft Lauderdale, RI. SmHh Assocs. .•..• 305-772-5100 
FL Orlando. RJ. SmHh Assocs. • • • . • . . • . .. 305-385-6077 
GA A1Ianta, Beacon EIcIrns. .•••••••••••... 404-258-9640 
IL Elmhurs1, ScoIt Assocs. ..•.•.........• 312-279-5681 
LA Gretna. M. F. Sis. .........•..•.•..•... 504-361-4343 
MD Hunt Valley, Markiron ...............•. 301-628-1111 
MD Rockville, Mark1ron .••..•...•.....•... 301-251-6990 
MA Needham. Motoreps .................. 617-449-3252 
MIEest De1roit. J. Thorpe Co. ..•.....•... 313,779-6363 
MN MinneapoUs, ScoIt EIctm. Sis. ......... 612-929-2985 
MO Grandview, Han1e-Hanson .••••••••.•. 818-763-6200 
MO St Louis. Harris-Hanson ............... 314-432-3611 
NJ SprIngfield, Sylvester Assocs. ••...•... 201-378-3324 
NM Albuquerque. Fry-Ga1es ..........•..• 505-282-1525 
NY AIlany, Reagan/Compar Albany •••... 518-489-4777 
NY BIngham1on. Reagan/Compar ....•.•. 607-754-6946 
NY Falrport, Reagan/Comper Albany ..... 718-271-2230 
NY New Hartford, Reagan/Compar Albany 

.•..........•....... , .. " .............. 315-732-3775 
NY Rochester, Reagan/Compar ......•... 71&-271-2230 
OH Cleveland, Mar10w Assocs. ........... 21&-981-6500 
OH Dayton, Mar10w Assocs. .. , •.... , .•... 513-275-4147 
OF! Beaverton, Halbar Assocs. ........•... 503-226-0451 
PA Huntingdon Valley, lnacker Sis. ....... 215-947-5660 
PA Pl1Isburgh, Marlow Assocs. .......•••. 412-367-8866 
TX Dallas, Milco Mktg. .................... 214-783-2716 
TX Houston, Milco Mktg. .• ,.... • . • • . . • . .• 713-948-:!841 
VA Charlottesville, Marktron .........•...• 804-973-5674 
WA Redmond, Hallar Assocs. •. . . . . . . • . •• 206-882-0990 
Can Guelph, Ont, Hammond MIg. Co. . . . .. 5.19-822-2960 

Local DiBlributors 
FL Ft Lauderdale, Component DIs1rs. •.•• 305-971-4950 
GA Norcross. Component Distrs. . • . . . . . .. 404-441-3320 
MI Ann Arbor, Wlidemeyer EIcIm. Supp. Co. 

.....................•................ , 313-865-8611 

M~GILL 
ENGINEERED SWITCHES 

FULL LlN~ 
AUTHORIZED DISTRIBUTOR 

~t;:j 
ELECTRIC SWITCHES 

IJlCOBPOBATBD 

2478 Fletcller Dr, Lo. AlIIlles, California .0039 

213-660-1310 
CALL TO LL FR EE 

NATIONAL: 800-421-8855 
CALIFORNIA: 8O<r252-4640 

TWX 910-321-2971 

-~& 
# SEE COMPLETE PRODUCT 

LINE UNOER SWITCHES 
SECTION 5100 

FREE LINECARO AND 
CATALOG ON REQUEST 
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MCLEAN 
NO Raleigh, Component Dlstrs. ........... 919-834-9465. 
TX Dallae, Component DIstrs. ............ 214-698-9485 
Can Guelph. OntarIo, Hammond MIg. Co. .. 519-822-2960 

MCLEAN MIDWEST, 4000 83rd Ave. N.. Brooklyn Pk.,MN 
55443, Tel: 612-sel-9400. Telex: 29'0883, TWX: 910:-578-
2951; SIs. MgT: J. Buyse ................ Co1!15O-1651 

3M CO. Carbonless/ Related Prods Div Ind'l OptIcs. 
3M Center; Bldg. 22~,St P~~ MN. 55144, Tel: 612-
733-4403, Telex: 29-7023, TWX: 910:-583-3712;Shl. Mgr: 
A Rivard 

3M-El.ECTRQNIC PROQUCTS DIYISION, Bk19. 502. 
P.O. Box 2963, Austin, TX 78769-2963, Tel:: 512-834-6682; 
SIs. MgT: Bernie Graham ' . 

Local Sales CHiees & Reps 
AK Anchorage. .. .. .. .. . .. .. .. .. .. .. .. ... 907-561-1030 
CA, Los Ange/e$ .......................... 21a:.726-6300 
CA So. San Francisco ........ (., ........... 415-571-6700 
GA Atlanta .................................. 404,447-7000 
HI Honolulu.. .. .. • .. • .. .. .... .. .. • .. . ... 806-422-2721 
II.. Chicago .................. : .. .. . .. .... 312-498-8500 
MA Boston .................. " ........... 617-449-0300 
MI DetroR...... ........... .... ........... 31~7-2450 
MN Sl Paul ................ ,.............. 612-738-3300 
MO St Louis .............................. 314-997.e500 
NJ West caldWell .•..•.....•.••...•...•.• 201·575-2000 
NO High Point ............................ 919-889-7181 
OH CinciMati ............................ 51~-3100 
OH Cleveland .... .... .. .. .. • .. • .... .. .... 216-362-1700 
PA Philadelphia ................. .-......... 215-728-5300 
TX Dallas ................................ 214-324-8100 
WA Seattle ............................... 206-244-7200 

Local Distributors 
Al Huntsville, Powell EICtms. ...•..•.•.... 205-539-2731 
Al Huntsville, RM Alabama .............. 205-652-1550 
AZ Tempe. ACacia SIs. .. .. .. ... . .. .. ..... 802-894-2874 
AZ Tempe. Richey/Westein Elctms., Inc. , 

................................. , . .... 602-894-9251 
CA Irvine, Acacia Sis. ....... 714-660-0834,2.1 ~971-2428 
CA Irvine, Ra1e1 EICtms./Xylec ..•......... 714-768-0855 
CA L.oe Angeles, Richey/Western Elclms., Inc. 

.................... : .... 714-89s-ooeo,aoo.227..()060 
CA San DIego, ACacia Sis. ........... :.... 619-585-4365 
CA. San Diego, Richey/Western EIcIms., Inc. 

....................................... 619-271-4511 
CA San Jose, Powell EICtms. ............. 408-943-9020 
CA· San Jose, Ra1e1 Elctms./Xylec ••...•.. 408-946-4300 
CA Santa Clara, Richey/Westem Elctrns., Inc. 

............................ , .......... 408-727-7411 
CA Sun Valley, Richey/Western Elctms., Inc. . 

......................... 811!-768-3800.21~75-2862 
CA Sunnyvale, Acacia Sis. .......... , .. .. ... 408-745-7200 
CO Denver, Ragon EIctm Parts ........... 3~744-3601 
CO Lakewood, Acacia Sis. ..•...•......•.. 303-232-2882 
CT Eest Haven, JV Elctms. ......•........ 203-469-2321 
CT New Canaan. Impact SIs. Co. . .••••.•. ~872-1458 
CT Yalesville, Schaal Assocs./Daanco ... 203,.269-3n9 
Fl Fl ~rdale, Powell EIcIms. ..•....• 305-979-5000 
FL Wlnter'Park, Deanco ........ :, ........ 305-671-5100 
GA Atlanta, AC. Equip. Co. ................ 404-451-2747 
GA Atlanta, Prehler Elclms. ............... 404-447-5540 
GA Marietta, Deanco ......... , ....... '... 404-429-0126 
IL Chicago, Prehler Elctrns. ........... : ... 312-328-6100 
.IL Elk Grove, ~ Illinois ................. 312-364-6622 
Il Mt Prospect. Magnuson Elctms. .. ".. 312-956-0700 
IN IndianapoHs. Graham EIcIms. ......... 517-834-8202 
MD Columbia, Aztech Elctrns. .............. 301-995-1760, 

, 301-821-4070 in, 
MD Columbia, Powell EIcIms. ..••....•... , .301-995-0410. 

301-621-4070 in 
MD Gaithersburg. Daanco .......... .. .... 301-948-5444' 
MA Burlington, Schaal Assocs./Daanco ." 617-272-1506 
MA Canton, Impact SIs. ................... 617-821-1500 
MA Westboro, Powell EICtms. ............. 617-366-6100 
MI Grand Rapids, RM M'ochigan .......... 61&-531-9300 
MN St Pau( Ragon EICtms. ............... 612-642-2,828 
MO Independence, Ragon Elctms. .•...... 818-254-3410 
MO St Charles, Lectroni. ................. 314-946-6424 
NJ Clifton, J-Mar EICtms. .................. 201,n2-6400 
NJ Englewood, Powell EIcIms. .. . . • . . . . .. 201-694-0800 
NJ· .Fairfield, Daanco ..................... 201-575-7960 
NY Farmingdale, Acidern Distrs. ............ 516-752-9303 

,NY Hauppauge. Schaal Assocs./Daanco 
. .. . .. . .. .. .. . .. . . .. .. . . .. . .. .. . .. .. ... 516-434-4600 

NY Hhaca, Oeanco ....................... 607-257-4444 
NY Ronkonkoma, ZenRh Wire & Cable ... 51 &-585,1444 
NO cary, Powell EICtms. .................. 919-467-1212 
NO Charlotte, Elctms. Mktg. Corp. ....... ',' 704-394-6195 
NO Raleigh, Prehler Elctrns. .. .. .. .. . .. ... 919-876-9111 
OH Columbus. Elclms. Mktg. Corp. ........ 614-299-4161 
OH Highland H!lights. Elctms. Mktg. Corp. 

. .. . .. . . . . .. .. . .. . . . . . . . . .. . • • .. .. .. ... 216-442-3441 
OH Middleburg HeIghts. Prehler ... : ...... 216-243,,5510 

Manufacturers and Sales Offices Directory 
OK Tulsa, NonIeII Elctms. ................ 918-663-1247 CA C\.rpeIUno. F & F Assocs. •••••••••.•.. 408-446-2349 
OR Beaverton, AcacIa Sis. •••••••••••••••• 503-646-3377 CA Mountain View, SWitches, Inc. •...•.••. 415-962-8649 
OR Lake Oswego. Moore EICtms.,1nc. ..•. 503-694-3100 CA Orangs County, PacIfIc Switch Controls, Inc. 
OR Wilsonville, Ragon EIcIms. ••••••.••••• 503-682-2929 . • . • • • • • • • . • . . . . . . . . . . . . • . . . . . • . . . • . • .• 714-953-1254 
PA Malvern, Transtek Inds. ••.....•..•.... 215-296-4400 CA Van Nuys. P8cIfic SWitch Controls, Inc. 
PA Philadelphia, Powell EIclmS: ........ :. 215-365-1900 ••..•••••..•..•......•..•.....••.•.•••. ?1~873:-4802 
TX Austtn, Kent Elclms. ............ , ..... 512-834-1900 CO Aurora, Mountain VleIv Mk1g. ......... ' 303-36().9641 
TX Austin, NorveI~EIcIms. ................ 512-458-8106 CO Englewood, Electronic Comps. Sys. ... 303-781-5904' 
TX Dallas, Norvell EICtms. ................ 214-233-0020 FL Boca Raton; Beacon Elctms. .......... 305-392--3500 
TX EI Paso,ERA EIcIms. .....• ~ ....... , .. 915-592-4126 FL CIearwa1er, Beacon EIcIms. ...•...•.•. 81~796-2378 
TX Houston, Kent EIcIms. ................. 71~780-7770 FL Fort Lauderdale, KSM EICtms., Inc. .•... 305-971-5900 
TX Houston, Norvell EIcIms. .............. 71~n7-1666 FL Maitland. Beacon Elctms. .••.•..•.•••. 305-647-3498 
TX Richardson, Kent EICtms. •.•••.•.•.. " 214-669-2600 FL MeIboume, Beacon Elctms. ...•.•..•.• 305-~24-8010 
lJT MIdvale, Ratel Elctms./Xylec •••.•.••• 801-562-2600 GA Atlanta, EIeacoi1sctrns. ............... 404-256-9640 
WA Bellevue, PoweR EIcIms. •..•.•.•..••.•• 206-641-4446 GA Atlanta, KSM EIcIms., Inc. ; ............ 404-458-2013 
WA Seattle, Ragon Elc\ms. ................ 206-241-1980 IL IJownl!rs Grove, Richmar EIcIms. ...•. 312-968-0118 
Can ·London,0nt,3M ..................... 519-451-2500 IN IndanapoIis,lnsuIReps· ..... : .•.....•• 317-251~1994 

IA Cedar Rapids, Palatine Engrg. & Sis. .. 319-365-8071 
3M CO., STAnC CONTROLSVS. DIY .. P. O. Box KSMission, Palatinli EI'9"9- & Sis. ........ 91~831-0550 

2963, Austin, TX .78769-2963, Tel: 800-32IH368; EmpI.: MA Needham, AiM Elctms. ............... 617-444-8170 
300; SIs. MgT: Mike M8I1in ..... , ......... DoI980-1981 MA Plainville, Enterprise Tech, Inc. ....... 617-695-4700 
Local Sa1e8 bttices & Reps MI Bloomfield, Obe, Inc. ................... 31~2-4900 

AZ Phoenix ....... : ........ 802-934-7413,800-221-1046 MI Brighton, AP Assocs. ................. 31.~229-6550 
CA, L.oe Angeles .......................... 800-221-1045 MI Grand Rapids, Obe, Inc ................. 616-458-6993 

. MI Sl Joseph, Obe, Inc. .................. 616-429-1160 
CA SanFrancisoo ................ , ....... 415-761-1155 MN Minneapolis,ComponentsRep.Grp. .. 612-944-0800 
CO Denver ................................ 303-321-3873 MN MinneapQlis, Elctm Comps. Grp. ...... 612-559-0720 
DC Washington ......... : ................. 800-241-3669 MO Hazelwood, Palatine Eoigrg. & SIs. ... , 314-839-0800 
FL Orlando .............................. 800-241-3669 NJ Ho-Ho-Kus, D. J. FISher Co, Inc. ...... 201.e52.0090 
GA Atlanta ........................... : ... 800-241-3670 NM Albuquerque, Syntech .......... : ..... 505-266-7051 
II.. Chicago .............................. 312-496.e553 NY Fairport, TAC SIs. ..................... 716-425-1070 
MA Boston ....................... ; ..... i .. 617-449-0300 NY Grea1 Neck, M.O.S. Assocs. ........... 516-487-3966 
MI DetroIt ................................ 800-323-4087 NO Raleigh, Beacon EIcIms. .............. 919-787-0330 
MN St Paul ............................... 800-392-0312 OH Cleveland, Componanta, Inc. .......... 216-2~9020 
MO St Louis .............................. 314-997-8500 OK Bixby, Southern Sis. Mktg. ............ 918-369-3233 
NJ Newark ............................ .- .. 8()()'221-1454 . PA Glenside, Wyncote Instnnn. ........... 215-572.e500 
NJ West CaldWell ........................ 8()()'221-1454 TX Austin, Southerri SIs. Mktg. ....... , ... 512-47~2741 
NY Syracuse ............................. 8()().2,21-1455 TX. Houston, Southern Sis. Mktg. ......... 71~558-4900 
NO High Point .... , ................... c .... 919-889-7181 TX Richardson, Southern SIs. Mk1g. ...... :?14-238-7500 
OH. Cincinnsti ............................ 800-241-3669 TX Richardson, Southern Sis. Mldg. .... ,,: 915-238-7500 
OH ·Cleveland ............................ 21&-362-1700lJT Saftlake CIty. Quality Comps. Sis. .... 801-268-8000 
PA Philadelphia .......................... 215-728-5300· VA Fairfax, Beacon North ................ 7~591-1300 
TX Dalias .......... ,..................... 800-442-8046 VA FareS!, Beacon North ............. ,... 804-239-6486 
TX Houston ............................... 80Q.442-8046 WA Kirby, A/D EICtms. ....... : ............ 206-821-3208 
WA Seattle ................. 206-244-7200,206-241-2250 WA Mercer Island, Elctm eomp. Sis. .. ; ... 206-232-9301 

3M CO., TECH CERAMIC RESOURCES, 3M Center 
225-4W, St Paul, MN. 55101. Tel: 617-736-0801, Telex: 
29-7023, TWX: 910:-563,3712; ErnpL: 83000 

3M CO. VISUAL PRODS./INOUS. OPTIcs.. See 3M 
CO. Carbonless Related Prods. Oiv. 

MOB SVs. 1995 N B81avia St, Orange. CA92665, Tel: 714-
998-6900, TWX: 910:-5~1339; EmpI.: 200;' Sis. Mgr: 
Wimam Wollam , 

MDF PRODUCTS INC.; 7 Johnson Dr, Danbury. CT 
06811; Tel: ~7~79, Telex: 499-8051; FSC No.: 
60628; ErnpL: S. .................... : ........... 001285 

MEA DIV. See Mechanized Elctm. Assembly Div. 
Universal Instrs. Corp. 

MEASUREMENTS GROUP, INC. Box 2nn. Raleigh, 
NO 27611, Tel: 919-365-3800, Telex: 802-502, TWX: 510:-
920-0no; Shl. Mgr: Stephen R. Katz 

MEASUREMENT SVs., INc.. 121 Weier St, Norwalk, 
CT 06854, Tel: 2Q3.838-5561, Telex: 6813573, TWX: 710:-
468-2185; EmpL: 97; Sis. Mgr: John Cronan ... Do1126 

Local Saies Offices & Reps 
IA CedarRapids,S&OSIs. .: ........... 31~1845 
MD Columbia, Robert EIctm Sis. .......... 301-995-1900 
MA Hudson, Date Rep. ................... 617-481-0333 
PA Melrose Park, R. Meyers Assocs. ....• 215-224-1683 
TX Richardson, OM Sls.,lnc ............... 214-690-6746 
VA Richmond, Robert EIctm Sis. ..•..•. :. 804-276-3979 

MEC AlS, Industrlparken 23, Balierup. Denmark DK-2750, 
Tel: 452-973366 . 

Local Sa1e8 CHIces & Reps 
AI. Huntsville, Beacon EICtms. ............ 205'881-5031 
AZ Phoenix, EHren ....................... 602-268-2164 
AZ Scottsdale, SMS & Assocs. .. . . . . . . . .. 602-988-0631 
AR Uttle Rock, Beacon EIcIms. ........... 501-224-5449 
CA Brea, Masco .......................... 714-529-0867 

WI Butlet', Richmar EICtms. .. "........... 414-781-1730 . 

Local Distributtxs 
CA HollyWood. Yale EIec. ............. ,... 21 a.465-3186 
CA Manha1lan Beach, Prime Electro ... :.. 21~379-3642 
CA Mountain View. Target Elctrns. ........ 415-962-6649 
CA orange County, Pacific Switch Controls 

• ................. : ..................... 714-953-1254 
CA San carlos, Logan Elclms. ............ 415-594-0700 
CA San Diego, Pacific SwItch Controls ... '619-264-6117 
CA Santa Monica, Master Oistrs. .......... 21 ~2-1229 
CA Van Nuys, Pacific SwItch Controls .... 21 ~73-4802 
CO Englewood,lndu)'lrial Supp. ...•...•... 30~94-9444 
CT Hartford, Atlantic Switch Controls ..... 20~527-7705 
CT Shelton, Ceritury EIec. .................. 20~ 736-208 
FL Lakeland, Switch Controls, Inc ......... 81~7584 
Il Carol Stream, Conectrix ............. ;. 312-653-1460 
MD Beltsvine. P.S.I ......................... 301-937-4960 
MD Columbia, OK EICtms. ................ 301-995-1950 
MA Needham, You Do ft' '.' .......... , .... 617-449-1005 
MN Minneapor"" Glen Mark ............... 612-941-4825 
NH Nashua, Atlantic SWitch .. .. .. .. ...... ~88().1971 
NJ Mt Laurel, Jersey SWitch ....... .. .. ... 609-n8-8190 
OH Columbus, Ohio SWitch ..............• 6f~5-0391 
OR Portland. Component Resources :..... 503-641-6488 
TX Danas. TexaSwitch ................... 214-357-1768 
TX Hurst. Alectron Corp. .................. 817-280-0313 
WA SelIIIIe, Component Resources ....... 206-454-8666 
WA SaaIIJe. Radar EIcIm$. ................. ,507-747-3053 
Can TorOnto. Ont, Deskin SIs. ... , ......... 416-475-1412 

MECHANICAL ENGRAVING. 4500 Bullard Ave, Bronx, 
toN 10470, Tel: 212-324-4455; FSC No.: 99040; EmpI.: 35; 
SIs. Mgr: ~!Ird W. Mandel 

MECHANICAL ENTPRS. 461 ClirIisIe Dr, Herndon, VA 
22070, TeI:70a.435-9496, TWx: 710-832-0942; EmpI.: 25; 
Sis. Mgr: R.H. TWyford ........... 801624, 1728-1729 

Local sales Offices & Reps 
CA Irvine, Vele EIectm.Assocs. ............. 7t4-551-4s21. 

• 619-69~113 

CA Santa Clara, Eastec Coip. ............. 408-720:-1807 
CT Bristol, Techrilg. Prod. Grp. .. ,......... 2~5~703 
FL Casselbeny, Semi .......... : .. .- ....... 305-831-2822 
FL Fl lauderdaJe, SEMI .................. 305-475-3666 
FL Melboume, Sami ... .- .. .. .. .. .. . .. . ... 305-831-2822 
FL Palm Harbor, SEMI ....... : ........... 81~1-3902 
IL Arlington Heights, Coombs Assocs., Inc. 

....................................... 312-439-9810 
IN Fl Wayne, Coombs Assocs., Inc ........ 219-747-7661 
IN FlWaynee, Coombs Assoc..lnc. ...... 219-747-7661 
IA Cedar Rapids, Coombs Assocs., Inc. .. 319-362-4116 
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Manufacturers and Sales Offices Directory 
MA Brookline, Technlg. Prods. ........... 617-731-0858 
MA Brookline, Technology Prod. Grp. ... 617-731-0858 
MI Jackson, Norwood Scroggs Co ........ 517-750-1170 
NY Cooperstown, Fitzelle Assoc. 607-547-9333 
NY Cooperstown, Fitzelle Assocs. ........ 607-547-9333 
NY Rochester, Lloyd Hart Assocs. ......... 716-225-4455 
TX Dallas Stasco ........................ 214-239-4517 
WI Milwaukee, Coombs Assocs.,lnc ...... , 414-351-6123 
Can Concord, Ont., Delco Electems.,lnc. ... 416-738-1090 

Local Distributors 
CA Los Angeles, Electric Switches, Inc. 213-66(}-1310 
CA San Diego, Sigma Electms ............ 619-292-1523 
IL Wheeling, Hawk Elctms., Inc ........... 312-459-4030 
NY Yonkers, Kintronics.lnc ................ 914-968-7736, 

6O(}-431-1658 
Can Burnaby, B.C., Rae Ind. Electrns.,L TO .. 604-291-8866 

MECHANiCAL PRODUCTS, Amstar, 1824 River St. P. O. 
Box 729E, Jackson, MI 49204, Tel: 517-782-0391, TWX: 
81 (}-253-0827; SIs. Mgr: Bob Vangermeersch 

MECHANICAL TECHN., 968 Albany Shaker Rd., Latham, 
NY 12110, Tel: 518-785-2353, TWX: 71(}-443-8150; Empl.: 
1000; SIs. Mgr.: David W. Bender; Dist. Mgr: David W. 
Bender 

MECHANIZED ELECTRONIC ASSEMBLY DIV" 
Universal Inslrs, Corp.', P.O. Box 825, Binghamton, 
NY 13902, Tel: 607-772-7522, TWX: 510-252-1990; SIs. 
Mgr: Gene Exley . . ...... 00.1982 

'Local Sales Offices & Reps 
NH Bedford, Universal Instrs. Corp. 
NY Binghamton, Universal Instrs. Corp. 
PA Paoli, Universal Instrs. Corp. . ..... 

603-625-9600 
607-772-7472 

... 215-296-8811 

MEDA, INC., Macintyre Electronics Design Assocs., 
Inc, 1930 Isaac Newton Sq., Reston, VA 22090, Tel: 703-
471-1445, Telex: 91(}-35(}-Q132; Empl.: 5 

MEDIA RECOVERY INC., Box 1407, Graham, TX 76046, 
Tel: 80(}-527-9497, 214-630-9625 (Texas), Telex: 73-
2561; Empl.: 130; Sis. Mgr.: J. Ricciardi 

Local Sales Offices & Reps 
CA San Francisco, Media Recovery 
CT Hartford, Media Recovery of N.J. 
MA Boston, Media Recovery Inc. 
MI Livonia, Media Recovery ....... . 
TX Dallas, Media Recovery of Tex 
TX Houston, Media Recovery of T ex .. 
TX San Antonio, Media Recovery of Texas 

415-572-0167 
203-528-9776 
617-843-8400 . 
313-421-4244 
214-63(}-9625 
713-681-5464 

512-349-5854 

MEGA LOGIC, 9659 Natl. Rd., Brookville, OH 45309, Tel: 
513-633-5222 

MEGATEK CORP., 9645 Scranton Road; San Diego, CA 
92121, Tel: 619-455-5590, TWX: 91 (}-335-2056; Empl.: 
500; Sis. Mgr: Robert A Becker; Dist. Mgr: Michel 
Schwab, Dir, International SI& 

MEGATEST, 880 Fox La, San Jose, CA 95131, Tel: 408-
998-7110, TWX: 91 (}-338-0259; Empl.: 225; Sis. Mgr: Rick 
Carmichael . 

MEGA TRAN ELECTRONIC POWER Rising Sun Rd, 
Bordentown, NJ 08505, Tel: 609-298-7300, TWX: 51()-
685-3645; EmpL: 25; SIs. Mgr.: C. W. Harrison 

MEISSNER INDS_, 551 Rte. 10, Dover, NJ07801,Tel: 201-
366-1700; Empl: 10 ............................ A.1889 

MELCHER, INC., 6290 Sunset Blvd., ,",1126, Los Angeles, 
CA 90028, Tel: 213-463-5617, TWX: 91(}-321-2903; Sis. 
Mgr: Norman R. Sutherland . 

MELCOR/MATERIALS ELCTRN. PRODS .. 994 
Spruce SI., Trenton, NJ 08648, Tel: 609-393-4178, Telex: 
84-3314; FSC No.: 32333; Empl.: 175; Sis. Mgr: MA 
Levine ............................ C.1652-1653 

MELCO SLS., See Mitsubishi Elctrns. 

MELLES GRIOT, 1770 Kettering St.,lrvine, CA 92714, Tel: 
714-261-5600, Telex: 678447; Empl.: 90; Sis, Mgr: Paul H. 
Shirley 

MEL-RAIN CONTROLS, 42974 M-43 Hwy., Paw Paw, MI 
49079, Tel: 616-657-2527; FSC No.: 639; Empl.: 20; SIs. 
Mgr: Howard F. Walter 

MEL TEC, Div.Epsco, Inc., 411 Providence Hwy., 
Westwood, MA 02090, Tet617-329-1508, Telex: 95-1110, 
TWX: 71 (}-348-0484; Empl.: 180 

MEMODYNE 220 Reservoir St., Needham Hgts., MA 
02194, Tel: 617-444-7000, Telex: 92-2537; Empl.: 50; SIs. 
Mgr_' Joseph K. McEttrick ......... . . 0.1068 

Local Sales Offices & Reps 
AZ Tempe. Mar Tech Assocs., Inc. .. 602-966-4944 

714-879-9460 
408-960-1950 
303-795-9176 

CA Fullerton, Elctrn. Compo Mktg ........ . 
CA Santa Clara, Nelson Elctrns. Sis. . .... . 
CO Englewood, F. G. Mldg. Co. 
CT Hamden, Burton Forrester Associates 

GA 
HI 
IL 
KS 
MA 
MI 
MO 
NY 
NY 
NY 
NY 
NC 
OH 
OH 
OR 
PA 

·TX 
TX 
UT 
WA 

Atlanta, Magaro & Assoc. . ......... . 
Honolulu, Aloha Assocs. . ............ . 
Elmhurst. Scott Assocs. .... . 
DeSoto, Midtec Assacs. .. . 
Braintree, Burton Forrester Assocs. .. 
Detroit. EOS Sys. .. .................. . 
Florissant. Midtec Assacs. . .. . 
Clark Mills. KLM Assacs. . .. 
Elmont. Crane & Egert Corp. .. 
North Syracuse, KLM Assocs. 
Pittsford, KLM Assocs. .............. . 
Greensboro, Magaro & Assocs. 
Chesterland, EOS Sys. .............. .. 
Columbus, EOS Sys. .............. .. 
Portland, Topp Engrg. Sis. 
Pittsburgh, EOS Sys. .. ........ 
Houston, Acudata ... . 
Plano, Acudata .............. . 
Englewood, F. G. Mktg. Co. . .. 
sellevue, Tapp Engrg. SIs. ..... 

203-248-4380 
404-451-8862 
608-941-1574 
312-279-5681 
91 (}-743-6565 
617-848-7234 
313-961-3042 
313-837-5200 
315-853-6126 
516-872-0800 
315-458-6214 
716-381-8350 
919-294-4783 
216-729-2222 
614-228-3453 
503-244-7265 
412-26'1-2604 
713-488-8195 
214-424-3567 
303-795-9176 
206-747-5400 

MEMOREX CORP., San Thomas at Central Expwy., Sania 
Clara, CA 95052, Tel: 408-987-1000; Empl.: 12,284 

MEMORY PROTECTION DEVICES INC., 320 Broad 
Hollow Rd.; Farmingdale, NY 11735, Tel: 516-454-0340, 
516-454-0341, Telex: 219801; Sis. Mgr: Lou 
ASighieri/Charlotte Stalker, Dis/. Mgr: Sal]dy Silvani 

.................... . ...... : C·1451.1453 

Local Sales Offices & Reps 
AL Huntsville, REP Inc. . ..... 
CA Pleasanton, Mou~hrop Sis. 
CA San Diego, Tauber Assocs. 

205-881-9270 
. 415-463-0450 

619-274-7242 
404-938-4358 
317-872-5665 
913-764-2700 

GA Tucker, Rep., Inc. .. .......... . 
IN Indianapolis, Marketing Engrg. 
KS Olathe, Rush & West 
MA Burlington, Conti Younger ....... ' .... . 617-273-1582 

314-394-7271 
609-235-8505 

MO Ballwin, Rush West ............ . 
NJ Mt. Laurel, Comtek ..... . 
NY Pittsford, Andres Comp. . 
NC Raleigh, Rep., Inc. ........ 
OR Tigard, Electronic Sources 
TN Jefferson City, Rep., Inc. 

716-381-3818 
919-85~ -3007 
503-684-0040 
615-475-9012 
214-239-7151 
601-268-8440 

TX Dallas, Dunbar ............ .. 
UT San Lake City, Comp. Sis. 
WA Bellevue, Elctrn. Sources ........ 206-451-3500 

Local Distributors 
AL 
CA 
CA 
CA 
CA 
FL 
·FL 
IL 
IN 
MA 
MI 
MI 
MN 
MN 
NJ 
NJ 
NY 
OH, 
OH 
PA 
TX 
WA 

Huntsville, Resistacap, Inc. .. 205-883-4270 
Burlingame, Rose Elec. ...... 415-348-0483 
San Die90, Tauber Elec. 619-272-7242 
S.,.n Jose, Cypress Elec. 408-945-8400 
Van Nuys, Nesco ..... 213-781-0505 
Dania, Summit Distr. ......... 305-920-6253 
Pompano Beach, Component South 305-971-0350 
Chicago, Prellier Elec. ...... 312-384-6100 
Indianapolis: Graham Elec. .. 317-634-8202 
Sharon, Adcour .............. 617,784-8123 
Brighton, A P. Sis. 313-229-6550 
Farmington Hills, Prehler Elee. 313-473-7200 
Burnsville, Power Grp. ....... 612-890-1360 
Thief.River Falls, Digi Key ....•....... 218-681-6674 
Bellmawr, Mid-Atlantic ................ 609-931-5303 
Plainfield, Mars Elec .................. .' 201-757-4332 
Buffalo, Summij Dist. . 716-887-2800 
Cincinnati, Hughes Peters 513-351,-2000 
Columbus, Hughes Peters...... 614-294-5351 
Allentown, Lehigh Elec. 215-433-3045 
Dallas Computer Comp& ....... 214-239-0271 
Bellevue, Almac Elec., .......... : . . . . •. 206-643-9992 

MEMTRON TECHNOLOGIES, INC., 1400 Weis.s St., 
Frankenmuth, MI 48734, Tel: 517-652-2652, TWX: 91(}-
38(}-9153; FSC No.:.!> V 417; Empl: 53; Sis. Mgr.: Daniel 
T. Ortner ....................................... 801731 

Local Sales Offices & Reps 
AZ Scottsdale, Semi-Systems Arizona, Inc. 

602-991-1151 

MEPCO/ 
co Englewood, Martec Assacs. . 303-741-3322 
FL Maitland, EIR, Inc. ........... 305-66(}-9600 
GA Lawrenceville, Tek-Rep Mktg., Inc. . .. 404-963-1600 
IL Wheaton, Chadra-Schilke & Assocs.. Inc. 

...................... 312-653-8126 
IN Indianapolis, EMCI,lnc. 317-253-1668' 
MA Framington, Stone Compo SIs. Corp. 617-875-3266 
MO Saint Charles. Buckman & As.soc&. 314-946-620i 
NY Fairport, Net SIs., Inc. .......... 716-467-4538 
NY Smithtown, T & K Sis. .... 516-724-3456 
OH Columbus, Tom Mulligim'Co. 614-457-2242 
PA Southampton, Campbell Assocs. 215-322-6630 . 
TX Richardson, Lonk & Assacs. .... 214-238-7651 
VA Martinsville, Engineering Sis. Corp. 703-632-2365 
Can Rexdale, Ont., Bestec Elctrns., Ltd. .... 416-674-1330 

Mepco#EIectra 
. A NORTH AMERJCAN PHILIPS COMPANY 

MEPCOIIELECTRA, INC., North American 
Philips Corp., Columbia Rd., Morristown, NJ 
07960, Tel: 201-539-2000, Telex: 136461, TWX: 710-986-
7437; SIs. Mgr: Michael F. Kirkowski; Dist. Mgr.: Robert G. 
Elko ..... A.1124-1126, 1890-1891,2029; B.l008 

MEPCOIIELECTRA, INC., North American 
Philips Corp_, 11468 Sorrento Valley Rd., San Diego, CA 
92121, Tel: 619-453-0332, Telex: 820534, TWX: 91(}-337-
1120 ................................. A.2029; B.loo8 

Potentiometers (Cermet. Carbon) Industrial & Military 

MEPCOIIELECTRA, INC., North American 
Philips Corp., 5900 Australian Ave., West Palm Beach, 
FL 33407, Tel: 305-842-3201, Telex: 387217, TWX: 51(}-
952-7618 ........................ A.1124; B.1oo9 

. Tantalum Capacitors (Solid, Wet Slug, Chip) Military & 
Industrial 

MEPCOIIELECTRA, INC., North American 
Philips Corp. Columbia Rd, Morristown, NJ 07960, Tel: 
201-539-2000, Telex: 136461, TWX: 71 (}-986-4737 
................................... A'1126, 1890-1891 

Metal Film Resistors (Established Reliability-Hermetic) 
Thick Film Chips, Thick Film Networks, Non-Linear 
Resistors, Film Trimmer CapaCitors 

MEPCOIIELECTRA, INC., North American 
Philips Corp., 607.1 SI. Andrews Rd, Columbia, SC 
29210, Tel: 803-772-2500, Telex: 820676, TWX: 81 (}-666-
2662 ... ................. ..... A'1124-1126; B.1009 

DC Aluminum Electrolytic Capacijor$ (Computer Grade, 
Axial, Radial) Military, Industrial & Consumer, AC Motor 
Starts, Film CapaCitors (Film/Foil, Metallized), Tantalum 
Capacitors (Foil) 

MEPCO/ /ELECTRA, INC_, Airport Road, P.O. Box 760, 
Mineral Wells, TX 76067, Tel: 817 -325-7871, Telex: GP.R.-
881857/S.P.R.-820545 ......................... A.1890 

Metal Film Resistors' (General Purpose, Standard 
Precision, Ultra Precision, Standard Military, Establishad 
Reliability) Carbon Film ReSistors, Precision Matched 
Sets 

Local Sales Offices & Reps 

AL Huntsville, Macro-Mktg. Assacs. 205-883-9630 
AZ Tempe, Mepco/Electra ... 602-966-9573 
CA Anaheim, Mepco/Electra 714-441-0385 
CA Harbor City, Refrigeration Comp. 213-325-3420 
CA Milpitas, Mepco/Electra ... 408-945-1020 
CA San Diego, The Rep Co. .. 619-292-9001 
CA Santa Clara, I-Squared .... . . .. 408-988-3400 
CA Sherman Oaks. MepcollElectra ...... 818-966-4892 
CO Englewood, Thorson Rocky Mnt. ... 303-779-0666 
CO Westminster, Mepco/IElectra ...... 303-46(}-0051 
Ft. Altamonte Springs, Mepco/Electra. 305-339-5073 
FL Ft Lauderdale, Mepco/Electra ..... 305-485-0115 
GA Norcross, Over & ,Over, Inc. ........... 404-449-6205 
IL Bannockburn, Heth .... 312-295-8440 
IL Elk Grove Village, Oasis Sis. 312-64(}-1850 
IL Hasca, Mepcol Electra ... 312-773-3399 
IN Fort Wayne, Corrao Marsh, Inc. . 219-637-5548 
IN Greenfield, Corrao Marsh, Inc. 317-894-0377 
IN Indianapolis. Corrao Marsh,lnc. .... 317-872-7157 
IN Indianapolis, Leslie M. Devoe Co. 317-842-3245 
IA Cedar Rapids, Lorenz SIs. 319-377-4666 
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MEPCO/ 
KS Overland Park, PMR Corp. ............ 913-381.()()()4 
Me Columbia, Delta III Assoc ...... , .. ,.... 301-7~7oo 
MA ""I0burn, Mepco/EIecIra •......•.•.... 617-935-6920 
MI Grand Rapids, Miltimore Sis. ....••..•• 616-942-9721 
MI Novi, MIItlmore SIs. • . • . • . . . . . . . . . . . . .. 313-349-0260 
MN Mihneapolis, Eleclric Comps. Sis., Inc. 

............................ ~ . . .... .. ... 612-933-2594 
MO .Maryland Heights. PMR porp. .. , .. .... 314-569-1220 
NE Uncoln, Lorenz Sis. .................... 402-475-4660 
NJ Engl8WOQd Cliffs, Ed Glass A$SOCS. .••.. 201-592-0200 
NJ Marlton, aG.R Asaocs. • .. .. ..... .. .... 609-963-1020 
NJ Morristown, MepcoiEIecIra ........... 201-53\l-2ooo 

. NJ Springfield, Gebhardt Mktg. ... • .. • .... 201-37&4415 
NY Rochester, Electra Sis. Corp. .......... 71'6-427-7860 
NY Syracuse, EleCtra Sis.· Corp. .... : ...... 315-463-1246 
NO Charlotte, Over & OVer, Inc. ...... :.... 704-527-3070 
NO Raleigh, Over & Over ................. 919-872-2262 
OH Dayton, Mepco/Electra ................ 513-276-5842 
OR Beaverton, Mepco/Eleclra ............ 503-643-5516 

'PA Gieansburg..Pro Mark ................ 412-832-3800 
.TX RichardSon, Mepco/EIecIra .....••..... 214-231-8274 

UT West Valley City, Thorson Rocky MQuntllin 
....................................... 801-973-7969 

WA Bellevue, Mepco/Electfa .............. 206-64:f4555 
WI Wauwatosa, Larsen A!;soc. 414-258-0529 

Local Distributors 
AI. HuntsVille, Hami~onl Avnet 205-837-7210 
AZ. Phoenil<, T.T.l:....... .... .. .. .. .. .. ... 602-966-.1616 
AZ. Tempe, Hamifton/Avnat .............. 602-231.-5100 
AZ. Tempe, Shelley Elelms., Inc. .......... 602-894-2056. 
CA Chatsworth, Avnat EleIms. ............ 816-7OG-8668· 
CA Chatsworth, HamiHon Eleclro SIs. ..... 816-7()()..1222 
CA Chatsworth, ac Comps.,Inc. .......... 816-7OG-2622 
CA Chatsworth, Shelley EIcIms:, Inc ........ 213-996-3333 
CA Chatswprth, TTl ...................... 816-709-1010 
CA Compton, Harpijr, S.I.D. . ....... : ..... : 213-979-5090 
CA Costa Mesa, Avnet Elclms. ... .. .. .... 714-754-6077 
CA Costa Mesa, HamiHon Eleclro Sis. .... 714-641-4100 
CA CUlver City, HamiHon Eleclro Sis. ..... 213-556-2131 
CA Culver City, HamiHonl Avnat· .......... ' 213-556-2020 
CA Garden Grove, Hi-Rel EIcIms., Inc. .... 714-896-9858 
CA On1ario, HamiHon/Avnet .............. 714-986-4602 
CA Sacramento, HamiHon/Avnet ......... 916-92G-312Q 
CA San Diego, HamiHonl Alinet ........... 6~ 9-571-7500 
CA San Diego, Shelley Elelrns. ........... 616-453-7133 
CA San Jose, Rate! Eletrns. . . . . . . . . . . . . .. 406-946-4300 
CA San Jose, Shelley Elclms., Inc. ........ 406-942-9111 
CA San Jose, TTl, Inc. .................... 406-943-9155 
CA Sunnyvale, Hamifton/Avnet ............ 408-743-3355 
CO Boulder, Shelley Elclms., Inc. . ........ 303-442-2718 
CO Denver, Ragon Elelms ................ 303-774-1992 
CO Englewood, HamiHon/Avnet .......... 303-74G-l000 • 
CO Englewood, NEP Elelrns. ............ : 303-799-9898 
CT Danbury, HamiHonl Avnet ............. 203-797-2600 
CT New Haven, Greene Shaw Co. ........ 203-397.0710 
Cr Stratford, TTt ........................... 203-375-1400 
FL Ft Lauderdale, Dielco ....... : .. .'...... 305-973-8700 
FL Fl Lauderdale, Hamittonl Avnet ....... 3Q5-971-29OO 
FL Orlando, T.n ......................... 305-859-1000 
FL Sl Petersburg. Hamitton/Avnat ....... 813-576-3930 
FL Tampa Impala EIcIrns ........... ,. ," 813-885-4747 
FL Tampa Shelley Eletrns., mc ....... ' .... 813-884-0946 
FL Winter Park, HaniiHonI Avnet ...... ,.,. 305-626-3888 
GA Norcross. HamiHon/Avnat ............ 404-447-7507 
GA Norcross, TTl ...................... ,.. 404-662-0911 
IL Bensenville, HamiHonl Avnet .......... 312-86(). 1'700 
IL Chicago, Nep Elelrns.. , '.' ... , . :, , ... , .. 312-625-6400 
IL Rosemon~ AdventElelms. ............ 312-296-4210 
IN Carmel, HamiHon/AVnet· ....... : ...... 317-844-9603 
IN Indianapolis, Advent Eletrns. .......... 317-872-4910 
IN Indianapolis, AM Elctros., Inc.' ......... 317-291-7110 
IA Cedar Rapids, Advent Eletrns. ........ 319-363-0221 
KS Overland Park; Hamilton/Avriel ....... 913-886-8900 
,MD BeHsvi11e, Resco/Washlnglon ., .. ,.... 301-937-9100 
Me Columbia, Aztech EIcIms, ......... ,... 301-995-1760 
MD Columbia, Hamillq(1/Avnet 0' ..... ".". 301-995-3500 
MD White Marsh, Resco/Beltimore ....... 301-529-0500 
MA Burlington, TLC Eletrns. ... , ........... 617-273-0140 
MA Newton, Greene-Shaw Co ............. 617'969-8900 
MA Woburn, HamiHonl Avnet ,' .. "........ 617-935-9700 
MA Woburn, Jaeo Elclrns. .. . .. .. .. .. .. ... 6'17'-933-7760 
MA Woburn, T.T.1. ........... d .......... '.' 617-936-8800 
MI . Grand Rapids, HamiHonl Avnat .,.,... 816-243-8605 
""I .Grand Rapids. RM Eletrns., Inc. . .... ,. 616-531-9300 
MI Uvonis, HamiHon/Avnet .. , ...... " .. , .313-522-47QO 
MI Uvooiia, RepTron Elelrns. , ... ,.,.,., .. 313-525-2700 
Mill Minneapolis, M!.rit Elelrns. ".,., .. , .. '. 612-546-5383' 
MN Minnetonka, Hamiltonl Avnet .,." .. ,.. 612-932-0600 
MN St. Paul, Ragon Elclms. " .... . . . . . . . .. .. 612-642-2828 
MO EarthCity,HamiHonfAvnet .. , ........ 314-344-1200 
MO Independence, RagonElelrns. ........ 816-254-3410 
MO St Louis, Olive Eletms. .,,'., .. , ....... 314-426-4500 
NE Uncoln, Scott Eletrn. Supp. Corp . .' .... , 402-466-8221 
NE Omaha, Scott EIeII'n Supp. Corp. ... " 402-734-6750 
NH Manchester, Hamiltonl Avnet ."...... 603-624-9400 
NJ Cherry Hill, HamiHonl Avnet .,......... 609-424-0100 
NJ Cllnon, J-Mar E;1ctrris. ................. 201-772-6400 

Manufacturers and Sales Offices Directory 
NJ Fairfield, HarnlHonI Avnet ... .. .. • .. ... 201-575-3390 
NM Albuquerque, HamlHon/Avnet ........ 505-765-1500 
NY BohemIa, Shelley Elelrns. ............. 516-567-7751 
NY Bohemia, T.T." ............ , ........... 516-567-1500 
NY .Buffalo, SummH Dlstrs. ................. 716-887-2800 
NY CentraiISHp, Sern~Cap Elelrns. ....... 516-582-4400 
NY East Syracuse, HamiHon/Avnet ....... 315-437-2641 
NY Farmingdale Command Elelrns. Corp. . 

...... , .. , ................... , ......... 516-293-12i2 
NY Hauppauge,Faim1ontElelms. ......... 516-231-3313 
NY Hauppauge, HamiHon/Avnat ........... 516-231-9aOO 
NY HaupPauge, Jaco Elelms. ..... ,....... 516-273-5500 
NY Hempstead, Kahgan Coinps. .... ' .. .... 516-536-2300 
NY Heooetta, CAM RPC EIctms. .......... 716-334-5600 
NY Rochlister, HamiHon/Avnet ........... 716-475-9130 
NY Rochester, Summit Distrs. ., " . , , .. , • .. 716-334-8.110 
NY Ronie, Rome Elelrns. .. .. .. .. .. .. .. ... 315-337-5400 
NY Sodus, Pace Elctm. PrOds. ...... :..... 315-483-9122' 

MESUR·MATIC ELCTRNS. 50 Grove St, Salem, MA 
0197G-2294, Tel: .617-745-7000; Empl: 29; Sis. Mgr; 
Kosma L Evangelidis 

METATEK INC., 410 93rd Ave, NW, P.O .. Box 33129, 
Minneapolis, MN 55433, Tel: 612-786-8253, Talex: 
4994418 Metatsk; Empl.: 6; SIs. Mgr: Don Hallblade;' Disi. 
Mgr: Don HaJlblade .' 

METAVAC, INC. 45-68162nd SI. Flushing, NY 11358, Tel: 
212-H15-O;iOO; Empl: 52; Sis. Mgr:. Clifford E. Sisler . 

METEREX CORP., 25 Industrial Park Rd., Hingham, MA 
02043, Tel: 617-749-8100; Empl.: 4; Sis. Mg,: K Sharples 

NO Greensboro, Hammond EIctms. ... ,... 919-275-6391 ~ ------ Distributor 
NO Raleigh, Hamittonl Avnet ............ ,.' 919-829-6030 
OH Cleveland, CAM APe Elelrns. ." .. ,.,. 216-461~700 

.OH Cleveland, Hamiiton/Avnet ........... 216-831-3500 
OH Columbus, RepTron Eli:trns. .......... 614-436-6675 
OH' Dayton, Hamilton/Avnet .............. 513-433.0610 
OH Englewood, Argent Electra, ..... , . , .. ,. 513-836-8633 
OH Fairbom, AsChbacher & Asaocs. ...... 513-252-7785 
OH Westerville,'HamiHon/Avnet .......... 614-882-7004 
OK Tulsa, AHair Co, .................. , ..... 916-252-5781 
OR .Beaverton, Almac Elclms. ...... ,.'.. ... 503-641-9076 
OR Lake Oswego, Hamiltonl Avnet ....... 503-635-8157 
PA Allentown, Lehigh EIcIm, Comps. -..... 215-433-3045 
PA McKean, Advacom,lnc. ............... 814-476-7774 
PA Noiristown, Century Elctrn. Corp. ...... 215-631-5400 
PA Pittsburgh, CAM RPC Elelms. ......... 412-782-3770 
TX Austin. Altair Co, .................. ,.... 512-637-4970 
TX Austin, HamiHonl Avnet ............... 5.12-83HI911 
TX Dallas, Computer Comp .... , ....... ;:. 214-239-0271 
TX EI Paso, Era EIcIrns. .................. 915-592-4126 
'n( F\. Worth, T.T.I.lnc .................... 817-429-1440 
TX Houston, AHair Co. , .... , ...... , ........ 713-462-3029 
TX Houston, HamiHon/Avnet ............. 713-7B().1771 
TX Irving. HamiHon/Avnet ............... ,' 214-656-4111 
TX . Richardson, AHairCo ................... 214-231-5166 
TX Richardson, Jaco Elelms. ............. 214-23~9575 
UT SaH Lake City, HamiHon/Avnet .... : .. 801-972'2800 
VA Arlington, Mington Elctrns.· ........... 703-524-2412 
VA . Charlottesville, Virginia Radio Supp. Co, 

..... , ............................ ,.". 804-296-4164 
WA Bellevue, Almac Elelrns, COlI>, , .... ,.. 206-643-9992 
WA Bellevue, Hamiltonl Avnet ............. 206-643-3950 
WA Ken~ Shannon Ltd ......... "."." ... , 206-763.0545 
WA Spokane, Almec Elclms. Corp. ...... ,. 509-924-9500 
WI Milwaukee, Marsh Eletrns ............. 414-475.Jl000 
WI New Berlin, HamiHon/Avnet .......... 414-784.4510 
WI New Berlin, NEP Eletros., Inc. ......... 414-785-9100 
WI New Berlin, RM. Eletrns. ., .. " ... ,., .. ' 414-784-4420 

MERCURY PLASTICS, A UNIT OF ZERO CORP., 672 
Fuller Rd., Chicopee, MA 01020, Tel, 413-267-5561, TWX: 
71G-354-1450; Empl.: 100; Sis. Mgr.: Douglas 'N, Griffith 

MERECO PRODUCTS DIV., M~achem Resins Corp;, 
1505 Main St. West Warwick, RI' 02li93, Tel: 401-826-
4550; Empl: '1 00; Sis. Mg,: John E. Powell, Jr. 

MERET, INC ... 1815 24th St, Santa Monica, CA 90404-
4998, Tel: 213-828-7496. Telex: 371-9305; Empl.: 26; Sis. 

,Mg': Jonathan Medved .............. , ......... 801121 

Local Sales Offices & Reps 
AZ. Sierra Vista, Aytan Dove ............. , 602-456-5042 
CA West Covina, Eureka Tee'" SIs., Inc ... 213-331-6766 
CO Lakewood, Teehnical Mktg. Mfg.lnc. .. 303-232-1516 
MA BrOOkline, Boston Elctm. Corp .. , ..•. ,. 617-566-3821 
IL. Northrock; Emteeh ...... .' .. : ... :...... 312-564-0446 
NY WhOe Plains. Metro-Tek ASSOCs. ...... 914-631-4758 
UT Sa~ Lake City" Global Tel<.. Inc. , .. , .... ~1-972-0999 
VA Fairf~, Sch\bley Assocs.lnc ........... 703-591-3008 

MERIX CHEM. CO. 2234 East 15th St, Ohicago. IL 60649; 
. Tel: 312-221-8242; Empl.: 15; Sis. Mgr.: E. 0, Sonnernan; 

Dist. Mgr: E 0, Scnnemiln - .. 

MERRILLPOB 308, 1316 Sumneytown Pike, Gwynedd 
Valley, PA 19437. Tel: 215-643-2116; FSC No.: 58624;· 
Empl.: 10; SIs. Mg,,: J. FOOrnier' 

MERRIMAC INDS. 41 Fairfieid PI, West Caldwell, NJ 
07006, Tel: 201'575-1300, Telex: 6853128. TWX: 71G-
734-4314; FSC No.: 12451; Empl: 225; Sis. Mgr: Gary 
Tahlmore; Dis!. Mgr; T.V.R.O. Prods. Only - Laurie Festa 

MERRIMACK MAGNETICS CORP. 121 Hale St, Lowell, 
MA 01851. Tel: 617-456-1487; Empl.: 450; Sis, Mgr: L J. 
Woods; Dist. Mg,: R. O. Ross 

METERMASTER, 5646 Julls9n St. Los Angelas, CA 90040, 
. lei: 213.Jl85-4340 '. , 

...... : ................. :. pgs. 612, 680, 701,781', 805, 8~4, 

, 
METHODE a.CTRNS, INC .. 7444 W, Wilson Ave., 

Chicago, IL 60656. Tel: 312-867-9600, TWX: 91G-221~ 
2468; Empl.: 900; Sis. Mgr: R. Close; Dis!, Mg,; K Lindsey 

METHODE ELECTRONICS, INC. Interconnect Prods 
Div, 1700 Hicks Rd, Rolling Meadows, IL 60006, Tel: 312' 
392-3500, TWX: 91 G-687-0760; FSC No.: 95354; Empl.: 
250; Sis. Mg,: L W, Ekstrom; Dis!, Mgr: L W, Ekstrom 

1 
. METHODS RESEARCH. 54D Asbury Ave., Farmingdale, 

NJ 07727, Tel: 201-938.Jl000; Sis. Mgr: J. Jarnes Mandy 

ME!TIER MANAGEMENT SYS., INC .• 5864 'Point West 
Dr .• Housto.n, TX 77036, Tel: 713-986-9100, Telex: 774367 
(Metier 'Hou); Empl: 650;' SIs., Mg,: James 
Paccotli/WiliiarTi Gregory 

METIS. P.O. Box 1499. Bowie, MD 20716, Tel: 301-249-
1702; Empl: 2; Sis, Mgrc Eric K Prnchard 

METRA INSTRS:, 2056 Bering Dr., San Jose, CA 95131, 
Tel: 406-297-8530; Empl: 16; SIS. Mgr.: Gary Heil' 

METRAPlEX CORP.. Berkshire Indl. Par~ Bethel, CT 
06801. Tel: 203-746-0a06. TWX: 71G-456-3959; Sis. Mg,: 
Chatles a Weaver 

METRIC SYS., 645 Anchors St, f't WaHon Beach, FL 
32548. Tel: 9.04-244-9600, Telex: 7G-2447; FSC No.: 
12339; Emp": 437 

METRIX INSTRUMENT CO., 1711 Townhurst, HoustOn. 
TX 77043, Tel: 713-461-2131. Telex: 77-5486; Empl: 50; 
Sis, Mgrc W. a Brown 

METRON OPTICS INC" P.O. Box 690. Solana Beach, CA 
92075-0690, Tel: 619-755-4477; Emp1.: 15 

METROPOLE PRODUCTS INC., P.O .. Box 10275. 
Alexandria, VA 22310, Tel: 703-971'-8606, 703-971:7082, 
Telex: 908041 BAL;,FSC No.: 5500a; Sis. Mgr: John 
DePaola 

METROSONICS, INC., Box 23075, Rochester, NY 14692-
3075, Tel: 716-334-7300. Telex: 853348; Empl.: 60; Sis. 
Mgr; W. Whitford; Dist. Mgr: W. Whitford 

METUCHEN CAPACITORS, INC., 420 Park Ave., Perth 
Amboy, NJ 08861, Tel: 201-442-0500, TWX: 71G-996- . 
0892; FSC No,: 55969; Empl.: 25; Sis. Mgr: George WoHer 
............... A.1126-1134, 1614-1615; C.1454-1457 

THE MEYERCQRD CO .. '365 E. North Ave .• Carol Stream, 
IL 60188, T$I: 312-682-6200, Telex: 72-2449; Empl.: 500; 
Sis. Mgr: Joseph (3a1loni ' 

MFE CORP, IhSlr. Div .• Keewaydin Dr, Bldg. #:" Sale";. 
NH 03079, Tel: 603-893-.1921.1elex: 94-7477. TWX: 71G-
366-1887; . Sis. Mgr.: Peter Schwartz; Dist. Mgr.: Jim 
Muckenhoupt ' 

MF,ELCTRNS. CORP., 10 Renewal PI, New Rochelle, NY 
10801, Tel: 914-576-6570. TWX: 710-563-0643; FSC No.: 
08111; Empl: 100; Sis. Mgr.: Bill Bravannan; Dist. Mgr: 
Bill Braverman ............... " ... A.1364-1385 

Local sales Offices & Reps 
AL Huntsville. E.MA ......... . .. .. 205-837-7363' 
AZ. .Glendale, Southwest Elee. Mktg. Assoc, 

.......... : ,. ................ ... 602-278-0500 
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Manufacturers and Sales Offices Directory 

CA 
CA 
co 
CT 
FL 
FL 
FL 
GA 
IL 
ME 
MI 
MN 
NJ 
NM 
NY 
NY 
NY 
NC 
OH 
OR 
PA 
TX 
TX 
WA 
WI 

Irvine, J. V. Earley 8. Assocs. ......... . 
Sunnyvale, W. W. Posey Co. . ........ . 
Denver, Matthews & Assocs. ......... . 
Meriden, Orion Group ................ . 
Aftamonte Springs, APM Assocs. .... . 
Ft. Lauderdale, APM Assocs. ......... . 
1;ampa AMP Assocs. ............... .. 
Atlanta, E.MA ...................... .. 
Bensenville, Banner Tech. SIs. ....•... 
Wakefield, The Orion Group ......... . 
Brighton, AP.J. Assocs. .. ............ . 
Minneapolis, Peterson Sis. & Assoc. .. 
Perth Amboy, Astro Rep. ............. . 
Glendale, S. W. Elec. Mklg. Assoc. 
Rochester, Sweetco Assocs. ......... . 
·Utica, Sweetco Assocs. .. : ..... . 
W. Babylon, Astro Rep. .. ........... .. 
Raleigh, E.MA ."........ .. .......... .. 
Dayton. APJ Assoc. ................. .. 
Portland, Controftek Sis. . ............ . 
Prospect Park, ELF SIs. ............. .. 
Austin, Matthews & Assocs. . ......... . 
Dallas, Matlhews & Assocs. . ......... . 
Bellevue, Controftek Sis. 
Mukwonago, 'Banner Tech. SIs. ..... 

Local Distributors 

714-833-1806 
408-746-0771 
303-450-647& 
203-621-8371 
305-869-6831 
305-5&5-0056 
813-886-2457 
404-448-1215 
312-7&6-4131 
617-245-5220 
313-229-&550 
612-884-3483 
201-826-8050 
602-278-0500 
716-225-2383 
315-733-6721 
516-422-2500 
919-647-8800 
216-356-2424 
503-641-0877 
215-534-3340 
5.12-479-0028 
214-931-0167 
206-451-8163 
414-363-5086 

CA Burbank, Atwater Elctrns. . 714-670-1426 
CA Sunnyvale, Pacesetter..... 408-734-5470 
NJ Northtown. Aztec Engrg. .............. 215-539-8200 
PA Northtown, Aztec Engrg. .............. 215-539-8200 

• ELECTRONICS 

MG ELECTRONICS, 32 Ranick Rd., Hauppauge, NY 
11788, Tel: 516-582-3400, Telex: 645113; Empl.: 14; Sis. 
Mg': John Kibbit; Dis/, Mg': Stan Grey ........ D.1027 

MHOTRONICS., INC., 444 Lake Cook Rd., Ste. 8, 
Deerfield, IL 00015, Tel: 312-948-5000, TWX: 910-686-
0630 ... .. ..... C.1459-1461 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean 205-830-1540 
/>;Z Phoenix, J. F. Hurlbutt Co. ............ 002-952-202!i 
CA Burbank, Mod-Co ..................... 818-648-221~ 
CA Santa Clara, Context Engrg. . ......... 408-748-8676 
CO Golden, J. F. Hurlbutt ...... . . . . . . . . . .. 303-279-7796 
FL Deerfield Beach, Cartwright & Bean ... 305-429-3400 
FL Orlando, Cartwright & Bean ........... 305-422-4531 
GA Atlanta, Cartwright & Bean ............ 404-233-2939 
IL Elk Grove Village, Memetron .......... 312-595-2828 
IL Mt Prospect, The Dombrow Co. ...... 312-253-3326 
LA COVington, Cartwright & Bean 504-892-1780 
MA Framingham, Marathon Sis., Ltd. ...... 617-875-35&6 
NY Hauppauge, Masin-Esco, Inc. ......... 516-273-3500 
NY Syracuse, Northeastern Elctrns. Co., Inc. 

....................................... 315-455-7561 
NC Charlotte, Cartwright & Bean .. 704-377-5673 
!lic Raleigh, Cartwright & Bean ........... 919-876-4130' 
OR Portland, SPS Elctrns. ................ 503-297-6919 
TN Knoxville, Cartwright & Bean .......... 615-693-7450 
TN Memphis, Cartwright & Bean .......... 901-276-4442 
TX Austin, Swearingen SIs. ............... 512-339-8683 
WA Redmond, SPS Elctrns. ............... 206-323-4140 

M.lAL, See TRW/Capacitor Div. 

. MICA CORPORATION. 8536 National Blvd, Culver CKy, 
CA 90232, Tel: 213-837-8100, Telex: WU 664336, ITT 
4720769; FSC No.: 06216;Mulliple; Empl.: 300 

MICHIGAN MAGNETICS, 203 W. Third St, Vermontville, 
MI 4909&, Tel: 517-726-0590; Empl.: 95; Sis. Mg,: B. L 
Killinger 

MICOM SYSTEMS, INC., 4100 Los Angeles Ave, P.O. Box 
8100, Simi Valley, CA 93062-6100, Tel: 805-583-8600, 
Telex: 687-497, TWX: 910-494-4910; Sis. Mg,.: M.· 
Winters; Dis/, Mg,_' A Yilmaz 

MICRA CORP., 120 Ricefield Lane, HauppaUge, NY 11788, 
Tel: 516-231-8600, TWX: 882&33 MICRA US; FSC No.: 
83071; Empl.: 200; Sis. Mg,.: Richard S. Davis 

MICREL. INC., 1235 Midas Way, Sunnyvale, CA 94086, Tel: 
408-245-2500, TWX: 910-379-0007; Empl.: 120 

MICRO ASSOCIATES INC., 2349 Memorial Blvd, Port 
Arthur, TX 77640, Tel: 409-983-2051 

MICROAVIONICS CORP., 319B-K Airport Loop Dr, Costa 
Mesa. CA 92626, Tel: 714-957-6904; Empl.: 15; Sis. Mg,: 
B. H. Corzine 

MICROBAR SYSTEMS, INC, 785 Lucerne Drive, 
Sunnyvale, CA 94086, Tel: 408-720-9300, TWX: 910-373-
2047; Sis. Mg,: Wes Bockstiegel 

MICROBOND DIV, 1"0 Box 689, Allarnonte Springs, FL 
32701, Tel: 305-339-8298, Telex: 56-4303; SIs. Mg,: 
William S. Hodges 

MICROCAP, INC., 11120 Roselle St, San Diego, CA 92121, 
Tel: 619-452-9812; Empl.: 23; Sis. Mg': Denise Kelly 

MICR0-CIRCUIT ENGRG, See MCE Semiconductor 

MICRO-CIRCUITS CO, INC, Route 1 - Box 518, New 
Buffalo, MI 49117, Tel: 616-469-2727 

MICRO-COAX COMPONENTS, INC, a UTI 
Company, Box E, Collegeville, PA 19426, Tel: 215-489-
3700, Telex: 84-6428, TWX: 510-&60-&107; FSC No.: 
215-489-1103; Empl.: 50; Sis. Mgr: Lloyd Deery 

MICRO COMPONENT TECHNLG., INC, P.O. Box 
64013, St Paul, MN 55164, Tel: 612-482-5100, Telex: 
297422; Empl.: 700; Sis. Mg': James Gibson 

MICROCOMPUTER DOCTORS, Computer Doctors, 
P.O. Box 470, College Perk, MD 20740, Tel: 301-779-5110; 
Empl.: 1; Sis. Mg,: Danny Akers 

Microcomputer 
Power, lnc. 

MICROCOMPUTER POWER, 15875 Concord Circle, 
Morgan HiI( CA 95037, Tel: 408-779-5700, TWX: 910-336-
7694; Empl.: 00; SIs. Mg',: Jim Armstrong; Dist. Mg,: Jim 
Armstrong ................................ 001721-1723 

Local Sales Offices & Reps 
/>;Z Tempe, Electronic Dev. Sis ............ 602-438-1547 
CA Inglewood, Basic Sys. . ............... 213-673-4300 
MD Baltimore, Stemler Assocs. . • . . . . . . . .. 301-944-8262 
MA Andover, Richard Porinton, Inc. ...... : 617-475-7055 
NJ Cherry Hill, Stemler Assocs. ......•... 609-966-0470 
NY Plainview, Allo Assocs ................ 516-561-3163 
PA Feasterville, Stemler Assocs. . . . . . . . .. 215-636-1850 
EXP CA Santa Clara, Prima Inti. ..... 408-496-0722 

Local Dlst,ibutors 
/>;Z Glendale, Aspen Power ........ . 
CA Hayward, K E A Electronics .......... . 
CA Inglewood, Basic Sys. .............. .. 
FL Orlando, G M I Distrs. ............... .. 
NM Albuquerque, Walker Elctms. ........ . 

602-937-4784 
415-887-2900 
213-673-4300 
305-894-3354 
505-883-2992 

MICRO COMPUTER RENTALS, 742D Hampshire Rd., 
Westlake Village. CA 91361, Tel: 213-991-1704 

MICRODATA CORP., 17461 Red Hill Ave., Irvine. CA 
92705, Tel: 714-540-6730, TWX: 910-595-1764; Empl.: 
375 

MICRO DEVICES PRODUCT GROUP, Therm-O
Disc, Inc" 1320 South Main Streel. P.e. Box 3538, 
Mansfield, OH 44907, Tel: 419-756-5005, Telex: 987455; 
Sis. Mg,: J. A Kight ............................ B.1775 

MICRO DIGITAL ASSOCS., ·INC, 12791 Western Ave., 
Unit C, Garden Grove, CA 92641, Tel: 714-891-2363;. Sis. 
Mg,.: Ralph Moore; Dis/. Mg,: Ralph Moore . 

MICRODRY CORP, Golden Grain Macaroni Co,3111 
Fostoria Way, San Ramon, CA 94583, Tel: 415-837-9100, 
Telex: 33-5320; Empl.: 40; Sis. Mgr: AI Katskee 

MICROELECTRONIC' RELAYS, INC., 1300 S. Beacon 
St, San Pedro, CA 90731, Tel: 213-831-2331, Telex: 
297340; Empl.: 25; Sis. Mgr: C. D. Stalker ..... B.1439 

Local Sales Offices & Reps 
AL Huntsville, Murcota ................... 205-539-6476 
/>;Z Phoenix, Relcarn ........ .. . .. .. .. .... 602-893-1209 
CA San Diego, Manning Co. .............. 619-565-6097 
CO Englewood, Dynatech .... .. .. .. .. . .. 303-773-2830 
FL Apopka, G. F. Bohman Assocs. ....... 305-886-1882 
IL La Grange Park, Bierhaus Sis. 312-354-5100 
MD Baltimore. Callas Elctrns. 301-744-7711 
MA Peabody, OEM Sis. .......... 617-535-2521 

MICRON 
MI Jackson, Norwood Scroggs Co. ....... 517-750-1170 
NY Commack, R. C. Engrg. ...... . . . . . . . .. 516-543-3325 
NY Syracuse, L D. Allen .................. 315-437-8387 
NC Winston-Salem, Murcota .•............ 919-722-9445 
OR Portland, Component Technlg ......... 503-292-1518 
PA Harteysville, Thomas Jackson Assocs. 

TX Richardson, Eagle Mklg. 
UT Layton. Dynatech .................... . 
WI Milwaukee, Bierhaus SIs. ............ . 
Can Ontario, Intrade ...................... . 

Local Distributors 

215-643-5500 

801-546-4837 
414-983-0318 
613-727-1272 

NJ Fairlawn, Relay Specialties ........... 201-797-3313 

MICRO ELECTRONIC SYS., INC, 3 Quarry Road, 
Brookfield, CT 0&804, Tel: 203-775-1440, 8Q().243-7254, 
Telex: 969659 

MICRO-ETCH PRODUCTS, INC, 94 Dodge Ave., P.O. 
Box 9712, Stratford, CT 06497, Tel: 203-378-8610; FSC 
No.: 24646; Empl.: 42; Sis. Mg': Frank Dichiara; Dis/. Mg': 
Frank Dichiara 

MICROFLECT, 3575 25th S.E., Salem, OR 97302-1l985, Tel: 
503-363-9267, TW~: 510-599-0107; Empl.: 98; Sis. Mg': 
John J. Kranitz 

MICRO INSTR, 2250 Micro PI, Escondido, CA 92025, Tel: 
619-746-2010, Telex: 882205 MICROINST ESCO; FSC 
No.: FSCM 24836; Empl.: 45; Sis. Mg,: C. Marks . 

Local Sales Offices & Reps 
/>;Z Phoenix, R. A Mayes ................. 602-279-5243 
CO Conifer, Energy EqUip. SIs. ............ 303-674-8111 
FL Clearwater, Teqspec Inc. .............. 813-725-2201 
MA Natick, Wayland Engr. Sis. ............ 617-6!)s..6080 
MO Platle City, Stantec Sales ............. 816-464-2211 
NJ Englewood Cliffs, Power Conversion & Conts. 

....................................... 201-569-0015 
NM Albuquerque, R. A Mayes .. . . . . . . . . .. 505-292-2330 
NC Winston Salem, Teqspec III ........... 919-723-8102 
TX Allen, Harris Tech. SIs. ................ 214-727-2182 

MICROLAB/FXR, 10 Microlab Rd, Livingston. NJ 07039, 
Tel: 201-992-7700, TWX: 710-9~850; FSC No.: 00929; 
Empl:80 

MICRO LAMPS, INC, 1 N111 Linlar Rd, La Fox, IL 60147, 
Tel: 312-232-6001; Sis. Mg': R. Marimatsu 

MICRO LOGIC CORP, P.O. Box 174, 100 2ndSt, 
Hackensack, NJ 07602, Tel: 201-342-6518 

MICROLOGIC, INC., 108 Water St, Watertown, MA 02172, 
Tel: 617-923-1700; Sis. Mg,: Eric Kapust 

MICROMETALS, 1190 N. Hawk, Anaheim, CA 92807, Tel: 
714-630-7420, TWX: 910-591-1690; FSC No.: 12856; 
Empl: 70; !j>Is. Mg,: K Baker, Jr. 

Local Sales Offices & Reps 
MA Newton Upper Falls, Anchoi- Engrg. 
NY Hempstead, Kahgan Sis. .. ........... . 
TX Dallas, Southwest Elctrns. . .......... . 

&17-964-6416 
516-538-2300 
214-690-9881 

MICRO MODE PRODS., 1870John Towers Ave., EI Cajon, 
CA 92020, Tel: 619-449-3844, TWX: 910-331-1673; FSC 
No.: 15907; Empl.: 40; Sis. Mg,: L Moore; Dis!. Mg': L 
Moore 

MICRO· MO ELECTRONICS, INC., 742 2nd Ave. S, Sl 
Petersburg, FL 33701, Tel: 813-822-2529, Telex: 807-982; 
Empl: 25; SIs. Mg': S. j, O'Neil .......... e.1172-1175 

MICRO-MOUNTING DEVICES, 4092 Keith Dr., 
C~II, CA 95008, Tel: 408-866-4626; FSC No.: 59058 

MICRONEL u.s., 2142F Industrial Ct, Sycamore Research 
Center, Vista, CA 92083, Tel: 619-727-7400; FSC No.: 
619-727-4436; Empl.: 25; Sis. Mg,: S. William LinkD 
.................................... C.1622, 1854-1673 

Local Sales· Offices & Reps 
MA LeXington, Micronel U.S.-East ......... 617-862-1202 

MICRONETICS, 36 Oak St, Norwood, NJ 07648, Tel: 201-
767-1320, TWX: 710-991-9603; FSC No.: 54487; Empl" 
26; Sis. Mg',: Gary Simonyan 
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MICRO 

[j} MICRO SWITCH 
MI~ITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

AUTHORIZED DISTRIBUTOR 

~. 
ELECTRIC' SWITCHES 

I • COB P 0 B A'T • D 

. 2478 f,etcher Dr, Los AIIIelts: California 90038 

'21,3-660-1310 
CALL nu FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

'~'. 'm' ~. ,. , 

, , 
J., SEE CQMPlETE PRODUCT 

LINE UNDER SWITCHES 
::::, '"' SECTION 5100 

FREE llNECARD AND 
CATALOG ONREOUEST 

MICRO 
SWITCH 

a Honeywell Division 

IN STOCK • IN STOCK 

Franchised 
Distributor 

FAST ENGRAVING SERVICE 

LeQI(tt,\\I' 
ELECTRONICS, INC, 

1009 W. BOSTON POST ROAD 
'MAMARONECK, NEW YORK 10543 

PHONE: (914) 698-9332 . 

TOLL FREE 
(Outside N.Y.) 

800/431-2625 

Manufacturers and Sales Offices' Directory 

MICRO NETWORKS, 324 Clark SI., Worcester, MA 01606, 
Tel: 617-852-5400, Tele.: 951808, TWX: 71 Q-34D,0067; 
Empl.:300 

MICRON INOS .. I830 N. 32nd Ave., Stone Park, IL 60165, 
Tel: 312-345-0788, Teill.: 27-0248; FSC No.: 30882; 
EmpL: 100; Sis. Mgr: Donald O. Wehrenberg 

MICRO-NOW INSTR CO., INC., 8260 N. .Elmwood St, 
,P.O. Box Bli.6, Skokie, 1L60077, Tel: 312-6774700, Telex: 
RcA 297214-MICRO-UR; FSC No.: 3~288; Empl.: 25; Sis. 
Mgr:, C. Arnow 

Local Sales Offices & Reps 
CA Los Angeles, Me Doogall/Mc Laughlin 

...................... : . .' ....... : ..... , 213477-8556 
CA Mountain View, Mark V'Asso!:. ........ '415-964-6275 
CO Boulder, H. Bass Associ .......... ... 303-499-7509 
CT North Haven, Pat Jenks Assoc. .• ,..... 203-239-8201 
MA Woburn, Pat Jenks Assoc. ............ 617-938-0488 
NM' Albuqu<!rque,IMEC ................ : .. 505-344-2212 
NY Huntirigton Station,MetrD-Mic ........ 516-GE3-3333 
PA Melrose Park, Robert Meyers Assoc. .. 215-224-1663 
TX Dallas, TexasAvionics .. ,............. 2.14-366-3566 
WA Seattle, Datacom .................. ... 206-265-2525 

•'. 

. ".:' 
MICRo·oHM 

CORPORATIO·N 

___ Manufacwtets 01---

QUALITY ftESISTORS 

MICRO-OHM CORP., 4900 Santa Anita Ave., EI Monte, 
CA 91731; T8I: 816-442-3310, 213-886-0535, TWX: 
910;587-3425; FSC No.: 20940; ErnpL: 109; Sis. Mgr: 
C?h .... Schwab;' Dis/, Mgr: Don Ritchey ... A.1892-1897 

Local Sales Offices & Reps 
I\Z Scottsdale, Burke Hill & Assoc. .. ,.: .. 602-945-9116 
CA Laguna Hills, Cravins 'Assoc. . ......... ·714-855-4327 
CA Rancho Cordova, Alpha Omega Grp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 916-638-0480 
CA 'San Diego, cerco ............ : ........ 61945(}.1754 
CA San Marino, Walls Assoc .............. 213-287-7276 
CO Danver, Williarn Purdy Co. .. .......... 303-777-1411 
FL DeBary, DJE Assoc. .... . .. .. .. .. . .... 305-666-6827 
It "Woodridge, Trend-TronicS ......... " ,,' 312·965-0626 
MA Canton. NEE S Co. .. .. : ....... "..... 617-826-4835 
NM' Albuquerque, Wrn J. Purdy Co. ......... 505-266-7959 
OH Clev8land;Jim Finnigan'& Co. ........ 216-236-5905 
OR' Beaverton, Wm. J. Purdy Co. . ........ c 503-~ 1 -9373 
UT Sa~ lake City, Wm. J. Purdy Co ....... 801-486-8557 
EXP Herzila, Israel, Relcorn Agys. ............. 052-855-46 

Local Distributors 
CA Anaheim. A to Z Elctrn'" ..... . . . . . . . .. 714-834-3620 
CA Burbank, TAW Elctrns ................. 213-846-3911 
CA Burlingame, Rose Elctrns. .. .. . .. .. ... 415·348-2740 
CA Canoga Park, M\fCO"Vickers ... ,...... 213-340-2025 
CA Costa'Mesa, Orange County Comps. 

.................. , .......... : . . . . . . ... 714-'979-3597 
CA Industry, Ital Elctm. SIs. .........•..... 213-968-8515 
CA San Diego, Shelley Elctrns ............. 619-453-7133 ~ 

IL Des Plaines, Circuit Svc. ., ','~""""', 312-296-.441~ 
IL Woodridge, Trend-Trpnic ............. 312-985-0626 

'MN Minneapolis,'Electronic Ctr ............ 612-371-5200 
NH Hampstead, Astrum Elctrns. ........... 603-329-5656 
NY New Rochelle, Dart Elctrns. ............ 914-235-4600 
NY Oceanside, Tritech ................. :. 516-676-6222 
OH Toledo,' J R., Inds. .. ........ , .. .. .. .... 419-665-1408 
PA McKean, Ad~acom ................... 814-476-7774 
TX Ft Worth, Industrial Elect .............. 817-731-7321 
UT • ,Provo, Central Ut~ Elctms. Supp. .. .. 801-373-7522 
UT Salt LaRe City, 'Nytronics .............. BOO,242-76t2 
Inil Japan, Tokyo, Yoshico IntL .....•....... 03-230-2641 

MICROPAC INOS. 905 E. Walnut SI., Garland, TX7504O, 
Tel: 214~272-3571, TWX; 910-880-5186; Empl.: 135; Sis. 
Mgr: Dick Schlueter' . 

MICROPAC INOS., INC., General Sensors Oiv. 905 E. 
Walnut St, Garland, TX 75040, Tel: 214-272-3571, TWX: 
910-660-5186; Empl.: 1.20; Sis. Mgr" Richard Schlueter 

MICRO . PERIPHERALS !,NC. 9754 DaeringAve., 
Chatsworth, CA 91311, Tel: 213-709-4202,TWX': 910-494-
1213; EmpL: 400; Sis. Mgr: Keith MUI:phy; DiS!. Mgr.: 
Robert Lewis 

MlCROPHASE, 587 Connecticut Ave. Norwalk, CT 06856, 
Tel: 203-888-8000, TWX: 710-468-0000; Empl.: 195; Sis. 
Mgr: F. S. Parin 

MICRO PLASTICS INC. Hwy 178 North, Flippin, AR 
72634, Tel: 501453-2261, 1-800-843-2356, Telex: 
783036; FSC No.: 13784; Empl.: 150; Sls.Mgr: J. H Eleijen; 
Dis!. Mgr: N. Vandermast 

MICRO PLASTICS INC"20821 Dearborn St, Chatsworth, 
CA91311 

MICROPLEX, INC. 1977 State College Blvd, Anaheim, CA 
92806, Tel: 714-979-8833, 714-634-1535; Empl.: 30 

MICRO POWER INTL, INC. 9420 Activity Ad., San D!eQO, 
CA 92126, Tel: 619-271-0831 ," 

MICRO POWER SYS, INC. 3100 Alfred St, Santa ci8ra; 
'CA 95050; Tel: 408-727-5350, TwX: 910-338-0154; FSC 

No.: 54186; EmpL: 305; Sis. MgT: Oon Cavallo; Dis/. Mgr: 
Reed Neddefn:leYer . 

MICRO-PRODUCTS ENGRG.· CO., 230 Ridg!>wood 
"ve., Newark, NJ 07106, Tel: 201-824-8467; Emp!:: 100; 
Sis. Mgr: Gerald Muller ' 

MlcROSCIENCE, INC. 182 Forbes. Ad, Braintree, MA 
'02184,T8I:617-849-1I152, Telex: 750460; SIs. Mgr: Toni 

Z. Drybanski 

MICRO SEMICONDUCTORi.2830 S. Fairview St, Santa 
Ana, CA 92704, Tel: .714-979-8220, TWX: 910-595-,1576; 
FSC No.: 14552; Empl.: 250; Sis. Mgr: M Gregson; Dist. 
Mgr: M. Gregson 

~ MICROSONICS 
I '. W./ . INCORPORATED 

MICROSONICS INC., 60 Winter St, Weymouth, MA 
02188, Tel: 617-337,4200, TWX: 710-366-6833; FSC No.: 
11869; Empl.: 200; Sis. Mgr: Frank Manning ... A.1386. 

Local Sales Offices & Reps 
CA Los ARos, Kolm Mktg. ................. 415-948-2835 
GA Los Angeles, 0 & G ............ : ..... 213-841-7976 
CA Torrance, Detomas~ Grp ...... ' ........ 213-327-1775 
CO N. Glenn, H~ Tech .................... 303-457-9666 
FL Boca Raton, Lawrence AssocS. ....... 305-368-7373 
FL Clearwater, Lawrence Assocs. ,....... 8,13-443-2698 
FL Melboume, Lawrence AssOcs. •....... 305-724-8294 
IL Mt Prospect, Cain fortaw Co. ......... 312-253-3578 
MD Ellicott City, V.P.I. .. .. .. . .. .. .. . .. .. ... 301 -461 -2525 • 
MA Hingham. O'Sullivan & Murphy ........ 61'(-749-6680 
MO Kansas CRy; EIR ............... ,...... 816-452-7030) 
Me Leesburg. EIR .................... : ... 314.245-6660. 
NJ Glen Gardner, F & M Tech. SIs. ....... 201-832-7216 
NY Liverpool, Cain Forlaw Co ............. 315-457-0100 
NY Melville, MetroMics ... : ...... .' ....... 516-271-6677' 
OH Lancaster, Cain Farlaw Co. ........... 614-654-4800 
TX Dallas, Data Mktg. Assocs. ........ i.... 214-661 -6300 
WA Seattle, 8.J.I ... :........................ roe-:763-8981 

MICRO SWITCH 
a Honeyyvell Division 

MICRO SWITCH, A Honeywell Div., 11 W. Spririg St. 
Freeport. IL 61032, TE!!: 815-235-6600, Telex:. 257499, 
TWX: 9.10-842-0922; Empl.: 3000; Sis. Mgr: J. J. Tropsa; 
Dis/. Mgr: R. A. Garnet 

..... ,.801476,1625-1670; 1732~1733,1757,1802.1e04 

Local Safes Offices· & RepS 
CA Orange ....... "," .. .. .... .. .. .. . .. .... 714-558-7400 
CA San Jose .. , ......... : .................. 408-977-3008' 
CO Englewood" ... .. .. .. .. .. .... .... .... 303-779'6439 
CT HarUord ........................... :.. 203-8954011 
GA Allanta .. • .. . .. ... .. .. . .. .. .. .. .. .. ... 404-982-2565 
IL ElensEmville ... : ..... : ........ " .. ..... 3.12-86(}.3966 
IA Bettendorf ........................ : ... 319-359-3441 
MA Newton.. .. .. .... .. .. .. .. . .. . .. . .. .... '617-969-0265 
MI Southfield.: .......................... 313424'3569 
MN Minneapolis .......... , .. .. . .. . .. .. ... 612-830-3516 
Me St Louis ....... : ...................... 314-576-2518 
NJ Westfield .... : ................... , .... 201 -233-9200 
NY Rochester .. , ........ _ ...... : ........ '716-424-2700 
NC Charlotte ....................... " ..... 704-3644770 
OH Brooklyn Heights ..................... 216459-6075 
OH Dayton ................... : ........... 513-237"4075 
PA Valley Forge :......................... 215-866-8340 
TX Dallas ................................ 214-888'7533 
'FX Houston .............. .' ............... 713-780-6651 
WA Elellevue ................................ 206-453-7591 
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Manufacturers and Sales Offices Directory 
WI Brookfield. . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-784-6260 
Can Edmonton ............................ 403-453-3581 
Can Ottawa ............................... 613-224-3822 
Can Vancouver """"""""',""."'" 604-291-6631 
Can VilieSt Laurent ....................... 514-731-7661 
Can Willowdale ........................... 416-491-1300 
Can Winnepeg .............. .. .. .. .. .. .... 204-632-0250 

MICRO/SYS, 1011 Grand Central Ave., Glendale. CA 
91201-3010, Tel: 818-244-4600, TWX: 910-588-1998; Sis. 
Mgr: Dennis Henderson; Dis/. Mgr: Dennis Henderson 

MICROSYSTEMS DEY. CORP. INC., 1560 Teaneck Rd, 
Teaneck. NJ 07666, Tel: 201-837-0051, Telex: 13-6479 
All 296; Sis. Mgr: L G. Mansoor 

MICROTECH, 1420 Conchester Hwy, Boothwyn, PA 19061, 
Tel: 215-459-3566; Empl.: 22; Sis. Mgr: H. Carter 

MICROTECH EXPORTS, 467 Hamilton Ave., Sle. 2, Palo 
Mo, CA 94301, Tel: 415-324-9114, TWX: 910-370-7457 
MUH-Al TQS; Sis. Mgr: Patricia Martz 

MTI MICRO-TECHNICAL 
INDUSTRIES 

MICRO TECHNICAL INDS., Micro-Ohm Corp .. 
23666 Birtcher Dr., # B, Laka Forest, CA 92630, Tel: 714-
855-4326, Telex: TLX 3719688; Sis. Mgr: Karen Hild 
......................................... ,. Do117l1-1171 

---- Advertisement ----

Micro Technical Industries manufactures 
affordable envfronmental testing instruments 
for the heat testing of any electronic 
(,'Omponenet such as integrated circuits, diodes, 
transistors. etc. Write/call free brochures. 

Local Sales Offices & Reps 
AZ. Scottsdale, Burke Hill & Assocs. ...... 602-945-9116 
CA SanMarino,Walls&Assocs. ......... 213-287-7276 
MA Cohasset. Resch. Ultd ................. 617-482-5959 
oR Portland, Controltek SIs. Ltd. . .....•.. ~ 503-641-0077 
PA Jenkintown, Arnold Assocs. ....... ~ ... 215-887-7870 
TX Dallas, Dean Assocs .................. 214-458-1321 
WA Seattle. Controftek Sis. Lid. ........... 2,06-451-8163 

MICRO TECHNOLOGY, INC., 1620 Miraloma Ave.. 
Placentia. CA 92670, Tel: 714-632-7580; Sis. Mgr: 
Christine Schettino 

MICROTEST SYSTEMS, INC., 1188 Bordeaux Dr, 
Sunnyvale, CA 94089-1281, Tel: 408-745-7000, TWX: 
910-339-9325; Dist. Mgr: Tom J. Garza 

MICROTRAN CO. INC_, 145 E. Mineola Ave, Valley 
Stream. NY 11580, Tel: 518-561-6050, TWX: 510-225-
8412; FSC No.: 00348; Empl.: 100; Sis. Mgr: W. Benscher 
........................... , .. Ao1241, 2098, 2184-2197 

Local Sales Offices & Reps 
Al Huntsville, Over & Over .. ~. . . . . . . . . . .. 205-533-6266 
AZ. Scottsdale, F. Schoeffler .............. 602-948-1004 
CA Campbell, Kottmeier Assoc.. ........... 408-868-5153 
CA EI Monte, Cook Entprs. ............... 213-688-2120 
CO Englewood, Omega. Ltd. .............. 303-762-1921 
FL Orlando, Over & Over, 1nc./Flarida ..•. 305-857-4057 
GA Norcross, Over & Over . . . . . . . . . . . . . .. 404-449-6205 
IL Wheaton, Chadra-Schilke Assoc. ..... 312-653-8126 
IN Noblesville, R&D Elctm. Sis. ......... 317-849-2026 
KS Overland Pk., J.F. Guernsey Co ........ 913-381-2225 
MA Reading, Meco, Inc. ........ ' .......... , 617-944-6660 
MN Minnneapolis, RK Sales .............. 612-788-5713 
MO' Flarissan~ John F. Guernsey Co. . .... 314-921-5720 
NJ Englewood Cliffs, E. Glass Assocs. . .. 212-588-8440 
NM Albuquerque. C.T. C8(lberg & AssOcs. 

. . . . .. . . . . . . . . .. . . .. . . . . . . . • .. . . . . . . . .. 505-868-3883 
NY Rochaster, J.G. Welch Assocs. ........ 718-244-1100 
NC Charlotte. Over & Over ....•..•....... 704-'527-3070 
OH Cincinnati,J.O.OIsenCo. ............. 513-574-7711 
OH Cleveland, J.~. Olsen ................. 218-662-3454 

DR Portland, SPS Elctrns. ................ 503-297-6919 
PA Jenkintown, Arnold Assocs. ........... 215-887-7870 
PA Pittsburgh, J.O.OIsen Co. ............. 412-279-2550 
TN Antioch, Over & Over,lnc. ............ 615-834-0140 
TX Grand Prairie. Howell Sis. ............. 214-262-5153 
WA Seattle, SPS EIctms. .................. 208-323-4140 
Inti Israe~ Herzia B, VeclronIcs .....•......... 052-56070 
Inti Swltzerlend, Zurich. $wisel .......•...•. 01-481-9188 
Can Montrea~ Quebec, H. W. Brieger Sis., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 514-488-5869 

Local Dlsttibutors 
Al Birmingham, MG Elctrns. & EqUip. .... 205-328-4525 
CA Fullerton, Pyramid/Fullerton .......... 714-773-0781 
CA Santa Clara, Pyramid Elctms. ......... 408-727-9910 
CA Santa Monica, Master Distrs. .......... 800-421-8153 
CA Sunnyvale, Sierra West EIcIms. ....... 408-747-1188 
CO Denver, Ragon Elctrns. Par1s ......•.. 303-744-3801 
FL Clearwater. Elctm. Precepts 01 Florida 

........................................ 813-530-9781 
FL Ft Lal.!derdale, P_less Radio Corp. .. 305-973-4141 
IL Northbrook. Classic Camp. .. .. .. .. ... 312-272-9650 
IN IndianapoNs, Graham Elctrns. ......... 317-634-3202 
IA Cedar Rapids, Deeco, Inc. ............ 319-365-7551 
MA Burlington, QPL Elctrn. Distr. .......... 617-229-2424 . 
MA Hingham, Sager Elec. Supp. .. ........ 617-749-6700 
MN Minneapolis, Berqquist ................ 612-835-2322 
NJ Kenilworth, Federated Elctrns. ... . . . .. 201-272-0505 
NM Albuquerque. Walker Elctrn. Supp. . . .. 505-883-2992 
NY Buffalo, SummH Distrs. ................ 718-884-3450 
NY Johnson City, Help Elctrnll. . . . . . . . . . .. 607-729-3528 
NY Lynbrook, Peerless Radio ............. 516-593-2f21 
NY Rochester, Summit Distrs. ...... , ..... 718-334-8110 
NC Raleigh, SOutheastern Radio .......... 919-828-2311 
OH Cleveland, Pattison Supp. ............. 218-441-3000 
OH Dayton, JA Becker Co. ......... , ..... 513-228-1341 
PA McKeesport, Barno Radio Co. ......... 412-751-5971 
PA Philadelphia, Shap Elctrns; ..... ~ . . . . .. 215-969-3300 
TX Houston, Lenert Co. .................. 713-225-1465 
UT SaK Lake City, NewarkElctrns. ........ 801-486-1048 
WA Kirkland, Priebe Elexs. .....•..•....... 208-821-4695 
WI New Berlin, Classic Comp. ............ 414-788-5300· 

~MICROWAVE 
I A G I APPLICATIONS 
L__ GROUP 

MICROWAVE APPLICATIONS GRP. 3030 Industrial 
Pkwy, Santa Maria. CA 93455, Tel: 805-928-5711, TWX: 
(MAGSAMA) 910-351-5808; Empl.: 120; Sis. Mgr.: D. W. 
Prigge 

MICROWAVE ASSOCS. LTD. Humphrey Ad., Dunstable, 
Bedfordshire. England LU5 4SX, England, Tel: 44-(582) so-
14-41, Telex: 82295; ErnpL: 400; Sis. Mgr: K Harris 

MICROWAVE DEVELOPMENT LABS., 10 Michigan Dr., 
Natick, MA 01760, Tel: 617-655-0060, TWX: 710-388-
6850; Empl.: 180; Sis. Mgr: R. Tucker 

MICROWAVE DIODE CORP. Washington 51-Box 250, 
W. Slewar1stown, NH 03597, Tel: 603-248-;3362/3363, 
TWX: 710-321-8901; Empl.: 15 . 

MICROWAVE FILTER INC. 6743 Kinne $t" East 
Syracuse, NY 13057-0486, Tel: 315-437-3953, 800-448-
1666, TWX: 710-541-0493; FSC No.: 27634; EmpL: 125; 
SIs. Mgr: E. Bostick, V.P. Mktg.; Dlsi. Mgr: 8!1I BostiCk 

MICROWAVE SEMICONDUCTOR CORP. 100 School 
House Ad., Somerset, NJ 08873, Tel: 201-469-3311, Telex: 
833473, TWX: 710-480-4730; Empl.: 430; Sis. Mgr: Cart 
Lump . 

MICROWAVE/SVS.,1 Adler Dr. E. Syracuse, NY 13057, 
Tel: 315-431-9951, Telex: 710-541-0408; FSC No.: 26058; 
EmpL: 25; Sis. Mgr: Michael P. Busse 

MICTRON INC. 6050 Porter Way, Sarasota, FL 33582, Tel: 
813-371-6659; Sis. MgI: M Weinstein. 

MIDDLEBURG CORP. Middco Connectors. 95 Albany 
Turnpika, Canton, CT 06019, Tel: 203-693-8361; Empl: 20; 
Sis. Mgr: Betty-Lou Berube 

Local Sales Offices & Reps 
CA DeIMar,CIlaprn4n&Chapman ....... 619-775-0412 
CA Placentia. Local Sis. ... .. . .. .. .. .. .. .. 714-993-1800 
CA San Jose, PCA Mktg. SIs. ............. 408-723-2200 
CO Denver, Aspen Sales ................. 801-487-2401 
GA Norcross, Electramark, Inc. ............ 404-448-7915 
NH Nashua, Bell. Controls ....•.....•..... 603-882-6984 
NY TuxedQ Park, Wakeman Norton· Assocs. 

.......•........................•...... 914-361-5241 

MIDLAN 
PA Horsham. Dalbrook ................... 215-441-8380 
TX Dallas, Mlico Mktg., Inc. ............... 214-783-2716 
TX Houston, Milco Mktg. Inc. ............. 713-723-5003 
UT SaH Lake City, Aspen Sis .............. 801-467-2401 

Local Distributors 
CA Santa Ana. Mann Southwest .......... 714-558-3202 
MA Wobum, Elctrns. Packaging Camp. .... 617-935-0400 

MID-EASTERN INDUSTRIES. 100 Campus Dr., RD 1, 
Mt Holly, NJ 08060, Tel: 609-267-3811; FSC No.: 06179; 
EmpI.: 8; SIs. Mgr: Daniel Ellenback ..... Do1724-1726 

Local Sales Offices & Reps 
AL Pimsoin, JM Simpson & Assocs. ...... 205-854-2546 
CA Los Angeles, DynaSls ................ 213-268-1175 
FL Aftarnonte Springs, WMM Assacs. .... 305-831 '4530 
FL Clearwater, WMM Assocs. ............ 813-442-3913 
FL Ft Lauderdale, WMM Assocs. 
IL Des Plains, Marsland Assocs., Inc. . ... .312-298-2620 
IN Indianapo~s, Marsland Assocs., Inc. ... 317-293-5437 
IA Cedar Rapids, Marsland Assocs., Inc. 

............. ~ ........... : ............. 319-398-8030 
MI Centerline. Dietrich & Assocs. ......... 313-754-6450 
MN Minneapolis, Marsland Assocs., Inc .... 612-545-4481 
MO St Louis, Marsland Assocs., Inc. ...... 314-991-1399 
NJ Cinnaminson, Scott Sis. Co. ........... 609-829-2991 
NY Huntington, C.R. Mayer Co. . ......... 518-WA1-7876 
OH Cleveland, Dietrich & Assocs .......... 218-781-1855 
OH Dayton, Dietrich & Assocs ............. 513-223-6042 
PA Pittsburgh, Dietrich & Assocs. ......... 412-892-2992 
TX Gartand, Tesco .................... , .. 214-661-1376 
WA Seattle, Eicher-Richards Co. . .......... 208-LA3-7888 
WI New Berlin, Marsland ................. 414-788-6611 

MIDGARD aCTRNS., See Transkinetic Sys. 

MIDGET LOUVER, 800 Main Ave., Norwalk, CT 06652, Tel: 
203-668-2342; Empl.: 10; Sis. Mgr: Frank·J. Scallon; Dls/. 
Mgr: Frank J. Scallon 

MIDLAND-ROSS CORP. Grimes Div., 515 N. Russell 
St, Urbana. OH 43078, Tel: 513-652"1431 

MIDLAND-ROSS CORP., Midcom Unit, P.O. Box 3328, 
N. Mankalo, MN ,56001, Tel: 507-625-6521, TWX: 910-565-
2244; Empl.: 200 

MIDLAND-ROSS CORP. Midtex Div., P.O. Box 3328. 
No. Mankato, MN 56001, Tel: 507-625-6521, TWX: 910-
565-2244; Empl.: 1008 

MIDIAIID ROSS 
MIDLAND-ROSS CORP., NEL Unit 357 Beloit St. 

Burlington, WI 53105. Tel: 414-763-3591, TWX:.910-278- . 
2450; FSC No.: 00815; limpl.: 300; Sis. Mgr: Boyd 
Recknagel; Dist. Mgr: Lyann Jung ............. Ao1387 

Local Sales Offices & Reps 
AZ. Scott!jdale. EDP & Assocs. ........... 602-991-6119 
AR Hot Springs, ASI ...................... 501-767-5444 
CA Los Angeles, EESCO ................. 818-242-8823 
CA Los Angeles, Landa Miny8rd, Inc. ..... 213-879-0770 
CA Rancho Bernardo, EESCO ............ 619-233-5660 
CA San Mateo, Midlancl-Ross .• . . • . . . . . .. 415-573-5824 
CA Santa Ana. Landa Minyard, Inc. . . . . . .. 714-543-7805 
CA Santa Clara, Daftronics, Inc. ........... 408-727-7552 
CO Parker,AS Co. ........................ 303-841-3651 
CT Old Saybrook. Bell Controls . . . . . . . . .. 203-388-0063 
FL Coral Springs, Electrocralt ......•..... 305-753-8866 
FL Largo, Electrocralt ...... ! ............. 81~98-4071 
FL Winter Park. Electrocralt .............. 305-628-4705 
GA Marietta, Midland-Ross ............... 404-971-6778 
IL Downers Grove, Richmar Elctrn, Corp. 

....................................... 312-969-0118 
IN Indianapolis, Richmar EIctrn Corp. .... 317-848-6383 
KS Kansas City, B. C. Elctrn. SIs., Inc. ..... 913-342-1211 
KS Wichita, B. C. EIctrn Sis., Inc. .......... 318-722'0104 
MD Hunt Valley, Midland-Ross .•.......... 301-668-3930 
MD Timonium, Easiern Camp. Sis. Corp. .. 301-561-5811 
MI Novi, Lektronics .................... ~. 313-349-3304 
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MIDLAN Manufacturers and Sales Offices Directory 
MN MIMeapOIIs, Hornven Asaocs. ....... 612-786-7641 
Me) Bridgeton, a c. EIc1m. Sis., Inc. •.•••.• 314-291-1101 
NIl Reno,.l,Inltranlcs ...................... 702-625-1978 
NH East Hanover, Emtec Sis., Inc. :....... 201-428-0600 
NH ~ua. Bell Controls ................ ~6964 
NY Albany, I..amb Camps. ..... • .. .. ...... 518-6690-3355 
NY Bullalo,'1..amb Comps. ....... , ......... 71~7<!,49OO 
NY. Melville, Emtec Sis. Inc. ................. 516-752-1630. 

51()'22().9647 
NY .Aochester,1..amb i::omps. ............. 716-323-1250 
NY Syracusa, Lamb Comps. .............. 315-455-2469 
NO ~h, Eastern Camp. Sis. Corp. •••••. 919-787,3416 
OH .Dayton. fSW EIc1m. SIs., Inc. ............. 513-8g().;2I1iO 
oli' 'shakeiHaights, KW·EIctrn;'SIs., Inc, ... 216-491-9177 
Oij Worthington, KW EIc1m. Sis., Inc. ...... 614-888-0483 
oR Lake 0Swag0, RTA,Inc. .. ...... : .... 503-227-1189 
OR Wllaonville, R T.s., Inc. .............. ~: 503-638-5670 
PA Alliaon Park, KW EIctrn. SIs.,Jnc. ...... 412'487-4309 
PA W. Conshohocken. Eastern Camp. Sis. Corp. 

· .....•................. , sOo-223-3850,215-825-86~0 
TX Conroe, Richmar ElClrn. Corp. .... :.... 713-58Q-4430 
TXJ Georgetown. Rlchmar EIc1m. Corp. .. :. 512-863-453.5 

· TX PIano,.Rlchmar EIctrn. Corp. .......... 214-867-8224 
ut Murray, A5 Co. .................. \ ...... 801-261-0722 
WA Auburn,RT.s.lnc ........... , ......... 206-627-1790' 
WA Seattle. RT.S.lnc. .................... 206-527-7945 
WA VashiJn, RT.S., Inc. ................ " .. 206-?85-1363 
WI . Butler, Ricbmar EIctrn. Corp. .......... 414-781-1730 
EXP W~ BurUngton. Midland-Ross, NEI.. Unit 

· .. .. . . . . . .. . .. .. . .. . .. .. . ... . .. . . . . .... 414-763-3591 
Can Bramplon, bnt., Midland-Ross 01 Can, Ltd. _ 

.. .. . . . . . . .. .. . . . .. .• . ... .. . . .. .. .. .. . ..416-453-4200 

Local Distributors 
CA Anaheim, Pacesetter EICIrns. .......... 714-777-4711 
CA Canoga Park, TIIII-Co SIs. ............ 818-992-5040 
CA ChaIsWorth, Il)Iegrated EICtrns. •....... 818-998-2209 
CA Irvine, Integrated EIctrns. .............. 714-66().1055 
CA Mountain View, Cornett EIi:trns. ....... 415-969-5420 
CA Saci"arnento, Integrated Elctrns... .. ... 916-424-5297 
CA San Diego, Mock 111 Sis. Co. ........... 619-560-0s 15 
CA ~ Jose, Integrat@ EIctrris. ........... 408-263-1100 
CA Sante Clara, Glynn Elclr~ Inc. ....... 408-748-1666 
CA Sante Monica, Master DisIrs. .......... 213-452-1229. 
CA Torrance, All AmerIcan ............... 213-32<Hl240 
CA Van Nuys. Patane AvionICs ........... 818:-988-4455 
CO Denver, Integrated EICIrns. .•.... ' ..•... , 303-292-6121 
CO Wheat Ridge, Diplom8t/ ACT ........•. 303-422-9229 
FL Miami, All American .. .. .. ... .. .. .. ... 305-621-8262 
GA Atlanta. Prehler, Inc, .,.................. 404-447-5540 
IL Chicago, Prehler, Inc. ..... .. .. .. .. .... 312-672-4910 
Il Northbrook. Cla$sic Comps. Supp. .... 312-272-9650 
IL Ro~AdventEIclrnS. ............ 312-297-6200 
Il ~kokie, Mar-Con Assocs. ............. 312-675-6450 
IN Indianapolis, Adv'l"l EICIrns ........... 317-872-4910 
IN IndianapoUs, CIassicComp. Supp. .... 319-363-0221. 
IA Cedar Rapids, Advent Elclrns. ........ 319-363-0221 
IA Cedar Rapids. Bergquist ............•. 319-366-8733 
MD Beltsville, Treeko Sis. ................. 301-792-0112 
MD Rockville, All American .... . .. .. . .. ... 301-792-0112 
MA Billerica, A. W. Mayer Co. ............. 61.7-229-2255 
MI Farmington Hills, Advent EICIrns. ...... 313-477-1650 
MN Edina, Diplomat! ACT .................. 612-559-2500 
MN Mimeapolls, Bergquist Co. ............ 612-635-23.22 
NY Buffalo, Genessee Radio .... . . . . . . . .. 716-546-5373 
NY Rochester, Masline EICIrns., Inc. .•..... 716-546-5373 
NY StonY Brook. Dove Elctrri. Comp.,lnc.· 

· , ..................... : ......... ::., ... ,516-689:-7733 
NO . R8Ieigh, Prehler EIctrnS. ........... '.... 919-8~6-9111 
OH Cincinnati, Schuster Elec. Co. ......•.. 800-543-4973 
OH Englewood. Argent Electra .,.......... .513-636-6633 
OK Solon: Repco EIctrns. .... ,: .......... , 216-246-6900 

· OK Tulsa, Altair .Co. ....................... 916-252'5781 
· OR Tigard, Integrated EICtms. ............. 503-639-9661 

PA Pittsburgh, Alder-Tronics .. ,.. .. .. .... 41.2-821-5565 
TX A4stin, Altair Co ............ , .......... 512-637-4970 
TX Austin, Diplomat! ACT ...... : .......... '512-452-52~ 
TX Dallas, Diplomat/ACT .. . .. .. .. .. .. ... 214-96().1866 
TX Houston, Altair Co. .................... 713-462-3029 
TX Houston, Dipfol1latI,ACT, ..... .'........ 713-49,6-4000 
TX Richardson. Altair Co ........... , ...... 214-231-5166 
UT" Salt Lake City, Diplomat/ACT ......... 801-487-8131 
UT Salt Lake City,lntegrated EICIrns. .. :.: .801-296-1868 
WA, BeIIevLle,lntegrat<id EICIrns. .... . . . . .. :!06-455-272(, 
WI Mequon.TaylorEIec. ............... :. '800-242-8914 
WI New Berlin, Classic Comps. Supp. .... 800-242-7408 
EXP WI, Burlington. Midland-ROss Corp .... 414-763-3591 
can Brampton, Ont. Midland-Ross of Can., Ltd '" 

• .............. o. • • • • .. • • .. • • • • • .. • .. • •• 416-453-4200 

MlDW~T COMPS.. 1961 Port CitY Blvd. Muskegon. MI 
49443, Tel: 616-777-2802, TWX: 510-394-4130; FSC No.: 
50157; Empl.: 125; Sis. Mgr: J. E. Saling 
., ........ : •......••.•............... 801740, 1758,1765 

Local Sales Offices & Reps 
AL )-tuntsville, Glen Whtte Assoc. ....... '.' . 205-663-7938 
CA Saratoga. Testco " .................... 406-253-1900 
FL light Housa i>t. R, C. SimOn .......... 305-941-2757 
'GA Norcross, Glen White Assoc. .. .; .. '" 404-441'1447 
IL ChiC/lgo, D. Dolin Sis. ....... , ......... 312-266-6200 
IN Ft W/J.yne, TMC. Corp. ................ ' 219-432,5553 
MD ' .1imonium,GIen White AsSoc. , .. : .. ". 301-252-6380 

. MN St Pau~ R G. Ragon ........... , ..... 612-486-0201 
NJ Burlington, Mellon sIS. ............... ; 6!J!1-387-4044 
NJ Ft Lee, Necco .... ~ .................... 291~1-2789 
NY NeW York, Necco ...... " ............... 201-461-2789 
NO .Raleigh, Glen While Assoc. ............ 919-787-7023 
OH Daylon, Jay Engrg. .................... 513-253-2151 
OH N. Royalton. Jay Engrg. ....... , ....... 216-237-4235 
OK Tulsa. Norcom ...... ,................. 918-66;4-9526 
TN Gray, Glen Whtte Assoc. .............. 615-477-8850 
TX Dallas, Norcorn . ~ .............. ; .. . ... 214-386-4886 
TX. 'Houston, Norcom ..................... 7.13-966-0022 
VA lynchburg. Glen Whfte Assoc. • .... :.. 604-237-6291 
WA Bellevue, Testco ........ ;............. 206-454-7422 
WI Milwaukee, O. D91in SIs. . .... .. .. . .. ..414-482-1111 

MIKAON INSTR.. Box211, Ridgewood,'NJ 07451, Tel: 201-
891-7330, TWX: 71()'966-5621; Empl.:·40; Sis. Mg,: K 
Irani • 

Dlstl'lbutor 

MIL-COMM DISTRIBUTORS; INC., 9400 Lurline Ave. 
#C, Chatsworth, cA 91311, Tel: 818-998-3111 
................... ,.: ................... : ......... 001421 

MIL ELECTRONICS, INC. 1 Mill st, Dracut, MA 01826, Tel: 
617-453-8000; FSC No.: 07662; EmpL: 40; SIs. Mg,; Mark 
Ryan " 

MILFORD RIVET & MACH., 857 Bridgeport Ave., MiHord, 
CT 06480, Tel: 203-676-4631, Telex: 964363, TWX: 710-
462-0538; Empl.: 400; Sis. Mg': Robert E. Kranz, Jr. 

MILLEN COMPONENTS. Electronic Instr. & SpeciaHy 
COrp., 42 Pleasant St, Stoneham. MA 02180, Tel: 617-
438-6951, Telex: 948-025; FSC No.: 57285; Empl.: 50; Sis. 
Mgr: R. A. Boisseau; Dist. Mgr: Gardner Gray 

MILLER DIAL CORP. 4400 N. Temple Ciiy Blvd, EI MOOte, 
- CA 91734, Tel: 816-283-5111, TWX: 91().587-3438; SIs. 

Mgr: Doug Hazelip 

MILLER, J.W.,CO. See Bellinds. 

MILLER, LC. CO. 717 Monterey Paas Rd; Mont~rey PI<., 
CA 91754, Tel: 213-266-3611; En'lpl: 45 

MILLER, SANFORD, CORP., See Sanford"Milier 
Corp. 

MILLER, W. A. CO,Mingo Loop, P.O. Box 337, Oquossoc, 
ME 04964, Tel: 207-864-3344; Empl.: 18; Sis. Mgr~ D. 
Hunger . 

MII~LER"STEPHENSON CHI"M .. CO., 'INC~ 6eorge 
Washington Hwy. Danbyry, CT 06610, Tel: 203·743-4447, 
Telex: 643-711 

. ( 

MILLIFLECT, 7752 Enterprise Dr., Newark, CA 94560, Tel: 
415-791-5188; Empl.: 22; Sis. Mg,: J. F. Rutschow 

MIDlAND STANDARD, INC, 603 E. CRicago St, Box 38, 
EIgin.IL 80120, Tel: 312-741-6600: Erripl.: 38 MILU-SWrrCH CORP., Box 67, Gladwyne, PA tli035, Tel: 

MIDWAY MFA. CO., 10750 W. Grand Ave. Franklin Park,1L 
6013,., Tel: 312·451-1380, Telex: 72-1596; Empl: 2000; 
Dist. Mgr: Allan Stearns 

MIDWEC, See Industrial Midwec Capacitors 

215-MI2-9222; Empl.: 15 

MIWVAC INSTRS., Box 997, Curry Ad. Ext., 
Schenectady, NY 12301, Tel: 518-355-6300; FSC No.: 
85711; Empl.: 30; SIs. Mgu (Mrs.) Pola Metzger 
.................................................. 0·1266 

Local Satea OffIces & Reps 
CA San Diego, Jan B. Metzger ............ 619-571-6406 
MA Needham, Addelco Corp. .......... , .. 617-444-4754 
NY Fayetteville, Martin P. Andrews ....... 315-637-5291 
NY MelVille, Paul W. Steen Assocs. ....... 516-427-'1114 
PA Media, S & S Div. of Klinatlcs ......... 215-565-5389 
TX Houston, Scieotillc SIs. ......... , ..... 713-46()'9170 
TX Richardson, Scienti(lc Sis. .. .. .. .. ..... 21 ~231-6541 
Can Downsview, Ont. TredeporUolctrns. Grp. 

. .. ......... ; .. , .... , ........... :~ ...... 416-736-0666 

MILL-MAX MFG. CORP. P.O. Box 300, oyster Bay, NY 
11771, Tel: 516-922-8000,TWX: 51 ()'221-.182O; SIs. Mgr: 
Therese MalhB/TlS 

MILLS RESISTOR CO. 3640 Catalina St, Los Alarnilos, 
CA 90720, Tel: 213-596-2454; FSC No.: 34238;.EmpI,: 50 
..... , ••..... ,: ....... , .. ' ......•..••...........•. A.1899 

Local Sales Offices & Reps 
AZ Scottsdale, Verein Corp.· .............. 602-94&3571 
CA Los Alios, Fraul1)8n Assocs. .......... 415-941-0660 
CA Sacramento, Mills Resistor Co. .. .. , .. 916-422-5481 
CT Rocky HiI~ Jim McPhail ............... 203-721-1802 
KS Leewood, James DIck Co. ...... , . . . .. 913-649-0805 
MA Waltham. Dynasel Assocs. ..... ..... ... 6.17-8g().;6777 
OH Chagrin Falls, ARL Co ............ :.... 216-543-9124 
OR . Gaston, SPS Elclrns. ...... ,........... 208-323-4140 
TXHouStOn.' Ev Smith Co. , .. .. .. .. .. .. ... 713-649-5156 
WA Sea!tIe,SPS.EICtms. ............ ; .... , :206-323-4140 

. Local DiStributors 
AZ Phoenix. Fiesta Elctms. ............... 802-661-1141 
FL Ft Lauderdale, Jaro Elclrns. ........ .'. 800-327:5551' 

MILPOWER SOURCE, INC. 49 Range Rd., Windham, NH 
03087,1'el: 803-893-2834; EmpI.:·150 

Local Sales Offices & Reps 
MD BaHimore, Micro Comp.lne. .. ........ 301-247-0400 

MILTON ROSS CO., 511 SeconJl St Pike, Southampton, 
PA 18966, Tel: 215-355-0200, TWX: 510-667-1702; Empl.: 
165; SIs. Mg,: M. I. Ross 

MILTOPE CORP., 1770 WaH Whitman Rd. Melville, NY 
11747, Tel: 516-42().02OQ, TWX: 51()'221-1803; EmpL: 
500; SIs. Mg,: Robert Ceonzo; Dist. Mgr: William 
Jennings 

[ "..uu:] 
MILWAUKEE RESISTOR CORP.,'7oo W. Virginia St. 

MilwaUkee, WI 53204, Tel: 414-271-9900; FSC No.: 
82607;15109; Empl.: 100; SIs. Mg',: W. R. Pollock; Dis/. 
Mg,: W. R. Pollock : ...................... A.1900-19115 

Local Sales Offices & RepIj 
CA San Carlos, Electro Pac~1c ............ 415-592-3114 
IL 'La Grange, PVA Co .... , .............. 312-579-09300 
NY Rochaster,GislasonSIs. ...... " ...... 716-~2s-,7400 

MILWAUKEE .tRANSFORMER CO., MTE 
Corporation: 7901 W. Clinton Avenue, Milwaukee, WI 
53223, Tel:. 414-356-5300; Sis. Mgr: Richard T. 

-Armantrout; Dist.Mg,: RiChard T. Armantrout 

MIMIC, INC. P.O. Box 921, Acton, MA: 01720, Tel: 617-263-
2101; Empl:'5; Sis. Mgf: S. Thurston 

MINc() PRODS., 7300 Commerce L8., Minneapolis, MN 
55432, Tel: 612-571,3121,TWX: 91 ().576-2648; FSC No.: 
09359; Empl: 400; SIs. Mg': J. Anderson' . 

MIN-E-CQN; 1791 Reynolds, livine, CA 92714, Tel: 714-
250-0474, TWX: 91()'595-1144; . SIs. Mgr: Wendell ~acob 

MiNELCO INc~ - A TALLEY IND., 135 S. Main St, 
Thomaston, CT 08787-0459, Tei:"203'263-8261, TWX:' 
71'0-475-1091 ; FSC NO.: 07479; Empl: 61; Sis. Mg,: John 
pfingsten' . 

LoealSal1is Offices & Reps 
AL Huntsville, L & 0 Inc .................. 205,637-1469 
AZ Phoenix, Dood & Co. Inc ......... :.... 802.'482-9330 
Ck Alhambra, M.W. Riedel & Co ........... 213-263-7694 
CA: Hayward, Liaison. Inc. ................. 415.763-1131 
CO Denver, West Inc ..................... ,0 303-477.8180 
CT Old Saybrook. FJS Assocs. ........... 203-388:5374 
FL Orlando, Delmac ............ ", ........ .305-896-4666 
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Manufacturers and Sales Offices Directory 
GA Atlanta, l & 0, Inc. ,'................... 404-395-7079 
IL Elk Grove Village, Midwest Meridian .. 312-640-9540 
IA Cedar Rapids, J.R. Sis. Engtg. ......... 3 t 9-393-2232 
MD Severna Park, DelMarva Eng. Assoc. .. 301-647-8007 
MA Winchester, FJ.s. Assocs. ............ 617-729-3135 
MN New Brighton, TWC Sis ............... 612-636-1770 
MO Maryland HeightS, Midwest Meridian .. 314-878-4441 
NJ Hasbrouck Hgts., Comp-Tech SIs. .... 201-289-7400 
NY Syracuse, J. R Costello ............... 315-472-0322 
NC Greensboro, L & 0, Inc. ............... 919-292-3201 
OH Cleveland, Jim Finnegan & Co. . ...•.. 216-236-5905 
OR. Beaverton, Caruso-Northcutt .. . . . . . .. 503-646-4973 
PA Downingtown, McCoy, Inc. ............ 215-363-0350 
TX Fort WOlIh, Midwest Meridian ......... 817-654-2132 
WA Bellevue, Caruso-Northcutt ........... 206-454-9699 

MINIATURE METAL FORMING DIV., 4819 Emerald St, 
P.O. Box 2962, Torrance, CA 90509, Tel: 213-370-3679, 
Telex: 75-7989; SIs. Mgr: William Kramer 

MINIATURE PRECISION BEARINGS, MPB Corp., 
Precision Park, Keene, NH 03431, Tel: 603-352-0310, 

·TWX: 710-366-1801; SIs. Mgr: Thomas A. Rudziensky; 
DiS!. Mgr: Jack E. Barker 

r;;:;;I Mini-Circuits 
MINI-CIRCUITS LAB., 2625 E. 14th St, P.O. Box 166, 

Brooklyn, NY 11235, Tel: 716-934-4500, Telex: 125460, 
620156 (Intl); FSC No.: 15542 .... A-17oo, 1716-1779 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctrns. ............ 205-881-5031 
p;z. Phoenix, Crown Elclrns. .. . . . . . . . . . . .. 602-944-3721 
AR Uttle Rock, Beacon Elctrns. ........... 501-224-5449 
CA Los AlIos, Cain-White & Co. .. .. .. .... 415-946-6533 
CA N. Hollywood, Crown Elclrns. ......... 213-877-3550 
FL Clearwater, Beacon Elclrns. ........... 813-798-2378 
FL Ft lauderdale, Beacon Elctrns. ....... 305-491-1054 
FL Maitland, Beacon Elctms. ............. 305-647-3498 
FL Melbourne, Beacon Elctms. ........... 305-724-8010 
GA Allanta, Beacon Elctrns. ............... 404-256-9640 
IL Mount Prospect, Cain Forlaw Co. ..... 312-253-3578 
MD Columbia, M. Lader & Co. ............. 301-730-1550 
MD Conowingo, M. Leder & Co. .........• , 301-376-3449 
MA Wattham, Scientific Devices ... ,'...... 617-890-2252 
NY Hartsdale, Spectrum Sales ... , ........ 914-997-1166 
NY Skaneateles, Roblron ................. 315-685-5731 
No Greensboro, Beacon Elclrns. ........•. 919-275-9997 
OH lancaster, Cain Forlaw Co. ........... 61'4-654-4800 
PA lafayette Hill, M Leder & Co. . . . . . . . .. 215-825-3177 
TX Dallas, Cain & Co. ...... .. .. .. .. .. .... 214-233-6809 

. Local Distributors 
AL Huntsville, Components Distrs. ........ 205-883-7501 
AR lillie Rock, Components Dislrs. ........ 501-227-6278 
CA Los AlIos, Pen Stock ................. 415-948-6552 
CA N. Hollywood, Crown EIctrns. ......... 213-877-3550 
FL Ft Lauderdale, Components Distrs. ... 305-971-4950 
IL Mt PrOspect, CFC, Distributors ........ 312-253-3578 
NC Raleigh, Components Distrs. .......... 919-781-0262 
PA Lafayette HiI( MLC Distrs. ............. 215-825-3177 

MINI COMPUTER TECHNLG, 696 E. Trimble Ad, San 
Jose, CA 95131, Tel: 406-942-1616, TWX: 910-336-2281; 
Empl: 30; Sis. Mgr: Doug Vincent; Disl. Mgr: Ed 
Hagenbuch 

MINI-SYSTEMS, INC., 20 David Rd., North Attleboro, MA 
02761, Tel: 617"695-0203, TWX: 710-346-0564; FSC No.: 
50316; Empl: 150 ................. c ............ A-I906 

Local Sales Offices & Reps 
FL Coral Spririgs, Marks T eeh. SIs. Assocs. 

.............................. , . . . . . . .. 305-753-3630 
MA Newton, Normell Assocs. ............. 617-969-5478 

. TX Lewisville, C & J Assocs. .. . . . . . . . . . .. 214-539-0140 

MI.NI-SYSTEMS, INC_, Electronic Package Div" 
168 E. Bacon St, P.O. Box 1597, Plainville, MA 02762, Tel: 
617-695-2000, TWX: 710-346-0564 ............. A-1681 

MINNTRONICS CORPORATION, 2599 Whfte Bear Ave., 
St Paul, MN 55109, Tel: 612-770-5247 

MITEC ELCTRNS., 15 Commerce St, Williston, VT 05495, 
Tel: 802-864-0064, TWX: 61 0-421-3572; SIs. Mgr: Elayne 
Bernstein 

MITEL SEMICONDUCTOR, P.O. Box 13089, Kanata, ON, 
Canada K2K lX3, Tel: 613-592-5260, Telex: 053-3221, 
TWX: 610-562-8529; Empl: 200 

MITEQ INc.. 125 Ricefield Lane, Hauppauge, NY 11788, Tel: 
516-543-6873, TWX: 510-226-3781; EmpL: 185 

MITRONICS, 2908 Oregon Court - Bldg. 1-2, Torrance, CA 
90503, Tel: 213-320-7011 

MITSUBISHI ELCTRNS. AMERICA, Computer 
Peripheral Div., 991 Knox St, Torrance, CA 90502, Tel: 
213-515-3993; SIs. Mgr: Mike Foster 

MITSUBISHI ELCTRNS., Industrial Electronics Div" 
991 Knox Street Torrance, CA 90502, Tel: 213-515-3993, 
Telex: 06-4703-M USA LSA, TWX: 66-4787-MElA TANC; 
SIs. Mgr: Don Aarons 

MITSUBISHI ELCTRNS. AMERICA, INC. 
Semiconductor Div., 1050 East Arques Ave., Sunnyvale, 
CA 94086, Tel: 406-730-5900, Telex: 172296, TWX: 910-
339-9549; FSC No.: 406-749-0453; SIs. Mgr: John Zucker 

MITSUMI ELEC. CO •. LTD., 6-2, B-Chome, Kokuryo, 
Chofu-City, Tokyo, Japan, Tel: 489-5333, Telex: 
J2BB4B1 J24935; Empl: 1700; SIs. Mgr: H. Sato; Disl. 
Mgr: U. Nishimura 

MIZAR INC. 

MIZAR,INC., 302 Chester St, St Paul, MN 55107, Tel: 612-
224-8941, Telex: 469542; Empl.: 17; Sis. Mgr: Susan Roth 

..................... 0-1094-1096,1106 

Local Sales Offices & Reps 
p;z. Tempe, Foley, Tallent & Lee Inc. 602-894-2345 
CA Long Beac.h, B. K. & Associates ....... 213-596-1233 
CA Los Gatos, Data-Rep ................. 406-279-1212 
CA San Jose, Data-Rep Inc. .............. 406-279-1212 
FL Melbourne, Reynolds & Assocs..' ...... 305-259-7000 
FL. Melbourne, Star-Tee Co. .............. 305-727-2247 
IL NOlIh Brook, Epstein & Assocs. ....... 312-564-9292 
MA W8ttham, Com-SIs. Inc. ............... 617-890-0011 
MN Minneapolis, D. A Case & Assoc. ..... 612-888-8666 
MO Ellisville, Advanced Indl Sys. .......... 314-391-0366 
NJ Nashua, Beil Controls . . . . . . . . . . . . . . .. 603-882-6984 
NJ Springfield, Gebhardt Mklg.lnc. ....... 201-376-4415 
OH Cuyahoga Falls, Micrographics, Inc. ... 216-923-3915 
OH Strongsville, Dolfuss Root & Co. . . . . .. 216-236-0300 
PA Hatboro, Electro-Rep Engrg. ; ......... 215-674-4421 
PA Ivyland, Teehnico ..................... 215-322-5966 
TX Austin, Acudata, Inc. .................. 512-34Q-4033 
TX Houston, Acudata, Inc ................. 713-580-2451 
TX Plano, Acudata, Inc. ................... 214-424-3567 
WA Bellevue, Tasca, Inc ............. , ...... 216-923;3915 
Can Edmonton, Alb, 4.M. Mottl. Mklg., Ltd 

. .. . .. . . . . . . . .. . . . . . . • .. .. . . . . .. . .. .... 403-466-0091 

MKS ELECTRONICS CORP., 454 E. Donovan Ad, 
Kansas City, KS 66115, Tel: 913-371-1351; Empl: 26 

MKS INSTR5., INC., 22 Third Ave., Burlington, MA 01803, 
Tel: 617-272-9255, Telex: 94-9375; Empl.: 130 

MOBILE-TRONICS CO., INC, Box 1022, Tustin. CA 
92680, Tel: 714-546-0884; Empl.: 2 

MODERN CONTROLS. CORP., 4636 Hidden Forest Dr" 
Sarasota, FL 33560, Tel: 813-351-3042; Empl: 4 

MODICON PROGRAMMABLE CONTROL DIV. 
Gould Inc, p.o. Box 83 S.V.S. Andover, MA 01810, Tel: 
617-475-4700, Telex: 94-7402, TWX: 710-347-6610; SIs. 
Mgr: StevenMader (PC's); Dist. Mgr: George Dannecker 
(Micro 84) 

MODULAR COMPUTER SYSTEMS, P.O. Box 6099, Ft 
Lauderdale, FL 33310, Tel: 305-974-1380, Telex: 52-2564, 
TWX: 510-956-9414; Empl: 950' 

MOOULARAUDIO PRODS., Modular Devices Inc., 50 
Orville Dr, Bohemia, NY 11716, Tel: 516-567-9820; SIs. 
Mgr: C. Uptman 

MODULAR DEVICES, 50 Orville Dr., Bohemia, NY 11716, 
Tel: 516-567-9620; FSC No.: 52202; Empl: 50; SIs. Mgr: 
.C. Liptman .............................. Dol0ll,I727 

Local Sales Offices & Reps 
FL Enterprise, DJE Assocs. .............. 305-321-6623 

MODUTE 
NH Manchester, Northeast Camps. ....... 603-627:7242 
NY Rochester, T.T A North-Div. Tri-Tek Assocs. 

· . . .. . .. . .. . . . . . . . . . . . . . . . .. . . . . . . . . . .. 716-271-6764 
NY Wantagh, Tri-Tek Assocs. ............. 516-221-7600 
EXP CA, San Diego, Total Elclrns. Inl'l. ..... 619-224-3291 

PHOTON SOURCES, INC., 12163 Globe Ad, Uvonia, MI 
48150, Tel: 313-591-0101, TWX: 810-242-3270; Empl: 
140; SIs. Mgr ~ Pete Seamans 

MODULAR POWER SYS. INC., P.O. Box 160579, Austin, 
TX 78716-0579, Tel: 512-834-9262, Telex: 752-890; FSC 
No.: 58460; Empl: 86; Sls .• Mgr: Manard Overall; Disl. 
Mgr: Manard Overall 

MODULAR SYSTEMS, INC., 905 Albemarle SL 
Charlottesville, VA 22901, Tel: 804-295-7682; Empl.: 9; 
SIs. Mgr: G. L Blencowe . 

MODUTEC, 18 Marshall St, Norwalk, CT 06854, Tel: 203-
853-3636, TWX: 710-466-2039; Empl: 300; SIs. Mgr: 
Lester A Velez; Disl. Mgr: William J. Betz 
........................................... DoI362-1363 

Local Sales Offices & Reps 
Al Huntsville, Beacon Elctms. Assocs. ... 205-681-5031 
AK Anchcrage, Denali Indl. Sis ............ 907-243-6263 
p;z. Scottsdale, Luscombe Engrg. Co. ..... 602-949-9333 
AR Ullle Rock, Beacon Elec. Assoc. ...... 501-224-5449 
CA Campbell, Luscombe Engrg. Co. ...... 408-370-2020 
CA Pasadena, Luscombe Engrg. Co. ...... 213-684-2000 
CO Arvada, Arrowhead SIs. Co. ........... 303-423-5556 
FL Clearwater, Beacon Elee. Assoc ....... 813-796-2378 
FL Ft Lauderdale, Beacon Elctrn. Assoc. . 

305-491-1054 
FL Mailland, Beacon Elclrn. Assocs. ...... 305-647-3498 
FL Melbourne, Beacon Elee. Assoc. ...... 305-724-8010 
GA . Allanta, Beacon Ek:lrn. Assocs. ....... 404-256-9640 
HI Honolulu, AlohaAssocs ................ 806-941-1574 
IL Arlington Hgts" Brainard-Wilson Mktg. 

'IN 
IN 
IA 
KS 
MD 
MA 

Carmel, Brainard-Wilson Mklg. . ...... . 
Carinel, Carter, McCorrnic & Peirce .. . 
Marion, M-S-B Assocs. .............. . 
Shawnee Mission, M-S-B Assocs. .... . 
Randallstown, Beacon Elec ......... . 
Canton, New England EicIn). SIs. Corp. 

MI Farmington, Carter, McCormic & Peirce 

MN 
MO 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 
OH 

Minneapolis, RJ. Inc. .. .............. .. 
St Charles, M-S-B Assocs. .. ........ . 
Englewood, Sprung/Nussbaum ...... . 
Marmora, Holdsworth & Co. .......... . 
Albuquerque, Amonetle Entprs. ...... . 
Bainbridge, R W. Mitscher ........... . 
Buffalo, R. W. Mttscher .............. .. 
N. Syracuse, R. W. Miischer .......... . 
Pittsford, R W. Mttscher ............ .. 
Red Hook, R W. Mttscher ........... .. 
Rochester, R. W. Mttscher ........... . 
Greeilsboro, Beacon Elctrn. Assoc. . .. 
Raleigh, Beacon Elctrn. .. ........... .. 
Cleveland, Carter, McCormic & Peirce 

OH Englewood, Carter, McCormic & Peirce 

312-437-2700 
317-644-2600 
317-844-4175 
319-377-6261 
913-432-2131 
703-534-7200 

617-826-4835 

313-477-7700 
612-866-3661 
314-946-5577 
201-569-5666 
609-396-4340 
505-344-4143 
607-697-7192 
716-633-7970 
315-456-1321 
716-586-4012 
914-756-8375 
716-227-0639 
919-275-9997 
919-787-0330 

216-779-5100 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-836-0951 
OR Beaverton, Banett-Squibb & Assoc. ... 503-644-2550 
PA Monroeville, Carter, McCormic & Peirce 

........................................ 412-372-4415 
PA Newtown Square, Holdsworth & Co.-SWR • 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . ... 215-356-8550 
TX Houston, Scientific Sis. Co. ........... 713-460-9170 
TX Richardson, Scientific SIs. Co. . ....... 214-231-6541 
UT San Lake City, Arrowhead Sis. ........ 801-261-1661 
VA Fairfax, Beacon Elctrns. ............... 703-591-1300 
VA Forrest, Beacon NOlIh ................ 604-239-6486 
WA Redmond, Barrett Squibb, Inc. 206-885-6991 
WI Colgate, Rep-I Assoc ................. 414-626-4016 
EXP Freeport, Minthorne ................... 516-546-4700 

Local Distributors' 
Al Birmingham, Brownell Electro ........ . 
Al Huntsville, Component Distrs. ....... . 
Al 'Mobile, Brownell Electro ............. . 
AR Ullie Rock, Component Distrs. . ...... . 
CA Inglewood, Force Elclrns. ............ . 
CA los Angeles, Erlanger SIs. ..•......... 
CA Los Angeles, Erlanger Sis. Co. . ...... . 
CA Santa Clara, Fisher-Brownell ......... . 
FL Ft Lauderdale, Component Distrs. ... . 
FL Miami, Brownell Electro .............. . 
FL Orlando, Brownell Electro ..•.......... 
GA Hapeville, Brownell Electro 
IL Chicago, Newark Elctrns. .......... . 
IL Elk Grove Village, Meter Master . 
IN Ft Wayne, Graham Elctrns. 

205-322-3374 
205-883-7501 
205-479-8581 
501-227-6278 
213-776-1324. 
213-731-2238 
213-731-2238 
406-988-6041 
305-971-4950 
305-591-3215 
305-843-6770 
404-762-5181 
312-636-4411 
312-593-6650 
219-423-3422 
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MODUTE 
IN indianapolis, Grahem Elctms. ......... 317-634-8202 
MD Gaithersburg, Ploneei"lnstrumentation 

..................... , .............. ' ..• 301-921-()660 
MA Wobum. Brownell Electro ............. 817-935-7620 
MI F",ndale, RAM Meter ................. 313-398-6767 
MO St louis, Olive Elctms. .............. ,. 314-426-4500 
I'Ll Belleville, Miscorp ...... ';" .. .. .. .. ... 201-751-1190 
NJ fairfield, Ampo,werE,Ictm. Instr. . .....• 201-227-7720 
NJ s: Plainfield, Brown~1I Electro ......... 201-753-4600 
NY Clarence, TrOll E,IcIrna : ............•. 716-834-8500 
NY New York, Brownell Electro ........ , .. 212-691-1171 
NY Pittslord, Trott EIcIrna :" ............. : 716-588-8251 
NC Charlol1e, BrOwnell Electro ............ 704-597-1270 
NC Raleigh, BrOwnell Electro ......•..... ; 919-878-6524 
NC Raleigh, Component Dislrs ............ 919-781-0262 
OH Cleveland, Pion_Instrumentation ... 216-587-3800 
OH Cleveland, Weschler Elec. Co; .... ;.,. 216-238-2550 
OH Dayton. Pioneer Instrumentation ...... 513-236-9900 
PA NorriStown, Kimberly-Jarnes Co. .;..... 215-666-7288 
SC Columbia, Brownell ElectrO ....•...... 803-772-6111 
TN Chattailooga, Techn~ Tronics ......... 616-875-5449 
TN Knoxville, Brownell Electro, ............. 615-966-3441 
TN Memphis, BrOwnell Electro" .......... 901-795-8483 
TN Nashville, Brownell Electro ......... '. 615-889-8230 
TX Dallas, lnotek Corp. ......... _ ......... 214-243-7000 
TX Fl Worth, Allied Elctrns. ............... 817-336-5401 
TX Ft WOrth, lnoiek Corp. ........... ~ .... 817-831-2126 
TX HoustQn, American Analog ........... 713-941-7265 
TX Houston,8rowneil Electro ............ 713-699-1981 
TX Houston, lnotek Corp. ......... ; .. .. .... 713-688-4494 
WA Seattle, Eicher-Richar!lS Co. . ......... 206-523-7888, 
WI Milwaukee, E-M Instrs. :............... 414-272-7799 
WI Milwallkee, Marsh EIcIrna ....... "; ... 414-475-6000 

MODU-TEL CORP., 1429 N., Halstead, Hulchinson, KS 
67501. Tel: 316-6!l2-3302. Telex: 489331 COMTRON CI; 
Empl.: 5; $Is. Mgr: Paul Bascom " 

MOHAWKDATA SCIENCES, MDS Canter. Herkimer. NY 
13350, Tel: 315-886-~. Telex: (71 )662032; E",pL: 4500 

MOHAWK WIRE & CP!elE CORP. 9 Mohawk Drive, 
Leominister. MA 01453, Tel: 617-537-9961 

MOLDCON CORP. 221 Interstate Dr., W. Springfield, MA 
01089, Tel: 413-736-0371, TWX: 710-350-8463; Sis. Mgr_' 
Robert Klzynowck . ' 

MOLDING ~CHNOLOGY INC:; See MTI 

MQLDTFlONICS. INC., 703 ~s Sl, Downers Grove, IL 
60515. Tel: 312-968-7000. TWX: 910-695-3537; Empl.: 
140; Sis. Mgr.: JimAmoId 

Local Sales Offices & Reps 
CA Topanga,S-J-NSales ................. 213-455-1813 
FL Winter Springs, Martinet Assocs. ....... 305-699-0392 
IL Cary.t:crolnc ............ " ............ 312-639-1162 
IN Indianapolis, Butler Campa ....... : ... 317'253-5143 
MN' St Paul. PDQ Comps .... ;............ 612-690-5215 
OH Dayton, H. G. Lake Co ................. 5)3-277-8181 
PA . Lancaster. Thomas G. Armstrong Assoc. 

. .. . . . . . . . . . . . . . . . ... . .. . . . . . . . .. . . . ... 717-397-2942 
RI Wickford, R. P. Morrison co. ....... ; .. 401-295-5692 

. MOLECU-WIRE, P.O. Box 495. Farmingdale, I'Ll 07727, 
Tel: 201-936-9473, TWX: 710-723-694'3; Empl.: 175 
. : ... , ..................................... Co1860'-1862 

, Local Sales Offices & Reps 
CA Montrose; Roger D. Dahl .............. 213-245-3617 
CT Orange, KLS Sis. .................. :.. 203-795-6210 
IL Northbrook, Jack NorHe Assocs. ...... 312-49\1-3657 
KS Shawnee MiSSion, B.C. EIctm. Sis. .... 913-~·1211 
NC Charlotte. QED ........... :............ 704-525-3053 
PA Ligonier, Pallerson Elec. .. : ......... :: 412-238-6238 
WA Seattle, Comptroniesy ................. 206-284-4842 
WI Mequon, Robco ..... .. .. .. .. .. .. .. ... 414-241-3348 

~® 
molex 
'-../ 

MOLEX, INC., 2222 Wellington CL Lisle. IL sd532, Tel: 
312-969-4550. TWX: 910-6115-3227; Empl.: 4,100; Sis. 
Mgr: Gregg Johnson; Dis!. Mgr: Bill Hyslop ... a.1671; 

, C·1463-1467 

Local Sales Offices & Reps 
AI. Huntsville. Dennis Andrew 
CA Costa Mesa, Molex ................. .. 
CA Encino, Dow Lebowski ....... , ...... .. 
CA Mission Viejo. Tony Scutatta ...... , .. . 

404-396-6120 
714-241-8588 
714-241-8588 
714-241-8588, 

Manufacturers and Sales Offices Directory 
CA San Diego, AI BaIze .................. 619-241-8588 
CA Sunnyvale, MOIex ..................... 408-773-0505 
CT West HarUord, Randy Stone .......... 617-935-8983 
FL North Palm Beach, Chuck Vincent .... 404-396-6120 
FL St. Pelersburg. MOlex ................. 404-396-6120 
GA Atlanta, MoIex ..... .. .. .. .. .. .. .. . .. ... 4'04-396-6120 
IN Connersville, George'Allen ........•... 317-844-8986 
IN Indianapolis, Steve Byrne ............. 317-844-8986 
KY TaylorSVille, Jim Lieb . , .. .. .. . .. .. .... 404-396-6120 
MD Bethesda, Molex ...... : ..... :......... 404-396-6120 
MA Mansfield. Paul Hansen ............... 617-935-8983 
MA Marblehead, Pete Evans .............. 617-935-8983 
MA Woburn, Molex "" ... ".. .. .. .... .. ... 617-935-8983 
MI Gland Rapids, Mark Fluga ............ 616-957-1205 
MI Royal Oak, Schwegman & Assocs. .... 313-542-6767 
MN Edina, Mark Boa .......... :........... 612-893-9029 
MO· Gladstone, Mark Rider.: .............. 818-737-9427 
MO Independence. Dr-Tronix. Inc .......... 816-373-6600. 
I'Ll Washington, Oscar Cobian ........... 201-267-8014 
NY . Webster. Joe Schmili . .. .. .. .. .. .. .. ... 716-223-6899 
NC Raleigh, Molex, ·Inc. ................... 404-396-6120 
OR Lake Oswego, Gary Rohde, .... ,...... 503-636-7556 
PA' Rosemont Ed M. Sullivan· •.•.......... 617-935-8983 

·TN Knoxville, Insul Reps. ....... :.. 615-691.71186 
TX Austin, Daniel Oaneff ................. S 12-453-1398 ' 
TX Dallas,DaIeOllen ........ : ........... 214-247-7117 
TX Manchaca, Max Bessler .............. 512-453-1398 
UT west Yalley. Thorson Rooky Mountain 

......................... , .............. 801-973-7969 
WA Redmond, Molex ...................... 206-881-2042 
PR HIlIo Ray, Max Anderson Co. ......... 809-75l-2202 

Loeal DistribUtors 
AI. Huntsville, HamiMon/Avnet ........... 205-837-7210' 

NY BuflaIo, Surrvnit Distrs. ..............•. 716-884-3450 
NY E. Syracuse, Hamlft9f1/Avnet ......... 315-4'37-2841 
NY Hauppauge, Time Elctrna SIs. .... .... 516-273-0100 
NY Melville, HamlMon/Avnet .............. 516-454-6060 
NY Plainview, Progress Elctrns ............ 516-4'33-1700 
NY Rochester, Hamitt9f1/Avnet ........... 716,475-9130 
NC Raleigh, Hamitton/Avnet ..... : ......... 9.19-829-6030 
NC Raleigh, Rasco ........... .. .. .. .. .... 91!H81-57oo 
OH Cleveian<£ HamiltOn/Avnet ........... 216-831-3500 
OH Columbus, Cameiot/Ohio ............. 614-252-0728 
OH DayIon,Hamitt9f1/Avnet .............. 513-433-0610 
OH Dayton, Stotts-Friedman " . . . . . . . . . . . . .. 513-298-5555 
OH, Wi~kliffe, Gateway Megatech .. .. .. ... 216-944-8~65 
OR Lake Oswego, Hami~/Avnet ....... 503-635-8157 
PA" Broomal~ Time Mid-Atlantip ............ 215-359-1200 
PA McKean, Advacom ................... 814-476-7774 
PA Montgomeryville, Pyttronic Inds. ....... 215-843-2850 
TN Chattanooga,. T echrii-Tronics .... "... 615-875-5449 
TX Aus6n. HamiMonI Avnet .... :.......... 512-837,8911 
TX HouS\on. Hamlhonl Avnet ............ ,' 713-760-1771 
TX Irving. Hamitton/Avnet ................ 214-659-4111 
TX Richardson, Fisher Browneil ........... 214-235-3117 
UT S8ft Lake City, Bellinds. .............. 801-972-6969 
UT 'Sail Lake City, Hamitton/Avnet ....... 801-972-2800 
VA Lynchburg, Comps .• United ........ ': .. 804-237,-6288 
WA Bellevue, Electro-Air NW ............. , 206-641-3840 

. WA Bellevue, Hamittonl Avnet ............. 206-643-3950 
WA Seattle, Radar Elec. ................... 206-282-2511 , 
WI NeW Berlin; Hamitton/Avnet .... : ..... 414-784-4510 

MOlON MOTOR & COil· CORP .. 3737 Industrial Ave.. 
Rolling Meadows. IL 60008, Tei: 312-259-8700, TWX: 910-

f . 687-0428; Empl.: 350; Sis. Mgr: J. Bailey 

AZ. Tempe, Fisher Brownetl .........•.. ,. 602-967-1464 MONIT C ' 
AZ. Tempe. HamiMon/Avnet ."., ......... 602-231-5100. ' OR lABS, IN ,. 10180 Scripps Ranch Blvd. San 
AZ. Tempe, Time Elctms. Arizona ......... ' 602-967-2000 Diego.,CA 92131. Tel: 619-578-5060. Telex,: 182794 

AR Little Rook, CarMon-Betes ............. 501-666-0206 
CA Alhambra, Fisher Brownell .,.......... 213-289-0255 
CA Chatsworth. Diplomat """"''''''','' 213-341-4411 
CA Costa Mesa, Avnet Elctma ...... , .... 714-754-6111 
CA Costa Mesa, Diplomat ................ 714-549-8401 
CA Costa Mesa, HamiMon Electro Sia .:.. 714-841-4100 
CA Culver City. Hamitton Electro Sia .. ). 213-558-2121 
CA Inglewood, Forpe Elctrna ............. 213-776-1324 
CA Los Angeles, Richley/Western Elctrna 

....................................... 213-820-3777 
PA S. San Francisco. Peters-delaet ....... 415-873-9595 
CA ,San DiIigo. Diplomat ................. '. 619-292-5693 
CA San Diego. Fisher Brownell ........... 619-56Q-8545 
CA San Diego, HamiMon/Avnet ........... 619-571-7510 
CA San Diego. Richley/Western ElGtma .. 619-271-4511 
CA Santa Clara, Fisher Brownell .......... 408-989-6041 
'CA Santa Clara, Force Elctrna .,.......... 408-739-1324' 
CA Santa Clara, Peters-de Laet ........... 408-727-9440 
CA Sunnyvale, Diplomat ... '.. .. .. .. 415-984-i 700 
CA Sunnyvale. HamiMon/Avnet ........ ; .. 408-743-3355 
CA Sunnyvale, Time Northern Cain. . . . . .. 408-734-9888 
CA Torrance. Time Elctms. West ......... 213-320-0880 
CO Denver. Integrated Elctms. ..... , ...... 303-534-6121 
CO Englewood; HamiMon/AVnet ... ; ... ' ... 303-74'0-1000 
CO Wheat Ridge. Bellinds. .........•..... 303-424-1985 
CT Bethe~Hei6ndEIctms. ................ 203-797-8600, 
CT Danbury, Hamitton/Avnet """"",,",203-797-2800 
FL Fl Liwderdale, HamiMon/Avnet ....... 305-971-2900 
FL Fl Lauderdale. Time E~ .......... 305-974-4800 
FL Pompano Beach. Camps. SOLilh ...... 305-971-0350 
GA Atlanta, Electro-Air Corp. .............. 404-351-3545 
GA Norcross, HamiMon/Avnet ........... 404-447-750.7' 
IL Bensenville, HamiIloil/Avnet· .......... 312-860-7700 
IL Chicago, Waldom Elctrns.' ............. 312-585-1212 
IL Crystal Lake, Sub-Sem Elctrns. .... '. .. 815-459-4139, 
IL Mount Prospect, Magnuson Elctma ... 312-956-0700 
IN Carine~ Hamitton/Avnet " ...... ~ ...... 317-844-9333 
KS Overiand Park, Hamitton/Avnet ....... '913-888-8900 
'MD . Columbia, HamiMon/Avnet ............ 301~995-35oo 
MD ' Savage, Pyttronic'lnds. ............. .. 301 c953-9650 
MA Burlington, Heilind Etctrna ............ 617-272-5610 
MA Canton, Impact Elclrns: ............... 617-821-1500 
MA Wilmington. RC Comps. ............... 617-273-1860 
MA. Woburn, Harnitton/Avnet ..... 617-273-7500 
MA Wobum, Time New England .......... 617-935-8080 
MI Clawson, Empire Elctrns. ............. 313-435-0460 
MI Grand Rapids, Hamittonl Avnet ....... 616-24'3-8805 
MI Livonia, HamiMon/Avnet : ............. 313-522-4700 
MI Wyoming. R,M Elctms. CO. ............ 616-531-9300 
MN MinneapOlis, Indl. Comps. ............. 612-831-2688 
'MN Minnetonka, HamiMon/Avnet .......... 612-932-0600 
MO Earth City"Hamitton/Avnet ... 314-344-1200 
MO $l Charles; Lectronix ................ , 800-325-3348 
MO St. Louis, Time Elctrn./Mldwest ....... 314-391-6444 
NE Lincoln, Scott Elctrns .................. 402-466-8221 
NH Hudson, Heilind Elctrna . ... . . . . . . . . . .. 603-883-9536 
I'Ll Camden, Genrs.1 Radio Supp. Co. ..... 609-984-8560 
I'Ll Cherry Hill, Hamittonl Avnet ........... 609-424-0100 
I'Ll Clifton, J-Mar Elctrns. ................. 201-772-6400 
I'Ll Fairfield. HamiMon/Avnet ....... 201-5.75-3390 
NM Albuquerque, HamiMonl Avnel .,...... 505-765-1500 

MONITOR PRODS. CO., INC" Postcifflce Box 1!166, 
. OcI!anside, CA 92054, Tel: 619-433-4510, TWX: 910-322-
1361; FSC No.: 54'331; Empl.: .65; Sis. Mgr: Patricia 
Courington......................... A.1388-1391 

Local Sales Offices & Reps 
AL Huntsville, CSR Elctrna .. 205-533-2444 
AZ. Phoenix. EMron ............ 602-266-2164 
CA Encino, Great American Rep CO. . 816-990-4870 
CA Los Ahos. EI(epco ............. : ..... 415-962-0660 
CA San Diego, Rep Co ... :............... 619-292-9001 
CA Tustin, Great American Rep. Co. ...... 714-954-0371 
CO Aurora, Electrodyne ............. ... . . .. 303-695-8903 
CT Southbury. Lindco Assocs. ............ 203-284-7200 
FL Apopka, Tech Rep Assoca' 305-889-2286 
FL Fl, Lauderdale, Tech Rep AssoCa 305-476-7637 
FL Lake Worth, Tech-Rep Assoca ....... 305-988-7792 
FL Sl Petersburg. Tech-Rep Assoca ..... 813-577-2779 
GA Atlanta, CSR Elctms. . ........ "........ 404-396-3720 
IL Downers Grove. Momak Sia .......... 31.2-963-6400 
IA Davenport, Ensco Rep ......•........ 319-386-88QO 
KS Overland Park, Ensco Rep ......', 913-381-7557 
KS ' Wichita, Ensco Rep ................. 316-683-1070 
MA Stow. Today Comps. Sis. . 617-897-7500 
MN Eden !>rairie, Elctm Innovators . . . . . .. 612-941-Q83(i 
MO Maryland Heights. Ensco Rep ........ 314-423-3935 
NY Melville, Par"lIax .. .. .. .. . .. . .. .. .. 516-351-1000 
NC Matthews, CSR Elctffls.. . . . . . . . . . . . 704-847-1927 
NC Raleigh, CSR Elctms. .............. 919-878-9200 
OH Dayton, Berberich & Assocs. ... 5 t 2-433-0342 
OEl Hillsboro, Western Tech. Sis. ... 503-840-4621 
PA PIttsburgh. Covert & Newman Co. .. .. 412-531-2002 
TX Aystin. Mi~Rep ~ ;, .... ;. 512-459-8602 
TX Houston, Mi~Rep AssOcs. .. .. : 713-937-0127 
TX Richardson, Mi~Rep Assocs. .......... 214-644-6731 ' 
UT Sail Lake City, Electrodyne ........... 801-486-3601 
UT Sail Lake City, Electrodyne, Inc.' ....... 801-486-3801 
VA Fairfax. ,Beacon North ......... 703-591-1300 
VA . Fores~ Beacon North ............. ,... 804'239-8486 
WA' Bellevue, Western Tech. ~Is. 206-641-3900 
WA Spokane, Western Tech Sis,,, .......... 509-922-7600 
WI Mukwonago, Mornak Sis. ............. 414-363-7744 

MO~lITHIC COMPONENTS CORP." ·8828 Nancy 
Ridge Drive, San Diego, CA 92121 ,Tel: 619-457-1727 ' 

MONOLITHIC SYS., 84lnvemess Circle E" Englewood. CO 
801,12, Tel: ,30~790-7400. Telex: 45-4498; Empl.: 100; 
Sis. Mgr: Mike Hart . . 

MONSANTO CO .. 800 N. Lindbergh Blvd .• Sl Louis, MO' 
63167, Tel: 314-694-1000. Telex: 44-7282· 

740 Add Dept. EM to address ,to tell them you saw it in EEM. I;EM ,1·98.5 '. 



Manufacturers and SalesJOffices Directory 
MONSANTO-ELECTRONICS DIV. See General 

Inslr., Optoelctms. Div. 

MONTEK MICROSYSTEMS. P.o. Box 1845, Huntsville. 
AL 35807. Tel: 205-723-2927; Sis. Mgr." Paul Rainosek; 
Dis!. Mgr." Paul Aainosel< 

MOODY TOOLS, 43 Crompton Ave.. E. Greenwich, RI 
02818, Tel: 401-885-0911; Empi.: 11; SIs. Mgr." J. H. 
Moody; Dis!. Mgr." 0 .H. Moody 

Local Sales Offices & Reps 
CA Alamo, Magiiano-Dodds-Evans-Hail ... 415-820-6395 
CO Denver. A-E-S ........................ 303-777-8733 
FL Winter Park, Floritronics .............. 305-886-481 B 
IL Palatine, Wilz-Knighl. Inc. ............. 312-438-9030 
MD Balliinore, Coastline SIs. Co. .......... 301-828-8520 
NY New York, Lane-Mizner Assocs. ...... 212-8r"-9711 
NY Orchard Park, S & B Indio Sis. ......... 716-662-598/l 
OH St Marys, Thomas Shelby & Co. ...... 419-394-3377 
AI Barrington, Kilbum Assocs ............ 401-437-1839 
EXP IL, Northbrook, Vaco/lnti. ............. 312-564-3300 
Can Islington, Ontario, Toolquip Agy. Ltd ... 416-274-4918 

MORRIS, J. I. CO., 372 Etm St, Southbridge, MA 01550, Tel: 
617-784-4394; Empl.: 45 

MORRIS ENTPRS .. 16799 Schoenborn SI. Sepulveda, CA 
91343, Tel: 818-894-9103, Telex: 6-74681, TWX: 910-496-
1525; FSC No.: 54918; Empl.: 50; Sis. Mgr." J. Dumper! 

MOSS CO. See Electron General 

MOTION CONTROL DEVICES, INC., 80 Stedman St., 
Lowell, MA 01851, Tel: 617-454-3407, Telex: 955318-
INTL-DIV-ATTEN-MCD-I; Empi.: 25; SIs. Mgr." Joe 
Laliberte 

MOTOROLA INC. Aula. & Indl. Elctms. Grp., 1299 E. 
Algonqyin Rd., Schaumburg. IL 60196, Tel: 312-576-4850, 
Telex: 722443; SIs. Mgr." Jay A. Bonk 

® ·MOTOROLA INC. 
Component Products 

MOTOROLA, INC., Compt. Divs. Clock Oscillator 
Dept, 2553 N. Edgington, Franklin Park, IL 60131, Tel: 
312-451-1000, TWX: 910-227·0799; Empl.: 1400; SIs. 
Mgr." Barnie III; Dist. Mgr.: Ted Hoffman ... A.1392·1393 

Local Sales Offices & Reps 
AL Huntsville, R. O. Whitesell . 205-883-5110 
AZ Scottsdale, Thorson Desert States .... 602-998-2444 
AR ft Smith, Electra Reps.' ............... 501-452-4030 
CA Campbell, Kottmeier Assocs. 408-866-5153 
CA Fullerton, Groh Assoc. . .............. 714-837-9871 
CO Englewood, Thorsen Co. .. 303-779-0666 
FL Clearwater, Perrott Assocs. 813-443-5414 
FL Orlando, Perrott Assocs. 305-298-7748 
FL Sunri~e, Perrott Assocs. 305-792-2211 
GA Norcross, Glen WMe Assoc. ....... 404-441-1447 
IN Fort Wayne, R. O. Whitesell . 219-432-55111 
IN Indianapolis, R. O. Wh~esell . . . . . . 317-359-9283 
IA Cedar Rapids, Comstrand 319-377-1575 
MD Timonium, Glen White Assoc. .... 301-252-6360 
MA Natick, Wayland Engrg. Sis. ......... 617-655-6060 
MI Southfield, R. O. Whitesell Assoc. 313-559-5454 
M1 St Joseph, A. O. WMesell Assoc. 616-983,7337 
MN Minneapolis, Comstrand ............. 612-788-9234 
MO St Louis, Abr..",. Assoc. 314-569-0447 
NM Albuquerque, Thorsen Desert States .. 505-293-8555 
NV Great Neck Tlionic Assoc. ..... .-.... 516-461)-2300 
NV Rochester, Ossmann Comp. SIs. ..... 716-442-4460 
NY Syracuse, Ossmann Comp. Sis. ..... 315-455-6611 
NC Raleigh, Glen WMe Assoc. 919-787-7016 
OH Cincinnati, R. O. Whitesell ............. 513-521-2290 
OH Cleveland, R.D. Whitesell & Assoc ..... 216-447-9020 
OH Columbus, R. O. Whitesell .... 614-888-9396 
OH Dayton, R. O. WMese11 .... 513;298-9548 
OK Tulsa H.J. Daly Co. .......... 918-494-7711 
OR Tigard, Elclrn. Sources ..... 503-684-0040 
PA Glenside, Koebert Assoc. 215-881-2310 
PA Pittsburgh, R. O. Whitesell . 412-963-6161 
TN Gray, Glen White Assoc. ...... 615-477-8850 
TX Dallas, Eleetra Reps. ......... 214-387-3594 
TX Houston, Electra Reps. ....... 713-530-2206 
UT West Valley C~y, Thorsen Co. . ... 801-973-7969 
VA Colonial Beach, Glen Wh~e Assoc. . .. 804-224-7764 
VA Lynchburg. Glen White Assoc.. 804-237-6291 
WA Bellevue, Electronic Sources 206-451-2530 
WI Milwaukee, KMA SIs. & Co. . . 414-259-1771 
EXP IL, Franklin Pit, Motorpla . 312-451-1000 

® MOTOROLA INC. 

MOTOROLA SEMICONDUCTOR PRODS. 
SECTOR, MY. 72, Box 20912, Phoenix, AZ 85036, Tel: 
602-244-6900, TWX: 910-951-1334; FSC No.: 04713; Sis. 
Mgr." Brian Hilton; Dis!. Mgr." John Dunleavy 

....... A.I682-1692, 2088, 2077-2087; 0.1098-1101 

Local Sales Offices & Reps 
AL Huntsville ....................... .. ... 205-830-1050 
AZ Phoenix .............. .. .. .. .. .. .. .... 602-244-7100 
CA Agoura Hills ............ 213-872-1505,818-706-1929 
CA Los Angeles ............. : ............ 818-706-1929 
CA Orange ............................... 213-417-8848 
CA sacramento .......................... 916-922-7152 
CA San Diego ................ : ........... 619-560-4644 
CA San Jose ............................. 408-985-0510 
CO Colorado Springs ..................... 303-599-7404 
CO Denver ............................... 303-337-3434 
CT Wallingford .................... : ...... 203-284-0810 
DC Washington .......................... 301-577-2600 
FL Casselberry/Maitland ................. 305-831-3422 
FL Pompano Bctt/Ft Lauderdale ........ 305-486-9775 
FL St Petersburg ........................ 813-576-6030 
GA Allanta ............................... 404-256-0222 
IL Chicago/Schaumburg ......... : ...... 312-576-7800 
IN Ft. Wayne ............................ 219-484-0436 
IN Indianapolis .......................... 317-849-7060 
IN Kokomo.. .. .. .. .. .. .. .. .. .. ... .. . .... 317-457-6634 
IA Cedar Rapids ......................... 319-373-1328 
KS Kansas C~/Mission ................. 913-384-3050 
MD Hyattsville ............................ 301-577-2800 
MA Barlin................................. 617-562-3856 
MA Burlington .. .. .. .. .. .. . .. . .. .. ... 617-273-5020 
MI Detroit/Westland.... ............. 313-261-6200 
MN Minneapolis .......................... 612-941-6600 
MO St Louis . ............. 314-872-7681 
NJ Hackensack.. .. . .. .. .. 201-488-1200 
NY Fairport.. .. . .. . .. .. .. .. .. .. . .. .. . .. ... 716-425-4000 
NY Hauppauge........................ 516-361-7000 
NY Poughkeepsie/Fishkill ................ 914-473-8102 
NC Raleigh .... .......................... 919-876-6025 
OH Cleveland ............................ 216-461-3160 
OH Columbus/Worthington ............... 614-846-9460 
OH Dayton ............. 513-294-2231 
OR Portland .................... 503-641-3681 
PA Philadelphia/Horsham. . . . . . 215-443-9400 
TN Knoxville .... 615-690-5592 
TX Austin ............. 512-452-7673 
TX Dallas .. !.................... 214-699-3900 
TX Houston.. .. .. .. .. . .. . 713-783-6400 
UT SaR Lake City ............... 801-539-1190 
VA Charlottesville ........................ 804-977-3691 
WA Ballevue .............................. 206-454-4160 
WA Seattle Ac<;ess ....................... 206-622-9960 
WI Milwaukee/Wauwatosa ............... 414-476-5554 

Motorola Systems Reps. 
AL Huntsville, EMA .................... 205-830-4030 
CT Tonington, Northern Computer SIs. ... 203-482-3007 
GA Atlanta, EMA ................... 404-329-0530 
MA Westwood, Northern Computer SIs. ... 617-326-3454 
MN Minneapolis, P.SJ. Co. 612-944-8545 
NC Raleigh, EMA .......... 919-781-9369 
OR Beavet:lon, Thorson Co. Northwest 503-644-5900 
PA King of Prussia, K5.i. .............. 215-783-6440 
WA Bellevue, Thorson Co. Northwest .. 206-455-9180 

Local Distributors 
AL Huntsville, Hal~Mark Elclms. . ..... . 
AL Huntsville, Hammon/ Avnet Elclms. 
AL Huntsville, Pioneer/Huntsville 
AL Huntsville, Schweber Elclrns. . ..... 
AZ Phoenix, Hall.-Mark Elclrns. 

.. 205-837-8700 
205-837-7210 
205-837-9300 
205-882-2200 
602-437-1200 

AZ Phoenix, Kierulll Elclrns. . ... . 
AZ Phoenix, Schweber Elclms. . ......... . 
AZ T ernpe, Anthem Eletrns. ............. . 
AZ T ernpe, HamiRon/ Avnet Elclrns. ..... . 
CA Anaheim, Zeus Comps. West ........ . 
CA Canoga Park, Hal~Mark Elclms. 
CA Canoga Park, Schwaber Elclrns. ... . 
CA Chatsworth, Anthem Elclrns. ......... . 
CA Chatsworth,Avnet Elclrns. ........... . 
CA Chatsworth, HamiRon Electro SIs. 
CA Chatsworth; Kierulll Elclrns. .......... . 
CA Costa Mesa, Avnet .......... .. 
CA Costa Mesa, Hammon Electro SIs. ... 
CA. Culver City, HamiRon Electro Sls.lLA. 

602-437-0750 
602-997-4874 
602-966-6600 
602-231-5100 
714-632-6880 
818-716-7300 
213-999-4702 
819-700-1000 
819-700-2600 
818-700-6500 
213-341-2211 
714-754-6111' 
714-641-4100 

213-558-2501 
CA Culver City, HamiRon/ Avnet .......... 213-558-2323 
CA Cypress, Kierulll Elclrns. . 714-220-6300 
CA EI Segundo, Hal~Mark Elclms ......... 213-643-9101' 
CA Irvine, Schwaber Elclrns ............... 213-537-4321 
CA Irvine, Schwaber Elclrns. ....... .. .... ·.213-537-4321, 

714-863-0200 
CA Los Angeles, Kierulll Eletrns. .......... 213-725-0325 
CA Ontario, Hamitton/ Avnet Eletrns. ...... 714-989-4602 
CA Roseville, Bell Inds. . ...... ,........... 916-969-3109 
CA Sacramento, Hammon/ Avnet Elclrns. 

CA Sacramento, Schweber Elctrn •. 
916-925-2216 
916-929-9732 

J 
MOTORO 

CA Sari Diego, Anthem EIcIrns. 619-270-5200 
CA San Diego, Hall-M8Ik EIctrns. ......... 619-268-1201 
CA San Diego, Hamilton/Avnet Elctrns. ... 619-571-7510 
CA San Diego, Kierulll Elctms ............. 619-278-2112 
CA San Diego, Schwaber Elctrns. ......... 619-450-0454 
CA San Jose. Anthem Elctrns. ............ 408-946-8000 
CA San Jose, Future Elctrns. ............. 408-945-9100 
CA San Jose, Hall-M8Ik Elctrns. .......... 408-773-9990 
CA San Jose, Kierulll Elctrns. ............. 408-971-2600 
CA Santa Clara, Schweber Elclrns. ....... 408-748-4700 
CA Santa Clara, Zeus Comps. ............ 408-727-0714 
CA Sunnyvale, Bell Inds. .................. 408-734-8570 
CA Sunnyvale, HarniRon/Avnet Elclrns. ... 408-743-3360 
CA Torrance, Hamilton/ Avnet Elclrns. .... 213-61 ~39oo ' 
CA Tustin, Anthem Elclrns. ............... 714-730-8000 
CA Tustin, HaI~Mark Elctrns. ........ . . . .. 714-586-9348 
CA Tustin, Kierulll Elclms. ................ 714-731-5711 
CA Woodland Hills. Hamilton/Airnet Elctrns. 818-887-2353 
CO Denver, Kierulll Elctrns. ............. 303-790-4444 
CO Englewood, Anthern Elctrns... .... .. ... 303-790-4500 
CO Englewood, Hal~Mark EIctrns. ........ 303-694-1662 
CO Englewood, Hamilton/ Avnet Elctrns. .. 303-740-1000 
CO Westminster, Future Elclms. .......... 303-650-0123 
CO Wheatridge, Bellinds. ................. 303-424-1985 
CT Danbury, Future Elclrns. .............. 203-743-9594 
CT Danbury, HamiRon/Avnet Elclrns. ..... 203-797-2600 
CT Danbury, Schweber Elclms. ........... 203-792-3500 
CT Norwalk, Pioneer-Harvey/Norwalk .... 203-853-1515 
CT Wallingtord, Kierulll Elclms. ........... 203-265-1115 
CT West Hartford, Hartford Elec. Supp. Co.. 203-236-6171 
FL Attamonte Springs, Pioneer/Florida ... 305-834-9090 
FL AHarnonie Springs. Schweber Elclrns. .. 305-331-7555 
FL Bradenton, Zeus Comps .............. 813-748-3125 
FL Clearwater, Future Elclrns. ............ " 813-441-4771 
FL Ft Lauderdale, Hamitton/ Avnet Elctrns. 305-971-2900 
FL Ft Lauderdale, Kierulll Elclrns. ........ 305-486-4004 
FL Ft Lauderdale, Pioneer/Ft Lauderdale. 305-426-8877 
FL Hollywood, Schweber Elclrns. ......... 305-927-0511 
FL Orlando, Hall-MaEk Elclrns. . . . •. . . . . .. 305-855-4020 
FL Orlando, Hamilton/ Avnet Elctrns. ..... ·305-628-3688 
FL Pompano Beach, Hall-Mark Elclms. ... 305-971-9280 
FL St .Petersburg, Hall:Mark Elclrns. ..... 813-530-4543 
FL St. Petersburg. Hamitton/Avnet Elclrns. 813-576-3930 
FL St Petersburg. Kierulll Elclms. ..... ,.. 813-576-1966 
FL Winter Park, HaI~Mark Elctrns. .....•.. 305-628-3888 
GA Norcros.s, Hall-Mark Elctrns. ... . . . . . .. 404-447-8000 
GA Norcros.s, Hamitton/Avnet Elclms. .... 404-447'7507 
GA Norcross, Kierulll Elclrns. .... ,' ........ 404-447-5252 
GA Norcros.s, Pioneer/Atlanta ......... 404-448-1711 
GA Norcros.s, Schwaber Elclrns. .......... 404-449-9170 
IL Schaumburg. Future Elctrns. .......... 312-882-'1255 
IL Bensenville, Hall-Mark Elclrns. ........ 312-660-3800 
IL Bensenville, Hamilton/Avnet Elctms ... 312-860-7700 
IL Chicago, Bell Inds. .................... 312-982-9210 
IL ~hicago, Newark Elclms. Corp. ..... ... 312-784-5100 
IL Elk Grove Village, Kierulll Elctrns. ..... 312-640-0200 
IL Elk Grove Village, Pioneer/Chicago ... 312-437-9680 
IL Elk Grove Village, Schweber Elctrns. .. 312-384-3750 
IN Indianapolis, Graham Elctrns. Supp. .... 317-634-8208 
IN Indianapolis, HamiHon/Avnel Elctrns ..• 317-844-9333 
IN Indianapolis, Pioneer/Indiana ......... 317-849-7300 
IA Cedar Rapids, Bell Elctrns. ............ ;319-395-0730 
IA Cedar Rapids, Hamilton/ Avnet Elctrns.. 319-362-4757 
IA Cedar Rapids, Schweber Elctms. ...... 319-373-1417 
KS Lexena, Hall-M8Ik Elctrns ............. 913-888-4747 
KS Overland Park, Schweber Elclms. ..... 913-492-2921 
KS Overland Pit, Hamilton/ Avnet Elctrns... 913-888-8900 
LA New Orleans, Reily ElcI'i. Supp. ....... 504-897-2211 
MD Baltimore, HalI-M8Ik Elctrns. ....... : .. 301-796-9300 
MD Baltimore, Kierulll Elctms. ............. 301-636-5800 
MD Columbia, Futur,! Elctms .............. 301-995-1222 
MD Columbia, Hall-Mark Elclrns. ......... 301-988-9600 . 
MD Columbia, Harni~on/Avnet Eletrns. .... 301-995-3500 
MD Goohersburg. Pioneer/Washington ... 301-92t-0660 
MD Gaijhersburg, Schweber Elclms. ...... 301-840-5900 
MA Bedford, Schwaber Elctrns. ........... 617-275-5.100 
MA Billerica, HaI~Mark Elclms. ............ 617-935-9777 
MA Billerica, Kierulff Elctrns. .............. 617-667-8331 
MA Burlington. Lianex Corp ............... 617-272-9400 
MA Lexington, Pioneer............ 617-861-9200 
MA Lexington, Zeus Comps. .............. 617-273-0750 
MA Westborough, Future Elclrns. ........ 617-366-2400 
MA Wilmington, Lionex Corp .............. 617-657-5170 
MA Wobum, Hamilton/Avnet Elclrns. ..... 617-273-'1500 
MI Grand Rapids, Hamilton/ Avnet Elctrns. 616-243-8805 
MI Livonia, HamiKon/Avnet Elctrns. ...... 313-522-4700 
MI Livonia, Pioneer/Michigan ............ 313-525-1800 
MI Livonia, RS Elclrns. ................... 313-525-1155 
MI Livonia, Schweber Elctms ............. 313-525-8100 
MI Madison Hgts., McNaughton-McKay Elee. Co. ) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-399-7500 
MN Bloomington, Hal~Mark Elctrns. .... -... 612-854-3223 
MN Edina, Kierulff.Elclrns. ................ 612-941-7500 
MN Edina, Schweber Elctrns. ............. 612-941-5280 
MN Minnetonka, Hamilton/Avnet Elclrns. .. £12-932-0600 
MN Minnetonka,.PiQneer/Twin Cities" 612-935-5444 
MO Earth City, HBlI-Mark Elctrns. . 314-291-5350 
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MO Earth'City, Hamllton/Avnet Elctms. 314-344-1200 
MO. Earth City, Schweber Elctms .......... 314-739-0526 
MO Maryland Hgts., Kierullf Elctms. ....... 314-739-0855 
NH Manchester, Hamiltonl Avnet Elctrns.. .. 603-624-9400 
NJ Cherry Hill, Hall-Mark Elctms. ..,...... 609-424-7300 
NJ C/)erry HII( Haminon/Avnet Elctms .... 609-424-0110 
NJ Fairfield, Hal~Mark Elctms. .. <0 ........ 201-575-4415 
NJ Fairfield, HamiHonl Avnet EIctms. .,... 201-575-3390 

. NJ Fairfield, Kierullf Elefrns. . .......... ; .. : 201·575-6750 
NJ Fairfield, Schweber. Elctrns. .. . .. .. .... 201-227-7880 
NJ Mount laure( Future Eletrns:. ......•.. '809-77&7600 
NJ Pinebrook, Pioneer-Harvey/Pinebrook. 201-575-3510 
NM Albuquergue, Alliance Eletrns. ...... .. 505-292-3360 
NM Albuquerque, Bells IOds. .. : ........... 505-292-2700 
NM Albuquerque, HamiHon/Avnet Eletrns. ... 505-765-1500 
NY Binghamton, Pioneer-Harvey/Binghamton 

........................................ '607-748-8211 
. NY . E. Syracuse, Hamin.onl Avnet Eletms .... .315-437-2641 

NY Fairport, Pioneer-Haniey/RocheS\91 •. 716-381-7070 
NY Hauppauge, lionex Corp .............. 516-273-1660 
NY Hauppauge, Pioneer/'-'1ilitery .. .' ....... 516-231'-9800' 
NY liverpool, Future Elctrns. • ............ ,. 315-451-2371 
NY Port Chester, Zeus campS. .. .. .. .. .. . 914-937-7400 
NY Rochester, Hamiltonl Avnet Elctrns. .... 716-475-9130. 
NY.' Rochester, Schweber Eletms. ...... :.. 716-424-2222 
NY Vestal,-Pioneer Eletrns. .. ............. 807-748-8211 
NY Westbury, Schweber Eletms. .......... 516,334-7474 
NY Woodbury, Pion9jll-Harvey/Woodbury. 516-921-8700 
NC Charlotte, Pioneer/Carolina ............ 704-526-8188 
NC Raleigh, Hall-Mark Elcttns. .... :.: ..... 919-872-0712 
NC Raleigh, HamiHon/Avnet Eletrns. ....... 919-876-0810 
NC Raleigh, Kierullf Elctms. ............... 919-872-8410 
NC Raleigh, Schweber Eletrns. ........... 919-876-0000 
OH Beachwood, Schweber Elctms. ....... 216-464-2970 
OH Centervill'l, Hamilton/Avnet Eletms. ... 513-439,6700 
OH Cincinnati, Graham Eletrns. .. : ........ 513-772-1661 
OH Cincinnati, Hall-Mark Eletrns. .......... 513-563-5980 
OH Cleveland, Hall-Mark Eletrns. ......... 216~349-4632 
OH' Cleveland, HamiHonl Avnet Eletrns. .... 216-831-3qOO 
OH Cleveland, Kierullf Elctms. ............ 216-587-6558 
OH Cleveland, Pioneer/Cleveland ......•. ~ 216-587-3600 
OH Columbus, HamiRon/Avnet Eletrns.. 614-882-7004 
OH Dayton, Pioneer/Dayton ................ 513-236-9900 
OH Dayton, Schweber Eletrns. ............ 513-4i3g.:1800 
OH Westerville, HaI~Mark Elctms. ........ 614-891-4555 
OH Westerville, Hamiiton/Avnet Elctms ... 614-882-7004 
OK Tulsa Hall-Mark EIcVns. ..... '. . . . . . . . .. 918-665-3200 

ELECTRONIC 
COMPONENTS 

ANUFACTURERS OF 
ELEC,TRONIC COMPONENTS· 

·BATTERYHOLDERS & CLIPS. COILS 
·CAPACITORS. CONNECTORS. FUSES 
• JACKS. KNOBS. LAMPS • PLUGS . . 

• MICROPHONES .• POTENTIOMElERS 
• RF COILS'. RELAYS o RESISTORS 
• SEMICONDUCTORS. SPEAKERS 
• SWITCHES • TRANSFORMERS· 

OVER 15,000 OIFFERENT ITEMS IN STOCK! 

• Send For 'New Catalog 

MOUSER ELECTRONICS 
114\3 WOODSIDE AVE SANTEE CA 92071 

PHONE (619) 449·2222 TWX 910 331·1175 

Manufacturers and Sales Offices Directory 
OK Tulsa Kierullf Eletrns. ................. 918-252-7537 
OK Tulsa, Schweber Elctrns. .............. 918-622-8000 
OR Beaverton, Alll1ac Eletrns. Corp. ....... 503-841-9070 
~ Lake Oswego, Anthem Elctrns ....... :. 503-884-2661 
OR lake Osw.ego, HamlHonI Avnet Eletrns.. 503-635-8831 
OR Portland, Kierullf Elctrns. .............. 503-841-9150 
PA Horsham, Lionex Corp ................ 215-442-5150 
PA' Horsham. Pioneer/Delaware Vall'lY ... 215-674-4000 
PA ,Horsham, Schweber Elctrns. .......... 215-441-0800 

. PA Pittsburgh, Haminon/Avnet Elctrns. ... 412-281-4150 
PA Pittsburgh, Pioneer/Pittsburgh ........ 412-782-2300 
PA Pittsburgh, Schweber Elctms .. ' .. '. . . . .. 412-782-1600 
TX Austin, Hal~ark Elctms. ;.. . . . . . . . . .. 512-258-8848 
TX Austin; Hilmilton/Avnet Elctrns. ....... 512-637-8911 
TX Austin, Kierul!' Elctrns. :........ ..... ... 512-835-2090 
TX Austin, Pioneerl Austin ................. 512-635-4000 
TX Austin, Schwebe, Elctrns. ..•......•... 512-458-8253 
TX Dallas, Hal~Mark Corp. . . . . . . . . . . . . . .. 214-343-5000 
TX Dallas, Hal~Mark Elctms. ............. 214-341-1147 
TX Dallas, Kierullf Eletrns. ................ 214-343-2400 
TX Dallas, Pioneer IDalias ................. 214-386-7300 
TX Dallas, Schweber Elctrris. ............. 214-661-5010 
TX Houston, Hall-Mark Elctms. ........... 713-781-6100 
TX Houston, Hamitton/Avnet Eletrns ...... 713-780-1771 
TX Houston, Kierullf EIctms. .............. 713<-'530-7030 
TX Houston, Pioneer/Houston ........... 713-988-5555 
TX Houston, Schwebe, Eletrns ............ 713-784-3600 
TX Irving, HaminonfAvnet Elctrns. ........ 214-659,4111 
UT SaM lake City, Anthem Elcims. 801-97.3-8555 

. UT Salt lake CitY, Bellinds. .............. 801-972-6969 
UT San lake City, Hamittonl AVJ]81 EIctrns.. 801-972-2800 
UT Satt Lake City, Kierullf Eletrns. ........ 801-973-6913 
WA Bellevue, Almac Elctrns. Corp .......... 206-643-9992 
WA Bellevue, Hamittonl Avnet Elctrns. ... :. 206-643-3950 
WA Rectmond, Anthem Elctms. ............ 208-881-0850 
WA Tukwila, Kierullf Elctrns. .............. 208-575-4420 
WI Brookfield, Schweber Elctrns. ......... 414-784-9020 
WI New Bertin, Hamilton/Avnet Elctrns. .. 414,784-4510 
W.I Oak Creek, Hal~Mark Elctrns. ......... 414-761-3000 
WI Waukesha, Bellinds. ......... : ....... 414-784-0235 
WI Waukesha, Klerullf Eletms. ............ 414-784-8160 

MOTOR-TRONICS, INC., 2142 Industrial' Ct, Bldg. 'F', 
ViSta, CA 92083, Tel: 619-727-7430; Sis. Mgr: Bill Linko·· 
......................................... : .. Sol176-1177 

MOTRONICS CORP. Riverside Indl PI<., little FallS, NY 
13365, Tel: 315-823-4050; Empl.: 90; Sis. Mgr: Otto 
Demuth 

Local SaleS Offices & Reps 
CA Chatsworth, Motion Tech. Ina. 818-99.3-3762, 
CO Englewood, Integrated Motion Sys. .... 303-762-1817 
Il Schaumburg, Gassner & Clark Co. .... 312-882-8608 
IN. Beech Grove, Control Sis, .... . • . . . . .. 317-353-6094 
KS Shawnee Mission, l.s.C.lnc .......... 913-362-2121 
MA 'Solllhborougl\ Molion Engrg. .......... 617-485-21'44 
MI Livonia, Eleclrolines .................. 313-591-2428 
MN Sl Pau( Northstar Motion & ConI Co. .. 612-770-5311 
NY C\arkMills, KLM Garner : ............. 315-653-6126 
OH Cleveland, KT IDepco ................... 216-442-6200 
PA AudUbon, Holmes Assocs. ............ 215-666-0836 
PA' PittSburgh, Gr'lYe Glass Assocs. ...... 412-366-6664 
TX Dallas, Blackbum Assocs.,lnc •........ 214-692'8885 
VA Roanoke, Engrg. & Mktg. Corp. of Vir... 703-986-1416 
WI!- Bel!evue, AI Smith Co., ... ~ ............. 206-746-6770 
WI Mil'liaui<ee, Schreiber-Arterbum ....... 414-545-7800 

MOUSER ELECTRONICS, 11433 Woodside' Ave. 
Santee, CA 92071, Tel: 619-449-2222, TWX: 910-331-
1175; Empl.: 200; ills. Mgr; Jerry Tallent 

MOUSER ELECTRONICS, 2401 Hwy. 287 North, 
Mansfield, TX 7!>O63, Tel: 817-483-4422 . 

MOUSE SYS. CORP. 2336H Walsh Ava., Santa Clara, CA 
95051, Tel: 408-988-0211, Te.lex: 467846;' Sis. Mgr: 
Evelyn Boyd; Dist. Mgr.: Barba.a Marsh-Wetherell. 

~ moxness products. inc. 

MOXNESS PRODUCTS, INC., Versa 
Technologies. 1914 In~iana St, Racine, WI 53405, Tel: 
414-554-5050, 800-558-5706; Empl.: 300; Sis. Mgr: 
Thomas D. Hynes; Dis!. Mgr: Thomas D. Hynes 
................................................. Bo1734 

Local Sales 0ffIc1H & Reps 
CA Clayton, Moxness Prods.,·lna. ......... 415-672-9213 
CA Escondido, Estco Entprs .............. 619-489-8746 
Fl Clearwater, Frisby, Inc, ................ 813-461-6055 
GA Lllbum, R. L Panyik & Assocs. ..... :.. 404-923-3703 
IN Indianapolis. Elctm Sis. & Engrg ....... 317::849-4280 
MA Framlngton, Petri & Jones ...........• 617-877-4233 
NY Rochester, Empire Indl Sis. Co. Inc. .. 718-244-9540 
NC Cary, Moxness Prods., Inc. ............. 919-467-2042 
OH Xenia, Moxness Prods., Inc. ............ 513-372-7334 
WI Racine, Moxness Prods., Inc. .......... 414-554-5050 

MOXON INC., See K9de 

MPB CORP., Precision Park, Keene, NH 03431, Tel: 803-
352-0310, TWX: 710-666-1801; Emp1.: 1600; Dis!: Mgr: 
Jack E. Barker .. 

MPC SYS., Div. of Consulting Systems, RFD Box 441, 
Fremont, NH 03044, Tel: 803-642-5913; Sis. Mgr: W. 
Morse 

MPH ELCTRNS. 2660 loma Ava., S. EI Monte, CA 91733, 
Tel: 213-442-7818; Sis. Mgr: A. Pastecci . 

MPI, 4426 S. Century Dr. san Lake City, UT 84107, Tel: 800-
821-8846; Sis. Mgr: Jamie Johnston 

MPS CO. 8 N. Grant Dr;"Addison, IL 80101: Tel: 312-543-
1748; Empl.: 2; Sis. Mgr: M. C. Mitchell 

MSC PRODS.lEA TON CORP. 1640 Monrovia St, Costa 
Mesa CA 92627, Tel: 714-642-2427, Telex: 67-6433; 
Empl.: 350 +; Sis. Mgr: J. MCDorough . 

MSI DATA CORP., 340 Fischer Ava., Costa Mesa. CA 
92626, Tel: 714-548-6000, TWX: 910-595-1719; Empl: 
700; SIs. Mgr: J. Falvey; Dis!. Mgr: S. AHice 

MSI ELECTRONICS, INC. 34-32 57th St: Woodside, NY 
11377, Tel: 212-672-6500, Telex: 426407; FSC No.: 
18518; Empl,: 26; Sis. Mgr: A. lederman 

MSSIMACINTOSH SOFTwARE. 170 West 73rd St Ste 
12C,. New York, NY. 1 0023,Tel: 212-799-8195; Sis. Mgr: 
David H. M. Spector' . 

MTE CORP., .7901 W. Clinton Ava., P.O. Box 23957, 
Milwaukee, WI 53223, Tel: 414-358-530(1, 800-558-4332 
................................................. A02199 

LoCal Sales OffIces & Reps 
AZ Tempe, EOS .:........................ 602-438- f547 
cA Danville, Bonlrol Sys. ......••......... 415-838-8540 
OA San Diego, OMNI ..................... 619-288-9806 
CA Santa Ana, E~Mar .................... 714-547-8933 
CO Englewood, C. M. Mktg. ............... 303-850-9841 
CT Avon, Tom Maguire Assocs. .......... 203-673-3019 
Fl Casselberry, Solllhern Elctrn. MkIg .... 305-831-2822 
Fl Fl Lauderdale, Solllhern Elctrn. Mktg. 

.... : .'. . . . . . . . .. . . .. . . . . . . .. • . . . . . . . . .. 305-475-3886 
Fl Palm Harbor, Southern Elctrn. Mktg. .. 813-441-3902 
GA Atlanta, Grady-Ducken ................ 404-451-3529 
'Il Glencoe, Howard Benjamin Assocs. .. 312-835-0150 
IN Carme( Technology Mktg. ........... , 317~8462 
IN Ft Wayne, Technology Mktg. .... .. ... 219-432-5553 
IA Cedar RapidS. Palatine Engrg. ........ 319-365-8071 
KY louisville, Technology Mktg. .......... 502-499-7808 
MD GlenArm, RickVolk, Ina. ..... : ........ 301-592-7154 
MA Wellesley, Tom Maguire Assocs. .. : ... 617-431-1120 
MI Birmingham,Favco ........... ,.: ..... 313-644-0;73 
MI Grand Rapids. Favco ................. 618-459-4425. 
MN Bloomington, Kenner & Assocs. ....... 612-884-4343 
MO. Hazelwood, Palatine Engrg ............ 314-839-0800. 
MT Blue Springs. Palatine Engrg. ......... 816-229-4007 
NH Windham, Tom Maguire Assocs. .... ;. 803-432-0363 
NJ Marnon, BGR Assocs. .. .-............ 809-983-1020 
NY Ridgewood, Ballou, Inc. ............... 201-444-6990 
OH Dayton Electro-Com . ................. 513-898-5140 
OK Tulsa; Components, Inc. .............. 918-58s..9149 
TX Austin, R. F. Kimbell Co. Inc. .......... 512-443-5284 
TX Houston, R. F .. Kimball eo., Inc. ......... 713-840-0590 
TX Richardson, R. F. Kimbell Co., Inc. ..... 214-231,3447 
WA Mukitteo, Robert Krippner ....•......•. 206-743-3579 
WI Milwaukee, Kenner & Assocs ... , ....... 414-351-3584 

M-TRON INDS., P.O. Box 830, E. Hwy. 50, Yankton, SO 
57078, Tel: 605-665-9321, TWX: 910-668-3803; Empl.: 
125; Sis. Mgr: .Mike· Huennekens; Dist: Mgr: Karen 
Hansen ................•....................... Aol395 

Local Sales Offices & Reps 
AL HuntsVille, 20th Century MkIg. . ....... 205-533-9281 ," 
AZ Tempe, SSA Sales .. :. ..... .... .. .. .... 602-829-9338 
CA Mountain View, Taarcom .. , .. . .. ..... 415-960-1550 
CA San Diego, Bestronics ................ &19-693-1111 
CA Thousand Oaks, SC Cubed .; ..... :... 805-496-7307 
CA Tustin, SC Cubed ...................... 714,731-9208 
CO littleton, Simpson Assoc. ... . . . . . . . . .. 303-794-8381 
CT Ridgefield, Phoenix Sis. ........ :....... 203-438-~ 
Fl Apopka, G.F. Bohman ................. 305-688-1882 
FL FL ~auderdale, Bohman Assoc. ....... 305-979-0008 
FL Sl Petersburg, G F Bohman .......... 813-522-61,20 
GA Athens. ADI ........................... 404-548-0788 
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GA Norcross, 20th Century ............... 404-446-1999 
IL Arlington Hgts., Micro SIs. ............. 312-956-1000 
IN Fort Wayne, Given Corp. .............. 219-432-5585 
IA West Des Moines, SPS Assoc. ........ 515-225-0607 
KS Olathe, SPS Assoc .................... 913-764-4460 
MD Ellicott City, MllIkeIing Tech Inc. . ..... 301-465-5944 
MA Needham Heights, Kanan ............ 617-449-7400 
MI Detroit,RathsburgAssoc. ............. 313-882-1717 
MN Bloomington, Com-T8k SIs. ........... 612-pa8-~011 
MO St Ann, SPS Assoc. .................. 314-739-4468 
NE Panama, SPS Assoc. . ...... _ ......... 913-764-4460 
NJ Engtewood, Sprung/Nussbaum ....... 201-569-5666 
NJ Marnon, BGR ......................... 609-983-1020 
NM Albuquerque, SSA .................... 505-88 1-8877 
NY Rocheater, Ontec Sales ............... 716-464-8636 
NC Smithfield, ADI ........................ 919-934-8136 
OH Dayton, Lyons Corp ................... 513-278-0714 
OH Richfield, Lyons Corp .................. 216-659-9224 
SC Fort MiII,ADI ......................... 803-547-2115 
TN Knoxville, 20th Century ............... 615-966-3608 
TN Memphis, 20th Century """"""'" 901-756-4681 
TX Austin, Mach-Tron Mklg. .............. 512-459-0802 
TX Houston, Mach-Tron Mklg. ............ 713-462-1432 
TX Richardson, Mech-Tron Mklg. ......... 214-437-4833 
UT Midvale, Simpson Assoc. ............. 801-566-3691 
VA Lynchburg, Marketing Tech Inc ........ 804-384-6459 
WA Redmond, Quadra Sis. ................ 206-683-3550 
WI Menominee, Micro Sales Inc. ...... ... 414-251-0151 
Can Mississaqua, Ontario, John Weiss Co. 

....................................... 416-673-0011 
Can Napea,n, Ontariq, John Weiss Co. ..... 613-726-1436 
Can St Lauren~ Quebec, John Weiss Co. . ............... . 

154-337-5022 
Can Winnipeq, Manitoba, John Weiss Co. ,. 204-774-2119 

Local Distributors 
AL Huntsville, Pioneer Elctms. ............ 205-837-9300 
AZ Phoenix, Sterling Elect. . ........ :..... 602-268-2121 
AZ Phoenix, Wyle Distr. Grp. ........ . . . .. 602-249-2232 
AZ Tempe, 8ellinds ...................... 602-966-7800 
AR Lillie Rock, Carnon-Bates ........ ".'" 501-562-9100 
CA Aquara,Wyle ......................... 818-880-9000 
CA Fullerton, Pyramid Elctrns. ............ 714-773-0781 
CA Irvine, Ryno EIc1ms. .................. 714-261-2500 
CA Irvine, Wyle ........................... 714-663-9953 
CA Rancho Cordova, Wyle ................ 916-638-5282 
CA San Diego, Rync Elctms. ...... .. .. ... 619-453-8430 
CA San Diego, Wyle ...................... 619-565-9171 
CA San Jose, Capacitors Unltd. ........... 408-946-7676 
CA Santa Clara, Pyramid ................. 408-727-9810 
CA Santa Clara, Wyle Distr. Grp. .......... 408-727-2500 
CA Tustin, Image Elctrns .................. 714-730-0303 
CO Thornton, Wyle Distr. Grp. . . .. . . . . . . .. 303-457.9953 
CO Wheatridge, Bellinds. ................. 303-424-1985 
CT E. Haven, J. V. Elctms. ................ 203-469-2321 
CT Norwalk, Pioneer Elctms. ............. 203-653-1515 
CT Orange, Milgray Elctrns. .. ............ 203-795-0711 
CT Wallingford, Mid-State Elect .......... 203-265-9900 
FL Altamonte Springs, Pioneer ........... 305-834-9090 
FL Deerfield Beach, Pioneer Elctrns. ..... 305-428-8877 
FL Winter Park, Milgray Elctrns. .......... 305-647-5747 
GA Atlanta, Milgray ....................... 404-393-9666 
GA Norcross, Pioneer Elctrns. ............ 404-448-1711 
IL Elk Grove, Pioneer Elctrns. ............ 312-437-9660 
IL Hoffman Esiates, Inter Comp ...... ' ... 312-643-2040 
IN Indianapolis,Advent .................. 317-872-4910 
IN Indianapolis,Pioneer/IN .............. 317-849-7300 
IA Cedar Rapids, Advent ................ 319-363-0221 
KS Overland park, Milgray Elctrns. ........ 913-236-8800 
MD Bensville, Resco/Wash ............... 301-937-9100 
MD Gaithersburg, Pioneer .......... . . . . .. 301-921-0660 
MD Rockville, Milgray Elctms. ............. 301-466-6400 
MD White Marsh, Resco Washington ..... 301-529-0500 
MA Burlington, Milgray Elctrns ............. 617-272-6800 
MA Lexington, Pioneer Elctrns ............. 617-881-9200 
MA Wilmington, J.v. Elctrns ................ 617-273-4300 
MA Woburn, 1st Frequency ............... 617-935-3885 
MI Farmington Hills, Advent EIec, ........ 313-477-1650 
MI Uvonia, Pioneer Elctrns. .............. 313-525-1800 
MI Uvonia, RS Elctrns ........... " ....... 313-525-1155 
MN Bloomington, NWR ............ . . . . . .. 612-854-7329 
MN Hibbing,NWR Elec .................... 218-262-5228 
MN Minneapolis, Stark Elec. . ............. 612-332-1325 
MN Minnetonka. Pioneer .................. 612-935-5444 
MO St Louis, Ric-Ironics .................. 314-576-9816 
MO St Louis, Olive Elctrns. ............... 314-426-4500 
NJ Berlin, GCI ............................ 609-768-6767 
NJ. Marlton, Milgray Elctms. ....... . . . . . .. 609-983-5010 
NJ Ml Laurel, PAC. Elctrns. .............. 609-387-3549 
NJ Pinebrook, Pioneer Elctrris. . . . . . . . . . .. 201-575-3510 
NM Albuquerque, Sterling Elect. ........... 505-884-1900 
NY Binghamton, Pioneer Elctrns. ......... 607-748-8211 
NY Fairport, Pioneer ........ , ............. 716-381-7070 
NY Farmingdale, Milgray Elctrns. . . . . . . . .. 516-420-9800 
NY Pitlsford, Milgray ........ " .......... " 716-385-9330 
NY Woodbury, Pioneer Elctrns. . ........ _. 516-921-8700 
NC Charlotte, Pioneer Elctrns. , .......... " 704-527-8188 
NC Raleigh, CenturY Elctrns. .............. 918-872-2203 

OH Cleveland, MilgrayElctrns. ............ 216-447-1520 
OH Cleveland, Pioneer Elctrns. ........... 216-587-3600 
OH Dayton, Pioneer Elctrns. " .. " ........ 513-236-9900 
OH Maumee, AS Elec. .................... 419-893-0721 
OK Oklahoma City, Aadio Inc. ............ 405-789-0741 
OK Tulsa, Anair ........................... 918-252-5781 
OK Tulsa, Radio tnc. ...... ""............ 918-587-9123 
OR Hillsboro, Wyle Distr. Grp. ............. 503-64Q-6000 
PA Horsham,PioneerElctrns. ............ 215-674-4000 
PA Norristown, Century Elec. ............. 215-631-5400 
PA Pitlsburgh, Pioneer EIc1ms. ........... 412-782-2300 
TX Austin,Altair ............ "" .......... 512-837-4970 
TX Austin, Pioneer ............ .. .. .. .. ... 512-835-4000 
TX Austin, Wyle Dislr. .. .... " .. .. .. .. .... 512-634-9957 
TX Dallas, Pioneer Elctrns. ............... 214-386-7300 
TX Houston, AHair ........................ 713-462-3029 
TX Houston,ForceEIec. ........ " ....... 713-561-8644 
TX Houston, Pioneer .................. ". 713-988-5555 
TX Houston, Wyle Laboratories .......... 713-879-9953 
TX Irving, Force Elec. .................... 214-438-5700 
TX Richardson,AHair ..................... 214-231-5166 
TX Richardson, Wyle Electric ............. 214-235-9953 
UT San Lake City, Standar,fSupp ......... 801-486-3371 
UT Sen Lake City, Wyle Distr. Grp ......... 801-974-9953 
VT Richmond, Sterling Elect. ............. 804-226-2190 
WA Bellevue, Wyle Distr. Grp. ............. 206-453-8300 
WA Kent Pyramid Elec. .. .......... _ .. .... 206-872-5800 
Wt Milwaukee, Marsh Elect .............. 414-475-6000 
Can' Burnaby, BC, R-A-E Ltd / Camgaard .. 604-291-8866 
Can Edmonton, ALB., Cardinal Elec. ....... 403-483-6266 
Can Montreal, PQ, Preleo Ltd. . . . . . . . . . . . .. 514-389-8051 
Can Oakville, ONT., LA Varah Ltd. ........ 416-842-8484 
Can Willowdale, Ontario, Electro Sonic .... 416-494-1666 

MTS SYS., Box 24012, Minneapolis, MN 55424, Tel: 612-
937-4000, Telex: 29-0521; Empl.: 1100; Sis. Mgr: J. Beal 

MU-DEL ELECTRONICS, INC. 2426 Linden Lane, Silver 
Spring, MD 20910-1288, Tel: 301-587-6087, Telex: 
292038; FSC No.: 31563; Empl.: 8; sis. Mgr: Heinz E. Blum 

MUELLER ELEC. CO., 1583 E 31st Sl, Dept 20, 
Cleveland, OH 44114, Tel: 216-771-5225; EmpL: 156; SIs. 
Mgr.: J. E. Wisneski: ............ " ........ C.1468-1472 

Local Sales Offices & Reps 
AZ Phoenix, The HeaHh Grp .............. 602-247-9091 
CA Cambell, Olsheski & Assoc. Inc. ......• 408-378-6003 

CA Downey, Ungar Sis. Assoc. ........... 213-923-1467 
CA Gardena. Ungar Sis. Assoc. ........... 213-538-2811 
CA W. Covina, Ungar Sis. Assoc .......... 213-339-1052 
CO Colorado Springs, Norris & Warren ... 303-576-8897 
FL Tampa, Palm State Mklg.lnc .......... 813-888-6316 
GA Stone Mountain, MIg. SIs. & Mklg. Serv. 

......... : .............. , . . . . . . . .. . . ... 404-469-5862 
IL Libertyville, Raymond Klipp Assoc. .... 312-367-4676 
IN Indianapolis, John Sukup, Inc. ......... 317.253-5501 
KS Shawnee Mission, Microtronics Inc .... 913-262-1444 
MA Lynn, Keene SIs. Co., Inc. .. ........... 617-595-2300 
MI Ferndale, Hitltronics Inc. " ........ " .. 313-398-5556 
MN Minneapolis, Boerger & Assoc. ........ 612-580-3435 
MS Jackson, MIg. SIs. & Mklg. Serv ........ 601-922-8118 
MO Sl Charles, Microtronics Inc ........... 314-846-8500 
NJ Medford, Champion Elec. Sis. Co. ..... 609-983-0932 
NJ Rockaway, RO.I. Sis. Co. . ............ 201-627-8879 
NY webSter, Richard W. Bienek Assoc. ... 716-872-0387 
OR Portland, Jud LeBrun Co., Inc. ......... 503-244-6805 
PA Pittsburgh, F. P. Yarussi Co. . ......... 412-221-1717 
SC Fl Lawn, MIg. Sis. & Mktg. Servo ...... 803-872-4454 
TN WMe House, Mfg. Sis. & Mklg. Serv ... 615-672-4498 
TX Dallas, J. J. SIs. Co. ................... 214-328-9739 
Can Markham, Ontario, LenBrook Elctrns. .. 416-477-7722 

M_ U. INC. P.O. Box 1007, Oceanside, CA 92054, Tel: 619-
757-7576 

MUIRHEAD, 1101 Sriston Rd., Mountainside, NJ 07092, Tei: 
201-233-6010, Telex: 13-8275; FSC No.: 03980; Empl.: 60; 
Sis. Mgr: Martin Wargon 

MULTI-AMP CORP. TOO, 4271 Bronze Way, Daltas, TX 
75237, Tel: 214-333-3201, TWX: 910-881-9052; Empl: 
400; Sis. Mgr.: Robert D. Libbey 

MULTICORE SOLDERS, Canliague Rock Rd. Weatbury, 
NY 11590, Tei: 516-334-7997, TWX: 510-222-5185; EmpL: 
1000 

MULTI-PLATE CO., 'INC. 2362 Lu Field Rd., Dallas, TX 
75229, Tel: 214-243-1557; Empl.: 50; Sis. Mgr: Keijh E. 
Piersall 

MULTI'PRODS, INTL, 218 Little FailS Rd. P.O. Box 238, 
Cedar Grove, NJ 07009, Tet: 201-239-8183, Telex: 
219289; Empl.: 25; Sis. Mgr: LeRoy Gray 

." ............ " .. " .... A.1135, 2202-2203; 001728 

MULTI-PLATE 
COMPANY, INC. 

A custom manufacturer of 
sophisticated printed circuitry 

• prototype Be pre-prodUction quantities 
• multi-layers up to 20 + layers 
• surlace mount technology 
• high-temperature substrates 
• commercial and miltitary 

Recipient of the Texas Instrument s Semiconductor 
Group TOP VENDOR award 1981.1982 and 1983 1 

MULTI-PLATE COMPANY, INC. 
, __ , when only penect boards will do 

2362 Lu Field Rd. Dallas, Tx. 75229 

214/243-1557 
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MULTI 

Local.Sa/es OHlces & Reps 
Erickson SIs., Inc. 

AI- Huntsville, Eletms Mlrs. Agts .••......• 205-830-4030 
~ Scottsdale, Semi Sys., Inc. ............ 602-991-1151 
AR Uttle Rock, Erickson Sis., InC. ...... , .. 501 C225-7379 
(SA Campbell, Kottmeier AssocS. .. :....... 406-866-5153 
CA Temple City, NMC, Inc: , .....•... , ..... 81~HI958 
Fl Ceral SpringS. PC EIctm. Sis. .. ... : ... 305-755:-3980 
GA ; Allanta; Eletm. Mlrs. AgIs. ...... c" .. ... '404c529-0S30 
IL Chicagc, Escc Assocs. ............ ... 31.2· 763-:0BQO 
IN Frankfort, e.S EIctms. Sis ........... , .. 317-65!H874 
KS.· Qverland Park, Electrj,eep ....... !. ..... 9130-649-2166 
LA . Clialmeite; Erickson SIs.; Inc. .. .. , .... " 504-271-1976 
MD CQlumbia, Eastem Tech. CQrp .......... 301-995:-0202 
MA Norwood, Mac Innis CQ..' 617-762-6090 
MI . Jenisoo\, RC. Nordstrom & CQ ....... , 61 &,457-5762 
MI Southfield, R. C. Nordstrom.& Co ...... 31a:559-7373 
MN St Paul, Proud IndS: ........ ...... .... 612-646-9428 
NJ Cedar Grove, Legtonics Assocs .. '.; ... 201-239-4~ 
NC Raleigh, Elctrns. Mfg. Agt ............... 9111:781-4139 
OH Cleveland, Jim Finnegan & CQ' .: :'. . .. 216-238-5905 
OK Oklahoma City, Erickson Sis, Inc. .. .... 405:-682-2947 
OR Portland, Eltech ....................... 503-236-0805 
PA Albrightsville, Centurion Linear ........ 717-722-0166 
.TN Knoxville, Elctm, Mlrs. AgIs. ...... : ..... 615:-966-1286 
TX Austin, Erickson SIs., Inc. .............. 512-445-2952 
TX Dallas, Erickson SIs.; Inc. . .. ,.......... 214-7311-5833 
TX Houston, Erickson Sis. Inc. '. . . . . . . . .. .. 713-980-9606 
WA Bellevue, Efteeh ...................... 206-643-4330 

MULTITECH ELCTRNs. INC., 195 W. EI CaminoRea~ 
Sunnyvale, CA 9408'6; Tel: 408-773-6400, Telex: 176004 
MAC SUVL; Sis. Mgr:: James Tseng . 

MULTI-TECH INOS" 64 S. Maln St, P.O. Box A, Marlboro, 
NJ 07746, Tel: 201-431-0550; Empl: 40; Sis. Mgr: James 
LBemard 

MULTI-TECH SYSTEMS, INC., 82 Second Ave. SE., New 
Bdghton, MN 55112, Till: 612-831-3550, TWX: 910-583-
3610; Empl.: 65; SIs. Mgr:: Thomas Heimerman; Dist. Mgr: 
Peter Hanlon ,'. . 

. MULTI-TRONIX, 3210:J;erry Dr, Toledo, OH 43613, Tel: 
419-472-3360; Sis. Mgr: K.L Schepler 

MUL TIWIRE DIV., KOUnl9rgeO Corp, 10 Andrews Rd., 
Hicksville, NY "'801, Tel: 516-938-2000, TWX: 510-2230-
0639; Empl.: 800 

MUL TIWIRE NE, KolimorgeO, 41 Simon St, Nashua, NH 
03061, Tel: 603-889-0063; FSC No.: 60490; Empl.: 165; , 
Sis. Mgr.: Paul Lavigne 

MUPAC, 10 MupacDr., Brockton, MA 02401, Tel: 617-588-
6110, TWX: 710-345:-6458; EmpL: 100 .' . ' 

Local Sales OHices & Reps 
AL Huntsville, Macro Mktg:' Assocs., Inc. .. 205-8630-9630 
f\Z. Tempe, Trembly Assocs ............... 602-967'2058. 
AR Ricnardson, Lear Assocs.; Inc. ........ 214-231-5388 
CA San Diego, Hadden Assocs. Inc. ...... 619-565,9444 
CA Santa Clara; DC Elctrns. ......... ,., .. 406-98Q-1199 

. CA West C?vina, Mupac - West CQast 011. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .213-960-3042 

co Lakewood, Trembly Assocs. . ........ . 
FL Orlando, Currie, Peak & Frazier ....... . 
IL Addison, Engrd Sis. .. .............. .. 
IN 
MD 
MA 
MI 
MN 
MO 
MO 
NV 
NJ 

Fort Wayne, Hoyle Assoc. . ........... . 
Baltimore, Rep-Tron ................. .. 
Wayland, Daner-H",yes, Inc. . .. , ....•.. 
Northville, Micro Sis. Corp. . .......... . 
Minneapolis, L F. Green Assoc: ...... . 
~Iue Springs, CheSco .......... : .... .. 
St Charles, Chesco .................. . 
Las V.~, Trembly Assocs. ....•..... 
Woodcliff, J. Fried &,Assocs .......... . 

NM Albuquerque, Trembly Assoc. . ....... . 
NY Greai Neck, F & f Metro, Inc. .. ...... . 
NY Syracuse, Labtronics ...... : ......... . 
NC . Cary, Engin_ing Dvcs. ......... ,.. .. . 
NC 
OH 
OH 
PA 
PA 
TX 
TX 
TX 
UT 
WA 

Greensboro, CUrrie, Peak & Frazier .. . 
Dayton, Micro SIs. Corp. . ............ . 
N. Olmsted, Micro Sis. Corp. . ........ . 
King 01 Prussia, RJ.I. .. .............. . 
Norristown, RJI ...... : .............. .. 
Austin, Lear Assoc. .. ................ . 
Houston, Lear Assoc. .. .............. . 
Richardson, Lear Assocs. . ........... . 
Saft Lake City, Trembly Assocs. ...... . 
Bellevue, Comtec .................... .. 

3030-233-9544 
305:-855:-0643 
312-832-6426 
219-485:-6433 
301-799-7490 
617-655-0888 
313-459-1670 
612-571-6666 
816-229-1404 
314-946-6677 
702-369-8700 
201-391-6792, 
505:-266-8616 
516-482-4080' 
315-455-7914 
510-920-0632 
919-373-0380 . 
513-433-8171 
216-734-3080 
215:-265-5211 
215:-631-1414 
512-450-1059 
713-486-7893 
214-231-5386 
801-486-5292 
206-4530-1188 

'-
Manufacturers and Sales Offices Directory 

I!'!iD ERIE I 
MURATA SRIE NORTH AMERICA,INC. 

MURATA EI'IIE NORTH AMERICA, INC., 1148 
. Franklin Rd, S.E- MarieHa, GA 30067, Tel: 404-952-9777, 

Telex: 54-2829, TWX: 8r0-766-1531; Empl.: 1800; Sis. 
Mgr: Jack Driscoll; Dist. Mgfl Kenneth O'Connor ' 
..... Ao1002, 1136-1139,1396-1397/1582, 1616-1617; 

1907-1909,1990,2030-2031; 2089,2205; 001028" 
, 1729 

Local Sales OffIces & Reps 
AL Huntsville, Jack W. Harvey & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205:-536-4414 
f\Z. 'Scottsdale, Murata Erie N. America .... 802-941-2667 
CA Los Altos; Recht Assocs.: ............. 415:-964-6321 
CA Santa Ana, Murata Erie North America " 

· ........................ , . .'.. . . . . . . . .. 714-835:-4822 
FL Laud<!rhill, Innovative Mktg., Inc. ....... 305:-485:-6669 
FL 'Mailland, Murata Erie NOrth America .. 305:-644-0954 
GA Marietta, Murata Erie N. America ...... 404-952-9777 
IL Des Plaines, Murata Erie North America 

· '" .. .. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . ... 312-297-5580 
IN 

IN 
IN 
KY 
MP 

Fl Wayne, Murata Erie North America 

IndianapoUs, Jack Harvey & Assocs. .. 
Kokomo, Jack Harvey & Assocs. ..... . 
Prospect, Jack Harvey & Assocs. , ... . 
CQlumbia, Murata Erie North America 

MA Wakefield, Murata Erie North America, 

219-464-1528 
317-872~1031 
317-453-4260 
5Q2-226-41oo 

301-992-6612 

....................................... 617-245-7880 
MI Southfield, Jack Harvey & Assocs: .... 3130-569-4477 
~N Plymouth, Murata'Erie NOrth America 

......................... , ............. 612-553-1594 
NJ Springtield, Radix ............ ,:....... 201 .. 467-4970 
NC Greensboro, Murata. Erie North America 

OK T~I~~' M';;lii~ 'E;;;; Nc;rth'A;';';;;~ ·I~~." 919-299-1905 

.......................................... 918-254-8668 
OK· Tulsa, Murata Erie N. America .•...•.. 916-254-8668 
OR 13eaverton, CarusO & Northcutt, Inc.' ... 5030-646-4973 
TN Knilxville, Jack Harvey & Assocs. ..... 615-524-7057 
TX Austin, Murata Erie North America, Inc. 

512-451-8488 
TX Richardson, Murata Erie North America 

...................................... , 214-236-6211 
WA Bellevue, Caruso & Northcutt,.Inc. .... 20&,454-9699 
Can Mi.ssissuaga,.Ont, Murata Erie North America, Inc. 

..•.... : ... :., ... ; ... :: ................... 416-676-9464 

Local Oistrjbu~· , 
'At HuntSville, Arrow Elctrns. ...... :...... 205:-837-6955 
AL Huntsville, Electro-Wise, Inc ........... 205:-830-4764 
f\Z. Phoenix,Rv' Weatherford' ............ 602-272-7144 
f\Z. Tempe, Airow Elctrns. ........... '~ .... 602-701-7500 
f\Z. Tempe; Shelley Eletrns. ............... 601-894-2058 
f\Z. Tempe, Time Elctms. .................. 602-967-2000 
CA Anaheim, RV. Weatherford CQ' ....... 714-54H1981 
CA Anaheim, Time Elctrns. ...... , ........ 714-937-0911 
CA Belmont, Varitech Elctrns. ............. 415-5930-3300 
CA Chatsworth, Arrow Eletrns ............. 213-701-7500 
CA Chatsworth)?iplomat Elctms. ......... 213-70Q-87oo 
CA Chatsworth, Shetley Elctms. ... . . . . . .. 213-996-3333 
CA Chatsworth, Time Eletrns. ............. 616-996-7200 
CA Costa Mesa, Diplomat Eletrns. ......... 714-549-6401 
CA Englewood, Newark Elctms. .......... 214-676-0441 
CA: Fullerton, Pyramid .................... 714-773-0781 

'CA Garden Grove, Ind~ctive Prods. Inc. ... 714-892-7749 
CA . Gardan Grove; Natl. capac~or Supp. .. 2130-596-9611 
CA Glendlale. R.V. Weatherfprd CQ' : ...... 2130-849-3451 
CA Inglewpod, Newark Elctms. .... . . . . . .. 2130-676-0441 
CA Mountain View, Shatly Ek;:Ims ......... 415-969-1820 
CA Newport Beach, Arrow Elctms ......... 714-851-8961 
GA .. Pomona, R.v. Weathertord Co.. ......... 714-623-1261 

. CA Sacramento, Arrow Elctms. ........... 916-925:-7456 
OA San Diego, Arrow Eletms. .............. 714-565-i1800 
CA San Diego, Diplomat Elctrns. .......... 619-292-5693 
CA San Diego, R.V. Weathertord CQ ........ 714-695:-1700 
CA San Diego. Shelley Elctms. ........... 619-453-7133 
CA' San Diego, Time Elctrns ............... 619-586-1331 
CA San Jose, Shelley Elctrns. .. ,... .... ... 818-998-3333 
CA Santa Barbara, R. V. Weatherford .•..•. 805-965-8551 
CA Santa Clara, IntL Standard Comps. .... 406-496-0411 
CA Santa Clara, Pyramid Elctins. Supp .... 406-727-9810 
CA Sunnyvale, Acacia Sis. ................ 406-745-7200 
CA Sunnyvale, Arrow Eletms. . .... :....... 406-745:-6600 
CA Sunnyvale, Capsco .......... : ........ 406-734-3020 
'CA ; Sunnyvale, Diplomat Elctms: :......... 406-734-1900 
CA Sunnyvale, R.V. Weatherford CQ' ...... 406-738-6694. 
CA Sunnyvale, Time Elctrns. ........... ,.. 408-734-9888 
CA Torrance, Time Eletms. ., ............. 213-320-0680 
CA Tustin, Arrow Eletrns. ... :............. 714-836-5422 
CO Aurora, Arrow Elctms. ................. 303-696-1111 
CO Boulder; Shelley Elctrn.. .............. 303-442-2718 
CO Denver, Newark Eletms. .............. 303-423-7941 
CO Denver, R.V. Weath!>rford Co. .......... 3030-426-6900 
CO Englewood, Time Electrns. ............. 3030-850-7701 
CO Lakewood, Acacia SIs. ................ 3030-232-2882 
CT Chesire, Time Elctrns. ... 203-271-3200 
CT Danbury, Diplomat Elctrns. ............ 203-797-9674 

CT Orange; Milgray Elctms. .............. 263-795-0711 
CT Wallingford, Arrow Elctms. ...••....... 203-265:-7741 
CT Wallingford, Cronin Elctms. ........... 2030-265:-3134 
FL Clearwater, Diplomat Elctrns.· ......... 813-4'13-4514 
FL Fort Lauderdale, Arrow Eletms. ....... 305:-776-7790 
FL Fort Lauderdale, Diplomat EIctms. ..... 305-974-8700 
FL Ft Lauderdale; Newark EIctms. ....... 305-587-2372 
FL Ft Laudard81e, TimeEletrns. .......... 305-'974-4800 
FL • Ortando, Time Elctms. ...... , .,: .. .... 305:-841-6565 
Fl Palm Bay, Arrow Elctrns. ................ 305:-725:-14B<! 
FL Tampa; Newark,ElCtrns. , .............. 8130-872'5616 
FL Tampa; Shelley Elctms: ... ,........... 8130-1!84-0946 
FL Winter Park, Milgray Elctrns. .......... 305:-647-5747 
GA Atlanta, Milgray Elctms. ............... 404-3930-9666 
GA Atlanta, Spectrum Elctms. ............. 404-449-4643 
GA Atlanta, Time Eletrns. .............. ; :. 404-351-3545 
GA Norcross, Arrow Eletrns. :............. 404-449-6252 
.GA. Nor!:f~s, Diplomat Elctrns. ........... 404-449-4133 
GA Norcross, NeWark EIctms. ...... '. : .... ·404-446-1300 
IL Aurora, Newark Elctrns. ............... 312-644-1988, 

. IL Bensenville, Diplomat Elctms ..•. : ..... 312-595:-1000 
Il Bensenville, Milgray EIctms. ........... 312-350-0490 
IL Chicago, Bellinds. .................... 312-982-9210 
IL Chicago, Newark Elctms. ............. 312-636-4411 
IL Qakbrook, Newark Elctms. ............ ' .. 312-789-3130 
IL RcisI!monl Advent Elctms. ............ 312-297.,6200 
IL Schaumburg, Arrow Elctms. .......... 312-397-3440 
IL Skokie, Kellner Elctrns. ............... 312-677-1120 
IN Indianapolis, Advent Elctrns. ........... 317-872-4910 
IN Indianapolis, Arrow Elctrns. ........... 317-243-9353 

·IA Bettendorf, Newark Eletrns ............ 319-359-1341 
IA Cedar.Rapids, Advent Elctrns. Inc. .... 31'9-363-0221 
IA Cedar Rapids, Arrow Elctrns. .......... 319-395-7230 
KS Overland Park, Milgray Elctrns. ........ 9130-236-8800 
MD Bettimore, Arrow Elctrns. .............. 301-247-5200 
MD Beftsville; ReSco ...................... 301-937-9100 
MP CQlumbia. Diplomat Elctms. ........... 301-995-1226 
MD Columbia, Time Eletrns ................ 301-964-3090 
MD Rockville, Milgray Elctrns. ............. 301-466-6400 
MD WhHe Marsh, Resco ............ :..... 301-529-0500 
MA BurKngton, Milgray Elctrns ..•... :...... 617-272-6800 
MA Needham, CioniA Elctms. .... ,........ 617-449-5000. 
MA Woburn, Arrow Elctms. ............... 617-933-8130 
MA Woburn, Diplomat Eletrns .............. 617-935:-6611 
.MA Woburn, Time Elctrns ................. 617-935:-8080 
MI Ann.Arbor,Arrow Elctrns. .......... , ... 313-971·7220 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Grand Rapids, Arrow !:letrns. ......... 616-243-0912 
MN Bloomington, Time ElCtms. . .....•.... 612-944-9192 
MN Edina,ArrowElctms .................. ,. 612-630-1800 
MN Hopkins, The Joal CQ' ........ .. .. .... 612-935-6202 
MN Minneapolis, Newark Elctms. ......... 612-331-6350 
MO St.Louis, Arrow Elctrns ................. 314-567-6888 
MO Sl Louis, Time Elctrns. ....... .'~ ...... 314-391-6444 
NH 'Manchester, Arrow Elctms. . .. . ... . . .. 8030-666-6968 
NH Salem, Cronin Elctrns. ...... :......... 603-896-4440 
NJ Cherry Hill, Diplomat Elctms. ...... : ... 609-751-0440 
NJ Fairfield, Arrow Elctrns. . •............. 201-575:-5300 
NJ MarRon, Arrow Eletms. ................ : 606-596-8000 
NJ Moorestown, Arrow Elctms. ... ;....... 809-235-1900 
NJ Rockaway, Tonar Inds ........ , ..... " .. 201-586-9000 
NJ Springtield, Newark Elctrns. ........... 201-376-9500 
NJ Totowa, Diplomat Eletrns. .............. 201-785-1830 
NM Albuquerque, Arrow Elctms. .......... 505-243-4566 
NY Bohemia. Shelley Elctms. ............. 51'6-567-7751 
NY Buffalo, Newark Elctrns. ...... : . . . . . .. 716-892-4321 
NY Farmingdale, Arrow Elctrns. ........... 516-2930-6363 
NY .Farmingdale, Milgray Elctms. ..•... '. .. 516-420-9800 
NY Hauppauge, Arrow Elctrns. ............ 516-231-1000 
NY Hauppauge, Time Elctrns. .............. 516-273-0100 
NY Liverpool, Arrow Elctrns ............... 315:-652-1000 
NY Liverpoo~'Diplomat Elctrns ............ 315-652-5000 
NY Lynbrook, Varitech Elctrns. ; ............ 516-593-9300 
NY Melville, Arrow Elctrns .................. 516-391-1465 
NY Melville, Diplomat Eletrns. ....•........ 516-454-4600 
NY Pittsford, Milgray Elctms. .............. 711,365-9330 
NY Rochester,Arrow Elctrns. .............. 716-275-0300 
NC Charlotte, Elctm. Mktg. CQrp. .......... 704-394-6195 
NC . Raleigh, Arrow Elctms. .: .............. 91.9-876-3132 
NC Raleigh;Resco/Raleigh .............. 919-781,5700 
NC Winston-Salem, Arr.ow Elctrns. ........ 919-725:-8711 
OH 'Centerville, Arrow·Elctrns. ............. 513-435-'5563 

. OH Cleveland, Milgray Elctrns. ' ............ 216-447-)520 
OH 'Clevelatld, New&rk Elctms. ', .......... 216-361-4700 
OH Columbus, Elctni. Mktg. Corp. ......... 614-299-4161 
OH Columbus, Newark Elctrns. ........ . .. 614-451-0002 
OH Hjghland His.; Elctrn. Mktg. CQrp ....... 216-442~3441 

(?HH Kettering, Electronic Mktg. CQrp. ...... 513-439-4711 
u Solon, Arrow EJ¢tms. ................. 216-246-3990 
OK Tulsa, Arrow Elctrns. ........... . j ••• ; .'. 918-665:-1700 
OR Lake Oswego, Moore Elctms. ...... > ... 5030-664-3100 
OR Portland, Newark Elctms: .............. 503-257-0741 
OR Portland, Time Elctrns. ............... :. 503-684-3780 
OR Tigard, Arrow Elctrns. .................. 5030-664-1690 
PA Broomal~ Time Elctrns .. ; ............. 215:-359-1200 
PA Monroeville, Arrow Eletrns. .. 412-856-7000 
PA Versailles, Newark Elctrns. ; ............ 412-834-8504 
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.. 
Manufacturers and Sales Offices Directory 
TX Addison, RV. Weatherford Co. ..•..•.. 214-931-7333 
TX Austin, Arrow EIcIms. .......•........• 512-835-4180 
TX carrollton, Arrow EIc1rns. . • . . . . ... . . . .. 214-380-6464 
TX Dallas, Arrow EIc1rns. ..•.............. 214-3!I6-7500 
TX Dallas, DIplomat EIcms. ......•......•. 214-980-1888 
TX Dallas, Milgray EIc1rns. ................ 214-248-1603 
TX Garland, Newark EIcIms. ...• . • • • . • • .. 214-494-5911 
TX Houston, Arrow EIcIms. •.............. 713-530-4700 
n< Hous!orj1, Force EIc1rns. •.............. 713-561-8644 
TX Houston, R.V. Weatherford Co ....•...• 713-688-7406 
TX Irving, Force EIcIms. ..•••....•........ 214-438-5700 
TX Austin, Diplomat Elctms. ............... 512-452-5254 
UT Salt Lake CRy, Arrow EIc1ms. •...•.... 801-539-1135 
VA Richmond, Arrow EIcIms. ............. 804-282-<l413 
WA Bellevue, Arrow Elc1rns. •.............. 206-634-4800 
WA Bellevue, Time Elc1rns. .•..•.......... 206-641-3640 
WA Seattle, RV. Weatherford Co. . . . . . . . .. 206-575-1340 
WI oak Creek, Arrow Elctrns.. . . . . . . . . . . .. 414-764-6800 
can Mississauga, Ont, Prelco Elc1ms. ..... 416-678-0401 
Can Montreal, Quebec, Future EIc1ms. ..... 514-694-7710 
Can Nepean, Ont, Preico EIc1ms. .......... 61.3-726-1800 
Can Ottowa, Onl, Carsten EIctms .....•.... 613-729-5136 
Can Scarborough, Ont, Carsten EIc1ms. ... 416-751-2371 
Can St Laurent Quebec, Carsten EIctns. .. 514-334-6321 

MURATA ERIE NORTH AMERICA, INC. 5 Fraser Ave., 
Trenton, ON, Canada K8V551. Tel: 613-392-2581 

MURATA MFG. CO., LTD., 26-10-2-chorne-Tenjin, 
Nagaoka-Kyo-Shi, Kyoto, Japan, Japan, Tel: 075-951-
9111. Telex: J64270; Ernpl:. 2000; Sis. Mgr: O.Olska 

MU~HIE\..D CO., Div. Borneo, Inc., 121 Madison Sl, P.O. 
Box W. Malden, MA 02148, Tel: 617-321-4410; FSC No.: 
22780; Empl.: 10; SIs. Mgr: Mark Standley . 

MVP ELCTRNS-, 1161 N. Tustin, Orange, CA 92667. Tel: 
714-639-9246, Telex: 676401; Empl: 4; SIs. Mgr: M. 
Vander Plaats .................................. 001012 

MWS WIRE INOS-, 31200 Ceder Valley Dr. Westlake 
Village, CA 91362, Tel: 818-991-8553, TWX: 910-336-
1689; FSC No.: 51668; Sis. Mgr: M. D. McClure 
........................................... Co1864-1865 

MVLEE DIGITAL SCIENCES, 155 Weldon' PkWy. 
Maryland Heights, Me 63043, Tel: 314-567-3420; Empl.: 
100; Sis. Mgr: G. Graves 

NAE, 69 Bennett St, Lynn, MA 01905, Tel: 617-598-4800, 
TWX: 710-334-0254; FSC No.: 51182; EmpL: 100; SIs. 
Mgr: Rick Kassiotis; Dis/. Mgr: Ellen Madden 

NAMCO CONTROLS, An Acme-Cleveland Co. 7567 
Tyler Blvd. Mentor, OH 44060, Tel: 216-948-9900, Telex: 
24-1566; Empl.: 200; Sis. Mgr: Jon Slaybaugh, 
V.P.!SaIes-Mktg. 

NAMeD-LEUZE, A Namco Controls Affiliate Co. 7567 
Tyler Blvd. Mentor, OH 44060, Tel: 216-948-9900, Telex: . 
24-1566; SIs. Mgr: Jon Slaybaugh, V.P.!SaIes-Mktg. 

NAMIKI PRECISION JEWEL CO. LTD. 15 Warren 
Street, Heckenseck, NJ 07601, Tel: 201-343-3080, TWX: 

. 710-990-1273; FSC No.: 201-343-3'172 

NANMAC CORP" 9 Mayhew St, Framingham, MA 01701, 
Tel: 617-872-4811; Empl.: 32; Sis. Mgr: G., Nanigian; Dist. 
Mgr: J. Manigian 

NANO PULSE INDUSTRIES. 440 Nibus SI" Brea, CA 
92670, Tel: 714-529-2600, Telex: 91 0-997-<l422; FSC No.: 
57222; Sis. Mgt: Michael J. Schubert 
.............................. A.1546-1549,2206-2207 

Local Sales Offices & Reps 
CA Mountain View, West Mark Assocs. ... 415-969-1700 
CA San Diego, 02 Sis. Inc. ................ 619-560-6266 
CO 'Arvada, Delconec, Inc ................. 303-422-7023 
MA Sharon, CumrningsAssocs ........ , ... 617-764-5600 
MN Eden Prairie, Aldridge Assocs. ........ 612-994-6433 
PA Newtown, Yax Assocs. .•............. 215-860-2540 
pA Waterford, Becon Elc1rns. ............. 814-796-2361 
TX Houston, Milco Mktg: ... .. .. .. .. . .. ... 713-723-5003 
WA Redmond, Electronics Northwest, Inc. 

.. .. .. . .. . . . . . . .. . . . . .. . . . .. .. .. . . . . . .. 206-683-1959 

NARDA MICROWAVE CORP. 435 Moreland Rd, 
Hauppauge, NY 11788, Tel: 516-231-1700, TWX: 510-
221-1667 

NASHUA CORP. 44 Frankln Sl, Nashua, NH 03061, Tel: 
603-680-2888, Telex: 943406; SIs. Mgr: Chel Mieicarz 

NATEL ENGAG. CO., INC. 4550 Runway Sl, Simi 
Valley, CA 93063, Tel: 805-561-3950, TWX: 910-494-1959; 
Empl.: 95 ..............•.................. A.1694-1685 

NATIONAL BERYlLIA CORP. Greenwood Ave., HaskeI( 
NJ 07420, Tel: 201-639-1600, TWX: 710-988-5363; Empl.: 
200 

Distributor 

NATIONAL CAPACITOR, 11731 Markon Dr., Garden 
Grpve, CA 92641, Tel: 714-892-7749, 213-598-9611, 800-
854-2451, TWX: 910-596-1316 .................. A.1127 

NATIONAL CONTROLS CORP. 931 N. CUPage Ave., 
Lombard, IL 60148, Tel: 312-932-6900; EmpL: 250; Dis/. 
Mgr: Cy Pfeifer 

NATIONAL ELECTRIC CABLE, 16566 S.W. 7200 Ave., 
Portland. OR 97224. Tel: 503-620-9400. Telex: 36-0963; 
FSC No.: 5P935; EmpL: 125; Sis. Mgr: Dick Sass 
........................................... Co1866-1867 

Local Sales Offices & Reps 
CA Hayward ............................. 415-765-1277 
CO Englewood ........................... 303-797-8448 
DE Wilmington ........................... 302-573-2525 
IL Elk Grove Village ..................... 312-593-8100 
OR Portland .............................. 503-620-9400 
TX Houston.. .. .. .. . .. .. .. . .. .. .. . ... .... 713-464-8555 

NATIONAL' ELCTAN. DISTAS. ASSN., 1420 
RenaisSance Dr. Sle. 211, Park Ridge, IL 60068, Tel: 312-
298-9747 

NATIONAL INFORMATION SVs, INC. 20370 Town 
Center Lane, Cupertino, CA 95014, Tel: 408-257-7700, 
Telex: 750031; SIs. Mgt: John Enyedy . . 

NATIONAL INSTRUMENTS, 12109 Technology Blvd., 
Austin, TX 78759, Tel: 512-250-9119, Telex: 756737 NAT 
INsr AUS;Empl.: 64; Sis. Mgr: Deve Aldrich; Dist. Mgt: 
John Purvis 

NATIONAL MICRONETICS, Route 28, West Hurley, NY 
12136, Tel: 914-338-0333, TWX: 510-247-8046; Empl: 
900; Sis. Mgr: P. K Riveni 

NATIONAL POWER TECHNLG., 2111 Howell Ave., . 
Anaheim, CA 112806, Tel: 714-937-1301, Telex: 910-591-
1893; EmpL: 85; Sis. Mgr: Harold Myers 
............................................ 001730-1732 

Local Sales Offices & Reps 
AL Delta, Gillum S1s., Inc. ................. 205-396-5731 
CA Canoga Park, Cummings & Assocs. ... ' 818-340-6035 
CA Palo Alto, Abbott Engrg. Co.. Inc. ...... 415-968-2265 
CA San Diego, Mesa Engrg. .............. 619-278-8021 
CO Denver, Gumrnings & Assocs. Mk\g. Inc. 

. . .. . . . . .. . . .. .. . .. . . . .. . .. . . .. .. . . . ... 303-455-6660 
FL Clearwater, Gillum Sis., Inc. ........... 813-531-2248 
FL largo, Gillum Sis., Inc ................. 813-531-2246 
FL Orlando, Gillum Sis., Inc ............... 305-657-2110 
KY Ft MitcheU, G. W. Thelen ............. 606-341-8181 
MD Randallstown, Beacon N<!r1h ... : ...... 301-655-2265 
MA Chelmsford, Encotronics' .. . . .. .. . . . . .. 617-256-4207 
NJ Berkeley Heights. Cambridge, Allen & Assocs. 

.. .. . . .. . . .. .. .. .. .. .. .. .. . . . .. .. .. . ... 201-464-0203 
NY Rochester, Fowler Beech Corp. ....... 716-586-0468 
OH Medina, G. W. Thelen ................. 216-723-,1293 
PA Hatboro, Jacobsen Assocs. ........... 215-674-2937 
PA Lebanon, Jacobsen Assocs.' .... : ..... 717-273-9746 
UT Salt Laka CRy, CummingS & Assocs. Mktg., Inc. 

.. ..................................... 801-263-6131 

NATION 
VA Fairfax. Beacon North ................ 703-591-1300 
VA Forest, Beacon North ................. 804-239-8486 
WA Bellevue, Underwood-Hanify .......... 206-451-8223 
WA Vancouver, Underwood-Hanily ...•.... 503-224-0583 
WI Greenfield, Olympic ................... 414-261-9294 

NATIONAL SEMICONDUCTOR CORP. 2900 KHer Rd., 
# 23-200, Santa Clara, CA 95051 

NATIONAL SEMICONDUCTOR 
OPTOELECTRONICS, 365 Jordan Road, Troy, NY 
12180-9396, Tel: 518-271-2100, TWX: 710-444-4962; 
Dis/. Mgr: Donna McLaughlin 

NATIONAL SEMICONDUCTORS, L TO. See Silonex 
Inc. 

NATIONAL SOLID. STATE DEVELOPMENT, INC., 
SeeNSD 

NATIONAL SONICS/XEATEX CORP. 250 Marcus 
Blvd, Hauppauge, NY 11787, Tel: 516-273-8600. Telex: 
14-4545; EmpL: 140; SIs. Mgr: John Kristolfersen 

NATIONAL-sTANDAAD CO., 601 N. 8th, Niles, M141112O, 
Tel: 616-683-8100, Telex: 25-6453, TWX: 810-270-3153; 
EmpL: 31 00; Sis. Mgr: J. L Dayton; Dist. Mgr: J. L Dayton 

NATIONAL TELEPHONE & ELCTRNS- INC. 2350 
N.W. 96 Avenue, Miami, FL 33172, Tel: .305-592-0551; 
EmpL: 50 

NATIONAL TEL-TAONIcs, S1eIe Road HiI( Meadville, 
PA 16335. Tel: 814-724-6440, Telex: NAn. TB.MEAD 91-
4405; Empl.: 250; Dist. Mgr: D. R Booth ....... Co1473 
Local Sales Offices, & Reps 

Ai.. Birmingham, Southeastern First Rep .. 205-967-7082 
CA Milpitas, Ward EIctrn. Pkg. .. . . . . . . . . .. 408-945-0420 
CA San Diego, CK Assocs. ............... 619-279-0420 
CA Santa Ana, Electrotechnic8i SIs. ...... 714-546-9305 
CO Denver, Donohue Sis. Co. ............ 303-455-1719 
CT Hamden, F. Manzi SIs. ................ 203-281-3534 
FL Kissimmee, Southeastern First Rep ... 305-646-)306 
FL Melboume, Southeastern First Rep ... 305-784-4723 
FL North Palm Beech, Southeastern First Rap 

· : .................................... : 305-644-3758 
GA Atlanta, Effective Mktg. ............ :... 404-948-6023 
GA Atlanta, Southetlstern First Rep ....•.. 404-393-2073 
IL Chicago, Electro-Mech Sis. Co: ....... 312-777-0554 
IN Columbus, Tech. Reps. ............... 812-376-9226 
IA Des Moines, Beams Co ............... 515-255-1148 
KS Shawnee Missiorl, Beams Co. ......... 913-631-0300 
MA Framington, Marathon Sis. ............ 617-875-3566 
MN Minneapolis, He~LRe SIs. ............. 612-661-6051 
MO St louis, Beams Co. .................. 314-569-1069 
NJ Cherry Hil( Ned Krouse Assocs.' ...... 609-42~3543 
NJ Nutley. Falk-Baker AssocS. . ."......... 201-861-2430 
NY Macedon, M. M. Hare Co .............. 315-966-3'1'42 
NC Raleigh, RepCo Mktg. ................. 919-787-7887 
OH Cleveland, Jim Finnegan & Co. ....... 216-238-5905 
TN Greeneville, Dimark ................... 615-639-0113 
TX Dallas, Allied Cornps. ................. 214-236-<l408 

, TX Houston, Allied Cornps. ............... 713-988-1600 
TX Hurst, Allied Camps. ........... :...... 817-589-<l456 
TX Round Rock, Allied Comps. ........... 512-244-1166 
UT SaK Lake CRy, Meridian Mktg. ......... 801-968-4177 
WA Bellevue, Panoco .... ,................ 206-454-2503 
can Hamilton, Ont. Cartwright & Southall Assocs. 

· .. . .. . . .. .. .. .. . .. . ... .. . .. .. .. . . . . ... 416-528-0294 
Local Distributors 

AZ Phoenix, Tri-Tek, Inc. ................. 602-995-9352 
CA Anaheim, Bisco In<!$. ................. 714-635-0380 
CA Haywood, Allied Elc1rns. .............. 415-467-5250 
CA Industry, ltal EIctrns. .. .. .. . .. . .. .. .... 818-968-8515 
CA Redondo Beech, Mark EIc1ms. ........ 213-772-2141 
CA San Jose, Bisco Inds. ........ ,........ 406-946-8980 
CA Santa Ana, Compu Svc ................ 714-546-5140 
CA Santa Ana, CR EIc1ms. ......... ."...... 714-556-2040 
CA Sunnyvale, Electronics Recs. .. .. .. ... 408-745-1420 
CO Arvada, Denver Wintronies ............ ' 303-431-7161 
CO Denver, CSID ......................... 303-292-9594 
FL Pompano Beech, Components South 

· .. .. . . .. .. . .. . .. .. . . . . . . .. . . .. .. . . . ... 305-971-0350 
IL Elgin, Allied Elctms. ................... 312-697-8200 
IL F~klin Park, Bisco Inds. .... ; ........ 312-451-1230 
IN Fori Wayne, Graham Elctm .. : ..... ;. 219-423-3422 
IN Indianapolis, Graham EIc1m. ...... .... 317-634-6202 
MA Burlington, Heilind Elctms. ............ 617-272-5610 
MA Lynn, Land Elctms. ................... 617-592-2220 
MN Fridley, VOyager EIcIms. Corp ......... 612-571-7766 
NH Dover, American Ra!io ............... 603-742-6800 
NH Hudson, Heilind EIc1ms. . . . . . . . . . . . . .. 603-893-9536 
NJ Clifton, Meltronics, Inc. ............... .,201-340-3200 
NY Buffalo, Summit Distr. ................. 716-884-3450 
NY PorI Washington, Connector Concepts 

.. .. .. . .. . . . .. . .. .. .. . .. . . . . . .. .. . .. . .. 516-663-3800 

EEM1985 Add Dept. EM to address to tell them you saw it in EEM. , 745 



NATION 
NY Rochester, Summit Dlstr. . ..••...••... 716-334-8110 
NC Winston-Salem, Kirkman Elctrns., Inc. 

OR Pc;rti~~ 'u~ii~' R~;'; ~~~;:.::::::::: ::::~~::: 
PA Huntingdon Valley, Shap Elctrns. ...... 215-322-7150 
TX Dallas, Heilind Elctrns. ................ 214-351-2058 
TX ,Ft Worth, Allied EIctrns ........... , ..... 817-336-5401 
WA Seattle, Pac~ic Elctrns. ............... :. 206-575-1050 

NATIONAL WIRE & CABLE CORP_; 136.San 
Fernando Rd, LOs Angeles, CA 90031-1780, Tel: 213-225-
56", Telex: 181409, TWX: 910-321-4155; FSC /110.: 
04569; EmpL: 225 ... : ........... " ....... C.1868-1884 

Local Sales Offices & Reps 
/>Z. Phoenix, Coker Assoc. ",._ .. " ....... ,802-277-7494 
AR Gassville, P.M.I.SIs. Co .... 'I ....... : ... 501-435-2004 
CA Redwood City, National Wire & Gable 

" .. " ..................... c ........... 415-365-1952 
CA San Diego, McKinley EIctrn. Sis. " .... 619-271-7221 
CA Santa Clara, Ross Mktg. "... .. . ...... 408-988-8111 ' 
Go. Arvada, Arrowhead SIs. ............... 303-423-5556 
FL Altamonte Springs, 'GugeHuttle Assocs. 

............. .........................• 305-788-0845 
FL Drlando, National Wire & Cable .. ". c. 305-898-3801 
GA Lawrenceville, Tek,Rep Mktg. ......... 404-963-1600 
Hi HIIo, Kirco Corp. .. .... " .... " ... "... 808-959-3688 
IL Northfield, H. S. Tollaksen .. " ..... .... 312-441-6644 
MD Glen Burnie, Falon Loti ." ............ 301-744-4611 
MA Wellesley, Tom Maguire Assocs., Inc. 

.. " ................................... 617-431-1120 
MI Livonia, Luebbe SIs. .................. 313-477-3131 
MN Bloomington, Electro SIs. Inc. •...... .. 612-854-8775· 
MO SI. LOUiS, P.M.I. SIs. Co. . .....•. _ . . . . .. 314-894-0073 
NJ Wayne, GT Assoc ..................... 20H,94-8040 
NY Farmingdale, National Wire & Cable .. _ 516-752-8038 
NY Sodus, Kehoe Comp. SIs. ., ........... 315-483-9122 
DH Cincinnati, Luebbe SIs. .: ............. 513-891-5770 
DH Cleveland, Luebbe Sis. 216-333-0425 
. OH Columbus, Luebbe SIs. Co. ........... 614-431-0474 
OH Dayton, Luebbe SIs. .................. 513-294-0426 
PA Hatboro, Jacobsen Assocs. .... 215-674,2937 
PA Pittsburgh, Luebbe SIs. Co ............ 412-931-0414 
TX Fort Worth, J. H. Gibbs Al;socs. ....... 817-430-1861 

NATIONWIDE ELECTRONIC SYSTEMS, See NES, 
Inc. 

NAUGLER ENGRG. Off Dunham Rd, Beverly, MA 01915, 
Tel: 61HI22-5634; FSC No.: 05222; Empl: 10; SIs. Mgr.: 
Charles A. Dsborn 

NAZ -DAR 1Nn.., 1087 N. Branch St, Chicago,lL 60622, Tel: 
312-943-8338, Telex: 25-3303; Empl.: 53; SIs. Mgr: Don 
Finwall; Dis/. Mgr.: Don Finwall 

N_C_E., Mail Station 331, 9925 Lyndale Ave. s., Bloomington, 
MN 55420, Tel: 612-890-1360; SIs. Mgr: Irene R. Smith 
................... " ...................... 001428-1429 

NCR COMTEN, INC., NCR Corp., 2700 Snelling Avenue 
N., St Paul, MN 55113, Tel: 612-638-7777, Telex: 6879018 
COMTEN, TWX: 910-583-3661; FSC NO.: 7025-0010; 
Empl.: 2900; SIs. Mgr: Lewis M. Meador; Dis/. Mgr: 
Michael R. Wageman 

NCR MICROELECTRONICS DIV., NCR Corp., 8181 
. Byers Rd, Miamisburg, QH 45342, Tel: 800-543-5618, 513-
866-7471, Telex: 241669 NCR NVMEM MSBG; FSC No.: 
60924: SIs. Mgr: watt KiySiak 

NCR CORP., Terminal Sys Div., Babcock Hall, Terrace 
Hill, Ithaca, NY 14850, Tel: 807-273-5310 

NcR POWER SYSTEMS, 584 S. Lake Emma Rd, Lake 
Mary. FL 32746, Tel: 305-323-9250, 800-327-7612, TWX: 
610-856-0290; Empl.: 156; Sis. Mgr.: David A. Kemp 

NEC ELI=CTRONICS, INC.,401 Ellis Slreet, MIn. View, CA 
94039, Tel: 415-980-8000, TWX: 910-379-6985; Empl: 
1100; Sls .. Mg': Bob Commins; Dis!. Mgr.: Phil Hubbert 

NEC ELCTRNS. USA INC., NEC Electron Div., 252 
Humboldt Ct, Sunnyvale, CA 94086, Tel: 408-745-6520, 
Tele~: 35-7475, TWX: 910-339-9539; SIs. Mgr: Robert 
Buchanan; Dis!. Mgr: Jason Stewart 

-
Manufacturers and Sales Offices Directory 

NEC INFORMATION SYSTEMS, NEC COrporation, 
1414 Massachusetts· Ave., Boxborough, MA 017111, Tel: 
617-264-8000, Telex: 92-3434; Empl: 900; Sis. Mgr: 
Richard Gilbert 

NEDA, See National Elctrn. Distrs. Assn. 

NEFF INSTR., 700 S. Myrtle Ave. Monrovia, CA 91016, Tel: 
818-357-2281, lWX: 91 0-585-1833; Empl: 125; Sis. Mgr: 
James T. Barber 

NELSON STUDwaDING.,TRW INC., 28th & Toledo 
Ave, Lorain, OH 44055, Tel: 216-245-6931, Telex: 980468; 
Empl: 350; Sis. Mgr: a Robinson 

NEPENlHE/YAMAICHt 2471 E. Bayshore, #520, Palo 
Mo, CA 94303, ,Tel: 415-856-9332, TWX: 91 ~373-2060; 
FSC No.: 415.856 8650; SIs. Mgr :G. Hall 

NESHAMINY TRANSFORMER, Neshaminy 
Electronics Corp. Edison-Furlong Road, Furlong, PA 
18925, Tel: 215-794-7411; Sis. Mgr: Philip Klein 

For the finest in 
Panel Meters! 

NES, INC, (NATIONWIDE ELECTRONIC 
SVSTEMS~ 3003 Wakefield, Carpentersville, IL 60110,. 
Tel: 312-426-5900; Empl: 293; Sis. Mgr: David A. VQelker; 
Dist. Mgr: David A. Voelker ...• B.l089; 001089, 1127, 

1159, 1365-1368 

Local Sales Offices & Reps 
CA Palo Alto, Priz Co. . ... 
IL Moline, Jim Otis & Assocs. .. .. :: ...... 
IN IndianapoUs, Electro Dev. & Engrg. Co. 

LA. Balon Rouge, Control Sys. Consultants 

415-326-9333 
309-762-9311 

317-547-5274 

· .... , .. . .. .. . .. . .. .. .. . .. .. .. .. .. .. ... 504l292-1462 
MD Baltimore, Wistex, Inc. ....... . . . 301-366-6303 
NE Lincoln, Jim Otis & Assocs. ........... 402-474-2390 
NY Albany, L-TronAssocs. Corp .......... 518-482-1987 
NY Rochester, L -Tron Assocs. Corp. ...... 716-436-44 j 0 
OH Cincinnati, Anderson-Bolds 513-528-5680 
OH Cleveland, Anderson-Bolds 216-229-4700 
PA Wayne, Wistex, Inc. 215-687-5930 
UT Sandy, Priz Co. . ...... 801-571-7311 
WI Waukesha, Bli .. i ..................... 414-549-4141 

Local Distributors 
IL Bridgeview (Chicago), Norman Equip. Co. 

· . . . .. .. . .. . .. . . . . .. . . . .. .. . .. . .. . .. . .. 312-430-4000 
IL CountrySide, Pacific Indicator ......... 312-352-3500 
KY Louisville, Main Elec. ................. 502-587-8511 
NC Charlotte, General EtCtrn. of Charlotte 

704-568-6793 
SC Charleston, Flow Control ............. 803-722-0176 
TX Houston. quality Instr. Lab ............ 713-524-0528 

NETCOM, 3002 ~cial Ave. Northbrook, IL 60062, Tel: 
312-564-5100, TWX: 910-686-5478; FSC No.: 57193; 
Empl: 85; Sis. Mgr: Wayne Roeder 

NEUTRIK PRODUCTS, See Kulka Smith 

NEW ENGLAND INSTR., Robertshaw Controls, 14 
Kendal Lene, Natick, MA 01760, Tel: 617-875-9711, TWX: 
710-346-0398; Empl: 600 

NEW ENGLAND SMELTING WORKS, INC., 502 Uriion 
SI., W. Springfield, MA 01090, Tel: 413-734-8491; FSC No.: 
3439; Empl.: 35; Sis. Mgr: David'R. Saffer 

Local Sales Offices & Reps 
MI . Franklin, New England Smelling Works Inc. 

· ........................ 313-855-1133,800-521 '0352 
MI Southfield, New England SmeHing Wks. SIs. 

................. : ...... 313-355-0393,800-521-0352 

NEW HAMPSHIRE BALL BEARINGS, INC:, FRe. 202. 
Peterboroulih, NH 03458, Tel: 603-924-3311, TWX: 710-
364-1805; Empl.: 1000 

NEW HAVEN WIRE & CABlE, P.o.. Box 266, New Haven, 
IN 46774, Tel: 219-493-4489, Telex: 232414; Empl: 52 

NEWMAN, M_ M., CORP., Hell-Tube Div" P.o.. Box 
615, Marblehead, MA 01945, Tel: 617-631-7100; FSC No.: 
09106; SIs. Mgr: C. Loutrel; Dist. Mgr: C. Loutrel 
................................................. C·1885 

NEW MEDIA. GRAPHICS CORP., 279 cambridge St 
#5, Burlington, MA 01803, Tel: 617-272.8501 ' 

• NEVVPORT 
I 

NEWPORT . ELECTRONIC$. 630 E. Young SI., Sants 
Ana,.CA.92705, Tel: 714-540-4914, TWX: 910-595-1787; 
Empl.: 150; SIs. Mgr:JimWay _.: ....... _ 001370-1371 

. Local Sales Offices & Reps 
AL Huntsville, Beacon Elctrns. ASSOM.. .:. 205-681-5031 

802-246-1097 
415-961-2828 
213-684-2000 
303-368-4486 
203-421-4514 

/>Z. Phoenix, CPS Assocs. c .............. .. 
CA MT. View, IFM, Inc ............ : ...... .. 
CA Pasadena, Luscombe Engrg, Co. . ..•.. 
CO Denver, AKI Entprs. .................. . 
CT Madison;Eastronix, Inc. ..... _ ....... .. 
FL Boca Raton, Beacon Elctrns. AsSocs .. 

GA Allanta, Beacon EIctrns. Assocs. ..... . 
305-392-3500 
404-256-9840 
312-437-2700 
317-844-2600 
913-'236-446Q 
301-258-2723 
617-275-5775 
313-474-8300 
612-941-1390 

IL Ar6ngton Hgts." Brainard-WilSon· ....... . 
IN Carme( Brain8(d-WilsOO ............. . 
KS Mission, H & H Elec. SIs. ............ .. 
MD Perry Hal( Electia-T~ ........ : ... .. 
MA Bedford, Eastronix, Inc. ............. .. 
MIFarmington, Amtech Reps. .......... .. 
MN Eden Prairie, Rockmore SIS: Corp. . .. . 
MD ~t Charles, Power Transmission Sys . 

.••.•..••• ~ ..••.•. I ...•.•••.•.•..•..... 

NJ Parlin, JMR Sis. ..................... .. 
314-928-1750 
201-254-8484 
516-689-8871 
315-685-8991 
919-787-0330 
513-433-6776 
2.16-238-0300 
918-743-8116 
503-222-8473 
412-221,4420 

NY East Setauke~ JMR SIs., Inc. . ........ . 
NY Skaneateles, ADN Entprs. , ........... . 
NC Raleigh, Beacon Elctrns. Assocs. . ... . 
DH Centerville, DoHuss-Root & Co. . ..... . 
OH Strongsville, Dolfuss-Root & Co. 
OK Tulsa, Associated Dyn. . ............ .. 
OR poftland. Calvert Controls, Inc. . ...... . 
PA Bridgeville, DoHuss-Root & Co ....... . 
PA King of Prussia, J. E. Cuesta & Co., Inc. 

TX 
TX 
VA 
WA 
WI 

Addison, Associated Dyn., Inc. ..', .... . 
Houston, Associated Dyn., Inc. . ...... . 
Dumfries, Electra-Tech .... . 
Spokane, Calvert Controls ........... . 
Menomonee Falls, Brainard-Wilson 

215-265-5800 
214-387-3800 . 
713-777-9443 
703-670-6962 
509'244-3601 
414-255-3400 

Local Distributors 

AL Birmingham, Brownel~Electro, Inc. 
615-685-1302· 

, 205-323-4761 
AL Muscle Schoals, Jones Elctms. . ... . . 205-383-1241 

602-437-1425 
602-894-9824 

/>Z. Phoenix, Metermaster .......... . 
/>Z. Tempe, Beta Distrs. ... ., ........ . 
AR Little Rock, Brownell Inslr. & Controls 

CA 
CA 
CA 
CA 
CA 
CO 
CT 
FL 
GA 
GA 
HI 
IL 
.IL 
IN 
IA 
KS 
KY 
LA 
MD 
MD 
MA 
MI 
MI 
MN 
MD 
NJ 
NM 
NY 
NY 
NY 
NY 
NY 
NC 
NC 
DH 
DH 
OH 
OH 

.. .. .. .. .. .. .. ... .. . .. . .. . .. 501-562-2061 
Costa Mesa, FLW, Jnc ........... 714-751-7512 
Hayward; FLW,lnc. ............... 415-487-2222 
Los Angeles, ElL Instrs., Inc. ..... 213-685-7020 
los Angeles, Meterrnaster ....... 213-685-4340 
San Leandro, Coast Instr. ............. 415'483-3774. 
Englewood, Bet" Distrs. . . . . . . . . . . . . .. 303-779-4494 
Middletown, Ell Instrs., .Inc. . ... ; . . . . .. 203-346-6846 
Miami, Brownell Electro, Inc. .......... 305-591-2636 ' 
Atlanta (Hapeville), Brownell Electro 404-762-5181 
Marietta, FLW, S.E ....... 404-424-1731 
Kailua, FLW,Inc ....................... 808-945-103Q 
Chicago, Data Elctrns. Co. ........ .... 312-283-0300 
Elk Grove Village, Metermasler .... 312-593-8650 
Indianapolis, Data Elctrns.· ............ 317-359-5368 
Davenport, Universal Precision Instr ... 319-326-5757 
Kansas City, Kornfeld Thorp ' ... '.' ...... 913-321-7070 
LOUisville, Eilinstrs. ........... :,...... '502-454-3420 
Baton Rouge, Beta Distrs. ............ 504-924-6826 
Gaithersburg, Pioneer Instrs,' ... ,...... 301-92t-0680 
Sparks, EILInstr .. r., .................. 301-771-4800 
Wattham, Calibron Instrs. . ............ 617-894-6440 
Livonia, Pionee, Instr ...... ; ........... 313-525-1800 
Royal Dak, George Instr ............... 313-280-1111 
Plymouth, Data EIctrnS: ..... " .... : ... 612-559-1434 i 

St. Loliis, Universal Precision ·Inst. . ... 314-394-4693 
N..kroundland, tloaica Labs. ... :...... 201-697-6111 
Albuquerque, Beta Distrs. ......•...... 505-966-2420 
Buffalo, Robert F. Lamb Co ... , ... , ..... 716-814-4900 
Clarence, Trott Elctrns. .... ' 716-634-8500 
Hauppauge, ElL Instrs.,lnc ............ 516-231-6333 
NYC, Brownell Electro ................ 212-924-6000 
ROchester, Robert.F. Lamb Co. 716-323-1250 
Concord, FLW Southeast ... ., ........ ,704-597-7623 
Raleigh, Brownell Electro ......... : ... 919-876-6524 
Cleveland, Metermaster ............... 216-651-4100 
Cleveland, Pioneer Inslr ................. 216-587-3600 
Cleveland, Weschler Elec ........ c .... 216-2*2550 
Dayton, ElL Instrs., Inc. ................ 513-435-2134 

746 Add Dept EM to address to tell them you saw it in EEM_ 'EEM1985 
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OH Dayton, Pioneer Instr. ................. 513-236-9900 
OK Tulsa, lootel< .......................... 918-622-8570 
OR Portland, Westcon .................... 503-283-0132 
PA Pittsburgh, Pioneer Instr. .............. 412-782-2300 
TN Memphio, FLW Southeast . . . . . . . . . . .. 901-345-3563 
TN Nashville, Brownell Electro, Inc. ....... 615-889-8230 
TX Austin, Beta Distrs. ................... 512-452-0199 
TX Dallas, Dallas Meter Tel< .............. 214-349-6044 
TX Dallas, Inotel< ......................... 214-243-7000 
TX Ft Worth, Inotei< ...................... 817-877-5100 
TX Garland, Metermaster .•............... 214-271-5671 
TX Houston, American Analog ..•........ 713-941-7265 
TX Houston, Beta Distrs. ....... . . . . . . . . .. 713-682-1234 
TX Houston, Inolel< ....................... 713-688-7000 
TX Richardson, Beta Distrs. .............. 214-783-1065 
UT S.LC, Beta Distrs. .................... 801-972-4455 

. VA Richmond, Metermetrics .............. 804-275-1431 
WA Seattle, Eicher-Richards Co. .......... 208-523-7888 

. WA Seattle, ElL Instrs, Inc: ................ 208-762-0880 
WI Milwaukee, E-M Instrs. ...•............ 414-272-7799 

NEW-TONE ELECTRONICS, INC., 44 Farrand St, 
Bloomfield, NJ 07003, Tel: 201-748-5089; Ernpl.: 50; SIs. 
Mgr.: Annatte Fuchs 

NEW WAVE INSTRUMENTS, 3760 Masters Court, San 
Jose, CA 95111, Tel: 406-829-3105 

N.Y. TESTING LABS., INC., 81 Urban Ave, Westbury, NY 
11590, Tel: 518-334-7770,rWX, 212-297-1449; EmpL: 50 

NIC COMPONENTS CORP. 238 Rle. 109, Farmingdale, 
NY 11735, Tel: 516-694-0060,800-645-9333, Telex: 221-
228; Empl.: 50; Sis. Mgr_' Ronald J. Travis; Dist. Mgr: 
Nancy Lamendola .............•... A.1140-1141, 1910 

Local Sales Offices & Reps 
AL Huntsville, Ncvus Group .............. 205-881-2207 
AZ. Phoenix, Sterling Elctrns. ............. 602-258-4531 
AZ. Phoenix, Tech Sis ....................• 602-248-1614 
AR Little Rock, CarJlon Bates ............. 501-562-9100 
CA Fullerton, Pyramid Elctrns. ............ 714-773-0781 
CA Mission Viejo, Par Mklg. . ............. 714-768-6021 
CA Redwood City, James S. Heaton Co. .. 415-367-9000 
CA San Diego, Bestronic South ........... 618-452-5500 
CA San Diego, Ryno ..................... 619-292-6022 
CA Santa Ana. Projections UnlimRed .. . .. 714-641-1472 
CA Sun Valley, QC Comps. ............... 213-768-8111 
CT Bloomfield, SLR Assocs. .............. 203-243-9343 
CT Danbury, Pilgrim Elctrns. .............. 203-792-7274 
FL Clearwater, Perrott Assocs. ........... 813-443-5214 
FL Largo, Graham Elctrns. ..... . . . . . . . . .. 813-541-4434 
IL Champaign, Klaus Radio ............. 217-356-1896 
IL Lisle, W. G. Controls ..... ~ ............ 312-963-5954 
IL Melrose Park, BeRord Elctrns, ......... 312-865-2400 
IN Fort Wayne, Graham Elctrns. ...... . .. 219-423-3422 
IN IndianepoHs, Elctrn. Rep. Inc. .......... 317-894-1414 
IA Cedar Rapids, Daeco •............•... 319-365-7551 
KS Shawnee Mission, K&M SIs. •........• 913-262-1444 
KY Lollisville, Peerless ................... 502-837-7674 
MD Baltimore, Burgin-Kreh Assocs. ....... 301-265-8500 
MD Rockville, MS Elctrns. ................. 301-340-8400 
MA Bedford, SLR Assocs. ......•.......... 617-275-5550 
MA Burlington, TLC .... / ........ " ....... .- 617-273-0140 
MI Detroit, Burcaw Co. : .................. 313-533-7700· 
MI Grand Rapids, SF EIctms ...•......... 618-459-0216 
MI Livonia. Rep1ron ...................... 313-525-2700 
MN Bloomington, NWR ................... 612-854-7329 
MN Golden Valley, Ambassador Ino Mklg. 

......•................................ 612-542-8437 
NH Londonderry, S Squared .;............ 603-434-2033 
NJ Perth Amboy, Sterling ................. 201-442-8000 
NJ Union, Cougar ..........•..•.........•. 201-687-7722 
NY Hauppauge, Belmont Elctrns. ......... 518-273-1333 
NY Jericho, J-Square Mklg. Inc. ......•.... 518-935-3200 
~Y Suffern, M&M Assoc. •........ . . . . . . .. 914-368-0583 
NC Greensboro, United SIs. ................ 919-674-9849· 
OH Cincinnati, Graham EI~s. ......•.... 513-772-1861 
OH Cincinnati, SIegman Blaine MkIg. Inc. 

._ ...................•... , ............. 513-729-1969 
OH Dayton, Dulian ............ : ............ 513-445-0424 
OH Vandalia. Stegriian Blaine Mklg. Inc. .. 513-800-7975 
OR Beaverton, ACACIA ...........•....... 503-648-3377 
PA Philadelphia. Paragon SIs, ..... _ . . . . .. 215-563-7060 
TN Nashville, Graham ...........•........ 615-242-2682 
TX Dallas, DIlsign MkIg. .................. 214-680-9767 
TX Dallas, Heiland Elctrns. ............... 214-351-2050 
TX Hurst, Design Mklg. ................... 817-268-2004 
UT S. Jordan, Mac III .•.....•..•........•. 801-568-3781 
EXP New York Farmingdale, NlC Comps. Corp. 

. . . . . . . . . . . . . . . • . . . . . . . . . •. . . . . . . . . . . .. 516-694-0060 

NICHICON (AMERICA) CORP., 927 E. Stale Pkwy., 
Schaumburg, II.. 80195, Tel: 312-843-7500, Telex: 20-
6577; FSC No.: 312-843-2798; 312-843-7125; Sis. Mgr: 
Russ Edwards; Disl. Mgr: Robert PoIeracki 

NICHIFU AMERICA, INC., 1494 N. Charlotte St, Pottstown, 
PA 19464, Tel: 215-323-7120; Sis. Mgr: Roy Allen 

NICOLET'S COMPUTER GRAPHICS DIVISION, P.O. 
Box 3020, 777 Arnold Dr, Martinet, CA 94553, Tel: 415-
372-7568, TWX: 910-481-5951 ZETAPLOTS MART; FSC 

. Nc.: 52893; Empl.: 150; Sis. Mgr_' Howard Keiper 

NICOLET INSTR.CORP., Oscilloscope Div., 5225 
Verona Rd, Madison, WI 53711, Tel: 608-271-3333, TWX: 
910-286-.2737; Empl.: 525; SIs. Mgr: Dean Dawson 

Local Sales Offices & Reps 
AZ. Phoenix, Axtec Entprs. ....•........... 602-944-91 as . 
CA Los Angeles, Nicolet Instr. . ........... 714-549-7611 
CA San Diego, Nicolet Instr. . . . . . . . . . . . . .. 619-454-6274 
CA San Jose, Nicolet Inslt. ............... 408-948-3310 
CO Littleton, Aztec Entprs. ... :............ 303-795-0250 
FL Valrico, Nicoletlnstr ................... 813-685-0444 
GA Tucker, Nicolet Instr. . ... ,............. 404-491-0127 
IL Chicago, Nicolet Instr. ..............•. 312-643-2905 
MD Lanham, Nicolet Instr. ................. 301-459-2940 
MA Burlington, Nicolet Instr. . •...........• 617-273-4404 
MI Brighton, Nicolet Instrument .......... 313-229-4655 
MN Minneapolis, Nicolet Instr. . .... ,....... 612-933-0048 
MCl St Louis, Nicolet Instr. •............... 314-821-2868 
NJ Cherry Hill, Nicolet Instr. . . . . . . . . . . . . .. 609-665-5100 
NJ Cranford, NicolBilnstr. ................ 201-276-6677 
NM Albuquerque, Aziec Entprs. ........... 505-262-1688· 
NY Schenectady, Nicolet Instr. ............ 518-346-2503 
NC Charlotte, Nicolet Instr. Corp. .......... 704-384-0240 
OH Chardon, Nicolet Instr ................. 216-951-8249 
OH Hamilton, NIC Inst .................... 513-868-3611 
PA Beaver Falls, Nicolet Instrument ...... 412-847-0100 
TX Plano, Nicolellnstr .................... 214-422-4014 
VT Saft Lake CIty, Aztec Entprs ........... 801-621-1655 
WA Edmonds, Nicolet Inslt. Corp. ......... 208-771-2400 
WI Madison, Nicolallnstr. ................ 608-273-5008 

NICOLET PARATRONICS, 201 Fourier Ave., Frernon~ CA 
94539, Tel: 415-490-8300, TWX: 9·10-381-7030; FSC Nc.: 
6625; Ernpl: 95; Sis. Mgr: Bob Francisco 

NIDEG-TORIN CORPORATION, 100 Franklin Drive, 
TOITington, CT 06790, Tel: 203-482-4422, Telex: 643963; 
EmpL: 200; SIs. Mgr: Robert Murphy; Dist. Mgr: Rich 
Brache 

NISSEI SANGYO AMERICA, LTD~ 1701 GoR Ad., Ste. 
401, Rolling MeadoWs, IL 60008, Tel: 312-981-8989, Telex: 
28-0547, TWX: 910-233-5865; SIs. Mgr: Y. Hamada 

NITRON, 10420 Bubb Ad., Cupertino, CA 95014, Tel: 408-
255-7550, TWX: 910-338-0222; EmpL: 150; SIs. Mgr.: R. 
Gardner 

, NITT ANY PIEZO CERAMIcS, Box '756, Pine and Mill 
Streets, Belleforrte, PA 16823, Tel: 814-355-1593, 814-
355-1594; FSC No.: 5955; Ernpl.: 28; SIs. Mgr: T. E. Kolbe 

NlTTo" DENKO AMERICA,' INC., 27 Seaview Blvd, Port 
Washington, NY 11050, Tel: 518-484-9700, Telex: 9B-
1386; Sis. Mgr: Steven E. Schoenstadl 

NJE CORPORATION, 329 Culver Ad, P.O. Eox 669, 
·Dayton, NJ 08610-Q869, Tel: 201-329-4811, TWX: 710-
480-5674; FSC No.: 98380; EmpL: 125; SIs. Mgr: John M. 

. Slavik .......................................... 001733 

Local Seles Offices & Reps 
AL Huntsville, REMCO-ReI<es Engrg. & Mklg. 

........ ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-533-3763 
AR Fort Smilh, Electra Reps .............. 501-452-4030 
CA Garden Grove, Eisco Elctrns., Inc ...... 714-891-4621 
CA Los Gatos, Pro Assocs., Inc. .......... 408-358-3861 
CO Englewood, F. G. Mklg. ............... 303-795-9176 
CT Ansonia. R H. Sturdy Co. ............. 203-734-2186 
FL Coral Springs. cee EIctms. ........... 305-755-1111 
FL Longwood, cee Elctrns. .............. 301-631-5380 
GA Atlanta, REMCO-Rakes Engrg. & Mklg. 

..•......... : ........•...•............. 404-447-6937 
IA Davenpcrt, Ensco-Rep, Inc. . . . . . . . . . .. 319-386-8600 
KS Overland Park, Ensco-Rep, Inc. ....•. : 913-381.-7557 
KS WichRa, Ensco-Rep, Inc. . . . . . . . . . . . . .. 318-683-1070 
MD Rockville, Spec1ro Assocs., Inc. .. . . . .. 301-294-9770 
MA Wellesley Hills, R H. Sturdy Co. ..... c. 617-235-2330 
MI 1lrigh1on, A. p. Assocs. .......... : ...•. 313-229-6550 
MN EdIna; Grayden & Flemmer· ........... 612-941-1120 
MCl Maryland Heights, Ensco-Rep, Inc. .... 314-423-3935 
NJ Dayton, NJE Corp. .................... 201-329-4611 
NY Lynbrook, P. Saftler & ASsocs. ........ 51&-593-7880 
NC Raleigh, REMCO-Rakes Engrg. & Mklg. 

.. . . .•.. .. ...•. . ..•• . .•... .. . . .. .. .•. ... 919-847-5079 
OH Englewood, lIllen Nace Co. ........... 513-836-0931 
OH Richfield, Allen Nace Co. .•...•......•. 218-659-7178 
,PA Glenshaw, Allen Nace Co. ............ 412-487-1217 
TX AuStin, Electra Raps .................. 512-339-1163 

NKKSW 
TX Dallas, Electra Reps .................. 214-248-3842 
WA Bellevue, UnderwoOd-Hanify .......... 206-451-8223 
WA Vancouver, Underwocd-Hanify ........ 503-224-0583 

NKK SWrrCHES OF AMERICA, INC_, 14415 N. 
Scottsdale Rd., Ste. 600, Scottsdale, AZ. 85260, Tel: 602-
991-0942, TWX: 910-950-1167; FSC Nc.: 7T118; Empl.: 
50; Sls~ Mgr: Clemens J. Czapinski, Jr.; Dist. Mgr_· 
Clemens J. Czapinsl<i, Jr .................. 801673-1681 

Local Sales Offices & Reps 
AL Huntsville, Over & Over· ............... 205-637-7105 
AZ. Scottsdale, Mahaffey & Assocs. ....... 602-991-9790 
AZ. Scottsdale, NKK Swftches ............ 602-991-0942 
CA Granada Hills, C & W Compcnent Sis. 

. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-368-4032 
CA Mountain View, Caltron Compcnents Corp. 

. ....................................... 415-964-3244 
CA San Diego, McKinley Elctrn. SIs. ...... 619-271-7221 
CO Parker, Technology Mklg. ............. 303-841-3435 
CT Yalesville, Newscott Co. .............. 203-269-2645 
FL Brandon, Over & Over, Inc ............. 813-689-11104 
GA Norcross, Over & Over, Inc. ........... 404-449-6205 
IL Rolling Meadows, KMA Sales ......... 312-398-53.00 
IN Fort Wayne, Fran!< E. Kahsar SIs. ..... 219-422-0311 
IN Indianapolis, Frank E: Kahsar Sis. ..... 317-BB8-8396 
KS Merriam, Midwest Tech. SIs. .......... 913-236-8557 
MD Tirnoniurn,.Eastern Comps. Sis ........ 301-561-5811 
MA Needham Hgts., Newscott Co. ........ 617-444-1923 
MI Farmington, Amtech Reps. ............ 313-474-8300 
MN Minnetonka. SAl Mklg. COrp. .......... 612-935-0777 
MO· St Charles, Midwest Tech. SIs. ....... 314-441-1012 
NY Fairport, NET Sales Co. ............... 716-467-4538 
NY Oceanside, Billan Assocs. ...... , . . . .. 516-678-6222 
NC Charlotte, Over & Over ............... 704-527-3070 
OH Cincinnati, Frank E. Kahsar Sis. ....... 513-922-3133 
OH Hudson, Frank E. Kahsar SIs. ......... 216-650-1089 . 
OR Portland, James J. Backer, Inc ......... 503-297-8744 
PA West Conshohocken, Eastern Comps. Sis. 

................ . ................ 215-825-8610 
TX Dallas, Rem Air Components COrp .... 214-234-1069 
UT Salt Lake City, Tech. MkIg. Assocs .... 801-483'1009 
WA Seattle, James J. Backer Co. .......... 208-285-1300 
WI Milwaukee, KMA Sis. Co .............. 414-259-1771 
Can Toronto, Ont, Renmark Elctrn. SIs. .... 416-494-5445 

Local Distributors 
AL Huntsville, Powell Elctrns. .... '.' . . . . . .. 205-539-2731 
AZ Phoenix, Dalis Elctrn. Supp. ........... 602-275-2885 

nHH 
SW!uL~~EhcS 

AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

I. COB P 0 B A T.B D 

2478 Fletcher Dr, los Allleles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 

SEE COMPLETE PRODUCT 
LINE UNOER SWITCHES 

SECTION 5100 
FREE LINECARO AND 
CATALOG ON REQUEST 
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= .. 
NKKSW Manufacturers and Sales OffIces Directory 
AZ Tucson, Inland Elctrn Supp. .. . . . . . . .. 602-889-5301 
CA Costa Mesa, Powell Elctrns. .......... 714-754-1717· 
CA Los Angeles, Electric Switches, Inc. ... 213-860-1310 
CA San Diego, Mock III SIs. Co, Inc. ...... 619-560-0515 
CA San Diego, Shanks & Wright .. : ........ 619-239-0176 
CA San Dimas, Mrs. Sw"ch, Inc. ..... : .... 714-599-6839. 
CA . San Jose, Cypress Elctrns., Inc. .....••• 408-Q4?-8400 
CA . San Jose; Powell.!;lctrns. .... , .. .. .... 408-943-9020 
CA .San Jose, Rose EIctrn. Disl Co. ....... 401-263-9700 
CA Torrance, Cypress Elctrns., Inc. .. ..... 213-533-6005 
CA Tustin, Western Switches & Controls 

...... : ................... :: ........... 714-731-4333 
Cb Arvada, Denver Wintronics ........ ; ... 303-431-7161 
CO Aurora, Jet Elctrns. Supp. Co.· ......... 303;364-1000 
CT Danbury, Pilgrim Elctrns., Inc. .. . . . . . .. 203-792-7274 
'FL . Ft Lauderdale, Powell Elctms. ....•... 305-979-5000 
FL Largo, Graham Elclrns. ....•...... :'.':. 813-541-4434 
FL Longwood, Interec Comps., Inc. .....•. 305-834-7777 
FL Miarn~ Electronic Equip: Co. .. ........ 3050871-3500 
FL West Palm Beach, Nurmi Elctrn Supp, Inc. 

IL 
Il 
IN 
IN 

· ... :. : . .. ... . .. .. .. . .. . .. . . . • .. . .. . ... 305-686-8553 
Chicago, NEP Elclms., Inc. .......•...•. 312-625-8400 
Wheeling, Hawk Elctrns., Inc. . ....• .'... 312-459-4030 
Fort Wayne, (3raharn Elctms Supply .. 219-423-3422 
IndianepoHs, Graham Elctrns. Supply 

· ............... : ..............•.. , . . .. 317-834-8202 
IN Indianapolis, MAR Elclms. ............ 317-875-4510 
KS Wichila, Airtechnics, Inc. .............. 316-267-2849 
LA New Orleans, Southern RadiO'·Supp. Co. 

.............................. ,.,. •. , .. 504-524-2343 
. MD Columbia, Powell Elctins. ............. 301-995-0410 
MD. Kensington, Marine Air Supply Co. .... 301-949-9560 
MA Boston, Controller Svc. & Sis. ......... 617-269'1300· 
MA Westborough, Powell Elctrns. .: ....... 617-366-8100 
MA Woburn, E.P.C, Inc. ....... .f.......... 617-935-0400 
MI St Clair Shores, Spemco Switches Mig. 

....................................... 313-771-2700 
MN Eden Prairie, Cassidy Elctrns. ..... ;... 612-944-0100 
MN Hopkins, The Joel Co. .. ............... 612-935-6202 
MO St Louis, Franklin Elctrns. Co .......... 314-993-5333 
NJ E. Brunswick, Brothers Elclms. ........ 201-238-2200 
NJ Englewood, Powell Elclrns. ............ 201-894-0800 
NY Hempstead, Electronic Equip: Co ...... 516-538-5510 
NY Mt Vernon; OAR Industrial Elclrn SIs., Inc. , 

· .......................... '.' . .. . . . .. .. 914-699-2224 
NY Plattsburgh, Rostech Elctrns. ......... 518-561-8357 
NY Rochester, Masline ElctrnS., Inc. ....... 716-54&5373 
NY Rome, Rome Elctms. ......... : ........ 315-337-5400' 
NY Troy. Trojan Elctrn. Supp. Co .......... 518-274-4481 
NY Yonkers, Kintronics, Inc. .............. 914-968-7736 
NC Cary, Powell Elctrns. '.................. 919:467:'1212 
OH Cincinnati, Schuster Elec. Co. . .- .... : ... 513-'489-1400 
OH Columbus, Wedemeyer Elctrn. Supp. Co', IIle. 

· .......................... , .... , ....... 614-438-9600 
OH Twinsburg, ,Schusler Elec. Co. ..,..... 216-425-8134 
OK Oklahoma City, Radio, Inc. ............ 4Q5-789-0741 
OK Tulsa, Radio, Inc ...................... 918-587-9123 
OR Beaverton, Norvac Elctrns. ............ 503-644-1025 
OR Beaverton, R!,se EIcIm. Distr. . ...... '.. 503-629-9288 
PA Allentown, Lehigh EIctrn. Comps. ....• 215-433-3045 
PA Exton, VSH Elctrns. .................... 215-363-2250 
PA Philadelphia, Powell Elctrns. ;: ........ 215-365-1900 
PA Wayne, Peak Elctrns. ...•... . . . . . . . . .. 215-293-9000 
SC Taylors, Cantrell Whlse. Prods, ........ 803-268-1194 
TN Chattanooga, Techn~ Tronics, Inc. ..... 615-875-5449 
TN Memphis, Bluff City Elctrns. ........... 901-345-9500· 
TX Austin. Southwest·Elctrns. ; ........... 512-837'8971 
TX Dallas, Off The Shell Comps.; Inc ....... ··2i4-247-oo52 
TX Dallas, Wallace Elctrns. . ........ :..... 214.,340-0400 
TX Houston, E.P.C., Inc ..................... 713-447-5600 
TX Irving, Powell Elctrns. , ............ " ,. '. 21~258-8641 
TX Richardson, SouthwesIElctms:. ...;... '214-234-3050' 
TX Stafford, Southwest Elctms. ........ : .• 713-240-4000 
UT San Lake Cijy. Ballard Supp. Corp. .... 801-972-2430 
WA Bellevue, Powell Elctrns. .............. 206-641-4446 
WA Kirkland, Priebe Elctrns., Inc ........... 206-821-4695 
WI Mequon, Taylor Elec. ................. 414-241-4321 
WI Oconomowoc, GW Elctrns., Ltd ....... 414-367-6003 

NKR PRECISION MFG., Rte. 17M, Box 333, Harriman, NY 
10926, Tel: 914-782-8562; Empl.: 17 

NL BEARINGS/NL INDUSTRIES INC., PO Box 934, 
Toledo. 'OH 43694,.Tel: 419-381-3100; E:mpL: 1(ioo; SIs. 
Mgr: Jame;; Doherty; Dist. Mgr: a Sex8\Jer 

NMB CORP" MOTOR DIV.,. 9601 Mason Ave., 
. Chatsworth. CA91311, Tel: 213-709-1555 

NOlATRON, P.o. Box 4042, HarrIsburg, PA 17111, Tel: 
717-584-3398; ~L: 10 

NOLl., J. A. CO. P.O. Box 312, Monroeville, PA 15146, Tel: 
412-733-1009; SIs.Mgr:P.Csrson; Dist.Mgr:P.Csrson 

NON-LINEAR SYSTEMS/DIV. OF fKA YPRO CORP., 
533 Stevens Ave., sOlana Bell., CA 92075, Tel: 619-481-
399O,lWX: 9100322-1132; EmpL: 55;' SIs. Mgr: Ben W. 
FISher; Dist. Mg;: Jeanne Simmons 

Local Distributors 
AZ Phoenix..MetermBSter ................. 602-273-7331 
CA Costa Mesa, Marvac EIc1ms. .......... 714-540-3280 
CA Garden Grove, Allied Elclms ....... c .. 714-554-0731 
CA Hayward,.Allied EIc1ms. ............... 415-487-5250 
CA HollywOod, Yale ........... : .......... 219-485-3186 
CA Irvine, Meter Craft ................. ;.: 714-979-1420 
CA . Los Angeles, ELL Instrs. .............. 213-885-7020 
CA Los Angeles, Metermaster .............. 213-885-4340 
CA iMonterey. Z8Ckit ...................... 408-375-3144 
CA Oakland; Western Electro. Meeh. .•..•. 415-452-1936 
CA Palo Alto, Metermaster ...... .. .. .. ... 415-968-0313 
CA San Diego. Metermaster :............. 619-560-4841 
CA San Jose, Allied Elctrns. ...... : ....... 408-727-1690 
CO Denver, ELL ............. : ....... :.. 303-534-4160 
CT Middletown, E. I. L ................... ;. 203-348-6646 
FL Ft Lauderdale, AIUed Elctrns. '. '.' . . . . •. 305-488-0550 
FL Miami, Brownell Electro'· . . . . . . . . . . . . . .. 305-591-3215 
FL Orlando, Brownell Electro .•.. : 1 • • • • . •• 305-843-6770 
FL Palm City, Eillnstrs. .. . .. .. .. .. .. .. ... 305-725-8300 
GA Atlanta, Brownell Electro .............. 404-762-5181 

. GA Atlanta, Metermaster .................. 404-448-0186 
IL Bridgeview, 81 Instrs. ................. 312-430-2292 
IL Elgin, Allied Elctrns. ................... 312-697-8200 
IL Elk Grove, Metermaster ..........•.... 312-593-8650 
ILI~ Metermaster .................... 312-250-0606 
IL Niles, Joseph Elctms. .................. 312-297-4200 
IL Paoria, Klaus Radio .. . .. . .. .. .. .. . ... 309-691-4840 
IN Indianapolis, Eillnstrs. ................ 317-545-1373 
KY Louisville, Eillnstrs. .... , ..... , ........ 502-637-7677 
LA Harahan, Indus. InstruWorks ......... 504-733-8355 
LA Lafayette, Ralph's 01 Lafayette ........ 318-234-4507 
MD Elkridge, Sunshine Sci.lnstrs. .• , ....... 301-796-5600 
MD Marlow Heights Allied EIc1ms. .; ..•. ;. 301-423-0161 
MD Rockvil~ Cap"ol Radio Wh.I$rs. ...... 301-1181-2270 
MD Sparks, E I. L Instrs .. : .. .. .. .. .. .. ... 301-252-1260 
MA Boston, Allied Elclrns. ................. 617.942-0150 
MA Burlington, EI.L Instrs. ................ 617-272-9450 
MA Hingham; Sager Elec. slipp. .......... 617-642-2281 
MI Ferndale, R8m Meter ............. :... 313-547-HiOO 
MN MinnEtapOlis, lilstrumentation Svc. ...... 612-544-8916 
MO KBr)sas City, 'Electronic Supp. '. . . . .. . .. 818-931-'0250 
MO St Louis, Eillnstrs. ................... ,. 317-545-1373 
NV Las Vegas, Hurley Elclrns. ............ 702-384-5686 
NJ Edison, Brownell ....................... 202-287-~0 
NJ N. caldwell, Hosica Labs ............. 201-258-7724 
NM Albuquerque, Eleclronic Parks .:...... 505-293-6161 
NY Albany, Edwin E. Taylor ............... 51"8-438-7811 
NY' Buffalo, Summit Distrs. ................ 716-884-3450 
NY Clarence, Trott Elctms. ...... .. .. .. ... 716-834-8500 
NY HauiJpaUge, Eillnstrs. .. ; .............. 51&231-6333 
NY Mineola, Allied EIctms. ..... ~ ......... 51&248-2360 
NY New. York, Advance EIc1ms. .......... 212-687-2224 
NY Port Cihester, Wise EIc1ms. ............ 914-939-3940 
NY Rochester, Eillnstrs. '.. . .. . .• . . . . .. . . .. 718-424-5750 
NY Rochester, Simeona EIc1ms. .......... ; 71 &328-3230 
NO Charlotte, Brownell Electro ............ 704-597-1270 
NC Raleigh, Brownell Electro ............. 911H176-8524 
OH Cincinnati, Hughes-PeterS ' ............ 513-351-2000 
OH Cleveland; Metermaster .,",.;........ 216-851-4100 
OH . Columbus, Hughes Peters .•........... 6.14-294-5351' 
OH Dayton, Eillnstrs. .............. : ........ 513-435-2134 
OH Wickliffe, Gat~ay-M\!Qlllech .;........ 21.&944-8565 
OK Oklahoma Cijy, Trice ' ................ 405-524-4411 
OK. Tulsa, Radio, Inc. .................... :. 918-587-9123 
OK Tulsa, Trice ........................... 918-585-5718 
OR Portlarid, Unitlid Radio Supp. . . . . . . . .. 503-43+2171 
PA'Philadelphia, Sunshine Sci Instrs. ..... 215-673-5600 
PA Pmsburgh, CAM/RPC .................. 412-782-3770 
PA Pittsburgh, Eillnstrs. ............... : .. 412-731-5230 
PA Reading, .Barbey ................ , ..... 215-376-7451 
PA York, Cumberland ..... , ...•....... :... n'?-845-6791 
SC Columbia, Dixie Elclrns. ............... 803-779-5332 
TN Chattanooga, Curle Elctms. ._' .......... 615-268-4728 
TN Knoxville, Brownell Electro ............ 1)15-966-3441 
TN Mernphis, Brownell Electro ............ 901-795-8487 
TN Nashville, Brownell Electro .......... ,. 615-88~8230 

, ,TX Austin, Eiectrotex .................. ,.. 512-1154-0318 
NOBEX DIV. Griffith·Plastics Corp. 1027 CaUfomia Dr,' TX Dallas, Dallas MeterTek ........ , ..... 214-349-6044 

Box 4365, Burlingame, CA 94010, Tel: 415-342'8170,. TX Dallas, EiI.lnstrs. ...................... 214-93t-1236 
TWX: 9100374-2840; FSC No.: 32787; Empl.: 35 TX . Dallas, Metermaster •................. 214-271-5671 

TX Fl Worth, Allied Elctrns. ............... 817-336-5401 
NOBLE USA, INC. 151 Stanley St, Elk Grove Village, IL TX Houston, Altied Elctrns. ............. :. 713-681-2983 

60007, Tel: 312-364-6038, Telex: 206745; FSC No.: TX Houston, Eillnstrs ..................... 713-271-3100 
1-3123646045; SIs. Mgr: VytoOmilijonas; Disl. Mgr: Vyto TX Houston, Electrotex ................... 713-52&3456 
Omllijones TX San Antonio, Sherman Elctms. ....... ; 512-224-1001 

VA Alexandlla, Eilinstrs. .................. 703-354-4330 
VA Virginia Beach, Eillnstrs. .............. 804-499-3746 
WA SeettIe, Eillnstrs ...................... 20&782-0880 . 

NORELCOM INOS. 83 Marine St, Farminsjdale, NY 11735, 
Tel: 51&249-7245; Empl: 55; SIs. Mgr: Richard E. Thaw; 
Dist. Mgr: Regina Vena 

C. A. NORGREN CO. 5400 South Delaware, ultieton, CO 
8012001683, Tel: 303-794-26.11; ErilpL: 681; SIs. Mgr: 
Patrick MaJey . 

NORITAKE ELClRNS. INC., Noritake Co., Ltd. 
(Japan), 22410 Hawlhorne Blvd., #6, Torilince, CA 
90505, Tel: 213-373-8704, Telex: 67-4910; ·SIs. Mgr: r. 
Ohki 

NOALAND CORP. Norland Dr, Fl Atkinson, WI 53538, Tel: 
'414-563-6458. Telex: 26-5448; Ernpl: 275; Sis. Mgr: 

RobertJ. Millar . . . 

NQRPLEX DIV., 10 V.OP: Plaza, Des Plairies, Il60016, Tel: 
312-391'-2000 

NORSAL INOS. 85 D HoIIrn8n Lane So., Central Islip, NY 
11722, Tel: 516-234-1200, lWX: 510-227-1045; ·SIs. Mgr: 
LesUpset , 

NbRTH AMERICAN PHILIPS CONTROLS CORP., 
See Airpax Corporation, Cheshire Div .. 

NORTH AMERICAN PHILIPS LIGHTING, Bank' St, 
Hightstown, NJ 08520, Tel: 609-448-4000, lWX: 510-865-
5651; EinpL: 600; SIs. Mgr: C. J. Lehmann 

NORTH AMERICAN PRINTED CIRCUIT DIV. Tyc;o 
Labs., Inc. Box 145, Stafford, CT 06075, Tel: 203-664-
2703; Empl.: 230 

NORTH AMERICAN SOAR CORP .. 11126 Camell 
Ave., Cherry Hill, NJ 08002, Tel: 609-488-1060; .EmpI.: 7; 
Sis. Mgr: Robert Liska 
........................ 001174,1267-1281, 1394-1396 

NORTH ATLANTIC INOS., Instrument Oiv., 60 Plant' 
Ave., Hauppauge, NY 11788, Tel: 516-582-6500, 'TWX: 
510-227-9860; FSC No.: 07342; Erripl.: 320; SIs. Mgr: K 
Saiz ............................... ,..... 001283, 1373 

Local Sales Offices & Reps 
AZ f'hgenix. Aztec Entprs. .'................ 602-944-9185 
CACupertino, T.Louis Snitzer CO ......... 408-257-8333 
CA DiiImar, T. Louis Snitzer Co. .......... 714-228-0305 
CA LoS Angeles, T. Louis Snitzer Co. ..... 21.3-836-6170 
CO Lmleton, Aztec Enlprs. ................. 303-795-0250 
CT' Cheshire, Meco ....................... 203-271-0026 
FL Cocoa Beach, TeqSpec .............. 365-783-3444 
FLPalm Harbor, Teqspec ................ 813-785-2296 
GA Mariet!a. Periphix Teqspec ..........•. 404-980-9328 
IL Chicago, Pat UncI Elctrns. ............. 312-726-3513 
IN Indianapolis, Pat Lind Eictms. ......... 317-632-7444 
MD Wheator\ Brimberg SIS: Co ............ 301-~2670 
MA Reading, Meco ....................... 617-944-6660 
MI Madison Hgts., WKM Assoc ........... 313-588-2300 
MN q(cle Pines, P. Lind ..... .. .. .. .. . .... 612-786-5770. 
NM. Albuquerque, Aztec Entprs. ........... 505-262-.1688 
NC. Winston-Salem, Teqspec III ..... .-..... 919-723-8102 
OH Cleveland, WKM. Assoc. ............... 216-524-5930 
OR BeavertO<\ Northwest Test & Meas. ... 5~-9966 
PA ,Doylestown, Tech.lnstr. Sis. .......... ' 215-~110 
TX HOuston, ScientWic Sis. ............... 713'-460-9170 
TX Richardson, Sci. SIs. .................. 214-231-8541 
UT Ogden, Aztec Entprs. ............... :. 601-621-1655 

. WA Redinond. Northwest Test & Meas ... 206-881-8857 
WI Milwaukee, Pat Und Elctrns. ... ; ... ; .. 414-224-0146. 

'NORTHEAST SCIENTIFIC CORP., 30 Wetherbee St, . 
Acton, MA01720. Tel: 617-263-2711; Empl.: 10; SIs.Mgr: 
C. Moritz ,. 

NORTHERN ENGRG. LABS., See Midland-Ross 
.Corp., NEL Unit . '. , 

NORTHERN PRECISION LABS.. 11 Madison Rd; 
, Fairfield, NJ 07006, Tel: 201-227-4600, lWX: 710-734-

4301; Empl.: 95; Sis. Mgr: M.P. Nigro 

NORTH HILLS ELCTRNS., 1 Alexander PI, Glen Cove, 
NY 11542, Tel: 516-871-5700, Tel!!,,: 46-6866; FSC No.: 
98821; Empl.: 100; SIs. Mgr: H. H. Marx 
.................... Ao1243, 1780,2208-2210;·001·734 

Local Sales Offices & Reps . 
CA Los Angeles, McDougal,l/McLauglin Co. 

. . . . .. . .. . . . . . . . ... . . . .. . . . . . .. .. . . . . ... 213-477-8556 
CA Palo Alto, Tri Rep ..................... 415-965-1822 

748 Add Dept EM to address to tell them you saw it in EEM. EEM 1'985 
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Manufacturers and Sales Offices Directory 
MD Silver Spring, A2Y .......•............ 301-598-5740 
MA BurHngto'1. Microwave Comps. Mktg. .. 617-273-3106 
MA Woburn, Microwave Comp. Mktg., Inc. 

.,. .. . . . ..•.. .. .. •. .. . . . ..•. . . . .•.. .. .. 617-273-3106 
MN Minneapolis, Hei-Ue Sis. •............ 612-661-6051 

NORTHLAKE ENGRG., 999 Anita Ave., Antioch, Il 60002, 
Tel: 312-395-5710; FSC No.: 50636; ErnpL: 120; Sis. Mgr: 
W.A Hardt 

NORTHWEST MICROCIRCUIT5,INC. 2115 N. College, 
Newberg, OR 97132, Tel: 503-538-7061; Empl.:7; Sis. 
Mgr: Wm. H. FerwaH 

NORTON, One New Bond St, Worcester, MA 01606, Tel: 
617-853-1000, Telex: 920428, TWX: 710-340-1126; EmpL: 
19000 

NORTON ASSOCS .. 10 Di Tomas Ct. Copiague, NY . 
11726, Tel: 516-842-4666; FSC No.: 06739 

NORTON CHEMPlAST, 31-150 Dey Rd., Wayne, NJ 
07470, Tel: 201-696-4700, TWX: 710-988-5834; Ernpl.: 
300; Dist. Mgr: Wes Wheeler 

NORTRAN, Power Elctrns. Corp. 96 MiHon Ad., 
Rochester, NH 03667, Tel: 603-332-3334, TWX: 510-297-
4462; Sis. Mgr: Robert S. Karstedl 

NOTHELFER WINDING LABS, See NWL 
Transformers 

NOUMENON CORP. 512 Westline Dr., AIamdea, CA 
94501, Tel: 415-521-2145, Telex: 176340; Sis. Mgr: 
Michael C. Mead 

<----.a.." 
~ 
TAURUS'" by Nova 

NOVA ELEC., Hobart Bros. Co., 263 Hillside Ave., 
Nutley, NJ 07110, Tel: 201-661-3434, Telex: 219077; FSC 
No.: 29019; Empl.: 50; Sis. Mgr.: Kenneth Niovitch 
................................................. 00.1946 

Local Sales Offices & Reps 
I\Z. Glendale, AdleI< ..................... -. 602-931-9289 
I\Z. Phoenix, AdleI< ........................ 602-931-9289 
CA Laguna Hills, Elotek Sys. .............. 714-830-4856 
CA San Diego, Elotek Sys ................. 714-830-4856 
CA SunnyVale, Ichirep .................... 408-249-2585 
FL Orlando, Dala Rep ...................... 305-843-5224 
FL Orlando, Datarep ............... , .. ... 305-843-5224 
GA Atlanta, T eqspec II .................... 404-399-6780 
HI Honolulu, Victor Kim Assoc. ....... . .. 806-841-6266, 
IL Schaumberg, Kenneth Meyers Co ..... 312-882-4806 
IN IndianapoHs, Kenneth Meyers Co ....... 317-243-6681 
IA Cedar. Repids, Kenneth Meyers Co. 
MO Silver Springs, Sel-Tronics Inc. .. ..... : 301-589-3391 
MA Norwell, Bordewieck Eng. Sis. Co. ..... 617-659-4915 
MA WakeHeld, Bordewieck Engrg. ......... 617-659-4915 
MI Highland Park, Marsh Equil' Co. ...... 313-869-9200 
MN MinneapoHs, Kenneth Meyers Co ...... 612-920-7080 
MO Sl LoUis, Comtel Midwest ............ 314-991-5363 
NJ Elmwood Park, L&M Assoc ........... 201-797-0441 
NY Buffalo, Bromor Co. ............ , ....... 716-874-4595 
NY New Yor~ L&M Assoc ................ 212-243-6155 
NC Winston-Salem, Teqspec III .......... : 919-723-8102 
OH Columbus, R. D. Cloon Assoc. ...... •. 614-459-2890 
OH Columbus, R.D. Cloon Assoc. ......... 614-459-2890 
PA Pittsburgh, Donwil Assoc. ............. 412-343-6767 
PA Reatlng. L&M Assoc ................. 215-775-9559 
TN Montgomeryville, Teqspec II .......... 615-587-()980 
TX Houston, T-S-H ....................... 713-668-2190 
WA Seatlle, Industrial Elclrn. Equip ........ 206-775-3516 
EXP Hayden Inl'l. Corp. 
Can Lachine Quebec, Electro Design ...... 513-636-4836 

NOVA TRAN, 100 Deposition Dr. Clear Lake, WI 54005, Tel: 
715-263-2333; FSC No.: ~643; Empl.: 45; Sis. Mgr: R. 
Schley 

NOVATRONICS, Box 878, Pompano Beach, FL 33061, Tel: 
305-942-5200, TWX: 510-956-9878; Empl.: 225; SIs. MgrJ 

. W. G. Peters 

NRD, Mark IV Ind., Inc. 2937 AH Blvd. N. Grand Island, 
NY 14072, Tel: 716-773-7634, Telex: 91578 NRD GRot; 
SIs. Mgr: James R Curtis; Dist. Mgr: Larry Keating 
................................................. 001983 

Local Sales Offices & Reps 
I\Z. Scottsdale, Williams Assocs. .......... 602-947-4297 
CA Mountain View, Tech-Ser, Inc. ., ..•... 415-969-9020 
CA Torrance, Tecl>-Ser, Inc. .............. 213-320-8101 
CO Commerce City, Williams Assocs. ..... 303-289-5847 
FL Orlando, DeImac SIs. .... .. .. . .. .. .... 305-8i1B-4688 
GA Atlanta, Electro-Rep Assocs. .......... 404-320-1134 
IL Libertyville, Ray Klipp Assocs. ........ 312-367-4676 
IN Indianapolis, Electronic Mktg. ConsHs., Inc. 

....................................... 317-253-1688 
MD Laurel, CSDS ........................ ". 301-490-3600 
MA Ashland, Sullivan & Powers ........... 617-881-5055 
MA i Weston, Sullivan & Powers ........... 617-899-3443 
MI Grand Blanc, Inter-Comm . . . . . . . . . . • . .• 313-895-0666 
MN Eden Prairie, Bitronics SIs. Co. ........ 612-944-9070 
MO Liberty, Leclro-Reps ................... 8.16-781-2522 
NM Albuquerque, WilUams Assocs. ....... 505-255-1638 
NY Mt Vernon, 0eIc0 .-................... 212-260-5837 
NY Rochester, Pak-T~ Inc ............... 716-544-5705 
NC Charlotte, Electro-Rep Assocs. ........ 704-527-2530 
OH Cleveland, Marlow Assocs. ........... 216-991-6500 
OH Columbus, Marlow Assocs. .. " ......... 614-885-7643 
PA Pittsburgh, Marlow Assocs. ........... 412-367-8866 
TX DallaS, P. J. Scanlon Co. Inc. ... : ..... 214-231-4861 
UT Sa~ Lake City, Williams Assocs. ...... 801-485-6511 
Can Scarborough, Ont, Sigma Mktg. ....... 416-752-4017 

Local. Distributors 
CT Wallingford, Astesch, Inc. .. . . . . . . • . . .. 203-265-4241 
KS Witchita, R.S.C. Elclrns. ............... 316-267-5213 
MD Laurel, RMA Co. ...................... 703-273-6660 
MA Holliston, R-Tech ..................... 617-429-7222 
MI Flint Royalile ......................... 313-238-8641 
MI Grand Rapids, S.F. Elctrns. ............ 616-459-0216 
MI Pontiac, Techno In~, Inc ............. 313-628-4090 
MO Sl Louis, Van Sickle Radio Elctrns., Inc. 

....................................... 314-621-5000 
NY Cortland, Monroe-Metz ..•. .-......... 1-800-424-2442 
PR Rio' Piedras, Rubber & Gasket Co. 01 P.R. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 809-763-8787, 
Can Mississauga. Ont, Prelco Elctms. ..... 416-678-0401 
Can Montreal, Que., Prelco Elctms. ' .... ,.... 514-38g.;8051 
Can Nepean, Prelco Elctrns. ....... _ ..... '.. 613-726-1800 

NSD, 10936 Portal Dr. Los Alamitos, CA 90720, Tel: 714-
527-4896; Sis. Mgr: Paul Pomerantz; Dist. Mgr: Paul 
Pomerantz 

NTK TECHNICAL CERAMICS, NGK Spark Plugs 
{U.S.A.), Inc" 1701 N. Greenville Ave. #205, 
Richardson, TX 75061, Tel: 214-235-8332; FSC No.: 
95-246-1266; Sis. Mgr: K C. Ogawa; Dis/, Mgr:. Mark Ota 
........................ A'1398-1399; 801805; 001029 

Local Sales Offices & Reps 
AL Huntsville, L&D, Inc. .... .. .... .. .. .... 919-292-32Ql 
CA Culver City, DeAngelo Rothman and Co. Inc. 

..•.................... , ............... 213-827-2202 
CA San Jose, Frequency Control Assocs. 

. . .. .. . . .. . .. . .. . . .. . .. .. . . .... ....... 408-446-0200 
CT Bloomfield, Zaslow Sales Co .......... 203-242-7781 
FL Maitland, OJ. Ellis & Assocs. Inc. ...... 305-645-1101 
GA Atlanta, L&q Inc. .:.................... 404-455-3483 
IN Indianapolis, Inll EIctrns. Corp. 01 Indiana • 

....................................... 317-257-8115 
IN Scottsburg, Inti, Elctms. Corp. of Indiana 

................................ : ...... 812-752-4611 
IA Chanhassen, Barnes Sis. Assocs. ..... 612-934-2907 
KS Overland Park, Barnes MidWest Sis ... 913-341-9317 
MD BaHimore, Espy Sis. Co. .. .. . .. . .. . ... 301-441-6982 
MI Ann Arbor, Elliott SIs. Co. ............. 313-662-4087 
MN Chanhassen, Barnes Sales Assocs. ... 612-934-2907 
-NY Sm~htown, Pali Assocs. .............. 516-360-0940 
NC Raleigh, L&D Inc. ..................... 919-878-5301 
PA Rydal, Espy SIs. Assocs. .............. 215-576-0780 
TN Seymour, Espy Sis. Assocs. ........... 315-573-6511 
VA Richmond, Espy SIs. Assocs. ......... 804-359-0125 
WA "Seatlle, Norlhmar Inc. ...:............. 206-524-5170' 

NUCLEAR RESCH. CORP. 125 Trtus Ave., Warrington, 
PA 18976, Tel: 215-343-5900, Telex: 51()'665-8525 NRC 
WNTN; FSC No.: 96898; Ernpl.: 65; Sis. Mgr: D.T. Mcintyre, 
V.P. 

Local Sales Offices & Reps 
FL Naples, Nuclear Research Corp. 813-775-6688 

NYTRON 
IL Mt Prospect. Contemporary Science .. 312-255-3793 
NC Chartotte, BinCo. ...... .. .. .. .. .. .. ... 704-388-5092 
SC ,Georgetown, Nuclear Research ....... 803-546-1724 

NUCLEONIC PRODS., See Thomson-CSF Comps. 
Corp., Passive Comps. DiY. 

NU-CONCEPT COMPUTER SVs. Rle. 309 & Advance 
La. Colmar, PA 18915, Tel: 215-822-8400, Telex: 
5106614838; FSC NO.: 58561; ErnpL: 17; Sis. Mgt: 
Thomas Dvorak 

NU DATA, 32 Fairview Ave., Little Silver, NJ 07739, Tel: 201-
842-5757, Telex: 132405, TWX: 71()'722-5754; ErnpL: 20; 
Sis. Mgr: Keith Taylor 

NUMARK ELCTRNS. CORP. 503 Raritan Ctr. Edison, NJ 
08817 

NUMERIX CORP., 20 Ossipee Ad., Newton, MA 02164, Tel: 
617-964-2500, Telex: 948032; SIs. Mgt: Harold Messias 

NU-METRICS. 947 Longdale Ave., Longwood, FL 32750. 
Tel: 305-331-7717; ErnpL: 12; Sis. Mgr: Timothy Check 

NURAD, INC. 2165 Druid Pk. Dr. BaHimore, MD 21211, Tel: 
301-462-1700. TWX: 71()'234-1 071; ~pL: 120 

. NWL TRANSFORMERS, Rising Sun Ad., P.O; Box 358, 
Bordentown, NJ 08505, Tel: 809-298-7300, TWX: 51()' 
665-3845; Empl.: 230; .SIs. Mgr: C. W. Harrison 
",'" .................................. A'2211; 0.1735 

NWL TRANSFORMERS, Rising Sun Ad.. P.O. Box 358, 
Borclentown, NJ 06505, Tel: 809-298-7300, TWX: 51()' 
685-3845; Empl.: 225; Sis. Mgr: C. W. Hanison 
..................................... , ............ 001735 

NVE, WILLIAM F., INC .. P.O. Box G-927, New s.idtord. MA 
02742-0927, Tel: 617-996-6721, Telex: 940807; EmpL: 15 

IIIYL TlTE, 3451 S. Clinton Ave., S. Plainfield, NJ 07080, Tel: 
, 201-561-1300; SIs. Mgr: Frances Gouki 

NYJRONICS COMPONENTS GRP., INC., Orange St. 
Darlington, SC 29532, Tel: 803-393-5421, TWX: 810-665-
2182; FSC No.: 83125; Empl.: 502; Sis. Mgr: Mack W. 
Windham 
..... A'1142-1155, 1204, 1244-1263, 1550-1554, 1911 

Local Sales Offices & Reps 
AL Huntsville, B.C.1. .. . . .. .. . .. .. .. .. . .... 205-539-4411 
I\Z. Tucson, Clernick & Assocs. ........... 602-749-4003 
CA Granada Hills, Clemick Neenan & Assocs. 

......................................... '818-895-2431 
CA San Diego, Clernick Neenan & Assocs. 

. . . . . .. . .. . . . . . . .. .. . .. .. . . . . . . . . . .. . .. 619-693-0863 
CA Sunnyvale, W.W. Posey ............... 408-746-0771 
CO Denver, Component Sis. .............. 303-759-1666 
FL Boca Raton, Lawrence Assocs. :...... 305-368-7373 
GA Chamblee, B.C.1. ...................... 404-455-'0405 
IL RoUing Meadows, Sumer Inc .......... 312-991-8500 
IN Indianapolis, EMCl .................... 317-253-1668 
KS De Soto, Mid-T ec Assoc. ............. 913-441-6565 
MA Woburn, Astrorep of New England .... 617-938-6692 
MI Rockford, H.C. Heym Assoc. . ......... 616-874-7443 
MN Minneapolis, Dunlop Constts. ......... 612-529-7626 
MO Florissant, Mi6:Tec Assoc. ............ 314-837-5200 
NJ West Drange, National Atlantic ....... 201-731-0703 
NY Pittsford, WA Franklin SIs. ............ 716-248-8251 
NY Valley Cottage, LAC Assocs. .......... 91;4-268-4435 
NC Charlotte, B.Cllnc. ......... ,......... 704-567-0473 
OH Akron, Imtech .................. ,' ...... 216-666-1185 
OK Tulsa, Design Mktg. .................. : 918-742-2589 
OR Tigard, EHech, Inc. .................... 503-684-3458 
PA Narberth, Bresson Assocs. ............ 215-664-6480 
TX Dallas, qasign MktG .................. 214-88D-9767 
TX Round Roc~ Design Mktg. ............ 512-255-9896 
UT SaR Lake City, ,Component SIs. ....... 801-466-6623 
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NYTRON 
VA Lynchburg, Bresson Assocs. ........•. 703-237-1304 
WA Bellevue, EHec ........................ 206-843-4330 
WI Brookfield. Sumer, Inc. ................ 414-784-6641 
inti Ramat Gan,lsreaI, Sistel Engrg.. Ltd. ...•.. 03-265571 
Can Toronto, Ont.,RFo, Ltd. ........ ~ ...... 416-595-061~ 

Local Distributors 
CA Garden Grove, Hi Rel .... .......... .. .... 213-594-9571 
CA Giirden dlrove. Inductive Prods. ....... 714-891-2572 
CA Gardena. sell l!!ds- ....... .'............ 213-515-1800 

. CA San Diego, MoCk III .. .. .. .. . .. .. . .. ... .619-:56!l-4)515 
CA San Jose, Cypress .................... 409-:945-8400 
;CA Sunnyvaie. Bell .Inds. ......... : .. '\" . ... 408-734-8570· 
, CA Thousand Qaks, Bell .............. ~ .. 805-499-6821 
CA Walnut, A. C. L ....................... 213-33Hl735 
CO Denver. Newark Elec .................. 303-757-3351 
CO Englewood, Industrial Elclrns. ......... 303-69409444 
CO Wheatridge,BelIInds. ............... :. 303-424-1985 
Fl Fl Lauderdale, Newark Elect ...... ,.. 305-587-2372 
IL· Chicago. Bellinds. .................... 312-982,9210 
IL" Chicago, NewarkElecl .............. : 312-638-4411 
IN Indianapolis, Graham Elect ...•........ 317-634-8202 
IA Cedar Rapids, Newark Elect .......... 312-362-1171 
MD Baltimore, RBdio Elect ................ 301-1\23-0070 
MD eellsville, Newark EIec. •.........•.... 301-937-5085 
MA Needham, Cronin Elctms. ..•.•. '. . . . . . .. 617-449-0500 
MA Wanham Sterling Elec. ............... 617-894-6200 
MN Minneapolis, Joel Co. . ... :............ 612-545-5669 
MN Minneapolis, Newark Elect ........... 216-361-47()() 
NJ Kenilworth, Newark Elect ............. 201-272-8410 
NY Farmingdale, Pride Elctrns. ........... 516-293-4020 
NY Hauppauge, Fairmont Elctrns. ......... 516-231-3313 
NY Hauppauge, JaG!> EI.ecl ............... 516-273-5600 
NY Plainview, ACI Elect .................. 516-293-6630 
NY Rome, Rome Elecl ................... 315-337-5400 
NC Raleigh, Radio Elec. Svc. : .. 1 .......... 919-781-5700 
OH Centerville, C.V. Clark ................. 513-435-3000. 
OH Cleveland, Newark Elect ............. 216-361-4700 
OR Lake Oswego, Belllnds. ...... : ...... : 503-241"4115 
PA Montgomeryville, Pyttronic Inds. ....... 215-643-285p 
PA Philadelphia, Herback Rademan ...... 215-426-1700 
PA Philadelphia, Philadelphia Elctrns .. : ... '215-568-74~ 
PA York, E. C. I: ........................... 717:846-5334 
TX Dallas, Wholesale Elect· .............. 214-824-.3001 
UT Salt Lake Cijy, Newark Elect. .. . .. . ... 801-486-i 048 
WA Bellevue, Bellinds. ................... 206-747-1515 
WI BrOQldield, Newark Elect ............. 414:781-2450 

Soldering Equipment 
and Tools 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental .• Leasing 

21418 Parthenia St., Canoga Park,CA 91304. (8lB) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1 ~800·272·4225 

I 
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Manufacturers and Sales Offices Directory 

OAK MATERIAlS GROUP INC. Laminates Div. 1 
Mechanic Street, Hoosick Falls, NY 12090, Tel: 518-686-
4379, Telex: 710-965-9721; FSC No.: 53240; Sis. Mgr: 
Robert L Fidrych; DIst; Mgt': Richard Spiak 

OAK SWITCH SYS. 100 S. Main St, Crystal Lake, IL 60014, 
Tel: 815-45e:-5000, Telex: 72-2447, TWX: 910-634-3353; 
FSC No.: 76854; Ernpl.: 1200 

OAKTR.ON IND5., 1000 3OthSl, Monroe, WI 53566, Tel: 
608-328-5560; FSC.No.:1l71011; Empl: 250; Sis. Mgr: J. F. 
DiSch; Dis/. Mgr: J. F. Disch ................... 0.1030 
Lbcal Sales Offices & Reps 

AZ Phoenix, S. Fisher Assoc. ............ ,. 1!O~247-7865 
CA Mill Valley, Roy Colerl Sis., Inc. .., ... ,. 415-383-8700 
CA' Newhall, Lessing Assoc. •......... :... 213-348-6662 
CO . ·Arvada,·C B Elctrn Mklg. . .... , ...... , 303-422-0561 
FL Tainpa,SRT Marketing .. .. .. .. .. . .... 813-884-4805 
GA 'Atlanta, Millar ElptrL ................... 404-261-6160 
IL Elmhurst,ES.I. .................. , ...... 312~I-0710 
IN MUlberry, Maish Sis. .................. 317-296-2322 
MA Millis, R. G. Assoc. .................... 617-376-2044 
MN Minneapolis, Kodo.Assoc. ............. 612-881-1255 
MO .-Kansas City, Nevco ................... .816-421-1751 
MO· St Louis, Nevco .................. ,.... 314-843,-7406 
NY Rochester, Warren Kaufman Assoc. ... 716-266'2728 
NY Whijestone, J. Brown ElctrL SIs. ....... 718-767-1977 
NC Raleigh, Millar ElclrL .................. 919-:787-9564 
OH Akrorl, Shamrock EIcIrt ................ 614-888-7638 
OH Dayton, Shamrock Elclrl. .............. 513-298-1227 
TX Richardson, Campion SIs. ............ 214-238-6145 
VA Great Falls, Kendall & Assoc. ......... 703-759'-3128 
WA Seattle, Vector /AMe ................. 206-322-4343 
EXP IL, Chicago, Magnus ElclrL ............ 312-679-:6070 

OAL ASSOCS., P.D. Box J; Escondido, CA 92026, Tel: 619-: 
743-7143; Empl.: 10; SIs. Mgr: Mark Lohkemper 

Local Sales Offices & Reps . 
CA Costa Mesa. Pat DOoley Co. .......... 714-548-2232 
NY. Greal Neck. W&A Holland ........... : 516'487-8877 

OAR CORP., A CompuDyne Co., 10447 Roselle Sl, San 
Diego, CA 92121, Tel: 619-:453-4013, Tele.:697852; Sis. 
Mgr: Michael A. Duke 

OAS INC. See Optimum Applied iystems 

OCEAN MARINE INSTRUMENT, 629 Terminal Way 
# 15, Costa Mesa, CA 92627, Tel: 714-548-9569 
......... , ..................................• : ... 0.1947 

OCEAN RESCH EQUIP., INC. Box 709, Falmouth, MA 
02641, Tet: 617-548-5800, Telex: 94-0859; Empl.: 125; 
SIs. Mgr: J. Angell 

OCLi PHOTOB..CTRNS. DIV~ See Applied Solar 
Energy 

ODELL, M. P., CO;, 1620 CheSapeake Dr., Hoffman Estates, 
IL 60195; Tel: 312-991-2828; Sis. Mgr: M8ria McClurkin 

OECO CORP., 712 S.E Hawthorne Blvd., 'Por1land, OR 
97214, Tel: 503-238-2440, Telex: 36-0350; FSCNo.: 
95266; EmpL: 559; Sis. Mgr: Bob Bunker 

OGAlLALA B..CTRNS; Div. Arnold Engrg. Co.'Box 59; 
Ogallala, NE 69153, Tel: .308-284-4093; EmpL: 37; SIs. 
Mgr: H. L Harrington . 

II. . Park Ridge, EIctrn Instr. Assocs. ...... 312-298-2290 
MA Wobum, Pat J8rb Assocs. ........... 617-938-0488 
MN Minneapolis, The Mark Co. .......•.... 612-933-3026 
NJ Garwooi:I, E R. Mertz, Inc, ............. 201-232-4643 
NY Latham, L-Tron Corp. ................. 518-765-5032 • 
NC Charlotte, Zelco Assocs. .............. 704-523-2961 
OH Dayton, Mohawk Inlronies ......... , ... 513-434-8873 
OH No. Ridgeviile,TMS, Inc ............... 216-327-3527 
PA Carnegie, Flow Media ........ : .. .. ... 412-923-1619 
PA King of Prussia, FlW, PA, Inc. ......... 215-337-4343 
TN MemphiS, Jordan/Marlar/Hale, Inc. ... 901-452-7441 
TX Houston. !lcientificSIS: Co. ...... : .... 713-460-9170 
TX Rich8rdson, Scientific Sis. Co. : ....... 214-231-6541 
UT san LakeGity, Mess. Conslts. ....... ;. 801-364-3174 
WA Bellevue, Topp Engr~ Sis. Corp. ...... 206-747-5400 

OHIOSWITCH, INC.,'6534 Singletree Dr. Columbus, OH 
43229, Tel: 614-885-D319 

OHMITE MFG. CO. 3601 W. Howard Sl, Skokie, IL 60076, 
Tel: 312~75-2600, Telex: 72-4433, TWX: 910-223-0805; 
FSC No.: 44655; SIs. Mgr: Robl Axthelm; Dist. Mgr: Robl 
Axthelm ....................... A 0 1912-1921,2032-2033 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean, ......... 205-830-1540 
AK Anchorage, H. J. Lang Assoc. ......... 907-279-:5741 
AZ Phoenix, Mercury En~ SIs. ............ 602-244-0123 
CA Los Angeles, Wiley Co. ..... .. . .. .. ... 213-668-.1611 
CA Palo AHo, Ohmije MIg. Co. ............ 415-494-6954 
CA Sail·Diego, Wiley Co. .. ............... 619-:571-2881 
CO Denver, Lindberg Co. ... . . . . . . . . . . . . .. 303-758-9033 
CT North Haven, Coakley, Boyd & Abbett 

.................. -.- .... :. . . . . • . . . . . ... 203-239-6217 
Fl Deerfield Beach, Cartwright & Bean, . .. 305-429·3400 
Fl Orlando, Cartwright & Bean .......• :... 305-422·4531 
GA Atlanta, Cartwright & Bean ...... ,..... 404-233·2939 
IL Skokie, Ohmije MIg. Co. .... . . . . . . . . .. 312-675-2600 
IN Indianapolis, Electronic Reps, Inc ...... 317-894-1414 
IN' Mishawaka, Electronic Reps, Inc. ...... 219-259-9365 
LA Covington, Cartwright & Bean :........ ..504-,892: 1760 
MA Needham Hgts., Coakley, Boyd & Abbett 

.................... ; .............. : ... 617-444-5470 
Ml Grosse Pointe Park, Greiner Assocs. .. 313-499-0188 
MN 'St Pau~ Northport Engrg .............. :. 612-457·8000 
MS Jackson, Cartwright & Bean .......... 601-981'1170 
MO ~Iadstone, DelHron Co. ............... 816-436-6445 
MO Sl Louis, DelHron Co. .................. 314-869-:4779 
NH Plaistow, Coakley, Boyd .& AbbeH ..... 61.7-444-5470 
NJ River Edge, Ohm;te Mf~ Co.. .. . . . . ... 201-488-3690 
NJ WilHngboro, Ohmne Mfg. Co. . ........ ; 609-:871-1691 
NM Albuquerque, Lindberg Co. ............ 505-881-1006 
NY Rochester, Electra Sis ................. 716-427-7860 
NY Syracuse, Electra SIs. Corp. ........... 315-463-1248 
NC Charlottll. Polytech Svcs. ............. 704-372-4161 
OH Chardon, Ohmije MIg. Co ............. 216-287-7454 
OH Dayton, Ohmite Mfg. Co. ... ,.......... 513-277-6543 
OK Broken Arrow, Erickson SIs. ........... ~18-455-4276 
OR Tigaird, Electronic SIs. .............•. , 503-245-2342 
PA Monroeville, Ohmtte Mfg. Co .......... 412-373-2!l95 
TN Knoxville, Cartwright & Bean' .. , ....... 615-693-7450' 
TN Memphis, Cartwright & Bean .......... 901-276-4442 
TX AuStin, Eric.kson Sis. .................. 512-445-2952 
TX Dallas, Erickson SIs. .................. 214-739-5833 
TX Houston, Erickson Sis. ................ 713-226-1604 
UT san Lake City, Lindberg Co ........... 801-467-1794 
WA Mercer Island. Electronic CO"" SIs. ... 206-232-9301 

Ave NE, Seattle, WI>, 98052, T,9I: 206-885-2502; EmPI.: 32; '<ilI!I!!' ftl!!!1!!!~~NI!!!!II--------
O'HANLON COMPUTERSYSTEM8, INC; 8383-158th ' ~ 

Sis. Mgr: Dennis Sullivan; Dis/, Mgr: Dennis Sullivan . (gjl)"ij - .INC. 

OHIO SEMITRONICS, INC., 1205 Chesapeake Ave., 
Columbus, OH 43212, Tel: 614-486-9561; TWX: 810-4ll2-
1630; FSC No.: 12066; EmpL: 58; Sis. Mgr: G.Clagett 
.... ; ................ S.1776, 1806-1819; 0.1284-1289 

Local Sa/es Offices & Reps 
CA Arcadia, Van Gott & Assocs. .......... 818-445-9728 
CA Hayward. FLW, Inc ..................... 415-786-9070 
CO, Boulder, Meas. ConsHs. ................ 303-449·7506 
CT Wallingford, Pat Jenks Assocs. 
FL Orlando, Datarep ..................... 305-843-5224 
GA Acworth, Zelco Assocs. ....•.......... 404-974-8647 
IL Columbia, R. L Weisheimer & Assocs. 

......... ' ............................. 618-281-4148 

OHMTEK, INC., 2160 Liberty Dr., Niagara Falls, NY 14304, 
Tel: 716-283-4025; FSC No.: 57469; Empl: 143; Sis. Mgr: 
John BUrger .............................. A.1923-1925 

LOcal Sales Offices & Reps 
CA Santa Clara, 12 Inc. . ... :......... .. .... 408'986-3400' 
CA Woodland Hills, Interstate MkI~ Assoc. 

.. .. . .. .. .. . .. .. .. .. .. .. .. .. . .. .. . . .... 213-883-7606 
CO Aurora, High Teen Assocs. .... c ....... ; 303-695-1990 
FL Maitland, BeBCOfl ..................... 30~7-3489 
KS Overland Pk., ~vanced Techn. SIs. ... 913-642-6675 
MA ShreWsbury, Compatible Comps. ...... 617-422,7641 
MN Mendota Hgts., G.-II Sales ............. 612-454-3086 
NJ Englewood, Harold Gray Assocs. ..... 201-894-0894 
NM Albuquerque, Power Entprs. .......... 505-291t-1918 
NY Rochester,Fritz Dasson .............. 716-338-1699 
OH Cincil'\llati, John F. KinOiI Co ........... 513-191~150 
PA Wynnewood, Metz-Benham Assoc •... 215-896·7300 
TX Lewisville, Jim Hughes Co ............ 214-221-1536 
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Manufacturers and Sales Offices Directory 
OKINOUSTRIES, 1NC.,3455 Conner St, Bronx, NY 10475, OMNrTEC DATA INC.. 2405 S. 20Ih St, PhOenix, AZ 

Tel: 212-994-6600, Telex: 12-5091; Empl.: 100; SIs. Mgt: 85034, Tel: 602-258-8244, 800-521H1423,1WX: 910-951-
David Leventhal 4247; SIs. Mgt: Dan J. Mitchell; Disl. Mgi-: Dan J. Mitchell 

OKONITE. Box 340, Ramsey, NJ 07446, Tel: 201-825-0300, OMNITEK, INC. P.o. Box 102. 820 Pennsylvania Blvd., 
TWX: 71G-988-1 017; Empl: 1900; SIs. Mgt: A. c.CoppoIa Feastervllle,PA 19047, Tel: 215-355-4443, TWX:51~-
I.bcal Sales Offices & Reps 1730; FSC No.: ~16; SIs. Mgr: Frank Shandelman 

AL Birmingham .... .. .. .. .. .. .. .. .. .. .... 205-592-8966 

AZ Tempe ............................... 602-838-8596 OMNI-WAVE ELECTRONICS CORP. P.o. Box 660, 
CA Los Angeles .......................... 213-602-1759 Gloucester, MA 01930, Tel: 617-281-2800 
CA S. San Francisco ........... ,'.. .. .. ... 415-873-8590 
CO Denver ............................... 303-759-2776 
FL Tampa ............................... 813-677.0591' 
GA Atlanta ........ .. .. .. .. .. .. .. .. .. .. ... 404-953-3510 
IL Downers Grove .. .. .. .. .. .. .. .. .. .... 312-932-8200 
LA New Orleans ...... .. .. .. .. .. .. .. .. ... 504-246-3840 
MA Hingham ............................ : 617-749-3374 
MI Southfield.. .. .. .. . . .. .. .. .. .. .. .. .... 313-569-3230 
MO Frontenac ............................ 314-997-2320 
MO Kansas Cily .......................... 816-358-5800 
NJ Cherry Hill... .. .. .. .. .. .. .. .. .. .. .. .... 215-587-5739 
NY Syracuse ............................. 315-479-8313 
NC Charlotte ............................. 704-535-6535 
OH Cincinnati ............................ 513-761-1333 
OR Portland .............................. 503-226-3172 
PA . Leetsdale ............................. 412-734-2503 
TlS Dallas ................................ 214-243-3318 
TX Houston.. .. .. .. .. .. .. .. .. . .. .. .. .. ... 713-820-9990 
UT Salt Lake City .............. .. .. .. .... 601-283-3048 
VA Vienna ............................... 703-938-4770 
WI Milwaukee ............................ 414-478-4550 

OLIVER ADVANCED ENGRG., 616 W. Wilson Ave., 
Glendale, CA 91203, Tel: 818-24G-0060, Telex: 194773; 
EmpL: 28; SIs. Mgr: Dane Hutchins; Dist. Mgr: Dane 

OMRON ELCTRNS. INC. Control Comps. Div. One E 
Commerce Dr. Schaurnburg,IL 60195, Tel: 312-843-7900, 
TWX:·91 0-291-2494; ErnpI.: 209; SIs. Mgr: D. Nelson 

ONSET COMPUTeR CoRp. 199 Main St, PO Box 1030, 
N. Falmouth, MA 02558, Tel: 617-563-2267, Telex: 

469915; E""I.: 8; Sis. Mgr: Elaine Boyd 

ONTEL CORP., 250 Crossways Park Dr. Woodbury, NY 
11797, Tel: 516-364-2121, Telex: 961-382; EmpL: 430; 
Sis. Mgr: Ed Heinze 

OPAMP LABS, INC., 1033 N. Sycamore Ave. Los 
Angeles, CA 90038, Tel: 213-934-3586; FSC No.: 24699; 

i EmpL: 18 ....................................... Do1014 

OPTEK TECHNOlOGY. INC. 345 Industrial Blvd, 
McKinney, TX 75069, Tel: 214-542-9461, 1WX: 910-86G-
5825; EmpL: 580; SIs. Mgr: James Trautwein; .Disl. Mgr: 
Dave Kimbrough ' 

OPTOT 

OPT INOS. INC., 300 Red School La. Phillipsburg, NJ 
08865, Tel: 201-454-2600, TWX: 510-235-2920; Empl.: 
290 ...................... A.1401. 2212: Do1736-1739 

Local Sales Offices & Reps 
CA CarnpbeI~ Sheehan MkIg. Assocs. .. .. 408-370-6900 
CT Windsor, Janco Technlg. .............. 203-743-9436 
FL lauderhill, Innovative Mktg. •.........• 305-485-e869 
FL Ugh1house Point, !\eIes Engrg. Concapts 

........ ; .............................. 305-781-4800 
FL' Melbourne, EMS, Inc. ... .. .. .. . .. .. ... 305-724-1027 
GA Cumming, RGA Sis., Inc. .............. 404-438-4125 
IL Chicago, LGS Elclrns. Co. ............ 312-458-9616 
IN Fl Wayne, Corrao Marsh. Inc. ......... 219-837-5546 
IA Cedar Rapids, CahlI~ Schmitz & Cahill 

........................................ 319-377-8219 
MD Baltimore, Controy SIs. .. .. .. .. .. .. ... 301-298-2444 
MN Minneapolis, White SIs. Co. ..... 612-755-0855/3511 
NJ PaliSades Perk, Janco Technlg. ....... 201-941-4008 
NY Rochester, Alan Lupton Assocs., Inc. .. 718-462-7700 
OH Cincinnati, Ken C. Hollman, Jr. Co. .... 513-931-11;186 
OH Dayton, Patrick Montplaisir ............ 513-434-4316 
OK Tulsa. The Hugh Daly Co. .. .. .. .. .... 918-494-7711 

OPTOELECTRONIcs, INC., 1309 Dynamic St,Pelaluma, 
CA 94952, Tel: 707-763-4181, Telex: 34-0166;EmpI.: 40; 
Sis. Mgr: Victor Yen 

Hutchins . 
OPTELECOM, 15940 Luanne Or. Gaithersburg, MD 20677, OPTOELECTRONICS, INC. 5821 N.E 14th Ave., Fl 

OLYMPIC WIRE & CABLE. 1 Madison Rd., Fairfield. NJ 
07006, Tel: 201-227-7996, Telex: '75-2217; FSC No.: 
63630; Empl.: 35; SIs. Mgr: Robert T. Mello; Disl. Mgr: 

Tel: 301-84()-2121; FSC No.: 59338; Empl.: 50; Sis. Mgr: Lauderdale, FL 33334, Tel: 3{l5-771-2050, Telex: 514849; 
F. C. Eggleston Empl: 25; SIs. Mgr: L R Huitt; Dis/. Mgr: L,A. Hufft 

Yvette Archer 

£r-OMEGA 
ENGINEERING. INC. 

OMEGA ENGRG" Box 4047, Stamford, CT 06907, Tel: 
203-359-1660, Telex: 99-6404; EmpL: 400; Sis. Mgr: 
George Vermilyea ..•.. 801683. '1788-1767.1820-1821: 

Co1887: Do1013. 1070. 1128. 1160, 1290, 1374-1375, 
1407 

OMNI SPECTRA, INC., Microwave Connector Div. 
140 Fourth Ave. Waltham, MA 02154, Tel: 617-89G-4750 

OPTICAL & CONDUCTIVE COATINGS, Meridian 
Inds., Inc.. 426 N. Buchanan Cir. # 8, Pacheco, CA 94553, 
Tel: 415-798-6066, Talex: 171309 HQ WNCK; FSC No.: 
9U775; EmpL: 8; SIs. Mgr: Glenn G. Grupe 

OPTICAL ELECTRONICS, INC., Box 11140, Tucson, AZ 
85734, Tel: 602-624-8358, TWX: 910-952-1283; FSC No.: 
5962; Empl.:.16; Sis. Mgr: George L Hill 

Local Sales OffIces & Reps 
CA San Diego, California Elctm Mktg. .. .. 619-682-3551 
CA Santa Ana, California Elctm. Mktg. . . .. 714-835-2702 
CA Santa Clara, Comtronics .............. 408-773-9800 
CT Bu~ington, Tritek. tnc. ................. 617-272-4550 
MA Burtlngton, Tritek. Inc. ................. 617-272-4550 
NJ Pararrus. Design Elctrns. ... . . . . . . . . •. 201-845-6224 
TX Hurst, EHec Sts. ...................... 817-268-2896 

OMNIBYTE CORP., 245 W. Roosevelt Rd., Bldg. 1-5, w. OPTICAL FIBER TECHNOLOGIES, INC. P.O. Box 148, 
Chicago,lL 60185, Tel: 312-231-6860; Empl.: 35; SIs. Mgr: Nuning Lake, MA 01665, Tel: 617-663-6629, Telex: 948-
Susan COchran 288; SIs. Mgr: Patricia whalen 
LOcal Sales Offices & Reps 

AZ Scottsdale, Frontier Technology ...... 602-998-4438 
CA Santa Clara, Applied Micro Tech ...... 408-730-1289 
CA Woodland Hills. Applied Micro Tech. .. 213-888-2027 
CO Englewood, Davis AssOcs.Inc. ....... 303-761-7980 
FL Melbourne, Aeynolds & Assoc. ........ 305-259-7000 
IL Park Ridge, Ad Tecli Inc. ............. 312-692-7320 
MA Waltham, Digital Sales ................ 617-899-4300 
MI Southfield, Infinity, Inc ................. 313-557-7230· 
MN Minneapofis. Jan-Ray Sys. ............ 612-831-5060 
NJ Boonton, Winter Assoc. ............... 201-334-3434 
NY Caledonia, E F. SIs. ................... 716-538-4754 
TX Houston, Dyna Marketing ..... , ....... 713,4SO-0314 
EXP IL, Chicago, Computer Overseas Ccrp. 

................. , .......... : . . .. . . .. .. 312-332-3272 
Can Scarbouough, Ontario, Finnan Engineered Prods, LId. 

.......................... ; . . . . . . . . .. .. 416-438-6070 

OMNI SPECTRA, 21 Continental Blvd., Merrimack, NH 
03054, Tel: 603-424-4111, Telex: 953053, TWX: 710-366-
0674; FSC 'No.: QUIP; EmpL: 750; Sis. Mgr: Ernest J. 
Devna; Disl. Mgr: Terri Hastings 

OMNI SPECTRA, 'iNC., Microwaile Subsystems Div. 
2626 S<l Hardy Dr. Tempe, AZ 85282, Tel: 602-966-1471, 
TWX: 910-95G-1296; SIs. Mgr: Cart Seburn; Dis/. Mgr: 
Carl Sebum 

OMNI SWITCH, INC., 21630 N. 19th Ave., Suite 8-20, 
Phoenix, AZ 85027, Tel: 602-582-0629, Telex: 602-582-
0665; EmpL: 100; Sis. Mgr: Jim Burkett 

OPTICAL PUBLISHING CO., INC., Berkshire Common, 
PIttsfield, MA 01201, Tel: 413-499-0514, Telex: 232-005-
ASAS Attenticn: Optical; Sis. Mgr: George Ccminsky 

OPTICAL TECHNIQUES INTL, 1800 E Garry, Ste. 
#214, Santa Ana, CA 92705, Tel: 714-540-9040; SIs. 
Mgr: Robert Theriaun; Dis/. Mgr: Robert Theriaun 

" 
OPTICS FOR RESEARCH, INC., P.O. Box 82, Caldwell, 

NJ 07006, Tel: 201-228-4460, Telex: 130-224; Sis. Mgr: 
Donald K. Wilson 

OPTICS INTERNATIONAL Box 101, Tenafty, NJ 07670, 
Tel: 201-567-4799; Empl.: 10 

OPTIMA ENCLOSURES, 2166 Mountain Indl. Blvd. 
Tucker, GA 30064, Tel: 404-939-6340, TWX: 810-768-
3967; FSC No.: 10110; EmpL: 250; Sis. Mgr: AI Waters 

OPTIMATION, See Julie l'Iesearch Labs 

OPTIMIZED DEVICES, INC., 220 Marble Ave., 
.Pleasantville, NY 10570, Tel: 914-769-6100; Empl.: 30' 

OPTIMUM APPLIED SYSTEMS, 145 Palisade St, Dobbs 
Ferry, NY 10522-1696, Tel: 914-693-8001, Telex: 646141 
ATT:OAS; Empl.: 30; SIs. Mgr: H. Joseph Braid 

OPTOMICRONIX, 10080 N. WoHe Rd., SW 3-360, 
Cupertino, CA 95014, Tel: 408-725-1220; Sis. Mgr: W. M 
Otsuka 

OPTO TECHNOLOGY, INc., 1674 s. WoH Rd., Wheeling. 
'IL 60090, Tel: 312-537-4277, TWX: 91G-68i-1490; Empl: 
35; Sis. Mgr: Richard E Hagberg 

omRon® 
OMRON .L.~RONICS. INC •. 

AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

I • c OB P 0 BAT B D 

2478 FletCher Dr,' Los A~leles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 80o-421-88!$5 
CALIFORNIA: 800-252:-4640 

TWX 910-321-2971 

11'·':' '. 

. ". ., 
SEE COMPLETE PRODUCT 
LINE UNDER SWITC~ES 

SECTION 5100 
FREE LlNECARD AND 
CATALOG ON REQUEST 
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OPTO.22. 15461 Springdale St, Huntington Bch., CA92649, 

Tel:714-891-5B6,I, Telex: 692-388; Empt: 120 
........................................... 801440-1441 

Local. DistrIbutors . 
AI. Birmingham. Industrial Elec. Supply ... 205-956-8504 
AI. Huntsville, HarniHon Avnet EIctrns. .... 205-837-7210 
AL Huntsville; Pioneer/Huntsville .. , •... ,. 205-837-9300 
,AZ Phoenix, Wyle Labs. .......•..... :.... 602-249-2232 
AZ Tempe, Haminon Avnet Elct.ms. ....... 602-231-5100 
AZ . Tucson, Wyle Labs. .......... : . . . . . . .. 602-884-7082 
AR Little Roc!<, Car~on Bates ............. 501-562-9100 
CA ,AgOura. Wyle Labs. ................ :.; 816-B8(}-9000 
CA 'Chatsworth, HamiHon Avnet Elclrns. .. 818-7Q(}-2600 
CA Costa Mesa, Avnet Elctms., .. :........ 714-754-6111 

, CA Costa Mesa, Hami"on Electro SIs. Orange COunty 
..............•. · ...•. : .•........•....... '714-641-4100 

CA . Culver City, HamiHon Electro SIs. ...... 213-556-2121 
CA EI Segundo, Wyle Labs. ............... 213-322-8100 
CA Huntington Beach, Opto 22 Distibutor Sis. . 

....................................... 714-891-5861 
CA . Irvine, Wyle Labs. ..................... 714-883-9953 
CA ontario, Hamilton Avnet Elctrns. . . . . .. 714-989-4602 
CA Rancho Cordova; Wyle Labs. .. . . . . . .. 916-638-5282 
CA Sacramanto, HamiHon Avnet Electronics 

...................................... , 916-925-2216 
CA San Diego, HamiHon Avnet Elctrns .... 619-571-7510 
CA San Diego, Wyle Labs. ................ 6.19-565-9171 
CA Santa Clara. Wyle Labs. .............. 408-727-2500 
CA Sunnyvale, HarniHon Avnet Elctms .... 406-743-3355 
CO Englewood, HamiHon Avnet Elctrns. ... 303-74(}-1 000 
CO Thornton, Wyle Labs. ................. 303-;457-9953 
CT Panbury,.HamiHon Avnet Elctrns. ..... 203-797-2800 
CT Norwalk, Pioneer/Connecticut ........ 203-853-1515 
DC Washington, Hamilton Avnet Elctrns. .. 301-621-5410 
FL Attamohte Springs, PioQeer /Orlando .. 305-834-9090 
FL Deerfield Beach, Pioneer /Ft Lauderdale 

............................. :.\ •...... 305-771-7520 
FL Fort Lauderdale, Hamilton Avnet EIctrns. 

....................................... 305-971-2900 
FL Orlando, HamiHon Avnet Elctrns. ....... '305-628-3888 
FL St Petersburg, Hamilton Avnet Elctrns. 

....................................... 813-576-3930 
GA Norcross, Hamilton Avnet ............... 404-447-7507 
GA Norcross, Pioneer/Georgia .......•... 404-446-1711 

• GA Norcross, Professional Control Corp. .. 404-449-4577 
IL Bensenville, HamiHon Avnet Elctrns. .. 312-86(}-7700 
IL Berkeley; Tara ........................ 3) 2-449-6434 
IL Elk Grove Village, GBL Goold Elctms. ',. 

· .......... '. . . . . . . . . . . . . . . • . . . . . .• . . . .. 312-593-3220 
IL Elk Grove-Village, Pioneer/Chicago ... 312-437-9680. 
IL Moline, Jim Otis ......... '. . . . . . . • . . . •. 306-762-9311 
IN Carme~ HamiHon Avnet Elctrns. ....... 317-644-9333 
IN Indianapolis, Pioneer/Indiana' ......... 317-649-7300 
IN Indianapolis, Process Automation Devices 

· . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . .. . . . . .. 317-849-3682 
IA Cedar Rapids, HamiHon Avnet Elclms. 

319-362-4757 
KS Overland Park, Hamilton Avnet Elctrns. 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 913-886-8900 
MD BaHimore, Automation Indl. Control ... 301-944-8400 
MD Columbia. Hami"on Avnet Elctrns. . .. , 301-995-3500 
MD Ganhersburg, Pioneer Technlgs. Grp., Inc. 

....................... ; ................ 301-921-0660 
MD Mount Airy, Thermal Devices ....... .. 301-442-1007 
MA Lexington, Pioneer/Massachusetts ... 617-881-9200 
MA' II!- Redding, Martindale Assocs. ....... 617-664-0355 
MA Wciburn, HamiHon Avnet Elctrns ....... 617-273-7500 
MI Grand Rapids, Hamilton Avnet Elctms. 

.......................... : ............ ; 616-243-8805 
MI Livonia. HamiHon Avnet Elctrns. ....... 313-522-4700 
MI Livonia. Pioneer/Michigan ............ 313-525-1800 

,MI Madison Heights, McNaughton-McKay Elect . 
..... c ....................... : ......... 313-399-7500 

tJlN Minneapolis, Cassidy Elctrns .......... 612-944-0100 
MN Minnetonka, Hamilton Avnet Elctrns ... 612-932-0600 
MN Minnetonka. Pioneer/Twin Cities . . . ... 612-935-5444 
MN St Paul, Kim Controls ................ 612-78(}-2991 
MO Earth City, Hamilton Avnet Elctrns. ...• 314-344-1200 
NE Omaha. Jim Otis & Assocs. ....... ,... 402-392-0523 
NH . Manchester, HamiHon Avoiet Elctrns. .. 603-624-9400 
NJ Cherry Hill, HarniHon AVf1il1 Elctms .... 609-424-0100 
NJ Fairfield, Hamilton Avnet Elctrns. ...... 201-575-3490 
NJ Newark, Norman Bragar ...... '........ 201-344-1100 
NJ; Pine BroOk, Pioneer/New Jersey ..... 201-227-1262 
NM Albuquerque,.HamiHon Avnet Elctrns. . 

........... ............................. 505-7.65-;500 
NY East Syracuse, Hamilton Avnet Elctrns. 

NY Fairport, Pioneer/Rochester ......... . 
NY Glen Head, Livera-Polk Assocs. , ..... . 
NY Melville, Hamilton Avnet Elctrns. ..... . 
NY RocheSter,HamiHon Avnet Elctrns. .. . 
NY Vestal,PiOile$/Binghamton ......... . 
NY Woodbury, Pioneer/Woodbury ....... . 
NC Charlotte, Pioneer/Carolina .......... . 
NC Charlotte, Regan Controls 

315-437-2641 
716-381-7070 
516-759-9300 
516-434-7421 
716-475-9130 
607-746-8211 
516-921-8700 
704-527-8188 
704-523-9137 

- -
Manufacturers and Sales Offices Directory 

NC Raleigh, Hamilton Avnet Elclms. .•.•.. 919-878-0810 
OH Centerville, I. P.O' ......•. , ........... 513-435-2086 
OH Cincinnati, Richard equip. •..••.•...... 513-271-8666 
OH Cleveland, Hamilton Avnet EIcIms. .••. 216-831-3500 
OH Cleveland. Pioneer/Cleveland . d ••••• 216-587-3600 
OH Columbus, Great Lakes Controls COIp. 

.......•............................... 614-451-7872 
OH Columbus. Hamilton Avnet Eictm!!- .. , 614-862-7004 
OH Dayton, HamiHon Avnet EIctrns. ....... 513-439-6700 
OH Dayton;Pioneer/Dayton .............• 513-236-9900 
OH North RoyilHon, Gr<lat Lakes Controls C9rp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . • . . .. 216-582-0020 
OK Tulsa, duality Comps. ..... , ........... 918-664-8812 
OR Hillsboro, Wyle 4lbs. ...... . . . . . . . . . .. 503-64()-6()()0 
oR llike Oswego, Haminon Avnet Elclms. 

OR 
PA 
PA 
PA 
PA 

Portland. PacifIC Control Supply ....... . 
Horsham, Pioneer/Delaware Valley .. . 
King of Prussia. Applied Controls ... ' .. 
Pittsburgh. Customized Control Sys. .. 
Pittsburgh. Great Lakes Control Corp. 

503-635-8831 
503-249-2033 
215-674-4000 
21 &265-3832 
412-921-3196 

•.....•..........•...•................. 412-341-8922 
PA Pittsburgh. Hiunilton Avnet EIctrns. .... 412-281-4150 
PA Pittsburgh, Pioneer /PIUsb"rgh ........ 412-782-2300 
TX Addison. Quality Comps. ............... 214-733-:4300 
TX Austin, HamiHon Avnet EIctrns. .: ...... 512-837-8911 
TX Austin, Pioneer/Austin ................ 5.12-835-4000 
TX .Austin, Quality Comps. ..•............. 512-835-0220 
TX Austin,Wyle Labs. .......... : ......... 512-834-9957 
TX Dallas, Pioneer/Pallas .....•.........• 214-386-7300 
TX Houston, HamiHon AvnetElctrns. , .... 713-78(}-1771 
TX Houston, Pioneer/Houston ...... '.' . .. 713-986-5555 
TX Houston, Quality Comps. ............. 713-24(}-2255 
TX Houston, Wyle Labs. .................. 713-879-9953 
TX I",ing. Hamilton Avnet Elctrns. ........ 214-659-4111 
TX F!ichardson, Wyle Labs. ............... 214-235-9953 
lIT san Lake City, HamiHon Avnet Elctrns. 

801-972-2800 
lIT 
WA 
WA 
WA 
WA 
WI 

san llike City, Wyle Labs ............. 801-947-9953 
Bellevue, Hamilton Avnet Elctrns. 
Bellevue, Wyle Labs. . ......... , ..... .. 
Kent Shannon, Ltd .................. . 
Redmond, Cascade'Controls .....•... 
Germantown, Professional Control Corp. 

206'643-3950 
206-453-8300 
206-783-0545 
206-881-6643 

: ...................................... 414-251-3000 
WI Milwaukee, HamiHon Avnet Elctrns. ... 414-784-4510 
WI Milwaukee, Taylor Elctrns. ............ 414-241-4321 

OPTRON, INC., See TRW Optron 

ORAM ELOTRNS.. Ate. 22. . Putnam Business Park, 
Brewster, NY 10509-9587, Tel: 914-279-2966, Telex: 
DRAM 626-382-40; Empl.: 25; SIs. Mgr.: Vincent A 
Gianguzzi 

ORAM ELECTRONICS, 12 Cranston Rd., Pittsford, NY 
14534, Tel: 716-381-4673; Empl.: 150; Sis. Mgr: M. I. 
Mindell ............•............................ 001740 

ORBIT INOS., 2670 Lockheed Way, Carson Cny, NV 89701, 
Tel: 702-862-6123; Empl: 10 

ORBIT INSTRUMENT, CORP., 80 Cabot. Ct, 
HaupPauge, NY 11788, Tel: 516-435-8300, TWX: 51(}-
221-2122; FSC No.: 11263;. SIs. Mgr.: Bruce Reissman, 
Dennis Sunshine .............. , .. '" ... B.I735; D.1129 

Local Sales Offices & Reps 
CA . San Diego, Orbit Instr. COIp. l ....... :. 619-566-3437 

ORBIT INSTRUMENT OF CAL, 6431 GIoI;>8I Dr., 
Cypress, CA 90630, Tel: 714-527-0561, TWX: 51(}-221-
2122; FSC No.: 1'1263; SIs. Mgr: Bruce Relssman 

ORIEL CORP. 250 Long Beach Blvd., Stratford, CT 06497-
0872, Tel: 203-377-8282, TWX: 71 (}-453-8719 

ORIONICS, INC., 34368E Frontage Rd., Boz!'ITlan, MT 
59715, Tel: 406'-586-8256, TWX: 91 (}-963-2063 

ORTEL CORP. 2015 W. Chestnut St., Alhambra. CA 91803, 
Tel: 818-281-3836, Telex: 752434; SIs. Mgr.: BrentJ.Ware 

. OSBORNE TRANSFORMER, 19638 Derby St, Detron, 
MI 48203, Tel: 313-388-4136; Empl.: 30; SIs. Mgr: J. R. 
Osborne 

OSCILLATEK CORP., 620 North Lindenwood Dr. Olathe, 
KS 66062, Tel: 913-829-1777, Telex: 437045; FSC No.: 
57693; Empl.: 24; SIs. Mgr: A Ghaloor ... A.I402-1407 

OSHINO ELECTRIC LAMP WORKS, L TO., 5-2, 
Mianarni-Shinagawa 2-<:home, Sh!nagawa-Ku, Tokyo, 
Japan, Tel: 03-471-8548, T9Je~: 0242-2117; FSc No:· 
03-45(}-3939; Empl.: 300; SIs. Mgr: T. Koyama 
...........•................ · ..................... B.1090 

Local Sales Offices & Reps 
CA Fountain Valley, WAMCO Inc. .....•... 714-545-5560 

OSLO CONTROLS, 328 Industrial' Ave, Cheshire, CT 
06410, Tel: 203-272-2794, TWX: 71 (}-45&3774; SIs. Mgr: c 

J. J. Martinez ... : ......................... 801684-1885 . , 

. Local Sales Offices & Reps 
Century Elec. Supp. 

CA Los Angelas, Minarik Elee. 
CA Riverside, Eictm. Supp. ............. .. 
AZ Scottsdale, Semi-Systems ........•... 
CA Bras. Masco ......................... . 
CA MOuntain View, Westech SIs. ........ . 
CO Englewood, Computech Mktg. . ...... . 
CT Bloomfield, Zaslow SIs. ............. '.' . 
FL Longwood, CBC Elctrns. ..... ; ........ . 
IL Lisle, W-G Controls .................. . 
MD Silver Spring. L G. WMe & Co. . ..... . 
MI Grosse Pointe Park, Greiner Assocs. .. 
MN Minneapolis, JOS-CO/Mslius ........ . 
MO St Louis, Hill & Co. . ~ ................ . 
NJ Caldwel~ Grimm Siegal Assocs. ..... . 
NY Syracuse, Canavan-Scanlon Assocs. 

OH Cincinnati, O. H. Bromberg & Assocs. 

213-48S-: 1291 
114-683-7300 
602-991-1151 
714-529-0866 
415-961-1422 
303-773-3981 
203-242-7781 
305-831-5360 
312-983-5954 
301-434-15&5 
313-499-0188 
612-861.-3343 
314-432-1136 
201-575-9300 

3.15-437-1271 

....... " .............................. 513-771-9333 
OH Mentor, KT/DEPCO .................. 216-729-3588 

. PA Broomall, Whn ... Whiddett ............. 215-353-6347 
TX Dallas, Glidden Electro Equip .......... 214-341-0610 
WA Mercer Island, J. H. Andersen & Assocs. 

... : .......................... '.' . . . . . .. 206-232-0464 

Lileal Distributors 
CA Gardena. Calffornia Swnch & Signal ... 213-77(}-2330, 

213-536-9830 
CA Los Angsles, Master Distrs. ..... " .. '.' 213-829-4656 
CA '. Los Angsles, Minarik Elect ........... 213-485-1291 c 

CA Rivers~e, Elctrn.Supply .............. 714-683-7300 
CA San Diego, Deco Elctrns. ...•......... 619-693-1.595 
CA San Jose, Cypress Elctrns. ............ 408-945-8400 
CA Tustin, Western Swnches ............. 714-731-4333 
CA Van Nuys, Pacific Switch Controls .... 213-873-4802 
CT SheHon, Century Elec. Supply ......... 203-736-2684 
CT West Hartford, Atlantic Swnch Controls-

.: ..................................... 203-527-7705 
FL Lakeland, A A Elec .................... 800-237-8274 
FL Lakeland, Swnch Controls ............ 813-644-7564 
IL LOmbard, R. M. Elctrns. .... 312-932-5150 
IL Whealon, Conectrix ................... 312-653-1460 
MA Canton, Impact Elctrns ................ 617-821-1500 
MI St Clair Shores, Spernco ............ 313-771-2700 
MN Minneapolis, Elctrn. Center ..• :. 612-336-5881 
NJ Fair Lawn, Relay Specialties 201-797-3313 
NJ Mt Laurel, Jersey Switch ... . . . . . . .. .. 609-778-8190 
NY' Woodside, Switches Unltd. . .... ,...... 212-478-5000 
OH Cincinnati, Cartessa M~ . . . . . . . . . . . .. 513-522-3100 
OH Columbus, Ohio Swnch ............... 614,885-0319 
TX pallas, Glidden Electro Equip. Co. \ .... 214-341-0610 
TX Dallas, Texaswitch ................... 214-357-1768 
WI Mequon,'Taylor Elec ................... 414-241-4321 
EXP Ponce PR;'Dil;tributronics ............. 609-843-3321 
PR Ponce,,1)istributronicS ................ 809-843-3321 ~ 

OSTBY & BARTON, 487 .JeHerson Bivd. Warwick, RI 
02BBB, Tel: 401-739-7310, Telex: 927573; Sis. Mgr.: JOs. 
.E. Burns 

OTTO ENGRG., 2 E. Main St., Carpentersville, IL 60110, 
Tel: 312-426-7171, Telex: 722426; FSC No.: 21649; Empl.: 
120; Sis. Mgr: R. E. Sparks ..... :. c. .. • •. 801686-1687 

LOcal Sales Offices & Reps 
CA Los Angeles, Electric s"!nches, Inc. . ... 213-664-2125, 

213-66(}-1464 
AL Decatur, EI Tech.................. 205-353-7899' 
cA Anaheim, Gabiiili & Assocs. ..... ',' .. ' .. 714-666-0660 
CA Costa Mesa. Gabriel Assocs. .......... 714-957-1981 

, CO Denver, Lindberg Co. .. c ........ : . '. T 303-75&9033 
FL Deerfield Beach, Newell Hynes Assocs., Inc. 

." ............................... '. , ... , 305-429-3207 
IL' Downers Grove, Rockford'Controls Co. 

IL 
IN 
MA 
MI 
MN 
MO 

Glen Ellyn, Rockford Controls Co. . ... . 
Indianapolis, Rockford Controls Co. ' .. . 
Needhan Heights, Newscott ......... . 
Madison Heights, Pine Sis., Inc. .. , .... . 
Minneapolis, Boerger & Assocs. . ..... . 
Kansas Cny, Harris-Hanson Co. .. 

312-98(}-2046 
312-469-80:16 
317-246-2518 
617-444-1923 
313-589-0350 
6.12-58(}-3435 
816-444-9494 
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ManUfacturers and Sales Offices pireetory 
MO St Louis. H8(ri&-Hanson Co. ....•....... 314-432-3811 
NJ Medford. Jack McCoy, Inc. ...•.....•.• 609-953-077Cl 
NY Great Neck. Tylinski Co. ....•..•...... 516-466-9070 
NC Kernersville. Heritage Sis. Assocs. .... 919-998-4374 
OH Cleveland, EIecIro-Com ......•.•...•.. 216-676-8154 
OH Dayton, EIecIro-Com . • • . . • . .• . • • . • • .. 513-696-5140 
TX Dallas. Control Cornps. Corp. ..• . . • . .• 214-458-8877 
WA Bellevue, James Findlay Co. ••.•...... 206-455-9597 

Local Di8tribuIors 
AZ Tempe. Fisher Brownell •• . . •• . . . .• • .• 602-967-1464 
CA Los Angeles. Elec1ric Swi1ches, Inc. ... 213-664-2125 
MD Kensington, Marine Air Supp. ..•.•.••. 301-949-1353 
MA Hingham. Sager Elec. Supp. .......... 617-749-6700 
NM Albuquerque, Intemalional Elc1rns. •... 505-345-8127 
NY Hicksville, Durham Aircraft Svc.. Inc. .. 516-681-9800 
NY Lynbrook. Peerless Radio Corp. ....... 516-593-2121 
NY Woodside. Durham Aircraft Srvc. ...... 212-274-9000 
NC Greenville, Womack Elctms. .......... 919-758-5047 
TX Dallas. Associated Aircraft Supp. ...... 214-331-4381 

ovencalre 
OVENAIRE, Electronic Technologies Inc. 706 

Forrest St, Charlottesville, VA 22901, Tel: 804-977-8050, 
TWX: 910-997-8053; FSC No.: 12020; Empl.: 165; SIs. 
Mg': An<;Iy' Bell .............•............. A.1408-1411 

Local Sales Offices & Reps 
AL HuntSVille, L & D .. lnc. ..........•...... 205-837-1469 
CA San Mateo, Melvin Sis. ...... . . • . . . . .. 415-349-7445 
CA Van Nuys, RL Assocs. ............... 213-782-7826 
CO Loveland, Morbak Mktg. . • . . . . . . . . . . .. 303-669-8900 
FL Mai11and. Ellis & Assocs. .............. 305-645-1101 
GA Atlanta. L & 0 Inc. .. • . . . . . . . . . . • . . . . .. 404-395-7079 
IL Des Plaines Janus Inc. ..•.......... :. 312-298-9330 
IN Fort Wayne, TX SIs.,Inc. .............. 219-489-4447 
MD Towson, Dickison SIS: Co. . ..........• 301-.823-0923 
MA Mitton. Na10n Assocs. ................. 6-17-698-0670 
MN St Paul, Countryman ........ , . • . . . . .. 612-645-9151 
NJ Cherry Hill, H. J. WhRe Co. ............ 609-428-4544 
NJ Paramus. EHech ·SIs. .•............ ., .. 201-967-1309 
NY Buffalo, Quality Comps. ... , ...... : ..... 716-837-5430 
NC Greensboro, L & D,Inc. , .............. 919-292-3201 
NC Raleigh. L&D Inc. . .................... 919-676-5301 
TN Seymour,L&Dlnc. •......... ! ......... 615-577-1549 
TX Bedford. W. Pal Fralia Co. . ....•...... 817-354-1144 
WA Seattle, Carlyle Tech. SIs. . : ........... 206-575-6750 
WI Milwaukee. Janus Inc. ................ 414-476'9104 

OVEN INOS. 191 Hempt Rd., P.O. Box 290, Mechanicsburg. 
PA 17055, Tel: 717-766-0721; FSC No.: 21302; Ernpl: 70; 
Sis. Mg,: T. M. Nolan 

OXLEY, INe., 6290 Sunset Blvd., Sie. 1126, LoS Angeles. CA 
90028, Tel: 213-463-5120, TWX:91Q-321-2~; SIs.Mgr: 
Norman R Sutherland 

Local Sales Offices & Reps 
CA San Jos8, J. T. McFarland Assocs. .... 406-286-9333 
CA Tustin, West Inc. . .................... 714-852-9211 
CT Meriden. Abbott-Allison Co. ........... 203-481-()405 
FL tampa. APM Assocs. ................. 813-886-2457 
IL Chicago, Electro-Tech Mktg. Assocs. .. 312-588-4535 
MN St Pau~ Bonament Heyda Co. ........ 612-484-8531 
NY Rochester, R P. Kennedy Co. ........• 716-271-6322 
PA Paol~ Stitzer Assocs. ................. 215-644-5500 
TX ,RichardsOn. Eagle Marketing ......... 214-238-5363 

PACCOM, 3928 148th NE. Redmond. WA 98052, Tel: 206-
883-9200, 800-426-6254, TWX: 910-449-2592; Empl: 15; 
SIs. Mg': D. Tully; Dis/. Mgr: C. Beaudette 

PACE INC., 9693 Brewers Ct, Laurel MD 20707, Tel: 301-
490-9660, Telex: 87446; Sis. Mgr: James K Bausell 

PACER INDUSTRIES, INC. 14sO.First Ave., Chippewa 
Falis, WI 54729, Tel: 715-723-1141, Telex: 260391; FSC 
No.: 60162; Sis. Mg,: Steven Prince; Dis/. Mgr: Steven 
Prince 

PACIFIC ATLAI\ITIC ELCTRNS.. Box 754, EI CerrHo, CA 
94530, Tel: 415-237-5837, TWX, 910-388-7296; Empl: 4; 
SIs. Mg': P. Yen; Dist. Mg,: P. Yen 

PACIFIC CYBER/METRIX INC. 6600 Sierra Ct, Dublin, 
CA 94568, Tel: 415-829-8700, TWX: 910-369-6890; SIs. 
Mg, .. R Nelson 

PACIFIC COMMUNICATIONS, 2041-A S .. Grand Ave., 
Santa Ana, CA 92705, Tei: 714-546-0147; Empl.: 35 

PACIFIC ELECTRICORD, 747 W. Redondo Bch. Blvd.. 
Gardena. CA 90247, Tel: 213-532-6600, TWX: 910-346-
7619; EmpL: 600; SIs. Mgt: W. A Fiechlner; Dist. Mgt: 
Gary M. Payne 

PACIFIC ELECTRO DYNAMICS, INC. 11465 Willows 
ReI. N.E.. Redmond. WA 98052, Tel: 208-881-1700, TWX: 
910-449-2977; EmpL: 350 

PACIFIC INSTRS. INC., 215 Mason Circle. Concord. CA 
94518. Tel: 415-827-9010, TWX: 910-481-9977; EmpL: 46 
.......•..................•..............•..•...• 001015 

Local Sales Offices & Reps 
AL Huntsville, Lee AssoCs.-Mid South. Inc. 

•. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 205-533-5896 
CA Alhambra. Dale-Dahl Assocs. ......... 213-682-3417 
CA Walnut Creek. Dale/Dahl Assocs. ..... 415-933-9595 
CT Hamden. JElL Assocs. ................ 203-281-3161 
FL Mai11and. Wade H. Boggs. Inc. .•...... 305-647-2226 
IL P8Ik Ridge. EIA.Inc. .••............... 312-298-2290 
MA Acton. Applied Measurements .•...... 617-263-2766 
MI Fannington Hil~ Anderson Elctms.. Inc. 

•..•...•...........•......•............ 313-553-7500 
NJ Elizabeth. Instrumentation Prods.. Inc. 

••.•...•..•.....••..•.....•.......••... 201-351-1155 
NM Albuquerque, VIC Myers Assocs. ...... 505-884-6678 
NY la1ham. L-Tron Corp. •..•...•..•.....• 518-785-5332 
OH Dayton, RDP Corp. .... , .............. 513-253-6171 
PA Pi1Isburgh, Wainwright Tech. Sis,. Inc. 

...••.•........... , ..................... 412~7-5055 
PA Radnor, RoberlS Engrg. .•...•..•.....• 215-688-6525 
TX Arlington, John T. Houston Assocs.. Inc. 

•..•.... : .............................. 817-265-2931 
VA Arlington. Gens & Pugh Assocs. .. . . .. 703-527-3262 
WA Bellevue, Tasco. Inc. .................• 206-453-1414 
Can Rexdale. Ont.. SRP ContrOl Sya, Ltd. .. 416-746-0117 

PACIFIC MAGNETICS CORP. 2602 Transportalion Ave., 
Ste. F, National CIIy, CA 92050, Tel: 619-474-8216; SIs. 
Mg,: Mary Hill 

PACIFIC MEAS., INC .. 466 Tasman Drive, Sumyvale, CA 
94066, Tel: 406-734-5780, TWX: 910-339-9273; Empl: 
100; SIs. Mgr: Ed Mendel 

PACIFIC MICROCOMPUTERS, INC. 160 Chesterfield 
Or, Cardiff, CA 92007, Tel: 619-436-8649, Telex: 701-578; 
Empl: 34; Sis. Mgr: Phyllis Maloy 

PACIFIC MICRO SYS., INC .. 160 Gale 5 Rd., SausalRo, CA 
94965, Tel: 415-331-2525; Empl.: 12; Sis. Mg': Donald 
Shipley; Dist. Mgr: Donald ~hipley' ) 

PACIFIC 
PACIFIC POWER SOURCE CORP_, 15122 BoIsa 

Chica St.. Huntington Bel\., CA 92649, Tel: 714-898-2691, 
aoo-654-243~; EmpL: 49; Sis. Mgt: A F. Hatlestad 
...•..•.................................... 001949-1953 

Local Sales Offices & Reps 
KS Overland Park, Ramsey Assocs. ...... .913-649-6996 
MA Burlington, Interseil inc. ............. :.. 617-273-3844 
MN Minneapolis, Loren Green Assocs. .... 612-571-6666 
MO Maryland Heights, Ramsey Assqcs. :.: 314-878-5042 
NY Dewitt. D. B. Assocs. Inc. ,............. 315-446-0220 
NY Wantagh. Bytec Reps. ................ 516-781-7400 
WA Bellevue, AI Smith •........•.......... 206-746-6770 
WA Vancouver, AI Smith .................. 206-892-9912 

Local Distributors 
EXP Los Angeles, CA, Trans World Trade .. 213-476-8406 

PAC I F I C RESISTOR cOoWvvv,. 

PACIFIC RESISTOR COo, 19300 Oxnard Sl, Tarzana. 
CA 91356, Tel: 818-345-7811, Telex: 06416; SIs. Mgt: 
Douglas Trewhitt .. : .................•.... A.1926-1927 

. Local Sales Offices & Reps 
CA San Jose, Silcon Valley ............... 408-286-7510 
MN Sl Paul ................................ 612-642-2828 

PACIFIC SCIENTIFIC CO., 4301 Kishwaukee, Rocktord,IL 
51105, Tel: 815-966-3800, Telex: 257-315; Empl: 400 

PACTEC 

PACIFIC SWITCH CONTROLS, INC., 16116 L~i 
St, Van Nuys. CA 91406. Tel: 213-873-4802 

PACIFIC TIMER INC. 21739 N.E 18th Way, Redmond. WA, 
98052, Tel: 206-881-1785; SIs. Mgr: Karan A Pettyjohn . 

PACIFIC TRANSDUCER. 2301 Feclera~ Los Angeles, CA 
90064, Tel: 213-478-1134; EmpL: 23 

PACTEC DIV., laFrance Corp .. Enterprise & executive 
Avenues, Philadelphia, PA 19153, Tel: 215-385-6400,: 
Telex: 83-1732; Dist. Mgr: Edward Fitzpatrick 
..........•........•....•....•...... Co1002, 1070-1071 

Local Sales Offices & Reps 
AZ Phoenix. Gramer & Co. • . . . . . . . . . . . .•. 602-995-9455 
CA Buena Park, PAC-TEC CORP. .. . . . . .• 714-522-6410 
CA Fallbrook. Martronix .•••...•.......... 619-728-7678 
CA Santa Clara. Warren Assoc. ......•.... 408-968-7762 
CO Englewood, High Plains Mktg. ........ 303-792-2020 
FL Key Largo, Jerrold Helbein & Assocs., Inc. 

• • . . . . . . . • . . . . . • . . . . . . . . . . . . . . . • . . . . . .. 305-387-3025 
IL ArNngton, Brainard-Wilson Mktg. ..••.. 312-437-2700 
IN Indianapolis, STB & AssOcs., Inc. ...... 317-844-9227 
MD Columbia, Snowden Center ..•......•. 301.-964-0225 
MA Newton, Gerber Sis. ... '.' . .. . . . .. . . . .. 617-969-2620 
MI Warren, Burcaw Co. .............•.... 313-573-4605 
MN Excelsior, Lestronix ........•....•..... 612-474-1935 
MN St Louis Park, I-estronix .............. 612-926-8466 
MO Grandview, Harris Hanson Co. ........ 816-763-6200 
MO Sl Louis. Harris Hanson Co. . ... ,..... 314-432-3811 
NJ Broomel~ L D. Lowery, Inc. ........... 215-528-5170 
NJ Woodcliff Lake, Joe Freid & Assoc. .. .201-391-6792 
NY Great Neck. F & F Metro .........•.... 516-482-4060 
NY Mendon. TecI>-M8Ik ............. _.... 716-624-3840 
OH Richfield. Bear Mktg. .......•.......... 216-659-3131 
OR Portland. James J. Backer Co. ........ 503-297-8744 
PA Broomel~ LD. Lowery, Inc. ............ 215-528-5170 
TX Dallas. MGR Elctrn. ..•................ 214-238-5246 
UT SeH Lake CIIy, High Plains Mktg. ...... 801-968-9456 
WA Seettle, James J. Backer Co. .......... 208-285-1300 
WI Colgate, Rep 1 & Assocs. ............. 414-628-4016 
Can Markham. Ont, Avotronics, LTD ....... 418-475-2024 
Can Ottawa. Onl, Avotronics, LTD ....•.... 613-233-5527 
Can Pointe Claire, Que., Avotronics, LTD .. 514-697-2135 

OTTO 
CONTROLS 

Div. of OTTO Engineering, Ino. 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

m 
ELECTRIC SWITCHES 

I • co. po. A T B D 

2478 fletcher Dr, LO$ An,eles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 

,. .• ~~{.&>·~::·1 
~ "l!!!!!!,,_ .. ' b. I 
\ ~i ..... "' 

. i·. . ~:~:r~ , 'i'~ Jt ~.'-;;;::-....:_.. tl I .' ..... 'seE COMPLETE PROD-Uti 

.' LINE UNDER SWITCHES 
SECTION 5100 

'. FREE lINECARO AND 
CATALOG ON REDUEST 
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PACTEC 
Local Distributors 

Al Birmingham, American Elclrns. Supp. 
....................................... 205-942-4656 

Al Birmingham, Forbes OiStrbg. ........ ,. 205-251 -41 05 
Al Decatur, Forbes Distrs. ... : ',"'''''''' 205-353-47.62 
Al Huntsville, Forbes Distrbg. ............ 205·533-4150 
A2. ' Phoenix, Lion Elclms. .....• ... •. . . . . .. 602086,9-9611 
A2. Pho8nix, R. V.Weatherford ""'"'''' ",' 602-27,2'7144 
A2., Phoenix, Tri-rek ........ ' ......... : ..... 602-995-9352 
A2. Tempe, Circut Specialists. Inc. ........ 602-96&:0764 
A2. Tucson, Anatech Corp. .. ',0""""'" 602-881-2348 
A2. TucsOn, Elliqt Elclrns. ............. ,"" 602'884-7394 
CA Anaheim, A-Z Elclrns .• ,' ... ' ........... 714-634-3620 
CA '!3urbank, Electronic City .............. 213-642-5275 
CA Canoga Park, Sandy's Elclrns. Supp. .. 213-34e-8353 
CAe CostaMesa. Marvac ............ " .... 714-546-3280 
CA Cucamonga, Abletronics .............. 714-987-7606 
CA EISegUndo, ForceElclrns. .......... ,. 213-772~1324 
'CA ,EIT~ro,R-Vac """",""',""""" 714-586-1210 
CA Freemont, Terminal Sis, Corp .... " .... 41,5-656-n22 
CA Gardena, Gellfomia Switch & Signal' ," 714-522-8600 
CA Glendale, R. V. Weatherford .......... 213-649-3451 
cli. Golati Bill's Stereo ................... 805-967-8280 
CA MontereY, Zackit (Monterey) ., ........ ;. 408'375-3144 
CAPaIo Alto; Zack' EIcIrns. . ........ .' ..... ' 415-326-5432 
CA Redding, North Valley EIec. Distr ...... 916-222-1500 
CA Sacramento; Zacl<it/Sacrarnento ...... 916-446-3131 
CA San Diego, R. V. Weatherford ......... 619-69S:17oo 
CA . San Diego, Southland Comps. . ... " ... ' 619-578-6630 
CA San Jose, Quement Elctms. ,......... 408-998-5900 
CA San Jose, Rose Elctrns. . ......... :... 408-263-2934 
CA San Rafael, Electronics Plus .......... 415-457-0456 
CA Santa Anna, C. R. Elctrns., Inc. . .... , .. 714-556-2040 
CA Valleyo, Zackit (VaIIeYa) ............ .' .. 707-644-6676 
CD Denver, Gateway Elctr';s. ............. 303-458-5444' 
CO Denver, Intergrated Elclrns. .... '.' . . . .. 303-292-5337 
CD Denver, R. V. Weatherford ............ 303-428-6900 
CO Greeley, Greely Walker .. ,' ...•. :...... 303-353-3241 
CT New Haven, Hatry Elctrns.' ............ 203-527-1881 
CT New London, Jan Elctrns. ............. 203-442-4386 
CT Stratford, Utronics ................... " 2oa.:378-4201' 
CT' Wallingford, Midstate Elctrns. ......... 203-265-9900 
DE WilminQton, Wholesale ElclmS. ... . ... 302-666-9988 
FL Clearwater, Electronic Precepts of FL 

....................................... 813-530-9781 
FL Dania, Summit Oislrs. """.':."""'" 305-920-6253 
FL Longwood, Interec Conips .............. 305-634-7n7 
FL Miami, Electronic Equip. Co. . .. , ...... 305-871-3500 
FL Orlando, EMSCO ..... _. . . . . . . . . . . . . .. 305-649-6362 
FL SI. PeterSburg, Knapp 01 Florida ...... 813-392-0406 
FL Tampa, Dow Elclms ................... 813-626-5195 
FL Tampa, Leader Elctrns. ...... : 813-870-3315 
FL Tampa,SunexEICtms ................. 813-885-4074 
FL. West Palm Beach, Nurmi Elcirns. .:... 305-6Ba-8553 
GA "Atlanta, Ack Radio .................... 404-351-6340 
GA I\tlanta, Speciany Distr. Co. ........ . .. 404-873-2521 
IL Berwyn, BB & W Inc ................... ' 312-242-1533 
IL Chicago, Electronic Distrs. ............ 3.12-263-4800 
IL Chicago, R. W. Elctrns. ................ 312-248-2480 
IL Elk Grove, Martec AsSocs. ............ 312-956-6090 
IL Geneva, Melvin'Elclrn,s. ............... 312-279-5015 
IL Mt. Prospect Tri State Elctrns. ........ 312-255-0600 
IL Niles, Joseph Elctrns ........... ",'" 312-297-4200 
IL Peoria, Klaus Radio .............. . . .. 309-691-4640 
IL Rosernon~ Advent Elctms. ....•....... 312-296-4210 
IN Bloomington, Stansifer Radio Co. ..... 812-336-6339 
IN Gary, Calumet Elclrns. ............ :.... 317-687-4961 
IN Indianapolis, AdventElctrns ........... 317-872-4910 
IN Indianapolis, Electronic Service Parts 

....................................... 3;7-635-7822 
IN IndianapoliS, Prehler Elclrns. .......... 800-228-5839 
IN Jasper, Elex Mart .......... ' .. " ....... 0 812-482-4 WI 
IA Cedar Rapids, Iowa Radio Supply ..... 319-393-4510 
KS Overland Park, Bumstein & Assocs. , ... 91~642-6444 
KS Salina, Electronics, Inc. .. ............. 913-827-7377. 
KY Bowling Green, Randolph, Hale & Meredith 

.......... ' ......... : ............... , ... 502-781-1460 
KY Louisville, Peerless Elctrns. ... : .. : .... 502-637-7674 
MD' Aberdeen, Harco Elctrhs. .... . . . . . . . .. 301c 838-7990 
MD Beltsville, Mark Elctrns. . .... : ...•...... 301-595-5040 
MD Beltsville, P.S.I ........ .' ................ 301-937-4960' 
MD Gaithersburg,Almo Elctms. ""',""" 301-792-9197 
MD G!en BUrT)ie, Revacto 01 Maryland .... 301-766-3400 
MD Rockville,CapiIolRadio .... .' .. , ...... 301-881-22,0 
MD Towson, Baynesville Elctms .. .' .. : ..... 301-823-:0082 
MA Hingham, Sager Elec. Supp. ' ... , ...... 617-749-6700 
MA Newton Upper Falls, In Stock'Products Co. 

.................•..................... 6)7-964-6200 
oMl Battle Creek, Great Lal<es Elctrns ..... 616-731-4156 
MI Berrien Springs, Data Comms. ........ 616-47'1-2119 
MI Clawson, Radio Supp. & Engrg. ....... 313-4~5-6420 
MI Farmington Hills, Prehler Elctrns _"'" 800-336-1406 
MI Grand Rapids, S. F. Elctrns. .... , ...... 616-45~0216 
MI Lansiog, Fulton Radio ..... .'. , . . . . . . .. 517-394-5020 
MI Livonia;RS Elctrns. .......... : ........ 313-525-1155 
MN Minneapolis, AerO'Spac&Computer Supp. ' 

.............. , ........................ 612-864-4725 

-
Manufacturers and Sales Offices DireCtory 

MN Mlnneapols, Northern EIctrns. ........ 612-944-1167 
MO St Louis, Gateway Elclrns. ............ 314-427-6116 
NE Lincoln, Scott Elclrns. ...•..•.......... 402-486-8221 
NJ Frenchtown, Sintecl Aries ............. 201-996-4083 
NJ Pine Brook, Parts Masters ............ 201-227-7797 
NM Albuquerque, Walker Radio Co. ....... 505-883-2992 
NY Buffalo, Summit Distr .................. 716-887-2800 
NY Farmingdale, Midway IndL Electro ....• 516-293-8800 
NY Freeport, KRP Elclms. ......•......... 516-623-3346 
NY ~york,~~Elclrns. '"'',''''' 212-731J,-7030 
NY .R~er, Rochaster.Radio Supp. .... 716-454-7800 
NY Rochester, Summ~ Distr. . ...... ".... 716-334-8110 
NY Troy, Trojan EIctrn Supp. ............. 518-274-4481' 
NC Burlington; Womack Elctrns. ..... :; . .'. -919-227-7466 
NC Greensboro, Hammond Elclrns. ....... 919-275-6391' 
NC Raleigh, Southeastern Elctms. ......... 919-828-2311 
OH Cincinnati, Hughes-Peters' ......... :.. 513-351-2000 
OH Cincinnati, R. S. Elclrns.· ............... 51a:.783-2450 
OH Columbus, Hughes-Peters .. """,,,':. 614'-294-5351 
OH Strongsville, Roberts EIcIrns. .......... 216-238"1711 
OK Oklahoma CKy, She Elctrns. .... . . . . .. 405-843-5941 
OK Tulsa,-Radio Inc. ...................... 918-587-9123 
OR ,Beaverton, Norvac EIclmS. " ...... .' .. ". 503-644-1025 
OR 'lleaverton, Rose EIcIrns .............. 503-629-9288 
OR Portland, RadarEIeC. . ................. 503-232-3404 
PA Allentown, AA. Peter, Inc. ............. 215-434-5237 
PA Coatesville, County SuPlllY ........... 215-384-4585 
PA Marcus Hook, LinwoodWholesalers .. 215-485-077i 
PA Philadelphia, Alma EIcIrns. ....... "..... 215-696-4000 

. PA Willow Grove, Resco Elclms ......... '. 215-659-4575' 
PA York, ROsen Elctms. .................. 717-643-7881 
Fil Pawtuck~ Jabbour EIcIrns. .... • . . . .. 401-944-2570 
SC Columbia, Dixie ElclrnS. ............... 803"779-5332 
TN Chattanooga, Curle Elctrns. Supp. ..... 615-266-4729 
TN Chattanooga, Techni-Tronics ......... 615-642-0514 
TN, Clarksville, Randolph, Hale & Matthews 

........................................ 615-647-2325 
TN Columbia, Randolph & Williams, ....... 615-368-7566 
TN Cookeville, Randolph & Parks ........ 615"526-8164 

,TN Memphis, Bluff City ............. ,..... 901-345-9500 
TN Nashville, Bluff City ................... 615:-242-8000 
TN Nashville, Randolph & Rice ........... 615-255-5602 
TN Tullahoma, Randolph,& Vandergriff ... 615-455-4531 
TX Austin, EPC .......................... 512-339-1131 
TX Austin, GaHronics ............. " ....... 512-837-7470 
TX Dallas, R. V. Weatherford ............. 214-243-1571 
TX Dallas, Wholesale EIcIrns. Supp. ...... 214-824-3001 
TX Forth Worth, Allied EIcIrns. ~ ........... 817-336-54!)1 
TX Houston, Ace Elclrns .................. 713:-688-8114 
TX Houston, EPC ........................ 713-447-5800 
TX Houston, Force Elctrns. ............... 7t3-561~8644 
TX Houston,GatewayElctrns ....... ' ...... 713-978-6575 
'TX Irving, Force Elclrns. ................. .214-438-5700 
TX San Antonio, AHex Elclrns. ........... " 512-828-0503 
UT Salt Lake City, Standard Supp. ........ 801 -486-3371 ' 
VA Charlottesville, Virginia Radio ........ " 804-296-4184 
VA Richmond, Meter Metrics Div.lTr. ' ..... 804-275-2675 
VA Springfield, Crossi'oads Elctrns., ....... 703-931-0600 
WA Bellevue, Aimee Elctrns. DKM Co. ..... 206-643-9992 
WA Seattle, R. V. Weatherford .......... " .. 206-575-1340' 
WA Seattle, RadarElBc. " .. 7""""'''''' ,206~282-2511 
WA Seattle, Zephyr Elclrn. SIs. ............ 206-241-1980 
WI Milwaukee, Industrial Elclrns., Inc. ..... 414-276-1212 
WI Milwaukee, Marsh Elclrns. ' ............ 414-475-6000' 
WI Oshkosh,ElectronicJnds., Inc. .... .... 414-235-8930 
Can Mississauga,Ont., RushElctrns. ...... 416-877-7280 
Can Pointe Claire, Que., Fufure Elclrns. .... 514-694-7710 

PAINE INSTRS., 2401 5. BayView St, Seattle, WA96144, 
Tel: 800-426-0366, TWX: 910-444-2164; FSC No.,: 13624; 
Empl.: 69; SIs. Mg,: R E Helmick .............. 801823' 

Local Sales Offices & Reps 
CA Laguna Hills, Elatek Sys., Inc .......... 714-830-4856 
CD, Boulder, A Elissell Co. .Indl. SIs. . ',: . : .. 303-444-1173 

. FL Orlando, Physimetrics, Inc, ............. 305-894-8081 
GA Atlanta, Physimetncs, Inc. ........•.... 404-955-0155 

'.IL Lansing, Van Meter Instrs, Inc. ........ 312-474-3580 
IN Indianapolis, Carter, McCormic & Peirce, Inc . 

................... : ............... .' ... 317-844-4175 
MD 'Rockville, ElectroniC Mktg..Assocs., Inc. 

......................... : ............. 301-744-7700 
MI Farmington Hills, W. R. Hummon & Assocs. Inc. 

....................................... 313-474-0661 
NJ Plilinfie,1d, Cosine, Inc .................. 201-854-3551 
NM Albuquerque, Burt Dleruf Assocs. ..... 505-299-0989 
,NY Clark Mills, KLM-Gamer .......... .... 315-853-6126 
NY N. Syracuse, KLM-Gamer ............. 315-458-6214 
NY Pittsford, KLM-Garner ..........•...... 716-381-8350 

NC Concord, Physimetrics, Inc. ........... 704-788-1317 
OH Englewood,. Carter, McCormic & Peirce .. Inc. 

....................................... 513-836-0951 
OH Fairview, Carter, McCormic & Peirce, Inc. 

....................................... 216-799-5100 
PA Monroeville, Carter, McCormic& Peirce"Inc. 

.............................. : ........ 412-372-'441S 
TX Houston; Scientijic Sis. Co. .' ... , c ..... 713-460-9170 
TX Richardson, Scientific Sis. Co. "", ... 214-231~6541 
WA Seattle, Paine Instrs., Inc. "' ...... : .. .. 208-723-1705 
Can, Burlington, Onl, Panacon Control SyS., Inc. 

................. ; ..................... 416-336-7139 
Can Richmond, ac. Maxwell Morton Assocs., ltd. 

....................................... 604-273-1337 

PAK-TRONIC, See Tracor Paktronics 

PALADIN, 3543 Old Conejo Ad, Newbury Park, CA 91320, 
. TI~I: 805-499-0318, Telex: 910-494-2799; Empl:9; SIs .. 
Mgr: Ronald Vogel , 

PALL ULTRAF,INE FIL TRATIONCORP., 2200 Northern 
Blvd., East l:IillS; NY 11548, Tel: 516-484-5400, Telex: 
96885S. TWX: :;10-223-0606; EmpL:35OO; SIS. lAg(: 
A~sonFlay; .~. Mg'~ Fred Nordh~ 

PALOMAR ENGRS., Box 455, Escondido, CA 92025; Tel: 
619-747-3343; Empl: 9 

PAMOTOR, 770 Airport Blvd., ~rlingame, CA 94010, Tel: 
415-347-1203, twX: 910-374-2353; Empl.: 35; Sis. Mg,: 
F. L Nel;"'"; Dist. Mg,: F. L Nelson 

PAMRAN, 1101 Cedar Creek, Racine, WI 53402, Tel: 414-
639-9076;'Empl: 28; Sis. Mgr: R. C. Pfeil 

" -PANAMETRICS, 221 Cresent St, Wanham, MA02254, Tel: 
617-699-2740, Telex': 6817337, 951006; Ernpl.: 200; SIs. 
Mgr: Bob Mel 

PANASONIC,' INO'L ELCTRN. COMPS., 
Panasonil:, Elctm. Comps. Oiv .. Box 1503, 
Secaucus, NJ 07094, Tel: 201-348-7000, Telex: 701992-
8920; EmpL: 25 .'''''''''''''''' .... : ..... [)O1422-1~7 
Local Sales Offices & Reps 

A2. Phoenix,Dar-C ............ , ........... 602-991-0110 
FL FernPark,5.E.C ....................... 305-781-4800 
FL Lighthouse Pl, 5.E.C. .. ............ :-.. 305-781-4600 
MI Brighton, AP. Assocs. .......... " ..... 313-229-6550 
MI HoII~ APAssocs. .................. 800-624-5496 
OH Dublin, AP AssOC$. ..... . . . .. . . . . . . . .. 800-624-5496 
OH Fairview Park, AP AssOC$. ............ 800-624-5496 
OH ,Lorain, AP Assocs. .................... 800-624-5496' 
PA Eastern PA, Comtek ................ :. 609-235-8505 
PA Wastern PA, AP Assocs. .............. 800-624-5496 

Local Distributors 
AZ Scottsdale, Electro Mktg. ............•. 602-991-0110 
CD Colorado Springs, C.M.T. .............. 303-596-8888 
NJ Clifton, Engineered Assem ........... 201-340-0600' 
OR Wilsonville, Micro Pow:", .............• 503-694-2888 

PANAVISE PRODS., 2850 E. 29th St, Long Beach, CA 
90806, Tel: 213-595-7621, Telex: 18-2135; Empl.: 29; SIs. 
Mgr! Mic,hael Steffen; Di~. Mg,: Michael Steffen 

, 
PANOUIT CORP., 173Ql Ridgeland Ave" Tinley PBrk. IL 

60477,-0961, Tel: 312-532-1800, Telex: 25-4560; F,SC No.: 
;06383; EmpL: 1200 ",""" 1>1474-1476,1888-1891, 

LOcal Sales Offices & Reps 
Al Birmingham, Frank Parker &, Assocs. .. 205-853-3152 
AK Anchorage,BarEIec.Agl ............. 907-345-7281 
A2. Phoenix, Pariduft Corp. .......... :.... 802-861 "3969 
AR .. lillie Rock, Byron Carson Co ........ :. 501-568-6798 
CA Los AHes, Ewing-Foley ......... , .. ... 415-941-4525 
CA San Diego, Tal< SIs. Co. """,'"'''''' 619-287-6141 
CA Santa Ana, I;!l,Induit Corp. ....... . . . . .. 714-546-5700 
FL Lakeland, PanduH Corp. .. .. ..... .. ... 813-665-5850 
GA Ailanta, Panduit COrp.. ....... , ....... ~ . 404-256-5940 
HI Honolulu, Ag9ncies Co.lPaciflC ....... 808-359-8343 
IN Fort Wayne, Panduit Corp. ............ 219-424-4082 
IN Indianapolis, PanduK Corp ....... , ..... 317-251-8332 
IA Des Moines.' Panduit Corp. ............ 515-280-8343 
KS Kansas City, PanCluit Corp. '.. .. .. .. .... 913-764-7170 
KY Louisville;A L Pickens Co ............ 502-491-4215 
LA New Orleans, Wells-Keown & Assocs. 

MD 
MI 
MI 
MN 
MO 
NH 
NY 
NC 

504-244-0330 
Landover, Agency Group, Inc. ......... 301-n3-9292 
Fraser, Panduit Corp. .. .. ,' ............ 313-791-1700 
Grand Rapids. Panduit Corp. .......... 616-942-0420 
Minneapofis, Electric Comp. SIs. .. ',' .. 612-933-2594 
St. Louis, Panduft Corp... .. .. .. .... ... 314-894-7800 
Salem, Sales Eng. Co. ................ , 603-893-5521 
Niagara Falls, Panduit Corp. ..: . . . . . .. 800-532-4439 
Winston-Salem, L G. White Southern 
........................................ 919-725-3612 

754 Add Dept. EM to address to tell them you saw it in EEM. EEN!, 1985.; 



- -
Manufacturers and Sales Offices Directory 
OH Cincinnati, PanruR Corp. .............. 513-874-0660 
OH Cleveland, Panduit Corp. .............. 216-835-2050 
OH Columbus, PenduR Corp. ............. 614-262-6052 
OK Tulsa. Panduit Corp. .................. 916-745-1420 
OR Portland. PanduR Corp. . • . . . . . . . . • .. .. 503-654-9455 
PA carnegie, Myles F. SmRh & Assoc. .... 412-276-5363 
PA Erie, Myles F. Smi1h & Assocs. ........ 814-459-7464 
PA Glenside, Kunz. Powell & Assoc. ...... 215-224-2434 
SC Greenville, L G. WhRe Southern ...... 803-271,0630 
TN Krioxville, PanduR Corp. .............. 615-586-2476 
TN Memphis, Byron Carson Co. .. ........ 901-276-0614 
TN Nashville, PanduR Corp. .............. 615-671-0732 
TX Dallas; Panduit Corp. .. .. .. .. .. .. .. ... 214-620-7713 
TX Houston, PanduR Corp. ............... 713-580-0100 
TX San Antonio. Panduit Corp. ... • . . . . . .. 512-656-2206 
VA Richmond, L G. WhRe Southern ...... 804-740-7093 
WA Bellevue, PanduH Corp. ............... 206-454-7267 
WV Dunbar, Myles F. SmRh & Assoc. . . . .. 304-766-9910 
WI Appleton, H. Mercer Co. ............... 414-739-6223 
PR Santurce, L Gandia & Assocs. ........ 809-725-3473 

PANEL COMPONENTS CORP., P.O. Box 6626M, 
Santa Rosa, CA 95406. Tel: 707-523-0600, Tetex: 176-
747; EmpL: 18 .... : ....... 801254-1255; C.1478-1482, 

1892-1893 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg. Inc. 205-533-5165 
CA Santa Clara, RcSs Mktg. Assoc. ....... 406-986-8111 
CA' Tustin, Schoenbachler-Dobson Co. ... 714-544-1888 
CO Englewood, Omega Ltd. .............. 303-762-1921 
GA Atlanta. DHR Mktg., Inc. ............... 404-451-9848 
IL Northbrook, Raines & Assocs. '" . . . .. 312-496-0890 
IA Marion. M-S-B Assocs., Inc. ........... 319-377-6261 
KS Shawnee Mission, M-8-B Assocs., Inc. 

.. : ..................................... 913-432-2131 
MA Lexinglon, Zieco . .'.................... 617-861-8300 
MN St Paul, Arkcc SIs. .................... 612-177-7454 
MO St Charles, M-lH3 Assocs.,lnc. ....... 314-946-5577 
NY Great Neck, Tyllnski Assoc.. .......... 516-466-9070 
NY Rochester. Lloyd Hart Assocs. ........ 716-244-3253 
NC Raleigh, DHR Mktg.. Inc. .. .. .. .. .. .... 919-876-5450 
OH Cleveland, K-T Oepcc ................ 216-442-6200 
OR Portland, Earl & Brown Co. ............ 503-245-2283 
PA Doytestown. T.O.E. SIs, ............... 215-346-2212 
PA Pittsburgh, K-T Depco ................ 412-367-1011. 
SC Greenville. DHR Mktg. Inc. ............ 803-235-3594 
TX Lewisville, Jim Hughes Co ............ 214-221-1536 
TX Stafford, Jim Hughes Co. . . . . . . . . . . . .. 713-343-0673' 
WA Seattle, Earl & Brown Co ............... 206-284-1121 
Can Ottawa, Ont, Lloyd Ellarn Assocs ...... 813-224-1720 

PANEL CONTROLS, 1000 Mt Elliott Ave, Detroi~ MI 
48207, Tel: 313-566-2400; Ernpl.: 24 

PANELGRAPHIC COF,lP., 10 Henderson Dr .• W. CaldWell, 
NJ 07006. Tel: 201-227-1500. TWX: 710-734-4367; FSC 
No.: 52657; EmpL: 100 

PAN-MAG 
PAN-MAGNETICS INTL, INC., 455-A Carson Plaza Dr .• 

Carson, CA 90746, Tel: 213-532-1790, Telex: 664-759; 
Sis. Mgr: W. Dull .... A.1265, 2213-2220; 001742-1743 

Local Sales Offices & Reps 
AZ ScoItsdaIe, ED.P. & Assocs. .......... 602-991-6119 
CT Marlborough, Precision Sis. . ...... '. ... 203-295-0580 
GA Norcross. Dixie Tech. Mktg.. Inc. . .... ' 404-447-6632 
IN Kokomo. Schillinger Assocs .• lnc ...... 317-452-4057 
KS Overland Park,.Electri-Rep ............ 913-649-2168 
MD Towson. Electronic Comp. Mktg. ...... 301-321-8611 
MA Newton. Precision Sis. ................. 617-969-0594 
MN Minneapolis. DeBeck-Hays Assocs. ... 612-835-3610 
MO Maryland Heights. Electri-Rep, Inc ..... ' 314-876-6209 
NC Raleigh, Dixie Tech. Mktg.. Inc ......... 919-676-0909 
OR Tigard, Electronic Sources .•.......... .503-884-0040 
WA Bellevue, Electl\:Jnic Sources .......... 206-643-0400 

PANNIER CORP., Graphics Div., John FHch Industrial 
Park, Warminster. PA 18974, Tel: 215-672-3600; Empl.: 45; 
Sis. Mgr.: Barry Stelaniw 

PAPST MECHATRONIC CORP. Aquidneck IndL Pk., 
Newport. RI 02840, Tel: 401-849-5930, Telex: 952092; Sis. 
Mgr: Emanuel V. Lauria 

PARABAM, INC, 3017 E. Las Hermanas St. Rancho 
Dominguez. CA 90221, Tel: 213-537-1771; Empl.: 85 

PARAGON ELECT. 806 Parkway Blvd., Two Rivers. WI 
54241, Tel: 414-793-1161, Telex: 26-3450; Empl: 1000; 
SIs. Mgr: Don Karman 

PFARLINE 
TAANS,.OA.MEA SPECIALISTS 

PARAUNE TRANSFORMER CORP. 511 sOuth Palm 
Ave, Alhambra, CA-91803, Tel: 816-281-0222; FSC No.: 
59465; Empl: 52 .... " ................... A.2221-2225 

PARAMOUNT TUBE, INC, 1430 Progress Rd .• Ft Wayne, 
IN 46808. Tel: 216-464-4111; Ernpl.: 46; Sis. Mgr: D. L 
Gibson 

PARKER HANNIFIN CORP, 17325 Eucid Ave., 
Cleveland, OH 44112, Tel: 216-531-3000, Telex: 980636 

PARKER MCCRORY MFG. CO, 2000 Forest Ave, 
Kansas CRy, MO 64108, Tel: 816-221-2000; Sis. Mgr: Ken 
Tumer; Dist. Mgr: Ken Turner 

PARKER SEAL GRP, P.O. Box 11751, Lexington, KY 
40512, Tel: 606-269-2351; EmpL: 2,200; SIs. Mgr: 'Frank 
Chesnik 

PARLEX CORP., 145 Milk St. Methuen, MA 01844. Tel: 
617-685-4341, ext 325, TWX: 710-342-1528; EmpL: 800; 
Sis. Mgr: Valerie Mickalide 

PARSONS MFG., 1055 O'Brien Dr, Menlo Park, CA 94025. 
Tel: 415-324-4726; TWX: 910-373-2106; Empl.: 85; Sis. 
Mgr.." C. E. Plummer 

PASO SOUND PROQS, 14Firs1 S~ Petham, NY 10803, 
Tel: 914-738-4800, Telex: 646783 Paso Palm; Ernpl.: 50; 
Sis. Mgr: David Moore 

Local Sales Offices & Reps 
CA West Covina, Don Forth Assocs ....... 816-919-2322 
CT Greenwich, Miller Assoc. . .......... ,.. 203-869-7793 
FL Hialeah, Miguel A. Lopez ... . . . . . . . . .. 305-822-6853 
FL Pembrook Pines, World Wide Prods., Inc. 

..................................... 1-800-223-5651 
GA Marietta. Dewitt Austin Co. . ........... ' 404-926-4943 
IL Arling10n Heights, Brainard Wilson Mldg. 

............................ ............ 312-437-2700 
IN Carmel. Brainard Wilson Mktg. ........ 317-844-2800 
MA Braintree. Anderson Sis. Assocs. ...... 617-846-9194 
MN Moorhead, Northland Assocs .......... 211i .. 233-4616 
NJ Moorestown, Piper Mldg. ....•......... 809-235-8006 
NY Liverpoo~ Jack Mesnick Sis. .......... 315-622-3211 
NC Charlotte, De Witt Austen Co. ......... 704-334-0174 
0101 Medina, J. H. Podolny Co .............. 216-725-8814 
PA Pittsburgh, James Podolny Co ........ 412-353-5677 
TN Memphis, Electronic SIs. Co ........... 901-682-2281 
VA Ashland, Piper Mktg. ................... 804-796-9299 
WI Waukesha, Brainard Wilson Mktg. ..... 414-255-3400 
Can Toronto, Pace Elctms. ......... : ...... 416-475-0740 

PASS & SEYMOUR, INC., P.O. Box 4622, Syracuse, NY 
13221, Tel: 315-466-6211. Telex: 93-7232; Sis. Mgr: 
Kenneth Hooper 

PATHCOM, INC, Pace Two-Way Radio Prods., 241 05 
S. Frampton Ave., Harbor CRy, CA 90710. Tel: 213-325-
1290; Empl.: 800 

PATTON-MACGUYER INC, 11 Virginia Avo, Providence, 
RI 02905, Tel: 401-941-6000; FSC No.: 77147; EInIlI.: 55; 
SIs. Mgr: J. Allen . 

Local Sales Offices & Reps 
CA MISSion Viejo. Coastline Connectors .. 714-859-7878 

GA Cumming, Reno Ivy & Assocs. ."..... 404-887-4533 
MI Farminglon, Lloyd George & Assocs. 

....................................... 313-474-1505 
MO Lee's Summit, MYA Midwestlnc. ..... 816-525-1290 
NC Greensboro, Manufacturers Sales .. .. 91 g:.274-247 4 
OH Chesterland, P.MS. Associates ....... 216-729-2248 
RI ,Providence, Patton-MacGuyer Inc.. ..•. 401-941-6000 

PAYNE ENGRG, Box 70, Scott Depo~ WV 25580, Tel: 304-
757,7353, Telex: 96-5452; Empl.: 40; Sis. Mgr: Matthew J. 
Gilberto; Dist. Mgr: Diane Nelson 

PCKEL 

ELECTRONICS INC 
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PeA ELCTRNS., 16799 Schoenborn St, Sepulveda, CA 
91343, Tel: 816-892-0761, T.: 67-4681, TWX: 910-496-
1525; FSC No.: 97722; Empl.: 45; SIs. Mgr-:: Ben Weinberg 
..•.•..........•••......•...........•...... A.1556-1566 

Local Sales Offices & Reps 
AZ Phoenix, Towaid E'9Q. Assocs. ...... 802-955-3193 
i::A San Diego. Uttlelield & Smith Assoc. .. 619-455-0055 
CA Santa Clara, Fahmer-Miller Assocs. ... 406-727-9800 
FL Boca Reton, Lawrence Assocs. ....... 305-366-7373 
FL Clearwater, Lawrence Assocs. ........ 813-584-8110 
L Westchester, W. G. Brouillette & Assocs. 

" ..... " ................. "." ........ 312-345-6500 
MA Southboro, KSA of New England ..... 617-485-9432 
MN Minneapolis, Bill Deming and Assocs. 

· .. .. .. .. . .. . . .. . .. . . .. .. . . . . .. . . .. . . .. 612-886-5000 
NJ Wa'f')9, Howard Kagan Assocs. •..•... 201-694-11t5 
OH Cleveland, Wesch/er EIec. Corp. .. . . .. 216-236-2550 
OR Portland, Elctm. Comp. Sis. .......• . .. 503-245-2342 
TX Dallas, BlacIdlum Assocs. ............ 214-692-8885 
TX Houston, Blackbum Assocs. .......... 713-463-1354 
lIT Sell Lake City, Sage Sis. .............. 801-467-5451 
VA Front Royal. Ellron Sis., Ltd. ........... 702-635-7201 
WA Mercer Island. Elclrn. Comp. Sis. ...... 206-232-9301 
WA Seattle, EIcIrn. Comp. SIs. •... : .•..... ; 206-232-9301 

P[D 
PtEZOTRONICS 

PCB PIEZOTRONICS, 3425 Walden Ave., Depew, NY 
14043-2495, Tel: 716-684-0001, TWX: 710-263-1371; 
Empl.: 110; Sis. Mgr: Roy Maines 

Local Sales Offices & Reps .' 
CA Alhambra, DaIEHlahI Assocs. ........ '. 213-68~3417 
CA Walnut Creek, Dale-Dahl Assocs. ..... 415-933-9595 
CT Harnden. Northeast EI1Q!9. ............ 203-246-4461 
FL Orlando, Microspec, Inc. ............. .305-299-6508 
GA Lilburn. Microspec, Inc. ................ 404-921-3840 
IL Crystal Lake, 11:1 Systems ............. 815-455-1411 
MD Daylen, Gans-Pugh Assocs. . . . . . . . . .. 703-527-3262 
MA Danvers, No(theast Engrg. ............ 617-.774-3010 
MI FarminQ1on, Carter, McCormic & Peirce • 

....................................... 313-477-7700 
MO St Louis, Adelphi,lnc. ................. 314-821-1232 
NM Albuquerque, Rustcc Entprs. .......... 505-292-2741 
NY Manh~ NortheesI Engrg. ..... ; ... 516-365-9633 
NY Syracusa. Lablronics,lnc ....... : ...... 315-455-7314 
DH Englewood, Carter, MoCormic & Peirce 

· . . . .. .. . . .. .. . . . . . .. . . . . .. .. . . . . .. . . .. 513-836-0951 
OH Fairview PI<, Carter, McCormic & Peirce 

....................................... 216-779-5100 
PA Chester Springs. Letronix ............. 215-456-8977' 
PA Monroeville, Carter, McCormic & Peirce 

· .. . .. .. .. .. . . ... .. . . . . .. .. . . .. . . . . . ... 412-372-4415 
SC Rock Hill, Microspec. Inc. . ........ .' . .. 803-366-3015 
TN Nashville, Microspec. Inc. .......•..... 615.-383-4064 
TX Dellas, Techn Prods. ................. 214-357-9803 
TX Houston. Teehn. Prods. ............... 713-493-6520 
UT Logan Western Mktg. Assocs. ... . . . .. 801-753-0073 
VA Arlinglon. Gans-Pugh AssoCs. .. . . . . .. 703-527-3262 
WA Seattle, Brett Assocs. ................. 206-431-6090 

PC INTEI'lNATIONAL. 4400 MacArthur Blvd., Newport 
Beach, CA 92680, Tel: 714-476-1020 

PCK 'ELASTOMERICS, INC., Kolimorgen 
Corporation. 333 Byberry Road, HatbOro, PA 19040, Tel: 
215-672-0787, 215-672-4741, TWX: 510-387-236;' FSC 
No.: 64914; Sis. Mgr: Thomas G. Campbell; Dist. Mgr.." 
John SeIbert ................................... C.I483 

Local Sales Offices & Reps 
AZ Scottsda/e, TC Elclrn. SIs., Inc. ........ 802-994-5153 
CA Fullerton. Ubratronix .................. 714-871-1513 
CA Mountain View, Marquez & Assocs. ... 415-966-1012 
CT South Dartmouth, Kenlronics ......... 617-999-2188 
FL Coral Springs. Jancc Resch. & Sis. Co. 

................... " .................. 305-755-0631 
ID Spokane, L D. Elctms. ................ 509-922-0883 
IL Arlinglon Heights, Coom6s Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-439-9810 
IN Ft Wayne, Coombs Assocs.,Inc. ...... 219-747-4017 
IA Cedar Rapids, Coombs Assocs., Inc. .. 319-362-4116 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 755 

I , 
I 

I 
I 

I 



PCKEL 
MA Wakefield, Ken1ronics ............ ,'.... 617-24&-0245 
MI Troy, C. B. Jensen & Assocs. ......... 313-64300506 
MN Brooklyn Center, William\AssoCs ..•.•. 612-566-5010 
NJ Medison, Livers-Polk Assocs., Inc. .' ... 201-377-3220 
NY Glen Heed, Llvera-Polk Assocs., Inc. . .516-759-9300 
OR Beaverton; L D. Elctms. ............. :. '503-649-8556 
WA Snohomish, L D. Elctms. ........... '.' 206-568-0511 
WI Milwaukee, Coorribs Assocs., Inc ...... 414-351-6123 

pCK"TECHNOLOOY DIV. Kollmorgen Corp., 322 
S<iulh Service Rd., Melville, NY 11747, Tel: 516-454-4400; 
Tele*: 6852163, TWX:; Empl: 250; - SIS. Mgr: J. F. 
Denrl1s-Browne . 

PCM-PAC CYBEA-METRIC, 8600 Sierra Ct., Dublin; CA 
94568, Tel: 415-829-8700, TWX: 910-369-6890; Empl.: 19; 
SIS. Mgr: T. J. Natoli . , 

PC TRANSFORMER CORP_ 84 0 N8ncy St, West 
BaPYIon, NY 1'1704; Tel: 51&-491-3;100; FSC No.: 62281; 
Empl: 11; Sis. Mgr: Slenley L. Goldstein 
........................... :.: .. : .......... A.2226-2229 

PEARSON ELCTRNS., 1860 Embarcadero Rd., Palo Alto, 
CA 94303, Ttll: 415-494-8444, Telex: 171~12; FSC NO.: 
05280; Empl.: 23; Sis. Mgr: Patricia 1:.. Pearson 
.............................................. : ... A.2230 

PECA, INC .. 592 Winks Lane, Bensalem, PA 19020, Tel: 215-; 
245-1550; Empl.: 30; Sis, Mgr: Jean Douglass 

PENFlaD, INC .. west'& W. Main' SIs., Plantsville, CT 
06479, Tel: 203-621-9141; Empl.: 25 

PENN AIRBORNE PRODS. Industrial Hwy .. 
Southampton, PA 18966, 'Tel: '.215-355-3400, Telex: 
834759; FSC No.: 25605; Empl: 25; SIs. Mgr: W. Williams 

PENN ENGRG. & MFG. P.O.' Box 1000, Danboro, PA 
1891'6, Tel: 215-766-8653;'FSC No.: 46384; Empl.: 480; 
SIs, Mgr: John EO'Brien 

PENN FIBRE & SPEC .. 4343 "G" st, P.O. Box 489OA, 
Philadelphia, PA 19124, Tel: 2'i5-288-7366; Empl.: 66; Sis. 
Mgr: L C. Jones 

Pl=NN KEYSTONE CPRp., Unimax SwitCh·Corp..lves 
Rd., P.O. Box 152, Wallingford, CT 06492, Tel: 203-269-
8701, Telex: 96-3465, TWX: 710-476-1397; FSC No.: 
03034; SIs. Mgr: Jack Fitzgerald 

PENN RESCH. CORP. (PRC), 2652 South Main SI., P.O. 
Box 3357, Kennesaw, GA 30)44, Tel: 404-429,9061, 
Telex: 753010; SIs. Mgr: Wallace Hundley 

---=-• -;# 1 ' # !. . ----- ----. M • •. 'i .• .• ----=--
PENN-TRAN CORP •• Box 1321, Rle. 144N, Wingate; PA 

16880, Tel: 814-355-1521,. Telex: 706473; FSC No.: 
5.0783; Empl.: 115; Sis. Mgr: William Holt 
............................... , .. A.1266, 2231: 0.1741 

Loeaf Sales Offices & Reps 
Ai . Tempe Systems SIs. of Arizona .,.... 602-829-9338 
CA Los Anos, cain-WMe & Co. . ......... ,415-948-6533 
CA Pasadena, A-F Sis. Engr~ Inc. ........ 213-681-5631 
CO Englewood, Dynatech,lnc. ............ 303-773-2830 
CT Madison, UnRed Comp. ............... 203-245-4810 
IN Ft Wayne, Aktron ..................... 219-747-3650 
MN Minneapolis,ln1ernational SIs. Co ...... 612-831-8423 
NM Albuquerque, Systems Sis. of New MexiCo 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-861-8877 
NY Mendon, Tech-Mark, Inc. .............. 716-624-3840 
NC Raleigh, DHR Mktg., INc. .............. 919-876-5450 
OR 'Portland, Intertech SIs. ................. 503-775-3390 
PA Glenside, Koebert Assocs.,lnc. ....... 215-887-2310 
UT Layton, Dynatech, Inc. .. . . . . . . . . . . . . .. 801-546-4837 
VA Front Royal, Eltron SIs., Ltd .......... :._703-635-7201 

PENNTUBE PLASTICS, Medison Ave. & Holly St. Clifton 
Heights, PA 19018, Tel: 215-622-2300, Telex: 845-212; 
Empl: .145 

PENN VIDEO INC., 929 SweRzer Ave.. Akron, OH 443", 
Tel: 21&-762-4640, Telex: 98-6327 PVI-AKR; Empl: 40; 
SIs. Mgr: Sandra Donaldson; Disl. Mgr.: Chris Abrams 

PENNWAL T CORP., Three Pkwy, Philadelphia, PA 19102, 
Tel: 215-567-7520, TWX: 215-569-9748 

-
Manufacturers and Sales OHices Directory 

PENRIL DATACOMM, Penrll Corp.. 207 Perry Parkway, 
Gaithersburg, MD 20877, Tel: 301-921-8600. TWX: 71()" 
828-0522; Empl: 250; SIs. Mgt: David L Johnson 

PERCON. 2190 W. 11th, Eugene, 0fI97402, Tel: 503-344-
1189; Empl: 9; SIs. Mgr: Peter Harnack; Dist. Mgr c Pete< 
HarnllCk' 

PEAFl'cT GEAR & INS1R. 21 01 Jericho Tpk., New Hyde 
Park, NY 11040, Tel: !j16-328-3300, TWX: 51()"223-0842; 
EmpI.: 210; SIS. Mgr: M""llY Ores . 

PERFECTION MICA CO., see Magnetic Shield Div. 

PERFORMANCE CONTROLS INC .. 333-E. Byberry 
Rd.,HaIbOro,PA 19040, Till: 215-675-6500, Telex: 881478; 
FSC No.: 61773; Empl: 30; Sis. Mgr: M. Edward Wokulich 
••••••• : ••• c ••••••••••• : ••••.•••••••••••••••••••• 801178 

PERIPHERALS, 3001 Red Hill Bldg. 6, Ste. 107, Costa 
Mesa, CA 928,26, Tek 714-540-4925 

PERrTEK CORP .. 5550 Redwood Rd., Qakland, CA 94619, 
Tel: 415-531-6500, TWX: 91()"366-2029; SIs. Mgr: John 
Brogan 

PERKIN-ELMER 

PERKIN-ELMER CORP., Elctrn. Prods,. Dept., Main 
Ave .. Norwalk, CT 06856, Tel: 203-762-4786, TWX: 71()" 
488-3213; Empl.: 70; Sis. Mgr: D. P. Duggan ... A.2232 

Local Sales Offices &' Reps 
CA Encino, C.D.H. Assocs. ................ 213.-707-1970 

PERMAG, 400 Karin La, Hicksville, NY 11801, Tel: 516-822-
3311, TWX: 71 ()..581-5284; Empl.: 50 

PERMAGILE-SALMON LTD., Insulcast Div. 101 
Commercial SI., plainview, NY 11803, Tel: 516-349-1100, 
Tele~: 221720 PERM UR; Disl. Mgr: Edward R. Salmon 

Local Sales Offices & Reps 
FL Boca Raton, Olson Assocs. . ........... 305-368-1845 
IL Chicago, Karl D. Engle Co.,lnc. ....... 312-539-1820 
NC Raleigh, DHR'Mkt~ Inc. .............. 919-781-1961 

Loeal Distributors 
AZ Phoenix, The Advance Grp ............ '602-437-1334 
CA Anaheiin, The Advance Grp. .......... 714-87()"0300 
CA Belmon~ The Advance Grp. .:......... 415-592-4550 
CO' Denver, The Advance Grp. ....... ,.... 303-368-0923 
FL Boca Raton, Olson Assocs. ........... 305-368-1845 
NC Raleigh, Southeastern Elctrns.' ........ 919-828-2311 
OH Canal Winchester, Rudolph Bros. , ..... 614-833'0707 
OH Dayton, Electro Supp. ............ :.:.. 513-299-5020 
TX Houston, The Advance Grp. . ........• 713-956-5436 
WA Seattle, The Advance Grp. ............. 206-575-4323' 

PERMALUSTER, INC., 1844 N. Keystone SI., Burbank, GA 
91504, Tel: 213-849-4543; Erilpl: 9; SIs. Mgr: J. Ross 

PERMANENT MAGNET, 4437 BragdonSI., Indianapolis, 
IN 46226, Tel: 317-547-1336; Empl: 85; SIs. Mgr: Jack 
Amigh 

PERMA POWER ELCTRNS .. 5615 W. Howard Ave., 
Chicago, IL 60648, Tel: 312-847-9414: Empl: 52; SIs. Mgr: 
Michael Shatz; Disl. Mgr: Michael Shatz ....... B.1256: 

C·1690-1691 

Local Sales Offices & Reps' 
AR EI Dorado, D. Bellew Ells. ...... . . . .. .. 214-:173-4590 
CA San Francisco, Techn. Sis. ............ 415-467-1434 
CA Sun Valley, Tegni-Rep ................ 213-766-4223 
CO 'Denver, Slen Sliz & Assoc ............. 303-666-4760 
MA Wolburn, W & 0 Mktg. ....... ' ......... 617-935-'5610 
IN Indianapolis, Gree';'Wissler ........... 317-872-9981 
MI Plymouth, J. Malcolm Flora ........... 313-453-4296 
MN St Paul, R. W. Sis. .................... 612-846-271-0 
MO Jefferson CRy, C. A Vignola ........... 314-636-3121 
NJ Marlton, Fahy Mktg. ................... 809-983-2366 
NY Phelps, L S. M. Assocs. ............... 315-546-4891 
NY Plainview, Landau & Mack ............ 516-293-3310 
NC Greensboro, Adams & Assocs. ........ 919-272-6838 
OH Stow, J. Lehner Co .................... 216-686-1965 
TX Dallas, Berthold Sis. .................. 214-328-0067 
WA Seattle, Northmar,lnc. ................ 206-524-5170 
EXP N. Y, Plainview, Morhan Export. ....... 516-293-5562 

PERRY AMPLIFIER, 138 Fuller St, Brookline, MA 02146, 
Tel: 617-734-0644; Empl.: 18; Sis. Mgr.: N. Geskos 

PERSONAL MICRO COMPUTERS, 275 San1e Ana Ct., 
Sunnyvale, CA 94086, Tel: 408-737-8441iTWX: 91()"379:-
5022 . 

PERTEC PERIPHERALS CORP.' p.b. Box 2198, 
Chatsworth,CA 913", Tel: 81.8-882-Q03O, twX: 910-494-
2093; Empl: 650; SIs. Mgr: Bernie Ka/tai, . 

~ERVElINDS., INC. ~mis. P.O: Box 61, Corr!munRy 
Ave., Plainfield, CT 06374, Tel:. 203-584-2741, Telex: 
966459; !:mp/.: 350; SIs. Mgr: Rick.Ar'nold 

PFC, See Southern Elctms. qo. Inc. 

PHAlO CORP. TransilronEIctrn. Corp.. 2 Friberg 
Parkway,. Westborough, MA, 01581, Tel: 617-366-0630,' 
Telex:92-0416, TWX, 71 ()"392-t383; Empl: 450 

PHAOSTRON INSTRUMENT & aECTRONIC CO., 
151 Pasadena 'Ave., South Pasadena, CA 91030, Tel: 213-
255-1471 

PHELPS . DODGE CABLE & WIRE. Box 2100, 
Greenwich, CT~06836, Tel: 203-625-3200, TWX: 710-560-

. 0006; Empt.: 750; Sis. Mgr: T. P. Reilly 

PHELPS DODGE INTL, 2121 Pence de Leon Blvd., Ste. 
850, Coral Gables, FL 33134, Tel: 212-775-1395, 800-221-
3333 

PHELPS DODGE MAGNET WIRE. P.O. Box 600, Ft 
Wayne, IN 46801 , Tel: 219-456-4444, TWX: 810-332-1501; 
Sis. Mgr: G. H. Guyer; Dist. Mgr: W. H. Deininger 

PHILADaPHIA INSULATED WIRE CO. INC., 333 New 
Albany Ad., t..tOOl'estown, NJ 08057, Tel: 609-235-6700, 
TWX: 71()"897-0187; Empl.: 110; SIs. Mgr: Fred Newman 

PHILAMON, INC., 33 Dubon Ct., Farmingdale, NY 11735, 
Tel: 516-249-2700,l'WX: 51()"224-6512; FSC No.: 95267; 
Empl.: 27; Sis. Mgr.:.B.F. Grib 

PHiLIPS AUDtO VIDEO SVS CORP., SeeAKG 
Acoustics 

PHILIPS ECG, See Sylvania Electronic Components 

. PHILIPS ECG, INC., 100 First Ave., WaHham, MA 02254, 
Tel: 617-89()..6107; Empl: 600; SIs. Mgr: D. R. 
Kronel)wetter; Dist. Mgr: E H. Frost 

PHILIPS ELECTRONICS, LTD., Crystal Dept, 601 
Milner Avenue, Scarbor9Ugh, On1ario, Can. Ml B 1 M8, Tel: 
416-292-5161, Telex: 065-25100, TWX: 610-492-0483; 

. Empl.: 40; SIs. Mgr:Mr. Jack F. Gehrels 

Loeal Sales Offices & Reps 
CA EI Segundo, Fetly/Schoenduve,lnc ... 213-322-4991 
FL Pompano Beach, Technology Mktg. Assocs. 

• '. : ....... c.. : .....•.............. ,.:.. . .. 510-955-9854 
NY Great Neck, TyHnski AssOcs., Inc. ..... 516-466-.9070 

PHILIPS ELMET, 1560 Lisbon' Rd .. Lewiston, ME 04240, 
Tel: 207-764-3591, TWX: 71()"223-0675; Empl.: 250 

PHILIPS TELEVISION'SYS., INC .. P.o. Box 618, 900 
COrporate Dr.,'Mahway, NJ 07430, Tel: 201,529-1550, 
Telex: 37-62558; SIs. Mgr: Wa~en Anderson, Dir. of Mktg. 

PHILIPS TEST & MEASURING lNSTRS, 85 McKee Dr., 
Mahwah, NJ 07430, Tel: 201-529-3600; Empl: 70; SIs. 
Mgr: Bob Hynes . . 

PHILMORE MFG., 40 Inip Dr, Inwood, NY 11696, Tel:.516-
239-6161; Empl.: 22 ' ..... ' 

.".' PhiTech~ 

PHI TECHNOLOGIES, INC., 4605 NQrth Stiles, 
Oklahoma City, OK 73105, Tel: 405-521-9000,TWX: 901-
831-3286; EmpL: 60; SIs. Mgr: Gary Zebrowski' , 
... , ...................... , .............. :' Do1052-1054 

PHOENIX CONTACT, '1900 Greenwood St, Harrisburg, 
PA 17104;Tel: 717-232-0500, TWX: 51()"6s0-4913; Sis. 
Mgr': Howard C. Minnick, Jr.; DiSl. Mgr: Mark E Gilliford 
........................................... Co1484-1488 
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Local Sales Offices & Reps 
AZ Scottsdale, Mahaffey & Assocs. Inc. ". 602-991-9790 
CA Fremont, Vonlak ',,,,,,,,,,,,,,,,,,,,,. 415-651-7966 
CA Pasadena, Luscombe Engrg. Co. ...... 213-684-2000 
CA San Diego, Luscombe Engrg. Co. ..... 619-295-4300 
CO Denver, Spectrum SIs. ",,"""""" 303-696-1601 
CT Bloomfield, Zaslow Sis. Co. ......••... 203-242-7781 
FL Tampa, J-R Controls """""""". 813-961-9478 
GA Atlanta, C.s.R Elctrns. ............•.... 404-396-3720 
IL Mt Prospect, Magnuson Assocs./Magnuson .Elctrns. 

........ " .. " .... "" .... " .. , ...•.. " 312-956-0700 
KS Merriam, Mid-West Tech. SIs. """". 913-236-6557 
MD Baltimore, McCourt Co., Inc. """"". 301-747-0044 
NJ Rockaway, ROJ. SIs. Co. """""". 201-627-8879 
NY North Syracuse, Lachut Electrical SIs. 

.... """. """. "."" .. "."" ... " 315-422-2575 
NC Charlotte, MeG-Tric Control Co. . .. , . .. 704-376-8555 
OH Medina; J. C. Hofstetter Co. """"". 216-241-4860 
PA Garnegie, Brown-Yates Electrical Equip. Co. 

" .. " ..... " ..... " ..... " ... ".".". 412-279-1101 
PA Willow Grove, Jacobson-Rodger Assocs. 

.. ".".".". " ..... " ............. ". 215-857-4300 
TX Dallas, Lynn EIHott Co, Inc. """",,. 214-239-8533 
TX Houston, Lynn Elliott Co. Inc. .. "",,. 713-499-1571 
VA Richmond, McCourt Co. Inc. "" .. " .. 804-741-3253 
WA Bellevue, Corntec "" .... "" .. "" ... 206-453-1186 

Local Distributors 
AZ Phoenix, Sterling Elctrns. .." .. ,,"""" .. 602-2121 
CA Concord, Omega SUpp ................ 415-671-7796 
CA Duarte, Nelson West Coas~ Inc ....... 213-303-1526 
CA Gardenia, Cal Swnch " ............... 213-770-2330 
CA Riverside, Elctrn. Supply Co. .......... 714-683-7300 
CO Englewood, E & M Sis., Inc ... " .. " ... 303-761-6202 
CT Walling1ord, Sager Electrical •......... 203-265-4600 
FL Lakeland, A-A Elec. ........ "" .. " ... 813-665-6941 
GA Atlanta, A-C Equip ... " .. " ............ 404-451-2747 
GA Norcross, Mayer Elec. SUP!' Co ....... 404-44NI600 
IL Lombard, MacGregor & Co. Inc. •...... 312-629-5752 
IN Carmel,ARexEIctrns. "" .... " .... ". 317-646-1323 
LA Baton Rouge, Ralph's 1001. EIctms. .... 504-344-3761 
LA Lafayette, Ralph's Indl. Elctrns. ........ 318-234-4507 
MD BaIIimore,AI.C ... " ........ "" .... ". 301-747-0044 
MA Hingham, Sager Electrical ..•..• ; ..... 617-749-6700 
MI Roseville, Madison EIec. ........ " .... 313-776-7640 
MO St Charles, Lectronix Inc. ...•......... 314-948-6424 
NJ East Rutherford, A-A Elec. ............ 201-777-5477 
NJ Pennsauken, Rasco Elctrns. ...... . . .. 609-662-4000 
NY Orchard Park, Park Ellie ... " .......... 716-662-7070 
NY Rochester, ROchesier Radio .... """ 716-454-7800 
NY Syracuse, Salmon Motor Repair ....... 315-455-7924 
NC Charlotte, Dixie Elctrns. " ...... ,,: .... 704-377-5413 
NC Gastonia, JMr Elctrns. & Controls, Inc. 

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 704-867-4401 
OH Cincinnati, Schuster EIctrns. " .... " .. 513-489-1400 
OH Cleveland, Adcon Engrg. .............. 216-236-3915 
OH Twinsburg, Schuster Elctrns. .......... 216-425-8134 
OR Portland, North Coast Elec. ...•....... 503-226-5111 
OR Portland, United RadioSupp ... " ..... 503-233-7151 
PA Bradford, 80B Elec. SUP!' Co. ......... 814-368-4173 
PA Pittsburgh, Grant Indus1rial Controls .. 412-787-9770 
PA Reading, RAM. Motors and Controls 

" .............................. " ..... 215-376-7102 
SC Columbia, Dixie Elctrns. ............... 603-779-5332 
TX Dallas, Sterling Elctrns. .. " .. " ... ".. 214-243-1600 
TX Houslol\ General Elec. SUP!' Co. ..... 713-939-5100 
TX Houston, SterHng EIctrns. " .......... ; il3-627-9800 
TX Houstol\ Timers & Controls, Inc. ....•. 713-894-0714 
UT Salt Lake City, Standard SUP!' Co. " .. 810.496-3371 
VA Richmond, Sterling EIctrns. ..... . . . . .. 804-226-2190 
WA Spokane, North Coast Controls """. 509-922-1317 
WI Cedarburg, A-A Elec.. .. .... ,,"""". 414-377-8000 

PHOENIX DATA, INC. 3364 W. Osborn Rd., Phoenix, Az 
85017, Tel: 602-276-8528, TWX: 910-951-1364; Empl.: 55; 
SIs. Mgf: Art Swiggers 

PHOENIX MICROSYSTEMS, P.O. Box 4206, Huntsville, 
AL 35802, Tel: 205-861-2173, Telex: 752592; Empl: 45; 
Sis. Mgr:·Mel Mayo 

PHOENIX WIRE, INC. 100 Teflon Ave. S. Hero, VT·054i16, 
Tel: 602-372-4561; Ernpl: 25 

---- Advertisement ----

MicroMiniature "'''' •••• High-Reliability Wires 
& Cables for Electronic, Medical, Mechanical 
& Packaging applications. Teflon Magnet Wire 
-- Twin & Tri-Lead In addition to its standard 
line of Micro Miniature Hook-up Wires, Flat & 
Twisted Cables, Phoenix Wire specialaes in 
the Custom application of Teflon to Firie Wire. 
Wires .00 I to .064 of any composition can be 
Insulated with less than .000025 to over .020 
inches of True Concentric Teflon. "'u** Also 
High Flexibility Wires * .. ** . 

PHOTOBELI.., 26 Just Rd. Fairfield, NJ 07008, Tel: 201-
227-3613, TWX: 710-734-4387; ErnpL: 50; Sis. Mgr: 
Bernard M. Ciongoli 

PHOTO CHEM. PRODS. CAL, 18031 Susana Rd., 
Compton, CA 90224, Tel: 213-603-0400; FSC No.: 16339; 
Empl: 65 

PHOTOCIRCUITS GLEN COVE, DIV., 
KOLLMORGEN CORP. 31 Sea Cliff Ave., Glen Cove, 
NY. 11542, Tel: 516-674-1303, TWX: 516-671-3155; Empl.: 
850 

PHOTOCIRCUITS RIVERHEAD DIV., 
KOlLMORGEN CORP., See Additive Products 
Div., Kollmorgen Corp. 

~ f\UlTIliMIE jtll:· 

PHOTODYNE, 1175 Tourmaline Dr. Newbury Park, CA 
91320, Tel: 816-869-8770, Telex: 16-1159; FSC No.: 
59912; ErnpL: 48; SIs. Mgr: Eamon Murphy; Dist. Mgr: 
Eanton Murphy ........................... a.1122-1123 

Local Sales Offices & Reps 
AL Huntsville, JMS ....................... 205-533-5450 
CA San Luis Obispo, Johnson Assocs. ... 213-670.4794 
CA Sunnyvale, Ichirep Co. . ...... '.' . . . . . .. 406-249-2565 
HI Honolulu, oaIa Mgt Assn. ............ 806-943-1944 
IL Rosemont, Synmark Sis. Co. .......... 312-825-3455 
IN Ossian, Science SIs. .................. 219-622-7363 
MA Sudbury, Pou6n Assocs. .............. 617-443-7333 
MN Minneapolis, All Phase Agency . . . . . .. 612-635-4940 
MO St Louis, Engineering Svcs. Co. ....... 314-997-1515 
NJ Pennsauken, ScIentific Reps. ... . . . . .. 609-662-5222 
NM Albuquerque, Grady Moore Assocs. ... 505-262-1416 
NY Plainview, Eastern Metro Assocs ...... 516-931-1414 
NC Fayetteville, Zim-Tek ................. 919-486-4101 
OH Risingsun, Mecom Inc. ................ 419-457-3231 
TX Dallas, Southweslern Engrg. & Equip. Co. 

....................................... 214-340-1741 
TX Houston, Southwestern Engrg. & Equip. Co. 

.. .. . . . .. • . . . .. . .. .. . . .. .. . . .. .. ... . . .. 713-820-2500 
VA Fairfax, Scientific Assocs. ............. 703-365-0600 
WA Walla Walla, Northwest Tech. Co. ..... 509-529-2051 

PHOTON, INC., )4125 Capri Dr. # 4,.Los Gatos, CA 95030,' 
Tel: 406-866-0566, Telex: 17-1618 refer: Photon; Ernpl.: 
12; SIs. Mgr: John M. Fleischer 

PHOTO RESCH, Kollmorgen Corp. 3000 N. Hollywood 
Way, Burbank, CA 91505, Tel: 818-643-6100, Telex: 69-
1427; FSC No.: 92434; EmpL: 66; SIs. Mgr: M. L Woolsey 

PHOTOSWITCH DIV., Electronics Corp. of Amer., 265 
Winter SI., Wallham, MA 02154, Tel: 617-466-6000; SIS. 
Mgr: S. L Davis 

PHOTRONIC. LABS. Secor Rd., Brookfield GIr., CT 06805, 
Tel: 203-775-0465; Empl.: 55; SIs. Mgr: Deno Macricoslas 

PHD-TRONICS, 8701 W. Bradley Rd., Milwaukee, WI 
53224, Tel: 414-355-6704, TWX: 91 0-262-3099; Empl: 85; 
Sis. Mgr: John R Henry 

PIC DESIGN, P.O. Box 1004, MiddlebUry, CT06762, Tel: 
203-756-8272, TWX: 710.477-5234; Ernpl: 150; Sis. Mgr: 
Robert W. Westlake 

PICKLES & TROUT, P.O. Box 1206, Goleta, CA 93116, Tel: 
685-4641, TWX: 910-3341160; Empl: 10; Sis. Mgr: C. 
Pickles 

Pica CRIMPING TOOLS, 9832 Jersey Ave. Santa Fe 
Springs, CA 90670, Tel: 213-723-2150; Empl.: 12 

PICO ELCTANs.:, 453' North MacQuesien Pkwy, Mt 
VerOOl\ NY 10552, Tel: 914-699-5514, 800-431-1064; 
FSC No.: 31669~ SIs. Mgr: Joe Sweeney 
............... A.1267-1271, 2233-2255 •. 0.1744-1751 

Local Sales Offices & Reps 
AZ Scottsdale, Piper Sis. Co. . . . . . . . . . . . .. 602-946-4437 
CA santa Clara, Fisher Assocs. ........... 408-733-7350 
CO Arvada, Piper Sis. Co. ................. 303-420-4646 
WA Seattle, W. Spaulding Co. .. ........... 206-282-9173 

PIEZO 

PICONICS, 26 Cummings Road, Tyngsboro, MA 01879, Tel: 
617-649-7501, Telex: 754759; FSC No.: 26618; Empl.: 48; 
SIs. Mgr: I. Kadesh ............... A.1273, 1618, 1696 

Local Sales Offices & Reps 
AZ Scottsdale, Semper-Fi Sis. ............ 602-991-4601 
CA N. Hollywood, Jewett Co. ............. 213-789-8103 
CA Palo Atto, JIM Assocs. ............... 415-857-1260 
CO Parker, Mikro Sis. Co. ................. 303-641-4131 
FL lighthouse Poin~ R C. Simon ........ 305-941-2757 
IL Chicago, Shaumberg Phoenix Co. .. .. 312-595-2300 
MA Natick, Wayland Engrg. SIs. Co. ....... 617-655-6060 
MN MinneapOlis, Peterson, Snater & Assccs. 

. . . . . . . . . .. . . . . . . . . . • . . . . . . . . . . . . . . . . .. 612-944-0030 
MO Grandview, Harris-Hanson Co ........ 816-763-6200 
MO St Louis, Harris-Hanson Co. .......... 314-432-3611 
NY Huntington, Regulus Indl SIs. Co. ..... 516-673-6252 
NY Rochester, J. G. Welch Assoc ......... 716-244-1100 
OH Cincinnati, G&H Sis. Co. ........ .. .... 513-272-0580 
PA Glenside, R F. Koebert & Assocs. ..... 215-887-2310 

. TX Ft Worth, EI-Tec Sis. ... .-............. 8H'-266-2896 
VA Gladys, Railey Entprs. ................ 804-263-5656 

PIEZOCRYSTAI.., 100 "K"St, Box 619,Garlisle,PA 17013, 
tel: 717-249-2151, TWX: 51D-650-2260; Ernpl.: 250; SIs. 
Mgr: Glen R. Kurzenknabe 

PIEZO ELEC. PRODS., INC., 212 Durham Ave., CN-I5, 
Metuchen, NJ 08640, Tel: 201-546-2800, TWX: 710-996-
0592; Empl: 125; SIs. Mgr: Jack Gray' ... a01768-1769 

Local Sales Offices & Reps 
IL lisle, W-G Controls .................. . 
IN Ft Wayne, Given Corp. .............. . 
PA HarleySVille, Thomas Jackson Assocs. 

312-963-5954 
219-432-5585 

215-643-5560 

PIEZO 
PIEZO TECHNOLOGY INC., 2525 Shader Rd. Orlando, 

FL 32804, Tel: 305-296-2000, TWX: 810-85D-4136; FSC 
No.: 25120; Sis. Mgr: Dave Stewart 
................... ' ................. A.1308, 1413-1418 

A CLEAR'CASE FOR 
PHILIPS CRYSTALS 

o vacuum sealed. 
o visual inspection. 
o consistently low 

long-term aging. 
o HI-REL 

(416) 292-5161 

PHILIPS 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 757 



PIEZO 

AZ ScoIIadaIe, F_ Tech. Sis. ••• • • • • • .• 602-848-4404 
CA Los AIIoa, Cain-WhIte a Co. . . • . . . • • •. 415-94&'6533 
CA Van Nuys, RL Aasocs. . . . . . •. .. . . . . •. 213-782-7826 

CT Milford, Bengal Aasocs. ....... ..... .... 203-87~ 
DC wasl)ington. M. Lader Co. ' •.• ,........ 202-296-2497 

FL Maitland, D. J. Ellis a Aasocs. ' .... -:.. .. 305-645-1101 

KS Overland Pari<, Barnes Mid-WestSla. . 

MA 
MN 
NJ 

: .. ;: ..•..•. , •.....• ' ................... 9-i3-341-9317 

RiIndoIph, Beng8I ASsocs. ............. 617-961-4120 

Chanhassen, Barntis ~Is, AssoCs. ..... 612-934-2sQ7 
Haddonfield. Mesa Tech. Asscics. ..... 60&-429-9531 

NY, QuIIaIo, Quality Camps. ................ 716-637-5430 
NY Great Neck, Phase 4, Jnc, ...... :....... 516-462-1790 
TX Richardson, Vector Sis. Co. ........... 214-234-4291 

. PlHEB INT'L CORP. 903 F'8ehanvi11e Dr. Ml Prospect, L 
60056, Tet 312,&40-6300, IlOO-323-6693, Tefex: 254190, 
TWX: 206653; Empl: 40; SIs. Mgt" Gus Stoltz;' Dist. Mgt" 
Wmpragft . 

PINUTES, See Refac EIctms. 

PIONER COMPONENTS, 2352 E. 6eIh St. Brooklyn, NY 
.11234, Tel: 71&444-3680; EmpI.: 3; SIs. Mgt: Michael R., 
verter, Oist. Mgf: MiChael R. Verter . -

PIONEER MAGNencS, 174~°Bert.e~ St, Santa 
Monica, CA,90404, Tel: 213-629-6751,Telex: ,62-093. . 
TWX: 910-343-6249; FSC No.:08676; I:mpI.: 450; Sis.' 
Mgt" A. Hagiwara ........................ 001752-1753 

Local Sales Offices'& Reps 
CA Los Altos; -Frauman Aasocs. :: , .. .. ... 415-941-0660 
CA Santa Monica, ~Magnetics,Inc. 

..................... , ................. 213-829-6751 

CO COmmerce Cfty, WllUarns Aasocs. ..... 303-289-5647 

FL DserfteId Beach. Pen'T~Asscics. ... 305-421-4989 
MA Wayland, Daner-Hayes ...... : .. , ..... 617-655-0806 

MN Eagan, PIonaer Magnetics ....... , .... 612-452-7747 

OH Westlake, KRW ~ ................ 216-87HS21 

PA CheI1enham;Stein 1ns1nn ............. 215-379-1990 

TX Dallas, Rem1ei< ....................... 214-367-2855 

WA Vashon, RTS, Inc ...................... 206-265-1363 

PIA8..L1 CABLE CORP. Special cable Div. P.O. Box 
SO, WalUngIord, CT 06492, Tel: 203-265-5533, 800-243-
3959, TWX: 711K76-0764;, EmpI.:110; SIs. Mgt: Art 
Fabritiis • 

PIRaLI CIMCQ,800 Rahway Ave., -Union,·NJ 07063, Tat. 
201-687-8444, Telex: 138918, TWX: 6674009; EmpI.: 90; 
SIs. Mgr" John N. VIlI1derb!IeI< 

, 'v 
pmMAN, Penn Engrg. & MIg. Corp., 343 GodshaU 

-
Manufacturers and sales Offices.Dlrectory 

TX 
TX 
ur 
WA 
WA 
PR 

Dallas, BlaIr Engrg. .. .. .. .. .. .. .. .. ... 214-241-5655 
Houston, BlaIr Engrg. ................. 713-973-8600 
San Lake CRy, Wliliams-Aasocs. .....• 801-465-6511 
Redmond, Hallar Assocs. .....•..••... 206-662-D990 
Vancouver, HilIlar Aasocs. .• . • . . . . . .• 206-.696-0170 
HalO Ray, Tropi-Tec ................... 809-759-7303 

PKS - DfGIPLAN L TO ... 1859 Chalter Lane, Lancaster, PI\ 
17601, Tel: 717-299-2796, Telex: 667352; E~I.: 100; . SIs. 
Mgr:RoyJ:W.~ .. ' , ., 

PLESSEY ~CTRO-PRODUCTS. 3660 CentinelaAve., 
Los Angeles, CA 90066, Tel: 213-390-3565, TWX: 910-
343-6463; EmpL: 60; SIs. Mgt: Joan Marie HIli 

PLESSEY MICROSYSTEMS. Plessey Trading COrp., 
1641 Kaiser' Ave. Irvine, CA 927'14,' Tel:. 714-540-
993H9932, TWX: 910-595-1930; SIs. Mgr: Garry T. 
Tomlns .. 

PLAINVIEWELCTRNs.:is Cain Dr. Plainview, NY 11603, .PLESSEY MICROSYSTEMS, The Plessey Co., L~ 
. • .... a One Blue Hill Pia, Pearl River, NY 10965, Tel: 914-735-Tel: 516-249-6677, Telex: 125043; EmpI.: 6; SIs ... "",: 4661 

Erda 

PLANT SPECIALTIES. INC., PO Box 1 097,CarroIIIon, TX 
7sOoe. Tel: 214-245-9673; SIs. MgT"J. E. Bryer . 

PLASMAGRAPHICSCORP.141 MolInt s.thel Rd., P.O. 
Box 4603, Warren,NJ. 07060, Tel: 201-757-SOOi), Telex: 
B3-3456-0,TWX: 711Hl97-9529; /JIst. Mil': Ronald 
PignatellO . 

PlASMARC n;CHNOLOGIES, INC. '160 i>8ssaic 
Avenue, Fairlield,\NJ 07006, Tel: 201~57s.:os70, Telex: 
833245; FSC No.: 6Y963; Empl.: 15; SIs. Mgr: .Gregory A 
Galaida 

PLASMA RESEARCH CORP., 2900 Main St, Alameda, 
CA 94501, Tel: 4150521-5532; FSC No.: 64067; Empl.: 3 .. 

PLASMA-THERM, INC. At 73, Kresson. NJ 06053, Tel: 
609-767.-6120; Telex: 637220; SIs. Mgt: John D. RaIIl 

PLASTIC CAPACITORS, INC. 2623 N. Pulaski Ad., 
Chicago. 11..60639, Tel: 312-489-2229, TWX: 910-221-
1354; FSC No.: 99120; EmpI.: 105; SIs. Mgt: F. J. Pavay 

Local SiJles Offices & RePs . 
AI.. H4J1ISvi11e, B.J.R, Inc. ................. 205-661-3569 
CA PalO 11110, Hoi:ne Electro Sis., Inc... .. .415-49-4-6777 
CA San Diego, EESCO/LANOA/MINYAflD, Inc." . 

.. .. .. .. .. .. . .. .. .. . . .. .. .. .. .. •. . .. ... 619-942-1066 
CA Santa Ana, EESCO/LANOOMINY ARo, Inc. : 

: ................................ : ...... 714'543-7805 
CT E. Haven, Eagle Assocs. .............. 203-467-6542 
Fl. Lighthouse Point, Jack Kru1ek & Assocs., Inc. 

........ , . .. .. .. . . . . . .. . .. .. • .. ... .. ... 305-941 '6544 
L E~ Grove Vinage, CarlsOn EIcIm. Sis. Co. ' 

.............. ; ........................ ' 312-956-8240 
IN Fort Wayne, W. W. Bieberich, Inc.. .•... 219-432-2537 
IA . Cedar Rapids, Carlson Elctm SIs. Assocs. 

....................................... 319-377-6341 
MD Timonium, Eastem Camps. Sis. Corp. 

.... , .. .. .. .. . . .. .. . .. .. . .. .. . .. . . .. . .. 314-e45-8670 
MA Pinehurs1, Eagle Aasocs. .............. 617-444-3446 
MO Sl L.ouis, C8don Tech. Co. ....... : .... 314-645-6670 
NJ Springfield, F. F. Sylvester.'\ssoc. .. : .. ' 201-376-3324. 
NY Rochester, APEXA$SOCS., Inc. ......... 716-235-9052 
NC Raleigh, Eastern Comps..SIs. Corp., ... 919-787-3416 
OH Dayton, Elec1ro-Com .. .. .. .... .. .. ... 513-896-5-140 
OR Tigard. Components Wes1; Inc. ........ 503-684-1671 
PA w. Consl1ollocken. Eastern Comps. Sis. Coi-p. " 

........................................ 215:-825-6610 
TX Seagoville, Della Comps., Inc. ......... 214-287-6333 
WA Redmond, Coinponents West. Inc. .•.. 206-865-5880 
WI Milwaukee, Carlson EIctm SIs. Co: .... 414-476-2790 
EXPNY, NeW York, B F IIntL .............. 212-513-7171 
Can North Vancouver,lnterworld EIcImS. .. 604-964-4171 

PLESSEY SEMICONDUCTORS, .,.1641 Kaiser Ave., 
Irvine, CA 92714, Tel: 714-540-9979, TWX: 910-595-1930; 
FSC No.: 52648; EmpI.: 75; SIs. MgT" Jerry SurIot1 

PLUMER PRECISION OPTICS, 601 Montgo!i:.ery Ave., 
Petir1sbUrg, PA 18073, Tel: 215,679-6272; Empl:'I60; SIs. 
Mil'" Asy Boulay . 

PMI·MOTORS, KOLLMORGEN CORP., 5 Aerial Way, 
SyosseI, NY 11791, Tel: 516-936-8000; TWX: 510-221-
1815; EmpL: 246; Dist. Mg'" R MaltOn 

LDcal Sales OfficeS & Reps 
AZ Phoenix, Flexible Tech. •.............. 602-996-6421 
AR EI Dorado, Indl Controls Assocs. . . . .. 800-643-1109 
AR Searcy, Industry Controls Assoc. ...... 501-266-8552 
CA Hamel, PMI Motors ................... 714-652-6266 
CA San Jose, Motion Control ............. 406-997-0544 
CA San Marino, Motion Control ....... \ ... 818-796-0169 
Fl.. Altamonte Springs, Machine ControlS; Inc. 

· ......... : . . . .. . . .. . . .. .. . .. . .. .. .. . .. 305-789-6606 
GA Allanta, Factory Automated Inc. COntrols 

. ...................................... 404-355-7475 
IL ~1et1, T. Meyer .......... ; ..... : .... 312-830-3374 
iN .' Elkhart;Shaum Mig. .................... 219-264-0771 
IN Spencer, Shaum MIg. Inc. ........... ~. 317-642-2255 
LA Baton Rouge,lnduslriai Controls AsI!pcs. . 

· ................................. ," •. 800-643-1109 
MA Ileverty, EIec1ro Kinetics ••.••....••..• 617-922-4007 
MA. W!!IIesIey, Electro' Kinetics ............ 617-235-9415 
MI ~1ding.ShaumMlg.Inc. .......... : ... 616-697-~B5 
MI Birmingham. PyramId lntergra1ed Controt 

· ............................... : ...... 31"3-649-5735 
MI Rochester, Pyramid 1ntergra1ed Control 

....................................... 313-652-1375 
MN . Cottage Grove, Applied Motion Technlg. 

........................... :.' .. ,.: ...... 612-459-0600 
IoN. cazenovia, D & 0 Engrg. .. .. .. • .. .. .. 315-655-6602 
NY l..ewis1on, 0 & 0 Eilgrg. ................ 716-745-3915 
NY S~SI!1. Motion Control Sis. .......... ,516-921-5656 
NY SyosseI, PMI Corp. Offices ............ 516-938-8000 
NY Youngs1own, D & a Er)grg. .. ......... 716-745-3915. 
NC GreensI:loro, Engrg. & Mklg. Corp. of Virginia 

........ ::., ........................... 919-275-1309' 
NC Plymouth, Ervg. & Mklg. Corp. Of Virginia ,--' 

· .............. c ........................ 919-793-4461 
OH Chagrin F.alls, Exonic Sys. ......... '. .. 216-247-4788 
OH Cincinne1i, Shaum Mfg ........ :........ 513-793-6145 

Dr. Harleysville,PA 19438, Tel: 215-256-6601,TWX, 510- "" AC> .... ,.. FORMING CO INC 
661-6696; FSC .. No,: 96938;Empl: 135 •... : .. : .•.. 1101179, r................ '.. 5l..unar. Dr. P.O. Box N," 

OK EdmOnd, Industrial Con1roIS Assocs. .• ' 405-34()-8653 
OR Lake Oswego, Drive Molor Control ... 403-636-7931 
PA' King of Prussia, Associated Con1rols ' .. 215-7(l8-9739 
PA ~rgh,ExonkiSysterns ..... : ..... 412-784-6400 
TN Memphis, Industrial Controt Assocs. .. 600-543-1109 
TX A~lngton, Industrial Controls Assocs.' .. 800-543-11Ci9 
TX Fort Worth, Industrial Con1rols Assocs. . 

i.ocaJ Sales Offkies& Reps . 
AZ Fountain Hills, HalbarAssocs. ......... 602-637-2464 

CA Glendale, Halbar Aasocs. ............. '816-246-8263 
CA San Ma1eo, HaIbar Assocs. ..•........ 415-349-4700 

CO Comrrierce Cftv, WiUiame-Assocs. ...•. 303-269-5647 

Fl. Bradenton, TrQpi-Tee, Inc. .......... ', .. 813-746-2668 
Fl. PIan1aIion, TroJtTec ................. 305-561-0101 

II.. Mount ProspeCt,!,<,WAssocs. ........ 312-253-6680 

IN Fort Wayr\e, Ntal Engrg. .............. 219-436-2300 
IN IndianapciliS, Neal Engrg. ............. 317-649-4201 

MA Wayland, M. \- Aasocs... ............... 617-356-5540 

NJ Summl1, R.A. PotIer ................... 201-2n-0220 

NM Albuquerque, WtIIlams-AasoCs. .... ,.. 505-255-1638 

NY Buffalo, Application Spec. ............. 71&-834-3377 
NY Roc~, Application Spec. .......... 716-566-6226 
NY Syracuse, ApplIcation Spec. ... : ........ 315-437-2613 

NC Charlotte, Electro-Rep Assocs. ........ 704-527-2530 

OH Cleveland, Servo-Mark ................ 216-871-2353 

OK Tulsa, Blair Engrg. .................... 916-622-3100 

TX Austin, BlaIr Engrg. .................... 512-456-3107 

'Woodbrif:jge, CT 06525, Tel: 203-397-1338, Telex: 963437; 
Empl.: 37; SIS. MgT: John C. Womer 

PRECISION MOLDED PRODUCTS, INC. 562 Meyer 
.. Lane, Redondo Beach, CA 90278, Tel.: 2130-372-7.373 

PLASTlGLlDE MFG. 2701 W." 1:1 . Segundo Blvd, 
Hawthorne,' CA 90250, Tel: 21$.7n-8106,· Telex: 
910321p755; Empl: 425; SIs. Mgt" T. BubQnjc '." 

PLASTOID CORPORATION. 45 Gingerbread C8stIe Rd., 
Hamburg, NJ 07419,Tel: 201-827,7141.. . . 

Pl.ASTROIiIICS INC. 311~ Garcjenbroo~ Dalles, TX 
75234, Tel: 214-243-0611, TWX: 910-860-5542; Empl: 47 , 

.PLATO PRODS., 2120 E. Allen Ave., Glendora, CA 91740, 
Tel: -800-423-4510, Telex: 673-466; FSC No.: 32399; 
EmpL: 75; SIs. Mg," Waller Schaub 

PLESSEY CERAMIC DIV. 8th & Harrison SIs., 
French1own, NJ06625, Tel: 201-1196-2121, TWX: 510-235-
3399; Empl.: 198; Sis. Mg," William Blackford 

· . . .. . .. . .. . . . . .. .. . . .. . . . . .... . .. . .. . . .. 817-498-6222 
TX Hous1on, Industrial Control Assocs. ... 600-543-1109 
TX San Antonio, lridustrial Control AssOcs. 

............ , .......................... '800-543-1109 
ur ~ Lake City, Control Agency ........ 601-972.-8766 
VA Roanoke, Engrg. a MkIg. Gorp. 01 Va .. 703-986-1410 
WA' Renton, Drive Motor Control SyS. Co .. 

· •.....•.. , .. , ..•....... ; ........... , .... ' 206-872-6446 
WI Racine,T. Beyer ...................... 414-jl32-6100 
Can WlIIowdaIe, Ontario, Arthur Rosenblum Sis. Ud 

............... : ........ : .......... x .. 416-224-1177 

DIstributor 

POCO SALES. 6925 Fullbright lit., Chalswarth, CA 91311, 
Tel: 818-700-8727 ...... : ................ pgs. 691, 705 

POINT 4 DATA CORP., 2569 McCabe Way, Irvine, CA 
92714, Tel: 714-883-1111, Telex: 4722040; Empl.: 160; 
SIs. Mgt: Mi. Ted Cooper; Dist. Mil': Mr. Ted Cooper 

758 Add Dept' EM to address to tell them you saw. it in E~M. E~·:198~ 
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Manufacturers and Sales Offices Directory 

POLARAD ELCTRNs., INC. 5 Delaware Dr., Lake 
Success, NY 11042, Tel: 516-328-1100, 1WX: 510-223-
0414; FSC No.: 82199; Empl.: 175; SIs. Mgr: Ron Ramirez 

POLAROID CORP., 119 Windsor St., Cambridge, MA 
02139, Tel: 617-5n-2237, Telex: 921482, TWX: 710-320-
0610; Sis. Mgr: Fredric Cohen 

POLYCORE ELCTRNS., 1107 'Tourmaline Dr., Newbury 
Pk., CA 91320, Tel: 805-499-67n, Telex: 910-336-1547; 

Empl: 40; Sis. Mgr.: SK Leoog 

POLYMER CORP. P.O. Box 422, Reading, PA 19603, Tel: 
215-320-6600, Telex: 836-440, TWX: 510-651"5396; 
EmpI.: 1000; SIs. Mgr: J. D. Beatty 

" POL YPHASE Instrument Co, 

WJ 

POLYPHASE INSTR. 175 Commerce Dr. Ft 
Washington, PA 19034, Tel: 215-643-6950, Telex: 84-
6327; FSC No.: 98330; Empl.: 175; SIs. Mgr: R.H. Simmons 

• .. ............................ A.1619-1622,2257-2264 

POL YPHASER CORPORA nON, 1425 Industrial Way, 
P.O. Box 1237, Gardnerville, NV 89410-1237, Tel: 702-
782-2511, 800-325-7170, Telex: 215406 TBYT UR: 
PolyPhasar ..................................... 8'1257 

Local Sales Offices & Reps 
Professional Communications 

CA Sacramento, JN Sis. .................. 916-635-5899 
CO Aurora, Electro-Tel< SIs., Inc. .......... 303-343-8937 
FL Coral Springs, Cemeo .......... .. .... 305-753-6n7 
GA Atlanta, Cemeo ....................... 404-491-0520 
HI Honolulu, Manon Engrg. ... . . . • . . . . . .. 808-833-9545 
IL Elk Grove Village, IRO-Company • . . .. 312-593-0644 
MI Grand Blanc, Webster Assocs., Inc .... 313-694-3256 
MI Rochester, Webster Assoca .......... 313-375-0420 
MN Stillwater, Ned Gordon & Assocs ...... 612-430-1572 
NY Gardnerville, PolyPhaser Corp ......... .702-782-2511 
NM Albuquerque, Electro-Tek SIs., Inc. .... 505-883-4871 
NM Albuquerque, Horizon Engrg. Sis. Co. 

.............. : .................. ";"-. .. 505-877-02n 
OH Toledo, Webster Assoca ............. 419-535-0708 
OK Tulsa, Horizon Engrg. Sis. Co. ......... 918-252-7222 
OR Portland, Manon Engrg. ............... 503-245-7553 
PA Venetia, Webster Assocs. ............. 412-941-8848 
RI Uncaln, Adams-McGregor ............ 401-726-1300 
RI West Warwick, Adams McGregor, Inc. 

....................................... 401-821-1320 
TX Houston, Horizon Engrg. Sis. Co. ...... 713-495-1018 
TX Rockwall, HOrizon Engrg. Sia Co. ....• 214-475-1179 
WA Kirkland, Manon Engrg. ............... 206-827-7449 

Local DistJibutors 
CA Sacramento, Sacramento Elctrns. ..... 916-441-4821 
CO Aurora, Electro-Tel< Sis. ............... 303-343-8937 
IL Elk Grove Villege, IRO Co ............. 312-593-0644 
KS Dodge City, Teletron .................. 316-225-3736 
NY Carson City, Schwartz Radio, Inc. .•... 702-883-4500 
NY Gardnerville, PolyPhaser Corp. ........ 702-782'2511 
NC Greensboro, West Antenna ........... 919-621-2473 
TX Rowlett, 'Horizon Engrg. Sia .......... 214-475-1179 
VA Blacksburg. Professional Comma ..... 703-552-4443 
Can Ontario, Motorola, Ltd. ... .. .. .. .. . .... 416-499-1441 

POLY-SCIENTIFIC, Litton Inds., 1213 N. Main St., 
Blacksburg, VA 24060, Tel: 703-552-3014, 1WX: 710-875-
3694; Empl.: 625 

POL YTRON DEVICES, Box 398 - River St Sta, Paterson, 
NJ 07544, Tel: 201-345-5885; Empl: 10 

POMFRET RESEARCH OPTICS, 817 Long 'Ridge Rd., 
Stamford, CT 06902, Tel: 20~22-6386; Empl: 5 

POMONA ELECTRONICS, See In Pomona 

POP FASTENERS DIV., 510 River Rd., SheHon, CT 06484, 
Tel: 203-735-9341, Telex: 963485, 1WX: 710-451-3734; 
Empl.: 375; SIs. Mgr: James Lynch 

O Portescap U.S. 
escap® 

PORTESCAP U.S., 1547 Trooper Rd., P.O. Box 780, 
Worcester, PA 19490, Tel: 215-277-0433, Telex: 846367 
................................................. 801181 

Local Sales Offices & Reps 
CA Pomona ................... ,.. .. .. .... 714-li22-4185 
MA Medfield .............................. 617-359-2336 
MN Bloomington .......................... 612-854-6456 
TX Richardson.. .. .. • .. . .. . .. .. .. . .. .. ... 2·14-690-9000 

POSITRONIC INDUSTRIES,1NC., 423 North Campbell, 
Springfield, MO 65801, Tel: 417-866-2322, Telex: 436445; 
FSC No.: 28198; Empl.: 250; ,SIs. Mgr:'J.E. Myers; Dis!. 
Mgr" Unda Haley 

Local Sales Offices & Reps 
AZ. Phoenix, Jarko Assoca ...... '. . . . . . . .. 602-243-4387 
CA Irvine, J.V. Earley & Assoca ........... 714-833-1806 
CA Mountain View, Gene Woempner ..... 415-964-5454 
CA Mountain View, Gene Woempner Co. 

.. . .. . . . . . .. . .. . .. .. .. . . . . . . . . . . . . . . . .. 415-964-5454 
CO Englewood, Delta Sales Assocs. •..... 303-799-0646 
CT Fairfield, SchumacherlYarri!1QlOn ..... 203-259-0772 
FL Coral Springs, HA Inc. ................ 305-752-7520 
FL Coral Springs, HA, Inc. .. .......... '" 305-752-7520 
IL Hasca, L-Tec, Inc. ..................... 312-n3-2900 
IN carmel, Technology Mklg. Corp. ...... 317-844-8482 
MD Silver Spring, Carwithen Assoc. ",,'" 301-589-9040 
MI Birmingham, Favco, Inc. . ............. 313-644-0173 
MN Minneapolis, R K Sia ................. 612-766-5713 
MO Springfield, Bill Gentry ................ 417-866-2322 
NJ Medford, Camp. Conslts. ...•.......... 609'386-5300 
NJ Medford, Component Conslts. ......... 609-854-.5300 
NY Fairport, Net Sis. ...................... 716-467-4538 
NY Manhasset, Martech .................. 516-627-1151 
NC Raleigh, R.W. Mitscher Co., Inc. .. . . . .. 919-648-0941 
OH Cleveland, Components, Inc. .....•.... 216-243-9200 
OH Miamisburg, Components, Inc. ... . . . .. 513-866-0661 
RI Warwick, Schumacher/Yarrington .... 401-884-5671 
TX Plano, Richmar Elctms. ............... 214-867-8224 
WA • Mercer Island, Eictm. Comp. Sia ...... 206-232-9301 
WA Mercer Island, Electronic Comp. Sia .. 208-232-9301 

POTTER & BRUMFIELD, AMF Incorporated, 200 S. 
Richland Creek Dr. Princeton, IN 47671-0001, Tel: 812-
366-1000, Telex: 27-8451, TWX: 810-350-2343;, Ernpl: 
3000; SIs. Mgr: Don Morrow; Dist. Mgr: Gordon Collins 

POTTER CO. P.O. Box 337, North Hwy. 51, Wesson, MS 
39191, Tel: 601-643-2215, TWX: 510-981-4072; FSC No.: 
601-643-5126; Empl: 300 ..... : ................ A.1623 

Local Sales Offices & Reps 
CA Los AnQeIes. Potter Co. ............... 818-704-1151 
CA San Jose, Potter Co. .. ................ 408-244-0951 
FL Ortando, Potter Co. ................... 305-831-2782 
IL Chicago, Potter Co. ................... 312-364-0424 
MA Boston, Potter Co ..................... 617-449-1242 
MN Minneapolis, Potter Co. ............... 612-933-n12 
NY Syracuse. Potter Co. .................. 315-455-5808 
NC Raleigh, Potter Co. .................... 919-878-8018 
OR Wilsonville, Potter Co. ................ 503-682-7213 
TX Austin, Potter Co ...................... 512-451-5721 
TX Richardson, Potter Co. ................ 214-644-0575 

Local DistJibutors 
AL Alhambra, Fischer-Brownell ........... 818-269-0255 
AZ. Tempe, Fischer-Brownell ............. 602-967-1484 
CA Cerritos, E~Corn, Inc. ............ :.... 714-739-5856 
CA san Diego, EI-Corn, Inc. .. " .. .. .. ..... 619-578-0900, 
CA San Diego, Fischer-Brownell ...... :... 619-560-8545 
CA San Francisco, KEA Eictm. Distributing 

.................................... : .. 415-887-2900 
CA Santa Clara, Richey Western .... .. ... 408-727-7411 
CT New Haven, Cronin Elctrna ........... 203-265-3134 
CT Orange, Milgray Elctma ............ " 203-795-0711 
FL Orlando, Intertec Compa .. . . . . . . . . . .. 305-834-7777 
FL Winter Park, Mllgray Elctma ....•..... 305~7,5747 
GA Atlanta, Milgray Elctma ............... 404-393-9666 
IL Chicago, Advent Elctrna .............. 312-297-6200 
IN IndianapoHs, Advent EIctms. .......... 317-872-4910 
IA Cedar Rapids, Advent Elctms. '" .. ... 319-363-0221 
KS Kaneas City, Milgray Elctrna .......... 913-236-8800 
MD Rockville, Milgray Elctms. ............. 301-468-6400 
MA Boston, Cronin Elctma.. .. .. .. .. .. ... 617-449-5000 
MA Burington. Milgray Elctrna ............ 617-272-6800' 
MI Detroit, Advent Elctrha ................ 313-4n-1650 
MN Minneapolis, Industrial Corr1ls.. Inc. ... 612-831-2666 
NJ MarHon, Milgray EIctms. . . . . • . . . . . . . .• 609-983-5010 
NY Farrningdille, Milgray EIctms. ......... 516-420-9800 

POWER 

NY North Syracuse, ANDCO .... ; ........ 315-699-2660 
OH Cleveland, Mllgray Elctrna ............ 216-447-1520 
PA Philadelphia, Century Elctrn. Cornps. .. 215-631-5400 
TX Richardson. Fischer-Brown9l1 .......... 214-235-3177 
WA Kirkland, Fischer-Brownell ........ : .. ; 208-821-4788 

POTTER INSTR. 10 Main St. Gonic, NH 03867, Tel: 603-
332-1991, Telex: 94-4483; FSC No.: 11;1563382; Empl.: 
20; SIs. Mgr: S. Alexander 

POULIN ASSOCIATES, INC. 302 North Rd, Sudbury, MA 
01776, Tel: 617-443-7333; Sis. Mgr: Scott Spalding 

POWERBOX, INC., 1860 Bro.adway, New York, NY 10023, 
Tel: 212-566-1992; SIs. Mgr.: Len Elmlund 

POWER COMPS. CO., Vanguard Elctrns. Co. 1480 W. 
178th St., Gardena, CA 90248, Tel: 213-323-8120, TWX: 
910-346-7067; FSC No.: 213-329-8427; Sis. Mgr: Ken 
Finley 

POWER CONTROl.., 122 Gamma Dr., Pittsburgh, PA 
15238, Tel: 412-782-3120; Empl.: 75 

.POWER CONTROLS, P.O. Box 5860, San Antonio, 'tX 
78201, Tel: 512-734-7155, Telex: 767222; Empl.: 90; SIs. 
Mgr: Robert A McAlister 

POWER CONVERSION PRODS, 42 East St., Box 380, 
Crystal Lake, IL60014, Tel: 815-459-9100, 1WX: 910-634-
3356; FSC No.: 31751; Empl.: 130; SIs. Mgr: C. Seyer 

Local Sales Offices & Reps 
CA San Jose, Manufacturing Mklg. Grp. .. 406-446-0176 
CO Aurora, Electro-Tel< Sales ............. 303-343-8937 
DC BaltimOre, Callas Elctms .............. 301-744-nll 
FL Tampa, Telcom Assocs. .............. 813-935-5006 
IL Chicago, Power Conversion Proda ... 312-787-0723 
IL Park Ridge, Conrardy Co .............. 312-692-2226 
LA Metairie, Lynn Elliott .................. 504-831-4669 
MI Farmington Hills, Joseph H. Clark Sis. Co. 

....................................... 313-553-0610 
NJ Cherry Hill, L H. Walke .... . . . . . . . . . .. 609-424-3766 
NM Albuquerque, Electro-Tel< Sia ......... 505-883-4871 
NY White Plains, Metrotek Assoca ....... 914-631-4758 
OH Chagrin Falls, Joseph H. Clark Sia Co. 

........................ /. ............. 216-247-7848 
TX Richardson. Power Conversion Prada 

....................................... 214-~108 

• Polaroid 
. Industrial Photographic Line 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales •. Service • Rental • Leasing 

21418 ParthenIa St., Canoga Park,CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1·800·272·422~ 

Modei 08-34 
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• THE PREFERRED LA~ SUPPLY 

... HIGH STA8ILITY; LOW NOISE 

• CUSTOM OEM CAPABILITY 

SEE PRODUCT LISTING 
9GSO-1755·1759 

• SEND FOR UPDATED CATALOG 
1 

POWER DEIlIGNS INC. 
518·333-8200 -TWX 51~222·8581 

POWER INSTRUMENTS 

AuTHORIZED DlmuBiJTOR 

~.~>S~NSH:J:NE 
THE SOURCE FO,R ME'n:RS"'n:STEQUlPMENT 

. om-
1810 G .... t'Avenu.tPhilaCi~JII\ia, PA 1911$ 

(2161 $73-6500,-b, PA, N.J, DE 
. 8019,s.lii,ir~"B-Itimo." ¥:Q21~36 i' (3(1() 61\1.-5900 in MD, VA . 

,~8iDuec"DIalP""\ ,'. 
(2\1;1) 56~~9232 in 1fFti~'CT . • 
(203) 773-344i i/lN'_I,h'''.''t CT 

" (302) 1162-8585 in WilJDiDltOiI, DE 
(301) 621.6077 in W",DC Ana 

(804) 627·4388 ill NQl'follr, VA 
(804) 849-1159 in RicbmoDcl, VA 

-
Manufacturers and Sales Offices 'Directory 

POWERCUBE CORP. Sub. Unltrocle Corp., 8 
Suburban Pte. Dr. Billerica, MA 01821, Tel: 817-1187·9600, 
lWX: 710-347-11792; FSC Il10.:.31557; Empl: 158; SIs. 
Mgr: Roger LaFontaine 

POWER DESIGNS, INC., 1700 Shames Dr. Westbury, 
NY 11590, Tel: 516-~2OO,lWX: 510-222-6561; Empl.: 
100; SIs. Mgr: Ullian Kelly ..... : .......... 0.1755·1759 

" /-OCBISsies OHkleS8, Reps , 

AZ., Scottsdale, Gemini SIs. .. .. .... .. .. ... 602-946-5900 
CA North Hollywood, O'Halloran Assocs. 

....................................... 816-8n-0173 
CA PaloAl1o, O'Ha11Orah Assocs. : ........ 415-326-1493 
IL Elk Grove Village, Loren Green & Assocs. 

.. ~~; ... , .............................. 312-593-0282 
IN ~liS, Loren Green & Assocs. .. 317-2il3-9827 
MN MiI)rieapoIis,lorer! Green & Assocs. .. 612-571·6666 
MA North BiII8rci$, AST/Seivo Sys., IIlQ. .. 617-667-8541 

NY Great Neck, The InsIrumerit Mart ..... 516-467-7430 
can Ottawa, SubIec, Lid. ." ............... , .. 613'744-3066 

POWER DYNAMIcs, 59 lakeside Ave., \yest Orange; NJ 
07052, Tel: 201-782-6886, Telex: 666 173, lWX:'I36567 
(PDf); FSC Il10.: 60046; SIs.·Mgt: James PapiaM;; Dist.· 
Mgr: Lyle Scott ...... ; ... A.1628; 801258·1259, 1889; 

, C.1489-1~,1615 

Local Seles offices & RepS 

CA . Laguna Niguel, Davict Budge & Assoc. 
............ : ........ ; ................. 714-631-n20 

CA Laguna N'1QUe/, David Budge Assocs. 
.................. , ..................... 714-631-7720 

CA Mountain View, Bart Budge AsSocs. ... 415-961-0940 
CA San Diego, David Budge Assocs. ..... ,619-5li7~0131 
CT Vernon, GM Assoc. ............ "..... 203-646-4443 
FL Coral Springs, EP.M. ~ ............. ' 305-755-5367 
FL Coral Springs, EPM ~ ............. 305-755-5387 
FL Orlando, EPM Corp. : , ... :.. .. .. .. .... 305-755-5367 
FL Vero Beach, EPM ~ ............... 305-425-6149 
GA Atlanta, Electio SIs., Inc. • .. ... .. .. • ... 494-394-1122 
GA Lawrenceville, BTF, Inc. ............. ;.. 404-963'9495 

,IL ciystaJ lake, E. S. Healy As$lCs. ...... 815-459-4366 
II. . Crystal Lake, E. S. Healy & Assocs. ... 815-15.9-4366 
KY Louisville, KW EIctm: Sis. .......... ,,, 502-451-1860 
MA Framingham, G.M. Assocs. .............. 617-872-467.1. 
MA F~~ ~,.Assoc. ..... , ........ 617-872-467.1 
MI YpsilantI Tarnco Inc ............... " .. 313'572-1950 
MI Ypsllant~ Tarnco, Ihc: , ................ 313'572-1950 
MN Minneapolis, R: K Sis. ................ 612-786-5713 
MN Mlnne'apolis, RK ~Is. ........... : ...... 612-76&'5713 
NH Exeter,GM Assoc. , ............ : .. . .... 603'7711:'7472 
NJ Engjewood Cliffs, Ed Glass Assoc. .... 201-592-0200. 
NJ Englewood Cfifls, Ed GIassAssocs. .. , 201-592-0200 
NY FayetteviHe,C. W. Floring Asso(:s., Inc. 

... :.. . .. .... .. ..... .. . . .... . .. .... . ... 315-637-4552 
NY Poughkeepsie,C. W. Floring Assocs., Inc. 

....................................... 914-471-2973 
NY Scot1sviDe, C. W. Floring Assocs., Inc. 

....................................... 7111-;171-6665 
NY Syracuse, C. W. Floring Assocs., Inc. .. 315-478-2149 
Nt: Raleig1, Barker Assocs. ............... 919-878-0282 
NO Raleigh, BTF, Inc. ..................... '919-762-3493 
OH Dayton, K W.EIctms. ....... : .......... 513-:890-2150 
OH Dayton, KW EIctm. SIs. ............... 513-890-2150 
OH Shaker Heights, K W. EIcIrnS. .. :...... 216-491-91 n 
OH Shaker Heighls,KWEIctm.·SIs. ...... , 216-491"91n 
OH Worthiogton,K W. Elctms. ...... , ..... 614-~ 
oH Worthington, KW EIctm. Sis. .... , .... , 614-888-0463 
OK Tulse,Rem,Air. Comp. ..... , .. , ....... '916-742-2559 
OR Tigard, Electronic Comp. SIs. ....... ; .. 503'245-2342 
PA Allison Park, KW Elctms. ...... ' ...... 412-4!17'4300 
PA Allison Park, KW Elctrn. SIS. ........... 412-467-4300 
PA Prospect Park, Elf Sis. .. " ............. , 215-534-3340 
TN Chattanooga,EIecIro Sis. .. : .......... 615-267-2160 
1)( Dallas, Rem,Air Comp. ................ 214-234-1069 
1)( Dallas, Rem-Air ~ , ............... 214-234-1069 
u'r Salt Lake City; Aspen Sis. ............. 601-467-2401 
WA Mercer Island, Elctm. Comp. Sis. : . .. ... 206-232-9301 
WA Mercer Island, EIe<;tronic Comp. Sis. .• 206-232-9301 
PR Old San Juan SIn, Casanova IndL Sis. COIp. . 

...•.. , .................................. 809-753'6674 
can Toronto, Toenkay, Inc. ............ ,' .... 416-661-5499 

Local DisllibutDrs 
CA Buriingame,.ROse·EIctms. ............ 415-348-2740 
CA EI Segundo, Force EIctms. .... .... .. ... 714-522-1324 
CA San Jose, Force Elctrns. .............. 408-943-1324 
CA San Jose, ROse Ek:trns. ' ..... : .. .. .... 406-2!J3-9700 
CT New Canaan, Impact Sis. ........ ,.... 203'972-1458 
FL F1. Lauderdale, KSM EIctrns. .......... 305-971-5900 
FL Fl Lauderdale, NRC EIctrns. .......... 305-n2-4000 
GA Atlanta, KSM ..... • .. . .. .. .. • .. • .. .... 404-458-2013 
IL Crystal Lake, Sub-Sem ............. ,. 312-782-3904 
MA canton, Impact Sis. ................... 817-821-1500 
MN BloomIngton, NWR EIctrns. ........... 81 HS4-7329 

NO. RaJeigh, Century E/c1ms. ............. ,. 919-872-2203 ; 
OR Beaverton, Mluphy EIctrns. .. . .. .. .. .. 503-642-2001 
OR . Beaverton, ROse EIcIrnS. .............. s03-62g,.9288 
PA Norristown, Century EIcIms. .......•... 215-jl31-5400 
TN Memphis, Electrolec ................. :1101.362.1.350 
1)( AuStIn, Force EIctrns. ................ , 51,2-476-2104 
1)( Austin, SOUthwest EIcIms. ... ; ........ '512-837-8971 -
1)( Houston, Force Elctms. ............... 713-561-6644 
1)( Irving, Force EIcIms. .................. 214-438-5700 
1)( . Riphardson, ~ EIcIms. ....... 214-234-3050 
1)( S~ Antonio, Force EIctms. .......... : 512-733-1177 
1)( StiiIford, Southwest Elctms. ........... 713-240-4000 
WA Redmond, Murphy EJCtrns. ........... : 206-881'-1234 

POWER ELCTRNS. 96 Millon Rd., Rochester, NH 03667, 
Tel: 603'332-3334; EmpL: 125; SIs . . Mgr: Robart S. 
Karstedt . 

POWER FUNPTIONS ENGRG. 3631 cavalier Dr. 
Garland, 1)( 75042, Tel: 214-278-0996; Empl: 9 

POWER GENERAL, Unltrocle, 152 Will Dr., Canton. MA 
02021, Tel: 617-821H1216, lWX: 710-346-0200; EmpL: 
400; SIs,.Mg,: Steve Dutton; D/BI. Mgr: Paul Hur1y . 
........................ ; ................... 0.1760-1767 

Local Sales OHices & Reps 
AL Huntsville, Murcota ................... 205-539-8476 
AZ. . S<;ollsdale, TC EIctm. SIs. ............. 602-994-5153 
CA "Orange, XBX Sis. ..................... 714-996-8200 
CA San Jose, Custom Tech. SIs. ...•.•... 406-252-9901 
COEnglewocid, Frontier Reps. . . . . . . . . . . • .. 303'799-6063 
FL Melbourne, EMS ..................... ; 305-724-1027 
FL Plantation, EMS ....................... 305-587-7146 
FL Sarasotll, EMS ....................... 813'923-2804 
IL Palatine, t·Squared Assocs. , ......... 312-991-2144 
IA Cedar Rapids, Palatine Eng. & SIs. .... 319-365-6071 
KS Mission, Palatine Eng. & Sis. ..•....•.. 913-631-0555 
MA Canton, Power Gen. .................. 617-826-6216 
MI Birmingham, Favco .................. : 313-644-0173 
MI Grand Rapids, Favro ................. 616-459-4425 
MN Minneapolis, Comtek Sis... .. • .. .. .... 612-BBB-7011 
Me Haze~ PSlatineEtlgrg. & S~ .... 314-839-0600 
NVR!!Oo, Dunning &. Assocs. ............. 702-3~9004 
NJ Rockaway, A.O'!. Sis. Co. ............... 201-340-1515 
NY Corllimd, Net Sis. Co. • ...... ,......... 607-756-6592 
lIlY DliRUyter, Net Sis. .................... 315-662-7996 
NY. FSirpcirt,Net Sis. ,: .................... 716-467-4538 
NY Troy, Net Sis. ...... " ................. 516-274-4758 
NY Webster, Net SIs. Co. ........ , ......... 716-467-4538 
NO Winston' Salem, Murcota .... ,......... 919-722-9445 
OH Coiumbus, McFac!den Sis... .. ... • .... 614-459-12!ID 
OR Aloha, Huntley Assocs. .. .. .... .... ... 503'lI49-5366 
1)( Austin, Mech-Tron Mkig. .............. 512-635-0960 
1)( Danas, Mech"Tron Mktg. ...... ,......... 214-343-3786 
1)( Houston, Mech-Tron MkIg. ..... : ...... ' 713'462-1.432 
VA Fairfax, Beacon North ................ 600-572-0405 
VA Falls Church, Beacon North, Inc ....... 703'591-1300 
VA Forest, Beacon North, Inc. ............ , 804-239-8486 
WA Everett, Huntley Assocs. ............ ,. 206-353'1633 . 

Local Distributors 
Inti Belgium, Gent, Belgium Computer Prods. 
Inti France, Orsay, Microel ............... :..... 907.06.24 

P()WER GROUP INTERNAnONAL,Oept 227, ~ 
West661h Street, Richfield, MN 55423, Tel: 612-B9G-136O; 
FSC No.: 26441; Ernpl.: 500; SIs. Mgr: Hortense M. Rowe 
............................... ' ............. 0.1428-1429 

POWER INSTRS.~RODUCTS, Amatek/Mansfield & 
Green Div. 66OO'somerset Dr. Largo, FL33543, Tel: 813' 
5$-7631, .Telex: 606-741; EmpI.: 45; SI& •. Mgr: Tony 
RuQgiero 

PQWER INTEGRITY cciRp~ 1640 PambrokeRd., P.O. 
Box 96B2, Greensboro, NC 27408, Tel: 919-379-9n3; Sis. 
Mgr: James T. Fesmire , 

POWER LABS, INC., 5 Towle Ave., 0Qver, NH 03820, Tel: 
603'742-4613; ErnpI.: 11. . 

POWERMARK. 3655 Ruffin Ad., San ~ CA 92123, Tel: 
619-565-8363; EmpL: 75; SIs.Mgr: ROn BaiBtto 
..... , .. , ............. ; ............... " ............ , .. 001955 

Local Sakis OHices & Reps . _ 
AL Birmingham, Sesco.... .. • .. .. • .. • .... 2<l5-!i6S-6304 
AK Anchorage, JohnP. Bagby & Assocs. .' . ,.. . 

........ ; .................•.. ;-....•... : .. 907-274-853t 
AZ. Phoeriiic, Bob,Anc:tenlori Co. ............ 602-266-2070 
CO Colorado Springs, Cleveland Entprs. of Colo. 

........... ; .. : ................ ' .......... ·303'~7-867!! 
FL St Petersburg, SI!sco .......... c ..... : 813'576-6991 
GA Atlanta, SI!sco ....................... ..404-45&842~ 
HI Honolulu, 'Ind'L EIcIms. ................ 808-533-6095 
IL Elk Grove Village,'LOren Green Assocs. . 

........................ :.. .. .. . .. . .... 312-593-0282 

760 Add Dept EM to address to tell them yoo saw it in EEM. 
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KS Shawnee, Atech ...................... 913-26&-9644 
LA Baton Rouge, Sesco .................. 504-928-4951 
MD Gaithersburg. PoweIl-Pendergraph .... 301-921-4200 
MA WelleSley, Power ConversIon Sys. .... 617-235-7884 
MN Minneapolis, Loren Green Assocs. .... 612-571-6666 
MO St louis, Atech .•.••...••.••.•..••••.• 314-426-7447 
NH L.ondondetry, Power ConversIon Sys. 

. . . . . . . •• . . . . . . . . . . . . . . . . . •. . . . . . . . . • .. 603-434-2371 
NJ RIdgewood. Ballou, Inc. ............... 201-444-6990 
NY Clarence, Trott EIcIms. •• • • • • . . • . . • • •. 716-634-8500 
NY PIttsIord, Trott EIcIms. ••...••......•.. 716-58EH!251 
NC C81y, Sesco .......................... 919-467-7492 
OH Cleveland, Jim Finnegan & Co. . . . .. .• 215-236-5905 
OK Tulsa, Sesco ... . . . . . . . . . . . . . . . . . . . . .. 91 B-622-3868 
PA King 01 Prussia, J. E. Cueeta & Co. •..• 215-265-5800 
TX Austin, Sesco •.•..•••.•.....•....••..• 512-892-2490 
TX Dallas, Sesco ...•.•.•••.••••••••.••..• 21 .... 231-11364 
TX Houston. Sasco ...•.•......•.•...•..• 713-999-3510 
VA Richmond, PoweIl-Penc/ergraph ..•. '" 804-270.1400 
WA Ballevua, UnderwoocHianily Assocs. 

••••.••..••••...••••..•..•..••••..•. '" 206-451-11223 
WA Vancouver, Underwood-Hanily Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . .. . .. 503-641-4463 

POWER/MATE. See AlE Power/Mate 

POWER-ONE, INC., Power-one Unear Products, 
740 Calle Plano, Camarillo, CA 93010, Tel: 805-967-8741, 
TWX: 910-336-1297; FSC No.: 54407; EmpL: 317 
...........•..............•................ 001768-1773 

Local Sales Offices & Reps 
AZ. Tempe, System Sis. of AZ. • • • . . • • • • . .• 602-629-9338 
CA Los Angeles. A-F SIs. Engrg. ...•...... ,213-881-5631 
CA Pasadena, A-F Sis. Engrg. . • • • . • • . . . .• 213-881-5631 
CA San Diego, A-F SIs. Engrg. ••...•..•.•. 619-224-8424 
CA San JOse, Richards Assocs. .......... 406-297-3010 
CO Denver, Quorum 3 .................... 303-B96-848O 
FL CesseIberry, EIcIm. Mkig. ............• 305-339-7070 
GA Marietta, F1..W Southeast ..•.••..••.•. 404-424-1731 
IL Itasca, L-Tec ........•.....•.......... 312-773-2900 
IA Ce<Iar Rapids, Lorenz SIs. ••.••..••.•• 319-3n-4666 

FL Palm Bay, Arrow EIcIms. .............. 305-725-1480 
GA Norcroes, Arrow EIcIms. .............. 404-449-8253 
GA Norcroes, Diplomat E1ctms. ........... 404-449-4133 
IL ArlIngton HeighIs, c. W. EIctms. ....... 312-489-9810 
L BansanvlIIs, Diplomat E1ctms. ......... 312-595-1000 
L Elk Grove Village, PIoneer/Chlcago ... 312-439-9680 
L Northbrook, ClassIc Camps. .......... 312-272-9650 
L Schaumburg. Arrow EIctms. .......... 312-397-3440 
IN ,Ft W~ Graham EIctms. ........... 219-423-3422 
IN Inclanapolls, Advent EIctms. .......... 317-872-4910 
IN IndIenapoDs, Arrow EIctms. ........... 317-243-9353 
IN Indianapolis. ClassIc eon.- .......... 317-872-47n 
IA Cedar Rapids, Deeco, Inc. ............ 319-365-7551 
KS EdwardvHIs, C. Tennant & Sons ........ 913-441-1801 
LA Metairie, S1erIng EIctms. .............. 50+897-7610 
MD BaltImore, AIToW EIctms. .............. 301-247-5200 
MD Columbia, DIplomat EIctms. ........... 301-996-1226 
MD nmonlum, Zebra EIctms. ............. 301-252-8576 
MA canton, Impact Sales ................. 617-821-1500 
MA Woilum. Arrow EIctms. ............... 617-833-8770 
MI Am Arbor, Arrow E1ctms. ............. 313-971-8220 
MI Grand Rapids, Arrow EIec. ............ 616-243-0912 
MI LivoIlia, PIoneer/Mich ................ 313-525-1800 
MI livonia, RepIrDn ...................... 313-525-2700 
MN EdIna, Arrow EIctms. .................. 612-1!3O-1800 
MN MiMeapoIs, Aero Space Computer ... 612-884-4725 
MN MiM8SOla, PIoneer ITwin Cities ..•.... 612-935-5444 
MO St Charles, Fmrigan EIctms. ........ :. 31+946-8201 
MO St louis, AIToW EIctms. ............... 31 .... 587-8888 
NE Omaha, Scott EIctms. ............ , .... 402-734-8750 
NH Manchester, AIToW EIctms. • . •• . • . •• •. 603-668-8968 
NJ Marlton, Arrow EIctms. .... , .... ,.,..... 609-596-8000 
NJ Perth Amboy, S1erDng Elclms. .. .. .... 201-442-8000 
NJ Pine Brook, PIoneer/NJ .............. 201-575-3510 
NJ Saddle Brook, Arrow EIctms. .......... 201-797-5800 
NJ Totawa. DIplomat EIctms. ............. 201-785-1830 
NM AlbucJJerque, Arrow EIctms. . • . . • . . . •. 505-243-4586 
NM Albuquerque. SterlIng EIctms. •..•.•.•. 505-854-1900 
NY Hauppauge. AIToW E1ctms. ............ 516-231-1000 
NY l.iverpooI. Arrow EIcIms. .............. 315-652-1000 
NY Memaroneck, Logicornp EIctms. •..•.• 914-896-9332 
NY Melvills, DIplomat EIcIms. ............. 518-454-8400 
NY Rochester, Arrow EIctms. ............. 716-275-0300 
NY Rochester, CAM/RPC EIctms. .•.•.•.• 716-865-2080 
NY Rochester, Zeller EIctms. ............. 716-254-8840 
NY WoodbuIy, PIoneer/Woodbury ........ 516-921-8700 
NC Charlotte, PIoneer/CaroIina ........... 70+527-8188 
NC RaleIgh, Arrow EIcIms. ................ 919-876-3132 
NC RaleIgh. SoutheesIem EIctms. ........ 919-826-2311 
NC Wmston-Salem; Arrow EIcIms. ........ 919-725-8711 
OH Centerville, Arrow EIctms. ............. 513-435-5563 

POWER 

IN STOCK • IN STOCK 

Franchised 
Distributor 

1009 W, BOSTON POST ROAD 
MAMARONECK, NEW YORK 10543 

PHONE: (914) 698-9332 

TOLL FREE 
(Outside N.Y.) 

800/431-2625 

KS Overland Park, ATS •• . • . • . • . • • . • •• . •• 913-642-8675 
MA 1;!rockIon, Forsberg . • . • . • . •• .• • . . • . . .. 617-522-8300 
MI Southfield, L H. DIckeIman •.........• 313-353-8210 
MN Minneepolls, Components GIp. Corp. 

OH Cincinnati,AppliedDalaMgl ......... 513-579-8108 'r----~----------....... 
OH Cleveland, CAM/Ri'C EIctms. •...•..• 216-461-4700 ; 

.•••..•..•.•..••.•.•.••.••.••.•...••.•• 612-37 .... 1250 
MO St Louis, ATS ...••••..•..••.••.•...•. 31 .... 227-4446 
NE lincoln, Lorenz SIs. .•••...••.••.••.••. 402-475-4660 
NM Albuquerque, System Sis. 01 AZ. ••.•.. 505-661-88n 
NY Greet Neck, TrlonIc Assocs. .•...... " 516-486-2300 
NY PIttsIord, C. W. 9aech ................. 716-566-3200 
NY Syr_ C. W. 9aech .•.•••••.•••••• 315-446-9567 
OH Columbus, Tom Mulligan Co. ......... 61+457-2242 
OK Tulsa, Advance Tech. Sis. •••...•..•.. 916-664-04B2 
OR 9aeverton, W3 ..••.•..••.••.....•.•... 503-841-5790 
PA PhIladelphia, Eastern Comp. Sis. ...••. 215-825-8610 
PA Stewartstown. Eastern Comp. Sis., .•.. 600-223-3850 
TX Austin, Advance Tech. SIs. ............ 512-459-1351 
TX Dallas, Advance Tech. Sis. ............ 214-340-1300 
TX Houston, Advance Tech. Sis. ......... 713-440-3888 
UT Sandy, Quorum 3 ..................... 801-943-9227 
VA ,Manasas. EesIem Camp. Sis. ......... 703-366-3936 
WA Seettls, W3 ..... ;..................... 206-2B5-26B7 
WI Milwaukee, L-Tec ..................... 41 .... n .... 1ooo 

Local DisIributot1I 
AZ. Phoenix, AIToW EIctms. ............... 802-966-4800 
AZ. Phoenix, Staring EIctms. : ............ 802-256-4531 
CA ChaIsworth, AIToW EIcIms. ............ 213-701-1133 
CA ChaIsworth, Diplomat EIctms. ......... 816-341-4411 
CA Coeta Meea, FLW .................. ' .. 816-969-5237 
CA Los Angeles. Henex, Inc;. ........... :... 213-556-3807 
CA San Diego, AIToW EIcIms. ............. 619-565-4800 
CA San DIego. Diplomat EIctms. .......... 619-292-5693 
CA San JOse, Compumech Elclms. .. : .. ,. 406-289-9171 
CA Sunnyveis, Arrow EIctms. ............. 406-745-6800 
CA Sunnyvale, Diplomat EIcIms. .......... 406-734-1900 
CA Tustin, AIToW E1ctms. ................. 714-636-5422 
CO Den_, Arrow Elclms. .. ' ..... , ......... 303-696-1111 
CO Englewood, Diplomat EIcIms., ......... , 303-799-8300 
CT Danbury, Diplomat EIctms. ............ 203-797-9674 
CT Norwalk, Pione«/Connecticut ........ 203-653-1515 
CT WalDngford, Arrow E1ctms. •........... '''1203-2B5-n41 
CT Wallingford, Staring E1ctms. • . . . • . . • .. 203-265-9535 
FL Clearwater, Diplomat EIcIms. .. .. .. .. .813-443-4514 
FL Ft LeuderdaIe, Arrow E1ctms. ......... 305-776-nBO 
FL Ft Lauderdale, Pioneer/Lauderdale ... 305-n1-7520 
FL Miami, EIcIri1. Equip. Co. .............. 305-871-3500 

OH Cleveland, Pioneer/Cleveiand ........ 216-587-3800 
OH CoIurilus;RepIrDn ................... 614-436-6875 
OH Deyton. PIoneer/Deyton .............. 513-236-9900 
OH Solon, Arrow EIctms. .. .. .. .. .. .. .. ... 216-246-3990 
OK TUlsa. S1erIng EIcIms. ................ 918-883-2410 
OR Portland, Radar EIec. ............... ,. 503-232-3404 
PA Horsham, PIoneer/Delaware Valley ... 215-874-4000 
PA Lancaster, CAM/RPC E1ctms. ......... 717-392-8141 
PA Monroeville, AIToW EIclms. ............ 412-856-7000 
PA PittsbuIgh. Alder Tronics .............. 412-821-5565 
PA PIttsburgh. CAM/RPC E1ctms. ........ 412-792-3770 
PA W~ Peak EIcIms. ................. 215-293-9000 
AI WIIIWick, Major Edwar'ds EIcIms. ...... 401-781-3000 
TX Dallas, Arrow EIctms. ................. 214-386-7500 ! 
TX Dallas, Force EIcImd. ................. 214-436-5700 
TX Dallas, PIoneer/DeiIas ................ 214-386-7300 
TX Dallas, SterlIng EIcIms. .. .. .. .. .. .. ... 21 .... 243-1800 
TX Houston. Force EIcIms. ............... 713-n2-8463 
TX Houston. Sterling EIctms. ............. 713-827-9800 I 

TX SIaIIoRI; AIToW EIctms. ............... 713-491-4100 
UT Salt Lake City, Arrow E1ctms. ......... 801-539-1135 I 

UT Salt Lake City, DipIomal E1ctms. ...... 801-488-4135 I 

VA Richmond, Arrow EIctms. ............. 804-282-0413 
VA Richmond, Sterling E1ctms. .. .. .. .. ... 804-226-2190 
WA Ballevue, Arrow EIctms. ............... 206-843-4800 
WA Seattle, Radar Electric ................ 206-~2511 
WI oak c..k, Arrow E1ctms. ............. 41 .... 764-8800 
EXP CA, Los AngeIas, Hanex, Inc. .......... ·213-558-3807 

POWER-ONE. INC. Power-Dne Switching Products. 
833 Flynn Ad. Camarillo, CA 93010. Tel: 805-482-0757, 
Telex: 752083; 'FSC Il10.: 54407; EmpL: 214 

POWER PAC INC. 

POWER PAC, 32 Meadow St, S. Norwalk, CT 08856, Tel: 
, 203-866-4484; FSC No.:.53998; EmpL: 175: Sis. Mgt: Abe 

Partner .......... , .......... ~ .............. Oo1n4·1m 

I!5P5LaUeKaE5!t 
DMM's, Counters, and 

Temperature Logging Systems 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St .. Canoga Park.CA 91304. (818)998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model8060a 

EEM 1985 Add Dept EM to address to tell them you. saw it in EEM. 761 



POWER 
Local.s.tea 0ffI0eB & Reps 

. AL HunlJVIIIe, SCI ........................ 205-531h441 f 
CA los AItOe, AAFIO Engt. ..•...•...•.••.• 415-848-6740 
CA Westlake VIllage, Powerdyne Inc. ..... 213"991..oesa 
Cl' I'Iamden. 0Ig!taI SIs. AssOc... .. .. .. ... 203-24&.3841 
GA .Chllmblee, SCI "'. ; ... , .. .. .. .. .. .. ..... 403-455-0405 
MD!leabrook, W; A ~~ip. Co. .... 301-577-6105 

:.:=~~:;:~::;::::::: ~;e 
NJ.. Prif¥:jIIon,MLII1ronios ..... , ........ ,... 609:-394-373.7 

~'e~~~?::;i~::i·;::::::':· :~~52~: 
NC'~, SCi .... : .. : ..... , .... ".,' ..... 9'19-'181:11426 
PA ~BelI~WhitakElr .... ,.::.:. 717-564;.6900 
TX Hoos1on,ScienUflc Sts." ..... :: ........ 713-666-5316 

. TX Richardsoo, Scientific SIS. ............ 2".4-23~ -6641 

. Local D/8/ributDIs 
CT Hamden, Dlgil8l SIs. Assoc. .......... : 203-248-3641 
MA Waltham, Digital Sls:Assoc. .......... 617-899-43QO 

POWER-PAI(. INC. 6216 Qakton St. Morton Grove, L 
60053, Tel: 312-966-6000; Einpl.: 16; SIs. Mgt:.FIobert 
Villari. 

POWER PRODUCTSDIV., COMPUtER PRODS., 
INC. See Power Products Group 

[ij!JJliB&'1I1fI1 
POWER CQI1JIEIl5II1I'I 

POWER PRODUcTSDIV., Computer PrOduets, 
1nc.,2981 Gateway Drive, PompanOlleach, FL 33069;t9l: 
305-974-2442, TWX: 51o-95&-$098;,.~IIIo.: 62125; 
E""L: 180 ' .. ~ '" ..' 
....•...... 001446, 1552-1553, 15&9.1512, 1584·1585 

, , 
Refer to Computer "rodS., Inc.Po~ B8ach, Fl, for 
sales oIIIcas&~ivils & ·dlstributOrs, .. ". 

POWER-SCIENCE. 7667 Vickers Sl< San Dleg(), CA 
92111, Tel: 619-292-4322; EmpI.: 6; SIs. Mgr: E. cooPer 

"DIUIJI"~ iii I II .. ___ [_.I~~JrDArI~ 
RECHARGEABL,E BA TT~R(ES. 

POWER-SONIC{Box 5242, 3106 Spring St. Redwood 
City, CA 94063, Tel: 415-364-5001, Telex: 34lI4OO; Emp(: 
30; SIs. Mgt: B: A Ender; D/s.!. Mgt: B. A Ender 
............................... : ....... : .... : .... 001431 

Local SeJes Offices & Reps . 
CA Irvine. English/Demeo ................ 714-837-3801 
Fl Tampa, SAT MIIIg. .................... 813-884-4.805 
II. Ri_ Forest·PeIe.co;fins ............. 312;36607076 
MA Natictc, Steve DworkIn ................ 817-653-7188 
MS Jackson, WeICh & Dolly .. : ..... ,..... 601-~5534 
NY Wantagh, DonyTech. SIS. ; ............ 516082&-5550 
NC Raleigh, DHR Mk1lk' .... ; ... , ........... 919-87s-5450 
PA Media, W. R!IeVes AssocS. ............. 215-566-6709 
SC Greenville, DHR Mktg. .: .. .. .. .. .. .... 803-235-3594 
TX Dellas, Power Connection ,........... 214-357-8.207 

. Local DlstlibutDls. 
CA Chatsworth, MII--Comm DIstr. .......... 213-998-3111 
CA Fountaln Valley, ~ Center . 

................... , ......... , ......... 714-979-0433 
CA Santa ~a, Components Center •.... 4Os-96&-3751 
CO Denver, HensIeyBsllliry: ........ ; .... 303--455-3643 
CT Waterbury, Ughling Svcs., Inc.:, : .... : .. 203-7SS-8148 
Fl Miami, ESL EIclm;DlSIr. ., ... .. ..... .. • 305-633-6973 
Fl TIIJT1I8, Leeder~.: ... : .... " ... 813-670-3315 
GA Altanta, Allied EIcIms.. ;, .... ' ... :.: ..... , .. 404-237-3366 
GA Atlanta, Security Whsi'8!lOuse . ; .... :.. 404-955-1006 
IL Chicago, AlHed Ek:trils..: .... . i .. , ..... 312-697-6200 
IL Villa Park, MeMn EIctms, ......... , . ,.... 312-37607741 
LA Lafayette, Ralph's EIctmS: ..... .. .. ... 3160234-4507 
MA Sharon, Adcour ............ : .......... 617-784-3996 
MI Detroit, Alann Supp. ................. : 313-425-2500 
Me) Sl louis, OlIve Elctms. ............... 314-42&-4500 
/11M AIluc:pIrque, Betatron, Inc. . . . . . . . . . .. 505-344-2381 
NY RIdgewood, J.A McDermott Corp. ..... 212-456-3806 

-
Manufacturers and Sales Offices ,Directory 

OK TUlSa, Rallo, InC. ..................... 81s-587-9123 
PA Pllllburgh, Triangle Elctms. ........... 412-441-9669 
TX Austtn, Harrison IndL Elctms. .......... 512-458-3555 
TX Ft Worth, AllIed EIcIms. ............... 817-.265-9341 
TX Houston, Harrison Equip. .... ,........ 713-652--4700 
TX san Antonio, Shennan eCtnis. ........ 512-224-1001 
VA Rich!IiQnd. S\erIing Elctms. ., ........ , 604-22602190 

POW~R 9VSTEMS.12ToIley Rd:,BIOOmfteId, ~ 06002, 
.' 'TeI: 203--243-0357, TWX, 710-425-6778; FSC Il10.: 50463; 

EmpI.:375; .~. Mgt: Richard Milnli ; .... c. 001780-17a1 

" Local ~ Otnoes & ~. • . 
AZ' l'I1O\lIIix,Tech SlaJf'oWeIhquse ...... OOg-24601614 • 
CA Sen Jos9. Powertlouse ............... 4Os-74601555 
CA SentaAna. Powerhouse ...... : ....... 71+549-9599 
or WestbrooIc, Comptech, Inc. ••.••.•....• 203-399-9704 
MA Tyngs!loro. COll1llech ........ :...... .617-649-3030 

~ SYSTEMS & CONTRbt..s,·INC. 3206 uivale 
Ave.. R'1ChI)1ond, VA 23230, Tel: 604-355-2803; EmpL: 40 

POWER SYS. GAP. Rantec Div, Emerson EIec., 9401 
Os!>A\te., ChaIsworIh, CA 91311, Tel: 81s-885-6223, TWX: 
91~1247; FSC NO.: 04971;EmpI.: 265; SIs. Mgr: 
Da!liel L Esau .' 

POWERI'EC INC' '.~. ' .. , '. 
· POWERTEC, INc.. 20550 NOrdhoff St. Chatsworth, CA 

. 91311, Tel: 8160882-0004, TWl(: 910-494-2092; Empl.: 
349; SIs.Mgr:RoystonAAIlman ..... , .. P.1'182-1799 

POWERTI;:CH, INC. 0-02 Fairlawn Ave. FairlaWn. NJ' 
07410. Tel: 201-791-5050. Telex: 353970; FSC Il10.: 
32953; EmpI.: 49; SIs. Mgt: Alan J. Melnyk i 

POWjER TECHNOLOGY, INC., P.O: Ilox 9769, Little 
. Rock,AR 72219, Tel:501-56B-I995, TWX: 910-722-7313; 

EmpI.: 69; SIs. Mgr" John Wellb : ............... 801125 

PPC PROOS., 7516 Central Industrial Qr. Riviera Beech, i=L 
33404, Tel: 305-84B-8606, TWX: 510-952-7611; i=SC No.: 
33178; Empl: 50;. SIs. Mgr~ Nick Emick 

IiPD, INC~ Hwy. 7ow; ResCo ct, P.O. Box ;31347,.Ralelgh, 
NO 27612, Tel: 919-781c3!155 ............ A.1157-1165 

. PPM, INC. 4521 Emery Ind. Pkwy •. CIeveIand, dH 441l!B, 
Tel: 2160292"6006; EmpL: 20; SIs. Mgr: A L BleIcher 
.:~, .................. , ............ \ ................ 001291 

Local SeJes Oifices. & Reps' 
AZ Phoeniic, J. SmIth & Assacs. .. .. .. .... 602-267-0981 
CO Denver, J. $miIh & Assacs. .. .. .. .. ... 303-597-5343 
MI Ferndale. Tiby Co. .................... 313-547-3550 
NM Albuquerque, J. Smith & Assocs. ...... 505-265-3406 
NO Charlotte, Binco .. . . .. .. .. .. .. .. .. .... 704-366-5092 
OH Cleveland, Tiby Co. ................... 216-371-5335 
OH Deyton, Tiby Co. ...................... 513-277-3822 

PRACTICAL AlITOMATION. Trap FaDs Ad. Shelton, CT 
06484, Tel: 203-829-5381, Telex: 6813310; EI11IL: 150; 
SIs:.Mgt: R M. Benz8ca \ 

Local SeJes OffIces & Reps 
AL Huntsville, EIcIm. Mfr. AgIs.. Inc. ....... 205-630-403()C' 
CA Los Alamitos. .Gemlni Assacs.\ ......... 213-594-9616 
CA Mou~ View, Thorson West . , ...... 415-964-9300 
CA North Hollywood, .Gemini Assocs. ... :. 816064602633 
CA san DIego. Gemjni Assacs. ........... 619-26s-1181 
Cr EIIIngtQn, J. J. Wild, Inc. ............... aoo-22~ 
Fl Sl Petersburg. EIctm. Mfr. AgIs.. Inc. .. 813-894-1171 
L Elk Grove Village. Mar19C Assacs. .... 312-95&-8090 
MD Rockville, JH Coinputer ............... 301-424-0700 

,MANeedhain, J. J. Wild ................. , 617-449-5600 
MI' Grand Aapids, R P. urbai>& Assacs. 

, .................. , .................... 616-245-0511 
MN Minneapolis, Chris & Assacs. ....... :. 612-661-1634 
NJ . Pompton Lekes, Wild & RuIkowsId .... 201-639-0071 
NY CIIitk Mills, KlM-Gsrner .... .. .. .. .... 315-653-6126 
NY JerICho, Wild & Rutkowski.. .. . .... ... 516-935-6600 
NY PiIt$IOrd, KLM-Garner ' ................. 7160381-6350 
NO Winston Salem, ;;Ictm.Mlr. A9ts. ...... 919-764-7304 
OH C~eland, Electro Sis; Assoc. ......... 2160261-5440 
OH Deyton, Electro SIs. Assoc. ........... 513'426-5551 

. PA WlUowGrove, QED EIcIms. ... : ....... 215-657-5600 
TX Houston; Barry SIS.: Inc. ......... : .. ;,. 713-764-5660 
TX . Richardson, Barry SIS. Inc. ............ 214-234-0255 
WA BellevUe, Tasco Inc. ............ , ..... 206-453-1414 

POWERrREND, INC. 3139-G Los FeHz Dr. Thousand PRACTlQAL TECHNOLOGY, 1:/ Village Ctr. Box 449, 
.OaJ<s;CA91362, TeI:005-49s-2945; SIs.Mgr"RJones CarmeiVaUey. CA 93924,.TeI: 408-,659-3126; FSC Il10.: 

59089; EI11IL: 7; SIs. Mgr: Keith Rosburg 
POWER TEN, iNC., 486 Mercury Dr. Sunnyvele,CA 

!14086, TeI:40s-73s-5959, Telex: 172588SNLO; FSC NO.:' PRAGMATIC DESIGNS. INC.' 950. Benicia Ave... 
61987; SIs. Mgr: Vince MutascIo ., ............. 001779 Sunnyvele, CA 94086; Tel: 4Os-73606670, Telex: 17-1627, 

1.0(:81 StIles OffIces & Reps . .' 
AZ h!eSa. Insight .. , ........ ~, .. :......... 602-82!>-4955 
AZ Phoenix, JaySon eo. Inc. ... : .. .. .. ... 602-667-1364 
IA Cedar~ PalatineEngrg. & SIS. .. 319-365-6071 
~. MiSsIon, Palatine Engrg. & SIS. : .. ;.... 913-631-0555 
Me) Hlizeiwood, Palatine Engrg. &SIS. .::. 314-639-0800 

· NJ Wayne"Ramapo ............. , ..... , .. 201:839-6767" 
NY Rochester, Scientific Dvcs. " ...... , .. .. . 7160334-2445 
OR Pclrtkind, Westcon ........ ,............ 503-283-0132 
PA Glenside, Koeberl ..................... 2t5-887-~10 

· TX Austin. Ebeits EIctrns. SIs. ...... ...... 512-2SS-1067 
TX Latexo, Eberts Etctrns. SIs. ............ 409-687-4342 

TWX: Nanet D SUvl; FSC NO.: 94-2543110;~; 45 
(. 

PRO ELCTRNS., 00. OF HARRIS CORP., see Harris 
COrp., PAD Electronics Div. 

. RiContact. Inc. 

PRECrcONTACT, INC., 835 Wheeler Way. Langhorne, 
~ S¥ Inc1IsbialTest ECJ.Iiprm!nt eo. PA 18047, Tel: 215-757~120~ TeleX: 113-4253; FSC Il10.: 

60197; SIs.Mgt".iosepheafroJi .. , ..... : (>1494.1485 

f!OWERTRON, Contrav~ Goerz Corp., 3821 Barrenger 
Dr. Charlotte, NO 26210,.TeI: 704-525-8962, Telex: 572-
444; SIs. Mgr: Sam Lci8ua 

POWR-UPS CORP., 50 Orville onve:, Bohemia, NY 
11716, Tel: 5is-589-3802; EI11IL: 50; SIs. Mgt: Aloi1 
KopsteIn ............ , .•... c ••• ; ••••••• , ••• 801182-1183 

LocBI StIles OffIces~Reps 
CA Fullerton, ESCO ....................... 714-879-7280 
CA San DIego. Total Elctms. Inn ......... 619-224-3291 
L Oak Brook, AG. Erickson ............. 312-323-1387 
KS Shawnee Mission, LSC. Inc. ........... 913-362-2121 
MA Southborough, MotIon Engrg. ......... 617-485-2144 
NY PIttaIord, Magna Prod. Corp. •.••.••..• 71S-56B-8821 
OH Dover, AJ Assocs. .................... 218-343-2224 
PA Audubon, Holmes Assacs. ............ 215-688-0838' 

Local StIles Offjces & Reps, . 
ALHiJntsvil1s, Electro SIs., Inc. ;: ..... ; ... ,. 205-830-2715 

,fi;;z tJtchfield Pail<, G. B. Elctms. .; . , .. :... 602-935-3964 
AZTusoori;G.B. EIcIrns. .............. : .... 602-297"9759 
CA Mountain VIew, The Gene WOfItTliner Co. 

...... : ................. :: .... : ....... : 415-984-5454 
CA Orange, EIctm. Tech. Assocs:: .• ,..... n4-S98--2801 
CO El)glewood, White SIS. Co. .......... :. 303-694-9555 
GA Atlanta, Electro SIs., Inc, ........ ,...... 404-394-1122 
II RoIIiiIg MeaaOws, HeIitIIand Tech. Mkig. 

.... , ............... ; .......... -:·: ...... : .. :.312-577-9222 
IN Gre8nwood, Valentine & Assocs. ..... 3t7-BSs-2280 
IN South Bend; Valentine & AssoCS. ..... 2l9-28s-7070 
MD Rockville, MecIItronics Sis., Inc; .. , .. .'. 301-340-2130 
MA Norwood, The Mac ImlS Co. .... ...... 6t 7-762-6090 
NJ Mountain Lakes, Components for EIctms-

.... , ................ ' .................... : 201-334-2921 
J 
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Manufacturers and Sales Offices Directory 
NY Courtland, Net SI" Co. ................ 607-756-6592 
NY DeRuyler, Net SI" Co .............•... 315-682-7996 
NY East Northport. Components For Elctrn" 

......•................•..•.....•...... 516-266-5020 
NY Fairport. Nat SI" Co. .................. 716-467-4538 
NY Troy, Nat SI" Co ...................... 518-274-4758 
NY Webs1er, Nat Sis. Co. ................. 716-467-4538 
NC Raleigh, TIngen Tech. SIs.. Inc. ...•.... 919-781-1100 
OH Cincinnati, Makin & Assocs. ........... 513-871-2424 
OR Portland, Electronic Mktg. Grp. ........ 503-289-5320 
PA Hatboro, Jacobsen Assocs. ........... 215-674-2937 
PA Lebanon, Jacobsen Assocs. .......... 717-273-9746 
PA Pittsburgh, Kneip Sis. ................. 412-823-0169 
TN Chattanooga. Electro SI", Inc. ........ 615-267-4260 
TX Plano, Sundance Sis. .........•....... 214-867-0592 
lIT Sail Lake City, Charles Fields & Assocs. 

....................................... 801-531-6177 
WA Redmond. Electronic Mklg. Grp ........ 206-882-0962 
WI Milwaukee. Heartland Tech. Mklg. ..... 414-931-0606 
can Rexdale, Ont, Eiectro Source, Inc. .... 416-675-4490 
Can Vancouver, B.C, Davetek MkIg. ....... 604-430-3680 

Local Distrioolors 
AZ LRchlield Park. GB Elctms. 602-935-3984 
CA Orange. Electronic Connexions Corp. 

....................................... 714-998-2901 
CA San Diego, Park West ....... . . . . . . . .. 619-277-8433 
CA San Jose, Cypress Elctms. ............ 408-945-8400 
CA Santa Clara. DC Elctrns. Supp. ........ 408-980-1199 
CA Sunnyvale, Future Elctrns ............. 408-745-6570 
CA Torrance, Cypress Elctms. ............ 213-533-6005 
CO Denver, CSID, Inc. . . . . . . . . . . . . . . . . . . .. 303-292-9594 
CD Westminster, Future EIctm" .......... 303-650-0123 
CD Wheatridge, Cypress Elctms. 303-431-2622 
CT Danbury, Future Elctrns. .............. 203-743-9594 
CT Norwalk. Park Distr" ................... 203-853-2010 
CT Wallingford, Cronin Elctms., Inc. ....... 203-265-3134 
FL Clearwater, Electronic Precepts of FL 

....................................... 813-530-9781 
FL Clearwater, Future Elctms ............. 813-441-4771 
FL Lake Park. Park/Soulh, Inc ....•....... 305-863-7275 
FL Pompano !leach, Components South 

IL 
IL 
IN 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
NH 
NJ 
NJ 
NJ 
NJ 
NJ 
Nt.!! 

Lisle, Components, Inc. .. ............ . 
Palatine, OHM Elctrns, Inc. . ......... . 
Indianapolis, Mar Elctrns. . ........... . 
Columbia. Future Elctrn" ............ . 
Rockville, Wire Tech., Inc. . ........... . 
Needham, Cronin Elctrn" ......... : .. . 
Norwood, Emtel Elctm" ............. . 
Westborough, Future Elctrn" ........ . 
Westford, Electronic Specially Inti. .. 
Wilmington, Aved Elctrns. . ........... . 
Nashua. Brevan Elctrns. . ............ . 
Bellmawr, Mid-Atlantic Elctrn" ....... . 
Berlin, GCI Corp. ..................... . 
Englewood, Powell ................... . 
Ml Laurel, Future Elctrn" ............ . 
Springfield, Route Elctrn" ...•......... 
Albuquerque, Connecting Comp" Div. 

305-971-0350 
312-852-7707 
312-359-5500 
317-875-4510 
301-995-1222 
301-340-1445 
617-449-5000 
617-769-9500 
617-366-2400 
617-486-8495 
617-657-8310 
603-889-7230 
609-931-5303 
609-768-6767 
201-894-0800 
609-778-7600 
201-379-7710 

. . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 505-345-8921 
NY Bohemia. Norelcom Elctrns. Corp. . ... 516-567-8866 
NY Brooklyn, Beryl Elctrns. ............... 718-383-2208 
NY Brooklyn. Connector Resources ...... 718-383-2208 
NY East Syracuse, Future Elctrn" ........ 315-453-6633 
NY Farmingdale, Resources for Elctrns ... 516-420-8555 
NY Hauppauge, Jaco Elctrn" .... :........ 516-273-5500 
NY Liverpoo~ Future Elctrn" ............. 315-451-2371· 
OH Daylon, Televox,lnc. .................. 513-294-4499 
OH Mansfield, Rush Elctrns. Distrs.,lhc .... 419-756-2311 
OR Beaverton, Component Resources .... 503-641-8488 
PA Wayne, Peak Elctrns .................. 215-293-9000 
PA York. E.C.!. ............................ 717-843-8971 
TX Allen, Prime Distrbg. Co ............... 214-231-0170' 
TX Grand Prairie, Dial SUpp. .............. 214-647-2371 
TX Richardson, Jaco Elctms ... , ........... 214-235-9575 
TX Richardson, Southwest Elctrn" ...... 214-234-3050 
TX Stafford, Southwest Elctm" ........... 713-240-4000 
lIT Sail Lake CRy, Future Elctrns.. ......... 801-972-8489 
WA Bellevue, Future Elctrns. .............. 206-624-9609 
WA Bellevue, Integrated EIctrns. .......... 206-455-2727 
WA Seattle, Pacific Elctrns .................. 206-575-1050 
WI Brooklyn Center, Willman Associ . . ... 612-566-5010 
Can Calgary, Alb., Future Elctrn" .......... 403-259-6408 
Can Downsview, Ont, Future Elctms. ...... 416-663-5563 
Can Edmonton, Alb., Future Elctms. . 403-486-0974 
Can Ottawa. Ont, Future Elctrn" .......... 613-820-8313 
Can Pointe Claire, Que., Future Elctrns. .... 514-694-7710 
Can Vancouver, B.C., Future Elctrns ........ 604-438-5545 

PRECISION COMPONENTS, lNC, 1110 W. National 
Ave., Addison, IL 60101, Tel: 312-543-6400 

PRECISION ELCTRN. COMPS. LTD, 1919 Hafis Rd., 
Toronto, ON, Caneda M6M 2V6, Tel: 416-249-7103,Telex: 
06-969671 

PRECISION ELCTRNS.9101 King Ave, Franklin Park, IL 
60131, Tel: 312-678-5350; Empl: 25; Sis. Mgr: William 
Stow 

PRECISION EXTRUSIONS, INC., Box 120, Bensenville, 
IL 60106, Tel: 312-766-0340; Sis. Mgr: Jim Achen 

~S1 ,PRECISION 
~ FILTERS, INC~ 
PRECISION FIL TER9, 240 Cherry St, Ithaca. NY 14850, 

Tel: 607-277-3550, Telex: 646846; FSC No.: 66-II-F & 
66-IH; Empl.: 49; Sis. Mgr: D. F. Chandler 
................................. A.1624-1827; 0.1017 

Local Sales Offices & Reps 
AZ Tampa, Cleveland Entprs. ............. 602-820-1127 
CA La Crescenta. Beckrep ................ 818-957-1111 
CA San Jose, Synergistic Sis. .... . . . . . . . .. 408-292-6573 
CO Colorado Springs, Cleveland Entprs. of Colorado 

....................................... 303-597-8872 
DC Arlington, Gans & Pugh ............... 703-527-3262 
FL Osprey, Dick Ridgewell Co ............ 813-484-2020 
MD Daylon, Gans & Pugh Assocs. ......... 301-596-9094 
MN Chanhassen, Electronic Instr. Conslls. 

. . .. . . . . . . . .. . .. . . . . . . . . .. . . . . . . .. . . . .. 612-445-7056 
NJ Midland Park, Langstrom Instrs ........ 201-891-2829 
NM Albuquerque, Cleveland Entpr" ....... 505-265-7893 
lIT Salt Lake City, Cleveland Entprs. ...... 801-355-8424 
VA Arlington, Gans & Pugh Assocs ....... 703-527-3262 
WA Bellevue, Topp Engrg. SI" ............ 206-747-5400 
Can Downsview, OnL Rayonics Scientific 

416-736-1600 

PRECISION LAMP, INC, 480 Aaron Dr., Cotati, CA 94928, 
Tel: 707-792-033~, Telex: 348498;Empl: 25 

PRECISION LEVEL VIAL CO. Warren IndustrieS Inc., 
l8OQ-D Mearns Rd., Wanninster, PA 18974, Tel: 215-675-
2355; EmpL: 12; Sis. Mgr: Christopher Beyer: Dis!. Mgr: 
Christophar Beyer 

PRECiSiON MECHANISMS, 4iI Brooklyn Ave., Westbury, 
NY 11590, Tel: 516-ED3-5955; FSC No.: 08127; EmpL: 26; 
Sis. Mgr: Leon N, Canick 

PRECISION METAL PRODS. CO., CentenniallndL Pk., 
Peabody, MA 01960. Tel:'617-532-5500, TWX: 710-347-
0123: FSC No.: 86577; EmpL: 54;' Sis. Mgr: Robert H. 
Degnan 

Local Sales Offices & Reps 
AZ Phoenix, J. Osborn Assoc" 602-996-1291 
CA Corte Madera. P. Oneal & Assocs. .... 415-924-1691 
CA Garden Grove, Impact Elctrns., Inc ..... 213-431-3581 
CO Arvada. Challenge SI" ................ 303-427-3149 
FL Clearwater, Chaco SI" .. ............ 813-536-9503 
IL Hinsdale, Hill-Gray Assocs. ......... 312-325-4610 
IN South Bend, Schilfinger Assocs. ...... 219-291-6258 
NJ Cherry Hill, ESA Assoc. ............. 609-667-4066 
NJ Verona. L.J. Roth Assoc .............. 201-857-3393 
NY Syracuse, C.w. Flaring & AssOc" ..... 315-478-2149 
OH Daylon, Electro-Corn ................. 513-276-3993 
OR Portland, Paul Oneal Assoc N/W, c/o Clyde W. Olsen 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-775-3552 
SC Greenville, Component Sales Co ...... 803-288-1922 
TX Richardson, Draper Co ................ 214-680-1650 

PRECISION MICRO IMAGES, Box 1330, Altamonte 
Springs, FL 32701, Tel: 305-830-7244, Telex: 56-4303; 
Sis. Mgt: Williams S. Hodges 

PRECISION MONOLITHICS, INC., 1500 Space Dr., 
Santa Clara. CA 95054, Tel: 408-727-9222, TWX: 910-338-
0218: FSC No.: 06665; EmpL: 1,000; Sis. Mgr.: Jo Nail; 
Dist. Mgt:. Mike Dennison 

PRECISION RESISTIVE PRODS., INC., P.O. Box 189, 
Highway 61 South, Mediapolis, IA 52837, Tel: 319-394-
9131; Empl: 90; Sis. Mgr.: Oscar Cline; Dist. Mgr: Oscar 
Cline ........................................... A.1929 

Local Sales Offices & Reps 
CA Anaheim,lmpact EIect,ns.lnc ......... 714-533-1351 
CA Los AltOs, Frauman Assoc. .. , .. .. . ... 415-941-0660 
CA San Diego, KCE ...................... 619-278-7640 
CD Denver, Williams Assocs. ............. 303-373-4730 
CT Milford, Cuming Assocs. .............. 203-878-3946 
FL Gocoa Beach, Reynqlds & Assocs. ... 305-784-4700 
IL Chicago, Ellinger SI" ........ .. . .. . ... 312-763-1570 
IN Greenwood, Valentine Assocs. ........ 317-888-2200 
MD EIHcot City, Technical Sis. Inc. ..... 301-461-2400 

PREMIE 
MA Waltham, Jesco.lnc ................... 617-893-0094 
MI Warren, OEM Elctms. SI" ............. 313-575-9444 
MN Minneapolis, Inll Sis. .................. 617-831-8423 
MO St Charles, Chesco ................... 314-946-6677 
NY Hauppauge, Masln-Enco. Inc. ......... 516-273-3500 
NY Syracuse. CW. Flaring and Assocs.. Inc 

....................................... 315-478-2149 
OH Cincinnati, G & H SI" Co. ............. 513-272-D580 
TX Richardson, campion Sis. Co. . . . . . . .. 214-238-8145 
WA Seattle, W3 Assocs., Inc. .............. 206-285-2667 

PRECISION RESISTOR CO., INC. 1060175 si. N, 
Largo, FL 33543, Tel: 813-541-5771, Telex: 821788; FSC 
No.: 48615; Empl: 45; Sis. Mgr: R L Wrighi 
............................ A.1930-1933; B.1770-1771 

PRECISION TECH. SEWING, 921 E. Charleston Rd., Pilla 
Alto, CA 94303, Tel: 415-856-2128 

PRECISION TUBE, Church Rd & Wissahickon, N. Wales, 
PA 19454, Tel: 215-699-5801, Telex: 84-6439; FSC No.: 
82413; Empl.: 240; Sis. Mgt: William J. McNeil 

Local Sales Offices & Reps 
AZ Tampa, Walter Assoc" ............... 602-967-1020 
CA cartsbad, Addem San Diego .......... 619-729-9216 
CA Santa Ana. RMS Assocs. ............. 714-556-4155 
CA Santa Clara. R Donahue Assoc" ..... 408-727-6694 
CD Golden, J. F. Hurlbut Co. . ....... ,..... 303-279-7796 
FL Melbourne, Hanson Assoc" .......... 305-727-7474 
IL Park Ridge, Probe Electrn" ........... 312-696-2828 
IN Indianapolis, John Sukup Inc. ......... 317-253-5501 
IA Cedar Rapids, Snider SI" Co. ......... 319-362-4410 
MD Frederick. Applied Engrg. Prod., Inc. ... 301-663-4202 
MA Burlington, Tri Tek ................. :.. 617-272-4550 
MO St Peters, D-S Sis. ............... .... 314-928-5153 
NJ Haddonfield, Sunday-o'Brien ......... 609-429-4013 
NY Huntington, CDB Enterprises . . . . . . . .. 516-692-5200 
NY Syracuse,lA Hotze .................. 315-479-6641 
TX McKinney, Williams Assocs ........... 214-548-0995 
EXP Hants England. Sealectro. Lid ... 011-44-,),05-373211 
EXP Rarnat-Gan Isreal, Elina. Ltd ............. 03-7514129 
EXP Toulo Cedex France, Sealectro, SA 

................................... 011-33-947-.58443 
Can St Laurent Quebec, RF Microwave, Ltd 

Local Distributors 
CA EI cajon, Micro Mode Prods. ......... . 
CA Santa Clara. Wallronic SI" ........... . 
CA Sunnyvale, Electronic Resources .... . 
FL Stuart. Microwave Comp., Inc. ........ . 
MD Baltimore, Rasco BaltimOre .......... . 
MD Beltsville; Resco Washington ......... . 
MA Woburn, Pacer Electm" ............. . 
NY Freeport. Mil Spec Wire & Cable .... .. 
NY New Rochelle, Compucon Dists. . .... . 
Can St Laurent Quebec, 'Omniconnect hic. 

514-931-8115 

619-449-3844 
408-727-1200 
408-745-1420. 
305-286-4455 
301-823-0070 
301-937-9100 
617-935-8330 
516-546-5454 
914-576-2888 

514-335-2337 

PREFERRED ELCTRNS. INC .. Main Line Dr, P.D. Box 
954, Westfield, MA 01066, Tel: 413-588-2301, Telex: 955-
~9; Empl.: 250; Sis. Mgr: Marton I. Rosenberg 

~ lJitaiII 
PREH ELECTRONICS INDUSTRIES, INC., 5665 

Howard Stl'lll!l. Niles, IL 60648, Tel: 312-647-8338, Telex: 
297112; FSC No.: 36-3193682; Empl.: 7; Sis. Mgl.: George 

·Zib ..... : ..................... A.2034; 801736; Co1497 

Local Sales Offices & Reps. 
CA Sunnyvale, J8(119Slnds. West ......... 406-971-6016 
IL Inverness, james Iitds.; Inc. .... _. .. .... 312-358-8000 

PREMAXPROb$. DIV :flighland & College AVes., Niagara 
Falls, N¥ 14305, Tet: 716-285-9186, Telex: 91-531; F~ 
.No.: 74183; Empl: 350 . 

PREM,IER 
METAL 

PREMIER METAL PRODS. CO.,381 canal PI, Bronx, 
NY 10451, Tel: 212-993-9200; Empl.: 75; Sis. Mgr.: 
Anthony E. Bozza ...................... . C.1072-1073 

EEM1985 Add Dept. EM to address to tell them you saw it in EEM. 763 
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PREMIE 
Local Sales Offices & Reps 

AZ Phoenix, CPS AssOciates •. , .'. . . . . . . .. 602-246- t 097 
'CA CUy of Industry, Premier Metal',. . . . . . .. 818-336-4534 
CA San Jose, Silicon Valley Sis., Inc. .. ... 408-286-7510 
CII Westmunster, West Elclm. SI .. Co. .... 714-896-0120 
CO Denver, AKI Enterprises ... ' . . . . . . . . .. 303-338-4488 
CT East Haven, Eagle Assocs. ... '. . . . . . .. 203-467-6542 
FL: l.aI<e Worth, Adam.. & Assocs.' ..... :.. 30s-586-7~0 
·GII ~ Adams & Assocs. ............ 404-973..cl!l53 
IL, . etmhurs~ Utronix Sis. ................. 312-1j34-1100 
KS OVerland PatI<,Delnrori Co. .... : ...... 913-649-2078 
MD ·BurlQnsvUIe, Eastem'lnstrmn .......... 301-384-8500 
MANeedham, Eagle Assocs. ..... .... .. ... 617-444-3446 
MI BrIghton, Electronic Sources ........... 313-227-3598 
MN Minneapolis, J.E.M. AndersOn Co ...... 612-623-6459 
MO St Louis, DelHron·Co. ................. 314-869-4779 
NM Rio Rancho, RML Asl!ociates .......•. 303-757-6654 
NY New Hyde PatI<, l:Iarris &:Aldtich 51 .. 

....................................... 516-486-2622 
NY. Syracuse, LeWis-Dunrligan Co. ....... : 315-446-5522 
NY Yonk8r$, Sonkin Assocs. ..... , ..... ... 914-986-8282 
IiJc Greenboro, Adarris. & Assocs. ......... .919-272-6838 
OH Akron, ImTech.lnc.· ...... , ........ : .... 216-666-1185 
PA I'Jens.alem, Eastern Instrmn. ........ :.. 215-245-6660 
TX Bedford, W. Pat Fralia Co. Inc. : ....... 817-267-3577 
TX Houston, W. Pat Fralia Co. Inc. .. , .. ;.. 713-772-1572 
EXP Fl., Miam~ Emec, Inc. ............ :; ... 305-871-3124 

Local Distributprs 
AL' Huntsville, Mock EIctr .................. 205-539-2401 
AL Opelika, SoutheQl Elclr" ....... : .......... 2O?-745-5298 
AZ Phoenix, Delis Elclms. . '.' ...... , . . . . . .. 602-275-2885 
CA I;!urlingame, Rose Elctm.. .. .... :.. ... 415-348-2740 
CA San Jose, Quement Elctms. ... . . . . . .. .408-998-5800 
CT Middletown, Midstste EIctrns. ......... 203-347-5638 
FL Dania, SummU EIctrn.. ................ 305-920-6253 
FL . Millffli, Electronic Equip. Co .. : .......... 305-871-3500 
IL Elk Grove Village, GBL/Gould EIctrn .. 

..... : .............. : ..... :. .. . .. . .. ... 312~593-3220 
IN Fort Wayne, Gral)am EIctrn.. .. ....... 21e:.42.3-3422 
LA Baton Rouge, Menard EIctrns. .: •....... ~ 
MO BaIIiinore;ASI Elclms. ............ : .... 301-265-5100 
MD BaltirOOre, Resco ..................... 301-823-0070 
MO Bethesda, Empire EIctrn.. ............. 301-656-3300 
MA Hingham, Sager Electrical Supp ....... 617-749-6700 
MA Newton, Greene-Shaw Co .. : ..... , .• ; .. 617-ges-8800 

. MI Ann Arbor, PIirc~ RacflO Supp. ..... 313-666-8696 

. Recorders 
Authorized Distributors 

New and Used ElectroniC Test Equipmiml' 
Sales. Service • Rental • LeaSing 

21418 Parthenia St.,Canoga Par-k,CA ~1904 • (a18) 998-6500 

CALL US TOLL FRE'E 

1·800"'732~3457 
IN CALIFORNIA TOLL FRE,E 

1·800·272·42~5 

Model R-306 

Manufacturers and sales orflces'Dire(:tO',y' 
MO 
NJ 
NJ 
NJ 
NJ" 
NY 
NY 
NY 
NY 
lilY 
NY 
NY 

Kansas City, WaMers Radio Supp. ..... 818-531~7015 
Cranford, Garden Slate lnell EIec. ..... 201-272-6400 
Green Brook, Green Brook Elctm ...... 201-968-3500 
Hanover, Siale EIctrns. PTS .......... 201-887-2550 
Keliilworth, Federated Purchaser ..... 201-272-0505 
Buffalo, SummH Distrs. ................. 716-884-3450 
Hauwauge, Broadline EIec. Dist ...... 516-231-4100 
HemPstead, Davis Elctm. Corp. ... . . .. 516-483-9200 
Lynbrook, Pearless Radio Dist Corp .. , 212·523-3456 
LIC, H. L QaJi,s Inc. •.....•... '.. . . .. . . ... 212~361Cll 00 
N..wYOII<;ArgilEIec.LTD ........... ~ 2-12-691-8111 

New Xdtk, MartinAudiol\('odeo Corp. .. 212:541~5900 
NY Rochi3sier, MWiline Elclms ......... :.. 716-546-5373 
NY ROChester, Simeona EIctrn- Corp. . .... 716-32a-:3230 
NY Rochester, SummH EIcIms. .. . . . . . . . .. 716-334-8110 
NY Yonkers; Yonkers EleC. Supp. ...... ,.. 914-969-8944 
NC Raleigh, Southeastern ~Radio .......... 919-828-2311 
OH Warren, Rem E,1ctrns. ................. 814-453-5626 
PA Allentown, Federated Elctm.. .......... 215-437-4481 
PA 8i'addock, Leff EIctrn ............. , .... ,412-271-7100 
PA Horsham, Toner Cable Equip: .. : ...... 215-875-2053 
PA Philadelphia,'Philadelphia Elcim ....... 215-568-7400' 
PA ReacIir)g, Barbey Elctrn ................ 215-376-6116 
PA west Chester, West Chester EIec.Supp. 

................................ : ...... 215-696-7500 
RI Warwick, Edwards EIctrns. ............ 401-732-3200 
SC Charleston, Wholesale Indl. EIec. ....•. 803-722-2634 
TN Clarksville, Randolph Hale & Matthews. 

...... : .... :.: ......................... 615-647-2325 
TN Cookeville; Randolph & parkS ........ 615-526-6184 
TN Nashville, Randolph & Rice ... , ....... 615-255-5601 
TN Tullahoma, Randolph Rice & Wilfierns 

TX 
TX 
TX 
VA 
WA 

F~ e;.;,;ct,: '~~;;'~'E~ C;;.:: ~~~::: 
Ft Worth, Swieco Inc. ................. 817-335-6521 
Houston, Lenart Co. .. ................ 713-225-1465 
Arlington, Arlington EIctrns. .. . . . . . . . .. 703-524-2412 
Seattle, Radar EIec. Co. ............... 206-282-2511 

PREMIER MICROWAVE, 35 "lew Broad St, Port 
Chestsr, NY 10573, Tel: 914-939-1l9oo, TWX: 710-569-
1609; FSC No.: 15870; Empl: 70 ............... A.1781 

Local Sa/eli 6Ifices & Reps 
CA LoS Angeles, R.F. Assocs. ............. 213-478-1588 
GA Smyrna, Be EIctm. Sis ........ : ....... 404-436-5169 
IL Chicago, LG.S. EIctrn .. SIs. ........ , .. 312;456-9616 
MD Catonsville, Callas EIctrns. Dis1: ... 1 .... 301-744-7711 
MA Natick, Gerald Rosen ................. 617-879-5505 
MO St LouiS. Boweng Tech. Rep. ......... 314-429-7327 
NY Huntington, C.D.a. Entprs. ............. 516-692-5220 
OH Dayton, BEK Assocs. ............... :" 513-278-1343 

EXP ~~ ~ .• ~I~,.~~ ~~ ~ f .~u~I3-765-26JO 
Local Distributors 

CA Los Angeles, R.F. Assocs. ............. 213-478-1566 
FL _ Cleatwater, Brennan Assocs., Inc. ..... 813-446-5006 
GA Smyrna, B-C EIectms. of Geroria ...... 404-436-5169 
IL Chicago, LG.s. EIectms. .; ............ 312-456-9616 
MD Calonsville, CalIasEIectrn ............. 301-744-7711 
MA Fram/ngham, Gerald Rosen Co;Inc. ... 617-8.79-5505 
MO St Louis, Boweng Techni~1 R~, Inc.. 

..... : ........... " ... , ................ 314-:429-7327 
NY Faye\leville, RD. Sherman, Inc. ........ 31'5-637-9861 
NY H!JntjngIon, GOB Enterprises .. .. ..... 516-892-5200 
OH Dayton, KW EIectms.,.!,lI .......... " ... 513-890-2150 
TX. McKinney, Williams AssI£ ............ 2.1.4-548-0995 

,EXP. Sh@n\inagar, H~ Kashinath & Co. 
.......................... ,. . . .. ... .. ... 346-353-6942 

Can J,.achine, Quebec,Elec1rodeslQl\LId .... 514-636-4838 

PREM MAGNETICS. 3521 N. ChapSl HiD Ad., McHenry,lL 
60050, Tet: 815-311&'2700, TWX: 91 (),64i!"3763; Empl: 
300;, Sis. Mgt: D. Hertel ....... : ........... A.226S-2267 

PReS-AIR-TROl CORP:, 1009 Boston t>Ost Ad., 
Mamaroneck, NY. 10543, Tel: 914-698-2026-800-431-
2625 (outside NY) ......... , .. , ................ 801690 

PRESIDIO COMPONENTS, INC., 7185 Construction Ct, 
San Diego, CA92121, Tel: 619-578-9390, TWX: 910-335-
1254; FSC No.:60212 ' 

Local Distributors 
lx' RiChardson, CenIraJ States Comps. •.. 214-844-2070 

PRESS-ON PRODS. 38 Fec10ry Ad., Addison, IL 60101, 
Tet: 312-628-2255; Empl: 40; S!'" Mgr: T. Cummins 

PRESSURE CONTROLS, INC. 406 Cortlandt· St., 
Belleville, NJ 07109, Tel: 201-751-5003; EmpL: 15; SIs. 
Mgr: P. Emmerco ' 

PRESSURE SYSTEMS, INC. 15 Research Dr. Hampton, 
VA 23866, Tel: 604-885-1243, Telex: 901406; Empl: 45; 
SIs. Mgr: ,). S. Yakshe 

PRESTciLlTE WIRE DIV. 3529 24th St, Port Huron, MI 
48080, Tel: 313-987-6300 

PRESTON SCIENTIFIC, 605 E. cerritoS Ave., Anaheim, 
CA 92805, Tet: 714-776-6400, Telex: 655-321; EmpL: 61; 
Sis. Mgr: Charles J. McGuire ...... ,: ............ 001161 

Local Sales Offices & Reps 
AL Huntsville, Mo-Co ....... ., ......... ., ... 205-881-5968 
AZ Sco~ale, Williams ,a;ssocs. . .. .. ... . .. 602-947-4297 
CA Lagu'\B Hills, Elolek ..... , ........... : 714-830-4856 
CA Sarita Clara, PBe AssOc.. .. .......... 408-727-7244 
CO Denver, Wiltiams Assocs. .............. 303-289-5647 
CT Avon, power Mark .............. : .... ,. 203-676-0123 
FL 0rIand9, Truex Assocs. ............... 305-859-2160 
IL Arlington Heights, CoombsAssocs. ... 312-439-9810 
IN Ft Wayne, Coombs Assocs. .......... 219-747-7661 

·KS Shawnee Mission, Tectm Sis. AssOcs. 
. .. . .. . . . .. . . .. . . . . . . . .. . . . .. . . .. . . . ... 913-88.8-3330 

MD ·Clarkesville, Riffe Assocs ...... : ....... 301-953-2811 
MA Falmouth, RJC Assocs. ............... 617-540-8832 
MN St Paul, Vikeland!,ll ................... 612-645-4847 
MO Ferguson, Techn.SIs. Assocs. ........ 314-725-5361 
NJ. Frariklilj, Hansen/Hughes .... . . . . . • .. 201-848-8800 
NM Albuquerque, Wilfiams Assocs. . . . . . .. 505-25!;.1 638 
NC Winston-Salem, Radco ............... ' 919-722-9671 
OH Dayton, Hocker Assoc.. . ... , . . . . . . ... 513-298-8638 
OR Pqrtland, SCi Dvcs. ... , ......... " . • .. 503-292-6934 
PA . Chettenhart\ Stein Instrmn. . . . . . . . . . .. 215-379-1990 
TX Houston, Lear Assocs. ...... , ....... ,.. 713-486-7893 
TX Spring, Lear Assocs. ... , ............. ., 713-370-7449 
UT san Lake CUy, Wilfiams ASsocs. .... :. 801-485-6511 
WA Bellevue, Sci. Dves.· ........... , .... , .. 206-747-5169 
Wi Milwaukee, Coombs Assocs. ....... , ... 414-351-6123 

~RIMEUNE"SOL TEC DISTBN.,·Soltec Corp. P.O. Box 
. 818, Sun Valley, CA 91353-0818, Tel: 800-525-5554, 818-
764-5400, Telex: 494-3094 SOLTEC UI; Sis. Mgr: Phillip 
Brad8n; Dist. Mgr: Byron G. McIntire 

PRIME POWER, INC., Prime Technology Co., Twin 
LaI,<es Ad, P.O. Box 185, N. Branford, CT 064'1:1, Tel: 203-
481-5721, TWX: 710-452-3092; SIs. Mgr: J. L Jamieson 
........•....................•...•........ , ...... '001801 

Local Sales Offices & Reps· . 
>CA Buena PatI<, Chuck Cooper Co. ....... 714-739-8526 
CO Denver, WEST High-Tech, J.V: ........ 303-477-8180 
CT washington,·TrI-Com Assocs. .......... 2-3-563-2241 
NJ Fort Lee, FJK Assocs., Inc. ............ 201-592-1002 

PRIME TECHNOLOGY, See General Risistance; Inc., 
Transducers and Systems, Inc. Prime Power, Inc. 

AND Ii.m:RNATIONAlINSTRUMENTS, INc. ' 

PRIMO, 25-1, 6-Ghome, Mure,Mitakashi, Tokyo; JBJlI"\ Tel: 
. 0422-43-31.21, Tele~: 2822-326; .EmpI.: 350; Sis. Mgr: S. 

Shirota 

PRINCETON CASE CO. INC., 667 Lehigh Ave., Union, NJ 
. 07083, Tel:.2()1-887-1750; Empl.: 60; Sis. Mgr:. S. E. Parker 

PRINCETON ElCTRN. Pi;looS. Box .101, North 
Bru~swick, NJ 08902, T'!f: 201-297-4448, TWX: 710-38/r 
3832; Empl.:70; Sis. Mgr: R. Shermister; Dist. Mgr:.R 

, Sherrnister 

PRINCO INSTRS., INC. 1020 Industrial Hwy., 
.Southampion, PA 18966, tel: 215-355-1500; FSCNo.: 
.48620; Empl.: 66; SIs. Mgr: S. .11. Clayton 

PRINTER PRODUCTS, Cspitol Circuits Corporation, 
25 Denby Road, Boston, MA 02134, Tel:. 617-254-1200; 

~ Empl: 200; Sis. Mgr: John Callanan 

PROBE MASTER, INC., 4898 Ronson Ct, San Diego, CA 
92111, T~:619-56Q-9676;800-654-15.19, 800-772'-1 !i19; 
Sis. Mgr: Dick PrJ3S$ .~ ... ' ........... : ....... ; 001397 

PROBE-RITE, INC. 2725La1ayette St., Santa Clara, CA 
95050, Tel: 408-727-'0100, TWX:Sl 0-336-0260; SIs. Myr: 
Marilyn Bailey' . 

PROCESS ANAlVZERS; INC. 3 HealJiey p~ Fallsingtoil 
Ind'l PI<, FallslngtOn, PA 19054, Tei: 609-921-733Q, TWX: 
510-685-9254 
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Manufacturers and Sales Offices DireCtory 
PRODucnON INDUSTRIES, INC., 128BO-E Pierce 

Street, Pacoima, CA 91331, Tel: 818-896-0555,Il00-423-
5618; Dlst. Mgr: Linda Dice ... Co1075-10n; 1)01384 

PRODUCTS FOR RESCH. 88 Holten St, Danvers, MA 
01923, Tel: 617-774-3250, Telex: 940-287; Efr4l1.: 20; Sis. 
Mgr: Harry Martin 

..... --",)1 (~~~ ) 
FREQUENCY SYNTHESIZERS 

PROGRAMMED TEST SOURCES, Beaver Brook Rd., 
Littleton, MA 01460, Tel: 617-486-3008; Empl.: 20 
............... : ..................•.............. 1)01292 

Local Sales Offices & Reps 
CA La Crescenta, Beckrep.lnc ............ 818-957-1111 

PROJECTS UNL TO .. 3680 Wyse Rd., Dayton, OH 45414, 
Tel: 513-890-1918, TWX: 81<l-450-2523; Empl.: 75; Sis. 
Mgr: Greg Kimpton 

PRD-LOG, 2411 Garden Rd., Monterey, CA 93940, Tel: 408-
372-4593, TWX: 910-360-7082; Empl.: 200 . 

PROTEON, INC .. 4 Tech Circle, Natick, MA 01760, Tel: 617-
655-3340, Telex: PROTEON; EmpL: 75; Sis. Mgr: Arthur F. 
Lynch 

PROTO STAMPING CORP .. 650 Charter St, Redwood 
City, CA 94063, Tel: 415-365-0498, Telex: 709241; Sis. 
Mgr: David Duncan 

PROTO SYSTEMS OF ATLANTA, 625 Sims Industrial 
Blvd., Alpharetta, GA 30201, Tel: 404-475-1330, Telex: 
469432; SIs. Mgr:.John Gregory 

PROTOTEK, INC., 25 Standen Dr., HamiHon, OH 45015, 
Tel: 513-874-5094; FSC No.: 60813 ............ C.1714 

Local Sales Offices & Reps 
CA Riverside, Cal Tech Pro, Inc. .......... 714-682-8506 
CA Santa Clara, Covington Sis. ........... 408-241-2877 
CO Denver, Matthews & Assoes., Inc. ..... 303-450-6476 
MD Gaithersburg, Simcomp, Inc. .......... 301-258-9358 
MA Tewksbury, UnRed SIs.,Inc. ... c ....... 617-658-4281 
OH Columbus, SeHech Mktg. ............. 614-451-3865 
TX Dallas, Matthews & Assocs.,lnc ....... 214-248-7881 
EXP CT, Litchfield, Intrade, Inc. ............. BOo-243-5252 

PSG INOS., 1225 Tunnel Road, Perkasie, PA 18944, Tel: 
215-257-3621, Telex: 827361; FSC No.: 18509; EmpL: 150; 
Sis: Mgr: John Feldermann, Jr. 

.PTC TRANSFORMERS, P.O. Box 397, Rising Sun Road, 
Bordentown, NJ 08505, Tel: 609-298-8200, Telex: 510-
685-3645; Empl.: 25; Sis. Mgr: C. W. Harrison 

PTK DIVISION, Emerson Electric Co., 1173 Los Olivos 
Ave .. Los Osos, CA 93402, Tel: 805-528-5858, Telex: 88-
8863, TWX: 910-351-5802; FSC No.: 60132; EmpL: 140; 
Sis. Mgr.: Wayne Hamari 

PTL ELCTRNS., 10211 Vinemont St, Dallas, TX 75218, Tel: 
214-327-3180; Empl.: 10 . . 

PTS ELE:CTRONICS INC .. Box 272, Bloomington, IN 
47401, Tel: 812-824-9331; Empl.: 525; Sis. Mgr.: R W. 
King; Dist. Mgr.: J. Haminoh 

PTX-PENTRONIX INC., 1737 Cicotte, Lincoln Park, MI 
48146, Tel: 313-388-3100, Telex: 23-0398; Empl.: 21; Sis. 
Mgr: J. SchultZ 

PUUZZI ENGINEERING, INC .. 3260 s. Susan St, Santa 
Ana, CA 92704-6865, Tel: 714-54<l-4229; Sis. Mg" 
Michael B. Pulizzi; Dist. Mgr: Michael B. Pulizzi 
........................................... 1)01958-1958 

Local Sales Offices & Reps 
AL HuntsVille, E.M.A ...................... 205-830-4030 
CA San Jose, J & M Mktg. ....... 408-998-8763 

IA 
MA 
NJ 
TX 

Das Moines, Beams 500 to 528 
BrOOkline, Vernon Newland .......... . 
Union, Steams Assocs. ............. .. 
Dallas, T.S.S ........................ .. 

515-255-1148 
617-739-2727 
201-686-2980 
214-45B-Q644 

PULNIX AMERICA, INC .. 77o-A Lucerne Drive, Sunnyvale, 
CA 94086, Tel: 408-733-1560, Telex: 172541 PULNIX 
AMERICA; SIs. Mgr: Mary Pomgrey 

PULSAR PRODUCTS DIV .. 2700 Merced St, San 
Leandro, CA 94577, Tel: 415-577-7236, TWX: 910-366-
7033; EmpL: 24 

PULSE ENGRG. INC .. A Varian Sub., P.O. Box 12235, 
San Diego, CA 92112, Tel: 619-288-2400, TWX: 910-335-
1527; Empl.: 1200; Sis. Mgr: Leonard M. Luner 

PULSE INSTRS. CO., 1234 Francisco, Torrance, CA 
90502, Tel: 213-515-5330; EmpL: 20; Sis. Mgr: Ron Perry 

PULVER LABORATORIES, INC., 415 S. 8th. 81, Boise, ID 
83702, Tel: 208-342-1000, Telex: 62135850, TWX: 
469834; FSC No.: 208-342-5500; Sis. Mgr.: Cindy 
Christensen 

PYLE INDUSTRIES, INC., 501 Center St, P.O. Box 620, 
Huntington, IN 46750, Tel: 219-356-1200; Empl: 175; Sis. 
Mg;: Frank Pyle, Jr.; Disl. Mgr: Mark Pyle 

PYLE-NATIONAL, Brand-Rex Company, 1334 N. 
Kostner Ave .. Chicago, IL 60851, Tel: 312-342-6300, Telex: 
25251, TWX: 910-221-0335; FSC No.: 49367; Empl.: BOO; 

Sis. Mgr: Mike Carroccia; Dist. Mgr c Neil 
Buchler(Eastem)fR. Williams(Western) 

PYLON ELEX DEVELOPMENT CO. LTD., 2300 
Victoria, Lachine, PQ, Canada HBS lZ3, Tel: 514-637-
1186, Telex: 05-821680; Sis. Mgr: Andy Scrimshaw 

PYROCOM CO., 924 N. 143rd St, Seattle, WA 98133. Tel: 
206-365-3535 

PYROFERRIC INTL., INC .. 200 Madison St, Toledo, IL 
62468, Tel: 217-649-3300, TWX: 910-663-0616; Empl: 50; 
Sis. Mgr: S. John Homer 

PYROFILM RESISTOR CO., See KDI ElectroniCS 

Q-MATIC CORP., 3194-0 Airport Loop Dr., Costa Mesa, CA 
92626, Tel: 714-545-8233, Telex: 67-8389 

Q-S PRODUCTS CO., INC .. 3605 S.w. Snoqualmie St, 
Seattle, WA 98126, Tel: 206-937-5505 

Q-SYSTEMS, PO Box 35879, TUcson,'AZ 85740, Tel: 602-
293-4923, TWX: 910.952-1185; Empl.: 7; Sis. Mgr: M. 
Lloyd 

a-.TECH CORP., 2201 Carmelina Ave .. Los Angeles, CA 
90064, Tel: 213-820-4921, Telex: 69-6140; FSC No.: 
51774; Empl: 65; Sis. Mgr: H. Phillips ... A.1420-1422 

Local Sales Offices & Reps 
I(l Scottsdale, Western High Tech Mktg. 

.. . . . . . .. .. . . . .. . .. . . . . . . .. . . . .. . . . . ... 602-949-0873 
CA Cupertino, DUra Elctrn. Sis. .. . . . . . . . .. 408-255-2064 
CA Northridge, Tauber-Dreyer ........... '. 213-993-0048 
FL Melboume, Reynolds & Assocs ....... 305-259-7000 
IL Northbrook, Allied Comp. Reps., Inc. .. 312-498-6658 
MA Malden, J-K Assocs. .;................ 617-321-2922 
NJ Glen Gardner, F & M Tech. SIs. ....... 201-832-7216 
NJ Paramus, Enech SIs. .................... 201-987-1309 
NM Albuquerque, Westem High Tech Mktg. 

. .. . .. . . . .. . . . . . .. . . . . . . . .. . . . . . . . . . . .. 505-262-2461 
NY Kings Park, EHech Sis. ................ 201-967-1309 
TX Houston, TCI Eictms. ................. 713-774-5019 

QUADRA SALES CORP .. 14825 NE 40th, SuRe 340, 
Redmond, WA 98052, Tel: 208-833-3550 

aUALlDVNE SVS., Unitech Ltd., 3055 Del Sol Blvd., 
San Diego, CA 92154, Tel: 619"429-7440, 619-575-4400, 
Telex: ESL227140; FSC No.: 619-429-1011; Empl.: 300; 
Sis. Mgr: James J. Louden ............... 0.1803-1809 

Local Sa/e$ Offices & Reps 
A~ Huntsville, Beacon Elctms. ; ........... 205-881-5031 

QUAMC 
I(l Phoenix, Thor Engrg. .... .. .. .. .. .. ... 602-437-1463 
AR Little Rock, BeScon Elctrns. ........... 501-224-5449 
CA Chatsworth, Ra~ech, Inc. .. . .. . .. .. ... 818-700-0933 
CA Diamond Bar, RaHech, Inc. ............ 714-861-1530 
CA Santa Clara, Gagner-Toomey Assocs. 

co 
CT 
Fl 
FL 
FL 
FL .. GA 

, Il 

. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . ... . . . .. 408-244-2200 
Englewood, Frontier Reps., Inc. . . . . . .. 303-799-6063 
GuiHord, O.E.M. Mktg. & Sis. ........... 203-453-5424 
Boca Raton, Beacon Elctrns. .......... 305-392-3500 
Clearwater, Beacon Elctms. ........... 813-798-2378 
Maitland, Beacon Elctrns. ............. 305-647-3498 
Melboume, Beacon Elctms. ........... 305-724-8010 
Atlanta, Beacon Elctms. ............... 404-256-9640 
Glencoe, Howard Benjamin & Assocs. 
....................................... 312-835-0150 

IA Cedar Rapids, Electrom8C Sis., Inc. ... 319-362-6413 
MA Franklin, OEM Mktg. & SIs. ............ 617-528-4460 
MN Bumsville, Electromec SIs., Inc. ....... 612-894-8200 
NH Salem, O.E.M. Mktg. & SIs. ...... . . . . .. 603-893-0009 
NY Great Neck, Tylinski Assocs., Inc. ..... 516-466-9070 
NY Rochester, J.G. Welch Assocs., Inc. ... 716-244-1100 
NY Utica, J.G. Welch Assocs., Inc. .. .. .. 315-736-7821 
NC Raleigh, Beacon Elctrns. .............. 919-787-0330 
OH. Columbus, Micro Tee, Inc ............. 614-451-2400 
OH Dayton, Micro Tec, Inc ................ 513-435-0644 
OH Highland Heights, Micro Tee, Inc ...... 216-442-1555 
OR Beaverton, Quest Mktg., Inc. .......... 503-641-7377 
PA Pittsburgh, Micro Tee, Inc. ............ 412-931-3380 
PA Spring House, Deltatronics, Inc. ....... 215-542-0250 
TX Richardson, Jim D. Gray & Assoes., Inc. 

. . . . . . . . . . . ... . . .... . . . . . . . . . . . . . . . . . . . .. 214-699-9976 
UT 
WA 

Ogden, Frontier Reps., Inc ............. 801-546-4029 
Bellevue, Quest Mklg, InC. ............ 208-747-9424 

QUALITY THERMISTOR, 2147 Centurion Pl, Boise, ID 
83705, Tel: 208-377-3373; FSC No.: 56866; Empl: 30; Sis. 
Mg;: John Mahoney 

Local Sales Offices & Reps 
I(l Scottsdale, ARCOM Sis. .............. 602-947-5745 
FL Casselberry, Elctrh. Mktg. Corp. ....... 305-339-7070 
IN Ft Wayne, John F. Killoil Co ........... 219-424-7719 
KS Shawnee MiSSion, Florence & Meyer, Inc. 

....................................... 913-722-5210 
MA Needham, Hatch Assocs. ............. 617-444-3310 
OH Cincinnati, John F. KiHoil Co ........... 513-791-6150 

QUAM CORPORATION, 900 W. 128th St. Ste 208, 
Burnsville, MN 55337, Tel: 612-894-2360; TWX: 910-. 
5762754; Empl: 20; Sis. "tgr: Larry Blethen , 

_ PROBI 
"'M1&'IIII 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sale~ • Service • Rental • Leasing 

21418 Parthenia 51., Canoga Park.CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1·800· 732·3457 
'1\1 CALIFORNIA TOLL 'FREE 

1-800-272-4225 
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QUAMC ManUfacturers and Sales OffiCes Directorj 
QUAM-NICHOLS CO .. 234 E. Marqul!lle Ad., Chicago, IL 

60637, Tel: 312-488-5800, Telex: 701676; EmpL: 200; SIs. 
RACAI.-MILGO, 1601 N. Harrison Parkway, Sunrise. FL RANSCO INos.. INC, Sub. Despatch Ind., Inc., 2201 

33324, Tel: 305-475-1601, TWX: 510-955-4145; EmpI.: Slalham Blvd., Oxnard, CA 93033, Tel: 605-467-7n7, 
· Mg': WI.lliam G. UtIle; Dis/. Mgr: Greg Johns 3,000; SIs. Mgr: H. Cheli Telex: 8-511235; Empl.: 280; SIs. Mg,: L W. BenJjlmin 

: •...... : .......... : ........... , ....•....... 001032-1033 

.RACOM CORP. 1028 W. Maude Ave. S1e. 401, Sunnyvele, 
QUANTRQNIX,l125 Engi_Rd.. Sniithto~ NY 11787, CA 94086, Tel: 408-737~2460; SIs. Mgr: Karl Mills 

Tel:. 516-'273-6900, Telex: 967-782; En1>~:225; Sis: Mgr: 
A. J. Br!'!"'; Dis/. Mg,: R J. Bruno 

QUANTUM, ~ Indl. Pk, Wallingford, CT 06492, Tel: 
203-265-2811, Telex: 953-543; SIs. Mgr: D. Feft 

QUANTUM DATA, INC .. 455 E. Keooe: Carol S1ream, Ii. 
60188, Tel: 312-668-3301, Telex: 206725; !=!Jl:lI.: 30 
............................. : ..................... 001293, 

Loce/ Distributors 
. ElIiP japan, T~ Nihon Binary Co .......... ~-407-9751 

RADIAl coNTRoLs. 2555 E. 551h Place, Indianapolis, IN 
46220, Tel: $17'255-2796; EmpI.: 25; SIs. Mg': R L 
Newsom' . 

RAJ)IATION ~ICES cd. See LeCroy ResearCh 
Sys: Corp," • 

RADIO MATERIALS CORP. 4242. W. Bryn Mawr, 
Chicago; IL 60646, Tel: 312-478-3600, TWX: 910-221-
2915 .' . 

QUARTIC SYSTEMS, INC., 3575 Soulh West Temple 
#7, Saft Lake'City, UT 84115, Tel: 601-268-9264, Telex: RAbEr cOMPUTES; LTD. 1655 W.Kalella Sle. 255, 
887 430; ~L: 5; Sis. Mg': Jim Elwell Orange. CA 92667, Tel: 714-997-4950;. Telex: 701160, 

TWX: RACET UD; EmpL: 13; SIs.Mgr: Aon Paul· 

QUARTZITE PROCESSING, INC.,6.Holyoke St, Malden, 

MA 02148, Tel: &17-322-1380; EInpI.: 11; Sis. Mgr: P . .s. RADIOMETRIes. INC •. 12021 South Memorial Pkwy., 

· Yanofsky . Huntsvllle,AL 35803, Tel: 205-881-1272; FSC No.: 6295.1; 
, , SIs. Mgr: W. Shl!llon Ray . . 

QUAY CORP. 22 Meridian Ad. P.O. Box 783, Eatontown, 
NJ 07724,Tel: 201-542-7340; SIs, Mgr: George Hill 

QUME. 2350 Qume Dr. San Jose, CA 95131, Tel: 408-942-
4OOO,TWX: 910-338-0232; Empl.: 3500; Dis/. Mgr: Jerry 
Kaplan, Steve Kadash. ' . 

Q.V.S~ INC., 20 Nor1h 151h St, Ed Orange.NJ 07017, Tel: 
· 201-673-3996; FSCNo.: 89820; E"1lL: 45 

QWINTSYS11EMS, 3693 Commercial,Ave., NorthbrOOk, IL 
~0062, Tel: 3f2-498-50(l0, Telex: 27-(l498, TWX: 91 0-666-
0625; ErnpL: 105: SIs. Mgr: K. S. Bet1and; DiS!. Mgr: Anita 
Stickling 

RACAL-DANA INSTRS. INC. 4 Goodyear Sl, Irvine, CA 
92715, Tel: 714-85lj-8999; FSC No.: 21793; EmpI.:230 

RAYTHEON 
FULL'LlNE. 

AUTHORIZED DISTRIBUTOR 

.~. 
ELECTRIC SWITCHES 

I 111" C. 0 • po. A T B.D 

2478 Fletcher Dr, i.os Ana'lis, eaiilornia' 90039 

213-660~13.10 
CALLTDL'L FREE. , 

NATlONA(: 800;"'421~8855 
CALIFORNIA: 800-252-4640 

TWX 910·321·2971 
1ndus ..... 1, ConuMrcIeI and MIL Spec (QPL) 

RADIO RESCH. INSTR CO. INC., Two. Lake Ave. 
Extension, Darlbury, CT 08811·5295, Tel: 203-792-6666, 
Telex: 962444. RADAR DUAY; FSC No.: 57174; SIs. Mg,: 
E. a Doyle 

RADIO SWITCH CORP., 84 S. Main Sl,' P.Q. Box A. 
Marlboro, NJ 07748, Tel: 201-462-6100; FSC No.: 74217; 
EmpL: 40; SIs. Mgr: J. L Bernard .............. Bo1691 

RADIX MICROELECTRONICS INC. 41 82 Sandberg Dr., 
Colorado Springs. CO 80911, Tel: 303-390-5168 

RAF ElCTRN. HARDWARE. 95 Silvermine Rd., s.iymour, 
CT 06483, Tel: ?03-888-2133, TWX: 710-472-6216; FSC 
No.: 55566; ErnPL:12O; Sis. Mgt: William R BaIley, Jr.; 

. Dist. Mg,: Dave Granger l.l9hn Capece 

Distributor 

RAG ELECTRONICS, INC. 21418Par1henie Sl, Canoga 
Park, CA91304. Tel: 8,18-998-6500, 800-732-3457 

!'JAG ELECTRONICS, INC. 1. Pollack Ave., OCean, NJ 
07712, Tel: 201.-544-0666, 800-922-0945 ' . 

'pga. 818, 822, 823, 854,887, 890, 195, 710, 

715,723, 750, 75.~.78,,,764, 
765, 781.1785, ! 819. 

RAGEN CORP. Systems Div. 9 Porete Ave. N. Arlington, 
NJ 07032; Tei: 201-997-1000, TWX: 710-995-4752; Empl.: 

• ,400; Sis. Mg,: Aobert H. Michaels 

RAGEN DATA SYSTEMS, INC. 3 Ovai Dr. CentraiIsUp, 
NY 11722, Tel: 516-234-3600, TWX: 510-227-4901; ErnpI.: 
52 . . 

RAM CHEMICALS, DIV. WHITTAKER CORP. 210 E. 
Alondra Blvd.; Gardena, CA 90248, Tel: 213-32Hl710; 
E"1lI.:65; SIs.'Mg;: G. M Steinman 

RAMCOM SYSTEMS, 4141-C Glencoe Ave., Marina Del 
Rey, CA 902\12, Tel: 213-827-4432;,S(8. Mgr: Aalph 
Tisdale"""" 

RAM~O RESCH.,iNC~iI3s5A FbIsomJ~IVd., Aancho 

RAPIDSYN. 3233 Roymar Ad., Ocean~ CA 92054, Tel: 
618-438-7500, Telex: 18-1196; FSC No.: 32423; EInpI.:; 
100; SIs. Mgr: Andrew Boyer . .' . . 

RASTE8 GRAPHICS, INC, P. O. Box 5157, Bend, OA 
9nOl, Tel: 503-888-2584 . 

RATElCO, 1260 Mercer, D8pIc EEM,SeattIe, WA98109, Tel: 
206-62~mO, Telex: 886729; FSC No.: 14259; EmpI.: 120; 
SIs. Mgr:,D. Terpstra 

RATH MICROTECH CORP., Rath Affiliated Cos, 2505 
Foster Avf:., Janesville,. WI ?3545 •. Tel: 608-754-2222, 800-
356-9464, TelElx:26-5409;Sls .. Mgr:Jim Coenen 

RAULAND-ZENITH ElECTRO!'I1YS CORP .. 2407 w. 
Nor1h Ave., Melrose Pk, IL 60160, Tel: 312-345-4700, 
Telex: 72-1488; Empl:' l13OO' : , 

RAWAYBEARING, 8 Melnid< Ad., Monsey, NY. 10952, Tel: 
914-352.,4944; FSC No.: 3110-3120; EmpI.: 6; Dist.Mgr: 
Aachel Baskin 

RAYCHEM CORP.Elctms. Grp., 300 ConstHutionDr .. 
Menlo Park, CA 94025, Tel: 415-361-3880, Telex: 34-8318, 
TWX: 910-373-1728; SIs. Mg,: Aobert Simpson; Dist. 
Mg,: Joseph Rodgers 

RA YCO ElCTRN. MFG., 1625 121h St, Sante Monica, CA 
90404, Tel: 213-450-0777 

RAYMOND ENGRG.INC. RaycordElr Prods. Div., 217 
Smfth Sl, Middietown"CT 06457, Tel: 203-832·1000; TWX: 
710-428-7944; FSC No.: 92059; E"1lL: 550; SIs. Mg,: 
Bruce Greenfield 

RAYOVAC CORPORATION. 101 E. Washington Ave., 
Madison, WI 53703, Tei: 608-252-7400, Telex: 26-5462, 

. TWX: 910-286-2730; FSC No.: 6135; EmpL: 2400; SIs: 
. Mg,: Ed Peterson' . 

'RAv:rHEON CO., 465 Centre Sl,Quincy, MA 02169, Tel: 
617-479-!i300, TWX: 710-337-1020; Sis. Mg~: A. Whitt 

RAYTHEON CO. Laser Products. Fourth Ave .. 
Burlington; MA 01803, Tel: 617-272-6402, Telex:.92-3455, 
TWX: 710-324-6566; Empl.: 60; Sis. Mg,: D. J. Hoffman 

RAYTHEON CO, MiCrowave & Power Tube Div. 190 
Willow St., Waftham, MA 02154, Tel: 617-899-8400, TWX: 
710-324-6568; Sis. Mgr: A. F. Vacaro; Dist. Mg': A. K. 
W~ . 

RAYTHEON CO. Submarine Signal Div., 1847 W. Main 
Ad.; P.O. Box 360, Portsmouth, AI 02871, Tel, 401-847-
8000, Telex: . 927787, TWX: 710-382'6923; FSC' No.: 
94404; Empl.: 2600; Sis. Mgr: Jerry K. Martin . 

RAYTHEON OCEAN SYS. CO. Submarine 'Signal 
Div. Aisho Ave., WestminSier Pk., E. Providence, AI 02914, 
Tel: 401-438-1780, Telex; 6814078; EmpL: 90 

RAYTHEON SEMICONDUCTOR350 Ellis St, Mountain 
VieW, CA 94043, Tel: 415-968-9211, TWX: 910-319-6461; 
FSC No.: 07933; Empl.: 950; SIs. Mg': A. Goedjen; Dist. 
Mg,: R Johnson 

RAYTHEON/TAG SEMICONDUCTORS' LID. 43 
Third Ave., Burlington, MA. 01803, Tei: 617-272.3704 
(3705), Telex: 92-3455, TWX: 710-324-6566; Empl.: 7; SIs. 
Mgt: a Caver!der; Dist. Mgt: Pat MobiUa , . 

\ 
RCA DlSTR & SPECIAl PRODS. DIV., RCA Corp., 

2000 Clements Bridge Rd.; Deptford, NJ 06~, Te~: 609-
541-3636; SIs. Mg,: H. L Craton . 

RCA SOLID STATE DlIi ,.Route 202, Soinerville, N!J 
'08876, Tel: 201-665-6000, "f.Yl)(:710-4Bo-9333; FSC No.: 
19089; Sis. Mgr: M<>I Moms; Disl. Mgr: Tom Pitera 

)11' Cordova, CA 9se7P,:lel: 1IIlo-821-2545, Telex: 176493; RCA SOLID STATE DIV., CMOS IC Mktg., Ale. 202, 
SIs. Mgt: Jim Lucyi' Dis!: M9r-' Jim Lucy Somerville, NJ 08876, Tel: 201-665-6000, TWX: i10-460-

9333 

,:.Fp 
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RAMTEK. 2211 .Lawson Lane, Sante Clara, CA 95050, Tel: 
408-968-2211, Telex: 171954, TWX: 910-339-9379; Empl: 

, 465; Sis. Mgr: Tony GHnskas 

R&D CIRCUITS, ,2381 B S. Clinton Ave. Dept. 1202, 
Plainfield, NJ 07080, Tel: 201-561-8286 

See RcA Solid State DiY, lor Sis. FI&ps. 

RCA SOLID STATE DIV. Linear Integrated Circuits. 
Ffte. 202, Somerville, NJ 08876, Tel: 201.fl.85-6ooo, TWX: 
710-460-9333 . , . 

See ACA Solid Stale Div. for SIs. Reps. 

Add Dept EM to address to tell them you saw it in EEM. EEM"9~5 
__ .1 j 
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Manufacturers and Sales Offices Directory 
RCA SOLID STATE DIY., MicroProcessorsl 

Memoriesl Peripherals, Route 202, Somerville, NJ 
oa876, Tel: 201-665-6000, TWX: 71D-480- 9333 

See RCA Solid State Div. for Sis. Reps. 

RCA SOLID STATE DIY., Thyristors & Rectifiers. Rle. 
, 202, Somerville, NJ 08876, Tel: 201-685-6000, TWX: 710-

480-9333 

See RCA Solid State Div. for SIs. Reps. 

RCA SOLID STATE DIY., Transistors, Rle. 202, 
Somerville, NJ 08876, Tel: 201-685-6000, TWX: 71 D-480-
9333 . 

See RCA Solid State Div. for Sis. Reps. 

RCD COMPONENTS, INC., 330 Bedford St. 
Manchester, NH 03101, Tel: 603-669-0054, Telex: 943-
512 RCD COOP MAN; EmpL: 350 ........ A.1934-1935 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mktg. Inc. ..... 205-830-0498 
AZ Phoenix, Elec-Com Assoc. ............ 602-967-8644 
CA Canoga Park, Cummings & Assocs. ... 213-340-6035 
CA Santa Clara, Cummings & Assocs. .... 408-247-8656 
CA Woodland Hills, Cummings & Assocs. 

. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 213-340-6035 
. CO Denver, Cummings & Assocs. 303-455-6860 

FL Apopka, G. F. Bohman ................ 305-888-1882 
GA Norcross, Montgomery Mktg. Inc. . .... 404-447-6124 
10 Boise, N. R, Schultz Co, ,.,."., .. "'" 208-377-8686 
IL Elk Grove Village, The John G, Twist Co. 

.,',', ... , .. " .. , .. , ......... , .... , ... , 312-593-0200 
KS Overland Park, Ensco-Rep Inc ........ 913-381-7557 
MI livonia, Electronic Salesmasters ...... 600-321-1846 
MO Maryland Heights, Ensco-Rep Inc .... ' 314-423-3935 
NJ Cherry Hill, Trinkle Sales Inc. "',, .. ,. 609-795-4200 
NM Alburquerque, Elec-Com Assocs. ..... 505-898-6101 
NY Hempstead, Kahgan SIs. ' ....... " .. ,' 518-538-2300 
NY Kingston, R. P. Kennedy Co., Inc. ., .. ,. 914-878-2700 
NY Rochester, R P. Kennedy Co. Inc, .". 716-271-6322 
NC Cary, Montgomery Mktg.lnc. .......... 919-467-6319 
OH Beachwood, Electronic Salesmasters 

....... , ............................... 216-831-9555 
OR Beaverton, N. R Schultz Co. ....... ,.. 503-643-1644 
PA Allentown, Trinkle SIs. Inc. ............ 600-257-8210 
TX Dallas, Design Mktg. Inc, .,.,',.,.,"" 214-680-9767 
TX Irving, Design Mktg, .............. 214-255-2110 
TX Round Rock, Design Mktg. ....... 512-255-9686 
WA Bellevue, N. R. Schultz Co .. ,..... 206-454-0300 
WI Brooklield, The John G. Twist Co ...... 414-782-2670 

R. C. ELCTRNS. ING., 5386 Hollister Ave. Santa Barbara, 
CA 93111, Tel:,805-964-670e, Telex: 295281; EmpL: 10; 
Sls.,Mgr" Chao-Sun Pang; Dist. Mgr" Chao-Sun Pang 

RCI/OAT A, 1992 Lakewood Rd., Toms River, NJ 08753, Tel: 
201-341-8361; Empl.: 15; Sis. Mgr: Robert Fierro 

RCL ELECTRONICS, INC., 195 McGregor St., 
Manchester, NH 03102, Tel: 603-627-3831, TWX: 710· 
220-1876; FSC No,: 01686; Empl.: 300 ... A.1936-1941 

SHALLCROSS, INC., u.s. 70 Eas~ Smithfield, NC 27577, 
Tel: 919-934-5181, TWX: 510-939-1463; FSC No.: 54294; 
Empl.: 150 ....... : ........................ A.1936-1941 

Local Sales Offices & Reps 
NM Albuqerque, Nelco, Inc. 
NY Buffalo, Quality Comps. , .. 
OK Tulsa, Genzel 
TX Arlington, Procornp .................. . 
Can Kanata, Ont, Gidden/Morton Assocs. ' 

Local Distributors 

505-292-3657 
718-837-5430 
918-622-7744 
817-640-4336 

418-671-8111 

CA Chatsworth, TTl ... 818-709-1010 
CA San Jose, Shelley Elctrns. .., ......... , 408-942-9111 
IN Indianapolis, Classic Comps. . 317-872-4777 
MA Burlington, TlC ....................... 617-273-0140 
MI Grand Rapids, S-F Elctrn. Supp ....... 616-459-0216 
NY Bohemia, Shelley Elctrns. .' ............ 516-567-7751 
PA Norristown, Century Elctrn Comps. ... 215-631-5400 
Can Scarborough, Ont., Carsten Elctrns. .., 416-495-9999 

RCl-Shallcross Local SIs. OIls. & Reps, 
Al Huntsville, CSR Elctms ................ '205-533-2444 
AZ Phoenix, 18DS ........................ 602-971-6250 

CA 
CA 
CO 
CT 
Fl 
FL 
FL 
Fl 
FL 
GA 
IL 
IA 
MD 
MA 
MI 
MN 
MO 
MO 
MO 
NE 
NJ 
NY 
NY 
NY 
NY 
NC 
OH 
OH 
OH 
OH 
OR 
OR 
,OR 
PA 
SC 
UT 
WA 

Chatsworth, WCV Co. .............. .. 818-700-0933 
Palo Alto, Mollard Mktg. ............... 415-961-0456 
Denver, Eicom ........................ 303-337-2300 
North Haven, K~ehen & Kutchen . • . .. 203-239-0212 

Ft Lauderdale, AMP Assocs. .•...•.... 305-565-0056 
longwood, AMP Assocs. ...... . . . . . .. 305-669-6831 
Merritt Island, APM Assocs. ........... 305-453-4322 
Tampa, AMP Asaocs. ................. 813-888-2457 
DunWOPdy, CSR Elctms. .............. 404-396-3720 
Schaumburg, Gassner & Clark ........ :112-882-8608 
Cedar Rapids, Lorenz SIs. ............ 319-377-4686 
Columbia, Delta III Asaocs ............. 301-730-4700 
Burlington, Kitchen & Kutchen ........ 617-229-2660 
Livonia, Luebbe SIs. Co. .. ............ 313-477-3131 
Minneapolis, Elec. Camp. Sis. ......... 612-933-2594 

Grandview, Harris/Hanson Co. ...... . 
St. LOUis, Harris/Hanson Co .......... . 
lincoln, Lorenz SIs. C9. .. ............ . 
Marllon, BGR ASSOCs. .............. : . 

Buffalo, Quality Comps. .............. . 
Manlius, Quality Comps. ............. . 
Melville, Corntronic Assocs. ...•....... 
Raleigh, CSR Elctrns. .. .............. . 
CinCinnati, Luebbe Sis. Co. 
Cleveland, Luebbe Sis. Co. . ......... . 
Columbus, Luebbe SIs. Co. . ......... . 
Dayton, Luebbe Sis. Co. .. ........... . 

816-763-6200 
312-432-3611 
402-475-4660 
609-983-1020 

718-837-5430 
315-682-8885 
516-249-0505 
919-878-9200 
513-891-5770 
216-333-0425 
614-431-0474 
513-294-0426 

Portland, James J. Backer Co. ........ 503-297-8744 
Salem, James J. Backer Co. .......... 503-362-0717 
Pittsburgh, Luebbe SIs. Co ............ 412-931-0414' 
Taylors, CSR Elctrns. ...... , ... , ...... 803-292-2292 
SaR Lake City, Eicom ................. 801-532-7940 
Seattle, James J. Backer Co. .......... 206-285-1300 

RCl-Shalicross Local Distributors 
AZ Phoenix, m .......................... 602-966-1616 
AZ Tempe, Shelley Elctms ................ 602-894-2058 
CA Chatsworth, Shetlay Elctms ........... 818-998-3333 

'CA Fountain Vallay, Components Ctr. ..... 714-979-Q433 
CA San Diego, Shelley Elctrns. ........ , .. 619-453-7133 
CA San Jose, T.T.!. ....................... 408-943-9155 
CO Boulder, Shelley Elctms. .............. 303-442-2718 
CT Stratford, Utronics .................... 203-378-4201 
Fl ' Ft lauderdale, Dieleo ................. 305-973-8700 
Fl Orlando, TTl .................... ~..... 305-859-1000 
Fl Tampa, Impala Elctrns. ............... 813-885-4747 
IL Melrose Park, BeHord Elctrna ......... 312-865-2400 
IL Northbrook, Classic Comps. . ...... ,.. 312-272-9650 
CT Harnden, Almo Elctrns. ................ 203-286,6556 
MD Columbia, Aztech Elclrns. ............. 301-995-1760 
Fl Tampa, Shelley Elctms. ..... '.. .. .. .... 813-864-0946 
MA Woburn, TTl .......................... 617-938-8800 
MA Billerica, A. W. Mayer Co. ............. 617-229-2255 
NY Bohemia, TTl ......................... 516-567-1500 
NY Farmingdale, Command Elctrns. ...... 516-293-1212 
NY Hauppauge, Jaco Elctrns. ............. 516-273-5500 
MN Minneapolis, Aerospace Computer Supp . 

.. , ......... , .......................... 612-864-4725 
NY Rochester, Simeona .................. 716-328-3230 
NY Rome, Rome Elctms. .............. ... 315-337-4500 
NC Raleigh, Resco-Raleigh ............... 919-781-5700 
OH Dayton, Stotts Friedman .. , ........... 513-298-5555 
OH Englewood, Argent Inds ............... 513-838-8633 
OH Solon, REH-Electra ................... 218-248-1636 
OK Tulsa, Anair ........................... 918-252-5781 
PA McKean, Advacom ................... 814-476-7774 
PA McKeesport, Barno Radio ............. 412-751-5966 
PA Pittsburgh, Aldertronics ....... : ....... 412-821-5565 
NY Rockville Center, Milano Bros. IntI. .... 516-764-2200 
TX Ft Worth, TTl ......................... 817-831-0441 

,TX Houston, ARair ........................ 713-462-3029 
TX Richardson, Altair ..................... 214-231-5166 ' 
WA Bellevue, Aimee Elctms, .............. 206-643-9992 
WI New Berlin, Classic Comps. ............. 414-788-5300 

A-COLUMBIA PRODS. CO, INC. 2008 St'Johns ~ve., 
Highland Park, IL60035, Tel: 312-432-7915; EmpL: 20 

ROF CORPORATION, 23 Elm Ave., Hudson, NH 03Q51, 
Tel: 603-882-5195, TWX: 710-228-1882; Empl: 120; Sis. 
Mgr: Arthur Di Venuli 

RDI/REED DEVICES, INC., 525 Randy Rd., Carol 
Stream, 1l60188, Tel: 312-682-4100, TWX: 910-252-2118; 
FSC No.: 53337; Empl.: 85; SIs. Mgr: H. J. Roeser 
......................... , ................. C.1498-1501 

Local Sales Offices & Reps 
AL Huntsville, Alpha ...................... 205-533-0766 
AZ Phoenix, Augat Sis. ................... 602-224-0950 
CA Los Angeles, Wiley Co ................ 213-666-161 i 
CA San Diego, Wiley Co. ................. 619-571-2881 
CA Sunnyvale, Schwerinl Merrill .......... 408-735-7900 
CO Denver, Augat SIs. .................... 303-757-2100 

RDI/RE 
Fl Ftlauderdale, APM Assoc. ........... 305-565-0056 
Fl longwood, APM Assoc. ............... 305-869-6831 
Fl Tampa, APM Assoc. .................. 813-886-2457 
GA Atlanta, Alpha .... .. .. .. .. .. .. .. .. .... 404-491-9430 
IL Glen Ellyn, Rockford Controls ......... 312-469-6016 
IN Indianapolis, Rockford Controls ....... 317-248-2518 
IA Davenport, Ensco-Rep., Inc. ,.......... 319-386-6600 
KS, Overland Park, Ensco-Rep., Inc ........ 913-381-7557 
KS Wichita, Ensco-Rep., Inc. .............. 316-683-1070 
MA Norwood, Augat Sis ................... 612-792-3164 
MI Nov~ Lektronics .... .. .. .. .. .. .. .. .... 313-349-3304 
MN Minneapolis, HMR .................... 612-831-7400 
MO Maryland HIs., Ensco-Rep., Inc. .. . . . .. 314-423-3935 
NJ Pitman, Colrud Corp. .................. 609-589-5866 
NY Commack, Augat Metro ............... 516-864-3811 
NY Farmingdale, Augat Metro ............ 516-753-0012 
NY Rochester, H.C. Johnson ............. 716-586-0777 
NC Kernersville, Wallace Elctm. ........... 919-996-2742 
OH Columbus, KW. EIec. SIs. ............. 614-868-0483 
OH Dayton, K W EIctm. Sis. ............... 513-890-2150 
OH Shaker HIs., KW. EIec. Sis. ............ 216-491-9177 
OR Portland, Augat Sis. ................... 503-253-7172 
PA Allison Park, KW. Elec. Sis. , .......... 412-487-4300 
TN MemphiS, Glen Wh~e ................. 901-761-5941 
TN Oak Ridge, Alpha Mktg. ............... 615-482-4681 
TX Dallas, Augat Sis. ..................... 214-788-4211 
TX Georgetown, Augat SIs. ............... 512-479-9447 
TX Houston, Augat Sis. ................... 713-495-3100 
VA Reston, Colrud Corp .................. 703-620-6612 
WA Augat Sis ............................. 206-455-2846 
WI Westbend, Rockford Controls ......... 800-323-1042 

Local Distributors 
AZ Phoenix, Dalis .................... ,... 602-275-2885 
AZ Phoenix, Tri-Tek ...................... 602-995-9352 
AZ Tempe, Time Elctms. ................. 602-967-2000 
AZ Tucson, Inland Elec. Supp. ............ 602-889-5301 
AR little Rock, CarRon-Bates ............. 501-562-9100 
CA Anaheim, Time Elctrns. ............... 714-937-0911 
CA Bel~ Lodan Elctms. ............... 415-592-4600 
CA Buena Park, Control Des. ............. 714-521-5040 
CA Chatsworth, Time Elctms. ............. 818-998-7200 
CA Frernon~ Term. Sis. ............... : ... 41'5-656-7722 
CA Gardena, Calif. Switch & Signal ....... 213-538-9830 
CA los Angeles, Elec. Switches . c ........ 213-860-1310 
CA San Carlos, Control Des. .............. 415-592-4608 
CA San Diego, Deco Elctms. 
CA San Diego, Time Elctms. ........ 619-586-1331 

,.~ 
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RDlYRE 
·CA San Jose, Con Parts ................. 408-26a-9521 
CA San Jose, Rose Elee. ................. 408-263-9100 
'CA·Sairta Monica,Master Distr .. , .. : ...... 213-452-1229 
CA. Sunnyvale, lime Elctms. ...•....•..... 408-734-9888 
·CA Torrance, Time Elclms. ...... ; ....... ". 213-320-0880 
CO Denver, CSID .... , .......... ;. ..... .... 303-292-9594 
CO EngleWood, Ind[ Elctms. .. ;; ......•.... 303-69+~ 
CO Englewood, Time Elctms.. .............. 303-850-7701 
CT Ches/)ire, lime ElclmS. . ••.. ; . . . . . • • •. ~03-211-32OO 
CT Stratford, Utronic .. .... .. .. ..... .. . ..... 203-378-4201 
Fl: -Fl Lauderdale, Comp. Dial ........... 305-971-4950 
FL Ft. Lauderdale, lime Elctrns. ........... 305-974-4800 
FL Largo, Lodan Elclms. ............... ;. 813-595-5811 
FL' Orlando, Time Elctrns. ..: ... '.' . . . . . . .. 305-e41-6565 
GA Allanta, Elclrl. Comrol Prod ........... : 404-455-1216 
GA Atlanta, lime Elctms. .. ................ 404-351-3545 
GA Norcross, Comp. Oist. ......... ,'....... 404-441-3320 
GA Stone Mountain, Control Des. ••....... 404-979-3500 
I~ Addison, ~ectro Comps. ......... '.' :.. 312-543-1680 
'IL Arlingtqn Heights, Lo Dan Elctms. .;: ... 312-398-5311 
JL ChicagO, Otto Frankenbush .......... ;. 312-647.0755 
IL G~noa,ContrOI Des. ............... ... 815:-784-651 $ 
IL Oak Park, Newark EIctrns. ...... ,.,,,. 3J2-S.24-1800 
IL Peoria, KlaUs Radio .. .. . • .. . .. .. ..... 309-691-4840 
IL Rocklord, Mid-West Assoc. ... .. .. • ... 815-962-6036 
IN Fl Wayne, Graham Elee .......... :.... ;218-423-3422 
IN indianaPolis, Comrol Des. ............. 317-788-4559 
IA Cedar,Rapids. Deeco ................. 319-365-7551 
IA Markin, Control Des. .................. 319-373-2923 
KY Louisville, P. L .Burks Co. ................ 502,589-3960 
LA Lafayette, Ralph's Indl. Elee. ....... ,.. 318-234-4507 
LA New Orleans, Southern Radio Supp. .. 504-524-2343 
LA New Orleans,wni. Ii Allen Supp. ..... 800-535-9593 
MD Beltsville, Treel<o SIs. .•. : .............. 301-937-8260 
MA BUrlington, QPl Elee. Dial ......... , .. 617-229-2424 
MA Middleboro, Glynn EIee. ....... ,' ......... 61(-947-4262 
MI . Farmington Hills, Advent EIctr(lS. ...... 313-477-1650 
MI Southfield, Michigan Lectrols ... ' ...... ·313-353-1350 
MN BlOomington, Time EIctrns. ..•........• 612-944-9192 
MN Minneapolis, Aero-Space Computer Supp. 

.... , ...................... , ........... 612-884-4725 
MN Minneapofis, Control Des. ............. 612-721-1628 
MN Minneapelis, Newark·EIee. .......... • ... 612-331-6350 
MO Sl Louis, Control Des. ................ 314-428-3150 
MO Sl Louis, Ofive IndL ... :................ 314-426-4500 
MO Sl Louis, Time Elctrns. ....... " .. . ... 314-391-6444. 
NE Lincoln, Scott Elclm, ..............•... 402-468-8221 , 
NJ Fairlawn, Relay Specialties ........... 201-797-3313 

REDI.NGTON 
AUTHORIZED MASTER 

DISTRiBUTOR 

~ 
ELECTRIC SWITCHES 

IKCO·B·POB·ATBD 

2478 fllt. Dr, /.0$ Ancel", Callfon'la 90039 

213-680-1110 
CALL, TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: ~252:-4640 

TWX 910-321-2971 

~, 
.~ 

Manufacture ... and Sales Offices Directory 
NJ Jersey City, CUny & Gelber ......•...• 201-653.022;2 
NY Buffalo, Summit ...................... 718-884-3450 
NY LynbrOOk, Peerless Radio ............. 518-593-2121 
NY Ml VIimon, OAR Ind/. Elee. Sis. ••...•• 914-699-2224 
NY Rochaster, R Baker EIctrns. .......... 718-588-9164 
NY Rochester, Summft EIcIms. ........... 718-334-8110 
NC Chartotte, Control Des. ....... :........ 704-588-4410 
NC RlIIeigh; Southeastern Radio .......... 919-828-2311 
NC 'lliinslon,Saiern, Kirkman Elctms.. Inc. . 

............. : ......................... 919-722-9131 
OH' Akron, Akron Elctm. ................... 218-7t'l2-a818 
OH Cincinriati; URI'EIctrns. ................ 613-761-4030 
OH COlumbus,~Mklg.Co ........... 614-.299-4161 
.OH Columbus, Elm Equip. Co. ... ,.;,..... .614-238-0688 
ciH Dayton, ESCO .............. , ......... 5i3-228-1133 
OH . Dayton, Scott&-Friedman Co.. .......... 513-299-5555 
OH Sof9n, Repco ...... ' ............. , ...... 218-248-8900. 
OH Warren, Rem EIcIrn Supp. ........... , 218-373-1300 
~ WickHffe, Gateway Megatech c.. • • • • • •• 218-944-8565 
OK Tulsa. Radio ............. :.' ........... 918-5.87-9123 
OR Lake Oswego, Rose EIcIrn ........... 503-63s-a823 
OR Portland, Platt EIec. Supp. ......... , .... 503-228-3121 
OF! PortIIln9. Radar ....................... 503-232-3404 
OR Portland. lime Elctms. .................. 503-684-3180 
OR Tigard. Moore EIclmS. .......... , ..... 503-684-3100 
PA Broomall, lime Elclms. ................ 215-359-1200 
PA Malvern, COntrol Des. ................. 215-29&:0150 
PA McKean. Advacom ................... 814-476'7774 
PA Philadelphia, Phila. EIec. .. : ............ 215-568-7400 
SC GreMvllle, Emsco ...... , ..... , .. , .... 803-233-4121 
SC GreenvDle, Emsco 
TN Memphis, Brownell EI8ctro ............ 901-795-8487 
TX Dallas, Control Des. .... .. .. .. .. . .. ... 214-358-1441 
TX Dallas, Dallas Meter-Tech ............. 214-349-'6044 
TX Dallas, .lime Elclms. .................. 214-3a5.Q566 
TX Houston, Angie EIctrns. .. :.,.......... 713-659-6386 
TX Houston, Electronic Packaging.Corp. .. 713-447-5800 
UT Salt Lake City, Stuart Elclms. Supp. ." 801-468-8603. 
UT San Lake City, weStern Controls ...... 801-292-5900 
WA B!>Ilevue, lime Elclrns. .. .' ... , . .. . .... 208-641-3640 
WA Seattle, Pacific EIctrns. ................ 208-575-1050 
WA Sesttle, Platt EIee. Supp. . ...... ,...... 208-624-4063 
'iliA 'Seattle, Radar Elee. .............. , .... 208-~-2511 
WI Green Bay, A-A EIee. ..... , .. ... .. .... 4.14-499-0258 
WI New Berlin, Control Des. .............. 414-784-1015 
WI weSt AlUs, Marsh Elclms.· ...... :; .. , ... 414-475-6000 

EL, 

REACTEl, iNC. 687-0 Lofstrand La, Rockville, MD 20850, 
T.el: .301-279-5535; FSC No.: 60458; Empl.: 20; Sis. Mgr: 
D. E. Claycomb 

Local Sales Offices & Reps 
CA North Hollywood, Crown EIctrns. ...... 213-877-3550 
CA Sunnyvale, ESCO Assocs. ........... ; 408-745-1410 
VA Fairfax, Beacon North.. ..... ......... 703-591-1300 

REAl TIME; SVs., 152 S. MacQuesten Pkwy, Ml Vernon, 
NY 10550, Tel: 914-667-0425; Sis. Mgr: A Citrin 

.F:lEBLING PLASTICS CO. 1.50 Franklin Drive, WarrinQton 
100 Park, Warringlon, .PA 18976 . 

RECORDER SVS. DIV., See Golton !nels. Inc., 
Graphic Instrs. Di". 

RECOTON coRp., 48-23 Crane Sl,Long Island City, NY 
11101, TeJ: 718-392-6442, Telex: 236047 RCTN; e""L: 
150; SIs. Mgr: George calvi 

RECVCLENE PRODUCTS. 1910 Trade Zone, san Jose, 
CA 95131, Tel: 408-945-8600; FSC No.: 244960; SIs. 
Mgr:Mitch TUChman 

REDINGTON COUNTERS, 130 Addison Rd. WiOOsor, CT 
06095, Tel: 203:sa8-8205, Telex: 6411390 REDCO WSOR; 
Sis. Mgr" Alan Schoenhul; DIBt. MgT: George AngeIQvich 

REED SWITCH DEV. CO. INC. PO Box 1464;KE!mtilie, 
TX 78028, Tel: 512-896-4444; E"",,: 1 . 

RE~EL ClRCUITS"INC.. See Rei/Data 

REEvE ELECTRONICS, Mellish E Murray, 1720 W. 
Fulton Sl, Chicago, IL 60612, Tel: 312-670-0150; EmpI.: 25; 
SIs. Mgr: George EIJott 

REEVES-HOFFMAN 
Division, Dynamics Corporation 01 America 

REEVES-HOFFMAN DlV.400'W.North Sl, Carfisle,'PA 
17013, Tel: 717-243-5929, .TWX: 510-65C-3510; E""L: 
391; SIs. MgT: Daniel V. Kingery .......... A.1423-1427; 

Co1619-1621 

Local Saies Offices & Reps 
AZ Phoenix. Chaparral Elclms. . . . . . • . . . .. 602-252-0891 
CA Culver City, Westaironics ............. 213-641-4123 
CA Mountain View, Peninsul8 Teeh. Sis. .. 415-965-3636 
CO Boulder, R.G. Entprs. ......... : ...... >. 303-447-9211 
FL Apopka, G. F. Bohman Assocs: . .' .... ..305-888-1882 
)0 Boise; IlL R Schultz ................... 208-377-8686 
IL ChicaQo, ESCO AsSocs. .............. '312-76,3-0800 
MD Behimore, R ~ Wafer Assocs. ......... 301-744-1133 
MA Wakefield, H. JII\lP8 Co. ., .............. 617 .. 245-9359 
MN Minneapolis, I!)IL Elctms. ...... ,....... 612-571.QOOO 
NY Huntington, Cornpar N.Y. ,.. .. .. ... ... 518-423-5660 
NC Charlotte, JWL Assocs. ............... 704-541-5750 
OH Cincinnati. Tri-SIate Mktg. . '." .. ..... ... 513-761-7993 
OR Beaverton, N. R Schultz .............. 503-643-1644 
PA Hatboro, EIectrQ Rep J:ngrg. .. ~.. .. ... 215-674-4421 
TX Irving, Kite EIctrns. SIS. ................ 214-438-9338 
WA Bellevue, N. R Scllultz .,.. .... . . . . . . . .• 206-454-03O(j 
inti' CH, ZUrich, Kurt Hilt ................... (01) 51-21-21 
Inti FA, Orsay, CemiIronic ................. (6) 907-84-38 
Inti· FA, Paris, Takelec Alrtron," ............ (1) 534-75-35 
Inti GA, Munchen, Takelec Airtronic ....•.. (089) 594621 
InU IT, MilanO; Takelec Ailtionic ......•... (02) 73-80-641 
inti NL, Zoetenneer, Takelee' Airtronic .... (079) 31.01-00 
Can Ontario, RD. Assocs. ................ , 416-444.Q959 

REFAC ELCTRNS, CORP" P.O. Bo.x 809, Winsied; CT 
06098,Tel: 203-379-2731, TWX: 710-449-6464; f'SC 1\10.: 
28564; E""L: 80; SIs. Mgrc ChUCk AltsChul .. :. a.1091 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mklg. ......... 205-830-0498 
AZ Sea_Ie, Luscorilbe Engrg. .....•..• 602-!i49-9333 
CA campbel~ Luscombe Eilgrg. .. :....... 408-370-2020 
CA Pasadena, Luscombe Engrg.· .......... · 818-684-2000 
CA San Diego, Luscombe Engrg .......... 619-~ 
CO Boulder, Luscombe Engrg. . ....... ~ . " 303-772-3342 
CT Kensiilgton, Norman Stachelek Co. ... 203-828-6161 
FL .Clearwater, Dstrnec SIs. ............... 813-447"5192 
FL Fort Lauderdale, Delmac SIs. :. . . . . . .. 305-739-0016 
FL Orlando, Delmac Sis. .. .. .. .. .. . .. . ... 305-8!I8-4(l88 
Fl Palm Bay, Delmac SIS. ................ 605-724-6377 
GA NorcroSs, MontQOl'Tl8l'Y Mktg. ......... 404-447-6124 
IL Ml Prospect, InIetep ..... : ............ 312-577"6899 
MD Baltimore, Burgin-Kreh Assocs. ....... 301-265-8500 
MA 'Canton, New England EIcIrn SIS. .. _ .. ' 617-828-4635 
MI Madison Heights,.Pine SIs; ............ 313-539-0350 
MN MinneepoHs, Holmgren Assocs. ....... 612-788-7641 
MO Kansas City, 0e11tr0l't Co. .. . . . . . . . . . .. 818-436-6445 
MO Sl ~uiS, Delilron Co: ........ , .. ,; .... 31+Bs9-4779 
NJ EngleWood, Sprung/Nussbaum .... : .. 201-5!i9-5866 
NY E. Syracuse. N~ Co ............... 315-437-8343 
NY WilUarnsville, Nycom Go. . .......... ::,. 7) 8-633-9395 

.NC Cary, MontgQ(nery MkIg. .............. 919-467-6319 
OH CoIunibus, R: J. SIs., .................. 614-253-2898 
OR Beaverton, Luscombe Engrg. . . . . . . . .. 503-638-6664 
PA Norristown, Denco Data Equip. COrp. 

. . ............................. : .. . .. ... 215-630-8990 
TX Dallas, SW MkIg. .. .. .. .. .. .... .. .. ... 214-341-6631 
TX Houston, SW Mktg. .......... , ........ 713-864-6281 
VA Lynchburg, Burgin-Kreh Assocs. ...... 804-239-2826 
WI Milwaukee, Interep ................ ..... 414-774-1100 
Can Mississauga, On!, At:lIIancl!d Sis. Grp. 

.... : ................ \ ........... , ...... 418-677-8200 

Local Distributors 
CA Chatsworth, Anthem Elclms ...... : .... 818-700-1000 
CA· San Jose, Anthem EIctrns. . . . . . . . . . • . .. 408-948-8000 
CA Van Nuys, PaCific Switch Controls .•.. 213-873-4802 
CA Van Nuys, Patane Avionics ........... 818-988-4455 
CO. Denver, Integrjlled EIcIms. ............ 303-292-6121 
CT Hartford, AUantic Switcli Controls- .. , ... 203-527-7705 
FL Lakeland; Switch Controls, Inc., ......... 81.3-644-7564 
IL ~I Stream, Concetrix, Inc. ......... : 312-653-1460 
IL lioffman Estates, Intercomp, Inc.·. . • . . •. 3.12-843-2040 

.IL lombard, AM Elctms.: .. .. .. .. .. .. .. .. 3.12-932-51 SO 
IN In<ianapoNs, ~ent Elclms. .......... 317-872-4910 
MA Canton, Electronic Pkg. ............... 617-821-2111 
NE Li"90In, Scott EIcIrn; Supp. ............ 402-468-8221 
NH Nashua; AUantic Switch Co., Inc. '," .. 603-800-1971 
NJ Milford. Sintile Co.' .................. :: 201-996-4093 
NJ Ml LaureI..Ier$ey SWitch ... ~ ..... : .... 809-778-8190 
NJ Roeelle, Lectron Iods. ................. 201-245,5858 
NY Buffalo, Summit DislrS, '................ 718-884-3450 
NY Farmingdale, SAl ................. ..... 5160-293-2710 

Add Dept. EM to aqdress'totell them you saw it in EEM. EeM.1.9.8~ 



- -
Manufacturers and ·Sales Offices Directory REXNOR· 

NY Rochester, SUmmit 0Istrs. .. . . . • . • • . .. 71 &-334-811 0 
OH Cleveland, Pruilt Energy Sources ..... 216-566-1545 
OH Columbus, Ohloswilch, Inc. . . . . • . . . . •. 614-885-0319 
OR Beaverton, Hansen Elctms. Corp. ..... 503-842-4455 
PA Willow Grove, RESCO ................. 215-659-4440 
TX Houston, Electronic Pkg. .............. 713-447-5800 
Can Point Claire, Que., Future EIctms. ..... 514-694-7710 
Can Scarborough, Ont, carsten Elctms. ... 416-751-5095 

REGDON CORP_, 3713 Grand Blvd, BrookIield,ll 80513, 
Tel: 312-465-5152, 1WX: 910-691-2214; FSC No.: 27190; 
ErnpL: 65 .....................•............... :. 801475 

Local Sales Offices & Reps 
San carlos .........•............•.... 415-594-0700 

AL Decatur, Term Tech ..........•....... 205-350-0630 
CA Los AlIos, J. W. WilhoH ........ . . . . . .. 415-961-3880 
CA Vatencia, OJM E1ctms. ...........•.... 816-362-4309 
CT Woodbury, Mark-Rep Assocs. ......... 203-263-3047 
FL Maitland, EIR, Inc. •..................•. 305-66D-9600 
GA Atlanta, Tenn Tech ;.................. 404-622-5784 
IL Downers Grove, Rlchrnar Elect Corp. 

...........................•......•.... 312-966-0118 
IN Indianapols, Rlchrnar EIctms. ....•.... 317-846-6383 
MN Edina, T.H. Hanson & Co .............. 612~9960 
NH Plaistow, Mark-Rep Assocs. . . . . . . . . .. 603-382-9583 
NJ Florham Park, Varrelman-Gorman Co. ' 

. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 201-992-2505 
NY Binghamton, NHA .................... 607-754-3214 
NY Pittsford, NHA ............•........... 716-586-9002 
NC Raleigh, Tenn TeCh ..........•.....•.. 919-286-3610 
OH Cleveland, J. N. Bailey ................ 216-892-1,510 
OH Naw lebanon, J. N. Bailey ...•........ 513-687-1325 
PA Abington, Indl. Mktg. Specialists Co. ... 215-659-0444 
TN Chattanooga, Tenn Tech .............. 615-894-3012 
TX Austin, K & H Sales ................... 512-256-8841 
TX Plano, K& H Sales ................... 214-423-6520 
WI Butler, Richmar Elctrns. ............... 414-781-1730 

Local Distributors 
CA San Carlos, Logan EIctm. Supp.· . . . . . .. 415-594-0700. 
MA Lynn, Land Elctms. ................... 617-592-2220 
NJ Fairlawn, Relay Speciatties ........... 201-797-3313 

REGENCY SYSTEMS, INC, 3200 Farber Drive, 
Charnpaign,lL 61820, Tel: 217-396-8067, Telex: 27-0486; 
EmpL: 60; Sis. Mgr: Ken Perry, Dist. Mg,: Jill Koepke 

REGENT CONTROLS. 39 Fanny Sl, P.O. Box 767, 
SheHon, CT 06484-0767, Tel: 203-736-2924; Sis. Mg,: 
Wendell E. carroll 

REHLANDER ASSOCS" 11.8A Bridge Sl, Beverly, MA 
01915, Tel: 617-922-5961; Sis. Mg,: Michael Rehfender 
......•.........•... : ..............•...........•. 801213 

REICH ASSOCS.; At 4, Box 4620, Lakehills, TX 78063, Tel: 
512-751-3220, Telex: 358046; FSC No.: 55916; EmpL: 10; 
Sis. Mg,: W. Reich 

RE • INSTRUMENTS 
Electronics far Test and Communication 

RE INSTRUMENTS CORP_, 31029 Center Ridge Ad, 
Westlake, OH 44145, Tel: 216-871-7617, 1WX:.81D-427-
9257; EmgI.: 15; Sis. Mg': P. A. Bosworth .. " .. 001295 

REI SLS., 19525 Business Centre Dr., Northridge, CA 91324, 
Tel: 617-936-0900; Empl.: 5; Sis. Mgr: T. P. Fitzgerald 

RELATIONAL MEMORY SYS., 1650 Berryessa Rd, Ste. 
B, San Jose, CA 95133-1062, Tel: 406-729-3011, 8OD-446-
4880, 1WX: 910-379-0014; EJT4lI.: 10; Sis. Mg,: Jennifer 
Phipps . 

LAW, R. E.INSTRUMENT, INC. 7735 W. 1121h PL, Palos 
Hills, IL 60465, Tel: 312-974-4000; FSC No.: 6665-6695; 
Sis. Mgr: Harry Booth; Dis!. Mg': R. G.ene Law 

RELAY SERVICE CO., 1310 N. Pulaski Rd, Chicago, IL 
80651, Tel: 312-AL2-2700; EmpL: 30; Sis. Mg': Chas. H. 
Badger . 

RELAY SPECIALTIES, 1300 Plaza FId., Fair Lawn, NJ 
07410, Tel: 201-797-331'3,800-526-5376, Telex: 842751; 
Empl.: 46; Sis. Mg,: S. R. Gershberg' . 

Lrx;al Salas Offices & Reps 
CA Los Alamitos, The Rep House ..... . .. 213-598-3379 
CT Manchester, Vln-Tech, Inc. ............ 203-646-3007 
MD Baltimore, Com Tech Assocs. ......... 301-583-1993 
TX Dallas, Art Brawner & Assocs. 214-824-4013 

RELCO PRODS. 5594 E. Jefferson Ave., Denver, CO 
80237, Tel: 303-756-1143; FSC No.: 14454; Empl.: 7 

RelIABILITY, INC. 18400 Park Row, P.O. Box 218370, 
Houston, TX 77218, Tel: 713-492-0550, 1WX: 910-881-
1739; FSC No.: 54098; EmpL: 800; Sis. Mg': J. Marcussen 

RelIANCE CQMM/TEC, Reliance Electric. P. O. Box 
99502, Cleveland, OH 44199, Tel: BOD-245-4501, in OH 
BOD-245-4497 . 

RELIANCE elECTRIC CO. Mar1<eting Info Center, 
P.O. Box 99502, Cleveland, OH 44199, Tel: BOD-245-4501, 
BOD-245-4497 In Ohio 

RELIANCE FUSE, 2070 Maple Sl, Des Plaines. IL 60016, 
Tel: 312-299-2211, Telex: 726-453; FSC No.: 
72076;F15160E; E~.: 200 

For nearest sales office, phone l-BOD-245-4501 (in Ohio, 
1-600-245-4497) 

RELIANCE FUSE, Reliance Electric. P. O. Box 99502, 
Cleveland, OH 44199, Tel: 800-245-4501, in OH BOD-245-
4497 

RELIANCE PLASTICS & PACKAGING, 225 Belleville 
Ave, Bloomfield, NJ 07003, Tel: 201~746-2222; Ernpl.: 35; 
SIs. Mg,: Hale SmHh 

RELMS, See Relational Memory Systems, Inc. 

REPUBLIC ELCTRNS, CORP" 176 E. 7th Sl, Paterson, 
NJ 07524, Tel: 201-279-0300, TWX: 710-988-5906; FSC 
No.: 93958; Empl.: 125; SIs. Mg,: W. Eiseriberger 
.............•...............................•... A·1167 

Local Sales Offices & Reps 
CA Los Angeles, Corcoran Assocs. ....... 213-823-2425 
CA Sunnyvale, W. W. Posey Co ........... 406-746-0771 
CO Commerce CRY, Wiliams Assocs. ..... 303-289-5847 
FL Sunrise, Amold Milrot & Assoc. . . .. . .. 305-746-8446 
IL Chicago. Ropek, cahill & VogI ........ 312-631-0070 
IN Ft Wayne, Given Corp. ............... 219-432-5585 
IA Cedar Rapids, Ard Sales Co. .......... 319-393-6392 
MD Ellicott CRY, Nelson EI/:trns. ..•........ 301-747-7887 
MA Wafthan, Dattech SIs. Inc. .............. 617-894-4550. 
MN Edina, Grayden & Flenvner ........•.. 612-941-1120 
MO Grandviaw, R. R. Burton & Assocs. .... 816-763-5365 
MO Marylalid Hgts.,R. R. Burton & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 314-434-1678 
NJ Hasbrouck Hgts., Camp-TeCh SIs. .... 201-286-7400 
NY Uverpoo( Precision SIs. . . . . . . . . . . . . .. 315-451-3460 
NY New Hyde Park, Comp-Tech SIs. ..... 516-593-2628 
NY Pittsford, Precision SIs. . . . . . . . . . . . . . .. 716-381-2620 
NY Pleasar\! Valley, Precision SIs. ........ 914-835-3233 
NC Cherlotte, Jake Rudisill Assocs. ....... 704-377-6901 
OH Columbus, Tom Mulligan & Assocs. .. 614-457-2242 
OK Tulsa, 'Hugh J. Daly Co ................ 916-627-4159 
PA Lancaster, ElectrQ'Rep. ............... 717-299-5877 
TX lewisville, Marathon Assocs. .. .. . . . .. 214-436-8882 
WA Lynnwood, Blum & ~ ........... 206-777-6656 

Local OistributOls . 
CA San FemandO, Pete" Elctrns. .......... 21,3-365-9841 

.REMEE PRODS. CORP. 41 Bridge' Sl, Florida, NY 10921, INJl Skokie, Kellner Elctms. ............... 312"677-1120 
Perth Amboy, Metuchen Capacitors ... 201-442-0500 

Tel: 914-651-4431, Telex: 64-6715; Empt.: 135; SIs. Mg,: .NY Hauppauge, Semi Cap Elctrns ......... 516-582-4400 
Ken Pimental; Oist. My,: Ken Pimerttal 

REMEX CAM OPERATIONS, Ex-Cell-o Corporation, 
1230 S. Lewis Street, Anaheim, CA 92805, Tel: 714-535-
4160, Telex: 183-040; Empt.: 105; Sis. Mg,: Stan ViIt; pis!. 
Mg,: Stan Vilt 

RENAISSANCE MARKETING, INC., 463 Union Ave, 
Westbury, NY 11590, Tel: 516-271-2399 

RENBRANDT, INC. 6 ParmeleeSL, Boston, MA 02118, Tel: 
617-445-8910; FSC No.: 99934; EmpL: 25; Sis. Mg,: M 
Rogers 

RENCO, 26 Coromar Dr. Goleta, CA 93017-3094, Tel: 605-
966-1525, 1WX: 910-334-11,80; FSC No:: 34479; Empt.: 
170; Sis. Mgr.: Larry Wade ..... B~1824-1825; 001131 

Local Sales Offices & Reps 
CA Garden Grove, Advanced DigHal Group, Inc. 

· . . • . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-596-9645 
CA Westlake Village, Electro-Crafl Corp. ., 816-889-3631 
CO Englewood, Electro-Craft Corp./RENCO 

........................................ 30~762-1754 
GA Marietta, Electro-Craft Corp.lRENCO 

......•........•....................... 404-971-2669 
Il Palatine, Electro-Craft Corp.lAENCO 

....................................... 312-991-4570 
NH Salem, Electro-Craft Corp.lRENCO ... 603-893-5552 
NJ Cherry HiI( Eleclro-Craft Corp.lRENCO 

· ...... : .................... '. . . . . . . . . .. 609-662-0555 
NY Buffalo, Ross Equip. eo. Inc. .......... 716-634-0990 
NY Elmira, Ross Equip. Co., Inc ........... 607-734-4175 
NY Rochester, Ross Equip. Co, Inc. ...... 716-271-5660 
NY Syracuse, Ross Equip. Co., Inc. ....... 315-463-6691 
OH Cincinnati, Electro-Crafl Corp./AENCO 

· .•..•............•.................... 513-474-4171 
WA Bellevue, siNeo Engrg. ................. 206-844-2725 
can Edmonton, Alb., Hank Mottle Mklg., Ud 

....••................................. 403-468-1292 

RENCO ELCTRNS:, 60 Jelryn Blvd., e.: DEier Park, NY 
11729, Tel: 516-586-5566 •.. A.1274-1276,2268-2269 

Toll-Free Engineering HOt Line 60D-645-5828, in NY State 
516-586-5566 

REPCO, 2421 N. Orange Blossorfl Trail, Box 7065, Orlando, 
FL 32854, Tel: 305-843-8484, Telex: 56-6536 

REPRODUCTION TECHNOLOGIES INC., Dept. EM, 
P.O. Box 815, Bristo( IN 46507-0518, Tel: 219-848-5233, 
219-846-5333; EmpL: 8 ............... " ......... 001034 

Local Salas Offices & Reps 
GA Chamblee, Secom Sys. .•.........•... 404-455-0672 
IN IndianapoHs, Carlton SecurHy Sys. .... 317-787-8545 
KY Louisville, Audio Mktg. Assocs. ........ 502-935-2580 
MA Falmouth Heights, R J C Assocs. ..... 617-54D-6832 
MI Feffidale, Shalco ............. . . . . . . .. 313-547-4771 
MN Minneapolis, KODO Assocs. ;......... 612-881-1255 
OH Brecksville, Audio Mktg. AssocS. ...... 216-526-2426 
OH North canlon, Audio Mktg. Assocs. ... 216-499-1172 

REPUBLIC ELECTRONICS CO. 575 Broad Hollow Rd, 
Melville, NY 11747, Tel: 516-249-1414, Telex: 96-1460; 
FSC No.: 95750; EJT4lI.: 125; Sis. Mg': WilUarn Shaver 

REPUBLIC PACKAGING CORP •. 9160 S. Green SL, 
Chicago, IL 80620, Tel: 312-233-6530, Telex: 25-4621; 
Sis. Mg': Hal Grossrnen; Dis!. Mg': Herb Fasth 

RESDEL ENGRG. 300 e. Live Oak Ave, Arcadia, CA 
91006, Tel: 213-884-2600, TWX: 910-582-3219; EJT4lI.: 
170 

RESEARCH, INC, Box 24064, MinneapoUs, MN 55424, Tel: 
612-941-3300, Telex: ?9-0502; Empt.: 250; Sis. Mgr: Brian 
Callahan 

RESEARCH PRODS., 1015 E Washington Ave., Madison, 
WI 53701, Tel: 608-257-8801, 1WX: 910-286,2781 

RESISTANCE TECHNOLOGY INC. 1260 Rad Fox Ad., 
SL Pau( MN 55112, Tel: 612:.a36-9770; Sis. Mg': Michael 
Geraci; Oist. Mg,: Michael.Geraci 

RESISTORS; INC., 5226 W. 26th St, Chicago, IL 60650, 
Tel.: 312-652-7555; Empl.: 50 ............ : ........ A.1942 

Local SaleS Offices & Reps 
CT Plantsville, Parnatics Co. . ............ : 203-626-9343 
IL Arlington Hgts., Resistance Specialists 

....................................... 312-259-6571 
IA Cedar Rapids, J.R. SIs. Engrg. .:....... 319-393-2232 
MI Lathrup Village, R.C. Nordstrom & CO. .. ' 

....................................... 31.3-559-7373 
NY Naw York C"y, Symc," Assocs. ..... ;.'212-757-3638 
OH Wickliffe, WJ. Brauer & Assocs. ....... '216-943-0601 
WI Milwaukee, Honkamp Sis. Co. . ......... 414-463-2530 

RES-NET, 110 Aoute 10, Whippany, NJ 07961, Tel; 201-
887-2260, out of state BOD-526-Q704; FSC No.: 55 877; 
EmpL: 42; Sis. Mg': David Beck . " ....... ;" ..... A.1943 

Local Sales Offices & Reps 
CA Palo Atto, Mollard Mktg. ............... 415-961-0456 
MA Waftham. Dynasel ASSocs ............. 617-890-6777, 

Local Distributors 
NJ Whippany, ADI American Distributors Inc. 

....................................... 201-426-0510 

REVERE CORP. OF AMER, 845' N. Colony Rd., 
Wallingford, CT 06492, Tel: 203-269-7701, Telex: 96-3482, 
1WX: 71D-476-3197; Empl.: 389; Sis. Mg': R. Paukstys 

REXNORD CHEMICAL PRODS. INC., 6120 E. 58th Ave., 
Commerce CRY, CO 80022, Tel: 303-289-5651, Telex: 45-
0331; SIs. Mg': Michael P. Manegold 

Local Sales Offices & Reps 
CA Glendora, Aexnord Chen'l Prods. ..... 818-963-1109 

FL' S~~h .M.",:,~.IS.I~.~.J~~~ .R~.I~. ~s.~: 305-777-5952 
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REXNOR Manufacturers and Sales Offices Directory 
IL NorIhfleld, Special Elec. ....•...•••.... 312-446-51 j 3 
MI Roseville, Speciai Elec. Co. •.....•.... BO().558-0804. 
MN Excelsior, JPM Assocs. ............... 612-474-3408 
MO St Louis, Special Elec. Co ............. 314-962-1150 
OH Cleveland, Special Elec. Co. ...... c.... 216-441-5244 
PA Doylestown, Rexnord Chern Prods. ... 215-348-2'147 
RI . Lincoln, Special Elec. Co. ..•.....•.... 401-727-1136 
WI· Milwaukee, Specialli'lec. Co. .... '~ .•..• 414-:383-8370 

RFD, INC., 5024 Nassau Sl, Tampa, FL 33607, Tel: 81.3-872-
'1502,:rWX: 810-876-9146; SIs. Mgr: Thomas W. Facer 

RFI CORPORATION, 100 E. Pine Airs Dr., Bay Shore, NY 
11706, Tel: 516-231-BjIOO, TWX: 510-227-6233; FSC No,: 
1361.9;15733; Ernpl.: 250; Sis. Mg,: Robert FitZpatrick 
••••••.••••• , •••••••••••••••••••• c ••••••••••••.•• A~1629 

Local SaleS Officfi8 & Reps 
AL Huntsville, Murcota Corp. ,............ 205-539-'8476 
AZ Scottsdale, Wilfiarns-Assocs. .......... 602-947-4297 
CA Monterey Park, M.W. Riedel Co. ....... 213-283-7694 
CA MoI)ntain VteN, Peninsula Tech. Sis ... 41·5-965-3636 
CO· Denver, Wilfiams-Assocs. .............. 303-373-4730 
oFt St Petersburg, Tech-R9p Assocs. ., .. .. 813,5.77-2779 
IL North Riverside,J. Popp SIs. .......... 312-447-6124 
IN FL Wayne, Denton Mktg., Inc. : .......... 219-'627-5515 
IA Davenport, Ensco-Rep ................ 319-'366-6600 
KS Overland Park, Ensco-Rep ............ 91:J,381-7557 
MD Rockville, Mechtronics SIs.' ........ :. .. 301-340-2130 
MO St Louis, Ensco-Rep .............. ... 314-423,393& 
NH Hudson, EMC SIs., Inc. ................ 603-88D-3671 
NJ Cherry HiI~ H.J. White Co. ............. 609-'428-4544 
NM Albuquerque, Williams-AssOcs. .. .. ... 505-255-1638 
NY Great Neck, Trionic Assocs. ........... 516-466-2300 
NC Winston-Salem, Murcota Corp. ........ 919-'722-9445 
PA McKean, Ecco Elctrn. Sis. ............. 814-476-1376 
TX G8rtand, McBride Sci. Sis. ." ....... :'. ZI4-494-pOOO 
WA Seattle, Granville Gillelle AsSocs. ..... 206-~3344 

RICHARD HIRSCHMANN OF AMERICAN, See 
Hirschmann 

RICHARD-LEE CO, Box 724, New Providence, NJ 07974, 
Tel: 201-276-0710; EmpL: 8 

RICHARDS, ARKLAY S., CO, INC. 72 Winchester Sl, 
Newlon Highlands, MA 02161-1793, Tel: 617-527-1512; 
SIs. Mgr: L K RicharclS . 

RICHCO PLASTIC CO, 5825 N. Tripp Ave., Chicago, IL 
60646, Tel: 312-539-'4080, TWX: 910-221-1938; FSC No.: 
06915; Ernpl: 250; Sis. Mg,; Craig Richardson; Disl. Mg,: 
Ted Pavoris 

RI/CONTROL SYSTEMS, ResearCh, Inc., P.O. Box 
24064, Minneapolis, MN55424, Tel: 612-941-3300, Telex: 
29-'0502;Empl.: 260; SIs. Mgr: Brian Callahan 

RIDGE TOOL' CO, Sub. Emerson Elec. Co. 400 Clark 
St, Elyria, OH 44036, Tel: 216-323-5581, Telex: 0243420 

... FA 
RIFA, INC., Greenwich 00. Pk. 3, P.O. Box 311 0, GreenWich, 
. cr 01;1636-3'110,' Tel: 203-625:7300, Telex: 221976 

ERlANUR ................................ 0.1810-1811 

Local Sales Offices & Reps 
CA Cupertino, Pacific Elctrns., Inc. ...... .. 408-733-9920 
FL St Petersburg, Tech-Rep Assocs.; Inc. 

. .. . . .. . .. . . . . . . . . . . . .. . ... .. . . . . ... . .. 813-577-2779 
IL Elk Grove Village; Carlson.Elctrns. SIs. . 

....................................... 312-956-8240 
RFL INos.. A Dowty Grp. CoJComms. Diy, Powerville, MD 

Rd. Boonton, NJ 07005, Tel: 201-334-3100, TWX: 710-
Glen Burnie, Macrotech Assocs., LId. , .. 
....................................... 301-437,5588 

987-8352; FSC No.: 49673; EmpL:-300 

RFL INDS, A Dowty Grp.cO.llnstr. Diy:. Powervilie Rd. 
Boonton, NJ 07005, Tel: 201-334-3100, TWX: 710-987-
8352; FSC No.: 49673; Empl.; 300 

RFL INDS., Therrnoconlrol Diy. w. Prospect Sl,Box 250, 
Brandon, vr 05733, Tel: 802-241-6811. TWX: 710-987-
8352; Empl.: 350; Sis. Mg,: Bob Berman; Disl. Mg': Bob 
Berman 

RF MONOLITHICS; . INC. 4441 Sigma Rd., Dallas, Tic 
.75234, Tel: 214-233-2903, TWX: 91Q..88Q-5474; Empl.: 90; 
Sis. Mgr: William spurgeon' . 

RF POWER LABS, INC. 21820 87th S. E., Woodinville, WA 
98072, Tel: 206-481-8833, Telex: 32-1042: FSC No.: 
057143; Empl.: 17; Sis. Mg,: Greg Cook 

AHG ELECTRONICS LAB., INC., 161 E.lndu~ Cl, Deer 
Park, NY 11729, Tel: 516-242-1100, TWX: 510-227-6083; 
Ernpl.: 180: SIB. Mgr: Martin D. Markson 

RHINO SALES CORP, 620 Andrews Ave., P.O. Box 367, 
Kewanee, IL 61443, Tel: 309-'853-4461 

RHOMBUS INDS.,.15801 Chemical Ln., Hun~ngton Sch., 
CA 92849-' 1595, Tel: 714-898-0960, 'TWX: 910-596-1826; 
Empl.: 60 ..... c ............................. A.1568-1573 

Local Sales Offices & Reps 
CA, Irvine, J. V. Earley & Assocs ........... 714-833-1808 
CA Redwood City, James S. Heaton Co ... 415-367-8000 

, CO Parker, A-5 Co ........................ 303-841-3651 
FL .' Coral Springs, MTS Assocs. . . . . . . . . .. 305-753-3830 
MA Malden,J.KAssocs.· ................. 61{-321.2922" 
NC- Cary, Engineering Dvcs ............... 919-'469-'9323 
TX Irving. space EIc1ms. ............•.... 214-251-3636 
PR Caquas, Arami Camacho ............ : 809-'743-0657 

Local Distributors 
AZ Phoenix, A-5 Co. .............. .. .. ... 602-943-3941 
WA Redmond,Compu-Rep ............... 206-788-3005 

RICHARD CALDWELL SOFTWARE, 1617 Whitton Ave., 
San Jose, CA 95116-2455, Tel: 408-251-3485 

NV Reno, Unitronics ...................... 702-825-1978 
NH Londonderry, Power Conversion Sys. 

. ............... :: ..................... 603-434-2370 
NJ MarRon, Naudain Assocs. ............. 609-'983-5300 
NJ Pariin, JMR Sis, Inc. .................. 201-254-8484 
NY East Setauket JMR .. SIs, Inc. .......... 516-689-'8871 
TX AUstin, Tesco, Inc. .. .... .. . .. .. .. . .... 512-834-8374 
TX Garland, Tesco,lnc. .................. 214-681-1376 
WI Milwaukee, Carlson Elctms., Sis ....... 414-476-2790 
Can Calgary, Alb., Deskin SIs. .............. 403-466-2106 
Can Edmonton, Alb. Deskin Sis. ............ 403-466-2~ 06 
Can Markhm:n, Ont, Deskin SIs. ..... : ...... 416-475-1412 
Can Montreal,aue., Deskin.SIs.·,; .. " ...... 514-331-2860 
Can Ottawa, Ont, Deski(l SIs. ................ 613-729-'1099' 
Can .vancouver,~C, Deskin Sis. ........... 604-273-4983 
Can Winnipeg. Man, Deskin Sis. ............ 403-466-2106 

Local Distributors 
FL St Petersburg, Tech-Rep Assocs. ..... 813-577-2779 

RIL ELCTRNS, INC. 125 Titus Ave. P.O. Box H, 
Warrington, PA 18976, Tel: 215-EL5-1361; Empl.: 25 

RIIIIG KING VISIBLES, INC. 2210 Second Ave., 
Muscatine, IA 52761, Tel: 319-'263-8144, Telex: 468559; 
Empl.: 150; SIS. Mgr: Dave WMe 

RIPLEY, 46 Nooks Hill Rd., Cromwell, cr 06416, Tel: 203-
835-2200, TWX: 71 0-428-9567; Empl.: 100; Sis. Mg': R. S. 
Clark. 

RISK, GEORGE, INDS. GRI Plaza, Kimball, NE 69145, 
Tel: 308-235-4645, TWX: 910-620-9040; FSC No.: 24229; 
Empl.: 100; SIB .. Mg,: J.:Fisher; Disl. Mg': J. FiSher 
............................... , ................. S.1737 

Local Sales Ottic6s & Reps 
AZ Tampe, Cleveland Entprs. of ArI;z. .•..• 602-820-'1127 
CA Anaheim, GiIlaxie,Sales Int'l. ..... , .... 714-752-1580 
CA Escondido, Cirolia EIc1rn. Sis ....... : .. 61!l-743-3015 
CA SanCarlos,KeIcO ...... ,( ........ i.:.415-591-6158 
FL Tamarac, Davmik SI~ .. :}. ......... ". . .. 305'920-2222 
AL Huntsville, Elctrn Mfr. AgL .. . . . . . . . . .. 205-830-4030 
IL WheatOf'l, Chadra-Schilke & Assoc. ... 312-653-8126 
MA Lexington, Jodan Tech. ............... 617;-862-2354 
MN St Paul, Countryman Assocs. ......... 612-645-9151 
Mp Maryland HeigHts, Kebco ............. 3'14-576-4111 

Local Distributors 
CA LOs Angeles, Electric Switches ....... 213-660-1310 
CA Santa An,a, Advanced Computer Prods. 

714-558-8813 

RLC ELCTRNS., INC., 83 Radio Cir., Ml Kisco, NY 10549, 
Tel: 914-241-1334, TWX: 710-571-2103; FSC No.: 12598; 
SIB. Mgr: Philip H. Wright 

RMF PRODS., INC., 1275 Paramount Pkwy., P.O. Box 520, 
Batavia. Il 60510, Tel: 312-879-0020; Empl.: 11; SIB. Mg,: 
R. Frieders •.................................... 1>1818 

RMS ELECTRONICS INC. 50 Antin PL Bronx, NY 10462, 
Tel: 212-892-6700; Empl: l00;pist. Mg': Seymour 
Goldberg 

RMS TECHN, 708lnduslry Dr. Hampton, VA 23681, Tel: 
804-838-2458; Empl.: 7 

ROANWELl, 180VarickSt,NewYork, NY 1.0014, Tel: 212-
989-1090, TWX: 710-51'\Hi555; FSC No.: 82872; Empl.: 
200; SIs. Mgr: C. Carl HilSdorI; Disl. Mgr: C. Carl Hilsdorl 

RO ASSOCS. 246 Caspian Dr., Box 61419, Sunnyville, CA 
94088, T8I: 408-744-1450, TWX: 91 0-339-'9304; FSC No.: 
24230; Empl.: 90; SIB. Mg,: R. D. Okada 
........................................... 0·1812-1814 

Local Sales Offices & Reps 
AL Huntsville, Lee Assocs. ............... 205-533-5896 
AZ Phoenix, Sigma ...... ,................ 602-241-1334 
CA Los Angeles, Amasco ................. 213-516-8561 
CA San Francisco, Amasco ............... 408-733-6690 
CO Denver, F.G. Mklg .............. ,' ...... 303-795-9176 
DC Washington, Gans & Pugh. . . . .. . . . . .. 703-527-3262 
FL Orlando, OEM Mklg. ............ • .. ... 305-299-1000 
IL Chicago, John Kennaugh & Assoc. ... 312-980-2570 
KS Shawnee Mission, Midlec ........ : .... 913-441-6565 
MD Baltimore, Gans & Pugh .............. 703-527-3262 
MA Boston, Intersell ...................... 617-273-3844 
MO St LOUis, Midlec ...................... 314-837-5200· 
NM Albuquerque, Fry-Gates, Inc. .......... 505-262-1525 
NY Mt Vernon, Sonkin Assocs. ........... 914-968-6282 
NY Utica, B. D. Hummel Co ............... 315-736-7821 
OH Centerville, Omega SIS:, Inc. ........ '.' 513-434-5507 
OK Tulsa Cunningham Comp. Coips. ..... 918-492-0390 
PA Philadelphia, Gans & Pugh ........... 703-527-3262, 
TX Dallas. Cunningham Comps. Corp. .... 214-669-'9708 
TX Houston, Cunningham Comps. Corp ... 713-461-4197 
WA Seattle, Huntley.Assocs ............... 206-353-1833 

ROBBINS & MEYERS, INC., MOlor & Control Sys.· 
Div., Rle. 4, Bob McCormick Rd, Gallipolis, OH 45831, Tel: 
614-446-9868, Telex: 241353 ....... : .......... 801184 

ROBERT BOSCH CORP, See Bosch, Robert, Corp. 

ROBINSON-HALPERN, One Apollo Rd, P.O. Box 248, 
Plymouth Meeting, PA 19462-0248, Tel: 215-825-9200, 
TWX: 51 0-660-9637; FSC No,: 12400; EmpI:: 80; Sis. Mg,: 
J. Lanza 

ROBINSON-NUGENT, INC. 800 East 6th St, jlJew 
Albany, IN 47150, Tel: 812-945-0211, TWX: 810-540-4082: 
Ernpl.: 567; SIB. Mgr: Hap Taylor 

ROBISON ELCTRNS., P.O. Box 8121, San Luis Obispo, CA 
93403-8121, Tel: 805-544-8000; FSC No.: 1!!O80; Empl.: 
45 '. 

ROCHESTER INSTR SYS., 255 N. Union St, Rochester, 
NY 14605, Tel:. 716-263-7700, Telex: 97945?: Empl.: 330 

ROCKBESTOS CO., P.O. Box 1102. N~ Haven, cr 
08504, Tel: 203-772-2250 

ROCKLAND INSULATED WIRE &, CABLE. 87 
Broadway, Haverstraw, NY 10927, Tel: 914-429-31 03; FSC 
No,: 12111 

ROCKLAND SYS. CORP., See Wayetek Rockland 
Scientific, Inc. ' 

ROCKWELL FIL TERPRODS. 2990 Ajrway Ave., Costa 
Mesa, CA 92626, Tef: 714-641-5311, Telex: 685532; Empi.: 
100; sis'. Mg,: Lee Cornell . 

ROCKWELL INT'L. 4311 Jamboree R</., Newport Beach, 
CA 92660, Tel: '800-854-809\1, TWX: 910-591'1654; FSC 
No.: 34576; Enipl.: 1995; Sis. Mgr: K MacDonald; Disr. 
Mg,: K Foster 

ROCKWELL INTL,.Commercial Elclrns Opers.,1200 
N. ~Ima Rd., Richardson, TX 75081, Tel: 214-996-5000, 
Telex: 73-307, 73-2490, TWX: 910-667-4709; Empi.: 
15,000 . 
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Manufacturers and· Sales Offices DireCtory 
RODALE ELCTRNS. CORP. 603 C_ut St, Garden 
. City, NY 11530, Tel: 516-222-0050, TWX: 510-222-0274; 

Sis. Mgt: JoIvI B. Clement 

RODELCO aCTRNS. CORP. 356A Comac Ad, Deer 
Park, NY 11729, Tel: 516-643-5110; Empl.: 28 

ROD-L ELECTRONICS, INC_, 1098 HamiHon Ct, Menlo . 
Park, CA 94025, Tel: 415-322-0711, TWX: 296210 
............... , ........................... 001296-1301 

Local Sales Offices & Reps 
AI.. Huntsville, Sci. SVcs. SE .............. 205-536-1989 
AZ Phoenix, Venturesearch .. • . . . . . . . . . .. 602-894-5216 
CA Carson, Amasco ...................... 213-516-8561 
CA Sunnyvale, Amasco ............ :..... 408-733-6690 
CO Conifer, Enolrgy Equip. Sis. ............ 303-674-8111 
FL Orlando, Sci. DYes. SE ................ 305-841-8180 
IL Elk Grove, Loren Green Assocs. ...... 312-593-0282 
IN kldianapolis, Loren Green Assocs. .... 317-293-9827 
MD Battimore, Sci. Reps. .................. 301-321-1411 
MA Reading, Scheinfein Assocs. ..... " ... 617-944-2304 
MN Minneapolis,lnstrmn Svcs., tnc. ....... 612-544-8916 
Me FloriSSant, Web Elctms. ............... 314-921-5720 
Me Kansas City, Paloma Sis. Co. .. .. .. ... 816-358-7272 
NJ Fairfield, Addem Sis. .................. 201-882-0093 
NJ Pennsauken, Sci. Reps. ............ :.. 609-662-5222 

.NY De Will, DB Assocs. .................. 315-446-0220 
NC Winston-Salem, Sci. Ovcs. . . . . . . . . . . .. 919-765-5776 
OH centerville, Micro Sis. ................. 513-433-8171 
OR Portland, Control Tek SIs., Ltd .... .... 503-641-8180 
TX Et Paso, Venturesearch ............... 915-594-4094 
TX Houston, SpeCtra SIs. ................. 713-747-2798 
TX Richardson, Spectra Sts. .............. 214-234-3600 
VA Fairfax, Sci. Reps. .................... 703-385-0600 
WA Spokane, Control Tek Sis., Ltd. ......•. 509-922-2971 

ROEAN INDUSTRIES, INC., 12970 Branford, Sle. C, 
Pacoima. CA 91331, Tel: 818-767-7047, Telex: 758630 
TGMC; Empl.: 8 

ROEDERSTEIN ELCTRNS. INC. P.O. Box 5588, 
StatesVille, NC 28677, Tel: 704-872-8101, Telex: 240802, 
TWX: 301-240802; Sis. Mgr: Frank Acuff 

LocaJ Sales Offices & Reps 
At HLinstville, CSR Elctms. .......•....... 205-533-2444 
AZ Tempe, Dowling Tech. Grp ............ 602-893-7555 
CA PAlo Attc, Abbott Engrg. Co., Inc. ...... 415-968-2265 
CA. Sunnyvale, REI ...... .. . .. • . . . .. . .. ... 408-866-7950 

. CA Wes1 Covina, Component Sve., Inc. ... 213-98().4761 
CO Aurora, Sage SIs., Inc. ................. 303-75()'3501 
CT North Haven, Kitchen & Kutchin, Inc. •. 203-239-0212 
FL Coral Springs, E. P. M Corp. .......... 305-755-5387 
FL Orlando, E. P. M. Corp. ................ 305-425-6149 
GA Atlanla, CSR Elctrns. .................. 404-398-3720 
IL Rosemont, STC ..... : ................ 312-671-4208 
IN Bloomington, John Hershman ........ 812-339-9563 
IN Ft Wayne, J & B Engrg. ............... 219-483-2813 
KS Kansas City, Delttron ................. 816-436-6445 
MA Burlington, Kitchen & Kutchin •.. ,..... 617-229-2660 
MA Lincoln, Kitchen & Kutchin ............ 615-259-9017 
MO St Louis, DelHron ..................... 314-869-4779 
NJ Leonia, Peter E. Schmitt Co., Inc. ...... 201-944-2806 
NY Cazenovia, ST/Woolard .............. 315-655-8145 
NC Raleigh. CSR EIc1rnS. ................. 919-878-9200 
PA Feasterville, Knowles Assocs. ....... ". 215-322-7100 
TX Austin, Semco ........................ 512-637-{)893 
UT Satt Lake City, Sage Sis., Inc. ......... 801-467-5451 
VA Lynchburg. ST IWoolard .............. 804-528-5421 
WA Kirkland, Menon Engrg. ................ 206-827-7449 
Can Concord, Ont, Votron EIc1rnS., Inc. .... '116-669-9870 

ROGAN, 3455 Woodhead Dr. Northbrook, Il 60062, Tel: 
312-498-2300, TWX: 910-686-0008; Empl.: 100; Sis. Mgr: 
D. Pelleller, Dist. Mgr: D. Pelletier 

ROGERS CORP., Bus Products Division, 5750 East 
McKellips Rd., Mesa, AZ 85205, Tel: 602-830-3370 

ROGERS CORP, Box 700, Chandler, AZ 85224, Tel: 602-
983-4584, TWX: 91 0-950-1961; Empl.: 400; Sis. Mgr: Paul 
Anderson 

ROGERS CORP., One Technology Dr., Rogers, CT 06263, 
lei: 203-774-9805, TWX: 710-448-0047; EmpL: 2500; Sis. 
Mgr: Paul L Anderson ......................... Co1715 

Loca/Sales Offices & Reps 
At Hun1sville, G. S. Jordan ............... 205-881-7971 
AZ . Scottsdale, H.R Crowder ............. 602-991-8908 
AZ Tempe, M. F. losue ................... 602-839-5478 
CA carlsbad, D. Bergheimer .............. 619-434-1297 
CA Corona, R A Fores1er . , .............. 714-734-5881 
CA Pato Alto, R A Greenman ............ 408-947-7797 

CA Poway, A W. Riel ..................... 619-487-1065 
CA Poway, AW. Riel ......... , ............ 619-487-1065 
CA San Jose, R.H. Jackson ,.............. 408-947-7797 
CA San Jose. W. J. Stolp ................. 406-947-7797 
CT Blisto~ J. F. Witkewicz ................ 203-583-4341 
CT Norwich, G. R Jessel ................. 203-376-0276 
FL Melboume Beach, P. R Prai1 ......... 305-725-6105 
IL Hazel Crest, J. R Menees .. .. .. .. .... 312-798-5800 
KY' Louisville, G. P. Harris .. .. .. .. .. .. .... 502-224-9163 
MI Uvonia, J. M. Allan .................... 313-427-8228 
MN Northfield, W. P. Kelly ................. 507-663-1050 
NH Londonderry, W. J. Coyne ....•........ 603-434-5358 
NJ Pitman, R M Neidig .................. 609-582-1666 
NJ Springfield, S. D. Wellen .............. 201-944-7n7 
NY Poughkeepsie, V. H. Potter ...•........ 914-485-6763 
NY Rochester, R C. BI!ngs ............... 716-454-8520 
OH Shaker Hgts., E. R. Perme ............. 216-283-5466 
OH Xenia, J. L Forte ...................... 513-426-8993. 
PA Henni1age, H. A Harriman ............ 412-983-3742 
PA Holtwood, T. G. Sleasman ............ 717-284-4328 
SC Rock Hill, E. E. Wild ................... 803-366-2952 
TX Round Rock. B.D. Duke ............... 512-244-3074 
VA Lynchburg, LJ. Rodrigue .............. 804-384-9517 
VA Roanoke, J. L Settles ................. 703-774-8478 
WA Seattle, L B. Keen .................... 206-575-4175 

R-OHM (EASTERN OPER.), 2303 W. Meadowview Ad 
# 3, Kingston Bldg., Greensboro, NC 27407, Tel: 919-855-
0217 

ROHM CORP., 8 Wha1ney, irvine, CA 92718, Tel: 714-855-
2131, TWX: 910-595-1721; Empi.: 125; SIs. Mgr: Mike 
Hammel 

ROLM MIL-SPEC COMPUTERS, Rolm Corp., 1 River 
Oaks PL, San Jose, CA 95134, Tel: 408-942-8000, TWX: 
910-338-0247; FSC No.: 14345; EmpL: 1000; Sis. Mgr: 
Peter Ciceta; Dist. Mgr: Peter Cicala 

ROLM CORP. 4900 Old tronsides Dr. M/ S 626, Santa 
Clara, CA 95054, Tel: 408-966-1000; Empl.: 10,000 

ROL VN OPTICS CO. 738 Arrowgrand Cir., Covina, CA 
91722-2199, Tel: 818-915-5707/5717, Telex: 67-0380 

ROME OABlE CORP. P.O. Box 71, Rorne,.NY 13440, Tel: 
315-337-3000 

RONOA SYSTEMS. 145 N. Plains too PI<. Rd, Wallingford, 
CT 06492, Tel: 203-265-2110; EmpL: 12 . 

RONTRON ENGINEERING, 25 Rose St, Branford, cr 
06405, Tel: 203-488-5020 

ROSE ENCLOSURES SYS., INC, 12140 Paikl8wn Dr, 
Rockville, MD 20852, lei: 301-984-1763, Tetex: 908-107 
Res! Rove; SIs. Mgr: Paul Bruhn ........ C.1078-1079 

ROSEMONT-NASHVILLE, INC, See Chromalox 
Inslrs. & Controls 

ROSEN GRANDON ASSOCIATES INC., 7807 Whittier 
St, Tampa, FL 33617, Tel: 813-985-4911; Empl.: 1; Sis. 
Mgr.: Jane R. Rosen-Grandon 

ROSS ENGRG. CORP., 540 Westchester Dr, Campbell, 
CA 95008, Tel: 408-377-4621, Telex: 858840, TWX: alO
'590-8033; FSC No.: 23598; Empl.: 45; Sis. Mgr: Hugh C. 
Ross ........................................... a.1443 

RQSTONE CORP. P.O. Box 7497, Laf8yette, IN 47903, Tel: 
317-474-2421, TWX: 810-342-1887; EmpI.: 500 

Local Sales OffIces & Reps 
FL Fern Park, Blair Engrg., Inc. .... . . • . . .. 305-634-1244 
MA Framinghem, PetrhJones, Inc: ......... 617-877-4233 
NY Canandaigua, Brandon Assocs., Inc. •. 716-394-8080 
NY Liverpool, Brandon Assocs., Inc. ....... 315-652-3954 
NC Greenboro, Blair Engrg...Inc. .......... 919-292-8200 
OK Tulsa, Blair Engrg.. Inc .......... ; .... ,. 918-622-3100 
PA Nonistown, Brandon Assocs., Inc. ..... 215-278-0500 
TIl Austin, Btair Engrg.. Inc. ............... 512-458-3107 
TX Dsllas. Blair Engrg., Inc. ............... 214-241-5655 
TX Houston, Blair Engrg., Inc. ............. 713-973-8800 

ROTEK INSTR. CORP, 390 Main St, WaI1ham, MA 02254, 
Tel: 617-899-4611; Sis. Mgr: ENol Warner ' 

ROTRON, INC. See EG & G Rolron 

RTE, P 
ROWE INDUSTRIEs, INC, 6225 Benora Ad, p.o. Box 

6877, Toledo, OH 43612, Tel: 419-729-9761, TWX: 810-
442-1734; FSC No.: 82878; Empl.: 89; SIs. Mgr: D. L 
Mang; Dist. Mgr: D. L Mang ...... Co1502-1504, 1895 

• Local Sales Offices & Reps 
AZ Ch!IndIer, Biackhert Assocs. ' .......... 602-831-2568 
CA San JOse, V. C. Robinson ............. 415-969-4831 
FL Fem P'ark, EIR, Inc. .. .. . . • .. . .. . . . . ... 305-830-9800. 
KS Leawood,Thunderbird ................ 913-642-7220 
KS Wichila, Thunderbird .................. 316-884-3941 
MD Battimore, R A Wafer Assocs. ....... , 301-744-1133 
MA Burlington, Don C. Richard ............ 617-272-1595 
MA Lowell, Underwood Sis. ............... 617-256-8191 
MI Holland, Corn-Tek Sis. ................ 616-399-5719 
MN Hopkins. KITS Co. .................... 612-933-1888 
MO Maryland, Thunderbird .........•...... 314-567-8488 
NM Albuquerque. Ron-tek .. . . . . . . . . . . • . .. 505-299-4124 
NC Winston-Salem, Dula Assocs. .......•. 919-768-7166 
OH Beachwood, RC Assocs. •.....•... ,... 218-292-4954 
OH CUyahoga Falls, Lee Tronlcs .... . .... 216-928-8584 

ATE AEROVOX INC. 740 Belleville Ave. New Bedford, MA 
02745, Tel: 617-994-9861, TWX: 710-344-8985; FSC No.: 
4K459; Empl.: 700; Sis. Mgr: Jack Chmura; Dis/. Mgr: 
Matthew Simon 

RTE DELTEC CORP. 2727 Kurtz St, San Diego, CA 
92110, Tel: 619-291-4211, 800-854-2858, TWX: 910-335-
1246; FSC No.: 52297; EmpL: 200 .............. 001959 

Local Sales Offices & Reps 
At Huntsville, FM Assocs., lid ........... 205-662-0689 
AK Soldotna, Air Tek ..................... 907-262-5937 
AZ ScoI1sdale, Bamhill Assocs. ........... 602-947-7841 
CA Los Altos, Jay Stone & Assocs. ....... 415-949-4563 
CA Vista, Failsafe Power Corp. ........ ... 619-726-0980 
CO Englewood, Bamhill Assocs. .......... 303-779-3600 
CT Avon, Power Mark .................... 203-678-0123 
FL Jupiter, FM Assocs., Ltd. ... . . • .. .. . ... 305-746-2998 
FL Orlando, FM Assocs., Ltd. ............. 305-851-5710 
GA Atlanta, FM Assocs...LId .............. 404-446-0033 
HI, Honolulu, Hawaiian Inds.lnstru. SI& Corp. 

· . . . . . . . .. . . . .. . . . . . • . . • .. . . . . . .. . . . . .. 808-533-4232 
IL Arlinglon Heights, Dytec/Centiat, Inc. 

· ....................................... 312-394-3380 
IN Indianapolis, DyIec/Cerrtrat,1nc. ...... 317-247-1316 
tA W. Des Moines, Data Power Technlg. Corp. 

· . . . . . . . .. . . . .•. . . . ... . .. . . . . . . .. .. .... 515-223-5605 
KS Lenexa, EngiMered Equip. Co. ......... '913-4.92-9221 
MI Madison Heigh1s, WKM Assocs.,lnc ... 313-566-2300 
MN ,Golden Valley, JR Assocs. ............ 612-546-4110 
MO St Louis, AppNed Power Sys. . ......... 314-383-5858 
NE Omaha, Data Power Tech. Corp. ...... 402-592-7860 
NJ Lodi, SOM Reps. ...................... 201-368-0125 
NJ Pennsauken, Scientific Reps. ....... .. 609-662-5222 
NM Albuquerque, Bamhill Assocs. .... . . .. 505-299-7658 
NY Rochester, SOM Reps. ................ 716-247-8770 
NC Ramseur, FM Assocs., Ltd. ............ 919-824-2196 
OH Dsyton, WKM Assocs., Inc. ............ 513-434-7500 
OH Independence, WKM Assocs., Inc. ..... 216-524-5930 
PA Pittsburgh, WKM Assocs., Inc. ......... 412-892-2953 
TX Austin, Bamhill Assocs. ............... 512-451-0217 
TX Houston, Barnhill Assocs. ............. 713-688-9971 
T,x. Richardson, Barnhill Assocs. .......... 214-231-2573 
lJ1' Murray, Barnhill Assocs. ... . . . . . . . . . .. 801-262-3000 
VA Fairfax, Scient~ic Assocs., tnc. ........ 703-385-0600 
WA . Seattle, F/M Sales Co. .. ............. 206-828-9620 
EXP CA, San Diego, ATE Dettec Corp ...... 619-291-4211 

WflmPOWER/AfATE 

RTE, Power/Mate Co., 514 S. River Sl, Hackensack, NJ 
07801, Tel: 201-440-3100, TWX: 710-990-5023; Empl.: 
375; SIs. Mgr: Hobert E. Allison ......... 001816-1827 

Local Sales Offices' & Reps 
At Huntsville, MontgomerY Mktg. ......... 205-830-0498 
AZ Scottsdale, LusCombe Engrg. Co. ..... 602-949-9333 
CA campbell, Luscombe Engrg. Co. .... .. 408-370-2020 
CA Pasadena, Luscombe Engrg. Co ....... 213-684-2000 
CA Pasadena, Reaction·Comps. .......... 213-646-2000 
CA San Diego, Luscombe Engrg. Co. ..... 619-295-4300 
CO Englewood, DeHa SIs. : ............ ,.. 303-799-0646 
FL Winter Park, EMA. South .............. 305-671-6800 
GA Norcross, Montgomery Mktg. ......... 404-447-6124 
IL Chicago, Data EIc1ms. Co. . . .. . . . . .. .. 312-283-0300 
IN Indianapolis, Data Etctrns. Co. . . . .. . .. 317-359-5368 
KS Overland Pk., Eleclri-Rep ............. 913-649-2168 
MD ROckvilte, Marktron .... . .. . . .. . . .. . . .. 301-251-8990 
MA N. Chelmsford, Pow.er Assocs. ........ 617'251-7756 
MI Southfield, Infinity, Inc.' .......... , ...... 313-557-7230 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 771 
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MN Plymouth, Data Elctrns. ............... 612-559-1434 
MS Jackson, Weich & Doby, Inc. ........... 601-932-5534 
Me Sl LOUis, Eleclri-Rep . ,.. .. .. .. .. .. ... 314-878-8209 
NJ. lodi, TRC Elclms. .. .. .... .. .. ... .. ... 201-779-8282 
NY Buffalo, R. W. Milscher Co., I~c. ....... 71,6-633-7970 
NC Cary, Montgomery Mklg. .,............ 919-467-6319 
oH .(\urora,'EMA, Inc .............. :., ...... 216-562-6104 
OH Centerville, EMA, Inc. ................. 513-433-2800 
Ol'l ~verton, Luscombe Engrg./NW .... :503-638-6684 
PA Willow Grove, QED Elctrns. . ........• :. 215-657-5800 
TX AUstin, Beacon Eiclrns.Assocs. ...... : 512-331-5115 

FL 
FL 
FL 
FL 
GA 
GA 

Orlando, Gray Comms. ConsH. ........ 305-896-7414 
SL Petersburg, Hubbard Comms. ...•. 813-577-7759 
Tampa, Gray Comms. ConsH. .....•... 813-885-1411 
Tampa, SCI ....•.................... ;. 813-985-4687 
Albany, Gray Comms. ConsH. .....•..• 912-883-2121 
Doravillel Allanla, Gray Comms. ConsH. 
•••••••.•••••••••••••• : .• c .•••...•.••.. 404-455-3121 

GA Norcross, SCI ..... . . . . . . . . . . . . . . . . . .. 404-441-3300 
GA Norcrossl Atlanta, Tech, Video Sys. ... 404-447'6621 
GA . Union Cityl Atlanta, AIHed Broadcast Equip. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 404-964-1464 
TX DaIIas,Be8conEiclrns.~ .: ..... 214-43.7-1505 IL ChIcago, Allied BroadcaslEquip: ..... , 312-794-0224 

Elk Grove VIg., Swiderski EIctrnS. . . . .. 312-364-1900 
Harvey, Bridgewater Custom Sound •.. 312-596-0309 

lIT Sail Lake City, cetta SIs. Assocs. ..... 801-487-7571 IL 
E)<P NY, Greasl Neck, Auriema, Inc. .. .... ,' 516-487-0700 IL 
~ Rexdale, Ont. Source EIctms., L1d. .... 416-675-6235 IL 

IL 
IN 
IN 
IN 
IN 
IN 
IA 
IA 

Morton Grove, RoscorCorp. .......... 312-539-7700 
(luincy, Harris Corp. ......... L ...... 217-222-8200 Local Distributors 

A2 
CA 
OA 
CO 
IL 
MA 
N,J 
IIIC 
OH 
OR 
PA 
TX 

Scottedale, GaRee ..................... 602-949-9765 
Campbell, Sierra Comps,. ............. 408-370-2242 
Pasadena, Reaction Comps. ......... . 

2~~c~;,~~tt~~.::::::: ::::: :::::::: 
North Chelmsford, Power Assocs. ... . 
Lodi., TRC Elctrns. : ..... , ... ' ........ .. 
Cary, Di~taIl SI&' ..................... .. 
Centerville, IPD .:" .................. .. 
Lake Oswego, Casco Distrs. ......... . 
Wili0Y< Grove, QED Eiclrns.'of PA .... . 
Dalles, CDI .......... .' ............... .. 

213-648-2000 
303-799-1088 
312-283-0300 
617-251-7756 
201-779-8282 
919-467-2902 .. 
513-435-2086 . 
503-636'6664 
215-657-5800 
214-644-0373 

" . 
,RTRON CORP., 7324 Lawndale, Skokie, IL 80076, Tel: 312-

679-7180, ,TWX: 910-223-0810; FSC NO.: 19130; Sis. 
Mgr: R. Mclean ' 

RTS SYSTEMS, INC., CompaCt Video, Inc., 1100 w. 
Chestnut SI., Burbank, CA "9,1506, Tel: 818-840-7119, 
Telex: 194855, TWXC91 0-498-4987; EmpL: 75; SIs. Mgr: 
Shelley Brown ......................... , ........... 001055 

Local Sales Offices & Reps 
ALBirmingham, Gray Comrns. Consit .... 205-942"2824 

. AL Birmingham, Sonics Assocs.. .... . . . . .. 205-942-9631 
AL Cropwell, Broadcasl Sys. . :.' ...... ,c.. 205-525-5467 
AI,. Huntsville, Central Dynamics Corp. ... 205-837-5160 
AL. Mobile, Gray Comms. ConStl . . . . . . . .. 205-343-0662 
AK Anchorage, N V S Sys. .... .. .. .. .. ... .907-349-3523 

. A2 CottonwoOd, R I A Corp. ............•. 602-634-8065 
A2 Phoenix, Siboney Communi~ations Inc. (SCI). .' 

.. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. ... 602-252-5992 
A2 Tucson, SCI ........................... 602-881-5432 
CA Berkeley, Curtis M. KarPlus, Esq. . .... .- 415-642-1942 
CA Burbank, H N E Inc ..................... 21.3-508-7543 
CA Burbank, Tri Tronics ....... , .......... 2t3-843-2170 
CA . EI. Morite, Cetec Vega . .'...... .... .. ... 213-442-0782 
CA Encino, Everything Audio ........... :, ... 213-995-4175 
CA Glendale, Paramount Sound Sys. Corp. 

213-956-3222 
CA Inglewood, Audio Visual Hdqtrs. :;c>rp. 

....................................... 213-41\1-4040 
CA Lawndale, Omega VideO ......... :.. ... 21 ~679-9021 
CA Long Beach, K T Elctrns. .. . . . . . . . . . .. 213-424-0979 
CA Los Angeles, Acromedia Corp. ........ 213-410-4141 
CA Los Angeles, Hollywood Sound Sys. .. 213-466-2416 
CA Los Angeles, Shoreline Ltd. .. ..... ~ ... 213-851-1236 
GA Los. Angeles. Skaggs Video Los Angeles 

. .-.................. :: ..... _ .. ,: ... : ..... 213-556-2133 
CA Los Angeles, Tourkow & Co . .- .......... 213-684-8884 
CA N_ Hollywood, Audio Svcs. Corp. ...... 213-980-9891 
CA III. Hollywood, Best Audio ............. 213,763-2378 
CA N. Hollywood, Doc Siegel AUdio ...... 213-877-2300 
CA N. Hollywood, Theatre Vision', ........• 213-769-0928 
CA Newbury Park, Westlake Audio ........ 213-655-0303 
CA Nipomo, Broadcast Sys.· .......... :... 805-929-4476 
CA Pasadena, Audio Ertgrg. Assocs ....... 213-7jl9-9127 
CA ;SanDiegi:>,CentroCorp. ........... ; .. 6.1~560-1578 
CA San Diego, Skaggs Video San Diego 

_ ................. ,. . . .. . . . . . ... ... . .. . .619-578-9840 
CA $an Diego, SCI ................. ,..... 714-578-7777 
Cf', Santa Clara, Video Comms. Corp: c.... 408-988-2968 
CA Sun Valley, Burns Audio ........... " .. 213-768-1701 
CA _ Sunnyvale, Video Media .......... ,.... 408-733-6500 
CA Walnu~ Video Comms. Corp. . _, ...... '714-594-2442 
CO Denver, FilmlVideoEquip: Svc ........ 303-778-8616 
CO Englewood, Skaggs Video Denver .... 303-74(}-9031 
CT Shelton, Anton Bauer ................. 203-929-1100 
FL Gainesville, Gray Comms. COflSH. ..... 904-376-2435 
FL Miami, Gray Comms. ConsH. .......... 305-591-3637 
FL Miami, HUQbard Comms. .............. 305-594-0744 
FL Miami, Midwes,!. Corp. ................. 305-592-5355 

Evansville, Kavco ...................... 812'476-8327 
Indianapolis, Kavco .............. : ..... 317:251-()800 
Indianapo6s, Midwest Corp. ........... 317-251-5750 
Indianapolis, RCA Corp. ............. 317-273-3j>47 
Richmond, Allied Broadcast Equip: . . . .. 317-9,62-8596 
Davenport, Video. Midwasl ............. 319-:322-1525 
Des MOines, Video Midwest .... : ..... 515-244-1447 

KY Edgewood, Midwest Corp. .... . . . . . . •. 800-543-1584 
KYLexington, Midwest Corp. :............ 606-277-4994 
KY Louisville, ~wasl Corp. ...•. . ... .. . .. 502-491'-2888 
LA Harahanl New Orleans, Gray Comms. ConsH. 

· ....... : .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504-733-'1'265 
MD 
MD 
MD 
MA 

MA 
MA 

MA 
MI 

MI 
MI 
MN 
MN 
MS 

Bethesda, Professional Prods. ........ 301-657-2141 
Lanham,Midwest Corp. ..........•.... 301-577-4903 
Rockville, Peirce Phelps Inc. :: :," ... ,. ... 3<11-984-7979 
BoSton, Professional Recording & Sound 
.................................. _. _ .. 617~254-2110 

Framingham, Landy Assocs. .......... 617.-877-9570 
Needham HgIs., Capron Lighting & Sound Co. 
· ........ , . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-444-:8850 

Newlon, Lake Sys. Corp .......... , ... : 617-244-6881 
Ann Arbor, Hy James Audio ProfessiOnals 
......................................• ~13-994-0934 

Oak Park, Midwesl Corp. ....•.....•... 313-399-6361 
Troy/De1roil, Midwest Corp. _ .... _ 313-689-9730 
Minneapolis, Todd Comms. ..... ;.,.... 612~ 1-05156 
Minneapolis, Video MidWesl .......... 612-~31-2248 
Bay St Louis, Harris Corp. S. Central ReQ. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 601.-255-3337 

MO Chesterfield, Television Engrg. Corp. .. 314-532-4700 
MO EI Dorado Springs, Broadcasl Sys. .... 417-876-6254 
MO Sl Louis, Antech Labs ........... _ ..... 314-997-5666 
NE Oinaha, Todd Comms. . __ .... _ . . . . . . .. 402-341-7800 
NY - Las Vegas, Acromedia Corp. Las Vegas 

...................................... ,. 702-3.62-75!;i2 
NV Las Vegas, Western Media Enlprs. .... 702-873-2014 
NJ Allantic City, T elameaSurements ...... 609-345-2670 
NJ Cherry Hii~ Landy Assocs. ............ 609-424-4660 
NJ Clifton, TelemeasuremE!f11s ........... 201-473-8822 
NJ Mahwah, Philips Television sys. ...... 201-529-1550 
NJ MouA\Sin !.:likes, 'Turner Engrg. ....... 201-263-0023 
NJ Northvale, A F Assocs. ........... _ ... '201-767-1000 
NM Albuquerque, SCI ............. ,....... 505-884-6858 
NM Los Lunas, DymaEngrg. .............. 505-865-6700 
NY NewYOlj<,AdcomComms. .... , ...... 212-285-1760 
NY New York, camera Mart .............. 212-757-6977 
NY . New YOlj<, M P C S Video Inds, ....... 212-586-3690 
NY New YOlj<, Martin AudiofVideo Corp. ........ " ....... 

212-541-5900 
NY New York, Tech. Video Sys. .......... 212-580-3104 
NY NewVork, Westee Audio Video .... '." 212-581>-1682 
NC Charlotte, Midwest Corp. . ....... ,..... 704-399-6336 
NC Charlotte, Reliable Music ....... '. . . . .. 704-375-8662 
NC Raleigh, Southeastern Sight & Sound 

NC 
NC 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OK 
OK 
OR 
PA 
PA 
PA 
PA 
PA 
PA 
PA 
TN. 
TN: 
TN 
TX 
TX 
TX 
TX 

· ............... ".. . . . . . . . . .. . . . . . . . . . . .. 919-828-2311 
RTP, Broadcast Sys. ............... ' .. , .919-85)-1956 
Winston-Salern,Tech. Video Sys. ..... 919-748-0916 
Cleveland, Midw<*l\Corp. ............. 216-447-9745 
Columbus, Kavco ...................... 614,274,0180 
Columbus, Midwest. Corp .............. 614-476-2800 
Dayton, Kavco .. , ..................... 513-898-2003 
Dayton, Midwest Corp. ................ 513-275-3339 
N.RoyaRon,Kavco' ...... :, ............. 2·16-237-1950 
Parma Hgts., ReddiSh Sound ... . . . . •. 216-885-1222 
Claremore, R I A Corp. ...... ,.:....... 91 ~ 1-9066 
Tulsa, M Z B & Assocs. ............... 918-743-2661 
Portland, Baldwin Mklg. Co. ........... 503-234,1359 
Alleirtown, Daveland Co ............... 215-439-8701 
Camegie, Alpha Video & Elclrns. ... _ .. 412-923-2070 
Gibsonia, Midwest Corp. ..... ,'........ 412-443-6720 
King of Prussia, Maris Equip. Corp. ...• 215-275-9300 
Philadelphia, Lerro Elclrl. Corp. ........ 215-223,8200 
Philadelphia, Peirce Phelps 1""_ , __ '. . .. 215-879-7205 
Pittsburgh, R P C EIctrns. ............. ' 412-782-3770 
Knoxville, Gray Comms. ConsH. ......• 615-523-3107 
Nashville, Consolidated Media Sys. ... 615-244-3933 
Nashville, Gray Comms. ConsH. ....... 615-863-9175 
Amarillo, MagnetiC Media Corp. ....... 806-358-2468 
Arlinglon, Midcom .................... 817-640-4573 
Austin, Broadcasl Sys. ................. 512-836-6014 
Austin, M Z B & Assocs. .............. 512-837-7240 

TX AUstin, Magne1ic Media Corp. ......... 512-451-0138 
TX Austin, SCi ........................... 512-454-7194 
TX Corpus Christi, SCI ........ .. .. .. .. ... 512-883-6688 
TX Dalles. M Z B & Assocs. .............. 214-233-5535 
TX Dallas, Magnetic Media Corp. ......... 214-931-0404 
TX Dallas, Video Sys. ................. ,.. 214-349-0951 
TX EI Paso, SCI .................... ,...... 915-598-8538 
TX Houston, L D Systems ..... :.......... 713-695-9400 
TX Houston, M Z B & Assocs... .. .. .. . ... 713-449-0881 
TX HoUstOn, Magnetic Media Corp. ....... 713-771-9125 
TX HoIist6n, SCi .... ,.. ....... ...... ...... 713-886-9685 
TX Houston, Video Sys. ..... : ............. 713-686-9651 
:IX Irving, SCI ........... ; ................ 214-258-8470 
TX Lubbock, Video Sys. .. ..... ,.......... 806-792-2325 
,TX MacIson, SCI ......................... 615-865-1980 
TX Plano, Allied Broadcast Equip. ........ 214-423-8687 
TX Plano, Broadcasl Sys_ , ............... 214-867-8775 
TX San Antonio, Video Sys. ....... ' . : .. , .. 5.12-824-2311 
UT SaR Lake City, R I A Corp. ............ 801-486-8822 
UT SaR Lake City, Skaggs Telecom Svc. 

.. .. . . .. .. . .. . .. . . . .. . . .. . .. . .. . .. . . . .. 801-539-1420 
UT Satt Lake City, Skaggs Video SIs. ..... 801-539-1420 
VA Richmond, ~ofessional Prods ......... 804-794-2585 
VA Wginia Beach, Midwest Corp. . ....... ,804-464-6256 
VA Woodbridge, Broadcast Sys. ....•..•.. 703-494-4998 
WA Federal Way, Alfied Broadcasl Equip. 

.....................•. : •.... ; ......... 208-927-4337 
WV Ch&<teston, Midwest Corp. Corporate H/Q 

............................... , ....... 304-343-6874 
WV Nltro/Charleston, Midwest,Corp ....... 304-722-2921 

RUSH/HOUSTON, INC., 600 Kealrick, Sle C-40, HouSton, 
TX 77060, Tel: 713-682-5151; Sis. Mgr: Fred Murphy 

RUSSELL INDS. 3000 Lawson Blvd, Oceanside, NY 
11572, Tel: 516-536-5000; Empl.: 20; SIs. Mgr: H. Russeil 

RUTHERFORD RESCH. PRODS., Box 249, Rulherlord, 
I NJ 07070, Tel: 201-933-2091; Empl.: 4; SIs. Mgr: Or. A. 

Blanck; Dis!. Mgr: Dr. A Blanck 

RVS ELECTRONICS, INC., 40 North St. MiddletoWn, NY 
. 10940, Tel: 914-342-3199, Tetex: 820778; EmpL: 15 

.Local Sales Offices & Reps 
CA San Diego, Mesa Engrg. (Rep) ........ 619-268-3500 
NY Middle1own, RVS Elclrns.lnc. ......... 914-342-3199 

Local DistributDrs 
A2 Phoenix, J,!nsen Tools ........•... -'" 602-968-6241 
MA Bedford, Continenla1l'lesources ...... 617-275-0850 
NJ Northvale, Glasgal Comms. ........... 201'-768-8082 
NY Pleasantville, Electronic Tool ......... 914-769-8070 
PA Blue Bell, W..J. Wisely Assocs. ........ 215-275'0658 

RYAN INTL CORP, 4800 EvanswOOd Dr., Columbus, OH 
43229, Tel: 614-885-3303; Empl.: 30 .... _ ......• 001303 

RYE INDS., INC., 125 Sponcer PI., P.O. Box M, Mamaroneck, 
NY 10543; Tel: 914-698-0080; Empl.: qO' ' 

SABRE COMMS.CORP., 117 Main Sl, Soiux City, IA 
51102, Tel: 712-258-6690; FSC No.: ~8; SIs. Mgr: 
Bailey Aalls; Dist. Mgr_: Richard Krone 

SABRITEC, 16631 Noyes Ave.. Irvine, CA 92714, Tel: 714-
,549-7350, Telex: 678401; SIs. Mgr: M. J. Bennett 

SAFEWAY PRODUCTS, 440 MiddleUeld St, Middletown, 
. CT06457, Tel: 203-346-6601. TWX: 710-428-7225; Empl.: 

241 

SAFT AMERICA INC. Box 1886, VaIdoSla, GA 31601, Tel: 
912-247-2331, Telex: 547620, TWX: 810-786-5868 

SAFT AMERICA INC, Advanced Battery Sys. Div., 107 
Baaver Ct, Cockaysville, MD 21030, Tel: 301-866-3200 

SAFT AMERICA; INC, Elctms. Sys. Div. 2414 W. 14th 
Sl, Tempe, A2 85281, Tel: 602-894-6864 

SAFT AMERICA, INC., Portable Battery Division, 
, 7.11 Industrial Blvd. Valdosta, GA31601, Tel: 912-247-

2331,Telex: 547-620; EnipI.: 1300; SIs. Mgr: R Bartmes 
.... .. .. .. ............ ... ...... ..... 0.1412, 1432-1437 

Local Sales Offices & Reps 
CA San FranCiSco ................. ;.:: .... 415-462-6868 
CA WoodlaridHilis .............. : ........ : 818-884-6151 
CO 'Denver .:............................. 303-740:-7781 
FL Orlando .................. :........... 305-282-2245 
IL Chicago.... .. .. .... .. . .. . .. . .... .. ... 815-455-5344 

: :~~ii~"::::::.::::::::::::::::::: ~:~:;;~:~ 
lilY New York Cily ................. : ...... 516-249-3777 
NC Winston-Salem ........................ 919-765'6690 
OH ColumbUs ............... 216-861-1877 
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Manufacturers and. Sales Offices Directory SANDER 
PA Philadelphia .......................... 215-831-9520 
TX Dallas ................................ 214-43!Hl757 
VT Rutland.. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 802-773-8748 

Local Distributors 
AZ. Scottsdale. Electro Mkig. .............. 602-991-0110 
CA Chatsworth, Mill Comrn Distrs, Inc. ... 818-998-3111 
CA Mountain View. Energy SIs. ........... 415-969-0800 
CO Englewood. Industrial Elctrns. ......... 303-694-9444 
FL Hialeah, Pro Battery .................. 305-944-8800 
MA BilleriCa, A. W. Mayer Co.. Inc. ......... 800-225-8800 
MI Uvonia, R S. Elctrns. .................. 313-525-1155 
MN MinneapoliS. D. C. BaHery Prods. Inc, .. 612-721-8547 
MO Maryland Heights Ensco Distrb. Corp... 314-423-3992 
NJ Clifton, Engineered Assemblies, Inc. ... 201-340-0e00 
NY Deer Park, TWA Tech .• Inc. ........... 516-242-4800 
NC Winston-Salem, Kirkman Efctrns. ....... 8()(}'334-868S. 

S1lO-672"()109 
PA Bensalem, Avex Elctms. Corp. ........ 8()()"345-1295 
PA Philadelphia, Shap Elctms. ............ 800..523-5248 
TN Mt Juliet, Batterias Unlimited ......... 617-754-8179 
TX Austin, Kent Elctms ................... 512-478-8989 
TX Houston, Kent Elctms. ......... .. .. ... 713-7ao.. 7770 
TX Richardson, Kent Elctms. . ........ ,... 214-669-2600 

PJSANDERS 
Infrared detectors, lasers, 

pulsed laser diodes and accessories. . 
Sanders Associates, Inc. 

. Defense and Information Systems Division 
95 Canal Street 

Nashua;NH 03061 
(603) 885-3833 

TX San Antonio. Kent Elctms ............. 512-534-4848 ~::=============:::::=-I ________________ -l 
UT Salt Lake Cily. Standard Supp. Co. .... 800-453-7036 I 
VA FailS Church, Perrott Engrg.labs, Inc.,. 703-532-0700 
WA Redmond, Energy Sis, .....• . . . . . • . . .. 206-883-2343 

SAGE LABORATORIES, INC, 3 Huron Dr, Natick. MA 
01778, Tel: 617-653-0844, TWX: 710..346-0390; FSC No.: 
07180; Sis. Mg,: Tony Cieri 

SAl TECHNLG. CO., Science Applications Inc.. 4060 
Sorrento Valley Blvd, San Diego, CA 92121, Tel: 619-452-
9150, TWX: 756769; FSC No.: 54779; Empl.: 300 

SAMARIUS. INC., 300 Seymour Ave., 1'.0. Box 377. Derby, 
CT 08418. Tel: 203-735-7405. TWX: 710..451-2495; FSC 
No.: 18065; Empl.: 90 ........................... A.2035 

SAMTEC. 810 Progress Blvd, P.O. Box 1147, New Albany, 
IN 47150. Tel: 812-944-6733, TWX: 810..540..4095; FSC 
No.: 55322; EmpI.: 50; Sis. Mg,: B. Shine; Dis!. Mg,: C. 
Aoll 

S & EI MFG .• Box 832, Northridge, CA 91324. Tet: 818-349-
4111. TWX: 910..493-1252; FSC No.: 24152; Empl: 85 

SANDERS ASSOCS., INC., DEFENSE. 95 Canal St. 
. Nashua, NH 03061, Tel: 603-885-3833 

. SANDERS ASSOCS. INC., Electromagnetic, EMC 
Dept, 95 Canal SL, Nashua, NH 03061. Tel: 603-685-3602; 
SIs. Mg': (EMC) A. Despethy 

Local Sales Offices & Reps 
MA Scituate. New Eng. Area Reps. ........ 617-545-6327 
NJ Princelon, Murtronic Assocs. .......... 609-394-3737 
NJ Teaneck. Budd-Tronics SIs. ........... 201-837-9057 
NY Guilderland, Nu-Tekeenex Mklg ....... 518-355:1829 

SaLiCa 
FULL LINE 

AUTHORIZEO OISTRIBUTOR 

ELECTRIC SWITCHES 
INCORPORATBD 

2478 Fletchlt' Dr, lD. Anllle.~ California 90039 

213-660-1310 
CALL TO LL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 
SWITCHES. AND INOICATORS 

~ 
.~ i 

I 

'!ali} 
SEE COMPLETE PRODUCT 

LINE UNDER SWITCHES 
SECTION 5100' 

FREE LlNECARO AND 
CATALOG ON REOUEST 

AVEX 
ELECTRONICS CORP. 

MASTER CONTRACT 
DISTRIBUTOR & ASSEMBLER 

j fj.,li' 
FORMERLY 

GOULD-} 

BATTERIES 
• INSTRUMENT REPLACEMENT 
• WIDE RANGE OF SIZES' 

CUSTOM PACKS 
(48 HOURS OR LESS) 

• SAME DAY SHIPMENTS 
• CYLINDRICAL CELLS 
• MODULAR PAKS 
• BUTTON CEllS -LITHIUM 
• GEL YTE® LEAD ACID 
• RECHARGEABLE NICADS® 

. J-800-345-1295 
215,638-1515 
P.O. Box 1026 

Bensalem, PA 19020 

PJSANDERS 
Electro-magnetic interference filters, 

power line filters; analysis, custom 
filter'design, testing, and 

consulting services. 

Sanders Associate~, Inc. 
EMC Department 
95 Canal Street 

Nashua, NH 03061 
(603) 885·3602 
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S&H Manufacturers and Sales Offi~s 'Directory 
SANDERS ASSOCS, Flexprlnt Prods. Div .. Grenier FId., 

Manchester, NH 03103, Tel: 603-669-4615, TWX: 710-
220-9999; FSC No.: 4l 277; Empl.: 500; Sis. Mgr: Martin 
S. Schwartz 

SANDERS ASSCOS., INC., MICROWAVE, 955. 
Perimeter Rd, Manchester, NH 03108, Tel: 603-645-4299 

• '&H INDUSTRIES. INC. 

S & H INOS .. 119 Glen Cove Dr., Glen Head, NY 11545, Tel: 
516-671-5600; Empl.: 50; Sis. Mgr: R. Smith '. 

......... 1)01829, 1984 

SAN DIEGO INSTR. LAB, See SANLAB 

SAN Fr::RNANOO ELEC. MFG., See SFE Techn. 

SANFORD-MILLER CORP., 8 John St., lynbrook, NY 
11563, Tel: 516-593-2025, Outside NY 800-645-5900; 
EmpL: 10 

SANGANO'WESTON-SANGAMO COMPONENTS 
OIV" Fairchild Semiconductor, Box 128, Pickens, 
SC 29671, Tel: 803-878~6311, Telex: 57-0441,TWX: 810-
397-2496; FSC No.: 00853; Sis. Mgr: Gary Luihi ' 
.. .. . ..... .. .. .. .. .. .. .. .. . . .. .. .. . .. .. .. .. A'2.05p-2064 

Local Sal~s Offices & Reps 
AZ Scottsdale, Ray Morton & AssoCS: 
CA Irvine, Earley & Assocs. 
CA Mountain View; Westrnark Assocs .... 
CA san Diego, CK Assocs. . ..... . 
CO Denver, Quorum 3 Sis. Grp ........... . 

. FL Clesrwater Beach; Perrott Assocs., Inc. 

502-947-1514 
714-833-1806. 
415-969-1700 
619-279-0420 
303-696-6480 

'. 

........................... 813-443-5214,813~443:5414 
Fl Orlando, ~errottAssocs., Inc. .. ....... 305-298-7748 
FL S'un(ise, PerrQtt Assocs:, Inc. . ........ : 305-792-2211 
GA "Noreross, Molmtain Electro Prods., Inc: 

.......... , .. :. , .... : .... :.. . . 404-448-5594 
Il Rolling Meadows, Sumer, Inc. . .'. . . . . .. 312~99"-85oo 
IA Marion, MSBAssocs., Inc .............. 319-377-6261 
KS Shawnee Mission, MSB AsSOC&, Inc ... ' 913-432-2131 
MA 
MI 
MN 

WestwoOd, Mass Tech Sis. 617-329,8820 
Warren, OEM Elctrn. SIs: ... 313-575-9444 
Minneapolis, Camponen", Grp. Corp. 

612'374-1250 
MO Sl'Ch~r~ MiS·AsSOCS., Inc. . 314-946-5577 
NJ leonia, Peter E.·Sbhmitl Co., Inc. 201-944-2806 
NY Albany, i'leagan CamPar, ·Inc. 518-489-4777 
NY C'!Zeno~ia, S. T. Woolard, Inc. .. '31i;l655-8145 
NY Endwell, Reagan Compar, Inc. . 607-723-8743 

. OH Rocky Rivei, John Hill ................ 216-331~5222 
OR Beaverton, LD Elctrns: .: 503-,",9-8556,50:\-649-6177 
PA Springliouse, P. W. C .......... : ....... 2i5-643-2550 
TX Austiri, Delta Comps. ................. 512-456-4288 
TX SeagoYille, Delia CompS. ............. 21'4-227-6333 
UT Saft lalle City, QuOrum 3 SIs: Grp. apl-943-9227 
VA Fairfax, BtlaconNorth ........... 703"591-1300 
VA Forest seacori'North ............ 8011-239-6496 

WA Snohomish, lD Elctrns. . ..... ,........ 206-566-0511 
WA Spokane, lD Elctrns, ...•.............. 509-922-4883 
WI Brookflef~, Sumer, Inc- ................ 414-764-6641 
PR Playa p.orice, Ditrlbutronics, Inc. ....... 943-395-9311 

Local Distributors 
AZ Phoenix, Arizona Comps. Co. .... .... 602-269-5655 
AZ Tempe, Circutt Specialists, Inc. ........ 602-966-2878 
CA selmon~ Arndt ........................ 415-592-6718 
CA Chatsworth, Dlplomal ElctmS'. ......... 213-700-8700 
CA Chatsworth, Integrated Elcrns:; Inc.! JACO 

· ................................... 21~998-22oo 
CA Chatsworth, Shelly Elctrns, Inc. . ....... 21'3-998-3333 
CA Costa Mesa, Diplamat Elctrns: ........ 714-549-6401. 
CA Garden Grove, Hi Rei Distr. SI&, Inc. 213-594-9571 
CA Gardena, Bellinds. 213-515-1800 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 
CO 
CT 
CT 
Fl 
FL 
FL 
FL 
GA 
ID 
IL 
Il 
Il 

Il 
IN 
IN 

Irvine, Kelex, InC. ............ :...... 714-863-1230 
San Diego, Bellinds. ............... 619-266-1277 
S"" Diego, Diplomat Elctrns: .... :., 619-292-5693 
San Diego, DECO ............... 619-693-1595 
San Diego, ParklWes~ Inc. .......... 619-277-6433 
San Fernando, Petell Elctrns, Inc- 213-365-9641 
Santa Clara, Pyramid Elctms. ........ 408-727-9810 
Santee, Mouser Elctrns: ......... 619-449-2222 
Sunnyvale, Diplomat Elctrns: ... ,.. 408-734-1900 
Van Nuys, Elecltonic Expedtters ..... 213-781-1910 
Denver, Ragon-Elclms. Parts Co. .... 303-744-1992 
EnglewoOd, Diplomat Elctrns: ......... 303-740-8300 
Danbury, Diplomat Elctrn& ............ 203-797-9674 
Noiwalk, Park Distrs: .... 203-~3-2011,212-931-1660 
Clearwater, Diplomat .Elctrns: ......... 813-443-4514 
longwoOd, Intertee .... . . . . . . • . . . . . . .. 305-834-7777 
Miami, Electronic Equip. Co, Inc. 305-871-3500 
Tampa, Impala Elctrns., Inc ... : ........ 813-885-4747 
Norcross, Diplomat Elctrns: ........... 404-449-4133 
SpirttLake, AI Elctrns: , ..•.............. 208-623-3111 

, Bensenville, Diplomat EICtrn& ......... 312-595-1000 
Chicago, Bellinds: .. ,................. 312-982-9210 
Elk Grove Village, GBL/Goold ElclrnS: 
· . . . . . . . . . . . . .. . . . . •. . . . . . . . . . . . . . . . . .. 312-593-3220 

Skot<ie, Marcon Assocs:, InC- 312-675-6450 
Indianapolis, Graham Elc!ms., Inc- ..... 317-634-8202 
indianapolis, Meunier EIcIm. Supp~ Inc. 

317-635-3511 
KY Louisville, Peerless Elctm. Equip. Co., Inc. 

MD 
MD 
MA 
MA 
MA 
MI 
MN 
MO 
NJ 
NJ 
NJ 
NJ 
NJ 
NY 
NY 
NY 
NY 

· ........... , .. .. .. . .. .. .. .. .. 502-637-7674 
Columbia, DiplolTlat Elctrns. . .......... 301-995-1226 
Timonium, Zebra Elctrns, InC. ......... 301-252-6576 
Canton, Impact SIs: Co., Inc- 617-821-1500 
N. ChelmSford, Pilgrim Elclms. 617-251-8746 
Woburn,. Diplomat. Elctms. . , . . .. 617-935-6611 
Grand Rapids, RM Elctrn. Co., Inc. 616-531-9300 
St Paul, Ragon Elctms:; Inc. . 612-642-2828 
St louis, Olive Elctrns:, Inc. ........ 314-246-4500 
Audubon, Action Elctrns: 609-858-2450 
Denville, Hi-Rei Elctms. ." 201-627-3800 
Mountainside"Enox .... ............. 201-654-7600 
Nutley, Vantage Elctrns: 201-667-1640 
Totowa, Diplomat Elctrns: ............ 201-785-1830 
Bohemia, Justin Elctrns. COrp. ........ 516-589-4000 
Buffalo, Summit Distrs ........... :... 716-884-3450 
D<i~ Ferry, Gemini Elctm. Co. ....... 914-693-6363 
East Farmingdale, Tri-Start EIctrns., Inc. 

516-293-0400 
NY F,IImingdale, Command Elctrns. Corp. 

NY Farmingdale, Milgray Elctrns., Inc . 
516-293-1212 
516-420-9800 

NY. Hauppauge, Fairmont Elctrn. SIs: Corp. 
......................... 516-231-3313 

NY Hauppauge, JACO Elctms: ............. 516-273-5500 
!\IY liverpool, Diplomat Elctrns: ........... 315-652-5000 
'NY' Melville, Diploinat Elctrns .......... '.' 516-454-6400 
NY New York, Centaur Elctrns. Corp. ..... 212-695-6964 
NY Rochester, Masline EtCtrns. 716-546-5373 

NY Valley Stream, L & S Elctrns., Inc ...... . 
NY West Babylon, Delmar Elctrns:, Inc. 

,OH Cincinnati, Hughes Peters, Inc. . ..... 
OH Cleveland, Pruitt Energy Sources, Inc. 

516-561-2474 
516-420-1234 
513-351-2000 

...................................... 216-566-1545 
OH Dayton, Micro-Mil, Inc. ........ .. ...... 51 :t434,8231 
OH Dayton, Stotts Friedman Co. . ... \.. 513-298-5555 
PA Montgomeryville, Pyttronic Inds, Inc. 215-643-2850 

:Pk Philad!!lphia, Encore Elctrns:, Inc-: .... 215-676-7200 
PA Philadelphia, Herbach.& Rademan. 215-426-1700 
PA Philadelphia, Shai> Eictrns: 21 S:969-3300 
PA Pittsburgh, Alder-Tronics, Inc. ... 412-821-5565 
PA Willow Grove, Rasco Elc!ms. 215-659-4575 
PA York, Electronic.Comps: for Ind, Inc- .. 717-643-8971 
TX EI Paso, International Elctrns. .... ... 915-778-9761 
TX Fort Worth, Altied Elctrns: ............. 817-336-5401 
TX FbrtWorth, TIl ......... 817-831-0441,817-429-1440 
TX Stafford, Southwest Elctrns.,lnc. . ..... 713-491-4900 
UT San lake C'uy, Diplomat Elctrns ....... 801-486-4134 
UT San Lake City, Standard Supp. Co: .... 801-486-3371 
VA Charlottesville, Virginia RadioSupp. Co., Inc. 

.. .. .. .. .. ... .. ............... : 804-296-4164 
WA Seattle, Pacific Elctms ................ 206-575-1050 

SANKEN ELEC. CO, 1'22-8 NishHkebukuro, Toshima-Ku, 
TokYo, Japan, Tef: 03-986-6151,'T!liex: 272-2323;. Empl.: 
4,300; Sis. Mgr: K. Imaizumi; Dis/, Mgr.: T. Hara 

SANKEN ELEC. U.SACORP., 3648 Carson St~ Ste. 105, 
, Torrance, CA 90503, Tel: 2t3-540-2209, Telex: 181839;. 

Enipl.: 5; Sis. Mgc Mr. Tack Kunimi; Dis!. Mgr.: Mr. Tack 
Kunimi 

SAN-O INDUSTRIAL c'ORP, 85 Orville Dr, Bohemia, NY 
I1n6, Tel: 518-567-5556, TWX: 510-228-7701; ErTipl.: 50; 
Sis. Mgc M. C'l"tellano 

SANTA BARBARA RESCH. CTR, 75 Caromar Dr~ 
Goleta, CA 93117,'Tel:. 805-968-3511, Telex: 910-334-
1885, TWX: Hacsbar; Empl:: 2025; Sis. Mgr: DK Smith 

SANTA FE TEXTILES, Barcel Wire & Cable, 3151 w. 
Adams St, Santa Ana, CA 92704-5863, Tel: 714-751-7733, 
Telex: 910-595-1959; FSC No.: 31415; Empl.: 20; Sis. 
Mgr: Mike Ross 

SANYO ELEC. INC, 200 Riser Rd, little Ferry, NJ 07643, 
Tel: 201-641-2333, Telex: 134-394; Empl.: 500; Sis. Mgr_' 
H. Matsuoka . 

Local Sales Offices & Reps 
CA Compton, Sanyo Elec. Inc. " .. ::. 213-537-5830 
Il Bensonville, Sanyo Elec., Inc. ... . .. 312-595-5600 

SANYO SEMICONDUCTOR CORP., 7 PearICt., 
Allendale, NJ 07401, Tel: 201-825-8080, Telex: 135138 
SANYOSEMI AlNJ; Enipl.: 16; Sis. Mgr: Koichi Takahashi; 
Dis/. Mgr.: Aki Goto 

SAPHIKON, 51' Powers St., MiHord, NH 03055, Tel: 603-673-
5831, Telex: 95-3067; Empl: 45; Sis. Mgr.: K G. Ldnie 

•• Ss~()Rix •••• 
,SARONIX, 4010 Transport at San Antonio, Palo Alto, CA 

94303, Tel: ~15-856-6900" Telex:. 346465; FSG. No.: 
61441; Empl:35; Sis. Mgr.: Michael N. Blewett; Dis/. Mgr_' 
Michael N. Blewett .:J....... A.1428-1431 

Local Sales Offices & Reps 
CA Culver CitY, Beslronics;: Inc. .. 213-870-9191 

~---------------~~r---'---------------------I CA Fallbrook,.Matronix/Chilcote. 619-728-7678 
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SANDERS ASSOCIATES, INC., 
MICROWAVE DIVISION 

955 Perimeter Road, Manchester. NH 03108-8500. (603) 645-4299, Telex 094-3430 

Microwave subsystems and integrated modules 
for air, surface and sUQsurface systems: radar 
systems for surveillance, navigation and threat 
warning; on-board satellite reoeiver/transmit sys
tems; antenna arrays; sa~elliteground receiverl 
transmitter stations, and point-to-point microwave 
telemetry networks. m SANDERS 

CA Irvine, Bestronics, Inc. ........ '714-261-7233 
CA Southern California, Bestrbnics, Inc. 213-704-5616 
CA Woodland Hills, Bestronics, Inc. .. 213-704-5616 
CO Denver, Ijndberg Co. 303-758-9033 
GA Marietta, Rick Burns Assocs. 404-951-1181 
Il Elk Grove Vlg., John G. Twist Co. 312-593-0200 
IN South Bend, Schillinger AssOcs:,jnc. 219-291-6258 
KS Overland Park, EPI,lnc-..... 314-962-1411 
MN Bloomington, John G. TWist Co ........ 612-835-2120 

-MN Bloomington, The John G. Twist Co. 612-835-2120 
MO ,SI. louis, EPllnc .... :...... 31~962c1411 
NJ Cherry Hill, Trinkle SIs: . 609-795-4200 
NJ Englewood, Harold Gray Assocs. . ..•• ~.01;894-0894 
NM Albuquerque, lindberg Co. . 505-881-1006 
NC Raleigh, Rick Burns As!IDcs: 91'9-'876-2224 

. OH Dayton, J .. C. Hofstetter ," . 513-296-1010 
OH Medina, J. C. Hofstetter ....... 216-241-4880 
TX Austin, logic 1 SIs: ................... 512-459-1297 
TX Houston, logic 1 SIs: 713-462-0641 
TX Richardson, logic 1 SIs: .......... 214-234-3375 
UT Salt lake City, lindberg Co. ..... 801-969-2400 
WI Brookfield, John G. Twist Co ........ ,'. 414-782-2670 
WI Milwaukee, The John G. TwisfCo. . 414-782-2670 
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Manufacturers and Sales Offices Directory 
EXP CA, Palo Ma, SaRonix ............... 415-856-6900 

Local Distributors 
P;z Tempe, Anthem Elctms. .............. 602-244-0900 
CA Chatsworth, Anthem Elclrns. ...•...... 213-700-1000 
CA Costa Mesa, Deco Elclms ............. 714-754-1322 
CA Manhattan Beach, Prime Electro Prods. 

CA 
CA 
CA 
CA 
CO 
CT 

San Diego, Anthem Elctms. . ......... . 
Ssn Diego, Deco Elclrns. ............ . 
San Jose, Anthem Elclms. . .......... . 
Tustin, Anthem Elctrns. ............... . 
EnglewOOd, Anthem Elclrns. . ........ . 
North Haven, Coakley, Boyd & Abbett 

213-379-3642 
619-279-5200 
619-693-1595 
406-946-8000 
714-730-8000 
303-79Cl-4500 

.. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. ... 8OD-225-8402 
FL Lighthouse Point, Sales Engrg. Concepts., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-781-4800 
IN Indianapolis, MAR Elctrns, Inc ......... 317-875-4510 
MA Andover, R2 Elctrns ................... 617-475-37n 
MA Needham Heights, Coakley, Boyd & Abbett 

....................................... 617-444-5470 
NH Plainstow, Coakley, Boyd & Abbett .... 617-444-5470 
OR : Lake Oswego, Anthem Elctrns. ........ 503-684-2661 
OR Portland, Northwest Mklg. Assocs. .... 503-620-0441 
TX Addison, Active Camp. Technlg. 214-980-1868 
TX Austin, Active Compo Technlg. . ....... 512-452-5254 
TX Houston, Active Corrip. Technlg ....... 713-496-4000 
UT San lake City, Anthem Elctrns. ........ 801-973-8555 

J WA Redmond; Anthem Elctms ............. 206-881-0850 
Inti France, Sl Quentin En ¥Veline, A SAP ... 604 7878 
Inti Gennany, Munich, LSI-Electronic Vertriebs 

....................................... 089310-7272 
Inti Switzerland, Duebendorf-Zueric, Compona 

........................................ 01 821-3737 

SAVOY ELCTRNS, P.O. Box 5727,Fl Lauderdale, FL 
33310, Tel: 305-563-1333, 800-327-1282, TWX: 510-955-
9766; FSC No.: 59-1672492; Empl.: 60; Sis. Mg,.: Lorayne 
Beardsley 

Local Sales Offices & Reps 
CA San Diego, Qualtronics .. 
CA Santa Clara, Fisher Assocs. .... 
IL Barrington, Omni Elctrns. . .. 
MA Sharon, Howard Haffer ....... . 

619-560,8955 
406-733-7350 
312-361-9087 
617-784-2420 

~ SA\l\lTEK ~. INCORPORATED 

SAWTEK INC., P.O. Box 18000, Orlando, FL 32860, Tel: 
305-886-8860, Telex: 514083, TWX: 810-862-0835; FSC 
No.: 58068; Empl.: 140 ..... . A.1432 

Local Sales Offices & Reps 
AL Huntsville, L & 0, Inc. ..... 205-837-1469 
P;z Scottsdale, Faser Tech. SIs. . 602-948-4404 
CA Los Altos, Cain-White & Co. 415-948-6533 
CA Van Nuys, R-L Assocs. ...... 213-782-7826 
FL Maitland, D. J. Ellis & Assocs. ......... 305-645-1101 
GA Allanta, L & 0 ............ 404-455-3483 
IL Palatine, R-TaI< ........................ 991-222-1830 
IN Fort Wayne, R-Tal< ................ 219-432-8783 
KS Overland Park, Barnes-Midwest Sis. .. 913-341-9317 
MD Burtonsville, Eastern Instr. Corp. ... 301-384-8500 
MN Chanhassen, Barnes Sis. AsSocs. . '. . .. 612-934-2907 
NH Amhers~ Callahan & Tremblay, inc. ... 603-883-9000 
NJ East Windsor, Micr<>-Lambda ......... 609-443-3113 
NY Buffalo, OualHy Comps ................ 716-837-5430 
NY Great Neck, Phase 4 Technical Rep., Inc. 

............................... 516-482-1790 
NY Manlius, Quality Comps. .............. 315-682-8885 
NC Greensboro, L & 0 919-292-3201 
NC Raleigh, L & 0 ................... 919-876-5301 
TX Richardson, Vector SIs. .......... 214-234-4291 

- ----

WIRE & CABLE 

SAXTO.N WIRE AND CABLE. 215 N. Rte. 303, Congers, 
NY 10920, Tel: 914-268-6848, 800-431-2774, Telex: 13-
1538; FSC No.: 16·164: Empl.: 130; Sis. Mg,: Bill Cullen; 
Dist. Mg,: Steve Shelley .. : .. ~'1896-1903 

Local Sales Offices &Reps 
CA Pica Rivera, Saxton West 

I 
CO Denver, T ele-Electric SIs., Ltd. 

..... 213-948-4066, 
8OD-331-WIRE 
303-869-9239 

CT Guilford, Phil Orzell Assocs. ...... . . .. 203-453-6488 
FL Tampa, Griffin & Assocs. Elclm SIs., Inc. 

.............................. , ........ 813-867-1945 
GA Mariatta, Communication MkIg. ....... 404-424-9097 
IN Angola, Waid Assocs. ................. 219-833-3523 
MA Minard, Janel Sales Assocs. ... . . . . . .. 617-478-4650 
MN Bumsville, Strong & Assocs. .......... 612-89D-3168 
MN Maple Grove, R C. Sis. ............... 612-425-5543 
MO Kansas CiIy, Ron Forristal ............ 816-358-6771 
NY Mohegan Lake, Travana & De Palma Assocs. 

........................ 914-245-5269,914-968-1084 
NC Oxford, Winston Elctm. SIs.,Assocs. ... 919-693-1561 
OH Cleveland, Hank Miller Sis. Assocs. ... 216-329-3900 
PA Collegeville, Steve Linton ............. 215-489-9473 
TN Knoxville, Jahn Dickens .............. 615-947-8086 
TX Corwley, David Tuggie ................ 817-294-0850 
VA Arlington, Howard Golen Paul & Assocs. 

......... : . . . . . . . . . . .. . . . . . . . . . .. . . . . .. 703-525-5898 

Locsl Dist,ibulots 
CA Downey, David Levy Co. . ....... ,..... 213-869-2539 
CA Montebello, Atlas Wire & Cable ....... 213-723-2401 
CT Manchester, Inventory Mgt Svs. ...... 203-849-4415' 
CT Meriden, N.ew England Insulated Wore 

....................................... 203-204-8927 
GA Atlanta, Atlanla cable SIs. ............ 404-448-6311 
MS Hattiesburg, Wright Elctrn. ........... 601-545-2545 
NY Brooklyn, Ceca Camm. ............... 212-646-1617 
NC Greenville, Pair Elclms. ............... 919-756-8007 
PA Broomwal( Omni Cable ............... 215-544-7766 
SC Columbia, Hesco ..................... 803-254-4575 
VA Arlington, Arlington Elctrn. ........... 703-524-2412 
VA Leesburg, Elctrn. Wire & Cable...... 703-777-3551 

SAYLOR ELECTRONICS INT'L, INC, 1824 Calash Dr., 
Carson City, NV 89701, Tel: 702-883-4184; Empl.: 4 

SCANBE DIV., 3445 Fletcher Ave., EI Monte, CA 91731, Tel: 
213-579-2300, TWX: 910-587-3437; Empl.: 125 

SCANNING DEVICES, 108 Elm St.,Wanham, MA 02154, 
Tel: 617-891~8991; Empl:: 25; Sis. Mg,: Louis Goldenberg 

SCHAEVITZ ENGRG., U.S. 130, Union Ave., Pennsauken, 
NJ 08110, Tel: 609-662-8000, TWX: 710-892-0714; FSC 
No.: 93190; Empl.: 325; Sis. Mg,: F. R. Pisaro 

SCHAFFNER EMC, INC., 825 Lehigh Ave., Union, NJ 
07083, Tel: 201-851-0644, Telex: 865-3444; FSC No.: 
201.467-1330; Sis. Mg,.: Thomas Pate; Dist. Mg,.: Tom 
Morrone 

Local Sales Offices.& Reps 
CA Buena Park, RPS Elctms,lnc. 213-744-8400 
CA Costa Mesa, Bennan Gravley Co., Inc. 

CA Palo Afto, Mallard Mklg. . .............. 
CA San Jose, Cypress Elctrns. ... 
IL Arlington Heights, ZMS Elctrn. SIs., Inc. 

............................... 
KS Overland Park, Guernsey/Web Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
MA Burlington, K~chen & Kutchin Inc. . .. 
MA Hopkington, Interface Elclms, Inc. ..... 
NJ Mar~on, BGR Assacs. 
NJ Palmyra, Marlac Elctrns., Inc. . ......... 
NY Commack, JL SIs. Assocs. .. 
NY Rochester, H.C. Johnson Agy., Inc. ... 
NC Raleigh, Tingen Tech. SIs., Inc. . ....... 
TX Arlington, Comptech SIs., Inc. 
WI Brookfield, ZMS Elct~n. Sis; 

Local Distributors 
CA Buena Park, RPS Elctrns., Inc. . .. 
CA San Jose, Cypress Elctrns. 
MA Hopkington, Interface Elctrns., Inc. . ... 

714-549-2122 
415-961-0456 
408-945-8400 

312-394-4422 

913-381-2225 
617-229-2660 
617-435-6858 
609-983-1020 
609-786-1991 
516-462-5666 
716-586-0777 
919-78,-,',00 
817-265-6007 
414-782-2222 

213-744-0355 
408'945-8400 
617-435-6858 

SCHAFFNER EMC, INC., Instr. Div., 825 Lehigh Avenue, 
Union, NJ 07083, Tel: 201-851-0644, Telex: 685-3444 

Local Ssles Offices & Reps . 
. CA Fullerton, GRU Assocs. ............... 714-738-0903 
CO Boulder, Herb Bass Assocs. .. . . . . . . .. 303-530-7509 
IL Elk Grove Village, Loren F. Green Assocs.lCen. 

.. .. .. .. .. .. .. . .. . .. . .. . .. .. .. . : . .. . . 312-593-0282 
IN. Indianapolis, Loren F. Green Assocs. of .Indiana 

. . . . . . . . . . . . . . . . . .. ................... 317-293-9827 
MI Northville, Micro Sis. Corp: ........ _ ... 315-459-1670 
MN Minneapolis, Loren F. Green Assocs. of Minn. 

.. .. . .. .. .. . .. . .. ... .. .. .. . .. . .. . .. .. 612-571-6666 
OH Centerville, Micro SIs. Corp. 513-433-8171 
OH N. Olmslead, Micro SIs. Corp. 216-734-3080 
OR Portland, Harry Levinson Co. 503-245-1902 
WA Seattle, Harry Levinson Co. .. 206-382-1300 

Local Distributors 
AL Huntsville, Scientific DYcs. SE 
CA Ssn Jose, D. P. Assocs. . 
CT Higganum, Intersell ................. " 

205-536-1969 
408-296-1492 
203·528-5357 

SCHOTT 
FL Orlando, Scienmic DYcs. SE 305-841-8180 
MA Buriington,lmersell ................... 617-273-3844 

NJ WOodcliff Lake, Eastern Instrmn ....... 201-884-0907 

NC Winston-Sslem, ScientHic DYes. SE, Inc. 
. . . . . .. . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . .. 919-765-5776 

PA Melrose Park, Robert Meyers Assocs. 
....................................... 215-224-1663 

WA Ssattle, Harry L~inson Co. ........... 206-382-1300 

SCHAUER MFG, 4500 Alpine Ave, CinCinnati, OH 45242, 
Tel: 513-791-3030, Telex: 21-4576; Empl.: 195; Sis. Mg,: 
A. A. Groenewold; Dis!. Mg,: Dan Shaw 

SCHLAGE ELECTRONICS, 3260 Scott Blvd., Santa 
Clara, CA 95051 , TeI:4OB-727-5170, Telex: 171122; EmpL: 
150; Sis. Mg,: Steve Burt 

SCHNEIDER INSTR., 8115 camargo Rd, Cincinnati, OH 
45243, Tel: 513-561-8603; Empl.: 23; Sis. Mgr: C. A. 

Schneider, Pres. 

SCHONSTEDT INSTR CO, 1775 Wiehle Ave., Reston, 
VA 22090, Tel: 703-471-1050, TWX: 710-833-9880; Empl.: 

45 

SCHOTT CORP .. 1000 Parkers Ll<. Rd, Wayzata, MN 
55391, Tel: 612-475-1173, TWX: 910-576-2984; FSC No.: 
80023; Empl.: 325; Sis. Mg,: A. Schmitt 

Local Sales Offices & Reps 

IL Des Plaines, Electr<>-Comp. SIs. ....... 312-577-3786 
MA Needham, Hatch Assocs .............. 617-444-3310 

SCHOTT ELCTRNS., Hershey Dr., Ansonia, CT 06401, Tel: 
203-736-2677, Telex: 1704518911; Empl.: 240; SIs.Mg': 
Don Davis 

SCHOTT GLASS TECHNOLOGIES,' INC., 400 York 
Ave., Duryea, PA 18842, Tel: 717-457:7485, TWX: 510-

671-4535; FSC No.: 23-169-1403; Empl:: 600; Sis. Mg,: D. 
Dougherty 

the connection for ... 

distributor 
specialists 
632 Santa Monica Blvd . 
Santa Monica, 
California 90401 

(213)393-9666 
A regional distributor of 

quality electronic components 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 775 
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SCHRAC Manufacturers and Sales Offices Directory 

. , 

SCHRACK NORTH AMERICA, INC.@, 

SCHRACK NORTH AMERICA CORP., 3 Westchester 
Plaza, ElmsfOrd, NY 10533, Tel: 914-592-1305, Telex: 
646149; EmpL: 4; SIs. Mgr" Zach Zager 
................. c .......................... 801444-1446 

Local Sales Offices & Reps 
Al Athens, Effeclive Mktg. Force ...... ,.. 205-233-2947 
CA Uvemore, O'Rlelly EIcIrn. SIs. __ ... ,... 415-443-5343 
CA . Panorama City, Viking SIs. ...... ::.... 8111-786-5501 
CO Ejoulder, Stratford Grp. .: .............. 303-530-3194 
CT Manchester, Vin-Tech .. . . . . . . . . . . . . .• 203-846-3007 
FL Tampa, ~ Controls, Inc. ,............ 813-961-9478 
GA Atlanta, Effecllve Mktg. Force .....•... 404-946-6023 
U. Barrington, Richard Fisk Mktg. ........ 312-381-0653 
IN Indianapolis, C.C. Elclrns. ........ : .... 317-255-1508 
KS Shawnee Mission, Microtronics (K&M) 

...............•...... : ................. 913-262-1444 
MA Framingham, Bengel Assocs. .......... 617-877-2639 
MA Randolpll, Bengal Assocs. ............ 617-961-4120 

PA PhIladelphia, Jan IndL ................. 215-922-1321 
PA Redding. RAM. Motor Control ...•...• 215-376-7102 
TX Brownsville, Garden lrids. ..•.......... 512-541-3660 
TX Dallas, Rawlinson EIec. Supp. .... , ...• 214-741-1721 
TX Fl Worth, Industrial Equip. ., .......... 817-831-6151 
TX Garland, Industrial Equip. .....•....... 214-271-5494 
TX Houston, Commercial Equip. ...•...... 713-237-6882 
TX Ho~ Ralph's Elclms. ............. 713-746-4902 
TX Hurst, Industrial Equip ................. 811-595-1814 
IJT Provo. CentraiUtah EIcIms. '.. .. .. .. ... 801-373-7522 

. IJT Provo, Omega Elclms. ..•............. 80.1-375-4664 
IJT Salt Lake City, Ballard Supp. ....... :.. 801-972-2430 

. VA Norfolk, Radio Parts Oistr. Co. .. ...... 804-461-6095 
WA Port Angeles, Alphase EIec. ........... 206-452-9705 
WI!< Spokane, Consolidated Elclrl. Distr. ..• 509-535-8891 
WA Tacoma, Arnfac EIec. ................. 206-383-4303 

5chroFFR' 
19" Systems for Electronlcs Packagmg 

MI Pontiac, C.C. Elclrns., Inc. ..•...•...... 313-338-7400 SCHROFF INC., 170 Commerce Dr. Warwick, RI 02886, 
MN Roseville, TLC Controls ............... 612-483-2226 Tel: 401-732-3770, Telex: 952175; SIs. Mgr" Thomas 
NJ Paramus, Jarrns Elclm. .... ; . .. .. .. ... 201-265-2032 K edy C 1080 
NY Melville, Janns Elctm. ................. 516-752-0404 enn ................................... ;.... • 
OH Galroon, CC. Elcirns., Inc. .............. 419-468-3253 Local Sales Offices & Reps 
TX . Irving, K~e Elclms. SIs. Co. Inc. .,...... 214-438-9336 AZ Scottsdale, Luseombe Engr. .......... 602-949-9333 
OR Portland, Pacific Elec. SIs. .•. . . . . . • . .. 503-.235-3456 CA .Cernpbell, Luscombe Engr. .. . . . . . . . .. 408-37()"202O 
NY Syracuse, Pll Tronics .... ; •...•...... 315-455-7346 CA Pasadena, Luscombe Engr .....•.....• 21~2000 

Local Distributors CA San Diego, Luscombe Engr. .........• 61.9-295-4300 
AK Anchorage, Electronics Supp. Ctr.. .. ... 907-274-0603 FL Pompano Beech, EMA •... ;........... 305-943-3732 
AZ Phoenix, CepiIoI EIcIms. ............... 602:252-5897 FL Winter Park, EMA ................ :.... 305-671-6800 
CA Santa Monica, Distributor Specialist ... 213-393-9666 GA Atlanta,CRsEIclms. ................ ,. 404-396-3720 
CA Santa Monica, Master Oistrs. .......... 213-452-1229 U. Berl<eley, Cadre Teelt Rep. ......... :. 3.12-449-3900 
CA Tustin, Callronics Sis. ................... 714-73()..03.50 MI Troy, C. B. JenSen ..................... : 313-843-0506 
CA Van Nuys, Hurley Elctrns. ........ , ... J 818-781-8410 
CT Danbury, Green EIec. .. ,.............. 203-748-5644. MN. Minnespolis, D. A. Case Assoc. ........ 612-869-3700 
CT New Haven, Hatry EIcIms. ............ 203-755-.1181 . MO Briileton,'DY-Tronix .................. 314-291-4777 
CT Norwalk, Dena EICtms. ................ 203:-847-7285 NH Salem, Sales Engr. .. ................. 603-893-5521 
CT Norwalk, Park Distr. ......•............ 203-853-2010 NJ Englewood, Sprung-Nussbeum ....... 201-569-5666 
FL Lakelarid, AA Elee. .................... 813-665-6941 . . NY C4;>ntral Sqare, Bastian SIs. ............ 315-437-1482 
FL Lakeland, Switch Controls ............ 813-844-7564 NY Fairport, Bastian Sis. .................. 716-223-0237 
FL Miami, B & R Elctrns. .................. 305-255-4510 NY. Port Crane, Bastian Sis. Agency Inc ... 607-722-3421 
FL OsklandPark,Zelgon,lnc. : ......... :.305-565-;1555 OH Aurora,EMA .......................... 216-562-6104 
FL Orlando, Sun Elctms. ................. 305-841-4650 OH Ce '11 EMA 3-2800 
FL Tampa, Leader EIcIms ................. 8l3-67()"3315 nt8M e, ...................... 513-43 
FL W. Palm Beach, Dolphin' EIec. ......... 305-659-7166 PA Huntington Valley, Omega Elctm. SIs. 
HI Honolulu, Industrial Elctms. ........... 808-533-6095 ....................................... 215-947-413.5 
IL Arlington Hgts., Lodan Elctrns. ,.: ..... BOo-323-5207 TX Austin, eMZ .......................... 512-255-1663 
IN !3looniington,HoQsierEIcIms. ..... : ... 812-332-943Q TX Garland,CMZ ......................... 214-681-1414 
IN Bloomington, Stansifer'Radio ..... " .. 812-336-6339 TX Houston, CMZ ....................... 713-771-1500 
IN Indianapolis, Mar Elclms. ............. 317-875-4510 
IA Cedar Rapids, Iowa Radio Supp. ...... 319-393-4510 
KS SaRne, Electronics, Inc. ................ 913-827·7377 
KY Mayfield, Pickens S'!pp .. ; .......... ; ... 502-247-6041 
MO Bellsville, PSI ......................... 301-937-4960 
MD' Gaithersburg, Axis EIcIms. ............ 301-84()..9640 
MD Salisbury, Mcrall .................. , .. 301'149-6151 
MA 'Norwood, ErnIei EIcIms. ....... , ...... " 61.7-769-9500 
MA Pittsfield, Cash &. carry EIec. Supp. < ... ' 413-499-9500 
MA' WaKham, Standard Elee. Supp. ....... :617-89()..1050 
M.<\ Wilmingtoh, Aved EIcIms. ..... ;.: ...... 617-245-7406 
MA Woburn, Abbott EIcIms. ............... 617-935-2040 
MI Flint, Advance Whale. Distr. ........... 31.3-238-5611 
MI Troy; Empirli EIcIms. .................. 313-565-81.30 
MN New Brighton, Chris EIcIms. ......... , 612-631-2847 
NE . Lincoln; ScOtt Elctms. ....•..........• .402-466-8221 
NJ Brick. EI<!Otfoni!' Entprs. ............ ,.. 212-44N 046 
NJ E.Rutherlord; AA E~ ............... : ... 800-228-0131 
NJ Fair Lawn, Relay. Specialties .......... 201.'797·3313 
NJ Plainfield, Prop,ae... . : ............. :.... 201-755-4940 
NY BOhemia,OmritEic Mfg.; Inc. .......... : .. 516-567:8685 
Nv'B!Jffalo,Summit ElclrnS. .. .. .. .. .. . • ..716-334-811.0 
NY Commack, Choice CoIT1!8. ;, ........... 516-543-6080 
NY Elnisforcl,AncsrEle<: ...... : ............ '914-592-7100 
NY Mt Venian, ·Janesway EIcIms. .. .... " 914-699-671/) 
NY. Nanuet, Andrea EIec. .................. : 914-623-3447 
NY New Rochelle, Oert EIcIrns... . . . ........ 914-235-4800 
NY Port Washingion. Bredtr,onics ........... 201,841-6118 
NY Rochester, Masline Elctms. ........•.. 71,6-54&-5373 
NY Rome, Rome Security ................. ,', 315-336-0146 
NY Sodus, AED .. , .................... .,.. 315-463-6561 
NY Stony Brook, Bomark Elctms. .. i.. ..... 516-689-6999 
NY W. Babylon; Septronics ............... 518-843-4990 
NY Wheatfield, EEC ... .. .. . .. .. .. .. .. .... 716-693-3970' 
NY WMe Plains, BeIlfiekj Pro Shop ...... 914-948-6650 
NY . Yonkers,Klntronics ................... 914-968-7736 
NC Knightdale, SystemsElctms. ........... 919-266-9908 
NC Pineville, Control Design Supps.· ....... 702-~10 
OH Columbul' ThompsonE;lec .. : ......... 614-228-6191. 
OH . Daylon, <;;arver Supp. ................. 513-461-9673 
OH . Daylo" Industrial Sis. '& Svc. . ... :..... 513-439-4131 
OH . Z8f1$Sville; ThompsoriRadio Supp. ... 614-452-8473. 
OR Clackamus, Amfac EIec. .............. 503-657-3020 
OR Medlord,Medi'ord EIec. Whlsr ......... 503-773-6656 
OR Ontsrio, Interstate.EIctm. Corp. ........ 503-889-9679 
OR Pendleton, Round Up ElCtrns. ......... 503-276-3152 
OR Portland, D-Four·Controls ..........•. 503-231-8058 
PA Bloomsburg, E. R. Beers .............. 717-784-1600 

SCHROFF UK L TO., Maylands Ave. Hemel Hempstead, 
Herta, England HP2 480, Tel: 0442-40471/6, Telex: 
825658; SIs.'.Mgr" Mr. B-U KaupiSch 

SCHULZ CONTROLS, INC., P.O. BOx 9555, New Haven, 
er 06511, Tel: 203-562-2555; EmPI.: 35; SIs. Mgr" Paula 
Calabrese;, Dist. Mgr: Paula Cslabrese . 

SCHURTER, INC. 1016 Clegg Ct., Petaluma, CA 94952, 
Tel: 707-778-6311, Tele)(: 176-064; FSg No.: 61935; SIs. 
Mgr" Bruno H. Schurter 

Local Sales Offices & Reps 
CA 'Fullerton, Gru Assocs.' ................. 714-738-0903 
CA. San Jose, Ruppert SIs. & Engrg ....... 408-998-8717 
CO Lakewood, Cristee'Meade Co. ........ 303-232-0287 
FL Ft Lauderdale, IMR, Inc. ...... , .. .. ... 305-741-2449 
GA Uthia Springs, EffeCtive Mktg. Force .. 404-948-6023 

'IL Arlington Hgts., MJ Petersen & AsSoc., Ltd. . 
........................................ 312-577-8200 

IN NoblesVille, W. G. Brouillette & As$OCs.. Inc. 
....................... : . .. ... .. .. .. ... 317-845-8157 

MN Minnetonka, Frank Anthony Mktg. ..... 612-934-0773 
MS Jackson, Doby Assocs ................ 601-981-1138 
NH NashUa. Bell Controls .......... , . . . .. 603-882-6984 
NJ Ho-Ho-Kus, D. J. I"isher Co. ........•.. 201-652-0090 
NJ Medford, Champion-Elclm. SIs. Co. .•.. 609-983-0932 
NY Fairport, TACSls,lnc .................. 716-425-1070 
OH Beechwood; Electronlc Salesmasters 

. . . . . . .. . . . . .. . . . . . . .. .• . . . . . . . .. . . . ... 21 &-631-9555 
OR Portland, DussauR & Associales Inc. .• 503-841-8780 
TX Austin, OM As$OCs.. Inc. .............. 5'12-452-1638 
TX Dallas, OM As$OCs..Inc. ............... 214-241-3876 
TX Houston, OM As$OCs.. Inc. ............ 713-789-4426 
WA Seattle, DussauR & Associates Inc. . .. 206-527·5454 

Local Distributors 
CA Fremont, Fusecom, inc ... : ............ 415-657-FUSE 
CA San Jose, Dansco Comp. SIs., Inc. .... 408-288-8740 
CA San Jose, Quail Elctrn$, .............. 408-995-0812 
IL Elk Grove Village, Nu-Way EICtrn. Distrbs. Inc. 

....................................... 312·437-7120 
MD Rockvlile, FIC Corp. ....... .... . . . . . . . . .. 80()"638-6594 
OH Strongsville, Fuse World .............. 216-238-1330 

TX Dallas, Fuses, Inc. ....... : . .. .. . .. .... 214-341-8407 
WA Redmond, FusecOm.lnc. .............. 206-881-2442 
Can Markham, Ont. Lenbrook EIcIms. ..... 416-777-7722 

SCHWEITZER, DIV, Kimberly Clark Corp.,\ee, MA 
01238, Tel: 4130-243-1000, JWX:. 41a:.243-2121; EmpL: 
750 

SCIENCE ACCESSORIES CORP., 970 Kings Hwy. W. 
Southport, CT 08490, Tel: 203-255-1526, Telex: 964300 
SAC SPAT; ·SIs. Mgt: H. A. Cteveland 

SCIENCE/ELCTRNS.; 1224-26 McCook Ave.. Daylon, OH 
45404, Tel: 513-228-6011, Telex: 288-004; Empl.: 25; Sis. 
Mgr" E. E. Pohl;Dist: Mgr" J. Tlinksley 

SClENTECH, INC. 5649Arapehoe Ave., .Boulder, CO 
80303, Tel: 303-444-1361, BOo-525-0522, TWX: 91()"94()" 
0994; E",pL: 57 . 

SCIENTIFIC-ATLANTA, INC., P.O. BOx 1 05600, Atlanta, 
GA 30346, Tel: 404-441.,4000, Telex: 0542898, TWX: 81 ().. 
766-4912 

SPECTRAL DYNAMICS, .Scientific-Atlanta, Inc., 4255 
Ruffin Rd., San Diego. CA 9212a,.0575, Tel: 619-268-7100; 
TWX: 91 ()''335-2022; Empl.: 370; Sis. Mgr" Ram Waney 

SCIENTIFIC-ATLANTA, INC. See Optima Enclosures 

) 
SCIENTIFIC COLUMBUS, INC, Esterline Corp., 1900 

Arlingale La. Columbus, OH 43228, Tel: 614-274-7160, 
Telex: 245-426; e,npL: 210;' SIs. Mgr" Don Yore; Dist. 
Mgr" Don Yore 

SCIENTIFIC COMMUNICATIONS, INC. 3425 Ki.ngsley 
Rd., Garland, TX 75041, Tel: 214-271-3685, TWX: 91()" 
860-5172; Sis. Mgr" Donald G. Luiken 

SCIENTIFIC RADIATION CORP. 1201 San Antonio Rd., 
Mountain View, CA 94043, Tel: 415-965-0910, Telex: 
345506; Dim. Mgr" James A. Lazzara 

SCIE;NTlFIC RESEARCH CORP., See TRAK 
Microwave ·Corp. , 

SCIENTIFIC TE;CHNLG. 1201 SaIi Antonic Ad, Mountain 
. Vrew, CA 94043, Tel:. CA 415-965-~91 0. 8O()..221-7080, 
Telex: 34-5506; Erripl.: 50 

SCITEQ ELECTRONICS; INC, 7380 Clairemont Mesa 
Blvd. San Diego. CA 92111, Tel: 619-292-0500, Telex: 
882008; SIs. Mgr" Henry Eisenson; Dist. Mgr.· David 
Noonan 

SCOPE, INC., 1860 Michael Faraday Dr. Reston, VA 22090, 
Tel: 703-471-5600, TWX: 71()"683-1178; Empl.; 225; Sis. 
Mgr" David Bess 

SCOTT AVIATION, Figgie Intemationallnc., 123 East 
MontBcito Ave.. Sierra Madre, CA 91024, Tel: 213-355-
4281 

SCREEN DATA CORP. 80 S. Jefferson Ad, Whippany, NJ 
07981, Tel: 201-887:7713. BOo-248-1212, Telex: 71 ()"387-
209; SIs. Mgr" Michael A. Kling 

SCREENPRINT lOOW, 271 BallartWale SL Wilmiilgton, 
MA 01887, Tel: 617'935-6395, Telex: 948227; Sis: Mgr" 
W. F. Donovan Jr. . 

SEABOARD ELCTRNS.; 70 ChurchSt, New Rochelle, NY 
10805, Tel: 914-235·8073, Telel\: 846289; Empl.: 78; SIs. 
Mgt" Dr. Richard Ader; Dist. Mgr" Dr. R Mer 

SEACOR, INC., 123 Woodland Ave, Westwood, NJ 07675, 
Tel: 201-666-5600, Telex: 135-354; !=mpL: 45 

SEA DATA CORP, one Bridge St, Newton, MA 02158, Tel: 
6t7-244-321~TeIex: 1I51107;·EmpI.: 40; SIs. Mgr" W,t!iII 

SEALECi'Ro; 225 Hoyl\SI,. MSmaroneck; NY 10543, Tel: 
914-698-5600; EmpL: 1600; SIS. Mgr: T. Lynn; Dist. Mgr" 
. N. BuoOan!lO 

SEAl TRON, INC., 9705 Reading Road, Cincinnati, OH 
45215, Tel: &13-733-6400, TelEix: 21-4609; Empl.: 120; 
SIs. Mgr" JameS' Dawson 

SEASTROM MFG. CO., INC;, 701 Sonora Ave.. Glendale, 
CA 91201, Tel: 213·245-9121, TWX: 91()..497-2271; FSC 
No.: 86928; EmpL: 75 
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~- ~ ..... --..... 
Manufacturers and Sales Offices Directory 
SEATll..E COMPlJTER PRODUCTS, INC. 1114 Ind. 

Dr. Seattle, WA 98188, Tel: 206-575-1830, ~6-8936; 
SIs. Mgr: Max Gerdts 

SECTOR "MOTOR IND. INC.. 999 Grand Blvd., Deer Park, 
NY 11729; Tel: 516-242-2300, TWX: 510-227-6075; SIs. 
Mgr: VJCIor Nelson 

secoinsa S 
af]fjflJ}~-pou:4!r 

SECOINSAlDlGI POWER, 686 E Glsh Ad., San Jose, 
CA 95112, Tel: 408-288-5600, Telex: 910-338-0579; 
Empl: 90; SIs. Mgr: Ron Murphy; Di8t. Mgr: Ron Murphy 
................ , ....•..................... 0.1830-1832 

Local Sales Offices & Reps 
CA Inglewood, Basic Sys. Corp. ........... 213-673-4300 
KS Shawnee Mission, Panatal< Tech. SIs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 913-362-3349 
MD Rockville, J-4 Computer Sys. ....... .. 301-424-0700 
MN Spring leke Park, Holmgren Assocs. .. 612-786-7641 
NJ Boonton, Winter Assocs. .........•..•. 201-334-3434 
OK Tulsa, Qenzal SIs. & Assocs. .......... 918-822-7744 
OR Portland, Power Sources. Unlimited, Office 2 • 

· . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 503-292-{)918 
TX Fort Worth, EI Tech SIs, Inc. .......... 817·268-2896 
VA Front Royal, EHren SIs., ltd. ........... 703-635-7201 
WA lynwood, Power Sources UnlimHed, OIice 1 

........................................ 206-743-6641 

SECURITY PLASTICS, INC. 14427 NW. 60th Ave., Miami 
Lekes, FL 33014, Tel: 305-823-5440, Telex: 603303; Empl: 
400; Sis. Mgr: J. licht 

SEEQ TECHNLG. 1849 Fortune Dr. San Jose, CA 95131, 
Tel: 408-942-1990, Twx: 9103382313; Empl.: 650; Sis. 
Mgr: J. Daniel McCranie; Dis!. Mgr: J. Daniel McCranie 

SEIKO INSTRS. U.S.A., INC., 2990 W. LemUa Blvd., 
Torrance, CA 90505, Tel: 213-530-8777, TWX: 910-347-
7307; SIs. Mgr: John Hawkins, Lee Guio; Dis!. Mgr: Lee 
Guio, John Hawkins ......... A-1433; B-1092; 0.1071 

Local Sales Officas & Reps 
Al Huntsville, Electro-Mech .............. 205-533-2100 
AZ Scottsdale, Fred Board Assocs. ....... 602-994-9386 
AZ Tucson, Fred Board Assocs ........... 602·299-1508 
CA los Alamitos, Santana SIs. ............ 714-827-9100 
CA San Diego, CK Assocs. ............... 619-279-0420 
CA San Jose, Exis, Inc .................... 406-287-6680 
CO Golden, Candal, Inc. ................ :. 303-233-0155 
FL Plantation, Gallagher & Assocs ......... 305-473-2101 
GA Norcross, Electro-Mech ............... 404-447-6478 
IL Elk Grove Village, The John G. Twist Co., Inc. 

· . . . . . . . . . • . . • . . • . . . . . . . . . . . . . . . . . . . . .. 312-593-0200 
IN Greenwood, Valentine & Assocs. ..... 317·868-2260 
IN South Bend, Valentine & Assocs. ..... 219-268-7070 
IA Cedar Rapids, Tech. Elctms. .......... 319-366-5443 
KS Overland Park, Kebco ................ 913-541-8431 
KS Wichita, Kebco ....................... 316-733-1301 
MD Annapolis, Vince Iorio Assocs. .. . . . . .. 301-465-8150 
MA Brockton, Forsberg SIs. ........•...... 617-522-a3oo 
MI Grosse Pointe Pk., Greiner Assoc. .... 313-499-0188 
MN Bloomington, Quantum SIs. ........... 612:.a84-4700 
,,",0 Maryl~d Hgts, Kebco ................ ~14-576-4111 
NJ Manville, DynoRep, Inc. ........•...... 201-685-0135 
NJ Ml Laurel, Comtek, Inc. ............... 609-235-8505 
NM Albuquerque, Fred Board Assocs. ..... 505-293-1399 
NY Kingston, RP. Kennedy Co ............ 914-876-2700 
NY .Roehester,R.P.KennedyCo. ......... 716-271-1910 
NY . Rochester, R. P. Kennedy Co .......... 716-271-a322 
NC Raleigh, EIecto-Mech ................. 91,9-851"8165 
OH Wadsworth,lmtech ................... 216-239-2202 
OR Tigard, ColT'flOnents West .........•... 503-864-1671 
TN Jonesboro, EIectro-Mech ... , .... , ..... 615-753-2964 
TX Austin, TL Mktg. ... ,....... . • .. . . . . ... 512-453-4586 
TX Dallas, 'rL Mktg. .............. " ....... 214-357-1752 
UT Satt lake City, Aspen SIs., Inc. ........ 801-467-2401 
WA liberty leke, Components West ...... 509-255-6224 
WA Redmond, Components West ......... 206-885-5860 
WI BrOOkfield, John G. Twist Co.. Inc. ..... 414-782-2670 
Can Pointe Claire, Que., Tech·Trek, Ltd. ... 514-697-3385 
Can Rexdale, Ont, Tech-Trek, Ltd : ........ '416-674-1717 

Can Richmond, ac, Tech-Trek, Ltd. ....... 604-271-3149 

Local D/stJibutors 
Al Huntsville, Contact EIctms. .......•... 205-861-9321 
AZ Phoenix, Sterling Elctms. ........... ,. 602-268-2121 
CA San Jose, ErIc Elctms. ................ 408-262-1111 
CA Santa Ana, Pacesetter EIctms. USA ... 714-777-4711 
CA Sunnyvale, Pacesetter Elctrns. USA ... 408-734-5470 
CA Tustin, Added ValUe Elctms. . ........ : 714-730-5848 
CO Denver, Diplomat Elctms. ............. 303-422-9229 
CO Englewood, Sterling Elctms. .. . • . . . . .• 303-796-7338 
CT Wallingford, Sterling EIctms. ... . . . . . .. 203-265-9535 
Il Elmhurst, Semi-Conductor Specialists 

....................................... 312-279-1000 
Il Northbrook, Classic Comps. .......... 312-272-9650 
IN Indianapolis, Classic Comps. .......... 317-872-4777 
KS Overland Park, Sterling EIctms. ... ;... 913-236-5589 
LA Melairie, Sterling Elctms. .............. 504-887-7610 
MD Middletown, CUrrent Camps. .......... 301-473-5333 
MA Norwood, Emtel ...................... 617-769-9500 
MA Wanham, Sterling Elctms. ............. 617-894-8200 
MN Bloomington, Semi-Conductor Specialities 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 612-854-8841 
NJ Perth Amboy, Sterling EIctms. .•...... 201-442-8000 
NM Albuquerque, Sterling EIctms. .......... 505-864-1905 
OH Cincinnati, Schuster .............. : . .. 513-489-1400 
OH Cleveland, Schuster .. .. • . . . . . • . . . .. .. 216-425-8134 
OK Tulsa, Sterling Elctms. ................ \918-663-2410 
OR Leke Oswego, Moore EIctms. ......... 503-684-3100 
PA Allentown, lehigh Elctms. Comps. . . .. 215-433-3045 
TX Austin, Sterling Elctms. . . . . . . . . . . • . . .. 512-a36-1341 
TX Dallas, Sterling Elctms. .. . . . . . . . .. .. .. 214-243-1600 
TX Houston, Sterling Elctrns. .......... ,.. 713-627-9aoo 
UT San leke CHy, Diplomat Elctrns. •...•. 801-487-8131 
VA Richmond, Sterling Elctms. ... . . . . . . .. 604-226-2190 
VA Sterling, Sterling Elctms. .............. 703-450-2373 
WA Bellevue, Moore Elctms., Inc. .......... 206-644-0101 
WI New Berlin, Classic Comps. ........... 414-986-5300' 
can Downsview, Westbume Indl. Entprs. .. 416-635-2950 
Can Markman, Semad Div. DEW Elctms. .. 416-475-8500 
Can Montreal Sernad Div. DEW Elctms. ... 514-638-4814 
Can Ottawa, Sernad Div. DEW Elctrns. ..... 613-729-6145 
Can Vancouver, Sernad Div. DEW Elctms. 

. ...................... , ................ 604-438-2515 

SEIKO INSTRUMENTS U.sA, INC., 
Robotics/ Automation Diy., 2990 W. Lomita Blvd., 
Torrance, CA 90505, Tel: 213-530-8777;' Sis. Mgr: John 
Dudley 

SEKAI ELCTRNS. OF AMER.INC. 14700 E Firestone 
Blvd.. SuHe 122, La Mirada, CA 90638, Tel.: 714-670.1854, 
Telex: 685521; FSC No.: 8V398; Empl: 4; Sis. Mg;: larry 
Klementowski 

SELCO PRODUCTS CO. SEL Sales, Inc. 7560 Stage 
Rd.. Buena Park, CA 90621, Tel: 714-521-8873, Telex: 65-
5457; Empl.: 18; Sis. Mgr: Bill Wilkinson; Dist. Mgr: Ray 
McDowell ' 

SELEC-KEY, Microdot 302 Roma Jean Pkwy., 
Streamwood, IL 60103, Tel: 312-637-7970; Sis. Mgr: 
Charles Stelzner 

SEL -REX DIV. OMI IntI. Corp., 75 River Ad., Nutley, NJ 
07110, Tel: 201-667-5200, Telex: 133-320, TWX: 71 0-989-
1423; Empl.: 250; SIs. Mgr: Larry Price . 

SEMCO, Ate. 6, No. Windham, CT 06226, Tel: 203-423-6316; 
Sis. Mgr: Alan Giordano 

, 
SEMICOA, 333 McCormick Ave., Costa Mesa, CA 92626, 

Tel: 714-979-1900, Telex: 678-315, TWX: 910-595-1961;' 
FSC No.: 34156; Empl: 65; SIs."Mgr: Mark Ellsberry 

SEMICON, 10 North Ave., Burlington, MA 01603, Tel: 617: 
272-9015, TWX: 71 0-332-1919; Empl.: 550; Sis. Mgr: Tom 
Le Blanc; Dist. Mgr: L le Bow 

. SEMICONDUCTOR CIRCUITS, 49 Range Rd., Windham, 
NH 03087, Tel: 603-893-2330, TWX: 71 0-366-0505; Empl: 
300; Sis. Mgr: J. Muckenhoupt; Dist. Mgr: Marc Gauthier 

SEMICONDUCTOR PA~KAGING MATLS. CO. 
INC .. 431 Fayette Ave., Mamaroneck, NY 10543, Till: 914-
698-5353, TWX: 710-566-1103 ................. ' C-1097 

Local Sales Offices & Reps 
AZ Tempe, Spectrum Assoc., S.W ...... ; ... 602-986-1786 

SENSIT 
CA Anaheim, california Tech SYcs. ....... 714-a3Q-8470 
CA Santa Clara, CeIifomia Tech. SYcs. .... 408-496-1155 
CA Tarzana, California Tech. Svcs. ....... 213-343-3131 
CT Southfngton, libby Assocs. ..••..•...• 203-747-5601 
IL Northfield, lmex, Ltd. .................. 312-446-8934 
PA Fr&nconla, Scharas Assocs. ... . • . . • •. 215-368-2017 
WA Bellevue, Mars ........................ 206-747-3292 

SEMICONDUCTOR TECHNLG.INC.. 3131 s.E. Jay St, 
Stuart, FL 33497, Tel: 305-283-4500, TWX: 510-953-7511; 
Empl:45 . 

SEMIKRON, INC. 11 Executive Dr. P.O. Box 86, Hudson, 
NH 03051,' Tel: 603-883-8102, 1-600-258-1308, Telex: 
6711011; FSC No.: 58687; Empl.: 45; Sis. Mgr: Frank 
Haase; DisI. Mgr: Bruce Sessler 

Local Sale8 ()fflCes & Reps 
Al . Huntsville, R. W. Mitscher ..•.. :....... 205-882-6050 
AZ. Phoenix, Trembly Assocs. ...•..•..... 602-967-2058 
CA Downey, Trimarco .................... 213-861-8244 
CA Redwood City, Aun Assocs. ........... 415-367-1710 
CO' Denver, Trembly Assocs. .. . . . . . . . . . .. 303-233-9544 
FL Oldsmar, Boggs & Assocs. ............ 813-855-1812 
GA Atlanta, R. W. Mitscher .....•.•........ 404-923-3239 
Il Chicago, Ropek, Cahill & VogI ........ 312-631-0070 
KS Kansas City, Harris-Hanson Co. .... : •. 816-763-8200 
MI DetroIt, Favco' ........................ 313-644-0173 
MN Eden Prairie, Bohfig & Assocs. ..•..... 612-944-8404 
MO St louis, Harrls-Hanson.eo. .•........ 314-432-3611 
NV Las Vegas, Trembly Assocs. .•........ 702-369-8700 
NH Amherst. Eva-Tec Mktg... .. . . ..•. . . .. 603-873-4830 
NM AlbuqiJerque, Trembly Assocs. ........ 505-266-8616 
NY Albany, lynn Assocs. ................. 519-459-1239 
NY Buffalo, lynn Assocs. ................. 716-631,-0054 
NC Raleigh, R W. Mitscher ............... 919-848-0941 
OH Hamilton, B & J Entprs. ............... 513-863-1353 
OR Portland, Doran SIs. Assocs. .......... 503-357-3333 
PA Pittsburgh, lynn Assocs. .............. 412-468-8611 
TX Richardson, Barry SIs. ................ 214-234-0255 
UT san Lake City, Trembly Assocs. ....... 601-486-5292 
WA Seattle, Doran Sis. Assocs. • • . . • . . . . .. 206-865-1885 

Local Distributors 
FL Hollywood, MAO ElCtrn. Distrs. ••...... 305-966-4847 
GA Attanta, Cleveland Elec. Co. ••..•.....• 404-896-4550 
MI Detroit, Osborne Transformer Co. ..... 313,368-4136 
MN New Brighton, Chris EIctms. Distrs. ... 612-a31-2647 
NJ Roselle, lectren Indo. ......• :......... 201-245-5858 
NC Gastonia, JMT EIctms. & Controls .... 704-867-4401 
TX Dallas, Wilkinson Bros. Co. Inc. ..•..... 214-941-9963 
TX Houston, Industrial Drives MIce. .•.... 713-681-8942 
WA Seattle, Pacific Elctms. ................ 206-575-:1050 
WA Seattle, Red~ EIec. Co,lnc. ....... ,.. 206-282-2511 

SEMTECH, 652.MHcheil Rd., NewbuIy Park, CA 91320, Tel: 
213-628-5392, TWX: 910-336-1264; FSC No.: 
14099;Multlpte; Empl: 350; SIs. Mgr: John Mitchell; Dis/. 

. Mgr: "ViII Fiske 

SEMTRONICS CORP. 310 Hwy 7 74 S. P.O. Box 2248, 
Peachtree City, GA 30269, Tel: 404-481-6861, Telex: 
8107682244; EmpI.: 20; SIs. Mgr: Larry Fowler 

SENCORE. 3200 Sencore Dr. Sioux Falls, SO 57107, Tel: 
605-339-0100, TWX: 910-660-0300; EmpI.: 250 
. ....................................•........... 0.1399 

SENSITEK CORPORATION, See Biddle Instruments 

Sensltl". 
Research-

SENsmVE RESEARCH INSTRS., 25 Dock St, Ml 
.vernon, NY 10550, Tel: 914-699-9717; FSC No.: 
3259O;16034A; Empl.: 35 ................. 0.1304-1306 

Local Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. .......... 602-947-4297 
CO Commerce City, Williams Assocs. ...•. 303-289-5647 
DC Washington, Whitcomb Assocs. ....... 202-737-0763 
Il UncolnwoPct, SaHro & Assocs. ........ 312-677-9720 

. KS Shewnee Mission, CornIel- Midwest .. 913-722-1030 
MD Baltimore, Whitcomb Assocs. ......... 3010869-1245 
MA lexington, Zieco ...................... 617-861-8300 
MI Southfield, CornIellnstrs. Co. ......... 313-358-2505 
MN Minneapolis, Hei-t.He SIs. . . . . . . . .. .... 612-861-6051 
MO St Louis, Conitel- Midwest ........... 314-991-5363 
NM Albuquerque, Williams Assocs. ....... 505-255-1638 
NY Mount Vernon, Elctri.lnstr. Svc. .' ...... 914-699-9717 
OH Cteveland, ComtellnstrS. Co. .. . . . . . .. 218-442-8080 
OH Dayton, ComIellnstrs. Co. 51~29l1-7573 
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SENSIT 
OH Hilliard, Comtellnstrs. Co. ... ;......... 614-676-8305 
OK Tulsa, Data MkIg. Assocs. ........ .... 918-438-4911 
PA Pittsburgh, Comtallnstrs. Co.' ..... " ... ,412-922-5720 
TX AuStin, Data MkIg. Assocs. ... , ..... , .. 512-451-5174 
·TX Dallas, Data Mklg. Assocs. .:.: ........ 214C661-0300" 
TX HOuston, Data MkIg. Assocs. ,.' ...... '. 713-780-2511 
TX' San Antonio, Data Mklg. Assocs. ... , .. , 512-342-3031 
UT Salilake City, Williams Assocs. .: .... 801-532-7701 
WI lake MillS, Sallro & Assocs. ." .... ",'" 414-646-2,605 

SENSOR CORP. BoX 140, ScoIIdaI8, PA 15683, Tel: 412-
887-4080; ErnpL: 6 . 

SENSOR ELECTRONICS, INC. 105 Fairway Terrace, Ml 
,Ulurel, NJ 08054, Tel: 608-778-0850; ErnpL: 7; ·SIs. Mgr" 
J. M. lang~g; Dis/, Mgr" J. M.lang~ 

SEI\jSOR SCIENTIFIC, INC.,. 1275 . Bloomfield Ave. 
F<lirfield, NJ 07006, Tel: 201-227-7790; SIs. Mgr"Bob 
Brinley 

, 
SENSOR SYSTEMS, INC. 892jl Fullbright Ave. 

Chatsworth, CA 91311. Tel: 816-341-5366, Telex: 69-
1583; SIs. Mgr" E. Schneider 

SENSORTEK, lNc. 154 Em Hur~n Ave. Clifton, NJ 07013, 
Tel: 201-779-5577, Telex: ,238790; Empl.: 26 

SENSOR TECHN. 21012 Lassen·S!., Chatsworth. CA 
9131'1, Tel: 213-882-4100; TWX: 910-494-4776; Empl: 
350; Sis. Mgr" Robert Bryden 

SENSOTEC, INC. 1200 Chesapeake Ave. Columbus, OH 
43212, Tel: 614-486-7723, TWX: 810-482-1188; FSC No.: 
29927; SIs. Mgr" Jack Feil 

SENSYM, INC. 1255 Reamwood Ave., Sunnyvale, CA 
'94089, Tel: 406-744-1500, Telex: 176376, TWX: 910-339-
9625; SIs. Mg;" Tom JohnSon; Dist. Mgf" Tom Johnson 

SENTRY MFG. Crystal Park, Chickasha, OK 73018, Tel: 
405-224-6780, 800-854-8850. TWX: 91 (}-83C>-6425; EmpL: 
150; Sis. Mgr" R. Stephens 

! 
. SENTRY SAFES, John D. Brush Co., Inc. 900 Linden 

Ave. Rochester. NY 14625, Tel: 716-381-4~, TWX: 510-
253-6049; Empl.: 220; SIs. Mgr" Ted Brush_. 

SEQUENTIAL INFO. SYS. 249 N. Saw Mill River Rd,' 
Elmsford, NY 10523. Tel: 914-592-5930, TWX: 710-567-
1212; Empl.: 90; SIs, Mgr" Murray E. Vinarub 

'Local sales Offices & Reps 
At. Jasper, SmRh lake Automatiqn ,.'.,'. 205-221-2492 
CA campbell. Sedillo Co. " ............... 408-374-5220 
CA Huntington Beach, Wheatcroft Engrg. 

....................................... 714-964-4681 
CO Westminister. RMS Sis .• Inc. ........... 303-429-1111 
FL Melboume. Reynolds Assocs. ......... 305-259-7000 
IL Park Ridge. Mr. V. Kilty Mid-West Mg. 

...... , ................... : . . ... . .. . ... 312-696-5918 
MD Baltimore, Mid States ................. 301-583-~252 
MA Bedford, DatasoiJrce, Inc. ............. 617-275-8480 
MI Detroit,AutomaticControls ; .•. , ...... 313-533-6890 
'MN Minneapolis, Busch Elctms. .•......... 612-835-2044 
. MO ,St Charles, Prod, Automation •........ 314-441-6600 
NM AlbUquerque, Vermillion Co. .......... 505-883-3668 
NY Melvme, Carnes Assocs. .............. 516-694-1600, 
NY ,Millbrook, Mr. R. DIMarSo, East Sis. Mgr . 

, ....................................... 914-677-9966 
NY Moravia, Electrotech!>ys. ............. , 3.15-497-1598 
OH Cincinnati, Murray & ~ Inc. (A,TR) 

....................................... ' 513-574-8500 
OH Cleveland, Automatic Controls ........ 21,6-63H)333 
PA' King,Of Prussia. Fraedman & Mallii ... 21 p..337-9211 
TX Richardson, Spectra Sis. .............. 214-234-3600 
VA Springfield, Mid-Slates Mklg. .......... 703-569-2700 
WA Medical lake, Calvert Controls.,.. . . ... 508-224-3601 
WI Shorewood, Werking 1ndJ; SIs. ...•... :. 414-964-2225 
Can lachine, Que., Electrodesign .-......... '514-636-4838 

SERCOMP CORP. 20721 Superior St. Chat$wOrth, CA 
9,3", Tel: 816-341-1680. JW)(:4932014; ErnpL: 100; Sis. 
Mgr" John Marthens; Dist. Mgr: John Marthens 

\ '--
SERIAL LAB PRODS., INC. 162 Cook Lime, P.O. Box 766, 

Marlboro, MA 01.752, Tel: 611-481-1684, Telex: 955318 
'Attn; SERIAL lAB; Empl.: 12;' Sis. Mgc R L Wiedeman; 
Dist, Mgr" D. Kreck 

SERMEra 155 Limerick Rd.,limerick, PA 19468, Tel: 215-
946-5100, Telex: 94-633P, TWX: 710-637-1263; Empl.: 

,177; SIs. Mgr" luke McLaughlin' 

SERVQ-INSTRS. CORP, 
Electromagnetics 

See Valley 

au ---- ,-

Manufacturers and Sales Offices Directory 
SERVOMETER CORP. 501 Lillie Falls Ad., Cedar Grove, 

NJ 07009, Tel: 201-7115-4630, Telex: 364233; FSC No.: 
16469; Empl.: 105; SIs. Mgr" D. Walker 

SI:RVO-TEK PRODS. CO., 1066 GoIfIeRd., Hawtholne, 
NJ 07506, Tel: 201-427-3100, TeleX: 130273; EmpL: 80; 
SIs. Mgr" J. Duffy ............................... a.1185 

SErRA SYSTEMS, INC., 45 Nagog Park, Acton, MA 
. 01720, Tel: 617-263-1400, Telex: 948440; F,SC No.: 
53367; EmpL: 85; SIs. Mgr" William R. Stem , .. B.1826 

Lo«sl Sales Offices & Reps 
At. Huntsville, Burnette Techno Metrics .. 205-533-9073' 
CA Lo.s Mas, Qcon, Inc. , ........ :........ 415-941-5530 
CA Los Angeles, Dynasa~' Co. .. ........ 213-266-1175 
CO Westminster, RMS Sis. ..... , ........... 303-429-1111 
Fl Orlando, Datarep .................... : 305-84.3-5224 
GA, AUanIa, Craft Assocs. ................. 404-256-0420 
Il ChicagO, Data Elctms. ......... ;., ..... ~12-283-0300' 
IN IndisnSpoIis, Data Elctins. ............. 317-359-5368 
LA Metairie, Slaton & Assocs., lhe. ........ 504-455-3855 
MA Framingham, J. M. Lancaster Co., ..... 617-875-8883 
MI Hazel Park, Tiby Co. ................ '.. 313-547-3550 
MN Plymouth, Data Elctms. ............... 612-559-1434 
MO St Louis, Adelphi, Inc. ................. 314-821-1232 
NJ Cedar Grove, KlS Assocs. ............ 201-785-4450' 
NY E. Rochester, A & D Oves. ............ ,716-365-2778 
,OH Cleveland, Tiby Co. .:.................. 216-371-5335 
OH- ·Tulsa. Inotek Corp. ................... , 916-622-8570 
'OR Portland, McLaren, Inc. ................ 503-297-2248 
PA Chettenham. Stein Instrm. ............. 215-379-1990 
TX Dallas, Inolek Corp. .......... : ........ 214-243-7000 
TX Houston, lnotek Corp. ................. 713-686-7000 
WA Bellevue, Mclaren, Inc. .•........•.... 206-454-3400 

SEVEN MOUNTAINS SCI. INC., P.O. Box 650, BoalSburg, 
PA 16827, Tel: 814-486-6559; Empl.: 4; SIs. Mgr" 
Josephine Chesworth 

.. E 
TECHNOLOGIES 

SFE TECHNOLOGIES, 1501 1st St. San Fernando, CA 
'91340, Tel: 213-365-94", TWX: 910-498-1535; FSC No.: 

98733; ErnpL: 2000; SIs. Mgr" Ron Modugno; Dis/. Mgr" 
Ron Modugno ..• A.1168-1171, 1277, 1434, 1830-1631 

Local sales Offices & Reps 
At. Huntsville, Electronic SIS., Inc. ......... 205-533-1735 
I'>Z. Tucson, West-Cap Arizona ....•.... ,.·602-294-2646 
CA Milpitas, SfE Technlgs ................ 415-825-5133 
CA Newport Beach, SFE Technlgs. ....... 714-953-8064 
CA San Diego, SFE Technlgs ............. 619-747-2789 
CA San Fernando, San Fernando EIec. Div. 

. . . .. .. .. . .. .. . . .. . . . . . .. . . . .. . . . . .. • .• 816-365-9411 
'CO Parker,Parker Webster ............... 303-641-4888 

CT Stratfbrd, Gerald Rosen Co. .....•..... 203-375-5456 
Fl Orlando, Perrott Assocs. .•............ 305-298-7746 
GA Norcross, Electronic Sis., InC. .......... 404-446-6554 
IL Downers Grove, Splon Assocs. ....... 312-963-7011 
IA Cedar Rapids, Stan Clothier Co. ...... 319-395-0245 
KS Shawnee.Mission, Electro Dynamics .• 9t3-262~2500 
LA New Orleans, SFE Technlgs. ..•...•.. 504-254-5070 
MD Baltimore, Micro-Comp ............... 301-247-0400 
MA Framingham, Gerald Rosen Co ......... 617-879-5505 
MI Southfield, LepofSky & Assocs. . : .. ... 313-569-6080 
MN MirineaPoHs, Sian Clothier Co ......... , 612-944-3456 
NY Bethpage. SFE Technlgs. ............. 212-245-7292 
NY CheSter, SFE Technlgs. .............. :914-469-9620 
NC Concord, Orchard Elctms., Inc. ........ 312-625-8400 
OHOaylon, SFE Technlgs. ................ ,513-434-8212 
OK Tulsa, Bonser Philhower .............. 916-744-9964 
OR . Beaverton, General Elctrns. .....•..... 503-641-5268 
PA King of Prussia. SFE Technlgs. ........ 215-265-1628 

. TX AuStin, Bonser Philhower ............. 512-346-9186 
TX Richardson, BonSer Philhower ........ 214-234-8438 
UT Salt lake City, Parker Webster ........ 801-266-9939 
VA Huddleston, Micro <;amp ., ........... 703-297-7614 
Can Willew~ale, on~, SFE Tei:hnlgs. ....... 416-491-0993 

Local Distributors. " . 
I'>Z. Tempe, Time Elcims. .. ,.: .... '. . . . .••. 602-967-2000 

"CA Chatsworth, StleJlily EIctrns. ........... 816-996-3333 
CA Compton, Harper'S,LO: ................ 213-979-5090 
CA Garden Grove, National Capacitor .... 213-596-9611 
CA Westlake Village, Distel ............... 805-495-9998 
CO Englewood, Time Elctms. ............. 303-85(}-7701 
err Danbury, Diplomat EIctrns. ............ 203-797-9874 
FL Orlando, Tn, Iile. .. .. .. .. .. .. .. .. .. ... 305-859-1000 
GA Norcross, Diplomat Elctrns. ........... 404-449-4133 
Il Chicago, Nep Elctms. ................. 312-625-8400 

IL Ell Grove, DIplomat EIcIrns. .......... 312-640-1910 
IA Cedar RapIds, Bellinds. .. .. .. .. .. .... 319-395-0730 
MD WhRe Marsh, Radio EIec. Svc. Co. .•.. 301-529-0500 
MA New Haven, Green Shaw ............. 203-397-0710 
MN Plymouth, Diplomat Eiclrns. ...... , ... ,' 61'2-559-2500 
NJ Audubon, AcIjon EIc1ms. •..........•.. 609-856-2450 
NJ Maple Shade, Zebra EIcIms. ,,' .• ,. • . • .. 609-779-8073 
NY Central Islip, Semi Cap ............ '" 516-582-4400 
NY E. Farmingdale, Tn-Start .............. 516-293-0400 
NY Hauppauge, Fairmont ................. 516-231-3313 
NY Melville, Diplomat Elctrns. •.•.•......•. 516-454-6400 
ott FairbOm,AschbaCher & Assocs. ...... 513-252-7785 
OR Portland, Time EIcIms. .... :.,. ....... 50~~780 
PA Broomall Tome EIc1ms. ............... 215-359-1200 
TX Dallas, Diplomat Elclrns. .... , ......... 713-975-6447 
TX Richai-dson, Jaco Elctrns. ..•.•...•..•. 214-235-9575 
UT SaK lake City, Diplomat Etctrns. ...... 801-488-4134 
WA Redman, Time Elelrns. ................ 206-882-1600 
WI Raahe, Badger EIc1m. ParIS ..... ,.. ... 414-837-1256 

S. F. PRODUCTS CORPORAnoN, P. O. Box 369, 
Souihport, CT 06490, Tel: 203-929-6180, Telex: 220883 
TAUR; EmpL: 8; SIs. Mgr" Norman W. Johanson; Dis/. 
Mgr" R 5, Johanson 

SL PLASTICS, Route 248, Nazareth, PA leoo4, Tel: 215-
759-0280; E"lJI.: 60; SIs. Mgr" W. Tomko 

SL PRINTED CIRcUrrs, 827 Black Oal< Ridge Ad., 
Wayne, NJ 07470, Tel: 201-835-2765; EmpL: 34; Sis. Mgr; 
R J. Puzo 

SG5-ATES SEMICONDUCTOR CORP. 240 Bear Hill 
Rd, Waltham, MA 02154, Tel: 617-890-6688, Telex: 
923495; Empl.: 9000 . 

SGS SEMICONDUCTOR CORPORATiON, 1000 E. 
Bell Road, Phoenix, I'>Z. 85022, Tel: 602-667-6100, Telex: 
249976,667479(Western Union~ TWX: 910-950-4854; 
FSC No.: 7X328; Empl.: 200 

SHALLCO, Box 1089, sfflHhfield, NC 27577, Tel: 91g.:934-
3135, TWX: 510-939-1479; ErnpL: 35; Sis. Mgr" M. D. 
sunon .................... &-1692-1695; D.l036-1037 

Local Sales Offices & Reps 
CA Chatsworth, WCV/i=W.TECH ......... 816-700-0933 
CA Santa Clara; Fischer Assocs. .... .. ... 4oa:.733-7350 
IL Northfield, Imex ....................... 312-446-8934 
IA Cedar Rapids, S & 0 SIs. ............ " 310-393-1845 
KS Shawnee Mission, Tech. SIs. .......... 913-886-3330 
MD Towson, Holden Engrg. SIs. ........... 301-82:'1-3763 
MA Norwood, MPS Elctrn. ........ , ........ 617-769-6700 
MO Ferguson, Tech. SIs. .................. 314-725-5361 
NY LynbtOOk, HW ........................ 516-599-2999 
NY Manhattan, lothar !;!anford Corp. ...... 212-757-3881 
NY Pittsfield, D. Hurley SIs. ............... 716-566-6159 
OH Englewood, Allen Nace Co ............ 513-836-0931 

Local Distributors 
FL JaCksonville, Southeast Elctrns. ' ..... :. 904-356-3007 
MI GrBnd Rapids, Audio Distr. .. ... ,...... 616-452-1596 
OH, Cincinnati, United Radio .............. 513-761-4030 
PA Philadelphia. Philadelphia Elctrns. ..... 215-566-7400 
TN Bristol, Broadcast Equip. & Supp. . ... , 615-876-2531 
TX Dallas, Wholesale Elctms. ............ 214-824-3001 
Can Montreal. Que., Braydon Electro ...... 514-332-5650 

SHALLCROSS, INC., See RCL-Shallcross 

SHALL TRONIX CORP., Preston Sl, P.O. Box 235, Selma, 
NC 27516, Tel: 919-985-6346; 'FSC No.: 58258; Sis. Mgr" 
Joe Deans ..................................... 001307 

Local sales Offices & Reps 
TX Arlington, 'Electronic Prod, Reps. .. .... 817-467-0377 

SHAPE' MAGNET~ONICS, INC., 901 DuPage Ave., 
Lombard, IL 60146. Tel: 312-620-8394. TWX: 910-991-
2352; SIs. Mgr..; J. Hilgenberg .....•.... ' ... 001960-1961 

SHAPIRO .SCIENTIFIC INST. 3500 E. Coast Hwy., 
Corona del Mar. CA 92625; Tel: 714-675-1024; EmpL: 7 

SHELLY ASSOCIATES,INC., '14281 Chambers Road, 
Tustin, CA 92680. Tel: 71.4C669-9850 • .Telex: 8s:.2263; FSC 
No.: 00303; EmpL: 30; Sis. Mgr" Chuck Feeney; Dist. Mgr" 
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Chuck Feeney .................................. 8010113 

Local Sales Offices & Reps 
AI. Mobile, HoUIngsworth & Stil~ Inc. .•..•• 800-241-5712 
CA Mountain View, Leddy Assocs. ........ 415-969-6313 
CA Redondo Beach, Vedax.lnc. .......... 213-540-1255 
Fl Ft Lauderdale, HoilngsWOlth & Stil~ Inc. 

....................................... 800-241-5712 
Fl Tampa. HoIlingswor1h & StiN, Inc. ..... 800-241-5712 
GA Norcross. Holfingsworth & Stil~ Inc. .•. 800-241-5712 
IL Chicago, Electro-Tech Mktg. Assocs. .. 312-676-3151 
IN Ft Wayne, Scott Elclms: .............. 219-464-7665 
IN Indian8poIis. Scott Elclms.lnc ......... 317:aa7-9976 
LA Covington, HBT Assocs. Inc. •••....... 504-892-4045 
MA Plainville, Enlefprise Technlg. •.....•.. 617-695-4700· 
MN Mound. ANyn Assocs. ................. 612-472-4764 
MQ Grandview, R. R Burton & Assocs. .... 816-763-5365 
MO St louis. R R Burton & Assocs. ...... 314-847-6353 
NJ Boonton. TMA ......................... 201-263-2946 
NJ Sicklerville, Brown Assocs. •........•.. 609-629-2240 
NY Port Washington, TMA ................ 516-883-2432 
NC Charlotte, HoItingsworth & StiII,Inc. ... 800-241-5712 
NC KernersviNe, Hollingsworth & Stil~ Inc. 

....................................... 800-241-5712 
OH Cincimati, Scott Elclms. .............. 513-791-2513 
OH Cleveland, Scott EIcIms. Inc. .......... 216-473-5050 
OH Dayton, Scott Elclms.lnc. .......•.•... 513-294-{)539 
OH ReyncldsbUlg. Scott Elctrns. .......... 614-883-1281 
OR Dallas, Ecco Mktg. .................... 503-226-6401 
PA F'ittsburgh;Scott Eicims. .............. 412-963-6116 
TX . AUstin, Milco Mktg.. Inc ................ 713-723-5003' 
TX Dallas, Milco Mktg.,Inc. ............... 214-783-2716 
TX Houston, Milco Mktg..1nc. ............. 713-723-5003 
WA Seattle, Ecco Mktg. ................... 206-364-0200 

WI Brookfield, Electro-Tech Mktg. Assocs. 
.. .. . . . . . . • . . .. . . .. . • .. . . .... . . .. . . .... 414-785-9554 

Local Distributors 
r;;A Anaheim, Bisco Inds. Inc. • . . . . . . . . . . .. 714-635-0380 
CA San Jose, Bisco Inds. Inc. •..••.•...•.• 408-946-6980 
CT Norwalk. Park Oistrs. Inc. .. . • .. • .. . ... 203-853-2010 
CT Wallingford, Midstale EIcIms. Co. .. . .. 203-285-9900 
Fl Clearwater, Jenkins Supp. Co., Inc. .... 813-564-5282 
II. FrankOn Park, Bisco Inds. Inc. ......... 312-451-1230 
IN Indianapolis, Mar EIclms.,Inc. ......... 317-875-4510 
IA Cedar Rapids, Iowa Radio Supp. Co. .. 319-393-4510 
LA Harvey, AFG Elclms. SUpp. . • . . . . . . . .• 504-366-9698 
MA Chelmsford, Pilgrim Elclms. ........... 617-251-8746 
MA Wobum, Elclm. Packaging Comps. ...•. 617-935-0400 
NJ CranIord, Garden State IndL Elctms. .. 201-272-6400 
NJ EaSt Brunswick, Brothers EIcIms. ....• 201-236-2200 
NJ Fair Lawn. Relay Specialties .......... 201-797-3313 
NJ Saddle Brook, Tode Elctms. .. .. .. .. ... 201-794-9660 
NY Elmsford, WhHe Plains Elctrl. Supp. Co. 

....................................... 914-592-9555 
OH Dayton. TeIevox, Inc. .................. 513-294-441l!i 
OH SlrongsviNe, Roberts BcIms. Co, Inc. 

.............................. : ........ 216-236-1711 
OK Tulsa, Radio, Inc. ..... . .. .. .. . . • . .. ... 916-587-9123 
TX Dallas. Will!inson Brothers Co. ........ 214-941-9963 
WI Mequon. Lakeview Elclms. .....•.....• 414-3n-8250 

SHIELDING TECHNOLOGY, INC. 120 Ethel Rd West. 
Piscataway, NJ 08654, Tel: 201-985-8600, TWX: 710-480-

• 6297; SIs. Mgr: Mason Carter 

SHINANO KENSHI CORP. (SKC~ 7525 Ethel Ave., Ste. 
I, N. Hollywood, CA 91605, Tel: 818-764-4266; E""L: 5; 
SIs. Mgr: William F. Dowis ..................... 1101187 

Local Sales Offices & Reps 
CA North Hollywood, Shinaoo Kenshi Corp. 

....................................... 818-764-4266 
CA Santa Clara, Logan Sales '. . • . . . . . • . . .. 406-496-0660 
CO Denver, Tech Rep Sis. Co. ............. 303-758-7031 
CT Bloomfield, SIR Assocs. ............... 203-243-9343 
FL Sarasota, Phoenix Comps.. Inc. ..... •. 813-37,1-1163 
IL Barrington, Richard Fisk Mktg. ...•.... 312-381-0653 
MA Bedlord, SIR Assocs. ............. ,... 617-275-5550 
MI Southfield, Fred Gehrke & Assoc. ...... 313-559-5363 
MN . Eagan, J. Jorgenson & Assoc. ..... ... 612-452-9541 
NJ Hatboro, PA, Electro Rep ............. 215-674-4421 
NJ Oxford, MaDn Assocs. _......... ... . ... 201-889-7398 
NC Greenville, Ranico Representatives ... 615-839-7696 
OK Oklahoma CRy, Precision Technlg. Assocs. 

....................................... 405-755-3103 
OR Portland, Intertei:h Sis. ..•............. 503-.775-7865 
TN Greenville, Lamons Sales Co .......... 615-639-8711 
TX Austin. Precision Technlg. Assocs. .... 512-250-02(}1 
TX Richardso.n, Precision Technlg. Assoc. 

................ ,. .. . .. . .. . . . .. . . .. .... 214-234-8Q71 

SHOGYO INTL CORP~ 287 Northern Blvd., Great Neck, 
NY 11021, Tel: 516-466-()911, Telex: 4758024, TWX: 
12218 ....•.••.....• A.2037, 2270-2271; 801094-10911; 

<>1506-1508, 1905; 001038, 1376 

SHOKAI FAR EAST, LTD., 260 North Central Ave.. 
Hartsdale, NY 10530, Tel: 914-881-0700, Telex: 22-4219; 
EmpI.: 362; SIs. Mgr: Bob Craig ................ 001038 

SHOW 'N TB..L PRODUCTS, AMG, Inc.. 155 Franklin 
Street, Dayton, OH 45402, Tel: 513-223-8211; SIs. Mgr: 
Jon A Bloyd 

OPTIMEM, 435 Dakmead Parkwey, Sunnyvale, CA 94086, 
Tel: 408-737-7373, TWX: 910-338-9615; Empl.: 140; SIs. 
Mgr: Tom Jarrett; Dist. Mgr: Tom ~ 

SHURE BROS., 222 Hartrey Ave., Evanaton, 1l60204, Tel: 
312-866-2200, Telex: 72-4381, TWX: 910-23HI048; SIs. 
""gr: R T. Murphy 

SHURITE METERS,INC. 5n Grand Ave., P.O. Box 1848, 
New Haven, CT 06508, Tel: 203-624-1186; E""L: 30; SIs. 
Mgr: Joseph V. leBlanc; Dist. Mgr: Joseph V. LeBlanc 

SIDAC ENCLOSURES, Div. of Triac ElectroniC 
Systems, Inc., 87-27 Myrtle Ave., Glerodele, NY 11385, 
Tel:'718-441-4728; Empl: 14; SIs. Mgr: Victor BoInick 
................................................. C·1082 

SIDEREAL CORP., 9600 S.W. Barnes Rd., Portland,. OR 
97225, Tel: 503-297-5531, Telex: 36-0640, TWX: 910-464-
6139; SIs. Mgr: Jrrn Miller & Jeff GreIz; Dist. Mgr: Joy 
Saketa 

SIECOR CORP., Box 469,Hickofy, NC 28603, Tel: 704-
328-2171, Telex: 800-510, TWX: 510-934-1204; EmpL: 
600; Sis. Mgr: J. English 

SIEMENS COMPS., INC, pptoelectronics Div. 19000 
Homestead Rd., Cupertino, CA 95014, Tel: 406-257-7910, 
Telex: 352084. TWX: 910-338-0022; FSC ,No.: 50579; 
EmpL: 1100; SIs. Mgr: Gary Durgin; Dist. Mgr: Kathy Renz 

SIEMENS COMPONENTS, INC.. 186 Wood Ave., s.. 
Iselin. NJ 08830. Tel: 201-321-3400, TWX: 710-998-
0586/0529; EmpL: 800 

§ Sierracin/Magnedyne 

SIERRACIN/MAGNEDYNE, 2258 Ruthertord Ad., P.O. 
Box 458, Carlsbad, CA 9200a. Tel: 619-436-3321, Telex: 
910322-1391; EmpL: 190 ................ 801186-1169 

Local Sales Offices & Reps 
AZ Scottsdale, Terry Thatlord • .. . . . . . .. .. 602-996-3009 
CA C8Il1lbell, Luscombe Engrg. Co. ...... 408-370-2020 
CA Laguna Beach, Comar Co ............. 714-250-0140 
CA Palos Verdes, Clay Walters ........... 213-541-6361 
CA San Diego, Comar Co., Inc. ........... 619-585-6097 
CA Torrance, Carl J. Aguirre .............. · 213-541-6361 
CT Tolland, 000 Fonlaine .•.............. 203-875-0720 
Fl Deerfield Beach, ElectrOCOll1l Assocs. 

. . • . . . . . • . . . . . . . . . • . ..• . . . . . • . . . . . • . . . .. 305-428-0802 
FL St Patersburg. Electro Comp. Assocs. 

........................................ 813-327-96n 
GA Atlanta, L & D Inc. .................... 404-455-~ 
IL RolUng Meadows. KMA SIs. Co. ....... 312-396-5300 
MD Churchville, Atlantic Tech. Sis. ........ 301-879-2236 
MI Troy, Xanlhus. Inc. .................... 313-526-2000 
MN Minneapolis. North Star Motion & Conlrols 

. . . .. . . . .. . . . ... .. .. .. .. .. . . . . . . . . .. . • . .. 612-545-0586 
MN St Paul, North Star Motion & ConIrols 

: ..................... : ................ 612-770-5311 
NY Hasbrouck HgIs., carnes Diamond Assocs. 

'. . . . . • . . . . . . . . .. .. . . . . . . . . .. .. . . . . .. ... 516-694-160Q 
NY Melville, Carnes Assocs. .............. 315-446-2346 
NY Pittsford, Controlled Motion Prods. Co. 

....................................... 716-381-1933 
NY Syracuse, ConIrolied Motion Prods. ... 315-424-0B39 
NC Greensboro, l & 0 Inc. ............... 919-292-3201 

SIERRA 
OH Cleveland, Servo-Mark ................ ' 218-871-2353 
PA Morristown. RIvco January ............ 215-631-1414 
TX Austin, The Thorson Co. .............. 512-451-7527 
TX Dallas, Thorson Co. ................... 21+233-5744 
TX Houston. The Thorson Co. ............ 713-nl-3504 
VA Rlchmond.L & D,Inc. ................. 804-257-7717 
WA Bellevue, Quest Mktg. ................ 206-747-9424 
WI Milwaukee, KMA Sis. Co. ............. 4~4-259-17.71 

Sierracin/Power Systems 

SIERRACIN/POWER SYSTEMS, 20500 Plummer St, 
Chatsworth,CA 91311, Tel: 818-996-9673, TWX: 910-494-
4830; FSC No.: 56999; EmpI.: 450; Sis. Mgr: Nick Freyling; 
Dist. Mgr: Julius Hirsh ................... 001834-1838 

Local Sales Offices & Reps 
AZ Scottsdale, Fred Board Assocs. ....... 602-994-9386 
AZ Tucson. Fred Board Assocs. .......... 602-299-1508 
CA Huntington Beach, J. J. Riley Assocs. 

....................................... 714-841-1411 
CA San JOse, Fahmer-Miller Assocs. ..... 408-727-9600 
CO Denver, Wm. J. Purdy Co. ............. 303-753-6800 
CT Meriden, WMehead Assocs. .......... 203-634-1260 
Fl AlIamonIe Springs. SernIronic .......... 305-831-8233 
FL Cle&water, Semtronlc .. . • . • . . . • . . . . .. 813-461-4875 
Il Elk Grove Village, John G. Twist Co. .. 312-593-0200 
IN Noblesville, KW Elclms. Sis. .......... 317-n3-5536 
IA Cedar Rapids, CoInstrand ............ 319-3n-1575 
KS Merriam. Midwest Tech Sis. .......... 913-236-8555 
KS Wichita, Midwest Tech. Sis. ........... 316-262-7240 
KY louisville, KW EIcIrn. Sis. ............. 502-451-1860 
MD Columbie, DeDa III Assocs., Inc.· ....... 301-730-4700 
MA WekefieId, WhDahead Assocs. ........ 617-246-5070 
Mk Novi. LekIronlcs .. .. • . . • . .. ..... .. .. . .. 313-349-3304 
MN Bloomington, John G. Twist Co. ..•.... 612-835-2120 
MN Mlmeapolls, ComsIrand .............. 612-796-9234 
MOSt Charles, Midwest Tech. Sis. ....... 314-441-1012 
NJ Franklin Lake, Hansen & Hughes .. ,.. 201-846-6900 
NJ Marlton, BGR Assocs. . . . .. .. . . . . ..... 609-983-1020 
NM Albuquerque, Fred Board Assocs. ..... 505-293-1399 
NY Batavia, Tech-Mark, Inc. ......... '.' ,.. 716-343-2588 
NY endicott. Tech-Mark, Inc. .............. 607-746-7473 
NY Greenlawn, Hansen & Hughes ........ 516-754-3608 
NY Mendon. Tech-Mark, Inc. .............. 716-624-3840 
NY Utica. Tech-Mark, Inc. .................. 315-733-0575 
NC Raleigh, J & B SIs. .................... 919-876-8600 
OH DaytOn, K. W. Elctm. Sis. .............. 513-890-2150 
OH Shaker Heights. K. W. EIcIrn. SIs. ...... 216-491-9177 
OH Worthington, K. W. Elctm. Sis. ......... 614-888-0463 
OR Beaverton, Wm. J. Purdy Co. .......... 503-641-9373 
PA Allison Park. K. W. EIcIm. Sis. ......... 412-487-4300 
TN Tullahoma. J & B siS. ............ : .... 615-455-7487 
TX Austin, Kruvand Assocs. .............. 512-441-67n 
TX· Dallas, Kruvand Assocs. .............. 214-437-3355 
TX Houston, Kruvand Assocs. ............ 713-7Bo-9710 
UT SaIl Lake CRy, Wm. J. Purdy Co. ...... 810-486-8557 
WA Redmond, Wm. J. Purdy Co. .......... 206-662-3144 
WI Brookfield, John G. Twist Co. ....... .. 414-782-2670 

Local Distributors 
AL HuntsviNe, Hall-Mark EIctrns. Corp ..... 205-637-8700 
AZ Phoenix. Hallmark Elctms. Corp. ... , .. 602-437-1200 
CA Canoga Park. Hallmark Elptrns. Corp. 

........................................ 816-716-7300 
CA Chatsworth, PriomyOne ............ ,. 816-709-8769 
CA CHrus Heights, Hall-Mark Elclms.Corp. 

....................................... 916-722-8600 
CA. Costa Mesa, FlW .................... 714-751-7512 
CA EI SegUndo, Hall-Mark Elclms. Corp: .. 213-643-9101 
CA Hayward, FLW, Inc. ................... 415-788-9070 
CA San Diego, FLW ...................... 619-2n-0993 
CA San Diego, Hall-Mark Elclms. Corp. ... 619-268-1201 
CA San Jose, Hallmark EIctrns. Corp. ..... 408-948-0900 
CA Tustin. HaI~ ElcimS. Corp. ........ 714-358-0330 
CA Van Nuys. FLW,Inc. .................. 816-989-5237 
CO Englewood, Hall-Mark Elclrns. Corp. .. 303-694-1662 
CT Wallingford, Hallmark EIcIms. Corp. ... 203-269-0100 
Fl Clearwater, HSlI-Mark Elctms. Corp. ... 813-530-4543 
Fl OrlandO, Hall-Mark Elctms. Corp. ...... 305-855-4020 
Fl Pompano Beach, Hall-Mark Elclms. Corp. 

....................... _ .............. , 305-971-9260 
Fl Tampa. Replron .. . . . .. .. .. . .. .. .. .... 813-655-4656 
GA Norcross, HaI~ Elctrns. Corp. ...• 404-447-6000 
GA Norcross, R'iPIron Elclrns.· ............ 404-446-1300 
Il _ Scliaumburg, Repkon Elctrns. ., . . . ... 312-862-1700 
IL Woodale, Hall-Mark Elclms. Corp. ..... 312-860-3800· 
KS Lenexa, Hall-Mark Elclms. Corp. ...... 913-866-4747 
MO Columbia, Hall-Mark Elclms. Corp. .... 301-986-9800 
MA Billerica, Hallmark EIctrns. )Corp. ...... 6.17-935-97n 
MI Grand Rapids, Calder EIctrns. ......... 616-949-2900 
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SIERRA 
MI Livonia, Aeptron Elclrns. ... ~ .......... 313-525-2700 
MN Bloomington. HaI~Mark Eletrns. Corp. 

.. . .. .. . . . . . . .. . . . . • . . . . .. . . . .. . . . . . . .• 612-854-3223 
Me Earth City, Hall-Mark Elctins. Corp. •... 314-291-5350 
NJ Fairfield. Hall-Mark Elclms. Corp ....... 201-575-4415 
NJ Ml Leure~ Hall-Mark Elctrns. Corp. .... 609-235-1900 
NY Ronkonkoma, Hall-Mark EIc1mS Corp. 

....................................... 516-737-0600 
NC Raleigh, HaI~Maik Elctrns. Corp. ...... 919-872-0712 
OH Clncinnall, Schuster Eictm. Co. ."..... 51~1400 
OH Solon. Hall-Mark l'1ctrr1s. Corp. ........ 216-349-4632 
OH Worthington, Hal~Mark Elctms. Cot'p. 

.... : ................................... 614-888-3313 
OH Worthington. Reptron ElCIrns .......... 614-88&3313 
OK Tulsa; Hall-Mark Elclms. Corp. . ...... '. 918-665-3200 

,OR Wilsonville. Zepher-Regon ............ ~682-2929 
TX Austin, Hal~Mark Eictms. Corp. ....... 512-258-8848 
TX Dallas, Hall-Mark\EIctms. Corp. ....... 214-343-5000 
TX Datlss. HallMark Eictm. Corp. ......... 214-553-4300 
TX Houston, Hall-Mark EIctms. Corp. c ..... 71~781-61oo 

UT, Murray, Hallmark EIctms. Corp. .... ... 801-2~3779, 
UT Salt Lake City, Standerd Supp. Co. .... 810-288-3779 
WA Seattle, Zepher-Ragon ................ 206-241-1981) 
WI New Berlin, Hall-Mark Elctms. Corp. .. 414-797-7844 

, Gail Dorval, Que, Semad ... :............ ..514-836-4128 
Can Markham, Ont, Semad ................ 406-475-3922 

SIERRACIN/THERMAL SYS .• 13920 S. Broadway, Los 
Angeles. CA 90061, Tel: 21~321-4350, TWX: 910-346-
6774; FSC No.: 11416; Empl.: 175 

SIERRA ELEC .• See Pass & Seymour.·lnc. 

SIGMA ELECTRONICS INC .• 10830 Kinghu!st Dr, 
Houston. TX 77099. Tel; 71~9~47oo; FSC No.: 60767; 
Empl.: 75; SIs. Mg': W. N. Dickey 

SIGMA INSTRS .• 170 Pearl St, "Braintree, MA 02184. Tel: 
617-843-5000, Telex; 94-0845, TWX: 710-348-1161; 
Empl.: 1,500 . 

SIGMA INSTRS.lntl. Inslr. Div .. 88 Marsh Hill Rd., Orange, 
CT 08477. Tel: 2~795-4711. TeleX: 714-465-2897; 
Empl.; 150; Dist. Mgr: J. Connolly 

SIGMA-NETlCS, INC., One Washington Ave, Fairfield,NJ 
07006. Tel: 201-227"6372 

SIGMA PLASTRONICS. P.O. Box 849. Whitmore Lake, MI 
48189, Tel: 313-426-3903; Empl.: 3 

SIGMAPOWER. INC .. 20790 Leapwood Ave.. Garson, CA 
90746, Tel: 213-32-8igma; FSC No.: 55196; Empl.: 61; SIs. 
Mgr: Bill Adams 

SIGMA SYSTEMS CORP., 3163 Adams Ave., San Diego, 
CA 92116, Tel: 619-28~3193; Empl.: 14; Sis. Mg': T. 
Stewart ............................... c' ........ 0..1172 

Local Sales Offices & Reps 
CA San Carlos. Electronic Engrg. Assocs. 

....................................... 415-593-2169 
CT FlIirfieid. Wexler-Court Sis. Co. ........ 2O~334-1122 
IL Elgin. R.K. Eletrns.. Inc ............... ,. 312-695-8552 
MA Brookline, Boston Elctrns. ............. 617-566-3621 

SIGNAL SYS.INTL. P.O. Box 198, Holmdel, NJ 07733,Tel: 
201-741-1120; Empl.: 7; SIs. Mgr: D. Roy 

SIGNAL TRANSFORMER. 500 Bayview Ave., Inwood, 
NY 11696. Tel: 516-239-4510, Telex: 96-8112, TWX: 510-
225-8440; FSC No.: 08n9; Empl.: 280; Sis. Mgt;: G. Garlin 
• ... . . .. . . . . .. . .. .. . . . . . . . . . .. A.1632-1633. 2272-2287 

Direct sales only. Inwood, NY 516-239-4510 or 
516-239-7200 

. SIGNA TRON, A Unil of Sundstrand Corp., 12 Hartwell 
Ave., LeXington, MA 02173, Tel: 617-861'1500, Talex: 
955329XTLSRVC ATTN:SIGNATRON; FSC No.: 59371; 
Ernpl.: 120; Sis. Mg[_' Joseph T. McNamara 

SIGNETICS. U.S. Philips Corp .. 811 E Arques Ave, P.O. 
Box 3409, Sunnyvale. CA 94088-3409, Tel: 408-739-noo; 
TWX: 910-338-2t04: Empl.: 12,000; Sis. Mgr: J. Luke; 
DlsI." Mg,: J. 'Abram 

"SIGNUM SYSTEMS, 726 Sanla Monica Blvd.. Santa 
Monica, CA 90401, Tel: 213-451-5382; Empl.: 7 

SILICON DETECTOR CORP,' 855 ,Lawrence Or, 
Newbury Park." CA .91320, Tel: 805-498-6737, Telex: 
182229; SIs. Mgr: F. W.S.ullivan 

- '-
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SILICON GENERAl., 11861 Westem Ave., Garden Grove, 
CA 92641. Tel: 714-898-8121. Telex: 692-411. TWX: 910-
596-1804; FSC No.: 34333; Empl.: 150; Sis. Mgr: Joe 
Castellano; Dlst. Mgr: Lany-Baumgardner 

Local sales Offices & Reps 
AI: Huntsville, R. O. Whitesell and Assoc. 

.. . . • . .. . .. . .. .. • . . . .. .. . . . .. . • . . . .. ... 205-883-5100 
AZ Phoenix. 1.s.D.s. ...................... 602-971-6250 
CA Cupertino. Thresum AssOc. . ......... , 408-\l9Ei-9889 
CA Newport Beach, L9ading Concept Technlgs. 

........................... ·.c .......... 114-851-0654 
CO LIttleton. Lange Sis. .... ' .... , .......... 303-795-3600 
CT North Haven. Kijchen & Kutchin. Inc. .. 203-239-0212 
FL Clearwater. HHP ..................... 81 ~797-4447 
FL Fl ~erda"'. H.H.P .................. 305-971-5750 
FL Maitland. HJi.P. .. .......... , .... ,..... 305,.831-2474 
GA Norcross, Glen WhHeAssoc. ......... 404-441-1447 
10 . Boise, N. R. Schultz ................... 208-37.7-8686 
IL Rolling Meadows. Sumer ............. 312-~91-8500 
IN Fl Wayne, R. O. Whitesell and Assoc. 

.. , . .. . .. .. . . .. . . . . .. .. . . .. • . .. . .. . .. .. 219-432-5591 
IN Indianapo6s. R. O. Whnesell and Asso<i 

· .. . . . . ..... . . . .. . ... . . . . .... .. .... .. .. 317-35!1-'9283 
IN Kokomo, R. O. WhHeseil and Assoc. .. 317-457-9127 
IA Cedar R~ids. Rep Assoc. ............ 319-373-0152 
KS Overland park, PMR .................. 913~381-0004 
KS Wichita, PMR ..... , ............ ;...... 316-684-4141 
KY Louisville, R. O. Whijesell. and Assoc . 

.. .. .. , . . .. .. . . .. . . .. . . .. . . .. . . . . . . . ... 502-426-7696 
Me Baltimore, Conroy Sis. ................ 301-296-2444 
MA BurHnglon. KHchen)& Kutchin. Inc. .... 617-229-2660 
MI Grand RapidS, R. O. WhH""'II and Assoc. 

· .......•...........•..•............ .'.. 616-942-5420 
MI Southfield, R. O. Whitesell and Assoc. 

· . . . . . . . . . . • . . . • . . . . . . . • . . . • . . •. . . . . . .. 31 ~559-5454 
MI St Joseph. R. O. Whitesell and Assoc. 

• c· ............................... \ ...... 616-983-7337 
MN Minneapolis. Comstrand .............. 612-788-9234 
MO Maryland Hgts, PMR .. .. .. .. .. .. .. ... 314-569-1220 
NJ BeI"1"l'. T. A I. Corp ................ , .. 215-627-6615 
NJ Te<ltl9Ck. R. T. Rl!id. Assocs. .......... 201-692-0200 
NM ·Albuquerque. Straube Assoc. c........ 505-292-0428 
NY Melville. Reid Assocs. ................. 516-351-8833 
NY Rochester. Ontee ..................... 716-464-8636 
NC Raleigh, Glen White Assoc ............ 919-848-1931 

'OH Cincinnati. R. 0, Whitesell and Assoc. ' 
.'" ................. , ...•.•............ 51~521-2290 

OH Cleveland. R. O. Whitesell and Assoc. 
....................................... 216-447-9020 

OH . Columbus. R. O. Whitesell and AssoC. 
· .......... ; ; . . . . . . . .. . . . . ... . . . . . .. .. .. 614-868-9396 

OH Dayton, R. O. Whitesell and Assoc. ..... 51 ~298-9546 
OK Tulsa, Ion Associates Inc .............. 918-664-0186 
OR Beaverton, N. R. Schultz ..•... ' •..... ,. 5O~~1844 
PA Pittsburgh; R. O. Whitesell ............ 412-963-6161 
TN Knoxville, R. O. Whitesell and Assoc. ... , ........... , . 

615-694-9476 
TX Auslln, Ion Associates Inc ..... , ....... 512-346-7251 
TX Grand Prairie, Ion Associates Inc. ..... 214-847-8225 
TX HOUston, Ion Associates Inc. .......... 71~9n~54 
lJT saft Lak~ City,Lange Sis, ......... ,.... 80147~ 
YA Lynchburg, Glen White Assoc. ;....... 804-237-6291 
WA Bette"ue; N. R. Schultz.. .. ....... .. ... 206-454-0300 
WI Brookfield, Sumer ..................... 414-784-6841 

SILICON POWER. CUBE CORP .. 2725 Seaboard Lene; 
Long Beach, CA 90805, Tel: 21~634-9390, Telex: 650427; 
SIs. Mg;: Don F'enn 

SILICONIX. INC.. 2201 Laurelwood· Ad., Santa Clara, CA 
95054, Tel: 408-988-8000, TWX: 910-338-0221; Empl.: 
1000; SIs. Mgr: Waiter Senges; Dist. Mgr: Richard Otsuka 

SILICON SENSORS. Hwy. 18 East, Dodgeville, WI 53533. 
Tel: 608-935-2707, Telex: 910-997-0072; FSC No.; 54822; 

" Ernpl.; 26; SIs. Mgr: Rober! L Bachner 

SILICON SYSTEMS INC, 14351 Myford.fld., Tustin, CA 
92680. Tel: 714-979-0941. TWX: 910-595-2809; Empl.: 92: 
SIs. Mgr: Jim Meyer 

SILICON TRANSISTOR CORP. Katrina Rd., Ctt6linsfo;d, 
toM 01824, Tel: 617-256-3321, TWX: 710-S4:JCo576; FSC 
NO::' 07256; Empl.: 200; Sis. Mgr: Betnard Rothman; Dist. 
Mgr: Bernerd Rothman 

SILONEX {NC •• 331 Cornelia St, Plattsburgh, NY 12901; 
Tel; 518-561-3160. TWX: 610-421-3362; Empl.: 140; SIs. 
Mgr: Carol Larsen .................. , ........... B.1215 

Local Sales Offices & Reps 
AL Huntsville. Glen White AsSOCS. ....... , 205-8~ 7938 
CA Arcadia, Van Gott & Assocs. .......... 818-445-9728 
CA San Mateo, Service Inds. ............. 415-57;~1816 
Ii. Buffalo Grove. Hill SIs. Corp. .......... 312-541-0661 
MD Timonium, Glen White Assocs. ....... 301-252-6360 

MA TopsIIeld, RFC Assocs. ............. " 617-887-8545 
MI Farmington, Arntech Reps. ............ 3i 3-474-8300 
MN Bloomington. Northport Engrg. ........ 612-854-5556 
NJ Fairfield. T. J. Sees Inc. of N.J,' .. ' ...... 261-667-5900 
TX Dallss. J. Clay Co. .................... 214-350-1281 
VA Lynchburg, Glen White Assocs. ':':..... 804-237-6291 
WA Kent. Rhodes Sis. Corp ..... : ...... ~ ... 206-251-5396 

SIL TRAN DlGrr AI.., 2250. Monterey Ad, Atascadero. CA 
93422, Tel: 805-466-3209; SIs. Mgr:,M. F. Hordeski 

SIL TRONICS L TO, P.O. Box 456, Dover. MA 02030, Tel: 
617-329-40,68; Empl: 55; SIs.,Mgr: G. Urban 

SILVERED ELECTRONIG MICA CO., INC. (SEMCO), 
, Reule 6 N. Wmdham Ad., Williamantic, CT 06226, Tel: ~ 

42~6316 " 

SIMCO CO, 2257 North Penn Ad, Haltield, PA 19440, Tel: 
215-622-2171, Telex: 846130; Ernpl.: 71; SIs. Mgr: Merle 
Roberts ' . . . 

SIMMONDS PRECISION. P.O. Box 310, Norwich. NY 
13815, Tel; 607-335:5000; TWX: 510-261-7776; Empl.: 
750; Sis. Mgr: J. A. Bartlom 

. SIMPSON ELEC. CO., 853 Dundee Ave., Elgin, H. 60120. 
Tel: 312;697-2260. Telex: 72-~ 16; Empl.: 1500; Sis. Mgr: 
M. O. Buehring; Disl. Mgr: G9(lrge Oskandy 
............. ,< ............................ 001308,13n 

Local Sales Offices & Reps 
Al Huntsvllie. Cartwright & Bean ... :..... 205-830-1540 
AK, Anchorage, H. J. Lang ................ 907-279-5741 
CA Burlingame. Wm. J. Purdy Co, ......... 415-347-7701 

, CA Downy, Simpson Elee.Co. . ..•.... :... 21 ~862-4259 
CA Secramento. Wrn. J. Purdy Co ......... 303:753-6800 
CO Denver, Wrn. J. Purdy Co. . ........ :... 303-753-6800 
CT Hartford, Sturgeon Co ................. 203-249-7000 
FL Lauderdale Lakes, Seacom Sis. Co. ... 305-486-0260. 
GA Atlanta, cartwright & Bean .•.... ' ...... 404-233-2939 
'1'1 Cannel, Teehnlg. Mktg. Corp. ......... 317-844-8462 
LA Covington, Cartwright & Bean' ........ 504-892-1780 
MD Lisbon, Samuel K Macdonald . . . . . . .. 301-982-1086 
MA Needham, Sturgeon Co. .. ..... :...... 617-444.-6603 
MI Faimington Hills, R. C. Merchant Co. .. 313-476-4601) 
MI St'Joseph. R C. Merchant Co ........ : 616-98~7378 
MN Edina, M.'Foster Teeh. Sis ............. 612-941-9790 
MS Jaqkson, Cartwright & Bean Co. ...... 601-981-1170 
MO Blue Springs, Kathrinps-Kelly-Baumhauer Co. , 

............................... , ... : .. c.816-229-oool 
MO Sl Louis. Kathrinus-Kelly-Baumhauer & Co . 

..... : .... : ............................ 314-847-2400 
NM' Albuquerque, C. T. Carlberg . . . . . . . . .. 505-888-3883 
NY Buffalo. L. D. Allan, Inc. .. .. ;........... 716-831-1955 
NY Fairport. L D. Allen: Inc. .......... ...... 716-377-3530 
NY Great Neck, Simpspn Inslrs. Sis ....... 516-482-3103 " 
NY Syracuse, L D. Allen, Inc. ...... .. . .... 315-437-6387 
NC Charlbtte, Cartwright & Bean .......... 704-377-5673 
rilc Ralejgh, Cartwright & Bean ........... 919-876-4130 
OH Cleveland, Baehr-Greenleat & Assocs. ' . 

. .. .. . . ... . . .. .. . . . .. • . . . . .. . . .. . . . . . . .216-221-9030 
OH Columbus. Baehr-Greenleaf & Assocs. 

.............. , .. .. . .. . . . . . . . .. .. . . . . .. 614-466-4046 
OH Dayton, Baehr-Greenleaf & Assocs .... 51~439-o724 
OK Oklahoma City. J. Y. SchoonmBker Co. 

...... , ..................... " ....... : ... 214-349-1650 
'OR Portland. Earl & Brown ................ 5~245-2283 
PA Philadelphia, Samuel K Macdonald : .. 215-545-1205 
PA Pittsburgh, Samuel K Milcdonald ...... 412-366-2843 
TN Knoxville,cartwright & Bean ....... , .. 615-69~7450 
TN Memphis. Cartwright & Bean Co. ...... 901-276-4442 
TX Dallas,.J. Y. Schoonmaker Co ........... 214-349-1650 
TX Houston, J. Y. Schoonmaker Co. ...... 214-349-1650 , 
UT Salt Lake City. Wm. J. Purdy Co. ...... 801-486-8557 
WA Seattle, Eatl &,Brciwn ................. 206-284-1121 
WI Milwaukee, D. Dolin SIs. Co. . ......... 414-482-1111 
EXP IL, Elgin, Simpson EIee. ....• " ...... : '.. 312-697-2260 

SIM\JLASER CORP, 15.703 E. Valley Blvd., City of Industry, 
CA 91744. Tel: 818-369-.1355; FSC No.; 8T239;'Empl.: 12 

SINCLAIR & RUSH. 6900 S. Broadway, St Louis, Me 
63111, Tel; 314-481-2450. Telex; 442584; EinpI.:loo; Sis. 
Mgr: Bradley Stack; Dis/, ,Mgr: Fred Hogenkarnp 

SINCLAIR RADIO LABS., 122 Rayelte Rd., Concord, On~ 
Canada L9W2Y8. Tel: 416-669-1244. Telex: 06-984598; 
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IN$TRUMENTS THAl STAY ACCURATE 

AVTRORlZI!D DISTRIBUTOR 

;~~)S'tJ'NSHJ:NE 
THE SOURCE FORMETERSIt TEST EQUIPMENT 

omee. 
1810 G ..... t Avenu;.iPh'ii;delpm., PA 19115 

(215) 673-6500 in PA, NJ, DE 
8019 Belair Ro.CVBeltimo .... MD 21236 

(301) 661-5900 in MD, VA 

Local Dlreet Dial PlIo ..... 

(203) 563·9232 in HuttOI'd, CT 
(203) 773·3"41 in New Havea, CT 

(302) 652·8585 in Wilminatoa, DE 
(301) 621-5077. in Waah, DC A .... 

(804) 627·4388 in Norfolk, VA 
(804) 649·1159 in Richmond, VA 

PANEL METERS, VOM's & DIGITAL 
TEST EQUIPMENT 

AUTHORIZED DISTRIBUTORS 

(ifmll METERMASTER 
FOR 

Panel Meters • Test Equipment. Components 
Sales, Modifications, Repair and Calibration 

METERMASTER LOCATIONS: 
ARIZONA 

Phoenix ...................................... (602) 437·1425 
Tucson ........................................ (602) 792·3411 . 

CALIFORNIA . 
[os Angeles ................................ (213) 685·4340 
Palo Alto .................................... (415) 960·8500 
San Diego .................................. (619) 560·4841 

I GEORGIA 
Atlanta ................................. ; ... (404) 446·0166 

ILLINOIS 
Chicago ...................................... (312) 250·0606 

MASSACHUSETTS 
Boston ........................................ (617) 523·2580 

MINNESOTA . 
Minneapolis .............................. (612) 332·6117 

MISSOURI 
st. Louis .................................... (314) 454·0241 

NEW MEXICO 
Albuquerque .............................. (505) 292·3330 

OHIO 
Cleveland .................................. (216) 651·4100 

OKLAHOMA 
Tulsa .......................................... (918) 582·1444 

PENNSYLVANIA 
Pittsburgh .................................. (412) 261·4548 

TEXAS 
Austin ........................................ (512) 473·8876 
Dallas ........................................ (214) 271·5671 
Houston ..................................... (713) 733·9814 

, WISCONSIN . 
Milwaukee ................................ :. (414) 643·0554 

ALL OTHER STATES ......... (800) 962~8128 

EmpL: 100; SIs. Mgt: J. M. CoKhart 

Local Sales Offices & Reps 
NY Tonawanda, Sinclair Radio Labs, Inc. 

............................. : ......... 716-874-3682 

SINGER CO. Kearfott Diy. 1 150 McBride Ave., Little Falls, , 
NJ 07424, Tel: 201-785-6000, Telex: 133340, TWX: 710- . 
988-5700; FSC No.: 88818; EmpL: 6000; SIs. Mgr: C. H. 
Wheatley 

SINGER CO. Ubrascope Diy. 833 Sonora Ave.. 
Glendale, CA 91201, Tel: 818-244-6541, Telex: 674912; 
ErnpI.: 1600 

SINGER DATA PRODUCTS, INC. 790 Maple Lane. , 
Bensenville, IL 60106, Tel: 312-860-6500; EmpL: 40; SIs. 
Mgr: Ken Krohmer 

SJ.R A TL.ANT A. 331 Luckie St, N.W. Atlanta, GA 30313. 
Tel: 404-522-6317; FSC No.: FSCM 62151; EmpL: 15 

SITCO ANTENNAS, 10330 N.E. Marx SL, Portland, OR 
97220, Tel: 503-253-2000, Telex: 36D-836; EmpL: 18; SIs. 
Mgr: G. Berliner 

SIVERS 1MA. 5669 Selmaraine Drive, Culver City, CA 90230, 
Tel: 213-390-7477, TWX: 910-343-6583; EmpL: 300; SIs. 
Mgr: Marshall Cleland 

SJOBERG, C. & SON, INC., 415 Stalion St, Cranston. RI 
02910, Tel: 401-461-8220; EmpL: 20 

SKAN-A-MATlC, Box S. Elbridge, NY 13060, Tel: 315-689-
3961, TWX: 710-545-0220; Em",I.: 175 

---- Advertisement ----

Manufacturer of photoelectric/bar code 
components and systems. Photoelectric line 
includes thrn-beams, reflective. and special 
purpose sensors, electronic con.trols and custom 
industrial systems. Bar code products include 
fIXed and moving beam and hand held 
scanners, utilizing incan.descent. LED aod laser 
light sources. Also, a mini reader. a data eotry 
terminal/reader, microcomputer decoders and 
reading systems designed for aU popular bar 
codes. National and international sales 
representative network. 

SKYDYNE DIVISION, AAR/Brooks & Perkins. 
River Ad., Port Jervis, NY 12n1, Tel: 914-858-6655, TWX: j 

510-260-1249; EmpL: 45 ....................... C.1081 • 

SLAUGHTER CO., Moore & Hailey Sts.. P.O. Box 1805, 
Ardmore, OK 73402, Tel: 405-223-4773; FSC No.: 05611 
................................................. 001309 

! SL ELECTRONICS, 300 Harvard Ave., Westville, NJ 08093, 
Tel: 609-456-7300, Telex: 844509, TWX: 710-944-0758; 
EmpL: 60; SIs. Mgr: Dan Hpldstein 

Local Sales 0Ifice& & ReP8 
A2. Phoenix, Conductors & Dielectrics, Inc. 

. .. . .. .. . . . .. .. . . .. . .. .. .. .. . .. .. . .. ... 602-263-0042 
. CA S. Pasadena, Oenlsionl JDA .......... 213-289-2844 
. CA San Francisco, Conductors & Dielectrics, Inc. 

....................................... 415-494-1044 I 

i IFLL SL Petersburg, K-8quere ............ , 813-381-1893 
Hanover Park, J. R. Ripley Assocs. .... 312-289-5365 

MA Newton Upper Falls, Anchor Engrg. Corp. 
....................................... 617-964-6205 

MN MinneepoUs, Charles D. Atwater Assocs. 
....................................... 612-925-1672 

NJ Berkeley Heights, cambridge Allen Assocs. 
............................. ' .......... 201-464-0203 

NY camillus, Ontee ElcIm Mklg.lnc. ..... '315-672~5626 
NY Rochester, Ontee EIcIm. Mktg. Inc. .... 718-464-8636 
NY Wappingers Falls, Ontee ElcIm Mktg. Inc. 

.................... , ........... , ...... 914-462-7188 
'NC Raleigh, Candor Co. Inc, .............. 919-779-1855 
OH Akron, Augnat Assocs. ................ 218-273-1211 

I OR Portland, Conductors & Dieleclrics, Inc. 
I ....................................... 503-242-1456 
; SC Myrtle Beach, Candor Co. Inc. ...•.... 803-448-8361 
I TX Dallas, SouIhwest EJctrns.Ind. ........ 214-890-9881 
: TX Houston, Dunkel EIc1J'ns. Assocs. ..... 713-729-1670 
VA Blacksburg. ~ Candor Co. Inc. ..... 703-953-2197 
WA Seattle, Conductors & Dieleclrics, Inc. 

.............. , .. ; ...................... 206-282-5032 
Can Montreal. Anbak Sis. Canada, Ltd. ..... 514-683-6554 
Can Toronto, Anbak Sis. Canada, Ltd. ...... 416-842-6630 

SL HOMALITE, Diy. of SL IneIs.. 11 Brookside Dr. 
Wilmington, DE 19804, Tel: 302-652-3888, TWX: 510-688- ' 
3450; EmpL: 35 

SLHOM 

SIMPSON 
FULL LINE 

AUTHORIZED OISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

I • COR P 0 RAT B D 

2478 Fletcher Dr. Los An.,IIS, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910'321-2971 

SEE COMPLETE P·RODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE llNECARD AND 
CATALOG ON REOUEST 

~ ( t_ ,X£2MffiM5Zqu,1 I 

VOM's & Digitals 
Authorized Distributors 

New and Used.Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park,CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model 383, 

EEM 1985. Add Dept EM to address to teU them you saw it in EEM. 781 

1 



SLHOM 

SLEPIAN. ARTHUR, & CO, 412 Housatonic Ave, 
Bridgeport, CT 06608, Tel: 2~366-5294; EmpL: 5; SIB. 
Mg,: M. Madow 

SL INDUSTRIES. 76 Euclid Ave, H8ddonfieid, NJ 08033 

~S·.SL.CAN . 
. ••• INDfCATOR LIGHTS 

SLOAN CO., 7704 San Fem~ Rd., Su~ Valley. CA 
91353-0367, Tel: 213-875-1123, TWX: 91 <l-49B-2250; 
Empl.: 25; Sis. Mgr: John E Bailey ' .. : ... a.1098-1101 

Local SaleS Offices & RIIPS 
CA Saratoga, Testco ..... ; ..... · .... c ..... 408-253-1900 
CA Westminster, West Elctms. SISJ ....... 714-739-2487 
CO Commerce city. Williams Assoc;. . ... . .. 303-289-5647 
FL Pompano Beach, CoJe.TeI!Assocs. ... 305-781-8110 
GA Norcross, Mountain E!ectro Prods.. Inc. . 

.. . . . . .. . . . . .. . . . . .. .. . . . . . . .. . . . .. . . .. 404-962-2530 
MD Glen Burnie, Macrotech Assoc ........ 301-437-5588 
MA Andovl!f, Crawford Assocs. ........... 617-470-2122 
MN MinneapoliS. Loren Green Assoc. 01 Minn. 

........................ , ........• ~ ..... 612-571-6666 
MO StGharJes,~icrotronics .... :.......... 314-946-8500 
NJ Cherry Hill, Ot.\aUty Comps. .. . . . . . . . .. 609-428-6226 
NJ EnglewOOd Cliffs, E. Glass Assocs. ... 212'588-8440 
OH Cleveland, Allan Scraga ............... 216-662-6080 
TX Dallas II3L Engrg. & Sis ............... 214-363-2921 
WA Bellevue, N. R. Schultz Co. ............ 208-454-0300 

Local Distributors 
AL Huntsville, Powell Elctrns ........ ,..... 205-529-2731 
CA Hawthome, Radio Hardware ........... 213-679-3381 
CA San Jose, Powell Eictms. ............. 408-943-9020 . 
CA Santa Clara, Patane Santa Clara ...... 408-496-6151 
CA Torrance, Cypress Elctrns. ........ , ... 213-533-6005 
CA Van NUys. Patane Avionics ..... : ...... 818-986-4455 
CT W. Hartford, S)!I"al Inds. . .....•. ~ ... : .. 203-236-6005. 
FL Ft Lauderdale, Peerless Radio Corp. .. 305-973-4141 

. FL Ft Lauderdale, Powell .E;lctrns. ......... 305-979-5000 
FL Miam~ Elctrn Equip. .................. 305-871-3500 
IL Des Plaines, Edmar EfC!l'ns. ........... 312·298-8580 
KS Wichita, Lee Prods. .... : .............. 316-264-2172 
MD Columbia, Powell Elctrns. ............. 301-621-4070 
NY Buffalo. Genesee Radio & Parts ...... 716-873-9661 
NY Lynbrook, Peerless Radio Corp. ... < ... 516-593-2121 
OH Solon. R.EH.EIctrns. :.: ... :: ......... :. 216-264-2172 
OH Solon. Repco ....... , .................. 216-248-8900' 
OK Tulsa, Mair Co. ............. , .... , ..... 918-252-5781 
PA Philadelphia, Powell Elctrns. ..... . . . .. 215-365-1900 
TX Houston, Allair Co. .................... 713-462-:W29' 
TX RIchardson, Allair Co .................. 214-231-5166 
VT South BurUngton, Hooker Elctrns. ..... 802-664-0885 
WA Bellevue. Powell Elctrns. .............. ~641-4448 

SLOAN TECHNOLOGY, 602 E Montecito St," Santa 
Barbara, cA 93103, Tel: 805-963-4431. TWX:' 91 0-334-
4901; EmpL: 1 00; SIs. Mgr: Leonard Cardoza . 

Q~ WA~ER.·;' . 
aLi A DiviSIon of SL Industries. Inc. 

SL. WABER, 3oo.Harvard Ave., Westville, NJ 08093. Tel: 
'809-456-5400. 800-257-8384; Empl.: 170; SIB. Mg,: R. C. 

._ Waldron ................... , .. : ... ; .... C.1692; 00.1963 

Local Sales Offif;es & RI>ps . 
AL ' Huntsvil!e. HpO(ngswOl1h & Still " ... : .... 205-859:5562 
CA Burlingame; .9fellf.iN!A ............. : '115-342-5546 
CA Gardena,Urig8rSIs..Assocs. .. " ...... ;!13-538-2811 
CO Denv,,", WaII,,";ngrg,· ..... c.; ,: ........ 303-777-5585 
FL· Miam~ HO.Ii~j1h ~ .. Still .... "...... 305-4$1;1631 
FL Orlando. ~1Iii1gSlNOith,& Still .; .....•... 305-859-9423 
FL Winter fal...t:!QI!iOgswbrttj'& Still ..... 305-678-2858 
GA NorcrO$S.*:iQII.in!ISW?rI\l & Still, ........ 404-447-1700 
HI Honolulu, lee. Gabor Co. .. . . . . . . . . . .. 808-536-2457 
IL Northbrook, Wm. M. Linz Assocs. ..... 312-498-9600 
MD Silver SprinJ1. Dayid S. Linz Co. .. ...... 301-593-2477 
MA ScKuata, K J .. Walsh & Assocs. ....... 617-545-3145 
MI Southfield. Robert MilSk Co. .. .. .. .. .. 313-354-3310 
MN Minneepolis, Hei-Lile SIs. ............. 612-861-8051 
MO Blue Springs, Kathrinu&-Kelly-Beumhau,," 

.....................•..•.............. 816-229-0001 
MO Sl LOUis, Kathrinus-Kelly-Beumhauer 

.... --~..,... '---...r 

Manufacturers and Sales Offices Directory , 

NM Albuquerque. C. T. Carlberg & Assocs. 
314-627-2400 

505-868-3883 
NY Rochester. Warren Kautrnan & Assocs. 

.................. '.' ............. , .. ... 716-266-2728 
NY Whitestone. Jack Brown SIs. .......... 212-769-1979 
NC KerneOSlliIIe, Holilngsworlh &·Still. ..... 919-996-4622 
OH Beachwood, Elctrri Salesrr18i;tElfS .,.... 216-631-9555 
OR Beaverton. Wm. J. PurdY Co. .:........ 503-641-9373 
PA Philliderphia, David S. Linz Co. . . . .. . . .. 215'379-0734 
PA Pittsburgh, Covert & Newman Co. . ,.'. 412-531-2002 
WA Redmo.nd. Wni:J. Purdy Co: ........... 206-882-3144 

Local DisiributM 
AL Huntsville, Mock EIctmS. ....... "...... 205-539:24Pl 
AZ ~i,x, Parts Elctrn. ................. 602·258-6476 
AZ Tucson. Inland EleCt. ................. 602-889-5301 
AR Little Rock, carltOn BateS Co. : ........ 501-562-9100 
CA Berl<eley. AI Lasher's oealer Elect .... 415-843-5915 
CACanoga Park, Sandy's ElCtm. Supp. ... 2) 3-346-8353 
CA Costa Mesa, MarVac Elctrns. ......... 714-540,3280 
CA EI Monte, Claude Mictiael .. .. .. .. .. ... 213-698-0141 
CA Fullerton, Oniac Elctms. ....... , ...... .714-8il-l 020 
CA Gardena, CaIHomia Switch & Signal .. 213-770-2330 
CA Grehdale. Westem'EICtrnS. ............ 213-246-4861 
CA Hollywood, Pacific Radio Exch. . .. .... 213-462-1393 
CA Hollywood, Yale Radio ............... 213-485-3186 
CA Mountain Voew, Abacus ElctrnS. ...... c 415-961-1500 
CA . Oakland, Brill Elctrns. ... : .. :.......... 415-834-5888 
CA Palo AHa, ZackElctrns. c ... :.. .. .. .... 415-326-5432 
CA r:'asadena, DOw Radio ................ 213-793-1195 
CA Riverside. Electronic Supp. .......•.... 714-638-7300 
CA 
CA 
CA 
CA 
CO 
CO 
CT 
CT 
FL 
FL 
FL 
FL 
GA 
GA 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IN 
IN 
IN 

San Diego, Shilnks.&Wright ........... 714-239-0176 
San Francisco. Zack Elctms. .......... 415-626-1444 
San Jose, Cuement Elctms. ........ ~. 408-998-5900 
Sunnyvale, Com-Kyl " . . . . . . . . . . . . . . . .. 408-734-9660 
Denver. Denver Wintronics ........... 303-934-2406 
Denver. Elctni. Parts ........... '....... 303-744-1992 
Stamford, Mar Le Co. ................. 203-348-2645 
Waterbury, Suburban Supp ............ 203-757-1251 
Miami. Elctm. Equip. ...•.............. 305-871-3500 
Miami. ESL EICirn. Oislrs. .... :......... 305-633-6973 
Orlando. HammOnd. Elctrns. .........•. 305-649-6060 
!ei1saCola, Grice t:lctrns. . ....... ,.... 904-434-2481 

tlanla, Ack Radio Supp. .............. 404-.351-6340' 
Atlanta, Speci;dly 'Oistrill .............. 404-873-2521 
Chlcago;Newark Elctrns .............. 312-638-4411 
Elk Grove Village, GBL Eictms... . . . . .. 312-593-3220' 
Niles. Jcseph Elctrns. ............. :.,. 312-297-4200 
NorthbroOk, Classic Comps. ....... 312-272-9650 
Palatine, Ohm Elctrns. ................ 312-359-5500 
Peoria, Klaus Radio & Elctrns. ........ 309-691-4840 

. Rockford, Mid-West Associated .... 815-962-8036 
East. Chic!l!lO. Aero Elctrns. ........... 312-:357,1269 
Fl Wayne, Ft Wayne Elctrns ..........• 21.9-423-3422 
IndianapoUs, Graham Elctms. ......... 317-634-8202 

IN IndianapoUs, Meunier Elect ... ..... 317-835-3511 
IN Indianapolis, Radio Oistrib. ., ... .'... ... 317-257-2231 
IN Terre Haute, Midwest Supp. Elec ...... 812-232-0187 
KY Lexington. Radio Elctm. Equip. ...•.... 606-255-1j661 
KY Louisville, P.L Burks ·Co. . ......... :.... 502-569-3960 
KX Louisville. P~ EIc1in. Equip. . .... 5jl2-63.7-7674 
LA Latayette, Ralp.hs of Lafayette ... . . . .. 318-234-4507 
LA Shreveport, Industrial Elect ........... 318-222'9459 
MD 
MD 
MD 
MD 
MA 
MA 
MA 
MA 

MA 
MA 
MI 

'MI 
MN 
MN 
MS 
MO 
MO 
MO 
MO 
NE 
NE 
NH 
NJ 
NJ 
NJ 
NJ 
NM 
NM 
NY 
NY 
NY 
NY 
NY 

Baltimore. ASI.E~ ................ 301-265-5100 
Baltimore.· Radio Elctm. Svc. Co. . .. ,.. 301-823-0700 
GaitherSburg, Pioneer/Wash. Elect ... 301-948-0710 
Rockville, Capitol Radio Whlsrs. ..... : 301.881-'2270 
Hingham. Sage< Elee. Supp ........... 617-749-6700 
Lynn, Land Elec. SiJpp ................. 617;-592-2220 
'Needham. You-Oo-H Elctrns ............ 617-44g;.loo5 
Newton Upper Falls, In-Stock Prods. Co . 
........ , .............. , .............. :" 617-964-6200 

Norwood, Gerber Elctrns, .............. : 617,769-6000 
W. Newton, A W. Mayer Co ...... : .... 617-96&'11·11 
Am Arbor. Wedemeyer. Elect Supp. ... 313-665-8611 
Detroit, RS Elctrns. .......... .'.. .. ..... 313-491-1012 
Minneepolis, Electionics Clr ........... 612-371-5200 
Minneepolis. Stark Elctrns. ............ 612-332"1325 
Jackson. Ellington Elect:' Supp. . .. ,.... 601-355-0561 
Kansas City. Electronic Supp. Co ....... 816-921-0250 
Kansas City. WaHers.Radio Supp ...... 816-531-7015 
St ·Louis;Olive Indl. Elect ............. · 314-863-7800 
St Louis, Van Sickle Radio .... : ...... 314-621-5000 
Lincoln, Scott Elec: Supp.· ..... : ... ,. ... 402-466-8221 
Omaha, Radio Equip. ................. 402-341-7700 
Hudson, C & H Elctms, ........... . ... 603-882-1133 
Camden. General Radio Supp: ........ 609-964-8580 
Hanover. Sta1e Elctrn. Parts ............ 201-887-2550' 
Spririgfleld, Federated Purchaser . . . .. 201-376-8900 
Springfield, Route Elctms.. . . . . . . . . . . .. 201-467-0166 
Albuquerque, Electronic PSrts . .. . .... 505-293-6 j 61 
Albuquerque, Walker Radio Co. ....... , 505-247-2288 
BuHalo. Summll Oistrill, ............... 71 &-864-3450 
Fanningdale, Fordham Radio ......... 516-752-0500 
Hauppauge, BroadUne Elctms. .....•.. 516-420-8320 
Hempstead. Davis Elctrns. ............ 518-483-9200 
Long ISland City. H. L Dalis, Inc. ...... 212-361-1117 

NY New York, ArgU Elctrns. ............... 212-691-8111 
NY Portchester, Wise·Comps. ............ 203-531-4880. 
NY Rochester. Masllne Elctrns. ......... ,. 716-546-5373 
NY Rochester. Simeona Elctrns. .......... 716-328-3230 
NY Rome. Roin$ Elctrns. ....•...... : .. "., 315-337-5400' 
NY Schenectady, Adirondack Elctms: .... .'. 518-842-9350 
NC Raleigh. Southeastern Radio Supp. 9,19-828-2311 
OH Akron, AkrQn Elctm. Supp. 216-762-8818 
OH Cincinnati. Hughe&-Pet..... 513-351-2000 
OH' Cilltin(lati,. UriHedRadio '.:. ; .... :': .. .. ...513-662-2610 
OH Cleveland. Pattison SUw. . .. ,......... 216-441-3000 
OH ~levelarid,Piol1fl<!r'Standard EIec\. ... 216-587-3600 
OH Columbus, Hugh9s-Peters ............ 614-294-5351 
OH Dayton: Becker Elctrns, ............... 513-226-134t' 
otI Dayton, ESCO. Inc. ................... 513-226-1133 
OH Dayton, Pioneer Elctrns. .............. 513-236-9900 
OH Dayton, Stotts-Friedman .............. 513-298-5555, 
OH Solon, Repco ........... :.. .. .. . .. .. ... 216-248-8900 
OH toledO, War/en Radio ................ 419-248-3364 
OK Oldatpna city. Trice Whlsl. Elect ...... 405-524-'4411 
OK TuIsa,Radio.lnc. ... , ..... .' ..... ,.c ...... 918-587-9123 
OR .Portland;EOFFEIep. ... , ..... : ........ 503-222-9411 
PAA!lentowr\, A A Peters .......... ,..... 215-434-5237 
PA *:iufltill!;/don V~I~. Shap Elctrns.:.; ... .21.5-322-7150 
PA Phililiil!lPhia, Alrn() Elctms. ........... , 215-698-4000 
PA Philadetphia, Herbap~ & R8deman ..... 215-426. 1700 
PA Phil9delphia, Philadelphia EIctm .. ' ..... 215-588-7400 
PA Plymouth Meeting, Teehni-Tool ....... 215-825-4900 
PA Reading, Barbey Elctrns. .............. 215-376-6116 
RI Providence, Wrn Dandreta & Co ...... 401-861-2800 
SC. Charleslon. Wholesale Radio Supp. ... 803-747-9672 
TN Chattanooga, Curle Elctrns. ........... 615-266-4727 
TN Kingsport Radio Elect Supp.· ......... '615-247-8111 
TN Nashville, Electra Distrib. ... ,........ 615-329-3971 
TN Nashville, Randolph & Rice ........... 615-255-5802 
TX Austin, Harrison Ind Elctrns. ......... 512-458-3555 
TX Corpus Christi. Douglas I Elctrns. ... :.. 512-883-5103 
TX Dallas KA Elect Sis ... , ............... 214-634-7870' 

TX 'Dallas Wallace I;lctms. : ............... 214-340-0400' 
TX Dallas, Whelesale Elect SUpp. .. , ..... 214-824-3001 
TX Ft WOrlh. Sweico ...................... 817-335-6521 
l'x Houston, City Electronic Supp. ........ 713-621-1080 
TX Houston, Electrotex .. , ...... : .......... 713-941-7016· 
TX Houston, Harrison Ind.Elctms. .. 713-652-4700 
TX Houston, lenerl Co. .................. 713-225-1465 
TX San Antonio, Sherman Elect Supp. . ... 512-224-1 001 
UT Salt Lake City, Standard Supp. .. ... . . .. 801-486-3371 
VA Arlington, Arlington Elctm. . . . . . . . . . ... 703-524-2412 
VA Portsmouth, Distribulors ... :.......... 804-399-2446 
VA Richmond, Avec Elctrns ............... 804-359:8071 
VA Roanoke, Peoples Radio & TV Supp. 

...................... , .. .. . 703-342-8933 
WA Seattle, Radar Elect ...... , .. " .......... 206-282-2511 
WI Madison;' Satterfield Elctms ............. 608-257-4801 
WI Milwaukee. Mars~ EIctmS. ............. 414-475-8000: 

SMC SOFTWARE SYS .• SCience Management Corp, 
·P. O. Box 0800, Basking Ridge. NJ 07920. Tel: 201-647-
7000; Empl.: 35; Sis. Mgr: Edwin J. Schnell; Disl. Mgr.: 
Margaret Langsett 

SMD TECHNOLOGY SVC. CTR.. A North American 
Philips Co, 5855 N. Glen Pk. Rd, Milwaukee, WI 53209, 
Tel; BOo-431-4444; SIB. Mgr: F. Funk 

COCOSmith 
. KULKA SMITH. INC •• '1913 Aliantic Ave., Manasquan: NJ 

08736. Tel: 201-223-9400. TWX: 244536; FSC No,: 83330; 
.. Empl.: 500; Sis. Mg,: S. Fleischman; Disl. Mgr: S. 

Fleiscl)man ............. .' ............... C.1509,1693 

Local Sales Offices & Reps 
AZ Phoenix. Sheller-Kahn ........ 602-257,9015 
CA LOs Angeles. EE:Strassner Co. 213-242-8823 
CA Santa Clara, VVl!ITeoAssocs. .. 408-988-7762 
CO Denver. Lindb9rg Co. .,... ..... . .... ... 303-7~9033 
CT North Haven. Coakley, Boyd & Abbett . 

... ,:.: ••....•..•. .1 ... : ................ 203-239-lJ217, 
FL 'Ft Lauderdale, Hollingsworth & Still ... 404-447'1700 
FL Miami. Hollingsworth & Still ........... 404-447-1700.' 
FL Tampa, HollingsWorth & Still ..... c, .... 404-447,-1700 
IL Chicago, RMP/McBride SIs. ....... '._' 312c932-9Q90 
IN Indianapolis, Elctrn. Reps. ............. 317-894-1414 
KS Shawnee MissiOn, Lowell Kangas & Assocs. 

...... " ................ , ............... 913-631-3515 
TX Dallas. J. Y. Schoonmaker ............ 214-349-1650 
MA Needham Hgts, Coakley. Boyd & Abbett 

....................................... 617~5470 
MA Woburn. W&D Mktg. ................ , .. 617-935-5610 
MI Farmington HiII~, fl. C. Merchant, ...... J. 31~76-4;600 .. 

782 
, .,' 

Add Dept. EM to address to tell them you saw it in EEM. 
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~ .~~----... 
Manufacturers and Sales Offices Directory 
MN 
MO 
NH 
NM 
NY 
NY 
NY 
NY 
OH 
OR 
PA 
MA 
TX 
WA 

Minneapolis, Electric Comp. SIs. ..... . 
St Louis, Lowell Kangas & Assoc. . .. . 
Plaistow, Coakley, Boyd & Abbett .... . 
Albuquerque, Sheller-Kahn .......... . 
Buffalo, LD. Allen ................ . 
N. Syracuse, LD. Allen ............... . 
Rochester, Warren Kaufman ......... . 
Whitestone, Jack Brown Elctrn. . ..... . 
Richfield, Bear Mktg. . ................ . 
Portland, Weber, Dale ............... . 
Trevose, P.SA, Inc. . ................. . 
Needham, Coakley, Boyd & Abbett ... . 
Dallas, J.Y. Schoonmaker ........... . 
Seattle, Weber, Dale ................. . 

612-933-2594 
314-821-4050 
617-444-5470 
505-296-0749 
716-837-1955 
315-437 -B387 
716-266-2728 
212-767-1977 
216-659-3131 
503-234-7671 
215-245-0513 
617-444-5470 
2.14-349-1650 
206-623-5990 

SMK ELCTRNS. CORP., U.SA, 1901 NancHa Cir., 
Placentia, CA 92670, Tel: 714-996-0960, Telex: 18-3081; 
FSC No.: 637-7400; EmpL: 84; Sis. Mg,: Charles 
Sochalec; Dist. Mg,: Rudy Cicciarelli 

SMOKE SIGNAL., 31336 Via Colinas, Westlake VIg., CA 
91362, Tel: 818-889-9340, Telex: 9104044065; Empl.: 20; 
Sis. Mg': Don Simonsen; Dis/, Mg': Colleen Kirl!patrict< 

SOFTWARE DYNAMICS, 2111 W. Crescent Ave-G, 
Anaheim, CA 92801, Tel: 714-635-4760 

SOHIO ENGINEERED MATERIALS CO., Unit of 
Sohio, P. O. Box 156, Niagara Falls, NY 14302, Tel: 716-
278-2000; EmpL: 2000 .... A.1172, 1944-1947;B.1772 

SOKOL CRYSTAL PRODS. DIV., 6050 N. 52nd Ave., 
Glendale, AZ. 85301, Tel: 602-934-2108 

SOKOL CRYSTAL PRODS., INC., 121 Water St, 
Minerai Point, WI 53565, Tel: 608-987-3383, Telex: 
467581; FSC No.: 56187; EmpL: 150; Sis. Mgr: Steven M. 
Sokol ......................... . ... A.1435-1437 

Local Sales Offices & Reps 
CA Pinole, Ron May ............ . 
FL . Clearwater, Brennan & Assocs. . ..... . 
IL Medinah, Wavan Assocs. . ........... . 
IN Fort Wayne, John Ki~oil Co. . ... . 
IA Marion, Rep. ~ssocs. . ............... . 

< KS Parker, S. W. Wollard Co. ............ . 
MA Millis, Selmark ASsocs. .............. . 
MN Bloomington, V. J. Gensmer AsSOCs. .. 
MO St Louis, Abrams & Assocs. . ......... . 
NJ Flanders, K & R Engrg. Sis. Corp. . ... . 
TX Dallas, Stevens SIs. Co. . ............. . 
WA Kirkland, Manon Engrg, Inc ........... . 

415-724-1203 
813-446-5006 
312-893-0210 
219-436-7233 
319-373-0152 
913-898,6552 
617-376-2914 
612-688-2492 
314-569-0447 
201-584-5235 
214-350-2476 
206-827-7449 

SOLA, A Unit of General Sign., 1717 Busse Rd, Elk 
Grove Village, IL 60007, Tel: 312-439-2800, Telex: 280538; 
Sis. Mg': Fred Lernke ...... 001838-1839, 1964-1967 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean, Inc. 
AZ Phoenix, Zeus Elctrns., Inc. . .. . 
AR Little Rock, Erickson SIs., Inc. . .. . 
CA Los Angeles,Wiley Co ....... . 
CA Pleasanton, Moullhrop Sis, Inc .. . 
CA San Diego, Wiley Co. 
CT Mystic, J.M.G., Inc. . ............ : ..... . 
FL Orlando, Cartwrighl & Bean, Inc. . .... . 
GA Atlanta, Cartwright & Bean, Inc. . ..... . 
IL Chicago, Industrial Reps ............. . 
IN Indianapolis, Green-Wissler Sis. . ..... . 
IA Cedar Rapids, R W. Kunz & Assocs. .. 
KS Kansas CHy, R. W. Kunz & Assocs. .. . 
LA Chalmette, Erickson Sis., Inc ........... . 
MI Farmington Hills, R. C. Merchant ..... . 
MN Minneapolis, Boerger & Ass~ .. 
NJ Cherry Hil~ Trinkle SIs. ............... . 
NJ East Orange, Willgold Sis. . .......... . 
NY Rochester, LMar Assocs. ............ . 
NC Raleigh, Certwright & Bean, Inc. . ..... . 
OH Columbus, Baehr, Greenleaf & Assocs. 

OH Dayton, Baehr, Greenleaf & AssoC.. 
OH L8kewood, Baehr, Greenleaf & Assocs. 

OK' Broken Arrow, Erickson SIs., Inc. . .... 
TN Knoxville, Cartwright & Bean, Inc. 
TX Austin, Erickson Sis. . ............... . 
TX Dallas, Erickson Sis. . ........... . 
TX HOl,Iston, Erickson Sis. ............... . 
WI Milwaukee, Industrial Reps. . ......... . 

205-830-1540 
602-263-6022 
501-225-7379 
213-666-1611 
415-463-0450 
619-571-2881 
203-599-5373 
305-422-4531 
404-233-2939 
312-847-7755 
317-872-9981 
319-396-5386 
913-648-3535 
504-271-1976 
313-476-4600 
612-560-3435 
609-795-4200 
201-678-7700 
716-323-1000 
919-876-4130 

614-486-4046 
513-439-0724 

216-221-9030 
918-455-4276 
615-693-7450 
512-244-3088 
214-739-5833 
713-288-1604 
414-259-0965 

SOLARCON TECHNOLOGY, INC., P.O. Box 4715, 
Hayward, CA 94544, Tel: 415-499-3141; Empl.: 9; Sis. 
Mgr: Rose Ferguson 

Local Sales Offices & Reps 
CA Laguna Hills, Reese Riley & Assocs. 714-859-9827 
CA San Ramon, Reese Riley & Assocs. .. 415-961-0565 
MI Southfield, Infinity, Inc. ................ 313-557-7230 

OH Solon, InfinHy, Inc .................... 21&248-9377 
PA Pittsburgh, Irrlinity, Inc. ................ 412-821-6389 
WA, Belview, Reese Riley & Assocs. ....... 206-462-8088 

SOLAR ELCTRNS. CO, 901 N. Highland, Hollywood, CA 
90038, Tel: 213-462-0806; FSC No.: 13222; Empt.: 15 

SOLAREX CORP, 1335 Piccard Dr., Rockville, MD 20850, 
Tel: 301-948-0202, TWX: 710-828-9709; Sis. Mgr: Ted 
Blumernstock 

SOLARTRON INSTRUMENTS, Sangamo Weston, 
Inc., 2 Westchester Plaza, Elmsford, NY 10523, Tel: 914-
592-9168, Telex: 145-487; FSC No.: 1T316; Empl.: 21; Sis. 
Mgr.: Malcolm J. Swanson 

SOLATRON ENTERPRISES, 421 E. Beach Ave., 
tnglewood, CA 90302, Tel: 213-679-4981; EmpL: 20 

SOLDER ABSORBING TECHNOLOGY (SAT), South 
End Bridge Circle, Agawam, MA 01 001, Tel: 800-628-8862, 
TWX: 710-35G-6466; Empl.: 8 

SOLDER REMOVAL., P.O. Box 1678, Covina, CA 91722, 
Tel: 213-967-3881, TWX: 910-584-1820; FSC No.: 34605; 
Sis. Mgr: Frank Hennessy; Dis!. Mgr: Frank Hennessy 

SOLID STATE, INC., 46 Farrand Sl, Bloomfield, NJ 07003, 
Tel: 201-429-8700, TWX: 71G-994-4780; Empl: 110; Sis: 
Mg': T. King 

SOLID STATE CIRCUITS, 3300 S. Golden, Springfield, 
MO 65807, Tel: 417-887-0823, TWX: 910-775-4762; 
Empl.: 260; Sis. Mgr: Dennis Stead 

SOLID STATE DEVICES, 14830 Valley View Ave., La 
Mirada, CA 90B38, Tel: 213-921-9660, TWX' 910-583-
4807; FSC No.: 30043; Empl.: 100; Sis. Mg,: D. Peden 

SOLID STATE ELCTRNS. CORP., 18846 Parthenia St, 
Northridge, CA 91324, Tel: 818-993-8257; FSC No.: 11911; 
Empl.: 15 

SOLID STATE RELAYS, 213 Eisenhower Lane So, 
Lombard, IL 60148, Tel: 312-932-1660; Sis. Mgr: D. E. 
Wienke 

I SOLID STATE SCIENTIFIC, 3900 Welsh Rd., Willow 
Grove, PA 19090, Tel' 215-657-8400, Telex: 476-1101, 
TWX: 510-661-7267; Empl.: 650 

SOLID STATE SYSTEMS, 1990 Delk Industrial Blvd., 
Marietta, GA 30067, Tel: 404-952-9401; EmpL: 150; SIs. 
Mg': Jason Schloss; ·Dis!. Mgr: J. Schloss 

SOLID STATE TESTING, INC., 56 Middlesex Tpke., 
Burlington, MA 01803, Tel: 617-272-0972, TWX: 710-332-
1620; EmpL: 150; Sis. Mg,: James Roberts; Dis!. Mgr: 
James DiGiacomo 

SOLITRON DEVICES, 8808 Balboa Ave., San Diego, CA 
92123, Tel: 619-278-8780, TWX: 910-335-1221; Empl.: 
900 

SOLITRON DEVICES, INC, Semiconductor Group, 
1177 Blue Heron Rd, Riviera Beach, FL 33404, Tel: 305-
848-4311, Telex: 51-3435, TWX: 510-952-7610 

SOLITRON/MICROWAVE, Box 278, Port Saierno, FL 
33492, Tel: 305-287-5000, TWX: 510-953-7500; FSC No.: 
95077; Empl.: 300; Sis. MgT-" James J. McCann 

SOL TEC CORP., 11684 Pendefton St, Sun Valley, CA 
91352, Tel: 818-767-0044, 800-423-2344, Telex: 494-
3094; Empl.: 46; Sis. Mgr.: Gary A Purser 

SONIC INTERNATIONAL CORP., 2515 N.E. Riverside, 
Portland, OR 97211, Tel: 503-665-0187, Telex: 36-0325; 
Empl.: 130 

Sonnenschein 

SONNENSCHEIN SA TTERIES INC., 300 E. Johnson 
Ave., P.O. Box 339, Cheshire, CT 06410, Tel: 203-271-
0091, Telex: 510-100-7052; Sis. Mgr: R. J. McCartl:ly 
......................................... : ...... 001438 

Local Sales Offices & Reps 
AL Huntsville, Rayeom, Inc. ...... :......... 205-1\59-2017 

SOUTHC 
CA Anaheim, Impact Elctrns. .............. 714-533-1351 
CO Golden, J. F. Hurlbut Co. .......•...... 303-279-7796 
CT Manchester, G/M Assocs. ............ 203-846-4443 
IL Park Ridge, Metcom Assocs. Corp. .... 312-69& 1490 
MA Framingham, GIM Assocs. ........... 617-872-4871 
MI Southfield, A. C. Merchant & Co. . . . . . .. 313-354-4300 
MI St Joseph, R. C. Merchant & Co. ...... 616-983-73713--
NH Exeter, GIM Assocs. ........... 603-778-7472 
NC Raleigh, Raycom, Inc. . ................. 919-847-8276 
TX Austin, Delta Comps. . . . . . . . . . . . . . . . .. 512-459-4288 
TX Seagoville, Delta Comps. ............. 214-287-8333 
WA Portland, Harry Levinson Co ........... 503-245-1902 
WA Seattle, Harry Levinson Co ........ : ... 206-382-1300 
WI West Allis, Meteom Assocs. Corp. ..... 414-476-1300 

SONICOR INSTRUMENT CORP., 1385 Marconi Blvd, 
Copiague, NY 11726, Tel: 516-842-3344, Telex: 649494; 
FSC No.: 31605; Sis. Mg,: Arthur Liers; Dist. Mg': Arthur 
Liers 

SONOBOND, 200 E. Rosedale Ave., West Chester, PA 
19380, Tel: 215-696-4710, Telex: 834511; Empl.: 50; Sis. 
Mg,: John Harper 

SONY CORP. OF AMERICA, Component Prods. Div., 
15 Essex Road, Paramus, NJ 07652, Tel: 201-388-5000 

SORENSEN CO, 676 E. Island Pond Rd., Manchester, NH 
03103, Tel: 603-BBB-45oo, Telex: 94-3459, TWX: 710-220-
1339; EmpL: 850; SIs. Mgr: Roy Allman 

SORENSON L1(;HTED CONTROLS, 75 Locust st 
Hartford, CT 06114, Tel: 203-527-3092, TWX: 710-425-
4093; Empl.: 100; Sis. Mg,: Tom D'Allesantro 
........................................... B·1102-1103 

Local Sales Offices & Reps 
CA Anaheim, Galaxie SIs. ................ 714-752-1580 
CA Ml View, Del Bucchia & Assoc. ....... 415-965-8045 
CT Hartford, Atlantic Sw~ch Co ........... 203-527-7705 
FL Lakeland, SwHch Controls ............ 813-644-7584 
IL Wheaton, Chadra-Schilke ............. 312-653-8126 
IN Fort Wayne, Menze Sis ...............• 219-747-5616' 
MA Centon, Comtek Assoc. ............... 617-828-2948 
MI Birmingham, Favco ................... 313-644-0173 
MN Edina, MonroelHanna ................ 612-566-1324 
MO Clayton, Mertens Co. . .. : .. 314-993-6600 
NY Great Neck, Pacent Eng. Co. .........• 516-482-4678 
NC Raleigh, Rick Hadley ................. 919-362-4099 
TX Dallas, TexaswHch ................... 214-357-1788 

Local Distributors 
CA Los Angeles, Electric Switches ....... 213-660-1310 
CA Tustin, Western Switches ............. 714-731-4333 
CA Van Nuys, Pacific Sw~ch Controls 213-873-4802 
CT Hartford, Atlantic Switch Controls ..... 203-527-7705 
FL Lakeland, Sw~ch Controls . . . . . . . . . . .. 813-644-7564 
GA Augusta, Dixie Elctrns. ................ 404-722-2055 
IL Wheaton, Conectrix ................... 312-653-1460 
MI SI. Clair Shores, Speciallies MIg. ...... 313-771-2700 
MN Minneapolis, Carl Berquist ............ 612-835-2322 
NJ Ml Laurel, Jersey Switch ............. 609-778-8190 
NY Woodside, Switches Unftd. ............. 212-478-5000 
NC Charlotte, Dixie Elcfms. ............... 704-377-5413 
OH Columbus, Ohio Switch ............... 614-885-0319 
SC Columbia, Dixie Elctrns. ............... 803-779-5332 
TX Dallas, Texasw~ch ................... 214-357-1768 
WA Seattle, Evergl'B!>ll Mktg. ............... 206"633,3160 
EXP NJ, Ft Lee, Joseph Gross ............ 201"-944-3609 

SOSHIN ELEC. CO, 1-18-18 Nakarnagome, Ota-Ku, 
Tokyo, Japan, Tel: (03) 775-2111, Telex: 246-6377; Empl.: 
BOO; sis. Mg': N. Hiraide, Exp. & Imp. Dept 

SOUNDCOAT CO., INC., 1 Burt Dr., Deer Park, NY 11729, 
Tel: 516-242-2200, Telex: 12-5514; Sis. Mgr: Mr. Cerl 
Wolaver 

SOUNDLIER, American Trading & Prod. Corp., 9380 
Watson Ind'l. Pk. St Louis, MO 83126, Tel: 314-962-9870, 
Telex: 910-760-1650; Empl.: 350; Sis. Mg': Paul Grote; 
Dist. Mg,: Tony"Daiba 

SOURIAU, INC .. 25158 Avenue Stanford, Valencia, CA 
91355, Tel: 805-257-4830, Telex: 4720328, TWX: 910-
336-1553; Empl.: 70; Sis. Mg,.: Richard Monstein; Dis/, 
Mgr: Alan Rubin 

SOlJTH AMERICAN DEV. CORP., file. 9, G.A.D. Box 413, 
Hyde Park, NY 12538, Tel: 914-229-8866, Telex: 4990035; 
Empl.: 80; Sis. Mgr: L Faber 

SOUTHCQ, INC., 2.10 N. Brinton Lake Rd, Concordville, PA 
19331, Tel: 215-459-4000, Telex: 83-1465, TWX: 710-760-
1715; Sis. Mg,.: R W. Dougherty 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 783 



------ '-
SOUTHE Manufacturers and Sales Offices Directory 
SOUTHERN COMPUTER CORP. 3720 N. Stratford Ad. ' 

'N.E;AHanta, GA30342, Tel: 4O,4-231~5363, Telex: 317867; 
SIs, Mgr: Redd N, Mann; Dis/. Mgr: RObert Morris 

SOlJTHi:RN ElECTRONICS, F-Dyne. 726 So. Flower 

CA 90631, Tel: 213-694-3995 

SPECTRA SONIcs' 3750 Airport Rd" Ogden, UT 84403, 
Tel: 801-392-7531; EmpL: 35 

st, Burbank, CA91502,T81: 213-845'2458, TWX: 91D-498- 'SPECTRA-STRIP OPERATIONS, Arilpheral Prods., 
5707; Empt:l00;SJs: Mg,: Ron ~ 7100 L8I'I'1plion Ave. Garden Grove, CA 92642-D415, Tel: 

, ' " 714-892-3361, TWX: 910-596-1314; E"l'I.: 300 
SOUTH SHORE METAL PRODS. 88 E Allen Blvd., 

Farrningd8le, NY 11735, Tel: 516-249"3322; EI'npL~30; SIs, 
Mgr: A. G, Bauer ' . 

SOUTHWEST 'ITECH PRODS CORP .. 219 W, 
Rhapsody, San Antonio, TX 78216, Tel: 512-344-0242; 
Ernpl.: 34 ' 

SPACE ELECTRONICS, INC., Box 2166, Meriden, CT 
• 06450,TeI: '203-235-7755; E~L: 16; SIs. Mgr: Richerd 
Boynton 

SPACE POWER ELCTRNS:, Jeffrey~e, AD I, GI;'; 
Gerdner,NJ 08826, Tel: 201-537-2184 

<0 SP ~merica,lnc. 

SP AMERICA INC.,Shin-EtSuPolymer,1181 N,4th 
St, San Jose, 'CA 95112, Tel: 40,8-947-0311, TWX: 910-
338:2229; S/S,Mgr: R, L BuchoHz .,.,., ,,, ... Be1739; 

C·1510-1511 

Local Sales ,Offices & Reps 
FL Ft. Lauderdale, Tek-Rep ... ,""""'" 305-793-5334 
GA Atlanta, Tek-Rep Mklg. ........ " ...... 404-963-1600 
IN Carmel, Technlg. Mklg. Corp. ..... ".. 317-844-/1462 
KY Louisville, Technlg. Mklg. COrp. ....... 502-499-7808 
MA Needham, Ray Perron & Co. .. ,', .. ,., 617-695-6179, 
MI Plymouth, Jay Mktg. Assoc... ... " .... 313-459-1200 
PA Broomall, TCA Assoc, ......... ".; .. , 215-353-2022 
TX Dallas. Tl Mklg. ...... " ...... ,,: ..... 214-357-1752 

SPANTA, INC., !!ox 193, Franklin Lakes, NJ 07417, Tel.: 
201-337-0044, Telex:I3-8011; EmpI,:10; SIs, Mgr: W. 
Philer; Dist. Mgr: W, Phifer 

SPARKOMATIC, Rle. 6 & 209, MiHord. PA 18337, Tel: 717-
296-6444, TWX: 510-260-2682; EmpL: 300; SIs. Plgr: 
Robert Schuler 

SPATIAL DATA SYSTEMS, A DBA Systems Co. 508 
S. Fairview, Goleta, CA 93117, Tel: 805-967-2383, Telex: 
65&:336; Empl.: 30; Dist. Mgr: S. Schlosser 

SPECIALIZED ELCTRN. MAGNETIC PRODS. INC, 
272 Loudon Ridge Rd Route 8, Loudon, NH 03301, Tel: 
(603) 267-6892; Sis, Mgr,:Eugene C. AverY 

SPECIALTY CONNECTOR CO, 2620.Endress Place, 
Greenwood IN 46142, Tel: '317-535-5353 

SPECIALITY ELECTRONICS, INC., 208 E Ruthertord 
St, landrum, SC 29356, Tel: 803-457·3824; E~L: 10;' SIs, 
Mgr: Mary A. GalU' . 

SPECO DIV., Componenis' Speci8tties, Inc.: p.O. Box 
624,1172 Rle.109, Undenhurst NY 11757, Tel: $18-957-
8700, 800-645-5516, Te~: 96-7754; Empl.: 33; SIs. Mgr: 
Mel Hvlkower; . Dis/. Mgr: Sian Hulkower 

SPECTRACOM, 101 Despatch Drive, East Rochester, NY 
14445, Tel: 716-381-4827, Telex: 9103509587 

SPECTRAGRAPHICS CORP, 10280 Sorrento Valley 
.. Rd., San Diego, CA92121, Tel; ~19-450-0611; Empl.: 100 

SPECTRAL DYNAMICS DIV., SCientific-Atlanta, Box 
671; San Diego: CA 92112, Tel: 619-268-7100, TWX: 910-' 
335-2022; EmpL: 600; Sls,.Mgr: Robert N. Saunders 

SPECTRA LUX CORP., 12840.N.E. 21 St PI" Bellevue, WA 
98005, Tel: 206-747-0560; f'SC No,: 51896; SIs'. Mgr: Ron 

'Bustsd 

Local Sales Offic8$ & Reps , , ) 
AZ Tempe, Canteo 'Sis", In<;. ' .. ', ... ,."." 602-829-0191 

SPECTRAN CORP, 50 Hall Road, Sturbridge, MA 01566, 
Tel: 617-341-2261; FSC'No.: 6V569; EmpL: 175 

SPECTRAN INSTRUMENTS, INC. Box 891, La HatlI'a, 

SPECTRO EQUIPMENT, INC., 13821 Progress PkWY. N. 
RoyaHon, OH 44133, Tel: 216-237-8910; Empl.: 25 

SPECTROLAB, INC. 12500 Glsdstone Ave.; Sylmar, CA 
91342, Tel: 213-365-,4611, TWX: 910-496-14116; EmpL: 
250 

, ' 
SPECTROL ELCTRN8., ,17070 EaSt Gale Ave.; City of 

Industry, CA 91749, Tel: 818-984-6565, TWX: 910-584-
1314; Empl.: 600; SIs. Mgr:-R Shilckefford 
.... , .... :.,., ... ,.:, .. : .. ,: ..... ,." ..... ,A.2039-2047 

Local Sales Offices -& Reps 
AL " Huntsville, !leacon SIs. ,., .•. ,.'.,." .. 205-881-5031 
AZ Phoenix, Thom Luke SIs. .......... , ... 602-94~-1901 
CA San Diego, Hadden AssQcs. ., .. ,.".. 619-565-9444 
CA Santa, Clara, 12 .. , .. , .... , ............ : 408-988-3400 
CA Westlake Village, Astralonics ......... 818-706-3936 
CO Denver, Spectrum Sis. .,., .•.... ,." .. 303-696-'1601 
CT Norih Haven, Kftchen & Kutchin ,.".. 203-239-0212 
FL Clearwater, Beacon SIs. ............. , 813-796-2378 
FL i't Lauderd$, Beacon Sis. ........... 305-491-1054 
IL Downers Grove, Momak Sis. .. ,....... 3,12-963-6400 
IA Hiawatha, Gassner & Clark .. , .. ,.".. 3,19-393-5763 
KS Shawnee Mission, Lowel~Kangas .... 913-631-3515 
MD BaHimore, Component SIs. ........... , 301-484-3847 
MA Burlington, Kijchen & Kutchin ,., ..... , 617-229-2660 
MI Uvonia, Luebbe SIs. ...... , ......... : .. 313-477-3131 
MN St Paul, Mumro ...................... 612-484-8200 
MO St Louis,Lowel~Kangas ,.,."."."., 314-821'-4050 
NJ Hsddonfif1ld, Sunday-O'Brien ........ ,' 609-429,4013 
NY Cornmack,ERA .............. " ..... 516-543-0510 
NY UVerpOOl, Gen Tech .................. 315-451-3480 
NY Syracuse, L Mar ...................... 315-437-7779 
NC Raleigh, Beacon SIs. .................. 919-787-0330 
OH CincinnaH;'luebbe SIs. ." .. "."." .. 513-891-5770 
OH Cleveland, Luebbe S.Is. c,.,.".".,:., 216-333-0425 
OH Columbus, Luebbe SIs. ...... )."..... 614-431-0474 
OH Dayt9n, Luebbe SIs. ."." .. "........ 513-294-0426 

. OR Beaverton, Ec~pse Mklg. ."."., .. "., 503-64~-1661 
PA Pittsburgh, FL F. Clark .... ,,,.: ......... 412-242-9500 
TX Ar6ngton, Pro Comp ."." .. ".;...... 817-640-4336 
TX Houston, Pro Cornp .",' ..... " .... ".. 713-556-9622 
WA Redmond, Eclipse Mklg. ., .. , ... , '. ' .. , 206-865-6991 

SPECTRON CORP. 344 New Albany Rd, Moorestown, NJ 
08057,TeI: 609-234-5700, Telex: 83-1488, TWX: 710-897-
1359 

SPECTRONICS CORP., 956 Brush Hollow Rd. Westbury, 
NY 11590, Tel: 516-333-4840, TWX: 510-22,2-5877; Empl.: 
125; Sis. Mgr: Henry K Lee; Dist. Mgrc JarnesJ, Weglarz 

SPECTRONICS, DIV. HONEYWELL, See lioneywen 
Optoelctms. 

SPECTRUM CONTROL, INC., 8061 Avonia Rd., Fairview, 
PA 16415, Tel:.814-474-1571 

SPECTRUM CONTROL, INC., 2185 W, 8th St, Erie, PA 
16505, Tel: 814-455-0986. TWX: 510-699-6871; FSC No,: 

, 33095;5733; Empl.: 450; SIs. Mgr: R, Greer; Dis/, Mgr: C, 
Pirro , .. ,.,.,.:"., ... :",. A.1635-1637; C.1513-1517 

Local Sales Offices & Reps 
CA Sunnyvale, Spectrum ~rol : ...... " 408-735-9015 
CA Valencia,.SpectrumControl .,."." .. , 805-257-2280 
Fl Melboume, Spectrum Control .. ,., ... , 305-724-4900 
IL Elgin, Spectrum Control ., .. " .. ,:, ... ,3,12-888-8011.-
MA Chelmsf!>rd, Spectrum Control ... ,'.,' 617,458-9079 
rItJ ' Brielle, Spectrum Control .. , ' ... , ' , . , , • 201-528-8420 . 
NJ Fairfield, Pantronics ."" .............. 201-575"tl77 
NY New ,York, landseas ..... " .... ".. ... 212-265-8323 
TX Irving, Spectrum'Cpntrol ...... '," .... '. 214-251-1669' 
EXP PA, Erie, Spectrul1)/Control .... "., .. ,' 814-455-0966 

Local Distributqrs , , 
CA San JOse, CypressEIclms. ,.: .... , ... , '408-945-6400 
CA Torrance, Cypress Elctms. .;, .... ,.,., 213-533-!3005 
Fl Dania, SuMn\it Distrs. ,.".,', .. ,',.'., 305-920-5253 
IL Chicago, Newark Elctms, .. ", .. " .... 312-784-5100 
NJ Perth Amboy, Metuchen Capacitors .,. 201-442-0500 
NY Buffalo, Summit Distrs. ..... "".:"." 716-887-2800 
NY Rochester, Summij Distrs. " .... ".... 716'334-8110 
OH DaytOn, Aschbacher " .......... ".". 513-252-7785 
lritl Australia; Rifa .... "."." ....... " ...... 03-480 1211 
IntI Denmark, EV.J. Johanssen Eleklronics , .. 01-839022 
IntI Eng., Birmingham, Steatite Insulations 

" ............... " ................... 021454-8961"2, 
Inti France, Gentilly, Radio Television Franchise SA 

' .................. "" ............. .'.c .... " .. 664.11.01 \ 
Inti ISfae~ T~Avlv, Landseas, Lid. ... ' .... , ...... 247291-4 
Inti Japan, Tokyo, Stauffer Japan, Lid. 

................ " .......... : .. T.okyo (81) 3239-0661 
Inti Netharlands, Zaandam, Bodamer .lntLBV, 

.......... 1, ..... , ........ , ... ,., .. , ...... 075-351521" 
Inti Norway,KCAMelbye/AS ... ";,, .... , ... 112-106050 
Inti $. ",rica. Bryanston, TaHronics Ply. Lid. . 

......... "., ... , ... , .... , ... ,. , .. ,."".,618-2014/5 
Inti Sweden, Farsta, Traco AS ... ". ' .. '." .... 08-93-0960 
Inti Switzerland, Ebmatingen, EME, Ernst EgN 

.... , .... " .. , .. , ... , .. , ... :, .. : ..... ,,..01-980-11-11 
Inti W. Germany, Elliingen, Bodamer Gl)1bH 

.... ,., ... , .. , .. , ...... ,., .. , ........ ,.' (07243) 79263 
Inti W. Geunany, 'Hamburg, Bi>danier GmbH 

.. ".,: ... ,., .. , ....... ,. " " ......... , (040) 7111091 
Inti w. Germany, Munchen,Bodarner GmbH ' 

.... , ..... , ..... ,:::.: ..... ,." ......... ,. (089) 641801 

SPECTRUM T!'CHNOLOGY,IIiIC .. 300 Lopez Rd., 
Goleta, CA 93116, Tel: 805-984-1791, TWX: 910-334-
1163j FSC No.:32484; Empl: 100; SIs. Mgr: Wm. L'Bishop 
., ..... ,., ... ,." .. , ... : .. ,., ... ,.,.,' c.,." A'1438-,1439 

Local Sales Offices & Reps 
AZ Tempe, Sedco Sis. ...... "." ....... :. 6Q2-835-6281 
Ai. Tucson, Sedco SIs. ........ " ......... 602-298-1758 
CA San Jose, Frequency Conlrol Assocs. 

..... " .... "" .. ,,, .......... ,,.: ....... ,408-446-0200 
CT MiWord. Todino Engrg. SIs. ............ 203-874-6643 
Fl Ft Myers, Rainbow Sis. ." ....... " ... ,813-332-2210 
'FL Melbourne, Rainbow Sis. .."."...... 305-727-3305 
IL Elgin, FLK Elctrns. " .... " .... ". .. ... 312-695-8552 
MA Needham, Todino Engrg. SIs.'.".,.,., 617-444-7925 
NJ Haddonfield, Mesa Tech. Assocs. ;,.,. 609-429"9531 
NM Albuquerque, LM.EC: ... , , •. ,. , , . , . , .. 505-863-9010 
NY Hunlington, Compar N,Y, ... ,., .. ,., .. 516-423-5660 
Of( Tulsa; Ion Assocs. "."." .... " .. : ... 918-664-0186 
TX Austin, Ion Assocs, " ... "." ... ".... 512-458-2108 
TX GrandPrairie, Ion Assocs, ...... :" .. , 817-640-82~2 
TX' Houston,lonAssocs. "." ............ ,713-461-5311 

SPELLMAN HIGH VOLTAGE ELCTRN8. CORP., 7 
Fairchild Ave., Plainview, NY 11803, Tel: 516-349-8686, 
TWX: 510-221-2155; Empl.: 200; SIs. Mgr:Russell E 
Posser ."." .... "..... ..". Del840-1842 

Local Sales Offices & Reps 
Fl Orlando, Grs-Mar, Inc,· ", ... ,.".,.... 305-894-3351 
MA Concord, Nortech .Ell!!rg. SIs. .... , .. " 617-259-0032 
MA Medfield, Nortech Engrg. ' .. , ...... ,',' 617-359-6063 
MN St Paul, Knox Assocs. ." .. "......... 612-488-5402 

SPEMCO SWITCHES, 23425 Harper, Box 386, SI. Clair 
Shores, MI 48oa0, Tel: ~482-2828; EmpI,: 9 

SPERRY, A. W., INSTRS. P.O, BOx 9300, Smithtown, NY 
11787, Tel;. 516-231-7050,.Telex: 645104; Empt: 40; Sis, 
Mgr,: Dem;is W. Carroll 

'. 
SPERRY UNIVAC, Mini-ColJ:1pt,Jter Operations, Box C-

19504, Irvine, CA 92713, Tel: 714-754-6900, TWX: 9H)' 
596-'1358; Empl.: 500' 

, . 
SPIRICQN, INC, 2600 North Main, Logan. UT 84321, Tel: 

801-753-3729; Empl.: 5; 'Sis, Mgr:'Steve Teare 

SPLIT BALL BEARING, MPB Corp., Highway 4, Lebanon, 
NH 03766, Tel: 603-448-3000, TWX: 7~0-366-1661; Sis, 
Mgr.; Lew Peterson; Qist. Mgr: Jack F Barker 

SPRAGUE ElEC. CO, 481 ·Ma~all SL No. Adams, MA 
01247, Tel: 413-664-4411, Telex: 92~15, TWX: 710-369-
1360; FSC No.: 56289; Empl.: 10,500; Dist. Mgr: J, J. Judge 

SPRAGUE ELECTRIC COMPANY, Distribution 
Division, 481 Marshall SL No. Adarils, MA 0124?, Tel: 
413-664-4481, TWX: 710-369-1363; FSC No,; 56289; SIs. 
Mgr: J, Judge; Dis!. Mgi: Lyle Pirnie 

SPRAGUE ELEC. CO., Integrated. Circuit Div., 115 
Northeast Cutoff, Worcester, MA 01606, Tel: 617-853-' 
5000, TWX: 710-340-6304; FSC No,: 56289; Empl: .700, 
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SPRAGUE-GOODMAN ELCTRNS., INC., 134 Futton 
Ave, Garden City Pk., NY 11040, Tel: 516·746-1385. Telex: 
14-4533; FSC No.: 52769; Empl.: 80; SIs. Mgr: David 

Taub; Dis/. Mgr.: David Taub .................. A01173 

Local Sales Offices & Reps 

AZ Phoenix, Sanford SIs. Assocs. 
CA Burlingame, W. J. Purdy Co. . ....... , .. 
CA Garden Grove, Megacap ............ -.. 
CA Garden Grove, Na1ional Capacitor ... . 
CA Los Angeles, RF. Assoes. . ........... . 
CA San Diego. R. D. Miner. Inc. . ......... . 
CO Denver, W. J. Purdy Co. .. ............ . 
FL Pompano Beach. Cole-Tek .......... . 
GA Smyma, Spartech ................... .. 
IL Chicago, B.N.I. Elclrns. .............. . 
IN Ft Wayne, Denton Mktg., Inc. ., ...... . 
IA Marion, MS.B. Assocs. .............. .. 
KS Shawnee Mission, MS.B. Assocs. . .. . 
MD Pikesville, lmagitron SIs. ............. . 
MA Southboro, KSA of New England ... . 
MI Southfield, Fred H. Gehrke & Assocs. 

MN Marion, MS.B. Assocs., Inc. . ......... . 
MO St Charles, M.S.B. Assocs. ........... . 
NJ Wayne, Richman Salesco - Kagan ... . 
NY Commack, Richman Salesco .. _ ..... . 
NY Utica" Sweetco Assocs. .. ........... .. 
OH Cincinnati, Stegman Blaine Mktg. 
TX Austin, Delta Camps. 
TX Seagoville, Detta Camps. ..... . 
WA Seattle, Sprague Elec, Co. . 
WA", Vancouver, Sprague Elec. Co. . 

Local Distributors 
CA Garden Grove, National Capacitor ... 
CA Santa Ana, Projections Unlimited . 
MA Burlington. T.LC. , ..... . 
MA Needham, Cronin Elclrns. " 
NY Lynbrook, Var~ech Eictrns .. 
PA State. College, AL VO Elctrns. 
TX Addison, Captronics .... .. .......... . 
TX Garland, J & S Elclrns. .............. .. 
WA Seattle, KAM Elctms. ................ . 

802-957-3570 
415-347-7701 
714-891-5176 
800-854-2451 
213-478-1586 
619-566-9891 
303-753-6800 
305-781-8110 
404-446-7300 
312-775-1717 
219-627-5515 
319-377-6261 
913-432-2131 
301-521-2020 
617-485-9432 

313-559-5363 
319-377-6261 
314-946-5577 
201-694-1115 
516-543-5532 
315-797-6721 
513-729-1969 
512-458-4288 
214-287-6333 
206-632-7761 
206-892-0361 

714-891-5179 
714-641-1472 
617-273-0140 
617-449-5000 
516-593-9300 
814-238-0505 
214-98Q-0123 
214-487-8808 
206-382-1300 

SPRINGFIELD MOULDERS, INC., See ITT 
Thermotech 

SPRUCE PINE MICA CO, MIn. Laurel Dr .• Spruce Pine, 
NC 28777, Tel: 704-765-4241; Empl.: 45; SIs. Mgr: Hugh 
M.Wiseman 

SPS SOFTWARE PRODUCTS & SERVICES, INC., 14 
E. 38th Stree~ 14th FI, New York, NY 10016, Tel: 212-686-
3790, Telex: 852616; SIs. Mgr,: Dr. Alex Rainer 

SPUR PRODUCTS CORP. 13649 Beach Ave., Marina 
Del Rey, CA 90292, Tel: 213-822-7100; Empl.: 12; SIs. 
Mgr: Ray Lorenz 

SQUARE D CO, Executive Plaza, Palatine, IL 60067, Tel: 
312-397-2600, Telex: 255274; Empl.: 21100; SIs. Mgr: R 
M.·O'Neal; Dis/,- Mg,.: T. W. Wilbor 

SR ENGIN!=ERING, INC.,' 13961 Nautilus Dr.,De~ E, 
Garden Grove, CA 92643, Tel: 714-554-4200, .Telex: 
364412INTR-871; FSC No.: 21441; SIs. Mgr: Coleman W. 
Conrad 

S sAc, Box 395, Liverpool, NY 13088, Tel: 315-622-1000, 
Telex: 646221, TWX: SSAC UPL; FSC No.: 16-0985719; 
Empl.: 220; SIs. Mgr.: G. Weeks 

STACKBIN CORP., Albion Road, Li'l""ln, RI 02865, Tel: 
401-333-1600; Empl.: 75; SIs. Mgr: J. J. Patterson 

STACKPOLE (THE STACKPOLE CORP.), Stackpole 
&, St Marys, PA 15857, Tel: 814-781-1234, Telex: 914-
514, TWX: 510-693-4511; FSC No.: 78488 

STACKPOLE, CARBON DIV" 201 Stackpole St, St 
Marys, PA 15857, Tel: 814-781-1234, Telex: 914-514, 
TWX: 510-693-4511; SIs. Mgr: T. M. Eynon; Dis/, Mgr: B. 
E. Speedy 

STACKPOLE, ELECTRONIC COMPONENTS DIV., 
201 S1ackpoleSt,StMarys, PA 15857, Tel: 814-781-1234, 
Telex:-914-514, TWX: 510-693-4511; Sis. Mgr: Ronald E. 
Braund 

STACKPOLE, MAGNer DIV., 700 Elk Ave., Kane, PA 
16735, Tel: 814-837-7000, TWX: 510-695-8360; SIs. Mgr: 
V. D. Venigni 

STACO, INC. See Staco Transpower 

STACO ENERGY PRODS. CO, 301 Gaddis Blvd., 
Dayton. OH 45403, Tel: 513-253-1191, Telex: 286-032, 
TWX: 810-459-1798; FSC No.: 83008; Empl.: 146; SIs. 
Mgr: Robert Simpson 

STAcoswrrCH, 1139 Baker St, Costa Mesa, CA 92626, 
Tel: 714-549-3041, TWX: 910-595-1507; FSC No.: 
12522;Muttiple; Empl.: 100; SIs. Mgr: D. Sugg 

Local Sales Offices & Reps 
AL Huntsville, 20th Century Mktg., Inc. .... 205-533-9281 
CA Los Altos, Recht Assocs. ............. 415-964-6321 
CO Golden, J. F. Hurlbut Co ............... 303-279-7796 
CT Marion. Sands Co. .................... 203-628-4363 
FL Orlando, EMA, Inc ............ " ....... 305-671-6800 
GA Stone Mountain, 20th Century Mktg., Inc. 

.. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. . .. .... 404-292-7088 
lL Oak Brook, MSL Assocs. 312-655-8977 
IN Richmond, EMA, Inc. .................. 513-433-2800 
IA Cedar Rapids, H. R. Brown Sis. .. 319-366-0635 
KS Kansas Cny, B-C Elctrn. SIs. ..... 913-342-1211 
MD Silversprings, youth & Nelson ... , .... 301-598-5740 
MA Woburn, Sands Co .................... 617-935-7495 
MI livonia, Lowel~Wendt Mktg. Co.. 313-464-2722 
MO St Louis, B-C Elctrn. Sis. ......... 314-.731-1255 
NJ Wayne, G.T. Assocs. .......... '201-694-6040 
NY Syracuse, Lenard Co. ............ 315-479-9191 
OH Cleveland, CA Robinson Cb. .... 216-381-9049 
OH Dayton, CA Robinson 513-278-7969 
OR Portland, Frank Jackson Assocs. . 503-292-2638 
PA Media, W. Reeves Assocs. ..,.... 215-566-6709 
TN Knoxville, 20th Century Mktg., Inc. .. .. 615-690-1618 
TX Austin, Della Comps. ................. 512-458-4288 
TX . Dallas, Della Comp. ... 214-358-4288 
TX Houston, Detta Comps. ..... 713-664-6777 
UT Salt Lake City, J. F. Hurlb~ Co. 801-973-4443 
WA Redmond, Frank Jackson Assocs. 206-881-7277 

STACO TRANSPOWER, 301 Gaddis Blvd., Dayton, OH 
45403, Tel: 513-253-1191.,Telex: 288-032, TWX: 810-459-
1798; FSC No.: 83008; Empl.: 100; SIs. Mgr: T. D. McNully 
....................................... : ........ A02288 

Local Sales Offices & Reps 
AL Huntsville, Remco 
AZ Scottsdale, Power Specialists . 
CA Buena Park, Chuck Cooper Co. 
CA Los Mas. Frauman Assoc. . 
CT Natick, Benchmark Assoc. . 
FL Tampa, J R Controls. 
GA Atlanta, Remeo ........... .. 
IA Cedar Rapids, Di-tronix, Inc. 
KY Cinci, Tri-State Mktg. ............... . 
MA Natick, Benchmark Assocs. . ......... . 
MI Southfield, Fred Gehrke & Assocs. ... . 
MN Arlington Hgts., Diethert-Angel ....... . 
MN Minneapolis, Diethert Angel .......... . 
MO Kansas City, Di-tronix, Inc. . .......... . 
MO St Louis, Di-tronix, Inc. .. ............ .. 
NJ King of Prussia, Freeman-Matta Assoc. 

NJ Mountain Lakes, Levison SIs. Co. Inc. 

205-533-3763 
602-986-4100 
714-739-8526 
415-941-0660 
617-899-3390 
813-961-9478 
404-447-6937 
319-377-8275 
'513-761-7993 
617-655-9333 
313-559-5363 
312-593-7600 
612-546-6099 
816-356-6340 
314-291-4777 

215-337-9211 

....................................... 201-334-2921 
NC Raleigh, Remco ...................... 919-647-5079 
OH, Cleveland, Marlow Assocs. ........... 216-981-6500 
OH Columbus, Marlow Assocs. ........... 614-985-7643 
PA Pittsburgh, Marlow Assocs. ........... 412-367-8886 
TX Richardson. Jim D. Gray & Assocs. ... 214-699-9976 
WI Menomonee Falls, Walter M. Braun & Assocs .. 

................................ : ...... 414-251-8685 

STAFFALL INC, 7 Woodland St, Providence, RI 02908, Tel: 
401-351-8282, TWX: 710-3!l1-6964; Empl.: 25 

STAINLESS, INC., 3rd St, N. Wales, PA 19454, Tel: 215-
699-4871, TWX: 510-661-8097;: Empl.: 80; SIs. Mgr: Jess 
C. Rodriguez 

STANCOR/HAMILTON STANDARD CONTROLS, 
131 Godfrey St, Logansport, IN 46947, Tel: 219-722-2244, 
TWX: 810-295-0699; FSC No.: 80089; Sis. Mgr: Hubert 
Daubs .. :....................... A02289-2297; 801447 

STANDARD CONDENSER CORP., 1065 w. Addison St, 
Chicago, IL 80613, Tel: 312-327-5440; FSC No.: 97419; 
SIs. Mgr:B. P. McLean ' 

STANDARD ENERGY, Div. WBH Scientific, Inc., 
Rte. 32, Greenvilie, NY 12083, Tel: 518-966-4197, Telex: 

STANDA 
754180; SIs. Mg,: Gary Hanington ...... 001844-1845 

Local Sales Offices & Reps 
CT Cheshire, Maca Co. .............. .... 203-271-0026 
TX Dallas, P.J. Scanlon Co. .......... 214-231-4661 

STANDARD ENGRG, 44800 Industrial Dr., Fremo~ CA 
94538, Tel: 415-657-7555, TWX: 910-361-.6048; Empl.: 40 

STANDARD ENVIRONMENTAL SYSTEMS, INC. 383 
Minnisink Rd, Totowa, N.i 07512, Tel: 201-256-2200, TWX; 
710-988-57.22; Empl.: 50 

STANDARD GRIGSBY, INC., Gordos 
Intemational Corp., 920 Rathbone Ava, Aurora, IL 
60507, Tel: 312-844-4300, TWX: 910-232-3138; Empl: 
350;' Sis. Mgr: Lou Falco; Dis/, Mgr: Ed Barry 
.. , ...................... ' ................. 801568-1570 

Local Sales Ol/ices & Reps 
AZ Tempe, Gassner & Clarke Co. ........ 602-966-9037 
CA Laguna Hills, Jack Fitch & Assocs. .... 714-951-0196 
CA Milpitas, Maxim Elclrn. Sis. . ........... 408-946-6001 
NJ Mountain 'Lakes, Components for Elclrns. 

NC 
CT 
FL 
IN 
IA 
KS 
LA 
MI 
MI 
MN 
NY 
OH 
OK 
OR 
PA 
TX 
WA 

........ , ............................... 201-334-2921 
Peachland, D. P. McDonald ... , ........ 704-272-8747 
East Haven, Eagle Assocs. 203-467-6542 
Casselberry, Southern Elctm. Mktg. ... 305-831-2822 
Indianapolis, Wilson Tech. SIs. ........ 317-298-3345 
Marion, Rep Assacs. .................. 319-373~0152 
Parker, S. W. Wollard ................. 918-898-6552 
Hammond, Design Mktg. .......... :'. .. 504-294-3076 
Ann Arbor, R. L Rowe & Assocs. ...... 313-995-871'1 
Livonia, Luebbe Sis .................. 313-477.313; 
Bloomington. Murnco ................. '612-854-4161 
East Northport, Camps. for Elctrncs ... 516-266-5020 
Cincinnati, Luebbe SIS. .. : ............ 513-891-5770 
Tulsa, Design Mktg. ................... 918-622-7744 
Aloha, Micro SIs. ........... 513-642-1818 
Pittsllqrgh, Luebbe SIs. ............... 412-931-0414 
Dallas,'Design Mktg. .................. 214-680-9767 
Bellevue, Micro Sis. ................... 206-451-0568 

Refer to Gordos Corporation, Bloomfield, New Jersey for 
Authorized Distrtbutor information. 

STANDARD GRIGSBY INC:, w: Gunther GMBH, 
Virnsberger Strasse 51, 0 8500 Nurnberg 51, West 
Germany. Tel: 0911-65521. Telex: 622351 

"sIAm ICJ .. _PAODUCTSCO-

·Variacs 
Authorized Distributors 

~.ElECTRm~ICS,tN&. 
New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia SI.. Canoga park.CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1·800· 732·3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model 3PN 1 01 OV 
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STANDA 

the connection for ... 

distributor 
speCialists 
632 Santa Monica Blvd. 
Santa Monica, 

.... ~ California 90401 

(213}393-9666 
. Aregiohal distributor of 
quality electrWlit; compohents 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

. I .·c 0 ap 0 a A T B D 

2478 Freta. Dr, ..os An.,Ia$, California' 90039 

213-660-1310 . , 
CALL TOLL FRE~ 

NATIONAL: 800-421-8855 
CALIfORNIA;. 800-252-4640 

TWX 910-321-2971 

SEE COMPLETE PRODUcT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE LINECARD AND 
CATALOG ON REQUEST 

---.-- e·' 

, Manufacturers and Sales OffiCes,.Directory 
STANDARD LOGIC, 2215 s, Standard Ave. Santa Ana, CA 

, 92707, Tel: 714-979-4no, 1WX: 910'-595-1'707; Empl.: 
150; SIs. Mgt: a L Billington 

STANDARD MICROSYSTEMS, 35 Marcus Blvd, 
, Hauppauge. NY 11788, Tel: 516-273-3100, 1WX: 510'-

227-8898; FSC No.: 53848; E""L: 100; . SIs. Mgr: J. P, 
Chalmin; Dis/. Mgt: Steve BrendEir . ' 

STANDARD PNEUMATIC MOTOR, Box 10530, Reno, 
NV,8951.0, Tel: 702-329-6311, 1WX: 910'-935-6031; FSC 
.No.:.53623; Empl: 125 

Mgr: Isabel Goldberg , 

Local Sales Offices & R~ . 
CA Santa Ana, Electrotechnical Sis. ...... 714-546-9305 
MD Ballimore, R. A. Wafer Assocs. ........ 301-744-1133 
MN edina, J, H. Hanson Co, ..... ,.; ... ,.,. "612-893-9960 
NY Great Neck, M C S Assocs, ..... ,..... 516""117-3966 
OH Dayton, L D. Bruno Co, ................ 513-434-1847 

STANLEY-VIDMAR. SlanleyWol'ks; 11 Gra/nmes Rii, 
Allentown, PA 18103, Tel.: 215-797-6600; SIs. Mg': Ernie 
GilAn 

STANPAT PRODS. 366 MainSt, ·Port Washington. NY 
STANDARD POWER. INC. 1400 S. Village Way, Santa 11050 Tel' 516-883-8400 EmpL 25 

Ana,CA 92705, Tel: 714-556-8512, 1WX: 9100595-1760; .' . . . .; : 

SIs. Mgt: Sydele M. Petch; Dist. Mg,: Sydele M. Petch STANTEL COMPONENTS. 636. F,lernington Rd. 
SchaumQljrg, 1l60195, Tel: 312-490'-7150,T1I'iX: 91 0-,291-
1280 STANDARD WIRE & CASL'I: CO, 2345 Alaska Ave. El 

Segundo, CA 90245, TeJ: 213-536-0006; Telex: 65-3423, 
1WX: 910'-340-6758; FSC 1110.:\ 04946; EmpL: 125;, Sis. 
Mg,: J .. Gaither; Dist, Mgr: Jerry G!Iither 

. STANDI!:X ELCTRNS., 4538 Cambefwell Rei, CinCinnati, 
OH 45209, Tel: 513-871-3777. Telex: 212068; EmpL: 
1,039; Sis. Mgr: Charles e.Johnson, ..... A01,638-1639; 

a01448 

Local Sales Offices i!. Reps 
AL HunStville, Rob Rac.dey/MHscher Co . 

.. .. . .. . .. .. .. . , .. , ...... , ......... : . .. 205-882-6050 
CA lOs ARos, Frauman Assocs. .......... 415-941-0660 
CA Los Angeles, Ellard Strl!SSner Co, , ... , 816-242-6823, 
FL AlIamOnte Springs, Jacl< Alexander /Mitscher Co. 

. , . . . . .. .. .. .. .. .. .. .. . . . . . . . . . . . . . .... 305-788-6844 
GA Lawrenceville, Tom HiII/Mitscher'Co, 

, •... , ....... ,., ... ,."." ...... , ...... 404-923-3239 
IL Arlington HIs, Brainard-Wilson ·Mktg. .. 312-437-2700 
IN Brownsburg, WilHam Deem .... ,." .. , 317:852-6006 
IA W. Des Moines. Jerry 'Skinner/Nevco ' 

........................... : ............ 515-225-9866 
MA Southboro, KSA of ~En9land ..... 617""115-9432 
MI Farmington Hills, WR Hummon ....... 313-474-0661 
·MN Bloomington, Quantum SIs. ., .. ,., ... , 612-884-4700 
'MO N.Kansas City, Nevco, Inc, ............ 816-421-1751 

I NY 'Buffalo, RW Mitscher .. .. .. .. . .. .. .... 716-833-7970 
NY Jamaica, 8-J Sis. ' ... .. . .. .. .. . .. .. .... 716-291-3232 
NY Rochester, Jim Baker/Mi~her Co .... 716-227-0939 

• NY Utica, Doug Hendrick/Mitscher Co. ... 315-733-0171 
NC Raleigh, RW Mitscher Co. .:.......... .919-848-0941 

. OH Cincinnali, Slandex ................... 513-871-3777 
OH Dsyton,JCHoIstetter ........ , ........ 513-296-1010 
OR Portland, Components Tech. .......... 503-292-1518 
PA WYnnewood; Me~-Benham Assoc. .. , 2.15-896-7300 
TN JohnSon City, Peg Pickens/Milsche, Co'. I 

......... , .. , ..... , ...... , .. , ..... , .... 615-929-7258 
TX Arijngton, Hile Electonic SIs. .......... 811,265-2912 
VA Midlothian, Jeff Ward/Mitscher Co. ... 804-744-4676 
Wi Waukesha, Brainard-Wilson Mktg ..... 414-797-7940 

, Can oakville, Anbak Sis. ................... 416-842-6630 

Local Distributors . 
cil San carlos. Logan Electm. Supp. , .. ,. 415-594-0700 
CA SanIlI Ana, Norslan Elclrns. Inc. ....... 714-250-4903 
CT North Haven, Elm State EICtms: Inc .. , 600'-243-.0049 
IL Crystal lake, Sub-Sein, Inc. , .. , .. ,.... 815-459-4139 
MA Westford, Electronic Specialties ....... 617-486-8495 
NJ Nutly, VantageComp.·· ..... , .......... 201-667-1840 
SC FIo~ Anco EIcIms. . .. .. .. .. .. .... 603-669-3956.-

STANFORD APPUED ENGRG. INC. 3520 Os La Cruz 
. Blvd., Santa Clara, CA 95050, Tel: 400'-986-0700, Telex: 

4990677;Ernpl: 500; Sis. Mg,': Dick Hudspeth/Dick 
FOJeYI,lver Sondetby; Dist. Mil,: Dick Hudspelh. . 

• ! • 

Local Sales Offices & Reps 

After/Power Osvices 
CA San Diego, SlanfordApplie,fEngrg. ... 619-569-1i959 
NY NelVille, ~rd Applied, Engrg. ., ... :' 516-420'-8027 

Interconnections & Packaging 
CA Santa Clara, Stanford Applied Engrg. ,. 406-986-0700 
CO Boulder, Stanford Applied Engrg. ...... 303-530'-1900 
CT Farmington. StanIQrdAppliedEngrg. " 203-8F-6046 

STANFORD TELECOMMUNICATIONS, INC. 2421 
• Mission College BlvQ.. Santa ,Clara, CA95054, TeI:,4Q&, 
746-1010, 1WX: 910'-339-9531; FSC No.: 61362; EmpL: 
300 +:. SIs: Mgt: J. A. Kirby 

STANLEY lAC INTERFAce. 17911 Sampson Lane, 
Costa Mesa, CA 92647, Tel: 714-841-6090, Telax:655328; 
E"l'L: 24; SIs, Mgt: R. D. Henwood;Dist. Mgt: Wayne 
Neal 

STANLEY ELCTRNS. INC. 592 Oak St, Copiague, NY 
11726, Tel: 516-842-6866; FSC No.: 61544; Empl.: 6; SIs. 

STANTON MAGNETIcS. INC., Terminal Dr. Plainview, 
NV 11803, Tel: 718-445-0063, 516-349-0235, 1WX: 5.10'-
221-1845; E"l'L: 300;. Sis, Mg,: Joseph S. WoodsIock· 

~ 
~ 

ST~NTRON DIV., 6900 Beck Ave., N. Hollywood, f;A 
91605, Tel: 819-875-0800, 1WX: 910-499-2177; FSC No.: 
06514; Empl.: 125; Sis. Mgt: G, A. Tessier ... ,. Co1063 

Local Sales Offices 8. Reps 
Brildenton ..................... , ...... 813-792-7899 

AZ Phoeni~ Sheller-Kahn Co, ............ 602-257-9015 
Az TucsOn, Sheller/Kahn Co. : ........... 602-293-7.181 
CA lOs Angeles, Landa/Minyard ......... 21:Hl79-0nO 
CA Pleasanton, Moulthrop Sis. ...•. , .. ".. 4.15-463-0450 
CA San Diego, Landal Minyard ........... 619-942-1088 
CA Santa Ana, LaiKIaI Minyard , ... , ....... 714-~7805 
CO Golden, J. F. Hurlbut Co. """ .', . . . ... 303-279-7796 
CT Farmington, Ray Perron & Co. .. ~ .... , 203-673-4825 
CT New MeIford, Ray Penon & Co. ,." .. , 203-355-0082 
GA Jonesboro, Wallace Elclrn. Sis. , . , . \ ., 800'-334-3578 
HI Honolulu; J,e. EIcIms. ................. 808-841-5526 
IL Chicago,BIirndt I\SSOCS ............... 312-283-0713 
IN Carmel,BerncJtAssocs. " ............. 317-844-0114 
MA Needham, Ray Perron & Co. ' 

..... , ..... " ..... , .. , .. 617-449-6161!,6OO'-225-4280 
MN Minneapolis, BIirndt Assocs. .. ,........ 612-546-2021 
MS Hazelwood, Stone & Assocs. ......... 314-895-4565 
NH Dove" Ray Perron & Co. ............ ,. 603-742-2321 
NJ Pennsauken, Sc~Rep ,." .. , .. , ... ,... 609-682-5222 
NJ Wayne, G,T. Assocs, ... ., ....... ,...... 2q1-694-6040 
NM Albuquerque, Shefler-Kahn Co. ....... 505-285-7049 
NY Rochester, Gislason SIs. ...... "., .... 716'-3211-7400 
NC Kernersville, Wallace Elclm. Sis. .. ,.,. 919-996-2742 
OH Cincinnal.i, Kenneth C Hoffman Jr" Co. 

.. , .. ,."., .. ,.,." ..... ". , .... , .. , .... 513-931-1686 
OR Beaverton, Don SmHh Sis. ., •.. ,.,.,., 503-643-6020 
TX Austin, Barry Sis. "" ..... " .......... 512-637-3616 
TX Houston, Barry SIs. Co. ....... ". \.... 713-784-5860 
TX Richardson, Barry SIs. Co. ., .. , .. ,.... 214-234-0255 
VA Fairfax, Sc~Rep ...................... 703-385-0600 
WA Seattle, D.,siMh Sis. .. " ............. 206-633-3160 

STAR-KITS, p,e>. Box 209, Ml Kisco, NY 10549. Tel: 914-
241-0287 . . 

IL ~ R@lt v ' 
.,cr ... UI-1ftC 

COMPONENTS DIVISION 

STAR MICRoNICS, INC., Components DiY.; 7(}'D 
Elhel Rd W, PIscataway, NJ Q8854, Tel.: 201-572-951a; 
EmpL: 120; SIs.Mgt: R Messer .. Do104O-1044.1072 

Local Sales Offices & Reps 
AL HUnlsvllle; REMCo ........ ,....... .... 205-533-3763 
AZ !Phoenix, MacOonaid AsSocS.. . ..... ' ..... 602-996-1848 
CA Fullerton, Groh Assocs. ............... 714-736-7105 
CA San Diego, Groh AsSocs. ., ~ ...... 619-696-0054. 
CA San Jose, G. RMCKrug!" Co. ......... 406-942-0880 
CO EngleWood, Mallec ~ ......... ., 303-741-2704 
FL Cesselberry, Southern Elclrn. Mktg. ,.. 305-831-21!22 
FL Ft Lauderdale, Southem EIec, Mldg. .. 305-475-3$16 
GA Atlanta, REMCO .. " ... " .......... , .. 404-447-6937 
IL Elk Grove Villege, Parcom, Inc. .,., . . .312-338-6360 
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Manufacturers and Sales Offices Directory 
IN Indianapolis, Midstates Mktg. . ........ . 
IA Cedar Rapids, Elctm. Innovators ..... . 
KS Shawnee Mission, Microtronics ...... . 
MD Baltimore, Adcour ............... : .. .. 
MA Sharon, Adcour ...................... . 
MI Southfield, Component Assocs. ...... . 
MN Eden Prairie, ElCtrn Innovators ...... . 
MO Sl Charles, Microtronics, Inc. . ....... . 
NJ Sparta,lnstr.&Equip. ................ . 
NY Rockaway Park, Metropolitan SIs. .... . 
NC Greensboro. Magaro & Assoes. ...... . 
OH Bedford, A.SA Assocs. .. ............ . 
OR Portland, ControHek Sis. . .... . 
TX Houston, Repmaster-Houston 
TX Richardson, McCoy Assocs. ' .. 
UT Bo\mtiful, Martec' AssOCs. ............ . 
WA Seattle, ControHek .................. . 
WV Spokane, ControHek ............ . 
Can Markham, Lenbrook ......... .' .... .. 
Can Calgary, Alberta, Lenbrook . 

Local Distributors 

317-63~9999 

31~362-2217 

913-262-1444 
301-521-3536 
617-764-8123 
313-557-3232 
612-941-0630 
314-946-8500 
201-72~293 

718-634-3100 
919-294-4783 
216-662-6080 
503-641 '0877 
713-692-8204 
214-238-1017 
801-298-9341 
206-467-0622 
5~922-2971 

416-477-7722 
403-252-3577 

CA Costa Mesa, Marvac ...... . . .714-540-3280 
CA Hayward, Kea Elec., Inc. ... 415-887-2900 
CA Los Angeles. Elect Switches ......... 213·660-1301 
CA San Diego, Tauber Elctrns ............ 619-274-7242 
CA Santa Clara, Waltronics SIs. ...... 408-727-1200 
FL Davie, Arco Dist., Inc. . .... : ........... '305-473-2550 
IL Chicago. NEP Elctms. 312-625-6400 
IL Wheelins Hawk Elctrns. ....... . . . . . .. 312-459-4030 
MA Sharon, Adcour ...................... 617-764-8123 
MI Brighton, AP Sis. Co. .................. 313-229-6550 
MI Grand Rapids, S. F. Elec. Supp., Inc. ... 616-459-0126· 
NJ Sparta, Instr. & Equip .................. 201-447-3525 
NJ Sparta, Instrument & Equip. ........... 201-729-4293' 
NJ Waldwick, Production Supp. & Equip. 

................................ 201-447-3525 
NY Rockaway Park, Metropolitan SIs. ..... 212-634-3100 
OH Cincinnati, United Radio Inc. 513-761-4030 
OR Portland, United Radio Supp. 503-233-7151 
TX Channelview, R T. Henry Elctrns ...... 713-452-4451 
TX Dallas, Foxfire ........................ 214-353-9543 
TX Dallas. Wholesale Elec. Supp. ......... 214-824-3001 
TX Houston, Copper Alarm Supp. Co ..... 713-868-1794 
WI NewBerlin,NEPElctrns. ........... 414-785-9100 
Can Markham, Ont, Lenbrook Elctms ...... 416-477-7722 

STAR PORCELAIN. 71 Muirhead Ave., Trenton. NJ 08638, 
Tel: 6~392-3154; Empl.: 100; Sis. Mgr: Art Hobson 

STAR-TRON CORP., 58 Curtis Sl, Providence RI 02909, 
Tel: 401-274-5090, Telex: 929490; FSC No.: 32494; Empl.: 
50; Sis. Mgr: Anna Coski 

• STATEK • 
STATEK CORP., 512 N. Main St, Orange, CA 92668, Tel: 

714-639-7810, Telex: 67-8394, TWX: 910-593-1355; FSC 
No.: 51791; Empl.: 100; Sis. Mgr: J. Ownby 

............. .. .. A.I441-1445 

Local Sales Offices & Reps 
AL Huntsville, MacKay Smith & Assocs. .. 205-539-8000 
AZ Phoenix, EHron ...................... 602-266-2164 
CA EI T oro, Martronix ................. ... 714-858-0832 
CA Mountain View, Weseloh/Swanson & Assocs. 

................ 415-961-0565 
CA San Diego, Mesa Engrg. & Sis. Assocs. 

...................... .. ....... 619-278-8021 
CO Denver, Elcom ....... ................ 303-337-2300 
FL Madeira Beach, MacKay. Smith'& Assocs. 

....................................... 813-393-7144 
FL Orlando, MacKay, Smith & Assocs. ... 305-423-4353 
GA Norcross, MacKay, Smijh & Assocs. .. 404-449-7444 
IL Northbrook, Raines & Assocs. .......• 312-498-0890 
IN Fort Wayne, M/S SIs. & AssOcs. ...... 219-436-3023 
IN Indianapolis, M/S SIs. & Assocs. ...... 317-257-8916 
KS OVerland Park, Thomas L Dowell & Assocs. 

...................................... 913-648-7373 
MD Columbia, Professional Reps. ......... 301-992-7460 
MA Woburn, Radian Assocs. . 617~933-7386 
MO St Louis, Thomas L Dowell & Assocs. 

913-648-7373 
NJ Bellmawr, TAl Corp. .. .... ". 609-933-2600 
NJ Manhasset, Win-Cor Elec. SIs. Corp. 516-627-9474 
NY Syracuse, PI' Tronics ................. 315-455-7346 
NC Charlotte, MacKay, Smith & Assocs. .. 704-372-1 t 88 
NC Raleigh, MacKay, Smith & Assocs.. 9t9-85t-50oo 
TX Austin, Norcom ................. 5t2-451-2757 
TX Dallas, Norcom ................. 214-366-4888 
TX Houston, Norcom ........ 713-778-0392 

UT Salt Leke City, Elcom ................ . 
WA Redmond, Halber Assocs. 
WA Vancouver, Halber Assocs. 

Local Distributors 
AL Huntsville, Contact Elctrns. 
CA Irvine, Ryno Elctrns. ..... . 
CA Mountain View. Target Elctms. ....... . 
CA San Diego. Ryno Elctms. .. .......... . 
FL Longwood, Intertec .................. . 
IL Palatine, OHM Elctrns. . .... . 
IN Indianapolis, Mar Elctms., Inc. 
MD Columbia, Aztech Elctms. . 
MA Woburn, First Fraquency .. . 
MO St Louis, Olive Elctrns. .... . 
NY Buffato, Summit Distrs. ............. . 
TX Richardson, Ewing Elctrns., Inc. . ... . 

801-485-7415 
206-882-0990 
206-696-0170 

205-681-9321 
714-261-2500 
415-961-1170 
61 ~453-6430 
305-834-7777 
312-35~5500 

317-875-4510 
301-995-17E10 
617-935-3885 
314-426-4500 
716-884-3450 
214-231-6725 

STATE OF THE ART, INC •• 2470 Fox Hill Rd., State 
College, PA 16801, Tel: 814-355-8004 ... A.I949-1951 

STATIC. INC., Rte. 113 & Mensch Rd, P.O. Box 80, Skippack, 
PA 19474, Tel: 215-564-9600, Telex: 646079; Empl.: 50; 
Sis. Mgr: H. L Caunman 

STAVER CO., INC" 47 Saxon Ave., Bay Shore, NY 11706, 
Tel: 516-666-8000, TWX: 510-227-6142; Empl.: 140; Sis. 
Mgr: Arnold Lazarus ..................... a.ll05-1107 

Local Sales Offices & Reps 
CA Woodland Hil( R. H. McDonald & Assocs. 

· ............... " . . . . . . . . . . . . . 213-348-3766 
n.. Lombard, AMP/McBride Corp. ........ 312-932-9090 
MA Scijuate, Jaqk Goss .................. 617-545-6327 
MI· Ann Arbor, Elliott SIs. ................. 313-662-4087 
MN St Louis Park, lestronix 612-926-6466 
NH Hancock, Eisenbeis SIs. .............. 603-357-4892 
NY East Northport. Levison Sis. Co. ..... 516-266-5020 
NY Manlius, Bowser & Sapecky Assocs. .. 315-682-8885 
NC Cary, Tom G. Santel ............. 919-467-7595 
OK Tulsa, Jerry Robinson & Assocs. .... 918-492-0390 
OR Beaverton, Quest Mkgt ............ 503-641-7377 
PA Colmar, Eastern Scientific Mktg. .... 215-822-0157. 
PA Sewickley, T. H. Stewart Co. 412-741-8665 
SC Mauldin, Carl Hart ............ 803-288-2323 
TX Houston, Cunningham Co. . 713-461-4197 
VA Portsmouth, F.B.D. Sis. ........ 804-464-3162 
WA Bellevue, Quest Mkgt .............. 206-747-9424 

STD MICROSYSTEMS, 399 Sherman Ave., Palo AHo, CA 
94306, Tel: 415-327-6800; Sis. Mgr: Gary Whittaker; Disl. 
Mgr.: Gary WhiHaker 

STENNING INSTRMENTS. INC" 671 Enchanted Way, 
Pacific Palisades, CA 90272, Tel: 213-45~2930; Sis. Mgr.: 
Chfl!les Stenning 

STEP ENGINEERING, P.O. Box 61166, Sunnyvale. CA 
94068, Tel: 408-733-7837, TWX: 910-339-9506; Empl.: 30; 
Sis. Mgr: Stan Trumbull 

STERLING INSTR" Div. Designatronics. Inc, 2101 
Jericho Turnpike, New Hyde PI<, NY 11040, Tel: 516-328-
3300, TWX: 510-223-0642; Empl.: 150 

STERLING TRANSFORMER CORP., 510 Driggs Ave., 
Brooklyn, NY 11211. Tel: 718-782-4200; FSC No.: 97102; 
Empl.: 45; Sis. Mgr: P. H. Odessey ....... A.2299-2303 

STETTNER ElCTRNS., 6135 AirwaYS aivd., 
Chattanooga, TN 37421, Tel: 615-892-0291, TWX: 810-
573-5224; FSC No.: 52763; Sis. Mgr: Ralph S. Souders 
.................................. , .......... A·1175 

Local Sales Offices & Reps 
AZ Scottsdale, Western High Tech. Mktg. 

............. , ...................... 602-949-0873 
CA Cupertino, F & F Assocs., Inc. ......... 40~-2349 
CA San Marcos, Stettner California, Inc. . .. 619-471-0124 
CO Aurora, Mountain View Mktg. 303-360-9641 
CT Ridgefield. Phoenix Sis. Co. ............ 203-438-9644 
FL Orlando, Stettner Elctrns.-Florida ...... 305-291-7756 
IL Rosemon~ Stettner Central, Inc.· . 312-671-4208 
IN Fort Wayne, J & B Engrg. Sis .. ;. 21~83-2813 

MA Stow, Today Comp. Sis. Corp. .. 617-897-7500 
MO Kansas Cijy, Delltron Co .• Inc. ... ..... 816-436-6445 
MO St louis, Delltron Co., Inc. ............ 314-76~4779 
NJ Englewood, Sprung & Nussbaum, Inc. 

....................................... 201-569-5666 
NJ Medford, Champion Elctm. SIs. Co. . ... 60~983-0932 
NM Albuquerque, Western High Technlg. Mktg. 

· . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . 505-262-2461 
NY Cazenovia, S.T. Woolard Co. ...... " .. 315-655-8145 
OR Beaverton, Luscombe Engrg. Co .• NW 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-636-6664 
TN Chattanooga. Stettner Elctm Sis. ...... 615-892-0291 
TX Richardson, Lelko-Paulsen Sis. Co. ... 213-6110-9588 

STOWL 
UT Murray, Mountain View Mktg. ...... .. 801-264-6488 
Can Concord, Onl, Stettner canada, LTD. 

416-661-5190 

Local Distributors 
AZ Phoenix, Arizona Comps. 602-26~5655 

CA Garden Grove, National CapaCitor Corp. 
................................. 213-598-9611 

CA San Jose, CapaCitors Comps. 408-946-7676 
CA San Marcos, Calijornia Comps. 619-471-0123 
CA Sunnyvale, Capsco SIs., Inc. .......... 408-734-3020 
CA West Covina, ComponentSvc, Inc. ... 818-960-4761 
CO Englewood, Industrial Elctrns., Inc. .... 303-694-9444 
FL Orlando, South-East Comps. .... 305-298-0321 
IL Rosemont, Central Comps. 312-671-4787 
MO St Louis, RiCe Tronics ..... 314-576-9816 
NJ Garfield, B & R Elctrns, Inc. 201-825-1304 
NJ Rockaway, Tonar Inds., Inc. 201-586-9000 
NY Lynbrook, Varitech Elctrns. . 516-593-9300 
NY Rochester, Masline Elctrns. .. 716-546-5373 
PA Norristown, Century Elctm.-COmps., Inc. 

215-631-5400 
PA York, Electronic Camps. for Inds. ..... 717-643-8971 
TX McKinney, Prime Distrb. Co ........... 214-231-0170 
UT Sa~ Lake City, Standard Supp. Co. 801-486-3371 
Can Concord, Ont., Stettner-Canada 416-661-5190 

pjfJlrS9l1:1 
POWER conllERSlon 

STEVENS-ARNOLD DIV., Computer Prods •• Inc., 
7 Elkins St, So. Boston, MA 02127, Tel: 617-268-1170, 
Telex: 95-1465 STEARCO, TWX: 710-33~0855; FSC No.: 
80640; Empl.: 334; Sis. Mgr.: J6hn T. Parent 

................... 001446. 1552-1553. 1573-1585 

Refer to Computer Products, Inc., Pompano Beach, FL for 
sis. offices and reps. and for distrs. listings. 

STEVENS PRODU.CTS, INC., 128 N. Park St, E. Orange. 
. NJ 07019, Tel: 201-672-2140; Empl.: 50; Sis. Mgr: John 

Thomson 

STEWARD. D. M, MFG. CO, P.O. Box 510, Chattanooga, 
TN 37401, Tel: 615-667-4100. Telex: 556490; Empl.: 185; 
Sis. Mgr: Arlin Grant 

STOCK DRIVE PRODS •• Div. of Designatronics, 
Inc., 2101 Jericho Turnpike, New Hyde Pk., NY 11040, Tel: 
516-328-0200, 328-3300, TWX: 51 0-223-0642; Empl.: 228; 
Sls.Mgr:MurrayOres ............... B.1191;C.1674 

Local Sales Offices & Reps 
At Huntsville, Par Marketing, Inc. ......... 205-837-6534 
CA Chatsworth, Western Comp. Sis. ..... 818-882-6226 
CO Wheatridge, Manufacturers Mktg. ..... 303-425-9569 
FL St Petersburg, Tech-Rep Assoc., Inc. 

813-577-2779 
I~ Glen Ellyn, Rockford Controls Co. 312-469-6016 
MD RandallstoWn, Imagitron Sis. Co. 301-521-2020 
MA Lowell, Underwc:iod Sis. .. 617-256-8191 
MI Southfield, R.C. Nordstrom & Co. 313-559-7373 
MN St Paul, Northstar Motion & Control 612-770-5311 
NY Clark Mills. KLM-Garner. Inc. 315-853-6126 
NY New Hyde Park, SOP .... 516-328-3300 
OH Euclid, Rockford Controls Ohio, Inc. 216-731-5250 
TX Richardson, Zonk & Associates 214-238-7651 
WA SeaHle, Northmar Inc. . ........ 206-524-5170 

Local Distributors 
CA San Carlos, Logan Elctrns ..... 415-594-0700 

STOELTING CO., 1350 S. Kostner Ave., Chicago, IL 60623, 
Tel: 312-522-4500; Empl.: 50; Sis. Mgr: D.A Peterson 

STOLZBERG RESEARCH, INC" 3 Seabrook Court, 
Stony Brook, NY 11790, Tel: 516-751-4277; Empl.: 4; Sis. 
Mgr.: Bruce Davis; Di~t. MgrM" Bruce Davis 

STONE CITY PRODUCTS CO., 1206 Seventh Street, 
Bedford, IN 47421, Tel: 812-275-3373, Telex: 810-350-
0321; FSC No.: 09166; Empl.: 85 

STORM PRODUCTS CO., 116 Shore Drive, Hinsdale, IL 
60521, Tel: 312-323-9121, TWX: 910-651-0850; Sis. Mgr.: 
John W. Holland 

STOW LABS .• INC., Kane Ind'i. Dr., Hudson, MA 01749, Tel: 
617-562-9347. Telex: 94-8330; Empl.: 15 
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STRATE 
STRATEGIC Svs. DIV. POWER SYS..OPERATIONS, 
, GTE Prods. Corp. Sylvania Sys. Grp.. 520 WIn1er St., 

Waltham, MA 02254, Tei: 617-466-3000, Telex: 951-953, 
TWX: 710-290-0376 

sTRAWeERRvTREE qoMPUTERS.!M9~ Dr. 
Sunnyvale,.cA 94087, Tel: 408-738-3083 . 

STREET ElECTRONICS CORP. '1140 Mark Ave., 
C&rpinteria,CA 93013, Tel: 805-684-4593; Dlst. Mgr"Aich 
Jenldns .. 

STROBE. INC., 897 Independence Ave., Mountain Vi~, CA 
. 94043, Tel: 415-969-5130 . . 

STRONGBOX. P.o. BOx 84508, Los AngeJes. CA 90073, 
Tei: 213-204-0472; FSC No.: 2T043;cEmpL: 3; Sis. Mgt" 
Larry Martinek ............................ <>1084-1085 

LOcal-Sales Offices & Reps 
NM AIluquerque, Betatron ................. 505-344-2381 

STRUCTURED DESIGN, INC. 1700 Wyatt Dr. # 7. Santa 
Clara, CA ~ Tel: 408-986-0725, Telex: 172931; SIs. 
Mgt" Noel C. Hendricks; DiBt. Mgt" Noel C. Hendricks 

STRUTHERS-oUNN, INC. Lamb's Ad, PI1man, NJ 
06071, Tel: 609:589:7500, fflX: 510-686-7510; FSC No.: 
7829O;7829O;emPL:lOO;: SIs. Mgr" W.L CapewelI; DiBt. 
Mgr"WallerWaooward ..... : ... , ............. ; 801449 

LoCal SaleS Offices & Reps' 
AL Huntsville, Rep. Inc. ................... 205-861-9270 
t>;Z PhoenIx, HeCht, HeIlSchar & Assocs. ... 602-275-4411 
AR I.itlle,Rock, Controls & Power ......... 501-851-3048 
CA Culver City, DeAngelo, Rothman & Co. 

.••..•.•.....•••. : ..•......•.....•....• 213-827-2202 
CA Palo Alto. MoIlard Mktg. ... ,. 'i ........ 41'5-961-0458 
CA Sen Diego, Stru1heIs-DuM ......... :. 619:580-9922 
QO Denver. LincI>erg. Co. .. ,; ...... \ .. , ... 303-758-9033 
CTBIoornfieIcI, Zaslow Sis. Co. ........ \:. 203-242-7781 
FL Miami, Ludlum Assocs. ............... 305-592-6524 
FL 0rIanc.I0, Ludlum Assocs. .. . .. . .. . .... 305-894-7781 
GA Tucker, Rap, Inc. ............ :......... 404-938-4358 
IL Glen Ellyn,.Rockfo!d·ControIs Co. , .... 312-469-6016 
IN Indianapolis. Rockford Controls Co. ... 317-248-2518 
IA. Be1\endorf, BS~LId ....... : .... 0 ... : ... 319'355-5823 
KS WIChita, Avio.nics Engrg. .. , ... ,; ...... 316-284-8201 
LA Lalayette, ~Ervg. ............... 318-269:9452 
MD Baltimore, StruIhers-Dunn, Inc. ....... .' 609:589:7500 
MI Southfield, L H. DiCkelman Co ........ 313-353-8210 
MN MInneapolis, HMR, Inc. .......... : ..... 612-~2122 
MO Maryland Helghls, Hill & AssOcs. ...... 314-678-5404 
·NJ PI1man, Struthers-Dunn, Inc. .......... 609:585-7500· 
NJ West Cajdwel~ Grimm, SIegel AssOcs. 

........ \... . .. .. .. . .. . .. .. .. .. .. .. . .... 201-575-9300 
NM Albuquerque, Hecht, Henschen & Assocs., Inc. 

............................. ; ....... " 505-821-3979 
NY BuIfalo,HC.ZangAgency ... ; ...... , 716-877-3677 
NO Charfotte, J. RudIsill Assocs. ........ ... 704-377-6901 
OH Ciricinnali, SIru1h!lr&-Dunn ........ ,... 513-772-31~ 
OHpA Stron9sville, StruIhers-Dunll .......... 216-572-1333. 

PittsIJurgh, R F. Clark Co. ............. 412-242-9500 
TX BecIford, W. Pat FraIia Co. ........... : 817-2117,3577. 
TX Houston, WPaI FraiiaCO ............ 713-772-1572 
WA Seattle, Eicher-Richards Co. .......... 206'-523-7886 
Can Scarborough, Om..RenIr4!vi EIec. Co, Lid 

..... ....... , .......................... 416-1.52-4811 

ST-sEM1CON. 415 N. College Ave., p.o.eox 809" 
BI6orningIon, IN 47402, Tel: 1112-332-1435, fflX: 810-
351-1384; EII'4>I.: 100; SIs. Mgt" Robert Muldoan 

SUCKLE CORP.,. 733 DavIs St., D8PL EM, Scranton, PA 
lB505, Tel: 717-346-3871; E~:'200; SIs. Mgt" M. H. 
Brenner 

_.-
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CA Sunnyvale, Schwerin & Marri~ Inc. .... 408-735-79QO 
CO Arvada, Cluff & Assocs. ............... 303-423-9354 
CT New canaan. Impact Sis. ........... ,. 203-972-1458 
GA AtIan1a, Tam Tech., Inc. .............. 4OH22-5784 
II. Emhurst, U1ronIx SIs.,Jnc. .. ...... .... 312-834-1100 
IN IndillllllPPlS. Sukup & Cox ............ 317-253-5501 
IA . Marion, M-$-BAsaoc. ................. 319-377-jj261 
KS ~Mlssion,M-S-BAsaoc. ....... 913-432-2131, 
MO Laurel; csos. Inc. ........ ;........... 301-490-3600 

SUMITRONICS. INC" Surnitorilo Corporation, 1270 
Qakmeact Pkwy. Ste. 201, Sunnyvale, CA 94086, T8I: 408-
737-7683, Telex: 278868; FSC No.: 408-737-111811; SIs. 
Mgt" Tal< KImoto 

SUMMAGRAAiICS CORP. 35 Brentwood Ave., Fairfield, 
CT 06430, Tel: 203-384-1344,' Telex: 964348; SIs. Mgt:. 
A/1I!lCiIIy JOyce; /);Sf. Mgr"'Aon McCIlJf8 

MA Canton. Impact Sis. ................... 617-821-1500 .. SUMMIT CAD CORP. 5222 FM 1960 WI 00, Houstori. TX 
MN Mlni1eapbIs,RKSIs.Assocs.,Inc. ... ~. 612-786-5713 '77069, T I' 71~""-IA"'" Tale 792631'''''' Mg . 
MO S!. ChiIrIes. M-S-B Asaoc. .............. 3140-946-5577 e : .,........,- """ !' x:;.,.,. ;" 
NJ t.!edford. ~ ConsuI1an1s ...... ~ .. : ~53(Xt G~ Y~; D/st. Mgt" Harold Thornton . 
NY Lynbrook, HW Comp-Tech ........... 51&-599-2999 
NO Tem Tech. Inc. ................... , ... 919:2B6-3610 
OH ,B8achwood, EIc1m. SaIesmas1ers, Inc, 

...................... : ................ 216-831-9555 
OR Portland, EJectronic MIdg. Grp. . . . . . . . .. 5Q3-252:asl0 
TX Austin, TLMktg. ......... , ........... 512-453-4586 
TX Dallas, T.L Mktg. .................. ~ .. 214-357-1752 
lIT Salt Lake City, Cluff & Assocs. ......... 601-486-7297 
WA Redmond, Elctm. Mktg. Grp. ....••.... ' 2OEHI82-0962 
WI \Mequon,Ar1morLId .... ; ............... 414-241-4040 

LOcal Distributors 
AL Huntsville, Contact EIcIms., Inc. ........ 205-aa1-9321 
AL Huntsville, AM Elclma ................ 2Q5..852cf 550 
AZ PhoetIi'/o Arizona ComPs. ............. 602-279:9446 
AZ PhoenIx, cameo EIcIm, Dial. ....••..•. 602-269:6201 
AZ ScoI1sdaIe; Comp. Tech. Inc. ..... .... 602-99&-1484 
CA Burbank, Atwater EIcIms. .... • .. ... ... 81 &"841 '9050 
CA Sen Diego, ~igma EIcIms. .. .. .. .. .... 619:565-2000 
CA Sen Joee, Cypress EIcIms. ............ ~945-8400 
CA Torr8nce, Cypress EIc:Ims. ............. 21~533-6005 
CO Arvada, Denver WJntronics ............ 303-431-7161 
CO 'Denver, c.s.1.o. ....................... 303-292-9594 
CO Wheatridge, Cypress Elclms. .......... 303-431-2622 
FL HIaleah Gardens, Baron Elclms. Sis. Co. 

....................... , .. .. .. • .. .. ..... 305-556-1300 
FL Miami. EIctm. Equip. ....... :.. .. .. .... 305-871-3500 
FL . Winter Park, eeanco .................. 305-671-5100 
GA Atlanta, Ack Radio Supp. .............. 404-351-8340. 
GA MarIettS, Deenco ~ . .. . .. .. . .... .. .. .. ..404-429-0126 
L carol Stream. LecIro Comps.. . . • . . • .. 800-323-2282' 
L·. Chicago, NEP EIcIms. ................ 312~00 
L MellO$<! Pk..-BeIford EIcIms. .......... 312-865-2400 
IL Wheeling, Hawk Elcims. ............... 312-459:4030 
IN F;t Wayne, Graham EIctms. ..•.....•.. 317-63+8202 
IN Indianapolis, Graham EIcIms. ......... 317-634-8202 
IN Indianapolis. AM EIc:Ims..' .............. -317"291-71-10 
KS Shawnee Mission, M-S-B Assocs., Inc. 

......... : ....... , ...................... 913-432-2131 
MO Gaithersburg, Axis EIcIms., Inc; .• . .... 301-940-9840 
MD Gai1harsbI"Irg, Deanco ............ , ... '301-948-5444 
MD Timonium, M ltc4EIctms., Inc .. : ....... 301-251-1192 
MA Canton,lmpac1 SIs. .................... 617-821-1500 
MI Farmington Hills, Advent EIcIms. ...... 313-477-1650 
MI St Clair Shores. Sperrlco ............. 313-771-2700 
MN MiMeapo~ Glenmark ............... 612-941-4825 
MO IndepencI8nce, Ragon Elcims. ........ 816-254-3410 
NJ Audobon, Ac1ion EIcIms. ........ :...... 609:858-2450 
NJ Bellmawr. MiQ-Atlantic Elclms. ........ 609:931-5303 
NJ Fairfield, Deenco ....................... 609;-3~5-8292 
NM Albuquerque, Electronic Parts ........ 505-293-6161 
NM Les Cruces. Electronic Parts ......•... 505-523-4578 
NY Ithaca, Deanco .,c ..................... 607,-257-4444 
NY Lynbrook, Forejay Assocs. ............ 516-599:2999 
NO Ch~~Elclms. ....... 704-523-1122 . 
J:IC Durham, Sou1h_eni EIcIms., Inc. ... 919-689:8204 
NO Fayetteville, Sou1heastem E1cIms., Inc. c' 

.... , ........ ; ... 1 ................. : ... 704-.523-1122· 
NO RaIelgh,SouJheastem EIctms., Inc. .' ..919:82'8-2311 
OHClnclnnati, Sch~ Electr. .. . .. . .. ... 513-489-1400 
OH' SOlon, REH EIcIms. ................... 2.16-248-1636 
OH TWinsburg, Schuster flee. Co. ........ 215-425-8134 
OR Portland, Dunn ElcIms. ............... 503-285-0214' 
AI Warwick, CaJ-Greg Comps.,Inc. ...... t. 401-739:6170 
rn Chattanooga,Jndl Elc:lms.Disl ....... 615-698-3413 
TN KnoxvUIe, Indl. EJectms. .......... , ... : 61.5-573-7135 
TX Addison, Connac/Tek, i!'c. ............. 214-733-4411 
TX DalI!I&. Cypress Elclms. ................ 214-869:1435 

SUMMIT ELcTRNS., 750 S. Sherman, RIchardson, TX 
75081.T8I:21'4-231-1456; SIs. Mgr".iack w. Barry 
, ........................................... DoI84&-I847 

LOcal Sales .Offices & Reps 
AL Huntsvilk!. EJectro.Mech .............. 205-533-2100 
AZ PhoenIx, MacDonald ASsoc. .... .. .... 602-998-1848 
CA Agoura, Cal Rep ...................... 213-991-1940 
CA SUnnyvale, Sourcetronics ............. 408-773-1931 
CA Sunnyvale, SourceTronics ............ 408-773-1931 
CA WOOdland Hills, Craig Assoc. • ..,.( ...... 213-887-2444 
CA WOOdland Hills, Craig Assocs. ........ 213-867-2444 
CO BroomfIeld, Wesilorn Mkt!j. ............. 303-741,4900 
FL Pompano Beach, Electrocraft 
FL Winter Park, Electrocraf1 .............. .305-828-4705 
GA Atlanta, Electro-Mech .......... : ...... 404-447-8478 
IL Barrington, Omni Elclms. Mktg. ........ 312-381-9087 
L Roselle, Omni Elclms. Mktg. , ......... 312-351-2507 
IN lndianapoUs. Wilson Tech. Sis. ........ 317-298-3345 
MD TirrlQllium, Heller Sales ............... 301-252-4760 
MD Timonium, Heller Sis. .................. 301-252-4760 
MA Braintree,R F. Duffy .................. 617-8413-3550 
MA ·Braintree, R F. Duffy & Assocs. ....... 617-848-3550 
MI Detroit. Jack M. Thorpe ............... 313-779-6363 
MI E. DeIroit, Jack M. Thorp. .... .. ........ 317-779:8363 
MN Minneapolis, Electro Serve ......•....• 612-338-3475 
MN MinneapoHs. ElecIrO-Serv .. , .. : ....... 612-338-3475 
MO Hazelwood, Stone & Asaoc. ........... 314-895-4584 
MO HazeJwoocl, Stone & Assocs. ... ,..... 314-895-4584 
NJ N. Plainfield, T & K SIs. .. : . : ......... :. 201-755-2878 
NJ Upper Sadie River, Bob Cameron ..... 201-825-1304 
NM 'Albuquerque, McOonaId & Assbc. ..... 505-883-0500 
NY Smilhlown, T & K Sales .. .. .. .. .. .... 516-724-3458 
NY Sm~hIown, T & K Sis. .................. 516-724-3456 
NO Raleigh, Electro-Mech ................ 919:851-8165 
OH Cleveland; Arthur Baier Co. ........ : .. 216-461-6161 
OH Dayton, Ar1h~r Baier Co ............... 513-276-4128 
OK Tulsa, Barry Sis. ...................... 918-749:7775' 
PA Horsh8rn, ~I ........................ 215-441-<!il00 
rn Nashville, Electro-Mach .: ....... :..... 615-885-0073-
TX Austin, BarrY SIs. .. .. .. .. .. .. .. .. .. ... 512-837-3616 
TX Houston; Barry SIs.· .................... 713-7.84-5860 
TX Richardson, Bany.8ls. ....... , ........ 214-234-0255 
Can Mississauga, ON. T. W. Wilson SIs. 

SUMMIT ENGINEERING CORP, Box 938, Bozeman. 
MT 59715, Tel: 406-587-4511. TWX: 910-975-1950; E~: 
300; Sis. Mgt" Marty Connor 

SUMX CORP. Box 14864, Austin;TX 78761. Tei: 512-835-
'0330, Teisx: 910-350-5536; Empl: 30; SIs. Mgr" WOOd 
Bouldin . 

SUNBANK ElCTRNS., 1740 CorrvnerCe. Way, Paso 
Robles, CA 93446, Tel: ~238-2840, fflX: 9~0-351-
5605; FSC No.: 07418; .Empl.: 260; SIs. Mgt" Lou F . 
Holland; . Dist. Mgt; Robert HaIdern8n' . 

SUNOslRAND DATA CONTROL. Overlake Ind'i. PI<., 
.Raclinond, WA 96052, Tet 206-885-3711, Telex: RCA 
286144; Empl.: ~ 

SUN ElECTRONIC SYSTEM8,INC. 1601 I'NI 38th 
Ave.,Ft'lauderdale, FL 33311, Tel: 305-587-5577; Empl." 
10; SIs. Mgt" Ralph Raymohd '., . 

, TX DaJIas, Off 1ha ShaU Comps. .... , ..... 214-247-0052 
, TX. DaJIas, RM ElcIms. .. ' .................. 214-869:2060 

SUN4=LE>( CO, INC. 2il Pirn9ntel QL. Novato, CA94947, 
Tel: 415-883-1221, Telex: 172-208; SIs. Mgr~ David 
Render; DiBt. Mgt" Davld.Render . 

SULUNS ELCTANS. CORP. p.O. Box 189,601 Mission 
Rd.S8(I MIircos;CA92089. Tel: 619:744-0125, TWX: 910-
322-1472; EmpL:loo; SIs.Mgr.' Chip 8nJes; /);Sf.Mgr" 
.chip Bruss ............................... <>1518-1521 

Local Sales Offices & 'RfiPs 
AL DecatUr, Tenn Tech.l(1c.. ; .• ' •.....•.. !. '205-350-0630 
AZ Scottsdale, HlII1iS & Cloy SIS. ......... 802-951-9121 
AZ Tucson, Harris & Cloy Sis. ............ 6b2-57s-5109 
CA Canoga Pe;k,KCP. Ent .............. ' 818-340-6086 
CA La Canada. K.CP.Ent .. ; ............. 818-790-3939-
CA San Diego, Sun Harbor Mktg. ......... 8) 9:695-2994 

TX Garland, J&S EJcIms. ................. 214-487-8808 
lIT . Salt Lake City. Kimball Elclms. ........ 601-328-2075' 
lIT Salt Lake City. Standard Supp.. Co. '... .601-488-3371 
VA' Annadale. Arcade Elclms.,1nc. ......... 703-256-4610 
WA Seattle, Carlyle Techn. Sis.· . . . • . • . . . • .. 206-575-6750 
WI Mequon,Lake-Voew EIctms. .......... 414-377-8250 
WI Milwaukee, Industrial EIcIms. Corp. .•. 414-276-1212 
WI Oconomowoc, G.W. EIctms., Lid ...... 414-367-6003 
can PoInte Claire, Que., A. R Gray & Assocs. 

.................................. ; .... 514-694-6378 

SUNOL SYSTEMS, 1187 ciuany Lane, Pleasanton, CA 
94586,.Tel: 415-4840-3322, Telex:70317S; efflpl.: 43; SIs. 
Mgr" Sairi Gi~/BrI!d Baucu~/Virginia Wurts; Disi. 
Mgr" Dan McKenzie . 

SUN RESEARCH, INC~. Box 210, Old Bay Ad.. New 
Durham, NH03B55, Tel: 603-958-7110, .TWX: 510-297-
4444; SIs,. Mgr" Harvey D. Fox 

SUMITA OPTICAL GLASS MFG. CO, L TO. Box 105, SUNRISE ElECTRONICS, INC. 524 S. Vermont Ave., 
. i786 Front Straat. Yorfdown Heigh1s, NY 10588, Tel: 914- Glendora, CA 91740, Tel: 818-914-1926, ,TWX: 910,584-

'982-2055; FSC No.: 914-245-8706; SIs. Mgt". Sy Berman 3847; SIs. Mgt" RiC~d K. Annstrong 

EEM1:$J8S. 788 Add 'Dept EM. to address to tell them you saw it in EEM~ I '.' 
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Distributor 

SUNSHINE SCI. INSTR. 1810 Grant Ave., Philadelphia, 
PA 19115, Tel: 215-673-5600; SIs. Mgr:AI SUIes . 
................................................. Dol302 : 

pgs. 612,.618,,622,624,680,,690, 695, 701~~ 
715,723, 760,.781,788,805, 824;' 

151 Ludlow St, Yonkers. NY 10705, Tel: 914-965-
6906, Telex: 13-1584; Empl.: 112; SIs.Mgr: M 
Solomon, Mktg 

SUPERIOR CABLE CORP. See Siecor Corp. 

OH Centerville. Sai Mklg. ..•....•.•..•.... 513-435-3181 
OH Shaker Heights. Sai Mklg. .....•......• 216-751-3633 
OR TIgard, Electronic Comp.' Sis. . . . . • . . .. 503-245-2342 
TX Austin, T. L MkIg. .........•........... 512-453-4586 
TX Dallas, T. L MkIg. •.................... 214-357-1752 
TX Fort Worth, Supertex, Inc. ............. 817-457-5877 
UT SaH Lake City, EIcom, Inc. . . . . • . . . . . .• 801-532-7940 
VA Columbia, Delta III Assocs. ............ 301-730-4700 
VA Midlolhain, DeRe III Assocs. ........... 804-379-1816 
WA Mercer Island, Elctm. Comp. Sis ...... 206-232-9301 
WI Milwaukee, Janus ......•......•.....• 414-476-9104 

SUPPORT SYSTEMS INTL CORP. 150 South Second 
St.. Richmond, CA 94804, Tel: 415-234-9090, TWX: 910-

. 382-8130; Empl.: 105; SIs. Mgr: Greg Richey; Dist. Mgr: 
Greg Richey 

SUPERIOR CARBON PRODS. INC. 9115 George Ave., SURGEONICS LTD. 344 Main St.. Mt. Kisoo. NY 10549, 
Cleveland, OH 44105, Tel: 216-883-4880; EmpL: 105; SIs. Tel: 914-241-3203; SIs. Mgr: R. Diaz 
Mgr: Paul Merrill Kling 

SUPERIOR ELEC. CO.,383 Middle St. BristoL CT 0601 0, 
Tel: 203-582-9581, Telex: 962-446, TWX: 710-454-0682; 
FSC No.: 58474; Empl.: 1000; Sis. Mgr: H. W. Lorenson; 
Dist. Mgr: A Nicholson ... A02304-2305; ao1192-1193; 

Col523; Do1968 

Loc81 Sales Offices & Reps 
CA Burlingeme. W. J. Purdy Co ........... 415-347-7701 
CA Cerson, Superior Elec ....•........•... 213-830-7750' 
CA Santa Clara. Superior Elec ............ 408-74&-7772 
CO Denver, W. J. Purdy Co. ............... 303-753-8800 
CT BristoL Superior Elec. .•.•............. 203-582-9581. 
FL Apopka, G. F. Bohman Assocs ....... 305-886-1882; 
FL DeerfIeld Beech, Power SolU1ions ..... 305-428-8330 
FL Ft Lauderdale, Bredesen & Assocs ... 305-586-3289, 
HI Honolulu, B. F. Wdtenberg Co. .. • . . .•. 808-833-1602 
Il Glen Ellyn. Superior EIec. ...•......... 312-858-2960 
IA W. Des Moines. JPS AssQc. Ltd. ... . .. 515-225-0607 I 
MA Wellesley Hills, S~ Elec. ......... 617-237-0750 
MI Detroit Superior EIec. ................. 313-229-2381 
NY Rochester, R. L Kistler,lnc. ........... 716-436-1940 
NY Rochester, Ross Equip. Co. Inc. .....•.. 718-271-58601 
NY Smnhtown, Superior Elec. ...•......•.. 516-361-9177 
NC CharloUe. Superior EIec. ...........•.. 704-535-7777 
OH Medina, Supertor EIec. •............... 216-725-8687. 
PA Blue Bell, Su~rior Elec. .•............ 215-825-91231 
TX Dallas, Supanor EIec. .•............•.. 214-350-1368; 
TX Plano. B & R Elctm. Sis Corp. ........ 214-985-00281 
WA Issaquah. Superior EIec. .............. 208-392-8559' 
Can Toronto, Ont. American Superior Elec. 90.. Ud. I 

., •...............•..•..•............•.. 418-255-2318
1 

SUPERIOR FL~X & MFG. C? 95.:"phe Pk., Cleveland, 'I 

OH 44143, Tel. 218-461-3315, ~L. 5 1 , 

SUPERIOR MFG. & INSTR. 19-38 38th St.. Long Island I 
. City, NY 11105, Tel: 212-932-1~ TWX: 710-582-2826; 

Empl: 120; Sis. Mgr: C. J. Robison 

SUPERTEX. INC., 1225 Bordeaux Dr. P.D. Box 3607, 
Sunnyvale, CA 94088, Tel: 408-744-0100. TWX: 6839143 
SUPTX; SIs. Mgr: Richard Siegel 

Local Sale8 Offices & Reps 
AI. Huntsville, Macro MkIg. .........•..... 205-883-9630 
AZ ScoUsdale, SMS & Assocs. .. . . . . . . . .. 602-998-0831 
CA EI Toro, Supertex,lnc. •..•..•...•..• .-. 714-533-0481 
CA Glendale, Orion Sis. •.•............... 818-240-3151 
CA Los Altos, Ewing-Foley ..•.........•.• 415-941-4525 
CA San Diego. Earle Assocs. ............. 619-278-5441 
CA Tustin, Orion Sis •.. . . . . . • . . . . . . . . . • .. 714-832-9687 
CO Denver, Eicom ......•....••..•.•...•.. 303-337-2300 
CT Englewood, Ed Glass Assocs . . . . . . .. 201-592-1l2OO 
FL CleQrwater, Dyne-A-Mark •............ 813-441-4702 
FL Ft Lauderdale. Dyne-A-Mark .......... 305-771-8501 
FL Maitland. Dyne-A-Mark •.. . . . . . . . . . . .. 305-831-2097 
FL Palm Bay, Dyne-A-Mark .. . . . . . . . . . . .. 305-727-0192 
IL Des Plaines, Janus ......... ,......... 312-298-9330 
IN IndianapOlis. Sai MkIg. •.. , •.........•. 317-241-9276 
KS Overland Park, Advanced Tech. Sis. •. 913-642-8675 
MA Burlington. Mill-Bern Assocs .......... 617-273-1313 
MI Brighton, Sai MkIg. .....•..•..•..•..... 313-227-1786 
MN Bloomington, Smiley-Scott Assocs ... 612-8611-5551 
MO St louis, Advanced Tech. Sis ..••.... 314-878-2921 
NJ Englewood Cliffs, Supertex,lnc. ...••.. 201-947-3844 

- NJ HaddOnfield. Tritek Sis. .•.....•..•.••. 609-429-1551 
NY Hauppegue. Cella .................... 516-582-5432 
NY Binghemton, Gen-TechEIcIm. Sis. ..... 807-648-8833 
NY Uverpool, Gen-Tech EIcIm. Sis .....•. 315-451-3480 
NY Pittsford, Gen-Tech Elctm. Sis .....•.. 718-381-2820 
NY Pleasant Valley, Gen-TechElctrn Sis. 

, ..•.•...•...•.............•..•........ 914-635-3233 
OH Centerville, 0n\egII SIs. ...•...•.....•. 513-434-5507 

SWEDA INT'L. See WESTREX 

SWITCH CONTROLS, INC. 3815 Industry BlVd., 
laI<eland, FL 33803, Tel: 813-644-7564 

Swilchcrafl 
A Raytheon Company 

SWITCHCRAFT, INC., 5555 N. Elston, Chicego,lL 60630, 
Tel: 312-792-2700, TWX: 910-221-5199; FSC No.: 
82389;multiple; Empl.: 1100; Sis. Mgr: E. F. Larrabee; Dist. 
Mgr: J. J. Weber ......... 801696-1897; Col524-1527 

Loca/ Sales Offices & Reps 
AZ Phoenix, Howe & Hoew Sis .........• 602-264-7971 
CA San Diego, Wiley Co. ...... . . . . . . . . . .. 213-868-1611 
CA Santa Clara, Ross MkIg. Assoc. ......• 408-988-6111 
CO Denver, Moss MkIg. .................• 303-455-7205 
CT Stamford. Unesco/Genex .....•...... 203-322-9308 
FL Ortando, Delmac Sis ....... . . . • . . . . .. 305-898-4688 
FL Tamarac, Delrnac Sis. ......•.....•... 305-726-1330 
GA Marietta, Rick Burns & Assocs. .. . . . .. 404-951-1180 

Superior Electric 

AUTHORIZED DISTRIBUTOR 

·;~~::'SUNSHl:NE 
THE SOURCE FOR METERS"' TEST EQUIPMENT 

0ftleeII 
1810 G .... tAvODU~elpbia, PA 19115 

(215) 673-6500 in PA, NJ, DE 
8019 Belair Roadls.ltimore, MD 21236 

(301) 661-5900 inMD, VA 

Local DIne, Dial Pbolle. 

(203) 563-9232 in Hartford. CT 
(203) 773-3441 in New Haven, CT 

(302) 652:8585 in Wilmincton, DE 
(301) 621-5077 in Wuh., DC An. 

(604) 627-4388 in Norfolk, VA 
(804) 649-1159 inRicbmond. VA 

swrrCH 

SUPERIOR ELECTRIC 
(POWERSTAT STAB/LINE) 

• 
STANCOR/ESSEX 

• 
DORMEYER 

IN ST.OCK • IN STOCK 

Franchised 
Dis.ribu.or 

ELECTRONICS, INC, 
1009 W.BQSTON POST ROAD. 

MAMARONECK, NEW YORK 10543 
PHONE: (914) 698-9332 

TOLL FREE 
(Outside N.Y,) 

800/431-2625 

!iWITI:HI:RAIIT" 
MILITARY SPECIFICAT11lN. 

INDUSTRIAL AND COMMERCIAL 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

.~f!J 
ELECTRIC SWITCHES 

I • COB P 0 BAT B D 

2418 FletCher Dr, los Anlells, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 

SEE COMPLETE PRODUCT· 
LINE UNOER SWITCHES 

SECTION 5100 
FREE LINECARD ANO 
CATALOG ON REQUEST· 
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SWITCH 
HI . Honolulu, Ross MkIg. Assocs. ......... 408-9118-8111 
IL. Patk Ridge, Bob Bums & Assoc. ...... 312-823-9360 
IN carme~ Marketing Engrs. , • . . .• • . . . . .. 317-872-5665 
IA' Des Moines, Thomas L Dowell & Assoc. c, ........ : ............... , ............. 515-225-1620 
KS Overland Pari<, Thomas L Dowell & Assoc. 

: :;;: ..... " . :,~ , ......... , .. .. . .. . . . . •. 913-648-7373 
Mit'. Wallham, UnescO"lG$l18x .............. 617-89().1535· 
MI.~ .. ·,s.;!ijhiitild..R.,t;::,......~.& co: ...... 313-354-4300 
MI,.St JOSeph;..R. ~:~erthartl:& qo. ....... 616-983-73~ 
MIII,:Edlna, Mel "fo,,!er Tecb. SIS. .......... 612-941-979\), 
MSJat:i<sQn,Welcn &D9by Mktg. ........ 601~2-5534 
MO< St\,c?UiS,ThOQ1~l.,D9W"1I ~Assoc. .. 

NJ:i ¢h~'Hit~';:ri';;;i,; ~I;':::;:::::: :::.::: '.~~~ 
IIIJ Ei:TgJ9Wood Cliffs, Masin-EscO·. ... . . .. 201-569-6668 
NM ~1bUqUj,rque, Moss Mktg. ........ ,:... 505-'292-7505' 
NY.,.e.ROCf!eS\er,OssmannConp. Sis. ..• 315-437,7052 
NY . SY,olIset; MaSin-Esco .; ... ,;., . . . . . . . .. 201 '569-1l868. 
NY SyracuS<l;OSsmann Camp. SIs. ........ 716-424-4460 
NY' .ve:;la~ Ossmann C9rnp. SIs. ........... 607-754-3264 
NO. Raleigh, Rick BUms & AsSOcs. ........ 919-876-2224 
OH Dayton, J. C. Ho\stetter Co. ........... 513-296-1010 
011 Medina, J. C. HolstetterCo. ........... 216-241-4860 
QI( Tulsa, J. Y. Schoonn:ial<er Co. ......... 916-446-0373 
TX Dallas. J. Y. SchoOnmakel'cP ......... 214-349-1650 
TX' Houston, J. Y. Schoonmaker Co ....... 713-738-24?7 
IJ.T Bountilt.!l,Moss MkIg. ................. 801-292.6660 
WA Bellevue; "Comt!lC:, ........... : . . . . . . . .. 206-453-1188' 
, ; 

SWITCHES INC.,' 949 Stierliri Rd, Mountain V;ew, CA 
. 94043, Tel: 415-962-8649 

--.-----' Distributor 

SWITCHES UNUMITED. INC., 34-11 56th St. 
WOodside,NV 1'1377, Tel: 212-478-5000 ....... 801682 

SWITCHING SYSTEMS INT!..:.' 1627 No. ~ St. 
Orange, CA 92665, Tel: 714-921-1153; Empl.: '35; SIs. 
Mgr; Chris Edmai1 " 

SYLVANIA CHEMICALS/METALS, Hawes St: 
Towarida,.PA 18a48, Tef:717-265-2121; EmpL: 1400; $is: 
Mgr: J.F.Bimyak " . . 

SYLVANIA CONNECTOR PRODS. OPER., GTE 
Prods. Corp, Box 29, T~uaville, PA 16354, Tel: 814-569-
7071, TWX: 510-692-6763; Sis. Mgr: R. Sanders. 

SYLVANIA GTE CONTROL DEVICES, Ale. 35, 
Standish, ME 04084, Tel: 207-642-4535, TWX: 710-365-
0145; E~: Over 1,000; SIs. Mgr: J. T. Dougherty; Dist. 
Mgr: J. T. Dougherty .......... .' ................ 801773 

Local Sales Offices & Reps 
AL Huntsville, Rakes Engrg. & Mktg. Corp. 

.. .. . .. . .. .. .. .. .. .. . . .. .. .. . . . . . . . . . .. 205-533-3763 
CA Hayward, Pacific MkIg. Inc. ............ 415-887-1620 
FL Melbourne, Southeastern First Rep, Inc. ) 

.... , .................................. 305-259-6373 
GA Atlanta, Rakes Engrg. & MkIg. Corp .... 404-447-6937 
IL ArHngton Heights; Thermek Inc. ....... 312-577-6900 
MD Glen Burnl<l, Macrotech Assocs. ...... 301-437-5568 
MA Hingham, Northeast RepS., Inc.' ....... 617-749-8700 
MI Dearbom ...... :.... ... . .. ... . .... .... 313-582-8754 
NJ Haddonfield, G: L WilHams Assocs. ... 608-42~6060 
NJ Manville, Dynorep Inc.' .. : .. .. . .. . .. ... 201.-685-0135 
NY Albany, H. C. Johnson Agencies, Inc. .. 518-459-1239 
NY Buffalo, H. C"Johl1SOl).Agencies, Inc.· .. 716-632-7880 
NY Rochester, H. C. Johnson' Agencies, Inc. 

.. .. . . . .. .. .. . .. .. . . .. ... . ... .. . .. . . . .. 716-586-0777 
NC Raleigh, Rakes Engrg. & Mklg. Corp. .. 919-847-5079 
OH Dayton .......... , ......... : ...... " .. ... 513-223-6227 
OR Portland, SPS Elctms. ..... , ........... 503-297-6919 
PA Glenshaw, 1:1. C. Johnson Agencies, Inc. 

....................................... 412-961-0414 
WA Radmond, SPS Elctms. .............. .206-323-4140 

SYLVANIA ELECTRONIC, Box 360, Muncy, PA 17756, 
Tel: 717-548-31.91; Ernpl.: 395; Sis. Mgr.: A. M. Serang; 
Dist.. Mgr: S. R. 'Sisal< 

PhilipsECG 
SYLVANIA ELECTRONIC COMPONENTS. 

Philips ECG Inc;, A North American Philips Co., 
100 First Ave., Waltham, MA 02254, Tel: 617-890-6107; 
Empl.: 4213; Sis. Mg;: D. R. Kronenwetter; Dlst.. Mgr: E. H. 
FrOst ................... : ................. A.209Q-2091 

.. - - -
Manufacturers' and Sales Otfi.ces Directory 

Local Sales Offices & Reps CA San Luis Obispo, MIdsI$ Wholesale Elctms. 
CA Costa Mesa, Philips ECG, Inc .....• '" 714-557-3100 · .. . . . .. . . . .. . . .. .. .. . • . . .. . . . .. .. . .... 805-543-2770 
CA Pleasartton, Philips ECG, Inc. .. • . . . . .. 415-846-2427 CA San Rafae~ Beaver EIctms. : ..... .,.:.. 415453-1130 

Sartla Ana, Hurley Elclrns., Inc: .;.: t ... 714-971-2203 
Santa Maria, Electronics Parts Supermart 

FL Clearwater, Philips ECG, Inc. .......... 813-446-8602,. CA 
GA Atlanta, Philips ECG, Inc. .............. 404-491-6003 CA 
IL Buffalo Grove, Philips ECG, Inc. ....... 312-459-1160 · .. .. . . . .. . . .. . .. .. .. .. .. ... . .. . . ... .... 805-925-6604 

. MDEllicoII City, Philips ECG, Inc. ......... 301-531-:8423 CA Santa Rosa, Associated Radio Disti'S. 
707-527-6000 ."110 Kansas City, PhiBps ECG, Ino ......... 816-741-4019' 

NJNOrwood, Philips ECG, Inc... ..... : .. : 201-768-3280 CA Santa Rosa, ChiJck Hurley Elctrn .. lnc. 
NY Seneca FallS, Philips ECG, Inc. . . . . . .. 315-568-5432' 
NC Greensboro. PhiAps ECG, Inc. ......... 919-299-6204 
OH Payton; Philips ECG, Inc. .......... ... 51 ~890-4421 
OH ROcky River, PhitipsECG, Inc. 216-331-1088 

. TX Dallas, Philips ECG, Inc. . :!14-239-9370 

Local Distributors 
Al Albertville, Electronic Part & Supp. Co. 

.' ................................. , . . . .. 205-878-3041 
AL And.alusia, Wholesale .Elclr. Supps. Co. 

Al 
Al 

'Al 
Al 
Al 
Al 

205-222-5100 
Anniston, Radio Dist & Sup. Co. . .. ' , .'. 205-236-8654 
Birmingham, Forbes Distributing Co. .. 205-251-4104 
Birmirigham, JLS Indl. Elctms., Inc. .... '205-322-2466 
Decatur, Forbes Distributing Co. ...... 205-353-4762 
Dothan, Carmichael Elclms. Inc. ... .".. 205-793-.7066 
East Gadsdan, Radio Oist & Supp. Co. 
· . . . . . .. . . . .. . . .. . .. . . .. . . .. .. . . . .. . ... 205-547-1636 

AL Huntsville, Forbes Distrl:lg. Co. ........ 205-533-4150 
Al Mobile, Electronic Supp. Co. .......... 205-478-0455 
AL Mobile, Forbes Elclm. Distrs. Inc. ...... 205-479-4535 
Al Mobile, Spe(:ialiy·OistribuJing Co. ...... 205-344-0450 
AL Montgomery, Forbes-Godfrey TV Elctms. Inc. 

AL 
Al 
AI( 

AK 
AZ 
AZ 
AZ 
AZ 
AZ 
AZ 
AR 
AR 
AR 
AR 
AR' 
AR 
AR 
AR 

· .. .. . . .. .. . . . . . . . .. . .. . . . . . . . . . . . . . ... 205-263-0283 
Muscle Shoals, Jones Elctrns. " . 205-363-1241 
Opelika, Southern Elctrns. Corp. ...... 205-745-5298 
Anchorage, Alaslla Elclrn. Supp ..... ~ .. 907-563-3774 
Juneau, JUrlQau Elctms. .............. 907-586-2260 
phcl9nix,' Dalis EIctrn Supp. .....•..... 602-275-2885 
Phoenix, EIctrn Parts Co. Inc. ... , ...... 602-277-7281 
""oenix, Electronic Distrs. ....... . . .... 602-955-8303 
Phoenix, Parts Elclrn. of AZ ..... : .... : 602-258-8476 
Tucson, Elliott Elclrns., Inc ........ ; .... : 602-884-7394 
Tucson, InlaJ>(j Elctrn. Supp. ......... 602-889-5301' 
'EI Dorado, Electra Inc. .........•...... 501'.662-4901 
Ft. 5mbh, Carhon Bates Co ............. 501-:846-8201 
Ft. Smith, Wise Wholesale Elctms. .... 501-783-8925 
Hot Springs, Prince Elctrns. Co ........ 501-624-2825· 
lillie Rock, Bluff City Elclm.. . , . . . . . .. 501-376-7044 
Lillie. ROCk, Carlton Bates Co.. ......... 501-562-9100 
Lillie Rock, David WMe Elctms... . .... 501-375-8887 
lillie Rock, Lavender Elclm. Supp. 1m;, 
· .. .. .. .. . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. 501-372-0248 

AR lillie Rock, Southern Elctrns. Co. . . . ... 501-372-4196 
AR Mt Home, Show-Me Elctms., Inc. • . . .. 501-425-8979 
AR .PaiaQauld, MamA Wholesale Radio -Supp. . 

...... ': .....•.............. : ........... 501-236-6049 
AR Pine Bluff, Carfton Bates Co. .......... 501-535-1354 
AR Pine Bluff," David While Elclrns ........ 501-534-0612 
AR Springdale, carlton Bates Co. ......... 501-756-5012 
AR Springdale, WISe Wholesale EIcltnS. .. 501-751-4814 
AR. Texarkana, Lavender Elctrns.lnc ...... 5p1-773-4831 
CA Anaheim, Ball EIctms ................... 714-828-1310 
CA Berkeley,'AI Lasher Elctms. ........... 415-843-5915 
CA Calexico, Hurley EIctms.. Inc. . ........ 714-357-3148 
CA Canoga Park, Tri-Valley Elec. Supp. ... 213-348-6210 
CA Concord, Pacific Radio SUpp.lnc ...... 415-682 • .4700 
CA Downey, Net·Elclms. ... ; ............. :. 213-923-4591 
CA Dublin, Pacffic Ral:iio Supp. Inc.. .•.... .41.5-829-5960 
CA Eur~ka, RedwOOlf Elctrn. Supp. . ...... 707-443-3107 
CA FreSno. B. J. De JiIrnaH Wholesale. Co., Inc. 

............. , .................... : .. :., .. 208-268-8544 
CA FUllertoo,.QrvaCEIctrI1l' .. , ..• , ...... :.- "1~871-1020 
CA Garden Grove, Sa~-Oii .......... "... 714-530-0555 
CA . Huntington P~r1<, Marlin OistribUtlngQ9.·. 

.. , .... : .... : ....................... :'.:.·213-582,7111 
CA Ing~ood, I'\urilly ectms., InC: ........ 213-678-7844 

'CA ~01)9 BeaCt\. Hurley Elcirns., Inc, ...•.. 213-537-5375 
CA LQl!AngeIes,RBdio Equip. Distrs. ... : .. 2t3-66B-1100 
CA Modesto, trlllll>d Elctrns. ........... ... 209-524-7945 
CA MIn. View, AssOciated Radio .......... 415-968-1689 
CA Oakland, Cass Elclms. ................ 415-834-4225 
CA Oakland, Chuck Hurley Elctrns. •...... 415-834-9185 
CA OceansidE!, Hurley Elctms., Inc ........ 619-722-7694 
CA Ontario, Hurley Elclr!1s., Inc. ........... 714-986-6638 
'CA Oxnard. Dow Radio, Inc. . ..... ; . , ..... , 805-486-6353 
CA Oxnard, Hurtey Elctms., Inc. ............ 805-483-0133 
CA Pasadena, Dow Radio, Inc. ............ 213-881-3416 
CA Redding, North Valley Elctrns. ......... 916-222-1500 
CA Sacramento, Chuck Hurley Elclms. Inc. . 

CA S~;~i6: ·D~~I;.p E~;~ i~~':::::: ~:~~~:~( 
CA . Saci'arMnto, Popkey Distributing ...... 916-448-8848 
CA Salinas. Ardco Elclrns. Supp. .......... 408-422-,5318 
CA San Bernadino, 'Hurljly Elctrns., Inc. . .. 714-885-0721 
CA San Diego, Hurley Elctms. ........ .... 619-235-6245 
CA San Diego, Staren Elctrns.lntl ........ 619-274-4120 
CA San Francisco, Associated Radio ..... 415-431-0212 
CA Sen JoSII, John E. Schad Inc. ......... 408-275-6484 
CA San Jose, Peninsula Elee. SUpp. ...... 408-294-8781 

CA 
CA 
CA 
CA 
CO 

CO 
CO 
CO 
CO 

CO 
CO 
CT 
CT 
CT 
CT 
CT 
CT 
DE 
FL 

· .... . .. . . . . . . . . . .. .. . . . . .. . • . .. . . . .... 707-542-5423 
Stockton, Cal-Centron .... . . . . . . .. . . .. 209-942-2094 
Tooanca, Cash t;:1ctms. ............... 213-373-6333 
Vallejo,AssQciated Radio...... . . . . .. ... 707-552-Z363 
Van Nuys, Hurley Elctms., Inc. ..... :.. 818-781-8410. 
Colorado Springs, Walker Colorado Springs Eleqt 
· ......... :\ ...... :: . ...... . . . . . . . .. . . .. 303-636''1661 

Danver, ElliottElclrn. Supp. Inc, ....... 303-778-0333 
Danver, Walker Denver Elctms. ....... 303-935-2401 
Englewood, ·.Roth Distrbg. Co. ..... ' ... , 303-761-6531 
Grand Junction, Walker 'Grand Junction EIctms. 
· .. .. .. .. . .. . .. . .. . .. . .. .. . .. ... .. . .. .. 303-242-4435 . 

Greeley, Walker Gl)*!ley Elclms. Co. .. 303-353-3241 
Pueblo, WaikerPueblo Elctms. ....... 303-542-1924-
GreenwICh; Wise Comps., Inc. .... :..... 203-531-4880 
. Ha(lford, Signal Center, Inc.· ........... 203-233-8551 
New LOIldon. Aikins EIctrn Supp. ....... 203-442-4406 
New Londoil, Jan Elctrn. Suppa., Inc. . .. 203-442-4366 
South Windsor, Seeli Elclrns. . . . . . .. . .. 203-289-6853 
West Haven, Amerling Co. ............. '203-934-7901 
Wilmington, Wholel>8le Elctrns. . " . . . .. 302-656-99811 
'Bradenton, Leader Elctms. ........... : 813-756-9571 

FL Cocoa, Cape Elctms. . ............... : 305-636-6331 
FL .Daytona BeaCh, C & S Etctri1. S~pp. Co. 

............................. "' ........... 904-253-8131' 
FL Ft Lauderdale, Leader Dixie EIctmS:, Inc. 

........................... _ .......... 305-561-2544 
FL Ft l,auderdale, Southeastern Elctms. • 

FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 

. Fl 

... : ......... , ......................... 305-563-4131 
Ft Lau99rdale, Vance Baldwin Inc. .... : 305-523-3461 
Ft Myers, Dow Elctrns. ............... 813-334-6577 
Ft Walton Beach, Key E;lctrn. Supp. . ... ,904-86:3-2191 
Gainesville, Dow Elctms: Inc.. '" 904-376-3231 
Homestead, Unfted Elctm. Supp.lnc. .. 305-245-0955 

, Jacksonville, Mitchell Elctrns.. . . . ... . .. 904-356-8427 
Jacksonville, The Bay Co. .. .......... 904-255-2614 
Lakeland, Leader Elctrns. ............. 813-686-8193 
Largo, Chester Elclrn. Supp. Co. .... ;. 813-585-4736 
MelbOurne, "Leader Elctm. DisiribUling Inc. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-254-5274 

FL Miami, Central Elctms. Distrs.,lnc. ..... 305-635-1080 
FL Miami, Elctrn. Equip. Co., Inc. .......... 305-871-3500 
FL Miami, Gu~ EIctrn. Supp., Inc. .. . . . . . .. 305-592-6583 
FL Miami, Southeastern Wholesalers Inc . 

......... .. , ............... ~ ..... : .... ., .... 305-6:34-6591 
FL Miami, Vance Baldwin Inc ............. 305-769-0225 
FL Miami, Walder Elctm. Dislr. Co. 305-379-9393 
FL Naples, Joe Coomes Dislr.lnc ........ 813-775-4442 
FL . Orlando, C & S EIctrn Supp. Co., Inc.. 305-299-4300 
FL Orlando, Dow Elctrns. Inc. . ............. 305-299-2771 
FL Panama City, Central Elclrn. Supp. Co. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 904-785-0237 
FL Pensacola, Elctrn. -Supp. Co. . .... :'. . .. '904-432:6916" 
FL Per1sacola, Forbes EIctn). Distributing Inc . 

· . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 904-944-5551 
FL Pensacola, Pensacola Elclrns. ........ 904-478-3771 
FL Sarasota, Dow Elctms. , ............... 813-365-3393 
FL St Petersburg, Dow Elctrns. ........ , .. 81.3-525-1131 
FL . Tallahassee, Dell Elctms.l.nc .......... 904~224-5145 
FL Tallahassee, Fouraker Elctrns. Inc. .... 904-224-5101 
FL Tampa, Dow Elctms., Inc.. .. . .. . .. .... 813-q26-5 t91 
FL Tampa, Laader Elctrns. Distrs. .. " .... 813-870-;3311;' 
FL Tani~ Sunex Elctrns. SUpp., inc. .; ... 813-885-'4074 
FL Tampa, Vance Baldwin, Inc ........... : 813-87()-2606 

. FL Venice, 'Ferguson El!:trns. Co. ....... : .. 8.13-493-0000 
FL' W. Palm BeaCh, Dolphin Elclrn. S~pp. Inc. 

." ............ : .• ; ..................... ·305-659-7166 
FL W. Palm BeaCh, Vance Baldwin Inc. :.. 305-832-5671 
GA Albany, Specialty Distributing Co: ..... 912-435-1711 
GA Athens, SpeciahyDistributing Co. 404-458-1334-
GA Atlaitta, Spe<:ialty Distributihg Co. .:... 404-458-6341 
GA A/tenta, 'Specially Distributing Co. ..... 404-873-2521 
'GA Allanta, Wholesale Indt: Elclms. ........ 404-447-8431 
GA AUgusta, Specialty Distributing Co. . . . .. 404:722-15211 
GA BrunswiCk, Speciafty Distributing Co .... 912-265-1927 
GA College Pari<, Specialty Oistributing Co. . 

· ........ : ................ , . ' ............ .404-763-3828 
GA Golurribus, SpeciahV Distributing Co ... 404-.327-7414 
GA Macon, Speciahy D!stributing Co ...... 912-743-5421 
GA Marietta,' Speciahy Distributing Co. .... 404-422c4333 
GA' Savannah, Specialty Distributing Co. .. 9\2-234-1684 
GA, Valdosta, SJl8Cialty Oistributi"ll Co..... 912-242-4910 
HI HonolulU; Admor Distr.Corp. .......... 808-537-4501 
HI • Honolulu, Electrical" Equip. Co., lid 808-533-3884 
HI HonolUlu, Industrial EIctms. ............ 808-533-6095 
HI Honolulu, Precision Radio Ltd ......... 808-537-5291 
10 Boisll, Kimball EIctms. ................ 208-342-3559 
10 Pocetello, Kimball Elctrns. .......... :. 208-232-2201 
It Afton, Ebinger Radio Co. ........... " .. 618-462-9783 

790 Add Dept EM-to address to tell them you saw ilin EEM. . EEM1'985 
f ., 
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. IL . Belleville, Dellronics DlstrIlg Co. ...... 618-396-2183 
IL Benton, Lampley Radio Co. ........... 618-435-8194 
IL 'Berwyn, B-B & W Inc. ................. 312-749-1710 
IL Chicago. Alpha Elctms. ............... 312-561-0300 
IL Chicago. Howard Elcim. Sis. .......... 312-254-1777 
IL Chicago. Newark Ek:lms. Corp. ... . . .• 312-638-4411 
IL Chicago, U. S. Elecironics ............. 312-925-4111 
IL Elgin. MalnYne Supp. Co., Inc. ......... 312-697-6746 
IL Evergreen, BeaIy Ek:lms. Inc. ......... 312-423-5500 
IL Franklin Park, Richardson Elctms. .... 312-456-0600 
IL Geneva, Melvin EIcIms., Inc. . . • . . . . . .. 312-232-6050 
IL Harrisburg, Standard Dlstrs. ........... 618-252-1478 
IL Jacksonville, BeptIst Elcim. Supp. Co., Inc. 

IL 
IL 
IL 

.. . . .. .. .. .. . . .. .. .. .. . . .. .. .. . .. .. . ... 217-243-6464 
JoUeI, Malnfine Supp. Co. Inc. •••••.••• 815-438-3900 
Kankakee. SIS EIcIm. SUpp. Co. •..... 815-933-5595 
Mattoon. Mattoon Radio & TV SUpp. Co. 
....................................... 217-235-5457 

Molina, Lofgren Distributing Co. ....... 309-764-7436 
Niles. Joseph Elctms. Inc. ............. 312-297-4200 
Peoria, Warren Radio Co. ............. 309-674-5998 
Quincy, Show Me EIctms. ............. 217-223-9880 

LA Harahan, United Distrs.. Inc. •.......... 504-733-7920 
LA Harvey, AFG EIcIm. Supp., Inc. •..•..•. 504-388-9696 
LA Houma, Pelican Ek:lrn Supp. Inc. • . . •. 504-868-1285 
LA Latayette, Latayelle Radio Equip. ..... 318-234-2364 
LA Latayette, R~h's of Latayelle ........ 318-234-4507 
LA Lake Charles, Ralph's of Lake Charles 

.. .. .. .. .. . .... .. .. .. . .. . .. .. .. .. .. .. .. 318-439-2493 
LA Lake Charles, Sparton I'Ictrns. Supp., Inc. 

....................................... 318-491-9223 
LA Lake Charles, Wholesale RadiO Equip. 

....................................... 318-439-2431 
LA Melalrie, Pelican Ek:lm. Supp. ....•.... 504-888-4720 
LA Momle, Marlin EIctrns. Inc. ........... 318-S88-4224 
LA Momle, Tri-State Elcims. ............. 218-S87-9711 
LA Morgan City, R~h's of Morgan City ., 504-364-9831 
LA New Iberia, Ralph's of New Iberia ..... 318-S69-9881 
LA New Orleans, Radio Parts .. .. .. .. .... 504-581-5959 
LA New Orleans, Southern Ralio Supp. Co. 

.. .. . .. .. .. .. . . .. .. .. . .. .. .. .. .. .. . .... 504-&24-2343 
LA New Orleans, Wm. B. Allen, Inc. .....•. 504-525-8222 
LA Opelousas, Opelousas RadiO Equip. .• 318-942-5702 
LA Shrev\Iport, EIctrn SUpp. of Shreveport 

IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 

Rockford, Jay-Ironies ................. 815-965-8786. LA 
Rockford, Midwest Associated •••.•.•• 815-962-6036 LA 

.................................. : .... 316-227-9060 
Shnsv\lporl, Indl. EIcIm. Supp. Inc. •.... 318-222-9459 
Shrev\lporl, Wholesale EIec. Supp., Inc. Salem. Laco Elctms. Inc. .............. 618-548-S150 

Springfield, Baplist Elcirn Supp. Co., Inc. . 
.................... ' ................... 217-753-0111 

IL SterYng. Warren Radio Co. ............. 815-625-6253 
IL Waukegon, Chester Elctm. Supp. . . . .. 312-623-5000 
IN Angola, Lakeland Ek:Im. Supp. ........ 219-665-6311 
IN Bloomington. Stansifer Radio Co. ••••• 812-338-6339 
IN Chesterton, Chesterton Eictm. Supp. .. 219-928-2109 
IN Elkhart. Warren Radio Co. ........ .... 219-295-4205 
IN Evansville, Hutch & Son, Inc ........... 812-425-7201 
IN Evansville, Ohio Valley Sound ........ 812-425-6173 
IN Ft Wayne. Pembleton Elctms. ........ 219-426-1812 
IN Ft Wayne. Warren RadIo Co. •• • • . . . •• 219-426-5344 
IN Gary, B&B Elctm. Supp. ............... 219-98()'8200 
IN Gary, Calumst Ek:lrn. Supp. Inc. ••••.•• 219-887-496.1 
IN Indianapolis, Elctrn Svc. Parts . . . . . . .. 317-632-8588 
IN Indianapolis, Graham Elctms. Supp. Inc. 

....................................... 317-634-8202 
IN Indianapolis, ROBCO Distrs., Inc. ...... 317-788-0857 
IN Indianapolis, Warren RadiO Co. . ...... 317-634-5586 
IN Jasper, Elex Mart ...... :.............. 812-482-3535 
IN Kokomo, Television Radio Dlstr. ...... 317-457-5942 
IN Logansport. Television Radio Distr. Inc. 

· .. . .. . .. . .. .. . .. .. . .. .. . . . . . .. .. . .. ... 219-753-2879 
IN Marion, J&W Elctms. Inc. ............. 317-662-1114 
IN Mishawaka, Television Supp., Inc. ..... 219-255-4720 
IN Peru, Television Radio Distr., Inc. ..... 317-472-2005 
IN Terre Haute, Mid West Supp. ......... 812-232-0187 
IN Vincennes. Ohio Valley Sound, Inc. ... 812-882-3615 
IA Ames, Electronic SUpp.Inc. ........... 515-232-7020 
IA· Ames, Mid-State DIstrIl9 Co. .......... 515-232-2104 
IA BurUngton. Union Supp. Co. ........... 319-754-5745 
IA Burlington. Warren Radio Co. ......... 319-752-1842 
IA Carroll, Mid-State DlstrIlg Co. ......... 712-792-21 n 
IA Cedar Rapids, Deeoo, Inc. ............ 319-365-7551 
IA Cedar Rapids, Iowa Radio SUpp. Co. .. 319-364-6154 
IA Cedar Rapids, Mid-State DIstrIl9 Co. .. 319-365-941 i 
IA Clinton, Union Supp. Co. Inc. ......... 319-242-4572 
IA . Davenport Union Supp. Co. ........... 319-322-3531 
IA Davenport, Warren Radio Co. ......... 319-322-5301 
IA Des Moines. Gilford-Brown of Des Moines 

IA 

IA 
IA 
IA 

.IA 
IA 
IA 
KS 
KS 
KS 
KS 
KY 
KY 

KY 
KY 
KY 
KY 
KY 

/LA 
LA 
LA 

....................................... 515-243-1257 
Des Moines. Mid State Distributing Co. 
...................•.....•............• 515-244-7231 

Dubuque, Warren Radio Co .•........• 319-582-4300 
Iowa City, Union Supp. Co. ............ 319-338-6165 
Mason City, Mid State Distributing Co. 
· . • . . . . . . . . . . . . . . . . • . . . . . • . . • . . . . . . . . .• 515-423-8012 

Ottumwa, Mid-Slale Distrbg. Co. •. . . .. 515-682-5407 
Sioux City, Molstad Dist .............. 712-255-8023 
Waterloo, Gilford-Brown. Inc .•........• 319-234-2603 
Great Bend, RSC Elctms., Inc. . . . . . . .• 316-793-3507 
Kansas City, Video Elctm. Supp. Co. .. 913-371-5731 
Salina, ASC Electronics ..............• 913-823-6353 
Wichita, RSC Electronics ........ : .... 316-267-5213 
Ashland, Electronic Supp. Inc. ........• 606-325-1511 
Bowling Green, Randolph, Hale & Mered~h 
· .. . . .. . .. . .... .. .. . .. .. . .. .. .. .. .. . ... 602-781-1460 

Hopkinsville, Randolph & Hale .......• 502-885-5357 
Lexington. Servicll Elctm. Supp. ......• 606-254-5786 
'Louisville, P. I. Burks & Co. ........•..• 502-589-3960 
Newport, Holub Dist Co. .............. '606-431-4211 
Paducah, Warren Radio Co. .. . . . . . . .. 502-442-4367 
Alexandria, Ek:Im. Svc. Supp. ........• 318-443-8483 
Alexandria, Ralph's IndL EIctrns. ..•... 318-443-8483 
Baton Rouge, Industrial Elec. SUpp., Inc. 
• .....................................• 504-357-4249 

LA Baton Rouge, Menard EIctrns. ..... . .. 504-355-0232 
LA Baton Rouge, Ralph's of Balon Rouge 

•.. . . .. . .. . . .. . . . ..•. . .. . •. . .. .. . .• . ... 504-344-3761 
LA Baton Rouge, Southern Radio Supp. Co, Inc. 

• . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . .. 514-355-0396 
LA Broussard, Menard Elctrns.,lnc. •...... 316-837-9204 
LA Grelna, Pelican Ek:lm. Supp. Inc. .....• 504-361-4187 

LA 
ME 
ME 
MD 

MD 
MD 
MD 
MD 
MD 
MD 
Me 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MA 

.. .. . .. ....... . ...... ... .. .... ..... .... 316-422-2063 
West Monroe, Brooks Supp. of La .... 318-323-0344 
Lewiston, Stark W~le Elclms. 207-764-6979 
Portland, LAD Ek:lms. Distrs. .......... 207-772-2174 
Baltimore, Fairway Ek:lms. of MD Inc. 
....................................... 301-247-8383 

Baltimore, Modern Elctrns. .•.....•.... 301-282-5300 
Baltimore, Trltronics •. . . . . . • . . . • . . . . •. 301-258-4400 
Baltsville, Radio Elec. Svc. Co. ........ 301-937-5890 
Bathasda, Empire EIec. Supp. ..•••.••• 301-658-3300 
Frederic, Hankey's Rado Inc. 301-682-1381 
Hagerstown, Fairway Ek:lrns. InC. ..... 301-791-0200 
Kensington, Fairway Elctms. Inc. ...... 301-564-1440 
Towson, Baynesville Ek:lms. •....••.•. 301-823-0082 
WMe Marah, Radio EIec. Svc. Co. .. .. 301-529-0500 
Billerica, A. W. Mayer Co. ............. 617-667-6900 
Boston, Tee Vee Supp. Co. .........•. 617-522-9330 
Brockton. Ware Radio SUpp. Corp. .... 617-583-0810 
Fall River, E. A. Ross Co. ............. 617-673-0921 
Lawrence, Lawrence EIcIm. DIstrs. ..•• 617-683-0257 
LoweI~ Frank P. McCartin Co. ......... 617-454-9101 
New Badlord, Burns Elctrn Supp. Co. 
.................................... ". 617-998-3344 

MA New Bedford, C. E. Backman Co. .. ... 617-994-9674 
MA New Badlord, E. A. Ross Co. .......... 617-673-0921 
MA . Norwood, Morrison Elctrn Supp. ...... 617-769-7260 
MA Peabody, Tee Vee Supp. Co. ......... 617-531-5n7 
MA Quincy, Electronic Dists. Corp. ........ 617-328-7800 
MA Springfield, Signal Electr. Ctr. of Springfield 

........ : . . .. . . .. .. .. . .. . .. .. .. . .. . . ... 413-739-3693 
MA Wal!harn. Mil. Ek:lrns.lnc. .< ........... 617-891-6730 
MA Woburn. Abbott Elctms., Inc. .......... 617-936-2040 
MA Woburn. Serntex ...................... 617-935-2150 
MA Worcester, Stark Wholesale Ek:lms. Inc. 

....................................... 617-758-7136 
MI Adrian, Wedemeyer Elcim. Supp. Co. ................ . 

MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MN 
MN 
MN 
MN 
MN 
MN, 
MN 
MS 
MS 
MS 
MS 
MS 
MS 
MS 

313-263-2925 
BaIlie Creek, Warren Rado Co. ....... 616-965-3338 

. Bay City, Kinde Distributing •.....•.... 517-892-1594 
Dearborn, West Side Radio .•.•..•.... 313-933-6972 
Detroi~ Elctrn. Parts Co. .............. 313-891-7400 
Detroi~ S & S Elctms. ................. 313-521-3610 
Detroit, Top Radio Supp. Corp. ........ 313-366-9088 
East DeI~ Electronic Parts Co. ...... 313-773-0030 
Flint, Electronic Parts Specialists ...... 313-236-7311 
Flint, Shand Ek:lms. .................. 313-743-8940 
Grand Rapids, T & W EIctms. ......... 616-241-3645 
Grand Rapids, Warren Radio Co. ..... 616-456-5385 
Kalamazoo, Warren Radio Co. ........ 616-381-4203 
Lansing. Wedemeyer EIctms. ....•.... 517-489-9047 
Uvonla, Norwest Ek:lms. .............. 313-261-4551 
Uvonla, AS Electronics ............... 313-525-1155 
Madison Hgts., Warren Ralio Co. ..... 313-588-3327 
MuskllQOn, T & W Elctrns., Inc. ........ 616-759-7666 
NRes. Niles Radio Supp. Co. 616-664-0550 
oak Park, Remcor EIctrns., Inc. .. • . . .. 313-541-5866 
Owasso. Warren Radio Co. ........... 517-723-5239 
Pontiac. Joe Coomes ................. 313-334-1526 
Saginaw, Ryder Distributing ........... 517-799-2411 
Traverse City, Traverse City Elctms. .. 616-946-5153 
Minneapolis, ElectroniC Center •....... 612-371-5200. 
Minneapolis, Ness Elctrns. Inc. ...•.... 612-824-2646 
Minneapolis, Stark Elctrn Supp. Co. ... 612-332-1325 
Rochester, Pace Ek:lms.lnc. ........•. 507-286-1853 
St Cloud, Teem Ek:lms. #4 ......... 612-251-1335 
St Pau~ Electronics Ctr.lnc. ...••..... '612-371-5260 
St Pau~ Ness Ek:lms. ... .. .. .. .. .. ... 612-224-5411 
Biloxi, Electronic Parts Co. ............ 601-435-3221 
Columbus, Bluff City EIctrns. •....•.... 601-326-6212 
Greenville, Tri-State EIctrns. Co. .. .... 601-335-3594 
Hattiesburg, N & H Ek:lrn. Distr. Co. ... 601-582-5571 
Jackson, Tri-State Ek:lrns. Co. ........ 601-355-3431 
McComb, Risher Radio Supp. 90- ..... 601-684-3731 
Meridian, HooPer EIctrn SUpp. Co. Inc. 

SYLVAN 
• ..... .. ..... .. . ...... .. ........... .... 601-693-2688 

MS Pascagoula, Hooper EIcIm. SUpp. Co. 
. .. .. .. .. • .. . .. . .. .. . ... .. .. .. .. ... .... 601-782-9363 

MS Philadelphia, Risher Whls. Co. • . • . . . .. 601-656-8802 
MS Tupelo, Bluff City EIctrns. ............. 601-842-8832 
MO Columbia, Show-Me Ek:lms. .......... 314-449-2944 
MO Fial River, Show-Me EIctrns. .......... 317-431-4818 
MO Jefferson City, Central Missouri Distributing Co. . 

..••.••.••..• : •...••••.•....•.•.....•.. 314-638-S149 
MO Jefferson City, Show-Ma EIctrns. •...•• 314-636-2191 
Me Joplin. Show-Me EIctms., Inc. ......... 417-623-1608 
MO Kansas City, Elcim. Supp. Co. ......... 816-931-0250 
Me Kirkville, Mid State Distrllg Co. ........ 816-665-5825 
MO Rolle, Show-Me EIctrns. .............. 314-364-1515 
MO Sadelia, Show-Me E1ctms., Inc. ••••.••• 816-828-3044 
MO Sikeston. Baileys Elect. Supp. ......... 314-471-6142 
MO Springfield. Mason Elect. SUpp. .. .. ... 417-665-5542 
MO Springfield. Show-Me EIctms. ......... 417-869-0752 
MO St Charies. DeItronics Distrbg. Co. .... 314-723-0210 
MO St John. ~h Toler Radio Co. ....... 314-426-3260 
MO St Jos\Iph. Show-Me EIctms., Inc. ..... 816-233-3118 
MO St Louis, City Refrigeration Co.,Inc.· ..• 314-427-3420 
MO St Louis, DeItronies DistributIng Co. .. 314-725-6060 
MO St louis, Ebinger Elctms. ............. 314-353-8818 
MO St I,ouis, M C Distrs., Inc. ............. 314-231-6350 
MO St Louis, Olive Elctrns. Inc. .. .. .. .. ... 314-426-4500 
MO St louis, Show-Me EIctms., Inc. .. .... 314-781-7643 
MT BlIHngs. Television & EIec. Supp. Co. .. 406-252-7193 
MT Great Falls, The Source Inc. .......... 406-761-2420. 
MT Havre, Northern Elctms. . • . . • . . . . . . . .. 406-265-5586 
MT Kallspel~ Professional Elctms. Cb'. . ... 406-257-4545 
NE Hastings, Meyerson Distrllg Co. .. .. ..402-483-3145 
NE' Lincoln, Leuck Radio Co. ............. 402-476-2797 
NE Norfolk, RadIo Equip. Co. ... ; .. .. .. ... 402-371-2728 
NE Omaha, Meyerson DistrIl9 Co. ...•.... 402-342-3088 
NE Omaha, Omahe.Ek:lms. Co ........... 402-341-3440 
NE Omaha, Radio Equip. Co. ............. 402-341-noo 
NE Scottsbluff, D&H EIctrns. Supp. Inc. . .. 309-632-2181 
NV Las V\IQ9S, Hurley Elctms. ......•.••.. 702-364-5868 
NY Reno, Bennett Ek:Im. Supp. Co. . . . . . . .. 702-322-2127 
NY Reno, Nevada EIclrnS. ................ 702-329-1308 
NH Dover, American Radio Corp. ......... 603-742-6600 
NH Manchester, Stark Wholeeale Elect of N.H. Inc. 

.. .. .. .. .. .. . .. .. . . .. . .. .. .. .. .. . .. .. .. 603-686-7611 
NH Nashua, T9\I Vee Supp. Co ........... 603-686-4171 
NJ Eatontown, Atkinson & Smilh Co. ..... 201~542-2447 
NJ Edison, William EIcIri!. Supp.lnc.. .•. •.. 201-965-3700 
NJ Hillside, Leader Ek:lrn Supp. Corp. .... 201-354-4200 
NJ Pleasantville, Keams Eictm. Prods. Co. 

....................................... 609-646-7010 
NJ ~, Masters EIctrn. Supp. ... ;..... 201-725-3583 
NJ Trenton, Service Parts & Supp. Co.... 609-393-7135 
NJ Union City, NIDISCO, Inc. ..•.•.•.••... '~~-863-2111 
NM Albuquerque, Eictm. Parts Co. ........ 505-293-6161 
NM Albuquerque, Southwest Eictrns. .•... .505-345-8611 
NM Albuquerque, US Module .... ::....... 505-345-7988 
NM Farmington. Walker Farmington EIctrns. Inc. 

....................................... 505-327-9138 
NM Hobbs, Trice Wholesale EIctrns. ...... 505-393-5107 
NM Las Cruces, Electronic Parts, Inc. .. . .. 505-523-4578 
NM Roswell, R & R Ek:Im' Supp. Co. ...... 505-622-0670 
NM Santa Fe, Sepco Inc. .................. 505-982-1621 
NY AI~y, Troy Television of Albany ..... 518-428-7601 
NY Amherst Standard EIctrns. Inc. ........ 716-69N061 

,NY Binghamton, Help Elctms. ............ 607-729-3528 
NY Bronx, CAM Ek:lms. Distr. Co., Inc. .... 212-893-6300 
NV Brooklyn, Alpha Ek:lms., Inc. .......... 212-633-2800 
NY Brooklyn. Mill EIctrhs. Supp. Co. ....... 212-338-4575 
NV Brooklyn. Saco Ek:lms. .. .. .. .. .. .. ... 212-783-7288 
NY Buffalo, Genesee Radio Parts Co. ..... 716-873-9861 
NY Buffalo, Goldcrest EIcIm. Supp. ....... 716-665-5878 
NY Buffalo, SUmmit Distrbg. Co., Inc. ...... 716-884-3450 
NY Centereach, GTE Elcim. SUpp. ........ 516-585-8111 
NY Convnack, Spartan Elctms. Inc. ....... 516-499-9500 . 
NY Corning. Corning EIctms., Inc. ....••.•. 607-962-0555 
NY Cortland, Cortland Elcim. SUpp. ....... 607-758-2523 
NY East Rockewey, Temtron Elctms. ..... 516-599-8400 
NY Elmira, Brady Supp. Corp. ............. 607-733-6591 
NY FI'9IIport, Hygrade Elctrns., Inc. ........ 516-379-6900 
NY Hempstead. Davis Elctms. Corp. ...... 518-483-9200 
NY Herkimer, Herkimer Ek:lrns., Inc. .•..... 315-866-1660 
NY Hicksville, Ek:lrn City .... ::........... 516-938-8330 
NY Hornel~ Hornell Elctrns., Inc. . ......... 607-324-2451 
NY Horseheads, Southam Tier EIctms. Inc. 

.. ....................... : ............. 607-734-4138 
NY Jamaica, All Parts EIctms. Whlers., Inc. 

.. .. .. .. .. . .. .. • . .. .. . . .. . .. .. .. .. . .. .. 212-291-3388 
NY Jamestown. Warren Radio Co. .. ...... '.718-464-1141 
NY Johnson City, Goldcrest Elclrns. Supp. "~ 

....................................... 607-797-2369 
NY JohnSon City, Help EIctms. . . • . . . . . . .. 607-729-3528 
NY Kingston, Greylock EIcIm. Distrs. ...... 914-338-5300 
NY Lackawanna, MetromiH Distrs. Inc. ... , 716-826-2600 
NY Long Island City, Avlech Elctms. ...... 212-937-9200 
NY Massoipequa, A&P EIctm$. Corp. ...... 516-541-4200 
NY Middletown. Greylock EIctms. .. : ...... 914-343-7900 
NY New Hyde Park, Electronic City ....... 516-352-7145 
NY New York, ConsoIid81ed Radio Sis. ... 212-865-4900 
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SYLVAN Manufacturers and Sales OffiCM Directory 
HV ·NeW York, Dale EIcIms. Corp. .......... 212-255-3660 ....................................... ·406-232-2291 
HV New YOlk; Stale Labs, Inc. ....... " .... 212d!07-9400. OK 0Idah0ma CIty, Wholesale EIcbn Supp. Co. . 
HV . New York, United TeIeIronlc Pads Corp. ....................................... 405'528-2391 

....... , ....................... ~ ..... "' ... 212-569'2330 OK Okmulgee, TriceWhIs.EIcIms. ........ 91IH5&-2060 
HV· Olean, standard EIctms.Inc. • :.; ........ 716-372-1800 OK Tulsa, Carlton Bates Co. .............. 918-250-1626 
HV Plainview, ACI EIcIms..Corp. .. : ....... 51&-2Q3,6630 OK Tulsa, RedIO.Inc. ..................... 918-587-9124 
NY . Plallllburgh, ~ EIcirns. . ; ..... 51&-563'2323 OK Tulsa, Tr1c8 Wholesale EIcIms. ....... 91&-585-5718 
NY PortCh!!Sler~WisilComps.: .......... :.914-989-3940· OR PendIeIon,RouI'ld-UpElclrQsi ......... 503-276-3152 
HV .PougI1keepsie, GI'eyIock EIcIms. ...... 914-452-0550 OR Portland, Radar Bee. .. .... .... .. .. ... 50&-232-3404 
HV Rit:I!mOnd Hill, Anchor EIcIms. DIstr.Co. 'OR Portland, United RIIIio Supp.;·1nc. ... " 503-233-71.51 

........................ ;.i .............. 212-846-2421 OR Salem,Jw EIcIms. ............... , .... 503-39IHI565 
HV Rochesta'. GoIdcrest.EIcIms. Supp. .... 716-541!-8464 ,PA AII8ntOwn. A A Peters, Inc. ..• : ........ 21~5237 

'NY RoChester, MasIne Elclms.1nc. ....... 71&-546-5373 PAA~ Barbey EIc:Irri$: ............ 215-821-5551 
HV RoChestei:, Standan:I EIcIms.. Inc. ...... 71&-254-7590 PA AltoOna, Hollenback RadIo Supp. ..... 814-94l1-6171 
HV Rochesta',!IwiVnit Dislrs.0I Rochester PA 'Arribridge, TeIeIiIsIcin PMs Co. ... .' ... 412-266-7700 

... ; ............................. , ..... 716-334-8.110 PA Braddock, 0 & 0 RadIo & Television ParIs Co. . 
HV ROme, Rome SecurllyDvcs., Inc. ... ; .. 315-33&-0148 ................... : .............. , .. :. 412-351-3800 
HV ~,<>Oldcn!sl EIcIIns. Supp. . PA Braddock, M lei! Rado Parts Co. ..... 412-351-5000 

............ : .......... ,~ ............. : .. 5'8:377-6424' PA' Buller, BacherEIcIms. ................ 412-283-2095 
NY Syracuse, <>Oldcn!sl EIcIms. Supp. .... 315-471-7115 PA. CerIlsIe,Curnberland Elctins..lnc. ..... 717-243-6169 
HV Syracuse, SIa!:KWd Elcllns.lnc: ........ 315-422-0421 PA Oifton Heights, L.azqr EIcIIns. .......... 215-284-2440 
HV Syracuse, StewartW. Smith, I\:IC. ...... 315-422-0323 'PA Orex.eI Hil~ KilssEIctm. DIsIr ......... : 21&449-2300 
HV .Troy, TroyTeIeI!Ision ................. 51&-235-1521 PA Elkins Park; AG Radio Inc. ............ 215-88&-5100 
HV Utica, Grapac EIcIIns. Co... .. .. .. ..... 315-732-4874 PA Erie, J. V. Duncombe Co.. .. .. :........ 814-454-5278 
HV watertown, Gateway EIcIIns. .......... 315-788-7251 PAErie, warren Radio Co. ................ 814-454-5285 
NC BuHingtdn,Womack EIC. Supp. ........ 919-227-7488' PA Harrisburg. Cumber1and EIcIms. ...... 717-233-5883 
NC Chartolle, UnitedElcllns. Supp. ....... 704-372-2850 PA Hazelton, Moyer EIctm. Supp. Co., Inc. 
NC ·Concord,MacVlctorEIcIms. .......... 704-78&-4175 ................................ : ....... 717-455-3631 
NC Durham, Knight EIcIms. ...... ; ........ 919-682-9371 PA LancasIer,Barbey EIctms. .: .......... 717-393-5637 
NC Fayelteville, BranUay EIcIms. : ......... 919-1168-8038 PA Liu)9aster, Cumberland EIcIIns. ....... 717-39:H1304 
NC Fayelteville, Eastern Radio Supp. ..... 919-485-2161 PA Lewisfori, Cumberland EIctms. ........ 717-24&-9631 
NC Gastonia, JMT EIcIms. •• : .... : ........ 704-667-4401 PA Marcu$ Hook, Unwood Wholesale .... 215-485-0777 
NCGoIdsbaro, womack EIctms. .......... 919-734-3221 PA. New.Brighton. TelevllIion ParIs Co., Inc. ~ 
NC Greensboro, Guilford EIcIIns. ......... 919-275-1385 ............................ , ............ 412-84&-3000 
NQ .Gi'eenv11le, PJir EIcIIns. ............... 919-75&-2291. PA Philadelphia, Arlen SupplY Co. ........ 215-472-3810 
NC Highpoint, Guilford EIctms. ...... , ..... 919-889-8024 PA PhiiadEilphia, HBF Elctms.1nC. ........ 215,-338-1100 
NC LuinbtIrton, Knight EIcIms. ............. 919-739-2870 PA Philadelphia, JEM EIcIIns. ............ 215-743-3030, 
NC RiIIeigh. Knight EIctms., ............. ' .. 919-833-6417 PA PhIladelphia, Shap EIctms. ............. 215-91$9-3300 
NC SaiIrord; Knight EIcIrns. ............... 919-775-4249 PA. Piltsbul'gh, CAS EIctms. .............. 412-431-7700 
NC ·Statesville,·Mills Elctms.lnc. .......... 704-872-8949 PA PiItSbutgh, Graybar Bee. .............. 412-323-0600 
NCWlIrTW'lgIon, Buck·sEIctms. .. • • .. .. ... 919-~92-4262 : PA PiItSbutgh, South Hills Elctms. ... ,.... 412-281-6640 
NCWinsIon Salem, E1ec1ron1c DIstributing Inc. PA . PIttSburgh, South HiHs Elctms. ..... ,.. 412-34 HI200 

................... : ................... 919-723-11l97PA Pittsburgh, Triangle EIctm. Co. ........ 412-441-9659 
NC WIIl$IOn Salem. Kirlonan EIctms. ...... 919-722-9131 PA Pottsville, Moyer EIctm. Supp. Co., Inc. 
NO .Fargo,RSCEIctms. ............. , ..... 701-~2-8993 ....................................... 717.-622-7866 
NO Fargo, SIS Elctms.. Inc. ..... ,' ... ,..... 701-237-9003 PA: Reading. Barbey EIcbns. .............. 215-37&-7451 
0tI Akron, Akron EIctm. Supp.; Inc. ... , ..... 21&-762-8818 'PA Scranton, Key Radio & Supp. Co. ..... 717-342-0161 
0tI Akron, Main TV Supp. Co. .... : ....... ·.21&-253-8161 PA StMarys;B&RBee.Co. ......... : ... 81~2814 
0tI Akron, Sun Radio .... :; ........ " ..... 216-434-2171 PA StateGoIlege,UniversilyEIctms. ...... 814-23&-3093 
0tI Akron, W8II'8Il Redio Co. .......... ~ .. 216-434-6688 PA SunbI.!rY, Moyer EIctm. Supp. Co., Inc. 
OH Alliance; Glasska EJctJils. .. : .......... 216-823"5780 ...................... : ................. 717-28&-6707 
OH canton, canton EIctm.Supp. ......... 215-454-7048 PA Tarenlum, HU$IOn Elctm. DisIIs. ...... 412-224-8002 
0tI canton, Electronic Ctr:1nc. ... : ..... ; .. 215-45&-7133 PA TrevO$8, Trevose EIcbns. ............. 215-357'1400 
0tI canton, Srepco EIctm. Div.· ... : ........ 215-455-0271 PA Uniontown, State EIcIrns. ........ , .... 412-437.-6110 
0tI Canfon,Srepco Eictm. Div. ........... ..21.5-445-0271 PA' Wayne, Peak EIctms. Corp.. ........... 215-293-9000 
OH Cincinnati, Uniled RadIo Inc. ........... 513-761-4030 PA W8S\ Chesler, West Chester Elec. Supp. Co. 
Ott Clevelarid. warren RadIo Co. ....... :. 216-88i1-5225 , ...................................... 215-69&-7500 
Ott Cleveland, Winterllljio EIctm. Supp. Corp. PA Wilkes-~ Wailoo Inc. EIctm. Dial .• 717-823-6181 

........................................ 216-621-9363 PA YOlk, Cumberland EIcbns. ............ 717-848-1511 
Ott Columbus, Srepco EIctm. Div .......... 61:4-496-9483 AI Providence, A&J Dislls.1nc. ........... 401-421-0991 
Ott Columbus, Thompsoil EIctm. SUpp.; Inc. RI Providence, Hope EIctm. Supp. ....... 401-521-5600· 

......................................... 614-22&-6191 AI Providence, William Dandreta& Co. .. 401-861-2800 
0tI CoIumbus,Whltehead's ............. :614-224-1186 RI ,.WOCIIlSOCk8t,LecIronIcSupp.Co, ..... 401:762-0131 
0tI Dayton, Srepco Electms., ~ S1d Electms. SC Charleston, Wholesale lnell EIcIms. .•. 803-747-9672 

.............................. :........ 513-293-0871 SC Charleston, Wholesale IndL EJctms., Inc. 
oH DOver, TV Specialties, Inc. ............ 216-384-8678 ........................................ 803-723-3828 
OH Elyria; 8.-A0C9 .................... :;'. 216-323-1805 SC Columbia, Hesco Inc. .................. 803-254-4575 
OH Fairfield. Srepco EIctm. Div. .. ..... :... 513-863-4301 SC Columbia, Wholesale lnell EIcIms. .... 803-25&-0748 
OH Fremont, J & B EIcbns. ........... , ... 419-332-9334 SC Florence, JaM SupPly Co. , ............ 803-662-7281 
OH Lancaster. EJectronIc Supp. Co. ........ 614-653-9344 SC. Greenville, Sawyer EIctms. .••..•.•.•.• 803-235-0438 
OH ,Uma,LRP EIctms., Inc. ................ 419;22&-1220 SC Greenville, Wholesale InellEIclms. .... 803-235-8334 
OH Uma, Wlirren Radio Co. .............. 419-22&-1691 SC Taylors. CanlreH VtlhoIesaIe ........... 803-266-1194 
OH lOrain, Srepco EIctm. Div... ............ : 216-277-1228 SO Watertown, Burghardt Supp. Co. ...... 805-886-5754 
OH Mariori, Mid Ohio EIctms. Co. .: ........ 614-383-1101 TN ChaIIaiIoOga, Specialty DisbibutingCo. . 
OH Newark, Turner Wilson Co. ........... 614-323;1340 .................... ~ .................. 615-267-9460 
OHParma, Superior EIctm. Parts Co. ..... 21&-942-7940 TN Columbia, Randolph & Williamll ....... 615-38&-7586 
OH f'iqua,Srepco EIctm. Div ............... 513-773-5120 TN Cooksvi!1e, R~ & Parks ........ 615-52&-6164 .. 
OH Portsmouth. Fulleni Sound Elclm. Supplier ,TN Dyersburg. Warren Ratio............. 901-285-3850 

; ................... ; .• '. ................ 614-353-0965 TN 'JacksOn, Bluff CiIy EIctms. ... : ..... ; .. 901-424-0236 
OH SteubenvlUe, World Radio & Elclms. .. 614-283-2051 TN Jackson, Lavender EIctms. Inc. ....... 901422-8585 
OH WillowiCk; Euclid Radio Parts Co. ..... 21~58?-5i 16 TN Johnson City. L & S E!l:ImB. .. : ....... 615-928-3021. 
OH Youngstown, Glen EIctrns. ........... .21 &-743:1119 . TN Knoxville, Bondurant Bios. Co. .. ... ... 615-573-9151 
OH. Youngstown,RossRaiioCo. ......... 216-74&-8881 'TN KrioxviUe,RodenEleQlric1llSUpp.Co. . 
OK Ada, Trice Whl& EIctms. .............. 405-332-3022 :: ....................................... 615-546-8755 
OK Ardmcire,'Trice Wholesale EIcIms. ... : 405-223-8540 TN Memphis, Bluff City EIctms. ............ 901-345-9500 
OK Enid, EnId Walker EIcIIns. ............. 405-234-2218 TN Memphis, Frank G. UIfar Co. ..... : ... ; 901"725-6743 
OK Enid, Trice Wholesale EIctms. .......... 406-234-8078 TN Memphis, Warren Radio .............. 901-27402480 
OK' LawIon; Trice WhoIesaIeElctms. .. :: .. ·405-355-3953" TN Morristown, L & S EIcIms. ............ 615-581-7983 
OK Lawton, Walker Lawton Elclrns.-Inc. ... 405-355-0603 TN Nashville, Bluff City EIcIms. ......... ;. 615-242-8000 
OK McAlester, Trice Wholesale EIcIIns.. ... 91 &-423-6716 TN Nashville, Curreys Inc. .:.............. 6.15-242-4221 
OK McAlester. WiseWhI& EIcIrns. ....... : 91 &-423-2282 TN Nashville, Randolph & Rice ........... 615-255-5802 
OK MUSkogee, Sooner RadiO &TV Supp:' . TN '.ParIs, Lavender Elctms., Inc. .......... 901-642-7354 

.............. ~ .... : ..................... 91&-682-1384 TN Tullahoma, Randolph Vandergriff Inc.. 
OK MUllkogee, Trice WholeSale Elclms.. .. 91&-682-2457 ....................................... 615-455-4531 
OK Oklahoma Cily, Miller"'ackson Co. •.... 405;235-6426 TX Abilene, R & R EIctm. SulJi!. Co. •..•.. 915-677-2974. 
OK Oklahoma CiIy,Radio Supp. Co. ...... 405-232.-6127 TX ·Amarillo, R & R EIctm. Supp. Co. ...... 806-374-2866 
OK OkIahomaCily,Radio,Inc.·.: ........... 405-789-0741 TX AmariUo, TriceWhoIesaleEIctms. ..... 806-372-5668 
OK Oklahoma CiIy, Trice,WhoIesaIe Elclms. TX Austin, CAM Elctms.lnc. .............. 512-451-6585 

TX AuIdIn, Haniaon EquIp. Co. ............ 512-458-3555 
TX AuaIfn, Wholesale EIcIm. SUpp. Co. •.• 512-476-8588 
TX Beaumont, Buddy's Wholesale EIcbn Inc. 

• . . .. . .. . .. • . • . . • . . .. • . • . .. . . • • • • . . •• .• 713-642-5019 
TX Be8umont, CoVIngton DiStr. ........... 113-a3s-sae2 
TX Borger, Trice WhOlesale EIcIrns. . _. . • . •• 80&-27Ak5281 
TX BrownsvIlle, RIo RedIc Supp., Ii1c. .0 .... 512-423-1959 
TX Bryan, t.1Id-S1ate E\c1fms. .. .' .. " •. :: ... " 713-822-0864. 
TX . C8rroIItori, CUrtis MaIhes Corp. ........ 214-484-4941 
TX /CofpusChrlsti, Elctm.SuppfersInc. ,. 512-993-1303· 
TX . Cofpus. ChrIsti, Leader EIctm. Supp. Co. 

: ..... i ................. : .... ;........... 512-884-5527 
TX DalIsa, Bamer TV Supp. ', .... : ... ; .. -... 214-943-9742 
TX DalIsa, Har!1Son Equip. Co., Inc. •..••.• 21.40239-2750 
TX Dallas, R& R Ek;Im. SUpp. Co. .: ...... 214-742-1431 
TX. DalIsa,'United .DIsIr. 01 T!IX8S.Inc. .: .. ; 214-631-3980 
TX DalIIjs, Wallace Elclms.Co., Inc. . . • • ...21+340-0400 
TX Dallas, WhOlesale EleCt. Supp. Co. .. :. 214-824-3001 
TX Denson. o.nIson RadIo .. Supp. .•.•.•.• 214-485-2338 \ 
TX EI Paso, Midland Spacialty Co. ........ 915-533-9555 
TIt EI P8s0.R & R EIctm. Supp. Co....... 915-566-9693 
TX .Ft Wor1h, Ailed Eiclins. ............... 817-33&-5401 
;rx Ft WO!I'!o Apollo Whls. EIctms. ........ 817-877-5854 
TX Fl Wor1h, Wholesale EIctm. SUpP. .... 617-336-0461 
TX Gree/:IviIIe, Lavender Elclms.lnc. ...... 817-335-9515 
TX Harlingen, EIctm. SupplIers, Inc. ... :... 512.:-423-5885 
TX : HaH!ngen, Rio RedIc Supp.; Inc. ....... 512-423-1geS 
TX Houston, AngieEIctm. Supp. Co. ...... 713-659-8386 
'TX Houston, Electronic Comps. DIstrs. ..... 713-528-'1543 
TX HoustDn,HarrisonIEquIp: Co. ......... 713-652-4750 
TX Houston, HoIJs1!ln. Wholesale ......... 713-644-8320 
TX Houston, L & 0 EIctm. Supp. . i ... , .... 713-862-7454 
TX Houston, Lanert Co. ......... : ........ 713-225-1465 
TX Houston, Ralph's IndL EIcIms. ........ 713-641-0267 
TX Irving, Apollo Whls. EIcIms., Inc. ....... 214-399-8195 
TX LariIdo. Guarantee RedIc Supp. Co. ... 512-723-8913 
TX L.o!IgvIew, TexaslndL EIctm. SUpp. ... 2140793-0919 
TX LongvlEM(, Whdlesale EIcbn Supp. ... : 2140757-3961 
TX LlJbIloc:k. R & R EIctms. Supp. Co. .... 80&-765-7727 
TX Lubbock, Trice. Wholesale EIcIIns. .... 80&-747-2888 
TX McAllen, Richards EIctms. . ... .... .. • •• 512-882-6337' 
TX MCAllen, Rio Radio Supp. Inc. ....... :. 512-862-5224 
TX Midland, Trlc8Who1e8aieElclrns. .. , .. Sl5-~ 
TX Odesse..l'I & R EIcIni. Supp. Co. ...... 915-332-9186 
TX ParIs, Lavender EIcIrns. Inc. ........... 214-785-1711 
TX Pasadena, Angie EIctm. Supp. •...•.... 713-473-4428 
TX Port Arthur, Diehl R8dIo & TV Supp. .. 713-985-8888 
TX RIchardson, Martin WhIs., Inc. ......... 214-231-1626 
TX RIChardson. Trice Wholesale EIcIrns. 

• . • . . . •. .. . • . • . .. . . • . • . • . • . . . • . • • . .. ... 214-690-4646 
TIt San Antonio, M-TrOriics InC. .j......... 512-73&-2481 
TX San Antonio, ShermIiri EIctms. .; ...... 512-224-1001 
TX Shennan, Lavender EIcIIns. Inc. .•..... 21+.892-9155 
TX Shennan, Trice Wholesale EIctms. .... 214-893-7421 
TX SlaIIoItI, Harriso!l Equip. eo. ......... .713-879-2806 
TX T8II1l1e, L & M WholesaleEIctms. •.•. 817-779-7679 
TX Texarkana, C8rIton-BaIes Co. of Texarkaria 

.... : ................................... 214-792-&923 
TX Texas CiIy, EIctm. Supp. Co. .......... 713-945-4401 
TX Tyler, East Texas EIctm. InC. .......... 214-593-8253 
TX Tyler, Lavender EIcIrns. 1!'Ii- ........... 2140597:-6315 
TX Vic1orIa, Lavender EIctms. Inc. ........ 512-575-4738 
TX Waco, L & M Wholesale (:Iect. ........ 817-754-4644 
TX WlchilaFalls, R & R EIcIrns. Supp. Co. . 

........... : ........................... 817~822-0731 
TX Wichlla Falls, Trice Wholesale Elclms. 

....................................... 817-322-2151 
TX Wichita Falls, Wholesale Elect. Supp. Co. . 

· .•..•.. ................... ............. 817-723-8106 
lIT ProVo. Central Ulah EIctms. ........... 801-373-7522 
UT SaIl Lake CiIy, KImball EIctms. . •.••••.• 801-328-2075 

\ VT Burlington, Greylock EIcbns. .......... 802-863-3100 
VT Bur1ington, Vermont·AppIiance Co. .••. 802-884-9831 
vt ~1,IIIand, Rutland EIcIm. ............... 802-775-4690 
VT. While River Jet., Vermont Appliance .. 802-295-3143 
VA AIel!andrie, Certified EIcIms. ........ ;.' 703-548-5115 
VA AilIngton. Arlington EIcbn Wholesale . 

.. ................................. : ... 103-524-2412 
VA Chartottesville, Graves EIcIrns. ........ 804-296-0125 
VA Cl)8rIottesville, Virginia Radio Supp. Co., Inc. ~ 

· ............... , .......... : ........ .' .. :. 804-29&-4194 
'VA DanviUe, StateElctms., Inc. ........... 804-~131 
VA Lynchburg, State EIcIms., Inc. ......... 804-845-5883 
VA Marttnsville, State EIctms., Inc: .. ;..... 703-638-2327 
VA Norfolk, RadIo Parts DIsI. Co. .::: ..... 604-461-809s 
VA Porlamouth,DIstrs. Inc. •• :............. 804-399-2446 
VA Richmond, Banner EIcIms. Inc. ..•.•.••.. 804-321-7255 
VA Slaunton, Southern Eie¢. Corp. .•.•.••. 703-886-6218 
WA Bellingham, Seattle Radio Supp. ...... 20&-734-3400 
WA Everett. JW ElectroniCs ..... : ......... 20&-258-4339 
WA SaatIIe, EIactronIC Supp. Co. •. : .•..•.. ·206-632-2222 
WA SaatIIe, Ii'earIEIcIms. .. ,.............. 206-822-8200 
WA SaatIIe, Radar EJec. ............. ;..... 20&-282-2511 
WA SaatIIe, Westlake EIctm. Supp. .' . . . . . ..20&-622-8600 
WA Spokane, AmIac ~ Supp. .. ..... ... 509-534-0611 
WA Spokane, JW EIcIrrIs., Inc. ... : .......... , 509-535-5800 
WA Spokane, Radar E1ec..1nc. ............ 20&-282-2511 
WA Tacoma, C & G EIctms. ......... : ..... 20&-272-3181 
WA Tumwater, JW EIctms. ............... ;'206-943-1071 

792 Add Dept E~-to·address to tell them yousawJt in EEM. ElAflgecs. 
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.. - - -
Manufacturers and Sales Offices Directory 
WA Yakima, JW Electronics ............... 509-575-1234 
WV Beckley, Halley EIctms. ............... 304-253-2561 
WV Bluefield, Mason-Dixon 0isIrs. .. . . . . .. 304-325-8106 
WV Charleston, EIc1m. Materials ...... . . .. 304-344-3577 
WV Fairmont, State EIctms. ...........•... 304-366-4520 
WV Huntington, Electronic Supp., Inc. ..... 304-523-6443 
WV Morgantown, Electro Di,,"buling Co. .. 304-296-5637 
WV Morgantown, State EIctms. ........... 304-292-1641 
WI Appleton, Appleton Radio ... : ......... 414-734-5767 
WI Eau Claire, Indianhead EICIrnS. ........ 715-834-3606 
WI Fond du Lac, Fedco Elctms. Inc. ..... : 414-822-6490 
WI G.., Bay, G. M. Popkey Co. ......... 414-437-5445 
WI Kenosha, Chester Elclm. Supp. ....... 414-658-4616 
WI Macison, G. M. Popkey Co. ........... 608-257-2266 
WI Macison, Superior .EIcIrn Parts Co. ... 608-257-1477 
WI Milwaukee, G. M. Popkey Co. .......... 414-444-4730 
WI Onalaska, Stark EIcIrn Supp. Co. J.... 608-763-0800 
WI Racine, Superior Racine, Inc.' ....•..... 414-632-5142 
WI Wausau, G. M. Popkey Co. ............. 715-845-4255 
WY casper, Walker Casper EIcIrn Co. .... 307-237-1943 

SYLVANIA MINIATURE LIGHTING, GTE 
Corporation. w. Main St, Hillsboro, NH 03244, Tel: 603-
464-5533, TWX: 710-366-0387; FSC No.: 88204; EmpL: 
1000; SIs. Mgrc Tom Izbicki; Dis/. Mgrc Tom lzb1cki 
........................................... a·l109-1111 

Local Sales Offices & Re{J8 , 
Al Huntsville, R O. WhHese11 ............. 205-883-5110 
AZ Scottsdale, Bill Earl & Assocs. ........ 602-994-3613 
AA Littl!! Rock, Erickson SIs. .............. 501-225-7379 
CA Laguna Hills, English/Damco ......... 714-837-3801 
CA Sunnyvale, W.W. Posey Co. ........... 408-746-0771 
CO Arvada, Cluff & Assocs. ............... 303-425-6604 
CT No. Haven, Coakley, Boyd & Abbett ... 800-225-8402 
FL Brandon, Hutto, Hawkins, Peregoy .... 305-831-2474 
FL Clearwater, Hutto, Hawkins, Peregoy .. 813-797-4447 
FL MaHIand, Hutto, Hawkins, Peregoy .... 305-831-2474 
FL Pompano Beach, Hutto, Hawkins, Peregoy 

.. . . . . .. .. . .. . . . . .. .. . . . . . . .. . .. . . . . . .. 305-971-5750 
. GA At"""", Millar Elctrns. ................. 404-261-6180 
IL' Chicago, LRI .......................... 312-647-7755 
IN Ft Wayne, R.O. WhHesall & Assocs. .• 219-432-5591 
IN Indianapolis, RO. WhHesell & Assocs. 

. . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 317-359-9283 
IN Kokomo, R O. WhHesell .............. 317-457-9127 
IA Cedar Rapids, R W. Kunz .. . . . . . . . . .. 319-396-5386 
KS Prairie Village, R.W. Kunz .............. 913-646-3535 
KY Louisville, RO. WhHesell & Assocs. ... 502-426-7696 
LA ChaIrnette, Erickson Sis. .............. 504-271-1976 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MA Needham, Coakley, Boyd & Abbett .... 617-444-5470 
MI Grand Rapids, RO. Whnesell & Assocs. 

•.. . . . .. . .. . .... . . . •.. . . . . .. :. . . •. . . . .. 616-942-5420 
MI Southfield, R O. Whitesell ............ 313-559-5454 
MI St Joseph, RO. Whitesell & Assocs. .. 616-963-7337 
MN Minneapolis, Stoss & Assocs. ......... 612-925-2757 
MS Jackson, Cartwright & Bean .......... 601-981-1170 
Me St Louis, RW. Kunz ......... : ........ 314-966-4977 
NJ Long Valley, Paul A. Sweeney ........ 201-652-1434 
NY Rochester, Electra Sis. ................ 716-461-5252 
NY Syracuse, Electra Sis. ................ , 315-463-1248 
NC Raleigh, Millar EIctms. ................ 919-787-9585 
OH Cincinnat~ R.O. WhHese11 & Assocs. ... 513-521-2290 
OH Cleveland, RO. WhHesell & Assocs. .. 216-447-9020 
OH Columbus, RD. WhHesell & Assocs. .. 614-886-9396 
OH Dayton, R.O. WhHesell & Assocs. ..... 513-298-9546 
OR Tigaid, Electronic Sources Inc. ........ 503-684-0040 
PA Pittsburgh, RO. Whnesell & Assocs. .. 412-963-6161 
PA Trevoae, P.SA Inc. ... '.. .. .. .. .. .. .... 215-245-0513 
TN Knoxville, R O. WhHeseIl ............• 615-694-9476 
TN Mernphis, CarlWright& Bean ... _ ...... 901-276-4442 
TX Austin, Erickson Sis. ................... 512-244-3068 
'TX DaIIas,.Erickson Sales ................ 214-739-5833 
TX Houston, Erickson Sales .............. 713-266-1604 
UT Saft Lake CHy, Cluff & Assocs. ........ 801-486-7297 
WA Bellevue, Electronic Sources Inc. ..... 206-451-3500 
WI Milwaukee, F.C. DuBois & Assocs. .... 414-774-3100 

SYLVANIA PARTS, 816 Lexington Ave., Warren, PA 16365, 
Tel: 814-723-2000, 800-221-3333; Empl.: 1880; Sis. Mgr; 
R. F. Scalise 

G.T.E. GOVT SYS. CQRP., Comm Sy5- Div. 77 A St, 
Needham Hgts., MA 02194, Tel: 617-449-2000, Telex: 92-
2497; Empl.: 4000; SIs. Mgr; Ken Tong 

SYMBEX CORP., 72 Corwin Dr, Box 936,. Painesville, OH 
44077, Tel: 216-354-0925: TWX: 810-42&-2256; EmpL: 
130 ...................................... Co1528-1529 

Local Sales Offices & Re{J8 
Al Huntsville, Elclrn. Sis. ................. 205-533-1735 
AZ Tempe. Elctrn. Dev. and Sis. .......... 602-4311-1547 
CA Anaheim, West Rep. .................. 714-527'2822 
CA Chico, Symbex Corp. .. .. .. .. .. .. .. ... 916-893-5010 
CA San DIego, Westrep, Inc. .............. 619-566-6560 
CA- Santa Clara, Westrep, Inc, ............. 408-986-8833 

CO Littleton, lange SIs.. Inc. .. .. .. .. .. .... 303-795-3600 
FL Ft Lauderdale, Interlace Oynamics ... 305-565-5075 
FL Plant CHy, Interface Dynamics : ..... ,. 813-75+1329 
GA Norcross, EIcIrn. Sis. .................. 404-446-6554 
L Crystal Lake, Symbex Corp. ........... 815-455-3362 
IN Angola, Waid & Assocs. .............. 219-833-3522 
IN Indianapolis, M & L EIcIrn Sis. :....... 317-359-4742 
MA Canton, SYmbex Corp. ................ 617-826-8114 
MI Franklin Village, I.E ~n & Assoc •. 

.. . . . . . . .. . . .. .. .. . .. .... .. .. .. . . . . . ... 3,13-851-0820 
MI St Joseph, LE. Hampton & Assocs. ... 616-963-0862 
MN Chanhassen, Palker Shoap & Assocs. 

........................................ 612-934-8127 
MN Minneapolis, Parler, Shoap & Assocs. 

. . . .. . .. . . . . .. .. .. .. . .. .. .. .. .. . . . .. ... 612~755-6904 
Me Blue Springs, Kalhrinus Kelly Baumhauer . 

....................................... 816-229-0001 
Me St Louis, Kalhrinus Kelly Baumhauer 

....................................... 314-647-2400 
NJ Commack, Axelrod, Busch, Sullivan ... 201-87HI020 
NJ Englewood, Axelrod, Busch, Sullivan Assoc. 

....................................... 201-871-0020 
NJ Medford, Chan1lion EIcIrn SIs. ........ 809-983-0932 
NJ Sayreville, Axelrod, Busch, SUllivan ... 201-871-0020 
NY Bainbridge, R W. Mitscher ............ 607-967-7192 
NY Buffalo, RW .. MHscher Co ...... ; ...... 716-633-7970 
NY Undenhurst, Axelrod,'Busch, SulUvan 

. .. . . . .. .. . . . .. . . . .. . . . . . . . . .. . .. . .. ... 212-594-4090 
NY North Syracuse, R.W. MHscher Co ..... 315-456-1321 
NY PittsfOfd, RW. MHscher Co. ........... 716-586-4012 
NY Red Hook, R W. Mitscher Co, Inc ..... 914-756-8375 
NY Rochester, R. W. Mitscher Co, Inc ..... 716-227-0639 
NC .Cary, EIcIrn Sis. ...................... 919-467-6486 
OH Columbus, Nann Case Assocs. ... _. .. 614-863-5686 
OH Painesville, Symbex Corp. ............ 216-354-0925 
OH Rocky RiVer, Nann Case Assocs. ..... 216-333-0400 
OR Falls CHy, Ecco Mktg. ................. 503-787-3509 
PA Soutllarr1lton, Syrnbex Corp. .......... 215-322-8040 
TX Houston, Syrnbex Corp. ............... 713-776-6468 
UT San Lake City, Lange SIs., Inc. ........ 801-487-0843 
WA SeatUe, Ecco MkIg. ................... 206-364-0200 
WI Colgate, Rep. 1 & Assoc.' ............. 414-628-4016 

Local Distributors 
AZ Phoenix, Arizona Comps. ............. 602-269-5655 
CT Danbury, Pilgrim EICIrnS ....... . . . . . .. 203-792-7274 
MA Danvers, Criterion .................... 617-777-4725 
MA Middleboro, Glynn Elctms. ....•....... 617-947-4262 
OK Tulsa, Combined Tech Comps. ....... 916-665-3002 
WI Madison, Schrenk Sis. ................ 608-255-7400 
WI Milwaukee, Marsh EIctms. ............ 414-475-8000 

SYMBICON, 89 Route lOlA, Amherst NH 03031, Tel: 603-
673-6898, Telex: 953059; SIs. Mgr; S. Harrington; Dist. 
MgT; W. Ferrier . 

SYM-TEK SYS, INC., 3912 CiIJ;e--Fortunada, San Diego, 
CA 92123, :rei: 619-569-6800, Telex:.249036; EmpL: 325; 
SIs. Mgr; John Robinson 

Local Sales Offices & Reps , 
AZ Phoenix, Scientific DYs. .............•. 602-957-0401 
CA Huntington Beach, Scientific Ovcs .... 714-840-3501 
CA San Diego, Scientific DYes. ........... 619-266-9635 
CA San Jose, Scientific Ovs. .............. 408-554-0455 
CO Broomfield, Scientific DYes. ........... 303-469-5145 
FL Longwood, Richard Schoonover, Inc. ......... , ...... . 

J 305-766-3344 
GA Marietta, MoRe ....................... 404-992-5172 
MA E. Longmeadow, System Sis. ......... 413-525-3679 
MA Hudson, System SIs. .................. 617-562-9777 
NM Albuquerque, Scientific Oves. ......... 505-883-3668 
NY Valley Stream, Levison Sis. ........... 516-266-5020 
OH Brecksville, WAR Assocs. .............. 21 &-526-2023 . 
TX Richardson, Sym-Tek SIs. ............ 214-680-3004 
UT W. Valley CHy, Scientific OvC!!- ........ 801~966-0105 
WA Marysville, Scientilic DYes. . . . . . . . . . . . .. 206-653-6031 
Can Montrea~ Intarlax Sys., In,,:," ............ 514-336-0392 

SYMTRON CORP. 2415 E. Charleston Rd., Mountain 
View, CA 94043, Tel: 415-965-4500, TWX: 9-10-379-5002; 

. EmpL: 350; SIs. Mgr; Don Atkins 

SYNEKTRONCOAPOAATlON, 12000 S. W. Gar<len 
Place, Portland, OR 97223, Tel: 503-684-3090, Telex: 
517441; Empl.: 72 

SYNERGETICS INTL, INC, 6565 Odell P~ P.O. Box E, 
Boulder, CO 80306-1236, Tel: 303-530-2020; SIs. Mgr; 
Mike Sharkey 

SYNERTEK, 3001 Stender Way, Santa Clara, CA 95051 

SYNTEL ON., Tegam, Inc., 7230 North RIdge Ad., 
. Madison, OH 44057, Tel: 216-426-7505; Empl.: 15 

SYNTEST CORP_, 40 Locke Dr, Marlboro, MA 01752, Tel: 
617-481-7827, TWX: 710-390-7659; SIs. Mgr.- CUrtis P. 
HoHman ........................................ 001073 

TAINS 
Local Sales Offices & Reps 

CA Encino, King Engrg. ................... 816-981-8677 
CA Fullerton, King Engrg. ................. 714-525-8782 
CT Hamden, DIgital Sis. .................. 203-248-3641 
IL ArUngIon Heights, Coombs Assocs. ... 312-436-9810 
MD Silver SprIng, Source Assoc. .... : ..... 301-725-5330 
MA Waltham, DigItal Assocs. .............. 617-899-4300 
NY Canandaigue, Burt Mamula ..... ,...... 716-394-5560 
NY Whne Plains, Cane Tech. Sis. ......... 914-694-9240 
PA Newtown Square, SWR Assoc ........ 215-356-8550 
TX Waller, VHaI ProcessSys. ............. 713-463-6611 

SYNTRONIC INSTRUMENTS, INC., 100 In<k/IIIriai Rd., 
Addison, IL 60101, Tel: 312-543-6444, TWX: 910-651-
2191; FSC No.: 99409; Empl: 175; SIs. Mgr; Paul Evans 

SYRACUSE ELCTRNS.. P.O. Box 4770, Syracuse, NY 
13221, Tel: 315-486-4911, Telex: 937-232; EmpI.: 150 

SVSCON INTL, INC. 1106 So. High St, So. ~ IN 
48616-1096, Tel: 219-232-3900, 800-346-2993, liNx: 
810-299-2523; EmpL: 40; SIs. Mgr; Les Banney 

SYSTEK, 1023 N. Kellogg St, Kennewick, WA 99336, Tel: 
509-735-1200; EmpL: 5 

SYSTEMS DATA, INC. 2830 Copley Road, P.O. Box 4297, 
Akron, OH 44321, Tel: 216-886-0085; Empl.: 12; Sis. Mgr.
John C. Hall 

SYSTEMS FURNITURE co. 2727 Maricopa St, 
Torrance. CA 90503, Tel: 213-533-1212, TWX: 910-349-
7518; SIs. Mgr; Rick LabowHz 

SYSTEMS PLUS, 1120 San Antonio Rd., Palo Alto, CA 
il4303, Tel: 415-969-7047, TWX: 910-373-2096; EmpL: 35 

SYSTEMS RESCH. LABS, INC. 2800 Indian Ripple Ad., 
Dayton, OH 45440, Tel: 513-426-6000; TWX: 810-450-
2821; FSC No.: 14590; Empl.: 1000 

SYSTONICS, INC., Box 121, Winchester;MA 01890, Tel: 
617-729-4439; EmpL: 11 

SYSTRON-OONNER INERTIAL DN •. 2700 Systron Dr., 
Concord, CA 94518, Tel: 415-662-6161, TWX: 910-481-
.9476; EmpL: 418 S 

SYSTRON-OONNER INSTR. DIV .. 2727 Systron Dr., 
Concord, CA 94518, Tel: 415-676-5000, Telex: 171996, 
TWX: 910-481-9472; FSC No.: 52542; EmpL: 1400; SIs . 
MgT.- Howard W. ~ . 

SYSTRON-OONNER MICROWAVE DIV., 14844 
OxnardSt, Van Nuys, CA 91409, TeI:816-786-1760, TWX: 
91()-495-1786; EmpL: 160; Sis. Mgr; Tim A. Meehan 

SYT, 1220 Barranca, EI Paso, TX 79935, Tel: 915-593-1234; 
EmpL: 70; Sis. Mgr; LarryCrum; Dist. Mgr.- John Sullivan 

'SYTEK, INC, 1225 Charleston Rd., Mountain View, CA 
94043, Tel: 415-966-7300; Sis. Mgr; Rhonda St James 

TAB. BOOKS, Monterey &' Pinola Aves., Blue Ridge SUmmn 
PA 17214, Tel: 717-794-2191, Telex: 820562; EmpL: 175; 
Sis. Mgr; Kevin Moran 

TACHTRONIC.INSTRUMENTS, INC. New Ulm, MN 
56073, Tel: 507-354-3105 

TADIRAN BATTERIES, See Plainview Elctrns. ' 

TAFA,.INC, Dow Fid. Box 1157, Bow, NH 03301-1157, Tel: 
603-224-9585, Telex: 94-3424; EmpI.: 50; SIs. Mgr.- Bob 
Unger; Dist. Mgr; Leon Grant 

TA INSTA. CASE CO., 4625 Alger St, Los Angeles, CA 
90039, Tel: 816-242-6855, TWX: 910-497-4780; EmpL: 60; 
Sis. Mgr; Jackie Garrison; Dist. Mgr; Jackie Garrison 
................................................. Co1067 

Loca/'Sales Offices & Re{J8 
Al Huntsville, BJF\ MIg. Reps. ........... : 205-881-3569 -
P;z Phoenix, Trl-Feb SIs. .. .. .. .. .. .. .. ... 602-265-3341 
CA San Diego, LL Stoakes, Inc. .......... 619-452-1600 
CO Littleton, Omega Ltd. .................. 303-796-7040 
CT Hartford, Sturgeon Co. ................ 203-2,,\9-7800 
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TA.INS 
FL Orlando, Oem' Mktg. Corp. .... .. .. . . .. 305-299-1000 
FL ,Walton Beach, BJR MIg. Reps. ... '.. ... 904-863-3315 
IL Chicago, Aktron Corp. ...... . . . . . . .• .. 312-656-3538 
IN FortWayne,Aktron ........ : ...... : ... ·219-747-3650 
IA Davenport, Ensco Rep., Inc. Iowa •.... 319-386-6600 
KS Overland Park, Ensco Rep..- Kansas .. 913-381-7557 
KS Wichita, EnscoRep.-Wichija ..... :: .. 316-683-107Q 
KS WicMa, Ensco Wichita ............... 316-683-1.070 
MD Rockville, DBlek ....................... 301-294-0744 
Mil. Need~arn, Sturgeon Co. ........ .... ... 617,,444-6603 
MO Markland Hgis.; Ensco Rep. Inc. ...... ,314-423-3935 
/IIJ Ridgewood, Balloou, InC. .............. 201·444-6990 
NM Albuq~,,!,qU9, C.T. carlberg & Assocs. 

... "' ........... , .,. . . .... . .. . . . .. . .. ... 505-888-3883, 
NY !3reat Neck, F. & F. Metr'!, Inc. ........ 51~82-4060 
NY NeW York, Ballou ..... ;............... 212-964-4640 
NY . Rochester, Gislason Sis ............... 716·328-74OQ 
OR Aloha, Caruso '" Northcutt ............ 503·646-4973 
PA Blue Bel~ Macron Dynamics ....... ". 21 &-628-8000 
TX Arlington, Bell Camps. ......... .. .. ... 817-461-5303 
TX t EI Paso, CT. Carlparg & Assocs. .....• 505-866-3883 
WA Bellevue, CarUSO & Northcutt ........... 206-454-9699 
Inll IS,' Bnei Brak. Mono Elctrns. ......... 011-44955-3606 
Inti ST, Wick, Osprey Elctrns. ........... 011·44955-3606 
Can Ontaiio, Avotronics ................... 41&475-2024 
Can Quebec, Avotronics ................. :. 514-697-2135 

TAIYO YUDEN (USA) INC., 714 Algonquin Rd, Arlington 
Heights, IL 60005, Tel: 312-364-6104; ErnPI.: 35; Sis: Mgr: 
Mikio Hasunuma 

TAKEDA RIKEN CO., LTD., NS Bldg. 14th,4-1,Nishi
Shinjuku 2-Chome,shinjuku-ku, Tokyo 160, Tokyo 176, 
Japan, Tel: 03·342-7500, Telex: 232-4914 Takeda~; Empl.: 
1200; Sis. Mgr: Hiroshi Yasui 

TALL~RASS TECHNOLOGIES, 11100 W. 82nd st; 
Overland Park, KS 66214, Tel: 913-492-6002, TWX: 
43712t Taligrass LXKS; Sis. Mgr: George $piacker 

T&B/ ANSLEY CORP.; Sub. Thomas & Betts. 920 
Route 202, Raritan, NJ 06869, Tel: 201-685-1600; Empl.: 
250; Dist. Mgr: Roland Kolu 

T & W SYSTEMS INC •. 7372 Prince Dr. Ste 106, 
HUntington Beach, cA 9264.7, Tel:. 714-847-9960; EmpL: 
40; Sis. Mgc Robert Murphy; Dist. Mgr..' Greg La Porte/AI 
Brown 

.--FUll LINE 
AUTHORIZED DISTRIBUTOR 

.~ 
ELECTRIC SWITCHES 

IN e'o. PO • AT B D 

2478 fletc:llir Dr, WI Anleles, California 90039 

213-660;"'1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 91p·321·2971 

- - au --','i" 

Manufacturers and Sales Offices Directory 
TANO CORP.4301 Poche Ct., New Orleans,LA 70129, Tel: 

504-254-3500, TWX: 810-951-5229; EmpL: 390; Sis. Mgr: 
T. ,M. Lowrey, Energy Control Sys. 

TANSrrOR ELQTRNS. West Ad, Bennington, VT 05201, 
Tel: 802-442-5473, TWX: 71Q-360.1782; FSC No.: 05079; 
EmpL: 200; Sis. MgT: Torn Moore; Dist. Mgr: Tom Moere 

TAPE CONCEPT~,INC.,P. O. Box 815, 110 E. Vi$tula st; 
Bristol, IN 46507, Tel: 219-848-5234 ........... 001035 

TAPECOril. INC. 10 Latta Rd, Rochester, NY 14612, Tel: 
716-621-8400; Empl.: 80 

TAPESwrrCH CORP. OF AMERICA, 100 Schmitt 
Blvd, Farmingdale, NY 11735, Te): 516·694-6312, Telex: 
14-4611; Empl: 100 ... : ..•.. , .. ! .............. :. a.1699 

TAPPAN WIRE & CABlE. 256 Oak Tree Rd, Tappan. NY 
10983, Tel: 914-359-9300; FSC No.: 2G330; Empl.: 20; Sis. 
Mgr: Mike Ressa 

Local Sales Offices & Reps 
AL Huntsville, CSR Elctrns. ............... 205-533-2444 
CA AiCadia, Van Gott & Assocs ..... : ..... 816-445-9728 
CA Palo Alto, Home Electro Sis. .......... 415-494-6777 
CT Wilton, T-Bar, Inc. .................. ,.. 2iJ3-s34-s227 . 
FL' $LPetersburg, Tech-Rep Assocs. .: ... 813-577-2779 
GA .Atlanta, CSR Elctms. ..•......•........ 404-396-3720 
MD Silver Spring, Carwithen Assocs. ...... 301-589-9040 
MA Westwood Apex Assocs. .. .. . .. .. .... 617-326-5042 

,NY Mount Varnon, Sonkin Assoos ...... ' ... 914-968-8282 
NC Raleigh, CSR Elctrns. ................. 919-876-9200 
TX R"lChardson, McCpy AsIiocs. Co. ....... 214-236-1017 

I..DCaI Distributors 
IL Chicago, Newark Elctms. ... ... .. .. ... 312-636-4411 
MA Hiiigharn, Seger ElctrL Supp. Co. ...... 617-749-6700 

Tel INcORPORATED, 41829 A1brae StreeL Fremont, CA 
9453S; Tel: 415-857-3800; EmpL: 50 

TDJ CO., INC .. 1154 Morena Blvd, San Diego, CA 92110, 
TARGA ELECTRONICS, Systems Inc., 3101 Hawthorne Tel: 619-276-5920; Empl.: 6; Sis. Mgr: R. Scherr 

~13.~:i~;:~, s.:;X~~~3~~; ~=a2~~G :':;lg~~ ....................... , .................... C.1088-1089 

James E. Saarinen 

TASKER SYSTEMS, 20131 SunburstSl, Chatsworth, CA 
91311, Tel: 213-341-3010, TWX: 91()-494-i214; F~ No.: 
09017; E"lll: 250; SIs. Mgr: Gary B. Bzler 

TAUBER ELCTRNS.INC .. 4901 Morena Blvd, Bldg. 314, 
San Diego, CA 92117, Tel: 619-274-7242; EmpL: 16; Dis!. 
Mgr: Doug Bennett ....... , .................... 1)01439 

Local Sales Offices & Reps 
AI. Huntsville, Macro-Marketlng .... . . . . .. 205-883-9630 
AZ Phoenix, MacDonald & Assocs. ....... 602-998-1848 
CA Fullertori, Myco SIs. ,.................. 714-546-9113 
CA Northridge, Myco Sis, ................. 816-886-7101 
CA San Jose, Tom Haskins ......... • .... 415-964-0329 
CA Sunnyvale, Tom Haskins . . . . . . . . . . . .. 415-964-0329 
IL WheeUng, Ed Joyner & em .. . .. .... .. 312-520-1200 
NV Reno, q,nnie Dunning ,.... . . . . . . . • . . .. 702-849-0722 
OK Tulsa, Cunningham Comps. CoIp. .... , 916-492-0390 
OR Portland, Frank Jackson Assocs. ...... 503-292-26$8 
TX Dallas, Cunningham Comps. CoIp. .... 214-233-4303 
TX . Houston, Cunningham Comps. CoIp. .. 713-451-4197 
WA Redmond, Frank Jackson Assocs. .... 206-881-7277 

TAURUS . COMPUTER PRODUCTS, INC., 1755 
Woodward Dr, Ottawa, ON. Canada K2C0PQ, Tel: 613-
22&5361, Telex: 053-3577; EmpL: 17; Sis. Mgr: Bill 
DrrnIlI:od; Dist. Mgr: Bill Ormerod 

TAURUS CORP., ACademy Hill, P.O. Box 278, 
Lambertville, NJ 06530,Tel: 609-397-2390 ..... 001074 

Local Sales Offices & Reps 
CA Pasadena, Sci. Sis. ................... 213-793-1244 
FL Clearwater, Brennan Assocs. ... . . . . .. lit 3-446-5006 

TAU-TRON, INC., A Unit of General Signa( 10 Lyberty 
Way, Westford, MA 01886, Tel: 617-692-5100, Telex: 
750245; EmpL: 300; SIs. Mgr: Torn. Lillard 

TAYLOR ELECTRONICS, INC. 401 West Orion, 
Tempe, AZ 85283, Tel: 602-838-4523; Empl.: 25; SIs. Mgt: 
Sharon F. Hansen .............................. 001848 

Local Sales Offices & Reps 
CA Los Angeles, Power Partners., Inc. .... 213-215-0800 
CA Sunnyvale, Qualiech Assocs. ..•...... 408-732-4800 
MA WestwoodModIek ................ "' .• 617-461-0620. 
toIIN Minneapolis. D. A. ~ Assocs., Inc ... 612-86e.3700· 
PA King of Prussia, KSI .................. 215-783-6400 

'lIilrIN~ORPORATED 

T~BAR INCORPORATED, sWitching' Gomponents 
Div.,P.O.BoxT,141 Danbury Ad, WIIIon,CT06B97-Q730, 
T~: 203-834-8227, Telex: 681-9129, TWX: 71 ()-479-3216; 
Empl.: 560; Sis. Mgr: Gerard F. Ryan; Dist. Mgr: Bill 
Kn,Ippenbacher . 

---- Advertisement ----
l!~qu~ T-Bar multi-contact switching devices 
switch more circuits in less space. They have 
proven reliability in data processing, data and 
voice .communications. test equipment and 
instrumen~ation applications. Available as 
standard and latching relays, and toggle and 
pushbutton switches. Used for < restora). 
reconfiguring. arid line acceSs applications in 
commercial, military and aerospace 
applications. T-Bar will custom design and 
build a wired assembly to meet your switching 
needs. 

TDK CORPORATION OFAMl;RICA,4711 GoH Rd, 
Skokie,lL 60076, Tel: 312-679-8200; Sis. Mgr: A. Otsuka 
.. A.117&1178, 1278, 1640-1641; 00104&1047, 1849 

Local Sales Offices & Reps 
AL liirmingharn, Robert W"arrock Co. ...•. 205-879-0576 
CA Cupertino, Thresum Assocs .......... 408-996-9689 
CA Laguna Hills. English-Dainco ......... 714-837-3801 
CA Torrance, TDK Corp. of Amer. ......... 213-539-6631 
FL Sl Petersburg, Tech. Rep. Asso<:s. .... 813-577-2779 
ID Meridian, tnt..,..,:,oontain Tectm. ....... 208-888-5708 
IL Palatine, Technology SIs. ............. 312-991-6800 
IN Indianapolis. TDK Corp. 01 Amer. ...... 317·872-0370 
MA Westwood, ComP. Rep. AS8OCs. ....... 617-329-3454 
MN Bloomington. Smiley-ScottAssocs. ... 612-888-5551 
N.I ( Mount Laurel, CornIek, Inc. •..•.....•.. 609-235-8501; 
NY East Syracuse, Nycom,lnc. ...... .- ... 315-437-8343 
NY ·Port Washington, TOK CoIp. of Amer. 

............... : ............. 516:-625-0100, Ext 2300 
NC Raleigh, Zucker Assoc ....... .. .. .... 919-782-8433 
OH Cinciilnali, Luebbe SIs. Co. ........... 512-871-4211 
TN Knoxville, Insul-R~ ... , .... , ..... ,.. 615-691-7586 
TX Richardson; Logic I Sis. ............... 214-234-0765 
WA SeaUle, Harry Levinson Co. ..,........ 206-2!l5-p622 

T.D.S. CIRCUITS, INC. 6290 sLinsei Blvd, # 1126, Los 
Angeles, CA 90028, Tel: 213-483-5170, TWX: 910-321-
2903; SI$. Mgr: Norman R. Sutherland 

. . 
'rEAc GoRP. OF AMERICA, Indl. Prod. Div.7733 

Telegraph Rd. Montebello, CA 90640; Tel: 213-726-0303, 
Telex: 67-7014; Empl.: 200; Sis. Mgr: AI AsIDr; Dist. Mgr: 
AI Astor 

TEC; 2727 N.· Fairview, Box ~, Tuscan, AZ 85703, Tel: 
802-792-2230, TWX: 910-952-1377; EmpL: 800; Sis. Mgr: 
Barry Hamilton; Dist. Mgr: Barry' Hamilton 

TECA, THERMOELECTRIC COOLING AMERICA 
, CORP., 448 N. Halsted SL, Chicago, Il60622, Tel: 312-

866-1800; Empl.: 50, ....•....•....... , ••... Co1675-1677 

Local Sales Offices & Reps 
......•...............•..• 312'367-5700,800-572-1180 

'~CCOR III I~ICONDUCTORS 
TECCOR ELCTRNS., 1801 Hurd Dr. Irving, TX 75062, 

'Tel: 214-252-7651, Telex: 79-1800, TWX: 910-seo-506B; 
ErripL: 700; SIs. Mgr : Gerry Wiley .. __ .... A.2092-2093 

Local Salas Offices & Reps 
AL Huntsville, ·Interep Assocs. •........•.. 205-533-1730. . 
AZ Tempe, System SIs. of Ariz. " ..... ,... 602-829;9338 
CA San Diego, O'Donnell Assocs. ........ 619-578-1645 

. CA San Jose, O'Donnell Assecs. ....•..... 408-263-6500 
CA Torrance, O'Donnell Assocs. .......... 213-539-9664 
CO Castle Rock, Romulus ................ ~127 
CT Cheshire, Scientific Comps. ............ : 203-272-2963 
FL Clearwater Beach, Perrott Assocs. .•.. 813-443-5214 
FL '·prlando, Perrott Assocs. ............. : 305-296-7748 
FL Sunrise, Perrott Assocs. ..•..•..•...• ~ 305-482-6909 
GA Norcross, Interep Assocs. ............ ; ': 404-449-8680 
ILArlington Heights, MSl ................ 312-956-1000 
IN Fort Wayne, Robert O. Whitesell & Assocs. 

................................. "". ... 219-432-5591 
IN Intlanepolis, Robert O. Whitesell & Assocs. 

. ........•...••...•.....••.....•.•..••. ' 317-359-9283 
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Manufacturers and Sales Offices Directory 
IN Kokomo, Robert 0. Whitesell & Assocs. 

.....•..•.....•...•...••••.•.....•.•.•. 317-457-9127 
IA Cedar RapIds, E. C. S. ................ 612-933-2594 
KS Olathe, SP$ Assocs. ......••.......... 913-0764-4460 
KY louisville, Robert O. Whitesell & Assocs. 

. ........................................ 502-426-7696 
MD BaHimore, Burgin-Kren Assocs. . • . . . .. 301-265-8500 
MA Walpole, JEF CofI1lOnents ......•..... 617-668-6695 
MI Detroit, Rathsburg Assocs. •....••..•.• 313-882-1717 
MN Minneapolis, Electric Comp. SIs. ...... 612-933-2594 
MO St Louis, SPS ..•.•••....••........•.. 913-764-4460 
NM Abuquerque, Sys. SIs. of Arizona Inc. 

.....•.....•......•.•..•...•........... - 505-881-8877 
NY canandaigue, Bensman/Upstate AssOcs. 

· . • . . . . ... . . • . . . . . . . . • . . • . . . • . • . . . . . . • .. 716-396-2498 
NY Johnson City, Bensman/Upstate Assoc. 

...........•........•......•........•.. 607-722-2242 
Nt Raieigl. J'& B SIs. ........•.•......... 919-772-3546 
OH Cincinnati, Robert O. WhHesell Assocs. 

...........•.....•..•..•...•........... 513-521-2290 
OH Cleveland, Robert O. WhResell & Assocs. 

· . . . . . . . . . . • • . . . . • . . • . . . . . • . • . . . . . . . • .. 216-447-9020 
01;1 Columbus. Robert O. Whnesell & Assocs. 

· • . . . . . ... . . • . . . . . . . . • . . . . . • . . . • . . . . . . .. 614-686-9396 
OH Daylon, Robert 0. WhHEiseIl & Assocs. 

· ... :. . . . . • • . . • . . • . . • • . • • . . . . . . . . . . . . .. 513-288-9546 
PA Flourtown, C. H. Newson & Assocs. ... 215-246-3377 
PA Philadelphia, s-J Assocs. ............. 215-629-1025 
PA Pittsburgh, Robert O. Whitesell & Assoc. 

.•.........•........•.....•............ 412-963-6161 
TX HouSton, Bonser Philhower SIs. ....... 713-495-3115 
UT SaH Lake CI1y, Electrodyne .. .. .. .. ... 801-466-3801 
VA Lynchburg. Burgin-Kren Assocs. •.•... 804-239-2626 
WA Redmond, Cuadra SIs. •.....•......... 206-883-3550 
WI Wauwa1osa, Larsen Assocs. .......... 414-256-0529 

Local DIstributors 
AL Huntsville, RM Electronics ............ 205-852-1550 
AZ Phoanix, Tri-Tek ...................... 602-995-9352 
AZ Tempe, Bell Inds. ..................... 602-966-7800 
CA Chatsworth, Integra1ed Elctms. ........ 213-996-2200 
CA Hayward, Electro Camp. DiStrs. ....... 415-783-5800 
CA Irvine, Integra1ad Elctrns. .............. 714-540-5800 
CA San Josa, Rose Elctms. Dist ... . . . . .. 406-283-2934 
CA Santee, Mouser Elctms. ............... 619-449-2220 
CO Lakewood, Active Comp. Technlg. •... 303-233-4431 
CO Wheatridge. Bell Inds. ................. 303-424-1985 
CT East Haven. JV Elctms. .....•......... 203-469-2321 
CT Hamden, Alma Elctrns. •.....•........• 203-286-6556 
FL Longwood, Intertec DiStr. ........ . . . .. 305-634-7777 
IL Elk Grove, RM Elctrns. ................ 312-364-6622 
IL Hoffman Estates, IntE!' Comp ...... ... 312-843-2040 
IL Rosemon~ Advent Elctms. .....•.....• 312-296-4210 
IN Ft Wayne, Graham EIctrns. ..........• 219-423-3422 
IN Indianapolis. Advent Elctms. ........... 317-872-4910 
IN Indianapolis. Graham EIctrns. ......... 317-634-8202 
IN Indianapolis. AM Elctms ............... 317-247-9701 
IA Cedar Rapids. Advent Elctrns. ........ 319-363-0221 
LA Ba10n Rouge, IndL Elctms. Supp. .....• 504-926-0513 
LA' Shreveport. IndL I;:lctrns. Supp. .......• 318-222-9459 
MD Rockville,AImaElctms. ............... 301-251-1161 
MD Savage, PyItronic Inds. .. .. .. .... .. ... 301-792-0780 
MA Burtington. Zeus Comps. .............. 617-273-0750 
MA Woburn. ACI Elctms. .................. 617-935-7230 
MI Farmington Hills, Advent EIctrns. ...... 313-477-1650 
MI Wyoming. RM Elctrns. ................ 616-531-9300 
MN Minneapolis, Stark Elctrns. ............ 612-332-1325 
NE Lincoln, Scott Elctrns. •...........•...• 402-466-8221 
NJ. Camden, Gen Radio Supp. •......•... 608-964-8560 
NM Albuquerque, Bell Inds. .... • . . • . . . . . .. 505-292-2700 
NY Buffalo, Summit DiStrs. ........•...•... 716-884-3450 
NY Jamaica, Archer IndL Distr. . ............ :112-291-3232 
NY Port Chester, Zeus Camps. ........... 914-937-7400 
NY Rochester, Simeona EIctrns. ........... 716-328-3230 
NY RocheSter, Summit Dis1rs. '" . . . . . . . .. 716-334-7376 
NC Greensboro, Hammand Elctms. ....... 910.275-6391 
NC WinSton-Salem, Alma EIctrns. ......... 919-76~ 
OH CinciMaIi, Graham I;:lctms. ...... i ..... 513-772-1661 
OH Columbus, Graham Elctrns. ....... , ... '614-895-1590 
OH Daylen, SIoIIs Friedman .............. 513-298-5555 
OR Portland. Radar Eic. Co. .•............. 503-232-3404 
PA Enola, Alma Elctrns. .................. 717-732-3681 
PA Me Kean. Advacom ................... 814-476-7774 
PA Montgomeryville, Pyttronic Inds. ....... 215-643-2850 
PA Philadelphia, Alma EIctms. .•.......... 215-698-4000 
PA Pittsburgh, Alma Elctrns. .............. 412-931 ~5990 
SC Greenville, Hammond Elctms. ......... 803-233-4121 
TN Chatanooga, Techni-Tror;ics .......... 615-875-5449 
TN Nashville, Graham EIctrns. ....•.. ,.... 615-242-2882 
TX AuStin. Active Comp. Technlg. ........ 512-452-5254 
TX Dailes, Active Comp. Technlg. ........ 214-98O-i888 
TX Dalles, RM Elctrns. ................... 214-235-3100 
TX EI Paso, ERA Elctms. ................. 915-592-4126 
TX HouSton, Active Camp. Technlg. .•.... 713-498-4000 
UT Sah Lake City, BeIlIOds. .............. 801-972-6969 
WA Bellevue, Integratad Elctms. .....•.... 206-455-2727 
WA Seattle, Radar EIec. Co ........... :.... 206-282:25.11 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 
wi New Berlin. AM Elctrns. ............... 414-784-4420 

TECHCON SYSTEMS INC.. 1059 E. Bedmar St, Carson, 
CA 90748, Tel: 213-603-6688; ErnpI.: 25; SIs, Mgt: S. L 
Morse . : 

TECH-ETCH, INC. 45 Aldrin Ad., Plymouth. MA 023Eio, Tel: 
617-747-0300; En¢: 2BO; SIs. Mgt: P.A. Thomas 

TECH LABS., INC., Bergen & Edsall Blvd$., Pa1Isades PI<., 
NJ 07650. Tel: 201-944-2221; FSC No.: 63332; En¢: 31 
.................................. , ..... , .. 801700-1701 

Local Sales Offices & Reps 
CT New Preston. NBS Assoc. .. . . . . . . . • .. 203-668-0501 
GA Atlanta. Grady DuckeIt SIs. .... • .. .... 404-451-3529 
IL Glenview, Crimson Engrg. Co. ........ 312-470-0024 
KS DeSoto, Midlec Assocs. ............... 913-441-6565 
MI Jackson, N. Scroggs Co. .............. 517-750-1170 
MO Florissant. Midtec Assocs. . . . . . . • . . . .. 314-637-5200 
NJ HaddonfleId. Gray Assocs. ........•... 608-429-5300 
NJ Upper SaddI9 River, Bob Cameron. Inc. 

....................................... 201-825-1304 
NY Huntington Station. Haner Assocs. .... 516-242-7855 
NY Pittsford, Net SIs. ..................... 716-467-4538 
OH Cincinnati, Palco ...................... 513-931-3311 
PA Pittsburgh, VerHili Assqcs. ............ 412-241-5202 
TX Dailes, SouthweSt EIctrns. .. .. .. .. .... 214-690-9881 
TX Houston. Soulhwes1 Elctms. .......... 713-729-1670 
WA Saaltle, SPS Elctms. .................. 206-323-4140 

Local Distributors 
CA Granada Hills. C & W Camps. Sis. .. .• 818-388-4032 
CA Palo AHa, Mallard Mktg. ............... 415-961-0458 
NJ Garfield, Bob Cameron Assocs. ....... 201-470-0760 
NY Huntington Station. Haner Assocs.. Inc. 

....................................... 516-242-7855 

TECHLAND SYSTEMS, IIIIC.. 25 Waterside Plaza. New 
York, NY 10010, Tel: 212-684-7788, Telex: 961-134 

TECHMAR CORP~ 2232 S. Cotner Ave. Los Angeles, CA 
90064, Tel: 213-478-0046, BOO-TECHMAR; EmpI.: 12; SIs. 
Mg,: Tom Cooper ........................ <>1090-1091 

TECHNAR INC. 205 N. 2nd Ave., Arcadia. CA 91006, Tel: 
818-445-1143; Sis. MgT: JameS Rhodes 

TECHNIC, INC. Box 965, Providence, RI 02901, Tel: 401-
781-6100, Talex: 927514; ~L: 125; SIs. Mgt: A. A. 
Amtas 

TECHNICAL AIDS TO INDEPENDENCE, INC. 12 
Hyde Roed, Bloomfield, NJ 07003, Tel: 201-338-8826; 
Empt2 

TECHNICAL COMMUNICATIONS CORPORATION, 
100 Domino Drive, Concord, MA 01742, Tel: 617-882-
6035, Telex: 923407 

TECHNICAL DEVICES, 560 Alaska Ave., Torrance. CA 
90503, Tel: 213-818-8437; FSC No.: 04772; EmpL: 21; SIs. 
Mgr: D. Murrin; Dist. Mgr: D. Murrin 

, 
TECHNICAL MARKING SYS., p.o: Box 10, Lynilfie/d, MA 

01940, Tel: 617-334-6940; Ernpl.: 20 

TECHNICAL MATERIALS, INC., Sub. of Brush 
Wellman, Inc.. 5 Wellington'Ad., Lincoln. 'AI 02665, T8I: 
401-333-1700, TWX: 710-384-0600; ErnpL: 250; SIs. Mgr: 
John S. Seligman 

, Local Sales Offlces & Reps , 
CA Los Angeles, E. J. Brookes Co. ....... '. 213-722-8100 
CA Santa Clare, E. 'J. Brook9$ Co. ........ 406-988-1201 
IL Bmhur~ Technical Materials ..... ,... 312-632-1283 
IN CarmeI,~WoodNngCo. ........... ·317-844-7365 
SC Greenville, B & B SIs. ........... ,..... 803-'297-1200 

TECHNICAL PANELS, INC. 9162 La Rosa Or, Temple 
CRy, CA 91780, Tel: 818-285-3105; EmpL: 13; Sis. Mgt: 
JanlynPrendfz 

TECHNICAL RESEARC,,", & MF(3., INC. R.F.D. # 10. 
Manchesler, NH 03103, Tel: 603-627-6000, TWX: 710-
220-676,~;. ErnpI.: 25; Sis. Mgr: A. Marin 

TECHNIPOWER, A PENRIL CO~ P.O. Box 222, 
Commerce Pk., Danbury, CT 08810, Tel: 203-748-7001, 
TWX: 710-456-9280;'FSC No.: 13650; EmpL: 135; Sis. 
Mgr: Ivan Bourgoin (Variac); Dist. Mgr: James McCarty 
.. .. .... ........ ...... .. .. .. .. .. .... ... Ao2306; Do1850 

TECHNO 
Local Sales Offices & Reps 

CA Thousand Daks, Technipower .... ,'" 805-493-2244 
FL MaIUand, EIR, Inc. ..... ,............... 305-680-9600 
MA Sudbury, Technipower ............... , 617-443-7347 
MN BurnsvIlle, Electromec SIs.. Inc. .... '" 612-894-8200 
MO St Louis. Ro1hkopI & Assoca. .......•. 314-961-4485 
NY Pannsauken. Ar-Jay T8ch. ............ 609-883-4280 
TX RicharclsOn, ScientHlc Sis. Co. ........ 214-231-6541 
can Guelph. ant. VIcIrix, lid. ........... :.. 518-636-1480 

Local DIsIrlbutots 
CA Hollywood. Yale RadIo EIctm. 

.. ...................... 213-465-3188, 800-421-4144 
CA Los Angeles, CaI-State 8ctms. ....... 213-933-8187 
CA QakIand, N. A. D'Arcy ................. 415-638-Z773 
CA Santa Ana. Action EIctrns. ............ 714-547-5.169 
IL Chicago. DeHa Tech. Prods. Co. ...... 312-478-1134 
MA Woburn, Abbott EIctrns. Co. ........... 617-935-2040 
MI Dearborn. IndL TernperaItA'e & Control 

....................................... 313-278-2210 
MN St Pau~ Gopher EIctrns. Co. .......... 612-483-3322 
MO Stlouis, OHve EIctms, Inc. ........... 314-428-4500 
NY Albany, Adirondack Elctms.. Inc. ....... 518-456-0203 
NY Farmingdale, Midway IndL Elctms. .... 5.16-293-6800 
NC Charlotte, Jenkins EIec. Co. ........... 704-392-7371 
OH Daylon, Esco Inc. ..................... 513-226-1133 
OK Tulsa. Inotek .......................... 918-627-1500 
PA Phll~a. PEl/Genesis ............ 215-568-7400 
TX Dailes, lnotek ......................... 214-243-7000 
TX Hous1on. Inotek ....................... 713-886-4494 
can Guelph. Ont, Victrix. lid. .............. 519-636-1480 

TECHNIQUES, INC. 235 Jaekson St, Englewood, NJ 
07631, Tel: 201-569-5900; ErnpI.: 60 

TECHNISERV INC.. 1560 Teaneck Ad., Teaneck, NJ 
07666, Tel: 201-637-0032; SIs. Mgr: L G. Mansoor 

TECHNITROL. 1952 E. Allegheny, Philadelphie, PA 19134, 
Tel: 215-426-9105, Telex: 634245; FSC No.: 90095; ~l: 
350; Sis. Mgr: G. ShilHng ••. Ao1458, 1574-1579, 2307; 

801002, 1010 

I-ocal Sales Offices & Reps 
AL Huntsville, Muroota ...........•....•.. 205-539-8476. 
AZ Phoenix. 1ntegra1ed Sys. & Dev. Sis. •.. ,602-971-6250 
CA San Rafael, Wright Assocs. ...... .. ... 415-457-9940 
CA Torrance, Da10masi & Grupp. Inc. ..... 213-327-1775 
CO Castle RocI<, Romulus 'EIctms.. Ltd. ... 303-686-5127 
GA Norcross, Dixie Tech. Mkig. ..•........ 404-447-6832 
IL Wauconda, Cudahy SIs. .............. 312-526-2484 
IA Des Moines, The Beams Co. .......... 515-255-1148 
MIl Baltimore, Ca1las Elctrns. ............. 301-744-7711 
MA NeWton, Normell Assoc. .............. 617-969-5478 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Fairport. TAe Assoc. .................. 718-425-1070 
NY. Jericho, J. Square Mkig. .. .. .. .. .. .... 516-935-3200 
NY Syracuse, Tae Sis. .................... 315-637-9861 
OH Galion, Ra1ronics ..................... 419-466-4566 
PA Ees1on, The Kandan Co. ; ............. 215-253<-3100 
PA Pittsburgh, Robert Kneip .............. 412-823-01~ 
TX Austin, EIctrns. Mklg. Assoc. .. .. .. .... 512-637-oB93 
TX Grapevine, EIctrns. Mkig. Assoc. ...... 817-481-7502 
TX Hous1on, EIctrns. Mktg. Assoc. ...•.... 713-498-8120 
WA Redmond, General Technlg., Inc. ...... 206-881-6456 

) 

TECH~PONENTS CORP. 7803 Lernone, Van 
Nuys, CA 91405, Tel: 818-781-1642, TWX: 910-495-2015; 

. FSC No.: 17626;Multiple; Empl.: 135; SIs. Mgr: Vivian 
Meranda 

TECHNOLOGY DYNAMIcs. 91 E. Carver Ave., 
Westwood, NJ 07675, Tel: 201-664-7636 ...... Do1851 

Local Sales Offices'& Reps 
CA Sunnyva1e, SourceIronics, Inc. ...... ,. 406-888-8801 
CA WeSt Lake Village, Powerdyne Assocs. 

...................................... , .818-991-0632 
CO Aurora, Butler Tech. Sis. .............. 303-343-3787 
FL Ortando, Gramar, Inc. ................. 305-694-3351 
MD Hegers1on. Stinson Assocs.. Inc. ...... 301-790-1193 
VA ReSton. Stinson Assocs.. Inc. .......... 703-62Q-ooea 

TECHNOLOGY PROOS., INC. 8900 Elan Ave, canoga 
p~ CA 91304, Tel: 213-998-8555; FSC No.: 81<984; Sis. 
Mgr: N. Lerman 
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TECHNO Manufacturers and Sales Offices Directory 
TECHNO VATION, INC., 14 Crandall Ave., Pompton Lakes, CO ColoradO Springs, J. Smith & Assocs. TEKTITE CORP .. 4756 Platt Ad, Ann Arbor, MI481 04. Tel: 

313-971-9379; SIs. Mgr; Jose'Padilla NJ07442, Tel: 201-639-0740; EmpL: 10; SIs.Mgr" Fredric 
S. Miller 

TECH SPRAY, INC" Box 949,Amarillo, TX 79105. Tel: 806-
372-l!523, Telex: 738450; EIJ1)L:. 40; SIs. Mgr" R. G. 
Russell; Dist. Mgr" Jack Swanson 

AA TEl AUA 

TECHTROL CYCLONE11CS, INC.. 815 Market St.. 
New Cumbeiland, PA 17070, Tel: 717-774-2745, TWX: 
51Cl-65O-7003; FSC No.: 58792; EmpL: 25; SIs. Mgr: 
Robert Nemeth ........................... ;'.1446-1449' 

t.oeal Sales Offices & Reps 
CA . Mountsin View, Dimes Grp. ........... 415-493-1885 
CA Sah Jose. MC Assocs. ................ 408-446-4100 
CA Signal HiitThorson Co. ............... 213-595-0361 
MD E1Hco1t City, Nelson Elctms.lnc. ....... 301-747-7887 
Ny Brooklyn, Perlsky Assocs. ............. 212-763-4936 
PA Philadelphia, Eastern Instrmn. ..• :..... 215-245-6680 
TX QaJIas, Airep EIctms. .................. 214-349-4360 

Q&CKNIT· 
TECKNIT (EASTERN j:ACILITY~ 129 Dermody St, 

Cranford, NJ 07016, Tel: 201-272-5500, Telex: 6853079 
TCKNT, TWX: 710-996-5961; FSb No.: 07700; EmpL: 300; 
SIs. Mgr: Tliomas McCreery 
... .. . .. .. ..... ... . .. ... .. .... 001530-1535, 1730-1737 

Local Sales Offices & Reps 
AZ T~ TempeAssocs. ........ : ...... 602-829-1901 
CA Granada Hills, C & W Camp. Sis. ..... 816-366-4032 
CA San Diego, Cerco ..................... 619-450-1754 
CA SantI\ Barbara, TacknR (Western FaciUty) 

. . . .. . . . .. .. . .. . .. . .. .. . . .. .. ... .. .• . .. 809-963-581·1 
CA Sants Clara, Nova-Troni>< .............. 406-727-9530 
CO Denver, Tacknit Mid-West ............. 303-733-8845 
FL Allarnonte Springs, Lawrence Assocs. 

....... ; ............................ ,. . 305-339-3855 
. FL Boca Raton, Lawrence Assocs. ....... 305-3611-'7373 
FL Clearwater, Lawrence Assocs. ........ 813-584-8110 
FL Mailland, E1R, Inc. ..................... 305-660-9600 
FL N. Laud&r!lele. EIR, Inc. ............... 305-975-8718 
FL West MeIboume, Lawrence Assocs. .. 305-724-82)M 
Il ArUngton Hgts., DiEilhert/AngeI ........ 312,593-7800 
IL Chicago, IndUstrial Reps. ............. 312-847-7755 
IA Davenport, Ensoo-Rep, Inc. ......... :. 319-388-8800' 
KS Overland Park, Ensco-Rep, Inc. ....... 913-381:7557 
KS. Wichila, Ensoo-Rep, Inc. ............. : 316-883-1070 
MD Rockville, Mechtronics ........... ,.... 301-340-2130 
MA WalHnglord, Com-Sale ................ 203-g69-7964 
MI Lavonia, Lowell-Wendt Mklg. Co. ..... 313-464-2722 
MN Eden Prairie, EIcIm. Innovators, Inc. •.. 612-941-0630 
MN St Paul, Repco ....................... 612-642-2828 
MO Maryland Heights, Ensco-Rep, Inc. .... 314-423-3935 
NH Hudson, EMC Seles .................. 603-889-5751 
NJ N. Plainfield, Brady Co. .. ............. 201-7~79ii8 
NJ Union, Meridian Entprs.' ............... 201-887-6220 
OH Columbus, McFadden SIs. ............ 61~1280 
OH Dayton. Jay Engrg. ................... 513-253-2151 
OH . N. Royalton. Jay Engrg. ................ 21 ~237'4235 
TX ,Austin, P. J. Scanlon & Co. ............ 512-255-2684 
TX' Dallas, P. J. Scankin & Co. ........... ; 214-231-4661 
TX Houston, P. J. Scanlon & Co. ......... 713-663-7779 
WA Bellevue, QueSt Mktg. ................ 206-747-9424. 

TECMAR, INC. 622S Cochran Ad, Solon, OH 44139; Tel: 
216-349-0800; EmpL: 800; SIs. Mgr" TIm Mahoney " 

TECNETICS, Box 910, Boulder, CO 80306, Tel: 303-442-
3837, TWX: 910-940-3246; EmpL: 225; SIs. Mgr: V L 
Garrison 

TECO CORP. Bey Ad, P. O. Box A. WiMisquam, NH 03289, 
Tel: 603-524-1998; Empl.: 80-100; SIs. Mgt" Sandra 
Murphy 

TECOM INOS., 9324 Topanga Canyon Blvd., Chatsworth, 
CA 91311, Tel: 816-341-4010. Telex: 69 8476; FSC No.: 
59850001; EmpI.: 107; Sis. Mgr" Philip R Poutre' 

Local Sales Offices -& Reps 
AZ Phoenix, J. Smith & Assocs. .......... 802-267-0981 
CA Mountain View, Disman - Bakner . .... 415-969-3010 

....................................... 303-597-5343 
FL Ft Lauderdale, The Snow Co. ......... 305-563-2448 
FL Melboume, BarIcman Assocs. ......... 305-254-1863 
IL Northfield, Feller Assocs. .......... , ... 312-446-8065 
IA Cedar Rapids, Feller Assocs .......... 319-364-0566 
MD Rockville, a..C Assocs. ............... 301-340-1175 
MD Severna Pk., Delmarva EnQr9 ........ 30H147-8007 

. MA Topsr;etd, R F. Assocs. ............... 817-887;9762 
NM Albuquerque, J. Smith & ASSOCS: ... ~ .. 505-265-3406 
NY Hartsdale, Spectrum SIs. ... : .......... 914472-8600 
NY Skaneateles, RobtrOO, Inc, ..... .. .. ... 315-685-5731 
OH Dayton, (WT Assocs. ................. 513-253-1356 
PA Lafayette Hil~ M. Lader Co. ...... . .... 215-825-31 n 
TX ArIingIon, John Houston Assocs. ...... 817-265-2931 
TX San Antonlo,·John Casey .......... >.. 512-492-81'54 
WA Bellevue, Thorson Co. Nor1hwest ...... 206-455-9180 
Can Ottawa, Ont, Giga1ron Assocs. ......... 613-225-4090 

TECRON INDUSTRIAL PRODS., Crown Inti., Inc., 
1718 W. Mishawaka Rd., Elkhart, IN 46517, Tel: 219-294-' 
6300, Telex: 810-294-2160; EmpL: 335; SIs. Mgr" Howard 
King ......................... 001018-1021, 1310-1311 

----Loeal Seles Offices & Reps 
CA Milpitas, IFM Inc... .. . .. .. .. .. .... . .... 406-945-5920 
CA Thousand Oaks, HTEC ............... 805-492-2889 
CT. WQOdbridge, Electronic Marketlng Assoc. . 

....................................... 203-397-1461 
IL ChiCago, Berndt Assocs ....... : ........ 312-283-0713 
IA Cedar RapIds, MAl Assocs. ........... 319-396-8030 
MI Livonia, Lowel~Wendt Mktg. Co. ...... 313-464-2722 
MN St Pau~ Timewave Technlgy., Inc. .... 612-451-7575 
NJ Wayne, Ramapo, Inc. ...... . .. ... .. ... 201-839-6767 
NY Syracuse, Labtronics Inc. .. .. .. .. .. ... 315-455-7314 
OH Brecksville. Audio Mktg. Assoc. .. ,.... 216-526-2426 
TX Longview, Audex ..................... 214-756-9392 
WA Bellevue, Showalter InstrS., Inc. ....... 206-746-7970 

. , 
TEKTONE SOUND & SIGNAL. 1331 S.KiIIian Dr" Lake 

Park, FL 33403, Tel: 305-844-2383, Telex: 51-3438; FSC 
No.: 59-1500771; ~L: SO; SIs. Mgr" Carlos Mira; bist. 
Mgr" Carlos Mira 

TEKTRONIX, INC .. P. 0.BoX500, Y3-314, Beaverton, OR 
97077, Tet: 800-547-1512, Oregon only 800-452-1877, 
TWX: 91G-467-8708; FSC No.: 80009; EmpL: 20000 

TaAUTOGRAPH. 8700 Bellanca Ave" Los Angeles, CA 
90045, Tel: .213-641-3690, TWX: 910-326-6117; EmpL: 
300 . 

TELCOM INC.8027LeesburgPike, Vienna, VA 22180, Tel: 
703-893-7700, Telex: 89-2321 

TELCO PRODUCTS CO .. 44 See Cliff, Glen Cove, NY 
11542, Tel: 516-759-0300; EmpL: 34 

TEL~YTE TECHNOLOGY, INC. Remark Datacom 
Div. 270 East PulaSki Road, Greenlawn, NY 11740, Tel: 
516-423-3232, TWX: 510-226-0449; EmpL: 40; SIs. Mgr; 
Curt DeForest 

TELECOMMUNICATIONS DEVICES, 2320 Wisconsin 
Ave" Downers Grove, IL 60515, Tel: 312-971-3460, TWX: 
910-695-3222; EmpL: 45; Sis. Mgr: Joel Peterson; Dist. 
Mgr:: Theresa Kanaga 

TELECOMMUNICATIONS TECHNIQUES CORP .. 
444 N. Frederick Ave., GaitherSburg,.MD 208n, Tel: 301-
256-5011,.Telex: 908736; Empl.: 100; SIs. Mgr" John 
Farrell 

TECSTOR, INC. 1!l161 Gothard Street,Huntlngton Beach, TELECTRO SYS. 96-18 43rd Ave., Corona, NY 11388, Tel: 
CA 92847, Tel: 714-842-0077, TWX: 856305; EmpL: 100; 212-651-6900; EmpL: 75; Sis. Mgr: H. Su~man 
SIs. Mgr: Nancy Moren/Robert Whiteglver 

TED CORP., 11415 Johnson Dr. Shawnee Mission, KS 
66~, Tel: 913-631-6211; FSC No.: 05209; ErilpL: 48 

T£DEA USA, 7800 Deering Ave., CanogaPark, CA 91304, 
Tel: 816-884-8818, Telex: 67-3382, TWX:· 91G-494-1951; 
Empl.: 10; Sis, Mgr: Tony Smalarz ............. 8.1827 

Local SeJeS Offices & Reps 
AZ Tempe, Trembly Assocs. .......... , ... 505-266-6616 
CA Carlsbad, Elotek Sys. ................. 714-436-4856 
CA Palo Ana, Gada Instr. Sis. ............. 415-961-2222 
CO LHtleton, R8do Elctrns. ................ 303-794-4279 
GA Atlanta, Physimelrics .. .. .. . .. .. .. . ... 404-955-0155 
KS Shawnee Mission. Tech. Sis. Assocs. 

....................................... 913-886-3330 
MA Laxlngton, Jodan Technology ......... 617-862-2354 
MI. Trenton, I & C SIs. '" ................. 313-671-1320 
MN M\nneapoUs, CMI .. .. .. .. .. .. .. .. .. ... 612-566-6930" 
MO St Louis, Tech. Sis. Assocs. .......... 314-725-5361 
NV las Vegas, Trembly~ .......... 702-739-6816 
NJ· Hillsdale, C BAssocs. ................ 201-664-6230 
NM Albuquerque, Trembly Assocs. ........ 505-266-8616 
OH. Cincinnati, I & C SIs. ..... , ............ 513-772-3101 
OR Boring, WestEirberg & Assocs. ........ 503-667-6048 
PA Bethayres, Controllnstr. Sis. ........... 215-876-1808 
lIT BountiM Rada EIctms. ................ 801-292-3248 
WA Bellevue, Westerberg & Assocs. ; . . . .. 206-456-8881 
Can Rexdale. ON, SAP Control Sys. Lid. ... 416-746-0117 

TEGAM,7230 N. Ridge Ad, Madson, OH 44057, Tel: 216-
426-7505; EmpL: 25' . . 

TEGALSCIENTIFIC, INC. Box 5905, Concord, CA 94524, 
Tel: 415-827-1054; Sis. Mgr: L Rigali 

, . 
TEKA PRODS. 45 Selem, Providence, RI 02907, Tel: 401-

785-4110. TwX: 710-582-4946; E"1lI.: 99; SIs. Mgr" John 
Rqbertson; Dis/. Mgr; John Robertson . 

TEK-CQM CORPORATION, 1887 070018 Avenue, 
C103, Sah Jose, CA 95131, Tel: 408-263-7400, Telex: 
171617;~:23; SIs.Mgr" BeckI Huntington; ciist.Mgr" 
Ms. Kimberly Swensen 

TELEDYNE AEROSPACE SYS., 1007 E. 10th St, 
Fairmont MN 56031, Tel: 507-235-3355, 507-235-9712, 
TWX: 910-565-2120; FSC No.: 24800; Empl.: 150; Sis. 
Mgr" Robert L Johnson 

TELEDYNE ANSONIA, One Riverside Dr" AIisonia, CT 
06401, Tel: 203-735-9311, Telex: 963406; SIs. Mgr" Frank 
J.Stvebbe 

,TELEDYNE CAMERA SYS. 131 N. Fifth Ave., ArcadIa,.CA 
91006, Tel: 816-359-.6691, .Telex:. 675-423; FSC No.: 
14440; EmpL: 96; SIs. Mgr" Roy Larson 

TELEDYNE-CRYSTALONICS, 147. Sherm~ St, 
Cambridge, MA 02140, Tet 617-491-1670, TWX: 710-320-
1196; FSC No.: 12498;MuHiple; EmpL: 185; SIs. Mgr" A. H. 
Pauk; Dist. Mgr" W. J: Kilgarriff 

TELEDYNE/GEOTECH, 3401 Shiloh Ad, Garland, TX 
75041, Tel: 214-271-2561, Telex: 73-2394; FSC No.: 
99019; EmpL: 440 

TELEDYNE GURLEY, 514 FuHon SlP.O. Box 88, Troy, NY 
12181, Tel: 516-272-6300, TWX: 71 G-443-8156; SIs. Mgr" 
G. S. Gordon . 

Local Sales Offices & Reps 
CA Los Altos, Servo Data . .. .. • .. .. .. .... 415-964-1325 
CA ~110, Tucul Engrg. ............. 213-726-7397 
CO Longmont, Piper Sis. .................. 303-443-5337 
CT Hamden, JBL Assocs. ................ ;103-281-3161 
FL Melbourne, R-Rep Co. ................ 305-725-6993 
IL Berkeley, Cadre Tech. Reps. .......... 312-449-3900 
IN lridianapolis, RoncSchaler & Assocs. .. 317-648-2702 
Me Columbia, Stein Instr. ................. 301-596-3748 
MA HOlbrook, McLellan Assocs. ............ 617-767-4771 
MI Uvonia, lowell-Wendt Mktg. .. , ........ 313-464-2722 
MN St PaU~ Northstar Motion & Control .. 612-770-5311 
NJ UnIOr\ Friedman Assocs. .. .. .. .. . .... 201-964-6200 
NY Buffalo. Good Camps. ................ 716-634-4400 
OH. Cleveland, Geotronix .. .. .. .. .. . .. .... 216-526-2535 
OH TrotwOod, Geotronix ........ : ......... 513-854-5939 
OK Tulsa, Spectra Sis. .................. ~. 918-633-7188 
OR Portland, Tech. Co".,. ..... , .... : ..... 503-292-1518 
PA Cheltenham, Stein Instr. .. ............ , 21 ?-31.9-1990 
TX HouS\On,Spectra Sis. ............... ;. 713-747-2798 
TX Richardson, Spectra Sis. .............. 2;4-234-3800 
lIT San Lake City, Piper Sis. .. ~ .... : .. >... 801-488-9331\ 
Can Ottawa, Ont, 1ntrad8 .................. 613-727-1272 

TElEDYNE INET, 2750 w. Lomita Blvd, Torranca. CA 
90509, Tel: 213-325-5040, Telex: 67-7228; EmpL: 600 . . 

TEKNATIONAL INDS., INC~ 430 s. Clinton Ave., TELEDYNE KINETICS, Div. of Teledyne, Inc., 410 S. 
Rocheeler, NY 14620, Tel: 716-232-1291; FSC No.: 24227; Cedros Ave.. Solana Beach, CA 92075, Tel: 619-755-.1181, 
EmpL: 15; SIs. Mgr" J. D. Hochhelmer TWX: 910-322-1135; EmpI.: 110; SIs. Mgr" John Schuler 
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Manufacturers and 'Sales Offices Directory 
TELEDYNE MECCA, Box 36393, Houston, TX 77236, Tel: 

713-772-281 j, 1WX: 913-881-7,039; Empl: 75; SIs. Mgr: 
J. M Barrow 

TELEDYNE MICROELECTRONICS, 12964 Panama SI., 
Los Angeles, CA 90066, Tel: 213-822-8229, 213-870-9831, 
1WX: 910-343-7436; FSC No.: 16170; Empl.: 1500; SIs. 
Mgr: W. Kennedy 

TELEDYNE MICRONETICS, 7155 Mission Gorge Rd., 
San Diego, CA 92120, Tel: 619-583-3525, TWX: 910-335-
2085; Empl.: 120; SIs. Mgr: S. Amarillas 

TELEDYNE MICROWAVE, 1290 Terra Bella Ave., 
Mountain View, CA 94043 Tel: 415-968-2211, TWX: 910-
379-6939; FSC No.: 24022; Empl.: 325 

TELEDYNE PHILBRICK, Allied Dr. Rle 128, Dedham, MA 
02026, Tel: 617-329-1600, 1WX: 710-348-6726; Empl.: 
250 

TELEDYNE RELAYS, 12525 Daphne Ave., Hawthorne, CA. 
90250, Tel: 213-777-0077, TWX: 91D-321-4610; SIs. Mgr: 
Tom Garland 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mktg. ......... 205-830-0498 
P;z Scottsdale, Aream Sis ................. 602-947-5745 
CA Saratoga, Teledyne Relays ........... 408-99&-9944 
CO Denver, Quorum 3 .................... 303-696-8480 
CT Stratford, G. Rosen Co. . . . . . . . • . . . . . •. 203-375-5456 
FL CIeSlWater, Hutto, Hawkins & Peregoy 

, ...................................... 813-797-4447 
FL M~land, Hutto, Hawl<ins & Peregoy .. 305-831-2474 
FL Pompano Beach, Hutto, Hawkins & Peregoy 

...... , . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 305-971-5750 
GA Norcross, Montgomet:y MktIJ ......... 404-447-6124 
IL Gieh Ellyn, Teledyne Relays .......... 312-858-1090 
IN Kokomo, Schillinger Asso ............. 317-452-4057 
IA Cedar Rapids, Stan Clothier Co. . ..... 319-395-0245 
KS Olathe, C-Tron .. .. . .. • .. .. .. .. . . . .. •. 913-829-0073 
MD Towson, Arbolek Assocs. ............. 301-825-0775 
MA Framingham, G. Rosen Co ............ 617-879-5505 
MN Minneapolis, S. Clothier Co ............ 612-944-3456 
MO St Louis, Rothkoph & Assocs. ..... ... 314-961-4485 
NJ . Cranford, Teledyne-Relays ............. 201-272-0020 
NM Albuquerque, Reptronix ............... 505-292-1718 
NY Mount Vemon, Friedman-Smith Elctrns. 

.......... , .. : . . . . . . . . . . . . . . . . . . . . . . . .. 914-664-4866 
NY Syracuse, IA Hotze Co. .............. 315-479-6641 
NC Cary, Montgomery MkllJ .............. 919-467-6319 
OH' Dayton, J.C. Hofstetter Co. ............ 513-29~1010 
'OH Medina, J.C. Hofstetter Co ............. 21&-241-4880 
DR Beaverton, B & PSis. ................. 503-641-3486 
PA Hickory, J. C. Hofstetter Co. ........... 412-35&-2305 
PA Pennsauken, Vantage Sis. ..,......... 609-663-6660 
TX Austin, Kruvand Assocs ............... 512-441-8777 
TX Dallas, Kruvand Asso ................. 214-437-3355 
TX Houston, Kruvand Asso. .............. 713-780-9710 
UT Sandy, Quorum 3 ..................... 801-943-9227 
WA Bellevue, B & P Asso, ................. 20&-454-6571 
Can Calgary, Alb., Deskin Sis. .............. 403-46&-2106 
Can Edmonton, Alb, Deskin SIs. ...•....... 403-46&-2106 
Can Markham, Onl, Deskin SIs. ............ 41&-475-1412 
Can Ottawa, Ont, Deskin SIs. .............. 613-729-1099 
Can Richmond, B.C, Deskin Sis. .... :...... 604-273-4983 
Can St Laurent Que., Deskin SIs. ......... 514-331-2860 
Can Transcona, Man, Deskin Sis. ...•..... 403-46&-2106 

Local Distributors 
AL Huntsville, Pioneer Elctms. .,.......... 205-837-9,'300 
P;z Phoenix, Wyle ........................ 602-249-2232 
P;z Tempe, Time-Arizona ................. 602-967-2000 
CA Anahelrn, Time-Anaheim .............. 714-937-0911 
CA Chatsworth. Time ..................... 818-998-7200 
CA EI Segundo, Wyle Dlsl Grp ............. 213-322-8100 
CA Irvine, Wyle Disl Grp .................. 714-863-9953 
CA Rancho Cordova, Wyle ............... 91&-638-5282 
CA San Diego, Time ...................... 619-586-1331 
CA San Diego, Wyle Disl Grp ............. 619-565-9171 
CA Santa Clara, Wyle Dlsl Grp. .......... 408-727-2500 
CA Sunnyvale, Time-N. Cal .. . . . . . • . . . . .. 408-734-9888 
CA Torrance, Time-West ................. 213-320-0860 
CO Englewood, Time-Colorado ........... 303-850-7701 
CO 'Thornton, Wyle Disl Grp. .,........... 303-45709953 
CT Cheshire, Time ....................... 203-271-3200 
CT Orange, Milgray/Conn. ............... 203-795-0711 
FL Altamonte Springs, PI~ EIctms. ••. 305-834-9090 
FL Dania, Summit ........................ 305-920-8253 
FL DeerfIeld Beach, Pioneer .......... , •. 305-428-8877 
FL' Fllauderdale, Time-Florida .......... 305-974-4800 
FL Winter Pk., Milgray/FIe. ............... 305-647-5747 
GA Attanta, Electro-Air-Georgia ............ 404-351-3545 
GA Attanta, Milgray ....................... 404-393-9686 
GA Norcross, Pioneer . . .. .. .. .. .. .. . . .... 404-44&-1711 
IL Bensenville, Milgray ...... .. .. . . . . .... 312-350-0490 
IL Elk Grove Village, Pioneer/Chicago ... 312-437-!l680 
IN Indianapolis, Pioneer/Indianapolis· .... 317-849-7300 

KS Overland PI<, Mllgray/Kansas City .... 913-236-8800 
MD Columbia, Time-Maryland ....... ".... 301-964-3090 
MD Gailhersburg, Pioneer/Wash. .,.,.".. 301-921-0660 
MD Rockville, Milgray/Wash. """""'" 301-468-6400 
MA BurHnglon, Milgray/New England .. , .. 617-272-6800 
MA Woburn, Time-New England ""'''''' 617-935-8080 
MI Uvonla, Pioneer /Mlch. ................ 313-525-1800 
MN Bloomington, Time ...... , ............ 612-944-9192 
Mill Minnetonka, PIoneer ."............... 612-935-5444 
MD St Louis, Time-Mid West ............. 314-391-6444 
NJ Marlton, Milgray/Delaware Valley ..•.. 609-963-5010 
NY Buffalo, Sumrnil Disl ................. 71&-887-2800 
NY Farmlng/lale, Milgray Elclms. ......... 51&420-9800 
NY Hauppauge, Tune-NY ................. 51&-273-0100 
NY Pittsford, Mllgray ...................... 71 &-385-9330 
NY Rochester, Summ~ Disl .. .. . .. .. . .... 71 &-334-811 0 
NC Charlotte, Pioneer .................... 704-527-8188 
OH Cleveland, Milgray/Cleveland ......... 216-447-1520 
OH Cleveland, Pioneer/Cleveland ..... , .. 21&-587-3600 
OH Dayton, Pioneer/Deylon .............. 513-23&-9900 
OR Hillsboro, WyIe Disl Grp. . .... , . . . . . .. 503-640-6000 
PA Horsham, Pioneer/Delaware Vallay ... 215-674-4000 
PA King of Prussia, Time-Mid Atlantic .... 215-331-0000 
PA Pittsburgh, Pioneer/Pittsburgh ........ 412-782-2300 
TX Austin, Pioneer ....................... 512-835-4000 
TX Austin, Wyle .......................... 512-834-9957 
TX Dallas, Electro-Air-Southwest ....•.. ,. 214-385-0566 
TX Dallas, Milgray ........................ 214-24&-1603 
TX' Dallas, Pioneer Sid. ................... 214-38&-7300 
TX Houston, Pioneer Elctms. ............. 713-988-5555 
TX Houston, Wyle ............. .'........... 713-879-9953 
TX Richardson, Wyle-Dallas .........•... , 214-235-9953 
UT Sail Lake CIty, Wyle Disl Grp. ........ 801-974-9953 
WA Bellevue, Electro-Air-Northwest ....... 20&-641-3640 
WA Bellevue, Wyle Dlsl Grp. .............. 20&-453-8300 
Can Calgary, Alb., Deskin Sis. .............. 403-466-2106 
Can Edmonton, Alb., Deskin SIs. ........... 403-46&-2106 
Can Markham, Onl, Deskin Sis. ............ 41&-475-1412 
Can Ottawa, Ont, oeskin Sis. .............. 613-729-1099 
Can Richmond, ac., Deskin Sis. ..•........ 604-273-4963 
Can Stlaurent, Que., Deskin Sis. ......... 514-331-2860 
Can Transcona, Man., Deskin Sis. ......... 403-466-2106 

TELEDYNE ROTOLITE, 150 Ml Blithel Rd., Warren, NJ 
07.060, Tel: 201-647-1040, TWX: 710-986-3017; Sis. Mgr: 
J. F. Stickel . 

TELEDYNE SEMICONDUCTOR, 1300 Terra Bella Ave., 
PO Box 7267, Mountain View, CA 94039-7267, Tel: 415-
968-9241, 1WX: 91D-379-6494; FSC No.: 15818; Empl.: 
2000; SIs. Mgr: Ralph Granchelli 

TELEDYNE SOLID STATE PRODUCTS, 12525 
Daphne Ave, Hawthorne, CA 902sq, Tel: 213-777-0077, 
TWX: 910-321-4610; SIs. Mgr: Tom Garland 

Local Sales Offices & Reps 
AL Huntsville, Montgomery MkllJ ......... 205-830-0498 
P;z Scottsdale, Arcom Sis ................. 602-947-5745 
CA Saratoga, Teledyne Relays ...•....... 406-996-9944 
CO Denver, Quorum 3 .................... 303-696-8480 
CT Stratford, G. Rosen Co. .... . . . • . • . . . .. 203-375-5456 
FL Clearwater, Hutto, Hawkins & Peregoy 

....................................... 813-797-4447 
FL MaItland, Hutto, Hawl<ins & Peregoy .. 305-831-2474 
FL Pompano Beach, Hutto, Hawl<ins & Peregoy 

. . . .. . . . . . . . .. .. . . . . . . . . . . . . . . . .. . . . . .. 305-971-5750 
GA Norcross, Montogmery Mklg. ......... 404-447-6124 
IL Glen Ellyn, Teledyne Relays .......... 312-858-1090 
IN Kokomo, Schillinger Assocs. ..... , .. ,. 317-452-4057 
IA Cedar Rapids, Stan Clothier Co. ...... 319-395-0245 
KS Olathe, C-Tron ........ . . . .. • .. . . . . . .. 913-829-0073 
MD Towson, Arbotek Assocs. ............. 301-825-0775 
MA Framingham, G. Rosen Co. .•.....•.. , 617-879-5505 
MN Minneapolis, S. Clothier Co. ........... 612-944-3456 
MO Sl Louis, RothKopf & Assocs. ... . .. .. 314-961-4485 
NJ Cranford, Teledyne Relays ............ 201-272-0020 
NM Albuquerque, Rep1ronix ............... 505-292-1718 
NY Mount Vernon, Friedman-8rni1h Elctms. 

....... , ............. '. . . .. . . . .. . . . . . . .. 914-664-4886 
NY SyracUse, L A. Hotze Co. .............. 315-479-6641 
NC Cary, Montgomery MkllJ .............. 919-467-6319 
OH Daylon, J. C. Hofstetter Co. .... ... . . .. 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4880 
DR Beavertori, B & P Sis. .............. .... 503-841.-3486 
PA HIckory, J. C. Hofstetter Co. ........... 412-358-2305 
PA Pennsauken, Vantage SIs. ............ 609-663-6860 
TX Austin, Kruvand Assocs. .... :......... 512-441-6777 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
TX Houston, Kruvand Assocs. ............ 713-780-9710 
UT Sandy, Quorum 3 ............... :..... 801-943-9227 
WA Bellevue, B & P Assocs. ...... ,. . . . . . .. 20&-454-8571 
Can Calgary, Alb., Deskin SIs. .............. 403-486-2106 
Can Edmonton, Alb., Deskin Sis. ........... 403-46&-2106 
Can Markham, Onl., Deskin SIs. ,: ........... 41&-475-1412 
Can Ottewa, Onl, Deskin Sis.. .... • .. . .. ... 613-729-1099 
Can Richmond, ac, Deskin Sis. ........•.. 604-273-4963 
Can St Laurent Que, Deskin Sis. .......... 514-331-2860 
Can Transcona, Man, Deskin Sis. ••....... 403-46&-2106 

TELEME 
Local Distributors 

AL Huntsville, PIoneer Elctrns. ............ 205-837-9300 
P;z Phoenix, WyIe ........................ 602-249-2232 
AZ Tempe, Time/ Arizona ................ 602-967-2000 
CA Anaheim, Time/Anaheim ............. 714-937-0911 
CA . Chatsworth, Time/Chatsworth ........ 818-996-7200 
CA EI Seg.lndo, Wyle Dlsl Grp. .•......... 213-322-8100 
CA Irvine, Wyle Disl Co ................... 714-863-9953 
CA Rancho Cordova, Wyle ............... 91 &-638-5282 
CA San Diego, Time/San Diego .......... 619-58&-1331 
CA San Diego, WYle Disl Grp. ............ 619-565-9171 
CA Sania Clara, Wyle Disl Grp. .. . . . . . . .. 408-727-2500 
CA Sunnyvale, Time/N. Cal .............. 408-734-8888 
CA Torrance, Time/West ................. 213-320-0880 
CO Englewood, Time/Colorado ........... 303-850-7701 
CO Thornfon, Wyle Disl Grp. ..........•.. 303-457-9953 
CT Cheshire, Time/Conneciicut .......... 203-271-3200 
CT Orange, Milgray/Conn ................ 203-795-0711 
FL Altamonte Springs, Pioneer Elctrns. ..• 305-834-9090 
FL Dania, Summ~ ........................ 305-920-6253 
FL. Deerfield Beach, PIoneer/Florida ..... 305-429-8877 
Fl Fl Lauderdale, Time/Florida .......... 305-974-4800 
FL Winter Pk., Milgray/Fle. ............... 305-647-5747 
GA Atlanta, Electro-Air/Georgia .......... 404-351-3545 
GA ANanta, Milgray ....................... 404-393-9666 
GA Norcross, PI~ .................... 404-44&-1711 
IL Bensenville, Milgray/Chlcago ..... , ... 312-350-0490 
IL Elk Grove Village, Pioneer/Chicago ... 312-437-9680 
IN Indianapolis, Pioneer/Indianapolis ..... 317-649-7300 
KS Overland PI<., Milgray/Kansas City .•.. 913-23&-8800 
MD Columbia, Time/Maryland ............ 301-964-3090 
MD G~l)lburg, PIoneer/Wash. ......... 301-921-0660 
MD Rockville, Milgray /Wash. ....... _ . . . .. 301-468-6400 
MA BurUngton, Milgray/New England ..... 617-272-6800 
MA Woburn, Tune/New England ......... 617-935-8080 
MI Uvonia, PIoneer/Mich. ................ 313-525-1800 
MN Bloomington, Time/Minnesota ........ 612-944-9192 
MN Minnetonka, Pioneer .................. 612-935-5444 
MO St louis, Time/Mid-West ............. 314-391-6444 
NJ Marlton, Milgray/Delaware Valley ..... 609-963-5010 
NY Buffalo, Sum~ Disl ............... ,'. 71&-887-2800 I 

NY Fanningdale, Milgray EIctms. ......... 51&-420-9800 
NY Haupsuge, Time/NY ................. 51&-273-0100 
NY Pittsford, Milgray ...................... 71 &-385-8330 
NY Rochester, SummK Disl .............. 71&-334-8110 
NC Charlotte, Pioneer .... .. . .. . .. .. . .. . .. 704-527-8188 
OH Cleveland, Milgray/Cleveland ......... 216-447-1520 
OH Cleveland, Pioneer/Cleveland ........ 21&-587-3600 
OH Daylon, Pioneer/Daylon .............. 513-23&-9900 
DR Hillsboro, Wyle Disl Grp. .. . . . . . . . . . •. 503-640-6000 
PA Horsham, Pioneer/Delaware Valley ... 215-674-4000 
PA King of Prussia, Time/Mid Atlantic .... 215-337-0900 
PA Pittsburgh, PIoneer/Pittsburgh ........ 412-782-2300 
TX Austin, Pioneer ....................... 512-835-4000 
TX Austin, Wyle/ Austin .................. 512-834-9957 
TX Dallas, E1ectro-Ail"Southwest ......... 214-386-0566 
TX Dallas, Milgray/Dallas ................ 214-24&-1603 
TX Dallas, Pioneer Sid! ................... 214-38&-7300 
TX Houston, Pioneer Elctms. ..•.......... 713-988-5555 
TX Houston, WyIe/Houston .............. 713-879-9953 
TX Richardson, Wyle/DaHas ............. 214-235-9953 
UT Salt lake CIty, WyIe Disl Grp. ........ 801-974-9953 
WA Bellevue, EIectro-AirlNorthwest ...... 208-641-3640 
WA e811evue, Wyle DiSl Grp ............... 2<is-453-a3OO 

,Can Calgary, Alb., De.skin SIs. .............. 403-466-2106 
Can Edmonton, Alb., Deskin Sis. ........... 403-46&-2106 

'Can Markham, Onl., De.skin Sis. ............ 41&-475-1412 
Can Ottewa, Ont., De.skin Sis. .............. 613-729-1099 
Can Richmond, e.G. Deskin SIs. ........... , 604-273-4963 
Can StLaurentQue., Deskin Sis. •........•. 514-331-2860 
Can Transcona, Man, Deskin Sis. ......... 403-46&-2106 

TELEDYNE WESTERN WIRE & CABLE. 2425 E. 30th 
St, Los Angeles, CA 90051, Tel: 213-587-7103, Telex: 67-
7110; Empl: 250; Sis. Mgr: W. Drolet, Jr.; Dis!. Mgr: M 
lbrS/lim 

TELEFACE CORP, 111 Rivington Sl, New York, NY 
10002, Tel: 212-477-6802, Telex: 125126; Empl.: 4; Sis. 
Mgr c Richard 'If. Gans 

TELEFUNKEN, See AEG Telefunken 

• TelemeCaniq~e' I 
TELEMECANIOUE, INC., Allied Control Products, 

100 Relay Rd., PlantSVille, CT 08479, Tel: 203-621-6771; 
FSC No,: 5945; Empl.: 1200; SIs. Mgr: Mark Freyermuth 
.... , ...................................... B.145O-1459 

Local Sales Offices & Reps 
AZ Tempe, Delta Elctms. SIs. Corp ........ 602-244-1601 
CA Cerritos, E~Com, Inc .................. 213-404-2961 

EEM 1985 Add Dept EM to address to tell them you saw it in EEM. 797 



TELEME 
CA Milpitas, MaXlm Elec. Sis. ............. 408-946-8001 
CO Denver, Electronic Sis., Inc...... • . . • • .. 303-771-6300 
c:r CHnIon, Selmark Assocs., Inc. .: •.•...•. 200-573-9088 
Fl Melbourne, Raycom. Inc. ••••. ,........ 30IH!59-7988 
Fl MeIboume Beach, Raycom, Inc. ••. _. •• 305-725-4658 
Fl Orlando, Reycom. Inc. ..••.• , •.•. '.' . .. 305-858-?504 

· ~ PIant8tion, Raycom. Inc. ••. ,.......... 305-74j~ 
Fl Wellborn, Reycom. Inc. ••.•.•••.•. ,... ~5023 
GA AtIanIa,-EIectro-Rep Assocs. ........ :. 404c32Q, 11~ 
L ChIcagO, Indusbial Reps., Inc. ......... : 312-647-7755 
IN IndlBfl8P9II$. M & L EIc\m. Sis. ... : ... , 317-359-4742 
MO Columbia, Delta In Assocs., Inc. ....... 301-'130-4700 
MA Millis, SeImar1< Assocs.. Inc. ........... 617-376-291'4 
MI' UvonIa, Electronic Selesrnast ...... Inc. , 

....................................... 313-421-2520 
MN Minneapolis, Giefer Sis. ............... 612-684-2396 
M-I HopIdnIon, Selmallc AssoCs.. Inc. ...... 603-746-3299 
NJ Medford; Component Consullants . . •. 6Q90654.-5300 
NJ Oakland, CRG Grp.. Inc. ............... 201-33N1149 
NY -MarcellUs, NoeIh-Honsinger Assocs. .. 315-673-1052 
NY Pi1IsIofd. Noeth-Honsinger Assocs. . ;. 71 &.586-9002 
NO CharIoIIe, ElecIio-Rep Assocs. . .'....... 704-527-2530 
OH Beechwood, EleCtronic SaIesmastefs, Inc. 

...................... :.: ................ 21e.631-9555 
OR Aloha, HuntIey.Assocs. ............... 503-649--5388 
PA Champhill, Process Engrg. Co. ........ 717-761-5083 

· PA Pittsburgh. Process Engrg. Co ....• , •••• 412-661-5050 
TX AusIin,·DeIta Comps., Inc. ,............ 512-45e.4288 
TX EI Paso, Alexander EnIprs. ............ 915-591-3142 
TX SeagovIlle, Delta Comps., Inc. ... ',..... 214-287-6333 

• VA Midlothian, Delta III Assocs., Inc. ....... 804-379-1816 
WA Ever911. Huntley Assocs. .............. 2Oe.353-1833· 
WI Milwaukee. Industrial Reps., Inc. ....... 414-259-0985 
Can Don Mills, R. O. Assocs. ............... 416-444-0959 

LOCal 0i8ItIbut0rs 
AL Birmingham. Newark EIctms. • . . . . . • .. 205-942-4044 
AL Huntsville, Newark EIctms. ............ 205-637-9091 
AZ Pheonix, Newark EIctms. ............ , 602-957~0085 
AZ Phoenix, Newark EIctms. .. .. .. .. .. ... 602-951,·0085 
AZ Tempe, AnJon EIcIms. ; ................ 602-894-1332 
AZ Tempe, NewarkEIctrni ....... : ...... 602-968-7441 
AZ Tucson. Newark EIctms. ........... "" . 602-62&.7891 
AR Utile Rock, Newark Elclms. ........... 501-225-8130 
CA Buena Park, Control Design .....•.•.. 714-521-5040· 

. CA Cerritos, &Com, Inc. ................. 213-404-2961 
CA Chula VIsta. Newark Elclms. .....•.... 619-585-1023 
CA Corona,lnter-conn Elclms. ........... 714-735-6200. 
CA Covina, Newark Elclms. . .. .. . .. .. ..... 213-339-902i 
CA Foster City, Newark Elclrns. .... , ...... 415-572-8300 
CA Hayward, KEA EIcIms. .................. 415-687-2900. 
CA Hayward, Newark EIcIms. .............. 415-632-7522 
CA Inglewood, Newark Elctms. ........... 213-671-7066 
CA Long Beach, Newark EIcIms. ........ , 213-427-7408 
CA Los Angeles, Master Distrs. ........... 213-452-1229 

. CA Monrovia, Erik-A EIcIms. .. ' ............ 818-574-1020 
CA ~ Newark EIctms. ....... '." .... 714-634-8,224. 
CA Reseda, Newark EIcIrns. ... ,.......... 213-344-2688 
CA Riverside, Newark Elclms. ............ 714-784-1101 
CA Sacramento, Newark EIcIrns. ......... 916-971-9555 
CA san Carlos, Control Design .•..••. :... 415-952-4808 
CA san Diego, Newark Elctrns. ............ 619-272-9460 
CA san Jose, Newark EIcIrns. '............ 408-995-6255 
CA san Jose, Newark Elclms. ............ 408-554-1616 
CA san Mateo, Newark EIcIms. ........... 415-671-5300. 
CA Sunnyvale, Newark Elclms. ........... 408-720-8755 
CA Torrance, Newark Elclms. ............ 213-212-6161 
CA Tu$tin, Newark EIcIrns. .. .. . .. .. ... ... 714-549-3004 
CO' Arvada, Newark EIctms. .. . ..... . .. .... 303-423-7941 
CO Colorado Springs, Newark EIctms. .... 303-578-2644 
CO Denver, Newark EIcIms. .............. 303-757-3351 
CO Denver, Newark EIcIms. . . . . . . . . . . . . .. 303-373-4540 
CO Englewood, Electronic Sis. ............ '.303-771-6300 
CT Bloomfield, Newark EIcIms. ........... ~243-.1731 
CT East Hartford, R.& S EIc\m. Oistrs. .... 200-528-9901. 
CT East Haven, J V EIcIms. .............. 203-469-2321 , 
CA Orange. Newark Elclms. .......... i... 714-634-6224 
CT Stamford, Bond EIcIms. ........ :...... 203-348-2883 
FL Altamonte Springs, Control Design .,.. 305-788-3220 
FL Clearwater, Newark Elclms: ........... 81$-443-0661 
FL Cocoa, Newark EIctms. ............... 305-631-2017 
FL Ft Lauderdale, Newark EIcIms. .c..... 305-567-2372 
FL Ft Lauderdale, P-'8ss Radle.: ...... 305-973-4141 
FL Fl WaHon Beach, Newark EIcIrns. ".. 904-862-2157 
FL JacI<SOhville, Newark EIcIrns. ... , . • . .. 904-399-5041 
FL Orlando. Newark Elctn1s. ............. 30~ 
FL Tampa, Newark EIcIrns. .............. 613-872-:6618 
GA Fayetteville, Frankland, Inc. ........... ~1~026 
GA Forest Park, Newark EIcIms.. . • . •• . • . . .40+368-4050 
GA Norcros, Newark Elclms. ............. 404-448-1300 
GA Savannah, Newark EIcIms. .•..••.•... -912-355-0457 
HI Pearl City, Newark EIcIms. ...•.. ,~.... 608-458-5933 
10 Boise, Newark Elctths. ..... ; ..... ,.... 208-342-4311 
ID Pooatello, Kimball EIcIms. ...•.. , ..•. , 208-232-2201 
10 Spirit Lake, A-I EIcIm. Supp. ........... 208-623-3111 
IL Chlca9O. Newark Elclms. ............. 312-784-5100 
IL Downers Grove, Newark Elclms. ....•. 312-:969-9440 
IL Genoa. Control Design ............... '815-784-6515 
tL Hickory Hills, Newark EIcIrns., ......... 312-430-4370 

Manufacturers and Sales Offices Directory . 
L Hillside, Newark EIctms. .............. 312-544-8340 
n.. Ml ProapecI. Newark EIcIms. ......... 312-259-9090 
L Northbrook, Newark EIctrns. .......... 312-480-1300 
IL Oak Park, Newark EIcIms. ............. 312-524-1800 
L' Rockford, Newark. EIcIrns. ............ 815-229-0225 
L Schaumburg, Newark EIcIms. ......... 312-843-0700 
n.. SptlngIleld, Newark Elclms. ..• , ........ 217-787-9972 
IN Ft Wayne, Graham EIctms. ........... 219-423-3422 
IN Fi. Wayne; Newark EIcIms. ........... 219-484-0766 
IN IndianapoUII, Conttoi Design ..... ,..,... 317-786-4559 
IN Indianapolis, Graham EIcIms.. ......... 317-634-8202 
IN Indianapolis, Newark Elclms. .......... 317-672-7070 
IN indianapolis, NeWark EicIrns. ........... 317-928-7050 
IN MerrillVille, New'ark EIcIms. ........... , 312-786-5059 
IA BeiIendorf, Newark EIcIms. ........... 319-3511-3711 
IA Cedar Rapids, Newark EIcIms. ........ 319-362-1171 
IA Des Moines, Newark EIctms. ......... 515-278-0670 
KS Overlaild Park. Newark EIcIms. ., ....... 913-34 H 121 
KS WIChita, Newark EIctms. ...... , ....... 316-287-6755 
KS Wlphita, RSC, Inc. ..................... 318-267,5213 
KY LOUIsville, Newark EIcIrns.. ....•..•..•• 502-423-0280 
LA. MeIarIe, NewarkEkitrns. .............. 504-638-9nl 
LA [ New Orleans, Newark EIcIms. .. . .. ... 504-384-1031 
MO Beltsville, Newark EIctms. ........ :.: .. 301-937-9540 
MD Cheverly; Newark EIctrns. ............. 301-773-1333 
MO Columbia, Aztech EIcIms. ............. 301-995-1760 
MO EIIIcoH City, Newark EIcIrns. .. .. .. .... 301-461-2300 
MO GaIthersburg, Axis EIctms. ............ 301-840-S640 
MA Methuen, Newark E/cIms. ............. 617-688-1837 
MA Newlon, GI"II8Il8:-Shaw ....... , ........ '. 617-969-6900 
MA Sharon, Newark EIcIms. .............. '617-784-4081 
MA Springfield, Newark EIcIrns. ............ 413-785-5851 
MA Waltham, Newark EIcIms. ............. 617-894-6050 
MA Wilmington. J V Elclms. of Boston . . .. 617-657-6523 
MA Woburn, Newark EIcIms. .............. 617-935-8350 
MA Worcester, Newark EIctIl)S. ........... 617-757-4515 
MI Grand Rapids, Newark Elclms. ........ 616-241-6681 
MI Oak Park. Newark Elclrns. ..• , . . . . . • .. 313-988-2950 
MI Oak Park, Newark Elclms., ............ 313-967-0800 
MI Saginaw, Newark EIcIms. .. .. .. .. .. ... 517-799-0480 
MN Burnsville, Newark EIctms. ............ 612-890-7362 
MO Crestwood, Newark Elclms. ..•. :...... 314-621'-7466 
CT East Haven, J V Elclms. .. . . . • . . . . . . .. 200-469-2321 
MN MiMeapoIis, Control Design .......... 612-721-1628 
MN Minneapolis, Newark Elclrns. ....•..•. ' 812-331-6350 
NH Nashua, Newark Elctrns. :............. 603-883-9010 
MO St louis, Newark EIcIms. ............. 314-521-5066 
NJ Borden\own, NewarkElctrns.' ......... 609-298-4450 
NJ Edison, Newark EIctJ:ns. .: ............. 2OHW2-2103 
MO Independence, NewBrk EIctms. . .. .... 816-478-0561 
MN Minneapolis, IndustriafComps: ........ 612-831-2866 
MO St Louis, Control Design ............. 314-428-3150 
MO St Louis, Interslate Industriat ......... 314-423-4322 
MN Crystal, Newark Elclms. ............... 612-661-7541 
NE Omaha, Newark EIcIrns, .............. 4li2~2-1221 
MO Blue Springs, NewarkElclms. , ........ 816-228-3170 
NJ Fairfield, Newark EIctms. .............. 201-682-0300 
MS JacksOn. Newark Elclms. ............. 6Ql-95~3834 
NJ Kenjlworth, Federated Purchaser ..... 201-27i!-{)505 
NJ Medford, Component Consultants . . .. 6Q90654.-5300 
NJ ~ Newark EIcIms. ..•..•..• 609-663-9490 
NJ SpringIIeId. Newark Elclms. ........... 201-376-9500 
MN St PaUl, Newark EIctms. ............... 612-631-2683 
NM Albuquerque. International EIcIms. .•.• 505-345-6127 
NM AlbulJJ8'que, Newark Elctms. ......... 5Q5-883-6181 
NY Amherst. Standard Elclms. ............ 716-691-3801 
NY Buffalo; Newark EIctms. ..... .. .. .. ... 716-692-4321 
NY BuffaIo,Summ" Oistrbg. .............. 7*~3450 

'NX FarrT1i~ Pride Eli:tms. ............ 516-293-4020 
NY Hauppauge. Sherburn Elctms. .. .. .... 516-231-43()O 
NY Latham, NeWark EIcIms. .......... ..... 518-783-O98:l 
NY Newburgh, Newark EIcIrns. ............ 914-664-2700-
NY. Rocheslet. Newark Elctths. .....•.. '" 716-427-822() 
NY RQchester, Summit DIstrbg. .. ,........ 716-334-8110 
NY Rome, .Rome Elclrns. ................. 315-337-5400 
NY . syracuse, Newark EIcIms. ............ 315-437-6611 
NY Valley Stream, Newark EIcIrns. ....... 518-825-6200 
NO Charlotte, Control Design ........... , .... 704-668-4410 
NO ~Newark EIcIms. ............ 704-535-6650 
NO Greensboro, Newark EIcIms. .......... 919-292-7240 
NO Raleigh, Newark EIcIms. ............... 919-781-76n 
NO Winston Salam, Kirkman EIctrns. ...... 919-722-9131 
OH AkrQn, Akron Elctrris: .................. 216-762-8618 
OH Akron, Newark EIcIrns. ................ 218-374-9987 
. OH Bedford Heights, Newark EIcIms. .. . •. 218-439-4383 
OH. Cincinnall, Graham EIctrns.,.. .. .. .... 513-n2~ 1661 
OH Cincin~an, Newark Elclms. ............ 513-771-9700 
OH Claveland, Newark Elclrns. .. , .. , ..... 216-391-9330 
OH CljIumbus,.Newark EIcIms. , .... , ..... 614-481-8141 
OH Columbus, N8wark Elctms. ........... 614-451-0002 
OH Oaytor\, Newark EIctms. .............. 513-294-8980 
OH Dayton, Stotts Friedman ............... 513-298-5555 
OH North Canton, Newark EIctms. ........ 216-497-7713 
OH Solon, Target EIcIrns. ................. 216-248-7930 
OH Toledo, Newark Elctms. ............... 419-666-0404 
OH Warrensville Heights. Newark EIcIrns. 

.,.J ...................................... 218-587-1700 
OH WICkIIIIe, Gateway Megatech ......... 216-944-5801 

OH Youngstown, Newarl< Elctms. ......... 216-793-6134 
OK Oklahoma City, Electro Entprs. •.....•. 405-42i-6591 
OK Oklahoma City, Newark EIcIrns. ....... 405-495-5000 
OK Tulsa, Newark EIcIms. ................ 918-832-7004 
OR Portland, Carlyle T~n SIs. ~ .......... 503-244-1375 
OR PDr118nd, NewarkEictms. ............. 503-257-0741 
PA Allentown, Federat'!d Purchaser , .... ; 215;"431-4481 

.~~ =~==E~'::: ~~~~~ 
PA Erie, Newark EIctrns. .................. .814-453-5728 
PA Erie. wenekln EIQlms. ................. 814-838-9164 
PA Johnstown, Bird EIec. & SUpp. ......... 814-535-3574 
PA King 01 Prussia, Newark Elclms. ...... 215-265-0933 

. PA ~alvam. Control Design ....... , ...... 215-298-0150 
PA Malvern, NewarkEIcIrns. ............. 215-298-5522 
PA McKees Rocks, NewarkElctrns. ...... 412-331-2400 

.PA McKeesport. BimoRadio ............. 412-751-5966 
PA North Versaillas, Newark EIcIms. .. ... 412-824-8504 
PA Phillldelphla, Philadelphia EIctrns. ..... 215-586-7400 
PA Philadelphia, Shap EIcIms. ............ 215-969-3300 
PA Pittsburgh, Newark EIctrns. ........... 412-367-27.90' 
RI Warwick, Newark Elclms. ............. 401-739-4010 
SO Greenville, Newark EIcIms. .... ; ... ,.. ~286-981 0 
TN Knoxville, Newark EIcIms. .. .. .. .. .... 615-588-6493 
TN ~s, Newark Elclrns. ............. 901-385-8080 
TN Nashville, Electra 0isIrbg. Co.. .•..• . . •. 615-329-3971-. 
TN Nashville, Newark EIctms. .... '.' . . . . .. 615-883-2482 
TX DaIlas,.ControI Design ................ 214-358-1441 
Tl\ Dallas, Newark Elctrns. .... .. .. .. .. ... 214-340-3585 
TX Dallas, Sterling Elctms. .... '" .. .. .... 214-243-1600 
TX Dalt8s, Trevino Sis. ................... 214-357-5446 
TX EI Paso, International EIcIms. .•..•.... 915-598-3408 
TX EI Paso, Midland Sjleciaily ............ 915-533-9555 
TX EI Paso, Newark Elclms. ..... ,........ 915-778-5322 
TX Ft Worth, Newark EIcIms. ............. 817-589-1295 
TX Garland, Newark Elclms. ............ 1 214-494-5911. 
TX Houston, Geophysical Supp. .......... 713-668-4100 
TX Houston, Newark Elclms. ............. , 713-782-4800 

'TX Houston; Newark EIcIrns. ............. 713-868-8846 
TX Houston, Steiting EIcIrns. .....•...•... 713-623-6600 
tx Pasadena, Newark EIcIms. ........... 713-477-0266, 
TX san Antonio, Newark Elctrns. ......... 512-349-2641 
lIT Salt Lake City, Kimball Elclms. .•...••• 801-328-2075 
lIT Salt Lake City, Newark EIctms. ........ BOl-4B4-8811 
VA Arlirlgton, Newark Elclms. ............. 703-522-Q880 
VA FlIchmond, Newark Elctrns. ;.......... 804-282:6671 

,VA Vorginia Beach, Newark EIcIrns. ....... 804-499-0719 
WA Beflevue, NewWk EIctms. ...... ,...... 206-641-9809 
WIj. Beflevue, Newarl< EIctrns. .... , ......... 206-641-4676 
WA Bellevue, Newark ~ ............. 208-641-9900 
WA Seattle. Carlyle Tech. Sis. •......•..... 208-575-6750 

.WA Spokane, Newark EIct~ ......... , ... 508-922-5007 
WV Charleston, Newark EIcIms. .....•..... 3()4-345-6505 
WI. Green Bay, Newark EIcIms. ........... 414-494-1400 
WI . Madison, Newark Elctms. ............. 608-221-4738 
WI Milwaukee, Newark Elclms. ........... .414-463-1000 
WI Milwaukee, Newark Elclms. ........... 414-351-6031 
WI New Bariin, Control Design ........... 414-784-1015' 
Can. DownsvieW, Om, Future Elctms. ...... 416-638-4771 
Can Ottawa, Om, Future EIcIms. .......... 613-620-9471 
Can PoinIe Claire, Que., Future Elclms. .... 514-694-7710 
Can Vancouver, ac, Future Elclms. : ..... ." 604-431:l-5545 

TELEMET, 165 DixOn Ave, Amityville, NY 11701, Tel: 516-
842-2300, TWX: 510-227-9850; EmpL: 60 

TELEPACIFIC ELECTRONICS CO., INC., 772.N. Twin 
Oeks Valley Road, San Marcos. CA 92089,Tel: 619-744-
4415; Empl.: 25; SIs. Mgr; Vernon P. Cooke 

TELEPHONICS, 770 Park Ave., Huntington, NY 1.1743, Tel: 
516c549-6000, Telex: 98-7815, TWX:· 510-226-6983; 
ErnpL: 800; Sis. MgT; R. H. Collopy 

TEl;ERAM COMMUNICATIONS, 2 Corporate PSrk Dr., 
Wh~e Plains, NY 10604, Tel: 9~~270, Telex: 64-
8666; Empl.: 50; SIs. MgT; R. R. ""'" 

TElESENSORV SPEECH SY$..Telesensory Sys., 
Inc.. 3408 HiIIvi8w Ave., Palo Afto, CA 94304, Tel: 415-656-
8255, Telex: 348352; SIs. Mgr: David Giblon 

TELESIS LABORATORY, 89x1972, Chillocolhe, OH 
45601, Tel: 614-642-5000, Telex: 24-5451; Empl: 22; SIs. 
MgT; John RobertSon 

TE~1NAl CORP, Greenland, NH 63840; Tel: 603-
431-1200; Empl.; 13 

TaETYPE, 5555Touhy Ave., Skokie, IL 60076, Tel: 312-
982-2000, Telex: 25-4051, TWX:9.10-223-3611; FSC No.: 
5815; Empl.: 6,000; S~. Mgrc O. M. Printz 

TELEVIDEO SYS,INC., 1170 Morse Ave., Sunnyvliie, CA 
.94086. Tel: 408-745-7760, TWX: 910-338-76;33;SIs.Mgr; 
Steve Tatum (VOT Oiv.) . 
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TElEVISION EQUIP. Assocs.. Box 393, So. Salem, NY 

10590-0393, Tel: 914-763-8893, TWX: 710-575-2600; 
Empl.: 10 

TELEVISION MICROTIME, INC., 1280 Blue Hills Ave., 
Bloomfield, CT 08002, Tel: 203-242-4242, TWX: 710-425-
2390; Empl.: 80 

TEL LABS, INC., 154 Harvey Rd., PO Box 375, 
Londondeny, NH 03053, Tel: 603-625-8994, TWX: 710-
22D-1844; FSC No.: 94322;Muiliple; Empl: 180 
..................... : .................... ,. A·'952-'953 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctm. Sis. ......... 205-881-5031 
AZ Tempe, Gassner & Clark .............. 602-968-9037 
CA La Mirada, Select EIec. ............... 714-738-8891 
CA Mountain View, Serra Assocs. .... .... 415-964-4300 
CO Aurore, Sage Sis. ..................... 303-750-3501 
FL Clearwater, Beacon Elec. SIs. .•....... 813-796-2378 
FL Ft Lauderdale, Beacon Elec. Sis. .. ... 305-491-1054 
FL Maitland, Beacon EIec. Sis. ............ 305-647-3498 
FL Melbourne, Beacon EIec. SIs. ......... 305-724-8010 
GA Atlanta,!leacon EIec. SIs. ..... ,....... 404-256-9840 
IL Downers Grove, Richmar EIec. Corp. 

...•....... , ...................•....... 312-968-0118 
IN West Lafayette, Richmar EIec. Corp. .. 317-846-6383 
MD Randallstown, Precision Mktg. •....... 301-521-5353 
MA Topsfield, RFC Assocs. ............... '617-887-8545 
NJ CliftOn, Ossmenn ..................... 201-778-8888 
NY Rochester, Ossmenn Comps. ....•.... 716-424-4460 
NY Syracuse, Ossmenn Comps. .......... 315-455-6611 
NC Greensboro, Beacon EIec. Sis. ......•. 91 Q-275-9997 
NC Raleigh, Beacon Elec. SIs. ............ 919-787-0330 
OH Akron, Augnat Assoos. ................ 216-535-4396 
OH Dayton, Augnat Assocs. .. .. .. ........ 513-298-1507 
OK Tulse, ION Assocs. .............. .. ... 918-864-0188 
OR Aloha, Caruso & Northcutt ............ 503-824-1606 
PA Ardmore, Precision MkIg. ...... . . . . . .. 215-649-6301 
PA Pittsburgh, Augnat Assoos. ........... 412-281-8283 
TN Johnson Cily, Beacon Elec. Sis.. .•..... 615-282-2,421 
TX Austin,lON Assocs .................... 512-458-2108 
TX Grand Prairie, ION Assocs. ........... 214-647-8225 
TIt Houston, ION Assocs. .' ............... 713-681-6266 
ur'Sail Lake.City, Sage SIs. .. ,........... 801-467-5451 
WA Bellevue, Caruso & Northcutt ......... 208-454-9699 
WI Butler,RichmarEIec.Corp. .... , ...... 414-781-1730 

TELONIC/BERKELEY, 2825 Laguna Cenyon Ad., Laguna 
Beach, CA 92652, Tel: 714-494-9401, Telex: 182720; "SC 
No.: 04423; Ernpl.: 75; SIs. Mgr: H. Elmes 

TELPAR, INC., 4137 Billy Mitchell Rd., P,O. Box 796, 
Addison, TX 75001, Tel: 214-233-6831, Telex: 73-2561; 
Empl.: 28; Sis. Mg,: Wm. Konrad ............... Dol075 

TELTONE, 10801-120 Ava NE, Kirkland, WA 98033, Tel: 
206-627-9626, TWX: 910-449-2862; EmpL: 450; Sis. Mg': 
D. E. Johnson; Dis!. Mg': Mike Amelt 

TEMESCAL, 2850 Seventh St, Berkeley, CA 94710, Tel: 
415-841-5720, TWX: 910-366-7366; Empl: 300 

TEMPIL DIV, Big Three IneIs., Hamilton Blvd., S. Plainfield, 
NJ 07080, Tel: 201-757-8300, Telex: 138-662; EmpL: 38; 
Sis. Mg,: A. P. Jeanguenin 

TEMPO INSTRUMENT, INC,' 87 MEldular Ave., 
Commack, NY 11725, Tel: 516"864-3700, TWX: 510-226-
3787; FSC No.: 07031; Empl: 205 

TEMPOSONICS, MTS Sys. Corp., 111 East Ames Ct, 
Plainview;NY 11803, Tel: 516-349-1950, TWX: 510-226-
3787; Sis. Mgr.: W. Brenner 

TEMPTRONIC, 55 ChaPel St, Newton, MA 02158, Tel:SI7-
969-2501, Telex: 200-119 TEMP UR; Empl.: 100+; Sis. 
Mg': F;enk Healy 

TENCOR INSTR; 2400 Charleston Road, Mountain View, 
CA 94043, Tel: 415-969-6767; Sis. Mg,: Barry Hart 

TENNELEC,601 Turnpike, Oak Ridge, TN 37830, Tel: 615-
463-8405, TWX: 810-572-1018; Empl.: 80 

TENNEY ENGRG., 109 Springfield Rd., Union, NJ 07083, 
, Tel: 201-686-7870, TWX: 710-985-4725; Empl: 204; Sis. 

Mgr: Jerome Perlstein ......................... DoII73 

Local Sales Offices & Reps 
AL Huntsville, Equipment Sales Co, Inc. .. 205-536-5399 
AZ Phoenix, Jayson Co. .................. 602-867-1964 
CA Sunnyvale, Tenney Engrg., Inc. .....•.. 408-745-6232 
CA Van Nuys, Environment Assocs. ...... 818-997-3791 
CO Englewood, Tenney Engrg. ........ ... 303-798-0955 
CT Hamden, Equip. Sis. .......... .. .. .... 203-281-4578 
FL Allarnonte Springs. Equip. Sis. ,.. • . . .. 305-339-2972 
FL Delray Beach, Equip. SIs. ............. 305-243-0709 
Il Des Plaines, Marslend AssOcs. ....... 312-298-2620 
IN lildianapolis, Marsland Assocs. ....... 317-293-5437 
MD Wheaton, Brimberg SIs. ...... "....... 301-946-2670 
MA Lowell, Equip. Sis. Co. .. .. .. .. .. .. .... 617-459-7000 
MI Warren, Die1rich & Assoc .............. 313-751-4990 
MO Blue Springs, Tenney Engrg., Inc ...... 816-229-7667 
NJ Mt Laure~ Ten-Mar, Inc. .............. 809-235-4345 
NJ Union, Tenney Engrg., Inc. ............ 201-666-7870 
NY Fayetteville, M. P.Andrews ........... 315-637-3144. 
NC Raleigh, EQuip, Sis. .. .. .. .. .. .. .. .. ... 919-872-8376 
OH Clevelend, Die1rich & Assocs. ., ....... 216-781-1855 
OH Dayton, Dietrich & Assoc. ............. 513-223-6042 
PA Pittsburgh, Dietrich & Assoc. .......... 412-892-2992 
TX Austin, Carey, McMahill & Zerbe Co ... 512-255-1663 
TX Garland, Carey, McMahill & Zerbe Co. 

....................................... 214-681-1414 
TX Houston, Carey, McMahill & Zerbe Co. 

....................................... 713-771-1500 
WI New Berlin, Marslend Assocs, Inc. .•.. 414-786"8611 

TENOR, 17020 W. Rogers Dr. New BerNn, WI 53151, Tel: 
414-782-3800, Telex: 26-706; EmpL: 30; Sis. Mg,: P. 
YoIlIin; Dist. Mg,: P. Yoblin 

TENSOLITE, Old Post Rd., RIa 9A, Buchanan. NY 10511, 
Tel: 914-737-5600, TWX: 710-573-2341; Empl.: 300; Sis. 
Mgr: David Yellin 

TENSOR, Box 14843,Austin, TX 78761, Tel: 512-251-4131, 
Telex: ITT 4940124; Empl.: 15 

TEN-TEC, INC. Industrial Park, Sevierville, TN 37862, Tel: 
615-453-7172, Telex: 261337 ACTAUR; Empl.: 11'0; Sis. 
Mgr: Joe Redwine 

TEPRO OF FLORIDA. 2608 Enterprise Rd. Clearwater, FL 
33575, Tel: 813-796-1044; FSC No.: 15915; Empl.:97; SIs. 
Mgr: Roger C. Mayo; Dis!. Mgr: BeVerly Mayer 

Local Sales Offices & Reps 
CA Burbank, MODCO .................... 818-846-2215 
CA Sen Mateo, Melvin Sis. ............... 415-349-7445 
FL ' Clearwater, Tepro 01 Florida .......... 813-796-1044 
Il GlencOe, Howard Benjamin ............ 312-83.5-0150 
MA Hopkinton, Berkshire Elctms. ......... 617-435-9356 
NY Great Neck, Paeent Engrg .....•....... 516-482-4678 
OH Clevelend, Components, Inc. :,........ 216-243-9200 
'TX Dallas, Elctrn. Prods. Reps ............ 214-341-2666 

TERADO, 1068 Raymond Ave., St Paul, MN 55108, Tel: 612-
646-2868; Empl.: 17; Sis. Mg': Don Munson; Dis!. Mg': 
Fred Munson 

TERADYNE, INC. 183 Essex St, Boston, MA 02111, Tel: 
617-482-2700, TWX: 710-321-1055; Empl.: 3200; Sis. 
Mg': D. O'Connell 

TERADYNE CONNECTION SYS.. 44 Simon St, Nashua, 
NH 03080, Tel: 803-889-51·56, TWX: 710-228-1431; FSC 
No.: 31413; Empl: 1,400; Sis. Mg,: D. Murphy 

'TERMINAL DATA, CORP., 15733 Cnlbbs Branch Way, 
Rockville, MO 20855, Tel: 301-921-8282; Empl: 12 

TERMINAL SYS, See A & B Technical Services 

TERRA TECHNLG. CORP, 3860 148th Ave. N.E., 
Redmond, WA 98052, Tel: 206-863-7300, Telex: 15-2070; 
SIs. Mgr: Irl Davis 

TEST & MEASUREMENT SYSTEMS, INC. 349 Cobalt 
Way, Sle. 301, Sunnyvale, CA 94086, Tel: 408-720-8877, 
Telex: 297584 TEAM UR; Sis. Mg,: Bill Nicklin 

TESTLINE, See Fairchild Test Sys. Grp., Testline 
Instrs. 

TEXAS 
TESTOTERM, P.o. Box 111509, Nashville, TN 372", Tel: 

615-834-5082, Telex: 55-5112 

TEST PROBES, INC, Box 2113, La Jolla, CA 9203B, Tel: 
619-459-4197, Telex: 697192; , SIs. Mgr: Hal Wardein; 
Dist. Mg,: Hal Wardein 

TESTRONICS, 1810-',02 N. Glenville Or, Richardson, TX 
75081, Tel: 214-238-8378, Telex: 489602; ErT1l1.: 21 

TETRAGENICS, Box 1338, Butte, MT 59701, Tel: 406-782-' 
8608; Ernpl: 40; SIs. Mgr: Jack Dunn 

TETTEXINSTRUMENTS, INC., P.O. Box 281, Fairview 
Village, PA 19409-0281, Tel: 215-539-8050, Telex: 753' 
899 TETTEX; Ernpl: 100; SIs. Mg': Charles Prievys 
." .... , ..... " .. , ............................... Do1312 

TEXAS INSTRS" INC. Box 225012-MS-64, Dalles, TX 
75265, Tel: 214-995-66", TWX: 910-867-4702; ErT1ll: 
85,000 

TEXAS INSTRS, Data Sys. Group, p. O. Box B09063,' 
Dalles, TX 75380-9063, Tel: l-8OD-527-3500, Telex: 
73324 TEXINS CAL, TWX: 910-867-4702; Empl.: 80,696 

TEXAS INSTRS, Matis. & Conjrols Grp., 34 Forrest St, 
Attleboro, MA 02703, Tel: 617-698-3800, Telex: 92-7708, 
TWX: 710-348-0566 

TEXAS .Jis· 
INSTRUMENTS ~, 

TEXAS INSTRUMENTS OPTOELECTRONICS. P.O, 
Box 225012 MSI2, Dallas. TX 75265, Tel: 214-995-3821, 
Tel6x: 910-867-4702; Empl.: 89,000 world wide; SIs. MgT: 
Glenn Snyder; Dist. Mg,: Rudy Prolaizer 
..........•. , ........•.•.....•......•...... 1101216-1219 

Lcx:al Sales Offices & Reps 
AL Hurttsville ............................ 205-637-7530 
AZ Phoenix ..... :'.. .. .. .. .. .. .. .. .. .. .... 802-995-1007 
CA Irvine.. .... .. .. .. .. .. .. .. .. .. .. .. .. ... 714-660-1200 
CA Sacramento .......................... 918-92!1-1521 
CA Sen Diego ............................ 619-278-9601 
CA Senta Clara ............... ; .. .. .. .... 408-980-9000 
CA Torrence ............................. 213-217-7010 
CA Woodland Hills ....................... 213-704-7759 
CO Aurora.............. .. .. .. .. .. .. .. .... 303-368-8000 
CT Wallingford ........................... 203-269-0074 
FL Fl Lauderdale ........................ 305-973-8502 
FL Maitland.. .. .. .. .. .. .. .. .. .. .. .. .. .... 305-660-4600 
FL Tampa .. .. .. .. .. .. .. .. . • .. .. .. .. .. ... 813-870-64.20 
GA Norcross ............................. 404-662-7900 
IL Arlington Heights ..................... 312-640-2925 
IN Fl Wayne ............................ 219-424-5174 
IN Indienapolis .......................... '317-248-8555 
IA Cedar Rapids ......................... 319-395-9550 
MD Beltimore ............................. 301-944-8600 
MA Wallhmen ............................ 617-895-9100 
MI Farmington Hills ...................... 313-553-1500 
MN Eden Prairie .......................... 612-828-9300 
MO Kansas City ........................... 816-523-2500 
MO St Louis ............... :.............. 314-569-7600 
NJ Iselin ................................. 201-750-1050 
NM Albuquerque ...... .. .. .. .. .. .. .. .. ... 505-345-2555 
NY East Syracuse ........................ 315-483-9291 
NY Endicott .............................. 607-754-3900 
NY Melville ....... , .. .. .. .. .. .. .. .. . .. .... 516-454-6600 
NY Piftslord .............................. ,716-385-6770 
NY Poughkeepsie ........................ 914-473-2900 
NC Charlotte ............................. 704-527-0930 
NC Raleigh.. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 919-876-2725 
OH Beachwood .......................... 216-464-6100 
OH Dayton .......... ,: ................... ii'3-258-3877 
OK Tulsa .......... .. I.. .. .. .. .. .. .. .. .... 918-250-0633 
OR Beaverton ............................ 503-643-6758 
PA Coraopolis ............................ 412-771-8550 
PA Fl Washingfon ....................... 215-643-8450 
TX Austin ................................ 512-250-7655 
TX Houston ............................. , 713-778-6592 
TX Richardson.. .. .. .. .. .. .. .. .. .. . .. .... 214-68D-5082 
TX San Antonio .......................... 512-496-1779 
ur Murray • .. .. .. .. .. .. .. .. .. .. .. .. .. .... 801-266-8972 
VA Fairtax ............................... 703-849-1400 
WA Redmond ............................. 206-881-3080 
WI Brookfield .... .. .. .. .. .. .. .. .. .. .. .... 414-785-7140 
PR Halo Ray ............................ , 809,753-8700 
Can Neapeen,Ont ...................... ,. 613-726-1970 
Cen Richmond HiI~ Ont ................... 416"884-9181 
Cen St Laurent Qua ...................... 5~ 4-334-3635 
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TEXAS' 

Local Di8trIbuIors 
AL Huntsville, Arrow Elclma. • • . • . • • .. • ... 205-837-6955 
AL Huntsville, Klerulll EIcIma. . . . . . • • . . • •. 20S-88:H070 
AL Huntsville, Marshall EIcIms. ...... ,.... 205-881-9235 
AZ Phoenix, Klerulll EIcIms. .............. 802-437-0750 
AZ Phoenix, Wyle EIcIma. ................ 602-249-2232 
AZ Tempe, Arrow Elclms. .. . • • . • . .. . ... . .. 602-868-4800 
AZ Tempe, Marshall Elclms. ..... .......... 602-968-6181 
cA Anaheim, RV.WeatherfoittElclma. ... 714-834-9600 
CA Canoga Park, Ma/shall EIetms. .•..• " 213-999-5001 
CA Chatsworth, Arrow EIcIms. ............ 818-701-7500 
CA Commerce, Klerulll EIcIms. ........... 213-725-0325 
CA Cypruss, KIeruIII EIcIms. : .•..•. : ...... 714-220-8300 
CA EI Segundo, WyIe EIcIms. .: ........... 213-322-8100 
CA EImoi1le, Marshall EIcIms. ...... '. .. .... 818-442-7204 
CA Glendale, RV.Weatherford EIcIms. ... 213-848-3451 
CA HayWard. Arrow EIcIms. ......... c ..... 415-487-4600 
CA Irvine, Ma/shall EIcIms. . • . . . .. . . . ..... 714-880-0951 
CA Irvine, WyIe EIcIms. ................... 714-883-9953 
CA Sacramento, ArroW EIcIms. ....... ,.:. 918-925-7458 
CA Sacramento, WyIe EIcIms. ............ 918-838-5282 
CA San DIego, Arrow·EIcIms. ............. 619-555-4600 
CA San DIego, Kiarulll EIc1ms. ... :........ 619-278-2112 
.CA San DIego, Milrshall EIcIms. . i .... .... 619-578-96QO 
CA San Diego. WyIe Elctms. ........ ,. ..... 619-585-9171 
CA San Jose. Klerulll EIcIms. ;............ 4os-s7H600 
CA Santa Barbara. RV. Wea1her1ord Elctrne. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605-965-6551 
CA SUnnyvale, Arrow EIc1ms. ........... ,. ~745-8600 
cA SUmyvale, Ma/shall-ElcIms. .......... 408-732-11 00 
CA Tustin, Arrow Elclms. ................. 714-838-5422 
CA Tustin, Klerulll EIcIma. ................ 714-731-5711 
. eo Denver, Arrow Elclms. ..........•..... '303-698-111 t-
eo Englewood, Kierulll EIcIms. ........... 303-790-4444 
eo Thornton, WyIe EIcIms. ............... 303-457-9.953 
CT Danbury, DIplomat EIcIms. ............ 203-797-9674 
CT Orange, Milgray EIcIms. ............ ,. 203-795-0714 
CT Wallingford, Arrow Elclms. .... ; ....... 203-265-n41 
CT Wallingford, Kierulll EIcIms. ........... 203-265-1115 
CT WalHnplOrd,Marshall EIcIms., ......... 203-265-3922 
FL Ft Lauderdale, Arrow EIc1rns. ..... "... 305-429-8200 
FL Ft l.audeidaItl, DlpIOl]l8t EIcIms. ...... 305-974-8700 
FL Ft 'Lauderdale, Kierulll EIcIms. ...... ,. 305-486-4004 
FL O~ando, Arrow EIcIms. ........ .. .. ... 305-725-1460 
FL Orlando, Milgray Elclrne. .........•.... 305-647-5747 
FL Tampa, Arrow Elclms. ................ 813-576-8995 
FL Tampa, Diplorn8t Elclrne. ... , .. .. ..... 813-443-4514 
FL Tampa, Kierulll Elclms. ....... : ....... 813-576-1988 
GA Ananta, Kierulll Elclms. .... , .. .. . .. ... 404-447-5252 
GA Norcross, Arrow EIcIms. ... ~:......... 404-449-8252 
GA Norcross, Marshall Elclms. . . . . . . . ... . .404-923-5750 
IL Bensenville, DIplomat EIcIms. ......... 312'595-1000 
IL Chicago, Arrow EIcIms. ............... 312-397-3440 
IL Chicago, Newark EIcIms, .......... .... 312-784-5100 
IL Itasca; Klerulll EIcIms. ", ............. :. 312-250-0500 

. IL Schaumburg; Marshall EIcIms. ,....... 312-491Hl155 
IN Ft WaY"l'oGrahl'l/Tl ElcIms. ........... 219-423-3422 
IN . Indianapolis, Arrow Elclms. ........ ,.. 317-243-9353 
IN Indianapolis, Graham Elctrns. ......... 317-634-8202 
IA Cedar R;Ipids, Arrow Elclms. .......... 319-395-7230 
KS Lenexa, Marshall EIcIm$. ............. 913-492-3121 

. KS Wichita, LComp ..... :................. 316-265-9507 
MD Columbia, Arrow Elctrne. c.............. 301-995-0003 
MD Columbia, Diplomat EIcIms. ........... 30~ -995-1226 
MD Linthicum, Kiarulll Elclms. ............ 301-636-5600 
MD Rockville, Milgr~ EIcIms. ............ 301-793-3~ 
MA Billerica, Kierulll Elctrne. ............... 617-667-8331 
MA Bu~ington, Marshall Elclms. .......... 617-272-6200 
MA, Woburn, Arrow ElcIms. ............... 617-933-6130. 
MA Woburn, Diplomat EIcIms. .. :......... 617-935-8811-
MA Woburn, Time EIcIms. ................ 617-935-6060 
MI Detroit Arnw,I EIctms. ...... :. T ...... 313-971-8220 

. MI Detroit Marshall EIctms. .............. 313-525-5650 
oMl Detroit, Newarl<ElcIms. ................ 313-967-0600 
MI Grand R;Ipids, Arrow EIctms. ......... 616-243-0912 
MN Edina; Klerulll EIcIms. .......... ~ ..... 612-j}41-75OO 
MN Minneapolis, Arrow EIctms. ...... :.... 612-B3O'I600. 
MN Minneapolis, Ma/shall EIcIms. ......... 612-559-2211 
Me Kansas City,l.Comp .................. 616-221-2400 
MO St Louis, Arrow EIctms. .......•....... 314-567-8666 
Me St !-ouis, Kierullll'lctrns. .............. 314-739-0655 
NH Manchester, Arrow Elctrns. .. . . . . . . . .. 603-886-6966 
NM Albuquerque, MilgramEIcIms.\ ........ 609-1lB3-5O;10 
NJ Camden, General RadIO .............. 215-922,7037 
NJ camden, General Aa<jio ...... : . . . . . •. 609-984-6560 
NJ Fairfield, Arrow Elctrns. .......... : .... 201-575-5300 
NJ Fairfield, Kierulll EIct!fIs. ............... 201-575-6750 
NJ Fairfield, Marshall ElcIms. ............. 201-862-0320 
'NJ MarRon, Arrow EIcIms. ................ 215-928-1600 
NJ Marlton, Arrow Elctms. ........••...... 609-596-6000 
NJ Mt Laurel, Kierulll.ElcIms. ............ 609-235-1444 
NJ Mt Laure~ Marshal.1 E)cIms. ............ 609-234-9100 
NJ Totawa, Diplomat Elctms. ............. 201-785-1630 
NM Albuquerque, Arrow Elctrne. .......... 505-243-4566 
NM Albuquerque, International Elctms. ...• 505-345-8127 
NY Farmingdale, Milgray Elclms. .. .. .. ... 516-420-9600 
NY Hauppauge, Arrow Elclms. ............ 516-231-1000· 
NY HauppaUge, Jaco ..................... 516-273-5500 

Manufacturers and sa:1es Offlc.·[)ire,etoFY 
NY Hauppauge. Marahall EIcIma. ......... 516-272-2053 
NY MeMIIe, DIploma! EIcIms. ............. 516-454-8400 
NY Rochester, Arrow EIcIms. ............. 716-275-0300 
NY AochesIar, Manhall EIcIms. ........ " 716-235-7620 
NY Rochester, Rochester Radio SUpp. •... 716-454-7600 
NY Syracuse, Arrow EIcIms. .............. 315-552-1000 
NY Syracuse. DIplomat EIcIma. ........... 315-552-5000 
NY Syrai::use, Marshall EIcIms. ........... 607-754-1570 
NC Raleigh, Arrow EIctrns. ................ 919-876-3132 
NC Raleigh, KieroII EIcIms. ............... 919-872-6410 
NC Winston-Salem, Arrow EIcIms. ........ 919-725-871'-
OH Cincimall;Graham EIcIms. ........... 513-772-1881 
()ii Cleveland, Arrow EIcIms. ............. 216-248-3990 
OH Cleveland, ~IIIEIcIms. ............ 216-567-8556 
OH ClIW8land, Marshall Elclms. ........... 216-248-1788 
()ii Columbus, Graham EIcIms. ........... 61~1590 
OH Dayton, Arrow EIctrns. .. ,............. 513-431>.-5563 
OH Dayton,Esco .... : .................... 513-226-1133 
Clti Dayton, Kierulll EIcIms. ............... 513-439-0045 
OH Dayton, Marshall EIcIms. ............. 513-236-8OBB 
OK Tulsa, Arrow EIcIms. .................. 918-885-7700 
OK Tulsa, Klerulll EIctrmi. .............. : .. 916-252-7537 
OR Be8verton, Marshall EIcIms. .. . . . . . . .. 503-844-5050 
OR HUIsDoro, Wyle EIcIms. ............. " 503-640-8000. 
OR Portland, Arrow EIctrns. ............... 503-664-1690 
PA MonroevIne, Arrow EIcIma. ............ 412-856-7000 
TX Austin, Arrow EIctms. ................. 512-835-4160 
TX Austin,Klerulll EIcIms. ..... , .... , ..... 512-635-2090 
TX Austin, Ma/shan EIcIms. . .. .. . .. .. .... 512-458-5554 
TX Austin, WyIe EIcIms. ... ...... .. .. ... . ... 512-834-9957 
'EX Dallas, Arrow EIctms. ., ....... ,....... 214-360-6464 
TX Dallas, lnternationalEIctms. ........... 214-233-9323 
TX Dallas, KIeruIfI EIcIms. ........... "',.:. 21~2400 
TX Dallas, Marshall EIcIms. .... . . . . . . . . .• 214-233-5200 
TX Dallas, wyJe EIcIms. ., ................. 214-235-9953 
TX EI Paso, International EIcIms. ......... 915-598-3406' 
TX Houston, Arrow EIctrns. ............... 713-530-4700 
TX Houston, Harrison equip. .... .. .. .. ... 713-879-2600 
TX Houston, Kierulll EIcIms. .............. 713-530-7030 
TX Houston, Marshall EIcIms. ............ 713-769-8600 
TX Houston, WyIe EIcIms. ................ 713-679-9953 
UT Salt Lake City, DIplomat Elctrns. ..... : 601-488-4134 
UT SaIl Lake City, Kiarulll Elclrns. ........ 601-973-6913 
UT SaIl Lake City, Wyle Elclms. .......... 601-974-9953 
VA Richmond, Arrow EIc1ms. .......... '::.. 804-262-0413 
WA BeU_ Arrow EIc1rns. ................ 206-643-4600. 
WA Bellevue, MarshaU EIcIms. ,;......... .206-747~9100 
WA Bellevue, WyIe EIcIms. ....... ;......... 206'453-6300 
WA Kent Klerulll EIctms. ......... T" .... 206-575-4420 
WI Oak Creek, Arrow Elctms. .... ,........ 41.4-764-6600' 
WI Wakesha, Kierulll Elclms. ........... :. 414-784-8160 
Can' Calgary, Alb., Future EIcIms. .......••. ' 403-259-6406 
Can calgary, Alb., Varah Elclms. ........... 403;230-1235 
Can Edmonton, Alb, Future EIcIms. ........ -403'438-2656 
Can Montreal, Que., CESCO ............... 613-226-8903 
Can Montreal, Que., Future EIcIms. ........ 514-694-7710 
Can Montreal, Que., ITT Corrp: ........... 514-735-11 n 
CanCJ!tawa,Ont, CESCO ................. 613-226-6903 
Can Ottawa, Ont, Future Elclms. .... , .. ... 613-620-6313 
Can Ottawa, Ont, ITT Compo. ......... : ... 613-226-7406 
Can Ottawa, Ont, Varah EIctrns. ...... ,.... 613-726-8864 
Can Qu9bec City, Que., CESCO ........... 418-887-4231 
Can Toronto, Ont, CESCO ................ 418-881-0220 
Can Toronto, Ont, Fujure Elctms. •......... 416-638-4771 

. Can Toronto, Ont, ITT Compo. ............. 416-630-7971 
Can Toronto, Ont, Varah Elctms. .: .. : ..... 416-516-9311 
Can Vancouver, B.C., Future EIcIms. ....... 604-438-5545 
Can. VancOuver, B.C, ITT Compo. ........•. 604-270-7605 
Can Vancouver, B.C, Varah EIc1ms. ....... 604-67S:3211 
Can Winnepeg, Man., Varah Elclms. . . . . . .. 204-633-6190 

Regional T~hnoIogy Centers . 
CA Irvine ................... : .............. 7:14-66.0-8140 
CA Santa Clara .......................... '408-748-2220 
GA Norcross ...... :...... ..... .. . .. . .. ... 404-662-7945 
IL Arlington HeIghts ........... .' ......... 312-640-2909 
MA Waltham ............................. 617-890-6671 
TX 'Rlchardson ...... .-..... ;'. .. .... ... ..... 214-880-5066 

Technical SuppOO Center 
Can .. " ............. ; ..................... '214-995-.2111 

TExAs TRANSFORMER cORP, P.O. BOx 220, Plano, 
TX 75074, T<ij: 214-424-1561; FSC No.: 1161; EmpI':, 75; 
Sis. Mgr: Fe6x Smith 

TEXASWITCH, INC., 2512 PrOgram Dr, # 108, Dallas, TX 
75220, Tel: 214-357-1.788 

TEXET SEMICONDUCTORS, 301 Texe! or, Allen,TX' 
75002, Tel: 214-727-1111, TWX:' 203943 TEXET UA; Sis. 
Mgr" Kent Paris; Dist. Mg'" Bill Bamsch 

TexmaIe emplOys no I8Iea reps or loCal s81esmenin the 
USA lnataad we oller factory direct cont8oI, laSt delivery, 
and lower prices. 

Loesl DIstributors 
Inli AuslralIe, Melbourne ............... ,.. (03) 329-8873 
inti Austral, S~ ............ ,,,; ..... (02).7Q7-B222. 
Inli France, Paris .................... ',"'" (t} !i75-53-53 
inti Germany, Darmstadd ................ 0 61 51/2 64 46 
Inli Germany, Dusseldorf ......... : ....... 02 11/66 61 45 
inti Germany, Hanover ..•..• ' .. ,,' r" . , •. , .05 11/88 6.088 
Inli Germany, Munich ......... '~.: .. " .' ..... 069-47 3023 
Inli Germany,QuIckborn ... ::'.: .•.. : ........ 041 06/612-1 
inti Germany, Stu\1gart ...... : .... : ...... 07 11173 63 57 
Inli India, Bangalore ......... , ........... : .... 812-56227 
InIt" SpaIn, Barcelona ......... ,,,.:.: .... (93) 692-35-19 
Inli SWeden, Stockholm .............. , . ... 08-71 0 06 20 
lilU Taiwan, Taipei ..•.... : ...... , .... 565-35OB,5~1-9651 
Inli United Kingdom, Walsall ....•..... ".. (0922)B40003 
Can Edinonton: ............................ 403-432-n46 
~Montreal .......... , ................... 514-337-0425 
Can 0IIaw8 ... : ........................... 613-238-7077 
can Toronto ........................ " .... , 416-881-3193 

TEXSQAN INSTRUMENTS, 3169 N .. Sh8de1end, 
Indianapolis, IN 46226, Tel: 317-545-4196, Telex: 810-:341-
3164, TWX: 27-2110; FSC,No.: 23042; EmpI.: 755; SIs. 
Mgr" Alan WhItlock; Dist. Mgr: Rob ShenlQ! 

TEX-TECHS, INC.. l0021Ceyuga, Dallas, TX 75226, Tel: 
214>329-8200, Telex: 73-0796 TEX TECH DAl; EmPI:: 50; 
SIs. Mgr: Jackie Miller 

TEXTOOL PRODUCTS; Electronic ProductS 
Division/3M, 1410 W. Pioneer Or, irving, TX 75061, Tel: 
214-259-2676; SIs. Mgr: Dick Evans 

NCO . R P' 0 RAT E D 

TEXTRO, P.O. Box 3!il, Greer: SC' 29652, Tel: 603-679-
0752; Empl.: 15; SIs.Mg," Ed Ross;Dist. Mgr: Pllt Ross 
............................................. C.1906-1908 

Loesl .Sales Offices & Reps , 
CA Santa Ana, Wayne ChIIITlpa Assocs. .. 714-662-2226 
CA S8nta Clara, Con-Cab Sis. : ........ : .. 408-727-4nl 
eo Englewood, cablex .......... : ....... : 303-792-5760 
CT Tollend, TMR Corp. ................... 203-672-3624 
DC Ellicot\ City, Marl<eling Tech, Inc: .. . .. 301465-6944 
FL LongwOod, cae Elclms. .............. 305-631 '5380 
MD Ellicott City, Marl<eling Tech. Inc. ....... 301"465'-5944 
MA Tewksbury, Sequel AssocS., Inc. ...... 617-651-4010 
NY Commack, MTR T8ch. ................ 516-543-1200 
SC Mauldin, carl Hart ................. :.. 603-288-2323 

T-F ELCTRNS., 9415 Neils Thompson Or, 'Austin, TX 
78759, Tel: 512-636-7323, Telex: n-6427; FSC No.: 
50307; EmpL: 55 

TGM DETECTORS, INC, 166 Bear HiD Ad., Watharn, MA 
02154, Tel: 617-890-2090 

THALER CORP., 10940N. Stallard PI., TucSon, AZ 85704, 
Tel.: 602-742-5572; EmpI.: 5 

THERMAL AMEFi. FUSED QUARTZ, Change Bridge 
Ad.. MQn1V11Ie, NJ,07045, Tel: 2Q1-334-7nO, TeleX: 
136477; Empt: 65; SIs. Mgr: GA Miller ' 

The Innovator insemiconductpr aCcessories. 

''r . . . 
THERMALLOY, INC, 2021 W. Valley 'flew, p,O: BOx 

610839, Dallas, TX 75361-0839, Tel: 214-243-4321, Telex: 
21J3!155, TWX: 9.10-660-5542; EmpL: 246; Sis. Mgr:Larry 
Marshall .............•..•..................•..•. <:;1679 

, Local Sales CJffices.& Reps 
Al Huntsville. MOntgomery Mktg,lne. •... 205-630-0496 
AZ PhOenix, Integrated Sys. & Dve. Sis. .... 6O~-971-6250 
CA Mountain VIew, Straube Assocs. ........ 415-969-6060 
CA San DIego, Interstate Mkig. Assocs.... 619-863-7606 
CA woOdland Hills, liiterstate MkIg. Assocs. . 

TEXMA TE,' INC.,· 34B S. Cedros Ave., P.O. BOx 2000, 
Solana Beach, CA 92075, Tel: 619-461-7177, TWX: tl10- . 00 

. .. . . . .. . . .•. .. . . . ... . . . . .. . .. . ... . .. .. 818-883-7607 
Denver, Lindberg Co. .. : ......... , ..... 303-756-9033 

322-1736; EmpL: 3B ., .................... 001378-1379 FL Altamonte Springs, V. G. Sis., Ine. ... .. 305-631-B88B' 
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Manufacturers and Sales Offices Directory 
FL Largo, V. G. Sis., Inc. •................. 813-584-2246 
FL .1'Ofr1l8J1O Beach, V. G. Sis., Inc. ....... 315-971-0900 
GA Norcross. Montgomery Mk1g., Inc. ..... 404-447-6124 
10 Boise. N. R Schullz Co. ••....••.•. ;... 208-377-8686 
II. Ell Grove Village, The John G. Twist Co. 

.•......•............•.•............•.. 312-593-0200 
IN Fl WtJI1jn8, RD. Whitesell & Assocs. •. 219-432-5591 
IN IndianapoDs, RD. WhReseIl & Assocs. 

....•.....•............................ 317-359-9283 
IN Kokomo, RD. WhResel1 & Assocs. .... 317-457-9127 
IA Cedar Rapids, PMA Corp. ............. 319-362-91n 
KS Overland Park. PMR Corp. ..•........• 913-381-0004. 
KY Louisville, R.D. Whitesell & Assocs. ..• 502-426-7696 
MI Grand Rapids, R.D. Whilesell & Assocs. 

· .........•......•.•..••.....•....... " 616-942-5420 
MI Southfield; R.O. Whitesell & Assocs. .. 313-559-5454 
MI St Josephs, R.o. Whitesell & Assocs. 

· ......•........•.....•..•.........•. " 615-983-7337 
MN Bloomington, The John G. Twist Co. " 612-835-2120 
Me Maryland HgIs., PMR Corp. .•......... 313-569-1220 
NH Salem, Sales Engrg. Co., Inc. ...•...... 603-893-5521 
NJ Cherry Hili, Trinkle SIs., Inc. ..........• 609-795-4200 
NM Albuquerque, Lindberg Co. ............ 505-861-1006 
NY "haca. Bob Dean. Inc. . ,. . . .. ... .. .. .. 607-257-1111 
NY Melville, Comtronic Assocs. •.......... 515-249-0505 
NY Wappinger Falls, Bob Dean. Inc. • ....• 914-297-6406 
NC Cary, Montgomery Mktg., Inc. . ........ 919-467-6319 
OH Cincinnati, R.O. Whitesell & Assocs. .•. 513-521-2290 
OH Cleveland; RD. Whitesell & Assocs. " 215-447-9020 
OH Columbus, R.O. Whitesell & Assocs. .. 614-865-9396 
OH Dayton, Ro. WhResell & Assocs. ..... 513-295-9546 
OK Tulsa, Ion Assocs. .................... 915-6~186 
OR Beevarion, N. R. Schullz Co. ........•. 503-643-1644 
PA PittsbUrgh, R.O. Whitesell & Assocs. " 412-963-6161 
TX Austin,lon Assocs. ................... 512-331-7251 
TX Grand Prairie, Ion Assocs. ............ 214-647-8225 
TX Houston. ion Assocs. ................. 713-9n-4354 
lrT Seb Lake City, Lindberg Co. .......... 801-467-1794 
WA Bellevue, N. R. Schullz Co. ............ 206-454-0300 
WI Brookfield, The John G. Twist Co. ..... 414-782-.2670 
WI Can.. Markham, On!, Deskin Sis. Corp. 

....................................... 415-495-1412 
WI Can.. Vancouver, aG., Deskin Sis. Corp. 

.. . . . . .. . . . . . .. . . . . . .. .. . . .. . . .. . . . . . .. 604-324-6331 
WI Can, Montreal, .Que., Deskin SIs. Corp. 

....................................... 514-331-2860 
PR San Juan, Electronic Tech. Sis., Inc. ... 609-790-1300 
Can Edmonlon/TransconialCalgary, Deskin Sis. 

• .................................... " 403-465-2106 
Can Markham, Ont, Deskin SIs. ............ 415-475-1412 
Can Montreal, Que., Deskin SIs. ............ 514-331-2860 
Can Ottawa. Ont, Deskin Sis. ..........•... 613-729-1099 
·Can Richmond, ac, Deskin SIs. .•..... '.' " 604-273-4963 

THERMAX WIRE CORP, 32-02 Linden PL, Flushing, NY 
11354-2897, Tel: 715-930.8300, Telex: 645587, TWX: 
71 (}'582-2551; FSC No.: 12814; Ernpl.: 220; SIs. Mgr; R 
Prusak 

THERMOPLASTIC PROCESSES, INC.. 1286 Valley Ad., 
Stirling, NJ 07960, Tal: 2OHi47-1000, TWX: 710-997-
9583; FSC No.: 08230; SIs. Mgr; Roberi a Scheffler; Di8t. 
Mgr; William Kaufman 

THER~EN. P.D. Box 1254, Stamford, CT 08904, Tel: 
203-324-6125, Telex: 965846; FSC No.: 00428; Ernpl.: 33 

Local SBIes Office8 & Reps 
CA San Carlos, EIctm. Engrg. ASsoc. . .. .. 415-583-2189 
CA Santa Mollica. REP Assoc. ............ 213-393-9866 
CO Denver, Lindberg Co. ................. 303-755-9033 
FL Melbourne, Electro MIechanicaI Standards 

• . . .. • .. . . . . . . . . . • . .. . . . . . . .. .. .. .... .• 305-724-1027 
MA NIewIon, Normall Assocs. ............. 617-969-5478 
MN Minneapolis, InIL Sis. Co. .............. 612-831-8423 
NM AlbuquerqUe, Lindberg Co. ............ 505-861-1006 
OH Cincinnati,JohnO.OIsanCo. ......... 513-574-7711 
OH Cleveland, John O. Olsen Co. ....... :. 215-862-3454 
OR Portland, Syscom ..................... 503-644-2505 
PA GlenSide, EIcom, Inc. ................. 215-865-1715 
PA Pittsburgh, John O. Olsen Co. ......... 412-270.2550 
TX Austin. John a Guenther, Inc. •...•..... 512-472-3625 
TX Dallas, John a Guenther, Inc. ......... 214-691-8500 
TX Houston. John a Guenther, Inc. ...... 713-974-0383 
UT Sa~ Lake City, lindberg Co. .......... 601-467-1794 
VT Bennington, Magyar Assocs. .......... 802-442-5858 
WA Kirkland, Syscom Sis. ................. 205-621-4575 

THERMOTECH, See ITT Thermotech. 

THETA INSTR. CORP. See Allen-Bradley Co: 
Industrial Control Div. 

THICKFILM INT'L. At I-Box 85-0,lndian Head, MD 20640, 
Tel: 301-375-8666, TWX: 71(}.829-0590; EmpI.: 14; SIs. 
Mgr; P. Gundotra 

THIELEX PLASllCS CORP, 201 11th St., Piscalawey, NJ 
0SB54, Tel: 201-965-5300, TWX: 71<>-997-9662; Sis. Mgr; 
M. A. DaMaheo 

THINCO DlV. HULL CORP. Davisville Ad., Ha1boro, PA 
19040, Tel: 215-672-7600, TWX: 51(}.665-6822; EmpL: 8; 
SIs. Mgr; John L Hull 

ntlRD DOMAIN. P.O. Box 35400, Tucson, AZ 8574(}'5400, 
Tel: 602-293-8310; EmpL: 26; SIs. Mgr; Julia Gerdes 

THOMAS & BETTS, Electronics Group Hdqtrs., 920 
Route 202, Raritan, NJ 06869, Tel: 201-469-4000, Telex: 
844372; FSC No.: 59730; Empl.: 2000 

Local Sales Offices & Reps 
CA Burbank, T & B EIctms. Grp. ..... . . ... 213-841-9670 
CA San Jose, T & B E~ Grp. ......... 405-248-9111 
IL Naperville, T & B Elctms. Grp. ........ 312-357-0404 
NJ Flemington, T & B EIctms. Grp. ....... 201-788-5900 

THOMAS & SKINNER. Box 150 B, lndianapoUs, IN 46206, 

THORE 
IN ~Is, L.uebba SIs. Co. ......... 517-845-7389 
KS MerrIam, Midwest Techn. SIs. ......... 913-235-8557 . 
MA Framingham, ~Comp. Sis. ....... 617-875-3286 
MI Bloomfield Hills, Encb Mktg. .. .. . . . ... 313-642-0203 
MN Bloomington, John G. Twist Co. .•.•... 612-835-2120 
NY Buffalo, Quality Comps. ............... 715-837-5430 
NY Great Neck, MOS Assocs. ............ 515-467-3966 
NY Manlius, Quality Camps. .............. 315-862-8665 
NC Cary, Electronic Sis., Inc. .............. 919-487-8466 
OH Cleveland, Luebbe Sis. Co. ....... , ... 215-333-0426 
OH Columbus; Luebbe SIs.'Co. ........... 614-431-0474 
OR TIgard, EIctm. Comp. SIs. .. .. .. . ... ... 205-232-9301 
PA Wynnewood, Metz-Benhan Assocs., Inc. 

....................... " .............. 215-895-7300 
TX Dallas, Norcorn ....................... 214-386-4886 
WA Mercer Island, EIcIm. Comp Sis. . . . . .. 205-232-9301 

THOMSON-CSF c6Mps. CORP. Sernicondu<:tor 
Div., 6660 Variel Ave., Canoga Pk., CA 91304, Tal: 213-
867-1010, Telex: 69-8461, TWX: 91<>-494-1954; SIs. Mgr; 
Las Kilpatrick; DIsi. Mgt; Davld Johrison 

THOMSON-CSF caMps. CQf!P. SOCapex Div.8660 
Variel Ave., CaIIoga PI<, CA 91303, Tel: 213-867-0750, 
T~X: 69-8481, TWX: 91<>-494-1954 

THOMSON-CSF COMP~l.. CORP., Specilil Prods. 
Div.,301 Ate. 17 North, Ruth8rIord. NJ07010, Tel: 201-
430.2300, TWX: 71(}'989-12i16; SIs. Mgr; Hans H. 
Sanc:Jager 

THORDARSON MeISSNER, Components Corp. 
of Amer. Elec\Tonic Canter, Ml Carma~ II. 62863, Tel: 
618-282-5121, TWX: 51 (}'525-2254; FSC No.: 96258; 
ErnpL: 600; SIs. Mgr; Wm. Converse ..... Ao2308-2313 

. THOR B.CTRNS, 321 Pennsylvania Ave., Linden, NJ 
07036, Tel: 201-485-3300, Telex: 138 968; Empl.: 50; SIs. 
Mgr; Jack Rose 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

I 
Tel: 317-923-2501, Telex: 02-7335; EmpL: 250; Sis. Mgr; ., 
Sherman SmRh 

00~ 
THERM-O-DISC, INC., Sub. Emerson Elec. Co., 

THOMAS ELCTRN8. 100 Riverview Dr, Wayne, NJ 
07470. Tel: 201-895-5200, TWX: 71\)-968-5836; FSC No.: 
;01852; Empl.: 380; SIs. Mgr; Bruce Plaget 

. 1320 South Main St., P.O. Box3538,Mansfield, OH 44907, THOMSON-CSF COMPS CORP" Dumont Div, 550 
Tel: 419-756-591-1, Telex: 987455; Sis. MgT; J. A. Kight Ml Pleasant Ave., Dover, NJ 07601, Tel: 201-325-1400 
..................................•.............. Bo1nS 

THERMODYNE INTERNAll0NAL L TO, 20650 S. 
Alameda. Long Beach, CA 90610, Tal: 213-603-1976; FSC 
No.: 29724; Empl.: 10<>-120; Sis. MgT; Weber WoH 

THERMO ELECTRIC, 109 Fifth St, Saddle Brook, NJ 
07662, Tel: 201-843-5600, TWX: 71(}'990-5108; Empl.: 
375; Sis. MgT; H. Korman 

THERMOELECTRICS, See TECA 

THERMOGRAPHICS MEASUREMENTS L TO., 3733 
W. 139th St, Hawthorne, CA 90250, Tel: 213-675-9182, 
Telex: 674432; Sis. MgT; Andrew Hilberi 

THERMOLAB, 13345 Saticoy St, N. Hollywood, CA 91605, 
Tel: 213-875-0105, Telex: 662494, TWX: 91(}'499-2156; 
FSC No.: 09152 

THERMOMETRICS, INC, 60S U.s. Hwy. # I, Edison, NJ 
08617-4895, Tel: 201-267-2870, Telex: 844-387; FSC No.: 
FSCM 5B<l9o; EmpJ.: 130; Sis. Mgr; Harold BroHman 

THERMONICS, 3350 Scott Blvd., Bldg. 32, Santa Clara, CA 
95054, Tel: 405-495-6838, Telex: 172-353; SIs. MgT; 
James D. Mariin; Dis!. MgT; James O. Martin 

THOMSON-CSF COMPS. CORP, DuMont Div, 750 
Bloomfield Ave., Clifton, NJ 07015, Tel: 201-n3-2000; FSC 
No.: 18n:6;Mulliple; EmpI.: 250; Sis. Mgr; George Petro 

THOMSON-CSF COMPS. CORP, Electron Tube Div, 
301 Floute 17 N., Ruthariord, NJ 07070, Tel: 201-438-2300, 
TWX: 71(}'969-7286; SIs.MgT; Stephen Barthelmas 

THOMSON-CSF COMPS. CORP., Metals & 
Chemicals Div,.6660 Variel Ave., canOga Pk.. CA 91303, 
Tel: 213-8B7-l010, Telex: 69-8461, TWX: 91<>-494-1954; 
EmpL: 3; SIs. Mgr; Wm E. Wheeler 

THOMSON-CSF COMPS. CORP. Passive Camp. 
Div. 5850 Canoga Ave., SuHe 300, Woodland HiUs, CA 
91367, Tel: 818-867-1010, Telex: 3719759, TWX: 31(}' 
371-9759; Empl.: 150; Sis. Mgr; Chris Whitehead; Di8t. 
Mgr; Carolyn Peters . 

Local Sales OffIces & RepS 
At. Huntsville, E.S.L ....................... 205-533-1735 
AZ Phoenix, Sanford SIs. Assocs. .•.. ,... 602-957-3570 
CA Chatsworth, WCV-Rahech ..........•. 818-70<>-0933 
CA· Los Gatos, Pro Assocs. .•............. 408-358-3881 
CO Westminster, D. Barth & Assocs. .•.... 303-427-8679 
Fl Mebland, E I R, Inc. .. . . • . . . . . . . . . • . . .. 305-660-9600 
IL Elk Grove Village, John G. Twist Co. .. 312-593-0200 

ELECTRIC SWITCHES 
INC 0 B P 0 BAT B D 

2478 Fletchir Dr, Los Anlells, California 90039 

213-660-1310 
. CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 
INDUSTRIAL, COMMERCIAL and MIL SPEC (QPL) 

EEM 1985 Add Dept EM to address to tell them you saw it in EEM. 801 



'\ 

THORN 

THORN.EMI GENCOMJNC., 23 Madison Ad., Fairfield, 
N.,I 07006, Tel: 201-575-5586,.Telex: RCA 221236 TEG~ 
EmpL:~; SI8. Mgr: L A Evangelist· ...•. Ao2342-2343 

Local Sales Offices & Reps 
lIZ Phoenix, Qdessey-l ...••....•..•••••• 505-663-4019 
CA N. Hollywood, O'Haiioran Assocs. ..... 213-8no0173 
CA . Palo Alto, O'Hailoran Assocs. ......... 415-32&-1493 
CO Denver, Qdessey-l ............ , . • . ... 505-663-4019 
Fl Orange Park, Pulcir ••..••.•.. : .•..•... 904-26+7615 
NM AJbuquerque, Qdessey-l ............. ·505-663-4019 
PA Elkins Park, Snow Assocs. ............ 215-37&-4700 
TN Oak Ridge, PuIcir ..................... 615-483-6358 
TX Dallas, SW Eng. & EquIp. ............. 214-340-1741 
TX HouSloj), SW Eng. & Equip. •... :...... 713-821>-2500 
VA Front Royat EHron Sis., ltd. ........... 703-635-7201 
WA Seattle, UnderwoodAssocs. ; ......... 206-451-8223 

THORN EMI TECHNOLoGy IN~,8601 Dunwqody P~ 
Atlanta, GA 30338, Tel: 404-587-0017, 800-243-2572, 
TWX: 810-766-2267 ........................... 001313 

Lf!cal Sales Offices & Fjeps 
CA Irvine ................... , ............. 714-261-0141 
CA Sunnyvale. . . . . . . . . • . . • . . • . • . . . . . . . • .. 408-732-9027 
MA' Framingham .... : .... ; ................ 617-875-5858 
NM Albuquerque .................. , • . . ... 505-884-0541 
VA Manassas ............................. 703-631-1786 

THORSON ENGRG. CO.622p 76th St 8.E, SnohOmish, 
WA 98290. Tel:'208-334-4214 . 

3D OPTICS. Box 224, 4 Strathmore Clr~ Braintree, MA 
02184, Tel: 617-848-8002; EmpL: 2 

3M CO. see "sting under letter "M" 

THUNDER SCI. CORP. 623 Wyoming S.E, Albuquerque, 
NM 87123, Tel: 505-265-8701; Empl.: 26; SIS. Mgr: J. L 
Bennewitz ' 

TIDEWATER TECHNOLOGICAl.., INC~ 611 IndU$lrial 
PI<. Dr. Newport News, VA 23602, Tel: 804-874-2600; 
EmpL:25 • 

TIF INSTRS, INC. 9101 N.W. 7th Ave. Miami, Fl 33150, 
Tel:305-757-8811; SI8.Mgr:TrimWolff 

-lli:~TRONICS. INC.-· 

TIl ELECTRONICS, IN~, Dlv. Til Industries, 226 
Terminal Rd., E. SeIaukeI, NY 11733, Tel: 516-78&-5004. 
Telex: 144631; Sis. Mgr: Jim Roach ..... 001852-1853 

Local Sales Offices & Reps 
CA Irvine, Quality Peripherals' ....•....••.•. 714-54.9-8886 
CA San Jose, Quality Peripherals ......•. , 408-559-3882 
CT Goshen, Northern Computer SIs. (9i=M) 

.. .. .. .. .. . . . . .. . .. . . . . .. . .. . . . .. . .. ... 203-491-3585 
MA Westwood, Northern Computer Sis. (OEM) 

. .. . . . .. .. . .. .. .. .. .. . .. . . .. .. .. . .. . ... 617-326-3454 
MN Sl Paul, ACT Comms. ................ 61~736-n94 
TX Bonham, ACT Comms. ................ 214-583-~1 

TIMBER-TOP, Hopkins Rd. Box 517E, Watertown, CTc-
06795, Tel: 203-27~706; FSC No.: 06773; EmpL: 5; SI8., 
Mgr: W. E. Fischer 

---- Advertisement --,--

TTI's SYNCLAMPS are the ONLY 
quick-releasing, self-locking and INSTANT 
NULLING SYNCHROCLAMPS! Their 
INTEGRAL STOPS permit component 
mounting and nu!ling (techniques that can ~ave , 
10% OR MORE of the mounting and nulling 
·time!). SYNCLAMPS meet the MAXIMUM 
MIL SHOCK.' AND VIBRATION: 2000 
fI-lbs12000 cps! They also have the LOWEST 
INSTALLED COST of any.type of clamp! A 
size and style for ANY size component and 
ANY application!! 

Manufacture'" and Sales Offices Directory 
TIMECO, INC.. 1035 - 26th Sl, P.D. Box \1038, Huntington. 

WV 25705, Tel: 304-523-5149; SI8. Mgr: Wm. F. 
Ransbottom 

TIME LOCK, INC., 87 Waler Mill lane, Great Neck, NY 
, 11021. Tel: 516-487-0690, TWX: 510-223-0886; EmpI.: 6; 

SI8. Mgr: Ernie Odiema 

TIMEPLEX, INC. 400 Chestnut Ridge Ad., Woodcliff Lake, 
NJ 07675, Tel: 201-930-4600. Telex: 178200, TWX: 710-

. 990-7270; FSC No.: 7035-0001 ; Emp~: 1000+; SI8. Mgr: 
Rick M8cPherson 

TIMES FIBER COMMUNICATIONS, INC. 358 Hall Ave. 
. P.O. Box 384, WalHngford,. CT 0649~Q384, Tel: 203-265-
8500, TWX: 710-476-0763; Empt: 1,100; Sis. Mgr: Jack J. 
Barbera; Di8I. Mgr: AI Criscuolo 

LOcsISaies Offices & Reps 
P,l H!,Jnisville, 20th Century Mjrtg. ... :.... 205-533-8281 
lIZ PhOenix, Mercury Engrg. Corp. .:...... 602'244-0123 
CAAnaheirn, W!ISIreP .................... 714-527-2622 
CA - Santa Clara. Westrep ............. ...... 408-988-8633, 
CA SanDiego. WesIrep ................... 619-566-6580 

. CO Denver, Lindberg Co. ................. 303-758-9033 
CT Clinlon, Selmark AssocS. . . . . . . . . . . . .. 203-573-9088 
CT HarncJen, MacArthur & Co. ............ 203-281-5647 
Fl Coral Springs, CBC EIcIrns. ...... .'.... 305-755-1111 
Fl LQngwood, CBS EIcIrns... .. .. . .. . .... 305-631-5380 
GA Norcross, 20th Century Mkig. ..•....•. 404-466-1999 
Il - Berkeley, cadre Tech. Reps. .......... 312-449-3900 
IN Indianapofis, Schank Elctms. Mkig. .... 317-642-6204 
IA Cedar Rapids, PMR, Inc. .............. 319-382-9177 
KS Overland Park, PMR, Inc. ............. 913-381-0004 
KS Wichita, PMA, Inc. .. . .. . .. .. . .. . .. .... 316-664-4141 
MD Rockville, Mechlronics SIs. ............ 301-340-2130 
MA MilOs, Selmark Assoc. ................. 617-376-2914 
MI Uvlinia, lowell-Wendt Mktg. Co. . . . . .. 313-46+2722 
MN Bloomington, E.SA ................... 61~864-8291 
MO Maryland HgIS., PMR, Inc. ............. 314-569-1220 
NH Hopkinton, Selmark Assocs. ... .. .. ... 603-746-4507 
NM Albuquerque, UndbEirg Co. ............ 505-881-1006 
NY Massapequa. MacArthur &.Co. ......... 516-481,0400 
NY Rochester, Electra Sis. Corp. .......... 716-427-7860 
NY Syracuse, Electra Sis. Corp. ........... 315-463-1248 
NC Winston Salem, DGW,lnc. ............ 919-758-7166 
OH Columbus, Baehr, Greenleat & Assocs. 

....................................... 614-466-4048 
OH Dayton, Baehr. Greenleaf & Assocs. .. 513-439-0724 
OH L.ak9wood, Baem, Greenlee! & Assocs. 

........................................ 216-2?1-9030 
OK Oklahoma City, Ammon & Rizos ...... 405-942-2552 
OR TIQ8l'd, Electronic Sources ............ 503-~0040 
PA Evans City, Baehr. Greenleaf & Assocs. 

........................... :: .......... 412-776-2151 
PA Springhouse, PWC ..... .. .. ... • .. . ... 215-643-2550 
SC Greenville, DGW. Inc. ................. 803-266-0019 
TN KnoXville, 20th Century Mktg. ;........ 615-966-3608 
TN Memphis, 20th Century Mktg. ......... 901-756-4881 . 
TX Austin, Ammon &Rizos Co. ........... 512-454-5131 
TX Houston, Ammon & Rizos ............ 713-781-8240 
TX Richardson, Ammon & Rizos ......... 214-644-5591 
UT Salt Lake City, Lindberg Co. ..... .. ... 601-467-1794 
WA Bellevue, Electronic Sources .......... 206-451-3500 

Local DIstttbutors 
CA Hawlh9me, Radio Hardware .......... 213-679-3381 
CA Irvine, Republic Elctm. Sis. .. : .... , ..... 714-855-2222 
CA San Jose, RFI Elctms. .. .. .. .... .. .. . .. 408-298-5400 
CT E. Hartford, E.J. Stephens ............. 203-568-1927 
Fl . Ft Laudel'd.eIe, KSM Elctms. .......... 305-971-5900 
Fl • OrIando,CabIema1ic .................. 305-293-5729 
MD Gaithersbt.iJg, Pioneer/Wash. ......... 301-921-0660 
MD Hanover. Vertex·Elcinil\. .............. 301-796-5000 
MA Burlington, QPl EIctms. ............... 617-229-2424 
NJ Passaic, Seacoast EJc,Supp. ......... 201-779-5151 
NY Farmingqale, Vertex Elctrns. .......... 516-293-9880 
NYFreeporf. MIl-Spec Wire & cable ...... 516-546-5454 
NY Port Washington, Restart EIcIrns. ..... 516-883-3500 
NY Rochester, Simcona EIctms. .......... 716-328-3230 
PA Folcroft, Delphi EIcIrns. ....... .. .. . ... 215-534-3900 
PA Mo~meryville, Pyttronl~ IneIs. .. . .. 215-843-2850 
TX Garland,' Vonn Wire & CebIe .......... 214-494-0355 

TIME. ZERO CORP. 103 C9ntal Ave. Clillah, NJ 07011, 
Tel: 201-340-0400 

TITAN TECHNOLOGIES, INC, 310 W.Ann, Ann ArbOr, MI 
48104, Tel: 313-662-8542, Telex: 757.688; SI8:Mgr: Don 
Carone. 

TITAN TRANSFORMER CO. 134 Coolidge Ave., 
Watertown, MA 02172, Tel: 617-923-1200 

TITCHENER, E. H. & CO. 1 Titcherier P~Binghamton, NY 
13902, Tel: 607-772-1161, TWX: 510-252-1.985; EmpL: 
235 . 

TL INDUSTRIES, INC. 2541 Tracy Road. Toledo, OH 
43619, Tel: Hll&-661H1144, Telex: 286-431; SI8. Mgr~ 
Mark Lorenz 

TMC SYSTEMS (ARIZ.) INC, See Dale Electronics, 
Inc. 

TNR TECHNICAL, INC.,' Saft &. Gates Batteries. 45 
Jefryrl Blvd. west, Deer P~ NY 11735, Tel: 516-~ 
4800; EmpL: 35; SIS. Mgr: Wayn" Thaw 

TOBE DEUTSCHMANN lABS;, INC. 550 Turnpike Sl, 
Canton, MA 02021, Tel: 617-828-3368, Telex: 9~7; 
FSC No.:·21986; EmpL: 40; SI8. Mgr:T. Deutschumann,Jr. 

TOCOS AMERICA, INC., Tokyo COsmos ElecIric Co., 
Ltd .. Ste. 585 Artington Center, Goft Ad., Artington HeIghts, 
Il6ooo5, Tel: 312-310-8641, TWX: 910-997-0078; EmpL: 
2,000; SI8. Mgr: Masajl Matsunarili , . . 

".PRODUCTS 
. POWER SUPPUES· 

TODD PRODS. CORP., 50 Emjay Blvd., Brentwood, NY 
11717, Tel: 516-231-3386, TWX: 510-227-4905; Empl.: 
250; SI8. Mgr: R. Schlote ................ 001854-1855 

Local Sales Offices & Reps 
Al Huntsville, R. W. Mitscher Co. . . . . . . . . .. 205-882-6050 
lIZ Scottsdale, Thorson Desert States .... 602-998-2444 
CA Los AIamIto, Santana Sis. .............. 213-431-3533, 

714-827-91.00 
CA SUnnyvale, Todd Prods. Corp. ........ 408-732-0512 
CO. Wheal Ridge, Waugaman Assocs., Inc. 

.•.. , . . . . . .. . .... .. . .... .. .. . .. . .. . .. .. 303-423-1020 
CT Weston, Northeast Reps. . . . . . . .. • . • .. 203-886-6030 
Fl . AlamonteSprings, R.W. Mitscher Co. .. 305-788-6844 
Fl Boca Raton,.R.W. Mitscher Co. .. .. ... 305-368-3641 
GA lawrenceville, R W. Mitscher co. . . . . .. 404-923-3239 
Il 'i"fington Heights, Coombs Assocs. ... 312-439-98.10 
IN Indianapolis, E. T. Kaul Assocs. ....... 317-886-6187 
IA Cedar Rapids, Coomb$ Assocs. ....... 319-362-4116 
MA Hingham, Northeast Reps. ............. 617-749-8700 
MI livonia, Electro Sis. Assocs.. .......... 313-474-7320 
MN Minneapolis, R. K Sales Assocs. ...... 612-766-5713 
MO Stlouis, AME SIs. ................ : ... 314-965-1779 
NH Nashau, Todd Prods. Corp. ........... 603-881-3175 
NH Nashua, Northeast Reps. .. .. ... .. .... 603-880-8199 
NJ Plinnsauken. Scientific Reps. .... • . . .. 609-66.2-5222 
NJ Ridgefield, Rica! Assocs. .~ ...... c ..... 201-945-5250 
NM Albuquerque, Thorsen Desert States, Inc. 

... : ... : ... " .. .. .. .. . .. .. .. . .. .. .. .... 505-293-8555. 
NY Charlotte, R. W. Milscher Co. •....•...• 704-598-8644 
NY E. Syracuse, Nycom ..... , ........ , ... 315-437-8343 
NC Raleigh, R. W. Mitscher Co. ........... 919-648-0941 
OH D!lyton, Thompson & Assocs., Inc. ... , 513-435-7733 
PA Mars, Thornpspn & Assocs.,lnt:. ...•.• 412-776-6495 
TN Johnson City, R, W. Mitscher Co. .. ~.. 615-929-7258 
TX Austin, J. Clay Co. .................... 51~346-7340 
TX Dallas, J. Clay Co. .................... 214-350-1281 
UT Salt Lake City, Waugaman Assocs., Inc. 

... " . . . ... . . . .. . .. . . .. .. .. . .. .. .. . . ... 601-261-0802 
VA FaIrfax, Scientific Assocs., Inc. ........ 703-385-0600 
WA Ballevue, Venture Elctrns. .............. 206-454-4594 
WI . Milwaukee, Coombs Assocs. .......... 414-351-6123 

TODD SYSTEMS, INC •• 50 Ash SI., Yonkers, NY Hi701. 
Tel: 914-963-3400; EmpL: 45; SI8. Mgr: S. Edwards 
.......... : ................................ Ao2314-2317 

Local Distributors 
Al Mobile, Athenian, Inc. .................. 205-432-2985 
CA . San FranciSCO, Aris Corp. ............. 415-550-8605 
CA San Francisco, Delray Distr. .. ........ 415-7n-4405 
CT Norwalk, Park Oistr. .................... 203-853-201.0 
Fl Miami; Gay Mar, Inc ................... 305-371.0765 
GA Macon. Gigs Corp. .................... 91~745-2897 
II. Chicago, Irv WoHson Co. .............. 312-267-7828 
LA New Orleans, Trestman Supp. ..... ... 504-56HI590 
MD Bethesda, Albee SIs. .................. 301-897-8088 
NJ Newark, Cotrapex, Inc ................... 201-58&-1416 
NJ Newark, Pinto Trading ...... : ......... 201-344-n48 
NY long Island City, H. L Daiis, Inc. .... : .. 212-361-1100 
NY New York, Gelb Sis. .... , ............. 212-475-7940 
NY New York, Rosetta EIec. .............. 212-233-9088 
OH Dayton, K EI<>Inls. ........... . .. .. .... 513-426-1877 
PA Philadelphia, H & Z Sis. .... : .......... ~15-912-2500 
TX Houston, Cross & Co. ................. 7~ 3-673-31 00 
TX Houston, Westem Sis., ................ 713-869-6671 
VA Fall Church, Arya Corp..... .. .. . ....... 7o:r845-0800 
WA Seattle, ForeigN Elctrns. ..............• 206-882-2761 
EXP NY, New York, Able Intl, Ltd. ... , ...... ' 212-696-5300 
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Manufacturers and Sales Offices DireCtory TRAKM 
TOHOKU METAL INOS., 5-8, 2-chome, KHaaoyama 

Minato-Ku, Tokyo, Japan, Tel: Tokyo 03-402-6161, Telex: 
242 2695 TOKIN J; Ernpl: 2000; SIs. Mgr: H. Ishihara; 

TX Austin, Oeler & Menelaides ........... 512-453-0275 CO CoIoredo Springs, J. SmHh Assocs. ... 303-597-5343 
Greely, W. H. Howard Assocs. .•...... 303-426-3499 
Melbourne, Jerry Williams, Inc. ....•... 305-259-7700 

TX Dalles, Oeler & Menelaides ........... 214-361-8876 CO 
TX Houston, Deler & Meneleldes ......... 713-772-0730 Fl 

Dis/. Mgr: T. Ikeda ' 

TOKO AMERICA, INC. 1250 FeehanVIII~ Dr., Mt 
Prospect. IL 60056, Tel: 312-297-0070, Telex: 230-
72,,372; SIs. Mgr: Mark Sabo ..... A.1279, 1581, 1643; 

. 001858, 1989 

Local Sales Offic~ & Reps 
AL Madison, Kathy Leverock , ...•.... ,.:. 205-637-9350 
CA Cupertino, Toko America, Inc ... ,., ... , 4011-996-7575 
IL Chicago, Esco Assocs. .. .. .. .. .. . .... 312-763-0800 
IL SkOkie, Toke America, Inc. ............ 312-674-3640 
IL Skokie, Ultech Assocs. ................ 312-674-3820 
NY WhHe Plains, Toke America, Inc. ...... 914-694-5618 

TOKYO ELEC. CO, L TO., 1-1 Nishiki-Cho, Kanda, 
Chiyoda-Ku, Tokyo, 101, Japan, Tel: (03) 292-1011, Telex: 
0222-3575, TWX: S 

TOLEDO SCALE, Reliance Electric, P. O. Box 99502, 
Cleveland, OH 44199, Tel: 800-245-4501, in OH 800-245-
4497 

TOPAZ ELECTRONIcs, 9192 Topaz Way, San Diago, CA 
92123-1164, Tel: 619-279-0831, TWX: 910-335-1526; 
FSC No.: 06049; Empl.: 450; SIs. Mgr: Ruxton Tucker; 
Dist. Mgr: Chuck Roberia 

TOPfliGHT, 160 Eas19th Ave, York, PA 17404, Tel: 800-
233-9386, TWX: 510-657-4849; EmpL: 250; Sis. Mgr: 
James Danser 

TORAD COIL CO., INC. 263 linden Rd., Wayne, NJ 07470, 
Tel: 201-635-6195; SIs. Mgr: Dan Gupta 

TORELCO, INC., 14 Paine Ave., P.O. Box lOB, irvington, NJ 
07111, Tel: 201-374-8641; Empl.: 20; Sis. Mgr: Stewart H. 
Cook 

TOROTRON CORP., 519 South Filth Ave., Mt Vernon, NY 
10550, Tel: 914-664-2050; Empl.: 14; SIs. Mgr: Lee 
Abramson ...................................... 001315 

TOAQ CORP., 32 W:Monroe St, Bedford, OH 44146, Tel: 
216-232-4100; EmpL: 135 

TORRINGTON CO. 59 Field St, Torrington, CT 06790, Tel: 
203-482-9511 . 

TORWICO ELCTRNS. INC. 410 Oberlin Ave. South, 
Lekewood, NJ 08701, Tel: 201-364-1800, TWX: 710-723-
6343; Empl.: 240 ......................... A.2328-2329 

Local Sales Offices & Reps 
CA EI Cajon, KCE Corp. .................. 619-586-1198 
CA Menlo Park. Long and Assocs. ........ 415-327-1300 
FL Orlando, Gra-Mar ...................... 305-894-3351 
IN Noblesville, Patco & Assocs. .......... 317-877-5988 
IA Davenport, Ensco Rep ................ 319-366-6600 
KS Overland Park; Ensco Rep ............ 913-381-7557 
KS .WIChHa,EnscoRep ................... 316-883-1070 
MD RIderwood, W. S. Warrington & Assoc. 

... . . . . .. .. . .. .. . . . . . . .. . . .. .. . . . . . . . .. 301-1123-8759 
MA Hingham, N.E Reps. .................. 617-749-8700 
MO Maryland Heights, Ensco Rep ... . . . .. 314-423-3935 
NJ Marlton, BGR Assocs. ................ 609-983-1020 
NY Albany, Lynn Assocs. ................. 516-459-1239 
NY BufflllO. Lynn Assocs. ................. 716-631-()054 
NY Greet Neck, Trionic ......... _ ......... 516-466-2300 
OH Copley, E~y Assoc. .................. 216-886-3774 
OR Portland, Abacus Sis. ................. 503-777-8111 
PA Pittsburgh, Lynn Assocs. ............... 412-341-5155 
TX Irving, KHe Elctms. Sis. Co. ............ 214-438-9336 

TOSHIBA CORPORATION, see. General Products 
Corp. 

TOROID CORP. OF MARYLAND, 6000 Leure~Bowie TOUCH TECHNOLOGY, INC. 107 Gibraiter Street, 
Rd., Bowie, MD 20715-4037, Tel: 301-464-2100, TWX: Annapolis, MD 21401, Tel: 301-269-8181; EmpL: 19 

710-826-0414; Sis. Mgr: Marshall Sorenson 
................................... : ....... A.2318-2319 

Local Sales Offices & Reps 
CA Seal Beach, Texel .................... 213-598-9411 
Il Wheeling, Ed Joyner & Co. ... .. .. .... 312,520-1200 
PA Hatboro, Elec1ro Rep Ervg. ........ ;. 215-674-4421 -, 

7[oRVTEL 
PRODUCTS _ I INC. 

TOROTELPRODS. INC. 13402 s. 71 Hwy. Grandview, 
MO 64030, Tel: 816-761-6314, TWX: 910-777-7037; 
EmpL: 275; Sis. Mgr" H. Foland 
..... " . . ..•. .•.. .. .. ... . . .•.. A.I280-1295, 2320-2325 

Local Sales Offices & Reps 
AL Huntsville, L & D,lnc .................. 205-637-1469 
AL Westlake, OH, IN Bailey & Assocs. ... 216-892-1513 
AZ. Tempe, Gassn.er & Clerk Co. ....•..... 602-968-9037 
CA Aurora, Hi Tech. Assocs. .............. '303-696-7403 
CA ~ City, Hickey Ind. SIs. ........ 415'368-3849 
CA San Diego, Caljfomia EIcIm. MkIg. .... 619-692-3551 
CA Santa Ana, California Elctm. MkIg. . . .. 714-635-2702 
Fl Orlando, Perrott Assocs. .............. 305-298-7748 
GA Atlanta, L & D,Inc ..................... 404-395-7079 
IL SchaUrrtlurg, Gessner & Clark Co. .... 312-882-8808 
IA Hia_he, Gassner & Clerk Co. ....... 31 9-393-~763 
Me Towson, Dicki$On SIs. Co. ............ 301-823-0923 
MA WBston, John Goode Assocs. ......... 617-235-3900 

, NY Manhasset, Wrn-Cor EIctms. .... : ..... 516-827-9474 
NY Syracuse, Rep. Tech, Inc. ............. 315-437-2845 

, NC Greensboro, L & 0, Inc. ............... 919-292-3201 
NC Raleigh, L & 0, Inc. .. .. .. ... .. .. .. .... 919-676-5301 
OH New Lebanon, J. N. Bailey & Assocs. 

....................................... 513-687-1325 
OH Westlake, J. N. Bailey & Assocs. ...... 216-892-1513 
PA Birchrunville, Jadelectronic ASsocs. ... 215-296-3800 
PA Philadelphia,. Jadelectronic Assocs. ... 215-455-0664 
TN Seymour,L & D,Inc. .................. 615-577-1549 

TOWNSEND . INDUSTRIES, 51 Carl Rd., Orange, CT 
06477, Tel: 203-795-0241, TWX: 710-465-1898; SIs.Mgr: 
Charles Dorsa 

TOYO COMM. EQUIP. CO, L TO., No. 8 Mori Bldg.. 20-4, 
N'ICh~Shirnbashi, 3-Chorne Minato-Ku, Tokyo, Japan 105, 
Tel: 03-459-7320/03-459-7310, Telex: 02423115 
Toyocoj.; Empl.:I800; SIs. Mgr: T. Nagai/S. Nakagome 

TRACEWELL ENCLOSURES, 7032 Worthington 
Galena Rd., Columbus, OH 430115, Tel: 614-646-8175, 
800-846-4525; Ernpl: 30 ................. C.l092-1093 

TRA-CON, INC. 55 North St, Medford, MA 02155, Tel: 617-
391-5550; Ernpl: 55 

TRACOR INSTRUMENTS, 6500 Tracor Le., Bldg. 27, 
Austin, TX 78725, Tel: 512-929-2051, TWX: 91 0-874-1366; 
EmpL: 9100; Sis. Mgr: Wilfiarn R. Murphy; Dist. Mgr: Will 
Hoover 

TRACOR PAKTRONICS, 2441 Northeast Pkwy. Fl 
Worth, TX 76106, Tel: 817-825-2311; Telex: 756-273; 
EmpL: 10; SIs. Mgr: Harold Whillenlon 

TRAK MICROWAVE CORP., 4726 Eisenhower Blvd., 
QepL ES, T'arnpa, Fl33614, Tel: 813-884-1411, Telex: 52-
827, TWX: 81 0-876-9140; FSCNo.: 12855; SIs.Mgr:Toby 
Gant ..................................... A.1782-1783 

Local Sales Offices & Reps 
Al Huntsville, Magaro & Assocs. ......... 205-882-0627 
AZ. Phoenix, J. SmHh Assocs. ............. 602-267-G981 
CA Malibu, Rl Camps. . ................... 213-456-9021 
CA Mountain VIew, Disrnan Bakner ....... 415-969-3010 

GA 
IL 
IN 
IA 
MD 
MD 
MA 
MN 
NJ 
NM 
NY 
NY 
NC 
PA 
TX 
UT 
WA 

Allanta, Megaro & Assocs. ............ 404-451-8882 
Franklin Park; Dekotech .............. 312-455-5100 
Fl Wayne, TX SIs. Indiana .:.......... 219-489-4447 
Cedar Rapids, J.R. Sis. Engrg. ......... 319-393-2232 
Columbia, M. Leder Co. ............... 301.-730-1550 
Conowingo, M. Lader Co. ............. 301-378-3449 
Andover, Bee Assoc. .................. 617-475-2124 
Minneapolis, Deerland Dlstrs. .. . . . . . .. 612-331-6433 
BeKord, Ascor Elctrns. ................ 201-787-8011 
Albuquerque, J. Smllh Assocs. ........ 505-265-3406 
liverpool R&D Assocs. ............... 315-457-0100 
New Rochelle, Ascor EIctms. ..... . . .. 914-235-8638 
Raleigh, M. Lader Co. ................. 919-948-3231 
lafayette Hill, M. Lader Co. ........... 215-825-3177 
Dallas, Cain & Co. .................... 214-247-3901 
Satt Leke City, Effective SIs. ..•....... 801-266-9617 
Seattle, Datacom Assocs. ............. 206-285-2525 

TRAK MICROWAVE, Westem Division. 735 
Palomar Ave, QepL E-5, SUnnyvale, CA 94086, Tel: 4011-
735-9660, TWX: 910-339-9309; FSC No.: 29111; Sis. 
Mgr: Thomas L Roberts ................. A.I782-1783 

Local Sales Offices & Reps 
AL Huntsville, Magaro & Assocs. ......... 205-882-0827 
AZ. Scottsdale, Territorial MkIg. ........... 602-994-8885 
CA Malibu, Rl Camps. ................... 213-456-9021, 

\ CA Mountain View, Disman-Bakner ....... 415-96,9-3010 
CO Coloredo Springs, J. SmHh Assocs. ... 303-597-5343 
FL Melbourne, Jerry wilnams, Inc. ..•..... 305-259-7700 
GA AIIanta, Magaro & Assocs. ....... :.... 404-451-8862, 
IL Franklin Park, Dekotech,lnc. .......... 312-455-5100 
IN Fl Wayne, TX Sis. Indiana ...•........ 219-489-4447 
IA Cedar Rapids, J. R SIS. Engrg. ........ 319-393-2232 
MD Conowingo, M. Lader Co. ............. 301-378-3449 
MA AndQver, Bee Assocs. ........... .' .... 617-475-2124 
MN Minneapolis, D6er1and Dists.,lnc. ..... 612-331-8433 
NM ~erque, J. SmHh Assocs. ........ 505-265-3406 
NY eHartsdale, Spectrum Sis. ....... : ...... 914-472-8800 
NY liverpool, R&D Assocs. ............... 315-457-0100 
NC Raleigh, M. Lader Co. ................. 919-846-3231 
PA lafayette H11~M. lader Co. ........... 215-825-3177 
TX Dalles, Cain & Co. ... , ................ 214-247-3901 
UT Sail lake City, EHective Sis. .......... 601-266-9617 
WA Seeltle, DaIec6rn AssocS. •.•.•....•... 206-285-2525 

TOSHIBA/HOUSTON 
INTERNATIONAL CORPORATION 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

tU~. 
ELECTRIC SWITCHES 

I • COB P·O B- A T B D 

2418 fletcher Dr, las Anaeles, Calilornia 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

TWX 910-321-2971 
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TRAKS 

TRAK ~YSTEMS. DiY. TRAK Mi~row.ve·Corp., 
4722 Eisenhower Blvd., Dept E-5,.Tampa, FL 33614, Tel: 
\113-884-141'1. Telex: 52-,827, twX: 811H176-914O; FSC 
No.: 11165; Sis. Mgr: 1homa$ L ROberts 
.....•.....................•.... " ......... 001078-1081 

LocaISaIes Offices & fleps 
AL Huntsville, Magaro & Assocs. .......... 205-882-0827 
p;z Phoenix. J. Smith Assocs. ............. 602·267-<l981 

"CA Mountain View, Disman-Bakner ....... 415-969-3010 
CA San Diego, L L Stoakes, Inc. .. . .. .. .. 6t 9-452-1600 
CO Greeiy, W. H. Howard Assocs. . . . . . . .. 363-426-3499 

"' FL Sarasota, Bass Assocs. ........... ,... 813-922-9538 
GA Atlan1a, Magaro & "- ....••.•.•.. 404-45141862 
IN Ft Wayne, TX Sales ............... : .. 219-489-4447 
MD Annapolis. BlaCkwood Assocs. ........ 301-261-1904 
MA CochHuate, High-Tech Sis., in~ ..•.... 617-653-3838 

.. NM Albuquerque, J. Smnh Assocs. ........ 505-265-3406 
NC Greensboro, Magaro & Assocs. ....... 919-294-4783 
PA Huntingdon Valley, RabBI Assocs. .... 215-947-4625 
TX Arlington. J. T. Hcuston Assocs. ......• 817-265-2931 
WA Bellevue, Tasca, Iric. ...••..••.•..••.•• 206-453-1414 

TRANSAMERICA DElAVAl, Gems Sensors Div. 
. C<!wles Ad, Plainville, CT 06082-9990, Tel: 203-677-1311, 
Telex: 99-306; Empl.: 203; SIs. Mgr: M W. Brown; Dist. 
Mgr: M W. Brown 

TRANS AMERICAN TRANSFORMER, 142 Peccnic 
Ave., Medford, NY 11763, Tel: 516-654-1880; Empl.: 23 

TRANSCO PRODUCTS. INC. 4241 Glencoe Ave.,' 
Marina del Rey, CA 90295, Tel: 213-822-0600, Telex: 65-
2448, TWX: 910-343-M69; FSC No.: 82152; Empl: 400; 
Sis. Mgr: T. G. Katler 

Loeal Sales OffiCes & Reps 
CA Marine del Rey, Michael RoIJinson .... 213-822-0800 
CA San Jose, Jon Walker .. . . . . . . . . . . . . .. 406-244-6150 
CA San Juan Capistrano, Bruce Toffelmier 

.......................... : ....... ' ... ", 714-643-0506 

IMPROVED-DESIGN 
HEAT SINKS 

PRESS PACK 
HEAT SINKS 

COMPLETE LINE 
OF NATURAL AIR, 

COMPLETE 
LINE OF 

FORCED AIR 

We fabricate heat 
sinks to your 
specifications. 
Write for 
NEW CATALOG. 

CORPORATION 

P.O. Box 1044 - Columbus. NE 68601 
Phone (402) 564-2748 

- -
Manufacturers and Sales Offices Directory 

MD Ellicott CIty, VPI,Inc. ............... , .. 301-461-2525 
Me Ellisville, HI Grant WIlson •.....•...... 314-227-0737 
NY Bayside, R. L DIamond Iric. ..•.•..••.• 212-423-7330 
TX Richardson, Ronald B. Pa1Ion ..•..•.•. 214-669-1951 
WA Bellevue, Poggi Assocs., Inc. .. : ....•.• 206-454-2026 

TRANSDUCERS AND SYSTEMS INC., A Prime 
Technology company, Twin Lakes Ad, P.O. Box 185, 
N..Branford, CT 06471, Tel: 203-461-5721; TWX.: 710-452-
3092;Empl.: 60; SIs. Mgr: J. L JaniI~ .: .. :. a01828 

Local Sales Offices & Reps 
CA Huntington Beach, Transducer Sys. ... 714-~57 
CA Palo AKa, Gado Insir. Sis. ............. 415-961-2222 
CT Washington, Tn-Com Assocs.' ......•.. 203-563-2241 
FL Indian Rocks Beach, PAR Assocs. ...• 813-596-9841 
GA Atlanta, PAR Assocs. • . .. . . .. • . . . • • . ... 404-391-9117 
IL Des Plaines, Marsland Assocs. ....... 312-296-2620 
IN Indianapols. Marsland Assocs., Inc. ... 317:293-5437 
IA Cedar Rapids, MarsI8nd Asscics. : ... ,. 319-396-8030 
MA Burlington, Tri-Com Assocs. .......... 617-272-8163 
MI Mt Clemens, O'HarIl Assocs. ......... 313-791-7140 
MN MiooeapoHs. Marsland Assocs. ....... 612-545-4481 
Me St Louis, Marsland Assocs ........... 314-991-1399 
NJ Cherrry HlI~ Markey Instrmn , ... ; .. ' ... 609-667-3809 
N.i Hillsdale, CB Assocs., Inc. ............. 201-&i4-623O 
NY Rochester, TAE-REP ................. 716-586-8710 
NY Whnney Point TAE-REP, lric. ......... 607-692-3705 
OH Dayton, RIXAN Assocs. ( ................ 513-276-4216 
OH . Stow, Rlxan Assocs., Inc. . . .. . . . . . .... 216-686-2909 
TX Lewisville, Electric Control Assocs. .... 214-221-3143 
WI New BerlIn, Marsland Assocs., Inc. .... 414-786-6611 

OH MecfI1e, McShane Inc. .. .. . . • . • . . . • . .. 216-725-4588 
OR Hillsboro, ControIek Sis. . . . . . . . . . . . . .. 503-640-8444 
PA Fort Washington, GCM Inc. ...•....... 215-846-7535 
TX lewisville, J. Hughes Co. ............. 817-430-1683 
VA Alexandria, Dyna-Rep Co. .. • . . . . . . . .. 703-354-1222 
EXP NY, New York, Singer Proc:Is. ......... 212~1400 

TRANSKlNETIC SY8., 110 ShawmUt Ad, Canton, MA 
02021, Tel: 617-828-3000; Eri1ll: 7 

TRANSMAGNETlCS, 210 AdamS Blvd., Fannlngdale, NY 
11735,Tel: 516-293-3100, TWX: 510-224-642b; FSC No.: 
1nsr; Empl: 40; SIs. Mgr: Fred Haber :, .001182-1183 

Local Sales Offices & Reps 
TX BellaIre, Seaton Corp. .... . .. .•. .• .... .. 713-731-2649 
TX CsrroIIton, Seaton Corp. .............. 214-360-0414 

TRANSMET CORP. 4290 Perimeter Dr •. Columbus, OH 
43226, Tel: 614-276-5522, 800-245-5253, twX: 81D-482-
1016; SIs. Mgr: Ronald A. CrOssman; Dist. Mgr: Robert M. 
Simon 

TRANS-MET ENGRG.601 S. PalmSt, La Habra, CA 
90631, Tel: 213-691-2266; Empl: 25; SIs. Mgr: RObert oJ. 
PoweIs 

TRAN-SPECTRA, INC., Rle. 1-Box 27 A, Greenfield, TN 
38230, Tel: 901-235-2218; EmpL: 2~; SIs. Mgr: D.CcIa 

'TRANS-TECH, 12 Meem Ave., GaHhersburg, MD 20780, 
Tel: 301-948-3600, Telex: 898-303, TWX: 710-828-0549; 
FSC No.: 14591; Empl: 74; SIs. Mgr: Blair W.SIlIes; DIst. 
Mgr: Blair W. Stiles 

TRANS-TECH, INC. Alpha Inds., Inc., 20 Sylvan Ad, 
Woburn, MA 01801, Tel: 617-935-5150, Telex: 949436, 
TWX: 710-396-1236; FSC No.: 17540; SIs. Mgr: Blair 
Stiles 

TRANS-TEK. P.O. 8Qx sse, Rle. 83, Ellington, CT 06029, 
TRANSDLlCER SYSTEMS, INC~ 1510 Delp Dr. • Tel: 203-872-8351,]eiex: 99207; FSC No.: 27109; Empi.: 

'Kulpsvilie,PA 19443, Tel: 215-256-4611: Telex: 646078; 40; SIs. Mgr: William R. Padin 
Empl: 310 

/,.ocal Sales Offices & Reps 
CA Santa Clara, Nelson EIcIm. Sis. ....... 408-98D-1950 
IN Indianapolis, Electro Dev. Engrg, ...... 317-547-5274 
MI Madison Heights, L C Nyman & Co .. 313-543-6520 
MN Mendola, GIl sIS. ..................... 612-454-3086 

TRANSDUKTOR, INC. See Ulveco, Inc, 

TRANSENE, Rle. f, Rowley, MA 01969, Tel: 617-948-2501; 
Empl: ?1; Sis. Mgr: J. Doucette 

TRANSFORMATION ELCTRNS. CORP., 170 Wilbur 
PI.·Bohemia, NY 11716, Tel: 516-563-1117, TWX: 510-
222-0972; Sis. Mgr: David Beum .............• 001657 

Local Sales Offices & Reps 
CA Pasadena, EM! .............. c.... .. .. 818-795-7193 
CA Sunnyvale, Schwerin & Merrill ... .. . .. 408-735-7900 
CO Englewood, EIcIm. Camp. Sys. ... :.... 303-781-5904 
FL lOngwood, BoeIIo Corp. . . . . . . .. .. .. .. 305-331-1771 
GA Norcross, New South Mktg. Lid· ....... 404-887-7254 
KS Kansas City, ec: Elclms ........ , ...... 913-342-1211 
MD Pikesville, Irnagilron SIs. Co· .......... 8OD-63B-3592 
MA Wakefield, Kerilronics ................. 617-246-0245 
NY New York, Uvera.f>olk ................ 516-759-9300 
TX Arlington, HHe Elctm. Sis. Co ......... 817-861-8627 
WA Bellevue, EIcIm. Mk1g. Grp. .......... '. 206-882-<l982 

TRANSFORMER . & COIL PRODUCTS, TRW 
Electronic Assemblies Division, 150 Varick St, 'New 
York, NY 10013, Tel: 212-255-3500, 1WX: 71D-581-2722; 
E"",,: 325; SIs. Mgr: A. Proiata 

TRAN-TEC,Box 1044, Columbus,. NE 68601, Tel: 402-564-
2748; EmpL: 46; Sis. Mgr: Cliff Schroeder 

Local Sales Offices & Reps 
CA Redwood City, Woodworth Co .. . . . .. 415-365-0252 
CA Tustin, Sierra-PacHic Engi-g. Co. ....... 714-731-3411 
CO ,Golden, Pierce-Robbins Assocs. ...... 303-399-6618 
FL Winter Park, Russell Assocs. .......... 813-526-1134' 
GA Atlanta, Russell Assocs. . . . . . ... . . . . • .. 404-225-8422 
IN IndianapoHs. Scott EIcIms, Inc. .....•.. 317-897-9976 
IA Cedar RapIds. Ard Sis. Co. ".......... 319-366-8733 
MD Bel Air, Russell Assocs. ............... 301-879-9180 
MA Wakefield, H.C Jappe Co. ............. 617-245-9359 
NJ Fair Haven, Russell Assocs .......... 201-747-0600 
NY Bey Shore, Russel.l Assocs. ..•.....•.. 516-666-6500 
NY Cazenovia, Naylor Elec. Co. ... :....... 315-655-8174 
OH Clevelar\d, D. Steffen & Assocs. ..•.... 216-461-8333 
TX Dallse, Russell Assocs. ••...........•.. 214-699-0383 
WA Bellewe, Russell Assocs. ...........•. 206-455-3694 

TRAN-TROL CO. 2525 N. Alvernon Way, C-6, Tucson, P;z 
65712, Tel: 802-795-8008 . 

TRENDATA/STANDARD MEMORIES, 3400 W. 
Segerstrom, Sants Ana, CA:92704, Tel: 714-54D-3605, 
TWX: 910-595-1596; EmpL: 200; SIs. Mgt: ~~ Efron 

TRENT, INC. 201 Leverington Ave., Philadelphia, PA 19127, 
Tel: 215-482-5000; Empl.: 55 

TRIAC ELECTRONIC SYSTEMS, INC. 87-27 Myiiie 
Ave.,. Glendale, NY 11385, Tel: 716-441-4759, TWX: 
221500 ASAS ATT TRIAC; Empl: 35; SIs. Mgr: VIctor 
BoInlck ................................... 001132-1133 

TRANSFORMER DESI(>N, INC •. 78th & Clinton, 
Milwaukee, WI 53223, Tel: 414-356-5300 \.. TRIAD POWER SySTEMS, 10362 Miller Road, Dallse, tx 

TRANSICOll., INC. Trooper Rd., P.O. Box 99, Worcester, 75238, Tel: 214-.341-8700; FSC No.: 21i-341-1804; SIs. 
PA 19490-9990, Tel: 215-2n-1300, TWX: 511H16D-0132; Mgt: Jack Conn 
FSC No.: 82686; I;mpL: 220; SIs. Mgr: P. Schoenacker 

. TRANSISTOR PEVICES, 274 S. Salem St, Rando)ph,NJ 
07869, Tel: 201-36HI622; E"",,: 350; SIs. Mgr: J. A.. 
Gilson .................................... 001316-1317 

Local Sales Offices & Reps 
CA Costa Mesa, FLW Inc. : ............... 714-751-7512 
CA Los AlIos. Cain-Whne eo: .............. 415-946-6533 
GA Atlanta, Maearo & Assocs. •..•........ 404-252-6609 
IL Elmhurst, Scott Assocs. ...•........... 312-279-5681 
MD Ellicott City, Dyna-Rep Co ............ 301-992-4350 
MA Lexington, E. F. Demno, Inc. ........... 817-862-1118 
NJ Ridgewood, Hansen Assocs. .•........ 20H152-7055 
NY North Syracuse, Advance Components 

. . .. . . . . .. . . . .. .. . .. . . . . .. . . . . . . . . .. . .. 315-699-2671 

TRIAD-UTRAD 
Standard ProduCts 

TRIAD-lITRAD, 1,124 E. Franklin St, Huntington, IN 46150, 
Tel: 219-356-6500, TWX: 810-333-1532; EnJpI.: 750; Dist. 
Mgr: Dave N. Miller ...... A02330-2337;00191O-"ffM 

Local Sales Offic9s & R&ps 
AK Ano;horage, H.J. L80g & Assocs. ..•••. 807-279-5741 
P;z Phoenix. SIeve FiSher Assocs. .... : ... 6!i2-247~7se5 
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-
Manufacturers and Sales Offices Directory 
AR Little Rock, J. V. Schoonmaker Co. .... 501-375-2168 
CA Chino, Tracy Elec. SIs. .•... , ........... 714-591-4736 
CA Sanla Clara, Logan Sis. ............... 408-498-0660 
CO Denver, West Inc. .........•........... 303-692-0131 
FL Maitland, HUllo-Hawkins-Peregoy ..... 305-831-2474 
GA Atlanla, Effective Mktg. Force ......... 404-948-6023 
HI Honolulu, Hawaii Elctrn Svc. .•........ 808-845-8207 
IL Wilmette, J. Wasserman Assocs. ...... 312-258-3566 
KS Overland Park, TL Dowell, Inc. . ...... 913-648-7373 

. LA Little Rock, J. Y. Schoonmaker' ........ ,501-375-2168 
MA Framingham, Bay Colony ............. 617-620-0607 
MN MiMeapo6s, Elec. Camp. Sis. ......... 612-933-2594 
MO St Louis, T L Dowell, tnc. ............. 314-849-4234 
NJ Medford, Champion Elctrn. SIs. ........ 609-654-0475 
NV Rochester, Marchese, Marsey, Barden 

. . . . . .. . . . . .. ... . .. .. . . ... . . . . . .. . . .. .. 716-544-4300 
NY Rockville Centre, Schmitt Indl Mktg ... 516-486-3510 
OH Cincinnati, F.E Kahsar SIs. ............ 513-922-3133 
OH Hudson, F.E Kahsar Sis. ........•..... 216-650-1089 
OR Portland, J. J.Backer Co. .•..... ,. ..... 503-297-3777 
OR Salem, J. J. Backer Co. ..... . . . . . . . . .. 503-362-0717 
TX Dallas, J. V. Schoonmaker Co. ........ 214-349-1650 
WA Seattle, J. J. Backer Co. ............... 206-285-1300 
EXP Westbury, N.V., Minthorne Int'L ........ 516-546-4700 

Local Distributors 
Al Blrmingharn, Forbes Dis1rtlg. .......... 205-251-4;04 
AZ Phoanix, Datis Elctrn. Supp. ........... 602-275-2685 
AR Little Rock, CarDon Bates Co. ......... 501-562-9100 
CA Giendale, R. V. Weather10rd .......... 213-849-3451 
CA Mountain View, Abacus Elctrns. ....... 415-961-1500 
CA Palo Alto, Zack EIctms. ...•......... " 415-326-5432 
CA Riverside, Electronic Supp ............. 714-683-7300 
CO Denver, Integrated Elctrns. ............ 303-534-6121 
Fl Fl Lauderdale, Peerless Radio Corp. of Fia 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-973-4141 
GA AllBnte. Ack Radio Supp. .............. 404-351-6340 
IL Chicago, Bellinds. ......... , .......... 312-982-9210 
L Chicago, Newark Elctrns. ............. 312-638-4411 
IN Lafayette, CWY Elctrns. ............... 317-448-1611 
IA Cedar Rapids, Deeco, Inc. ........... 319-365-7551 
KY Louisville, P. I. Bur1<s Co. .............. 502-589-3960 
LA New Orleans, Wil~ a Allen Co. ...• 504-525-8222 
MD Rockville, Capitol RacflD Whls. ........ 301-881-2270 
MA BurUngton, Marshall Wilshire EIctrns. .. 617-272-6200 
MA Wilrr\inglon, Cronin Elctrns. ........... 617-449-0500 
loll Grand Rapids, 8-F Elctrns. ............ 616-459-0216 
MI Livonia, R S. Elctrns. .. ............... 313-525-1155 
MN St PauL Gopher Elctrns. .............. 612-483-4450 
MO St,Louis, Olive Indl. Elctrn ............. 314-428-4500 
NE Lincoln, Scott Elctrn Suw Corp. ..•... 402-466-8221 
NH Hudson, C & H Elctrns. ..... .. .. .. .... 603-882-1133 
NJ Camden, General Radio Supp ......... 215-922-7037 
NJ Springfield, Route Elctms. ............. 201-379-7710 
NM Albuquerque, Electronic Parts Co. .... 505-293-6161 
NY Hauppauge, BroadUne EIctrn Distr. . .. 516-231-4100 
NY Rochester, Simeona .. : ............... 716-328-3230 
NV Rockville Centre, Midway Indl. Elctrns. 

....................................... 516-764-2400 
NY Rome, Rome Elctrns. ................. 315-337-5400 
NC Greensboro, Hammond EIctms. ....... 919-275-6391 
OH Cteveland, Pioneer SId. EIctrns. ....... 216-587,3600 
OH oayton, Pioneer/Dayton ..........•... 513-236-9900 
OK Tulsa, Combined Tecit ............... 91a-:582-B242 
OR Portland, United Radio Supp. . . . . . . . .. 503-233-5346 
PA Philadelphia, Aimo Elctrns. ............ 215-698-4000 
RI Warwick, W. H. Edwards Elctrns. ...... 401-781-8000 
SC Greenville, Hammond Elctrns. ......... 803-233-4121 
TN Memphis, SIUII City EIctms ............ 901-345-9500 
TX Dallas, Sterling Elctrns ................ 214-243-1600 
TX Houston, AHair Co. .................... 713-462-3029 
UT Provo, Omega EICtrns. ..•.....••...... 801-375-4684 
WA Seattle, Almac ........................ 206-843-9992 
WI New Berlin, AM/Wisconsin ........... 414-784-4420 

TRI-COM, INC., 7304 Grove Ad., Frederick, MD 21701, Tel: 
301-694-6666, Telex: 84828 TRICOM; Empl.: 35; Sis. Mgr; 
MarcVivori 

TRIDAK, 1120 Federal Rd., Brookfield, CT 06B04, Tel: 203-
775-1287, TWX: 710-456-1372; EmpI.: 20; SIs. Mgr; F. C. 
Herot 

TRI-DATA CORP., 505 E Middlefield Rd., Mountain View, 
CA 94043, Tel: 415-969-3700, Telex: 910-379-6978; 
EmpL: 173 

TRILOBYTE COMPUTER CORPORATION. 801 W. 
Grand Ave. Oakland, CA 94607, Tel: 415-839-1100, TWX: 
910-350-0171; Empl.: 15; Sis. Mgr; Barbara UHeIdI 

TRILOG, 17391 Murphy Ave., Irvine, CA 92714, Tel: 714-
. 549-4079, TWX: 910-595-2798; EmpL: 35; Sis. Mgr;' Jack 
Rica 

TRIMM, INC. Div. of Newton Instr, Co.. 400 IN. lake St, 
Box 489, Ubertyville, IL 60048, Tel: 31,2-362-3700; Empl: 
90; Dist. Mgr; H. Lewis 

TRIM-TRONICS, INC. 67 Albany St, Cazenovia, NY 
13035, Tel: 315-655-9528, TWX: 710-541-1530; EmpL: 20; 
Sis. Mgr; James E. Dowd 

TRINETICS INC. 55807 Currant Rd., Mishawaka, IN 46545-
4699, Tel: 219-259-8535; EmpL: 100; SIs. Mgr; T. J. 
Dawson 

Local Sales Offices & Reps 
AZ Phoenix, Bill Earl & Assocs. .......... . 
CA Pasadena, Western Comp. ........... . 
CA San Ralsel, Wright Assocs. . ........ ' .. 
CT Clinton, Ber1<shire Elctins. ..........•.. 
IL Chicago, Jerry GoRen Co. .......... .. 
IN Ft Wayne, Waller W. Bieberich ...... , 
IN New Albany, WaRer W. Bieberich 
AR Hot Springs, Automation Supp. . ...... . 
MA Hopkinton, Ber1<shire Elctrns., ........ . 
MI Sturgis. Kesler Assocs. ....... , ...... . 
MO St Louis, Hill & Co. .................. . 
NH Gonic, Berkshire EIctms. ............ .. 
NJ Burlington, V.D.E. Elctm. Sis. ......... . 
NY Rochester, V.D.E EIctrn SIs. ......... . 
OH CinCinnati, Stegman Blaine Mktg. . ... . 
OH Cleveland, Stegman Blaine Mktg. .... . 
OH Vandalia, Stegman Blaine Mktg. ..... . 
PA Philadelphia, V.D.E. Elctrn SIs. ....... . 

602-994-3813 
818-791-9794 
415-457-9940 
203-669-0752 
312-792-1991 
219-432-2537 
812-945-3187 
501-767-5444 
617-435-9356 
616-651-7619 
314-432-1136 
603-335-1897 
609-387-9331 
716-473-5015 
513-729-1969 
216-871-0520 
51'3-890-7975 
215-524-0591 

TRIO LABS. 80 DupontSt, Plainview, NY 11603, Tel: 516-
349-0400, TWX: 510-221-1861; FSC No.: 00638; Empl.: 
60; Sis. Mgr; John Crawford 

TRID-TECH INTL, 2040 N. Lincoln St, Burbank, CA 91504, 
Tel: 818-846-9200, Telex: 194811; Empl.: 266; Sis. Mgr; 
TedMezo . 

TRIPLE ~ See PHI Technologies, Inc. 

_TRIPLETT 
A plJnpil COMPANY 

TRIPLETr CORP.-A PENRIL co. One' Triplett Dr., 
Bluffton, 01-145617-9987, Tel: 419-358-5015, TWX: 810-
490-2400; Sis: Mgc Richard Anderson 
........ ; ........ : ............ Do1318-1321, 1380-1381 

LDCaJ Sales Offices & Reps 
AZ Phoenix, Sheller-Kahn ............. , .. 602-257-9015 
CA Burlingame, Polach & Bensinger ...... 415-697-2525 
CA Costa Mesa, Berman-Gravley, Inc. .. •. 714-549-2122 
CO Aurora, R & R Instrmn ................ 303-364-8325 
CO Denver, IW Strong & Assocs. ......... 303-292-6900 
FL Lighthouse PL Jack Krutek & Assocs. 

. .. .. .. . . . .. . . .. . . . .. .. . . . .. . .. . . . . .. .. 305-941-6544 
FL Maitland,.Jack Krutek & Assocs. ...... 305-628-4837 
GA AUanIe, Millar Elctrns. ................. 404-261-6160 
IL Berkeley, G. Petitt Co. ................. 312-449-9000 
IN Ft Wayne, W. Bieberich . . . . . . . . . . . . •. 219-432-2537 
IN . New Albany, W. Bieberich ............ 812-945-3187 
KS Olathe, sPS Assocs., Ltd. ............. 913-764-4460 
MD BaItimote, Sunshine Sci. InsL ......... 301-661-5900 
MI ' Grosse Point Woods, A & D Elctm. Sis. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-884-1956 
loiN Minneapols, He~Lile Sis. ............. 612-861-6051 
NJ EnglewOod Cliffs, Masin Esco •........ 201-569-8868 
NY Hauppauge, Masin Esco .............. 516-273-3500 
NY Rochester, Marchese, Marsey & Barden 

....................................... 716-544-4300 
NC Charlotte, Brownel~Electro,1nc. ....... 704-597-1270 
NC Raleigh, Millar EIctrns. ................ 919-787~9584 
OH Centerville, DoIfuss-Roo1 ............. ' 513-433-6776 
OH Strongsville, Dottuss-Roo1 .. . . . . . . . . .. 216-238-0300 
OR Portland, J.J. Backer .................. 503-297-8744 
PA Bridgeville, Dolfuss-Root .............. 412~221-442O 
PA Trevose. PSA ......................... 215-245-0513 
RI I..¥1coln, Adams-McGregor ............ 401-726-1300 
Ri West WarwiCk, Adams McGregor, Inc. 

........................................ 401-821-1320 
TX Dallas, Elcom Mktg. Inc. ............... 214-241-2166 
WA Seattle, J.J. Backer ................... 206-285-1300 

Local Distributors 
Al Blrmingharn, Brownel~Electro ......... 205-323-4761 
Al Mobile, Brownell-Electro .............. 205-479-8561 
AZ Phoenix, Metermaster Div ............. 6Q2-437-1425 

TRIPLE 

_TRIPLETT 
PANEL METERS, VOM's & DIGITAL 

TEST EQUIPMENT 
AUTHORIZED DISTRIBUTORS 

((i((i METERMASTER 
FOR 

Panel Meters. Test Equipment. Components 
Sales, Modifications, Repair and Calibration 

METERMASTER LOCATIONS: 
ARIZONA 

Phoenix ...................................... (602) 243·4111 
Tu,son ........................................ (602) 792·3411 

CALIFORNIA 
Los Angeles .............................. , (213) 685·4340 
Palo Alto .............................. , .. (415) 960-8500 
San Diego .................................. (619) 560-4841 

GEORGIA 
Atlanta ...... , ............................. (404) 446·0166 

lLLlNOI$ 
Chicago ...................................... (312) 250·0606 

MASSACHUSETTS 
Boston ............... : ...................... (617) 523·2580 

MINNESOTA 
Minneapolis ...... .. ..... (612) 332·6117 

MISSOURI 
St. Louis ................................... (314) 454·0241 

NEW MEXICO 
Albuquerque , ............................. (505) 292·3330 

OHIO 
Cleveland ............................... (216) 651·4100 

OKLAHOMA 
Tulsa ......................................... (918) 582·1444 

PENNSYLVANIA 
Pittsburgh ................................ :. (412) 261·4548 

TEXAS 
Austin ........................................ (512) 473·8876 
Dallas ........................................ (214) 271·5671 
Houston ..................................... (713) 733·9814 

WISCONSIN' . 
. Milwaukee .................................. (414) 643-0554 

ALL OTHER STATES ....................... (800) 962·8128 

TRIPLETT 
A peo,.;1 CO·M~ANY 

AUTHORIZED DISTRIBUTOR 

·!i!.~)SUNSHXNE 
THE SOURCE FORMETERS.TESTEQmPMENT 

0IIlce. 
1810 Grant Av.nu;.iPmi8delphia, PA 19115 

(215) 673-6500 in PA. NJ, DE 
8019 Belair Road/Baltimore, MD 21236 

(301) 661-5900 inMD, VA 

Ilocal Dlreet Dial Phon ... 

(203) 563·9232 in Hartford, CT 

(203) 773-3441 in Ne. H.v .... CT 

(302) 652·8585 in Wilmincto ... DE 
(301) 621·5077 in Wuh., DC Are. 

(804) 627-4388 in Norfolk, VA 

(804) 649-1159 in Richmond, VA 
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TRIPLE 
CA GhiodaIe. western EIctm. SUpp. ....... 213-245-1226 
CA Irvine, Meter CraII/lanIon ............ 714-261-7135 
CA ' Los Angeles, ELL 1_ .............. 213-686-7020 
CA Los Angeles, Metermasler Div. ........ 213-686-4340 
CA Palo Alto, MeIenniIster Div. : .......... 415-968-0313 
CA San DiegO, Metermaster Div. .......... 81!Hi8G'4841 
CA Santa Clara, DynMaon.... .. .. .. ... 4Il8-727-8531 
CA Santa Clara, Flsher/Browneil ......... 408-988-8041 
co Denver, Meter-m8ster ................. 31>3-722-5788 
CT Middletown, EI. L II1s1r •..• ,.. ••••••• ...203-346-8848 ' 
FL ~ Kir\1baUEk;Im Lah .... ;..... 3()5,822-5792 
FL MIami, BrowneII-EIecIr ., ... : ....... :.. 305-884-3072 , 
FL Orlando, BrowneHIectro ., ...•..•... ,' 305-843-8nG 
GA Atlanta. BrowneI~EIectro ........... , .... 41>4-782-5181 
GA Atlanta, Process Meas. Control .... , .. 41>4-696-7,481 
HI Honolulu, Karns, Inc. .................. 808-845-8402 
IL BrIdge VIew, ELL InsIrs. ... :.......... 31 ~2292 
IL , CounIryside. Pacific Indicator .. .. .. ... 312-352-3?(lO 
IL Elk Grove Village. Meter~ ...... 312-43!Hi050 
IL Elk Grove Village. Metermaster ...... • 312-5Q3:.885() 
IN EvansVille, EIacIto-Lab Svcs. ... " .. ... 812-423-5211 
IN Irdanapolis, EI.L Instrs. ............... 317-545-)373 
KS Overland Perk, Brooks EIec. .......... 913-848-3131 
KY LouisvUIe,E. I. L Inslr. ................. 502-454-3432 
LA New OrleanS, Indllll$lr. Works . . . . . .. 5Cl4-733-8355 
MD GaiIheJsburg. Pioneer IInsIrmn. ........ 301-92HI660 
MD Savage. Pyttronlc ..................... 301-792-0780 
MD Sparks. E.I.L ........ , ................. 301-n1-4800 
MA BurUngton. E. L L 1nsIr .......... ' ...... 817-272-9450 
MA Waltham. CeIIbron ..... , .... ,......... 617-894-8440 
MI Ferndale, Ram Meter ................. 313-897-8911 
MN Minneapotis, Inslr. Control .,'.......... 61"2-871c2514 
MO St Louis, ISL Corp. ................... 314-535-5780 
NJ Belleville, Marshailinsl : .............. 201-75H 190 
NJ New Foundland. Hosica I,.abs ......... 201-897<8111 
NY Clarence, Trott EIc1ms. ............... 7tH34-8500 
NY Ll.C, Metermod InStr. ................. .212-726'4850 
NC Charlotte, BrOwnel~EIectro.. .. .. .. ... 704-597-1270 
NC Raleigh, Brownell-Electro, Inc. ......•.. 919-876-6524 
NC Raleigh, Meter-M9terics, Div. of LT.R ... 919-872-5456 
NC Raleigh, Speed Instr. Div. 0werH!arb0I 

....................................... 919-87~919' 
OH Cleveland, Pioneer/lnstrmn. . _ ........ 216-587-3600 
OH Cleveland, Weschler EIec. .. .. .. .. .... 216-239-2550 
OH Dayton, PIo.-iIDayton .............. 513-236-9900 
OK Tulsa, Trl-Stalelnstr. .................. 91 !HI36-0288 
PA Philadelphia, Sunshine Scl , ......... , 215-673-5800 
PA Pittsburgh. CAM/RPC ............ : ... 412-983-1885 
PA Pittsburgh, E.LL ........... : ........... 412-731-5230 
TN Knoxville, EI\Ownel~Eiectro ........... 615-966-3441 
TN Memphis, Brownel~1ectro ... . . . . . • .. 001-795-8487 
TN ~his, Instrument Repair Svc. -:.... 901-276-0762 
TN Nashville, Brownel~EIectro .. • . . • . . . .. 615-889-8230 
TX Beeumont,siraughn EIec. ..... .. .. ... 409-839-4563 
TX Dallas. Ullralnstr ....... , ............... 214-357-0297. 
TX Garland, Metermaster ................. 214-271-5671 
TX Houston,.Meters & Inslrs. ............. 713-644-1631 
TX Houston, Quality Instr. ....... • .... .. ... 713-524-0528 
TX Odessa, Whitlock Inslr ................ 915-337-3412 
VA Rlctvnond, Meter Metrics (LT.R.) ...... 804-275-1431 
WA Seattle, E L L·lnSlrs."lnc, ............. 206-762-0880 
WA Seattle, Eicher-Richards .............. 206-523-7886 

. WI 'Milwaukee, E-M Instrs. ................ 414-272-7799 

TRIPP-LITE, 500 No. Orleans, ChIcago.lL 00610, Tel: 312-
32!I-17n; EmpL: 80; SIs. Mgr: Priscilla GaIgan; Dist. Mgt: 
P~scilla Galgan . 

TRI-STAR ELCTRNS .. INC, 362 Meln Street # 2, Venice. 
CA 90291, Tel: 213-623-5n9, TEllex: 182058 Trjstarel 
Vnca, TWX: 910-343-7448;'FSC No.: 5935, 5999,.5120, 
5280; SIs.IIlIgr: Tom M8gdatik C ' 

TRITONMFG.CO,P.0.:BOx361,EastH8ddam.CT06423, 
Tel: 203-838-4866, Telex: 9~; FSC No.: 54195; SIs. 
Mgr :Jid Spangler 

TRI-TRONICS CO. INC, 13420 Wright Cir, Tampa. FL 
33624, Tel: 813-655-4453; Empl.: 27; SIs. Mgt: Robet1 A. 
Wamer . 

TRIVEX. 3180 Redhill Ave., Coeta Mesa, CA 92626, Tel: 714-
546-7781, TWX: 910-595-2569; ErnpI.: 180;. SIs. Mgr: R 
Martin" .' 

TAO DYNE CORP, 900 Corporate Dr, Mahwah, NJ 07430, 
Tel: 201-529-1800, TWX: 71(1-988-2138; FSC No.: 17346; 
Empl.: 55; SIs. Mgr: T. Mazzaccaro 

'TROMPETER ELECTRONICS, INC, 8936 Comanche, 
Chatsworth,CA,91311, T8I: 818-862-1020, 1'WX: 91D-494-
1210; FSG No.: 14949; Empl: 110; SIs. Mgt: Paul Cox; 
Dist, Mgr:Hap Gladish 

Local Sales Offices & Reps 
AL Hunlsville, Currie, Peak and Frazier 
AZ. Phoenix, Aztec En1prs. ......... , .... .. 
CA Los Angeles, Knight Co. .. ........... . 

·205-536-1506' 
602-944-9165 
213-67(1-2833 

-
Manufacturers and Sales Offices Directory 

CA San Diego, KnIght Co. ................ 819-571-7903 
CA Santa Clara, DC EIcIms. .............. 408-9lI(l-1199 
CO Denver, Aztec Entprs. ................. 303-n9-5265 
CT Wethersfield, Underwood SIs. •...•.... 203-563-3048 
FL! Orlando, CUrrie, Peak & Frazier ....... 305-655-G843 
GA Norcrosa, CUrrie, Peak & Frazier '.,... 404-448-7862 
lL, Schaumburg. Er9neerIng Prods. ..... 31?-8B2-7640 
IN IncIanepoIis, Engrg. Prods. Asaoc. ',... 317-894-7156 
IA towa City, EngIn-"ig Prods. Asaoc. .. 319-364-;6344 
Mo Silver Spring. SaHfOIlics ............. 301-569-3391 
MA Lowell; Underwood SIs. ............ , .. 617-256-8191 
MN Edina, Engineering Prods. Assoc. ..... 612-835-9022 
NJ Elmwood Park. L & M ~ ~ Rap. , . 

........ , ...... , ... , .... , ... , ............ 201-197-0441 
111M Albuquerque, Aztec Entprs. ......... , .. 505-262-1888 
NY New Yortc.. L & M Aasocs. ~ Rap. .. 212-243-6155 

. NY , Rochester, T A E Raps. ............... 716-586-11710 
NY WhiIney Point, T AE.,Raps. ...... .. ... .807-892-3705 
NC Greensboro, Currie, f>aaIc& FraZIer ... 919-373-03lI0 
NC Raleigh. CUrrie, Peak & Frazier ....... 919-787-0806 
OH Cleveland, GeoIroilix ...... , ..... :: .... 216-526-2535 
OH TroIWIlocI, GeotronIx ............... :.. 513,-252-6700 
PA AndalusIa, L & M ASsocs. ........... , .... 215-245-6658 
pA Reading. L & M Assocs. ............... 215-775-9559 
TX Lewisville, Milestek ................... 214-436-1597 
UT Ogden. Aztec Entprs. .\ ........ : ...... 801-621-1655 
WA Lynnwood, Blum & Aasocs. ..... ' .. :'.. 206-775-8856 

TRIJE DATA. 17092 Pullman St # B, Irvine, CA 92714, Tel: 
",714-978-4842, TWX: 91(1-595-1917; EmpL: 37 

TRUUNE CORP, P.o. Bolt 1469;Visatia, CA 93279, Tel: 
2G9-625-3237; SIs. Mgt: Charlie Torres 

TRW CAPACITOR DlV .. 301 West ·0" St, Ogallala, NE 
69153, Tel: 306-284-3611, TWX: 91D-62G-0321; SIs.Mgt: 
Derinis Lienemann .... , ............... , .. A.1179-1165 

Local Seles Offic&8 & Reps 
AL . Huntsville, TRW/ECG ................ 205-533-7800 
AZ. SoottsdaIe, TRW/ECG ........ ; ....... 602-994-0441 
CA .Los AngeJes.JSDS .................... 213-476-0163 
CA Mountain View, Straube Aasocs. ,..... 415-969-8060 
CA Orange COunty, Hamifton ............. 714-64141110. 
CA Sacramento, Hamilton Avnet .... , .. , .. 916-925-2216. 

.CA San Diego, HamiItQn Avnet ..... , .. , .. 618-571-7510 
CA San Diego, 180S .......... , .. , ........ 619-571-1544 
CA San Francisco, Hamiltoo Avnet .... , .. 498-743-3355 
CA San Gabrie~ Hamifton Avnet .......... 714-969-4602 
CA Santa Ana; ISOS ........... ' .......... ,. 7J4-973-2162 
CA Woodland Hills, ISDS ................. 213-683-7130 
CO Westminster, Straube ~ ........ 3G3-426-0890 
CT Rowayton, TRW IECG ................ 203-853-4488 
FL Fl L.auderd8Ie, TRW/ECG .: .......... 305-n2-3000 
FL Melbourne, Hamifton Avnet ........... 305-725-2700 
FL ()rIando, TRWfECG ................. ,1 305-857-3650 
GA Norcross, TRW IECG .. .. .. .. . .. ... ... 404-447-6154 
L Chicago. TRW/E9(3 ............. , ..... 312-893-n3O 
IN Fl Wayne, R O. Whitesell & Assocs. .. 219-432-5591 
IN Indianapolis, R O. WhitaseU & Aasocs. 

. .. .. . . .. . . . . .. • .. . . . .. .. . .... .. .. . . . .. 317-359-9283 
IN KCJkomo, R. O. Whitesell & Aasocs. , .. 317457-9127 

. IA Cedar Rapids, C. H. Hom & Assocs. ... 319-393-8703 
KS Da Soto, Midtec Assocs. ,............. 913-441-6565 
KS WIChita, Hamilton Avnel ., .... , . . . . • .. 609-532-6720 
KY Lexington, Hamiltoo Avnet ............ 609-543-4783 
KY LouisvUIe, R O. WhiteseH &. Aasocs. .. 502'426-7696 
MD Baltimore, Hamifton !'vnet ............ 301-995-3500 
MD Columbia, TRW/ECG ............ , .... 301-984-91,10 
MA Boston. Hamilton Avnet ...... : ......... 617:273-7500 
MA Westborough, TRW/ECG ........... " 617-87G-0745 
MI ' Grand Rapids, R. O. Whitesell & Aasocs. . 

., •...... , .•.............. " ... , •.... , •. ,616-9420-5420 
MI Southfield, R 0. Whitesell & Aasocs. ... 313-959-5454 
MI St Joseph, R 0. Whitesell & ~ , 

....... , ............. , ........... c ..... 616-983-7337 
MN Minneapolis, TRW/ECG .............. 612-854-6616 
MO St Louis. John G. Macke Co. ......... . 314-432-2830 
NE Panama, Norris Stricker ............... 402-788-2700 
NY ·Faiiport. TRW/ECG ............... ... 716-425-3n5 
NC Greensboro. TRW IECG .............. 919-852-4676 

, OH Cincinnati. R O. Wh~eseIl & Aseocs. .. 51 a.521-2290 
oH Cleveland, R. O. Whitesell & Aasocs. .. 216;447-90.20 
OH Columbus, R O. Whitesell & Aasocs. ... 614-688-9396 
OH Dayton. Hamilton Avnet ............... 513-433-0010 
OH Dayton, R O. Whitesell & Aasocs. ..... 513-299-9546; 
OR Tigard. TRW/ECG .................... 503-62<>:5032 
PA Bela Cynwyd. TRW/ECG ............. 215-887-3400 
PA Pittsburgh, Hamilton Avnet ............ 800-3211i1l9O 
PA Pittsburgh. F!: O. WbiteseU & Aasocs. .. 41?-9~161 
TN Greeneville, R O. Whitesell & Aasocs. 

...... , ......... , ..... , ................ 615-639-8154 
TX Austin, Hamifton Avnet ............... 512-637-891-1 
TX Austin, Technig Sis. Co. ............... 512-346-9940 
TX Dallas, TRw IECG .................... 214-248-8000 
TX EI Paso, TRW IECG .......... , .. .. ... 915-594-6259 
TX Houston, l"RW/ECG .................. 71a'77~-5541 
UT Salt Lake City, Straube Aasocs. .... ,.. 80'1-263-2640 

VA Rlchmond. TRW/ECG ................ 804-288-6334 
WA Bellevue, TRW/ECG· ................. 296-641-9996 
WV Huntington. HMllfton AvneI ••• :....... 800-543-4783 

'WI flr9oIdieId. TRW/ECG ..... , ......... :. 4.14-784-n73 
EXP NY, New York, Hamilton Avnet .: ... '. 516-997-6868 
~ CalgaryAIb, HarniltonAvnet ' ..... : .... 403-23D-3586 
Can MontniaI. Que., Hanilton Avnet ....... 514-335-1000 
Can Ottawa. Ont.. Harnifton'Avrie! ......... 613-226-1700 
Can ,V __ , aC" Hanifton,AV1)91 .•.... 804-272-4242 

~ Distributors· . 
'AL Huntsville, Hall-Marl< Eictins. ......... : 205-637.:a700 
fJ... Huntsville, Hamilton Avnet ............ 205-637-7210 
AZ. Phoenix, Hall-Mark EIcIms. ..... , .. ... ,602-437-1200 
AZ. Phoenix, HMliltonAvnet , ............. 602-231-5100 
AZ. Phoenix, R. V. Weatherford Co. ....... 602-272-7144 
AZ. Tempe, Arrow EIcIms. ........... " ,.. 602-969-4800 
CA ~ArrowEIcIms. ............ 818-701-7500 
CA Garden Grove, Bellinds. .............. 714-220-0681 
CA Gardena, Bellinds. ......... ~ ........ 213-515-1800 
CA Glendale, R V. Weatherford Co. ...... 213-649-3451 
CA Los Angeles. Avnet ...... , ...... ~ ...... 213-558-2345 
CA Los Angeles. Hamilton , ............... 213-556-2121 
CA Orange COunty, Avnet ................ 714-754-6111 
CA San Fernando Valley, Avnet .. .. .. .... 819-700-2600 
CA, San Fernando Valley, Harnifton ..•.... (1.18-700-6500 
CA San Jose, HaI~Mark EIctms.. .......... 406-946-0900 
CA Sunnyvale, Anew EIctms. ............. 4Il8-745-6600 
CA SUnnyvale, Belllnds. ................... 406-734-8570 
CA Thousand Oaks, Bellinds. ....••...... 605-41l!1-6821 
CO AurOra, Anew EIc1ms. .............. ,.. 303-696-1111-
CO Denver, Hamilton Avnet ) ........... : .. 303-n8-9998 
CO Denver, R. V. Weatherford Co. . . . . ...• 303-426-8900 
CT Danbury, Hamifton Avnel ... : ......... 203-797-2600 
CT Walfingford, Anew EIcIms. ............ 203-265-7741 
FL~, Hall-Mark EIcIrn!\- ......... 813-53G-4543 
FL Fllauderdale, Anew EIcIms. ...... ,.. 305-n6-n90 
FL Miami, Hamilton Avnet ................ 305-971-2900 

. FL Orlando, HaI~Mark EIcIms. ••.•. , . . . .. 305-855-4020 
FL Orlando, Hamilton Avnet ............ :. 305-628-3888 

. FL Palm Bey, Arrow Elctms. ............. , 305-725'1480 
FL Pompano.BeI\Ph, Hall-Mark EIctms. ... 305-971-9280 
FL St Petersburgh.· Hamifton Avnet' ... ,.. 813-576-3930 
GA Atlanta, Hamilton Avnel : .......... ,', ... 404-447-7507 
GA ~ Anaw EIctms. ..... , ... : ..... 404-449-8252 
GA Norcross, HaI~Mark EIctms. .. .. .. . ... 404-447-8000 
IL Bensenville, Hall-Mark Elctms. .... , ... 312-860-2678 

, IL Champaign, Harnlfton Avnet .•........• 800-625-6654 
IL Chicago, Hamilton Avnet .............. 312-86().7700 
IL Schaumburg. Anow EIcIms. ....... , .. 312-397-3440 
IN Indianlipolis, Anow EIcIms. ........... 317-243-9~ 
IN Indianapolis, Hamilton Avnet .......... 317-l144-9333 
IA Cedar Rapids. Hamilton Avnet .: ...... 319-362'4757 
KS Kansas City, Hamilton Avnet ........... 913-886-8900 
KS Lenexa. Hall-Mark EIctms. .. .......... 913-888-4747 
KY Louisville, Hamilton Avnet ,. . . . • . . . . .. 80D-429-8012 
MD Columbia, Arrow Elctms. .............. 301-995-0003 
MD Columbia, Hal~Mark EIcIms. .......... 301-989-9800 
MA BiUeiica, Hall-Mark Elctms. ............ 617-935-9777 
MA Norwood. Gerber Radio SUpp.Co. .... 617-769-6000 
MA Woburn, Anew Elctrns. ............ , .. 617-933-8130 
MI Ann ArbOr, Anew EIcIms. ............. 313-971-8220 
MI Detroi~ Hamifton Avnet ................. 313-522'4700 
MI Grand Rapids. Hamilton Avnet .. , .•..•. 616-243-8805 
MN BlOomington, Hall-Mark Elctrns. ....... 612-854-3223 
MN Edina, Anew Elctrns. .................. 612-83(1-1800 
MN Minneapolis. Hamilton Avnet ......•.... 612-932-0600 
MO MaryIand.Hgts.. HaI~Mark Elctms. .. :. 314-291-5350 
MO St Louis, Anow Elctrns. : ......... : ..... 314-567-6888 
MO St Louis, Hamifton Avnet· .............. 314-344-1200 
,NE U~n/Orneha. Hamifton.Avnel ...... 609-255-6702 
NH Manchester, Anew Elctms. • . . . . . . • . .. 803-668-6968· 
NJ Cherry HiI~ HaI~Mark Elctms. ....... , .• ' 609-424-7300 
NJ Cherry HiI~ H8mllton AVIlel ........... 609-42~01 00 
NJ Fairfield, Anew Elctms. .:............. 201.-575-5300 
NJ Fairfield, HaI~Mark Elctrns. ............ 201-575-4415. 
NJ FairiIeId. Hamilton Avnet .............. 201-575-3390 
NJ Marlton, Arrow Eictms. ..••.••.•. :..... 609-596-8000 
NM Albuquerque. An&oN EIcIms. ......• : .. 505-243-4566 
NM Albuquerque, Hamilton Avnet ......... 505-765-1500· 
NY Hauppauge, Anow EIctms. ............. 516-23Hooo 
NY Uverpoo~ Arrow Elctms. ...... ,....... 315-852-1000 
NY Long Island, Hamilton Avnet .......... 516-231-9900 
~ Lyribroolc, PeerIess~ .. ,: .•...•.•.. 516-593-2121 
NY Rochester, Anew EIcIms. ............. 71&0427-0300 
NY Rochester, Hamilton Avnet .,' ......... 716-475-9130 
NY . sYrai:usa, Hamilton Avnet ............ 315-437-2641 
NC Charlotte, Elctms. Mktg. Corp. .......... '. 704-394-6195 
N¢ Raleigh, Anew EIctms. .: ... : .......... 919-876-3132 
tiC Raleigh, Hall-Mark Elctms. ............ 919-872-0712 
NC Raleigh. Hamilton Ai/net .............. 919-87B-OalO 
NC Winston-Salem, Arrow.EIcIms. ........ '919-725-87:11 
OH Centerville, Anew EIcIms. .......... : .. 513-435-5563 
OH Cleveland, Hamifton Avnet ............ 216-831-3500 
OH Columbus, Elctm. Mktg. ............... 614-299-4161 
OH Col!Jmbus, Hamilton Avnet ............ 614-882-7004 
OH SolOn, Arrow Elctms. ................. 216-248-3990 
OH Solon, Hall-Mark Elctms. .......•.•.... 21.6-349-4632 
OH Westerville, Hall-Mark Elctrns. ....•..... 614-891.4555 
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OR Portland, Arrow Elctrns. .........•..... 503-684-1690 
OR Portland, HamlHon Avnet . . . . . . . . . . . .. 503-635-8831 
PA Monroeville, Arrow Elclms. ............ 412-856-7000 
PA Philadelphia, Hamilton Avnet .. .. .. ... 215-631-1300 
PA Philadelphia, Phila Elctm .............. 215-568-7400 
SC Columbia, Hamilton Avnet ...•........ 800-334-1579 
TX Austin, Arrow EIctms. ................. 512-635-4180 
TX Austin, Hall-Mark Elctms. . • . . • . . . . . . .. 512-258-8848 
TX Carrolfton, Arrow Elclms. ............. 214-380-8484 
TX Oallas, Hall-Mark Eictms. .. ....... , ... 214-341-1147 
TX Dallas, Hamilton Avne1 ............... 214-658-4111 
TX Hous1on, Arrow EIctms. ............... 713-53D-47oo 
TX Houston, HaI~Mark Elctrns. ........... 713-781-6100 
TX Houston, Hamilton Avne1 ............. 713-7~1771 
UT Salt Lake Ci1y, Arrow Elclms. ......... 801-539-1135 
UT Salt Lake Ci1y, Hamilton Avnet ........ 801-972-2800 
WA Sea/11e, Hamifton Avne1 ............... 208-453-5844 
WA Seattle, R. V. Wea/herford Co. ......... 208-575-1340 
WV Charles1on, Hamifton Avne1 ........... 800-543-4783 
WI Milwaukee, HamiRon Avne1 ........... :414-784-4510 
WI New Berlin, HaI~Mark E1ctms. .. ...... 414-797-7844 
WI 'Oak Creek, Arrow Elctrns. ............. 414-764-6800 
EXP Los Angeles, Hamifton Avne1 ......... 213-558-2441 
Can Toron1o, Hamilton Avne1 .............. 418-677-7432 

TRW ICINCH-GRAPHIK, 200 s. Turnbull Canyon Rd., Ci1y 
ollncJustry, CA 91744, Tel: 213-333-1201, TWX: 910-564-
1861; SIs. Mgr: James Kirby 

TRW CONNECTOR DIV., TRW Electronic 
Components Grp., 1501 Morse Ave., Elk Grove Village, 
IL 60007, Tel: 312-981-8000, TWX: 910-222-1796; SIs. 
Mgr: B. Wafthall; Dist. Mgr: Jim .Hartranft Jr. 
.......... , ................ BeI128-1127; C.1538-1565 

Local Sales Offices & Reps 
AL Huntsville, TRW/ECG ................ 205-533-7600 
AZ ScoHsda/e, TRW /ECG ................ 602-994-0441 
CA Mountain View, Straube Assocs. ...... 415-96!H1060 
CO Westminster, S1reube Assocs. ...... :. 303-428-0890 
CT Rowayton, TRW /ECG ................ 203-853-4486 
FL Ft Lauderdale, TRW/ECG ............ 305-772-3000 
FL Orlando, TRW /ECG .................. ' 305-857-3850 
GA Norcross, TRW/ECG ................. 404-447~154 
IL Chicago, TRW /ECG .................. 312-693-7730 
IN Fort Wayne, R. O. Whitesell & Assocs. 

218-432-5591 
IN Indianapolis, R O. Wh~esell & Assocs. 

. .. . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . ... 317-359-9283 
IN 'Kokomo, R O. WhHl!S911 & Assocs. ... 317-457-9127 
IA Cedar Rapids, C.,H. Horn & Assocs. .. 318-393-8703 
KS De Soto, Midtec Assocs. .............. 913-441~565 
KY Louisville, R. O. Whitesell & Assocs. .. 502-426'7696 
MA Framingham, TRW/ECG ' ............. 617-620-0625 
MI Grand Rapids, R. O. WhHesell & Assocs. 

....................................... 618-942-5420 
MI Southfield, R O. WMesell & Assocs. .. 313-558-5454 
MI St JosePh. R 0. WhHesell & Assocs. 

.. .. .. . .. . .. . . .. . .. . . . .. . . .. .. . .. . . . . .. 618-983-7337 
MN 
MO 
NM 
NY 
NC 
OH 
OH 
OH 
OH 
OR 
PA 
PA 
TN 

Minneapolis, TRW/ECG .............. 612-654-6616 
St Louis, J. G. Macke Co. ............. 314-432-2830 
EI Paso, Straube Assocs. ............. 915-594-6259 
Fairport, TRW/ECG .................. 718-425-3775 
Greensboro, TRW/ECG 918-852-4676 
Cincinnati, R O. WMesell & Assocs. .. 513:521-2290 
Cleveland, R O. WhHesell & Assocs. .. 218-447-9020 
Columbus, R. O. WhHesell & Assocs. .. 614-888-9396 
Oayton, R O. WhHesell & Assocs. ..... 513-298-9546 
Tigard, TRW/ECG .................... 5~20-5032 
BaJa Cynwyd, TRW/ECG ............. 215-867-3400 
Pittsburgh, R O. WhHesell & Assocs. .. 412-663-6161 
Greeneville, R. O. WhHesell & Asso<;s. 
....................................... 615-638-6154 

TX Austin, TRW/ECG .................... 512-345-2331 
TX Dallas, TRW/ECG .................... 214-248-8000 

, TX EI Paso, TRW /ECG .................. 915-594-8259 
TX Houston, TRW/ ECG .................. 713-772-5541 
UT Saft Lake Ci1y, Straube Assocs. ....... 801-263-2840 
WA Bellevue, TRW/ECG ................. 2~1-9996 
WI Brookfield, TRW/ECG ................ 414-794-7773 

Local Distributors 
AL Huntsville, Hall-Mark EJctms. ......... . 
AL Huntsville, Hamifton/ Avnet Elctms. .. . 
AZ Phoenix, Hal~Mark Elctms. .......... . 
AZ Phoenix, Kierum EIctms. ............ .. 
AZ Phoenix, R V. Weatherford Co. . ..... . 
AZ Tempe, Arrow EIctms. .............. .. 
AZ Tempe, Fisher-Brownell ...... ' ..... .. 
AZ Tempe, Hamitton/ Avne1 Elctrns. ..... . 
AR Ft SmHh, CarRon Bales Co. .. .•........ 
AR UHIe ,Rock, Carnon Bates Co. . ....... . 
CA Alhambra, Fisher-Brownell •........... 
CA Anaheim, R. V. Weatherlord Co. , ...... . 
CA Costa Mesa, Avne1 Elctms. .......... . 
CA Costa Mesa, Hamifton Electro Sis. . .. . 
CA Culver Ci1y, HamiRon Electro SIs. .... . 
CA EI Segundo, Hallmark EIcIms. •.. , .... . 
CA Glendale, R V. Weathooord Co. 

205-837-8700 
205-837-7210 
802-243-8601 
602-2<13-4101 
602-272-7,144 
802-668-4800 
602-967-1484 
802-231-5100 
501-848-8201 
501-562-9100 
213-288-0255 
714-834-9800 
714-754-6086 
714-841-4100 
213-558-2121 
213-843-9101 
213-848-3451 

CA Los Angeles, KieruJlf Elctrns. .......•.. 213-725-0325 
CA Los Angeles, Newark EIctms. ......... 213-671-7066 
CA Newport Beech, Arrow Elctms. ........ 714-851-6961 
CA Palo Afto, Kiarum Elctms. ............. 415-968-6292 
CA Pomona, R. V. Weatherlord Co. ....... 714-623-1261 
CA Riverside, Elctrn Supp. .. .. .. .. .. .. ... 714-787-9220 
CA Sacramento, Hamifton/ Avne1 Elctms. 

.. . .. .. .. . .. ... . .. . .. . .... . . .... .. .. ... 918-920-3150 
CA San Diego, Arrow EIctms. ............. 618-585-4800 
CA San DIego, Fisher-Brownell'. . .. .. ..••. 618-56Q-8545 
CA San Diego, Hall-Mark Elctrns. ......... 618-268-1201 
CA San Diego, Hamilton/Avne1 EIctms. ... '618-571-7510 
CA San Diego, Kierum Elctms. ............ 618-278-2112 
CA San Diego, R V. Weatherford Co ...... 618-695-1700 
CA San Francisco. Zack Redio Supp. ..... 415-628-1444 
CA San Jose, HaI~Mark EIctms. •...•.•... 408-948-0900 
CA Santa Clara, FISher-Brownell ......•... 408-9~041 
CA Santa Clara, Wyle DIst Grp. •.....•... 408-727-2500 
CA Sunnyvale, Arrow Elctrns. ............. 408-745-8600 
CA Sumyva/e, Bell Inds. .................. 408-734-6570 
CA' Sumyvale, Hamifton/ Avne1 Elctms. ... 408-743-3355 
CA Tustin, KieruJlf Elctms. ................ 714-731-5711 
CO Denver, Arrow Elctrns. ................ 303-758-2100 
CO Denver, Kierum EIcIms. .....•......... 303-371-6500 
CO Denver, Newark Elctms. .............. 303-757-3351 
CO Englewood, Hai~Mark Elctms ......... 303-790-1862 
CO Englewood, Hamilton/ Avne1 E1ctms. .. 303-778-9998 
CO Englewood, R V. Weatherford Co. .... 303-770-9762 
CO Thornton, Wyle Dist Grp. ............ 303-457-WYLE 
CT Danbury, Hamilton/ Avne1 EIctms. ..... 203-797-2800 
CT Wallingford, Arrow Elctrns. .....•...... 203-265-7741 
FL Ft Lauderdale, Arrow EIctms. ......... '305-778-7790 
FL FtLauderdale, HaI~ark Elctms. ..... 305-971-9280 
FL Ft Lauderdale, Hamifton/ Avne1 Elctms. 

....................................... 305-971-2900 
FL Ft Lauderdale, Kierum EIctms. .•...•.. 305-483-4940 
FL Largo, Lodan Elctms. ................. 813-568-2851 
Fl Orlando, Hal~ark Elctms. .. . . • . . . . .• 305-855-4020 

,FL Palm Bay, Arrow Elctrns. .............. 305-725-1480 
FL St Pe1ersburg, Hamifton/ Avne1 EIctms. 

....................................... 813-578-3930 
FL St Petersburg. Kierum ................ 813-578-1966 
GA Norcross, Arrow Elclms. . • . . . . . . . . . . .. 404-448-8252 
GA Norcross, Hal~Mark Elctms. ...•...... 404-447-8000 
GA Norcross, Hamiftonl Avnet Elctrns. .... 404-447-7507 
GA Norcross, Kierum Elctrns. ............. 404-447-5252 
HI Honolulu, Precision Radio Ltd. •....... 808-537-5291 
IL Bensenville, Hall-Mark Elctrns. .•...... 312-860-3800 
IL Bensenville, HamiRon/Avne1 Elctms. .. 312-660-7780 
IL Champaign, Klaus Radio ...... .. .. ... 217"358-1896 
IL Chicago, Ball Elctrns. ................. 312-982-9210 
IL Chicago, Electronic Connector ........ 312-767-2200 
IL Chicago, Newark Elctrns. ..... : .. ..... 312-638-4411 
IL Elk Grove Village, Pioneer/Chicago ... 312-437-9680 
IL Rasea, Kierum Elctms. ................ 312-250-0500 
IL Le Salle, Klaus Radio ...... , .......... 815-223-7400 
IL Palatine, Ohm,EIctms. ................ 312-358-5500 
IL Peoria, Klaus Radio .. .. .. .. .. .. .. .... 309~91-4840 
IL Quincy, Klaus Radio .................. 217-223-7560 
IL Schaumburg. Arrow EIctms. • . • • . . . . .. 312-397-3440 
IN Ft Wayne, Graham Elctrn. .....•...... 218-423-3422 
IN Indianapolis, Arrow'Elctrns. ........... 317-243-9353 
IN Indianapolis; Graham Elctms. ......... 31 H!34-8202 
IN Indianapolis, Hamifton/ Avne1 EJctrns. 

.. . . . .. . . . . .. .. .. .. .. . . . . . .. . . .. . . . . ... 317-844-9333 
IN Indianapolis, Pion_lind ............. 317-648-7300 
IA Cedar Rapids, Arrow Elctms. ...... ,... 318-395-7230 
IA Cedar Rapids, DEECO,lnc ............ 318-365-7551 
IA Eldridge, Klaus Radio ................. 319-285-8484 
KS Lenexa, Hall-Mark Elect .............. 913-688-4747 
KS Overland Park, Hamifton/ Avne1 Elctms. 

.. . . . . . . . .. .. . . . .. . ... .. . .. . . . .. . . ... .. 913-888-8900 
LA Ba/on Rouge, Indl Elctm. Supp. ....... 504-928-0513 
LA Lefayette, Ralph's 01 Lafayette ........ 318-234-4507 
LA Shreveport, Indl EIctrn. SUpp. ......... 318-222-9459 
MD Ba/ti""lre, Arrow Elctms. .............. 301-247-5200 
MD Ba/timore, Hall-Mark Elctrns. .......... 301-798-9300 
MD Columbls, HamiRon/ Avnet EIcIms. •... 301-995-3500 
MD ColUmbia, Powell Elctm. .............. 301 ~21-4070 
MD Gaithersburg, Pioneer/Washington ... 301-948-0710 
MD Rockville, CepHol Redio Whlsrs. ...... 301-861-2270 
MD TImonium, Zebra Elctms. . . . . . . . . . • . .. 301-252-8576 
MA Billerica, Kierum Elclms. .............. 617-935-5134 
MA Hingham, Sager Elec. SUpp. .......... 617-74!H17oo 
MA Norwood, Gerber Radio Supp. ........ 617-328-2400 
MA Woburn, Arrow Elctrns ................ 617-933-8130 
MA Woburn, Hall-Mark Elctrns. ............ 617-935-9777 
MA Woburn, Hamifton/Avne1 Elctms. ..... 617-935-9700 
MI Ann Arbor, Arrow Elctrns. •............ 313-971-8220 
MI Ann Arbor, Wedemeyer Elec. Supp. . .. 313-565-8611 
MI Grand Rapids, Hamiftonl Avne1 Elctms. 

....................................... 618-243-6805 
MI Livonia, Hamifton/Avne1 Elctrns. ...... 313-522-4700 
MI Livonia, Pioneer/Michigan ............ 313-525-1800 
MI Livonia, R.s. Elect Corp. .............. 313-525-1155 
MI Oak Park, Newark EIctms. . .'.. .. .. .... 313-967-0600 
MN Bloomington, HaI~Mark Elect ..•...•.. 612-654-3223 
MN Edina, Arrow Elclms. .................. 612-630-1800 

TRW CO 
MN Edina, Kierum Elctrns. ................ 612-941-7500 
MN Mimeapolis, Newark EIctms. .... .. ... 612-331-6350 
MN Minne1onka, HamiIton/AVne1 EIctms. .• 612-932-0600 
MN St Pau~ Gopher Elctms. .............. 612-483-3322 
MD Earth Ci1y, Hamilton/Avnet Elctms. ... 314-344-1200 
MO Maryland Hgts." Hall-Mark Elect ...... 314-291-5350 
MD Maryland Hgts., KieruJlf EIctms. ....... 314-738-0855 
MD St Louis, Arrow Ei!'Ims. ............... 314-567-6888 
MD St Louis, Olive Indl. Elclms. ........... 314-428-4500 
NE Unooln, SooH EIcIm. Supp. ....•...•... 402-466-8221 
NE Omaha, SooH EIctrn. Supp. ........... 402-~75O 
NH Manches1er, Arrow Elect .. . . . • . . . . . .. 803-868-6968 
NJ Cherry Hill, Hal~Mark EIctms. .......•. 608-424-0880 
NJ Cherry Hili, Hamiftonl Avnet Elctms. .•. 608-424-0100 
NJ Fairfield, Arrow EIctms. .. .. .. .. .. .. ... 201-575-5300 
NJ Fairfield, Hall-Mark Elctms. ............ 201-575-4415 
NJ Fairfield, Hamilton/ Avnet EIctms. .. . .. 201-575-3390 
NJ Fairfield, Kierum Elctms. .... .. .. .. .... 201-575-6750 
NJ Hanover, State EIec. Parts Corp. ...... 201-887-2550 
NJ MarRon, Arrow E1ctms. ................ 809-596-6000 
NM Albuquerque, Arrow Elctms. • . • • . . . . .. 505-243-4586 
NM Albuquerque, Hamilton/ Avnet Elctrns. 

.. . .. . . .. . .. . . .. .. . ... .. . . .. ... .. .. . .. .. 505-765-1500 
NM Albuquerque, Inll Elctms.' .:........... 505-345-8127 
NY Binghamton, Pioneer Elctms. .... : .... 607-748-8211 
NY Ees1 Syracuse, HamiRon/ Avne1 Elctms. 

....................................... 315-437-2841 
NY Hauppauge, Arrow EIctms. ............ 518-231-1000 
NY Uvarpoo( Arrow Elclms. .............. 315-652-1000 
NY Lynbrook, Peerless Redio ............. 518-593-2121 
NY Melville, Hamifton/Avnet Elclms. ...... 518-454-6080 
NY Roches1er, Arrow EIctms. ............. 718-275-0300 
NY Roches1er, HamiRon/Avne1 EIctms. ... 718-475-9130 
NY Roches1er, Rochester Radio Supp. .... 718-454-7800 
NY Roches1er, Simcona Elctms. Corp. .... 718-328-3230 
NY Ronkonkoma, Conco Elctms. Corp. ... 518-467-8200 
NY Ronkonkoma, Hall-Mark Elctrns. ...... 518-737-0800 
NC Cary, Powell Elctms. .................. 918-487-1212 
NC Greensboro, Kierum Elctrns. ... . . . . . .. 918-852-9440 
NC Raleigh, Arrow Elctms. ................ 918-878-3132 
NC Raleigh, Hal~Mark Elect .............. 918-872-0712 
NC Raleigh, HamiRonl Avne1 Elctrns. ...... 918-828-8030 
NC Winston-Salem, Arrow Elect '. . .. . . . . .. 918-725-8711 
OH Centerville, Arrow Elclms. ....... ~ ..... 513-435-5563 
OH Cincinnati Hughes Pe1ers, Inc. ........ 513-351-2000 
OH Cleveland,Haminon/Avnet Elctrns. ... 218-831-3500 
OH Cleveland, Newark Elctms. .. .. .. .. ... 218-447-6860 
OH Cleveland, Pioneer/Cleveland ........ 218-567-3800 
OH Columbus, Elclms. MkIg. Corp. ........ 614-298-4161 
OH Columbus, Hughes Pe1ers, Inc. ....... 614-294-5351 
OH Dayton, HamiRon/Avnet Elctms. ...... 513-433-8010 
OH Dayton, Pioneer/Dayton ............ " 513-238-9900 
OH Dayton, Stotts-Friedman •............. 513-298-5555 
OH Highland Hgts., Hall-Mark Elclms. , .... 218-473-2907 
OH Solon, Arrow EIctms. .. .. .. .. .. .. .. ... 218-248-3990 
OH Solon, Hall-Mark Elctms. .............. 218-348-4632, 
OH Wes1erville, HaI~Mark Elctrns. ........ 614-691-4555 
OK Oklahoma Ci1y, Trice Wholesale Elctms. 

...... ; ................................ 405-524-4411 
OK Tulsa, Hall-Mark Elctrns. .............. 918-865-3200 
OR Leke Oswego, Hamifton/ Avne1 Elctms. 

....... : ............................... 503-835-8157 
OR Portland, Kierum Elctrns. .............. 503-841-9150 
OR Tigard, Arrow Elctrns. ................. 503-684-1690 
PA Monroeville, Arrow Elctms. ......•..... 412-85e-7000 
PA Philadelphia, Almo Elctrns. Corp. ...... 215-698-4000 
PA Philadelphia, Powell Elctrns ........... 215-365-1900 
PA PHlsburgh, CAM/RPC ................ 412-782,3770 
PA PittSburgh, Pioneer/Pittsburgh ........ 412-782-2300 
PA Wayne, Peak Elect ................... 219-293-9000 
TX Austin, Arrow Elctrns. ................. 512-635-4180 
TX Austin, HaI~Mark Elect ............... 512-258-8848 
TX Austin, Haminon/Avnet Elctms. ....... 512-837-6911 

, TX Dallas, Arrow Elclms. ................. 214-388-7500 
TX Dalles, HaI~Mark EIctms. ............. 214-341-1147 
TX ' Dallas, Intl Elctrns. .................... 214-233-9323 
TX Dalles, Kierum Elctms. ................ 214-343-2400 
TX Dallas, R. V. Weatherford Co. ......... 214-960-1110 
'TX EI Paso, Intl Elctrns. ................... 915-778-9761 
,TX Garland, Newark EJctms. ...•....•.... 214-494-5911 
TX Houston, HalJ-Mark EJctrns. ........... 713-781~loo 
TX Houston, Hamilton/Avne1 Elctms ...... 713-76Q-1771 
TX Houston, R. V. WeatherfOfd Co ........ 713-888-7406 
TX Irving, Hamilton/ Avne1 Elctms. ........ 214-858-4111 
TX Richardson, Fisher Brownell .......... 214-235-3177 
TX Sta/Iord, Arrow Elclms. ............... 713-491-4100 
TX Sta/Iord, Harrison Equip. ........ , ...... 713-878-2'729 
UT SaR Lake Ci1y, Arrow Elctrns. ......... ' 801-539-1135 
UT Salt Lake Ci1y, Hamiftoo/ Avnet Elctms. 

....................................... 801-972-4300 
UT Saft Lake Ci1y, Kierum Elclms. .. . . . . .. 801-973-6913 
UT Salt Lake Ci1y, Standard Supp. Co. .... 801-488-3371 
WA Bellevue, Arrow Elclms. ....•.......... 208-843-4800 
WA Bellevue, Hamilton/ Avnet EicIrl's. ..... 208-843-3950 
WA Bellevue, Wyte Dist Grp. .............. 208-453-8300 
WA SeeHle, R. V. Wea/herlord Co. ......... 208-243-6340 
WA Tukwila, KierlJJIf Elctrns. ...... ;....... 208-575-4420 
WI Milwaukee, Elctm. ExpedHors ......... 414-228-6100 

'eEM1985 Add Dept. EM to address to tell them you saw it in EEM. 807 



TRWCO 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI New·Bertln, Harllilton/Avnet EIctms. .. 414-784-4510 
WI' o.ik Creek, Anow EIcIrit .... ;;........ 414-764-!!600 
WI ,QakCreek, HaI~EIctms. ......... 414-761-3000 

TRW . CYUNDRICALCONNECTOfi DIV., TlJW 
E~ronlc~~9rP;;_1'~ce~ 
Or., t.tinrleapolj~MN.55428; T<iI: 61'2-531-j 01 0. TWX: 9111-
576-2748; SIs. Mgr: GenS ~ Dist. Mgr: Gerui 
Schmlejr, ...................... : ................. Ce1566 

Local Sal"" bttice8 & Reps 
At: Hu~1\9, TRW(ECG '.: ..... , ........ 205-533-7600 
p;z ScotIsQaIe, TRW/ECG ................ 602-994-0441 
CA Los klgeles, ISOS ........... , ........ 213-476-0183' 
CA Mounll!iD View, Straube.As$ocs; ,c..... 415-969-6060 
CO Wes1minS1er, ~beAs$ocs; \ . . . . . •. 303-<\26-0890 
CT Rowayton, TRW IECG ,'............... 203-853-4466 
FL F,t Lauderdale. TRW/ECG ............ 305-772-3000 
FL OrtanQo,TRW/~" ..... ; .......... ,. 305-657-3650 
GA NQrcrOllS,TflVi/ECj3 .... :.: ........... 40+447-615,4 
IL ChicagO,mw/ECG .. : .... > ........ 312-ti93-7730 
IN Fl wayne, R O. Whi\jlSj!ll & ~:'. 219-432-5591 
IN Indianapqlis, FL O . ..vhit~1 & ~ . . 

......... : .... , ......... , ................ 317-:359-9283 
IN KOkoI11O,RO.W~&~ ... : 317-457-9127 
IA . CeQar Rapids,C. H, HQnl & ~socs.'.. 319-393-87.03 

. K$ DeSoto,Miinec~ ...... ,; ....... 913-441-6565 
KY .louisville, R 0. Wh~ a..Assocs; .. 502-426-7696 
MA. Framingham, lFIW/ECO ............. 61.NI20-0025 
MI Grand Rapids'R. O. ~II & Assoc$. 

.................. ; .... , ...• , ........ :. 616-\142-5420 
MI SOuthfield, R 0. Whn"",u & ASS!JCS. .. 313-559-5454 
MI . St Joseph, .R O. whitfll!eH /!<Assocs; 

....•...... : ..............• :., .. .' .....•. 616-983-7337 
MN MlmieapoUs, TflW/ECG .: ........... ,:. 612-85t-6616 
MO St Louis, J. G. Macke Co. ............. 314-432-2830 
NY Rochester. TRW leCG .•........ ,.... .71 &424-2830 
NC Greensboro. TRW/ECG ....•.•....... 919-852-4676 
OH Cincinnati. R O. WhilE!sell & ASS!JCS. .. 513-521-2290 
OH Cleveland, FI. O. Whitesell 8. Ali$Ocs. ... 216-447-9p20 
QH Cok,lmqus, R. O. Whitesell & AssOcs. .. 614-8/i&t9396 
OH Dayton. R 0, WhiteSell/!< AsSocs. ..... 513-296-9546 
PA Bela Cynwyd, TRW/ECG ... J ....... :. 215'667-3400 
PA Pittsburgh, R. O. Whilesf!1I & ASS!JCS. .. 412-9.63-6161 
TN Greeneville, R O. Whilllsell &.AsSocs. 

.................... : .................. 615-639-6154 
TX Austin, TRWfECG ... _ ..... , ........... 5.12'345-,2331 
TX Dallas, TRW IECG .. .. .. .. .... .. .. .... 214-248-8000. 
TX EI Paso. Straube Assoc$. '............. 915-594-8259 
TX EI Pa,so, TRW IECG ................... 915-594-8259 
TX . Houston, TRW/E<;:,G ..... : ............ 713-77~-5541 
UT San Lake City, StrI\Ui;le Assoc$. ... :... 801-263-2640 

. VA RicIlmohd. TRW/ECG ........... , .... 604-288-8,334 
'WA 'Believue,TRW/ECG ............. , ... 206-641-9996 
WI Brookfield. TRW IECG ............ :... 414-764-7773 

Local Distributors 
CA Brea, AaroIlns ............ '" .. .. .. ... 714-773-4251 
CA .Chatsw.orth, ArrQw EIi:tms. ............ 213-701·7500 
CA NeWport Beach, ArrowE;IcIms. ...... ; .. 714-851-8961 
CA San DIego, Arrow E.lclms. , . . • . . . . . . . .. 619-565-4600 
CA SunnyVale, Arrow glctins. ......... ;... 406-745-660(} 
GO Denver, Arrow Elclms. ....... :........ 303-756-2100 
CT Wallir1gtord, Arrow!'I!:Ims. ....... , ..... 203-~7741 . 
FL Fl Lauderdale, Arrow EleIms: ........... ao5-7?& 7790 . 
FL Palm Bey. Arrow EIcIms. .............. 305-725-'1460 
GA NorcrOllS, Arrow EIi:tms. ...... ,....... 404.,449-8252 

. I~ Chicago. Electror>icConnector ...... ,. 312-767-2200 
It Schauri1burg, ArrowE\c1rns. ...... , ... 312;a9!-3440 
IN IndianapcHs, AirowE\c1r"s. ........... 317-243-~ 
IA Cedar Rapids, Arrow. Elclrns. .......... 319-395-7230 
MD Baltimore. Arro\V Elclins.· ........ :..... 301,..247-5200 
MA Woburn, Arrcw E~ ... "".: ...... 617-933-8130 

'M! ;Ann Arbor. Arrow E)dIms. ...... : ...... 313-971-11220 
MN Edina, Arroiol EIctms. .......... , ...... , .. 612-830-1 600 
MO St Louis,Arrow.~ ................ 314-567-68I!B 
NH Manchester. Arrow Elctrrn;. . , ...•.• : •. 603-66!H1968 
NJ Fairfield. Arrow EIc1mS. .... :.......... 201~575-5300 • 
NJ Mooresiowh.Arrow El!:lrns. .. .' .. : ..... 609-~1900 
NM AlbuqlJ$rque, Arrow EI<:trr\!I. .: ... ,.... .505:2~ 

I NY .Hauppauge, Arrow Elctms. .: ........... 516-231"1 000 
NY UVerJlQOl, Ariow Elqtrils. .............. 31 5-tl52-1 000 
NY Rochester. AnowE;:1cIms. ...... : ....... 716-275-03OQ 
NY Ronko!ll<oma, <;Qnco ...... <.; ..... :; 51~7-8200 
NC Raleigh. Arrow E~ ................ allH!76-a~32 
NC Winslor>-SaIeA\ Arrow EIi:tms. ... , .. :. 919,725-8711 
OH Centerville, Arrow Elplrns. ............. 51$-435-5563 
OH Dayton,Pioneer/Dayton .............. 513-236-9900 
OH Solon, Arrow EIclmS. ............ :..... 216-24~Q90 
PA Monroeville. Arrow ElcIms. : ......... ,. 412~6-70Q0 
TX Austin, Arrow Elctrns. •• ; ................ 51.~~180 
TX Dallas, Arrow I'1cIms. ................ , 21~7SOO 
TX Dallas; Hal~Mark , .................. ; .. 214:341-l147 
TX ~ Hall-Mark ....... : .; ... .. .. •. 7t3-781,;61oo 
TX Stafford, Anow Elctms. ............... .713'491-<1100' 
UT San Lake City, Arrow EIcIms. ......... 801,§3g.l135 
WA BellevUe, Arrow Elctrns. ... : ........ , ... 206;i643-4600 

- -
Manufacturers and Sales Offices DireCtory 

WI MadIson, Anow EIcIma ................ 608-273-4977 
WI Qak Creek, Anow Elctms. ; ........ ,.... 414-764-6600 

rAW, Dynalco Controls Div. 5200 NW'371h, P.O. Box 
8187, Fl Lauderdale, FL33310, Tel: 305-7~, Telex: 
514833; EmpL: 125;' S/s_ Mgr: f<UrIiri WilsOO; ~. Mgr: 
Joe Stephens ..... . 

TRW ELECTRONIC COMPONENTS GAP. 2525 E. EI 
segundo ~lvd., EI Segu~ CA 90245, Tel: 213-53&0600 

TRW FIE!ER OPTIC. PROps., CONNECTOR Div. 
TRW Elctrn. . Cornps. Grp., 401 N. Broad St., 
Philadelp/)ia. PA 19108, Tel: 215-922-8900, TWX: ,710-
870-2286; SIs. Mgr: Harry 8aIeker' 

TRW LSI PRoDuCTS, PO Box 2472, La Jolla, CA 92038, 
Tel: 619-457-1000, Telex: 697957, TWX: 91f>.335-1571; 
EmpI.: 400; SIs. Mgr: Doug Tumage; Dis/.. Mgr: All!' 
~. . 

TRW MICROWAVE; 825 Stewart Dr., Sunnyvate, Cf{ 
94086. Tel: 406-732-0880, TWX: 910-339-9207: FSC No.: 
21847; Empl: 600; SIs. Mgr: R. J.Roy 

TRW MOTOR DlVISJON,JnduiltriallCommerieal 
Product$, Napi~ Road, Postal Reule 6, Box M-30A, 
Doihan. Al 36303, Tel: 205-~2.Telex: 819"744:-
1000; ~. Mgr: ~ve Hall ..................... a.1194 

TRW MOTOR DIV. (MlUTARY12275 Stanley Ave., 
Dayton, OH 45404, ,Tel: 513-226-3171, Telex:·286-224. 
TWX: 8111-459-1~2; Empl.: 580; SIs. Mgr: Bill Pf!Hrey; . 
Dist. Mgr: Tom Coyle : ......................... a.1195 

Local Sales Offices & Reps 
AL Huntsville, TRW IECG .. .. .. .. .. .. .. ..'205-533-7600 
p;z SccttsdaIe, TRW/ECG ................ 802-994-0441 
CA Los Angeles, Integrated Sis. .. . .. .. ... 213'476-0183' 
CA Mountain VIeW, Straube Assoc$. ...... 415-969-6060 
CA San Diego,lntegrated SIs. .. .. .. .. .... 619-571-1544 
CA Santa Ana, Integrated SII!. . .. .. .. .. ... 714-973-2162 
CA· Woodland Hills, Integrated Sis, ........ 213-863-7130 
CCi W~,Straube Assoc$. ........ 303-426-0890 
CT Rowayton, TRW ....................... 203-853-4466 
FL Ft Lauderdale, TRW lECG ............. 305-772-3000 
FL . Orlando .. TRW fECG .......... :.:..... 30&-857-3650 
GA Norcross, TRWIECG ............. : ... 404-447-6154 
IL Chicago, TRW/ECG ............. ,' ... 312-693-7730 
IN Fl Wayne. R O. Whhesell/!< Assocs. .. 219-432-5591 
IN Indianapolis, R O. Whnesall & Assocs. . 

... " ....................... ".~ ........ 317-359-9283 
IN Kokomo, R O. Whftesell & Assoc$. ... 317-457-9127 
IA Cedar Rapids, C. H: Hom & Assoc$. .. 319-39i-8703 
Ks De Solo, Midtec Asspcs. .............. 913-441-6565 
KY Louisville, R 0. Whnesell, & Assoc$. .• 502-426-7696 
MD Baltimore. TRW/ECG ................. 301 964-9110 . 
MA FrSmIngham, TRW/ECG ......... , ... 617-620-0625 
MI' G{and Rapids, FL O. Whitesell & Asspcs. 

................................... ' .... 616-942-5420 
MI Southli<!ld. R. O. Whitesell & Assoc$. .. 313-559-5454 
MI. Sl Joseph; R. O. Whitesell & Assocs.. 

: ...... ; ............................... 616-963-7337 
MN .Minneapolis, TRW/ECG .............. 612-B54-ee16 
MO Sl Louis, John Go Macke Co. .... .. ... 314-432-2830 
NY FallpOrl,:TRW/ECG ... , ............... 716-425-3775 
NC Greepsboro,"tRw .................... 919-852-4676 
OH Ci~,FLQ Whitesell ............. 513-521'2290 
OH Cleveland, R.O.Whnesel! .. , ..... : .... 216-447-9020 
OH . CoIuI11bus, FLO. Whitesell ............. 614-686-9396 
OH Dayton, FLO. Whit8Sl;l1l ................ 513-298-9546 
of! , TIQ8I'd, N. R. S<;Iu!UZ Co. .............. 503-620-5032 
PA Bela Cynwyd, TRW/ECG ............. 215-667-3400 
PA Pittsbu19h, R. O. Whitesell & Assocs... 41.2-963-8161 
TN' Greeneville, R. O. Whiles9ll& Assoc$. 

................. ' ................... '. .615-639-6154 
TX Austin, Technlg. SIs. : .. .. .. .. .. .... .... 512-346-9940 
TX Dallas, TRW I ECG.. .. . .. .. .. .. .. .. ... j!14-249-80Q0 
TX EI Paso, TRW /ECG ................ " 915-594-8259 
TX Houston, TRW IECG ........ : .. , ....... ' 713-.772-5541 
UT . Salt Lake City, Straube ASsocs. .. ..... 601-263-2640 
VA Richmond,'TRW/ECG .:, ............. '~286-~ 
WA Bellevue, TRW/ECG ....... ,.: ........ ' 206-641-11996 
WI .!3rookfield. TRW/EcG .............. :; 414-784-7773 

Local ~buIors . 
AL Huntsville, Arrow Elctrns.· : ..•...•..•. " 205-682-2730 

• AL Huntsville, HalImart< EIctms. ........... 205-637-8700 
AL Huntsville, Hamltton/Avriet EIctms ... 205-837-7210 

. p;z Phoenix, Hallmadt EIClms. ..........•. 602-243-6601 
AZ Ter)1pa. Arrow Elclms. ...• " • . . . . . . . .. 602-968-4800 
AZ Tempa. Fisher Brownell .............. 602-967-1464 

'.1>2. Tempe, Hamllton/Avnet Elctms. ...... 602-231-5100 
CA Alhambra. Fisher Brownetl ... ::....... 213-289-0255 
CA Chatsworth, Arrow Elctms. ............ 213-.701-7500 
CA . Chatsworth, Avnet Elclms. ..... , ...... 213-700-2600 

·CA CostaM8SII,AvnetEIctms. ........... 714-754-6111 
CA Culver City, Hamlltonl Avnet Elctms. .. 213-556-2252 

CA EI Segundo, Hallmark EIctms. .......... 213-843-9101 
CA Sacramento, Hamiltonl Avnet EIctms 

........................ , ............... 916-925-2216 
CA San Diego, Arrow EIctms. .... .. . .. .... 619-565-4800· 
CA San Diego. Fisher arownell ............ 619-560-8545 
CA San Diego, HaNm8I1< EiCtms. ., ........ 619-268-1201 
CA SanDiego,HamIItonI,~vnetEIcIins. .. : 619-571-7510 
CA San Jose, Hallm8I1< EIcIma ........... 4OB-946-2575 
CA Santa Clara, Fisher Btownell .......•.. 406-96&-6041 
CA Sunnyvale, Arrow EIcIma ............. 406-745-6600 
CA Sunnyv8ie, Hallmark EIcIms. .......... 406-773-9990 
CA Sunriyvaie, Hamlnonl Avnet Elctms. ... 406-743-3355 
CA Tustiri, Arrow EIcIma ., ............... 714-836-5422 
CO Aurora. ArrawElctrns. .................. 303-696-1 j 11 
CO Englewood. Hallmark EIctms. ......... 303-790-1862 
CO EngIew<iod. Hamiltqn/Avf1l'l Elctrns. :. 303-740-1000 
CT DanbUIy, HamIlton! Avnet Elctms. ..... ·203-797-2600 
CT WalM"!iIord, Arrow EIcIms.· ........... : 203-265-n41 
FL Clearwater, Hallmark Elctrns. .... .. ... 813-530-4543 
FL Fl bauderdala. ArrOw Elctrns. ... ....... 305-776-7790 
FL Fl Lauderdale, Hallmark EIctms. ...•.. 3Os-971-9280 
FL Ft Lauderdale, HEirniItonI Alinet EIctms. 

......•.•....................... :.. . . . .305-971-2900 
FL Ort8ndo; Hatlmark EIcIms. ........ : • .. 305-855-4020 

. FL PaI,m Bay, Arrow Elclms. .............. 305-725-1460 
FL Sl Peiersburg. Hamittonl Avne1 Elctrns. . 

..... : .................................. -813-576-3930 
FL Winter Part<, Hamiltonl Avne1 Elctms.·.. 305-626-3888· 
GA Non;r<iss.· Arrow Elctms. .... . . . . . . . . .. 404-449-8252 
GA Norcross, Hallm8l1< Elctms. ........... 404-447-6000 
GA Norcross, Hamilton/Avnet EIctms. .... 404-447-7507 
It. Bensenville, Hallmark Elclms. .,....... 312-860-3600 
II. Bensenville, HamlHon/Avnet EIcIms. .. 312-880-7700 
II. Elk Grove Village, PioneerlChicago ... 312-437-9680 
II. Schaumburg, Arrow EIctms. .. .. .. .... 312-397-3440 
IN Carri!e( Hamiltonl Avnet EIctms. ...•. , 317-844-9333 
IN Indianapotis, Arrow Elclms. ........... 317-243-9353 
IN lndiani'POlis, Pioneer/lndiana ......... 317-849-7300 
KS Lenexa. HaIImarkEIctrr\s. ............. 913-869-4747 
KS Overland Park, Hamiltonl Avnet EIctms. 

· .. . . .. .. . . . .. .. . .. . .. ... . .. . . .. . .. . ... 913-886-8900 
MD Baltimore, Arrow Elctrns. .............. , 301'247-5200 
MD Bethesda, Anow Elclms. .............. 301-564-3000' 
MD Columbia, Hallm8I1< EIcIms. .•...•..... 301 986-9600 
MD Columbia, Hamiltonl Avnet Elclms. .•.. 301-99&'3500 
MA Wobum; Arrow Elctms. ... ::;.. .. ..... 617-933-8130 
MA Wobum, Hallm8I1< Elclms. ............ 617'935-9777 
MA Wobum, H"",iltonl Avne1.e1ctms. ..... 617-273-75OQ 
MI Am·Arbor, Arrow ElQIrns. .............. 313-971-8220 
MI Grand Rapids, Hamilton/Avne1Elctms. 

........................................ 616-243-8605 
MI Uvonia, HamiltohlAvne1 Elctms. ...... 31'3-522-4700 
MI Uvonia, Pioneer IMichigan ............ 313-.525-1600 
MN BloomingtOn, Hallmark EIctrnS: ........ 612-:854-3223 . 
MN Edina, Arrow Elclms. .................. 612-830-1 BOO 
MN Minnetonka, Haminon/Avnet EIcIms. .. 612-932-0600 
MN Minne1onka, Pioneer/Twin Cities ..... 612-935-5444 
MO Earth City, HamiHonl Avne1 Elcirns. • ... 314-344-1200 
MO ~ Heights, Hallmark Elclms. .:. 314-291-5350 
MO SL Louis, Arrow EIctms .......... "... 314-567-6888 
NH Manchester, Arrow EIcIrn$. .•. . . . . . ..• 603-886-6968 
NJ Cherry Hill, HllIlmark Elclrns. ........... 609-424-7300 
NJ Cherry Hil~ HamiHonl Avne1 Elclms. ... 609-424-0100 
NJ Fairfield, Arrow Elctrns. ............... 201-575-5300 
N,I Fairfield, Hallm8I1< Elclrns. ............ 2017575-4415 
NJ Fairfield, Haminon/Avne1 Elclrns. ..... 201-575-3390 
NJ MarIIon. Arrow Elctrns. ..... ::'. .. .. .. ... 609-596-6000 
NM Albuquerque, Arrow Elclms. . . . . . . . • .. 505'243-4566 
NM Albuqverque, HamiHonl Avne1 Elctms. . 

· .... . .. .... . . ... .. .. . . . ... . . . .. .. .. . .. 505-765-1500 
NY E. SyracUSll, Hamiltonf Avnet Elctrns. 

......................................... 315-437-2641 
NY Hauppauge. Mow Elclms. ............ 516-231-1000 
NY Hauppauge. Hamittonl Avnet Elctrns. •• 516-434-7421 
NY Hauppauge. Jaco Elctms. ............. 518-273-5500 
NY UverJlQO( Arrow Elclrns. ....... .. .. ... 315-652-1000 
!'IY. RocheSter, Anow Elctms .............. 716-427-0300 
NY ROChester, Hamilton/Avne1 EIctrns. ... 716-475-9130 
NY Ronkon'koma, Hallmark Elclms. ....... 516-737-0600 
NC Raleigh, Arrow Elclrns. ................ 919-876-3132 
NC Raleigh, Hallm8l1< Elctrns. ............. 919-87~-o712 
NC Raleigh, HamlIton/~vnet Elctrns. ...... 919-87B-Q819 
NO Winston-Salem, Arrow Ejctrns. ........ 919-725-8711 
OH Centerville, Arrpyi EIcIr(ls. .. :.......... 513-435-5563 
OH Cincinnati, Hallm8I1< EIctms ........... 51.3:563-2980 
OH Cleveland, HamiHon/Avne1 Elctrns .... 216-831-3500 
OH Cleveiaiid. Pioneer/Cleveland ...... :. 218-587-3800 
OH' Dayton, Hamilton/Avnet Elctrns. ...... 513-433-0610 
OH Dayton, Pioneer/Dayton .............. 513-235-9900 
OH Solon, Arrow, EIctms. .................. 216-246-3990 
OH Solon, Hallmllrk Elclrns.· ......•......•. 216-349-4632' 
OH Westerville, HaUm8I1< Elclms .... , ...... 614-891-4555 
OK Tulsa, Hallmark Elclms.' ............... 916-665-3200 
OR Lake Oswego, H~nonl Avnet Elclms. . 

· .................................. , .• ,-_~635-8157 
OR Tigard, Arrow Elctms. ....... ,......... 503-864-1,!l90 
PA Monroeville, Arrow Elctms. ; .... ;...... 412-856-7000 
PA Piltsburgh. Pioneer/Pittsburgh "::'\,':: 412-.782-2300 

808 ~~/~t,71iiM to address totellthemyo~ saw it inEEM. 
... ,"<~> '" -.' "". <,' ,. • • • , ' , .j 



-' -
Manufacturers and Sales Offices Directory 

.;-X Austin, Arrow Elctms. ................. 512-83s.4180 
TX Austin, Hallmark Elctrns. .............. 512-258-8848 
TX Dallas, Arrow Elctms. ................. 214-386-7500 
TX Dallas, Hall-Mark Elctms. ............. 214-343-5000 
TX Houston, Arrow Elctms. .... ,.......... 713-530-4700 
TX Houston, Hallmark Elctms ............. 713-781-6100 
TX Houston, Haminon/Avnet Elctms. ..... 713-780-1771 
TX Irving, HamiHon/ Avnet Elctms. ........ 214-659-4111 
TX Richardson, Fisher Brownell .•........ 214-235-3177 
lIT Salt Lake City, Haminon/ Avnet Elctrns. 

....................................... 801-972-2800 
WA Bellevue, Arrow Elctrns. ............... 206-643-4800 
WA Bellevue, Hamilton/ Avnet Elctrns. ..... 206-643-3950 
WI New Benin, Hamilton/Avnet Elctrns. .. 414-784-4510 
WI Oak Creek, Arrow Elctrns. ............. 414-764-6800 
WI Oak Creak, Hallmark Elctrns. .......... 414-761-3000 

~.-. I., •• 
TRW OPTOELECTRONICS DIV., 1207 Tappan Circle, 

carrollton, TX 75006, Tel: 214-323-2200, TWX: 910-860-
5958; Empl: 2200; SIs. Mgr.: Ron Komatz; I)ist. Mgr.: 
RobertLinkm: ............. A.2094;IBo12,21-1223 , 
Local Sales, Offices & Reps 

AL Huntsville, TRW/ECG ........ 205-533-7600 
AK Dallas, TRW/ECG. ................ 214-248-8000 
AZ Scottsdale, TRW/ECG . , ............. 602-994-~1 
AZ Scottsdale, TRW/Phoenix ............ 602-994-0441 
CA Los Angeles, Integrated Sys. & Device SIs. 

.................. ...................... 213-478-0183 
CA Mountain View, Straube Assocs. .,.... 415-969-8060 
CA San Diego, Integrated Sys. & Device Sis. 

. .. .. . .. .. .. . . .. .. . .. .. .. .. .... .. .. . ... 619-571-1544 
CA Santa Ana, Integrated Sys. & Device SIs. 

........................................ '714-973-2162 
CA Woodland 'Hills, Integrated Sys. & Device Sis. 

.............................. , ........ 818-883-7130 
CO Westminster, Straube Assocs. ........ 303-426-0890 
CT Rowayton, TRW/ECG ....... 203-85~6 
DE Richmond, TRW/ECG .. ,.,.. 804-288-8334 
DC Richmond, TRW /ECG ....... 804-288-8334 
FL Ft Lauderdale, TRW/ ECG ... 305-772-3000 
FL Orlando, TRW /ECG .......... 305-857-3650 
GA Norcross, TRW/EC.G ........ 404-447-6154 
10 Boise, N.R. Schunz/ldaho 801-263-2640 
IL Cedar Rapids, C. H. Hom & Assocs. 319-393-8703 
IL Chicago, TRW/ECG ................. 312-693-7730 
IL SI. Louis, John G. Macke Co. . ...... ,.. 314-432-2830 
IN Ft Wayne, Robart O. Whttesell ........ 219-432-5591 
IN Indianapolis, Robert Q. Whitesell ...... 3 t 7-359-9238 
IN Kokomo, Robert O. Whitesell ......... 317-457-9127 
IA Cedar Rapids, C. H. Home & Assocs. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. 319-393-8703 
KS DeSoto, MIDTEC Assocs. 913-441-6565 
KY Louisville, Robert O. Whitesell .... , . .. 502-426-7696 
LA Dallas, TRW/ECG .................... 214-248-8000 
ME Framingham, TRW/ECG ........ 617-620-0625 
MD Columbia, TRW/ECG . .. 301-964-9110 
MA Framingham, TRW/ECG .. 617-870-0745 
MA Maynard, Byrne Assoc. .. 617-897-3131 
MI Farmingtontlills, TRW/ECG .......... 313-478-7210 
MI Grand Rapids, Robart O. Whitesell .... 616-942-5420 
MI Southfield, Robert O. Whitesell ..... 313-559-5454 
MI SI. Joseph, Robart O. Whitesell ....... 616-983-7337 
MN Minneapolis, TRW/ECG .............. 612-854-6616 
MS Norcross, TRW/ECG ................ 404-447-6154 
MO DeSoto, MIDTEC Assoc. .. 913-441-6565 
MO SI. Louis, John G. Macke Co. ...... .. 314-432-2830 
MT San Lake City, Straube Assoc. ........ 801-263-2640 
NE DeSoto, MIDTEC Assoc. .... 913-441-6565 
NV Scottsdale, TRW/ECG ...... 602-994-0441 
NH Framingham, TRW/ECG, 617-870-0745 
NJ Bala Cynwyd, TRW/EGG ............. 215-667-3400 
NJ Rowayton, TRW /ECG 203-853-4466 
NM Albuquerque, S.W. Sales . 505-883-1388 
NY Fairport, TRW/EGG 716-425-3775 
NY Rowayion, TRW /ECG 203-853-4456 
NC Greensboro, TRW/ECG 919-852-4676 
OH Cincinnati, TRW/EGG 513-521-2290 
OH Cleveland, Remert O.Whiteseil '. 216-447-9020 
OH Columbus, Robert O. Whitesell ....... 614-888-9396 
OH Dayton, Robart O. Whitesell ........... 513-298-9546 
PA Bala Cynwyd, TRW/ECG ...... 215-667-3400 
PA Pittsburg, Robart O. Whitesell .. 412'963-6161 
RI Westborough, TRW/ECG 617-870-0745 
SC Greensboro, TRW/ECG ....... 919-852-4676 
SO Minneapolis,TRW/ECG' ... 612-854-6616 
TN Knoxville, Robart O. Whitesell 615-694-9476 
TX Austin, Technology Sis. Co. 512-348-9940 

TX Dallas TRW/EGG: ................... 214-249-8000 
TX EI Paso, S.W. Sis. ..................... 915-594-8259 
TX Houston, TRW/EGG .................. 713-772-5541 
lIT San Lake City, Straube Assocs. ....... 801-263-2640 
VT Westborough, TRW/ECG ............. 617-870-0745 
VA Richmond, TRW/ECG ................ 804-28&-8334 
WA Bellevue, TRW/ECG ................. 206-641-9996 
WV Dayton, Robert O. Whitesell ........... 513-299-9546 
WI Brookfield, TRW/EGG ............. . .. 414-784-7773 
WY Salt Lake City, Straube Assocs. .....•. 801-263-2640 
WY Westminster, Straube Assocs.· ........ 303-426-0890 
Inti Rio Piedras Electronics Sis. Assocs. .. 809-769-2911 
Can Carleton Place, ONT, Renmarl< Elctrns. Ltd. 

...... , ................................ 613-257-1490 
can Toronto, ONT, Renmark EIctrns. Ltd. .. 416-494-5445 

Local Distributors 
AL Huntsville, Arrow Elctrns. ............. 205-882-2730 
AL Huntsville, Hall-Mark Elctrns. .......... 205-837-.8700 
AL Huntsville, Hamilton-Avnet ............ 205-837-7210 
AL Huntsville, Pioneer Elctrns. ............ 205-837-9300 
AZ Phoenix, Hall-Mark "Ictrns. ' 602-437-1200 
AZ Tempe, Arrow Elctrns ................. 602-966-4800 
AZ T ernpe, Fisher/Brownell .............. 602-967-1464 
AZ Tempe, Haminon-Avnet ............... 602-231-5100 
CA Alhambra, Fisher/Brownell ........... 818-289-0255 
CA Anaheim, Pacesetter Elctrns ........... 714-777-4711 
CA Chalsworth, Arrow Elctrns ............. 818-701-7500 
CA Chatsworth, Avnet Elctrns ............. 818-700-2800 
CA Costa Mesa, Avnet Elctrns. ........... 714-754-6111 
CA Costa Mesa, Hamilton Electro SIs. .... 714-641-4100 
CA Culver City, Hamilton Electro SIs. ..... 818-558-2121 
CA EI Segundo, HaI~Mark Elctrns. ........ 213-643-9101 
CA Garden Grove, Bell Inds. .............. 714-220-0681 
CA Gardena, Bell Inds. .......... .. .. .. ... 213-515-1800 
CA Manhattan-Beach, Prime Electro .... ,. 213-379-3642 
CA Sacramento, Hamilton-Avnet .......... 916-925-2216 
CA San Diego, Arrow Elctrns. ............. 619-565-4800 
CA San Diego, Fisher/Brownell .......... 619-560-8545 
CA San Diego, HaI~Mark Elctrns .......... 619-268-1201 .. 
CA San Diego, Hamilton-Avnet ........... 619-571-7510 
CA San Jose, Hal~Mark Elctms. .......... 408-946-0900 
CA Santa Clara, Fisher/Brownell ......... 408-988-6041 
CA Sunnyvale, Arrow Elctrns. ............. 408-745-6600 
CA Sunnyvale, Bell Inds. .................. 408-734-8570 
CA Sunnyvale, Hamilton-Avnet ........... 408-7 43-3~55 
CA Sunnyvale, Pacesetter Elctrns ......... 408-734-5470 
CA Tustin, Arrow Elctrns .......... ' ........ 714-838-5422 
CO Aurora, Arrow Elctrns. ................. 303-696-1111 
CO Englewood. Hal~Marl< Elctms. ........ 303-790-1662 
CO Englewood, Hamilton-Avnet 303-740-1000 
CO Wheatridge, Bell Inds. .,.............. 303-424-1985 
CT Danbury, Hamilton-Avnet ............. 203-797-2800 
CT Wallingford, Arrow Elctms. ... ,. , ...... 203-265-7741 
FL Altamonte Spring, P,ioneer Elctrns. .... 305-834-9090 
FL Clearwater, Hall-Mark Elctrns. ......... 813-530-4543 
FL Deerfield Beach, Pioneer Elctrns. 305-428-8877 
FL Orlando, Chip Supp, Co. .............. 305-298-7100 
FL Orlando, Hall-Maik Elctrns. ........... 305-855-4020 
FL Palm Bay, Arrow Elctrns. .............. 305-725-1480 
FL Winter Park, Hamilton-Avnet ......... : 305-628-3888 
GA Norcross. Arrow Elctrns. ....... . . . . . .• 404-449-8252 
GA Norcross, Hall-Marl< Elctrns ........... 404-447-8000 
GA Norcross, Hamilton-Avnet ............. 404-447-7507 
GA Norcross, Pioneer EIc1rns. . ..... .'... .. 404-448-1711 
IL Bensenville, Hall-Mark Elctrns. ........ 312-806-3800 
IL Bensenville, Hamilton-~vnet .......... 312-860-7700 
IL Elk Grove VIg., Pioneer Elctrns. ....... 312-437-9680 
Il Elk Grove VIg., R.M EIc1ms ............ 312-364-6122 
IL Schaumburg, Arrow EIc1rns. . 312-397-3440 
IN Carme~ Harninon-Avnet .............. 317-844-9333 
IN Indianapolis, Pioneer Elctrns. ......... 317-849-7300 
IN Indianapolis, R M EIc1rns .............. 317-291-7110 
IA Cedar Rapids, Arrow .EIc1ms. .......... 319-395-7230 
KS Lenexa, Hall-Marl< Elctrns. ............ 913-888-4747 
KS Overland Park, Haminon-Avnet ....... 913-888-8900 
MD . Columbia, Arrow Elctrns. .............. 301-995-0003 
MD Columbia, Hall-Mark EIc1ms ........... 301-988-9800 
MD Columbia, Haminon-Avnet ............ 301,995-3500 
MD Gaithersburg, Pioneer Elctrns. ..... 301-921-0660 
MA Billerica, Hall-Mark Elctms .............. 617-667-Q902 
MA Newton, Greene-Shaw Elctrns. 617-969-8900 
MA Norwood, Gerber Elctrns .............. 617-769-6000 
MA Wobum, Arrow Elctnis ................ 617-933-8130' 
MA Wobum, Hamilton-Avnet .............. 617-935-9700 
MI Ann Arbor, Arrow EIc1rns .............. 313-971-8220 
MI Grand Rapids, Hami~on-Avnet ........ 616-243-8805 
MI Uvonia, Hamilton-Avnet .............. 313-522-4700 
MI Uvonia, Pioneer Elctrns. .............. 313-525-1800 
MI Wyoming, R M Elctms. 616-531-9300 
MN Bloomington, Hal~Marl< Elctrns. ....... 612-854-3223 
MN Edina, Arrow Elctrns. ................... 612-830-1800 
MN Minnetonka, Haminon-Avf1et ' . . . . . . . . .. 612-932-0600 
MN Minnetonka, Pioneer Elctrns. ........... 612-935-5444 
MO EarthCtty, Hamilton-Avnet ....... ,. 314-344-1200 
MO Maryland HIs., Hal~Mark Elctrns. ...... 314-291-5350 
MO SI. Louis, Arrow EIc1rn~, ............ " 314-567-6888 
NH Manchester. Arrow Elctrns. ........... ·603-668-6968 
NJ Cherry Hill, HaI~Mark Elctms. . . . . . . .. 609-424-730q 

TRWRE 
NJ' Cherry Hill, Hamilton-Avnet .. . . . . . . . .. 609-424-0100 
NJ Fairfield, Arrow Elctrns. .......... . . . .. 201-575-5300 
NJ Fairfield, Hall-Mark Elctrns. ............ 201-575-4415 
NJ Fairfield, Hamilton-Avnet .............. 201-575-3390 
NJ Marlton, Arrow Elctrns. ................ 809-596-8000 
NM AlbuQl!erque, Arrow Elctms. .... . . . . .. 505-243-4566 
NM Albuquerque, Ball Inds. ............... 505-292-2700 
NM Albuquerque, Haminon-Avnet ......... 505-765-1500 
NM Albuquerque, Intl Elctms. ............. 505-345-8127 
NY Hauppauge, Arrow Elctrns. ............ 516-231-1000 
NY Hauppauge, Harninon-Avnet .......... 516-231-9800 
NY Liverpool, Arrow Elctms. .............. 315,852-1000 
NY Melville, Arrow Elctms. ................ 516-694-8800 
NY Port Chester, Zeus Comps. ........... 914-937-7400 
NY Rcx;hester, Arrow Elctms. ............. 716-275-0300 
NY Rochester, Harnilton-Avnet 716-475-9130 
NY Rochester, Rochester Redio Supp. .... 716-454-7800 
NC Charlotte, Pion_ Elctrns. ............ 704-527-8188 
NC Raleigh, Arrow EIc1rns. ................ 919-876-3132 
NC Raleigh, Hal~Mark EIc1rns. ............ 919-872-0712 
NC Raleigh, Haminon-Avnet .............. 919-878-0819 
NC Winstory-Salern, Arrow Elctms ......... 919-725-8711 
OH Centerville, Arrow EIc1ms. ............. 513-435-5563 
OH Cincinnati, Hall-Mark Elctrns. .......... 513-583-5980 
OH Cleveland, Haminon-Avnet ............ 21-8-831-3500 
OH Cleveland, Pioneer Elctrns. ........... 216-587-3600 
OH Dayton, Hami~on-Avnet ..•............ 513-439-6700 
OH Dayton, Pioneer Elctms ............... 513-237-9900 
OH Solon, Arrow Elctrns. . . . . . . . . . . . . . . . .. 216-248-3990 
OH Westerville, Hall-Mark Elctrns. ........ '614-891-4555 
OK Tulsa, Hall-Mark Elctms. .............. 918-665-3200 
OK Tulsa, Quality Comps. ................ 918-684-8812 
OR Lake Oswego, Bell·lnds. .... 503-241-4115 
OR Lake Oswego, Hamilton-Avnet 503-635-8157 
OR Tigard, Arrow Elctms. ........ 503-684-1690 
PA Horsham, Pioneer Elctrns. ... 215-814-4000 
PA Monroeville, Arrow EIc1ms. ... 412-858-7000 
PA Pittsburgh, Pioneer Elctrns. ........... 412-782-2300 
TX Addison, Quality Comps. ............... 214-733-4300 
TX Austin, Arrow EIc1rns. .,............... 512-835-4180 
TX Austin, HamiHon-Avnet ............... 512-837-8911 
TX Austin, Pioneer Elctrns. ....... . . . . . . ... 512-835-4000 
TX Austin, Quality Comps. ................ 512-835-0220 
TX Dallas Hal~Mark Elctrns. ............. 214-553-4300 
TX Dallas, Inti. EIc1ms. .................... 214-233-9323 
TX Dallas Pioneer Elctrns. ............... 214-388-7300 
TX EI Paso, Inti. EIc1ms. .................. 915-598-3406 
TX Houston, Arrow Elctrns. ............... 713-530-4700 
TX Houston, Hall-Mark Elctrns. ........... 713-781-6100 
TX Houston, Hamilton-Avnet .............. 713-780-1771 
TX Houston, Pioneer Elctrns. ............. 713-988-5555 
TX Irving, Haminon-Avnet ................ 214-659-4111 
TX Richardson, Fisher/Brown ............ 214-235-3177 
TX 5ugarlanll, Quality Comps. ............ 713-240-2255 
lIT San Lake City, Arrow Elctms. ......... 801-539-1135 
UT Salt Lake City, Bell Inds. .............. 801-972-8969 
UT Salt Lake City, Hamilton-Avnet 801-972-2800 
VA Richmond, Arrow Elctrns .............. 804-282-0413 
WA Ballevue, Arrow Elctrns. ................ 206-653-4800 
WA Ballevue, Bell Inds. ... .' ............... 206-747-1515 
WA Ballevue, Hamilton-Avnet .•........... 206-643-3950 
WI New Barlin, ClasSic CoI1)ps. ........... 414-786-5300 
WI New Berlin, Hal~Mark Elctrns. ........ 414-797-7844 
WI New Berlin, Hamilton-Avnet ........... 414-784-4510 
WI Oak Creak Arrow Elctms. 414-764-6600 
Can Calgary, Future EIc1ms. ............... 403-259-6408 
can calgary, Alberta, Haminon-Avnet ...... 403-230-3566 
can Edmonton, Future Elctrns. ............ 403-486-0974 
Can Mississauga, Ontario, Hamilton-Avnet 

Can Nepean, Ontario, t-jamilton-Avnet .... . 
Can Ottawa, Future EIc1rns. . ............ .. 
can Pointe Clair, Quebec, Future Elctrns .. . 
can Sl Laure~ Quebec, Hamilton-Avnet .. 
can Toronto, Future Elctrns ....... : ...... .. 
Can Vancouver, Future EIc1rns. ........... . 
Can Willowdale, Ontario, EIec1rosonic .... . 

416-677-7432 
613:-226-1700 
613-82O-a313 
514-694-7710 
514-331-6443 
416-663-5563 
604-438-5545 
416-494-1555 

~.-. •. , •• 
TRW RESISTIVE PRODUCTS DIV., 1RW 

Electronic Components Grp., 401' N. Broad St, 
Philadelphia, PA 19108, Tel: 215-923-8230, TWX: 710-
670-3370; Empl.: 600; Dist. Mgr: Hugh Bolen 
.............. .............. .. A.1954-1957 

Local Sales Offices & Reps 
AL Huntsville, TRW /ECG ............ . 
AZ Scottsdale, TRW/ECG . 
CA Los Angeles; TRW /ECG ............ .. 
CA Mountain View, Straube Assocs. . .... . 
CA San Diego, TRW/EGG ..... 

205-533-7600 
602-994-0441 
213-535-6175 
415-969-6060 
619-279-3990 

EEM 1985 Add Dept. EM to address to tel,l them you saw it in EEM. 809 
.. t . 
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- .. 
TRWRE Manufacturers and sates Offices Directory 
CA Santa Ana, TRW/ECG •......•.•.....• 714-550-1101 MO Tlrnoniurn,ZebraElclms.:.: .......... 301·252-6576 
CA Woodland Hills, TRW/ECG ........... 818-703-1n1 MA NoIWood, Gerber EIcIms. ............. 617·768-6000 
CO Westminster, Straube Assocs. .••..... 303-426-0890 MA .Wllmington, A.C. Cornponen\8 .•...•.. 617-273-1660 
CT Rowayton, TRW/ECG •••..•••..•••••• 203-853-4466 MA Woburn, Arrow EIcIms. •••••••.•••••.• 617-933-8130 
FL Ft l.8uderdele, TRW/ECG ............ 305-n2-3000 MA Woburn, Hamilton/Avnet •••••••.••... 617·273-7500 . 
FL Orlando, TRW/ECG ............... , .. 305-857-3650 t,tl Ann ArtxlI', Arrow EIcIms. •.....•...•••• 313-971-8220 
GA Norcross, TRW/ECG - ................. 404-447-6154 Ml GraOO Rapids, Arrow EIcIms. ..••.••.• 616-243-0912 
IL Chicago, TRW/EqG •.•.....• : ........ 312-693-7730 Ml Grand Rapids, HarniIton/Avnet •...•.• 616-243-8805 
IN Ft Wayne, A. 0. Whitesell lAssoes. .. 218-432-5591 MI LiVOnia, Hamllton/Avnet •••.•...•••••• 313-5~700 
,IN Ind'IlIIlIIJlOIis, R. Q. WhR_" I Assocs. Ml Livonia, R.S. EIcIms. ...•.. ,............ 313-525-1155 

••..•..•. ..•.•.. .......... .•. ...... ..•• 317-358-9283 MN EdI~ Arrow.EIcIms. ................... 612-830-1800 
IN Kokomo, A. O. WhR_" I Assocs. ..• '317-457-9127 MN Minnetonka, HamlItonI Avnet •••.••••.. 612-932-0600 
KS De Solo, Midlec Assoes. ... : .......... 913-441-6565 Me Earth City, HamIIton/AvneI ........... 314-344-1200 
KY Louisville, A. O. Whk_" lAssoes.. .. 502-426-7696' Me St Louis, Arrow EIcIms, ............... 314-567-6868, 
Me Columbia, TRW/EC!3 ................. 301-964-9110 NH MencIIester,Arrow EIctrns. ............ 603-668-8968 
MA Westborough, TRW/ECG ......••..... 617-87()'()745 NH Mancl1ester,Henilton/AvneI ••• : ..••. 603-624-9400 

. Ml Grand Rapids, A. O. Whk8Sl!ll & Assocs.' NJ Cherry Hill. HamlRonl Avnet ,.......... 609-424-0100 
....................................... 616-942-5420 NJ Fairfield. Arrow EIcIms. •.•...•..•.••.. 201-57&5300 

MI Southfield, A. O. Whttesell& Assoes. .. 313-559-5454 N,J Fairfield. HamIItonl AvneI . • . .. .. • . .• .. 201-575-3390 
MI SL Joseph, A. O. Whitesell & Assocs. NJ Hanover, Slate EIcIms. •.•••••.•••.••. 201-887-2550 

•....•.•..........•...........•..•..... 616-963-7337 NJ Marlton, Arrow EIcIms. ................ 609-596-8000 
MN Minneapolis, TRW/ECG ............... 612-854-6618 NJ MountalnsIde, Enox Resistors ........ 201-654-7600 
MO SL louis, Jack Macke Co. •..•. : ••..... 314-432-2830 NM Albuquerque. Arrow E/cIrns. ••..••.•.. 505-~ 
NY' Fairport, TRW/ECG .................. 716-425-3n5 NM Albuquerque. HamiIton/Avnet ........ 505-765-1500 
NO GreellSbolo TRW/ECG' 919-852-4676 NM Albuquerque.lntL EIctrns. •...•.•...•.. 915-n8-9761 

0, . ......... .•.. " NY H~""""'ge, Arrow EIcIms. •.. ' ......... 516-231-1000 
OH. Cincinnati, R, 0, Whitesell lAssoes. .. 513-521-2290 -.-...... 
'dH Cleveland, R. 0, Whtt_II & Assocs. .. 216-447c902O NY Hauppauge, Hamilton/Avnet .......... 516-231-9800 
OH Columbus, A. 0. Whit_II & Assocs. .. 614-888-.8396 NY Hauppauge, Jaco EIctms. .......... ;.. 516-273-5500 
OH Caylon, A. O. Whitesell I Assocs. ., ... 513-298-9546 NY Uverpool, Arrow EIcIms. .....• , .•. , ... 315-652-1000 
OR Portland TRW/ECG ~n"Lo""5032 NY ROCheeter, Arrow EIcIms. ' ...•.....••. 71e:275-0300 

, .....•.......•.... """,uc.~ . NY Rochester, HamlIton/Avnet ........... 716-475-9130 
PA BalaGynwyd, TRW/ECG ............. 215-667-3400 NY o_~~_ R-.... -Radio 716-454-7800 
PA Pittsburgh, R. O. Whitesell & Assoes. .. 412-963-6161 ""'''''''''''', .... '''''''... . ...... .•... . 

NO Charlotte, EIctm Mktg. Corp. .•..•..... 704-394-8195 
TN Greeneville, R. O. Whtt_II,& Assocs. NO Ralelgh, Arrow Ek:Ims. .•.....•..•...•. 919-878-3132 

. . . . . . . . • . . .. • • . • •. . . . . . . . . • . •• .. .. . • .. 615-839-6154 NO RaIei!1l. Hamiltonl Avnet ..•..•..•..••. 919-878-0819 
1)( Austin, Technlg Sis. Co. ............... 512-345-2331 NO Raleigh, Rasco/Raleigh .•............. 919-781-5700 
1)( Dalles. TRW IEGG ..................... 214-248-8000 NO Winston-Salem, Arrow EIcIms. ........ 919-725-87.11 
1)( ElPaso,S.W.SaIes .................. 915-594-8259 OH Cleveland,HamiRon/Avnet .d ........ 216-831-3500 
1)( Houston, TRW/ECG ... , .............. 713-n2-5541. OH Columbus, Arrow EIcIms. ..•.•..••.... 614-885-8362 
UT SahLakeCity,StraubeAssocs. ..•..•. 801-263-2640 ,OH Columbu&;EIecIronicMktg. ..•..•..... 614-299-4161 
VA Richmond, TRW/ECG ....... , .......• 804-286-8334 OH Dayton.,ArrowEIctrns. .•..• : ........... 513-435-5583 
WA Bellevue. TRW/ECG ................. 206-641-1996 OH Dayton, Bellinds. ... , ................. 513-434-8231 
WI Brookfield, TRW/ECG.'; ................ 414-784-7n3 OH Dayton,EIctrn.Mktg.Corp. •....•...•.. 513-439-4711 

!.Dcal Distributors OH Dayton~ Hamilton/Avnet .............. 513-439-6700 
AI: Huntsville, ArroW EIctms. ....•.......•. 205-882-2730 OH Highland Hgts, EIctm Mktg. Corp. ..••. 216-442-3441 
AL Huntsville,HamlRon/Avnet ........... 205-837-7210 OH SoIon,ArrowEIctrns. ..•......• : ..•.... 216-248-3990· 
P;z Tempe, Arrow ElectronicS ..•...•..... 602-966-4800 OH Westerville, Hamihonl Avnet .......••. 614-882-7004 
P;z Tempe, Bell lnels. ..................... 602-966-7800. OK Tulsa, Arrow EIctJ:ns. ........ , ......... 9H!-865-noo 
P;z Tempe, Fisher BrowneU .............. 602-967-1464 OR Lake Oswego, HamlRon/Avnet .....•. 503-835-8157 
P;z Tempe, Hamilton/Avnet ..•......•..•. 602-231-5100 OR TI98rd. Arrow'EIctrns. .................. 503-684-1690 
CA Alhambra, Fisher Brownell .. ,......... 818-286-0255 PA, Monroeville, Arrow Ek:Ims. ............ 412-856-1000 
CA Chatsworth, Arrow EIct 213-701 7500 PA Philadelphia, Philadelphia Elctrns. •..•• 215-568-7400 

rns. ............ - PA Pittsburgh, HamlItonI Avnet ......... ,. 412-281-4150 
CA Chatsworth, Avnet Ek:Ims. ............ 818-700-2600 PA Wayne, Peak EIcIms. . . . . . . .. . • . . .. . •. 215-293-9000 
CA Chatsworth, Hamihon Electro Sis. ..... 818-700-6500 1)( Austin, Arrow EIctms ................. 512-835-4180 
CA CostaMesa,AvnelEk:lms. : .......... 714-754-8111 1)( Austin H~~'Iton/Avnet 51~~7 8911 CA Costa Mesa, Hamihon Electro Sis. .... 712-641-4100 ' ~,. ... .•.......... ,..,.,-
CA Culver City, HamiRonEleclro sIS: ..... 213-558-2121 1)( Carrollton, Arrow Ek:Ims. .••........•. 214-38(}-6464 

1)( Dalles. InU. EIctrns. .................... 214-233-9323 
CA Gardena,Belllnds. ........... , ....... 213-515-1800 1)( EIPaso,lntLEIcIms. : •.•..••..•....... 915-n8-9761 
CA Glendale, R V. Weatherlord . . .. .. . • .• 213-849-3451 TX Houston, Arrow EIctrns. ............... 713-530-4700 
Gk Hayward, Arrow Elctrns. .............. ,415-487-4600 1)( Houstoll, HamlIton/Avnel ............. 713-780-1771 
CA, OntariO, Hamihon/Avnet ....•........ , 714-989-4802 1)( Irving, l:lamlRon/Avnet· ................ 214-659-4100 
CA Sacramento, Arrow Electronics .. ' ..... 916-925-7456 1)( Richardson, Fisher BrowneD .......... 214-235-3177 
CA 'Sacramento, Hamilton/Avnet .......... 916-925-2216 1)( Richardson,Jaco Elctrns. ............. 214-235-9575 
CA san Diego, Arrow Elctms.. . • . . . . . . . . •. 619-565-4800 UT Sen Lake City, Arrow Elctrns. . . . . • . . .. 801-972-0404 
CA San Diego, Fisher Brownell ......•.... 619-S80-8545 UT Sen Lake City, HamlItonI Avnet ........ 801-972-2800 
CA San Diego, HamiHon/AvneI ........... 619-571'-7510 VA Richmond, Arrow EIcIms. ............. 804-282-0413 
CA Santa Clara, Fisher BrowneD .......... 408-968-6041 WA Bellevue, Arrow EIcIms. .•..•.........• 205-643-4800 
CA Sunnyvale, Arrow Elctrns. ............. 408-745-6600 WA Bellevue, Hamlltonl Avnet ............. 206-643-3950 
CA Sunnyvale, Bell Inds. .................. 408-734-8570 WA Bellevue, Priebe EIcIms. ......... ' •..•• 206-821-4895 
CA Sunnyvale, Hami(ton/Avnet ........... 408-743-3355 WI Milwaukee"Marsh EIcIms. ............ 414-475-6000 
CA Tustin, Arrow Electronics .....•......• 714-838-5422 WI New BerIih, HarniHon/Avnet ........... 414'784-4510 
CO Aurora, Arrow Elctrris.. . . • • . . . . • .. . .. .• 303-696-1111 WI' 0Iik Creek, ArrOw EIcIms. ....••.••. '," 414-764-8800 
CO Englewood. HamiRonl Avnet ......•..• 303-779-9998 
CT Danbury, HamiRonl Avnet ........••.•. 2os,.797-2aOO. TRW, RF Devices Div., 14520 Aviation Blvd., Lawftdale, CA 
CT W8Iiingford, Arrow EIClmS. ....... ;.... 20~265-n41 90280, Tel: 213-536-0888, TWX: 910-325-6206; ErnpL: 
CT Wallingford, Midan EIcIms. ............ 203-265-2On 1000; Dist. Mgt: G. Vegvari 
FL Clearwater, Arrow Elctrns. ..•. , .... :.. 81'3-576-8895 
FL Deerfield Beach, ArroW EIctms. •.•. ,.. 305-429-8200 TRW UTC TRANSFORMERS, See TRWlriductive 
FL Ft Lauderdale, HeniRonl Avnel ..•...• 3OS-:971-2900 Prixlucts Div. 

Local SaIe8 Offices I Reps 
CA Culver City, Sodaro •.••.••.••.••.•••.• 213-47&-n33 

TIS-TELECOM TERMINAL SYSTEMS, 621 Hindry 
Ave, Inglewood. CA 90301, Tel: 213-641-8111, Telex: 
182405, TWX: 3715831; EmpL: 18; SIs, Mgt:L Winters 

TUCKER ELCTRNS. Box 461988, Garland. 1)(75048. Tel: 
. 214-348-8800, 800-527-4642, Telex: n-1726; EmpL; 5.1; 

SIs. Mgt:, Clay Aclln . 

...,...---- Advertisement ---

Call us flISt! We .ell, rent, or lease aU kinds of 
t~st instruments. Instruments are reco~ditioned 
and calibrated to·' original speciflCations . 
Trained Sales Engineers assist you with 
selections. We offer fast delivery, 9O-day 
w",!"nty, and an exclusive IO-day money-back 
guarantee 'if for anY.reason·you are not satisfied 
with your purchase. 

TUNGSTONE BATTERIES, INC. 18 Billings St, Sharon, 
MA 02067, Tet 617-784-2000, Telex: 951908; ErnpL: 8; 
.SIs. Mgr: J. McMahon 

TURNER DESIGNS, 2247 Old Middlelit!ld Way, Mountain 
VIeW, CA 94043-2489, Tel: 415-965-9600; EmpL: 16; SIs. 
Mg': John Grillin ' 

Local SaIe8 Offices I Reps 
CA Garden Grove, Advanced Digttel Grp. 

....................................... 714-897-()319 
CA santa Clara, MANCO .•..•...•.•..•.•. 406-496-8811 
CO ~. Ridge, Active Component Tech. 

••...•.•...•..•..•.....• :. • . . • • • . • . . • .• 303-422-9229 
MO Baltimore, Rep-Tron, Inc. .............. 301-799-7490 
MA North Reading. MartindeleAssocs. .... 617-942-0514 
NY Fayetteville, Martin P. Andrews ....... 31&637-5291 
1)( Addison, Activ9 Component Tech. .... 214-980-1888 
tx Austin. Active Component Tech. ...... 512-452-5254 

TUlaNIX 
. TUS()NIX, INC., 7741 N. Business Park Drive, P.O" Box 

37144, Tucson, P;z 85740-7144, Tel: 602-744-0400, Telex: 
102-299640, TWX: 310-299640; FSC No.: 59660; EmpL: 
800; Sis. Mg': Robert H. Jones; Dist. Mgr: Johlll-i. Ohlrich 
.............................. Ao1187·1193,1656-1657 

Local Sales Offices I Reps 
P;z TucsOn, Tusonix.lnc .................. 602-744-0400 
CA N. Hollywood, Tusonlx, Inc. . ..•. . • . . . •. 213-509-0449 
CA Redwood City, JarnesoS. Heaton Co. •. 415-367-9000 
FL Wonter Park, Tusonix ................. 305-647-2936 
IA Cectar Rapids, J.R. Sis. Enll'9 .•.•..... 319-393-2232 
MA AndOver, Richard Purinton, Inc. • .•.... 617-475-7055 
NY Webster. Tusonix.lnc. ...•............ 716-671-4073 
NC Greensboro, Tusonix, Inc. ............. 919-292-4286 
OR POOIand,. Tusonix, Inc. ................. 503-297-1555 
1)( Ft Worth, P.T.L ....•...•.. , ........... 817-631-0441 

!.Dcal DistributoIs 
FL Ft LaUderdale, N!lWark EIcIms. .•..... 350-587-2372 
II.. Chicago, Newark Elctrns. ............. 312-638-4411 
MD Beltsville, Rasco .•..• , .•..•......•.... 301-937-9100 
MO WhRe Marsh, Rasco .............. ,... 301-529-0500 
MN Minneapolis, Newark EIcIms. ..... : ... 612-:331-6350 
NY Hauppauge, Fairmont Ek:b;n. Sis. ••.•.. 516-231-3313 
NY MeMIIe, Arrow EIctrns. . .. .. . . • . . • . . ... 516-894-8800 
NO Raleigh, Rasco ....................... 919-781-5700 

FL Palm Bay, ArrowEIcIms. •............• 305-725-1480 
FL St Petersbul'g. HamiRonl Avnet ...• ) ••.. 81 ~576-3930 
FL Tampa, Impala Elctms. ....•..•......• 81s:885-4747 
FL Winter Park, HaniiRonl Avnet ........•• 305-628-3888 
GA Norcross, Arrow Eictms.. • . . • . •. . . . . .. 40+449-8252, 

. TUSTIN ELCTRNS. CO. 1431 .E Saint e.n<Jr1jWS Pl, Santa 
TS PRODUCTS, INC., 12455 BranIordSt, Bldg. 22 ArfeIa, Ana, CA 92705, Tel: 714"549-0391; FSC No.: 7025-0010; 

CA 91331, Tel: 818-896-6676; EmpL: 20; SIs. Mgr: Jon SIs. Mgr: Seul Tunkelrott 

GA Norcross, Hamilton/Avn8t ............ 404-447-7507 
IL Bensenville, HamiRon/Avnel ........... ' 312-860-noo 
IL Chicago, Newark Elctrns. . . . . . .. . • . . .• 312-638-44"1 
II.. Elk Grov~ Village, Bellinds. ...•....... 312-64().1910 
II.. Schaumburg, Arrow EIcIm$. .......... 312-397-3440 
IN Carmel, HarniHon/Avnet .............. 317-844-9333 
IN Indianapolis, Arrow Elctrns. .•.••....•. 317-243-9353 
IN rOclianapolis, Graham Elctrns. ......... 317-634-8202 
IA Cedar Fiap;ds, Arrow Elclrns. .......... 319-395-7203 
IA Cedar Rapids, Deeco •..•...•....••... 319-365-7551 
IA Cedar Rapids, Hamilton/Avnet ........ 319-362-4757 
KS Overland Park, Arrow Eleclrns. .....••• 913-642-0592 
KS Overland Park, HamiRon/Avnet ....... 913-886-8900 
MO Columbia, Arrow Eictms. ...........•.. 301-995-0003 
MO Columbia, HamlIton/Avnet ............ 301-995-3500 

Thomasson; Dist. Mgr: Jon Thomasson ....... 001990 

Local Sales Offices I Reps . 
·CA Los Angeles, TS 1'rocJu(;ts,'1nc. ........ 818-896-8676 
CA San Marino. MOtion Contro~ Inc. . .. • .. 818-796-0189 

TTE, INC_, 11650 W. Olympic Blvd., Los Angeles, CA 90064, 
Tel: 213-418-8224; FSC No.: 07766; SIs. Mgt: S. J. Sodaro 
..•.....•...•...•.................•.•...... Ao1644-1655 

TWP, INC. 2133 4th St, Berkeley, CA 94710:TeI: 415-548-
4434, Telex: 171-267; ErnpL: 10; SIs. Mgr: A. Moreno . 

TYCOINSTR. DIV. ~ Data Instrs. 

TYTON' CORP. Box 23055, 7930 N. Faulkner Rd., 
Milwaukee,.WI53223, Tel: jll4-355-1130, TWX: 910-262-
3094; SIs. Mgr: Tom Bednar 

UBER GRAFIC INSTRS. Box 4, Palo ARo, CA 94302, Tel: 
415-327-4732; EmpL: 2 

UCCEL CORPORATION. UCCEL Tower Exchange Park, 
DaUas, 1)( 75235, Tel: 214-353-7100, TWX: 910-861-4990; 
EmpL: 1381 (U.s.) 644 (Foreign) 

810 Add Dept. EM to address to tell them you saw itinEEM. E£M 1985 



~---

Manufacturers and sales Offices 'Directory 
UCE. INC~ 24 Filch Sl, Norwalk, cr 06855, Tel: 203-838-

7509; EmpI.: 20; SIS. Mgt" Richard Elcttei 
L.ocBl Sales Offlces & Reps 

.CA Fullerton, ElecIronic Comp. MId. ....... 714-1179-9460 
CA Mountain View, Leddy Assocs. ~....... 415-96!H1313 
CO Denver, Butler Tech. SIs. ..............• 303-343-3787 
IA Cedar Rapids:Coombs Assocs. ........ 319-382-411.6 
TX Richardson, Eagle Mktg. ..•........... 214-238-5383 

UIO SWITCHES INC., Sub. of /TW, 6615 W.lrving~ 
ReI., Chicago, Il 60634, Tel: 312-282-4040,. Telex: 
4330130, TWX: 910-2!!Hl275; EmpL: 250; SIS. Mgt: A. 
Steiner; Dist. Mg," A. Stel!18r . 

ULTRA CARBON, BoxX-924, Bay CIty, MI48707, Tel: 517-
894-2911, TWX: 810-265-1222; EmpL: 200; SIS. Mgt" RJ. 
Anthony 

UL TRAPAR, 90 Liberty Comer Road, Warren, NJ 07060-
6709, Tel: 2OH!47-665O; EmpL: 1; SIS. Mgt" Chris 

Parkinson • 
Locsl SBles Offices 8. Reps 

cr Northford, Indeco ...........•......... 203-484-0093 
GA Norcross. AIup America ............... 404-44&-3614 
PA Walling1ord, Eled ..................... 215-586-7595 
RI Smithfield, Alcorn ....•................ 401-232-0119 

ULTRONIX', INC., P.O. Box 1090, Grand Junction, CO 
81502, Tel: 303-242-oBl0, TWX: 910-929-6965; FSC No.: 
05347; EmpL: 260; Sis. Mgt" Gerald Krebill; DiSt •. Mgt" 
Gerald Krabill ............................ A.1958-1985 

Local SBles Offices & Reps 
P;z Phoenix. Howe & Howe Sis. .......... 802-284-7971 
CA Anaheim, Westrep .........••.•....... 714-527-2822 
CA San Diego, Westrep ....•..•..•....... 619-586-8580 
CA Santa Clara, Westrep ................. 408-988-8833 
CO Denver, West Inc. ..........•.......... 303-n3-8180 
IL Elk Grove Village, Parcom ............ 312-228-631lO 
IA Cedar Rapids, Stan Clothier Co. . ..... 319-395-0245 
KS PaJker, S. W. Wollard Co. ..•.......•.. 913-898-6552 
MA Newton Upper Falls, Anchor Engrg. ... 617-964-6205 
MN Minneapotis, S. Clothier Co. '........... 612-944-3456 
Me SL louis, Abrams & Assoc ............ 314-569-0447 
NJ Cherry Hill Danco Corp. .........•.... 609-424-5590 
NM Albuquerqua, West, Inc. .••.•.......... 505-922-8901 
NY Jericho, J-Square Mktg. ....•.......... 5111-935-3200 
NY Rochester, Apex Assocs. . • . . . . . . . . . .. 718-254-6050 
TX Austin, O. M. SIs. ...................... 512-452-1838 
TX Houston, 0. M SIs. ....••.••.........•. 713-789-4426 
TX Richardson, O. M SIs. ................ 214-690-6746 
EXP cr, Stan:IfOrd, cage Cosp. ...........•. 203-324-3123 

Local Distributors 
CA North Hollywood, T.T.!., Inc. ... . . . . . . .• 213-982-0201 
CA San Fernando, Petell Electronies ...... 213-365-3984 
FL Orlando, Hammond Elctrns. ........... 305-849-6080' 
FL Orlando, T.n-2 ........•......•.•..... 305-859-1000 
FL Tampa, Impsla·EIctins. •.............. 813-885-4747 
MD Columbia, Azteck J;:lctms. .•..•......•. 30HI95-1180 
MA Burlington, TLC Elctms. ............... 617-27'3-0140 
MA Wobum, T.T.!., Inc ..................... 617-938-6800 
NY Farmingdala, SAl, Inc .................. 518-293-2710 
OH Dayton, Electro-Line ...............•.. 513-461-5683 
TX Fort Worth, AIDed Elctrns. ............. 817-338-5401 
TX Fort Worth, T.T.!., Inc. ...........•.••.. 800-433-7092 
WA Kent Shannon Ltd. ....... • . . . . . . . . . .. 208-763-0545 

ULVAC NORTH AMERICA, P.D. Box 799,105 York Street, 
Kennebunk, ME 04043, Tel: 207-985-2973, Telex: 94-
4344, TWX: 510-299-0007; EmpL: 35; SIS. Mgr: Susan 
Zilaro; Dist. Mgr" Harold Baum 

I,JI,.VECO, INC., 323 Vintags Park Drive, Foster City, CA 
94'104, Tel: 415-574-1100, TWX: 856448 ULVECO 
............................................ A.2338-2339 

LbcalSBles Offlces & Reps 
CA Foster City, Ulveco, Inc. ............... 415,574-1100 
cr Avon, UIV8CO, Inc ............•....... ;. 203-678-nl1 
MI Detroit, CMP ..........•.....•......... 313-4n-nOO 
NJ Cherry Hill, Power2 ................... 609-424-67a.7 
NY Rochester, KLM Garner ............... 718-38.t:8350 
NY Rochester, Ulveco, Inc ................ 716-381-4673 
NY Syracuse, KLM Garner ................ 315-458-6214 
OH Cleveland, CMP ...........•.........• 218-n9-51oo 
OH Dayton, CMP ..... . . . . . . . . .. . . . . . . • . .. 513-838-.0951 
PA Pittsburgh, CMP ...................... 41?-372-4415 
Can Toronto, Ont., Stetron Inti. .........•... 418-475-6202 

UNARCO-ROHN, See UNR-R!)hn 

UNDERWRITERS sAfeTy DEVICE, Allied 
An)phenol Prods., 7300 W. Wilsoh Ave, Chicago, Il 
60656. Tel: 312-i!67-46OO, TWX: 910-221,,3474; EmpL: 
200; .SIs. Mgt: .l A. Vaneurll; .DiBt. Mgt" R. S. Heyne . 

UNGAR,Div. Eldon 1nc\S., . Inc... 100 W . ..;.mville SL, 
Compton. CA 90224-8005, Tel: 21s:.77 .... 595O, Telex: 
4?20750 Elda,!: FSC No.: 78976; EmpL' ',40; SIs. Mgr" 
Geo'1!8 Mellevold 

UNHDLTZ-DlCKIE CORP~ 6 ~Dr, WaiUngIord, 
cr 06492, Tel: :roa:.265-3929; Telex: 643802; EmpL: 49 

UNIBOX,Oiv. of ~ P.O. Box 2815, Riverside, CA 
92516, Tel: 714-688-1400; SIs. Mgt" RpgsrOrton 

UNICO: 3725 Nicholson Ad, Franksville, WI 53128-0505, 
Tek 414-888-5678, TWX: 910-27t-23B5; EmpL: 175; Sl$. 
Mgt" Eric Hogse 

UNICORN ENGRG. CO, Membr:ane Keybo8rd Div., 
6201 Harwood Ave, Oakland, CA 94618, Tel: 415-428-
1826; SIS. Mgt" Steve Gensler 

UNICORP, 291. Cleveland SL, Orange, NJ 07050, Tel: 201-
674-1700; FSO ~04729; EmpL: 82; Sis. Mgt" B. Levine 
............... : .................... : ............. Co16116 

Local Sales Offlces & Reps 
AI. Tuscumbia, MSC CoIp. ................ 205-383-6850 
CA South Gate, James E. FH~h ..•... , •. :. 213-563-2336 
IL Palatine, Claeson AsSocs. ............ 312-35iH23O 
MA Shrewsbury, Nords1rom Assocs. ...... 617-842-8646 
MI Farmington, A/nIech Rep. ............. 313-47 .... 8300 
MN BIoclmington, Termetech ...••.......•. 61l[-854-2oo1 
OH Centerville, EMA, Inc. .....•...•....•.. 51.3-433-2800 
PA Media, The Balwin Co. ...... '. .. . . • . .... 215-565-6044 

UNIDOT, INC~ 802 Park Point Dr., Golden, CO 80401, Tel: 
303-528-9263, Telex: RCA-296821 

UNILATOR TECHNICAL CERAMICS INC., 6290 
Sunset Blvd, Ste. 1126, Los Angeles, CA 90028-8nO, Tel: 
213-483-5618, TWX: 910 321-2903; Sis. Mgt: Norman R 
Sutherland . 

UNIMAX SWITCH CORP. Ives ReI., Wallingford. cr 
06492, Tel: 203-289-8701, Telex: 98-3485, TWX: 710-478-' 
1397; FSC No.: 80207; EmpL; 300; Dist. Mgt: Neil Gould 
.................................................. 8·1702 

Local SBles Offices & Reps 
P;z Phoenix, Mercury Engrg. SIs., Inc. ...•. 802-244-0123 
CA Brea, MASCC . . . . . . .. . . . .. . ... . . ... . . .. 714-529-0866 
CA Los Aftos,Ewing-Foley ...•.....••.•.. 415-941-4525 
CA Los Angeles, MASCO .........•....... 213-295-7781 
CO Englewood, CornpuTech.Mktg. ..•..•.. 303-773-2981 
cr Ansonia, Zaslow SIs. .................. 203-735-9581 
cr Bioomfleld, Zaslow SIs. ............... 203-242-7781 
FL Tampa, J. R Controls ........•........ 813-961-9478 
IL LiSle, Wasson-Gallagher : ...•......•.. 312-963-5954 
IN Ft Wayne, O. H. Bromberg & Assocs. . 

........................................ 219-744-1636 
KY Louisville, O. H. Bromberg & ASsocs. .. 5P2-245-8916 
MD Silver Spring, L G. Whtte & Co. .....•. 301-434-1555 
MD Sillier Spring, NKA, Inc. ..•............ 301-585-6141 
MA Norton, Zaslow SIs. .....•.......... : .. 617-285-3992 
t.4A Westboro, Zaslow Sis. •..•...•....... : .617-393-81,50 
MI Grosse Pointe Park, Grein ... Assocs. .. 313-499-0188 
MN Minneapolis, Jos-Co. SIs. Engrg.; ...... 612-861-3343 
MO SL Louis, HHI & Co. ... . . . .. . . . . . . . . . .. 314-432-1136 
NH londonderry, Zaslow Sis. ..•....... ,.. 603-432-8907 
NJ West Caldwell Grimm, Siegel Assocs. 

••.•••....... : ......•.... : . . . • . . . . • . . .. 201-57$.9300 
NY E. Syracuse, Nycom ...........•.•..... 315-437-8343 
NY Williamsville, Nycom , 
NC Winston-Salem, L G. White & Co, ..... 919-725-3612 
OH Cincinnati. O. H. Bromberg & Assocs. 

........................ _.... .. .... . . . .. 513-n1-9333 
OH - Daytori, O. H. Bromberg & Assocs" ..... 513-434-8798 
OH Medina, J. C. Hofstetter Co. ........... 218-241-4880 
PA EcIgernont, White-Whiddett •...••.•..• 215-353-6343 
PA Hickory, J. C. Hofstetter Co.. . . . • . ... .• 412-358-2305 
SC Greenville, L G. White & Co. ........... 803-271-0630 
SO Greenville, Sunbeit SIs. ....•.....•. ,... 803-877-Onl 
TN Taft, SunbeR Sis. ' ....•................ 615-42.5-6164 
TX Bedford, W. Pat FraYa Co. " .... '" . . .. 817-267-3577 
VA Richmond. L G. While & Co. .......... 80+740-7093 
WA Mercer Island. J. H. AnderSen .• ,...... 208-232-.0484 

LocBl Distributors 
AI. llI!catur, F~ Distr.Co. ..•......•.. 205-353-4762 
AL Montgoniery, Southem Controls ...... 205-2n-s030 
AK AnchOrage, Alask;l Elctrns. ............ 907-563-3n4 
P;z Phoenix, Contineni81 Light & Supp.' ... 802-263-6000 
P;ZPhoenlx, Electro Cornps. ...•..•...•... 602-258-2665 

UNIMAX 
P;z Tempe. Electronic Supp. ..•....•... '," 802-258-4769 
AA Fort Smith. Southam EIee. ............ 501-648-5600 
CA Belmont, Arndt Elctrns. . . . . • . . • • • . • . .. 415-592-6718 
CA Belmont, Lo Dan EIctrns. ...•. , • . . • . •• 415-592-4600 
CA Covina, SeIecta Switch ................ 213-915-3409, 

213-967-4123 
CA ,Fountain VailII)', Components Ctr. ..... 213-582-0667 
CA Gardena, Caiifomia Switch & Signal .. 213-538-9830 
CA Inglewcqd, Newark EIctrns. . . . . . . . . . .. 213-671-7066 
CA LosAngefes, Master Distrs. ........... 213-829-4856 
CA Riverside, Electronic Supp. .•.......... 714-683-7300 
CA Sacramento, Dunlap Elctrns. ........... 918-442-5801 
CA San Diego, Electronic Supp. '" . . . . . .. 619-893-8222 
CA San Jose. ~ Elctms. ....•••.•••. 408-945-8400 
CA Santa Monica, Master Distrs. ....•.•.... 213-:452-1229, 

. 213-829-4656 
CA Tort8(lC9, CypressEIctms. ....•....... 213-533-8005 
CA Van Nuys, Pacific Switch . • . . . . . . . . . .. 213-873-4802 
CO Denver, FisteIl's EIec. Supp. ......•..•. 303-829-1312 
CO Denver,. Newark Elctrns. .............. 303-757-3351 
CO Wheat Ridge, Cypress ................ 303-431-2622 
cr East Haven, .lV. EIctrns. ...•. !........ 203-469-2321 
cr Hartford, AIIantic Switch Controls ...•. 203-525-6907 
cr Taftville, AUantic Switch .. . . . . . . . . . . .. 203-887-1639 
cr WallingIord, Sager Elect .•............ 203-265-4600 
FL Hialeah, Atlas EIee. Supp. ..•.•..•..... 305-885-8941 
FL Lakeland, Switch Controls ............ 813-644-7564 
Fl Largo, lodan E~ ................. 813-586-2851 
FL Miami, Electronic Equip. ... . . . . . . . . . . .. 305-871-3500 
GA Macon, OI/aiity Bearing Co. .....•...... 912-748-5655 
IL Ar6ngton Hgts., lo Dan EIctrns. ... . . .. 312-398-5311 

.IL Carol Stream, Connectrix .............. 312-653-1460, 
800-323-9431 

IL Carol Stream, Lectro Comps. . . . . . . . .. 312-690-0520 
Ii. Chicago, Newark Eictrns. . . . . . . . . . . . .. 312-638-4411 
IA West Des Moines, Aarnco ............ 515-225-6933 
KS Emporia, Emporia EIec., Inc. ........... 316-342-2965 
KY louisville, Main Elect Equip. .......... 502-587-6511 
LA Harvey, AFG Elctrns.. . . . . . . . . . . . . . . . .. 504-368-9696 
LA NewOrieanS, William B. Allen Supp. .. 504-525-8222 
ME PorIIand, Rockingham Elect. Supp. .... : 207-772-4614 

, MAHingharn, Sager Elec. Supp. •......... 617-749-6700 
MI Ji!aillecreek, Great Lakes Elctms. ...... 616-731-4156 
MI Oak Park, Newark EIctrns. .. . . . . . . . . .. 313-967-0600 
MI SL Claire Shores, SpecialtieS MIg. Co. 

••••••••••••••••••••••••••••••• c ••••••• 313-771-2700 
MN HOpkins, Joel Co ......•............... 612-935-6202 
MN Minneapolis, Newark Elctrns. ......... 612-331-6350-
M6 Maryland Hgts., Westem Extralite ..... 314-432-4580 
NH' Nashua, Atlantic Swftch . . . . . . . . . . . . .. 603-732-8500 
NH Salem, Sager Elec. .. . . . .. . . . . . . . . . . .. 603-898-1348 . 
NJ Audubon, Universal Elctm. Supp. ...... 215-627-4646, 

609-547-3430 
NJ Fair ~n, Relay Specialities ......... 201-797-3313' 
NJ Mt. laurel Jerseyswftch ........ , . . . .. 809-778-6190 
NJ Paierson, Feldman Bros. Elec. Supp. . ~ 201-742-7330 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Buffalo, Summil Distrs. ................ 716-884-3450 
NY Geneva, Gerstf- ....................... 315-789-4505 
NY Hempstead, Elctm: Equip .........•.... 518-538-5510 
NY Rochester, Summit Elctrns. ........... 718-334-8110 
NY Sodus, AED Distrs. . . . . . .. . . . . . . . . . . .. 315-483-6561 
NY Woodside, Switches Unttd .....•..•... 212-478-5000 
NC Charlotte, Dixie EIctrns. ............... 704-377-4348 
NC Winston-Salem, Kilkman Elect ........ 919-722-9131 
OH Cincinnati, cartessa Corp. .......... '.. 513-385-noo 
OH Cincinnati,lnstttutioriai Svc. Parts ..... 513-242-3139 
OH Cincinnati, Rilco .. . . . . . . . . . . . .. . . . . . .. 513-474-5400 
OH Columbus, Ohio Swftch .. ;............ 614-885-0319 
OH Valley View, Trexon Elctrns. .......... 218-447-1050 
OK Tulsa, Radic, Inc. ..................... 918-587-9123 
OR Portland, Johnstone .....•............ 503-231-4833 
PA Allentown, Lehigh Elctms. ............. 215-433-3045 
PA Drexel HiI~ Kass Elctm. Dist .......... 215-789-7700 
PA Philadelphia, Herbach & Rademan .... 215-428-1700 
PA f'it!!;burgh, Alder-tronies .........•.... 412-821-5565 
SO' Columbia, Dixie Elctms. ~............... 803-n9-5332 
TX Dallas, Cypress Elctrns. ............... 214-869-1435 
TX Dallas, Texaswitch ........... , ..... ;. 214-357-1768 
Tl( Dallas, Watson Elec. Supp. Co. ....... 214-742-8441 
TX Dallas, Wilkinson Bros. .. . . . . . . . . . . . .. 214-941-9963 
TX EI Paso, IdealindLEIctrn.Supp. ....... 915-779-6647 
TX Garland, Newark Elctms. ............. 214-494-5911 
TX Houston, Newark Elctms. .•........... 713-782-4800 
TX San Antonia, PurviS Bearing ......... .512-299-1010 
TX Waco, Hargis Co ...................... 817-754-5667 
TX Weco, Purvis Bearing ................. - 817-753-64n 
VA Alexandria, Techn. Distrs. ., ...........• 703-971-8979 
VA Roanoke, Peoples Elctrn. Supp. ....... 703-342-8933 
WI Mequon, Taylor EIee. ................. 4-14-241-4321 
can . Burlington, Ont, Motion Controls _. . . . .. 418-637-9369 
can Vancouver, B.C, canadian· Dynamics 

..•....................... , ............ 604-872-8106 
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UNION 

@!iIIIYJ ENIR&IZEJa 
UNION CARBIDE CORPORATION 

UNION. CARBIDE CORPORATION, Battery 
Prods. Div.. 39 Olc:l Aidg8bury Road, DanbiJry, CT 
06817'0001, Tel: 203-794-7548 .......... 0.1440-1441' 

LOcal Sale8 Offices & Reps 
CA, Sar>Francisco ..........••.•••.•••.•.• 415-875-2800 
CT D8nbUry, Military & Govt App.OnIY •.. 203-794-7547 
GA NorcroSs ...............•......••..•.. 404-446-2400 
IL ' ItasCa ................................. 312-773-3444 
NJ Saddle Brook ................... ".. ... 201-845-5400 
OH Middleburg Hgts. .................. '" 218'826-4444 
TX DallaS ................................ 214-241-9100 

U"ION CARBIDE CORP., ELCTRNS. DlV., 
Component Dept .. Box 5928, Greenville, SC 29606, 
Tel: 803-963-6348; Telex: 57-0496. TWX: 81G-287-:!536; 
FSC No.: 31433; SI8. Mgr" AoberiTaylor; Dist.Mgr" Dan 
Manly .................................... Ao1106-1107 

ReIer to Kernel, Union Carbide Corp.. Elctms. Div. for sales 
. offiCe information and jor distributor Hstings. 

UNION CARBIDE CORPORATION, Elctms. Div, 
Crystal Prods. Oept., 9320 Chesapeake Dr., Ste. 104, 
San Diego, CA 92123, Tel: 619-279-4500, Telex: 695-465; 
EmpL: 125; Sis. Mgr" J. ,J. Beeman 

UNION ETCHANTS 1NfL, INC. 8-10 Green St, Bldg. G, 
W'1iJUm, MA 01801, Tel: 617-935-8878 . 

UNtQ DIGITAL TECHNOLOGIes. 28 S. Water Street, 
Batavia, IL 60510, Tel: 312-879-1008, Telex: 721467; 
Empl.:50 

L 
UNIQUE OPTICAL CO. Diversified Optical Corp.. P.o. 

B9x 585, Fanningdale, NY 11735, Tel: 516'42G-028a, 
TWX: 51 G-224-6598; Empl: 20 

~UNITID 
.CRIMI-CON 
UNITED CHEMI~CON INC." 9801' iN. Higgins Ad., . 

Rosemont, IL 60018, Tel: 312-6~2000, Telex: 28'3557,
TWX: 91 G-253-2964; EmpL: 50; SI8, Mgr "Dick Keats; Dis!. 
Mgr" Peter Ishu ...................... r ... Ao1194-1197 

, Local Sales Offices & Reps 
NJ Medford, JaCk McCoy, Inc. ...•.•..•... 609-,953-0770 
AL HuntsVille, A. D. Whitesell .•.•.....•.•• 205-883-5110 
CA Culver C~y, DeAngel!!. AQIhman Co. .. 213-827-2202 
CA MountaiQ View, Straube Assocs. •..... 4.15-969-6060 
CO Westminster, Straube Assocs. Mountain States, Ihc. 

, ... : .......... , . . .. .. .. .. .. .. .... .. ... 303-4l!8'0690 
CT ConnecticU~ John E Boeing .......... 203-723-~55 
FL Altamonte SpI'ings, Sem1ronic Assocs., Inc. 

.. , .............. '" ................... , 305-831-8233 
FL Clearwater, Semtronic Assocs., Ihc. ..•. 813-461-4675 
FL FL Lauderdale, Sem1ronic Assocs. Inc. 

................................ ~ ...... 305-731-2484 
GA Norcross, Twentieth Century .......... 404-446-1999 
10 Boise, Cascade Camps. Ihc. •...•....• 2OB-343-98!l6 
IL Chicago, M. Gottfieb Assocs. .......... 312-775-115.1 
IL Elk Gl'J)ve Village, John G. Twist Co. •. 312-5~00 
IN FortWayne, A. O. WMeseli ........... 219-432-5591. 
IN Indiai>apotis, M GoHHeb Assocs. ..•... 314-848'5788 
IN Indianapolis, A. O. Whnesell ...... ,.... 317-359-9283 
IN Kokomo, M. Gottlieb Assocs. ....... .... ;317-455-0444 
IN KokomO,R. O. WMeseIl ......... : .... 317-457-9127 
KS Shawne$ Mission, Lowilll Kangas & Assocs.,Inc. 

..•...••..••.•... ' ••....•...•.•..•.....• 913-631-3515 
KY Louisville, A. D. Whitesell' .... ,........ 502-428'7698 
MO BaltimOre, Pro-Aep, Inc. ............ ,.. 301-653-3600' 
MA lexington, John E. Boeing Co., Inc. .... 617-882-2500 
MI Grand Rapids, A. O. Whitesell·.... . . • .. 618'942-5420 
MI Southfield, M. Gottlieb Assocs. ......... 313-589-5501 
MI Southfield, A. O. Whitesell .....•... :'.. 313-559-5454 
MI St. Joseph. A. 0. Whitesell ., ... ,...... 6.18'983-7337 
MN Bloomington, Twist Co. ............... 812-835-2120 
NM Albuquerque, Straube Assocs. Mountain States, Inc. 

....................................... ~ 
NY Jamaica, s-J Assocs., Inc. . ......... :. 212.291-3232' 
NY New York, Caravan Sis. Corp. ........ 212-734-5800 
NY PIttsford, FrankDn SIs..Corp. ........... 716-248-8251 
NC Greensboro, Caravan Sis. ............. 919-294-1500 

Manufacturers and'S.f&$ OfficesDi~ory 
NC Raleigh, TIngen Tech Sis., Inc. ...... :. 919-678-4440 
OH Cincimali, MakIn Assoc. .............. 513-871-2424 
OH Columbus, MakIn Assoc. .............. 513-871-2424 
OK Tulsa; ION Assocs., Inc. ............... 918-664-0186 
OR PoJ1I!II1d. Earl & BroWn ... ,............ 503-245-2?B3 
PA 00wingI0n, Jeck Mc:Coy ilJC... .. .. • ... 215-363-0350 
PA Plj1sburgh, R. O. Whitesell ... .. .. • .... 412-963-6161 
TN Knoxville,M GoHlieb ASS!)CS. ......... 615-966-131.4 
TN Knoxville, R 0. WhiteseA ...... :...... 615-694-9476 
TX .Austin, ION Assocs., Inc.' ......... • • ... 51?--33.1'1251 
TX Grand Prairie, ION Assocs., Inc. ....... :214-647-8225 
TX Houston, ION Assocs.. Inc. ............ 713-977-4354 
UT Salt Lake City, Straube Assocs. Mountain States, Inc. 

............................. : ..••.•..• 801-283-2840' 
WA Seattle, Earl & Brown ................. 208'284-1121 
WI Brookfield, Twist Co. .................. 414-782~2870 
Can Oakville, Ont., HaItronics, Lid. ......... 418'844-2121 

Local DIstributors 
At. Huriisville, Contact EIcIm Inc. ..••.•.•• 2os-Ba1-9321 
P;z Tempe, BeD inds. ..................... \602'-966-7800 
CA Chatsworth, QC Camps. .............. 816-7OG-2622 
CA Garden G=e, National Capacitor Corp. 

........... , ................ c. .... .. ... 714-892-7749 
CA San DIego, Baliinds. .................. 619-266-1277 
cA Sarna Ana, Nesco .................... 714-541-6181 
CA Santa Ana, Projections Unltd., Inc. ..... 714-621-2323 
CA Van Nuys. Nesco .......... ,' .......... 816-781-0505 
CO Wheatridge, Bellinds. ................. 303-424-1985 
CT Pawcatuck, GIyM ElcIms. . . . . . .. . . . .. 203-599-5373 
FL Fort lauderdeIa. Hamrrlond EIctms., Inc. 

.............. ': ........................ 305-873-7100 
FL Tempe, Aeptron EIcIms. ................ 813-855-4656, 

. 813-441-2893 
·GA . Norcross, Hamn10nd EIctms., Inc. •.... 404-869-2060 
II.: Chicago, NEP ElcIms. .... ... . .. .• .... 312-825-8400 
R. . 'Elk Grove, AM EIc1rns. ................ 312-449-1996 
IL Northbrook, Classic Camps. Supp. Inc. 

.. ............. :'" ................... " 312-272-9650 
IN Indianapolis, Classic Comps. .......... 317-872-4777 
IN lridiailapotis, AM Electronics .......... 317-291-7110 
IA Arlington Hgts., Aeptron EIctms. ..•..•. 312-593-7070 
MA Burlington, TLC EIctms. ......... 617-273-0140/0141 
MA Hopkinton, Interface EIcIms. Corp. .... 617-435-6858 
MA Middleboro, Glynn ElcIms. ............ 617-947-4282 
MA Westford, Electronic's Specialties ..... 617-468'8495 
MI Grand Rapids, AM EIctms. ............ 616-531-9300 
MI lavOnia, Aep1ron ..................... 313-525-2700 
MN HopkIns, Joel Co. ..................... 612-935-8202· 
NH Salem,GIyM EIctms. ................. 803-89(Nl313 
NJ Clifton, J-Mar EIcIms., Inc. ............ 201-772-6400 
NM Albuquerque, Belllnd- ... .... ... .. .... 505-292·2700 
NY Glen Cove, JecqUes Eberl Assocs. ... 518'671-6123 
NY Rochester, Mesli"" E,Ictms. .,......... 718-548'5373 
NY Ronkonkoma, Prime Comps. .......... 518'737-1730 
NC Greensboro, Hammond Bctms. Inc. .• 919-275-6391 
OH Worthington; Aep1ron ................. 614-436-6675 
OR Lake Oswego, Bellinds. .............. 503-241-411&, 
OR Lake Oswego, Moore EIctrns. ....••••. 503-684-3100, 
PA Exton, VSH .... ,...................... 215-363-2250 
PA Philadelphia, Philadelphia Elctms. ..... 215-568-7400 
PA York, e.C.L .......... : ................. 717-846-5334 
SC Greenville, Hammond Elclrns. Inc. ...• 803-233-4121 
TX Austin, Cep1roni9s, Inc. ....... ... .. . ... 512-0459-4328 
TX Austin, Kent Elctms. .. .. . .. .. .. .. • .... 512-834-1900 
TX Dallas, Cap\ronics, Inc. ................ 214-34G-3592 
TX Fort Worth, Palco Supp. Co. .......... 817-429-6596 
TX Houston, Kent Elctms. .... , ........... 713-78G-7770 
TX Aichardson, Jac;o EIctms. ............. 214-235-9575 
TX Richardson, Kent ElcIms. ............. 214-669-2600 
WA Bellevue, Bellinds. • .. .. .. .. .. .. ... ... l/O6-747-1515 
WI NIiW Berin, Classic Comps. SupP., Inc. .' 

................ , ....................... 414-786'5300 
WI New Berlin, NEP Elctms. .............. 414-785-9100 

. WI New BerOn, AM Eictms. ...............4'+784-4420 
Can Poin\e Claire, Future EIc1rns. .......... 51,4-694-77W 
Can Willowdale, EIecI!oSonic, Inc. ........ 416'494-1616 

UNrTEo DETECTOR TECH.' 12525 Chadron Ave., 
Hawthome,CA90250, Tel: 213-978-0516, Telex: 18-2458; 
FSC No.: 50486; EmpI:: 200; SI8. Mgt" Michael Feeney 

UNITED ELEC .. CONTRoLs. B5 School si., Watertown, 
MA 02172, Tel: 617-WA8-1OOO, Telex: 92 2445; EmpL: 420; 
Dist. Mgt" Jim Dever 

UNITED FOAM PlASTICS, 172 e. Main St, GeorgetOwn, 
MA 01833, Tel: 61;:-352-2200, TWX: 71G-347-lXl15; FSC 
No.: 55900; Empl: 163 

.... , ... ; ............... " ........................ Ao19$1 

UNITED SOLDER WRAP INC. 260B Elec1ronic La. Ste 
509, Dallas, TX 75220, Tel: 214-35G-4978, Telex: 79-1535; 
EmpL: SO; SI8. Mgr" Perry L Gross 

UNITED STATES CRYSTAL CORP .. 3605 McCart St, 
Fort Worth, TX 76110, Tel: 817-921-3014, TWX: 91G-693-
4084; FSC No.: 52847;EmpL: 75; S/s.Mgr"JanHenderSOn 

UNITED STAtes SOFTWARE CORP. 5470 N.W. 
Innisbrook PIece,'Por1Iand, OR 97229, Tel:' 503-845-5043, 
TWX: 49113875 U S SOFTWARE; SI8. Mgt: QoriaId L 
Dunstan 

UNITED.sTATES TESllNG CO.: INc. 14,15 Park Ave., 
Hoboken, NJ '07030, Tel: 800-631-3096, 201-7~-24OO, 
Tel<!lC 126493, TWX: 219504; FSC No.: 93282; SI8.Mgt: 
A. 00n0Ilu8 . 

UNITED' TECHNOlOOIES AUTOMOTIVE, 1230 
Sabine St, Huntington, IN. 46750, Tel: 219-358'2700, 
Telex: .23-2461; TWX: 81().332-1519; EmpL: 485; SIs. 
Mgt" A. Michael Gibson 

UNITED WIRE & CABLE, 425 Shrewsbury St, Worcester, 
MA 01604, Tel: 617-757-3872, TWX: 7HI-340-o635; FSC 
No.: 51346; EmpL: 10; SIs. Mgr" T. P.Andrews 

UNIT INDS.I140 E. Valencia Dr., Fullerton, CA 92631, Tel: 
714-871-4161; EmpL: 40 

UNITRACKDlv., Calabro Inds., Inc., GOshen Corp. 
f'k. P.o. Box 1927, 1372 Enterprise Dr. West Chester, PA 
19380, Tel: 215-692-oBOO, TWX: 510-663-0000; EmpL: 25 
.................... ' ................... , ..... " .. Col094 

Local Sales Offices & Reps 
P;z Phoenix, Finn-Pat Co. ................. 602-954-0301 
CA Agoura, Robert A Borden ............. 818-991-1940 
CA San Jose, Auby sis. ................... 408'224-0881 
CO Aurora, D8ll1ron Co. .......... :........ 303-373-0300 
FL Coral Springs, HA, Inc. •.•..•• , .•.• ". 305-752-75.20 
GA Allanta, Magaro & Assocs. ............ 404-451-8862 
IL Des Plaines, Linqoln, Hodges & AssQcs. 

....................................... 312-297~10 
IN Ft Wayne, Ak1ron Corp. .. ' ............. 219-747-3650 
MA Northboro, Henik Assocs. ............. 617-393·3127 
MI Kentwood, CA G_ Co. .............. 616-534-9449 
MN St. Paul, Countrymen Assocs. ........ 1 612-645-9151 
MO BlueSprings,Chesco ., ............... 816-229-1404 
.NJ CDntOn, ChurchiH AsSocs. ............. 201-735-:8971 
NY Larchrnon~ Hingston Walsh Assocs., Inc. 

........................................ 914-834-5781. 
NY Syracuse, Lei1ard Co. ................. 315-479-9191 
(JH Aki'on, Augnat Assocs. ................ 216-273-1211 
PANorristown, Alvce January ............ 215-631-1414 
TX Wylie, Air Quip/Robleyco .. "......... 214-442-3573 
MD Tlmmonium, Eastern cOmps. ......•.. 301,561-5811 
Can Guelph, 0nL, Hammond ~ Co., Lid. 

..................................... ,. 519-822-2860 

L.oce/ DistributolS 
CA Cerritos, EI-Com ... ; '.'" . ; ............ ,?13-404-2961 
CO Danver, Integrated EIctms. ...•..•. ,... 303-534-6121 
GA A1Ienta, trans Southern ........ : ...... 404-451-4425 
MA NortIiboro, Papi Supp. .... . .. .. .... ... 617-393-3127 
MA. Winchester, Aush Inds. .............. , 617-729-5800 
MI (Grand Rapids, s-F.EIcIm SUpp. Co. .. 616'459-0216 
NC Winston-Salem, Kirkman Elctrns. ...... 919-722-9131 
(JH' ~ Televox, Inc. ........ , ......... 513-294-4499 
OH Warren, Aem Elctrns. Supp. Co., Inc. .. 216-373-1300 
PA Erie, Aem Elctms. Supp. Co., Inc. ...•.. 814-453-5825 
TX Wylie, Air Quip/Robleyco ............. 214-442-3573 
can Guelph, Ont, Hammonds MIg. Co. Lid. . . 

....................................... 519-822-2960' 

UNITRODE CORP., 5 Forbes· Ad., Lexington, MA 02173, 
Tel: 617-861-6540, Telex: 95-1084, lWx: 71G-326-6509; 
Empl.: 2,000; Sis. Mgr" Frederick Myers; Dis!. Mgr" Joh" 
Flannery .....•..•...•.•..•.........•..•.. A.1697-1699 . 

Local Sales Offices & Reps 
AL Huntsville, Advanced Comp. MkIg. ..•. 205-881-5495 
P;z Phoenix, Compass MkIg. & sis., Inc. ..• 600-996;0635 
P;z Tucson, Compass.Mktg. & SIs. Inc. ... 602-293-1220 

,CA Irvine, Centaur Corp. .................. 714-261-2123 
CA San Diego, Centaur Corp. ............. 619-571-7871 
CA San Jose, UnRrodeCorp. : ... :........ 408'294-4210. 
CA Santa All!'- Unitr~ Corp. .......... : .. 714-261-1548 
CA Santa Clara, 12, Inc. .................... 408'988-3400 -
CA Tarzana,.Unitrode Corp. .............. 818-705-6085 
CA Woodland Hills, Centaur Corp ......... 818-704-1655 
CO Denver, Component Sis. Co. .......... 303-779-6060 
CO Lmleton, Un~ Corp. ............... 303-972-i!693 
CT Yalesville, Kanan Assocs. ............. 203-265-2404 
FL Clearwater, Dalmac Sis., Inc. .....•..•. 813-447-5192 
FL 0r1and0, Dalrnac Sis., Inc. ,............ 305-898'4688 
FL PaIf1lBay, Qelrnac Sis., Inc. ... ,....... 305-724-.8377 
FL Talmarac, Qelmac Sis., Inc. ........... 305-728'1330 
FL Tampa, Unijl'J)de Corp. ................ 813-932-5807 
IL Arlingion Heights, Unitl'J)de Corp. ..... 312-394'5240 
IL ·Bk Grove Village, Oasis SIs. COrp. •.•.. 312-64G-l 850 
IN Carrne~ Shamrock Assocs. ...... ;.... 317-848-5265 
It. Davenport, Aush & West Assocs. •...• 319-328'3091 
KS Olathe, Aush & West Assocs. ......... 913-764-2700 
MD Columbia, Uni1rpde Corp. .. •. .. ... .... 301-995-0994 
MD Severna Park, New Era Sis., Inc. , .. :.. 301-544-4100 
MA Maynard, Byine Assocs. .............. 617-897-3131 

812 Adc;t Dept EM to address to tell them you saw it in EEM. EEM 1985 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this. 
edition ofEEM 

GET . 
.............. ---...----------....... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a. matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. Bot, ·if you said "No;' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

-The EEM File System was invented over twenty- •. 
five. years ago to help people who specify, buy, 
or work with electronic products c;md equip
ment. It is upgraded ona constant basis to 
reflect the current state of the art. Irs easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, . 
what are you.going to do when there are multi
ple products in one catalog! Take Mallory for 
example. There are alll(lnds of products in the. 
Mallory Short Form Catalog. With the EEM File 
SYstem all you do is file the catalog under "M" 

for Mallory and refer to it on all of the croSs refer
ence cards that apply. 

Tt)ereare thousaiidsof EEM File Systems in every
ctayuse in engiJieeringand procurement 
offices all over the world, Shouldn't yoU be using 
this proven,system? 

The EEM File System is shipped In one neat pack
. age. The package contains everything you 

need fO set up your very own filing system. Best of 
.' all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the poStage and sales t<;lx.lf you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoicewUl accompany your 
System.' . 

Don't waste any more time. Geforganized now! 

'EEMFILE'SYSTEM, 
645 stewart ave., garden city, ny 11530 
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Manufacturers and Sales Offices Directory 
MA Needhmn, Kanan Assocs. . . . . . . . . . . .. 617-449-7400 
MA Wakefield, Unilrode Corp .•........•..• 617-245-3010 
MI Ballwin, Rush & Wesl Assocs ......•.. 314-394-7271 
MI Grand Rapids, Millimore SIs., Inc. . .... 619-942-9721 
MI Novi, Miltimore Sis, Inc. ............... 313-349-0260 
MN Eden Prairie, Aldridge Assocs. ........ 612-944-8433 
NJ Cedar Knolls, TAM., Inc. .............. 201-575-4390 
NM Albuquerque, Compass Mktg. & Sis, Inc. 

.. .. . . . . . . . . .. . . . . . . .. .. . . . . . . . . .. .. ... 506-888-0800 
NY Albany, Reagan/Compar Albany, Inc. 

· .. .. . . . .. . . . . . .. . . . . . . .. . .. . . . . . . . . ... 518-489-7408 
NY E. Northport, Unitrode Corp. ........... 516-368-0956 
NY Endwel~ Reagan/Compar Albany, Inc. 

......................... 607-754-8946,607-723-8743 
NY Fairport, Reagan/Compar Albany, Inc. 

....................................... 716-271-2230 
NY New Hartford, Reagan/Compar Alb8ny, Inc. 

· . . . .. . . . . . . . . . .. . . . . . . .. .. . . . . . . .. . ... 316-732-3775 
NY Soulh Hauppauge, TAM, Inc. .. .. .... 516-348-0800 
NC Raleigh, J & B SIs. .................... 919-87a.B800 
OH Cleveland, Baehr, Greenleaf & Assocs., Inc. 

....................................... 216-221-9030 
OH Columbus, Baehr, Greenleaf & Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .• 614-486-4046 
OH Dayton, Baehr, Greenleaf & Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . .. . . . . .. 513-439-0724 
OR Portland, Jas J. Backer Co. . ............ 503-297-874 
OR Salem, Jas J. Backer Co. ...... . . . . . .. 503-362-0717 
PA Erdenheim, Omni SIs. ................. 215-233-4600 
PA Evans City, Baehr, Greenleaf & Assocs., Inc. 

........................................ 412-776-2151 
TX Austin, Sundance SIs., Inc. ............ 512-339-6611 
TX Dallas, Sundance SIs., Inc. ............ 214-887-0592 
TX Dallas, UnnFOde Corp. ................ 214-231-8700 

• TX Houston, Sund.ance SiS., Inc. .......... 713-772-4988 
UT Sail Lake City, Componenl Sis., Inc. ... 801-288-8440 
WA Seattle, Jas J. Backer Co. . ....... '.' . .. 206-286-1300 
WI Brookfield, Oasis SIs. Corp. ...... .. ... 414-782-6660 
Can Concord, Ont, KaylFOnics, ltd. ... . . . .. 418-669-2262 
Can Kanala, Ont, Kaytronics, ltd .......... 613-592-6606 
Can Quebec. KaylFOnlcs, lid ......... , ..... 514-367-0101 
Can Surrey, Kaytronics, LId ............... 604-581-7611 

UNITRODE CORP., CapaCitor Div., 11494 Sorrento 
Valley Road, San Diego, CA 92121, Tel: 619-453-8020 

UNITRON INC., 10925 Miller Rd., Dept EE, Dallas, TX 
'75238, Tel: 214-340-8600, Telex: 882511; FSC No.: 6130; 
Empl.: 113; SIs. Mgr: R. L Beutel ........ 001895-1897 

Local Sales Offices & Reps 
CA Sunland, Unitron (Jim Crevier) ........ 818-352-7348 
GA Byron, Unitron (Joe Joiner) ...•.....•. 912-956-2866 

UNITRONIX CORP., 197 Meister Ave., Somerville, NJ 
08876, Tel: 201-231-9400, Telex: 833184; Empl: 35; Sis. 
Mgr: Frank Zimmer; Dis!. Mgr: Joseph Murawski 

UNIVERSAL AD-YU ELCTRNS., INC, 2517 E. Norwich 
SI., Milwaukee. WI 53207, Tel: 414-482-4100; FSC No.: 
90101; Empl.: 10 

UNIVERSAL CAPACITORS, See TRW/Capacitor 
Dlv. 

UNIVERSAL DATA SYSTEMS, INC., Motorola 
Information Systems Group, 5000 Bradford Dr., 
Hunlsville, Al 35806-1953, Tel: 206-837-8100, Telex: 
752602 UDS HTV; Empl.: 1; Sis. Mgr: John Jurenko; Dis!. 
Mgr: Tom Scott 

UNIVERSAL ELECTRONICS INC, 3475 A ViCtor St.,. 
Santa Clara, CA 95050; Tel: 408-970-0455, Telex: 
3719249 UNIVESAl; FSC No.: 94-2845455; Sis. Mgr: 
Paul Shieh . 

UNIVERSAL INSTRS, P.O. Box 825, Binghamton, NY 
13902, Tel: 607-776-1102, TWX: 510-252-1990; FSC No.: 
607-775-5272; Empl: 2200 

UNIVERSAL INSTRS. CORP., MECHANIZED 
ELCTRN. . ASSEMBLY (MEA) DIV., See 
Mechanized Elctm. Assembly Div, Universa 

UNIVERSAL MFG. CO., INC., 1168 Grove Sl, IrVington, 
NJ 07111, Tel: 201-374-9800, TWX: 710-995-4647; Empl: 
70; SIs. Mg" M. Mayer . 

UNIVERSAL SHIB..DING CORP., 20 W. Jefryn Blvd., 
Deer Park, NY 11729, Tel: 518-667.,7900, Telex: 221213 
TTCUR 

UNIVERSAL VOLTRONICS, 27 Radio Circle Dr, Mt 
Kisco, NY 10549, Tel: 914-241-1300, TWX: 710-571-2142; 
!=mpL: 135; SIs. Mgr: Bill Hemdon ............. Do1858 

Local Sales Offices & Reps 
CA Santa Clara, Sourcetronics .... . . . . . .. 408-998-8801 

, MA Wobum, Jenks Assocs. ............... 617-938-0488 
MN 'Minneapolis, R.I. SIs. ................. 612-866-3661 
NM Albuquerque, Fry Gates Co. .... . • . . .. 506-262-1525 
PA Audubon, Holmes Assocs. ............ 216-666-0636 

UNIVERSITY SOUND, P.O. Box 26105, OklahOma City, 
oK 73126, Tel: 405-354-5311, Telex: 748-510; SIs. Mgr: 
David Jetzke 

UNIVERSITY SOUND, Altee Corp, 1250 N. Red Gum St, 
, Anaheim, CA 92806, Tel: 714-832-7117, Telex: 655415; 

Empl: 200; Sis. Mgr: G. H. Rilling 

UPSYSTEMS, INC" 7801 E. Compton Blvd, Paramount, 
CA 90723, Tel: 213-634-0621, TWX: 91Q-346-7814; FSC 
No.: 3698; SIs. Mgr: Dick Williams ....•........ 001973 

URBAN ELCTRNS, P. O. Box 456, Dover, MA 02030, Tel: 
617-329-4068, TWX: 710-326-1579;'Empl: 50; SIs. Mgr: 
G.Urban 

U S CAPACITOR CORP, See U S Microtek 
Components . 

U.S. COMPONENTS. INC, Uniteeh PU:;., 35 Carlou9\> 
Rd, Bohemia, NY 11716, Tel: 516-589-8080; SIs. Mgr: Ii, 
Nalbantlan; Dis!. Mgr: H. Nalbantlan 

mDlmTAL 

U.s. OIGIT AL, 12371 Kensington Ad., los Alamros, CA 
90720, Tet: 213-594-0094 ...................... ~1829 

Local Distributo/S " 
Inti UK, Bedford, eoiItrOI Tranaducers, ltd 

USECO DIV, Litton Inds, 13536 Saticoy St, Van Nuys, CA 
91409, Tet: 818-786-9388, TWX: 910-496-1700; EmpI.: 
250 

U.S. INSTR. RENTALS. 2988 Campus Dr, San Mateo, CA 
94403, Tel: 416-572-6600, Telex:,34301 USIR SMT; Empl.: 
300; Dis!. Mgr: Randy Sleyer ............ 001322-1323 

Local Sales Offices & Reps 
AZ. Phoenix, U.S. Instr Rentals .....•..•... 602-257-1345 
CA Burbank, U.S.lnstr. Rentals ........... 213-849-5861 
CA San DIego. U.S.lnstr. Rentals ......... 619-231-3990 
CA San Maleo, US'lnstr. Renlals ......... 415-579-0911 
CA Santa Ana, U.s.lnstr. Rentals ......... 714.a41-9101 
CO Denver, U.S. Instr. Rentals ........ . . .• 303-790-0523 
CT Walertown, U.S. Instr Rentals . . . . . .. 1-800-526-7583 
Fl ,Orlando, U.s. Instr. Rentals .•........•. 306-352-0923 
GA Atlanta, U.s. Inslr Rentals .. ,......... .404-955-4473 
Il Arlington Hgts., U.S.lnstr. Renlals ..... 312-991-9770 
KS Kansas City, U.s. Instr Rentals ........ 913-677-0011 
MD Rockville, U.s. Instr. Rentals . . . . . . . . .. 301-258-9888 
MA Brookline, U.s.Instr. Rentals .......... 617-739-2255 
MI DelFOi~ U.s. Instr R\lntals ............. 313-493-1919 
MN Minneapolis, U.s.lnstr. Rentals ....... 612-881-3743 
MO St louis, u.s. Instr. Rentals ....•...... 314-454-0210 
NJ Edison, U.S.lnstr. Rentals ............. 201-4~1500 
NY Rochesler, US. tnst Rentals ... . . • . . . .. 800-831-5321 
OH Cincinnati, US. Instr. Rentals .......... 513-883-4446 
OK Cleveland, US tnstr. Rentals .......... 216-779-5155 
OHDayton, US Instr Rentals ............. 513-253-3824 
OK Oklahoma City, u.s. Instr. Rentals ..... 405-526-2859 
OK Tulsa, U.s.lnstr Rentals .............. 918-492-7333 
OR Portland, U.s. Inslr. Rentals ........... 800-227-5075 
PA Philadelphia, US. Instr ,Rentals ........ 215-752-3936 
PA pm-burg, U.s. Instr. Rentals ........... 412-922-1331 
TX Austin, USlnstr. Rentals .............. 512-441-7014 
Ti< Houston, US Instr Rentals , .... ,..... 713-923-2222 

UTICA 
TX Richardson, U.s. Instr. Rentals ........ 214-234-3392 
UT Salt Lake City, U.s. Instr. Rentals ...... 801-582-0116 
WA Redmond, U.s. Instr. Rentals .•........ 800-227-5075 

US MICROTEK COMPONENTS CORPORATION, 
11144 Penrose Sl, Sun Valley, CA 91352, Tel: 818-767; 
6770, TWX: 910-498-4998; FSC No.: 59942; Empl: 210; 
Sis. Mgr: Donald F. Hosmer 

U.s. SCIENTIFIC INSTRS. 61 North Beacon St, Boston, 
MA02134, Tel: 617-787-2411; Empl.: 50; SIs. Mgr: S. Eric 
Kendi 

u.s. TERMINALS, 7502 camargo Rd, Cincinnati, OH 
45243, Tel: 513-561-8145, TWX: 810-461-2290; FSC No.: 
12615; Sis. Mgr: GL S1epp ( 

• U.S. TO'fO FAN CORPORATION 

u.s. TOYO FAN CORP., 4915 Walnut Grove Ave., San 
GabrieL CA 91776, 'Tet: 818-287-5297, TWX: 910-589-
1540; EmpL: 20; Sis. Mgr: Bruce RockWell; Dist. Mgr: 
Bruce Rockwell .......................... C01680·1681 

Local Sales Offices & Reps 
Al Huntsville, Par Mktg. •................. 206-837-6534 
AZ Tempe, Dena EIcIm, SIs. .............. 602-224-1601 
CA San Diego, Noo Rep Tech Sis. ........ 619-483-4861 
CA San Gabrie~ U.S. Toyo Fan Corp. ..... 213-287-5297 
CA Santa Ctara,U.s. Toyo Fan Corp. ..... 408-964-2818 
CO Denver, Troy Sls.lWintronics ..... . . .. 303-934-2406 
Fl Clearwater, WMM Assocs. ............ 813-442-3913 
GA Marietta, Par Mktg. .................... 404-953-4166 
Il ' Elk Grove, Martec Assocs. ............. 312-956-8090 
KS DeSoto, Midtec Assocs. ............... 913-441-6565 
MA WestboFO, Tech. Mktg. Svcs. Co. ...... 617-386-6655 
MN Osseo, Gaflney SIs. Co ................ 612-426-5484 
MO Florissan~ Midtec Assocs. , ........... , 314-837-520,0 
NH Windham, Tech. Mklg. Svcs. Co. ...... 603-434-2716 
NJ Madison, Uvera-Polk Assocs .......... 201-377-3220 
NY Cooperstown, Fnzelle Assocs. ........ 807-547-9333 
NY Glen Head, liv""':'PoIk Assocs. ....... 516-759-9300 

u.s. TOYO FAN 
~ CORP 

, 
8 ns 

AUTHORIZED & STOCKING 
DISTRIBUTOR 

ALPHA 
DISTRIBUTOR 

CORP 

550 E. ROYALTON ROAD 

CLEVELAND, OHIO 44147 

PHONE 216/526~3716 
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UTI IN 
OH' Cleveland. G90tronIx .: ..• " .......... 216-526-2535 
oH Trotwood, Geotronix ............ , ...... 513-854'5939 
OR' Troutcll>le, Comtec ..................... 503-227-2111 
'PA Horsham, Dalbrook Corp. ............. 215-441-11380 n' RiChardson, Zonk Assocs.' ......... : .. '214-238-7651 
VolA BeIievue,'Comtec ..... ' ... : . . . . . . . . . . .. 20&-453-1.188 

. LocalDistriIJl.Jiors . 

AZ F'hoenix,Aero.Space Southwest ...... 602-861-i 785 
CA AnaI1eim. Pacesetter EIec. ............. 714-777-4711 

. ,CA Fiemont.'TetininaISis.torp. :.:: ....... 415-656-7722 
CA' San Jose, CypressEIctms. ............ 408-945-8400 
CA' Santa Ana. Pacesetter Elctms. ........ 714-557-7131 ' 

'CA, Torrance. Cypress Elctms. ....•........ 213-530-1900 
CA Tustlh;' Added Value Elctrns. Oistr. .... 714-730-5848 
CO Denver, WiritronlCs ............ : . . . . .. 303-934-2406 
FI. Longwood. Int8llec Comps. ........... 305-834-7777 
IL Elk Grove, Martec Assocs. ............ 312-956-8090 
MA Westboro. TMSC Elctrns. Supp. ....... 617-366-8462. 
NY las Vegas, I<iesub Corp. .............. 702-733-3888 
NJ CollirigsviOod. Index ...... . . . . .. . . . . . .6()9,429-4055 

· NY Elmsford, MuHimeterics ............... 914-347-3666 
NY Glen H$ad. Livera-Polk AssoCs. ....... 516-759-9300 

· OH Cleveland, Alpha Oistr. Corp. .......... 216-526-3716 
OR' BeavertOn. Hansen Elctms. .. ',' ...... '. 503-84;1-4455 
TX Dallas, Cypress Elctms. .. , .. .. .. .. .... 214-889-1435' 
TX Richardson. ZOO SIs. .................. 214-236-7651 
WA 'Kent Shahnon.Ltd. ..................... 206-763-0545 

USUS, INC, UCSD Pascal Sys. User's Society.P.e. 
Box 1148. La Jolla, CA 92038 

UTE MICROWAVE. 3500 Sunset Ave., Asbury P8J1<,NJ 
07712. Tel: 201-922-1009. Telex: 13-24/11; FSC No.: 
23261; Empl.>20. .' . 

Local Sales Offices & Reps 
AZ Mesa, PTl, Inc. .. ... : .. .. . .. .. .. . .. ... 602-892-9329 
CA. Goleta, Thorson·Co. . ................. 805-964-8751 
FL' Melbourne. EMS Assocs. ....... .. ..... 305-724-1027 
MA Wakefield, Nerern ..................... 617-245-4426 
NY Comrilacl<. Richman Sis. ................ Sl6-543-5532 
OH Dayton, Fred Ohmer Assocs. ......... 513-434-1454 
TX Dallas, Airep EIctms. .. . . . . . . . . . . . . . . . .. 214-349-4360 
VA Annandale, QT. Elctm. .~ ...... '. : ...... 703-941-4242 
EXP Fl, Boca Raton, Microwave IntI. Corp. 

............ -.... _ ........................ 305-391-7475 

UTICA TOOL CO •• INC .• Cameron Rd. P.o.. Box 1807. 
Orangeburg. SC29115; Tel: 803-534-7010 " 

UTI INSTRUMENTS CO.. 325 . N. Mathilda Ave., 
Sunnyvale. CA 94086. J eI: 408-738-3301: TWX: 910-339-
9546;. Empl.: 80; SIs. Mgr: .Jim Nicholson 

:.~. " 

ManufacturerS and SaleS' OfficeS· Ditktoty 
MA Needham, Cronin Etctms..1nc. .... : .... 617-449-sOoo 
NY Bohemia, Justin 'E1ctms.. .. .. • .. .. .... 516-589-4000 
NY Hlllippeuge. Fairmont EIctms. ......... 516-231-3313 
N¥ Hlllippauge, Jaco EIctms. ............. 800-645-5112 
NY ValIey,Streein.l & S elctrns:,lnc. :.: .. 516-561-2474 

VANGUARD ELCTRNS. CO .. 1480W, 178thSL,Gardena, 
CA 90248. Tel: 2.13-323-4100"TWX: 910-34IH067; FSC 
Il10., 03550; Empi.: 250; SIs. Mgr: T. A. Crawford; Dist. 
Mgr: T. A. Crawford . 

VANGUARP I'IELAYCOI'lP .. 225. Cortl.and $~ 
UndenhUl'l!l. NY 11757. Tel: 516-226-5000; SIs. Mgr: as: 
Gilman . 

VANN INSTRUMENTS. 1200 SchofieklLa" Farmington, 
NM 81401. Tel: 505-326-7557; SIs.Mgr: Michael·E. Vam 

VARIAN ASSOCS.lndl Equip. Grp .. 611.,.HaIIsen Way. 
Palo AHa. CA'94303.TeI: 415-493-4000. TWX: 910-373-
1731; Empl.:.l500 

VARIAN ASSOCS., Instr. Grp. 611 Hansen Way, Palo 
AHa. CA.94303. Tel: 415-493-4000, TWX: 910-373-1731 

@ 
varian 

VARIAN ASSOCIATES, INC .. Microwave Tube Div .. 
611 Hansen Way. ~alo AHo, CA 94303. Tel: 415-493-4000, 
Telex: 91()'373-1731; Empl: 16;000; SIs. Mgr: Oocn;nic 
Ruggieri . 

Local Sales Offices & Reps 
.CA Covina, Varian Electron Dvc. Grp ... : .. '213-967-3834 
At Huntsyille, Varian Electron Dvc. Grp. ". ~5-837-9225 
CA Palo AHo. Varian Assocs. Irnege Tu~ Div. 

........... , . .' .......................... 415-493-1800 
CA Palo Alto, VarianAssocs. Microwave.Tube Div. 

· ... : .. . . . .. .. . . . .. .. . .. . . . . .. .. . .... . . 4.15-493-4000 
CA Palo AHa. Varian Electron Dvc. Grp. ..• 415-424-640q 
CA San Carlos, Varian Assocs.. Electron Dve. Grp. 

.. , .............................. , ... ,: 415-592-1221 
·CA Santa .Clara, Varian AssOc, Solid State MicroWave Div. 

...•.... , ... : ... , .•..• ; ..........• ::': ... 408-988-1.331 
CA Santa Clara, Varian Electron Dve. GtP. 

· ................................ '. : .. .. 406-496-6273 

NY SyracuSe, Varian AssOcs. ........ ;.... 315-456-2810 
OH DayIo(l, VarianAssocs. ........... ; ... 513-258-3930 
PA Philadelphia, Varian Assocs. ........ :. 609-235-8800 
TX Dallas, Varian Assocs. , ........ : .... :.214-235-2385 . 
Can. Ottawa, Varian Assocs. ...... ,. J .... ,. 613-725-9285 

. I . • .' 

VARIAN DATA MACHINES, See Sparry Univac, Minj.: 
Camp. Opers. . ' '. '. . 

VARITRdNIX, See VL Electronics 

VARD, ·INC .. Electron Devices Div. 2203 W. Walnut SL, 
Garl9nd, TX 75040; Tel: 214-272-3561. TWX: 910-860-

'5093; FSC No:: 27777;Multiple; ErnpL: 250; SIs. Mgr: Lon 
Hodge 

VARC;» SEMICONDUCTOR, INC., 2800 W. Kingsley Dr .. 
Garland, TX 75046, Tel: 214-271-8511. TWX: 910-880-
5178; Empl.: 550; Sis. Mgr: Charlie Merz; Dis!. Mgr: Mike 
Hawkins' ......... :. . . . • . . . . . . . . . . . . . . . . . . . . . . . .. A.2095 

Local Sales Offices & Reps 
At Huntsville, Rep, Inc. ... : ............... 205-881-9270 
AZ ScoHsdaIe, SMS & A~ .. ).. . . . . . .. 602-996-0831 
CALos Angeles. Corcoran Assocs. ....... 213-823-4589 
CA "Sumyvale. W. W. Posey Co .... : ...... 408-746-0771 
CO Parker, Technology Mktg. Assocs. ..... 303-841,3435 
CT North Haven, Comp Rep Assocs. , .. ... 203-266-1145 
FL Qrfando, OBI! Mktg. Corp. .. .. : ....... 305-299-1000 
GA Ttlcker. Rep, Inc. ...................... 404-938-4358 
Il Northbrooil, O. Dolin Sales Co. .: ...... 312-496-6770 
IN Frankfort, e.S El8ctronic SIs. .. ' .. _ ...... 317-659-1874 
IA Cedar Rapids, O. Dolin Sis. Co. ., ..... 319-395-9094 
KS . Overland Park, Electri-Rep ............ 913-649-2168 
MO Towson, DG Representatives ....... L 301-583-1360 
MA Westwood, Camp Rep Assocs. ....... 617-329-3454 
MI Farmington. Arntech Reps. ............ 313-474-8300 
MN Minneapolis. Electric Comp. SIs... . .. •. 612-933-2594 
MQ st: Louis, Electri-Rep .... .. . .. . .. .... .. 314-876-8209 
NY Franklin Square, Cooper-Simon & Co. 

....... : ............. : . .. . . .. . . . .. . . ... 516-489-0404 
NY Hhaca, Bob Dean, Inc. . ............... 607-257-1111 
NC Charlotte, Rep. InC. .. . .. • .. .. .. .. .. ... 704-563-5554 
NC Raleigh, Rep. Inc. ..................... 919-851-3007 
OH Dayton. J. C. Hotstatter Co.' ........... 513-296-1010 
OH Medina, J. C. Hoistetter Co.: . .. . ...... 216-241-4880 

.oK Tulsa, Ammon & Rizos Co. . ..•..•... : 916-683-8788 
OR Hillsboro. Western Tech. Sis. ..•......• 503,640-4621 
PA Feasterville, Kl'Owies Assocs. ......... 2.15-322-7100 
PA . Hickory. J. C. HotsteHer Co ......... : .. 412-:356-2~ 
TN Jefferspn City. Rep, Ine. ........ : ...... 615-475-4105 
TX Austin, Ammon &"Rizos Co. ...........• 512-454-5131 
TX Dallas, Ammon & Rizos Co. ...... "_'" 214-844-5591 

UVP, INC .. 5100 Walnut Grove Ave., P.o.. Box 1501. San FL 
Gabriel. CA. 91778. Tel: 816-285-3123. Telex: ii88-461; GA 
Empl.: .1'00; . SIs. Mgr: Phil Cashen . I 

Clearwater, Varian Electron Dve. Grp. 
...... , ................................ 813-446-8513. 

Warner Robins, Varian Electron Dve. Grp. 

TX Houston, Ammon & Rizos Co. ., ...... 713-781-8240 
Ur' SaIl lake City. Technology Mklg. Assocs. 

....................................... 801-483-1009 
WA BelleVue, Vl(estern Tech. SIs. .......... 206-641-3900 · ........ : . . . .. . . . ... .. . .. .. .. .. . . . . . .. 912-922-2202 

VACO PRODS .. 1510 Skokie Blvd. Northbrook, Il 60062. IL . Pari< Ridge. Varian Electron Dvc. Grp. 
................. , ........ : .... '0" ..... 312-825-6686 

WA Spokane, Western Tech. SIs. •....... .'. 509-922-7600 
WI' Milwaukee, O. DoNn Sales Co. ..... . .. 414-482-1111 

Tel: 312-564-3300. TWX: 910-686-0658; EmpL: 250; SIs. IN 
Mgr: Fred.Greda· . Bioo"lington. Varian Electron Dvl!. Grp. Local Distributors 

VACTRONIC I.AB. EQUIj:>.. 65 Brightside Ave.,' E. 
Northport, NY .11731. Tel: Sl6-ANl-2660; Empl.: 25 

· .. . . . .. . .. ... .. . .. . . . . . . . .. . . .. .. .. ... 812-334-9900 
MO UnthiculTl; Varian I;lectron Dvc. Gill .. 301-850-5010 
PM Beverly. Varian Assocs., Beverly Div. .• 617-922-6000 
MA Burlington. Varian Electron Dvc. Grp. .. 617-272-8532 
NJ Cranford, Varian Electron Dvc. Grp. ... 201-276-9050 
NJ Moor"!'loWn. Varian Electron Dve. Grp. . ; 

..... !.. .. . .. .. .. . ... .. .. .. . . . . .. . .. ... 609-235-6800 

At Huntsville, Resistacap ............... .205-883-4270 
AZ Terppe. Anthem EIctms. •..•.......... 602-986-6600 

. AZ TerJll8,-BeIlInds. ; .............. '."'" 602-966-7600 
CA Chatsworth, Anthem .Elctrns. ",....... 816-700-1000 
CA Garden Grove. Bellinds. .............. 714-220-0681 
CA Gardena, Bellinds. ............ ,' ...... 213-515-1800 
CA' Hl!yward, Allied Elctrns. ................ 415-487-5250 

VALHALLA SCIEN"t:IFIC.99!i5 Mesa Ri;" Rd. S;", Die90: 
, CA 92126. Tel: 61!Hi57-5576, Telex: 181750 VAlHAllA 
~; EmpL: 75; Sis. Mgrc KerryClark 

Daytor), v8rian Electron Dvc. Grp ...... 513-25&:3930 
DallaS, Varian Electron Dvc. Grp. ....... 214-235-2385 
SaH.lake City. Varian EIMAC SaIl lake City 
· .................. ,' .................. : 801-972-5000 

OH 

VALIDYNE ENGRG. CORP •• 8626 Wilbu.r Ave.. TX 
Northridge, CA 91324. Tel: 816-886-2057. Telex: 65-1303; UT 
Empl.: 200; Sis. Mgr c Gerie Goodrich .......• ,. 0.1164 

VA Arlington. V8riaii'EIectron Dvc. Grp.' ... 703-522-8002 

CA San Diego. Anthem Elctrns. . .,......... 61.9-453-9005 
CA San Diego, Bellinds. ................... 61~266-1277 
CA San Jose. Anthem Eictrns. ...•...•.... 408-946-8000 
CA ~unnyvale. Bell Inds. .................. 408-734-8570 
CA Thousand Qaks,BelIinds. ............ 805-499-6821 

VALLEY ELECrRO~GNETICS COFIp .. p.o. Bo~ 55i: 
9'Y'!.tl!1lake, IL 60014. T ;'1: 815-459-3060, Telex: 72-2417 

VALt.EvEbECTRoMAGNETlCS, P.Q.Bo~ 131, ~ing 
Valley.IL61362. TeI:Sl5-684-2348; EmpL: 70; Sis. Mgt: 
T. Heldt 

VALOR ELECTRONICS, iNC .• 2950 Airway Ave .. SIdg..C: 
'5. Costa Mesa, CA 92626. Tel: 714-54()'9261.rwX: 910-
595-2480; FSC No.: 15003; SIs. Mgr c T. N. Kasabali . 

VALPEY-FISHER, 75 South St, Hopkinton. MA 01748. Tel<. 
, 617-435-6831, Telex: 94-8332; Empl: 160; SIs. Mgr.: 

Donald Elliott' 

VAL TEC, Sub. of U.S .. Philips, See ITT EleCtro-Optical 
· ProdUcts " 

VAMISTOR CORP.,. J 15 Industrial Pk. Sevierville .. TN 
37862, Tel: 615c453-OOQ1. Tele~:' 81()'570-4931;'Empl: 
49; SIs. Mgr: George Hebner; Disl. Mg;: GOOrge Hebner 
•........................... : ..•.................. A.l96? 

Local Distribuiors \ 
CA San Fernando. Palell Elctrns .• Inc. ..... 816-365-9841 
MO Timoniom. Zebra Elctms,. Inc. 

CA Tustin, Anthem EIctms. ............... 714-730-8000 
CO Denver. Integrated .........• :......... 303-292-6121 
CO Wheat Ridge, Bell Inds. .. ............. ,303-424-1985 
CT Cheshire. Time·EIctrns. ............... 203-271-3200 
CT Orange, Milgray ElctrhS. .............. 203-795-0711 
FL' Winterpark, Milgray Elctms. ....•...... 305-647-5747 

. GA AlIanta,Milgray Elctrils. ................ 404-393-9668 
IL Bensonville. Milgray Elctms, ......... , 312"350-0490 

@ 
yarian 

II. Chicago. Bellinds. ..................... 312-982-9210 

VARIAN CANAbA, INC_, Micro_ve DiV •• 45 Rllier IlEIgin, Allied Elctrns. ................... 3.12-6,97-8200 
DriIl8,'Georgetown, QN, Caneda t7G2J4, Tel: ~16-877' It. ·ElkGroveVillege.PioneerStd. ........ 312-437-9680 
0161, Telex: 069-7502. TWX: 610-492-264.1; 54. Mgr: IL Palatine, OHM Eictrns ... : ............... 312-359-5500 
George C.Plhak .; ........................ 001859-1862 Il Peoria, Klilus Radio ' .................. 309-691-4840 

IN Fort Wayne. Graham Elctrns. .......... 219-423-3422 
Local Distriqplors IN IndianapoHs, Graham Elctms .......... 317~8202 

At Hunts-Alle. Varian Assocs. ............. 2!>5-837-9225 . IN Indiaiiapolis, pioneer ........ , .. : ....... 317-649-7300 
CA Las Angeles. VarianASsocs. .......... 818-967-3834. IA CedarRapids.Deeco ........ , ........ 319-386-7~51 
CA Sacramento. Varian AssocS. ............ 916-331-5552 KS Overland Park, MilgrayEIctmS. ......... 913-236-8800 
CA San Francisco. Varian AssoCs. ........ 415-424-6400 MO Rockville. Milgray EIctms. ...' ...... ,... 301-468-6400 
fl ClearWater. Varian Assocs: ........... 813-446-8513 MA BilrHngton, Miigray Elctfns. ............ 617-272-1l8OO 
GA Warner Robins, Varian Assocs. ... ;... 912-922-2202 MA Woburn, Time Eiclrns. .........••..... 617-935-8080 
Il Chicago. VarianAssocs.. .............. 312-825-6686 ·MI uvoriia,'PIoneer .L .... ;: .......... , .. 313-525-1600 
IN Bloominglon,Varian ..... socs. , .......... 812-334-9900 MN Minnelonka,PicineerStd ........... ,.612-935-5444 
MO UrnthicUm. Varian "ssocs. .... : ....... 301-'850-501'0 MQ St Loui~ Time Eictms. : ......... : ..... 314'391-6444 
MA Boston, Varian Assocs. ............ .... 617-272-8532 NJ MarHon. Miigray Elctrns. ....... ' ..... :.. 609-963-5010 
NJ Cranford, Vairan Assocs.. ............... 201-276-9050 NM Albuquerque, Bellinds. ....•.. :.: ...•. 505-292-2700 

816 Add Dept EM' to.· address to tell them you saw it in EEM. Et:;"1985 



Manufacturers and Sales ,Offices Directory 
.NY Buffalo, Summ~ DistJs. ................ 716-887-2800 
NY Farmingdale, Milgray Elctrns .......... 516-391-3000 
NY Pittsford, Milgray Elctms. ..•........... 716-385-9330 
NY Rochester, Summit Distrs. ............ 716-334-8110 
NC Greensboro, Hanvnond Elctms. ....... 919-275-6391 
OH Cincinnati, Graham Elctrns. ........... 513-772-1661 
OH Cleveland, Milgray Elctrns ............. 216-447-1520 
OH Cleveland, Pioneer Sid ....•........... 216-587-3600 
OH Dayton, Pioneer Std .................. 513-236-9900 
OH Dayton, Stotts Friedman .............. 513-298-5555 
OK Tulsa, Altair ............................ 918-252-5781 
OR Lake Oswego, Bellinds. .............. 503-241-4115 
PA Pittsburgh, Pion_ Sid. ............... 412-782-2300 
SC Greenville, Hammond EIctms. ........ , 803-233-4121 
TN Memphis. Bluff City Elctrns. ........... 901-345-9500 
TX Dallas, Pioneer Sid. ................... 214-388-7360 
TX Fort Worth, Allied Elctms. ............. 817-336-5401 
TX tjouston, Altair Co. .................... 713-462-3029 
TX Richardson, Altair Co .................. 214-231-5166 
TX San Antonio, Sherman Elctms. ........ 512-224-1004 
lIT SaIl Lake ~y, Bellinds. ..•........... 801-972-6969 
lIT Salt Lake ~y, Standard Supp. ........ 801-488-3371 
WA Bellevue, Beilirids. ................... 206-747-1515 
WA Seattle, Priebe Elctms. .......•........ 206-821-4695 
WI Milwaukee, Marsh Elctms. ............ 414-475-8000 
WI Waukesha, Bellinds. ................. 414-547-8879 

VARTA BATTERIES, INC., 300 Executive Blvd, 
Elmsford. NY 10523, Tel: 914-592-2500, Telex: 996-546; 
Sis. Mgr; Dominick Isola ....................... 001442 

Local Sales Offices & Reps 
AL Huntsville, 20th Century Mktg. ........ 404-446-1999 
CA Norwalk, Ed Rivers Assocs. ........... 213-868-1471 
CO Denver, Moss Mktg. ........ .. ..... .... 303-455-7205 
FL Fern Park, EIR, Inc. . .. .. .. .. .. . .. . .... 305-660-9600 
KS Shawnee Mission, Microtronics ....... 913-262-1444 
MI Brighton, Elctronic Sources ........... 313-227-3598 
NY Glen Head, Uvera-Polk ............... 201-377-3239 
PA Broomall, TCA Assocs. .. . . . . . . . . . . . .. 215-353-2022 
WA Bellevue, Gene Stout Assocs. ...•..... 503-649-9074 
Can Mississauga, Ont, Nikon Power Battery Corp. 

Local Distributors 
CA La Mirada Energy Davices ......... .. 213-921 -8775 
CA San Diego, Tauber Elctms. ........... 619-274-7242 
CA Van Nuys, Nesco, Inc. ................. 818-781-0505 
GA Atlanta, Falcon Batteries .....•........ 404-953-3500 
IL Downers Grove, Telecommunications Oves. 

. . . . .. . . . .. . . .. .. . . .. .. . . . .. .. .. . . . . . .. 312-971 -3460 
IL Morton Grove, Power Pak ....... . . . .. 312-966-6000 
MA Sharon, Adoour .... : .................. 617-784-8123 
t,IJ Clifton, Engineered Assemblies ....... 201 -772-6400 
NY Commack, Brentronics ................ 5 16-499-5 155 
TX Stafford. Southwest ",Ictms. ........... 713-491-4900 

VECTOR CABLE CO., 555 Industrial Rd, Sugarland, TX 
77478, Tel: 713-240-9196 

VECTOR ELECTRONIC CO., INC" 12460 Gladstone 
Ave., Dept lOP, Box 4336, Sylmar, CA 91342, Tel: 818-365-
9661, TWX: 910-496-1539; FSC No.: 82893; Empl: 140; 
Sis. Mgr; F. L Hill ........... Col095, 1098, 1102-1103; 

001103-1104 

Local Distribuiors 
AL Huntsville, Mock Elctms. ........•..... 205-539-2401 
I\Z. Phoenix, Dalis Elctms. ................ 602-275-2626 
CA Buena Park, RPS, Inc. ................ 714-521-5230 
CA Canoga Pk., Sandy's Elec. Supp. ...... 818-346-8353 
CA Chatsworth, Priority I Elctrns. ......... 818-709-5464 
CA Inglewood, Newark Elctrns. Co. .. ..... 213-671-7066 
CA Mountain View, Abacus Elctms. Co. ... 415-961 -1500 
CA Oakland, Brill Elctms. ...........•..... 415-834-5888 
CA Palo AIIo, Zack Elctms. .. .. :...... .... 415-326-5432 
CA Pasadena, Dow Radio .. , ............. 213-793-1195 
CA Pasadena, Empire Elctrns. Distr. .. .... 213-661-2711 
CA RiverSide, Elctrn. Supp. ............... 714-787-9220 
CA San Diego, RPS Eletms. .............. 619-292-5811 
CA San Diego, Shanks & Wright .......... 619-239-0176 
CA San Francisco, Zack Elctrns. .......... 415-626-I 444 
CA San Jose, Quement Eletrns. .......... 408-998-5900 
CO Daniler, Electronic Parts'Ragon .•..... 303-744-3801 
CO Denver, Newark-Denver Eletm. Supp. 

. . . . . . . . . . .. . .. . . . . . . .. . . . .. . . . . . . . . ... 303-757-3351 
CT Wallingford, Sager Elec. ............... 203-265-4600 
FL Ft Lauderdale, Powel~Florida EIctms. 

FL Miami, Elctm. Equip. .. .............. .. 
GA Atlanla, Jack Spears Elctrns. ......... . 
IL Chicago, Newark Elctms. Corp. 

305-972-4300 
305-871 -3500 
404-237-4531 
312-638-4411 ' 

IL Elgin, Allied Elctm. Corp. .............. 312-697-8200 
IL Niles, Joseph EIctms. ................. 312-297-4200 
IL Palatine, Ohm/EIctms. ................ 312-359-5500 
IL Peoria, Klaus Radio .................. 309-691-4840 
IN IndianapoHs, Graham Elctrn. Supp. .... 317-634-6202 
MD , Banimore, A S I Eletms. ............... 301-265-5100 
MD Rockville, Capitol Radio Whlsrs. .. . . .. 301-881-2270 
MA Hingham, Sager EIec. Supp. .......... 617-749-6700 
MA Lynn, Land Eictm. Supp. .............. 617-592-2220 
MA Needham, Cronin Elctms. ............. 617-449-0500 
MA Norwood, Gerber Elctms. ............. 617-329-2400 
MI Ann Arbor, Wedemeyer Elctm. Supp. •. 313-665-6611 
MI Uvonia, AS Eletms. ................... 313-525-1 I 55 
MI Oak Park, Newark - Detroo Elctrns. ... 313-967-0600 
MN St Pau~ Gopher Eletrns. Co. .......... 612-483-3322 
MO St Louis, Olive Indl. Elctms. ........... 314-426-4500 
NE Lincoln, Scott Elctm. Supp. COIp. ...... 402-466-6221 
NJ Camden, General Radio Supp. ........ 609-964-8560 
NJ E. Hanover, State Elctrn. Parts Corp. .. 201-887-2550 
NJ Kenilworth, Federated·Purchaser ..... 201-272-0505 
NM Albuquerque, EIctrn. Parts Co. ........ 505-293-6161 
NY Buffalo, Summ~ Distrs. ................ 716-884-3450 
NY Hauppauge, BroadNne EIctrn. Dist .... 516-231-4100 
NY Hempstead, Davis EIctrns. ............ 516-463-9200 
NY Lynbrook, Peerless Radio Dist ......... 516-593-2121 
NY Rochester, Rochester Radio Supp. Co. 

. . . .. .. . . . . . .. .. . .. . .. .. .. . . . . .. . .. .. .. 716-454-7800 
NY Rochester, Simeona EIctms. .......... 716-326-3230 
NC Rateigh, Southeastern Elctms. ........ 919-828-2311 
OH Akron, Akron EIctms. Supp. ... . . . . . . .. 216-762-8818 
OH Cleveland, Pioneer/Cleveland ........ 216-587-3600 
OH Columbus, Hughes Peters Co. ........ 614-294-5351 
OH Dayton, Stotts Friedman Co. .......... 513-298-5555 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Beaverton, Almac Eletms. ............. 503-629-8090 
PA Drexel Hill, Kass Elctm. Distr. .. . . . . . .. 215-449-2300 
PA Philadelphia, Powell Elctrns. ....... . .. 215-365-1900 
PA Pittsburgh, CAM/RPC : ............... 412-782-3770 
TN Memphis, Bluff C~ Distrb. Co. ........ 901 -345-9500 
TX Dalles, Harrison Equip. ................ 214-239-2750 
TX Dalles, Whls. Elctm. Supp. • ..•..•.... : 214-624-3001 
TX Fort Worth, Allied Eletrns. ............. 817-336-5401 
TX Fort Worth, Whls. Eictm. Supp. ........ 817-336-0461 
TX Garland, Newark-Dallas Elctms. Corp. 

. . . . . . .. .. . . . . . .. .. . .. . .. . .. . . .. . . . . . .. 214-494-5911 
WA Seattle, Almac Elctms. ....•........... 206-643-9992 
WA Seattle, Radar Electric Co. ............ 206-262-2511 
WI Milwaukee, Marsh EIctms. .... . . . . . . .. 414-475-6000 
EXP CA. Los Angeles, Trans-World Trade ................ . 

213-476-8406 

VEQTROL., Division of Westinghouse Elec. Corp, 1 I 0 
Douglas Rd, Oldsmar, FL 33557, Tel: 813-855-4621, Telex: 
803784; Empl.: 120; Sis. Mgr; G, Uerman 

VECTRONICS MICROWAVE CORP. 276 Lincoln Blvd, 
Middlesex, NJ 08846, Tel: 201-356-2377, Telex: 8335sO~ 
FSC No.: 32846; Sis. Mgr; John G. Vogler 

VECTRON LABS., 166 Glover Ave., Norwalk, CT 06850, 
Tel: 203-653-4433, lWX: 71Q-466-3796; FSC No.: 27802; 
Empl.: 325; SIs. Mg,; L8rry Jawitz ....... A.1450-1454 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ............. BOo-327-Q653 
I\Z. Glendale, Fetty/Schoenduve .......... 602-241-9009 
CA EI Segundo, Fetty/Schoenduve ....... 213-322-4991 
CA Mountain View, Fetty/Schoenduve ... 415-962-8330' 
CA San Diego. Fetty/Schoenduve ........ 619-292-5136 
CO Parker, Techn'Mktg. Assocs. ......... 3Q3-B41-3435 
CT Cheshire, 'Meco ...................... : 800-225-3409 
FL Melbourne, Saber Assoes. ............ 800-432-6288 
FL Pensacola, Saber Assocs. . . . . . . . . . . .. 800-327-0853 
GA Norcross, Saber Assocs. . .......... c'.. 600-327-0853 
IL Bannockburn, Heth, Inc. ................ 312-295-6440 
IN Indianapolis, Ihrig Assocs. ............ 317-7113-7630 
KS OLATHE, C-Tron, Inc. ................. 913-829-0073 
AR Hot Springs, Automation Supp ......... 501-767-5444 
MA Reading Meco .................. : .... 617-944-6660 
MI Detroit R P. Urban Assocs. ........... 313-535-2355 
MI Grand Rapids, R P. Urban Assocs. ... 616-245-0511 
MN Bumsvllle, Allied Comp. Reps. ........ 612-435-7876 
KS Olathe, C-Tron .. .. .... .. .. .. .. .. .. ... 913-829-0073 

. NJ Woodcliff Lake, J. Freid & Assocs. .... 201-391-6792 
NM Albuquerque, J. SmHh & Assoos. ...... 505-265-3406 
NY Great Neck, F & F Metro ............... 516-482-4060 
NY Syracuse, Rep Tech .................. 315-437-2845 
NC Clayton, Saber Assocs. ............... BOo-327-0653 
OH Englewood, A. Nace Co. .......... .... 513-836-093 I 
OH Richfield, A. Nace Co .................. 216-659-7178 
PA AUison Park, A. Nace Co. ............. 412-487-121'7 
PA .Newtown Sq., SWR Assocs. .... .. . ... 215-356-6550 
TX Dall~ Texas Avionics ................ 214-363-8324 
lIT San Lake~, Techn. Mktg. Assocs. .. 801-483-1009 
VA Springlield, Tech-Reps ................ 703-569-6666 
WA Seattle, Datacom ...... .. .. .. .. .. .. ... 206-285-2525 
Can Montreal, Ont, Soquelec, Lid. 514-482-6427 
Can Nepean, Que., Soquelec, Ltd. .. ....... 613-226-1696 

VENUS 
VEECO INSTRS. INC. 370 San AIeso Ave., Sunnyvale, CA 

94088, Tel: 406-733-3700, TWX: 910-339-9263; EmpL: 95; 
SIs. Mgr; T. McKee 

VEECO INSTRUMENTS INC, Terminal Dr, Plainview, 
NY 11803, Tel: 516-349-8300; SIs. Mgr; Tony Carrozza 

VEEDER-ROOT, 70 Sargeant Sl, Hartford, CT 06102, Tel: 
203-527-7201, Telex: 9-9219; EmpL: 1200; SIs. Mgr; J. R. 
Garrison; Dist. Mgr; K. Boyle 

VEETRONIX, INC., Sub. Reach Electronics. Box 
480, Lexington, NE 68850, Tel: 306-324-4800; EmpL: 25; 
Sis. Mgr" Robert M Wallace .................... a.l703 

Local Sales Offices & Reps 
CA Arcedia, Van GoH & Assocs., Inc. ..... 213-445-9728 
CA San Jose, Ruby SIs. .................. 406-224-0881 

VEGA PRECISION LABS, 800 Follin La., Vienna, VA 
22180, Tel: 703-938-6300, Telex: 89-2521; Empl.: 350; 
Sis. Mgr; W. E. Kinsley 

~' 

VELONEX, 580 Robert Ave., Santa Clara, CA 95050, Tel: 
408-727-7370, Telex: .758562; EmpL: 60; SIs. Mgr; 
Customer Service ........ , ........ 001324-1325, 1383 

VELONEX. 580 Robert Ave., Santa Clara, CA 95050, Tel: 
408-727-7370, Telex: 758582; Empl.: 45 

VEMALINE PRODS. DIV, P.O. Box 6267, Providence, RI 
02840, Tel: 401-739-7600, Telex: 927573; FSC No.: 
08730; Empl.: 35; Sis. Mgr; Paul Vamvake1is; Dist. Mgr; 
Paul Vamvliketis . 

VENABLE, INDUSTRIES, INC" 3555 Lom~ Blvd, 
Torrance, CA 90505, Tel: 21 a.:539-2522, Telex: 752421; 
EmpL: 20; SIs. Mgr; Wayne H. Tuttle; Dist. Mgr;,Shelley 
Scott 

VENT-RAK DIV., P.O. Box 39100,lndianapolis, IN 46239-
9832, Tel: 317-897-7000, Telex: 27-2169; Empl.: 61; Sis. 
Mgr; Glenn Feast ........... ~ ............ C'I064-1065 

Local Sales Offices & Reps 
AZ Phoenix, Synder Eng. ................. 602-279-2010 
CA FUllertOn, Groh Assocs. ............... 714-736-7105 
CA Mountain View, G. C. Woempner Co. .. 415-964-5454 
Co Boulder, R. F. Mayo Assocs. .... . . . . .. 303-499-2155 
CT North HaVen, Coakley, Boyd & Abbett 

.. . .. .. .. .. . .. .. .. . .. . . . . . . ... . .. .. . . .. 203-461-2628 
FL MMIand, J. Krutek & Assocs. ........ .305-626-4837 
FL North Miami, J. Krutak & Assocs. ..... 305-941-6544 
IL Glencoe, Howard Benjamin Assocs. .. 312-835-0150 
IN Noblesville, Century Eletms. .......... 317-849-2026 
KS Shawnee Mission, Lowel~Kangas & Assocs. 

• .. ..................................... 913-631-3515 
MA Needham, Coakley, Boyd & Abbett .... 617-444-5470 
MO St Louis, Lowel~Kangas & Assocs. ... 314-821-4050 
NH Plaistow, Coakley, Boyd & Abbett ..... 6.17-444-5470 
NJ Mountainside, H. G. Richter ....... :... 201-233-4615 
NY Fayetteville, H. G. Richter ............. 315-637-6713 
OH Cleveland, Electronic Comp., Inc. ...... 216-261-4103 
OH Miamisburg, Electronic Comp, Inc. .... 513-868-3340 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0462 
PA DoytestOwn, Monteiro & Assocs. .... ~, 215-345-5655 
TX Austin, Advance Tech. SIs. .. : ......... 512-440-7677 
TX Dallas, Advance Tech. Sis. ............ 214-340-1300 
TX Houston, Advance Tech. Sis. ......... 713-440-3888 
WA Olympia, Bergford & Assocs. .......... 206-666-2001 
EXP IN, Indianapolis, General Devices Co. 

....... : ................................ 317-897-7000 

VENUS SCIENTIFIC, INC., 399 Sm~h St, Farmingdale, 
NY 11735, Tel: 516-293-4100, TWX: 510-224-8492; Empl.: 
450; Sis. Mgr; Mike Maletta ................... 00 1863 

Local Sales Offices & Reps 
I\Z. Scottsdale, Venus Scientific Inc ....... 602-991,9684 
MA Norwood, MPS Electronics Inc. . 617-769-8700 

EEM 1985 Add Dept. EM to address to tell them you saw it in EEM. 817 
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VERBAT Manufacturers and SaIe50ffices Directory' 

VERBATIM CORP. 323 Soquel W&/' Sunnyvale, CA 
94086, Tel: 408-245-4400, Telex: 94()-692, TWX: 910'339-
9381 i Empl.: 1800; Sis. Mgr: S.P. Cochran; D4lt. Mg,: Earl 
Liebich ! 

VERMONT AUTOMATION CO., INC. 18 Morse Dr., 
Essex Junction, VT .05452, Tel: 802-879-7571; Empl: 7; 
Sis. Mg': J. Littlefield ' 

VJ:RMONT PRECISION RESISTOR, Codeco Corp. of 

VE~NITRON PIEZOELECTRIC DIY., 232 Forbes Rd., 
, Bedford, OH 44146-5478, Tel: 216-232-8600, TWX: 810-

427"2274;Err1l1.: 120; . Sis. Mg': WlI"am K Dorn 
.......... , ....................................... A.1455 

,,008/ Sales Offices &..Reps 
CA. FullE¥lOn, GRU Assocs. ... : ... ,'!. ..... 714-736-0903 

VJ:RSALOGIC, 87070 DukhOjJar Ad, Eugene, OR 97402, 
Tel: 503-485-8S75 

EVmermopl:'" 8nt Box 1170, Stowe, VT 05672, Tel: 802-253-8567;, VERTEX INOS., INC., Vertel Div. P.O. Box ,1123, 23 Carol 
St, Clifton, NJ 07014, Tel: 201-472-1331. TWX: 710-989-
7021; EmpL: 85; SIs. Mg,: Ron Byer 

VERMONT. RESCH. CORP., Precision Pk., N. Springfield, 
VT05150, Tel: 802-886-2256, TWX: 710-363-6533; Empl.: 
175; Sis. Mgr: Richard Simmons 

VERNAY LABoRATORIES, INC. S. College St, Yellow 
Springs, OH 45387, Tel: 513-767-7261; Empl.: .600; Sis. 
Mg, : Alex la Pera 

6V"ERNrrECH: 
, D1V~SION 

VERNITECH, 300 Marcus Blvd"Door .PI<., NY 11729, Tel: 
516-586-5100, TWX: 510-227-6079; FSC No.: 30223; 
Empl.: 300; Sis. Mg,: S. Waxl ............... A.204B-2049; 

801011,1196-1197,1830-1831; 0.1991 

Local Sales Offices & Reps 
Al Huntsville, Re<nco .....•.............. 205-863-9260 
AZ Fountain Hills, Helbar Assocs. ....•.... 602-837-2464 
CA Glendale, Halbl!r Assocs .............. 213-246-8263 
CA San Mateo, Halbar Assocs. .....•..... 415-349-4700 
CO Parker;TechQ. Mktg. Assocs .......... 303-841-3435 
CT Cheshire, Selmark Assocs. ............ 203-272-8764 
Fl Orlando, E.P.M. Corp. . . . . . . . .. . . . . . . .. 305-425-6149 
GA Atlanta, Remco .•..................... 404-447-6931 
Il Glencoe, Howard Benjamin Assocs. .• 312-835-0150 
IA Cedar Rapids, Dytronlx .•.....•....... 319-371-8275 
MD Ballimore, RP. luce & Co. • ...... ,..... 301 ~ 752-8200 
MA Millis, Selmark AssoCs. ............... 617-376-2914 
MA Norwell, Bordewieck Eng. SIs. ......... 617-659-4915 
MN St Pau('·'ikeland Sis ................ :. 612-645-4747 
MO Bridgeton, Dytronix ................... 314-731-5799 
MO Independence, Dytronix ......... ,..... 816-373-6600 
NH Concord, Selmark Assocs. ......... :.. 603-623-5774 
NM Albuquerque, Technology Mktg. ...... 505-265-5661 
NY Endicotl. Tech-Mark .................. 607-741107473 
NY Melville, ComtrOnic Engrg. Sis. ........ 516-249-0505 
NY PittSford, Net Sis. Co. .................. 7.16-467-4538 
Nt Raleigh, Reinco ...................... 919-847-5079 
OH Daylon, George lessis ............... 513-294-1551 
OH Daylon, J. C. Hofstetter Co. ........... 513-296-1010 
oH Daylon, Rixan Assocs. ................ : 513-276-4216 
OH Medina, J. C. Hofstetter Co. ........... 216-~ 1-4880 
OR Beaverton, Halbar Assocs. ..........•. 503-22&:0451 
PA Philadelphia, R.P. luce & Co. ......... 215-864-8365 
TX sellaire, Seaton Corp. ................. 713-731-211"9 
TX Dallas, Seaton Corp. .................. 214-380-0414 
uT Sandy, TMA, Inc. :.: ................... 801-254-6410 
VA Powhatan, RP. luce & Co. ...... , . . .. 80,4-599-4804 
WA Redmond, Halbar Assocs. ... , : . . . . . .. 206-862-0990 
WA Seattle, G.M Gillette & Assocs. ....... 206-284-3344 
WA Vancouver, Halbar Assocs. ......... ; .. 20&:696-0170 

VERNITRON CORP., Control Comps. DiV.1601 
Pr!lCision Park La. San Diego, CA 92073, Tel: 619-428-
5581; TWX: 910-322-1862; FSC No.: 10112; Sis. Mg,: s. 
J. Redo .................................. a.1199-1202 

Loc~1 Sales Offices & Reps 
AZ Foilntain Hills, Halbar Assocs. ........ 802-837-2464 
CA Glandale, Halbar Assocs ..... : .... , ... 818-246-8283 
CA Santa Clara, Comtronics .............. 408-773-9800 
CT North Haven, Kitchen & Kutchin ,.. .... 203-239-0212 
Fl Orlando, Ml;ICI<ay Smith & Assocs. . .... 305-423-4353 
Il Glenco~, Howard Benjamin Assocs.' .. 312-835-0150 
MA Burlington, Kitchen & Kutchin ......... , 617-229-2860 
MN Minneapolis,SMC ................ " .. 612-545-3618 
NJ Cherry Hill, L"llsoo AsSocs. ... :....... 609-424-4670 
NJ Harrin9lon Pari<, Metro Tech. SIs. .. , .. 201-768-8495 
NY Falrport, NET Sis. i ........... .......... 716-467-4538 
NY Jericho, Metro Tech. sts: .............. 516-935-3330 
OH Daylon, Rixan Assocs. ................. 513-222'0011 
TX Dallas, Norcom, Inc. ............... ,.. 214-386-4868 
TX Houston, Norcom, Inc. .. ........ : .. ... 713-776-0392 
VA Fredericksburg. Vernitron ............. 703-752-4499 

VERNITRON ELEC. CoMPS., See Beau Prods. Div, 

I-oca/ Sales Offices & Reps , . 
Al' Huntsville, Eleclrn Mlgra AgIs. ........ 205-83G-4030 
CA Santa Ana, GaIHomia Elctm. Mktg. " " 714-835-2702 
Fl Melbourne, Reynolds & Assocs. ...... 305-259-7000 
Il Elk GRove Village, Quad Data, Inc. ... 312-228-1722 
KS Shawnee Mission, Panalek ...... . . . •. 913-362-3349 
NJ Haddonfield, G.L Williams .Assocs. .... 609-426-6060 
'NY New York. Daner Hayes, Inc. .......... ·201-889-4515 
TX Dallas, IBl Engrg. & SIs. . . . . . • .. . . . . .. 214-363-2921 
WA Seattle, SJI Corp ...................... 208-763-8981 
Can Lachine, Quebec; Elactrodesign ltd .. 514-836-4838 

VERTOX CO., 9252 Garden Grove. Blvd # 22, Garden 
Grove, CA 92644, Tel: 714-530-4541, Telex: 676401 TAB 
IRIN; FSC No.: 53888; Empl.: 12; Sis. Mg,: Steve Hacker; 
Dist. Mg,: Steve Hacker 

VESTA TECHNOLOGY, INC., 7100W. 44th Ave.Ste. 101, 
Wheat Ridge, CO 80033, Tel: 303-759-4986; Empl: 10 

VIABLE SYSTEMS INC. Box 438, Needham, MA 02192, 
Tel: 617-449-4570; EmpL: 15 

VIA WEST INC. 534 N. Stone Ave., Tucson, AZ 85705, Tel: 
602-623-5716, Telex: 165025; Empl: 25; Sis. Mg,: David 
C. Troupe 

VIBRAC, 1 Colu""bia Or. Amherst. NH 03031, Tel: 803-862-
6777, Telex: 312698 VIBRAC; EmpL: 50; Sis. Mg,: R. 
Searle 

VIBRA-METRICS. 1014 Sherman Ave., Hamden, CT 
, 06514,Tel: 203-288-6156, 1-800-352-2001, TWX: 710-
, 485-0169; EmpL: 25 ............................ a.1832 

Local Sales Offices & Reps 
CA long Beach;,Saber Enterprises ....... 213-595-5646 
CA Mountain View, Sabar Enterpri!leS .... 415-966-0427 
CA San Diego, Saber Enterprises ......... 619-271-1523 
CT North Haven, International Sis. ......•. 203-288-1638 
Fl Ft lauderdale, Elctrn Devices & Controls 

........................ ; .. : ........... 305-974-2500 
II, Chic;lQO, Comtel-Midwest ............. 312-539-4838 
IN Indianapolis, Comtel Corp. .; ...... ,.:. 317-253-1661 
IA Cedar Rapids, Comtel Corp ...... , ..... 319-371-9434 
KS, Shawnee Mission, Comtel CoIp. .I ..... 913-722-1030 
MI Southfield, Cointell~strs. ............. 313-356-2505 
MN Wayzata, Comtel,COrp. , .............. 612-476-1551 
MO St louis. Comtel Corp. ............... 314-426-5508 
NH Chester, Compline .................... 603-887-3515 
NJ Basking Ridge. Blejwas Assocs. ...... 201-221-1440 
NY BaldWinsville, Oshex AsSOCI<, Inc. ..... 315-835-6027 
NC Raleigh, lee-Carolinas ...... :......... 919-848-8818 
OH Cleveland, Comtellnstri .............. 216-442-8080 
OH Daylon, Comtellnstrs. ................ 513-298-7573 
OH HlHard, Comtellnstrs. ....... , .......... 614-876-8305 
PA Pittsburgh, Comterlnstrs. .. ........... '412-922-5720 
TN Knoxville, Macelnstr. Co .. : .. c ........ 615-936-3773 
TX Houston, Tachsas, Inc. ., .............. 713-578-3750 
UT West American Fork, Highland Tech. Mktg. 

. ,_ ............................... : ... 801-756-3744 
WI New Berlin, Cointel Corp. ............. 414-544-6042 
Can' Montrea~ Que., Predictive MIce. ....... 514-374-8720 
Can N. Vancouver, B.C. 'Interworld EIctrns. 

....................................... 604~984-4171 

VIBRATIONINSTRS. CO., 1614 Orangethorpe Way, 
Anaheim, CA 92801, Tel: 714-879-6085, Telex: 692433; 
F.SC No.: 32102; EmpL: 21; SIs: Mg,: L Rothberg , . 

VIBRo.METER CORP. l' Progress Rd, Billerica, MA 
d1822-5058, Tel: 617-6tl3-7600, Telex: 948145, TWX: 
710-320-1872; F.SC No.: 617-867-1944; Empl.: 50; Sis. 
Mg,: Carl Nicoline 

VICKERS INST" INC. Vickers Instruments, P.O. Box 99, 
Malden, MA 02148, tel: 617-324-0350, Telex: 9;19913; 
Empl.; 20; SIs. Mg,: PhiH Truckle 

VIClAN, 7373A Engineers Ad., &m Diego, CA 92138, 'Tel: 
'619-292-1411, TWX: 910-335-1264; FSC No.: 51959; 
Empl.: 250; Sis. Mgr: Bob Goodman 

VICOM SYSTEMS,INC. 2520 Junction Avenue, San Jose, 
CA 95134, Tel: 408-946-5660, Telex; 171-603; Empl: 85i 
Sis. Mgr: R P. LaJeunesse 

l 
VICON INDUSTRIEs; INC.. 525 BrOad Hollow Ad, 

Melville, NY 11747, Tel: 516-293-2200, Telex: 14458/; 
Empl.: 500; Sis. Mgr_' Ronald Klein 

VICTORJ;:EN, INC., Component Div., .10/01 
Woodland Ave. Cleveland, OH 44104, Tel: 216-795-8200, 
TWX: 810-421-8287 .......... : .......... A.1988-1971 

Laca/Sa/es Offices & Reps 
CA Santa Cruz, Breooa Cosla ............ 408-436-2110· 
Mil . Gaithersburg, Axis Elclrns. ............ 800-366-2815 
MA Boston, Com Serve, Inc ............... 617-662-3080 
OH Cleveland, Pruitt Energy Sources ..... 216-566-1545 
WA Edmonds, EDCO Sis. ................. 206-776-8922 
WA Edrnontpn, Edco SIs.·.. .. . .. ... .. .. .... 206-776-8922 

Local Distributors 
MD GaHhersburg, Axis' EIctms. ............ 800-366-2815 
MA' Boston, Corn Serve, Inc. .. .......... ,. 617-969-4905 
OH CkIl/eIand. Pruitt Energy Sources ..... 216-566-1545 
WA Edmonton, Edco SIs. Inc. ............. 206-776-8922 

VICTOR ELEC. WIRE' & CABLE. 618 Main St, W. 
, Warwicl!. RI 02893. Tel: 401-82H7oo, SAlES. 401,821-

7800, Telex: 952122, TWX: 710-382-1534; Empl:900; Sis. 
Mg,: E. M Colasanto 

VICTOR WIRE & CABLE. CORP~ 3601 Holdrege Ave. 
los Angeles, CA 90016, Tel: 213-870-9933; EmpL: 30 

VICTORY ENGRG. CORP. Victory Ad., Springfieki NJ 
07081, Tel: 201-379-5900, TWX: 710-983-4430; ·Empl.: 
300; SIs. Mgr: J. Bacek 

VIDAIRE ELECTRONICS MFG. CORP. P. O. Box 786, 
Freeport, NY 11520, Tel: 516-823-8696; Empl.: 20 

VIDCO, 8323 S.W. Cirrus Drive, Beaverton, OR 9700s, Tel: 
503-64/-1804; EmpL: 8; SIs. Mgr: Bradl9y Cohen 

,VIDEO, AUTOMATION SYSTEMS, Upper Shad Ad., 
Pound Ridge, NY 10576, Tel: 914-764-4613; EmpL: 5 

VIDEO LOGIC CORP. 597 No. Mathilda Ave., Sunnyvale, 
CA~, Tel: 408-245-8622, Telex: 35-7400 

VIDEO MONITORS, INC.,3633 N. While Ave. Eau Claire, 
WI 54703, Tel: 715-934-7785; Sis. Mg,: J. Carpentier 

VIOEX INC., 1105 NW Circle Blvd., Corvallis, OR 97330, Tel: 
503-758-0521, Telex: 469570 

VIKING CASES, 10480 Oak St N.E., 8t Petersburg, Fl 
33702, Tel: ,813-577-1216; SIs. Mg,:' Robert D: Stemler 

VIKING CONNECTORS, 21001 NordhoH St. P.O. Box 
2379, Chatsworth, CA 91311, Tel: 816-341-11330, TWX: 
910-494-2094; FSC No.: 05574; Empl: 500; Sls.Mgr: Bob 
Pioudre 

VIKING ELECTRONICS,Industriai St, Hudson, WI 54016, 
Tel: 715-386-8861; EmpJ:: 24; Sis. Mgr: Bill Wiese 

Viking Labs/Honeywell 

VIKING LABS/HONEYWELL, Operation of Test 
Instruments DiY. of Honeywell, Inc., 440 Bernardo 
Ave., Mountain View, CA 94043, Tel: 415-969-5500, TWX: 
910-379-6555; Empl.: 140; SIs. Mg,: Jack Eagan, Prod. 
Reliability; Dist. Mg': M. J. Marchman, Comp. Test 
.•..................•...............•.. a.1013; 0.1327 

. Local Sales Offices .& Reps 
CA irvine, Centaur CoiP. .................. 714-556-5420 
Fl Orlando, Donalo & Assocs. ' 
Fl Palm harbor, Donato & Assocs. 
Fl Tampa; Donato & Assocs. 
MD Baltimore, Stemlei Assocs. ... . . . . . . .. 301-944-8262 

VIU.ARREAL ELECTRONICS, Box ~ RD 2, South Ad., 
Millbrook; NY 12545, Tel: 914-677-3447 

V.I.P. INos. INC. 246 Knickerbocker Ave., Paterson, NJ 
07503, Tel: 201-345-58QO; Empl.: 30; Sis. Mg,: John M 
Sonatore 

818 Add D~pt. EM to address to ttll them you saw it in EEM. EEM 1~85 



- ----
Manufacturers and Sales Offices Directory 
VIRGINIA PANEL. 1400 New Hope Rd, Waynesboro, VA 

22980, Tel: 703-949-8376, TWX: 710-839-0406; Empl.: 
225; Sis. Mgr: Jeff Stowers 

VIRGINIA PLASTlCS,Co., P.O. Box 4577, Roanoke, VA 
24015-0577, Tel: 703-985-3811, TWX: 71f:}-870-0440; 
FSC No.: 59608; Empl: 120; Sis. Mgr: Charles Bo!W&e; 
Dist. Mgr: Carl Bump ...•.... Co1567-1569, 1909-1911 

Local Sales Offices ir. Reps 
AZ Tempe, General Comps. Grp. ......... 602-829-8124 
CA Granada Hills, caw Comps. .......... 213-368-4032 
CA San Jose, Pitts Sis. Assocs. ........... 408-252-6177 
CO Parker, Mlkro Sis. Co .................. 303-841-4131 
CT Middletown, Gerber Sis. ... • . . . . . . . . .. 204-348-3000 
FL Altamonte Springs, APM Assocs. . . . .. 305-869-8631 
FL Fllauderdale, APM Assocs. .......... 305-565-0056 
Fl Merrill Island, APM Assocs. ........... 305-453-4322 
FL Tampa. APM Assocs. ................. 813-868-2457 
GA Stone Mountain, H & H Mldg. ......... 404-296-9830 
Il Palatine, Ciaeson Assocs. . ............ 312-359-7230 
MD Silver Spring, Carwhhen Assocs. ...... 301-589-9040 
MA Monson, Gerber Sis ................ , .. 413-267-5051 
MA Waltham, Gerber Sis. ................. 617-89f:}-3334 
MN Minneapolis, Northstar Comps. ....... 612-553-1 BB8 
NJ Haworth, Kay Sis... .. .. .. .. .. .. .. .. ... 201-384-3261' 
NY Syracuse, Canavan-Scanlon Assocs. 

....................................... 315-437-1271 
OH Worthington, Roc Assocs.,lnc. ........ 614-885-1057 
PA Southampton, Campbell Assocs. ...... 215-322-6630 
TX Dallas, MGR EIctrns., Inc. .... • . . . . . . .. 214-238-5246 
TX EI Paso, EI Paso Eictm. Comps. ...... 919-593-8481 
TX Houston, AID Elctrns. .................. 713-955-6204 

Local Distributors 
MN Minneapolis, K & H Elctrn. Distrbg. .... 80c}-328-8515 

VIRTIS CO. Rte.2OB, Gardiner, NY 12525, Tel: 914-255-
5000, Telex: 926474; Empl: 92; 518. Mgr: J. D. Schmidt 

VISHAY 
••• to be precise 'R 

VISHAY RESISTIVE SYS. GRP .. 63 lincoln Hwy., 
Malvern, PA 19355, Tel: 215-644-1300, TWX: 51f:}-6B8-
8844; Empl: 500; Dist. Mgr: Iris Demeritt 
•• • •• • • , ; ••••••••••• 'c' •••• , ••• A.1972-1985, 2051-2053 

Local Sales Offices & Reps . . I 

Al Huntsville, REMCO ...... ,............ 205-533-3763 
AZ Phoenix, Howe & Howe .... .. .. .. .... 602-284-7971 
CA Cupertino, Vishay Resistive Sys. Grp. 

•............•........•................ 408-73f:}-1292 
OA Fullerton. Vishay Resistive Sys. Grp. .. 714-738-1581 
CO Englewood, Comps. Sis. Inc. .......... 303-779-8060 
CT Wallingford, Comp Rep Assocs. ....... 203-269-1145 
FL Altamonte Springs, Semtronic Assocs. 

.. , ......... : ... : .... ..... .. .. .. . ...... 305~1-8233 
FL Clearwater, Semtronic Assocs. ........ 813-461-4675 
FL Fllauderdale, Semtronic.Assocs. .... 305-731-2484 
GA Atlanta, REMCO ...................... 404-447-6937 
10 Boise, N. R. Schultz Co. ................ 206-377-8BB6 
IL Rolling Meadows, Eagle Tech. Sis. .... 312-991-0700 
IN Carmel, Shamrock EIctm. Sis. ......... 317-848-5265 
KS Shawnee Misson, Technical SIs. Assocs. 

.. . . . .. . .. .. . . .. . .. . .. . .. .. . .. . .. . . . ... 913-BB8-333O 
MDlutherville,J. A Dougherty SIs. Co. ... 301-321-7890 
MA Westwood, Comp Rep Assocs. ....... 617-329-3454 
MI Bloomfield Hills, Enco Mktg. .......... 313-642-0203 
MN Sl Paul, Proud Inds. .................. 612-646-9428 
MO Ferguson, Teqhnicel Sis. Assocs. ..... 314-725-5361 
NJ Flanders, K & R Engrg. SIs. Co. ....... 201-584-5235 
NM Albuquilrque, Compass Mktg. & SIs. .. 505-8BB-OBOO 
NY. E. Syracuse,l-Mar Assocs. ........... 315-437-7779 
NY Rochester,l-Mar AssocS. ............. 716-323-1000 
NC R8Jeigh, REMCO ......... ; ........... 919-847-5079 
OH Aurora, EMA,lnc ...................... 216-562-6104 
OH Centerville, EMA, Inc. ................. 513-433-2800 
01;1 Beaverton, N. R. Schultz Co. .•.....•... 503-843-1644 
PA Malvern, Vishay Resistive Sys. Grp. ." 215-644-1300 
TX Houston, Vishay Resistive Sys. Grp. .. 713-550-0568 
UT Salt lake Chy, Component Sis., Inc. ... 801-268-8440 
WA Bellevue, N. R. Schultz Co: . . . . . . . . • . .. 208-454-0300 
WI Brookfield, Oasis Sis. Corp. ........... 414-782-6880 
EXP Mayaguez. Comp Rep Assocs. .....• ' .. , 809-832-9529 

Local Distributors 
AZ Phoenix. TTl, Inc. ..................... 802-968-1616 
At. Tempe, Bellinds. ..................... 802-968-7800 

AZ Tempe, Shelley EIctms. ..... :......... 602-894-2058 
CA Chatsworth, Passive Comps., Inc. ..... 818-341-1745 
CA Chatsworth, Shelley Elctms., Inc. ...... 213-998-3333 
CA Irvine, Hi-Rei Elctrns. ................. 714-768-6656 
CA Los Alamhos, Semi-Dice, Inc. ......... 213-594-4831 
CA Sen Diego, Shelley Elctms., Inc. ....... 619-453-7133 
·CA San Fernando, Petel Elctrns., Inc. ..... 8111-365-9841 
CA San Jose, Shelley Eletms., Inc. ........ 408-942-9111 
CA San JOS\I. TTl, Inc. .............. :..... 408-943-9155 
CA Santa Clare, Semi-Dice, Inc. . . . . . . . . .. 408-980-9777 
CO Boulder, Shelley Elctrns., Inc. . . . . . . . .. 303-442-2718 
Fl Orlando, TTl, Inc. .. .. .. .. .. .. .. .. .. ... 305-859-1000 
Fl Tamp's, Impala Elctms., Inc ............. 813-885,4747, 

80f:}-237-7n7 
Fl Tampa. Shelley Elctrns. ............... 813-884-0946 
GA Norcross, TTl, Inc. ... .. .. . .. .. .. .. .... 404-662-0911 
10 Spirit lake, A-I Elctrns. ................ 208-623-3111 
Il Palatine, Ohm Elctms. ................ 312-359-5500 
MD Beltsville, RESCO/Washington ....... 301;937-9100 
MD Whhemarsh, RESCO/Ballimore ........ 301-529-0500, 

800-838-1242 
MA canton, Semi-Diee,lnc. ............... 617-621-0070 
MA Framingham, Cavalier Comps., Inc ..... 617-875-2000 
MA Woburn, TTl, Inc. ..................... 617-938-8800 
NJ Fairfield, CHps, Inc. ................... 201-882-0997 
NJ Flanders, VKR Svcs., Inc. .............. 201-584-5235, 

8OC}-631-9362 
NY Bohemia, Justin Eletms., Inc. .......... 516-589-4000 
NY Bohemia, Shelley EIctms. ............. 516-567-7751 
NY Bohemia, TTl, Inc. .. .' ................. 516-567-1500 
NY Farmingdale, Convnand Elctms. Corp. . 

.............. ; ........................ '518-293-1212 
NY Hauppauge, Mast Distrs., Inc. ......... 516-273-4422 
OH Cleveland, Specialized & Comps. SIs. 

.. . .. . . . . . . •. . . . .. . . . . . . . . . . . . . . .. .. . .. 216-484-0404 
OH Dayton, Micro Mil Div. .. .. .. .. . .. . .... 513-434-8231 
PA Royersford, Hybrid Service lab ....... 215-948-6880 
TX Carrollton, Ohm Elctrns. .. ............ , 214-62C}-2230 
TX Fort Worth, TTl, Inc .................... 817-831-0441 
TX Houston, Texas Comp., Inc. ........... 713-468-3882 
WA Kirkland, Priebe Elctms. ............ ; ... 206-821-4695 

VISHAY-MANN SYSTEM, See Vishay Resistive 
Systems Group . 

VlSHAY ANGSTROHM, 1 Precision Pl, Hagerstown, MD 
21740, Tel: 301-739-8722, TWX: 71 f:}-853-6834; FSC No.: 
17745; Empl.: 250; 518. Mgr: John Kinnaw; Dist. Mgr: Jeff 
Reed 

VISiONARy ELECTRONICS, 141 Parker Avenue, San 
Francisco, CA 94118, Tel: 415-751-8811 

VISION ENGRG., INC. 570 Danbury Ad, New Mifford, CT 
06776, Tel: 203-355-3776, Telex: 643769; Empl.: 15; Sis. 
Mgr: S. Phillips . 

VISTAR CORP., 13740 McCormick Dr. Tampa, FL 33625, 
Tel: 813-855-6611, Telex: 522434; Empl.: 20; 518. Mgr: 
Ron Rooks 

VISUAL COMMUNICATIONS CO., INC., P.O. Box· 
988, EI Segundo, CA 90245, Tel: 2+3-622-4727; EmpL: 9; 
518. Mgr: J. Savage ..................... a.1113-1115 

Local Seles Offices & Reps I 
Al Huntsville, Remco .................... ~05-553-37631 
AZ Phoenix. Bob Anderson Co. ........... 80'2-268-2070 I 
,CA Mountain View, Weslech SIs. ......... 415-98.1-1422 
CA San Diego, Harvey King, Inc. .......... 619-566-5252 
CA Torrance, Assoc Reps. ................ 213-328-8708 i 
FL Boca Raton, Beacon Elctrns. .......... 305-392-3500 I 
GA Atlanta, Remco ....................... 404-447-8931

1

' 

Il Elmhurst, Utronlx SIs. ................. 312-834. -11 00 
MA Sharon, Adcour ....................... 617-784-8123 
MI Jenison, R C. Nordstrom & Co .....•.. 616-457-5762 
MI lathrup Village, R C. Nordstrom & Co. 

MN EJ.;;;p;.;,jri~·~;;ri9i~·:::::::: ~:!:=I 
NY New York, Robert Sm~h Assocs. ..... 212-541-4885, 
NY PlaInview, Robert Smhh Assocs. ...... 51.6-681-31551 

(NC Raleigh, Remco ...................... 919-84. 7-5079

1

' 
OH Worthington, Dynel Co. .. .. . .. .. .. . ... 513-434-6467 
OK fulsa, J. B. Guenther ................. 918-587-3801 
Ofi Portland, Electronic Mktg. GIp. ........ 206-B62-Q962 
PA Pemdet, Rayco Sis. .................. 215-757_1899

1

' 

TX Austin, J. B. Guenther ................. 512-472-3825 
TX Dallas, J, B. Guenther ................. 214-691-8500 
TX Houston, J. B. Guenther .............. 713-974-0383 
VA Fairfax, Beacon No. ................... 703-591-1300 
VA Forest, Beacon North. ..... ... .. .. ..... 804-239-8486

1
' 

WA Redmond, EIctm. Mktg. GIp. • . . . . . . . .• 206-882-0062 
EXP CT, Utchliekl,lntrade ................. 203-567-5901, 

Local Distributors .' 1 
Al Huntsville, Component Dislr ........... 205-883-7501 
AZ Tempe, Anjon Entprs. ... :............. 6. 02-894-1332 
AR lillie Rock, Component Distr. ....•... .501-227-8278 

VIZTE 
CA Co$Ia Mese, Orange County Comps. 

...........................•........... 714-979-3597 
CA Los Angeles, Electric Swhch .......... 213-86C}-1310 
CA San Jose, Cypress Elctms. ............ 408-945-8400 
CA Torrance, WBC Electro Supp. ......... 213-328-6871 

,CO Englewood, Industrial Eletms. Inc. ..... 303-894-9444 . 
. Fl Fllauderdale, Component Distr. . .... 305-971-4950 
GA Norcross, Component Distrs. ......... 404-441-3320 
MA lynn, land Elctrn. Supp. .............. 617-592-2220 
MI Grand Rapids, S. F. Elctrns. Supp. ..... 616-459-0216 
MN New Brighton, Chris Elctm. Distr ....... 612-631-2847 
NJ Bellmawr, Midatlantic Eletms. ......... 609-931-5303 
NY Elmsford, Ancar Elctrn. Supp. ......... 914-592-7100 
NY Plainview, Plainview Elctms. .......... 516-249-6677 
NC Raleigh, Componant Distr. . . . . . . . . . . .. 919-834-9465 
OH Aurora, IPD ........................... 216-582-8113 
OH Centerville, IPD ....................... 513-435-2086 
TX Houston, Force Elctrns. ............... 713-772-8483 
TX Irving, Force Elctrns. .................. 214-438-5700 
VA Falls Church, Component Distr ........ 703-241-8227 
WA Redmond, Paccom ................... 206-883-9200 
EXP CT, lhchfield, Intrade ..•.............. 203-567-5901 

VISUAL INFO. INSTITUTE, Box 33, Xenia, OH 45385, Tel: 
513-376-4361, Telex: 501031 VIS INFO INST; FSC No.: 
27432; Empl.: 45 

Local Sales Offices & Reps 
CA San Diego, OAF Assocs. .............. 619-292-9431 
CA San Diego, Perspective Mees ......... 619-259-8000 
CA San Jose, Fox Marketing ............. 408-964-2221 
CO Bailey, Scientific Sys. .......... ,...... 303-838-4615 
MA CIemsIord, Meritron Corp. .............. 617-25f:}-1774 
NC High Point, EME, Inc. .... .. .. .. .. .. ... 919-869-3335 
VA Williamsburg, EME N,Inc . ............ 804-253-0171 

VITEK ELCTRNS., 4 Gladys Ct, Edson, NJ 08817, Tel: 
201-287-3200; Sis. Mgr: Joe Griffin 

VITRAMON NA, P. O. Box 544, Bridgeport CT 08601, Tel: 
203-268-8261, TWX: 71C}-45f:}-3B40; Empl: 606; 518. Mgr: 
Paul Davis; Dis/. Mgr: S. Judt 

VIZ TEST EQUIPMENT, Div. VIZ Mfg., 335 E Price Sl; 
Philadelphia, PA 19144, Tel: 215-844-2626, TWX: 71f:}-
67f:}-2626; Empl.: 430 .......................... 001864 

Local Sales Offices & Reps 
CA Laguna Hills, English/Darrico Sis. Assocs. 

. . . . . . . .. .. .. .. .. .. . . . .. . .. .. . .. . ... . .. 714-837-3801 
CA Sunnyvale, W. W. Posey .............. 408-746-0771 
CO Denver, Mountain Reps. ......... . . . .. 303-623-0972 
FL . Fllauderdale, Unlrep, Inc. ............ 305-587-7481 

. GA Roswel~ Henry W. Phillips Co. ..... , .. 404-992-3070 

\lIZ 
Counters Power Supplies 

. and VO!lll's 
Authorized Distributors 

" 

New and Used Electronic Test Equipment 
Sales • Service • Rental •. Leasing 

2141,8 Parthenia St., Canoga Park,CA 9130:4 .>(81B:) 998-6500 

CALL ~S TOll FREE 

1 ~800-732-3457 
IN CALIFORNIA TOll FREE 

1-800-272-4225 

Mode. WD-755 

EEM 1985 Add Dept.EM toacldress to ·tell them you saw it in EEM. 8119 



VIZTE 
IL Park Ridge. Bob Bums & Assocs. ....• 312-775-1233 
IN . ZionSVille, Midwtlst Reps. & Assocs. .. 317-844-4555, 

· MO Monrovia, K & 0 Sis. .;................ 301-865-5262 
· ,MA Milford, Jonel SIs. ................ ; .... 617-478-4650 
"MI Ferndale, Hilltronics ., ................. 313-398-5556 

MN White Bear L.ske, Yore Co. ..... , ...... 612-770-9760 
Me) Raytown, Marty Taraski Sis. Co. ...... 818-358-1442 
NJ FOIl Lee, me Sis. Corp. ............... 201-944-8340 
NY Grand Island,.L J. McTaggart Assocs. 

.............................. , .......... 718-173-9222' 
OH Cincinnati, John O. Olson Co. . ......... 51 a:.574-7711 
OR Portland, Joseph V. aeJusko ... ,...... 5Q3-222-4279 

· PA Phildelphia, InslrumentalionSpec: .... 215-742.()898 
PA Pi\tsIlu(gh, John O. Olson Co.' ......... 412-341-8391 
TX Dallas, Crockett SIs. Co. ,.............. 214-350-3377 

VL ELECTRONIcs. 2775 Glendower Ave., Los Angeles. 
CA 90027, Tel: 213-861-6883, Telex: 821554; FSC No.: 
95-3896380; EmpL: 6; SIs. Mg,: Christopher Siel1;' DIst. 
Mgr: Christopher Sieh .......................... 801117. 

Local Sales Offices & Reps 
CA Los Angeles, KT Elctms. .............. 714-432-8485 
CO Denver, Andale ....................... 303-6113-4331 
MA Framington, Bay Colony Reps ........ 617-620-,0607 

VLSI TECHNOLOGY, INC., 1101 McKey Dr. Sen Jose, CA 
95131, Tel: 408-942-1810. Telex: 278807; Empl.; 450; SIs, 
Mgr: Ronald C. Kasper 

VOICE IDENTIFICATION, Box 714, Somerville, NJ 08676, 
Tel: 201-528-3406; EmpI.: 7 

VOICE MACHINE COMMS. INC. KTI,I000 S. Grand 
Ave., SanlaAna, CA 92705, Tel: 714-54t-()454; SIs. Mgr: 
Rod Runge; DIst. Mgr: Rod Runge 

VOLmON SYSTEMS, P.O. Box 99628, San Diego,' CA 
92109, Tel: 619-27G-6800, Telax: 695241 COMEX SOG; 
,EmpL: 7 . 

VOLTAGE MULnpUERS; INC., 8711 W .. Rooseveft 
Ave., Visalia; CA 93291, Tel: 209-851-1402, Telex: 530484; 
FSC No.: 80211; ErnpL: 70; ,SIs. Mgr: ~en Haag 
: .... /. .......................................... A·2097 

- , 

VOLTAMPERE CORP. 146 Horton Ave., Lynbrook, NY 
11583, Tel: 518-687-9443; FSC No.: 84196; EmpL: 30; SIs. 
Mgr: Jaase Stitzer 

VOL TARC TUBES, 176 Unwood Ave. Fairfield, CT 06430, 
Tel: 203-255-2633, Telex: 96-4337; EmpL: 160; SIs. Mgt: 
Albert H. Katz 

VOLTE)(, 3480 Graet Neck Ad., I\miIyviIIe; NY 11701, Tel: 
516-642-2772; ErnjlI.: 55; SIs. Mgt: S. Vogel ... 0.1865 

,Local Sales Offices & Reps 
NJ . Oxford, MaDn Assocs. ......... ; .... :.. 201.:aa9-7398 

VOL TRONICS, West St" P.O. Box 476, E. Hanover, NJ 
07931!. Tel: 201-687-1~17, TWX: 710-988-8253;.FSC No.: 
.18736;Multipla; EmpL: 70; SIs. Mgt: Richard j. NEIwr1'W1 
Local Sales 0IfIcas ~ Reps , 

AL HuntSville, Baecon EIi:trtl$- ....... , .... '205-861-5031 
AZ Glendale, Fetty/Schoenc:kNe, too: ..... 602-241-9009 
AR LiItI8 ROck. Baecon E1ctms. ....... ,.. .501-224-5449 
CA EISegundo; Fetty/SchoendUve.Inc. .. 213-322-4991 
CA Mountain V_, Felly/Schoenduve, hie. . 

.................... ; ........ : ..... .. .. 415-962-8330 
9A Sen Diego. Felly/Schoenduve, Inc. ... 619-292-5136 ' 
CO Boulder, Herb Bass Assocs. ',' ~ ....... 303-530-7509 
FL Boca Raton, Baeoon Etctms. ..•....... 305-392-3500 
FL Clearwater, Baeoon EIctms. ........... 813-796-2378 
FL Maitland,Baacon E1ctms. .............. 3,05-647-3498 
FL MaIbourna,'I!4!8conE\i:ikns. .. , .......... 3&-724-6010 
GA Atlanta, B!Iecon ElctinS. ... : ...... ,.... ~258-9840 
1L PaIatine"R-TekGenlral; ... :::. L' .. .... 312-691-4404 
1A Cedar Rapids, HoWardR. BrowO S1s,c ..... , ......... .. 

, , 319-368-0635 
KS P8I1<er, S. W.WOIIai'd'Co. .. .. .. .. ...... 913-998-8552 
MD Ml AIry, Baeoon NorIh ................ 703-591-1300. 
MDRandaJIstown, Ba/ICQn Notth .......... 703-591-1300 
MA Malden,JKAaaocs. , .................. 617-321-2922 
MN St Pau~ Countryrl!llrl Assocs. ......... 612-645-9151 
Me) St Louis, Harold Abn!ma& Assocs. ••.. 314-569-0447 
NY Metville, RF EIctrTL Sis. Grp. ....... : _.. 51~ 
NY UtIca, a D. Hummel Co. ....... , ....... 315-736-7821 
NO RaIaIgh. Baacoil EIctms. .............. 919-187-0330' 

Manufacturers and Sales Offices· Directory 
OH Chesterland, K-T/OEPCO ............ 218-729-3586 
PA Newton Square, SWR Assocs. ....•... 215-353-6711 
PA Pittsburgh,K-TtDEPCO .............. 412-367·1011 

.TX Da,Uas, Talo Prod. Inc. ................. 214-644-6010 
UT Bounti\u~ Herb Bass ASsocs. .....•... 801-292-8991 
VA Fait18x, Beacon Notth ............. ~' ... 703-591-1300 
VA Foree( Beacon NOrth .................. 804-239-8486 

VOTAN, 4487 Technology Dr. Fremon~ CA 94s38,Tel: 415-
490-7800; SIs. Mgr: RoberlRusso' . 

VOYAGER TECHNOLOGIES, INC. 2250 Cabot BlVd. w. 
Bldg. 4OM, Langhorne, PA 19047; Tel:. 215-750-0270; 
Empl.: 15; $IS. Mgr: Roger J. Peirce 

VRN INTERNAnONAL, Div. Vemitron, 2801 72nd 
Sl N. Box 44000, St Petersburg, FL 33743, Tel:'813-347-
2181, Telex: 6815306, TWx: 31G-681-5306; FSC No.: 
84048; EmpL: 500; SIs. Mgr: R Fiel,der; DIst. Mgr: R 
Fielder ......................... A.2054-2055; 0.1056 

LDcal Sales Offices & Reps 
AZ Tempe, System SIs. of Az. . . . . . . . . . . .. 802-629-9338 
CA Alhambra, MW Riedel & Co. .......... 213-283-7694 
CA CatT1Jlb!II~ Kottmeier Assocs. .......... 408-371-6700 
CA Sen Diego, M.W. Riedel & Co. ......... 619-272-2359 
CO Englewood, Omega, Ltd. .............. 303-762-1921 
CT Stratford, Gerald Rosen Co. ........... 203-375-5456 
FL . Boca Raton, Lawrence Assocs. •...... 305-368-1373 
·FL Clearwater, Lawrence Assocs. .. : .. ". 813-584-6110 
1L 'Downers Grove. CircuH Sis. ........... 312-833-2242 
IN ,FOIl Wa>fM, Ro Whilasell & Assocs. .. 219-432-5591 
IN 1r1dianpolis, Ro WhHesell & Assocs. .. _ 317-359-9283 
IN Kokomo, Ro WhHesell & Assocs.; ..... 317-457-9127 
KS Merriam, MTS .. .. .. .. .. .. .. .. .. .. .... 913-236-6557 
KY Louisvnle, Ro Whilasell & Assocs. .. .• 502-426-7696 
MA Frarringham, Gerald Rosen Co. . ., .... 617-679-5505 
MI Grand Rapids, Ro WhHeseIl& Assocs. 

.. . .. .. .. . .. .. . .. .. . .. . .. .. . . .. ... . . ... 616-942-5420 
MI SOuthfield, Ro Whitesell & Assocs. .... 313-559-5454 
MI St Joseph, Ro Whitesell & AssOcs. ... 616-983-7337 
MN Minneapofos, PSI ...................... 612-944-8545 
NM Albuquefque, Sys. Sis. 01 Alb. ......... 505-881-6877 
NY Buffalo, QuelHy Comps. ............... 716-637-5430 
NY Graat Neck, Mos AsSocs. ............. 518-487-3966 
NY Manlius, 0uaIi1y C9mps. .............. 315-682-6885 
bH Cincinnati Ro WhHeseli 8. Assocs. ..•. 513-521-2290 
OH Cleveland, Ro Whiies8u & Assocs. .... 216-447-9020 
OH Columbus, Ro Whitesell & Assocs. . .. 614-868-9396 
OH Dayton, Ro Whitesell & Assocs. ....... 513-298-9546 
OK Broken Arrow, GenzeI Sis. ...... .,.... 918-258-8856 . 
PA' BroomaII,lOLowery ............. : ... 215-528-5170 
PA liummel$own. LD Lowary ............ 717-533-7095 
PA PHlsburg, Ro Whilasell & AssOcs. ..... 412-963-6161 
TX Dallas, TL Mktg. , ..... :, .............. ;!14-357-1752 
UT 'Saft Lake City, Omega, Ud ............. iIOl-277-8061 
VA Charlottesville, LD Lowery' •• , .•..• . ... 804-973-6672 
Can Rexdale, On!., SOurce EJac.. Ltd. .... ,,613-592-5392 

Local {)fsJrIbutors 
AR Little Rock, Cartton-Bates ..... _ .. .. ... 501-562-9100 
CA Gardena, Baillnels. ... .. .. .. .. .. .. .... 213-515-1800 
CA Manhattan Baach, Prima EIectiO Prods. ' 

: ...... : ............................... 213-772-1724 
CA Sen Femando, Petell I:Ie<l ..... ;....... 2t~5-9841 
CA Sen Jose, Cypress EIctms. ............ 4OIHi4s-94oo 
CA Sen Jose, Future .. .. .. .. .. .. .. .. .. ... 4Q8-945-91 00 
CA Sunnyvale, BelIIndS. .................. 408-734-6570 
CA Thou$ld Oaks, Bett IneIs. ............ 818-340-1940 
CO Denver, Denver-WintronlcS ........... 303-431-7161 
CO West MI_,FIiIur8 .. ; ........... '" 303-650-0123 
CT Danbury, Future .,:................... 203-743-9594 
CT ~ Cobra Comps. ............... 203-847-8442 
CT WalUngIord,Sager E1ctrL Supp. ........ 203-285-4800, 
FL Cl9arwaier, Future.. .................. 813-441-4771 
FL FlLauderdale, DIeIco .......... ,'...... 305-973-6700 

'FL Fl L.aud8rdaIe, NRC E1ctms. .. : ....... ~772-4500 
FL Orlando, nunc. ...................... 305-649-1000 
FL Tampa, ~ EIctms. ............... 813-685-4747 
GA Norcross, Ttl ...... ;.................. 404-882-0911 
L, AddisOn, Lectro Cornps. ........... ; .. 312-543-1880 
L Northbrook, ClassIc ................... 312-272-9850 
IN Indianapolis, Classic .................. 317-872-4777 
IA Cedar RapId$, Daeco ................. 319-365-7551 
ME Woburn. mine. ....................... 617-638-1!8oo 
MIl Columbia, FutUre .......... _ .. .. .. .... . 301-995'1222 , 
MD Rockville, M S Etctms. ................ 301-340-8400 
MA Framingham, NOW ................... 617-672-58.76 
MA Hingham, Sager E1ctrL Supp. .......... 617-749-6100 
MA Westboro,Future ......... _ ......... ,. 617-368-2400 

MI Farmington Hills, AdVent EIctrns. ... i:. 313-477-1850 
MN Minneapolis, Aero-Space .............. 612-684-4725 . 
MN Minneapolis, Marit Elctrns. ............ 612-546-5383 
Me St Louis, Olive .... .. .. .. .. .. .. .... ... 314-426'4500 
NJ Berlin, GCi ............................ 809-761H;767 
'NJ East Hanover, State Elctms. .. , ....... 201-887-2550 
NJ Mt Laure~ Future .................... ; 809-778-7600 
NJ New Brunswick, BrotherS.Elctms. ... '.. 201-238-2200 
NJ Whippany, Tonar Ind ................. (201-884-14QO 
NM Albuquerque, Sterling ................. 505-8!l4-1900 
NY 8oh9mfa, TTllne ..................... 516-5a7-1500 
NY E. Syracuse, Add Elclms.Corp. .. "'," 315-437-0300 
NY Farmingdale, Command EIcIrns. Corp. 

... , ................................. ,. 518-293-1212 
NY Farmingdale, Pride Elctrns. ........... ,516-293-4020 
NY Hauppauge, Fairmont Elac. S1s, ....... 518-231-3313 
NY Hauppauge, Jaco EIctrns. ............. 516-273-5500, 
NY Huntington Station, Sharbl!m Elclnis. 

... : ................................... 516-231-4300 
NY Liverpoo~ Future ............... : ..... 315-451-2371 
NY Rochester, Rochester Radio Supp. .... 718-454-7800 
NY ValleySIream,L&SEIctms.' .......... 518-561-2474 
NC Charlotte, E1ctms. MkI~ .......... : ..... 704'394-6195 

. NC Raleigh, Southeastern .. .. .. .. .. .. .... 919-828-2311 
OH Columbus,Elclrns.MkI~ .' .. i., ........ 614'299-4161 
OH Dayton, Ball Micro-Mil .... .. .. .. .. .... 513-434-8231 
cit< .Tulsa, RadIO .................. ,.' ..... : 918-587-9123 
PA Philadelphia, PliiladeIphia EIcIrns. •.... 215-568-7400 
PA Phi1ildelphia, TRW Elclm. Supp.. . . . . . .. 215-923-8230 
PA Reading, Barbey ...................... 215-376-74&1 
TX Fl Worth, TTlIne. ..................... 817-831-1)441 
TX Houston, Sterling ..................... 713-627-9800 
TX Rlchardson,Allair ..................... 214-231-5166 
UT Saft Lake CHy, Ball .... .. .. .. .. . .. .... 601-972-6969 
UT· SaIl Lake City, Future .................. 801-672-8489 
VA Charlottesville. VIrginia RacfIO ......... s04-298-4184 
WA Ballevue, future ...................... 206-681-6199 
WA Saattle. Robert E. Priebe Co.. .. .... :... 208-682-6242 
WI Milwaukee, Marsh Elctrris. ............ 414-475-8000 
WI Naw Berlin, ClassIC ............... ;... 414-786-5300 

VTM MICROWAVES, INC., 4975 w. 80 Ave., Westminster, 
CO 80030, Tel: 30&426-6868; ErnpL: 15 

V-TRON ELCTRNS. CORP.,10 Venus Way, , P.O. 'Box 
297'5, S. Attleboro, MA 02703, Tel: 617-761-9100; EmpL: 
250; Sis; Mgt: Richard E. French 

LOCal Sales. Offices & Reps 
CA Ct!nftos, Don Lumpkin & Assocs. .. , .. 213-402-4589 
CT WalRngtord, Com-Sale ........ :....... 203-269-7984 
FL JunHer, Southern EIcIrns. Sis. Corp. ... 305-744-0028 
MA Waltham, Com-SaIe .................. 617-690-0011 
NH Manchester, Com-Sale .. .. .. .. .. .. ... 803-668-1440 
NJ HawotIh, Kay Sis. Assocs. ............ 201-384-3261 
TX FOIl WOIIh, Diversified Comps. ........ 817-249-5818 
VA PotIsmoUth, FOB SIs. Corp. .. :........ 804-484-3162 

VlJ-OAT A. 7122 Convoy Ct, San DIego, CA 92,111, Tel: 619-
279-6572, TWX: 910-.335-1586; FSC No.: 34180; Empl.: 15 

. , 
- . 

WABAsH ELECTRICAL COMPONENTS GROUP, A 
Kearney-National Co. 1375 Swan Street, Huntington, 
IN 46750, Tel: 219-356-8300, TWX: ,810-333-1533; EmpL: 
1000 . 

WABASH RELAY & ELCTRNs;, First & Webster Sis., 
Wabash, IN 46992, Tet: 219-563-2,191, TWX: .810-290-
2722; Em/>I.: 250; SIs. Mgt: David L Snodgrass 
.......... _ ........................... .' ..... 801460·1461 

Local Sales Offices & Reps 
MIdtec AssOcs., Lid. 

AL HuirtsvHle, Hughes AssOcs., Inc. .....•. 205-533-9198 
'AZ FOUntain Hills, Halbar AssOcs., INc. ... 802-837-2484 
CA Glendale, HaIbar ...................... 818-248-8263 
CA Sen~,HaIbar :: ... _ .............. 415-349-4700 
CO Auro~ Mountain View MkIg. .. .. .. .. . 303-699-1 ~ 
DEMedroid, Comp. Consll ...... ;,~ ....... 609-654-5300 
FL AItam6nIe Springs, APM Assocs. .. : •• '305-869-6831 
FL Fl Lauderdale, APMAssocs. .. , .. " .. .-. 305-565-0056 
FL ') . Tampa, APM Aaaocs. .: ............... 81~2457 
GA Huntsville, lfUghes AssOcs., Inc. ....... 205-533-9108 
10 Redmon(( Halbar Assocs., Inc. ........ 206-682-0990 
II: Arington Hgts.. M. J. Petersen Assocs. 

- ..... ~ .............. : .................. 312'577-8200 
IN FOIl Wayne, MIS Sis. ................. 219-436-3023 
KS. OeSolo.MIdIec~ _ ...... _ ........ 913'441-6585 
MO Glen Burnie, Macrotech Assocs., Ltd. 

.. , ......... , ......... , ...... : .... :: ... 301-437-5586 
MA Andover, Crawtord Aaaocs. ... c ... : ... 617-470-2122 
MI NOvi, Lektron!CS ....................... 313-349-3304 
MN EcIna, PWC, Inc. .............. ~. , ... : .612-631-5999 
MS Huntsville, Hughes Assocs., ItIC. ....... 205-533-9108 
Me) Florissant, Mldtec Aaaocs. .. .. .. ...... 314-837-5200 
NV Sen Mateo, HaIbar AssOcs., INc. .... c·. 41,5-349-4700 
NJ Watchung. Dolan Aaaocs. .: ..... ;,,;:.201-753-2671 
.NM I=ountain Hills, Halbar AssOcs.,'Inc. :,.; .602-837-2484 
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Manufacturers and Sales Offices Directory 
NY Penfield, Upstate Comp. Sis. ......•... 716-381-6070 
NC Raleigh. Tingen Tech. Sis. . ...••...... 919-781-1100 
OH Dayton, KW Elctm. Sis. .•........•.... 513-890-2150 
OH Shaker Heights. KW EIctm Sis ....•... 216-491-9177 
OH Worthington, KW Elctrn SIs. •......... 814-888-0483 
OR Vancouver, Halbar Assocs., Inc. ......• 206-696-0170 
PA Medford, Camp. Cons"s. .........•.... 609-654-5300 
TX Dallas, Stevens SIs. Co ....•.•....•.•.. 214-350-2476 
VA Glen Burnie, Macrotech Assocs., Ltd. 

••.•...........•.......•......•...•...• 301-437-5588 
WA Redmond, Halbar Assocs., Inc. ...•.... 206-882-0990 
WA Vancouver, Halber Assocs., Inc. ....... 206-896-0170 

Local Distributors 
CA Fullerton, Pyramid Elctm. Supp ........ 714-773-0781 
CA Santa Clara, Pyramid Elctm. Supp ...•. 408-727-9810 
CT Wallingford, Cronin Elctrns.. Inc. ..•.... 203-265-3134 
FL Palm Bay, Action Elctrns., Inc. .......•. 305-725-4920 
IL Elk Grove Village, Nu-Way Eictm. Distrs. 

. . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . .. 800-323-7957 
MA Needham. Cronin Elctms., Inc. ..•..... 617-449-5000 
NH Salem, Cronin Elctms., Inc. .........•.. 603-896-4440 
WA Kent. Pyramid Elctrn. Supp., Inc ..•..... 206-872-5800 

WABER ELECTRIC, See SL Weber Electric. 

THE WADSWORTH ELEC. MFG. CO, INC., 20 W. 11th 
St.. Covington, KY 41012, Tel: 606-431-0900; SIs. Mgr: D. 
W.Phillips 

WAGNER ELECTRIC CORP., TunQ-Sol Div., 100 Misty 
Lane, Parsippany, NJ 07054, Tel: 201-386-9300 

WAGe CORP. 6657 N. Sidney PI., Milwaukee, WI 53209-
;1217, Tel: 414-352-1035, Telex: 260123; SIs. Mgr: 
Michael A Lane 

WAHL INSTRUMENTS, INC. 5750 Hannum Ave, Culver 
CiIy, CA 90230, Tel: 213-822-6144, TWX: 910-343-8867; 
Empl.:48 

WALDES KOHINOOR. 47-16 Austel PI., Long Island CiIy, 
NY 11101-4478, Tel: 718-392-3100, Telex: 126-829; 
Empl.: 450 

WALDOM ELCTRNS. 4301 W. 69th St, Dept EEM, 
. Chicago. IL 60629, Tel: 312-585-1212, Telex: 25-,4604; 
FSC No.: 92219; Empl: 143; SIs. Mgr: E. R. Beutler 

WALKER SCIENTIFIC, Rockdale St.. WorCester, MA 
01606, Tel: 617-852-3674, Telex: 92-0489; Empl: 83; SIs. 
Mgr: B. Langley 

WALL, A T, CO. 55 Service Ave., Warwick, RI 02886, Tel: 
401-739-0.740, TWX: 710-362-1535; Empl.: 75; Sis. Mgr: 
Carl Gibbs; Dist. Mgr: R. Huntsman 

WALL-ABLE MANUFACTURING CORP., 1800 N. 
Clybourn Ave., Chicago, IL 60614, Tel: 312-440-1000, 
Telex: 312288; Empl.: 150; SIs. Mgr: Dennis O'Brien 
.....................•..................... Co1570-1571 

Local Sales Offices & Reps 
IL Wheeling, AL&W Sis. Co ....... , ...... 312-541-9080 
NY Dobbs Ferry, L J. Valle, Inc ...........•. 914-693-5089 

WAU INDS. 2 Franklin, Lawrence, MA 01840, Tel: 617-686-
1287; Empl.: 55; Sis. Mgr: Mark P. Aiello 

WAU. LENK. Box 3349, Dept EEM-71, Kinston, NC 28501, 
Tel: 919-527-4186; Empl.:60; Sis. Mgr: Richard W. 
Cooper 

WALMOR DATA SYSTEMS,INC .. 300 E.lrvlng Park Rd, 
Wood Dale, IL 60190, Tel: 312-350-0625; Empl.: 10; Sis. 
Mgr: Wayne D. Pickette 

WAMCO, INC., 11555-A Coley River Cir., Fountain Valley, 
CA 92708, Tel: 714-545-5560, Telex: 678-459; SIs. Mgr: 
Gordon R. Calvert; Dis!. Mgr: Sheila A Sherman 

WARD LEONARD' ELEC., 31 South St.. MI. Vernon, NY 
10550, Tel: 914-864-1000, TWX: 710-562-0144; FSC No.: 
83743;15109; Empl: 450; Dist. Mgr: Barry Daly 
...................•.........•............. Ao1986-1987 

Local Sales Offices & Reps 
KY LouiSVille, Goldschmidt EIec. Sis.' ..... 502-241-0303 
MD Glim Burnie, Faion Lott & Co .......... 301-744-4611 
MA Framingham, KSA of New England ... 617-235-8940 
MN Edina, Hallock Co ..................... 612-835-7100 
NY Buffalo, Rudell-Merrifield Assoc. .. .... 716-634-4300 
OH Cincinnati, Goldschmidt EIec.·Sls ..... 513-641-1708 
OH Painesville, Ward Leonard ............ 216-951-2262 
OH Wesllake, Assoc. Elec. Comps. ........ 216-835-9960 
OK Tulsa, Hammond Elec ................. 918-582-4104 
OK Tulsa, Mac's EIec. .................... 918-583-3101 
OR Beaverton, Steve Bryan & Assoc. ..... 503-644-5729 

PA Han1son CiIy, RudeI~Merriflald Assoc . 
................... c ................... 412-327-0858 

PA Philadelphia, S. K MacDonald • . . . . . .• 215-545-1205 
TX Dallas, Ward Leonard ................. 214-458-8511 
WA Federal Way, Ward Leonard ......•... 206-941-8886 
WA Spokane, K & N EIec. Motors . • . . . . . .. 509-328-3260 
WI Appleton, Langstaclt .................. 414-733-3791 

Local Distributors 
CA Emeryville, Beck Elec. Supp. .......... 415-652-5865 
CA Sunnyvale, Independent EIec. ......... 408-732-7101 
CT E. Hartford, R & S Eictm. Distrs. ......• 203-528-9901 
CT Naugatuck, S.CR .Electric . .. .. ... .... 203-729-8274 
CT Norwalk, Park Dlstrs. .................. 203-853-2010 
NY Buffalo, CMH Indl SIs. ................ 716-884-5250 
NY BuHaIo, Glauber & Carpenter ......... 716-681-1234 
NY Rochester, Preferred Elec. Motors . • .. 716-342-5080 
OH Cleveland, Fordes Elec. & Control .•.. 216-229-4700 
OH Cleveland, Specialized Comp. Sis. .. .. 216-464-0405 
OH cOlumbus, Columbus Elctrn. .......... 614-294-4651 
OH DaytOn, Summit Inds. ................. 51.3-434-8192 
PA Philadelphia, Capitel EIctJI. Supp. ..•.. 215-225-7850 
WI Milwaukee, Hunt Co. .................. 414-383-1781 
WI Milwaukee, Tech. EIec. Co. ............ 414-353-4383 

WARREN COMMS, 101 Okner Pkwy. Livingston, NJ 
07039, Tel: 201-992-6200, Telex: 139-364, TWX: 710-994-
4852; Empl: 200; SIs. Mgr: William Vandertulip 

WARREN-KNIGHT INSTR. CO, Warren lnels., Inc. 
2045 Bennett Ad., Philadelphia, PA 19116, Tel: 215-464-
9300; Empl: 50; Sis. Mgr: Richard M. Marron . 

WAVETEK ROCKLAND SCI. 245 Livingston St.. 
Northvale, NJ 07647, Tel: 2()1-767-7100, TWX: 710-991-
9619; Empl.: 200; SIs. Mgr: Howard Siegerman. 

WASATCH HIGIi-VOLTAGE, P.O. Box 9027, Sail Lake 
CiIy, UT 84109, Tel: 801-265-9561; Empl: 9; Sis. Mgrc T. 
J. Bruzenak . 

WATERS MFG., Longfellow Ctr., Wayland, MA 01778, Tel: 
617-358-2777, Telex: 948441; FSC No.:. ;MuHiple; Empl.: 
125; Sis. Mgr: Ralph Pietro . 

WATKINS-JOHNSON CO.,3333 Hillview Ave. Palo Ano, 
CA 94304, Tel: 415-493-4141, Telex: 34-8415, TWX: 910-
373-1253; FSC No.: 14482; Empl: 2600 . 

WATKINS-JOHNSON CO, Stewart Div., 440 Mount 
Herman Road, Scotts Valley, CA 95060, Tel: 408-438-21 00 

WATT -GLOCK CORP., P.O. Bo. 697, Stratford, CT 06497, 
Tel: 203-378-2500; Empl.: 5; SIs. Mgr: M Dee 

WAVECOM, 9036 Winnetka Ave. Northridge, CA 91324, 
Tel: 818-882-3010, TWX: 910-493-2172; FSC No.: 28979; 
Empl:93 

WAVELlNE, Box 718, W. Caldwell, NJ 07006, Tel: 201-226-
9100, TWX: 71 0-734-4324; FSC No.: 00443; Empl: 95; Sis. 
Mgr: J. F. Harty 

WAVETEK 'NOIANA, INC. 5808 Churchman, Beech 
Grove, IN 46107, Tel: 317-787-3332, TWX: 810-341-3226; 
FSC No.: 34280; Empl: 900; SIs. Mgr: Dick Koerner 

WAVETEK ROCKLAND SCIENTIFIC, INC., 10 Volvo 
Dr., Rockleigh Indl. Pk, RockleiQh. NJ 07647, Tel: 201-767-
7900, TWX: 710-991-9852; Empl: 100 

WAVETEK CORPORATION, 9191 Towne Centre Drive, 
San Diego, CA 92122, Tel: 619-450-9971, TWX: 910-335-
2007; Empl: 1206; SIs. Mgr: Sam Lewis 

WAYNE KERR, INC., WKR. Ltd. 400 West Cummings 
Pk., Wobum, MA 01801, Tel: 617-936,8390, Telex: 
6817257 WKERR WOBN; SIs. Mg;c Ken Berquist 

WAYNE TRANSFORMER CO., INC., 99 Hazel St., 
Paterson, NJ 07503, Tel: 201-278-7674; SIs. Mgr: Fred 
Demauro ......•.....•.........•.......... Ao2340-2341 

WECKESSER CO. INC. 4444 W.lrving Park Rd., Chicago, 
IL 60641, Tel: 312-282-8626; Empl.: 90 

WEBER. 147 W.Cedan St.. Norwalk, CT 06854, Tel: 203-
866-8474 

WECO ELECTRICAL CONNECTORS, INC,.'Rt.ll, 
Mooers, NY 12958, Tel: 518-298-4810, Telex: 05-821840; 
EmpL: 15; SIs. Mgr: Heiner Kammann; Dist. Mgr: Heiner 
Kammann ......................... " ...... Co1572-1578 

WELLS 
Lixa/ Sales Offices & Reps 

CO Englewood, Protronics Grp. ........... 303-781-6050 
FL Coral Springs, HAl Elctrns. ............ 305-752-7520 
MI Brooklyn, Engineered Camps., Inc. .... 517-592-3236 
OH Cincinnat~ Engineered Comps, Inc. ... 513-471-2949 
OR Portland, SPS Elctms. .. . .. .. .. .. .. ... 503-297-11919 
WA Redmond, SPS Elctrns. ............... 206-323-4140 
Can Montreal, OC. WECO Elec. Connectors, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-457-3640 
Can Rexdale, Ont, WECO Elec. Connectors, Inc. 

................... " .................. 416-674-1064 

Local Distributors . 
CA Fullerton, lSI Mktg. Co. ................ 714-773-0411 
CA Sanla Clara, Glynn Elctms., Inc. •...... 408-748-1666 
CA Union City, Interwest Sys., Inc. ... . . . .. 415-489-1820 
CT Pawcatuck, Glynn Elctrns., Inc. ••...... 203-599-5373 
IL Carol Stream, Lectro Comps. ......... 312-690-0520 
MA Middleboro, Glynn Elctms., Inc. ........ 617-947-4262 
NH Salem, Glynn Elctrns., Inc. ........•... 603-893-8313 
NJ South River, Kon-Tac, Inc ............. 201-254-5100 
WA Seattle, H.D. Carnpvelle ..•......•..... 206-433-1900 
Can Concord, Ont., Ziereck, Ool ........... 416-669-1429 
Can Manitoba, Winnepeg, WES Elctrns. .... 204-832-1260 
Can Mississauga, Onl, Prelco Ltd. ......... 416-878-0401 
Can Montrea~ Que., Prelco Ltd. ............ 514-389-8051 
Can ~treal, Que, Taylor Ind. Controls ... 514-334-5900 

. Can Nepean, Ont, Prelco Ltd. .............. 613-726-1800 
Can Sl Laurent, Que. DEf. Taylec, Ltd. ...... 514-331-7460 
Can Sl Laurent Que., Taylor IndL Controls, Ltd. 

.. ......... , . .. .. .. .. . . . . .. . .. . . . . .. ... 514-334-5900 

WEED INSTR. CO, INC., 707 Jeffrey Way, P.O. Box 300, 
Round Rock, TX 78664-0300, Tel: 512-255-7043, Telex: 
776492; Empl: 110; SIs. Mgr: Frank OIner 

WEI CORP. 14055. Village Way, Santa Ana, CA 92705, Tel: 
714-834-9333, TWX: 910-5!j5-1709; FSC No.: 51272; 
Empl.: 50; SIs. Mgr: R. H. Thomason 

WEiDMULLER TERMINATIONS, 821 Southlake Blvd., 
Richmond, VA 23236, Tel: 604-794-2877, Telex: 828376; 
Empl.: 31; SIs. Mgr: James G. Dunn; Dis!. Mgr:Mort 
Gelland 

WEINSCHEL ENGRG., One Weinschel La, Gaithersburg, 
MD 20877, Tel: 301-948-3434, 800-838-2048, Telex: ITT 
440702, TWX: WU 89-9352; FSC No.: 93459; Empl.: 325; 
SIs. Mgr: Ron Bastien 

WELLMAN THERMAL SYS. 1 Progress Rd, Shelbyville, 
IN 46176, Tel: 317-396-4411, TWX: 810-260-2616; FSC 
No.:4S017; Empl:600; SIs. Mgr: E. W.Abel; Dist.Mgr:W. 
LMcNamee . 

WELLS ELCTRNS., 1701 5. Main St., South Bend, IN 
46613, Tel: 219-287-5941, Telex: 25-8325; FSC No.: 
219-287-0356; Empl: 200; Sis. Mgr: Michael Myers 
........................................... Co1580-1587 

Local Sales Offices & Reps 
AL Huntsville, Southeastern Mktg. .......• 205-882-1833 
JQ Scottsdale, Luscombe Engrg. Co. ..... 802-949-9333 
CA Los Angeles, EESCO ............... ,. 818-242-8823 
CA San Jose, Western Indl. Network ...... 408-559-8118 
CO Boulder, Luscombe Engrg. Co. ........ 303-772-3342 
CT Wethersfield, Com/Pal<, Inc. .......... 203-563-4784 
FL Lighthouse Point Jack Krutek & AssoC •. 

, .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. . .. .... 305-941-6544 
GA Atlanta, L & D,lnc. ..... , ............... 404-395-7079 
IL Glencoe, Howard Benjamin Assocs. Inc. 

• ............... < ...................... 312-835-0150 
IN Greenfield, France Entprs., Inc. ........ 317-462-8098 
MD Phoenix, Phoenix Elctm. Sis. .......... 301-628-2086 
MA Woburn, Com/Pal<, Inc. ............... 617-938-8580 
MI Brighton, Michigan Mktg. & SIs. .. . . . .. 313-229-6216 
MN MinneapoHs, RK Sis., Inc .............. 612-786-5713 
MO St. Louis, Replronics .................. 314-576-9816 
NJ Berkeley Heights, Cambridge Allen and Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-464-0203 
NJ Medlord, Componellt Consns. ......... 609-654-5300 
NY Syracuse, T-Squared Elctms. Co. Inc. 

· .. . . . .. . . . .. . . . .. . . . .. . . . . . . . .. .. . .. .. 315-483-8592 
NC Greensboro, L & D, Inc. ............... 919-292-3201 
OR Tigard, EI Tech, Inc. . ...... ".......... 503-684-3458 
TN Knoxville, L & D, Inc. .................. 615-573-6511 
TX EI Paso, EPEC, Inc. ................... 915-593-8481 
TX Irving, AID Elctms., Inc ................. 214-790-4761 
VA Centerville, Phoenix ElClms. Sis. , ..... 703-831-2924 
WA Bellevue, EI Tech, Inc. ................ 206-643-4330 
WI Colgate. Rep 1 & Assocs. ............. 414-628-4016 

Local Distributors 
JQ Tempe.'WaHronic Sis. ................. 602-967-1020 
CA Anaheim, A To Z Elctms., Inc .......... 714-634-3620 
CA San Jose, Cypress Elctrns., Inc. ....... 408-945-8400 
CO Wheat Ridge, Cypress Elctms.,lnc .... 303-431-2622 
FL Pompano Beach,Comps. South ...... 305-971-0350 
GA .Atlanta, Prehler Elctms ................ 404-447-5540 
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WE ilLS 
• IL Chicago, Seniconductor SJ)!iciIilists, Inc. 

.... ; ........................... : ...... 312-279-1005 
IN, Indi~lis, Graham Elctms. .... :.... 317-634-8202 
MD Galthetsburg. MS Elclms.,lncc .... :j ..... 301-921-.0200 
MA Mendon, Add Elctrn. Corp. ... ;... . ... .. '617-429-7945 
MI SQUIhfleId, LS.L Mktg. ......... '.:.: ....... 313-474-4400 
MN ·si. f'au~ GQpher Elctrns .. ;'.: , ... \ .... c.; 612-483-3322 
MO Kansas City, Sem~or SpeCiali'llSi Inc. 

...... ; .. : ..... ~ ........... , .............. 816-452-3960 
NH H8rnpstead. Aslruin Elctrns. ....•. _ . . .. ~03-329-5656 
NJ E!ellmavir, MId-AJJantic E~Corp. .. 609-931-5303 
NJ Rahway, RSA Elctrns. .. , .. " .. .. .. .... 201,381-8777 
NY ~t Syracuse, Add Elctrn. Corp., .. , ... 315-437-0300 
NY Farmingdale, Pride Elctrns....: ........ 516-293-4020 
NY Aonkonkonia, Prime COfI1lS- ...... :." 516-737-1730 
OH Columbus, Elctms. Mktg. Corp. .... .' ... 614-299-4161 
OR Tigard. Moore Elctrns:, Inc. ............ 503:684-3100 
~A Pittsburgh, Semiconductor Spacialists, InC. 

.............. < ......................... 412-963-7241 
TX Houston, Kent Elctms., Inc. ...........• 713-780-7770 
TX Richardson, I((enI Elctms • .Inc. ......... 214-669-26.0.0 
WI MilwaUkee, Marsh Elctrns. ............. 414-475-6000 

WEl TEl< INTL, INC:, 760.w. Coller St., SQuth Bend, IN 
46613, Tel: 219-232-5400, Telex: 23-3131; Ernpl.: 28; Sis. 
Mgr:. Tom Gersthoffer 

WESCO ELECTRICALCO!.2Dl MunSOn St., Greenfield. 
MA 01301, Te): 413-774'-4358; FSC No.: 12673; Ernpl.: 19.0; 
Sis. Mgr: James R. DeSanty .............. A'1198-1203 

Local Sales Off~ & RepS . 
CA Costa Mesa. EIectrc>:Mech Sis. Co. .,. '714-642-2390 

. CA La Jolla, SouthweSt Tech~ Sis. .. ...... 619-454-2034 
CA Santa Clara, Gagner-ToomeyAssocs. 

..... , :. . . .. .. . ....................... 408-244'22.00 
CT Milford, Cuming ASsoc. ...... . . . . . . . .. 203-878-3946 
Fl Fern Park, EIR InC. .: ... ,.............. 305-830-9600 
IL Addison, Banner Tecli. Sis. . ........... 312-279-607.0 
IN Columbus, J. H. Weaver Co. .. '.' .. . . .. 812-372-3625 
MA Framingham. Bengal Assoes. ......... 617-877-2639 
MA' Randolph, Bengal AssocS. ............ 617-961-4120 
MN~mington, ElectronicoSls. Agcy. .... 612-884-8291 
NJ Madison, Livera-Poik Assocs .......... 201-377-3220 
NY Glen Head, Livera-Polk Assocs. ....... 516-759-9300 
NC Raleigh, Leigh Sis ..................... 919-872-1484 
OH Wickliffe, W. BrlllJer &Assoc...' ....... 216,943-0601 
OR Beaverton, L-D Elctrr$- .:............. 503-64~'177 
PA Pittsburgh, W. Brauer & Assoc. . ". . . ... 412-921,3213 
TX Dallas, Blackburn Assocs. . . . . . . . . . . .. 214-692-8885 
WA Snohomish, L-D Elctms ............... 206-568-.0511 

WESCORP ANTISTATIC PRODS. 144 S. Wilismail Rd.. 
Mountain View, CA 94041, Tel: 415-969-77.17, Telex: 
345507; Ernpl.: 15; Sis. Mg'.: Lourdes Rivera 

Local Distributors '. . 
MA Canton, Hub Matis .......... '."'" .' ... 617-8~I-lIi7.o 

Distributor. ------

WES-GARDE COMPONENTS GROUP, INC .. 190 
Elliotl St. Hartford, CT .06114, Tel: 203-525-6907 

................... : .................... ,: ... 8'1698 

WEST ArvIp, 1542 15th si.. Sarita MOnica. CA 90404, Tel: 
213-393-04.01, Telex: 3720076;· FSC No.: 12745; ErnpI.: 
100; Sis. Mgr: Michalll Mula 

Local Sales OffiCes & Reps 
CT, 'Ridgefield. E. S. Williams Co ........... 203-438-7474 
FL Tampa. Brawley Tech .. SIs. . ' .......... 613-251.-6816 
IL Libertyville. Weslamp ....... :. 312-660-1-979 
MK Wellesley Hills, R. H Sturdy Co ....... ;. 617'235-2330 
Mr Troy, XanthlJs • _ ....................... 313-528-2000' 
MN Minneapolis, Lakeland Engrg. Equip. Co. 

, '612-5,44-0321 
NY ·Pittsford, Controlled Motion' Prods. .... 716-381-1933 
NY WMePlains,WesIamp ....... : ........ 914'949-7949 
OH Cincinnati;·Dorsey AJexarlder AssOCs. 

............................... : ...... 513-221-7518 
PA Warrendale, Superior Sys. ............. 412-,9~523.o 

WESTBERG MFG., INC., 34.00 Westach Way, sonoma, CA 
95476, Tel: 707-936-2121; ·Ernpl.: 20; Sis. Mgr: R. R. 
We.stberg 

WEST ~AP ARIZONA; Sub. of San Fernando Elewic 
Mltg. C.o., 2201 East Elvira Road. Tudson; AZ. 65706, Tel.: 
6.02-294-2646 . . . 

WEST COAST ELEC MfG~ 14045 Garfield Ave, 
Paramount, CA 90723, Tel: 213-633-1.010; FSC No.: 
61823; Empl.: 25; Sis. Mgr: W. E. Seal' 

. , :' \. " t~ ~ ~:.<·'.:·~<;:,~~:::~~·i'.·:;,~.: .. :~ .. ,~·~':i~;:'}.:~:~J.~ .. : 
ManufaCture'" and: Sales OtfI~DIr8btorJi':' 

WESTCODE SEMICONDUCTORS, INC., 0-02 FairCA 
Lawn·AIie., Fair Lawn, NJ'0741 0, Tel: ;101-791-3020. Telex: CA 

Laguna Hilla, Wastpowar Co. . . . . . . . .. 714-380-0277 
Los Angeles, Westpower Co. ,'.,' ....... '.816-579-8230 
MountaIn View, Westinghouse EIec. . .'.415-949-D610 
Santa Clara, Engineering Assoc. Corp. 

353279; $Is. Mgr: Alan J. MI!Inyk CA 

WEST DIVISION, Gulton Industries, Inc., 3860 N. River 
Rd., Schiltei Park, IL 60176,Tel: 312-671H\4OO. Telex: 910-
227-o723;Ernpl: 400; Sis. Mgr: WilYBrd J. BeIl,Jr.; Dis/. 
Mgr:. Williard J: Bell, Jr . 

. WESi:EMPCORP~ Bo~ 167, cardiff, cA92C107,.·Tel~$19-
942-9600; Empl: 2O;Sts. Mgr:J.HUS\O!' . 

WESTERN DATACOM, 5083 Mart<eI sI., ,You.ngStown, 'OH 
44512, Tel: 216,788-6583, Telex: .910-333-8609; Enipl: 
15; Sis. Mgr: Carol Zinsilne; Dis/. MgT: car~!Zinstine' 

Local Sales· Office~ & l'Ieps .' 
CA Campbel~ Data Express .......... "" .. 4li8-~7f-2788 

. CA Costa Mesa, Da!com Sys. ............. 714-.851-8142 
CA Woodland Hills, (laIcpm Sys. .....• , .. 213:-7.03-7983 
CO Englewood, Beta DisIrs. ........... ~ .. 303-779-4494 
CT Vernon,IMF SIs. Assocs. ............. 203-643-0187 
DC Edgewater, Commart .............. ; .. 301-261-4344 
FL OrlancJO, COL-INS-CO .................. 305-423-7615 
GA Atlanta,.COL -INS-CO ........... : .. ,.. 404-491 -9395 
IL Downers Grove, ARC Elctm. Assocs. . 

......................................... 312.~25 
MA Wakelield,lMF Sis. Assocs. ..........• 617-245-8900 
MI. Anri Arbor,ARCElctrn. Assocs. .. ~ .... 313:-995-1211. 
MN Eden Prairie,Scientific Oves. ., ........ 612-944-3515 
NJ Northvale, Glasgal Comm. ..... /. ... :: 2.01-768-6082 
NY E. Syracuse, Ossman Cotnpuier Prada 

315-437-7052 
NY Rochester, Ossman Computer Prods. 

716-424-4460 
NY Vesta~ Ossman Computer Prods. ..... 607-7~-3264 
NC Raleigh, COl-INS-CO .. ,' ......... ,... 91~006 
OH Cleveland, ARC Elctrn. Assocs. .•... :. 216-835-8400 
OR Portland, Rush Orake ................. 503-?24-3145 
PA Pittsburgh, Applied Della .. ,........... 6.09-853-5400 
TN KnmMIle, COL'IN$-CO , ...... ,........ 615-546-9016 
TX HouSton, Beta Dislrs. ................. 7·13-682-1234 
TX Richardson, Beta Distrs. ............... 214-783-1055 
WA Seattle, Rush Drake.. .. .. .. ... .. .. ... 206-454-2383 
Can OIIOWa, Tempest Security Integrators 

................ : ............ '. .. . .. . ... 613-226-3227 

WESTERN DIGITAL CORP., 2445 McCabe Way, Irvine, 
CA 92714, Tel: 714-557-3550, TWX: 910-595-1139; Dis/. 
Mgr.: Ron Weaver ' 

WESTERN ELECTRIC CO., INC., 222 Broadway, Nevi 
York, NY 10038, Till: 212-669-2345 

WESTERN ELECTRO.MECH. CO. INC., 300 Broadway, 
Oakland, CA 94607, Tel: 415-452-1936; Ernpl.: 9; Sis. Mgr: 
W. J. Foster , 

WESTERN ELCTRN. PRODS. 1.07 Los MOlinos, San 
CI~nte, CA 92672, Tel: 714-492-4677; FSC No.' 13938 

WESTERN GEAR CORP, Applied Tech. Oiy., 14724 E. 
Proctor, City 01 Industry, CA 91744, Tel: 818-968-6525, 
TWX: 910-584-4856; Empl.: 1125; SIs.Mgr: D. Waite 

, . . 
WESTERN GRAPHTEC, 12 Chrysler St,lrvine, CA 92718, 

Tel: 7.14-770-601.0, 600-854-8365 . 

CA 
........•..............•..•..•...... : ,. 408-988-5001 

CO Denver, Undberg Co. ............ ;.... 303-758-9033 
CT Madison, HV Engrg. ......... : .. ; ..... : 203-421-4561 
FL Altamonte Springs, SemtroniC Assoc. . . . , 

fL 
FL 
IL 
IA 
KS 
MD 
MA 
MA 
MA 
MI 
MN 
MO 
MO 
NJ 
NM 
NY 
NY 
NC 
OH 
OH 
OK 
-OR 
PA 
PA 
TX 
TX 
TX 
UT 
WA 

................................ ~ ... " .'. 305-831-8233 
ClearWater, SemIronic Assoc., . , . . . . . .. 613-461-4675 
FtLauderdale, Semtronic Msocs. .;,. 305-731-2464' 
Chicago, L & W Power Corp. : .; .. ' ... : .. '312-652-8484 
Cedar Rapids. Dy-Tronix .............. 319-377-8275 
Wichita, Py-Trqnix, Inc ....... " ....... , 316-838-0884 
LatJtel, Westin9hou'18 'Elect.· .......... 3.01-953,8857 
Boston, \'Iestinghouse Elec ........ '''. 617-237-8950 
M~;GerMrSls ....... , ..... , ...... 413:-267-5051 
Newlon Upper Falls, Gerber S,"" ...... 617-969.282.0 
f'1ymouth, L & W Power, Corp ......... 313-455-0"\8.0 
S: St Paul, Northport Engrg. .......... 612-457-8000 
Bridgeton, Dy-Tronix ...... : ............ 314-291-4777 
Raytown, Dy-Tronix .................. 816-358-634.0 
BaSking Ridge, E8stp0wer Co. ........ 2OH8B-7888 
AlbUquerqu\,-Undberg Co. ..:......... 505-881-1006 
Rhaca. BobJOean,Inc. ................ ~07-257-1 1 11 
Wappingers Falls, Bob Dean; tric ....... 914-297-6!106 
Charlotte, WestinghoUse .. ; ........... 704-377-7737 
Kettering. L~ WPower, Corp. ........ 513-293-3482 
South Euclid,:j,R. Thom~Co ...... 216-321-3328 
Tulsa, Nova Mktg. .................... 918-743-62.02 
Tigard, Vantage Corp. . ..... , ..... :.... S03-620-3260 
Pittsburgh, Covert & Newman Co. ...... ,412-531-2002 
YoungwoOd. Westinghouse ........... 41-2-925-7272 
Austin, NOVA Mktg. .................... 512-343-2321 . 
Dallas, Nova Mktg. .................... 214'750-6082 
Houston, Nova Mktg. .................. 713-988-6082 
SattLake City, Lindberg Co... .. .. .... 6.01-467-1794 
Bellevue, Vantage Corp. .............. , 206-455-3460 
'Milwauk~, L & W Power Corp. ....... 414-782-0799 . 

WESTLAKE CAPACITORS, INC 5334 Sterling Center 
Dr. Westlake Village,'CA 91361, Te'l: 618-889-4120, TWX: 
910-494-4779; Enipl.: 210; Sis. Mgr: F. G. Edge; Dis/, 
.Mgr: D. Lawrence 

WEsiQN CONTROLS/POTS OIV, Div. Fairchild 
Weston Sys., Inc., Archbald, PA 18403, Tel: 717-876-
1500, Telex: 83-1873, TWX: 510-656-2902; FSC No.: 
94271;MuRlple; E"",I.: 1.077; Sis. Mgr: J. Cousins 

WESTREX, 114.0 Bloomfield Ave., W. caldwell, NJ .07006, 
Tel: 2.01-227-729.0, Telex: 64-149.0, TWX: 710-734-4323; 
Empl: 180; Sis. Mgr.: J. C. Murray. . 

WESTREX OEM PRODUCTS, Litton Inds.. 51 Penn SL 
Fall Riv\lf, MA .02724, Tel: 617-676-1.016, Telei<: 1151490-
WNJW, TWX:. 710-341-3099; . Sis. Mg': J. C. Murray; Dist. 

. Mg': ECl Cumie 

WESTRONICS INC OF TEXAS, 2441 Northeast Pkwy. 
Box 4619,I=t Worth, TX 76106, Tel: 817-625-2311; Telex: 
75-6273; Ernpl.: 250; Sis. Mgr: P~I SchuRZ. 

WEST-TRONICS, INC., 215 PatkSL BenSenville, IL 
60106, Tel: 312-660-3560; Ernpl:-12S; Sis. Mg': Will Allen 

WHEOCO, INC., 61.07 jacksoil Rd, Ann Arbor, MI48103, 
Tel: 313-665-5473; Sis. Mg'"' K V. ChiRo,; 

WESTERN MULTIPLEX CORP;, 1320 Bayport Avenue, , .. 
San carlos, CA 94.070, Tel: 415-592-8832, Telex: 295114 WHEelOCK, INC, 273 Branchport Ave., Long Branch, NJ 
VIA RCA; FSCNo.: 94-2620670; Sis. Mgr:.y>. Bart .. elme .0774.0, Tel: 201-222-6880;. TWX: 710-722-651.o;ErnpI.: 

200; Sis. Mg'.: Harry J. Foster 

WESTERN RESERVE ElcTRNS., 2150 Highland Rd., 
Twinsburg, OH 44D87,.Tel: 218-!l25-4951; Empl: 45; Sis. 
Mgr: .Robert RhodEis . 

WESTiNGHOUSE ELECTRIC cORP., AerospaCe 
Electrical DiY., p.o. Box 969, Lima. OH 45602, Tel: 4 HI-
226-31'21 

WESTINGHOUSE ElEcTI:lIC' cORp., Indl. Govt 
Tube DiY., Westlngh9t!se-Circle; Hor'l8heads, NY 14645, 
Tel: 6.07-796-3211, Telex: 510-252-1588; Empl.: 700; 'SIs. 
Mgr: R. R. Kaemmener . 

. WHITMOR WIRE & CABLE, 13161' Sherman Way, Bldg. 
B. N. HollywoOd. CA 91605; Tel: 816-764-6296, Telex: 
194479; FSC No.: 15651; Empl.: 29; Sis. Mgr: Michael 
Weiss; ·Disl. Mgr.: Mark Lee . 

. Lqcal Sales Offices '& Reps 
CA Sunnyv"le, Wirenetics Co. 

Loc;aI Distributors 

. .. ... 408-745-6673 
I 

CA Sunnyvale, Wiranetics Co. ............ 408-745-6673 
CA valencia,.~ireneti~s Co. ... , ..... , ... ~ 605-257-2400 

WHIT.SO: 9326 Byron St, Schiller Pk,' IL 6Dmi, Tel: 312-
678-5200; Empl: ~O; Sis. Mgt;' L. McQl:Iillen 

WESTINGHOOSEElEC. CORP,Lamp Div. Parts SIs." .' . 
1 Westgl'\s" P.laza, 13tooinfiekf, NJ 07003,ThI:.201-429- . WHITTAKER CORP. 10860 Wilshir" Blvd. Los. Angeles, 
3325 ',./' .' . . . . CA9OQ24;Tef:213-475-9411,Telex;6Z4891;,Ernpl.:9,600 

WESTINGHQU8E ELEC •. cOSP, SemiConductor 
DiY., ArmbruSi Rd. YoungWood, PA 15697, Tel: 412-925-
7272, TWX: 51D-468-284.o; Empl.: 600; SIs. Mgr: R. L . 
BonkOWSki; Dist. Mgr: P. OeIPaiazzo 

. Local Sales Offices & Reps 
AZ. Tempe, Quatra Assi>cs ................ !6()2-820-7Q50 
CA . Agoura, WesIIlOwer Co. ............... 618-706-2550 

WHITTAKER CORP" Electronic Aesourcesbiy., 1.0.0 
E. Tujunga Ave., Burbank..CA 91502, Tel: 816-643-5770, 
TWX: 910-498-2751; FSC No.:. 72152 . 

WHITTAKER CORP" Providence ChemioalsDiy., King 
Pl)ilip.Rd., P.D. Box 16069, E.PfOV~Ce, RI 02916, Tel:. 
401-434-177.0, Telex: 92-7652; Empl.: 42 

822 Add Dept EM, to address to tell them you saw it in. EEM. , 
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WIDE BAND ENGRG. CO, INC" Box 21652, Phoenix, />\l. 
85036, Tel: 602-254-1570; Empl.: 10 

WIDE RANGE B.CTRNS. CORP. 2119 Schultz Rd., St 
Louis, MO 83148, Tel: 314-567-5368; Telex: 44-2560; 
EmpL: 16; SIs. Mgt~ Otto Reuhut 

WILBRECHT B.CTRNS., 240 Plato Blvd., St Peu~ MN 
55107, Tel: 612-222-2791, 1WX: 91G-563-3679; EmpL: 
300 

WILCO CORP., 6451 Saguaro Court, Indianapolis, IN 
46268, Tel: 317-293-9300 .......... " ..... A.1296-1297 

WILCOWIRE & CABLE CO., INC. 192t Las Plumas Ave., 
San Jose, CA 95133, Tel: 408-926-6880; Empl.: 28; Sis. 
Mgt: Joe Shepherd; Disl. Mgr: Ken Schmidt 

WILCOXON RESCH, P.O. Box 5798, Bethesda, MD 
20614, Tel: 301-77G-379O, Telex: 898-342; Empl.: 26; Sis. 
Mgr: W. Wilcoxon 

WH..D ROVER, See Relac EIctms. 

WH..KINSON, P.O. Box '4558, Westlake Village, CA 91359, 
Tel: 818-689-OOSO, 8OG-822-4653, Telex: 698213; EmpL: 
34; SIs. Mg': R Cook; Disl. Mg': R Cook 

WILMAR ELCTRNS., INC. 2430 Amsler St, Torrance, CA 
90505, Tel: 213-326-6868, Telex: 182417; FSC No.: 
25248; Enipl: 25; Sis. Mg'_' Zev H8ifetz 

Local Sales Offices & Reps 
CA Emeryville, Davis Gregmy & Doll ... .. 415-428-9103 
PA Philadelphia, Tech.lnstr. Sis ........... 215-345-4110 

WILMORE ELCTRNS, CO., Box 1329, Hillsborough, NC 
27278, Tel: 919-732-9351, Telex: 292617; Empl.: 48; SIs. 
Mgr: J. L Harris ............. 001867-1869, ~974-1975 

WILSON, HF., ENGRG. CO., 475 Taft Ave.. Glen Ellyn. IL 
60137, Tel: 312'469-8473, Telex: 72-1438; Empl.: 18; Sis. 
Mg': H. Wilson; Dis/. Mgt: R Carroll 

WILSON, H M. CO., llSOI Chimney Rock Rd., Houston, 
TX 77035, Tel: 713-729-1183; EmpL: 3;' SIs. Mg,: H. M. 
Wilson 

WILSON ELECTRONICS, PO Box 19000, Las Vegas, NV 
89119, Tel: 702-739-1931, Telex: 684-522; Enipl: 175; 
Sis. Mg': J. Flatt; Dis!. Mg,: Mac Harrison 

WIL TRON, 805 E. Middlefield Ad., P.O. Box 7290, Mountain 
View, CA 94042-7290, Tel: 415-969-6500, TWX: 91G-379-
6578; FSC No.: 20944; EmpL: 600; Sis. Mg': W. Baxter 

WINCHENDON GROUP INC. 3907 Lakota Rd, P.O. Box 
10339, Alexandria, VA 22310, Tel: 703-960-2587 

WINSLOW INTL, 2471 E. Bayshore # 520, Palo Alto, CA 
94303, Tel: 415-856-0552, 1WX: 91G-373-2060; EmpL: 8; 
SIs. Mg,: G. Hall; Dist. Mg,: M. Niland 

WIN SYSTEMS, fNC. P.O. Box 121361, Arlington, TX 
78012, Tel: 817-274-7553, Telex: 203984 

WINTEK CORP., 1801 South .S!., Lafayette, IN 47904-
2993, Tel: 317-742-8428, Telex: 7G-9079; EmpL: 1.4 
..................... , .................... 001105, 1107 

WIRE GRAPHICS, INC. 215 B. Central Ave.. Farmingdale, 
NY 11735, Tel: 516-293-1525; EmpL: 46; Sis. Mg,_' Nathan 

/ Stellin; Dis!. Mg,: Nathan Stellin . 

WIREMOLD COMPANY, 60 Woodlawn Street, W. 
Hartford, CT 06110, Tel: 203-233-6251, TWX: 71G-425-
6281; EmpL: 90; Sis. Mg,: F. F. Kea!ing 

WONDER CORP OF AMERICA, 22 Elizebelh St, South 
Norwalk, CT 06856, Tel: 203-866-3033, Telex: 965838; 
Empl: 140; Sis. Mgr: Peter Schub 

WON TRONICS, Apollo Magnetics Corp., 2720 W. 
Beverly Blvd., Los Angeles, CA 90057, Tel: 213-381-2500, 
1WX: 91G-321-4348; SIs. Mg,: Michael Ronzon 

WOODWARD MEASUREMENT INSTRS. LTD. 236 
~ineva Ave., Toronlo, ON, Canada M4E 214 

WORKMAN B.CTRN. PRODS., Box 3828, Sarasota, FL 
33578, Tel: 813-371-4242, 1WX: 81G-864-0401; EmpL: 
150; Sis. Mgt: Frank Pounds 

WORlD' ENTERPRISES, INC. P. O. Drawer 1428, 
Waynesboro, VA 22980, Tel: 703-949-6753; Sis. Mg' ~ Bob 
Walton 

WORLD STORAGE TECHNOLOGY, LTD. 14251 
Franklin Ave., Tustin, CA92680, Tel: 714-838-1491, Telex: 
182727; EmPt,: 250; SIs. Mg, ~ Richard McGowan 

WOVEN B.CTRNS. Box 189, Mauldin, SC 29662, Tel: ' 
803-963-5131, TWX: 81G-287-2091; Empl.: 180; Sis. Mgt: 
E.A Ross Jr. 

WRIGHT CAPACITORS, 3000 So. Orange, Santa Ana, CA 
92707, Tel: 714-548-2490; Empl: 25; Sis. Mgr: Curtiss 
Wright 

WYCO METAl, See Stantron 

WYLE LABS, See Electronic Enclosures 

XANADU CONTROLS, Electroid Corp., 45 Fedem Rd., 
Springfield, NJ 07061-3189, Tel: 201-467-8100, Telex: 
139241; FSC No.: 57641; SIs. Mg,: Peter Mesniaeff; Dist. 
Mgr: Peter Mesniaeff 

XCP, INC. 8 W. Main St., Dryden, NY 13053, Tel: 007-844-
9143; Sis. Mg,: Diane Rademacher 

XEBEX DATA SYSTEMS, 6810 Buckley Dr. Cambria, CA 
93428, Tel: 805-927-5006; EmpL: 4; SIs. Mgr: W. E. Walker 

XEDAR CORP. 2500 Central Ave., Boulder, CO 80301, Tef: 
303-443-6441, Telex: 91G-94G-2512; SIs. Mg,: Carol 
Lathrop 

XENON CORP.,. 66 Industrial Way, Wilminglon, MA 01687, 
Tel: 617-658-8940, Telex: 951142; EmpL: 45; Sis. Mg,: 
Louis R Panico 

Xentek 
XENTEK, INC., 279 S. Pacific St, San Marcos, CA 92069, 

Tel: 619-744-3346,1WX: 91G-322-1155; FSC No.: 52360; 
Empl.: 430 .......................... , ..... 001870-1873 

---- Advertisement ----

Off the shelf and customer linear and switching 
power supplies from 5 watts to 600 watts. 
Single and multiple outputs. Competitive 
pricing, off the shelf delivery, and high quality 
are the driving forces which make 'The Heart 
of Your System' cOmpany your best buy. All 
Standard Products are UL recognized and CSA 
Certified. Xentek also manufactures line noise 
eliminators known as Extreme Isolation 
Transformers which reduce line noise 140db. 
Check out our universal input EIT which solves 
your power distribution problem as well" as 
eliminating line noise. 

Local Sales Offices & Reps 
AL Huntsville, Conley & Assocs. .......... 205-882-0316 
/>\l. Scottsdale, Sheller-Kahn ............. 602-2.57-9015 
CA Goleta, Thorson Co. ................... .805-964-8751 
CA Los Aogeles, Thorson Co. ............ 213-595-0361 
CA San Diego, Robert Posten ............ 619-744-3346 
CA Sunnyvale, RDP Instr. ................. 408-735-9040 
FL Boca Raton, Conley &.Assocs. ......... 305-421-7180 
FL OVeido, Conley & Assocs. ............. 305-365-3283 
FL Tampa, Conley & Assoc.. ........ ..... 813-885-7658 
GA Atlanta, Conley & Assocs. ..........•.. 404-447-6992 
IL Chicago, Berndt & AsSOCS. .... , ........ 312-283-0713 
IN Carme~ Berndt Assocs. ............... 317-844-0114 
MD Gaithersburg, Beacon North .......... 301-969-3289 
MI Southfield, Fred Gehrke & Assocs. .... 313-559-5383 
MN Minneapolis, Berndt AsSOCS ........... 612-546-2021 
MO Grandview, R. R Burton .... , ... , ..... 816-763-53"5 
NH Nashua, Bell Controls ............... : 603-882-6984 
NJ Haddonfield, Tritel< SIs. ............... 609-429-1551 
NM Albuquerque, Sheller-Kahn .: ...... , .. 505-296-0749 
NY East Syracuse, Nycom ................ 315-437-8343 
NY Hartsdale, Spectrum SIs. .............. 914-472-6800 
NC Raleigh, Conley & AsSocs. .... 919-876-9682 
OH Cincinatti, Tr~State ................... 513-761-7993 

YAMAIC 
OR POi'IIand, Backer Co. .................. 503-297-8744 
TX Dallas, Allied Cornps. ................. 214-238-0406 
TX Houston, Allied Cornps. ............... 713-988-1600 
TX RoundRock,AlliedComps. ........... 512-244-1168 
VA Fairfax, Beacon North ................ 703-591-1300 
WA Seattle, Baker Co. ............ , ....... 208-285-1300 
WI Milweukee, Berndt Assocs. .• . . . . . . . .. 414-545-8400 

XERCON, INC., P.O. Box 554, Portland, OR 97207, Tel: 503-
641-9525; Sis. Mg': G. Osgood 

XEROX CORPORATION, 600 Long Ridge Ad, P.O. Box 
1600, Stamford, CT 06904, Tel: 203-329-8700; EmpL: 
103,467 

- XI CO . 
J 

XICO, INC., 120 Ocean Way, Santa Monica, CA 90402, Tel: 
213-454-0302, Telex: 709577; SIs. Mg,: Joe Sheppard 
........ : ...............•........................ 001062 

XIT ROD, PO Box 128, Beaumont, CA 92223, Tel: 714-845-
3986; EmpL: 4 

XKD CORPORATION, 101 Cooper Court, Los Gatos, CA 
95030, Tel: 408-395-3700, Telex: 171946; Sis. Mgr: Bill 
Bourke ---

mSIS 
~i!Il©1JIll®G~~©@ 

XSIS ELECTRONICS, INC., 12620 W. 63rd St, 
Shawnee, KS 66216, Tel: 913-831-0448, Telex: 437227; 
FSC No.: 5705t; Sis. Mg,: Jerry Dahnert ...... A.1457 

Local siles Offices & Reps 
AL Huntsville, Murcota Corp. ............. 205-539-8476 
/>\l. Phoenix, Anderson Co. . . . . . . . . . . . . . .. 602-266-2070 
CA Culver City, Westaironics, Inc:' ......... 213-641-4122 
CA Sunnyvale, Loeswick's, ...•............ 408-745-6751 
CO Loveland, Morbak Mktg. .... . . . . . . . . .. 303-669-8900 
CT Stamford, Ashworth Assocs. .......... 203-968-0656 
IL Rolling MeadowS, Sieger Assocs. ..... 312-991-6161 
KY Ft Mitchell, G. W. Thelen Co ........... 608-341-8181 
MD Ellicott City, VPI, Inc. .................. 301-461-2525 
MA Shrewsbury, Ashworth Assocs. .... '" 617-845-9688 
MN . Eden Prairie, Aldridge AsSOCs., Inc. .... 612-944-8433 
NJ Fairfield, Addern SIs. .................. 201-882-0993 
NY Fayettville, R D. Sherman ............ 315-837-9681 
TX Houston, ReprnaSter ................ :. 713-692-8204 
TX Sherman, Repmasler .. : .............. 214-247-6236 
EXP NY, Great Neck, Ad Aurierna .......... 516-487-0700 

X-TRON ELECTRONICS, INC. 1689 National Avenue, 
Hayward, CA 94545, Tel: 415-783-2145; FSC No.: 54168; 
Empl.: 12; SIs. Mg': Jacl<ie Medina; Disl. Mg': Jackie 
Medina 

XYCOM, 750 N. Maple Rd., Saline, MI48176, Tel: 313-429-
4971, TWX: 81G-223-8153; Empl.: 225; SIs. Mg,: Dan 
Lewis; Disl. Mg': Bill Nemeth 

XYLOG CORP., 150 Tillman St, Westwood, NJ 07675, Tel: 
201-664-7997; Empl.: 25; Sis. Mg,: MiKon Frank 
.. _ .......................... >. . . . . . . .. . .. 00.1875, 1976 

Local Sales Offices & Reps . 
NJ Hillsdale, Rosano Assocs. ............ 201-684-5716 
NJ Livingston, E.B. Sussman ............. 201-992-5331 

XYTEG CORPORATION, 103 Central Avenue, Clifton, NJ 
.07011, Tel: 201-?7¥444 ' 

XVZTEK CORP., 8000 E. Prentice Ave. Ste. B7, Englewood, 
CO 80111:Tel: 303-85G-94oo; Empl.: 15 

YAMAICHI ELECTRONICS,.2471 E.BayshoteRd. #530, 
Palo Mo, CA 94303, Tel: 415-493-3756; Sis. Mg,: Kathy 
Fioretti 
Local Sales Offices & Reps 

CA Downey, Buffa Co ..................... 213'923-4618 
CA San Mateo, J. E. Lape Co. ............. 415-345-3021 
CT Bloomfield, Zaslon SIs. ............... 203-242-7781 
FL Coral Springs, H. A, Inc. .. .. .. .. .. .... 305-752-7520 
·GA Stone Mountain, H & H Mktg. ......... 404-296-9830 
MA Westboro, Zaslow SIs. ................ 617-393-8150 
MI Livonia, Transworld Elctrns. ........... 313-525-5353 
MN Minneapolis, Dan'l Engrg. .............. 612-854-7550 
NH Londonderry, Zaslow Sis. ............. 603-432-8907 
NJ Wayne, G. T. Assocs., Inc. ...... .' ...... 201-694-6040 
OH Mayfield Heights, Transworld Elctms. . 

................. : ..................... 216-461-8351 
OR Beaverton,.Ravencrait, Inc ....•........ 503-646-9261. 
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YAMAIC 

YARDNeY. BAliEAY DI~.,. YardrMiy·'~'82 
~ St,PawcaItick, or·02891,·T8I:203-599.,II00, 
Telex: .6813114, TWX: 710-47<Hl26O; FSC No.: 87362; 
ErnPl: 300;. SIs. Mgt: HIIrman G.lewis, Jr. ;'.::.'·1)01443 

Y8.L~ ~PAINGS INSTR~ Box 279, Yeilow Springs; OH 
45387. Tel: 513-767-7241. Telex: 205437; EmpI.: 400; SIs. 
Mgt: R. Heggamann 

LoCa.I Sales Otf/ces& Rep$ 
AZ Tempe, EIec'Com Assocs. . '.' , •...•.•• 602-967-11023 
CA P.!isadena,\RDX COrp. .... i .. .... : . . .. 213::681-3451 
CA Santa Clara, Nelson I:Ictm. . . . .. . . • . .. 408-980-1950 
CO Boulder, Grady Moore & Assocs. ....• ~1 
GA .AtIanta, Craft As8ocs. ................. 404-256-0420 
IL larIsing, VanMe\ef1nst ............. .' ~12-474-3580 
IN It\dianapoIis, RDP Corp. ..... , ......... 317·788-4296 

· KS Overland Park, Advanced IndL Sys. ... 913-432-8065 
MA .NorweIU!ordewieck Ellgrg. .... :,...... 617:659-4915 
MI Grand f'II!pids, SmIth InsIr. Equip; ..... 616-245-1195 
MI Midland,SmiIh Instr. Equip. ........... 517-496-2950 
MI Warren, SmIth lnsIr.ECIIJip. ............ ;113-755-3110 

. MN Minneapolis, Tresk Ellgrg. " .......... 612-537-2~ 
MO Ellisvgle, Advanced IndL Sys. .......... 314-391-1)366 
.NJ Scotch Plains, RJM Sis. ............... 201-322-7860 
.NM Albuquerque, EJeo.Coin Assocs. ...... 505-896-8101 
NY Syracuse, LabIronics ........ , ..... ; ... 315-455-7314 
OH Cleveland, RQP AS$ocS. .... , ..... : ... 21.6-659-3138 
OH Dsyton, RDP AssOcs. ........ .,; ...... 513-253-6175 
PA Pittsburgh. RDP Assocs. .......... ':: .. 412-487·50s5 
TX Lewisville,MlIestek .......... : ........ 214-438-1597 
VA Richmond, AdvanceCo(llrol Equip. ... 804-270-7182 

Local DisIributors . 
CA Pasadena, RDX Corp. ... ,............. 213-681-3451 
GA AIIanIa, Crall Assocs. .......... : ..... ;. 404-256-0420. 

· IL ChIcago,.Newadi EIcIms. .' c ....... : .. ; 312'638-44111 
· MA.NorweI~ Bordwieck En!J SIs. ........ :. 617~5915 
MIll MInneapolis, Trask Engrg. ......... ;,. 612-/i37-2434 
.NJ Scotch PlaIns, RJM Sis. ..... " .......... 201-322-7860! 
OH Deyton, RDP Corp. .. .. .. .. .. .. .. .. ... 5.13-253-6175 
TX lewisville, "'ll1estek ................... 214-438-1597 

SWITCHBOARD METERS &P~NELMEnRS 
AUTHORIZED OISTRIBUTOn ' 

filll METER MASTER 
FOR . 

Panet Meters-. 'Tflst Eqi!ipinent • ComponentS 
Sales, Modifications, Repair and Calibration 

M~TERMASTER LOCATIONS: 
ARIZONA 

.Phoenix ................... : ........ ,:; ...... (.602) 437·1425 
Tucson .. , ........................... ; .. " ...... (602) 792·3411 . 

CALIFORNIA 
Los Angeles ...................... , ......... (2l3) 685·4340 
Pjllo Alto ........................ , .... ; ... ; ... (415) 960·8500 

. San DiegO .................................. (619) .560'4841 
IiEORGIA . 
,Atlanta ........ , .......................... : .. (404) 446·0166' 

ILLINOIS . 
'Chicago .................. : ........ : .......... (312) 250·0606 

MASSACHUSETTS 
.Bos~on ........................................ (611) 523·2580 

MINNESOTA. '," 
· Minneapolis .............. ; ........... : .... (612)332·6117 
MISSOURI 

SI. Louis ................................ ! ... (3):4) 454·0241 
NEW MEJUCO . '., . 

Albuquerque :, ............................ (50$) 292·3330' 
OHIO .. / 'c . 

Clevelancj ................................. : (216) 651·'UOO 
OKLAHOMA .'~ 

Tulsa ................................. : ........ (9i8) 582;1444' . 
PENNSYLVANIA .' . '. ." 

. Pittsburgh ................. ,,\ ............ , ... (412) ?lil·4548· 
TEXAS· . . . , 

Austin ................... : .......... , .... :., •• ; (512)'473·8876: 
Dallas ............... , ................ : ........ (214)271,5671 
Houston ................. , .................... (713)733,9814 

WISCONSIN, ..' 
Milwaukee .......... ; .................. ; .... (414) 643·0554 

ALL OTHER STATES .............. ; ....... {800) 962·8128 

YeN cqFlP. See Yokpgawa Corp. of America 
· VOK.oGAWA .' CORP,'oF AMERICA. 2 Dart ijd., 

Shenandoah,GA 30265, T8I: 404-253-7000, TWX: 714-
p87-1251$;~:70; SIs. Mgt:J.V.Stegenga , 

YoRK toIiE1:ALPROOlicTS; INC., 34-20 12th St, t.Qng 
. ~Iand City. lIlY 11387,T8I: 711h932-386O; EmPL:. 4i;;Sts. 

Mgt: ltarold 'MUter .' . 

· ZECO .. ;.jNC. 2G751i. ~:o;~.Sati,Jose,. CA'9s131,.'F8Ill 
406-286-6656' SIs· MgT.' Conie.lohn$9n·· Oist Mgt·Conte . .JoIlnsIin '. ': _.. . .". . • 

YoRKTEcHNOlOGV, INC~ ReseaR:h Park, 139 Wall 
Str8et, Princellln, .NJ 06540, T8I: '609-924-7676; Telex: 
3762780 

YUASA BATTERY '(AME",CA), INc., 9728 Alburtis 
Ave., Santa Fe Springs; CA 9Ci670. T8I: 21~949-4286; 
Telex: 696272; .E...,t.: 5,000; SIs. Mgt.; LesBiggins • 
................................................. 1)01445 

Local Sales OffiCes & Asps 
CA Diablo, MatnEngrg. & MkIg. Assocs. .. 415-837,2193 

· ~ Westminster, west EIcIm SIs. ... , ... :: 714-696-0120. 
EnglewoOd, Frontier Reps. .\ .......... 303-799-8063 

or Harth Haven. Kitchen & Kutchln ...... 2()3-,2»0212 
GA Roswell, EdCo Sis. ............... ;.... 404-587·1686 
IL Cao:y, Ellinger SIs. .... : .. ;............... 312-639-1950 
IA ~Rapids, RW. Kunz & Assocs. . c 319-396-5386 
KS ,Prairie VIg., R.W. Kunz & Assocs.. . . .. 913-646-3535 
MD BaItlmore, S. K. Macdonald Co. ;...... 301-254-3380 
MA Burlngton,'Kitchen &.Kutchin ......... 617·229-2680 
MN MI~ Johnson.Co. ............ 612-941-$26 
MO St Louis, R.W. Kunz & Assocs. ........ 314i966,49n 
.NJ Berkeley HgIs.. Cembridge Allen '" Assocs. ' 

........ : .............. : .......... , ... .-. 201,464-0203 
.NJ CarIst8dt, Yuasa Battery (Amer.) E: Reg. Off .. 

..; .................................... 201-896-Il800 
NYRQchester, Ossman Comps. Sis. ...•.. 716-424-:4480 
NY Syracuse, 0IIsman Comps. SIs. ........ 315-455-6611 
NY Vestal, Ossman Comps. Sis. .......... 807-754-3284 
OH ColUmbus, McFadden sIS. .... , ....... 614-459-1280 
OK wlsa, ~ Sis. ...................... 9t6-7~7n5 
OR PortIand;.Power Sources. Un~miIed . .• 503-282-{l82O 
PA ~1adeIphi8, S. K. Macdonald Co. ..... 215,545-1205 
TX HoustOn, ~ SIs. .................. .713.-784-5980 
TX RIcIiardsoh, ~ SIs. ........ :....... 214-234-0255 . 
WA Lynwood, Power Sources Unlimited ... 206-764-3338 
Can POinte-CIaire, Ou/I., Tech Trek, Ltd. ... 514-691-3385 
Can Rexdsle,On\. TechTrek,Ltd. ...... , ... 416-674-1717 

ZAMBRE co.. INC.. 2134 Old Middlefield Way, Mountain 
VIeW. CA 94043, Tel: 415-968-9176 

· ZAX CORP. 2572While~ Irvine, CA 92714, Tel:.714-474-
1170. 800-42H)982, TeIex:.'I83829; EmjlI.: 32; SIs: Mgt: 
Hal HorrocIcs . 

ZEHNTEL, INc.. 2825 ShadeIands Dr~ Walnut Creek. CA 
94596; Tel:41s,oo~, TWX: 910-385-6300; E...,t.: 
480. SIs. Mgt: III. Vinson; Dist. Mgt: III. Vinson 

CARL ZEISS, INC. One Zeiss Drive, Thornwood. NY 
10594. T8I:914-691-7670. Telex: RCA 221634, TWX: 
WV64:6928 

ZENDEX CORP. 6700 Sierra la,0ubfin, CA 94586; Tel: 
415-828-3000, TWX: 910-389-4009; SIs. Mgt: JameS F, 
BaIrey '.' "'/ 

zeNITH CONtRoLs. 830 .. )'Iest 40ih si., Chicago, II. 
60809. Tel: 312-247-64OO,Telex: 25-3703; EmpL: 125; 
SIs. Mgt: V. HeIford '. 

ZENITH TRANsFORMER . cO. INC. 1728 West l30th 
St, Gardena, CA 90249, T8I: 213-321-4551 

~ITH CRT & COMPONENTS OPSRA11ONS, 1000 
• MilWaukee Ave., Glenitiew. IL !IOO25;T8I: 3)2-391-7733; 
SIs., Mgt: NOrm BeII<owitz . 

ZENIl'HSVSTEMS & COM~.GROUP 
. Zenith EIectrQl1ics Corp.; 1000 MIIwauke9 Aw:., 
·Glenvlew,IL6()025; Tel: 312-391-1733, Telex: 254396; 

SIs. Mgt : NOrm Berkowitz 

LOcal SaJe$ .. Otfices & Reps 
AI... H~~Ie, Naylot ~ ............ !>lU<.ll'>l1"'O"'" 

~ t::omp. MkIg. Assoc. ............ ,,, "'.''''''"' .,'" 
•. Los AlIos, EIrepf;o .................... 415-962~-o6Ei6 

R.· POmpano Beach, VGSIs. ............. AA!;-'<I'11[./\G<M 

L ChicagQ, M. GoItiebAssoc. ............ ,. .. e77,,-,1,,, 
IN.~LatroniC8 ................ 317'-&u~51'811 
MO Cofu,mbia. Robert El8c.llls. ........... ~1-A. A#;..1,aM 
.,., Southfield, M. Gottlieb Assoc. ......... 313-58IH;5()1. 
M.N Ed8nPrilirle, RocIcmoo:e Sis. .......... 612-941-1390 
.NJ SpriIigfieId, F. F. Sylvester ............ 201-376-3324 
.N'( ~ ~ Dean, Inc,...... .......... 807-257-1111 

." . . ~ . 

IHy W~Falte.BobDean,j,jC,~:.: ... 91~?97~' 
'.NO Trtal1gle Park,.NayIor Aseocs. .•........ ·91&-286-7007 
OK Tulsa, eor-·PhIIhOwer Sis. ......... 916-744-9964 

. OFIPoJ:tfaJ:1.d.-E8r1 & BIOwnc;:<!., ...... , ..... ~l!46-2283 
$CGreilRvllie, Naylor ~ .......... ; .. eoa.;297-'9961i 
~ 'Knoxylfl8, M. Gottlieb ~, .• :: •. ; .... ,. 615,986-5613 . ' 

, ~'Bohser·PhlIhoWerSls: .:., ... 713-531-4144. 
~. ~,aon--P,hilhowerSIs. ..... 214-234-843$ 
W~ ,~~·&~Co.: ............. 206-284-fI21 

ZENRAO. CIRCUITS CO. 529 E 'GuIItIrrez St, santa 
Barbar8, CA 9;1103. T8I:805-963-3527: FSC Il10., 33180; l 
J;mpI.: 10; SIs. Mgt: A RadIord . 

. '.' .) 

ZERO CORP. 717 Front St, I!I.Irba(Ik, CA 91503, Tel: 213-
846-4.191,TWX: 910-41!8-22;!7;Empl: 1400; SIs. Mgt: J. 
J. Roderer . 

ZERQ.EAST DlV. 286 Mairi St, Monson, MA 01057 -

ZETA LABS.. 3265 Scott Blvd. Sailta CI8I8, CA 95054, T~: 
406-727"6001,TWX: 910-338-7338; FSq. No.: 31280; 
E...,t.: 237; SIs. Mgt: C. W. F~ . 

.ZEUS INDL PRODS. INC... P.e. Box 296; ~'.NJ 
08869;TeI:201~28-09OO, 800-526-3842, TWX: 710'48();. 
9346; FSC 1IIo.:'32039;EmpL: 150; SIs.Mgt:JohnWOIIey; 
Dist. Mgt: ~r M. SlIveiman .. , ................. Ce1697 

ZEXCO,7'681 Densmoi'8, #6; Van Nuys, CA 91406. Tel: 
616-997-7895 

ZIft TECH. 3433 Roberto Ct, San Luis ObIspo, CA 93401, 
. Tel: 805-541-11486, Telex: 4982316; EmpI.: 25; SIs. Mgt: 

Jim EcI!ford 

ZlERICK MFG. CORP. 44 Radio Circle, -Mt Kisco, .NY 
10549. Tel: 914-686-2911,TWX: 710-571·2143; EmpL: 
120; SIs. Mgt: L T . .Noyes. ' , 

ZIPPERTUBtNG CO. P.O. Box 61129, Los Angeles, .CA 
. 90061. T8I: 213-321-3901. TWX: 910-346-6713; EmpL:' 

120; SIs. Mgt: Terry Plummer 

ZI-TECH INSTR. CORP. 2151 ParkBIVd., Box 80490, Palo 
Alto. CA 94306. T8I:415-326-21.51, Telex: 334-447; EmpL: 
15; SIs.·Mgt: J. Ziman 
~ . 

ZYLAB CORP., 233 E. Erie, Chicago, IL 80611 
Tel.: 312-042,2201; Telex: 3~3422 ZYLABCGO: 

. ZVMOS CORP ,,·477 N. Mathilda Ave., Sunnyvale, CA 
94088', Tel: 408.730-8800, 408.730-5400, TWX: 910· 
339-9530; SIs. MgT:: Jeff Jacobsen 

• ' /!YEwl~ 
AIlTBORlZED DJ8TRIIIUTOK 

.,q"iS ........... S·H ........... E ., ...•...• ,.. " ..... ~,. ... ' .. ~, 
• THE SOURCE FORMETERSit TEST EQUIPMENT 

. 0Ifteea 
1810 GrantAv ... ~\Pbia, PA.1Q1l5" 
.' . (215) 673·8500 inP,\, l'IJ, DE '. 

8019 B.lJk R!>acVB"~n. ¥p. ~~236 
(301) 661'5900 in MD, VA . 

LacI .. DIreut'DIId· ........ 

. (~~) 663.~2a2 inlhrt1~ CT . 
(203) 7'M,S,,1 inN_HavI", CT 

(3Q2) 652.8585 in WilJlliDCtou,DE .' 

(30i) ~1.5017 blW~!DC~.,~ 
(804) 627·4388 inNorfO!k, VA ) 
(804) ~9.1159 VA 1 

~fl/~~' adl~r~~s tOJ~lIthe~ yO!;! ~wj~~~~J~~. .,.,., ... , ..... - ,~:9,_.5., 

;,j:. ~'.;:.-; 1 ::i " .'. . . .".:>,~~'£;\t , .. 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A·1166, 8·1012, C·1028, 0·1016 
ASCII Code ............................................................. 0·1087 
Batteries, Product Selection Guide .......................................... 0·1413 
Batteries & Fuel Cells, Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ................................................ A.1093 
Capacitors, Miniglossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A·1066 
Capacitors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A·1003 
Circuit Boards (Printed) Product Selection Guide .............................. C·1099 
Coils, Chokes, Inductors, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . .. . . . .. A·1205 
Conductors, Maximum Current Capacity of Copper & Alumi.num '" . . . . . . . . . . . .. C·1863 
Connectors, Mini~lossary .................... : ..... : . . . . . . . . . . . . . . . . . . . . . .. C·1129 
Connectors, Terrmnals, & Sockets, Product Selection GUide ..................... C·1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product.SelectionGude ........ A·1309 
Delay Lines, Product Selection Guide .................... , ................... A·1459 
Discrete Semiconductors, Product Selection Guide. ; . . . . . . . . . . . . . . . . . . . . . . . . . .. A·2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8·1015. 
EBCDIC Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0·1092 
Encapsulation, Miniglossary ................................ ,: . . . . . . . . . . . . . .. C·1086 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C·1623 
Filters, Product Selection Guide ............................................ A·1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0·1401 
Instruments, Panel Meters, Product Selection Guide ............... ". . . . . . . . . . . .. 0·1329 
Instruments, Test & MeasUring Product Selection Guide ........................ 0·1175 
Interconnection Systems, Product Selection Guide ............................. C·1699 
Keyboards & Keypads, Product Selection Guide .............................. 8·1705 
Logofinder & Trademark Directories ......................................... 8·901 
Microwave Components, Product Selection Guide ............................. A·1701 
Military Qualified Products Lists . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8·1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ 8·1129 
Opto Semiconductors, Miniglossary ......................................... 8·1214 
Oscilloscopes, Product Selection Guide ...................................... 0·1385 
Panel Hardware, Product Selection Guide ......... " . . . .. . . . . . . . . . . . . . . . . . . .. C·1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide; ....... A·1991 
Power Supplies, Miniglossary ...................... ; ........................ 0·1462 
Power Supplies, AC, Product Selection Guide ................................. 0·1877 
Power Supplies, DC, Product Selection Guide ................................ 0·1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8·1225 
Relay Contact Forms ...................................................... 8·1317 
Relays, Electromechanical, Miniglossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8·1308 
Relays, Product Selection Guide ............................................ 8·1261 
R~sistor Color Codes ..................................................... A·1828 
Resistors, Product Selection Guide .......................................... A·1785 
Servo Components, Miniglossary ................................ ;.......... 0·1985 
Solenoids, Product Selection Guide ......................................... 8·1463 
Switches, Product Selection Guide ....................... " ................. 8·1477 
Thermal Components, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8·1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8·1744 
Thyristors/High Power Diodes, Miniglossary' ................. ; ................ A·2076 
Transducers & Encoders, Product Selection Guide ............................. 8·1777 
Transformers, Product Selection Guide ...................................... A·2099 
Wire & Cable, Product Selection Guide . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. C·1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C·1844 
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riTiTITl selection 
lLlill.U guide 
CAPACITORS, FIXED, ELECTROSTATIC 
FILM/FOIL (NONMETALLIZED) 

METALLIZED FILM 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1003 



1"500 

I rmTm.11 Balaetion 
LaJl.W gUlda . 

CAPACITORS 

CAPACITORS, FIXED,ELECTROSTATIC 
CERAMIC 

DOUBLE LAYER BATTERY/CAPACITOR 
i 

1500 

capacilors-1500 

A·1004 For manufacturers' sales offices, see yellow pages EEM 1985 
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riTiTTIl sBlaction 
L!lall.Iuuida 

CAPACITORS, FIXED, ELECTROSTATIC 
MICA 

PAPER & PAPER/FILM 

GLASS, PORCELAIN, VACUUM, GAS-FILLED 

CAPACITORS, VARIABLE, ELECTROSTATIC 
CAPACITORS, VARIABLE 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1005 
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mn.wgulda 

CAPACITORS 

CAPACITORS, FIXED, ELECTROL YTrc 
ALUMINUM 

TANTALUM 

--"'W' - -., 

1500 

capacilors-1500 

A·1006 For manufacturers' sales offices, see yellow pages EEM 1985 
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8:; ameril:an fecllnIcaI ceramics CIHIR ---------

ATC UHF/MICROWAVE CHIP CAPACITORS 
American Technical Ceramics, the recognized leader 
in RF capacitor technology, offers a product line of 
outstanding quality and reliability to meet the most 
demanding requirements of .the design engineer. 
Unique features of construction, enforced by the high
est quality control standards, are responsible for the 
consistent quality and high performance of ATC porce
lain and ceramic capacitors. ATC capacitors are avail
able in a wide variety of sizes and styles, and there is 
a capacitor to meet the requirements of almost any 
design application. 
The severe thermal shock to which capacitors are sub
jected by direct soldering during circuit assembly can 
destroy the integrity of conventional capacitors, per
mitting flux and solvents to penetrate the dielectric. 

ATC porcelain capacitors 
have outstanding relia

bility and ultra-stable 
performance due to their 

hermetic, self
encapsulated porcelain 

construction. Rare 
metal internal 
electrodes are 

molecularly bonded 
and sealed in a 

monolith of 
non-porous porcelain, 

providing a rugged 
and hermetic 

structure that is 
not degraded by 

the circuit 
assembly process. ATC's design of the chip capacitor 
internal structure has .resulted in the most reliable 
porcelain capacitors available proven by extensive test
ing programs of approximately 2 million component 
hours per month. 
The ATC UNI-TERM~ Termination (Gold over Nickel 
over Silver) is now standard on all chips and the ATC 
BARRIER/CAP~Termination is now standard on all 
pellets (pre-tinned capacitors). The terminations re
main intact under the most severe thermal shock, and 

MILITARY PRODUCTS 
American Technical Ceramics is QPL Listed for UHF/ 
Microwave Capacitors in MIL-C-11272/16, /17 and 
/18 since May 25, 1973, and for established reliabil
ity UHF/Microwave Capacitors in MIL-C-55681/4 and 
/5 since August 3, 1977. 
For MIL-C-11272/16, /17 and /18, the QPL List in
cludes styles CY81 through CY89 (ATC 100 Series). 
For MIL-C-55681/4 and /5, the QPL List includes BG 
(90 ±20 PPM/DC) characteristic (ATC 100 Series), and 
BP (0 ±30 PPM/DC) characteristic (ATC 700 Series). 
Styles CDR 11, 12, 13, 14, and 21 through 25 are 
available in both the above characteristics~ 
For MIL-C-55681/4 and /5, the QPL List includes the 
following terminations: 

M - Palladium Silver (CDR n, CDR 13) 
*N -Gold over Nickel over Silver (ATC's UNI

TERM8 Termination), (CDR 11, CDR 13) 

•• 
are not dissolved away even by the most careless sold
ering. They easily withstand a 5-minute submersion in 
260°C solder pot without leaching, while retaining com
plete solderability. Migration is virtually eliminated 
and a bond .strength greater than 30 Ibs. is typical for 
"B" Case capacitors (110 mils square) with nail head 
leads. 
Laser Marking i.s available on ATC capacitors for quick 
and complete identification of capacity value and tol
erance. This highly legible and permanent marking 
results in no degradation of performance or reliability 
and is impervious to all cleaning solvents. 
The RF Capacitor Handbook presents over 190 pages 
of comprehensive detail design considerations and 
uses for miniature chip and leaded RF capacitors. 
You'll find theoretical and empirical high-frequency 
circuit design equations, especially at high RF power 
levels and frequencies, actual test data at frequencies 
from 100 MHz to 3 GHz, and practical design methods 
for increasing gain and power, DC to RF conversion 
efficiency, bandwidth, transistor lifetime, circuit MTBF, 
and low-noise performance. Request a copy from your 
representative or direct from ATC. 

S - Solder Coated, Final (CDR 12, CDR 14, CDR 
23, CDR 25) 

T - Silver (CDR 21, CDR 22, CDR 24) 

*U - Solder Coated, Nickel Barrier (ATC's BAR
RIER/CAP® Termination) (CDR 12, CDR 14) 

*"N" and "u" are preferred terminations for best 
solderability, thermocompression bonding, leach 
and migration resistance, and shelf life for chips 
and pellets. 

ATC has complete Government approved Hi-Rei test
ing facilities as well as RF production testing capa
bility through 18 GHz. 

ATC's Military Product Manual includes a correlation 
between ATC sizes and lead styles and MIL-C-11272 
and MIL-C-55681 sizes and styles. 

_ one norden lane, huntington sta., n.y. 11746 516-271-9600 -twx 510-226-6993 -telex 221201 

EEM 1985 ' , For manufacturers' sales offices, see yellow pages Ao1007 
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.. .. "ATCUHF/MICROWAVECHIPCAPACITORS ' 

ATC 100. HIGH Q SUPERCHIPSn.t 
UHF/MICROWAVE PORCELAIN CAPACITORS 
U!tra High' Q even ilt high ambient temperatures and at extremely high 
cur(enls. High power operation through .microwave ·frequencies. Extremely . 
low ESR and high dielectriC strength. 

/ High self-resonant frequencies. . 
lowrioise figure· inreceivihgsystems due to low ESR.· 
Ultra stable performance . assured by hermetic, self-encapsulating por-
celain . construction. .... .' . . 
Capacitance Range: '. . 
. . Case' A-0.1· pF to 100' pF to· 50WVOC, standard values per RETMA 

5% .Table- . '. . . ..' .' 
· CaseB-O.l pF to 1000 pF 10500 WVOC, standard values per RETMA' 

5%' Table '. . '. 
IR: 106 Megohms Min. @25°C,1OS MegohnisMin. @125°C up to and 

including 470 pF; .... .' 
. '105 Megohms Min .. ·@ 25°C, 104 Megohms Min. @ 125°C, 510 to 

· 1000 pF. . .' . . . 
Available inCase A .arid B Chips, Pellets and Case B .Leaded Styles. 
QPl Approved, Mll-C-11272, Mll-C-55681. . 

ATe 175 . 
ULTRA HIGH Q PORCELAIN CAPACITORS 
Qis ty'picallyfour times higher than ATC 1'00 at Microwave frequencies. 
Capaci,tance Range: . 

1.0· pF to 100 pF to 500 WVDC, standard values per RETMA 5 % Table .. 
lA:.1Q6 Megohms Min. @ 25°C, 105 MegohmsMin.·@ 175°C at rated 

_ voltage. . '. '. 
Available in Case SPeliets and Microstrip (MS) leaded. 

. , 

ATC 200 
HIGH CAPACITY CI;RAMIC CAPACITORS . '. ..' 
High packaging ~eli~ty".stable high K chip capaCitors for coupling and 

• bypass applications; 
. CapaCitance Range: '. . 1'.. 

Case A, 510 pF to 0.01 MF, 50 WVDC, stahdard values per RETMA 
.10% Table. '. . ." . 
· Case B, 0.005 .MF to 0.1 MF, 50 WVOCif/standard values per RETMA 

'. 10% Table. . -
IR: .104 Megohms Min. 

. Available in CaJie A and B Chips, Pellets and Case B Leaded Styles. 
. DWV: 300% of working voltage. 

ATC 700" 
TEMPERATURE STABLE CERA~IC CAPACITORS 
Ultra-stab'leNPO's with RF characterization. 
Capacitance Range: 
. Case A, 0.1' pF to 1000 pF, 50 WVDC, standard values per RETMA 

5% Table. , . 
Case 8, 0.1 pF to 5100 pF t6 500. WVDC, standard values per RETMA . 
5% Table. 

IR: 106 Megohms Min. up to 470 pF; 
.105 Megohms Min. above 470 pF @ 25°C; one-tenth these values @ 
125°C. . 

Available in Case A and B Chips, Pellets and Case B Leaded Styles. 
QPLApproved, MIL-C-.55681 

Operating Temperature Range for all Series is ~ 55°C to + 125°C. 

CALL FOR COMPLETE ATC. PRODUCT CATALOG AND PERFORMANCE DATA ° (516) 271-9600 

A·TC .111. Millimeter WavelengthMicrocaps@ 
GENERAL SPECIFICATIONS FOR ALL STYLES 

· . ~ . . 
ELECTRICAL' CHARACTERISTICS 
OPERATING FREQUENCY: Up to 50 Gliz. 
CAPACITANCE VALUES: 0..1 to 1800 pF, 100 WVDC, standard values per' 
RET~A 10% Table. 
STANDARD MEASUREMENT FREQUENCY: 1 MHz for 0.1 to 100 pF; 
1 KHz for values greater than 100 pF. . . 
IR: 10.11 Ohms Min. ·at 25°C and rated voltage for all dielectrics ex
cept CB; 1 D.' Ohms Min. at 25°C and rated voltage for CB dielectric. 
1'tie IR is 1/1 Oof 25°C value at 125°C and rated voltage. 
MECHANICAL CHARACTERISTICS 
HERMETICITY: The dielectric is virtually linaffected by moisture and 
commonly used cleaning solvents. 
BODY DIMENSIONS 

Case 
Size S T U X Y Z 

W-L .018 .025 .035 .050 .070 ' .090 
(Nom.) 1.459) (,637) (,889) n.27) (1.78) (2.29) 
1. H.I •• 005 (.127) to .011 (.279), H depends upon actual capacIty value. 
2. AHdimensions are In inches except those in parentheses,Which are in mm. 

TERMINATION STYLES 
TERM. SUFFIX MATERIAL 

STANDARD AP* Platinum Gold (Thick Film) 
AC* Gold Over Chromium (Thin.Film) 
SP Platinum Silver (Thick Film) --'-------' 

SPECIAL AN Gold Over Nickel (Thin Film) 
HT Golli Over Base Metals (Thin Film) 

• Preferred 

RUGGED CONSTRU,CTlON to minimiZe handling problems and circuit 
assembly problems. Impervious to static discharge failures. 
BOND STRENGTH: Exceeds Mll-STD-883 Method 2011.2 for wire bond
ability of all terminations and method 2019.1 for die shear strength. 

ENVIRONMENTAL CHARACTERISTICS 
OPERATING TEMPERATURE RANGE: -55°C to +125°C. 
ATC MicrocapsTM are designed and manufactured to meet or exceed 
the requirements of Mll-C-55681 and MIL-C-11272. These include 
Hi-Rei tests in accordance with MIL-STD-202. 

-.L 
/ \ H 

~ w---1-r 
W = L (I.e., Width = Length) 

RECOMMENDED BONDING TECHNIQUES 
• Thermocompression, ultrasonic and thermosonic gold wire and 

aluminum silicon wire bonding are applicable with all termination 
materials. 

• Lead/tin soldering is recommended for AP and SP. 
• High temperature, gold content solders are recommended for HT. 

Gold-germanium, gold-silicon, and gold-tin solders are primarily 
used. 

• Conductive epoxy can be .used with all termination materials .• 

ATC Microcapsl® are now available in a variety of leaded styles. Request latest catalog. 

Ao1008 For manufacturers' sales offices, see yellow pages EEM 1985 
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MECHANICAL CONFIGURATIONS: CASE SIZES A & B 
ATC QPL Lead and Termination 

Case Term. ATC MIL-C- MIL'C, Body Dimensions Dimensions and Materials 
Size & Type Code -Series 11272C 55681 Outlines Length (L) I Width (W) Thickness (T) Length (L) I Width (W) I Thickness (T) 

100 CY81* CORll rr--91 BG .055 ±.01O .055 (1.4) 
A ~ Chip CA 

CORll of. (1.4 ±.25) max. IInI-TPIWI 
700 - BP I.!:r--dJ ® 

100 CY83* COR13 ~ Lj4-T~Tj4- Gold over Nickel over Silver 
BG 

B IiCJ Chip CA COR13 .110 ±.015 .100 (2.54) (CA) 
700 - BP WIT IS A 

(2.79 ±.38) max. 

(C) C 175 - TERMINATION SURFACE Palladium Silver 175 ONLY 

100 CV82 COR12 batrtcr'Capft 
A e Pellet P BG 

700 COR12 ot. Same as chip plus Pellets are solder·coated chips - BP twice solder build-up: with a nickel barrier over the 
COR14 ., q·--;:I T r- Solder build-up for size A is: termination. Solder melting tern· 

100 CV84 BG .003 (,076) typo perature is 372°F, 179°C. 

B Iii:l Pellet 
Solder build·up for size B is: 

P 700 - COR14 .005 (.127) typo 
BP WIT IS A 

175 - TERMINATION SURFACE 

B~ 100 GV85 COR21 

c:et:r} Il BG 
MS 700 COR21 .120 (3.05) - BP -+l L 1+ T~TI+-

Microstrip 175 
min. - .110 ±.015 .100 (2.54) .250 (6.35) .093 ±.005 .004±.001 

B~ 100 CV86 COR22 CD=J-ta (2.79 ±.38) max. min. (2.36 ±.l3) ('~102±.025) 
AR BG 

Axial Ribbon 700 - COR22 -.I L I+- t --t T I+-BP 

B~ COR24 o tc 
.150 (3.81) 

100 CV88 max. 
RR BG I 

COR24 
Radial Ribbon 700 - BP -+lL~"T.iT~ 

B~ NAR 
100 c::():::::::J{-a - - .120 (3.05) 

Narrow 700 . ....j L I+- T .. p I+- min. 
Axial Ribbon 

~ 100 c::():::::::J -} • 
.110 ±.015 .100 (2.54) .250 (6.35) .050 ±.005 .006 ±.003 

NMS (2.79 ±.38) max. min. (1.27 ±.13) US ±.08) 
- -

Microstrip 700 -+I L ~ T-+I T I+-

~ ** c::::():::=Jt. .155 (3.94) 
VNMS 100 - max. 

o Vertical ~ L It- T.j W It-Narrow MS -
B 

~ 100 CV87 COR23 o -+ __ RW BG .120 (3.05) 

700 COR23 -.j L ~ "T.i W j4-
min. .110 ±.015 .100 (2.54) .500 (12.7) #26 AWG., 

Radial Wire - BP (2.79 ±.38) max. min. .016 (,375) dia. 

B .-e- 100 CV89 COR25 -o--}. nominal. 
AW BG .165 (4.19) 

700 - COR25 
~L~ t-+l T 14 max. 

Axial Wire BP 

Note: Mechanical configurations for the ATC200 Series are the same as those for ATC100 Series, except for VNMS which is not offered in the 200 Series. 

All dimensions are in inches except those in parentheses which are in millimeters: 
• CY81 and CY83 are Palladium Silver terminated Chips per MIL·C·11272 re

quirements. 

** VNMS improves the resonant frequency performance over that of the standard 
Microstrip. The first important parallel resonance' is approximately twice as 
high in frequency as with "flat" mounting (NMS), Note that in this configura. 
tion, the marking is now on a vertical surface. For details, contact factory. 

All leads are high purity silver and are attached with high temperature solder. 

LASER MARKED CAPACITORS with manufacturer's indentification, capacity and tol
erance code are available for any case size (including chips and pellets). To order, 
add suffix (X) to code. 

Special parts for NMR are also available. 

ATC has made every effort to. have this information as accurate as possible. 
Howey~r, no responsibility is assumed by ATC for its use, nor for any infringe· 
ments of rights of third parties which may result from its use. ATC reserves the 
right to revise the content or modify its product line without prior notice. 

ATC PART NUMBER CODE: 

ATC 100 B 910 F AW 500 X 

Series ~~J lUk~ Case Size . Laser Marking 

Capacitance . WVOC 

Indicates number of zeros following . . Term. Code 
digits of capacitance in picofarads. Capacitance Tolerances 

ba'ricz"(QP~nd BARRIER/CAp·@) are registered trademarks of American Technical Ceramics .. 

J7'-'il . 
1.IIJt.~ and UNI-TERM'@\areregistered trademarks of American Technical Ceramics. 

one norden lane, huntington sta., n.y. 11746 516-271-9600-twx 510-226-6993-telex 221201 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1009 
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MLCChi s' .P 

SIZE 

Length 

Width 

Thickness 

Terminal 

080S 

.080±.010 

.050±.010 

.050 

.020±.010 

Capacitance Range pf or mid II 10 000 pf or greater .' 

NPO 100 1.0-680 
50 1.0-1500 

X7R 100 100-.022 
50 100-.033 

100 270Q-6800 
Z5U 50 2700-.022 

25 2700-.047 

CAPACITORS 

.' 

Dimensions' Inches 
1206 1210 

.120±.010 .125± .010 

.060±.010 .095±.010 

.OSO .050 

.020±.010 .025±.010 

10-1500 82-3300 
10-3300 82-5600 

2700-.056. .2700-.10 
2700-.10 2700-.22 

6800-.018 .018-.039 
6800-.033 .018-.12 
6800-.12 .018-.22 

NOTE: For 0504, 1005,0907, 1505, 1805,1808,2321, 2224, contactthe lactory. 

SkyCap AVX SR Series . 
Conformally Coated Radial Leaded MLC 

Size and Capacitance Specifications 
EIA Characteristic 

AVX SRiS SR20 SR21 SR26 SR27 

Width .150 .200 .200 .260 .260 

Height .150 .200 .200 .200 .250 

Thickness .100 .125 .125 .150 .. 160 

Lead Spacing .100 .100 .200 .250 .300 

Lead Diameter .020 .020 .020 .020 ,. .020 

C apacltance R angep,orm I , pI or greater fd 110000 I 

EIA 
TC WVDC SR1S SR20 SR21 SR26 SR27 

NPO 100 10-330 390-2200 10-2200 1000-2200 1000-2200 
50 .10-470 470-4700 1000-4700 1000-4700 1000-4700 

X7R 100 470-4700 6800-4700 1000-.047 1000-.047 1000-.047 
50 470-m5 .022-.10 1000-.10 1000-.10 1000-.10 

ZSU 100 .010 .047~.10 1000-.10 1000-.10 1000-.10 
50 .010 :047-.33 1000-.33 1000-.33 1000-.33 

DipGuard AVX MD Series 
Molded dual-in-lineMLC 

-----
1500 

1812 1825 

.175± .010 .185± .010 

.125±.010 .250±.010 

.050 .050 

.025±.010 .025±.010 

390-6800 1800-8200 
390-.010 1800-.027 

.010-.18 .033-.10 

.010-.27 .033-1.0 

.033-.082 .10-:22 

.033-.22 .10-:47 

.033-.47 .10-1.0 

.' -Dimensions: Inches 

SR30 SR40 SRSO 

.300 .400 .500 

.300 .400 .500 

.150 .150 .200 

.200 .200 .400 

.020 .020 .025 

SR30 SR40 SRSO 

3300-.015 .015~.030 .010-.068 
6800-.022 .010-.10 

.15 .22-.47 .33-.47 

.15-.47 1.0 1.0-2.2 

.015-.47 .68-1.0 1.0-2.2 

.15-1.0 1.0-2.2 1.0-4.7 

21 ! .' 
J 

S S f C R apacltance angeplorm I , , pI or greater Id'f 10 000 I 

~
. i 

ize :;peci Ications 

AVX Moo1 Moo2 EIA/TC· WVDC 

NPO 100 
50 

Length .260 .260 

X7R 100 
50 

Height .135 max .165 max 

Height .165 max .195 max 

ZSU 100 
50 Thickness 1098 max :098 max 

Where to Order: 
AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Conway, SC 29526 Tel: (803) 293-4404 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815 
AVX Limited, Aldershcit, England Tel: (0252) 312131 Telex: 858473 
AVX K.K. Tokyo, Japan Tel:03-490-6501 Telex: ACXTYO 246 8091 
AVX Asia Limited, Hong Kong Tel: 3-689-171-5 Telex: 49576 AVX AS HX 

A·1010 For manufacturers' sales offices, see yellow pages 

10-3900 4700 
10-4700 4700-.010 

220-.010 -
.015-.10 15-.22 

- -
.010-.22 .33-.47 

EEM 1985 
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Molded Radials AVXMR Series 
Molded Radial Lead Capacitors 

Dimensions' Inches 
AVX MR04 MR05 MR06 

Length .190 .190 .290 

Width .190 .190 .290 

Thickness .090 .090 .090 

Lead Spacing .100 .200 .200 

Lead Diameter .025 .025 .025 

Tolerances ± .254 mm ( ± .010"). Lead diameter ± .05 mm ( ± .002") 
Capacitance Range - pI or mId il 10,000 pI or greater 

200 1-820 1-1200 1-3900 
NPO 100 1-3300 1-4700 5600-.015 

150 1-5600 1-8200 .010-.18 

200 100-.015 100-.015 .018-.039 
X7R 100 100-:027 100-.056 .068-.015 

50 100-.12 100-.120 .015-1.0 

Z5U 100 .010-.15 .010-.22 .27-.68 
50 .010-.39 .010-.39 .47-1.0 

Molded Axials AVX MA Series 
Molded Axial Leaded MLC 

Dimensions: Inches 
AVX MAlO MA20 MA30 MA40 

Length .160±.010 .250±.010 .240±.010 .390±.010 

Diameter .090±.010 .090±.010 .130±.010 .140±.010 

Lead Diameter .019±:002 .019±.002 .019±.002 .025±.002 

Capacitance Range pI or mId II 10 000 pI or greater 

MAlO MA20 MA30 MA40 

200 1.0-220 270-390 470-1200 1500-2200 
NPO 100 150-820 470-1500 1500-4700 2700-6800 

50 1000 1800 5600 8200-.012 

200 200-1200 1500-2700 3300-6800 8200-.022 
X7R 100 1500-6800 3300-.018 8200-.047 .027-.10 

50 8200-.022 .022-.056 .056-.10 .120-.27 

ZSU 100 1000-.022 .015-.047 .Q10-.082 .082-.22 
50 100-.10 .056-.10 .047-:22 .27-1.0 

SpinGuard AVX SA Series-Conformally Coated Axial 
Leaded MLC 

MR07 

.490 

.490 

.140 

.400 

.025 

2200-.015 
2200-.068 
2200-.10 

6800-.18 
6800-.47 
6800-2.2 
.15-2.7 
.15-4.7 

MA50 

.500±.020 

.250±.015 

.025±.002 

MA50 
2700-8200 
8200-3300 
.027-.10 

,027-.068 
.082-.33 
.33-1.0 

.22-.68 

.82-2.2 

Capacitance Range pI or mId il 10,000 pI or greater 

AVX SA10 SA20 SA30 SA4.0 WVDe SA10 SA20 SA30 

(L) .170 .260 .290 '.400 200 10-120 - -

1500 

MROS 
.490 

.490 

.240 

.400 

.025 

3900-.027 
3900-.12 
3900-.18 

.015-.33 

.015-1.2 

.015-4.7 

.33-4.7 

.33-10.0 

MA60 

.690±.020 

.350±.015 

.025±.002 

MA60 
.010-.033 
.039-.10 
.068-.15 
.082-.33 
.39-1.0 
1.2-3.3 

.82-2.7 
2.7-8.2 

.;e p 
SA40 

-
Diameter .100 :100 .150 .150 NPO 100 150-820 1000-1500 1800-3900 4700-6800 

Lead Diameter .019 .019 .019 

AVX Part Numbering 
System/How to· Order 

50 1000 1800 
.019 

220-470 200 -
X7R 100 560-6800 8200-.018 

50 8200-.022 .027-.047 

Z5U 100 .010-.022 .033-.047 
50 .010-.10 .10 

AVX Leaded MLC.: Example: SR205A561 FAA 

SRW __ 5_ _ __ A __ 
AVXSlyle 

SR. _ = Oipped Radials 
MR __ = Mold8d Radials 
MA __ = Molded Axials 
MD __ = 2-Pin Dips 

Voltage 
5=50V 
1 =100V 
6=200V 

Temperature 
Coefficient 
A=NPO 

AVX Chip MLC: Example: 08055Al01 FA1050R 

561 
Capacitance 
Code 
(Example) 
561 = 560 pi 
56 = sig. figures of cap. 
1 "" addit. no of zeros 

0805 _5_ __A__ ~ ___ F__ ___A __ 
Chip Size 
(l"x W·) 

0805 
0504 

Voltage 
50V=5 
100V=1 
2OOV=6 

Dielectric 
NPO=A 

Capacitance 
Code 
(2 significant 
digiIS+no. 
of zeros) 

Capacitance 
1bIerance 
0= ~.5pl 
F= ::+::1% 
G= ~2% 

failure Rate 
A=Standard 

EEM 1985 For manufacturers' sales offices, see yellow pages 

4700 8200-.010 
- -

.022-.047 .056-.10 

.056-.10 .12-.27 

.068-.10 .150-.22 

.15-.33 .47-1.0 

___ F __ 
CapaCitance 
Tolerance 
e= ~.25pl 
D"" ::!:.Spf 
E= ::+::.5% 
F= ~1% 

___ A __ 
Failure Rate 
A=Standard 

___A __ 
Leeds 

A=Standard 
T=Trimmed 

G= ~2% 

Terminations 
1 = Palladium I 

Silver 
2= Solder 
3=5ilver 
4 = Nickel/Tin 

050 
Thickness 
Max thickness 

in mils 

_R_ 
Packaging R=_' 

B=Bulk 

A·1011 
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capacitor technology, inc. 

COMPUTER . 
GRADE ALUMINUM 
ELECTROL YTIC 
CAPACITORS 

PRODUCT DATA 

TYPE FAD' . TYPE FA2 TYPE FA3 

GRADE: Standard computer 
GRADE: Miniaturized premium GRADE: Miniaturized computer 

computer CAPACITANCE: 880,000-200mfd 
CAPACITANCE: 1 farad-170mfd CAPACITANCE: 670,000-500mfd WVDC: 7.5-450 
WVDC: 5-506 WVDC: 7.5-250 MIN. ESR, OHMS: .006 
MIN. ESR, OHMS: .0057 MIN. ESR, OHMS: .0031 TEMPERATURE DC: -40 to 
TEMPERATURE DC:-40to TEMPERATURE DC:-40to +85°C 

+85°C +85°C ,LIFE TEST: 1000 +85°C 
LIFE TEST: 1000hrs +85°C LIFE TEST: 3000hrs +85°C 

TYPE FA4 TYPE FA5 TYPE FA6 
., 

GRADE: Miniaturized long life GRADE: Output switcher GRADE: Long life computer 
computer computer CAPACITANCE: 620.00Q-5600mfd 

CAPACITANCE2 800,000-180mfd CAPACITANCE: 67,000-2800mfd WVDC: 7.5-250 
WVDC: 7.5-250 WVDC:5-55 MIN. ESR, OHMS: .0056 
MIN. ESR, OHMS: .0056 MIN. ESR, OHMS: 20KHz TEMPERATURE DC: -40 to 
TEMPERATURE DC: -40 to TEMPERATUREOC:-55to +85°C 

+85°C +85°C LIFE TEST: 2000hrs +85°C 
LIFE TEST:. 2000hrs +85°C LIFE TEST: 1 OOOhrs +85°C 

TYPE FA7 TYPE FAa TYPE FA9 
GRADE: Premium computer GRADE: Extended temperature GRADE: Premium input switcher 
CAPACITANCE: 650,000- J computer CAPACITANCE: 7400-260mfd 

25000mfd CAPACITANCE: 430,000-4200mfd WVDC: 200-250 , 
WVDC: 7.5-150 WVDC: 7.5-250 MIN. ESR, OHMS: .020 
MIN. ESR, OHMS: .0065 MIN. ESR, OHMS: .0031 TEMPERATUREoC:-40to 
TEMPERATUREoC:-55to TEMPERATURE DC: -55 to +85°C 

+85°C +85°C LIFE TEST: 3000hrs +85°C 
LIFE TEST: 3000hrs +85°C LIFE TEST: 1000hrs +105°C 

3000hrs +85°C 

5015 speedway drive. fort wayne, indiana 46825 • 219/484-9054 

A'1012 For manufacturers' sales offices, see yellow pages EEM 1985 
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We've always been b~g 
in capacitors, diodes and resistors ... 

Now we're big in a lot of new little ways 
New 
Subminiature 
63 Volt Polyester Film 
Capacitors 

Case size: down to 
5X7.5mm 
Capacitance Range: 
.001 to .22 uf 
Type:CEM 

Call for literature. 

New 
Subminature 
Metalized Polyester 
Box Type 

Case size: 
down to 7.2 X 6.5 mm 
Capacitance range: 
.0047 to.47 uf 
Voltage range: 
63,100WVDC 
Type: CUB 

Call for literature. 

EEM 1985 

New 
Miniature 
Aluminum Axial and 
Radial leaded 

General purpose Types, 
first with -10% +20% 
tolerances for cost
effective standardization. 
Types: CAE (axial), 
CRE (radial) 

Call for literature. 

New 
Super Sub-miniature 
radial leaded 
aluminum 

Case size: 
down to 4 X 7 mm 
Capacitance range: 
.1 to 3300 uf 
Voltage range: 
6.3 to 50 WVDC 
Type:CRES 

Call for literature. 

New 
Chip packaged 
Mica Capacitors 

High temperature: 125°C 
High stability: -0 +50 
PPM/OCTyp. 
Capacitance range: 
1 PF to 2000PF 
Voltage: 
100, 500 WVDC 
High Q, Tolerances: 
down to .25%, 5% 
standard 
Type: UC 

Call for literature. 

New 
Printed Filters 

Mica dielectric, high 
stability, size effiCient, 
cost efficient. 
High pass 
Band Pass 
FM, CATV, mobile radio, 
satellite TV, special 
applications 
Conformally coated or 
. chip packaging. 
Type: Printed Filters 

Call for literature. 

New 
Stacked Film 
Mica Capacitors 

150° IC operating 
temperature 
200 PPM/o C stability 
CapaCitance range: 
470 PF to 68,000 PF. 
Voltage range: 
250, 630, 1000 WVDC 
Type:SE 

New 
Bridge Rectifier 
Assemblies 

1 amp through 35 amp 
All case stylesand lead 
configurations, DIP up to 
1.125 square. 

Call for literature. 

New 
Shottky Barrier 
Rectifiers 
1 amp, 3 amp ratings 
20, 30, 40 volts 
Low coat 
Low leakage 
Type: IN5817 to IN5820 

Call for literature. 

New 
Low Cost 
Precision Film Resistors 

Metal fim construction 
High stability, excellent TC 
Low Noise 
2%,5% TOlerance 
EIA Decade Values 
Type:CFR 

Call for literature. 

For manufacturers' sales offices, see yellow pages 

We've always been known 
for excellance and cost
effectiveness for our 
complete families of Alum
inum, Film, Tantalum, 

! Ceramic and Mica 
Capacitors; Diodes and 
Resistive products. 

Now we've developed 
these new products with 
more still coming. 

Write or call for detailed 
literature on any of these 
products, to help you be 
cost-effective, with pride 
in your systems. 

Eastern Division & 
Headquarters 
25 Dubon Court 
Farmingdale, N.Y. 11735 
(516) 454-6390 

EAST OF MISSISSIPPI: 
TOLL FREE: 
(800) 645-9626 
TELEX: 221794 

Western Division 
1701 East Edinger Ave. 
Unit F2 
Santa Ana, CA 92705 
(714) 547-7034 

WEST OF MISSISSIPPI: 
TOLL FREE: 
(800) 628-5780 
TELEX: 181604 

Ao1013 
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CRC ------ TABLE OF CONTENTS ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO CATALOG T CAPACITORS 

TABLE OF CONTENTS 

Product Features .............................................. A·1014 
General Product & Ordering Information ......... , A·t016 
Options Available For Standard Capacitors ...... A·1017 
High Peak Current Capacitor Information ........ A·1018 
Manufacturi ng & I nspection Flow Plan ............A·1019 

. Periodic Test Program For QPL ........................ A·l020 
High Reliability Screening .............................. A·I02l 
Reliability Questions & Answers .........•.... , ...... ; A.l023 
Environmental & Life Test Data ............. , .......... A·1026 
A12 & K12 Metallized Polycarbonate .. , ............. A·1028 

TRIDENT MARK 46 
LANCE MISSILE MARK 48 
F15 A1RCRAFT SPARROW 
F1B AIRCRAFT NEARTIP 
SPACE SHUTTlE NOMI I 
ROLAND HARPOON 

AND MANY OTHERS 

CRC hermetically sealed 
plastic film capacitors 
are acknowledged world 
wide as the highest qual· 
ity. Standard tubular 
metallized polycarbonate 
capacitor, AC rated to 40 
KHz and qualified to 
MIL·C-8342l/01 is shown 
above .. 

UPPER LEFT Type 55 foil polypropylene capacitors are 
used in power resonating appiications UP to 160KHz arid 
with' fast switchinB, high peak current devices. A typical 10uF 
capacitor measurln'g 1.25" diameter x 3.375" length can 
handle up to 50A rms under continuous duty OPeration. Its 
ESR at 100KHz is approximafely 0 .. 0016 ohms Which fs 
typifal of the low loss inherent in these capacitors. 

UPPER RIGHT This 75uF, 50VOC, metallized polycarbonate 
capacitor .is 1" square by 3¥4" long and is rated at lOA rms at 
25KHz at 100"e. Each capacitor receives 168 hours of AC 
voltage at 25KHz to produce lOA rms in combination with 
SOVDC applied during, burn-in at 1000 e, 

G12 Sub·Miniature Metallized Polycarbonate .... A·1032 
P12MetailizedPolycarbonate ... ; ........ ; .............. A·l036 
Jl1 & Kll Metallized Teflon ............................. A·l040 
A9l Foil Teflon ................................................. A·I044 
K93 Foil Polystylrene ................... , ................... A·I048 
AlO Double Layer Plastic ................................ A·l052 
A52 Foil Polycarbonate ............. : ...................... A·l054 
852.Foil polycarbonate ........ , ........................... A·1056 
812 Metallized Polycarbonate .......... ; ............... A·1058 
855 High Current Foil Polypropylene .............. A·1060 
815 High Current Metallized Polypropylene .... A·l062 

K12 

OPERATING TEMPERATURE: -650 Cto +1250 (Derate 50% 
from 1000 C to 1250 C) 

CAPACITANCE.RANGE: .001 to 27uF, .1% to 10% tolerances 

INSULATION RESISTANCE, 300,000 meg-uF (100,000 meg-uF for 
K12@ 250 C) 

SCREENING: 190% Quality conformance inspection. Qualified 
to Failure Rate "S" of MIL-C,s3421/01. 

APPLICATIONS: Timing,filter and . feed-back circuits, pulse
forming networks .. A12 and K12 capacitors 'lire used' 
extensively in the Space Shuttle Program. 

TYPE G12 

01 

SCREENING, 't00% Quality conformance inspection per 
applicable paragrap.hs of MIL-C,s3421. . 

ApPLICATIONS: Timing, filter, feed-back circuits, and pulse
forming networks. Used where small size is critical. G12 
capacitors are uSedi;, numerous Navy missile and torpedo 
projects. . 
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TYPE Jl1 & Kll 

SCREEN ING: 100% Quality conformance inspection per 
applicable paragraphs of MIL-C-S3421. Will meet all 
,environmental requirements of MIL-C-S3421 except vibration 
at 20 g's and shock at 50 g's. 

APPLICATIONS: Timing, sample and hold, integrating and 
tuning circuits. Jll and Kll are used in critical space, 
military applications which require lowest dielectric 
absorption and highest insulation resistance and low 
dielectric loss. 

TYPE A91 

SCREENING: 100% Quality conformance inspection per 
applicable paragraphs of MIL-C-S3421. Will meet all 
environmental requirements of MIL-C-S3421 except vibration 
at 20 g's and shock at 60 g's. 

APPLICATIONS: Pulse-forming networks, timing, sample and 
hold, integration and tuning circuits. A91 is used in hi-rei 
programs which require a rugged low loss capacitor with 
high insulation resistance and low dielectric absorption. 

TYPE K93 

APPLICATIONS: Qualified for the Trident Program. Used in 
critical space and military applications that require stability, 
high insulation resistance, low dielectric absorption and low 
dissipation factor. 

TYPE A52 

OPERATING TEM,PERATURE: -65°C to +1250 C (Derat~ 50% 
from 100°C to 125°C) 

SCREENING: 100% Quality conformance inspection with 400Hz 
burn-in. 

APPLICATIONS: Snubber, high current pulse applications. A52 
capacitors ,are used in the FlS aircraft. 

TYPE 855 

A.C. RATING: 400 &600 VRMS @ 400Hz, high current ratings to 
40KHz, low E.S.R. 

SCREENING: 100% Quality conformance inspection with 400Hz 
burn-in. 

APPLICATIONS: Snubber circuits, switching power supplies and 
where high RMS and peak current ratings are required. 

TYPE 815 

A.C. RATING: 400 & EiOO VRMS @ 400Hz, high current ratings to 
40KHz, low E.S.R. 

SCREENING: 100% Quality conformance inspection with 400Hz 
burn-in. 

APPLICATIONS: Snubber circuits, switching power supplies and 
where high RMS and peak current ratings are required. 

For manufacturers' sales offices, see yellow pages 



1500 . '. CAPACITORS 

CRC ----- A VIEW OF CRC MANUFACTURING ESTABLISHED 
REL lABILITY 

COMPONEN r nESEARCH co GENERAL PRODUCT INFORMATION CAPACITORS 

CAPACITOR ASSEMBLY: Typical pro
duction area located within our award win
ning 50,000 sq. ft. manufacturing facility. 
Ideal assembly conditions enable CRC em
ployees to produce high reliability pre
cisely and efficiently. 

BURN-IN AND TEMPERATURE CYCLING: Before 
and after hermetic sealing, CRC capacitors receive 100% 
burn-in. . 

The 12 foot high shock chamber above right, was used 
in performing 500 thermal shock cycles (-55°C to + 125°C) 
on eRC metallized polycarbonate capacitors being qualified 
for the space shuttle program. 

Vibration,' shock, salt spray, humidity, pressure, and 
various other stress tests are conducted in our modern 
laboratories. During these tests, capacitance parameters 
are accurately monitored in order to study how our products 
can be constantly improved. CRC has over 200 cubic feet 
of thermal shock and aging work space available. 

ORDERING INFORMATION - Terms: Our terms are net 30 days ,to 
customers approved by our credit department. All shipments are F.O.B., 
Santa Monica, Calif. Minimum Order: Minimum billing per order is 
$50.00. Complete Part Number: Please make ceftain that you have 
complete part number to avoid any errors or delays. Please check part 
number instructions on individual specification pages. 

PART NUMBER OBSOLESCENCE - Due to changes in military speci
.fications for which we are qualified, upgrading of our catalog specifica
tions, or size reduction, part numbers formerly used may now be 
obsolete. We urge our customers to change their, eXisting drawings 
to indicate the new part numbers for old and new design, wherever 
possible_ If you are unable to make this change, CRC will continue 
tl1 supply and mark parts indefinitely to the old specifications. 

CONSTRUCTION INFORMATION- Unless otherwise specified all ,parts 
listed are metal cased, tubular, with both wire terminals isolated from 
the metal case. 

INSTALLATION INSTRUCTIONS - To prevent damage to the hermetic 
seal joint, use a tweezer type heat sink between the soldering iron and 
solder beads when soldering within 1/4" of beads. Prior to lead bending 
or twisting, protect glass seals and solder jOints by gripping lead near 
solder bead with a small plier. 

CALIBRATION EQUIP
MENT: ,Hundreds of pre
cision instruments for par
ametric measurement .are 
maintained under constant 
calibration. One out of ap
proximately four employ
eesis dedicated ,to quality 
control assurance, and 
inspection. CRG supplies 
capacitors for 'laboratory 
standards use throughout 
the world. 

ENVIRONMENTAL TESTING: Our qualified testing 
laboratory contains equipment necessary to perform ,ran
dom and sinusoidal vibration, shock, acceleration, moisture 
resistance, salt spray, solderability, resistance to solvents, 
barometric pressure; and many other tests. This laboratory 
is used daily to qualify standard and special designs as well 
as to prove out new designs. These capabilities ensure the 
consistent quality of our established reliability capacitors. 

Contaminating films on the glass seal surfaces may appear during 
customer handling and installation of capacitors. To preserve the high 
insulation resistance inherent in CRC capacitors, clean the glass seal 
surfaces thoroughly with acetone or chlorinated hydrocarbon fluid. 

CAPACITOR MEASUREMENT INFORMATION - The high quality of CRC 
capaCitors may be difficult to evaluate unless sufficiently sensitive and 
accurate equipment is utilized in conjunction with proper measure-
ment techniques. ' 

Capacitance bridges equal to the General Radio 1620A are rec
ommended for best accuracy of capacit<;lnce. This bridge is satisfactory 
for dissipation factor measurement of capacitors up to 1 uFo eRC has 
developed a special bridge capable of accurately measuring dissipa
tion factor of capaCitors up to 100 uF or more at frequencies up to 
1 KHz. For inspection of OF of larger'than 1 uF capacitors it is sug
gested that you use samples correlated by our measurement laboratory'. 

Insulation resistance measurement is performed by Component 
Research Co. using leakage current methods which are repeatable to 
1 picoamp for capacitors less than 0.1 uFo Larger values require 
adequate charge time to minimize dielectric absorption effects. Guard 
boxes are used to perform le'akage current and dielectric absorption 
measurements. 

PATENT INFORMATION - CRC capacitors are exclusively manufac
tured under one or more of the following patents: 3,238,428; 3,260,906; 
3,292,063; 3,506,895; 3,539,886; 3,603,849; 3,626,362. Additional patents 
pending. 
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1500 CAPACITORS 1500 

eRe ~ OPTIONS AVAILABLE FOR ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO. STANDARD CAPACITORS CAPACITORS 

Following is a list of some options and char
acteristics available when you are ~equired 
to meet special design or operating condi
tions. 

SPECIAL CAPACITOR VALUES 
If your application requires odd values such as 

0.1001SuF ±0.1 % or 0.9999uF ±0.2S%, such re
quirements are readily met from our large stock 
of standard and non-standard values. Individual ca
pacitors can be permanently marked or tagged with 
discrete values accurate to six places if required. 

SPECIAL VOLTAGE RATINGS 
Problems of size may occur when replacement 

of a poor quality capacitor is required. Under certain 
conditions such as restricting the operating tempera
ture, or limiting DC hipot to lS0% of rated volts, a 
substantial size reduction is possible. Check with our 
applications engineering department for our recom
mendations in such cases. 

LINEAR TC SLOPE for RESISTOR MATCHING 
CRC Series A93 Polystyrene Capacitors provide 

the closest approximation to a straight line plot for 
capacitance vs temperature over the range of -SO°C 
to +85°C, with less than lS0PPM/oC in negative 
slope. Larger capacitor values appear to have lower 
TC than smaller capacitor values. Typically, values 
ranging O.OluF average -100PPM/oC and 1.0uF 
range -40PPM/oC. The normal worst case limits in 
non-linearity.of TC slopes are ±SOPPM/oC for all 
A93 polystyrene capacitors. Slopes are available as 
low as ±lOPPM/oC for the full temperature range 
of -SO°C to +8SoC. This slope is a permanl;lnt char
acteristic and will remain constant with temperature 
cycling and time. 

±10PPM/OC TRACKING 
MATCHED CAPACITORS 

In some applications it is desirable to have sev
eral capacitors of the same value track together over 
a specified temperature range. 

Frequently good linearity is not mandatory, pro
vided all capacitors although non-linear, follow the 
same pattern of varying in capacitance with tempera
ture. In other applications a set of different capaci
tors must track within a defined ratio limit of each 
other as temperature changes. 

From its large stock of 100% screened and 
batch controlled high reliability capacitors, CRC can 
furnish many combinations of desired matched ca
pacitors in a minimum of time. 

MATCHED SETS TO ±0.05% ACCURACY 
CRC can provide matched sets of two or more 

capacitors with readings of ±0.05% of each other 
although the purchase tolerance is as high as ±1%. 
This is more economical than purchasing individual 
capacitors to ±0.1 % or ±0.2S% tolerances. 

ZERO TEMPERATURE COEFFICIENT 
BY TC MATCHED PAIRS 

It is difficult to obtain zero TC over a wide 
temperature range. But over a more limited range CRC 
can provide a TC as low as zero ±SPPM/oC by pair
ing two capacitors with opposing slopes. Typically an 
A93 polystyrene capacitor matched with the same 
value A12 polycarbonate capacitor will match to zero 
±30PPM/oC from -lo°C to +8SoC, as off the shelf 
purchased items. 

If lower TC than this is required, we can 100% 
measure and match for closer temperature coefficient. 

"PIGGYBACK" PERMANENTLY CONNECTED 
MATCHED CAPACITORS 

Customers sometimes prefer the matched ca
pacitors connected together as one to prevent their 
separation prior to installation. CRC standards are 
made by "piggyback" connection of trimmers which 
can provide accuracies to ±O.OS%. Shown below is a 
figure of a "piggyback" connected matched capacitor. 

50,000,000 MEGOHMS 
INSULATION RESISTANCE 

This may seem incredible but CRe is supplying 
special luF teflon capacitors which measure up to 
S,OOO,OOO megohms at loO°C, and up to SO,OOO,OOO 
megohms at temperature from 2SoC to -40°C. 

CRC is developing new methods of measuring to 
higher levels of insulation resistance and believes 
it will be able to verify that specially selected smaller 
valUes such as O.luF can be supplied, to meet a 
specification of SOO,OOO,OOO megohms. When you use 
capacitors in 'such sensitive applications certain 
errors and disturbances not normally observed be
come visible. Some of these are described below. 

LOW "PIEZO ELECTRIC LIKE" 
VOLTAGE GENERATION CAPACITORS 

When subjected t6 a temperature change, ca
pacitors generate a voltage which may vary from one 
to another within the lot. Voltage up to ten millivolts 
per °c have been observed. White voltage outputs 
generally do not increase linearly with temperature. 
in some cases there has actually been voltage re
versal during a temperature run in a given direction. 

CRC supplies specially selected O.SuF, SOVDC 
teflon capacitors similar to the J 11 BS04 styles to 
meet requirement of, O.S millivolts maximum/oC 
voltage generation, for a critical application. 
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1500 CAPACITORS 1500 

CRC ~ HIGH PULSE CURRENT ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO METALLIZED CAPACITORS CAPACITORS 

CRC PLASTIC FILM CAPACITORS have low loss elec
trod!,! terminations that are unsurpassed for current 
handling after exposure to the extremes of thermal 
shock .and operational life. 

CRC FOIL CAPACITORS utili~ing low loss plastic films 
such as polypropylene, teflon, polystyrene, and poly
sulfone are recommended for use with fast switching 
rates at very high peak currents. 

CRC METALLIZED .FILM CAPACITORS with lower 
repetition rates and relatively high currents, can be 
used to .conserve space and weight. 

As an example a 10uF, 30VDC, metallized poly
carbonate capacitor type Gl2A106 was charged at 
30VDC and' discharged into a 0.02 ohm vacuum 
switch at a 1 PPS rate for days to determine if it 
would open up. There was no noticeable effect on 
.ESR or dissipation factor as a result of this test. 

During this test the first ¥2 sine discharge current 
pulse was approximately 180 amperes and decayed to 
zero current after several 100 KHz resonant cycles .. 

We attempted to open this miniature lOuF ca
pacitor by charging it with 100VDC which resulted in 
a first ¥2 sine pulse current of 500 amperes peak at a 
1 PPS rate for several hours. Despite the voltage over- . 
stress applied and the extremely high peak capacitor 
current developed, we could not . degrade ·the termi
nation quality of the G12AI06 capacitor. 

We can conclude that CRC miniature metallized 
polycarbonate capacitors are capable of handling 
enormous discharge current provided the repetition 
rate is slow, 

A study is now being conducted by CRC to de
termine the optimumAC operating conditions with 
maximum energy density under high current pulse 
conditions for metallized vs. metal foil capacitors. 

These tests will determine what repetition rate 
conditions require a larger foil capacitor instead of 
a smaller metallized film capacitor for failure-free 
operation. 

IF YOUR APPLICATION REQUIRES MAXIMUM 
RELIABILITY, SMALLEST SIZE, AND OPERA
TION IN CRITICAL AEROSPACE OR .INDUS
TRIAL ENVIRONMENTS, CRC APPLICATION 
ENGINEERS WILL BE PLEASED TO REVIEW 
YOUR SPECIFICATIONS FOR CORRECT CA-' 
PAC/TOR USAGE. , 

1600 AMPERES PEAK 

uuu -

0.15 r SECONDS PULSE WIDTH 

IN THIS TEST A 1 uF, 400VDC, METALLIZED POLYCARBO
NATE CAPACITOR, TYPE K12E105, IN A 0.750" X 1.875" 
CASE DEVELOPED 1600 AMPERES PULSE CURRENT WHEN 
DISCHARGED INTO A 0.02 OHM SWITCH LOAD AFTER 
CHARGE AT 800VDC. REPETITION RATE WAS 1 PPS AND 
NO DEGRADATION OF ESR OR DISSIPATION FACTOR OR 
CASE WARM-UP WAS MEASURABLE AFTER SEVERAL 
HOURS OF OPERATION. 

--------

=4t=-' =-= -==K=12=E=IO=5=======t~ 
• 

Actual size of the luF, 400VOC capacitor tested at developed 
pulse currents up to 2600 amperes peak to peak at 1 PPS rate. 

500 AMPERES PEAK 

.....-- 5 }J SECONDS PULSE WIDTH 

CAPACITOR DISCHARGE CURRENT SHOWN FOR TYPE 
G12AI06 METALLIZED POLYCARBONATE CAPACITOR, 10 
uF, 30VDC, AFTER CHARGE AT 100VDC AND DISCHARGE 
INTO A 0.02 OHM SWITCH LOAD. REPETITION RATE WAS 
ONE PJJLSE PER SECOND AND THE RESONANT FRE
QUENCY RESULTING FROM DISCHARGE INTO THE LOAD 
IS 100KHz. 

'GI2AI06 I 
Actual size of the 10uF, 30VOC capacitor tested at developed 
pulse currents up to 900 amperes peak to PE1ak at 1 PPS ra~. 
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CRC --...- MIL-C-83421/1 - MIL-C-39022/9 ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO MANUFACTURING & INSPECTION FLOW PLAN CAPACITORS 

100% INSPECTION PER 
MIL-C-83421 & MIL-C-39022 

The high reliability capacitor screening plans developed by 
Component Research Co. have been adopted by space and 
military contractors throughout the world for critical programs. 
The new general specification MIL-C-83421 incorporates much 
of the screening features shown below at an attempt to pro
vide a "state of the art" capacitor specification for general 
industrial and aerospace use. 

Our flow plan for manufacturing and inspection shown 
below covers the steps used to process and screen all of our 

100% PROCESSED AND SCREENED 
Steps 1-9 show the 100% processing (up to and includ
ing hermetic sealing), of MIL-C-39022/9 and MIL-C-
83421/ 1 qualified pcilycarbonate and CRC standard 
capacitors. - Polycarbonate, Teflon, Polystyrene and 
Polysulfone. The quality level selected will be deter
mined by the individual capacitor specification. 

QUALITY LEVEL 1 
MIL-C-83421/1 & MIL-C-39022/9 

1. BURN·IN 

2. TEMPERATURE CYCLING 

3. HELIUM LEAK TEST 
AND GROSS LEAK TEST 

4. AC·DIELECTRIC STRENGTH 

5. DC·DIELECTRIC STRENGTH 

6. INSULATION RESISTANCE 

7. % CAPACITANCE 
TOLERANCE 

8. % DISSIPATION FACTOR 

9. SELECTION FOR 
PERFORMANCE GRADES 

10. REPEAT ELECTRICAL 
MEASUREMENT AND 
RECORD DATA AS REQUIRED 

11. CONDUCT SPECIAL 
MEASUREMENT WHEN 
REQUIRED BY CUSTOMER 

12. FINAL VISUAL INSPECTION 
OF WORKMANSHIP. 
MARKING, PAPERWORK 
AND PACKAGING 

13. SHIP CERTIFICATE OF 
COMPLIANCE WITH PARTS 

Highest reliability capacitors with standard or special screening 
for Apollo, Viking, and other space programs. Also used in military 
and ultra high quality industrial applications. 

Qualified for space, critical applications, F15 aircraft, Trident, 
space shuttle and other programs. 

polycarbonate, teflon, polystyrene and polysulfone film capac
itors. The individual specifications shown in the catalog list 
the actual screening performed for each style. A choice of 
three quality levels provides different degrees of intensive 
screening to assure the highest possible quality at lowest cost. 
Special screening plans are available which include tests 
such as 100% corona inception Inspection, 40KHz AC burn-in 
at lOO°C, high impedance monitoring for intermittent condi
tions at low voltage during temperature cycling, ESR inspec· 
tion at 100KHz, dielectric absorption effects with rapid 
switching rates and varying temperature, and many other 
sensitive measurement phenomena. 

PROCESSING STEPS 
A. CAPACITOR MATERIAL INSPECTION 
B. IDENTIFY PROCESS PAPERWORK WITH MATERIAL LOT NUMBERS 
C. CAPACITOR SUB·ASSEMBLY INSPECTION 
D. SPECIAL VACUUM PROCESSING 
E. HERMETIC SEAL AFTER NITROGEN BACK·FILL 
F. INITIAL INSPECTION OF COMPLETED CAPACITOR (7X POWER) 

1. BURN·IN 
2. TEMPERATURE CYCLI NG 
3. HELIUM LEAK TEST 

AND GROSS LEAK TEST 
4. AC·DIELECTRIC 

STRENGTH 
5. DC·DIELECTRIC 

STRENGTH 
6. INSULATION RESISTANCE 
7. % CAPACITANCE 

TOLERANCE 
8. % DISSIPATION FACTOR 
9. FINAL VISUAL 

INSPECTION OF 
WORKMANSHIP, 
MARKING, PAPERWORK, 
AND PACKAGING 

10. SHIP C OF C WITH PARTS 
High reliability capaCitors 
screened for space, missile 
and industrial applications. 
Qualified for many programs 
such as The Tow Missile, The 
Lance Missile and F15 air· 
craft. 

1. TEMPERATURE CYCLING 

2. HELIUM LEAK TEST AND 
GROSS LEAK TEST 

3. AC·DIELECTRIC STRENGTH 

4. DC·DIELECTRIC STRENGTH 

5. INSULATION RESISTANCE 

6. % CAPACITANCE 
TOLERANCE 

7. %DISSIPATION FACTOR 

8. FINALVISUAL INSPECTION 
OF WORKMANSHIP, 
MARKI NG, PAPERWORK 
AND PACKAGING 

9. SHIP C OF C WITH PARTS 

High reliability capacitors 
with reduced screening and 
perlormance levels for lower 
cost high volume programs, 
such as missiles, aircraft 
and telephone equipment 
applications. 

Random samples from completed production lots of'allquality levels are periodically tested. 

These tests may consist of Insulation Resistance at high temperature, Dielectric Absorption, 
Temperature Coefficient and AC stress analysis tests. 

In addition; samples are life te!jted for retention of qualification. 
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eRe ---- RETENTION OF QPL - MIL-C-83421 11 ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO FAILURE RATE "S" CAPACITORS 

GROUP "B", INSPECTION' 
GROUp B, SUBGROUPS 1,2 and 3: In order to main-
tain qualification, CRe performs periodic testing. Capac-
itors from current production lots of CRHOl throulh 

PER MIL-C-83421, TABLE IV CRHOO which have si.rc~essfu"y completed "Group " 
Inspection, (see "A12 and K12 Quality Conformance In-
spection") are selected. 

, 
SUBGROUP 1 TE~TS 

10 Each CRH Style Monthly 

• Barometric Pressimi 

• Insulation Resistance at 
Max. Rated Temperature 

• Temperature Coefficient 

• Life (2,000 Hours) 

DC LIFE TEST 
PERFORMED 

MONTHLY 

GROUP B, SUBGROUP 1 
FOR ALL CRH STYLES 

COVERING ALL 
FAILURE RATE LEVELS 

capacitors are DC-Life 
tested at 100°C and at 
140% of the rated D.C. 
voltage for· 2,000 hours. 
(This is an acceleration 
factor of 5:1). 

AC~SINUSOIDAL 
LIFE TEST 

PERFORMED' 
MONTHLY 

Capacitors are AC life 
tested 'for 250 hours at 
100°C and at the 40 KHz 
RMS voltage rating. This 
test is performed month
ly in order· to verify the 
AC RMS voltage and cur
r~nt ratings. 

, 
SUBGROUP 2 TESTS 

CRH01 Parts Jan., July 
CRH02 Parts 'Feb., Aug. 
CRH03 Parts March, Sept. 
CRH04 Parts April, Oct. 
CRHDS Parts May, Nov. ' 

• AC Conditioning 
250 Hours 

.' Dissipation Factor 
• Insulation Resistance 
• I:;. Capacitance 

EXAMINATION 
OR 

Barometric' 
Pressure 

Insulatian 
ResIstance 

CONDITIONS 

PerMIL-C-83421 

@ Rated voltage 
@ 12SOC 

., 

InsulatIon ReSistance TerminaltoTerminal 
at Rated Voltage 
and 25°C 

Terminals to Case 

I:;. Capacitance % At 1 KHz and 2SOC 
changl with life 

% DIssipation Factor At 1KHz and 2SoC 

t 
SUBGROUP 3 TESTS 

18 Parts Every 6 Months, Consisting of 
CRHOl, CRH02, CRH03, CRH04 and CRHOS 

• Vibration 

• Salt Spray 

• Immersion 

• Solderability 

No breakdowns 

2,000 Megs-uF need not 
exceed 20,000 Megs 

100,000 Meg-uF need not 
exceed 1,000,000 Megs 

10,000 Megs min. 

±2% max. of 
Initial value 

0.2S% max. 

• Shock 
• Dielectric AbsorptIon 

• MoIsture Resistance 

• Terminal Strength 

• Resistance' to Solvents 

No breakdowns 

1,000 Megs-uF need not 
exceed.10,OOO Megs 

33,333 Megs-uF need not 
exceed 333,333 Megs 

10,000 Megs min. 

±5% max. of 
Initial value 

0.3S% max. ' 

At 40 KHz 
RMS 
Voltage 
Rating 
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1. CAPACITOR MATERIAL INSPECTION 

MANUFACTURING 

AND 

INSPECTION 

FLOW PLAN 

2. IDENTIFY. PROCESS PAPERWORK WITH 
MATERIAL LOT NUMBERS 

3. CAPACITOR SUB-ASSEMBLY 

4. CAPACITOR SUB-ASSEMBLY INSPECTION 

5. SPECIAL VACUUM PROCESSING 

1. 100% Screen and test per MIL-C-83421, 
table 4. 
2. Select parts for Trident order. 
3. Sample test capacitance, I.R. % D.F. & 
ESR at 25°C. Record readings on five sam
ples. 
4. Burn-in for 16 hours at 1000C at 40KHz at 
rated RMS voltage (100% test). 
5. Thermal aging, 5 cycles -65°C to + 125°C 
(100% test). 
6. Seal test, fine leak (100% test). 
7. I.R. at 125°C terminal to terminal (100% 
test, record samples). 

% CAPACITANCE 
TOLERANCE At 25°C at 10KHz 

6. IN-PROCESS ELECTRICAL TESTING 

7. VACUUM PROCESSING 

8. NITROGEN BACKFilL 

9. HERMETIC SEAL 

10. INITIAL INSPECTION OF COMPLETED 
, CAPACITOR AT 7X MAGNIFICATION 

8. I.R. at 25°C terminal to terminal (100% test, 
record samples). 
9. Tolerance assort at 25°C at 10KHz (100% 
test). 
10. Record capitance drift for 5 samples. 
11. % dissipation factor at 25°C at 10KHz 
(1000/0 test, record samples). 
12. ESR at 25°C at 100KHz (record 5 sam
ples only). 
13. Select 2 random samples and dissect for 
product conformance. 
14. Quality control manager review of data 
for lot acceptance. 

4.7.8 ±1% 100% 
TEST 

BURN-IN 
168 hrs. @ 100°C @) 40KHz @ 
maximum rated RMS voltage 

4.7.2 There·shall be no 100% 
evidence of physical TEST 

THERMAL AGING 

INSULATION RESISTANCE 
TERMINAL TO TERMINAL 

INSULATION RJ;:SISTANCE 
TERMINAL TO TERMINAL 

% CAPACITANCE 
TOLERANCE 

% CAPACITANCE 
DRIFT FROM STEP 1 TO 10 

% DISSIPATION FACTOR 

RADIOGRAPHIC 
INSPECTION 

VISUAL MECHANICAL 
INSPECTION 

At 25°C at rated DC voltage 

At 25°C at 10KHz 

At 25°C at 10KHz 
referenced to initial reading 

At 25°C at 10KHz 

Two views at 90° per 00 48491 

Per 2864019 

4.7.3 

4.7.5 

4.7.5 

4.7.6 

4.7.6 

4.7.7 

4.7.7 

4.7.8 

4.7.8 

4.7.9 

N/A 

4.7.1 

for each test step 7, 8, 9, 11, 12 and 13. 

damage 

There shall be no 100% 
evidence of physical 
damage 

TEST 

1x10-6atm/cm'/ sec. 100%· 
max. leak rate TEST 

No bubble 100% 
TEST 

No shorts 100% 
TEST 

100% 
No shorts TEST 

1,000 meg's-uF, need 100% 
not exceed 10,000 TEST 
megohms 

100,000 meg's-uF, 100% 
need not exceed TEST 
1,000,000 megohms 

±1O/o 
100% 
TEST 

±0.5%. 100% 
TEST 

0.5% 100% 
TEST 

Per 48491 100% 
TEST 

Per 2864019 1.0% 
AQL 

COMPONENT RESEARCH CO., INC. • 165526TH STREET. SANTA MONICA. CALIF. 90404. (213) 829-3615. TWX: (910) 343-6864 

EEM 1985 For manufacturers' sales offices, see yellow pages Ao1021 



1500 CAPACITORS 1500 

CRC ... -... - CRITICAL APPLICATIONS ESTABLISHED 
RELIABILITY 

COMPONENT F,;;::,[ARCH CO SCREENING CAPACITORS 

Component Research capacitors are used in 
critical applications where their reliability and 
performance can affect the success of an entire 
program involving years of preparation and bil
lions of dollars of program cost. For over a 
decade, aerospace programs from Apollo to 
Space Shuttle have usedCRC capacitors for 
timing circuits and other control circuits, .es
sential for controlling spacecraft millions of 
miles from earth, after years of space travel. 

DC burn-in, thermal aging (temperature 
cycling), and Group "A" testing generally is suf
ficient to assure that the capacitors will be reli
able for aerospace applications. The standard 
CRC capacitors listed in this catalog are offered 
with screening options most commonly re
quired. Special screening can also be provided 
for critical requirements. 

You can depend upon CRG to provide the 
most reliable capacitor and screening plan for 
your critical applications. Following are typical 
screening plans for standard and special 
applications. 

AC BURN-IN AT 400Hz TO 40KHz 
400Hz burn-in at 140Vrms at 125°C is generally a stan
dard screen for metallized polysulfone capacitors sup
plied for aircraft programs. Typically low-loss filter, 
shunt, and feed-thru capacitors ranging from 1 /LF to 
240 /LF in value receive from 16 hours to 96 hours of 
400Hz burn-in at 125°C to provide high rei"iability per
formance in programs such as the FI8 fighter aircraft, 
space shuttle, and commercial aircraft equipment. 

40KHz burn-in is used in screening small valued 
metallized polytarbonate capacitors at 100°C for 168 
hours for the Trident Program. CRC capacitors used for 
this program are the A12 Series which undergo rigorous 
burn-in and special screening for elimination of any pos
sible defects or unusual behavior modes. With incorpora
tion of such severe inspection and surveillance re
straints, CRC production standards are maintained at a 
very high caliber of performance suited to the most 
critical programs. 

AC AND DC COMBINED BURN-IN SCREENING 
Several customers specify that the AC and DC voltages 
be simultaneously applied during burn-in to assure that 
the capacitor will operate reliably in this mode. Typi
cally we have applied 100VDC together with approxi
mately 2Vrms at 40KHz at 100°C to 22/LF, 100VDC 
metallized polycarbonate capacitors for 168 hours of 
burn-in time as a Group "An screen. In this application 

,the I" diameter x 1.875" long capacitor handles approxi
mate.ly 8 AMPS RMS during burn-in. Following 100% 
Group "An screening, a lot sample is tested for 2000 
hours as above without DC voltage applied. 

CORONA INCEPTION INSPECTION 
PREVENTS OPER.ATIONAL FAILURES 

In AC applications at 240Vrms levels and higher or 
where peak voltages exceed 320 volts approximately, 
capacitors may fail short or long term due to corona 
attack. 

For slich applications, CRC recommen~s capacitors 
which are uniformly free from corona inception for at 
least 20% higher than operational voltage conditions. 

100% Group "An corona inspection for no indication 
of inception is an excellent substitute for dielectric 
withstanding voltage tests and is a better monitor of 
possible shorting problems. . . 

RECORDED READINGS BEFORE AND AFTER BURN-IN 
Some programs must have recorded data for each capa
citor taken prior to. and after completion of'burn-in and· 
thermal aging. The capacitors are serialized and read
ings of capacitance, insulation resistance at 25°C and 
sometimes at elevated temperature are recorded. In 
addition, readings of capacitance vs. temperature for 
purposes of determining temperature coefficient and 
drift can be recorded. 

On occasion dissipation factor is recorded at 1KHz 
and 10KHz and ESR at 100KHz for determination of .re
lit;lble electrode connections. 

40KHz BURN-IN AND CORONA SCRE.ENING 
Type BF51 teflon foil capacitors are being used in a high 

. frequency switching <;Ipplication with a. rise time of less 
than 1 microsecond, in a limited space. Typically a 0.025 
/LF, 400VDC rated teflon foil, oil impregnated capacitor 
operates with; 200 volt peak to peak, 10KHz square wave 
voltage conditions, a rise and fall time of 100 nanosec
onds, in a 0.312 x 1.063 case. Under these conditions 
this teflon capacitor is relatively cool with peak current 
of 30 amps developed at a 20KHz repetition rate. 

Following is the 100% screening used for this AC 
application. 

1. Burn-in for 48 hours at 125°C. Apply 180Vrms at 
40KHz ±5%. 

2. Thermal aging temperature cycle 5 times ~65°C to 
+ 125°C. Per MIL-C-83421. 

3. Seal Test Bake for 4 hours at 125°C. Check for oil 
leakage or visual damage. 

4. Corona Test Apply 400Vrms at 60Hz and check for' 
evidence of corona inceptiori. 

5. AC Stress Test Apply 100Hz square wave voltage, 
terminal to terminal, for 1 minute, per MIL-C-
83421/1, at 1000 volts peak t9 peak. 

6: DC Hipot Apply 800VDC terminal to terminal and to 
case at 25°C· for 1 minute, per MIL-C-83421. 

7. Insulation Resistance when measured with 400VDC 
at 25°C, 1,000,000 megohms minimum. 

8. % Capacitance at 1 KHz 
9. % Dissipation factor at 10KHz, 0.01 % maximum. 

10. Final visual and mechanical inspection. 
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1500 CAPACITORS 1500 

eRe ESTABLISHED 
________ FAILURE ANTICIPATION RELIABILITY 

COMPONENl RESEARCH co. & IMPROVED RELIABILITY CAPACITORS 

Plastic film dielectric type capacitors can 
provide remarkably good electrical charac
teristics and high reliability but it takes a 
combination of sound construction, suit
able film quality, exacting process control, 
and 100% testing to achieve this. 

MIS-APPLICATION OF CAPACITORS 
IN AC CIRCUITS 

The highest quality capacitor will fail if its rat
ings are exceeded by subjecting it to excessive 
voltage and current stresses. In sinusoidal ap
plications metallized capacitors that warm up 
over 20°C after several hours of operation are 
considered a borderline case. You may be ap
plying too high an RMS voltage or frequency. 

If the capacitors you are using have higher 
than normal dissipation factor readings, this 
may be a sign of high series resistance caused 
by poor termination on the capacitor section. 
The square wave AC screening for one minute 
covered in MIL-C-83421/1 is a good way of 
eliminating capacitors with gross dissipation 
factor quality. 

If dissipation factor limits are set too high 
as post test requirements, suspect capacitors 
will pass the square wave test. In fact termina
tions may have been damaged by this test, but 
are permitted to pass what we consider are ab
normally high DF limits. A termination that is 
poor at room temperature generally should be 
worse at higher temperature and increased 
heating caused by power loss at the termina
tions may cause ultimate degeneration and pos
sible failure. We consider 100% AC burn-in at 
elevated temperature an excellent method of 
checking for good terminations. Burn-in should 
be followed in 100% dissipation factor 
examination. 

In SCR commutation and transistor switch
ing type applications heat rise measurements 
by themselves are not a sufficient means of de
termining capacitor reliability. In these cases 

Because we are concerned with a pro
liferation of marginal quality capacitors 
frequently used in high reliability level 
aerospace and industrial applications, we 
are listing below some pitfalls to avoid. 

the capacitor is subjected to relatively high 
peak currents at a low duty cycle. A capacitor 
not designed for high peak current use while 
never exhibiting more than a few degrees of 
heat rise during operation, may open after hours 
or possibly months of operation. 

We recommend that you forward copies 
of your oscilloscope current and voltage wave
forms for analysis of your non-sinusoidal appli
cations. 

CAPACITOR OPENS & INTERMITTENTS 
AFTER ENVIRONMENTAL TESTING 

OR LONG TERM STORAGE 

CRC is frequently requested to replace "Brand 
X" metallized capacitors (which may have cost 
50% less) that fail after being qualified for the 
application and after passing initial breadboard 
and preproduction test. 

Unfortunately many specifications and 
programs do not take the effects of tempera
ture cycling into consideration. Capacitor ter
mination may withstand DC burn-in, DC life 
and even AC life. 

Dimensional changes between plastic and 
metal materials as a result of temperature cy
cling may result in microscopic ruptures of ter
mination joints, possible electrode oxidation 
and generally unstable termination series re-. 
sistance. This is the reason we recommend 
100% temperature cycling or thermal aging 
followed by the screening as described above. 
Component Research Company patented stress
free termination designs and precise quality 
control eliminates the above problems. 
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CRC --- AC RATED CAPACITORS ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO RELIABILITY QUESTIONS & ANSWERS CAPACITORS 

What are the 'imiting factors restricting the use of 
metallized polycarbonate capacitors for AC applications? 

A properly manufactured and screened capacitor 
can handle considerable RMS and peak currents from 
- 55°C to + 125°C without significant heat rise. The 
dissipation factor of capacitors to be used in AC appli
cations must be uniformly low to limit watt loss. 

We recommend a maximum dissipation factor of 
0.15% at 1KHz as the acceptance test limit. All capaci
tors should, be subjected to temperature cycling prior 
to final measurement of DF to insure that they remain 
less than 0.15%. This test eliminates failures which 
may occur after storage at extreme temperatures. 

CRC specifications contain the maximum, RMS 
current and voltage ratings for sinusoidal conditions, 
continuous duty cycle, at 400Hz and 40KHz. FO,r con- , 
ditions other than shown, send a sketch 'of the current 
and voltage waveforms under worst case and normal 
operatin~ conditions to our sales office. Include all other 
information necessary for quotation purposes. 

'5 po/ycarbonate ,better titan otlter dielectrics for AC 
applications? 

If size, weight, cost, or operating temperatures 
were not important considerations. then other dielectric 
style capacitors would be superior to polycarbonate. 

As an example, CRC can supply polystyrene, teflon, 
or polypropylene AC capacitors with approximately ten 
times lower loss than the series 12 polycarbonate 
capacitors. 

polysuifone is slightly better than polycarbonate for 
AC applications below 100° C, and can be used above 
125°C (the limit for polycarbonate), to 150°C with 
proper voltage derating. 

CRC considers mylar and paper dielectric styles 
too lossy for AC applications and therefore ,does not 
recommend this type for such requirements. Additional 
information on AC capacitors appears on other pages 
of this catalog. 

Wha, type of screening ,es' will assure that the po/y
carbonate capacitors are reliable for AC applications? 

Once it has been determined that your application 
requirements can' be met by CRC standard poly
carbonate series 12 capacitors, the screening test used 
by CRC and incorporated into MIL-C-83421/l will be 
sufficient to provide the quality assurance needed. ' 

As an example, 100% of the capacitors are tem
perature cycled then subjected to a square wave volt
age atlOOHz at 300% of rated DC voltage for peak to 
peak amplitude. 

During this test the capacitors must handle ap
proximately 35' microsecond wide current pulses for 
one minute at a rate of. 200 per second. 

A routine examination of the current and voltage 
waveforms during square wave hipot of 10 uF, 50VDC 
type CRH capacitors, shows that with 150 volts peak to, 
peak voltage at 100Hz applied, the peak current is 
85 amps. This is equivalent to operation with a half 
sine wave peak current pulse of 8.5 amps/uF C!t a 
200 PPS rate. SEE WAVEFORMS AT RIGHT. 

Following the square wave voltage stress test the 
capacitors must meet 0.15% max. dissipation factor 
limits. 

life testing of CRC metallized polycarbonatecapac
itors at 400 Hz and 4000 Hz is performed continuously 
as retention of qualification to MIL-C-83421/1. 

Why are CRC low dissipotion factor polycarbonate 
copocitors replacing commonly manufactured capacitors 
in AC opplications? 

There is a risk that the dissipation factor of such 
capacitors will increase with use and r,esult in hot spots 
at the terminations. Field failures of such capacitors 
have been reported where the capacitors have exploded 
and caused fire damage. 

It may be possible to use ordinary higher DF capac
itors without noticeable problems at 400Hz, provided 
that RMS voltage is sufficiently low such that the RMS 
current is limited. Heat sinking will also help prevent 
excess heat rise due to poor quality terminations. 

Interestingly enough CRC polycarbonate capaci
tors have a lower dissipation factor at temperatures 
from, 75°C to 125°C than at 25°C which lowers their 
effective heat rise at higher temperatures. Where the cur
rent source is limited, higher DF capacitors may not heat 
sufficiently to short, but may gradually suffer from in
creasing DF to the point where they are effectively open. 

What is tlte maximum current tltot can be applied to 
MIl-C-8342 J / J' capacitors? 

The 40 KHz current and voltage ratings listed in 
Table 1 of the Mil-Spec and CRC's specifications shown in 
this catalog, are based upon continuous operation under 
sinusoidal conditions. In order to eliminate failures it 
is essential that any use under conditions exceeding 
these limits be discussed further with our applications 
engineers. Under certain conditions, the capacitors can 
be used at higher frequencies and in square' wave filter
ing applications. For good reliability it is best to study 
these special applications on an ind.ividual basis. CRC 
plans to provide data tables showing allowable working 
conditions during higher frequency sinusoidal, 'pulsed, 
and non-sinusoidal conditions. 

TYPICAL VOLTAGE AND PEAK CURRENT WAVEFORMS SHOWN FOR A12Bl06, 
10 uF, 50 V, METALLIZED POLYCARBONATE CAPACITOR DURING THE ONE 
MINUTE AC SQUARE WAVE SCREENING AT 100 Hz. 

1--"--
150 VOLTS 

PEAK TO 

PEAK 
J ___ _ 

-

-
1------

as AMPS 
PEAK CURRENT 

V-

j-----~u---~r~--~--~I~ 
-'-eO ~ 40 JJ SECONDS 

TYPICAL. PULSE 
WIDTH 
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1500 CAPACITORS 1500 

eRC ----- VOLTAGE TEMPERATURE SCANNING ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO FOR CAPACITOR FAULTS CAPACITORS 

SCREENING FOR LOW VOLTAGE MOMENTARY BREAKDOWNS 
In recent years some concern has arisen over 

the use of metallized polycarbonate capacitors 
in low voltage applications. The cause for this 
concern is due to a phenomenon existing in these 
capacitors known as "momentary breakdown." 
Testing in our laboratories has shown that other 
metallized dielectrics such as polypropylene, 
polysulfone, and polyester exhibit this same 
failure mode, as well. In addition, screening done 
by Comronent Research Company on a number 
of hi-re ceramic capacitors has shown similar 
failures. 

Programs such as Atlas and. Voyager have 
experienced capacitor failures which have been 
attributed to momentary breakdown. These 
costly failures have demonstrated a real need 
for further investigation into this phenomenon. 

Component Research Company as a manu
facturer of established reliability plastic film 

capacitors has been involved in screening ca
pacitors for momentary breakdown since its in
Involvement in the Viking program in 1973. 

Considerable work has been done to develop 
effective screening methods to eliminate those 
capacitors that will possibly exhibit momentary 
breakdown. Component Research Company has 
developed various screening methods to cull out 
those capacitors which can exhibit a possibility 
of momentary breakdown. 

As a result a new military specification, MIL
C-87217, has been established to define screen
ing procedures to be performed for applications 
in which momentary breakdowns cannot be 
tolerated. 

Please contact our application engineers for 
assistance in choosing the suitable capacitor 
and screening procedure for your requirement. 

TYPICAL VOLTAGE/TEMPERATURE RAMP SCREENING CYCLE 

+25°C __ 

Stabilize capaCitors at at temperature extremes and voltage ramp 3 times 0 to 30VDC and 30 to OVDC while monitoring 
for leakage current. 

This General Radio model 2230 
Component Test System is used 
in conjunction with CRC specially 
designed ramp generators, cycling 

. chambers, and interface equip
ment for voltage/temperature ca
pacitor fault-scanning. 
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CRC ------- THERMAL SHOCK TEST ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO 500 CYCLES CAPACITORS 

DATA COVERS A12A 30VDC METALLIZED POLYCARBONATE CAPACITORS 
Applications such as the space shuttle require ca

pacitors which can withstand many thermal shock 
cycles without deterioration of terminations. 

In 1976 George C. Marshall Space Flight Center con
tracted Component Research to manufacture and test 
MIL-C-83421/1 style parts to withstand 500 thermal 
shock cycles, while maintaining electrical integrity with
out becoming intermittent. 

One hundred and fifty capacitors 'incorporating de
sign improvements (which have been implemented in 

all standard parts since completion <if the test) were 
manufactured and subsequently underwent 500 thermal 
shock cycles. 

·One hundred and forty nine (149) capacitors sur
vived the tests. Failure analysis of the failed part was 
due to a poor solder joint, initially detected during 
acceptance tests as having poor dissipation factor and 
equivalent series resistance measurements. Operator 
error precluded the capacitor being eliminated from the 
test program. 

HIGHLIGHTS OF 500 THERMAL SHOCK CYCLE TEST 
• 60 capacitors were subjected to 500 thermal shock 
cycles for accelerated test in liquid to liquid, at the rate 
of fifty (50) cycles per day. The capacitors were immersed 
into each liquid for sixty (60) seconds and transferred 
from one bath to another within fifteen (15) seconds. 
The temperature extremes were -55°C and 125°C. 

• 90 capacitors were subjected to 500 thermal shock 
cycles in air to air, at the rate of one (1) cycle per hour. 
The dwell time at each temperature extreme was a 
minimum of thirty (30) minutes. The maximum transfer 
time from one chamber to another was sixty (60) seconds. 
The temperature extremes were -55°C to + 125°C. 
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CRC ESTABLISHED 

~ LIFE TEST - 40,000 HOURS RELIABILITY 
COMPONENl RESEARCH CO CAPACITORS 

PURPOSE OF 40,000 HOUR LIFE TEST 

In 1972 CRC decided to conduct long term life 
tests on 50VDC metallized polycarbonate capa
citors to study the effects of operation at 100°C 
and rated voltage on capacitance drift, insula
tion resistance, and dissipation factor. 

After five years of test (including approximately 
10 months of overstress at 125°C and 280% of 
rated. DC), CRC is pleased to report that our 

capacitors are highly recommended for long 
life requirements. 

In 1970 thousands of CRC metallized polycar
bonate capacitors were used in an underwater 
cable application requiring a minimum of 20 
years operation without failure. There have been 
no reported failures to date in this critical ap
plication or in others, such as long term space 
probes. 

HIGHLIGHTS OF 40,000 HOUR LIFE TESTING 

Test conditions were 50VDC at 100°C for 12,000 hours 
for 45 capacitors resulting in 1.3% max. capacitance 
drift, 0.12% max. dissipation factor, and 750,000 megs
uF minimum insulation resistance. 
5000 additional hours (in error) were at 125°C and 
70VDC which is actually at 280% of rated voltage con
sidering that 50% derating is required from 100°C to 
125°C. 
As a result one capacitor shorted, capacitance drift 
was -1.5% worst case. Dissipation factor remained 

DATE 

6-11-72 
8-11-72 
9-28-72 

12-28-72 

3-23-73 

7- 3 -73 

10-6-73 

1- 9- 74 12.000 

11-4-74 17,000 

12- 13-74 20;000 

3- 19-76 

5-6-77 40,000 

0.17% max. and insulation resistance was 1,000,qoo 
Megs-uF minimum. 

Life testing was continued from 17,000 to 40,000 hours 
at 50VDC and 100°C with 1.25% max. capacitance drift, 
0.19% max. dissipation factor, and 35,000 megs-uF 
minimum insulation resistance at end of test. 

It is obvious that considerably reduced drift and para
metric change would have resulted if the 5000 hr. 
overstress period had not occurred. 
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CRC ______ METALLIZED POLYCARBONATE ESTABLISHED 

2 & K12 RELIABILITY 
COMPONENT RESEARCH CO A 1 CAPACITORS 

AC RATED FROM 22VRMS TO 240VRMS AT FREQUENCIES FROM 0 TO 400Hz. RATINGS TO 40KHz AT 
LOWER VOLTAGE RATINGS, -65°C TO + 100°C WITH DERATED OPERATION AT 125°C, DC RATED 30VDC 
TO 400VDC. . 

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE LEAK TESTS, AND AC 
SQUARE WAVE TESTS. . 

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALL HI-REL PROGRAMS (CRC PATENTED" 
CONSTRUCTION). 

CAPACITORS HAVE BEEN THERMAL SHOCK TESTED FOR 1000 CYCLES FROM -65°C to +125°C, AIR TO 
AIR AND LIQUID TO LIQUID, SEE'THERMAL SHOCK TEST PAGE. 

CAPACITORS OF SAME DESIGN AND CONSTRUCTION HAVE BEEN LIFE TESTED TO 40,000 HOURS, SEE 
40,000 HOUR LIFE TEST DATA PAGE. . 

AVAILABLE IN STANDARD TOLERANCES: 0.25%, 0.5%, 1 %, 2%, 5%, 10%. OTHER TOLERANCES AVAILABLE 
ON REQUEST. . 

K12 ... 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 
SERIES A12 CAPACI
TORS LIFE TESTED 
FOR 2000 HOURS AT 
10(,°C AT 140% OF 
RATED DC VOLTAGE. 

THERE WERE NO 
FAILURES FOR THIS 
TEST. 

..... 

10· 

RESISTANCE 
105 WITH 

TEMPERATURE 

IN MEGOHMS 

10· 
(0.1 pF OR LESS) 

103 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• FILTERING 
• TEMPERATURE COMPENSATION 

• COUPLING AND DECOUPLING 

TEMPERATURE 

% DISSIPATION 

FACTOR 

WITH 
TEMPERATURE 

I·I~::O % VOLTAGE 
RATING 

WITH 
85 100 1250C 0 

• FEEDBACK CIRCUITS 
• POWER SUPPLY FILTERING 

• GYRO CIRCUITS 

• PULSE FORMING NETWORKS 

• INTEGRATING CIRCUITS 
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CRC ---- METALLIZED POLYCARBONATE ESTABLISHED 

A12 & K12 ~M~~ 

COMPONENT RESEARCH CO CAPACITORS 

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes, 
axial leads isolated from case. . 

Capacitors meet all environmental requirements and are qualified to MIL-C-83421/1. 

MINIMUM INSULATION 
RESISTANCE AT RATED 

DC VOLTAGE 

At full rated voltage, derate linearly to 50% of rated 
voltage at 125°C. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminal to case 
for 60 seconds minimum. ' 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to +125°C. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN 
BY uF TO OBTAIN MINIMUM I.R. 
EXAMPLE: A 0.5uF, SERIES A12 CAPACITOR AT 
25°C IS 300,000 + 0.5 = 600,000 MEGOHMS. 

1 BURN-IN 48 hrs. minimum at 125°C, 
at 140% rated DC voltage 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+ 125°C (5 cycles min. for K12) 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 ROSS LEAK) Per M I L-C-83421 

5 
Apply 100Hz at a peak to peak 
voltage of 3 times DC rated voltage 
for 60 seconds minimum 

6 

7 

8 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

10 VISUAL AND MECHAN 
I.NSPECTION 

4.7.2 No physical damage 100% 
Test 

4.7.3 No physical damage 100% 
Test 

4.7.5 lx10"atml cm'l sec. 100% 
max. Test 

4.7.5 No continuous 100% 
bubble stream Test 

4.7.6 No shorts 100% 
Test 

4.7.6 No shorts 100% 
Test 

4.7.7 Per I.R. Table 100% 
Test 

4.7.8. Per part numbe,r 100% 
Test 

4.7.9 0.15% max_ 100% 
Test 

4.7.1 Per specification 1.0% 
AQL 

1. Capacitors are packaged and shipped with Certifica-
tion of Conformance. 2. Traceability to production and 

.code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (1C), MIL-Q-9858 and MIL-STD-790. 

test records by permanent marking of parts with date 

Not 
Req'd 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 
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A=30VDC 
B'=50VDC 
C=100VDC 
D=200VDC 
E=400VDC 

LEAD CODE 
W=Tinned cODper clad steel: 

#22 (.025") for .312" case 
dia. & smaller; #20 (.032") 
for .400" & .500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

F=l% 
D=1I2% 

B=l!4% 
A=.l% 

PICOFARAD CODE: First two di.llits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

1500 

The lengths shown In table are 
maximum and include solder beads. 
CRC "c" dimensions for A12 and 
K12 capacitors is 0.1" less than 
MIL-C-83421/1 requires .. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET. SANTA MONICA. CALIF. 90404· (213) 829-3615. TWX: (910) 343-6864 
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1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS: 

~~ . r- ~A~ UPPER PEAK 
DC RATING 1-V-V~ ---T 
CAPA~~TOR CIRCUIT PE-A-K-TO~P-E-AK-:J----' 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

* 
DERATE ABOVE 100°C 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET. SANTA MONICA, CALIF, 90404· (213) 829-3615, TWX, (910) 343-6864 
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1500 CAPACITORS 1500 

CRC ____ METALLIZED POL YCARBONATE ESTABLISHED 

G 2 RELIABILITY 
COMPONENT RESEARCH CO 1 CAPACITORS 

MINIATURE SIZE TO REPLACE NON-HERMETIC WRAP AND FILL, AND MOLDED CAPAC'ITORS. 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS. 

AC RATED FROM 22VRMS TO 120VRMSAT FREQUENCIES UP TO 20KHz, -65°C to lOO°C, 
OPERATION AT 125°C. DC RATED 30VDC TO 200VDC. 

DERATED 

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE LEA~ TESTS, AC 
SQUARE WAVE TESTS. . 

G12 CAPACITORS ARE PRESENTLY DESIGNED INTO MANY NAVY AND AIRFORCE PROGRAMS. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALl. HI-REL PROGRAMS (eRC PATENTED 
CONSTRUCTION). 

LOWEST PRICED, HIGH RELIABILITY, METALLIZED FILM CAPACITORS FOR HIGH VOLUME PROGRAM USE. 

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES, ±1%,±2%, ±5%, ±10%. OTHER TOLERANCES 
AVAILABLE ON REQUEST. 

, TYPICAL 
APPLICATIONS 

RESISTANCE 

WITH 

TEMPERATURE 

IN MEGOHMS 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• FILTERING 
• TEMPERATURE COMPENSATION 

• COUPLING AND DECOUPLING 

I I 

• FEEDBACK CIRCUITS 
• POWER SUPPLY FILTERING 

• GYRO CIRCUITS 

% VOLTAGE 

RATING 

WITH 

• PULSE FORMING NETWORKS 

• INTEGRATING CIRCUITS 

TEST RESULTS FOR 180 
SERIES G12 CAPACI
TORS LIFE TESTED FOR 
2000 HOURS AT 100°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. 
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1500 CAPACITORS 1500 

CRC ----- METALLIZED POLYCARBONATE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO G 12 CAPACITORS 

Metallized polycilrbonate dielectric, hermetically sealed, extended metal' film electrodes, 
axial leads isolated from case.' . 

Capacitors meet all environmental requirements of MIL·C-83421. 

200% DC volts 

±2% 
0%to-2% 

At full rated voltage, derate linearly to 50% of rated 
voltage at 125°C. 

At 25°C at a peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminal to case 
for 60 seconds minimum. 

From 25°C to + 125°C. 
From 25°C to -55°C. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to +125°C. 

Measured from term I to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE RANGE 85°C 

AT RATED DC VOLTAGE 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: AO.18uF CAPACI· 
TOR AT 25°C IS 100,000 + 0.18 = 555,555 MEaOHMS. 

100,000 
Megohms·uF 

1 BURN·IN 48 hrs. minimum at 1250C, 
aU4D% rated DC voltage 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+ 125°C 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per M IL-C-83421 

5 
AC SQUARE WAVE· AP~IY 100Hz at a peak to peak 
(TERMINAL TO TERMINAL) vol age of 2 times DC rated voltage 

for 60 seconds minimum 

6 
DC HI·POT Apply 200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS.TO CASE) 

7 
INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

8 % CAPACITANCE 
TOLERANCE 

At 25°C at 1KHz 

9 % DISSIPATION FACTOR 
At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

10 VISUAL AND MECHANICAL For markin!!, dimensions, and 
INSPECTION workmanshIp 

60,000 
Megohms 

6,000 
Megohms·uF 

4.7.2 

4.7.3 

4.7.5 

4.7.5 

4.7.6 

4.7.6 

4.7.7 

4.7.8 

4.7.9 

4.7.1 

30,000 
Megohms 

3,000 
Megohms·uF 

'No physical damage 

No physical damage 

1x10·'atm/cm'/sec. 
max. 

No continuous 
bubble stream 

No shorts 

No shorts 

100,000 megohm·uF, 
need not exceed 
1,000,000 megohms 

Per part number 

0.15% max. 

Per specification 

10,000 
Megohms 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 

1. code lot. 3. Process and inspection data is maintained 
tion on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL·STD-790. 
test 

COMPONENT RESEARCH CO .. INC . • 1655 26TH STREET. SANTA MONICA. CALIF. 90404. (213) 829-3615, TWX: (910) 343-6864 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1033 



FOR VALUES ABOVE 
2.2 MICROFARADS, 
USE TYPE G12B. 

LEAD CODE 
W=Tinned cooper clad steel: #22 (.025") for .312" case • _____ "-.1-___________ ". 

VOLTAGE 
A=30VDC 
B=50VDC 
C=100VDC 
D=200VDC 

S=Mylar sleeve 
X=No.sleeve 

CAPACITANCE 
TOLERANCE 

J =5% 
G=2% 

dia. & smaller; #20 (.032") 
for .400" & .500" case dia. 

F=l% 
D=1I2% 

B=1/4% 
A=.l% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. . 
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FOR VALUES ABOVE 
2.2 MICROFARADS, 
USE TYPE G12B. 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THEDe RATINGS, SEE. FIGURE. 

2. ~~P~~~17tE~ ~t"S '{,~~~~A~~~H'~HH~~HJ~~~~Q~~~~~~~ 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

3.50 

.__ _ ------.t~ r- ~JS..K UPPER PEAK 
DC RATING 1-V V~ --_-·_t-'-__ .-
CAPA~~TOR CIRCUIT PEAK TO PEAK:=i 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

* 
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1500 CAPACITORS " 1500 

CRC ~ METALLIZED POLYCARBONATE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO P12 CAPACITORS 

MINIATURE SIZE -RATED TO lOOPC OPERATION. 

HERMETICALLY SEALED, HIGH RELIABILITY AC SCREENED 'FOR AEROSPACE APPLICATIONS. 

AC RATED FROM 36VRMS TO 240VRMS AT FREQUENCIES UP TO 201;<Hz, -65°C TO 100°C WITH 50% DERATED 
OPERATION AT 125°C. ' 

, DC RATED FROM 50VDC TO 400VDC, -65°C TO 100°C WITH 50% DERATED OPERATION AT 125°C. 

25 

P12 CAPACITORS ARE SCREENED PER MIL-C-83421, AND ARE PRESENTLY DESIGNED INTO 
MANY MILITARY PROGRAMS. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS, QUALIFIED FOR ALL HIGH RELIABILITY PROGRAMS 
(CRC PATENTED CONSTRUCTION). 

LOW CAPACITANCE DRIFT AND TC, HIGH INSULATION RESISTANCE. 

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES ±1%, ±2%, ±5%, ±10%. OTHER TOLERANCES 
AVAILABLE ON REQUEST. 

WITH 
10· TEMPERATURE 

INSULATION 

RESISTANCE 

I I I I I I II I ~! 
% DISSIPATION 

'105 WITH FACTOR 
TEMPERATURE 

WITH 
IN MEGOHMS 

TEMPERATURE 
(0.1)1F OR LESS) 

10' 

f1 I I I I ~ 1::
0 

---- ,% VOLTAGE 

RATING 

103 
WITH 

55 85 100 125°C 0 25 50 85 100 125°C TEMPERATURE 

TYPICAL' APPLICATIONS 

• CRITICAL TIMING CIRCUITS • FEEDBACK CI RCU ITS 

• FIXED TUNING CIRCUITS • POWER SUPPLY FILTERING 

• FILTERING • GYRO CIRCUITS 

• TEMPERATURE COMPENSATION • PULSE FORMING NETWORKS 

• COUPLING AND DECOUPLING • INTEGRATING CIRCUITS 

~ COMPONENT RESEARCH CO., INC. • 1655 26TH STREET. SANTA MONICA. CALIF, 90404· (213) 829-3615, TWX: (910) 343-6864 
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1500 CAPACITORS 1500 

CRC ---- METALLIZED POLYCARBONATE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO P12 CAPACITORS 

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodlesl 
axial leads Isolated from case. 

Capacitors meet all environmental requirements of MIL-C-83421. 

-5S0Cto +l00"C 

0.1 % maximum 

O.lS% maximum 

. 100Hz, 50 seconds minimum 

lS0% rated DC voltage 

+ 1.S% to -1.0% 
+O.S% to -1.S 

1 X 1O-6atm/cm3/sec. 

See I.R. Table 

At full rated voltage, derated linearly to SO% of rated 
voltage at 12SoC. 

At 2SoC when measured per MIL-C-83421. 

At 2SoC when measured per MIL-C-83421. 

At 2SoC at a peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 2SoC from terminal to terminal and terminals to case 
for 50 seconds minimum. 

From 2SoC to + 125°C. 
From 25°C to -5SoC. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-55°C to + 125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and S minutes charge time. Values greater than 1 uF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

FOR VALUES OVER O.SuF DIVIDE LIMIT SHOWN BY 
uF TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.68uF 
CAPACITOR AT 25°C IS 200,000 + 0.58 = 294,117 
MEGOHMS. 

400,000 
Megohms 

GREATER 200,000 
THAN Megohms-uF 
0.5uF 

BURN-IN 48 hrs. minimum at 100°C, 
at 120% rated AC voltage at 400Hz 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+125OC 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per M IL-C-83421 

AC SQUARE WAVE APftlY 100Hz at a peak to peak 
5 (TERMINAL TO TERMINAL) vo tage of 2 times DC rated voltage 

for 60 seconds minimum 

DC HI-POT Apply 150% of rated DC voltage 
6 (TERMINAL TO TERMINALl for 60 seconds minimum 

AND TERMINALS TO CASE 

INSULATION RESISTANCE At 25°C at rated DC voltage 
7 (TERMINAL TO TERMINAL) 

8 % CAPACITANCE At 25°C at 1 KHz 
TOLERANCE 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

10 VISUAL AND MECHANICAL For markin~ dimensions, and 
INSPECTION workmanship 

200,000 
Megohms 

100,000 
Megohms-uF 

15,000 
Megohms-uF 

4.7.2 No physical damage 

4.7.3 No physica~damage 

4.7.5 1x10-6atm/ cm3/sec. 
max. 

4.7.5 No continuous 
bubble stream 

4.7.6 No shorts 

4.7.6 No shorts 

4.7.7 200,000 megohm-uF 
need not exceed 
400,000 megohms 

4.7.8 Per part number 

4.7.9 0.15% max. 

4.7.1 Per specification 

1.250 
Megohms-uF 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 

1. Capacitors are packaged and shipped with Certifica- . 
tion of Conformance. 2. Traceability to production and 

code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-5TD-790. 

test records by permanent making of parts with date 
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LEAD CODE 
W = Tinned cODper clad steel: 

#22 (.025'11 for .312" case 
. dia. & srna ler; #20 (.032") 
for .400" & .500" case dis. 

C = Tinned oxygen-free 
copper: #18 (.0.4011) for 
.562" case dia. & largEir. 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents nurnber oTzerosto follow. Exarnple: 104 = 
1000,000 picofarllds; 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET - SANTA MONICA. CALIF. 90404 - (213) 829-36.l5. TWX: {910) 343-6864 

A-1038 For. manufacturers' sales offices, see yellow pages EEM 1985 



1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT RED.UCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

--~ --~~ -r-. ~ UPPER PEAK 
DC RATING ~- - - _-_-_-_T-'--__ ~ 

OF I -
CAPACITOR CIRCUIT PEAK TO PEAK~ L DC WORKING RIPPLE VOLTAGE 

VOLTAGE 

* 
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~500 CAPACITORS 1500 

eRe ~ METALLIZED TEFLON ESTABLISHED 

• & K RELIABILITY 
COMPor-JENl RESEARCH CO .. 11 11 CAPACITORS 

. . . .' . 

HIGH INSULATION RESISTANCE: 10,000,000 ME;GOHMS MINIMUM. (FOR Jl1SERIES, ALL VALUES UP TO 
O.luF). 

LOW DIELECTRICABSORPTIONi 0.01% MAXIMUM VOLTAGE REcOVERY. 

LONG TERM STABILITY: LESS THAN 0:5% CAPACITANCE DRIFT AFTER 2000 HRS. AT 125°C AT RATED VOLTS. . , 

SERIES 11 CAPACITORS HAVE BEEN QUALIFIED FOR USE IN SPACE AND MISSILE SYSTEMS WHERE MAX~ 
IMUM RELIABILITY AND LOW DIELECTRIC LOSS ARE ESSENTIAL 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 80 
SERIES. D11B, CAPACI
TORS LIFE TESTED FOR 
2000 HOURS. AT ,125°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. DUB CAPACI
TORS ARE THE SAME 
CONSTRUCTION AND' 
DESIGN AS Jll-Kll 
SERIES. 

WITH 

,TEMPERATURE 

IbllllJM 
% DISSIPATION 

:~~s FACTOR 1

'02 

WITH 
.005 

TEMPERATURE o 

• CRITICAL TIMING CIRCUITS 
• FIXED TUNING CIRCUITS 
• TEMPERATURE COMPENSATION 
• COUPLING AND DECOUPLING 

• FEEDBACK CIRCUITS 
• GYRO CIRCUITS 

% VOLTAGE 

RATING 

• INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC.- 1655 26TH STREET. SANTA MONICA. CALIF. 90404. (213) 829-3615, TWX: (91,0) 343-6864 
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1500 CAPACITORS 1500 

CRC ____ METALLIZED TEFLON ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO .111 CAPACITORS 

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, axial 
leads isolated from case. 

Capacitors meet all environmetal requirements of MIL-C-8342l, except vibration at 20g 
and shock at 50g. 

±0.10% 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -0.5% to +1.0% 
From -0.35% to +0.75% 
From -0.1 % to +0.45% 
From -0.2% to +0.2% 
From -0.45% to +0.4% 
From -0.65% to +0.45% 
From -1.0% to +0.5% 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE .001 TO 

O.luF 
10.000,000 5,000.000 
Megohms Megohms 

250,000 
Megohms 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: AO.68uF CAPACI
TOR AT 25°C IS 1,000,000 + 0.68 = 1,475,000 MEGOHMS. 

GREATER 1.000,000 500,000 200,000 100,000 25,000 
6~~~ Megohms-uF Megohms-uF Megohms-uF Megohms-uF Megohms-uF 

1 BURN-IN 48 hrs. minimum at 125°C, 4.7.2 No physical damage 100% 
at 140% rated DC voltage Test 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+125OC 

4.7.3 No physical damage 100% 
Test 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 lxl0·'atm/cm'/sec. 100% 
minimum, check for helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 4.7.5 No continuous 100% 
bubble stream Test 

5 
DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
(TERMINAL TO TERMINAL for 60 seconds minimum Test 
AND TERMINALS TO CASE) 

6 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100% 
(TERMINAL TO TERMINAL) Test 

7 % CAPACITANCE At 25°C at 1 KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

8 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 0.05% max. 100% 
luF measure at O.IKHz Test 

9 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 per specification 1.0% 
INSPECTION workmanship AQL 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production ,and on file per NHB 5300.4 (IC), MIL-Q-9858 and MIL-STD-790. 
test records by permanent marking of parts with date 
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1500 CAPACITORS 1500 

CRC ________ METALLIZED TEFLON ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO K11 CAPACITORS 

Metallized teflon dieleCtric, hermetically sealed, extended metal film electrodes, leads 
,isolated from case. 

Capacitors meet.all environmental requirements of MIL-C-83421, except vibration at 20g 
and shock at 50g. 

±0.10% ' 

1 X 10-6atm/cm3/sec. 

See I.R. Table 

At full rated voltage. 

At 25°C when measured per MIL-C-83421. 

At 25°C when measured per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -0.5% to + 1.0% 
From-0.35% to +0.75% 
From ,-0.1% to+0,45% 
From -0.2% to +0.2% 
From -0.45% to +0,4% 
From -0.65% to +0.45% 
From -1.0% to +0.5% 

When measured a'tany two corresponding temperature 
points ta,ken in five successive temperature cycles from 
-65°C to + 125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.18uF ,CAPACI~ 
TOR AT 25°C IS 200,000 + 0.18 = 1,111,000 MEGOHMS. 

1 THERMAL AGING 5 cycles minimum from -65°C to 
+ 125°C 

2 SEAL TEST (FINE LEAK) " Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

3 SEAL TEST (GROSS LEAK) Per M I L-C-83421 

4 
DC HI-POT Apply 200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

5 INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

6 too~~:~~~:NCE At 25°C atlKHz 

7 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
luF measure at O.lKHz 

8 VISUAL AND MECHANICAL For mark/nil, dimensions, and 
INSPECTION workmanship 

4.7.3 No physical damage 

4.7.5 1x10-'atml cm'l sec. 
max. 

4.7.5 No' continuous 
bubble stream 

4.7.6 No shorts 

4.7:7 Per I.R. Table 

4.7.8 Per part number 

4.7.9 0.1% max. 

4.7.1 Per specification 

1. Capacitors are packaged and shipped with Certifica-
tion of Conformance. 2. Traceability to production and 

code lot. 3. Process and insrcctiondata is maintained 
on file per NHB 5300.4 (lC), M L-Q-9858 and MIL-STD-790. 

test records by permanent marking of parts with date 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 
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·001 
.0012 
.0015 

.0018 

.002 

.0022 

.0027 

.0033 

.0039 

.0047 

.005 

.0056 

.0068 

.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.047 

.05 

.056 

.068 

.082 
.1 
.12 

.15 

.18 

.20 

.22 

.27 

.33 

.39 

.47 

.50 

.56 

.68 

.82 

1.0 
1.5 
2.0 

J11B102 
J11B122 
J11B152 

J118182 
J118202 
J118222 

J11B272 
J118332 
JllB392 

J11B472 
J11B502 
J11B562 

JllB682 
J11B822 
J118103 

J11B123 
J11B153 
J11B183 

J118203 
J11B223 
Jl18273 

J118333 
J118393 
J118473 

Jl18503 
J118563 
J11B683 

J11B823 
J118104 
J118124 

J118154 
J11B184 
Jl18204 

Jl18224 
J118274 
J118334 

J118394 
J118474 
J118504 

J118564 
J118684 
J118824 

1118105 
111B155 
Jl1B205 

VOLTAGE 
6=50VDC 
C=lOOVDC 
D=200VDC 

K11B102 
K11B122 
KllB152 

KllB182 
K11B202 
K11B222 

K11B272 
K11B332 
K11B392 

K11B472 
K11B502 
K11B562 

KllB682 
K118822 
K11B103 

K11B123 
K11B153 
K11B183 

K118203 
K118223 
K118273 

KllB333 
K11B393 
K11B473 

K118503 
K11B563 
K118683 

K118823 
KllB104 
Kl1B124 

K118154 
KllB184 
K1l8204 

K118224 
K118274 
K11B334 

K118394 
KllB474 
K118504 

K11B564 
K118684 
K1l8824 

K11B105 
KllB155 
K11B205 

.235 
.235 
.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.312 

.312 

.312 
.312 
.312 

.312 
.312, 
.312 

.312 

.312 

.312 

.312 

.312 
.312 

.312 
.400 
.400 

.400 

.400 

.500 

,500 
.562 
.562 

.562 

.562 

.562 

.670 
,670 
.670 

.687 
.687 
.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 
.687 
.687 

.687 
.813 
.813 

.937 
.937 

1.063 

1.063 
1.063 
1.063 

1.063 
1.063 
1.125 

1.125 
1.125 
1.125 

1.125 
1.125 
1.375 

1.375 
1.875 
1.875 

-

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 
.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 
.887 
.887 

.887 
1.013 
1.013 

1.137 
1.137 
1.263 

1.263 
1.263 
1.263 

1.263 
1.263 
1.325 

1.325 
1.325 
1.325 

1.325 
1.325 
1.575 

1.575 
2.075 
2.075 

S = Mylar sleeve 
X= No sleeve 

J11C102 
Jl1C122 
J11C152 

Jl1C182 
Jl1C202 
J11C222 

Jl1C272 
Jl1C332 
Jl1C392 

Jl1C472 
J11C502 
J11C562 

J11C682 
J11C822 
J11C103 

JI1C123 
J11C153 
J11C183 

J11C203 
J11C223 
J11C273 

JlIC333 
Jl1C393 
J11C473 

JlIC503 
J11C563 
Jl1C683 

J11C823 
J11C104 
J11C124 

J11Cl54 
JI1C184 
Jl1C204 

Jl1C224 
JlIC274 
JllC334 

J11C394 
JI1C474 
JlIC504 

JlIC564 
JllC684 
JlIC824 

Jl1C105 
Jl1C155 
Jl1C205 

K11C102 
K11C122 
KllC152 

K11C182 
K11C202 
K11C222 

K11C272 
K11C332 
KllC392 

K11C472 
K11C502 
K11C562 

K11C682 
K11C822 
K11C103 

K11C123 
K11C153 
K11C183 

K11C203 
K11C223 
K11C273 

K11C333 
K11C393 
K11C4i3 

K11C503 
K11C563 
K11C683 

K11C823 
KllC104 
K11C124 

K11C154 
KllC184 
KllC204 

K11C224 
K11C274 
K11C334 

K11C394 
K11C474 
KllC504 

K11C564 
K11C684 
K11C824 

K11C105 
KllC155 
KllC205 

.235 

.235 

.235, 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.312 

.312 

.312 

.312 

.312 

.312 
.400 
.400 

.400 

.400 

.400 

.400 

.400 
.500 

.500 
,500 
.562 

.562 
.562 
.562 

.562 

.670 

.670 

.670 

.670 

.670 

.670 
,750 

1.00 

LEAD CODE. 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 
.687 
.687 

.687 

.687 

.813 

.813 
.813 
.. 813 

.813 

.813 

.813 

1.063 
1.063 
1.125 

1.125 
1.125 
1.125 

1.125 
1.125 
1.125 

1.375 
1.375 
1.375 

1.375 
1.875 
1.875 

1.875 
1.875 
1.875 

A=Solderable leads: #22 
(.025") for .312" case dia. 
& smaller;#20 (.032") for 
.400" case d ia. & larger. 

CAPACITANCE 
TOLERANCE J =5% 

G=2% 

F=l% 
D='I2% 

6='14% 
A=.l% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 
1.013 

1.013 
1.013 
1.013 

1.013 
1.013 
1.013 

1.263 
1.263 
l.325 

1.325 
1.325 
1.325 

1.325 
1.325 
1.325 

1.575 
1.575 
1.575 

1.575 
2.075 
2.075 

2.075 
2.075 
2.075 

JlID102 
Jl10122 
J110152 

JI10182 
JI10202 
J110222 

JI10272 
Jl10332 
J110392 

J110472 
J110502 
Jl10562 

JI10682 
J110822 
J110103 

J11D123 
J110153 
J11D183 

JI1D203 
J110223 
JllD273 

Jl10333 
J110393 
JllD473 

J110503 
J110563 
J110683 

Jl10823 
J110104 
Jl10124 

JlID154 
J110184 
Jl1D204 

JlI0224 
JlID274 
JlI0334 

JlI0394 
Jl10474 
J11D504 

Jl10564 
JlID684 
Jl1D824 

Jl1Dl05 
J110155 
111D205 

K110102 
K110122 
K110152 

K110182 
K110202 
K110222 

K110272 
K110332 
K110392 

K110472 
KllD502 
K11D562 

K110682 
K11D822 
K110103 

K110123 
K110153 
K110183 

K110203 
K110223 
K110273 

K110333 
K11D393 
K11D473 

K110503 
K11D563 
Kll0683 

K11D823 
K11ill04 
K11D124 

K11Dl54 
K110184 
K11D204 

K11D224 
K11D274 
K11D334 

K110394 
Kll0474 
K11D504 

K110564 
K11D684 
K110824 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.235 

.312 

.312 

.312 

.312 

.312 

.400 

.400 

.400 

.400 

.400 

.400 

:500 
.500 
.500 

.562 
,562 
.562 

.562 

.670 

.670 

.562 
,670 
.670 

.670 

.750 

.750 

K110105 .750 
K110155 1.00 
K110205 1.00 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 ' 

.687 

.687 

.687 

.687 

.687 

.687 
.687 
.813 

.812 

.813 

.813 

.813 
1.063 
1.063 

1.063 
1.063 
1.063 

1.125 
1.125 
1.375 

1.375 
1.375 
1.375 

1.375 
1.375 
1.375 

1.875 
1.875 
1.875 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 
.887 

.887 

.887 

.887 

.887 
.887 

1.013 

1.013 
1.013 
1.013 

1.013 
1.263 
1.263 

1.263 
1.263 
1.263 

l.325 
1.325 
1.575 

1.575 
1.575 
1.575 

1.575 
1.575 
1.575 

2.075 
2.075 
2.075 

1.875 2.075 
1.875 2.075 
1.875 . 2.075 

1.875 
1.875 
2,375 

2.075 
2.075 
,2.575 
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-
1500 CAPACITORS 

CRC _____ FOIL TEFLON ESTABLISHED 

A9 1 RELIABILITY 

COMPONENl RESEARCH CO CAPACITORS 

ACAND DC.RATED TO 125°C AT FULL RATED VOLTAGE •. 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS. 

ACRATED FROM 36VRMS TO 240VRMS AT FREQUENCIES FROM 0 TO 400 Hz. RATINGS AT 40KHz AT LOWER 
VOLTAGE RATINGS. .. . 

HIGH INSULATION RESISTANCE, 10,000,000 MEGOHMS MI.NIMUM. ALL VALUES UP TO O.luF. 

LOW DIELECTRIC ABSORPTION, 0.01% MAXIMUM VOLTAGERECQVERY .. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS FOR ALL HI-REL PROGRAMS (CRC PATENTED CONSTRUC
TION); 

0.1% MAXIMUM SHELF DRIFT FOR 10 YEARS (OR. IN NORMAL USE). 

AVAILABLE IN 1%, 2%, 5% AND 10%, CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC.OTHER TOLER
ANCES AVAILABLE ON REQUEST. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 051 
SERIES CAPACITORS 
LIFE TESTED FOR 2000 
HOURS AT 125°C AT 
140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES .FOR THIS 
TEST. 051 CAPACITORS 
ARE THE SAME CON· 
STRUCTION AND OE-
SIGN AS A91. 

051C .002 

051C .0039 

051C .02 

• CRITICAL TIMING CIRCUITS . • FEEDBACK CIRCUITS 

• FIXED TUNING CIRCUITS • POWER SUPPLY FILTERING 

• FILTERING • GYRO CIRCUITS 
• TEMPERATURE COMPENSATION • PULSE FORMING NET)vORKS 
• COUPLING AND DECOUPLING • INTEGRATING CIRCUITS 

6 .05 -.01 

5 .05 '-.01 

10 .05 -.01 
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1500 CAPACITORS 1500 

CRC ______ FOIL TEFLON ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO A91 CAPACITORS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

BURN-IN 

THERMAL AGING 

SEAL TEST (FINE LEAK) 

SEAL TEST (GROSS LEAK) 

AC SQUARE WAVE 
(TERMINAL TO TERMINAL) 

DC HI-POT 
(TERMINAL TO TERMINAL 
AND TERMINALS TO CASE) 

INSULATION RESISTANCE 
(TERMINAL TO TERMI.NAL) 

% CAPACITANCE 
TOLERANCE 

% DISSIPATION FACTOR 

VISUAL AND MECHANICAL 
INSPECTION 

200% rated DC voltage 

Referenced to 25°C 
-55°C 
-25°C 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

+ 1.5% to -0.8% 
+1.0% to -0.5% 
+0.5% to -0.3% 
+0.3% to -0.3% 
+0.5% to -0.5% 
+0.5% to -0.8% 

O°C 
50°C 
85°C 

lOO°C 
125°C __ 'to·/?% to -J.~Q% . 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

16 hrs. minimum at 125°C at 140% 4.7.2 100% 
AC rated voltage, at 400Hz or 
240VRMS, whichever is less 

Test 

5 cycles minimum from -65°C to 4.7.3 No physical damage 100% 
+125°C Test 

Helium bomb for 45 PSI for 1 hr. 4.7.5 lxlO-'atml cm'l sec. 100% 
minimum, check for helium leak max. Test 

Per M I L-C·83421 4.7.5 No continuous 100% 
bubble stream Test 

4.7.6 No shorts 100% 
Test 

Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
for 60 seconds minimum Test 

At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100% 
Test 

At 25°C at 1KHz 4.7.8 Per part number 100% 
Test 

At 25°C at 1 KHz, va I ues above 4.7.9 0.02% max. 100% 
1uF measure at O.lKHz Test 

imensions, and 4.7.1 Per specification 1.0% 
AQL 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and 
tion of Conformance. 2. Traceability to production and on file per NHB 5300.4 (lC), M 
test records by permanent marking of parts with date 
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• - .,.. 

u.F 
.001 
.00,12 
.0015 

.0018 A91BHi2 .193 .662 'A91C182 .235 .562 .662 'A91D182 " '.235 .687 .687 .781 

.002 A91B202 .193 .662 A91C202 ~235 .562 .662 A91D202 .235 .687 .687 .787 

.0022 A91B222 .193 .662 A91C222 .235 .562 .662 A91D222 .235 .687 .687 .787 

.0027 A91B272 .193 .662 A91C272 ' .235 .562 .662 A91D272 ' .235 .687, .687 ,,787 

.0033 A91B332 .1.93 .662 A91C332 .235 .562 .662 A91D332 .235 .687 .687 .787 

.0039 A918392 .193 .662 A91C392 .235 .562 .662 A91D392 .235 .687 .687 .787, 

.0047 A91B472 ..193 .562 .662 A91C472 .235 .562 .662 A91D472 .235 .687 .787 A91E472 .312 .687 .787 

.005 A918502 .193 .562 .662 A91C502 .235 .562 .662 A910S02 .231> .687 .787 A91E502 .312 .687 .787 

.0056 A91B562 .193 .562 .662 A91C562 .235 .562 ' .662 A9lD562 .235 ;687 .787 A91E562 ,.312 .687 .787 

.0068 A918682 .235, .562 , .662 .23S .687 .787 .312 .68.7 .787 A91E582 .312 .813 ;913 

.0075 A918752 .235 .562 .662 ;235 .687 .71H .312 .687 .787 A9lE752 .312 .813 .913 

.0082 A918822 .235 .562 .662 .235 .687 .787 .312 .,687 ,787 A91E822 ' .312 .813 .913 

.01 A91B103 .23S .562 .662 A91C103 .235 .687 .787 A91DI03 .312 .687 .787 A91E103 .312 .813 .913 

.012 A91B123 .235 .562 .662 A91C123 .235 .687 .787 A91D123 .312 .687 .787 A91E123 .312 .813 .913 

.015 A91B153 .235 .687 .787 A91C153 .312 .687 .787 A91D153 .312 .813 .913 A91El53 0400 .813 .913 

.018 A91B183 .235 .687 .787 A91C183 .312 .687 .787 A91D183 .312 .813 .913 .400 .813 .913 

.02 A91B203 .312 .687 .787 A91C203 .312 .813 .913 A91D203 .400 .813 .913 .400 1.063 1.163 

.022 A918223 .312 .687 .787 A91C223 .312 .813 .913 A91D223 .400 .813 .913 .400 1.063 1.163 

.027 A91B273 .3.12 .687 .787 A91C213 .312 .813 .913 A910273 .400 .813 .913 A91E273 .400 1.063 1.163 

.033 A918333 .312 .687 .787 A91C333 .312 .813 .913 A910333 0400 .813 .913 A91E333 .400 1.063 1.163 

.039 A918393 .312 .813 .913 A91C393 .400 .813 .913 A910393 0400 1.063 1.163 A91E393 .500 1.125 1.225 

.047 A91B473 .312 .813 .913 A91C413 .400 .813 '.9,13 A910473 .400 1.063 ' 1.163 A91E473 .500 t:125 1.225 

.05 A91B503 .312 .813 . 913 A91C503 .400 .813 .913 . A91D503 .400 1.063 1.163 A91E503 .500 1.125 1.225 

.056 A91B563 .312' .813 .913 A91C563 .400 .813 .913 A91D563 .400 1.063 1.163 A91E563 .500 1.125 1.225-

.068 A91B683 .400 .813 .913 A91C683 .400 1.063 1.163 A91D683 .500 1.125 i:m A91E6113 .500 1.375 1.475 

.075 A91B753 .400 .813 .913 A91C753 .400 1.063 1.163 AS,10753 .500 1.125 A91E753 .500 1.375 1.475 

.082 A91B823 .400 .813 .913 A91C823 .400 1.063 1.163 A910823 .500 1.125 1.225 A91E823 .562 1.375 1.475 

.1 A19BI04 .400 .813 .913 A91CI04 .400 1.063 1.163 A91DI04 .500 1.375 1.475 A91El04 .670 1.375 1.475 

.12 A91B124 .400 .813 .913 A91C124 .400 I.Q63 1.163 A91D124 .500 1.375 1.4.75 A91E124 .670 1.375 1.475 

.15 A918154 .400 .813 .913 A91C154 .500 1.125 1.225 A91D154 .500 1.375 1.475 A91E154 .670 1.375 1.475 

.18 A91B184 .400 1.063 1.163 A91C184 .500 1.125 1.225 A91D184 .562 1.375 1.475 A91E184 .670 1.875 1.975 

.20 A91B204 .400 1.063 1.163 A91C204 .500 1.125 1.225 A910204 .670 ' 1.375 1.475 A91E2D4 .670 1.875 1.975-

.22 A918224 .400 1.063 1.163 A91C224 .500 1.125 1.225 A91D224 .670 1.375 1.475 A91E224 .670 1.875 1.975 

.27 A91B274 , .500 1.125 1.225 A91C274 .562 1.375 1.475 A91D274 

.33 A91B334 .500 1.125 1.223 A91C334 .562 1.375 1.475 A91D334 
.39 A91B394 .500 1.125 1.225 A91C394 .562 1.375 1.475 A91D394 

.47 A91B474 .562 1.125 1.225 A91C474 .670 1.375 1.475 

.50 A918504 .562 1.125 1.225 A91C504 .670 1.375 1.475 

.56 A91B564 .562 1.375 1.475 A91C564 .670 1.375 1.475 

.68 A91B684 .562 1.375 1.475 A91C684 .670 1.87S 1.975 

.75 A91B754 .670 1.375 1.475 A91C754 .750 1.875 1.975 

.82 A918824 .670 1.375 1.475 A91C824 .750 1.875 1.975 

1.375 A9.1C105 .750 1.875 i.975 
1.375 

W=Tinned copper clad steel: 
#22 (.025") for .312" case 
dia. & smaller; #20(.032") 
for .400" & .500" case dia. 

5 = Mylar sleeve C =Tinned oxygen-free 
X= No sleel(e' copper: #18 (.040") for 

.562" case dia. & larger. 

TYP 
',F=I% ' Bc=l/4~1o 

A~ VOLTAGE 
D=1/2% 

B=50VDC 
C=100VDC 
D=200VDC 
E=400VDC PICOFARAD CODE: First two digits represerit signifiCanj figures. 

Last digit represents number of zeros to follow. Exampl : 104 = 
100,000 picofarads. 
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.001 36.0 36.0 .009 60.0 60.0 .015 120.0 80.0 .020 240.0 100.0 .025 

.0012 36.0 36.0 .011 60.0 60.0 .018 120.0 80.0 .024 240.0 100.0 .030 

.0015 36.0 36.0 .013 60.0 60.0 .022 120.0 80.0 .030 240.0 100.0 .037 

.0018 36.0 36.0 .016 60.0 60.0 .027 120.0 80.0 .036 240.0 100.0 .045 

.002 36.0 36.0 .018 60.0 60.0 .030 120.0 80.0 .040 240.0 100.0 .050 

.0022 36.0 36.0 .020 60.0 60.0 .033 120.0 80.0 .044 240.0 100.0 .055 

.0027 36.0 36.0 .024 60.0 60.0 .041 120.0 80.0 .054 240.0 100.0 .068 

.0033 36.0 36.0 .030 60.0 60.0 .050 120.0 80,0 .066 240.0 100.0 .083 

.0039 36.0 36.0 .035 60.0 60.0 .058 120.0 80.0 .078 240.0 100.0 .097 

.0047 36.0 36.0 .042 60.0 60.0 .071 120.0 80.0 .094 '240.0 100.0 .12 
.005 36.0 36.0 .045 60.0 60.0 .075 120.0 80.0 .10 240.0 100.0 .13 
.0056 36.0 36.0 .050 60.0 60.0 .084 120.0 80.0 .11 240.0 100.0 .14 

.0068 36.0 36.0 .061 60.0 60.0 .10 120.0 80.0 .14 240.0 100.0 .17 

.0075 36.0 36.0 .067 60.0 60.0 .11 120.0 80.0 .15 240.0 100.0 .19 

.0082 36.0 36.0 .074 60.0 60.0 .12 120.0 80.0 .16 240.0 100.0 .21 

.01 36.0 36.0 .090 60.0 60.0 .15 120.0 80.0 .20 240.0 100.0 .25 

.012 36.0 36.0 .11 60.0 59.0 .18 120.0 78.0 .23 240.0 100.0 .30 

.015 36.0 36.0 .14 60.0 58.0 .22 120.0 76.0 .29 240.0 94.0 .35 

.018 36.0 36.0 .16 60.0 57.0 .26 120.0 74.0 .33 240.0 90.0 .41 

.02 36.0 36.0 .18 60.0 55.0 .28 120.0 71.0 .36 240.0 88.0 .44 

.022 36.0 36.0 .20 60.0 53.0 .29 120.0 68.0 .37 240.0 85.0 .47 

.027 36.0 36.0 .24 60.0 51.0 .34 120.0 65.0 .44 240.0 81.0 .55 

.033 36.0 36.0 .30 60.0 50.0 .41 120.0 62.0 .51 240.0 78.0 .65 

.039 36.0 36.0 .35 60.0 48.0 .47 120.0 60.0 .59 240.0 75.0 .73 

.047 36.0 36.0 .42 60.0 47.0 .55 120.0 57.0 .67 240.0 71.0 .83 

.05 36.0 36.0 .45 60.0 46.0 .58 120.0 56.0 .70 240.0 70.0 .88 

.056 36.0 36.0 .50 60.0 46.0 .64 120.0 56.0 .78 240.0 67.0 .95 

.068 36.0 34.0 .58 60.0 42.0 .71 120.0 50.0 .85 240.0 60.0 1.02 
.075 36.0 33.0 .61 60.0 40.0 .75 120.0 47.0 .88 240.0 55.0 1.03 
.082 36.0 32.0 .66 60.0 38.0 .78 120.0 44.0 .90 240.0 50.0 1.03 

.1 36.0 30.0 .75 60.0 36.0 .90 120.0 42.0 1.10 240.0 46.0 1.20 

.12 36.0 30.0 .90 60.0 35.0 1.05 120.0 40.0 1.20 240.0 44.5 1.34 

.15 36.0 26.0 .98 60.0 33.0 1.24 120.0 36.0 1.34 240.0 40.0 1.50 

.18 36.0 25.0 1.13 60.0 31.0 1.40 120.0 34.0 1.54 240.0 38.0 1.70 

.20 36.0 24.0 1.20 60.0 30.0 1.50 120.0 33.0 1.65 240.0 37.0 1.85 

.22 36.0 23.0 1.27 60.0 27.0 1.50 120.0 32.0 1.76 240.0 35.0 1.93 

.27 36.0 19.0 1.28 60.0 24.0 1.62 120.0 29.0 1.96 

.33 36.0 18.0 1.48 60.0 23.0 1.90 120.0 28.0 2.31 

.39 36.0 17.0 1.66 60.0 22.0 2.15 120.0 27.0 2.63 

.47 36.0 15.7 1.85 60.0 21.0 2.47 120.0 26.0 3.0& 

.50 36.0 15.2 1.90 60.0 20.0 2.50 120.0 25.0 3.13 

.56 36.0 14.4 2.01 60.0 19.0 2.64 120.0 23.0 3.17 

.68 36.0 14.0 2.38 60.0 16.0 2.72 

.75 36.0 13.0 2.44 60.0 15.0 2.81 

.82 36.0 12.0 2.46 60.0 14.0 2.87 

1.0 36.0 10.0 2.50 60.0 12.0 3.00 
1.2 36.0 9.1 2.73 

~~ r- ~ UPPER PEAK 
DC RATING ,- ---f 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED CAPA~~TOR CIRCUIT PEAK TO PEAK:=J THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 

* RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 

FULL RATING TO 125°C FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET· SANTA MONICA. CALIF. 9Cl404· (213) 829-3615, TWX: (910) 343-6864 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1047 



... ... 
1500 CAPACITORS 1500 

CRC ____ POLYSTYRENE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO K93 CAPACITORS 

5,000,000 MEGOHM MIN. INSULATION RESISTANCE FOR VALUES O;luF AND LESS •. ' 

0,02% MAXIMUM DIELECTRIC ABSORPTION • 

. 0.1 % MAXIMUM SHELF DRIFT FOR 10 YEARS (OR IN NORMAL USE). 

UTILIZES CRC UNIQUE PATENTED, RUGGED, LOW LOSS LEAD TERMINATIONS, QUALIFIED FOR ALL HI·R~L 
PROGRAMS. . . 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE PROGRAMS. 

100% RELIABILITY SCREENING, INCLUDES TEMPERATURE CYCLING, FINE LEAK TEST, AC SQUARE 
WAVE TEST. . . .. 

SIMIlAR GENERIC ,PARTS HAVE BEEN QUALIFIED FOR TRIDENT PROGRAM. 

AVAILABLE IN ±0.1% TO ±10% CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC. 

AC AND DC RATED. 

TYPICAL 
APPLICATIONS 

TEST·.RESULTS FOR 75 
SERIES N53 CAPACI
TORS LIFE TESTED FOR 
2000 HOURS AT +85°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. N53 CAPACITORS 
ARE THE SAME CON
STRUCTION AND DE
SIGN AS K93 SERIES 
CAPACITORS. 

107 

RESISTANCE 

~! 106 WITH 

TEMPERATURE 

IN MEGOHMS 

105 

1-1 I I 104 -25. 0 

• CRITICAL TIMING CIRCUITS 
• f"IXED TUNING CIRCUITS 
• FILTERING 
Ii TEMPERATURE COMPENSATION 
• COUPLING AND DECOUPLING 

WITH 

TEMPERATURE 

II I I I f 
% DISSIPATION 

. FACTOR' 

:';:5 WITH 

TEMPERATURE 

I I I 1;:0 ! I 
% VOLTAGE 

RATING 

WITH 
2S . 50 85°C 

• FEEDBACK CIRCUITS 
• POWER SUPPLY FILTERING 
• GYRO CI RCU ITS 
• PULSE FORMING NETWORKS 
• INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC . • 1655 26TH STREET· SANTA MONICA, CALIF. 90404· (213) 829-3615, TWX:. (910) 343-6£64 

A-1048 For manufacturers' sales offices, see yellow pages EEM. 1985 



... 
1500 CAPACITORS 1500 

eRe ---- POLYSTYRENE ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO K93 CAPACITORS 

1 THERMAL AGING 

2 SEAL TEST (FINE LEAK) 

3 SEAL TEST (GROSS LEAK) 

AC SQUARE WAVE 

4 
(TERMINAL TO TERMINAL) 

DC HI·POT 
5 (TERMINAL TO TERMINAL 

AND TERMINALS TO CASE) 

6 INSULATION RESISTANCE 
(TERMINAL TO TERMiNAL) 

7 % CAPACITANCE 
TOLERANCE 

8 % DISSIPATION FACTOR 

9 VISUAL AND MECHANICAL 
INSPECTION 

0.001 TO 
O.luF 

GREATER 
THANO.1uF 

From -65°C to +85°C, 5 cycles min. 

Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

Place in 85°C hot water for 60 seconds 
minimum and observe for bubbles 

Apply 100Hz square wave at a peak to 
peak voltage of 3 times DC rated 
voltage for 60 seconds minimum. 
Do not exceed 800 volts peak to peak. 

Apply 200% of rated DC voltage 
for 60 seconds minimum 

At 25°C at rated DC voltage 

At 25°C at 1KHz 

At 25°C at 1KHz, values above 
1uF measured at 0.1KHz 

For marking, dimensions, and 
workmanship as required. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET· SANTA MONICA. CALIF. 

4.7.3 There shall be 100% 
no physical damage Test 

4.7.5 1x106atm/ cm3/ sec. 100% 
max. Test 

4.7.5 No continuous 100% 
bubble stream Test 

4.7.6 No shorts 100% 
Test 

4.7.6 No shorts 100% 
Test 

4.7.7 Per I.R. Table 100% 
Test 

4.7.8 Per part number 100% 
Test 

4.7.9 0.02% max. 100% 
Test 

4.7.1 Per specification 1.0% 
AQL 

90404 • (213) 829-3615. TWX: (910) 343-6864 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1049 
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938182 
938202 
938222 

.0027 938272 

.0033 938332 

.0039 938392 

.0047 

.005 

.0056 

.006S· 

.0075 

.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 938273 

.033 938333 

.039 931;1393 

.047 938473 

.05 938503 

.056 938563 

.068 938683 

.075 93B753 

.082 93B823 

.1 938i04 

.12 93B124-

.15 938154 

.18 938184 

.20 93B204 

.22 93B224 

.27 93B274 

.33 93B334 

.39' .938394 

.47 

.50 

.56 

.68 93B684 

.75 93B754 

.82 938824 

1.0 93B105 
1.2 . 93B125 
1.5 938155. 

1.8 
2.0 
2.2 

2.5 
2.7 

-

.193 .562 93C182 .193 

.193 .~62 93C202 .193 
• 193 • 62 93C222 ·.193 

.193 .' .562 ';662.- 93C272 .. 193 .. 687 

.193 .562 .662 93C332 .193 .687 
.• 193 ;56~ ';662 93C392 .193 ;687 

:193 .562 .662 93C472 .193 .687 
.193 .562 .662 93C502· .193 .687 
.193 •. 562 .662 93C562 .193 .687 

.193 .562 .662 93C682 .193 .687 
.193 .687 .787 93C752 .193 .813 
• 193 .687 .787 93C822 .193 .813 

.193 .687 .787 93C103 .193 .813 .913 930103 

.193 .687 .787 93C123 .193 .813 .913 930123 

.235 ' .687 .787 93Cl53 .235 .813 .913 930153 

.235 .813 .913 93C183 .312 .813 .913 930183 
;235 .813 .913 93C203 .312 .813 .913 930203 
.235 .813 .913 93C223 .312 .813 .913 930223 

.235 ' .813 .913 93C273 .312 ;813 .913 930273 

.235 .813 :913 93C333 .312 .813 .913 930333 

.312 .813 .913 93C393 .400 .813 .913 930393 

.312. .813 .913 93C473 .400 .813 .913 930473 

.312 .813 .913 93C503 .400 .813 .913 930503 

.312 .813 .913 93C563 .400 .813 .913 930563 

.400 93C683 .400 1.063 1.163 93D683 

.400 93C753 .400 1.063 1.163 930753 

.400 93C823 .400 1.063 1.163 930823 

93C104 .400 1:063 1.163 930104 
93C124 .400 1.063 1.163 930124 
93Cl54 .500 1.125 1.225 930154 

93Cl84 .500 1.125 1.225 93D184 
93C204 .500 1.125 1.225 930204 
93C224 .500 1.125 1.225 930224 

.500 1.125 1.225 93C274 .500 1.375 1.475 930274 

.500 1.125 1.225 93C3311 .500 1.315 1.475 930334 

.500 1.3?5 1.475 .93C394 .562 1.375 1.475 930394 

.562 L375 

.562 1.375 

.562 1.375 

.670 

.670 

.670 

.670 1.875 

.750 1.875 

.750 1.875 

2.375 2.475 
2.375 2.475 

LEAD CODE 
W=Tinned copper clad steel: 

#22 (.025'r) for .312" case 
dia. & smllller; #20 (.032") 
for .400"& .500" case dia. 

e =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia.·& larger. 

PICD.FARAD CODE: First two digits 'represent significant figures. 
Last digit represents number of zeros to' follow. Example: 104 = 
lOO,OOO·picofarads. . 

93E182 .312 .687 .787 
93E202 .312 .687 .787 
93E222 .312 . .687 .787 

93E272 .. 312 .687 .787 
93E332 .312 .687 ·.787 
93E392 .312 .687 .787 

93E472 .. 312 .687 .787 
93E502 .312 ,.687 .787 
93E56jZ .312 .687 .787 

93E682 .312 .687 .787 
93E752 . 312 .813 • .913 
93E812 .312 .813 . .913 

.235 .913 93E103 .312 .813 .913 

.235 .913 93E123 .312 .813 .913 

.312 .913 93E153. .400 .813 .913 

.400 .813 .913 .400 l.(i63 1.163 

.400 .813 .913 .400 1.063 1.163 

.400 .813 .913 .400 1.063 1.163 

.480 .813 .913 .400 1.063 1.163 

.40 .813 .913 .400 1.063 1.163 

.400 1.063 1.163 .500 1.125 1.225 

.400 1.063 1.163 93E473 .500 1.125 1.225 

.400 1.063 1.163 93E503 .500 1.125 1.225 

.400 1.063 1.163 93E563 .500 1.125 1.225 

.500 1.125 1.225 93E583 1.375 1.475 

.500 1.125 1.225 93E753 1.375 1.475 

.500 1.125 1.225 93E823 1.375 1.475 

.500 1.125 1.225 93E104 .500' 1.375 1.475 

.500 1.125 1.225 93E124 .500 1.375 1.475 

.500 1.375 1.475 93E154 .562 1.375 1.475 

.500 1.375 1A75 93E184 .562 1.375 1.475 

.500 U~~ . 1.475 93E204 .562 1.375 1.475 

.500 1.475 93E224 .562 1.375 1.475 

.562 1.375 1.475 93E274 .670 1.375 1.475 
.. 562 1.375 1.475 93E334 ;670 1.375 1.475 
.610 1.375 1.475 93E394 .670 1.875 1.975 

.670 1.875 1.975 93E474 .750 1.875 1.975 

.670 1.875 1.975 93E504 .750 1.875 1.975 

.670 1.875 1.975 93E564 .750 1.875 1.975 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET. SANTA MONICA. CALIF. 90404· (213) 829·3615. TWX (910) 343-6864 
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·001 
.0012 
.0015 

.0018 

.002 

.0022 

.0027 

.0033 

.0039 

.0047 

.005 

.0068 

.0075 

.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.047 
;05 
.056 

.068 

.075 

.082 

.1 

.12 

.15 

.18 

.20 

.22 

.27 

.33 

.39 

.47 

.50 

.56 

.68 

.75 

.82 

1.0 
1.2 
1.5 

1.8 
2.0 
2.2 

2.5 
2.7 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 
36.0 

36.0 
36.0 

36.0 
36.0 

40.0 
40.Q 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
36.9 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

37.6 
35.4 
31.6 

28.6 
29.5 
27.0 

22.1 
20.4 
16.2 

14.7 
13.2 
12.06 

11.5 
10.66 

.009 

.011 

.016 

.018 

.020 

.024 

.030 

.035 

.042 

.045 

.061 

.067 

.074 

.090 

.11 

.24 

.30 

.35 

.42 

.45 

.50 

.61 
'.67 
.74 

.90 
1.0 
1.4 

1.6 
1.8 
2.0 

2.4 
3.0 
3.5 

4.0 
4.0 
4.0 

4.5 
5.0 
5.0 

5.0 
5.5 
5.5 

6.0 
6.0 
6.0 

6.5 
6.5 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
SO.O 
SO.O 

60.0 
60.0 
SO.O 

60.0 
SO.O 
60.0 

SO.O 
SO.O 
60.0 

60.0 
SO.O 
60.0 

60.0 
60.0 
SO.O 

60.0 
60.0 
SO.O 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 
60.0 

60.0 
SO.O 
60.0 

60.0 
60.0 
60.0 

60.0 
60.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
36.2 

34.4 
28.1 
32.6 

25.4 
23.8 
21.3 

19.5 
19.4 
17.8 

14.6 
13.2 
10.6 

10.3 
9.28 

.015 

.018 

.022 

.027 

.03 
.033 

.041 

.045 

.059 

.071 

.075 

.084 

.102 

.11 

.12 

.15 

.18 

.22 

.27 

.3 

.33 

.41 

.45 

.59 

.71 

.75 

.84 

1.0 
1.1 
1.2 

1.5 
1.8 
2.2 

2.7 
3.0 
3.0 

3.5 
3.5 
4.0 

4.5 
4.5 
4.5 

5.0 
5.5 
5.5 

5.5 
6.0 
6.0 

7.0 
7.0 

1. THE Co.MBINED DC AND AC Vo.LTAGES SHo.ULD No.T EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITo.RS MAY BE o.PERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS Vo.LTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE No.T EXCEEDED. 

3. CAPACITo.RS CAN HANDLE PULSE CURRENTS UP, TO. 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FRo.M THE RATED RMS RATING (PRo.VIDED SLo.W REPETlTlo.N 
RATES ARE USED). IF THERE IS ANY Do.UBT, A SKETCH o.F 
THE Vo.LTAGE AND CURRENT WAVE Fo.RMS WITH TIME BASE 
SHo.ULD BE SENT TO. CRC Fo.R ANALYSIS. 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

.120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 
120.0 
120.0 

120.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
33.1 
30.9 

25.8 
23.2 
21.1 

19.6 
16.1 
15;3 

14.1 
13.2 
11.8 

10.7 
10.6 

9.7 

7.9 

.03 

.036 

.044 

.054 

.06 

.066 

.082 

.09 

.12 

.14 

.15 

.2 

.22 

.24 

.30 

.36 

.54 

.6 

.66 

.82 

.9 
1.2 

1.4 
1.5 
1.7 

2.0 
2.2 
2.4 

3.0 
3.0 
3.5 

3.5 
3.5 
3.5 

4.0 
4.0 
4.5 

5.0 
5.0 
5.0 

5.5 
6.0 
6.0 

6.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 
240.0 
240.0 

240.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
40.0 

40.0 
40.0 
35.5 

34.1 
30.9 
28.3 

23.2 
19.3 
17.7 

14.7 
13.2 
12.0 

11.0 
9.0 
8.5 

7.0 
6.6 
5.9 

5.8 
6.2 
5.6 

4.6 

~~ r-- . ~-.K.. UPPER PEAK 
DC RATING ~- V-V~ ---T 

OF I. ~----''--~--.-• 
CAPACITOR CIRCUIT PEAK TO PEAK--.J 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

* 
FULL RATING TO 

.06 

.072 

.088 

.108 

.12 

.132 

.16 

.18 

.24 

.28 

.30 

.34 

.4 

.44 

.48 

.60 

.72 

.88 

1.1 
1.2 
1.3 

1.6 
1.8 
2.4 

2.9 
3.0 
3.0 

3.5 
3.5 
3.5 

3.5 
3.5 
4.0 

4.0 
4.0 
4.0 

4.5 
4.5 
5.0 

5.0 
5.0 
5.0 

6.0 
7.0 
7.0 

7.0 
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1500 CAPACITORS 1500 

CRC --l1li- DOUBLE LAYER ESTABLISHED 
RELIABILITY 

COMPONENl RESEARCH CO A 10 CAPACITORS 

200% DC volts 

,±l% 
O%to-2% 

See, I.R. Table 

rated voltage,derate linearly to, 50% of rated 
at l25°C. ' 

'At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 .seconds minimum.' , 

From 2!i~ to +125°C. 
From 25°C to -55°C. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125b C. ' , 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional miriute/uF charge time. 

MINIMUM INSULATION RESISTANCE RANGE 250 C 125·C 

AT RATED DC VOLTAGE' 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE:AO.1BuF CAPACI
TOR AT 25°C IS 300,000 + O.lB = ~,666,666 MEGOHMS. 

.001 TO 
O.luF 

3,000,000 
Megohms 

1 BURN-IN 48 hrs, minimum at 125°C, 
at 140% rated DC voltage 

2 THERMAL AGING 10 cycles'minimum from -65°C to 
+ 125°C 

3 SEAL 'rEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, chec'k for helium leak 

4 SEAL TEST (GROSS LEAK) Per M I L·C-83421 

5 
AC SQUARE WAVE, Apply 100Hz at a peak to peak , 
(TERMINAL TDTERMINAL) voltage of 3 times DC rated voltage 

for 60 seconds minimum 

6 
DC HI·POT 
(TERMINAL TO TERMINAL' ftPJ~ ~~%~3~ ~1~?m~~voltage ' 
AND TERMINALS TO CASE) 

7 
INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) At 25°C at ra,ted DC voltage 

8 % CAPA'CITANCE At 25°C at 1KHz 
TOLERANCE 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
luF measure at O.IKHz 

to VISUAL AND MECHANICAL 
INSPECTION 

For marking, dimensions, and 
workmanship 

500,000 
, Megohms 

4.7.2 

4.7.3 

4.7.5 

4.7.5 

A.7.6 

4.7.6 

4.7.7 

4.7.8 

4.7.9 ' 

4.7.1 

200,000 
Megohms 

No physical damage 

No phys'ical damage 

lxlO 'atm/cm'/sec. 
,max. 

No continuous 
bubble stream 

No shorts 

No shorts 

300,000 megohm-uFo 
need not exceed 
3.000.000 megohms 

Per part number 

0.15% max. 

Per specification 

20,000 
Megohms 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
T!!st 

100% 
Test 

1.0% 
AQL 

h Capacitors are packaged and shipped with Certifica-
tion of Conformance. ,2. Traceability to production and 

code lot. 3. Process and inspection data is maintained 

test records by permanent marking of parts with date 
on file per NHB 5300A (lC), MIL-Q-9858 and MIL-STD-790. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET· SANTA MONICA. CALIF, .90404· (213) 829-3615, TWX (910) 343-6864 
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VOLTAG.E 
B=50VDC 
C=100VDC 
D=200VDC 
E=400VDC 

LEAD CDDE 
W=Tinned copper clad steel: 

#22 (.025") for .312" case 
dia.&smaller; #20 (.032") 
for .400" & .500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case tlia. & larger. 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

- ... 

TYP 
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1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. TYPE A52 CAPACITORS CAN HANDLE MUCH HIGHER PULSE 
REPETITION RATES THAN METALLIZED CAPACITORS. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -55°C to +125°C. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. ' 

, ~,--.i r-- ~~~ UPPER P,EAK 
DC RATING -r--V-V~---T. 

OF I ------.-
CAP/ICITOR CIRCUIT PEAK TO PEAK--.J L:0,C WORKING ,RIPPLE VOLTAGE 

VOLTAGE ' 

* 
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.0018 .193 .562 

.002 .193 .562 

.0022 .193 .562 

.0027 .193 .562 

.0033 .193 .562 

.0039 .193 .562 

.0047 .193 .562 

.005 .193 .562 

.0056 .193 .562 

.0068 .193 .687 

.0075 .193 .687 

.0082 .193 .687 

.01 .235 .687 

.012 .235 .687 

.015 .235 .687 

.018 .312 .687 

.02 .312 .687 

.022 .312 .687 

.027 .312 .687 

.033 .312 .687 

.039 .312 .813 

.047 .312 .813 
.05 .400 .813 
.056 .400 .813 

.068 .400 .813 

.075 .400 .813 

.082 .400 .813 

:1 .400 1.063 
.12 .400 1.063 
.15 .400 1.063 

.18 .400 1.063 

.2 .500 1.125 

.22 .500 1.125 

VOLTAGE 
C=100VDC 
D=200VDC 
V=300VDC 
E=400VDC 

60 60 120 120 .135 .193 .562 
60 60 120 120 .150 .193 .562 
60 60 120 120 .165 .193 .562 

60 60 120 120 .202 .193 .687 
60 60 120 120 .247 .193 .687 
60 60 120 120 .293 .193 .687 

60 60 120 120 .353 .193 .687 
60 60 120 120 .375 .193 .687 
60 60 120 120 .420 .193 .687 

60 60 120 120 .511 .235 .687 
60 60 120 120 .563 .235 .687 
60 60 120 120 .615 .235 .687 

60 60 .375 .235 .687 120 120 .750 .312 .687 
60 60 .451 .235 .687 120 120 .902 .312 .687 
60 60 .561 .312 .687 120 120 1.12 .312 .687 

60 60 .674 .312 .687 120 120 1.35 .312 .687 
60 60 .750 .312 .687 120 112 1.4 .312 .813 
60 60 .822 .312 .687 120 110 1.5 .312 .813 

60 60 1.02. .312 .813 120 106 1.8 .312 .813 
60 60 1.22 .312 .813 120 98 2.0 .400 .813 
60 60 1.46 .400 .813 120 90 2.2 .400 .813 

60 60 1.76 .400 .813 120 82 2.4 .400 .813 
60 60 1.88 .400 .813 120 80 2.5 .400 1.063 
60 60 2.07 .400 .813 120 73 2.5 .400 1.063 

60 53 2.2 .400 1.063 120 65 2.7 .400 1.063 
60 50 2.4 .400 1.063 120 61 2.9 .400 1.063 
60 ' 49 2.5 .400 1.063 120 59 3.0 .500 1.125 

60 
60 
60 

60 
60 
60 

44 2.7 
37 2.8 
37 2.9 

27' 3.0 
26 3.3 
25 3.4 

.500 1.125 

.500 1.125 

.500 1.125 

.500 1.375 

.500 1.375 

.500 1.375 

1.375 
1.375 

5 = Mylar sleeve 
X=No sleeve 

CAPACITANCE 
TOLERANCE 

120 
120 
120 

120 
120 
120 

120 
120. 

55 3.4 . .500 1.125 
48 3.6 .500 1.125 
43 4.00 .500 1.375 

40 4.50 .500 1.375 
38 4.75 .562 1.375 
37 5.00 .562 1.37~ 

33 5.50 
29 6.00 

W=Tinned cORper clad steel: 
#22 (.025' ) for .312" case 
dia.&smaller; #20(.032") 
for .400" & ;500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

J =5% 
G=2% 
F=l% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picQfarads. 

-

180 180 .202 .193 .687 240 240 .27 
180 180 .225 .193 .687 240 240 .30 
180 180 .248 .193 .687 240 240 .33 

180 180 .304 .193 .687 240 240 .4 
180 180 .371 .193 .687 240 240 .5 
180 180 .439 .193 .687 240 240 .6 

180 180 .529 .235 .687 240 240 .7 
180 180 .562 .235 .687 240 240 .75 
180 180 .623 .235 .687 240 240 .85 

180 180 .766 .312 .687. 240 240 1.0 
180 180 .845 .312 .687 240 240 1.13 
180 180 .923 .312 .687 240 240 1.23 

180 180 1.13 .312 .687 240 224 1.4 
180 172 1.3 .312 .687 240 200 1.5 
180 150 1.4 .312 .813 240 190 1.8 

180 134 1.5 .312 .813 240 178 2.0 
180 132 1.65 .400 .813 240 168 2.1 
180 ·130 1.8 .400 .813 240 158 2.2 

180 118 2.0 .400 .813 240 148 2.5 • 
180 108 2.2 .400 1.063 240 130 2.7 
180 98 2.4 .400 1.063 240 117 2.9 

180 85 2.5 .400 '1.063 240 102 3.0 
180 83.2 2.6 .500 1.125 240 102 3.2 
180 78 2.7 .500 . 1.125 240 100 3.5 

180 67 2.8 .500 1.125 240 96 4.0 
180 63 3.0 .500 1.375 240 97 4.6 
180 61 3.15 .500 1.375 240 98 5.0 

180 56 3.50 .562 1.375 240 ~~ 5.3 
180 53 4.00 .562 1.375 240 5.6 
180 48 4.50 .562 1.375 240 53 6.0 

180 45 5.00 
180 45 5.63 
180 45 6.00 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET· SANTA MONICA. CALIF. 90404. (213) 829-3615. TWX: (910) 343-6864 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1055 

. . , - .... _.- -.~-~-. ---- --------

.. 



... .. 
1500 CAPACITORS 1500 

CRC ---- FOIL POLYCARBONATE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO B52 CAPACITORS 

400VRMS, 600VRMS, RATED· FROM "';';65°C T.O +100oC 

S~ries B52capacitorsare designed for continuous duty , 
'operation over the full temperature range from -65°C 

within W' of the hermetic seals does not exceed 20°C. 
Heat rise is measured with the capacitor located in a 

, to + 100°C at the rated voltage, current and frequency. " room temperature environment allowing for non-cooied 
normal convection. Lead size and distance to the power 
source must be adequate to prevent undue heat sinking 
or heat generation during measurement. 

The maximum RMS current or peak current can be ex
ceeded with reduced duty cycle or tone burst operation, 
prOvided the peak rated voltages are not exceeded, and 
provided the, heat rise measured at the terminals and 

HIGH CURRENT HANDLING WITH LOW LOSS 

Seri~B52 capacitors have very low series resistance 
terminations, measuring. in the range of .several milli
ohms at 100KHz, and can handle very high peak current 
discharge currents. Typicl,llly it is estimated that a 1uF 
capacitor can handle over 3000 amperes of peak current 

at repetition rates up to 10 pulses per second. Testing 
is now in process to develop meaningful pulse current 
limits to be added to future specifications for Bl)2 
capacitors. 

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 

CRC capacitors use 'a patented low los$ termination 
which remains reliable after years of operation under 
severe environmental conditions. Whereas commercial 
ty~ AC rated capacitors may be adequate for 60Hz and 

possibly400Hz long term life, the use of CRC termina
tions enables these capacitors to operate up to 40KHz 
without abnormal hot spot conditions of corona ,in
ception. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 100°C 

CRC capacitors will operate efficiently up to· approxi
mately 400KHz at their maximum current rated condi
tions.typically a capacitor that is 'luF and is rated at 
10 al'l1psat 40KHz will be handling 40VRMS at 40KHz. 
This capacitor when operated at 400KHz at 4VRMS will 

handle approximately.JOARMS current. 
CRC has higher frequency, lower loss, higher power 

capacitors in the planning stage for, future applications 
that seek for higher frequency power sources. 

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION 

eRC true hermetic sealing preserves the high quality 
performance of Series B52 polycarbonate capacitors and 
protects the dielectric materials from chemic(!1 attack. 
Merely potting non-hermetic type capacitors is poor in-

surance againstiong term loss of dielectric strength and 
life. It has been found that.attack by vapor ingestion of 
chemicals of non-hermetic polycarbonate capacitors has 
resulted in failure in life or long term operation. 

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS 

AC burn-in options at additional cost are available for 
critical applications. The most economical AC burn-in 
is at rated· RMS voltage @ 400Hz at 10noC. Burn-in @ 
400KHz at maximum rated current is also available for, 
those applications where long term use at high current 

This testing consists of vital capacitor parameters per
formed after burn-in to tight specification limits. This 
ensures the high reliability required to assure our cus
tomers of fault free operation under harsh operating 
conditions. ' 

'. is anticipated. Group "A" testing is performed 1oora. 

3 

5 

6 

7 

INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) 

% CAPACITANCE 
TO.LERANCE 

% DISSIPATION FACTOR 

MECHANICAL 

At 25°C at rated DC volta~e 
or at 600VDC, whichever IS 'less 

At 25°C at 1KHz 

At 250C at 10KHz 4.7.9 

and 4.7.1 

0.25% maximum 

Per specification 

100% 
Test 

1.0% 
AQL 
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1500 CAPACITORS 1500 

CRC ----- FOIL POLYCARBONATE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO B52 CAPACITORS 

.033 852F333KXD .400 1.063 400 400 360 3.0 B52P333KXD .500 1.375 600 600 600 5.0 

.039 852F393KXD .400 1.063 400 400 308 3.0 B52P393KXD .500 1.375 600 600 513 5.0 

.047 852F473KXD .500 1.125 400 400 306 3.6 B52P473KXD .500 1.375 600 600 426 5.0 

.056 852F563KXD .500 1.125 400 400 255 3.6 852P563KXD .500 1.375 600 600 357 5.0 

.068 B52F683KXD .500 1.125 400 400 235 4.0 B52P683KXD .562 1.375 600 600 353 6.0 

.075 852F753KXD .500 1.375 400 400 235 4.4 B52P753KXD .562 1.375 600 600 320 6.0 

.082 852F823KXD .500 1.375 400 400 235 4.8 B52P823KXD .562 1.375 600 600 293 6.0 

.092 B52F923KXD .562 1.375 400 400 230 5.3 B52P923KXD .670 1.375 600 600 305 7.0 

.1 852F104KXD .562 1.375 400 400 220 5.5 B52P104KXD .670 1.375 600 600 280 7.0 

.12 B52F124KXD .562 1.375 400 400 200 6.0 B52P124KXD .670 1.375 600 600 233 7.0 

.15 852F154KXD .562 1.375 400 400 160 6.0 B52P154KXD .670 1.875 600 600 214 8.0 

.18 852F184KXD .670 1.375 400 400 155 7.0 B52P184KXD .670 1.875 600 600 178 8.0 

.22 B52F224KXD .670 1.375 400 400 127 7.0 B52P224KXD .670 1.875 600 600 146 8.0 

.27 852F274KXD .670 1.875 400 400 118 8.0 B52P274KXD .750 1.875 600 600 133 9.0 

.33 852F334KXD .670 1.875 400 400 97 8.0 B52P334KXD .750 1.875 600 600 109 9.0 

.39 852F394KXD .670 1.875 400 400 82 8.0 B52P394KXD .759 2.375 ·600 600 103 10.0 

.47 852F474KXD .750 1.875 400 400 77 9.0 B52P474KXD .750 2.375 600 600 85.1 10.0 

.56 852F564KXD .750 1.875 400 400 64 9.0 

.68 852F684KXD .750 2.375 400 400 53 9.0 

.75 852F754KXD .750 2.375 400 400 53 10.0 

.82 852F824KXD .750 2.375 400 400 49 10.0 

. 

ORDERING INFORMATION: All part numbers PART DIMENSIONS AND TOLERANCES 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un- ll. ~~~ '". j- .~:~61 r- .10 MAX, TV. 
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 

i ~ j~ can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. :t.02 

For .initial design, when operating the capa-
I. 

citors at high current levels it is suggested that I. 

H 
you monitor the capacitor heat rise on the h 

:\ 
leads adjacent to the solder beads to verify LEAD SIZE I' 

that it does not exceed 20°C above ambient. .032 ±.003 (#20AWG) TINNED COPPER FOR l 
All maximum current ratings shown should CASE DIAMETER .312 

.1 result in less than 20°C heat rise with con- .041±.003 (#18AWG). TINNED COPPER FOR tinuous duty operation under normal convec-
11 tion conditions. CASE DIAMETER .400 THRU .562 

Avoid tearing of solder beads when bending .051±.003 (#16AWG) TINNED COPPER FOR 

I:l wire leads by using a suitable clamping fixture CASE DIAMETER .670 & LARGER 
for lead bending. 

I 
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1500 CAPACITORS 1500 

eRe ----- METALLIZED POLYCARBONATE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO. B 12 CAPACITORS 

" 4O!lvRM~, 600VRMS, RATED FROM "'65°C TO + 100°C , 

-.Series' 812, capacit6rsare designed for coritinous, duty 
operation over· the fulltem'per'ature range from -65°C 
to +1000 C at the ratings for,voltage, current and,fre
guency listed in the specifications. 

provided~l'ie heat rise measured at the terminals and 
within 14" of the hermetic seals does not exceed 20°C. 

Heatrise is measured with the capacitor located in a 
room temperature environment allowing for non-cooled 
normal convection. Lead size arid distance to the power 
source must be adequate to prevent undue heat sinking 
or heat generation, during measurement. 

2 

3 

5 

'"6 

7 

The maximum ,RMScUltent or peak current can be ex
ceeded with reduced duty cyc,le or torie burst operation, 
provided the "peak rated voltages are not ex~eeged, and 

HIGH CURRENT HANDLING WITH LOW LOSS 

Series 812 capacitors have terminations slightly higher 
in resistance than Series 852 capacitors and can be 
used in pu'lse applications where the peak currents gen-, 
erally do' not.exceed 100 times 812 RMS current ratings 
and where the repetition rate is less than 10 pulses per 
second. . 

Testing is now in process 'to develop pulse current 
limits to be added to future specifications for812 ca
pacitors., Series 812 capacitors are smaller in size and 
lighter in weight than Series 852 foil polycarbaronate 
capacitors. 

. FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 

Commercial type AC rated capacitors may be adequate 
for 60Hz and possibly 400Hz long term life. CRC capa
citors are designed to operate up to 40KHz without ab
normal hot spot conditions, without corona inception, 

with constant controlled low loss terminations which 
remain reliable after years of use, after o'peration during 
severe environmental conditions. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 100°C 

CRC capacitors will operate efficiently up to ,approxi
mately 400KHz at their maximum current rated condi
tions. Typically a capacitor that is .1uF and is rated at 
10 amps at 40KHz will be handling 40VRMS at 40KHz. 
This capacitor when operated af 400KHz at 4VRMs will 

handle approximately lOARMS current. 
CRe has higher frequency, lower loss, higher power 

capacitors in the planning stage for future applications 
that seek for higher frequency power sources. 

HERMETICALLY SEALED,. RUGGED AEROSPACE, MILITARY CONSTRUCTION 

eRe true hermetic sealing preserves the high quality 
performance of Series 812 polycarbonate capacitors and 
protects the dielectric materials from 'chemical attack. 
Merely potting non-hermetict}tpe capacitors. is poor in-

surance ·against long term loss of dielectric strength and 
life. It has been found that attack by vapor ingestion of 
chemicals 6f non-hermetic polycarbonate capacitors has 
resulted,in failure in life or long term operation. , 

AVAILABLE WITH 400Hz OR 40KHz BURN·IN OPTIONS 

AC burn-in options at additiOnal cost are 'available for 
critical applications. Most economical AC burn-in is gen
erally at rated RMS volts ,at 400Hz at 100°C. 40KHz 
burn-in at maximum rated current is also available for 
those applications where long term use athigh current 

THERMAL AGING 

SEAL TEST 

INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) 

% CAPACITANCE 
TOLERANCE 

% DISSIPATION FACTOR At 25°C at 10KHz 

MECHANICAL mensions and 

is anticipated. 100% Group "A" testing of vital capacitor 
characteristics is performed after burn-in to generally 
tightly controlled specifications to assure ourselves and 
our customers that these capacitors will operate reliably 

'asinfended for use. ' 

4.7.7 

4.7.8 

4.7.9 

4.7.1 

100,000 megohms-uF, need not 
exceed 1,000,000 megohms 

Per number 

0.5% maximum 

Per specification . 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 
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1500 CAPACITORS 1500 

CRC ~ METALLIZED POLYCARBONATE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO B 12 CAPACITORS 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 

. wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exce.ed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

PART DIMENSIONS AND TOLERANCES 

LEAD SIZE 
.032 ±.003 (#20AWG) TINNED COPPER FOR 
CASE DIAMETER .312 . 
.041±.b03 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 THRU .562 
.051±.003 (#16AWG) TINNED COPPER FOR 
CASE DIAMETER .670 & LARGER 
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1500 CAPACITORS 1500 

CRC ~ FOIL POLYPROPYLENE ESTABLISHED 

ass RELIABILITY 
COMPONENT RESEARCH CO CAPACITORS 

4 

4()OVRMS,,600VRMS, RATED' FROM -55.oC TO +85°C 
. (HIGHER RATINGS AVAILABLE) 

Series B55 capacitors are designed for continuous duty and within 14" of. the hermetic seals does not exceed 
operation over the full temperature range from -55°C 20°C. . 
to +85°C at the rating for voltage, current and fre- Heat rise is generally measured with the capacitor 
quency listed in the specifications. located in a room temperature environment allowing for 

the maxlmum RMS current or peak current can be non-cooled normal convection. Lead size and distance 
exceeded with reduced duty cyCle or tone burst opera- to the power source must be adequate to prevent undue 
tion, provided that peak rated voltages are not exceeded, heat si~king or generation during measurement. 
and provided the heat rise measured at the terminals 

HIGH CURRENT HANDLING WITH LOW LOSS 
Series B55 capacitors have very low .series resistance 
terminatrons, in the range of several milliohms at 
100KHz, and can ha",<jle very high 'peak current dis
charge currents. Typic.. ... lly it is estimated that a ,1uF 
capacitor can handle over 3000 amperes of peak current 

at repetition rates up to 10 pulses per second. Testing is 
now in process to develop meaningful pulse current 
limits to be added to future specifications for 855 ca-
pacitors. ' 

,FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 
Commercial type AC rated capacitors may be adequate 
for 60Hz and possibly 400Hz long term life. CRC capa
citors are designed to operate up to 40KHz without ab
normal hot spot conditIOns, without corona inception, 

with constant controlled low loss terminations which 
remain reliable after years of use, after operation during 
severe environmental conditions. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 85°C 

CRC capacitors use a patented low loss termination 
which remains reliable after years of operation under 
severe environmental conditions. Whereas commercial 
type AC rated capacitors may be adequate for 60Hz and 

possibly 400Hz long term life, the use of CRC tennina
tions enables these capacitors to operate up to 40KHz 
without abnormal hot spot conditions or corona in
ception. 

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION 
CRC true hermetic sealing preserves the high quality 
performance of Series B55 foil polypropylene capacitors 
and protects the dielectric materials from chemical 
attack. Merely potting non-hermetic type capacitors is 
poor insurance against long term loss of dielectric 

strength and life. It has been found that attack by 
vapor inges~ion of chemicals o! non~herm~tic. polypropy
lene capacitors has resulted In failure In life or long 
term operation. 

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS 
AC burn~in options at additional cost are available for 
critical applications. The most economical AC burn-in 
is at rated RMS voltage @ 400Hz at 85°C. Burn-in @ 
40KHz at maximum rated current is also available for 
those applications where long term use at high current 
is anticipated. Group ','A", testing is performed 100%. 

At 25°C at 10KHz 

and 

This testing consists of vital capacitor parameters per
formed after burn-in to tight specification limits. This 
ensures the high reliability required to assure our cus
tomers of fault free operation under harsh operating 
conditions. 

4.7.7 

4.7.8 

.05% maximum 

4.7.1 

100% 
Test 
100% 
Test 
100% 
Test 
100% 
Test 
100% 
Test 
1.0% 
AQL 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET' SANTA MONICA, CALIF, 90404' (213) 829-3615. TWX (910) 343-6864 
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1500 CAPACITORS 1500 

CRC --l1li-- FOIL POLYPROPYLENE ESTABLISHED 

ass RELIABILITY 
COMPONENl RESEARCH CO CAPACITORS 

.033 B55F333KXD .400 1.063 400 400 

.039 B55F393KXD .400 1.063 400 400 

.047 B55F473KXD .500 1.125 400 400 

.056 B55F563KXD .500 1.125 400 400 

.068 B55F683KXD .500 1.125 400 400 

.075 B55F753KXD .500 1.375 400 400 

.082 B55F823KXD .500 1.375 400 400 

.092 B55F923KXD .562 1.375 400 400 

.1 

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 

.56 

.68 

.75 

.82 

B55F104KXD .562 1.375 400 400 

B55F124KXD .562 1.375 400 400 
B55F154KXD .562 1.375 400 400 
B55Fl84KXD .670 1.375 400 400 

B55F224KXD .670 1.375 400 400 
B55F274KXD .670 1.875 400 400 
B55F334KXD .670 1.875 400 400 

B55F394KXD .670 1.875 400 400 
B55F474KXD .750 1.875 400 400 
B55F564KXD .750 1.875 400 400 

B55F684KXD .750 2.375 400 400 
B55F754KXD .750 2.375 400 400 
B55F824KXD .750 2.375 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

400 
400 
400 

357 
294 
320 

293 
305 
280 

233 
187 
178 

146 
133 
109 

92.7 
102.0 
85.7 

70.6 
74.6 
68.3 

4 B55P333KXD .500 1.375 600 600 600 6 
4 B55P393KXD .500 1.375 600 600 600 6 
5 B55P473KXD .500 1.375 600 600 511 6 

5 B55P563KXD .500 1.375 600 600 428 6 
5 B55P683KXD .562 1.375 600 600 412 7 
6 B55P753KXD .562 1.375 600 600 373 7 

6 B55P823KXD .562 1.375 600 600 342 7 
7 B55P923KXD .670 1.375 600 600 348 8 
7 B55PI04KXD .670 1.375 600 600 360 8 

7 B55P124KXD .670 1.375 600 ·600 266 8 
7 B55P154KXD .670 1.875 600 600 214 8 
8 B55P184KXD .670 1.875 600 600 200 9 

8 B55P224KXD .670 1.875 600 600 164 9 
9 B55P274KXD .750 1.875 600 600 178 12 
9 B55P334KXD .750 1.875 600 600 145 12 

9 B55P394KXD .750 2.375 600 600 144 14 
12 B55P474KXD .750 2.375 600 600 119 14 
12 

12 
14 
14 

PART DIMENSIONS AND TOLERANCES 

ll.~~~ M'N.r- • ~:\l'61 j.lO MAX, TYP. 

i ~ A 
:t .02 

LEAD SIZE 
.032 ±.003 (#20AWG) TINNED COPPER FOR 
CASE DIAMETER .312 
.041±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 THRU .562 
.051±.003 (#16AWG) TINNED COPPER FOR 
CASE DIAMETER .670 & LARGER 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET· SANTA MONICA. CALIF. 90404 '.(213) 829·3615. TWX, (910) 343-6864 
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1500 . CAPACITORS· 1500 

eRe ---- METALLIZED POLYPROPYLENE ESTABLISHED 

B15 RELIABILITY 
COMPONENT RESEARCH CO CAPACITORS 

. , 

400VRMS, 600VRMS;RATI::D ~55°C TO +85°C 
Series B15 metallized polypropyl.enecapacitorshave 
lower loss than Series B14 metallized polysulfone ca
pacitorsand therefore are superior for power resonating. 
applications requiring minimum loss. The B15 capaci
tors are however limited for use in 85°C or lower tem- . 
perature applications. CRC can supply special high 

.. temperature low .loss teflon capacitors for 200°C power' 
" resonating applications jf required. ' '., . 

. . When SeriesB 15 specifications are completed, RMS 
ratings above 600VRMS will be available together with 
information covering this prOc!uctHne; 

LOW LOSS, HIGH Q, LIGHT WEIGHT, HIGH' POWER RATED, 
HERMETICALLY SEALED 

. The B15 capacitors are lighter in weight than any other 
hermetically sealed capacitor with equivalent current 
and voltage ratings at 40KHz. Typically a 5.6uF, 
400VRMS, capacitor 'in a 1.25"· x 3.440" case weighs 
approximately 110 grams and is rated to handle 35 amps 
at 40KHz. 

Polypropylene film like many other dielectrics is af
fected by chemical attack of solvents,. epoxies, and con- . 
tamination. True hermetic sealing of eRe's capacitors 
protects them from outside chemical attackahd assures' 
that long term high quality performance can be main~ 
tained. '. . 

, -' .' ". . 

cRUG~ED LOW LOSS TERMINATIONS FOR 100% DUlY CYCLE OPERATING LIFE 
The lar~e amount of power that B15 capacitors can . surpass commercial type products' in their ability to • 
handle IS a result of years of development searching for maintain .aconstant 10wlQSS equivalent series resist~ 
all possible means of reducing capacitor losses and ance and can maintain th.eir low powerfactQrfor critical .' 
preserving the integrity ofCRC's rugged capacitor ter- aerospace applications. Where extremely high.pulsecur- .. 
minations. When CRC's metallized polypropy.lenecapa- rents may be encountered Series B55 should be con:. 
citors are subjected to temperature extremes, they sidered. . ., 

AC RATED TO 40KHz UP TO 85°C , '. '. " . 
Series B15 capacitors are rated up to 40KHz and are a looc temperature increase due to applied. power or .' , 
ideal for power resonating circuits. Due to a negative applied temperature will Cause the .capacitance tod~ , . 
temperature coefficient of approximately 200 PPM/oC crease approximately 0.2%.' . 

AVAILABLE WITH AC BURN-IN AND OTHER SCREENING OPTIONS 
CRC manufactures larger capacitors of similar construc- Further developrnentsiri' lower;ngcapacltor losseS are 
tion to the B15 series in rectangular cases for power currently being ,completed at CRC arid will resulti" 
inverter applications requiring low loss filtering of sev" , further improved ratings for B15 and other new model. 
eral hundreds of amperes of ripple at frequencies 20KHz capacitors.' . 
and higher. 

2 THERMAL AGING 

3 SEAL TEST 

4" 

5 

6 

7 

% CAPACITANCE 
TOLERANCE 

% FACTOR 

MtCHANICAL 

. NOW AVAILABLE: TYPE A15 METALLIZED POLYPROPYLENE LOW LOSS CAPACITORS. 100 VDC RATED .1 TO 22 ",F. 
A.C. RATED TO 40kHZ. CONTACT OUR APPLICATIONS DEPARTMENT FOR MORE INFORMATION. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET • SANTA MONICA, CALIF. 90404· (213) 829-3615, TWX: (910) 343:6864 
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1500 CAPACITORS 1500 

eRe ----.- METALLIZED POLYPROPYLENE ESTABLISHED 
RELIABILITY 

COMPONENT RESEARCH CO B15 CAPACITORS 

400 400 
400 400 
400 400 

B15F224KXD .562 1.375 400 400 
B15F274KXD .562 1.375 400 400 
B15F334KXD .670 1.375 400 400 

.39 B15F394KXD .670 1.375 400 400 

.47 B15F474KXD .670 1.875 agg 400 

.56 B15F564KXD .670 1.875 400 

.68 B15F684KXD .670 1.875 400 400 

.75 B15F754KXD .750 1.875 400 400 

.82 B15F824KXD .750 1.875 400 400 

.92 B15F924KXD .750 2.375 400 400 
1.0 
1.2 

B15F105KXD .750 2.375 400 400 
B15F125KXD .750 2.375 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place.a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the are" of wire lead to be soldered. 

For initial design, when operating the capa
citbrsat high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it .does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when be.nding 
wire leads by using a suitable Clamping fixture 
for lead bending. 

167 
134 
133 

109 
88.8 
84.7 

72.1 
68.1 
57 

47 
58.6 
53.7 

56.6 
52 
43.3 

7 
8 
8 

8 
11 
11 

13 
13 
13 

.670 1.375 600 600 127 

. 670 1.875 600 . 600 118 

.670 1.875 600 600 96.8 

B15P394KXO .670 1.875 600 600 82.4 
B15P474KXD .750 1.875 600 600 93.6 
B15P564KXD .750 1.875 600 600 78.5 

B15P684KXD .750 1.875 600 600 64.7 
B15P754KXD .750 2.375 600 600 69.3 
B15P824KXD 1.0 2.375 600 600 63.4 

PART DIMENSIONS AND TOLERANCES 

LEAD SIZE 

.032 ±.003 (#20AWG) TINNED COPPER FOR 
CASE DIAMETER .312 

.041±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 THRU .562 
.051±.003 (#16AWG) TINNED COPPER FOR 
CASE DIAMETER .670 & LARGER 

6 
6 
7 

7 
8 
8 

8 
11 
11 

11 
13 
15 

COMPONENT RESEARCH CO .. INC . • 1655 26TH STREET· SANTA MONICA. CALIF. 90404. (213) 829-3615. TWX: (910) 343-6864 
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1500 CAPACITORS 1500 

-con CONCEPT INDUSTRIES C ™ 

COMPONENTS 
3641 SAN GABRIEL RIVER PKWY / PICO RIVERA, CA 90660 / Tel: (800) 255-2666 or in. California (213) 699-0918 

ALUMINUM ELECTROLYTIC CAPACITORS, MINIATUREELECTROLYTICS, 
RADIAL LEAD, AND AXIAL LEAD . 

Series Operating D.C. Leatage 
Type Features Temp lOCI . Current IIIAI Construction 
SA o Smaller Standard Size ·40 - +85 O.OICV Radial.(R) 

o Greater CV Density (311 A Min.) Aller 1 Min. t 
SV o Low Profile Design ·40 -+85 

t3 A Mln~Tf¥~r 1 Min. 
Radial (R) 

RM o Low ESR ·55 +105 0.002CV Radial (R) 
o Compact Size. High Voltage ·40 - +105 (2!I A Min.) 

Q 
o For Switching Regulators ·25 ~ +105 iliiP.r2 Min. 

GA o High Voltage ·25 - +85 0.03CV Radial (R) 
+50MA Aller 5 Min.· Axial A 

LL o Low Leakage -40 - +85 0.002CV Radial (R) 
o Good for Tantatum Reolacement (0.4# A Min.) Aller 5 Min. 

ZA o Low Noise -40 - +85 0.003CV Radial (R) 
RadiaiiAI o ·Eooxv End Seal 0.4# A Min.) After 2 Min. 

SS o Super Miniature 
o For Ta~i~i;;m ReolacemP.n 

-40- +85 0.03(;V 
(4# A Min.) After 1 Min. 

Radial (R) 

NP o Non-Polarized -40 - +85 0.03CV Radial (R) 
(3# A Min.)Aller 5 Min. 

SE o Super Miniature -40 +85 .Q1CV . Radial (R) 
Low Leakage (0.411 A Min:) 

o For Tantalum Replacement After 1 Min. 

0 
o SmallP.'t·!;;7P. 4x7 

RA • High I emp. (+105°C) -40 - +105 0.03CV Radial (R) 
(4;' A Min.! After 1 Min. 

RB o High Temp. (+125°C) -40 - +125 0.006CV Radial (R) 
, l~jP.~IM~~J Axial tAl 

AliaiiAI TB o For Tjming Circuits -40 - +85 O.OOICV Radial (R) 
o Very'Stable at Hiah Temo. Jl# A Minj Alter 2 Min. 

RO o Minature Low-ESR For -55 - +105 .03CV Radial (R) 
Switching Regulators (411 A Min.) 

o Hiah RiDDle at Hiah Freouencv After 1 Min. 
BP .. Bi-Polar For Audio Crossover -40 - +85 0.03CV Radial (R) 

o Standard nf Si-Pnlar SP.riP.' (4 A Min.! Alter 5 Min. 
BS oBi-Polar For Audio Crossover -40 - +85 O.03CV RadiallR) 

o Low Dissipation Factor (411 A Minj After 5 Min. 
NS o Minature. Ultra -40-+85 0.05CV Radial (R) 

oBi-Polar For Audio Crossover (1011 A Min.) After 2 Min. 

ALUMINUM ELECTROLYTIC CAPACITORS, 
CAN-TYPE ELECTROLYTICS-TYPE C 

Serie Operating D.C. Leakage Rated Voltage Capacitance capal~;~ice .Type Fealures Tamp lOCI Current IJJAI Conslructiol Range IV.DCI Rangeillfl Tol. % 

r:J 
LN o Lug Terminal -40 - +85 .03CV 20IIA Can (C) 16 -450 33 -100.000 -10 - +SO(T 

(16 -100V) After 5 Min. 

-2~~~~5 0g3C~ 5+ SOIlI 
fter Min. 

HG o Snap·in Terminal for -40 - +85 .03CV Snap·in 6.3 250 470 - 222.001 -10 - +30(0 
P.C.B. Mount (16 -100V) 3mA Can (C) 

Lug Afler 5 Min. 
Tarmlnll HS o Snap·in Terminals for -25 - +85 .03CV Snap·in 6.3- 2SO 470 - 220.00 -10 - +30(0 

P.C.B. Mount 160 -2SOV 3mA Can (C) 
o Low Profile of HG Series Alter 5 Min. 

D 
SN o Computer Grade -25- +85 3 KvillA) Can (C) 10 - 450 220 - 330.000 ·10 -: +30 

o Standard Size and Rippl After 5 Min. 

SB o Compuler Grade -25- +85 3 KvillA) Can (C) 10 -450 20 -150.000 -10 - +30 
o For High Ripple Current After 5 Min. 

Applications 

Prong IHI SH o Computer Grade -25 - +85 3 ..rcv iliA) Can (C) 10 -450 220 - 68.000 -10 - +30 
Terminal o .For Highest Ripple After 5 Min. 

Current Aoplication 
MS o For Motor Starling ·25 +55 - Can (C) 125 250 20 400 -0 - +20(A) 

o Lug Terminal V. AC 

0 HU o Wide Temp Range -40 +105' 0.02CVor ·Can (C) 10 2SO 100 -15.000 ±20(M) 
o Snap·in Terminals (6.3V - 160V) 3mA 
o Low Profile -25 - +150 (After 2 Min.) 

200V - 250V 
HV o Snap·in Terminals -40 - +105 O.02CVor Can (C) 10 - 250 100-15.000 ±2O(M) 

Snap·ln For P.C. Mount (6.3V - 160V) 3mA 

Terminal o Wide Temp Range -25 - +105 (After 2 Min.) 
(200V - 250V 

BF o Photo Flash ·10 +55 .003CV(IIA) Can (C) 200 1,000 330 -360 -10- +20 
o P.C. Mounting or (After 5 Min.) 

Q 
Prono iftl Terminals 

NF o Horizontal Deflection -40 - +85 O.03CV Radial (R) 25 1.0-10 ± 10(K) 
c~r~~~t Correclion of 4mA ±2O(M) 
TV I I (After 5 Min.) 

RK o Wide Temp·Range -40 - +105 O.OICVor Radial (R) 6.3 63 0.1-68 ±20(M) 

Screw 
o Ultra Miniature 3mA 

Tarmlnal 
L(After1 Min.l 

TH o High Stability -40 - +85 O.OICVor Radial (R) 16-50 1.0-100 ±20(M) 
o TV Vertical OSC Circuit (Aft.~~AMin 

Rated Voitage CapaCitance Capacitance 
Range IV.OCI Range lilfl Tol.l%l 
6.3 100 0.1 22.000 ±2O(M) 
. '-'1l!!l .0.1 10 0 ~ 
6.3.- 50 0.1 - 47.000 ±20(M) 

DC 63V 1.0 -1.000 ±20(M) 
100V -160V 

.200V - 250V 
:160 - 450 1-330 -10 - -'50(T) 
160 :A5!l -AZlL ~-±5aC 

10.0 - 63 0.1 - 4}00 ±20(M) 

6.3 -100 1.0 330 ±2O(M) 

6.3 - 50 .047 -47 ± 20(M) 

6.3 -100 1.0 - 6.800 ±20(M) 

10.0-:' 63 0.1 47 ±2O(M) 

63 -100 0.47 -10.000 ± 20(M) 

10-50 0.47 1.000 ±20(M) 

In :..5ll. .J!AZ. -..1JlIlO. ....±.2lllMl 
25 -100 1-470 !~~\~I 
6.3- 63 22 - 2.200 ±20(M) 

±20(M')-50-63 1-100 
-±J.OiKl 

SO-63 1 33 ±20(M) 
±1Qi& 

6.3.- 63 0.1 47 ±20(M) 

Call for full catalogs on: 
• Aluminum Electrolytic Capacitors 
• Polyester/Polypropylene Film Capacitors 
• Monolithi.c'/Disc Ceramic Capacitors 
• SMD Chip Capacitors 

TO ORDER - CALL 
(800) 255-2666 

Or in California: 

(213) 699-0918 

.. 
NOTE - AddHional options for C-eunTM 
Aluminum Electrolytic . Capacitors are available 
as follows 

o Taping for radial lead units in Bmm diameter 
(or less) for all series. 

o Taping for axial lead units in 13mmdiameter 
(or less) for all series. 

o Lead cutting and forming ayailable for all 
series. 

o Safety-vented units are available for all series, 
except for SM and ML Series. 

o Epoxy-end seals are available for all sizes for 
protection against harmful cleaning agents. 
- Epoxy-end seals are standard on the LN 

Series. . 
o - Due to rivet-type construction on axial lead 

part with 18mm diameters or larger, epoxy-
end sealing Is not necessary. 

Ao1064 For manufacturers' sales offices, see yellow pages EEM 1985 
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1500 CAPACITORS 1500 

C ™ -con 
COMPONENTS 

CONCEPT INDUSTRIES 
3641 SAN GABRIEL RIVER PKWY / PICO RIVERA, CA 90660 / Tel: (800) 255-2666 or in California (213) 699-0918 

CERAMIC 
CAPACITORS 
CM SERIES 
Multi-layer (Monolithic) 

(Conforms to EIAJ standards) Unit· mm • Any other forming types are available on your request 

Epoxy coated Radial Leaded Type, 
Temperature Coefficients: NPO, X7R, 
Z5U, Y5V. 
2SV, SOV (100V available on request) 
Lead Material: Solderable 

SHAPE AND SIZE: 

ELECTRICAL SPECIFICATIONS 
Temperature Coefficient 
NPO: uN" Temperature Coefficient -

o +30 ppm/oC, -SsoC to " 
+125°C . 

X7R: "W" Temperature Coefficient -
+1S%, -SSOCto +12SoC 

ZSU: "z" Temperature Coefficient -
+22, -S6%, +10°C to +8SoC 

YSV: uY" Temperature Coefficient -
+22, -82%, -30°C to +8SoC 

Capacitance Test 2SoC 
NPO: Measured at 1 VRMS max at 

1 KHz (1 MHz for 100 pF or less) 
X7R: Measured at 1 VRMS max at 

1 KHz 
ZSU: Measured at .1 VRMS max at 

1 KHz 
YSV: Measured at.1 VRMS max at 

1 KHz 
Dissipation Factor 2SoC 
NPO: .1S% max at 1 KHz,1 VRMS 

max (1 MHz for 100 pF or less) 
X7R: 2.S% max at 1 KHz, 1 VRMS 

max 
ZSU: 2.S% max at 1 KHz, .1 VRMS 

max 
YSV: 2.S% max at 1 KHz, .1 VRMS 

max .. 

W H T 
max max max L.S. L.D. L 

CM 3.81 3.81 2.S4 S±I.0 O.S ±O.OS 7±2 or 
15 23 more 
CM S.08 S.08 3.18 S ±1.0 O.S ±O.OS 7 ±2 or 
20 23 more 

Multi-Layer (Monolithic) Ceramic CapaCitors 
NPO Temperature Characteristics 

Dielectric Withstanding Voltage 
2SoC (Flash Test) Multi-Layer (Monolithic) Ceramic Capacitors 

NPO and X7R: 2S0% rateef voltage Z5U Temperature Characteristics 
for S seconds with SO rna. max 
charging current 

d 
max 
2.0 

2.0 

ZSU and YSV: 200% rated voltage l--..:s:..::iz:.::..e--J~':":'::"+-7:::;;':-l--:7.~""':::'::::~~::::::.....t 
for S seconds with SO rna max 
charging current 

Life Test (1000 his) 
NPO and X7R: 200% rated voltage at 

+12SoC 
ZSU and YSV: 1S0% rated voltage at 

+8SOC 
Moisture Resistance: 
NPO, X7R, ZSU, YSV: Ten cycle~ 

with no voltage applied 
Insulation Resistance at 25°C 
NPO and X7R: 100 Go or 1000 Mo

MFD whichever is less 
Z5U and Y5V: 10 Go or 100 Mo-

MFD whichever is less 

HOW TO ORDER CM15 C Z 104 M 1 

SIZE STYLE ~~T I VOLTAGE---,- -
TEMPERATURE 
COEFFICIENT 

~~~~~~T:~iE CODE • Other Capacitance values available upon special request. 
LEADS STYLE = Industry preferred values. . 

W H T 
max max max L.S. L.D. 

CM 6.6 S.08 3.81 S±I.0 O.S ±O.OS 25 
CM 7.62 7.62 3.81 S±I.0 O.S ±0.05 30 

Multi-Layer (MonOlithic) Ceramic Capacitors 
X7R Temperature Characteristics 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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L max 

7±20r 2.0 
23 more 
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23 more 
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Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. . 

Capadtive Reactance: 'The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
in'g current is applied the capacitive re
aetancevaries until an equilibrium is 
achieved and the capacitor appears to 
have only' direct current present. This 
condition is commonly used in filter ap
plications or in COUpling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 

, other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). ' 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as. the liquid cathode. 
These anodes operate alternately' as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated hy an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors .. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(I-'F) 1 microfarad (I-'F) = 1,000,000 
picofarads (pF) , 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particularly important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab· construction to 
shorten current paths. and to reduce 
internal resistance. 

Leakage Current: Expressed as dcl for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the dcl, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency of· a ,capacitor. Power fac
tor ratings take all internal losses .into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in ACapplica
tions such as motor-start and/or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (Vdcw). This is the voltage 
at which a capacitor maybe safely op-

o erated at 25°C continuously within its 
overall parameters. 

Ripple Current: T):le total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 0 

the higher the 'ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically and may "even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

Temperature: Capacitors are generally 
rated at 25°C at sea level under specific' 
humidity conditions. Operating tem
perature ranges are also given" along 
with derating (reliability) curves for 
operation at temperatures other than 
25°C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (%) from the norm of 25 ° C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases; . 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
C1assl Temperature Slgni-

Multi- lOpF or Over Coefficieut :=! Multi· 
Color Digit pUcr less lOpF Closs 2- ppmoC pUcr 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 -1 

Brown .1 10 ±O.lpF ::1:1% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 , +100% -0%, -220 2.0 -10000 

Green 5 ±0.5pF ±5% ±5%' -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% +150 to -:-1500 +1000 

White 9 0.1 ±1.0pF ±10% ±10% +100 to -750 +10000 

Silver 

Gold 
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1500 CAPACITORS 1500 

~~~CORNELL 
~~ DUBILIER 

METALLIZED FILM PRODUCT 
INTRODUCTION 

As Electronic Technology and Design requirements 
evolve toward even greater miniaturization, it is 
critical for electronic equipment manufacturers to 
stay abreast of "state-of-the-art" miniature compo
nent design. In the past few years, a major trend has 
been established toward the use of metallized film 
capaCitors in order to significantly gain volumetric 
efficency. Metallized film design reduces capaCitor 
volume by approximately 70% over film foil construc
tion. For low voltage applications, an additional 
reduction of approximately 75% can be attained by 
using capaCitors designed with dielectrics as thin as 
1.5 microns. Overall volume reduction - film foil to 
metallized thin dielectric - can be as great as 95%. 

Metallized film capaCitors provide other benefits in 
addition to volumetric efficiency. They are self heal
ing when exposed to voltage transients, and improv
ed production yileds with "state-of~the-art" manufac
turing equpment usually results in a reduced cost 
perIJ. f. 

This new generation of metallized film capaCitors is 
availc;lble from CDE now! 

MTE 
Metallized polyester thin dielectric design, axial 
lead, 60 to 150 VDC, .047 to 50 IJ. f, subminiature 
size is an excellent choice for coupling, decoupl
ing, timing, pulse-discharge and ripple suppres
sion applications. 

MTC 
Metallized polycarbonate thin dielectric deSign, 
axial lead, 50 to 150 VDC, .047 to 30IJ. f, sub
miniature -size and full rating at 125°C make the 
MTC an excellent choice for Iii-temperature and 
tuning applications. 

935 
Metallized polypropylene designed for 20-100KHz 
switcher power applications, 100 to 400 VDC, 1 
to 30IJ. f, low ESR and fully rated at 105°C. 

950 
Metallized polypropylene, axial lead, 250 VAC, 
50 to 80IJ. f, designed for motor run and HID 
lighting applications. 

CORNELL 
DUBILIER 

Wayne Interchange Plaza - Wayne, New Jersey 07470 -(201) 256-2000 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1067 
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Corning Glass Works· HP A2 • Cornmg, NY 14831 • (607) 974-8725 
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rlCORNING 
~ Your Quality Partner-

OEM Customer Service and Product Engineering 

Corning Capacitors 
High-Speed Ceramic Decoupling Capacitors 
Corning's ceramic decoupling capacitors are ideal 
for use in every area of digital and analog elec
tronics-even in R.F. circuits up to 750 mHz! 
Every Corning ceramic -capacitor provides: 

• Excellent frequency response 
• Low equivalent series resistance 
• High reliability 

And our unique ACE technology virtually eliminates 
cofired delaminations. 

Corning Glass Capacitors -
Nuclear Radiation Hardened 
Corning glass capacitors are among the most re
liable capacitors available today. Glass capacitors 
feature: 

• Zero aging 
• No pi'ezoelectric noise 
• Low dielectric absorption 
• Axials are nuclear radiation hardened 
• QPL Mil-C-23269, Mil-C-11272 
• -65°C to 200°C operating range 

Solid Tantalum Capacitors 
Corning offers a broad line of microminiature solid 
tantalum capacitors which are available in a variety 
of sizes, shapes, and styles. Corning's tantalum ca
pacitors feature: 

• Extremely high capacitance/volume (CIV) ratio 
• Polar - nonpolar options 
• Specials available 

GLASS CASE, HERME11CALLY SEALED 

~~: 
GLASS DIELECTRIC 

SlmphClty of construction, combined with the excellent 
dielectriC charactenstlCS of glass, make CORNING Glass 
Capacitors outstanding performers 

II 

Glass and Ceramic Capacitors 
Raleigh, NC 

Microminiature Tantalum Capacitors 
Biddeford, ME 

(919) 376-1100 (207) 282-5111 
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~'MCII CapacitDrs~~~~~~~l 
a division of I ' 

SERIES 

FT 

FM 

CP 

M 

AE 

MED 

FC 

WM 

WPC 

ES 

NB 

MR 

CUSTOM 
&SCR 

CSI Technologies, Inc. 

TYPE 

FILTER 

FILTER 

FILTER 

FILTER 

PULSE 

DEFIB 

INDUCTOR 

PULSE 

PULSE 

ENERGY 
STORAGE 

AC 

AC 

ANY 
WOUND 
DIELECTRIC 

I 
FEATURE 1nF 10nF 1 

TUBULAR 
XHV 

LONG 
LIFE 
XMITTER 

MIL 
SPEC 

XMln~R 

RAILS 
X LOW L 

SMALLESt 

LIGHT 
WEIGHT 

GENERAL 
PURPOSE 
FLASHLAMP 

RAILS 
LOW L 
HIGH E 

HIGH R.R. 
WIDE ~T 
LOW ESR 
NON·FLAM. 

LOW D.F. 
BALLAST 

MOTOR RUN 
BALLAST 

1S0° C 
SnH 
4000KW 
10 KJ 

50 2')0 kV 

5 - 40 kV 

3300 

5500 JOULES 

8800 JOULES 

0.6·40 kV 

3mH-200mH 

13 - 4 0 kVAC 

- .CII Capacitors ~~~=.=~. -~. ~~-. ~~--·!!!!! .. --=-·-li----ii-~-:-'-·=-... ~ili-~-~ 
810 RANCHEROS DR, SAN MARCOS, CA 92069 I WUI 697832 I RCA 295433 I (619) 747-4000 

A·1070 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 

HIGH QUALITY CAPACITORS by DSA 
ALUMINUM ELECTROLYTIC CAPACITORS 
From 0.1mfd through 47,000mfd 
6.3wv to 450wv 
AXIAL & RADIAL LEAD ULTRA MINIATURE (SAA) 
GENERAL USE (SA/ST) HIGH WORKING VOLTAGE (SHT) 
HIGH GRADE INDUSTRIAL (SAL/STL) LUG TERMINAL (SL) 
LOW LEAKAGE (SAB) BI-POLARIZED (Also Semi-Bi-Polarized) 

CUT & FORMED LEAD and TAPING in AMMO & REEL PACKAGING AVAILABLE 

PLASTIC FILM CAPACITORS 
POLYESTER FILM (CQ92) 
METALIZED POLYESTER FILM 

TAPE-WRAPPED (MCT) 
DIPPED (MCD) 

POLYSTYRENE FILM (SFC) 

: 0.001 mfd to 0.47mfd : 50wv to 400wv 

: 0.047mfd to 10.0mfd : 100wv to 630wv 
: 0.047mfd to 2.2mfd : 250wv, 400wv, 630wv 

100pfd to 22,000pfd : 50wv to 500wv 

SOLID TANTALUM 
CAPACITORS 
RESIN DIPPED: 0.047mfd to 470mfd 

: 3.15wv to 50wv 
Anti-solventl nonflammable 

OTHER PRODUCTS: 
CERAMIC CAPACITORS 
CERAMIC FILTERS 
NOISE SUPRESSOR FOR AUTOMOBILE 

RESISTORS 
CARBON FILM FIXED RESISTORS (RD) 
V4W to 1W: 2.2ohm to 10Mohm (J +5%) 
SIZE: L 6.5mm/D 2.3mm 
LOW-OHMAGE METAL FILM 

RESISTORS (MF) and 
METAL OXIDE FILM RESISTORS (MO) 
0.22ohm to 180Kohm 

TAPE & REEL, AMMO PACK 

\ 

FOR COMPLETE INFORMATION ON OUR WIDE RANGE OF PRODUCTS PLEASE CONTACT: 

DSA· OAI·leHI SHOJI OF AMERICA, INC. 
150 Fifth Avenue, Suite 516, New York, NY 10011, (212)691-9050. 

1500 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1071 
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ELECTRONIC ~. ® 
CONCEPTS INC. ~ 

TYPE SMP SWITCH-MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POLYPROPYLENE 

Type 5MP capacitors have been developed by Electronic 
Concepts for use in switching power supplies. These metallized 
polypropylene capacitors are manufactured by using special 
techniques in order to achieve the optimum characteristics for 
high current, high capacitance, low ESR applications. 

For filter designs where capacitance of 50 mfd or less is suit
able for the circuit, type 5MP affords the opportunity to improve. 
general system design. These unique capacitors also exhibit 
none of the "roll-off" of capacitance with frequency often asso
ciated with electrolytics. 

In addition to the features which make type 5MP particularly 
suitable for switching applications, they are also characterized 
by low losses. Other advantages of polypropylene are long-term 
stability, retrace, loW dielectric absorbtion, and high insulation 
resistance. 

INTERNAL CONSTRUCTION 
Extended foil winding (non-inductive) 

ENCLOSURE 
Mylar tape outerwrap 

ENVIRONMENTAL 
These capacitors shall meet or exceed the requirements of 

MIL-C-55514 for all the following: 

Vibration 

Immersion 

Shock 

(Para. 3.16) 

(Para. 3.21) 

(Para. 3.17) 

Moisture Resistance (Para. 3.22) 

Life (Para. 3.23) 

Electronic Concepts, Inc. is qualified as a supplier for the 
MIL versions CFR13 and CFR14 capacitors. These capacitors 
are manufactured to meet the requirements of MIL-C-55514/9. 
MIL designations are shown in the table above. The last two 
characters of the MIL designations (CFR13ALB106 - -) specify 
capacitance tolerance and failure rate respectively (CFR13ALB-
106KM). . 

Capacitance tolerance: M = 20%, K = 10% and J = 5%. 

Failure rate level: M, F, R or S . 

EC Type 5MP12 Military Style CFR13 

, I 1# 0 l'750...J--- L I· ,.750J 1'-0/1 
MIN. . ± 0.082 MIN I--- ---l 

All dimensions are in inches. 

CATALOG NUMBERING SYSTEM 

5MP 12 D 106 K 

~;~E _____ T __ ---1T T 1=-~% '4% 
Wrap and fill . .' Closer tolerances 
axial leads upon request 

VOLTAGE...:.·-------....I 
D = 100VOC 
F = 200VDC 
J = 400VDC . 

CATALOG NUMBERING SYSTEM 

CAPACITANCE 
Expressed In Picofarads, the fl rst 
two digits are significant figures. 
The third Is the number of zeroes. 
(e:g., 106 equals 10,000,000 pF). 

5MP 16 D 106 K 

TYPE-----=-~I-T -- TTOLERANCE 

STYLE -----------' M-20% K-l0% J-5% 
Wrap and fiff 
lug termination 

VOLTAGE~.--~----~ 

0= 100 VDC 
F = 200 VDC 
J = 400VDC 

Closer tolprances 
upon request 

CAPACITANCE 
Expressed In Picofarads, the lirst 
two digits are significant figures. 
The third is the number of zeroes. 
(e.g., 106 equals 10,000,000 pF). 

OPERATING TEMPERATURE RANGE 
-55°C to +105°C without derating. 

limiting resistance of 100 ohms/volf without 
damage or breakdown. 

Megohm X 
Microfarads 
Except the 
insulation 
resistance in 
megohms need 
not exceed 

+25°0 +850 C 
300,000 30,000 

+105°C 
3,000 

CAPACITANCE TOLERANCE 
Standard tolerance is ±10%. Tolerances of 
±20% and ±5% are available. 
NOTE: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1 KHz for all values. 
DIELECTRIC STRENGTH 
CapaCitors shall withstand a DC potential of 
twice rated voltage for one minute through a 

ELECTRONIC ~® 
CONCEPTS INC. ~ 

DISSIPATION FACTOR 
When measured at the frequency specified 

. for capacitance measurement, the dissipation 
factor shall not exceed 0.1%. 

INSULATION RESISTANCE 
When measured at the applicable test tem
perature, and rated voltage, after 2 minutes 
electrification, the insulation resistance shall 
equal or exceed the following values: 

500,000 50,000 5,000 

CAPACITANCE CHANGE 
Temperature coefficient -200 ±50 PPM/oC 
from 25°C to -55°0. -350 ±50 PPM/oC 
from 25°C to 105°C. 

P.O. BOX 627E EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 

A·1072 For manufacturers' sales offices, see yellow pages .EEM 1985 



1500 CAPACITORS 1500 

ELECTRONIC ~® 
CONCEPTS INC. ~ 

TYPE SMP SWITCH-MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POLYPROPYLENE 

Commerclll Equivalent Capacitance 
EC Part Military Nominal 
Number Designation in MFD 

100 VDC 

5MPI2Dl0S- CFRI3ALB10S- 1.0 
SMPI2D20S- CFRI3ALB205- 2.0 
5MP12D30S- CFRI3ALB30S- 3.0 
5MPI2DSOS- CFRI3ALBSOS-- S.O 
SMPI2Dl06- CFRI3ALB106-- 10.0 
SMPI2D206- CFRI3ALB206-- 20.0 
SMP12D306- CFRI3ALB306- 30.0 
SMPI2DS06- (Not Available) SO.O 

200 VDC 

SMPI2Fl0S- CFRI3ALC105- 1.0 
SMPI2F20S- CFRI3ALC20S-- 2.0 
SMPI2F30S- CFRI3ALC30S-- 3.0 
SMPI2F50S- CFRI3ALCSOS-- 5.0 
SMPI2Fl06- CFRI3ALC106-- 10.0 
SMP12F206- CFRI3ALC206-- 20.0 

400 VDC 

SMPI2Jl0S- CFRI3ALE10S- 1.0 
SMPI2J20S- CFRI3ALE20S-- 2.0 
SMPI2J30S- CFRI3ALE30S- 3.0 
SMPI2JSOS- CFRI3ALESOS-- 5.0 
5MP12Jl06- CFRI3ALE106-- 10.0 

Commercial Equivalent CapaCitance 
EC Part Millt8~ Nominal 
Number Deslgnat on In MFD 

tOO VDC 

SMPI6Dl0S- CFRI4LlBl05- 1.0 
SMPI6D20S- CFRI4LLB20S-- 2.0 
SMPI6D30S- CFRI4lLB305-- 3.0 
SMPI6DSOS- CFRI4LLBSOS- S.O 
5MP16Dl06- CFRI4lLB106- 10.0 
SMP16D206- CFRI4LLB206·· 20.0 
5MPI6D308- CFRI4LLB306·· 30.0 
SMP16D506· (Not Available) SO.O 

200 VDC 

SMPI6Fl05- CFRI4LLC105-- 1.0 
SMPI6F20S· CFRI4LLC20S-- 2.0 
5MP16F305· CFRI4LlC305-- 3.0 
5MP16F50S- CFRI4LLC505-- S.O 
5MP16Fl06- • CRFI4lLC106-- 10.0 
SMP16F206- CFRI4LlC206-- 20.0 

400 VDC 

SMPI6Jl05- CFRI4llEl05-- 1.0 
SMPI6J20S- CFRI4LLE205- 2.0 
5MPI6J30S- CFRI4llE305-- 3.0 
5MP16J505- CmI4llES05-- S.O 
5MP16Jl06- CFRI4llEl06-- 10.0 

INSULATION RESISTANCE vs. 
TEMPERATURE 

INSULATION RESISTANCE vs TEMPERATURE 
'0 

--r---__ 
'0 ---:--~l. 

"',,,,~~ .... ,~ 
" '0 

, 

EC Type 5MP12 Military Style CFR13 

ESR Ohms Maximum Ripple Curllnt (AMP RMS) 20-100 kHz Resonant 
D L Lead 20-100 Case Temperature , Frequency 

Diameter Length Dla. kHz Max I +25°C I +350CI +450C I +55°C +65OC +750C +85OC in kHz I Peak DVDT 

.469 ±.062 .750 .032 .01S 9.2 8.5 7.8 '7.0 6.0 4.9 4.5 1065 407 407 

.534 ±.062 .938 .032 .012 10.8 10.0 9.1 8.2 7.0 S.8 S.3 703 S28 264 

.624 ±.093 .938 .040 .011 12.1 11.2 10.3 9.2 8.0 6.5 S.9 574 790 263 

.640 ±.093 1.2S0 .040 .010 13.8 12.7 11.6 10.4 9.0 7.4 6.7 38S 828 166 

.80S ±.093 1.500 .040 .009 15.0 IS.0 14.2 12.7 11.0 9.0 8.2 248 1280 128 

.875 ±.125 2.2S0 .040 .008 15.0 IS.0 15.0 IS.0 13.6 11.1 10.0 141 IS17 76 
1.07S ±.12S 2.2S0 .040 .006 IS.0 IS.0 IS.0 IS.0 IS.0 12.4 11.4 115 2277 76 
1.37S ±.12S 2.2S0 .040 .004 IS.0 IS.0 IS.0 15.0 15.0 13.6 12.4 89 379S 76 

.450 ±.062 1.250 .032 .020 7.3 7.3 7.3 7.3 7.2 S.9 S.4 . 861 2S0 2S0 

.60S ±.093 1.2S0 .032 .01S 12.0 12.0 11.3 10.1 8.7 7.1 6.5 609 498 249 

.6S4 ±.093 I.S00 .040 .013 IS.0 13.8 12.6 11.3 9.8 8.0 7.3 4S2 S76 192 

.769 ±.093 1.750 .040 .011 IS.0 IS.0 14.7 13.1 11.4 9.3 8.S 323 782 IS6 

.90S ±.12S 2.2S0 .040 .009 IS.O 15.0 15.0 15.0 13.8 11.3 10.3 200 1139 114 
1.31S ±.125 2.250 .040 .006 IS.0 IS.0 IS.0 IS.0 IS.0 14.1 12.8 141 2277 114 

.620 ±.093 I.S00 .040 .019 9.S 9.5 9.S 9.S 9.S 7.8 7.1 784 319 319 

.802 ±.093 1.7S0 .040 .01S IS.0 IS.0 IS.0 13.4 11.6 9.5 8.7 SII S21 260 

.961 ±.12S 1.7S0 .040 .012 IS.0 IS.0 15.0 IS.0 13.1 10.7 9.8 417 781 260 
1.067 ±.125 2.250 .040 .010 15.0 15.0 15.0 15.0 15.0 12.5 11.4 283 950 190 
I.S43 ±.12S 2.2S0 .040 .006 IS.0 .IS.0 IS.0 15.0 15.0 15.0 14.1 200 1898 190 

EC Type 5MP16 Military Style CFR14 

ESR Ohms Maxlmam Ripple Current (AMP RMS) 20-100 kHZ I Resonant 
D L 20-100 Case Temperature Frequency 

Diameter Length L, kHz Max I +25°C I +350C +450C +550C I +650C I +750CI+850C I in kHz I Peak DVDT 

.469 ±.062 .922 1.640 .01S 10.3 9.S 8.7 7.8 6.7 5.5 5.0 949 407 407 

.S34 ±.062 1.110 1.828 .012 12.0 11.0 10.0 ' 8.9 7.8 6.3 5.8 617 528 264 

.624 ±.093 1.110 1.828 .011 13.3 12.3 11.2 10.0 8.7 7.1 6.S S04 790 263 

.640 ±.093 1.422 2.140 .010 14.8 13.7 12.S 11.2 9.7 7.9 7.2 347 828 166 

.80S ±.093 1.672 2.390 .009 17.8 16.5 IS.0 13.S 11.7 9.5 8.7 227 1280 128 

.875 ±.125 2.422 3.140 .008 21.6 20.0 18.3 16.4 14.2 11.6 10.6 133 1517 76 
1.075±.12S 2.422 3.140 .006 24.3 22.5 20.5 18.4 15.9 13.0 11.9 108 2277 76 
1.37S ±.125 2.422 3.140 .004 29.6 27.3 25.S 23.6 20.6 20.0 19.7 84 3795 76 

.4S0 ±.062 1.422 2.140 .020 7.3 7.3 7.3 7.3 7.3 6.4 5.8 776 2S0 2S0 

.605 ±.093 1.422 2.140 .015 14.3 13.3 12.1 10.8 9.4 7.7 7.0 S48 498 249 

.654 ±.093 1.672 2.390 .013 15.9 14.7 13.5 12.0 10.4 8.5 7.8 414 S76 192 

.769 ±.093 1.922 2.640 .011 18.3 17.0 15.5 13.9 12.0 9.8 8.9 299 782 156 

.90S ±.125 2.422 3.140 .009 22.4 20.7 18.9 16.9 14.6 12.0 10.9 188 1139 114 
1.31S ±.125 2.422 3.140 .006 27.4 2S.4 23.2 20.7 17.9 14.7 13.4 133 2277 114 

.620 ±.093 1.672 2.390 .019 9.S 9.S 9.S 9.S 9.5 8.3 7.5 716 319 319 

.802 ±.093 1.922 2.640 .01S 15.0 15.0 15.0 14.2 12.3 10.0 9.1 472 521 260 

.961 ±.125 1.922 2.640 .012 21.1 19.5 17.8 15.9 13.8 11.3 10.3 386 781 260 
1.067 ±.125 2.422 3.140 .010 24.4 22.6 20.6 '18.5 16.0 13.1 11.9 265 950 190 
1.543 ±.125 2.422 3.140 .006 30.0 27.8 25.4 22.7 19.7 16.1 14.7 188 1898 190 

ELECTRICAL CHARACTERISTICS VS. TEMPERATURE 

DISSIPATION FACTOR VS. CAPACITANCE CHANGE vs. 
TEMPERATURE TEMPERATURE 

DISSIPATION FACTOR vs. TEMPERATURE CAPACITANCE CHANGE VI. TEMPERATURE 

, f7l77: .,.,.. 
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ELECTRONIC 
CONCEPTS INC. 

EEM 1985 

'06 

a: .0 ./ I--- - r--.. 2 

, 
~ 
• -3 ~ Ijlll, 

~ .0 

-56 -36 -15 25 45 66 85 105 - - -55 36 15 25 45 65 85 105 
DEGREES CENTIGRADE DEGREES CENTIGRADE 

P.O. BOX 627E EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 

For manufacturers' sales offices, see yellow pages A·1073 i ,. 
I ~: 



1500 CAPACITO.RS 1500 

ELECTRONIC "0' ®' TYPE 5MC SWITCH-MODE POWER 
, . . SUPPLY CAPACITORS 

CONCEPTS INC.. METALLIZED POLYCARBONATE 
A new Innovation pioneered by Electronic 
Concepts, Inc. leads the way to a new 
era of miniature' metallized polycarbon
ate film capacitors physically designed 
to .minimize circuit board real estate in 
switch mode power c~nverters while 
maintaining a low ESR; excellent ripple 

capability and high resonant frecjuency, 
Electronic Concepts offers, in addition to 
conventional axial leaded termination, a 
flat tinned copper tab termination for in
creased current carrying capability and 
higher resonant frequency. 
To aid the besl layout potential; the 
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~S! z: ... 
! iii g .. -!FJ .. - ..... 

-0 "':1 §= .!:! .tlj i 
AXIAL LEADS LOW PROFILE HIGH PROFILE TYPE 

U@ E= 5 CAPAC 1- i1 .!!" 
TANCE 5MC22 5MC26 
In MFD T H L T H L T 

&OVDC 
1.0 .250 .343 .687 
3,0 ,406 .593 .687 
5.0 .406 .593 .812 

10.0 .562 ,812 .812 .812 .562 ,750 .562 
20.0 .718 .968 .937 .968 .718 ,875 .718 
50.0 1.000 1.375 1.062 1.375 1.000 1.000 1,000 

76VDC 
1.0 .281 .375 .812 
3.0 .468 .718 ,812 
5.0 .500 .750 .937 .500 

10.0 .718 1.031 .937 1.031 .718 ,875 ,718 
20.0 .937 1.312 1,062 1.312 .937 1,000 :937 
50.0 1.312 1.687 1.312 1.687 1.312 1.250 1.312 

100 VDC 
1.0 .281 ,375 .937 
3.0 .437 .750 .937 
5.0 .593 ,906 ,937 .906 ,593 ,875 .593 

10.0 .781, 1.093 1.062 1.093 .781 1,000 .781 
20.0 .906 1.281 1.312 1.281 ,906 1,250 .906 
50,0 1.437 1.812 1.437 1.812 1.437 1,375 1.437 

SPECIFICATIONS 
Operating Temperature Range: -55°C to 
+125°C. 
Dissipation Factor: When measured at 
the frequency specified for capacitance 
measurements, the dissipation factor 
shall not exceed 0.3%. 
Insulation Resistance: When measured at 
the applicable test temperature, and rated 
voltage, the insulation resistance shall 
equal or exceed the following values: 

Megohm x 
Microfarads 
Except the 
insulation 
resistance 
in megohms 
need not 
exceed 

25°C 85°C 125°C 

100,000 7,000 700 

200,000 70,000 7,000 

5MC27 / 5MC21 '" 
.... .. u : .eo. .-W L T W H III '" ';'" ,; 

18 7,8 890 
15 9.8 550 
13 10.6 375 

.812 .750 '.562 ,862 ,750 11 12.6 265 318 
,968 ,875 .718 .968 .875 10 14.8 178 214 

1.375 1.000 1.000 1.375 1.000 6 23.5 108 130 

19 7.9 840 
.468 .718 .750 15 10.3 560 672 

.750 .875 .500 .750 .875 13 11.6 356 427 
1.031 ,875 .718 1.031 .875 12 13.5 251 301 
1.312 1.000 ,937 1,312 1,000 11 16.5 171 205 
1.687 1,250 1.312 1,687 1.250 6 24.2 100 120 

20 8.0 780 
,437 .750 ,875 15 10.6 570 684 

.906 ,875 ,593 .906 .875 13 12.4 356 427 
1.093 1.000 ,781 1.093 1.000 12 14.6 242 290 
1.281 1.250 ,906 1.281 1.250 11 17.1 160 192 
1.812 1.375 1.437 1.812 1.375 6 23.6 96 115 

Capacitance Change: The Capacitance 
change VS. temperature for these capaci
tors shall not exceed the following: 
Temperature' ' 
Degrees C. -·55 +25 +85 +125 
Percent Change -2.5 0 ±1.0 ±2,0 
The measurement at each temperature 
shall be recorded when two successive 
readings taken at 5-minute intervals indi
cate no change in capacitance. 
Capacitance Tolerance: Standard Toler
ance is ±10%, Tolerances of ±20%, 
±5%, ±2% and ±1% are available. 

Note: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1 KHz. 

ELECTRICAL CHARACTERISTICS VS TEMPERATURE 
INSULATION 

RESISTANCE vs. TEMPERATURE 
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copper tab terminated version is offered 
in both high and low profiles for each 
capacitance/voltage rating. 
Excellent electrical characteristics and' 
super miniaturization are offered to 
switch mode power supply designers with 
his requirements in mind. 

DIMENSIONAL DATA 

5MC22 

-11 r-IO r- L-1 ~T~ 
~41 r=r~ 

No. 16AWG 
Wire Lead 

.156 x .218 Oval 

5MC27 

JI Ll t-- L --j --t3601-

5MC29 

COPPER 
SHIELD 

min. 

I 

.156 x .218 Oval 

.180 

CONCEPTS INC. ~ P.O. BOX 627E EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 
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1500 CAPACITORS 1500 

ELECTRONIC ~® ESTABLISHED RELIABILITY 
CONCEPTS INC. ~ CAPACITORS 

FIXED, PLASTIC DIELECTRIC, DC, IN NON-METAL CASES PER MIL-C-55514 
All DIMENSIONS ARE IN INCHES. 

Dielectric: plastic film. CFR02 Characteristic "M": polyester film and foil 

$ 
Characteristic "0": polycarbonate film and foil 

~~ F~ 
Construction: round configuration, axial leaded. 
capacitance values In MFD: 

Characteristic "M": .0068 thru 1.0 100V; .0010 thru 
1.0 200V; .0018 thru 1.0 400V; .0010 thru 0.1 600V L (41.28) 
Characteristic "0": .0010 thru 1.0 100V; .0010 thru 

t~~5 ... 
1.0200V 

Capacitance tolerance: 
"M" ±2%, ±S%, ±10% 
'IQ" ±10/o, ±20,k, ±50/o, ±10% 

$ CFR05 ~~ F~ Dielectric: metallized polycarbonate plastic film. 
Characteristic "R". 

Construction: round configuration, axial leaded. 
Capacitance values in MFD: L (41.28) 

.0010 thru SO.O SOV .010 thru1 0.0 200V 

.0010 thru 20.0 1 DOV .010 thru S.O 400V 
1M~~5 ... Capacitance tolerance: ±1%, ±.2%, ±S%. ±10% 

CFR06 c;;;;o 
- fAXIAl ~ =iP- Dielectric: metallized plastic film 

Characteristic "R": metallized polycarbonate 
"N": metallized polyester 

1.625 Construction: oval configuration. axial or radial leaded MIN 

r 
Capacitance values In MFD: 

RADIAL Characteristic "R" Characteristic "N" 

1.10 (25.4) 

.0010 thru 50.0 SOV .010 th ru 10.0 200V 

.0010 thru 20.0 100V .010 thru 3.3400V 
Capacitance tolerance: 

MIN "R" ±1%. ±2%. ±S%. ±10% I t "N" ±2%. ±S%. ±10% 

CFR12 
~.190 rt·09O Worlds smallest film capacitor (CK05 size) now available 

nt' lJ 
as CFR12. 

• 'i. .200 Dielectric: metallized polycarbonate plastic film. 

j . Construction: molded rectangular case. radial leaded. 

. t045 MAX t 
See previous page AVIONICAPS®. 

Capacitance values In MFD: 
.0010 thru .10 30V .0012 thru .0082 15DV 

1.250 MIN .0010 thru .056 50V' .0012 thru .0056200V 

~ i1:o25~:~DIAl .0010 thru .027 75V .Q012 thru .0033 250V 
.0010 thru .018 100V 

t----t-.200 ±.O15 Capacitance tolerance: ±1%. ±2%. ±5%. ±10% 

CFR13 Switch-Mode Power Supply Capacitors. 

Ii h g Dielectric: metallized polypropylene film. 
Construction: round configuration. axial leaded. 
Capacitance values In MFD: 

~Jt~L±.0621~~oj 1.0 thru 30.0 100V 
1.0 thru 20.0 200V 
1.0 thru 10.0 400V 

Capacitance tolerance: ±5%. ±10%. ±20% 

CFR14 ~L1 ±.062/ .360 11;·032 
Switch-Mode Power Supply Capacitors. 

±.O02 Dielectric: metallized polypropylene film. . ±.O05 

CD Construction: round configuration. lug terminal. -..l.. 
(£) (j) Capacitance values in MFD: 

.1~L±.0781 ~~ 
1.0 thru 30.0 100V 

tD~ 1.0 thru 20.0 200V 
1.0 thru 10.0 400V 

Capacitance tolerance: ±5%. ±10%. ±20% 

CFR15 $ 
Dielectric: polypropylene plastic film. 

~~ F~ Construction: round configuration, film foil. axial leaded. 
Capacitance values in MFD: 

.012 thru 1.0 200V 

.0068 thru 1.0 . 400V L (41.28) .001 thru 1.0 600V 

lM~~5 ... 
.0056 thru 0.56 800V 

Capacitance tolerance: ±5%. ±10%. ±20% 

ELECTRONIC IdtA ® 
CONCEPTS INC. ~ P.O. BOX 627E. EATONTOWN. NEW JERSEY 07724 • (201) 542-7880 
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1500 CAPACITORS 1500 

ELECTRONIC 
CONCEPTS INC. A VIONICAPS® 

SPECIFICATIONS 
Op~rating Temperature Range: -55°C to 
+125°C. 

Dissipation Factor: When measured at 
the frequency specified for capacitance 
measurements, the dissipation factor 
shall not exceed 0.3%. 

Insulation Resistance: When measured at 
the appl icable test temperature, and. rated 
voltage, the insulation. resistance shall 
equal or exceed the following values: 

25°C 85°C 125°C 
Megohm x 
Microfarads 100,000 7,000 700 
Exceptthe 
insulation 
resistance 200,000 70,000 7,000 
in megohms 
need not 
exceed 

Capacitance Change: The Capacitance 
change vs. temperature for these capaci
tors shall not exceed the following: 
Temperature 
Degrees C. -55 +25 +85 +125 
Percent Change -2.5 0 ±1.0 ±2.0 
The measurement at each temperature 
shall be recorded when two successive 
readings taken at 5-minute intervals indi
cate nO change in capacitance. 

TYPE ECR 

• NO PIEZOELECTRIC EFFECT 
• NOT FREQUENCY SENSITIVE 
• NOT VO.LTAGE SENSITIVE 

Capacitance Tolerance: Standard Toler
ance is ±10%. Tolerances of ±20%, 
±5%, ±2% and ±1% are available. 
Note: Capacitance shall be measured at 
25°C, and at or referred to a frequency· of. 
1KHz. 

LEAD 
VALUE PHYSICAL SIZE SPACING . SEE 
IN MFD VDC T H L LS FIGURE 
.0010 250 .090 .190 .190 .200 1 
.0012 250 .090 .190 .190 .200' 1 
.0015 250 .090 .190 .190 .200 1 
.0018 250 .090 .190 .1SO .200 1 
.0022 250 .090 .190 .190 .200 f 
.0027 250 .090 .190 .190 .200' 1 
.0033 250 .090 .190 .190 .200 1 
.0039 200 .090 .190 .190 .200 1 
.0047 200 .090 .1SO .190 .200 1 
.0056 200 .090 .190 .190 .200 1· 
.0068 150 .OSO .190 .190 .200 1 
.0082 150 .090 .190 .190 .200 1°' 
.010 100 .. 090 .190 .1SO . 200 1 
.012 100 .090 .190 .1SO .200 1 
.015 100 .090 .190 .1SO .200 1 
.018 100 .090 .190 .190 .. 200 1 
.022 75 .OSO .190 .190 _ .200 1 
.027 75 .090 .190 .1SO .200 1 
.033 50 .090 .190 .190 .200 1 
.039 50 .090 .190 . 190 .200 . 1 
.047 50 .090 .190 .190 .201}, 1 
.056 50 .090 .190 .190 .200 1 
.068 50 .090 .190 .190 .200 1 
.082 50 .090 .190 .190 .200 1 
.10 50 .095 .245 .295 .200 2 
.12 50 .095 .295 .295 .:t00 2 
.15 50 .095 .295 .295 .200 2 
.18 50 .095 .295 .295 .200 2 
.22 50 .095 .395 .395 .300 2 
.27 50 .095 .395 .395 .300 . 2 
.33 50 .095 .395 .395 .300 2 
.39 50 .095 .395 .395 .300 2' 
.47 50 .145 .395 .395 .300 2 
.56 50 .145 .395 .395 ;300 2 
.68 50 .195 .395 .395 .300 2 
.82 50 .195 .395 .395 '.300 2 

1.0 50 .195 .395 .395 . 300 2 

ELECTRICAL CHARACTERISTICS VS TEMPERATURE 
INSULATION 

RESISTANCE vs. TEMPERATURE 
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A new innovation pioneered by Electronic 
Concepts I.eads the way to a new era of 
smaller metallized film capacitors. Now a 
combination of excellent electrical char
acteristics and compactness is offered 
the equipment designer in a size equal 
to a ceramic CK05 capacitor. 

Besides the superior electrical charac
teristics Type ECR are self-healing, as is 
the case with all metallized capacitors. 

Additionally, these capacitors do not 
exhibit any of the drawbacks inherent in 
all ceramic capacitors. 

DIMENSIONAL DATA 

Figure 1 

Figure 2 

r--.190 --j r·0901 
I 

.200 

-"..-~~ 

#22AWG 

L J 1.25 MIN . 
LENGTH 

.200 ±.Ol5 

T±.010 

r L±.010 1 

~ TI 
-j LS±.015 f.. 

Part Marking 

/ 

rL~ ", 
I 

H ±.020 

I 
_.j 

#22AWG 
1.25 MIN • 
LENGTH 

ECR 
823BK 
8505 

~' 

The first two digits represent the year, the 
second two digits represent the week. 
ie. 8452 is the 52nd week of 1984, 8512 is 
the 12th week of 1985 . 

ELECTRONIC 
CONCEPTS INC. P.O. BOX 627E EATONTOWN,. NEW JERSEY 07724 • (201) 542-7880 
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1500 

ELECTRONIC 
CONCEPTS INC. 
METALLIZED POLYCARBONATE 

VAWE 
IN MFD VIC PART NO. 
.0010 250 SEeR 102G-
.0012 250 SEeR 122G-
.0015 250 SECR 152G-
.0018 250 SECR 182G-
.0022 250 SEeR 2226-
.0027 250- SEeR 272G-
.0033 250 SEeR 332G-
.0039 200 SEeR 392F-
• 0047 200 SEeR 472F-
.0056 200 SEeR 562F-
.0068 150 SEeR 682E-
.0082 150 SEeR 822E-
.010 100 SEeR 1030-
.012 100 SEeR 1230-
.015 100 SECR 15311-
.018 100 SEeR 1830-
.022 75 SEeR 2230-
.027 75 SEeR 2730-
.033 50 SEeR 3338-
.039 50 SECR 3938-
.047 50 SEeR 4738-
.058 50 SEeR 5838-
.068 30 SEeR 683A-
.082 30 SECR 823A-
.10 30 SECR 104A-

CAPACITORS 1500 

SURFACE MOUNT 
FILM CAPACITORS 

TYPESECR 

-Now realize all the benefits of automated 
solder reflow assembly and greater pc 
board density - with our new AVIONI
CAP® TYPE SECR METALLIZED POL Y
CARBONATE FILM CAPACITOR. 
It's the first of its kind in a surface mount 
configuration - ideal for robotic and 
other pick and place equipment. 
With the smallest package size available 

DIMENSIONAL DATA 

.125 ±.01D 

1+ - .200 -~ I+- --1 
I ±.010 I I I 

[]--r 0 
. . l~fo . 

... -.-l 

Ie >1 
CATALOG NUMBERING SYSTEM 

-measuring only .125"(T)x.200"x.225". 
That's as much as !f3 size reduction. And 
there's no loss in electrical character
istics! 
Surface mounting, a -smaller package, 
excellent electrical/physical characteris
tics. Our new AVIONICAP® "surface 
mount" filmcapacitor ... helping to light 
the way into the future. 

When ordering, please use Electronic Concepts Catalog number. 

SECR 104 AK L TOLERANCE 
F = ±1%,G= ±2%' 

. . J = .±5%, K = ±10%, M = ±20% 

VOLTAGE 
A = 30 VDC, B = 50 VDC, 
C = 75 VDC, D = 100 VDC, 
E =150 VDC, F = 200 VDC, 
G = 250VDC 

'---------- CAPACITANCE 
The first two digits are significant 
figures, the third digit represents the 
number of zeros to follow to express the 
capacitance in picofarads. 

'---~-~-------- TYPE 

FOR ADDITIONAL INFORMATION, PLEASE _CONTACT ONE OF OUR .REGIONAL OFFICES_ 

U.S. REGIONAL SALES OFFICES: HEADQUARTERS: NATIONAL. DISTRIBUTION 
EASTERN P.O. Box 627 CENTER: 
Eatontown, NJ/201-542-7880 Eatontown, NJ 07724 ELCON Sales 
SOUTHEASTERN 201-542-7880 510A Industrial Ave. 
Sunrise, FL/305-748-4604 Teterboro, NJ 07608 
CENTRAL 201-288-8170 
Wheaton, 1L/312-668-8747 
WESTERN 
Col~on, CAl714-824-2525 
Los Gatos,. CAl 408-395-4224 

ELECTRONIC 
CONCEPTS INC. P.O. BOX 627E EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 

Et:M 1985 For manufacturers' sales offices, see yellow pages A·1077 
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1500 CAPACITORS 1500 

_EL ...... P_AC_' _CO_M ...... P_O_NE_N_T~S _'~_' ~_~_~~_:_~LO_E~ __ CE_' - ~t;' 
FILM CAPACITORS MADE EASY ~ , 

Elpac's film capacitors offer high quality at com
petitive prices. They are typically available from 
0.0001 to 25 microfarads at voltages from 50 to 1,000 
VOC with temperatures up to 125°C (teflon is good 
up to 20QoC). Film capacitors are non-polarized and 
are noted for their low leakage and capacitance 
stability over variations in voltage, frequency, and' 
temperature. They also provide excellent volu
metric efficiency at higher voltage ratings (over 100 

POLYESTER 
This dielectric is the most popular of all film capacitors due to 
its very,low cost. It is available in both metallized and' film
and-foil configuration and in values ranging from .001 to 25 
miCrofarads. Polyester capacitors offer capacitance stability 
over temperature (-55 to + 125°C) and a low dissipation fac
tor (OF). In the metallized configuration, they provide the best 
volumetric efficiency (smallest size) of all film capacitors. Addi
tionally, they are highly reliable due to the self-healing quanti
ties of the metallized dielectric. They are typically used in RF 
(radio frequency) filtering applications and offer advantages in 
low frequency (less than 400 Hz) AC circuits where high energy 
currents are present. 

POLYCARBONATE 
This dielectric is also popular, especially for applications 
where it is desirable to maintain a minimum capacitance 
change. over temperature or where lower OF, lower O.A. or 
high I.R. is important. Polycarbonate capacitors are slightly 
more expensive than polyester and are available as metallized 
units in values ranging from 0.001 to 25 microfarads. Their 
volumetric efficiency approaches that of polyester. They are 
typically used in timing or frequency determination circuits 
where precise capacitance tolerance up to a full temperature 
rating o,f 125°C is important. 

POLYPROPYLENE 
This dielectric is available in a metallized or film-and-foil con
figuration, in values from 0.0001 to 10 microfarads. Polypropy
lene capacitors exhibit a near linear negative temperature 
coeffiCient, excellent insulation resistance and lower OF and 
dielectric absorption than polycarbonate, but are limited to a 
maximum temperature of +105°C. They are typically used for 
high impedance coupling, A-O converters, sample and hold 
applications arid in tuning and timing circuits. They are also 
utilized in high frequency AC filter applications where their 
very low OF (and low ESR) yields excellent filtering with mini
mal self-heating. They are particularly suited for high current, 
high frequency switching applications such as switching regu-
lator power supplies. . 

POLYSTYRENE 
This dielectric is available from Elpac in film-and-foil con
figurations only, in values ranging from 0.0001 to 2 microfarads. 
These capaCitors exhibit superior capacitance stability and 
OF over tempe'rature, but only up to 85°C and in capaCitance 
values less than 2 microfarads. They have broad application 
to most circuit reqUirements and iri large quantities (greater 
than 25,000 units) are very inexpensive due to Elpac's off-shore 
manufacturing facility. 

volts), and are applicable to high energy filter ap
plications because of their extremely low OF and 
exceptionally low ESR (the lowe,st of all capacitor 
dielectrics). Film capacitors are typically utilized 
in test and measurement instruments, telecom
munication equipment, industrial control systems, 
and computers or computer peripherals. 

... Available in five standard dielectrics. 

TEFLON 
This dielectric is available from Elpac as either metallized or 
film-and-foiland in values of 0.001 to 1 microfarad. Teflon 
capacitors are particularly noted for their performance at high 
temperatures (up to 200°C) and exhibit the best capacitance 
stability and OF of all film capaCitors, over a full temperature 
range of -55 to +200oC. They are the most expensive of all 
film capaCitor types. ,They exhibit moderate volumetric effi
ciency and have typical applications in "down-hole" (petro
leum exploration) equipments, military equipments or other 
high temperature situations. 

AC APPLICATIONS 
Both polyester and pOlypropylene film dielectrics are particu
larly suited to AC circuit applications. At lower frequencies 
(less than 400 Hz), metallized polyester provides an excellent 
filter at a small size, especially where high energy currents are 
present. At current ievels greater than approximately 20 amps, 
a polyester film-and-foil configuration is preferred to improve 
the current carrying capacity of the conductor and to provide 
a better cooling path (the .foil) for the heat generated by the 
AC current. For AC applications at frequencies higher than 400 
cycles, a metallized polypropylene dielectric will usually be 
more appropriate since its very low OF (and low ESR) provides 
excellent filtering with minimal self-heating. 

HIGH RELIABILITY 
All of the listed film dielectrics can be provided in high re
.liability configurations for the most demanding applications, 
including MIL-STO requirements. Some of, these applications 
are best met by a rectangular or tubular hermetic seal con
figuration with certification of all required Group A and B 
testing. Additionally, Elpac produces preCision capaCitors to 
±1% or less tolerances, or in matched sets. 

CUSTOM APPLICATIONS 
Elpac offers a highly trained engineering staff and fully 
equipped test laboratory to provide customer applications as
sistance as near,as your telephone. Ouring the past 25 years, 
our capaCitor specialists have provided such assistance to 
thousands of customers to solve their capacitor needs in the 
most efficient and cost effective manner. 

HIGH VOLUME, 
LOW-COST MANUFACTURING 
Elpac compliments its Santa Ana, California manufacturing 
facility with an off-shore manufacturing site to offer all of the 
above dielectrics (except teflon) in very high quantities at a 
low unit cost. .Best of all, these products are supported by our 
Santa Ana, California engineering staff and test laboratory to 
provide local support throughout the United States for all 
capacitor and filter product lines. 

'-IF- .ELPAC COMPONENTS 
A DIVISION OF ELPAC ELECTRONICS, INC, 

3131 S. STANDARD AVENUE, SANTA ANA, CA 92705 / TWX 910-595-1513 

(714) 979·4440 
A·1078 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 

ELPAC COMPONENTS . :;, YEARS OF 
~ EXCELLENCE 

FILM CAPACITORS PRODUCT GUIDE 

Z MO C PO P PSB MPS 
Metal- Poly- Metal- Metal- Metal-

Metal- lized styrene IIzed IIzed IIzed 
lized Polyester Polycar- Film & Polypropy- Polypropy- Polypropy-

Application: Polyester & Foil bonate Foil lene lene lene 

Coupling Ves Ves Ves Ves Ves AC Rated AC Rated 
By-Pass Ves Ves Ves Ves Ves Low ESR Low ESR 
Filtering Ves Ves Ves Ves Ves Switching Switching 
Timing Occa- Occa- Yes Ves Ves Regu- Regu-

sional sional lators lators 
Pulse Discharge Ves Ves Ves No Seldom 
Arc Suppression Ves Yes Ves No Ves Critical Critical 
Ripple Suppression Occa- Ves Occa- Seldom Seldom Filtering Filtering 

sional sional 
Timing No Occa- Yes Ves Ves High Fre- High Fre-

sional quency quency 

Configuration & 
Capacitance Range: 

Oval, WaF .001/25.0 .00115.0 .001112.0 .00111.5 .001/4.0 - -
Tubular, WaF .001/25.0 .00115.0 .001/12.0 .00111.5 .001/4.0 .47110.0 1.0/20.0 
Harmetlc, Rect. .001/S.0 .001/2.0 .001/S.0 .001/1.0 .0011.47 - -
Hermetic, Tubular .001/25.0 .001/5.0 .001/12.0 .00112.0 .001/3.0 - -
Radial Epoxy Case .001/15.0 .00113.0 .001/12.0 .001/1.5 .001/2.0 - -
Axial Epoxy Case .001/10.0 .001/2.0 .001/12.0 .001/1.0 .001/1.0 - -
Dipped Epoxy - - - - - - -

Vollage Range (VDC 50 to 50 to 50 to 50 to 50 to 50 to 100 to 
Nominal) 600 600 600 400 600 400 400 

Temperature Range . -551 -551 -551 -551 -551 -551 -401 
(OC) +125 +125 +125 +S5 +105 +105 +S5 

Derate Voltage 50% 50% Not Not Not Not Not 
From +S5 +85 Req'd Req'd Req'd Req'd Req'd 

Temperature Coefll- +960 +960 +120 -90 -300 -300 -300 
cient over Temp. 
Range (ppm 10C) 

Disipatlon Factor 1.0 0.5 0.3 0.1 .01 0.1 0.1 
(%)@ 1 KHz* 

Insulation Res. ** 
Megohms x Mfds 10,000 50,000 25,000 100,000 50,000 50,000 100,000 
Need not Exceed 40,000 100,000 50,000 200,000 100,000 100,000 500,000 

Dielectric Strength** 
(% of rated yoltage) 

Term. to Term. 150 200 150 200 150 150 200 
Terminal to Case 200 200 200 200 200 200 200 

• Except values over 1.0 MFD measured at 60 Hz . 
•• Measured at rated voltage or 100 VDC, whichever is less, alter 2 minutes electrification . 

... Measured at DC potential for 60 seconds through limiting resistance of 1~0 ohmslvolt. 

PPNI MES PPF 
Poly-

propy- Metal-
lene and lized 

Foil Polyester 

Ves AC Rated 
Yes Low ESR 
Ves Switching 
Yes Regu-

lators 
Seldom 

Ves Critical 
Seldom Filtering 

Yes High Fre-
quency 

- 1.014.7 
- -
- -
- -
- -
- -

.0011.47 -
250 to 250 to 

630 400 

-401 -401 
+85 +S5 

Not Not 
Req'd Req'd 

-300 +960 

0.1 1.0 

3,000 30,000 
30,000 30,000 

20D 200 
200 200 

1500 

MEFI MEM MEC MFF 
Metal- Metal- Metal-
lized lized lized 

Polyester Polyester Polyester 

Ves Ves Ves 
Ves Ves Ves 
Yes Ves Ves 

Occa- Occa- Occa-
sional sional sional 

No No No 
Yes No No 
Ves No Ves 

No No No 

- - -
- - -
- - -
- - -" 
- .00471.47 .0116.8 
- - -

.01110.0 - -
100 to 63 to 100 to 

630 100 630 

-401 -401 -401 
+S5 +100 +105 

Not Not 25% 
Req'd Req'd +S5 

+960 +960 +960 

1.0 1.0 1,0 

10,000 3,300 10,000 
30,000 10,000 30,000 

160 160 160 
160 160 160 

STANDARD CONFIGURATIONS -------

WRAP & FILL (W&F) HERMETIC CASE EPOXY CASE 

OVAL TUBULAR RECTANGULAR TUBULAR 'RADIAL AXIAL DIPPED 

~F- ELPAC COMPONENTS 
A DIVISION OF ELPAC ELECTRONICS, INC. 

3131 S. STANDARD AVENUE, SANTA ANA, CA 92705 I twx 910-595-1513 

(714) 979-4440 
EeM1985 For manufacturers' sales offices, see yellow pages A·1079 
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1500· CAPACITORS 1500 

lEI-ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters • Motors, fractional H .. P. • Semiconductors • Switches • Speallers • Trimmer Pots 

CE~AMIC CAPACITORS· 
DISC - WAFER - TRAPEZOIDAL - TUBULAR _. FEED-THROUGH· 

6. Exceptionally High Quality Control on Ceramic Materials 
6. Complete (100%) Testing 

6. Longer Shelf Life 

DISC CAPACITORS HIGH VOLTAGE TYPES I KV1 
From 1 kV to 8 kV - EIA Types (Y5Pl25P) (Y5U/25U) 

TUBULAR .CAPACITORS. HIGH VOLTAGE 
PULSE TYPE I CIM 
1.5 kV to 4kV 

TUBULAR CAPACITORS SOOV I C1 
SOOV I K2P \ 0,1 pF to 30,000 pF . / 

BUTTON DISC CAPACITORS i.D +' TO ...... 3.' 

EIA Types (Y5P/Z5P) (Y5U/Z5U) SAFETY TYPE DISC CAPACITORS I KZ 
For AC Applications 
REDUCED TITANATE DISC/KR1 WAFER CAPACITORS SOV I P1 

Range 4700 to 4700 pF .001 mFd to .18 mFd 50 V for bypass application 

SUBMINIATURE DISC CAPACITORS SOOV J K1 

0,5 ...... 3 >3 ...... 4,7 
1,0." ... 7,5 >55 ...... 15 
1,0." ... 8,2 >75 .. " .. 16 
2,2 " .... 22 >22 ...... 33 >120 ...... 160 
4,7." ... 24 >24 ...... 56 >220 ...... 300 

47 ...... 3.30 >330 ...... 510 >510 ...... 1200 
150 ...... 360 >360 ...... 510 >820 ...... 1800 
270 ...... 680 >680 ...... 1200 >1200 ...... 3300 

NICKEL PLATED 
TRAPEZOIDAL CAPACITORS SOOV IT7 I T12 TUBULAR TRIMMERS I CT 

FEED-THROUGH CAPACITORS SOOV 

ISKRA ELECTRONICS INC. 
222 SHERWOOD AVE., FARMINGDALE, NY 11735 • (516) 753-0400 

Ao1080 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

lEI-ISKRA 
.• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters ° Motors, fractional H.P. ° SemiconductOrs ° Switches ° Speakers ° Trimmer Pots , 
METALLIZED POLYESTER 
FILM CAPACITORS 

Configurations Available. 

KEU 1911 
Molded 

TECHNICAL DATA 

KEU 1012 
Wrap and Fill 

Temperature Rlimge: -40°C to +85°C. 
Humidity test: Per EIA specifications RS 376 
Capacitance tolerance: ±5%, ±10%, ±20%. 
Rated voltage Vn: 100V-, 250V-, 400V-, 630V-, 1000V-. 
Allowable a.c. voltage to 60 Hz: 63V,..." 160V,..." 200V,.." 
220V_, 250V,...,. 
Dielectric loss tg at 20°C: :::;;80 X 10-4 at 1 kHz 

:::;;200 x 10'4 at 10kHz. 
Inductance: <20nH measured at terminal length of 6mm. 
Testvoltage (2s): 1 .. 6xVn. 

CAPACITANCE 
'AVAILABLE HOUSING SIZES VALUES .f=l 100V 250V 400V 630V 1000V 

0.01 1 1 1 2 4 
0.D15 1 1 1 3 5 
0.022 1 1 1 3 5 
0.033 1 1 2 4 7 
0.047 1 1 3 5 7 
0.068 1 2 4 6 9 
0.1 1 3 5 8 10 
0.15 2 4 5 9 11 
0.22 3 5 7 9 12 
0.33 4 6 8 11 

.~ 
0.47 4 7 10 12 
0.68 5 8 11 
1 6 10 12 
1.5 8 11 
2.2 9 12 
3.5 10 
4.7 11 
6.8 12 

ISKRA ELECTRONICS INC: 

FEATURES 
/:::" High insulation resistance 
/:::" Low dielectric loss 
/:::" Wide temperature range 
/:::" High humidity resistance 
/:::" Very small dimensions 
/:::" Self-healing properties 

CONSTRUCTION 
/:::" Metallized polyester foil with excellent electrical 

characteristics. 
/:::" Plastic coating permits operation under exceptionally humid 

climatic conditions. 
/:::" Contact surface applied by high pressure spraying and 

connecting wires are soldered reducing possibility of 
failures or unsatisfactory contact during operation. 

/:::" Self-healing properties guarantee greater than usual 
operating efficiency. 

/:::" Flammability per UL 492. 
/:::" Self-extinguishing plastic case and sealed with 

self-extinguishing epoxy resin. 

Insulation resistance at 20°C and 100V-: 
C :::;;0.33,u.F C >0.33,u.F 
Vn :::;;100V- Vn :::;;100V-
R = 15X103 MO RXC'= 5X10ls 
Vn >100V- Vn >100V-
R = 30X103 MO ~R'XC = 1'04& 

The capacitors can be used to a temperature of 100°C, by 
which the working voltage at a temperature above 85°C is 
less than the rated voltage by 1 .. 25% for every °C. 

Lead Lead 

I b 
Spacing Di •• 

SIZE OF a ::to.s ::to.S 
HOUSING (LENGTH) (HEIGHn (WIDTH) ::to.02 ::to.OO2 

INCH MM INCH MM INCH MM INCH MM INCH MM 
1 0.512 13 0.413 10.5 0.177 4.5 0.40 10 0.024 0.6 

2 0.512 13 0.453 11.5 0.217 5.5 0.40 10 0.024 0.6 

3 0.512 13 0.492 12.5 0.256 6.5 0.40 10 0.024 0.6 

4 0.709 18 0.472 12 0.236 6 0.60 15 0.031 0.8 

5 0.709 18 0.531 13.5 0.295 7.5 0.60 15 0.031 0.8 

6 0.709 18 0.610 15.5 0.374 9.5 0.60 15 0.031 0.8 

7 1.063 27 0.630 16 0.276 7 0.90 22.5 0.031 0.8 

8 1.063 27 0.650 16.5 0.295 7.5 0.90 22.5 0.031 0.8 

9 1.063 27 0.728 18.5 0.354 9.0 0.90 22.5 0.031 0.8 

10 1.063 27 0.787 20 0.433 11 0.90 22.5 0.031 0.8 

11 1.260 32 0.827 21 0.472 12 1.10 27.5 0.031 0.8 

12 1.260 32 0.925 23.5 0.551 14 1.10 27.5 0.031 0.8 

222 SHERWOOD AVE., FARMINGDALE, NY 11735 ° (516) 753-0400 

EEM 1985 For manufacturers' sales offices, see yellow pages Ao1081 
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1500 CAPACITORS 1500 

lEI-ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters. Motors, fractional H.P .• Semiconductors • Switches • Speakers • Trimmer Pots 

TECHNICAL DATA 

In accordance with 

Temperature coefficient 
Temperature range 
Rated voltage 
Test voltage 

JUS N.R2.301 
IEC 384-8 
EIA 198B 
o ±30 • 10-6/K 
-55°C to +125°C 
SO Vde, 100 Vde, 200 \ide 
2".5 Un 

Dissipation lactor (tan 6) 
5 pF :5 C < 50 pF :5 1.5 (150/C +7)·10-4 

::; 15. 10,4 C 2:: 50 pF 
Insulation resistance 
Cn::; 10 nf 
Cn> 10 nl 
Climatic category 

;:: 10,000 MO 
R· Cn;:: 100 s 
55/125/56 

Also available in chip surface mounted packages 

TEMPERATURE COEFFICIENT CAPACITANCE 

1+60 

"~l~ftm#FH 
-55 -35 -15 -liS +25+45+65 +85+105+125 

T [OC] 

ORDERING EXAMPLE ~ NPO, X7R & Z5U 

. VP2 C 

vers!on~~ 
VP2 => ' 
with leads 

Ceralllics 
C= CG 
B = 2Cl 
Z = 2F3 

381/2 101 K 500 1 ~edVOltage 
500 = 50 Vdc 
101 = 100 Vdc 
201 = 200 Vdc 
Z5U only 
250 = 25 Vdc 

Capacity 
Tolerance 

Length 01 Leads --------' NPO only 
C = ±0,25 pF" 
0= O,SO pF 1 = 6 mm 

2 (standard) = 25 mm 
3 = Taped 

Capacitance 
First two places 
mean value, 
third place means 
number of noughts 
NPO-l0l = 100 pF 

" X7R-l03 = 10000 pF 
Z5U-474 = 470000 pF 

G = ±2% 
J = ±5% 
NPO & X7R only 
K = ±10% 
NPO, X7R & Z5U 
M = ±20% 
XZR & Z5U only 
6 = ±20% +50% 

RADIAL TAPE & REELS - NPO, X7R & Z5U 
00. 

44 
55 IIIl1x 

ISKRA ELECTRONICS INC. 

W = 18 +1 -0,5 
Wo = 13 max 
W, = 9 +0,75 -0,50 
t = 0,9 max 
Po = 12,7 ±0,3 
P, = 3,85 ±0,7 
F = 5 ±0,5 
ap = ±1,3 max 
ah = ±2 max 
d = 0,6 ±0.05 
0= 4 ±0,3 

~-,",-~-41 H =18 +2 

For the production of ceramic multi
layer capacitors Iskra uses only up-to
date technological processes and ma
terials of known manmacturers: 

Iskra has a long standing tradition In 
the production of all kinds of ceramic 
capacitors. Careful testing wi-th modern 
measuring instruments guarantees high 
quality products for Incorporation in 
electronic devices and in Instruments 
for reliable operation under heavy op
erating conditions. 

222 SHERWOOD AVE., FARMINGDALE, NY 11735 • (516) 753-0400 

A max 

)( 

'" E 
« 

NPO, X7R & Z5U 

T max 

-I U '-+,~5/3'8 x 3,81 

A·1082 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

lEI-ISKRA 
o Ceramic Caps, Discs, Feed Thru 0 Ferrites 0- Meiers 0 Motors, fractional H.P •• Semiconductors 0 Switches 0 Speakers 0 Trimmer Pots 

VERSION VP2 
CERAMICS 2C1_ (X7R), 2F3 (Z5U) 

TECHNICAL DATA 
In accordance with 

Temperaturechliracterlstics 
Temperature characteristics 
of Un --
Temperature range 
Rated voltage 
Test voltage 
Dissipation factor (tan 6) 
Insulation resistance 

JUS N.R2.305 
IEC 384-9 
EIA 198B 
0±20% 

-30% to +20% 

2C1 (X7R) 

-55°C to +1250C 
25 Vdc, 50 Vdc, 100 Vdc 
2,5 Un 
~ 350 X 10-4 

Cn ~ 25 nF ;;: 4,000 MO 
On> 25 nF R • On > 100 9 
Climatic category 25/125156 -

Also available in chip surface mounted packages 

TEMPERATURE COEFFICIENT CAPACITANCE 

·i,;IdIHm 
-55-35 -15 .. 5 -25 .45-65"854 Os.~ 25 

T[OC] 

SIZE AND CAPACITANCE SPECIFICATIONS 

ISKRA ELECTRONICS INC. 
222 SHERWOOD AVE., FARMINGDALE, NY 11735 • (516) 753-0400 

In accordance with 

Temperature- characteristics 
Temperature characteristics 
of Un 
Temperature range 
Rated voltage 
Test voltage 
Dissipation factor (tan 6) 
Insulation resistance 

JUS N.R2.305 
IEC 384-9 
EIA 198B 
-80% to +30% 

-90% to +30% 

2F3(Z5U) 

-400C to +85°C 
25 Vdc, 50 Vdc, 100 Vdc 
2,5 Un 
~ 350 X 10·4 

Cn ~ 25 nF ;::: 4,000 MO 
Cn > 25 nF R • Cn;::: 100 8 
Climatic category 40/85/21 
- Also available in chip surface mounted packages 

~~~Iff I fijll 
-55 -15 +25 +65 +105 

T£oC] 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1083 
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TYPE TTA COMMERCIAL/INDUSTRIAL 
ELECTROLYTIC CAPACITORS 
0.47 Mid. To 33,000 Mid. 
6.3 WVDC To 500 WVDC 
- 40°C To + 85°C Min. 
2000 HOUR +85°C Rating 
EPOXY END SEAL Optional (TTA·PX) 
TAPE & REEL Avail. 

TYPE RSS SUB-SUBMINIATURE 
ELECTROLYTIC CAPACITORS 
0.1 Mid. To 100Mld. 
6.3 WVDC To 50 WVDC 
Min: Dia. 0.15 in.l4.dmm 
M~. Length .28 in.l7.0mm 
-40°C To +85°C Min. 
TAPE & REEL Avail. 

NON POLARIZED ELECTROL YTICS 
TYPE BPA (AXIAL) 

. TYPE BPR (RADIAL) 
0.47 Mid. To 1,000 Mid. 
10 WVDC To 200 WVDC 
-40°C To +85°C Min. 
EPOXY END SEAL Optional 

/ 

TYPE RMR SUBMINIATURE, + 10SoC 
ELECTROLYTIC CAPACITORS 
0.47 Mid. To 10,000 Mid. 
6.3 WVDC To 250 WVDC 
-40°C To + 105°C Min. 
2000 HOUR + 105°C Rating 
EPOXY END. SEAL Optional (RMR·PX) 
TAPE & REEL Avail. 

TYPE RAR COMMERCIALI INDUSTRIAL 
'ELECTROL YTIC CAPACITORS 
.0.47 Mid. To 4,700 Mid. 
6.3 WVDC To 450 WVDC 
-40°C To +85°C Min. 
2000 HOUR +85°C Rating 
EPOXY END SEAL OPTIONAL (RAR:PX) 
TAPE & REEL Avail. 

TYPE RLR LOW-LEAKAGE 
ELECTROLYTIC CAPACITORS 
0.1 MId. To 2,200 Mid. 
6.3 WVDC To 50 WVDC 
_40°C To +85°C Min. 
Leakage Current: sO.002CV or 0.4 ,.A min. 
EPOXY END SEAL Optional (RLR·PX) 
TAPE & REEL Avail. 

TYPE TLA LOW-LEAKAGE 
ELECTROLYTIC CAPACITORS 
0.1 Mid. To 100 MId. 
6.3 WVDC To 50 WVDC 
-40°C To +85°C Min. 
Leakage Current: sO.OO2CV or 0.4 ,.A min. 
EPOXY END SEAL Optional (TLA-PX) 
TAPE & REEL Avail. ./ 

TYPE THA +125° OPERATION 
ELECTROLYTIC CAPACITORS 
0.47 Mid. To 1,000 MId. 
10 WVDC To 100 WVDC 
- 40°C To + 125°C Min. 
EPOXY END SEAL Optional (THA·PX) 

The source for Quality, 
Performance and Delivery 

ir.-a:. ;;';'; spec'al',ed capacl'o, ,equl,emen,s. 

''';757 West Touhy Avenue, Lincolnwoqd, IL 60645 
(312) 675-1760/ Telex: 72-4361/ Cable: Illeon Lewd ©1985 

A·1084 For manufacturers' sales offices, see yellow pages EEM 1985 



TYPE MSR METALLIZED MYLAR" 
POLYESTER FILM CAPACITORS 
NON-INDUCTIVE WINDING, + 125°C 
250 WVDC To 1,000 WVDC 
O.Ol·Mld. To 10 Mid. 
TOLERANCE: ± 10% (±5% Opt.) 

TYPE SHR POLYESTER 
FILM CAPACITORS 
NON-INDUCTIVE WINDING, + 125°C 
100 WVDC 
0.001 Mid. To .47 Mid. 
TOLERANCE: ±10% (±5% Opt.) 

The source for Quality, 
Performance and Delivery 

EEM 1985 

TYPE UMR POLYESTER 
FILM CAPACITORS 
INDUCTIVE WINDING 
100 WVDe 
0.001 Mid. To .47 Mid. 
TOLERANCE: ±10% (±5% Opt.) 

CERAMIC DISC CAPACITORS 
TYPE BCR TEMPERATURE STABLE 
1 pi To 680 pi, 50 WVDC, ± 10% (Y5F) 

GENERAL PURPOSE TYPES 
TYPE GCR: 50 WVDC 
0.001 Mid. To 0.1 Mid. (Y5S, Y5V) 

TYPE GMR: 12 WVDC 
0.047 Mid. To .47 Mid. (Y5S, Y5V) 

TYPE GaR: 500 WVDC 
0.001 Mid. To 0.01 Mid. (Z5V) 

TAPE & REEL CONFIGURATIONS 
FOR AUTOMATIC INSERTION OF 
AXIAL AND RADIAL LEAD PARTS 
AVAILABLE ON SPECIAL ORDER 

CUT & FORMED LEADS 
AVAILABLE ON SPECIAL ORDER 

SOLVENT TOLERANT SEALS 
EPOXY END SEALS 
AVAILABLE OPTION ON ELECTROLYTIC 
CAPACITORS FOR USE WITH CHLORINATED 
OR HALOGENATED CLEANING SOLVENTS 

•. 'Ii 

I~~ ~!!!ue, Uncolnwood, IL 60645 
(312) 675-1760/ Telex: 72-4361/ Cable: Illcon Lcwd ©1985 

For manufacturers' sales offices, see yellow pages A'1085 



-
1500 

-
CAPACITORS 1500 

\tlTERCAP CAPACITORS 
. • ... by International ~ • 

aeneral Purpose 
TOA &. POA, pos 

Low Leakage 

-dr;~~~ ...... ~ .. Dipped Tantalum 
.OP (Straight &. Snap·ln Leads) 

~~ 
Temp. Binge -55 Q C to+85°C 

Temp. Range -40°C to +85°C 
Cap. Range 0.47j.1F-22,OOOj.lFAxial 

Temp. Range -40°.C to +85oC 
Cap. Range O. tj.lf - 2200j.lF 

Cap. Range 0.1 j.lF - 331M 
cap. ToI~ ± 20"/0, ± 10"10 

0.47j.1F-10,OOOilF Radial 
Cap. Tol. -10"10 +75"10, -10"10 +50"10, 

±20"lo 
Volt. Range. 6.3VDC- 450VDC 
Leakage (Max.) 6.3V - 80V .02CxV + 4j.iA 

100V-450V.02CXV +100j.iA 

Extended Temperature 
TOB &. POB (Close Toleraoce) 

Temp. Range -'to°C to +105°C 
Cap. Range 0.47j.1F-10,OOOj.lf 
Cap. Tol. ± 20% 
Volt. Range 6.3VDC- 250VDC 
Leakage (Max.) .01 CxV + 3j.iA 
Life Test· 2,000 hrs. @ 105°C 

Cap. TDl ±20%, ±10"lo 
Volt Rall\le6.3VDC - 63VDC 
Leakage (Max.) 0.002CxV or 0.4j.1A 

whichever is greater 

Non-Polar 
NTO (~eneral Purpose) 

NTA (Superior Characteristics) 

Temp. Range -25°C to +85°C 
Cap. Range 0.47j.1f-470j.lF 
Cap. Tal. -10"10 +50"10, ±30"lo, ±20"lo, 

±1I1"Io 
VoIt.Range 16WV~50WV ... 
Leakage (Max.) 0.06CxV +10j.lA, 0.1CxV 

. +10j.lA 

Radial Lead - Mechanical Support Third Lead 

Temp. Range 
Cap, Range 
Cap. Tal. 

POA·T . 

-40·C to .+85 Q C VoILRange .. 6.3VoC-250VDC 
10lrj.lF-3300Qj.lF Lelkage(Max.) -0.02CXV 
±2Q"Io 

Volt. Range 3.15VDC-50VDC 
Leakage (MaL) .007CxV or .05j.1A 

whichever is 

Ceramic Disc 
CD 

Tlmperaturl Companaallng . 
NPO-N7S0 . 
100V-1000V 

Genl'" Purpllle 
1 OOpF -1 OO;OOOpF 

. 50V-1000V 
Semiconductar . 

1 O,OoopF-l oo,oOopF 
12V-SOV 

Polye.ter FI.lm 
EM(Radial Leads, Welded Construction) 

Temp. Rlrige -55°C to +85°C 
Cap. Range .. 001j.1F-0.47j.1F 
Cap. Tal. ±5"1o, ±10"lo, ±20"lo 
VaiL Range 100V,200V,400V 

Metalized ,Polyester Film 
PMG 

Polye.ter FllmlFoil 
FM 

Low Impedance Radial Lead for Switching wel~~:S~!'~t~~:iIOn) 
Power Supply Output & Regulator Circuit. PMG FM 

A·1086 

PZL Temp. Range -55·Cto +155·C -40·Cto +85·C 

Temp. Bange '-55°C to +105 Q C Volt Range 7.5VDC-100VDC :~~~nge '°:!'1~'k~i( ~OO!'fO'I.~.g,.F 
Cap. Range . 2.2j.1F-8200j.lf Leakage(MaL) E;;40V = O.S.rni<V,.A ValtRange 250V-630V· lo0V 
Cap. Tal. -111"10 + 75"10 - >40V = .fCxV j.iA 11-----------=---,--1 

Series Features Low Impedance, High E.S.R. & Ripple Current Specifications Metallzed Polyester 

Snap-In Capacitors -
Switching Power Supply Input Circuit 

PST - Standard Height 
PSL - Low Profile Construction 
PXT - Extra High Ripple..;, Standard Height 
PXL - High Ripple Low Profile 

PSL PXT PXL 
-40°Cto +85°C 

.±20'~ ±20'~ ±20'~ ±20'~ 

10VDC-2S0VDC 10VDC-250VDC 200VDC'-250VDC. 200VDC-250VDC 
.02CxV or 2000,.A . .02CxVor 3000,.A 

whichever is smaller· whichever is smaller 

YM 
Poly •• ter FllmlFoll 

YFT 

(Axial Leads; Weld.d Construction) 

Temp. Range 
cap. Range. 
cap. Tol.· , 
Volt. Range. 

YM YFT 
-40·C.to +85·C -40·C to +85°C 

.0t,.F -1 0,.F .0011'1' -1.0jAF 
±10%, ±20'1. ±10'Io, ±20'1o 
250V-630V 100V-100DV 

Polypropylene Film 
PP (Radial Leads,Welded Construction) 

Temp. Range '- 40·C to + 85°C 
cap. Ra.... .001jAF-0.47jAF 
cap. Tal ±5%.±10'/&, ±20'1o 
Volt. Range 250V -630V 

CALL TOLL FREE 

800-645-9154 
IN N.Y. STATE International ~ 105 Maxess Road 

Melville. New York 11147 
- (516) 293-1500 

International COmponents Corporation TELEX # 221576 

For manufacturers' sales offices, see yellow pages EEM 1985 
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T_lllllr-Tlc_licll Group Ilc. ~ 
liMA Divisiol ~ 

1500 

ONE BRIDGE ST .• P.O.B. 23 - IRVINGTON, NY 10533 • TELEPHONE (914) 591-8822 • TWX: 710-564-0802 

Plastic Film Capacitors in Plastic 
Cases with Radial Leads 

Polyester film 
metallized 

Polyester film 
metallized 

Polyester film 
metallized 

Polycarbonate film 
metallized 

Polyester film 
with metal foil electrodes 

Polycarbonate film 
with metal foil electrodes 

Polycarbonate film 
with metal foil electrodes 

Polypropylene film 
with metal foil electrodes 

Polyester film 
metallized 

Polyester film 

Polycarbonate film 

Polycarbonate film 

Polyester film 

Polycarbonate 

Polypropylene film 

Polyester film 

Polycarbonate film 

Polyester film 
metallized 

Polyester film 
metallized 

Paper 
metallized 

Paper 
metallized 

.. ~ See page A·1091 for letter codes and dimensions. 
5= Ranges and types with this .symbol are approved by the "CECC" Electronic Components Quality Assurance System. 

CECC = CENELEC Electronic Components Committee. (CENELEC is the European Committee for Electrotechnical Standardization). 
Qualification manufacture and conformity tests are monitored by an-in~ependent, internationally recognized National Supervising Inspectorate (NSI) within the 
framework of the system. In the Federal Republic of Germany this is the VOE Test Office in Offenbach . 

•. Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1087 
I: 



1500 CAPACITORS ,1500 

ONE BRIDGE ST .• P.O.B. 23 -IRVINGTON, NY 10533 • TELEPHONE (914) 591-8822 • TWX: 710-564-0802 

Sub
miniature 

PCM 
2.5mm 

WIMA 
MKS02 

Polyester 
film 

' WIMA 
MKS2 

Miniature capacitors 
5mm 

PCM/avaiiable taped and reeled 

' WIMA WIMA 
MKS2-1 MKS20 
Polyester Polyester 

film film 

Vacuum Double 
depOSited sided 
alumin'um metallization 

-55°C 
to +100oC 

Polyc~rbona~~ 
film,· 

WIMA WI.,A 
FKS2 FKC 

po~ester 
ilm 

Metal foil 

Encapsulation Plastic 
Cases - All Types 

See page A·1091 for ietter codes and dimensions. 

<$> 'Is a Registered Trademark of: Wilhelm Westl!rmann, Mannhelm, West Germanv. 

A·1088 For manufacturers' sales offices, see yellow pages , 

Saml
miniature 

PCM 
7.5mm 

EEM 1985, 
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'_lllllr-Tlchlicll GrllP Ilc. ~ 
liMA lililill ~ 

1500 

ONE BRIDGE ST. - P.O.B. 23 - IRVINGTON, NY 10533 - TELEPHONE (914) 591-8822 - TWX: 710-564-0802 

Dielectric 

Capacitor 
electrodes 

Metallized capacitors 
for stringent requirements 

CECC approved 

WIMA 
MKS4 
Polyester film 

Vacuum deposited aluminum 

:2:1.5 to 3 -10' MO 
>0.33 p.F:5,OOO to 10,000 sec. 

:s8 x 10-· 
>1 J.lF::Sl0 x 10-' 

630 1000 
VDC VDC 

WIMA 
WIMA MKC4 

MKC4 SV21 
film 

Vacuum deposited 
aluminum 

_55°e to + 1000 e 

:2:1.5 to 3 -10' MO 
>0.33 p.F:5,OOO to 10,000 sec. 

:s3 x 10" :s3 X 10" 

Fil m capacitors 
with metal foil 

electrodes 

WIMA WIMA 
FKS3 FKC3 

Polyester film Polycarbonate film 

Metal foil Metal foil 

-55°eto +100oe - 55°C to + 1000 e 

:2:3 x 1Q4MO 2:3 x 10' MO 

:s8 x 10-' :s2 x 10" 

1-----:c=..!7-+-I--I-....... --+-....... - Encapsulation: Plastic +-+--+-+-t-~+--+-m 
Cases - All Types 

See page A-1091 for letter codes and dimensions. 

Is a Registered Trademark of:Wllhelm Westermann. Mannheim. West Germany. 

EEM 1985 For manufacturers' sales offices, see yellow pages 

Important dielectric cbaracteristici 
01 plastic films: 
Polyester = high dielectric strength 
Polycarbonate = linear temperature curve 
Polypropylene = extremely low losses (tan 6) 

The figures In the 
tables of capacitances 
refer to the -
PCM = Printed Circuit Module 
(lead spacing) 
at the lead exit points 

lead 
length 
6.2mm 

A·1089 
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liMA Dililill ~ 

1500 

ONE BRIDGE ST. 0 P.O.B. 23 -IRVINGTON, NY 10533 0 TELEPHONE (914) 591-8822.0 TWX~ 710-564-0802 

Dielectric 

Capacitor 
electrodes 

A·1090 

Capacitors for high current ratings 
High reliability components 

WIMA 
MKS10 

Polyester film 

with double metallized film .Iectrod.s 

WIMA 
MKC10 

Polycarbonate til m . 

WIMA 
MKP10 

Polypropylene film 

with two metal fall electro d •• and 
a floating el.ctrode of plasllc 111m 

metallized on both sides 
(Internal series connectioD) 

WIMA 
FKP1 

Polypropylene film 

Carrier film metallized on both sides, self-healing 

-55°C to +1 

;:::3x10'MO 
>0.33:;:::10,000 sec. 

;:::3 x 10' 
>0.33:;:::10,000 sec. 

::53 X 10-' 

250 400 630 
VDC VDC VDC 
180 220 400 
VAC VAC VAC 
±20% ±10% 

±5% 

::53 x 10-' 
0.1 p.F:::54 x 10" 

400 630 1000 1000 1600 2000 
VDC VDC VOC VoC. VOC VDC 

300 350 400 500 600 
VAC VAC VAC VAC VAC 

±20% ±10% ±5% 

• Data regarding pulse ratings see general catalog H--+--:-+--+-

Encapsulations Plastic 
Cases - All Types 

See page A0 1091 for leHer codes and dimensions. 

Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany. 

For manufacturers' sales offices, see yellow pages 

Radio 
Interfe,ence 
suppression 
capacitors 

In accordance with 
VDE 0565·1 cl ••• X 2 

EEM 1985 
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Thlllllr-Tlc_licll Grlu_lnc. ~ 
liMA Division ~ 

ONE BRIDGE ST .• P.O.B. 23 - IRVINGTON, NY 10533· TELEPHONE (914) 591-8822 • TWX: 710-564-0802 

Dielectric 

Capacitor 
electrodes 

Radio 
interference 
suppression 
capacitors 

in accordance with 
VDE 0565-1 class X 2 

WIMA WIMA 
MP 3·· MP 3-Y·· 
Paper, Paper, 

epoxy resin epoxy resin 

Metallized Metallized, 
self-healing self-healing 

>12xl0'MO 

:S;10x 10-' 

""MP3 X and Y 
f---':.:::-'''':--I Encapsulation Surface-treated 
f---,:.:.:-'''':--I metal foil and epoxy resin 
f---'::':-:"':--I Longer leads,14-2mm 

W H L PCM 
A 2,5 7 4.6 2.5 
B 3 7.5 4.6 2.5 
C 2.5 7 7.2 5 
0 3 7.5 7.2 5 
E 3.5 8.5 7.2 5 
F 4.5 9.5 7.2 5 
G 5 10 7.2 5 
H 2.5 6.5 7.2 5 
J 4.5 6 7.2 5 
K 5.5 7 7.2 5 
L 6.5 8 7.2 5 
M 3 8.5 10 7.5 
N 4 9 10 7.5 
P 4.5 9.5 10.3 7,5 
a 5 10.5 10,3 7.5 
R 5,7 12.5 10.3 7.5 
S 4 9 13 10 
T 4 9.5 13 10 
U 5 11 13 10 
V 6 12.5 13 10 
W 3 9 13 10 
X 6 12 13 10 
V 5 11 18 15 

Z . 6 n5 18 15 

AA 7 14 18 15 
BB 8 15 18 15 
CC 4 10 18 15 
DO 9 16 18 15 
EE 5 13 19 15 
FF 6 14 19 15 
GG 7 15 19 15 
HH 8 17 19 15 
JJ 10 18 19 15 
KK 7 16.5 26.5 22.5 

LL 8.5 18.5 26.5 22.5 

MM 10.5 20.5 26.5 22.5 
NN 11 21 26.5 22.5 
PP 6 15 26.5 22.5 
aa 5.5 11.5 7.2 5 
RR 5 14 26.5 n5 
SS 8 20 28 22.5 
TT 10 22 28 22.5 
UU 12 24 28 22.5 
VV 11 21 31.5 27.5 

WW 13 24 31.5 27.5 
XX 15 26 31.5 27.5 
yy 17 34.5 31.5 27.5 
ZZ 9 19 31.5 27.5 
AlB 20 39.5 3U 27.5 
A/C 10.5 19 26.5 22.5 
AID 13 25 33 27.5 
AlE 13 24 41.5 37.5 
AlF 15 26 41.5 37.5 
AlG 19 32 41.5 37.5 
AlH 17 29 41.5 37.5 
AlJ 11 22 41,5 37.5 
A/K 7.2 13 7.2 5 
AIL 4 8,5 n5 10 
AIM 5 10 13,5 10 
AIN 5 11 17 15 

The tolerances on dimenSions are according to 
DIN 7168. In practice, this means that unless 
the catalog specifically states a dimensional 
tolerance, the following tolerance applies: 

Is a Registered Trademark of: Wilhelm Westermann, Mannheim, West Germany: 

Capacitor '. 

MKS 02 
MKS 02 
MKS 2-1; MKS 20; MKC 2; MKS 2 
MKS 2; FKS 2; MKS 2-1; MKC 2 
MKS 2; MKS 20; FKC 2; MKC 2 
MKS 2; MKS 20; FKC 2; MKC 2 
MKS 2; MKS 20 
FKS 2; FKC 2 
FKP 2; FKC 22 
FKP 2; FKC 22 
FKP 2; FKC 22 
MKS 3; FKS 3; FKC 3 
MKS 3; MKS 4; MKS 10; FKC 3 
MKS 3; MKS 4; MKS 10 
MKS 3; MKS 4 
MKS 3; MKS 4 
MKS 4; MKC 4; MKS 10 
MKS 4; MKC 4; MKC 10; MKP 10; FKC 3; FKS 3; MKS 10 
MKS 4; MKC 4; MKS 10; MKC 10; MKP 10; FKS 3; FKC 3 
MKS 10; MKC 10; MKP 10; FKS 3 
FKS 3; FKC 3 
FKC 3 
MKS 4; MKC 4; MKC4SV21; MKS 4-R; MKP 10; FKP 1; FKC 3; 

MKS 10; MKC 10; MKS 5-R 
MKS 4; MKC 4; MKS 10; MKC 10; MKP 10; FKP 1; FKC 3; 

MKS 4-R; MKC45V21 
MKC 10; MKS 4; MKC 4; MKC4SV21; FKP 1; FKC 3; MKS 4-R; MKP 10 
MKS 4-R; MKS 4; MKC 4; MKS 10; MKC 10; MKP 10; FKP 1; MKS5-R 
FKC 3 
MKS 4-R 
MP 3 
MP 3 
MP 3 
MP3 
MP 3; FKP 1 
MKC 4; MKC4SV21; MKP 10; MKS 10; MKC 10; FKP 1; MKS 4; 

MKS 5-R 
MKS 4; MKC 4; MKC4SV21; MKP 10; FKP 1; MKC 10; MKS 10; 

MKS 4-R; MKS 5-R 
MKC 10; MKP 10; FKP 1 
MKS 4; MKS 10; MKC 10; MKP 10; MKS 4-R 
MKS 4; MKP 10; FKP 1 
MKS 2 
FKP 1 
MP 3 
MP 3 
MP 3 
MKC 10; MKP 10; MKC4SV21; MKS 4-R; MKS 10; FKP 1; MKS 4; 

MKC 4; MKS 5-R 
MKS 4; MKS 4-R; MKS 10; MKC 10; MKP 10; FKP 1; MKC 4; MKS 5-R 
MKC 10; MKP 10; MKS 4-R; MKS 10; MKC 4; MKS 4 
MKS 10; MKP 10; MKS 4-R; MKS 4; MKC 4 
MKS 4; MKC 4; MKC4SV21; FKP 1 
MKP 10; MKS 10 
MKS 4; MKP 10; MKC 10; MKC 4; MKC4SV21; MKS 5-R 
MP3 
MKP 10; FKP 1 
MKP 10; FKP 1 
MKP 10; FKP 1 
MKP 10; FKP 1 
FKP 1 
MKS 2 
MP 3-V 
MP 3-V 
MKS 5-R 

Nominal DimensIOn (MM) 
.5 to 3 
3 to 6 

>6 to 30 

Tolerance (MM) 
±.1 
±.1 
±.2 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1091 
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DllIllP-lec::: • 
ONE BRIDGE ST; • P.O.B. 23 -IRVINGTON, NY t0533· TELEPH9NE(914) 591~8822 • TWX: 710-564-0802 

A summary and PClckage units of 
the tapedmiriiaturecapacitors 

PCM 
(Prlntad 
circuit 

,IIDdu18) 

2.5 
mm 

PCM (Printed circuit module) 5 mm 
metallizad 

PD,I'I"ar 
filII 

WIMA 
MKS02 

Packaging 
types: 

Polye,t.r 
filII 

WIMA 
MKS2 

ROLL 
packaging 

Typical Taping Dhm!nsions 

- ·2 !.---l ~ ~1. 
.0 I{ .\' 

ITt' • CD ~ "-
1_ F.--~ 

, 0 

Matalliud 

fDr pulll 
duty 

PDW"tar 
1m 

WIMA 
MKS2-1 

If 

~-
Please contact us beforehand if your own speCification deviates 

from the data given' above. 
'When ,ordering please give dimension "H" and the desired packaging -

Suitable for Insertion systems, e.g. AVISERT, UNIVERSAL, PANASERT, FUJI. 

for pII.I 
d.ty 

mlnl .. 11 
EIR 

POa"tar 11m 
Pal,cammetl . 

fII .. 

WIMA WlMA 
MKS20 MKC2 

AMMO 

. PlCkaglng, 0" ' r 
:;::;I' .... 

'---W , 

Designation 
Carrier tape width 
Hold.<fown tape widt~ 

Hole position 
Hold-down tape position 
Feed hole diameter 

. pitch of component 
Feed hole pitch 

Feed hole center to lead 
Hole center to component center 
Feed hole center to bottom edge 
of the component 
Feed hole ,center to top edge of 
component 
Lead spaCing 
Lead diameter 

I Gomponent al gnment 
Total tape thickness 

• Is a Reglste'red Trademark of: WU/;elm Westermann, Mannhelm, West Ge,rmany. 

Wltb "8tll foil ,I .. tradll 

PDI, .. t8r 
fl. 

PDly· 
carbDneta, 

Palypro"II.1 
film 

film 
WIMA WIMA', WIMA VIlMA 
FKS2 FKC2 FKC22 FKP2 

'=~~ngli!. '. . ~ : 

"'~ 

DlmlDl Dnl In mm 
Symbol PCM 2.5 taplag, PCM 5 taping 

W 18.0 ±O,5 18.0±0.5 
W. 6.0 for hot-sealing 6.0 for hot-seallng 

adhesive tape adhesive tape 
W, 9.0±O,5 9.0±O.5 
W2 0,5 to 3,0 max. 0.5 to 3.0 max. 
Do'; 4.0+0.2 4.0 ±O.2 
P 12.7 +1.0 12.7 +1.0 

1'0 12.7±O.3cumulatlve pitch 
',error max. 1.0 mm·20 pitch 

12.7±0.S cumulative pitch 
, error max. 1.0 mm'20 pitch 

P, ~.1 ±0.5 3.85 ±O.7 
P2 6.35 +1.3 6.35 ±1.3 
H* 16.5±O.3 16.5 +0.3 

18.5 +0.5 18:5±0.5" 
H, H + H component <H, H. + H component <H, , 

32.25 max. 32.25.max .. 
F 2.5,+0.S S,.O +0.8, ~0.2 
d 0A±1l.05 0.5±o.oS 
~h ±2.0 max. ±2.0 max_ 
t 0.7 +0.2' O.7±O.2 

A·1092 For nianufacturers~ sales ,offices, see yellow pages ' EEM 1985 



I. Capacitance (farads) 

English: C = .224 K A 
tn 

Metric: C = .0884 K A 
tn 

II. Energy stored in capacitors (Joules, watt-sec) 

E = '12 CV:! 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = yR,2 + (Xc - Xr.)2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 

1 
Xc = 2 ".fC 

VI. Inductive Reactance (ohms) 

XI. = 2 ".fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan8 (loss angle) = . ESR 
Xc 

(2 dC) (ESR) 

IX. Power Factor 
PF = Sine I> (loss angle) = Cos ¢ (phase angle) 
PF = DF(when!ess than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan I> (loss angle) = ~1~ 
DF' 

Metric prefixes: 
Pi co X 10~12 
Nano X 10~9 
Micro X 10-6 

Milli X 10-3 

Deci X 10-1 

Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 109 

Tera X 1012 

Symbols: 
K = Dielectric Constant 
A = Area 
tn = Dielectric thickness 
V = Voltage 
t = time 
Rs = Series Resistance 
f = frequency 

XI. Equivalent Series Resistance (ohms) 

ESR = (DF) (Xc) = (DF) (~7C fC) 

XII. Power Loss (watts) 

Power loss = (2". fCV2) (DF) 

XIII. KV A (Kilowatts) 

KV A = 2 7r fCV~ X 10.3 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - C2:; x 101i 
C2;; (T t - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
Cl 

XVI. Reliability of Ceramic Capacitors 

~:' = [~~J x [~J T 

XVII. Capacitors in Series (current the same) 

Any number: ~~1~=_1_+~1~ ___ +_1_ 
CT C1 C2 C" 

Two: 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + C, 

XIX. Aging Rate 

A.R. = % ~ C I decade of time 

XX. Decibels 

db = 20 log .YL 
V2 

L = Inductance 
() = Loss angle 
¢ = Phase angle 
x + y = Exponent effect of volt

age and temp 
Lo = Operating life 

Lt = Test life 
Vt = Test voltage 
Vo = Operating voltage 
Tt = Test temperature 
To = Operating 

temperature 



1500 CAPACITORS 1500 

ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P.Robblns Lane, Syosset, NY 11791 
(516) 822-9601 1 TWX 510-221-2109/ISL-SYST 

EasyLirik 5032421 Fax 516 822 9612 

Appllcatlll 

General Uses· Filter· By Pass· Radio 
• TV· Industrial 

Sub Miniature Size Low Leakage 
• Timing Circ.uits • Pulse Circuits 
• Substitutes for Tantalums 
Epoxy Sealed . 
• Same applications as SM Series, but 
impervious to chlorinated solvents 
Non Polar 
·General Use· Small Size 
Non Polar • Cross Over Networks 
• High Circulating Currents i 

Computer Grade· Low ESR values to 
5S0,OOO mf • ESR .009 11 @ 6V & . 
2S00 mf @3S0V ESR .091 0 

Computer Grade· Very Low ESR with 
high ripple current typically: .009 0, 
22 Amps, 6V;. SSO,OOO mf • Extended 
shelf life· 3S,OOO mf at 6V axial in 
less than 3 cu. iii. 
Military and Telecommunication 
• Hi Reliability 
Horizontal Deflection· For "S" Correction 
in Transistor Circuits • Low Cost 
Substitutes for Film capacitors 

A·1094 

OMETERS / 

OP .... llnl. Riled Leakl~' Clrranl @ 25°C Sllndlrd 
T.mp.ralur. ng • Voilig. RI ••• l'l'a, ml, V volll (RII.d) Tel.rlnclI 

. Under 1 nov: 
-40°C +8SoC 6.3V-SOOV i, <.03 CVor 41'a . -10 +750/0 <4.7mf<:"'10 +SO% 

TS Over 100V: whichever is greater 
-2SoC +8SQC 

SMR -40°C +8SoC 6.3V - ~OV iL <.002 CVor .31'a ±20% 
SMT whichever is greater 

LMR -40°C +8SoC 16V", SOV Il <.002 CVor .31'a ±20% 
LMT whichever is greater 

NPR -40°C +8SoC 6.3V-100V iL <.01 CV +3 Jia ±30% - 20% & 10% available 
NPT 
BPR -2SoC +8SoC 16V - 63V iL <.03 CV +41'a ±20O/. 
BTT 
CXR -40°C +8SoC 3.SV-4SOV k < .OOS y'CViL in ma -10 +100%~SOV<-10 +7S% 
CXT -10 +7S% <SOV<-10 +SO% 

CXR -40°C +8SoC 3.SV -450V iL <;OOSv'CViL inma 
CXT 6V-4SOV 

-10 +100% <50V <-10 +7S% 
-10 +7S% <7SV <-10 +SO% 

-10 +7So/0 <7SV<-10 +SO% 

25VAC ±20% 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

WORLD WIDE 

ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane 
Syosset, NY 11791 

(516) 822-9601 
Easyl:.ink TWX 503242 / Fax 516 822 9612 

For manufacturers' sales offices, see yellow. pages EEM 1985 



1500 CAPACITORS 1500 

ISL PRODUCTS Dept. EM, 235-P Robbins Lane, Syosset, NY 11791 

INTERNATIONAL LTD. (516) 822-9601 ! TWX 510-221-2109 ! ISL-SYST 
EasyLink 503242! Fax 516 822 9612 

CAPACITORS / SILICON DIODES / CARBON FILM RESISTORS / LEOS / POTENTIOMETERS / 
TRANSFORMERS ADAPTORS AND POWER SUPPLIES 

Ceramic Discs Feed Thru Dipped Tantalum Monolythic 

11 +1 m H 

n r- Pf= ~E _~2~1;,~:ft ~ ,r~.~mu • m n. (1.5 max.) 
(15 min.) .029 

.118 ±.040~ (0.59) 
"& (3±1) 

TRAPEZOIDAL CAPACITORS SOOV/T7IT12 
DISC CAPACITORS HIGH VOLTAGE TYPES/KV1 REDUCED TITANATE DISC/KR1 
From 1 kV to 8 kV-EIA Types (Y5P/25P) (Y5U/25U) .001 mFd to .18 mFd 50V for bypass application 

SAFETY TYPE DISC CAPACITORS/KZ SUBMINIATURE DISC CAPACITORS SOOV/K1 
For AC Applications All TC's starting at 4mm 

P100 ................................ N56000 
MONOLITHIC CAPACITORS TO 200V HIK Y5P ................................ Z5V 
NPO X7R Z5U 

FEED·THROUGH CAPACITORS SOOV 
3 & 4mm With and Without Pin 

FOIL CAPACITORS 

1511 R 2710 I 1012 tJ 1011 tJ 1010 t! MPE104 R Molded Molded Wrap Oval Axial Epoxy and Fill Radial Axial Round DIP 
Radial 

KEU KCU KNU 
Capacitor KSC KFU KKU KLI·1511 Metallized Metallized Metallized 

Type' Polystyrene Polyester Polyearbonate Polypropylene Polyester Polyearbonate Polypropylene 
Cap Range 33 pI to ,82 /LI .001 to 1 ILl 470 pI to.1 /Lf .0022 to.1 /LI .01 /LI to 10 ILl .01 to 10 /LI .002 to 1.8 /LI 
Avail. Tol. ±% 10,5,2.5 20,10,5 20,10,5 20,10,5 20,10,5 20,10,5 20,10,5 
VDC 63V to 1000V 100101000 160,400 630,1000,1500 100101000 100 to 630 400 to 1500 
ACVrms .4 x Rated DC 63 to 250 100,200 300,350,400 63 to 250 63 to 220 =.4 VDC 
Pdn Test Voltage 3 x Rated 2 x Rated 2 x Raled 2 x Rated 1.6 x Raled 1.6 x Raled 1.6V Raled 
Dielectric Loss <2 x 10-4 Tan <'l s60 x 10-' Tan<'l s10~' Tan <'l @10kHz Tan <'l s10-' Tan <'l 50 x 10-' <25 x 10-4 

@1 kHz.20°C <5 x 10-4 s5 X 10-4 Cn <1 ILl -C >/,11 
Cn <:10 /Lf <Cn Tan <'l 80 x 10-' 

Cn >1 /LI 
Insulation Res. Ri 2':10-' Meg Ri S 30,000 Meg Ri 2':30,000 Ri 2':30,000 Ri S3750 Meg Ri s3750 Meg 2':20,000 Meg 

CnS.1/LI Cn S.33 ILl Meg Meg Cns .33/LI Cn .S33,uf C S.33,u1 
RiCn 2':10-4 Sec Ri Cn= 1 0,000 Sec Ri Cn >1250 Ri Cn >1250 Ri x Cn >6000 Sec 

Cn >.1 ,ul Cn >.33/1.1 Cn > ,33,uf Cn > .33 /Lf C>.33 
Operating °C 
Temp. Range 

-4010 +70 -4010 +100 -4010 +100 -4010 +85 -4010 +85 -4010 +85 -2510 +85 

Temp. -(125 ±60) x = 10·4/ OC Less Ihan -200 x 1O-,/oC =10-4/ OC Less Ihan -200 x 10-'/oC 
Coefficient 10-'/oC 5 x10-'/oC 5 x 10"/oC 
Pulse Loading 1000V/ ,usec 1000 v/ ,usec 1000V/ ,usec 750V/ ,usec 1.510 24V / ,usec' 1.510 24V / ,usec' 4 10 125V / /Lsect 
Inductance at 10 nH/Cm 20 nH 15 nH 10 nH 20nH 20 nH 20 nH 
Term Length Length of cap 
6MM . 

• Varies with Case Size and Voltage Rating. t Depending on Value and Voltage Rating'. 

<GD ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane 

MANUFACTURERS OF QUALITY 
Syosset, NY 11791 

(516) 822-9601 
ELECTRONIC COMPONENTS WORLD WIDE EasyLink TWX 503242! Fax 516 822 9612 

SEE OUR PAGE ON DIODES & BRIDGES SECTION 4800 PAGE A'2075 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1095 



1500 CAPACITORS 1500 

ITT Components 
A Unit of ITT Corporation 

Aluminum Electrolytic 
Capacitors 

Miniature Radial 
Miniature Axial 

ORDERING INFORMATION: 
SM 3.3 M 50 S 

Series Designation T T J 
(SM·Subminiature Radial) , 

Nominal Capacitance (Micro Farads) 

Tolerance Designation (as specified) " 

Rated Voltage (DC) ------------~--' 
lead Style Designation ________ ~ _____ ---l 

(AX·Miniature Axial) (CE04-W·Miniature Radial) 
(SSM·Super Subminiature) 

NOTE: For tape and reel packaging, use a T lor the lead style designation. 
, Available lor case diameters through ,315 (8.00). 

For epoxy end sealing, use an E next to the lead style' designation. Avail· 
able lor case diameters through .709 (18.00)' 

Standard Capacitance Range 
(Case Diameters and Lengths in mm) 

IX 6.3 10 16 25 
ILl 

0.1 

0.22 

0.33 

0.47 

1 

2.2 

3.3 

4.7 

10 

22 5x11 

33 5x11 6.3x11 

47 5x11 6,3x11 6,3x11 

100 6,3x11 8xl1.5 8xl1.5 

220 8xl1.5 lOx12,5 lOx16 

330 10x12,5 10x16 10x20 

470 10x12,5 10x16 10x20 13x20 

1000 10x20 13x20 13x20 13x25 

2200 13x25 16x20 16x25 16x35,5 

3300 16x25 16x31.5 16x35.5 18x40 

4700 ' 16x31.5 16x35,5 18x35,5 

10000 18x40 

35 50 63 100 

5x11 

5x11 

5x11 

5x11 

5xl~ 

5x11 

5x11 

5x11 6,3x11 

5x11 6.3x11 8x11,5 

6,3x11 6.3x11 8x11,5 lOx12,5 

6,3x11 8xl1.5 8x11,5 10x16 

8x11,5 8xl1.5 10x12,5 10x20 

10x12,5 10x16 lOx20 13x20 

lOx20 13x20 13x20 16x25 

13x20 13x20 13x25 16x31.5 

13x25 16x25 16x25 18x35,5 

16x25 16x31.5 18x35,5 

18x35,5 

Case Sizes and Dimensions: All dimensions shown in inches (millimeters) 

SM Series 

- ,866 + ,197 
(22,00 + 5,00) r 
,_____ 1 
LdDia, 

Safety 
valve7 -e' -+-~, 

~ I 

J- '~L 
D'Dia, ' 

0 ,197(5,00) 1,248(6,30) 1·315(8,00) .394(10,00) 1.512(13,00) ,630(16,00) 1 ,709(18.00) 

A ,079(2,00) 1 ,099(2,50) 1,140(3,50) 

d .020(0.50) 

0' ~ [0 + .020(0.50)] Max, 
L' ~ [L +,039(1.00)] Max, at 0 :::; .315(8.nO) 
L' ~ [L + ,079(2,00)] Max, at 0 :2: ,394(10.00) 

.197(5,00) ,295(7,50) 

,024(0.60) ,026(0,65) 1 .032(0.80) 

PERFORMANCE SPECIFICATIONS: 
Operating Temperature Range: -40°C to +85°C ("-40°F to +185°F) 

leakage Current: less than 3"a + .01 CV (measured after 3 minutes of 
applied voltage). 
C = Nominal capacitance ("fl 
V = Rated voltage 

Capacitance Tolerance: ±20% (M) or 10% (K) 
(measured at 20°C (68°F), 120Hz) , 

Dissipation Factor: (measured at 20°C (68°F), 120Hz) 
Rated Voltage 6.3 1 10 1 16 1 25 1 35 1 50 tll 100 

• 0,1,L1 to 1000/L1 0,24 1 0,20 1 0.17 1 0.15 1 0,12 1 0.10 

1000/LI to 10,000",1 Values above plus 0.02 for each roOO/L1 

Impedance Ratio at Low Temperature: '120Hz 
Rated Voltage 6.3 10 16 25 35 50 to 100 

Z -25°C (-13°FlIZ @ 
200 e (68°F) 4 3 2 2 2 

Z -40°C (-400 FlIZ @ 
20°C (68°F) 8 6 4 4 4 

Surge Voltage: 
oe Rated Voltage 

Surge Voltage 

Load Life: 1000 ±12 hrs @ + 85°C (+ 185°f) and rated voltage. 
Leakage Current: Within values specified above 
Dissipation Factor: With ±150% of specified value 

Shelf Life: 1000 hrs. @ +85°C (+185°f), No voltage applied 
leakage Current: Within ±200% of values specified above 
Dissipation Factor: Within ± 150% of specified value 
Capacitance Change Max.: ±20% from initial value 

AX Series 

D d 

.248 -: .315 (6.30 ..:, 8,00) .024 (0,60) 

,394 - .512 (10.00 - 13,00) .024 (0.60) 

.630 - ,870 (16,00 - 22.00) ,032 (0.80) 

;984 (25,00) .039 (1.00) 

0' ~ [0 + .020(0,50)] Max, 
L' = IL + .039(1.00)] Max, at D :::; ,315(8,00) 
L' = It +.079(2,00)] Max, at D :2: .394(10.00) 

Insulating 
Sleeve 

e 

f 

1.500 (38,00) 

1.500 (38,00) 

1.500 (38,00) 

1.500 (38,00) 

2 

4 
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1500 CAPACITORS 1500 

ITT Components 
A Unit of In Corporation 

Epoxy Dipped Solid 
Tantalum Capacitors 

TAP 

• Extremely Low Leakage Current • Rugged Construction 
• High Surge Capability • Reliability-Long Term Stability 
• Small Size • Outstanding Performance Over Wide Frequency Range 
• High Component Density • Wide Temperature Range 

Catalog Ordering Information 

TAP iF 'T2h·2. ___ T~=====T ... 5=-:::. __ =-:::._-== __ ==_ ;;;~:~PKlficatlons 
. M ±20%, K ±10% 

Capacity in p.F 
1--____________ Lead Execution 

Packed in the following quantities: 
Case Size Quantity (units per bag) 

1-8 500 
9-12 100 

13-15 50 
1-5 1500 pes/reel 
6-8 1000 pcs/reel 

S = 0.100" Lead Spacing 
C = 0.200" with Shoulder 
D = 0.125" Lead Spacing 
B = 0.250" Lead Spacing 
F = Lock-In Leads 0.200" 

Spacing 
Y = Special 
E = Tape and Reel 

Ratings 
CapaCitance: 0.1 to 330 p.F (values up to 680 p.F available 
on request) 
Tolerance Range: ±20% (±10%) 
Voltage: 3 to 50 volts 
Temperature Range: Continuous operation between 
- 55°C to + 85°C 

Standard Ratings 'Insert Lead Execution Letter & Tolerance Letter in the 2nd and 4th space to complete Ordering Code . 

3 Volts - DC; 3.9 Volts - DC Surge @ 85°C 

TAP_I0_3 10 1 1 3 9.5 
TAP_15_3. 15 2 2 2 8.5 
TAP_22_3 22 3 2 1.5 5 
TAP_33~ 33 4 3 0.8 3.5 
TAP 47 3 47 5 4 0.6 2 
TAP_68~ 68 6 5 0.5 2 
TAP_l00_3 100 7 10 0.5 1.5 
TAP_150_3 150 9 10 0.4 0.9 
TAP~20_3 220 9 15 0.4 0.9 
TAP 330 3 330 11 20 0.3 0.7 

6 3 Volts - DC' 8 Volts - DC Surge @ 85°C , 
TAP _4.7_6.3 4.7 1 1 5.6 19 
TAP _6.8_6.3 6.8 2 1 4 1.0 
TAP_I0_6.3 10 3 2 3 9.5 
TAP_15_6.3 15 4 2 2.3 6.8 
TAP 22 6.3 22 5 2 1.5 4 
TAP_33_6.3 33 6 3 0.8 3.5 
TAP_47_6.3 47 7 4 0.6 2 
TAP_68_6.3 68 8 5 0.5 2 
TAP _100_6.3 100 9 10 0.5 1.5 
TAP 150 6.3 150 11 10 0.4 0.9 
TAP _220_6.3 220 12 15 0.4 0.9 
TAP 330_6.3 330 14 20 0.3 0.7 

10 Volts - DC; 13 Volts - DC Surge @ 85°C 

TAP_3.3_10 3.3 1 1 
TAP_4.7_10 4.7 2 1 

m:~o~l~ 6.8 3 2 
10 4 2 

.TAP· 15 10 15 5 2 
TAP_22_10 22 6 3 
TAP_33_10 33 7 5 
TAP_47_10 47 8 5 
TAP_68_10 68 9 10 
TAP 100 10 100 11 15 
TAP_150_10 150 13 20 
TAP 220 10 220 14 20 

Outline Dimensions (Maximum) 

Case Size 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Dlameter-D 
Inches 
0.157 
0.177 
0.196 
0.196 
0.216 
0.236 
0.255 
0.334 
0.374 
0.374 
0.393 
0.413 
0.413 
0.433 
0.4~3 

TAP-S Standard Case Size 1-B 
TAP-B Standard Case Size 1-15 
TAP-F Standard Case Size 1-15 

8 
5 
3 
2.4 
1.8 
1 
0.8 
0.6 
0.5 
0.4 
0.4 
0.3 

22 
12 

9.5 
7 
4.5 
3.5 
2.2 
2.2 
1.8 
1 
0.9 
0.8 

LenRth-L 
InChes 
0.275 
0.275 
0.314 
0.334 
0.354 
0.374 
0.393 
0.452 
0.531 
0.551 
0.551 
0.591 
0.630 
0.650 
0.669 

8 

8 
10 
10 
10 
10 

6 
6 
8 
8 
8 
8 
8 
8 

10 
10 
10 
10 

6 
6 
6 
8 
8 
8 
8 
8 
8 

10 
10 
10 

.------;----~--~~~-------;M~U-, 

Diss 
Fac 
% 

15(16)t Volts - DC; 20 Volts - DC Surge @ 85°C 35 Volts - DC; 46 Volts - DC Surge @ 85"C 

TAP~.2_15 2.2 1 1 10 25 
TAP_3.3_16 3.3 2 1 6.5 13.5 
TAP_4.7_16 4.7 3 2 5.8 12.8 

f~Ho81~6 6.8 4 2 5 12 
10 5 2 2.5 5 

TAP_15_16 15 6 3 1.5 4 

g~:~:l~ 22 7 5 1 2.5 
33 8 5 0.8 2.2 

TAP_47_16 47 10 10 0.6 1.5 
TAP 68 16 68 11 10 0.5 1.1 

TAP_loo_16 100 13 15 0.4 0.9 
TAP 150 16 IS!) 15 20 0.3 0.8 

20 Volts - DC; 26 Volts - DC Surge @ 85°C 

TAP_15_20 15 7 4 1.7 3.5 
TAP _22.-20 22 7 5 1.2 2.5 
TAP_33_20 33 9 10 0.8 2 
TAP_47_20 47 11 15 0.7 1.4 
TAP 68_20 68 12 15 0.6 1.1 

TAP lOO~O 100 14 20 0.5 1.1 

25 Volts - DC; 32 Volts - DC Surge @ 85°C 

TAP_1.5_25 
TAP_2.2_25 
TAP_3.3_25 
TAP_4.7_25 
TAP 6.8 25 

TAP_I0_25 
TAP_15_25 
TAP_22_25 
TAP_33_25 
TAP_47_25 

TAP_68_25 

TAP-S 

1.5 
2.2 
3.3 
4.7 
6.8 

10 
15 
22 
33 
47 

68 

0.60 
15.24 
~ 

1 1 
2 1 
3 1 
4 2 
5 3 

6 4 
7 5 
'9 10 

10 10 
12 15 

13 15 

r-tJ 0.100 .... 0.030 

12 25 
9 15 
6.5 14.5 
4.5 7.5 
3 5.5 

2.4 4.2 
1.7 2.8 
1.2 2.5 
0.8 1.8 
0.7 1.4 

0.6 1 

6 
6 
6 
6 
8 

TAP_0.l_35 0.1 165 270 
TAP _0.15_35 0.15 110 160 

f~~:g:~~:~~ 0.22 1 1 75 130 4 
0.33 51 85 

TAP _0.47_35 0.47 37 58 

8 

TAP _0.68_35 0.68 1 1 27 40 4 
TAP_1.0_35 1.0 1 1 18 28 4 
TAP _1.5_35 1.5 2 1 13 20 4 
TAP_2.2_35 2.2 3 1 9 13 6 
TAP_3.3_35 3.3 4 2 6 10 6 

10 
10 

TAP_4.L35 4.7 5 2 4 7 6 
TAP_S.8335 6.8 6 3 3 4.5 6 
TAP_I0_ 5 10 7 5 2.5 3.2 8 
TAP_15_35 15 9 5 1.2 2.5 8 
TAP_22_35 22 11 10 1 2 8 

8 

TAP_33_35 33 12 10 0.8 1.6 8 
TAP 47 35 47 14 10 0.6 1.2 8 

50 Volts - DC; 65 Volts - DC Surge @ B50 C 

10 
TAP_0.l_50 0.1 1 1 170 270 

n~=H!=~g 
0.15 1 1 105 160 
0.22 1 1 80 130 4 
0.33 1 1 50 85 

TAP _0.47_50 0.47 2 1 32 55 
4 
6 
6 
6 
6 

TAP ..;0.68_50 0.68 3 1 25 38 4 
TAP _1.0_50 1.0 4 1 16 26 4 
TAP _1.5_50 1.5 5 2 13 18 4 
TAP_2.2_50 2.2 6 2 8 12 6 
TAP 3.3 50 3.3 7 3 6.2 9 6 

TAP_4.7_50 4.7 8 3 3.5 6.5 6 

8 
TAP_6.B_50 6.B 9 4 2.2 4.2 6 
TAP 10 50 10 11 6 1.8 3 8 

t Branded with voltage value In bracket. 

8 For intermediate capacitance and voltage values, ·con
suit your local ITT representative. 

~ 
16.51 

-~ I 

H 0.250±0.050 
6.35±1.27 I I-- 2.54 ±0.76 

0.018 + 0.002 DIA 
0.457 ± 0.051 All dimensions in in~~s 

DIA ~ ( 0.200 .... 0.05 ) 
0.508 5.08 ±1.27 

TAP-C 
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1500 CAPACITORS 1500 

ITT Components 
A Unit of ITT Corporation 

Subminiature Epoxy Molded 
Solid Tantalum Capacitors 

TAR 

• ~xial Leads For Automatic Insertion 
• Subminiature Size For High Component Density 

• Extremely Low Leakage Current 
• High Surge Capability 

• Rugged Precision Molded Construction • Reliability·Long Term Stability •• j,," • •• ~. ( 

• Polarity Positively Identified By Tapered Nose • Outstanding Performance Over Wide Temperature Range 

Catalog Ordering Information 

TAR A 1.0 

r 
35 General Specifications 

Lvoltage 

Tolerance 
M ±20%, K ±10%, 
J ±5% 

1-_________ Capacity in p,F 

1-----,------------, Case Size 

Standard Packaging is Tape and Reel 
Case A 3000 pes/reel 
Case B 2000 pes/reel 
Case C 1000 pes/reel 

Standard Ratings # Insert Tolerance Letter in the space to complete Ordering Code. 

Code # 

6.3 Volts - DC; 8 volts - DC Surge @ 85°C 

TARA8.2_6.3 8.2 A 1 6 
TARA1L6.3 10.0 A 1 6 
TARA1~6.3 12.0 A 1 6 
TARB22_B.3 22.0 B 1 6 
TARB27_6.3 27.0 B 2 6 

TARB33_6.3 33.0 B 2 6 
TARC56_6.3 56.0 C 4 6 
TARC68_6.3 68.0 C 4 6 

10 Volts - DC; 13 volts - DC Surge @ 85°C 

TARA4.7_10 4.7 A 1 6 
·TARA5.L10 5.6 A 1 6 
TARA6.8_10 B.8 A 1 6 
TARA8.~10 8.2 A 1 6 
TAR818_10 18.0 B 1 6 

TAR822_10 22.0, B 2 6 
TARC39_10 39.0 C 4 6 
TARC47 10 47.0 C 4 6 

16 Volts - DC; 20 Volts - DC Surge @ 85°C 

TARA3.3_16 3.3 A 1 6 
TARA3.LI6 3.9 A 1 6 
TARA4.L16 4.7 A 1 6 
TARB12_16 12.0 B 2 6 
TAR815 16 15.0 8 2 6 

TARC27_16 27.0 C ·4 6 
TARC33_16 33.0 C 4 6 

2D Volts - DC; 26 Volts - DC Surge @85°C 

TARA2.7_20 2.7 A 1 6 
TARA3.L20 3.3 . A 1 6 
TARA3.9_20 3.9 A 1 6 
TARB8.~20 8.2 B 2 6 
TARB10_20 10.0 B 2 6 

TARC18JO 18.0 C 4 6 
TARC22 20 22.0 C 4 6 

\ 

Outline Dimensions 
Lead Wire 

Dlameter-D Length-L Diameter-W 
inches inches inchas 

Casa Size +0.010 +0.010 +.0.002 
A 0.10 0.29 0.02 
B 0.17 0.34 0.02 
C 0.19 0.53 0.02 

Ratings 
Capacitance: 0.1 to 68 p,F "-"."-~.~.~."".-.~ 
Tolerance Rangl: ±20%, ±10%, ±5% ".--,-.-.-,_~.-.'-" 
Voltage: 6.3 to 35 volts DC 
Temperature Range: Continuous operation 
between -55°C to +85°C 
Impedance @ 100 kHz: 

% Change 

Code # 

Impedance maximum 
< 06.8 p,F - 26 ohms 
~ 0.68 p,F = 10 ohms 

5 ohms 

8 +12 

25 Volts - DC, , 33 Volts - DC Surge @ 85°C 

TARA1.5_25 1.5 A 

!iiiH=ii 
1.8 A 
2.2 A 
2.7 A 
3.3 A 

mIU~I; 
3.9 B 
4.7 B 
5.6 B 
6.8 B 
8.2 B 

TARC10J5 10.0 B 
TARC1~25 12.0 C 
TARC15 25 15.0 

35 Volts - DC, , 46 Volts - DC Surge @ 85°C 

TARAO.C35 0.1 
TARO.1~35 0.12 

lmgJi:i~ 
0.15 A 
0.18 
0.22 

lr~:~~:jg 0.27 
0.33 

fi~H!:!! 
0.39 A 
0.47 
0.56 

!~iH~!I~ 
0.68 A 
0.82 A 
1.0 A 
1.2 A 
1.5 A 

iHi;~I~11 
1.8 
2.2 
2.7 B 
3.3 
3.9 

!mu=iI 
4.7 B 
5.6 C 
6.8 C 
8.2 C 

TARC1035 10.0 C 

Capacitance Change With 
Temperature: The change in 
capacitance from +25°C to 
a given temperature. 

1 6 

1 
1 
2 6 
2 
3 

3 
4 6 
4 

1 6 

1 6 

1 6 

1 
1 
1 6 
1 
2 

2 
3 
3 6 
4 
4 

All capacitors are ,supplied In the highest voltage available at a given capaci
tance value and case size. 

BOLDFACE Items shown are preferred value (E6 range) readily available for 
delivery. 

¥ c!~-""--I '=-~~ 
All dimensions in '''::,';::8 
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1500 CAPACITORS 1500 

ITT Components 
A Unit of ITT Corporation 

Aluminum Electrolytic 
Capacitors 

PC Mount 
Power Filtering 

ORDERING INFORMATION 
FHW 470 M 200 

(FHW - low Profile) 
Series Designation , _________ T..,.J, T 
Nominal Capacitance (Micro Farads)------..,.J 

Tolerance Designation (as specified)'-----------I 

Rated Voltage (DC) 
(FTW - small diameter) 

Standard Capacitance Range: FHW Series 
(Case Diameters and Lengths in mm) 

I'A 16 25 35 50 63 80 100 160 180 

100 

220 25x25 30x25 

330 3OX25 30x30 

470 3Ox30 35x3O 

6lio 35x30 4Ox30 

1000 25x2! 25x25 30x25 30x30 4Ox30 4Ox4O 

2200 25x2S 30x2S 30x30 30x3( '40x30 

3300 25x25 30x25 30x30 35x30 40x30 51x40 

4700 25x25 30x25 30x30 35x30 4Ox3O 51x40 51x4O 

6800 30x25 30x30 35x3O 40x40 51x40 51x4O 63.5x40 

10000 30x30 ,35x3O 4Ox4O 5lx4O 63.5x4O 63.Sx4O 63.Sx4O 

5000 35x30 4Ox4O 51x40 63.5x4O 63.5x4O 63.5x50 

2000 4Ox4O 5lx40 63.5x4O 63.5x50 

Standard Capacitance Range: FTW Series 
(Case Diameters and Length in mm) 

I~ 16 25 35 50 63 

220 

330 

470 22.4x2S 

680 22.4x30 

1000 22.4x25 22.4x25 22.4x30 

2200 ~2.4x2S 22.4x3O 22.4x4O 2Sx4O 

3308 1z2.4x25 22.4x3O 22.4x4O 2Sx4O 25xSO 

4700 122.4X30 22.4x4O 2Sx4O 25x50 3OxSO 

6800 2.4x4O 25x4O 2SxSO 3Ox50 

10000 25x4O 25x50 30xSO 

15000 30x50 30x50 

80 

22.4x30 

22.4x4O 

22.4x40 

2SXSO 

30xSO 

Vent 

100 160 180 

2Sx4O 

2Sx40 2Sx4O 

22.4X30 25x50 2Sx50 

22.4x4O 30xSO 3oxSOI 

25x4O 

30x50 

PCB 
Patterns 

.984 .... 1.378 
(25~36) 

Diameters 

2- .078 ~.004 
.394(10) "~(2.0 ± 0.1) V ./ 01a. 

< 
1.575(40) 
Diameter 

'O~7.(2)Di~(-) 

30' .~, 30' 

60 0 60-

.886 :1:.008 .886 (22.5~ 
(22.5 ±O.2) 

Oia. 

200 

25x25 

3Ox25 

30x3O 

35x30 

35x4O 

Slx40 

200 

2Sx4O 

2SXSO 

3'(lXSO 

250 

25x25 

30x30 

35x30 

4Ox30 

4Ox4O 

250 

2SxSO 

3OxSO 

PERFORMANCE SPECIFICATIONS: 
Operating Temperature Range: -40°C to +85°C (-40°F to +185°F) 
Leakage Current: 0.02 CV or 2 mA whichever is less 

(measured after 3 minutes of rated voltage) 
C = Nominal Capacitance 
V = Rated Voltage 

Capacitance Tolerance: ±20% (M) 
(measured at 200C (68°F), 120 Hz) 

Dissipation Factor: (measured at 200C (68°F), 120 Hz) 

FHW Series· 
Rated Voltage 16 25 35 50 63-100 

Up to 2200/LF - - 0.13 0.10 0.08 

3300/LF to 6800/LF 0.20 0.18 0.15 0.13 0.15 

10,OOO/LF 0.25 0.20 0.18 0.18 0.18 

15,OOO/LF to 22,OOO/LF 0.30 0.25 0.20 0.20 0.20 

FTW Series: 
Rated Voltage 16·25 36-63 80-100 

Up to 2200/LF 0.20 0.18 0.15 

3300¢ to 68OO/LF 0.25 0.20 0.20 

10,OOO/LF to 15,OOO/LF 0.35 0.30 -
Impedance Ratio at Low Temperature: 120 Hz 

wv 

160-250 

0.10 

-
-
-

180-250 

0.10 

-
-

Ratio Z 16 25-35 50-100 160·250 

Z@-25°C(-68°F)/Z@+200 C(+68<'F) 3 2 1.5 

Z@ -40oC (-400 F)/Z@ +20oC (+68°F) 12 4 3 

Load Life: 1000 hrs @ +85°C !l85°F), rated voltage 
Capacitance Change Max.: Within ±20% of initial value 
leakage Current: Within specified value 
Dissipation Factor: Within ±150% of specified value 

Shelf Life: 1000 hrs @ + 85°C (+ 185°F), no voltage applied 
Capacitance Change Max.: Within ±20% of initial value 
leakage Current: Within ±200% of specified value 
Dissipation Factor: Within :±;150% of specified value 

2.088 ..... 2.500 
(51 "'63.5) 
Dlametel'8 

.15(3.8) 

.590(15) 

2 

8 
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1500 CAPACITORS 1500 

ITT Components 
A Unit of ITT Corporation 

FHRAluminum 
Electrolytic Capacitors 

Low ESR, 
High Ripple, 
PCB Mounting 

ORDERING. INFORMATION 

Series Designation If T470 

(FHR Low Profile PC Mount) 
Nominal Capacitance (Micro Faradsl------.... 

200 

Tolerance Designation (As Specified) --------..&. 
Rated Voltage (DC) __ _....------......;.-"----..J 

Standard Item of FHR Series 
(Case Diameters and Lengths in mm) 
'\WV 180 200 250 

~ 25 30 35 25 30 35 25 30 35 

1to 25x25 25x25 25x3O 30x25 

220 25x30 30x25 25x35 3Ox25 25x4O 3Ox3O 

330 25x35 3Ox3O 30x35 25x50 3Ox4O 35x30 

390 25x40 25x50 3Ox4O 35x3O 35x35 

470 25x50 30x35 35x3O 3Ox4O 35x3O 30150 35x4O 

510 3Ox4O 30x50 35x35 

1/80 30x50 35x35 35x40 35150 

820 35x40 35x50 

1000 35x50 35150 

Ripple Current Max. 
[In mA rms, 85°C (185°F) 120 Hz] 
,\wv 180 200 2110 

1;\ Cap 
(P) 

25 30 35 25 30 35 25 30 35 

150 1000 1230 1300 1330 

220 1570 1610 1610 1610 1750 1700 

330 2000' 2080 2200 2300 2300 2250 

390 2300 2500 2450 2500 2600 

470 2750 2600 2670 2730 2800 2940 2980 

560 2980 3210 3060 

8.0 2500 3370 3600 3800 

820 3950 4150 

1000 4200 4500 

Impedance Ratio at Low Temperature: 120 Hz 
,Compartment Z ~ wv 180 200 250 

Z ~ -25°C '(-13°W 
Z +200 C (+68° 2 2 2 

Z ~ -40°C !-4OOW 
Z +200 C +85° 8 8 8 

MECHANICAL SPECIFICATIONS 
Lead Solderability: Meets the requirements of MIL-STD·202, Method 208. 
Marking: Consists of series type, nominal capacitance, rated voltage, 

temperature range, anode and! or cathode identification, vendor identifi· 
cation. 

Recommended Cleaning Solvents: Methanol, Isopropanol, ethanol, isobu
tanol, petroleum ether, propanol and! or commercial detergents. Halo
genated hydrocarbon cleaning agents such as freon (MF, TF, or TC1, 
trichloroethylene trichloroethane, or' methylchloride are not recom· 
mended as they may damage the capacitor. 

PERFORMANCE SPECIFICATIONS 
Operating Temperature Range: -40°C to +85°C (-40°F to + 185°f) 

Leakage Current: I = 0.02 CV or 2 mA maximum whichever is less (mea· 
sured 3 minutes after application of rated voltage.) 
I = Leakage current (,uA) 
C = Nominal capacitance (.ufl 
V = Rated voltage M 

caeacltance Tolerance: ±20% (M) 
measured at 20°C (68°Fl, 120 Hz] 

DIssipation Factor: 0.1 Max. [measured at 20°C (68°~, 120 Hz] 

PERMISSIBLE RMS RIPPLE CURRENT 
Where the·HR series capacitors are operated at a temperature other 
than + 85°C, the ripple current may be increased by the following 
'factor. 

Maximum RMS Ripple Current (120 Hz) 

1 7.: 1 :~: 1 ' :~~~ 8::c.1 l~~C 
Where the FHR series capacitors are operated at frequencies other than 
120 Hz, the ripple current may be increased by the following factor. 

Maximum RMS Ripple Current (85°Cl 
Rated Voltage (V DC) 50 Hz 120 Hz 300 Hz 1 KHz 10KHz 50KHz 

160·200 0.75 1.00 1.18 1.30 1.45 1.50 

1.36 0.84 LOO 1.15 1.20 1.30 1.35 

Surge Voltage: 
DC Rated Voltage 

Surge Voltage 

Load Life: 1000 hrs @ +85°C (+ 185°f) and rated voltage, applied 
ripple current .' 
Capacitance Change Max.: Within ±20% of initial value 
Leakage Current: Within specified value 
Dissipation Factor: Within 200% of specified value 

Shelf Life: 1000 hrs @ + 85°C (+ 185°f) No voltage applied 
Leakage Current: Within ±200% of specified value 
Dissipation Factor: Within ±200% of specified value 
Capacitance: Within ±20% of initial values 

Case Sizes and Dimensions: 

1 \: B_ottom •• Shee.t(.PVC) ~ Sleeve(PVC) 

T-
. D Dia, 

L 'L O~L~ 
L+ 2 \lax 

, D+l Max -.j 6±1 

M ven
! 

10±02~~Y 
'--PCB 

Patterns 

~V2-2.±O,' 

'-,0±0" 

In COMPONENTS • 1201 E. McFadden Avenue .' Santa Ana, California 92705 • Phone: (7141 836·0351 • TWX: 910·595·1744· Telex: 69·1389 

, A·1100 For manufacturers' sales offices, see yellow pages EEM 1985 



-

1500 

ITT Components 
A U nit of ITT Corporation 

Standard Items of RND Series 
(Radia Lead Typel 

c~ 10 
OA7 
1.0 
2.2 
3.3 
~7 

10 

18 

22 5 x 11 6.3 x 11 
33 6.3 x 11 6.3 x 11 
47 6.3 x 11 

100 8 x 11.5 
, 220 10 x 16 

330 10 x 20 
470 13 x 20 

1000 16 x 25 
, 

Ripple Current Maximum 
[In mA rms 85°C 1185°A 120 Hz] 

c~ 10 
0.47 
1.0 
2.2 
3.3 
4.7 

10 
22 62 
33 82 
47 105 

100 165 
220 270 
330 340 
470 440 

1000 700 

Standard Items of TND Series 
!AXial Lead Typel 

~ 16 
0.47 
1.0 
2.2 
3.3 
4.7 

10 
22 
33 8 x 20 
47 10 x 25' 

100 10 x 31.5 
220 13 x 31.5 

8 X 11.5 
10 x 12.5 
10 x 20 
13 x 20 
13 x 25 
16 x 25 

,. 

75 
100 
125 
200 
340 
430 
550 
900 

CAPACITORS 1500 

RNO, TNO Aluminum 
Electrolytic Capacitors 

Bi-Polar Miniature 
(RND: Radial Leads, 
TND: Axial Leads) 

25 50 
5 x 11 
5 x 11 
5 x 11 
5 x 11 

5 x 11 6.3 x 11 
5 x 11 8 x 11.5 

6.3 x 11 10 x 12.5 
8 x 11.5 10 x 16 

10 x 12.5 10 x20 
10 x 16 13x20 
13 x20 

25 50 
10 
16 
26 
33 

27 42 
50 70 
90 120 

115 160 
150 200 
260 340 
420 

25 50 
6.3 x 20 
6.3 x 20 
6.3 x 20 
6.3 x 20 

6.3 x 20 8x20 
8x20 8 x 20 
8 x 20 10 x 31.5 

10 x 20 10 x 31.5 
10 x 25 13 x 31.5 
13 x 31.5 16 x 31.5 
16 x 31.5 

ORDERING INFORMATION RND 50Y 

Series Designation __________ T-I 
(RND Bi-Polar Radial Typel 
ITND Bi-Polar Axial Typel 

Rated Voltage (DCl--------------' 
Nominal Capacitance (Micro Faradsl 

PERFORMANCE SPECIFICATIONS 

J 
Operating Temperature Range: -40°C to +85°C (-40°F to + 185°f) 
Leakage Current: I = 0.03 CV +3 /LA minimum (measured 3 minutes after 

application of rated voltage) 
I = Leakage current (pA) V = Rated voltage M 
C = Nominal capacitance C,u.A 

Capacitance Tolerance: ±20% 1M) [measured at 20°C (s8°A, 120 Hz] 
Dissipation Factor: [measured at 20°C (68°Fl, 120 Hz] 

Rated Voltage 
0.47 p.F to 1000 p.F 

Impedance Ratio at Low Temperature· 120 Hz 
wv 

Comparison Z 10 16 25 50 
Z@ -250C (-13°F)1 
Z@ +20oC (+68°F) 3 2 2 2 
Z @ 40°C ( 40°F)1 
Z @ +20oC (+68°F) 8 6 4 3 

Surge Voltage: 
DC Rated Voltage 50 
Surge Voltage 63 

Load Life: Rated voltage is applied at 85°C 250 hrs. and then rated voltage 
is applied at 85°C 250 hrs. after polarity inverts, and then return 
to 20°C 
Leakage Current: Within values specified above 
Dissipation Factor: Within 200% of specified value 
Capacitance: Within 20% of initial values 

Shelf Life: 500 hrs@ +85°C (+18!i°F) No voltage applied 
Leakage Current: Within ±200% of values specified above 
Dissipation Factor: Within ±150% of specified values 
Capacitance Change Max.: Within ±20% from initial value 

Case Sizes and Dimensions: * RND Series STANDARD LEAD SME 

330 13 x 31.5 16 x40 
470 16 x 31.5 

Ripple Current Maximum 

;:;" "':~'"' ~'" _ r; "";;J. 
D' DiaE-=tff;fd Dia,_ J MO,5 -wi 
Lt_~~ :I;,.,"~ .. d::.,(,b,." 

[In mA rms 85°C 1185°A 120 Hz] D 5.0 6.3 8.0 10.0 13.0 16.0 

~ 16 25 50 
A 2.0 2.5 3.5 5.0 I 7.5 I 
d 0.5 0.6 0.65 I 

0.47 10 - D +0.5 Max. L - L+1.0 Max. at D :58.0 L L +2.0 Max. at D ~10.0 
1.0 16 
2.2 26 
3.3 33 
4.7 27 42 

10 50 70 
22 90 120 
33 100 115 160 
47 125 150 200 

100 200 260 340 
220 340 420 
330 430 
470 550 

• TNO Series r-= L __ 
STANDARD ~lnSulating Sleeve 
LEAD STYLE - ...t!. 

d Dia'l 
- - - -H{=:=::~::::=:-~ 

L-!L±5 -i-=- L~- .14 I±~J 
I ; I 6.~~O I 10.0-13.0 

D - D +0.5 Max. 

ITT COMPONENTS. • 1201 E. McFadden Avenue • • TWX: 910-595-1744' Telex: 69-1389 
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1500 CAPACITORS 1500 

Vacuum Capacitors 
Jennings offers the broadest available line of high voltage ca
pacitors for radio frequency applications. Units are available 
in glass and ceramic envelopes with working voltage ratings 
of 2 kv to 36 kv, at capacitance values to 5000 pfd, with cur
rent ranges tp 420 Amps RMS (air-cooled) and 1,000 Amps 
RMS (water-cooled), depending upon capacity, frequency, 
and working voltage. The design of Jennings Vacuum and 
Gas capacitors allows a number of electrical, mechariical and 
environmental advantages which include: 
1) HIGH VOLTAGE - The high dielectric strength allows 

maximum voltage levels for a given capacitance rating. 
2) HIGH CURRENT - Extremely low losses occur because 

of tile dielectric, low loss glass and ceramic envelopes, 

VACUUM FIXED CAPACITORS 
Peak Valtag. 

Kilovolts 
RFWorking' 

Tlst60 Hz (peak) TYpe" 

5 3 G JCSl 

15 9 JCSF 

15 9 JCS 

15 9 MCI 

15 9 MMC 

15 9 MMCI 

15 9 C CFDP 

12 7 CFDS 

20 12 G MC 

30 18 MlC 

30 18 C CY 

35 25 ClF1 

30 20 . ClF1 

25 15 CFED 

and heavy copper construction. Jennings capacitors are 
able to handle large currents at high RF frequencies that 
would destroy other types of capacitors. 

3) COMPACT DESIGN - Units are quite small for their 
power handling capabilities. 

4) HIGH Maximum to Minimum CAPACllY RATIO - Capac
ity change ratios are available to 140: 1, making them de
sirable for wide tuning ranges. 

5) SELF-HEALING - The design construction permits mod
erate overloads that would damage other materials. 

6) RUGGED OPERATION - Vacuum capacitors are free 
from internal degradation due to extreme environmental 
conditions. 

Continuous 
RMS Nominal Dimension" 

Capacity Amperes' (Inches) 
pF (Max.) Length Diameter 

1000,1500,2000 75 4.0 2.9 

25,40,50,80,120,150 40 1.7 1.7 
250,400,500 90 4.0 3.1 

SOO,750, 1000 120 4.1 4.1 

1500,2000,5000 220 13.0 9.3 

2000 200 4.9 6.1 

1500,2000 200 3.3 5.6 

1000 95 4.6 3.6 

500,750,1000 150 8.4 5.0 

500, 750, 1000 200 9.3 4.5 

1,2,3,5 12 3.3 0.8 

6,12,25,50,75,100 85 6.5 2.3 

150,200,250 90 6.5 2.6 

500,750,1000 160 3.8 4.6 

35 21 CFFP 2000,2500 400 5.8 8.2 

55 33 G MMHC 450 210 9.3 6.1 

60 36 C CFHD 12,25,50,100,200 145 5.2 3.4 

55 33 CFHP 450 300 5.5 5.6 

50 30 CFHP 1000,2000 425 6.2 8.2 

GAS FIXED CAPACITORS 

Peak Voltage Continuous 
Nominal Dimensions' RMS KiloYolts Capacity Amperes' (Inches) 

Test 60 Hz RF+DC RFWorking Type" pF (Max.) Length Diameter 

20 18 12 C CGF1·1000 1000 215 3.5 4.8 

35 30 21 CGt'2·1000 1000 270 4.0 /6.0 

50 40 25 CGF2-500 500 290 5.5 5.7 

VACUUM CAPACITORS, TRIMMABLE 
Peak Voltage 

Nomillal Dimensions Kilovolts Continuous 
RF Working . Capacity RMS (Inches) 

~-

Test 60 Hz (Peak) Type Range (pF) Amps, Max. Length Diameter 
10 6 CTV3 338-1377 150 5.3 4.5 

(10 models)' 
20 12 CTV1 76-346 125 5.3 4.5 

(5 models)' 
50 35 CTV2 18-137 85 5.3 4.5 

(6 models)' 

• G = Glass; C = Ceramic ~ 
, The maximum RF working voitage that can be applied over the 2·32 MHz frequency range while riot exceeding the RF current rating. 
• RF current rating Is dependent upon capacity, frequency and working voltage. Write for complete applications data. 
1 Dimensions of largest unit in a series . 

. , Number of models required to cover capacity range. 

JENNINGS 
970 McLaughlin Avenue • Department EM • San Jose, CA 95122 • (408) 292-4025 
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1500 CAPACITORS 

Vacuum Variable Capacitors 
Peak voltage Continuous 

Nominal Dimensions' Kilovolts RMS 
RFWorking' Capacity Amperes' (Inches) 

Test 60 Hz (Peak) TYpe· pF (Mill.) Length Diameter 

5 3 G UCSL 4·250, 5·500 35 4.1 2.2 

5 3 USL 5·500 35 5.B 2.4 

5 3 UCSL 5·750,7-1000, 10-1500,20-2000 60 B.3 3.1 

3 2 UCSL 50-3000, 100-5000 55 B.B 4.1 

5 3 C CSV1 5-500 45 5.B 2.4 

5 5 CMV2 6-500 3B 3.6 1.B 

5 5 CMV1 B-650 40 4.3 1.7 
5 3 CVCE 10-750 BO 7.1 3.4 
3 3 CVCJ 7-1000 70 7.6 3.1 

3 3 CMV1 B-1000 40 4.3 1.7 

5 3 CSV1 10-1000 70 5.0 3.1 

5 3 CVCD 10-1500,20-2000,50-3000 100 B.3 4.6 

5 5 CMV2 20-2000 45 5.3 3.8 

5 5 CMV1 25-4000 \ 70 6.5 3.3 

15 9 G UCSB 5-100 40 4.9 2.4 

15 9 UCS 5-200, 10-300, 25-500 60 9.0 3.1 

15 9 UCSXF 12-1000, 15-1200 70 10.0 4.3 

15 9 UCSX 25-700, 25-1000 70 9.B 3.7 -
15 9 VMMC 50-1000, 100-2000 200 15.6 6.1 

12 7 UCSXF 20-1500,50-2300 70 10.0 5.1 

15 9 C CVDP 35-1500, 50-2300 100 9.B 5.6 

15 9 C CVED 100-5000 200 21.3 9.2 

15 9 C CADD 3-30 20 4.1 1.3 

15 9 CSVF 12-500 70 7.9 3.6 
15 9 CVDD 6.5-50, 10-100 65 6.6 2.4 

15 9 CVDD 10-300, 20-500 95 7.5 3.4 

20 12 CVEP 25-500, 50-1000, 100-1500 210 10.2 -7.2 

15 9 CVDD 25-1000 150 B.O 4.6 

- 15 9 CVEP 100-2000 200 10.2 7.2 

L 30 1B CVFA 10-75 I 50 I B.B --L 2.7 --
55 33 CVHP 10-250, 25-450, 30-650 240 11.9 7.2 

40 24 CVFP 15-250,25-450 170 9.6 5.6 

50 30 CWV2 25-450,30-650 (water cooled) 800 17.9 7.6 

40 24 CAV2 35-1000 (air cooled) 425 11.7 7.6 

40 24 CVFP 35-1000 225 11.7 7.2 

50 30 CVHP 60-1000 250 14.5 8.0 

50 30 CWVl 100-1000 (water cooled) 800 21.6 8.6 

50 30 CAV3 40-1000 (air cooled) 500 14.5 B.6 

60 36 CWV1 100-1600 (water cooled) 1000 23.0 12.5 
40- 24 CWV2 100-1600 (water cooled) 790 25.0 8.6 

35 21 CVFP 100-1500, 100-2000 220 14.5 8.2 

GAS VARIABLE CAPACITORS 

Peak Voltage Continuous 
Nominal Dimensions' RMS Kilovolts Amperes' 

Test 60 Hz RFWorking' TYpe· 
Capacity 

pF (Mill.) Length 

5 3 C CHV1 1.5-45 15 

15 9 CHV1 2.5-50 25 

• G = Glass; C = Ceramic 
, RF working voltage is the maximum RF voltage that can be applied to the capacitor over the 2-32 MHz frequency range, 

provided the RF current rating is not exceeded. 
• RF current rating is dependent upon capacity, frequency and working voltage. Write for complete applications data. 
• DimenSions of largest unit ih a series. 

2.9 

6.4 

(Inches) 
Diameter 

0.9 

1.4 

1500 

JENNINGS 
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The "First Word" 
in Ceramic 
Chip Capacitors 

For nearly 15 years Johanson Dielectrics . 
has provided an industry standard in the 
design and manufacture of the finest ceramic 
chip capacitors available. Our products are 
manufactured exclusively in the United States 
incorporating the most advanced manufac
turing techniques known. 

Johanson Dielectrics dedication to quality 
and on time delivery make them the choice of 
circuit designers worldwide. 

JOHANSON 
[Q)~~[L~~~~~~ ...... IIIiIWIIIII' 

2220 Screenland Drive 
Burbank, California 91505 

(818) 848-4465 
TWX 910-498-2735 

Understanding 
Chip Capacitors 

Free 
Catalog 

28 pages, 
call or write 

for your free copy 

1500 

from JOHANSON [Q)D~[lJ~~~D~~ 
Ultra High 
Capacitance 
Chip Capacitors 

Fourteen configurations are 
available in four basic dielec
trics: NPO/COG, BX/X7R, Z5U, 
and Y5V characteristics, to 
meet MIL-C-55681A and EIA 
198B specifications. Capacitors 
feature high volume efficiency 
of capacitance, and are ideal 
for hybrid circuit applications. 

High Voltage 
Chip Capacitors 

Available in either NPO/COG or 
BXlX7R dielectric, these units 
are designed to obtain liigh 
voltage values to 4000 VDCW. 
Typical applications include 
high voltage power supplies . 
and voltage multiplier circuits. 

Multilayer Ceramic 
Chip Capacitors 
on Tape & Reel 

.... 
Ceramic chip capacitors 
designed for automatic 
placement on ceramic sub
strates on printed circuit 
boards in high volume surface 
mounted applications. 
Offered in three sizes R15, R18 
and 541 they are suited for use 
with all the popular automatic 
placement systems. 
Available in 8mm tape 
on reel. Larger size units 
can be provided on 12mm 
tape on reel. 

High Q Microwave 
Chip Capacitors 

High Q microwave chip capaci
tors are available in four basic 
sizes, displaying excellent per
formance in the VHF, UHF and 
microwave ranges. The configu
ration, insertion loss and reso
nance-free performance make 
these chips ideal for microstrip 
and hybridMIC applications. 

Ceramic Capacitor 
Wafers (Single Layer) 

Ideally suited for micromodule 
and miniature hybrid integrated 
circuits where low profile re
quirements preclude the use of 
conventional multilayer chip 
capacitors. These units are us
ed as bypass, coupling and fil
tering elements, (to 18GHz in 
microwave applications). Cus
tom configurations are also 
available for high voltage appli
cations to 15 KV. 

Chip Kit 

Designer kits contain standard 
size chips in popular capaci
tance values and dielectric 
characteristics with palladium 
silver terminations. Kits are 
supplied in a special vinyl cover 
for convenient shelf storage 
with each chip value indivi
dually packaged for easy 
acesss. Available with 
NPO/COG dielectric No. 5-900, 
BXlX7R and Y5V dielectric No. 
S.-905 ceramic capacitor wafers 
(single layer) No. 5-910 and 
High Q 5-915. 

A-1104 For manufacturers' sales offices, see yellow pages EEM 1985 
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from~ 

Johanson 
Variable 
Capacitors 

For 40 years the name Johanson 
has been synonymous with leadership 
in the design and manufacture of high 
quality variable capacitors. Our 
application engineers have the know
how to solve your critical application 
problems ... we invite your inquiries. 

When you specify Johanson, you 
are specifying the finest in variable 
capacitors. 
ELECTRONIC ACCURACY THROUGH 
MECHANICAL PRECISION 

~iiV 
Manufacturing Corporation 

Rockaway Valley Road 
Boonton, New Jersey 07005 
(201) 334·2676 TWX 710·987·8367 

Free 
Catalog 

Call or write 
for our 

complete catalog 

Standard 
Air Capacitors 

o Capacitance ranges: .S ·10pf to 
1·30pf 

o Q's to>10,000 
o Excellent tuning stability and 

low dynamic noise 
o Patented' self·locking constant 

torque adjustment mechanism 
o Qualified to MIL·C·14409D, QPL 

approved 
o Engineering prototype kit 

JK·500 
• u.s. Patent No. Re. 30,406 

Thin·Trim® ISeal·Trim® 
Ceramic Capacitors 

~ ........ 
>• 

o Capacitance ranges: .2· .6pf to 
20-100pf 

o Q's to >3000 at 100 MHz 
o Ideal for sub·miniature hybrid 

circuit applications 
o Seal·Trims impervious to all 

standard PCB cleaning 
solvents 

o Conform to MIL·C·S1 
requirements 

n Engineering prototype kits 
available 

u.s. Patent No. 4,179,722 

Variable 
Ceramic CapaCitors 

o Low cost 
o Broad tuning ranges: 1.7· 6pf to 

6.0-70pf 
o Top, side and bottom tuning 

styles available 
o Ideal for crystal oscillators, 

CATV amplifiers and all 
varieties of test and 
communication equipment 

o Engineering prototype kit 
JK-930 

EEM 1985 For manufacturers' sales offices, see yellow pages 

Miniature 
Air Capacitors 

o Capacitance ranges: .35· 3.5pf 
to .S ·10pf 

o Q's to > 10,000 
o Patented' self·locking constant 

torque adjustment mechanism 
o Ideal for miniature microwave 

VHF and UHF applications ' 
o Engineering prototype kit 

JK·500 
• u.s. Patent No. Re. 30,406 

Giga·Trim® 
Capacitors 

ff Actual 
i Size 
, (JMC·27261) 

o Capacitance ranges: .3 -1.2pf to 
.S- Spf 

o Q's over 4000 at 250 MHz 
o Ideal for microwave oscillators 

and filters 
o Qualified to MIL-C-14409D, QPL 

approved 
o New Zero TC veri sons 
o Engineering prototype kit 

JK-272 
u.s. Patent No. Re. 30,406 

Microwave 
Tuning Elements 

, , , ..... 

H 
H 

D Provide a unique money-saving 
means of introducing a variabl,e 
reactance into waveguides, 
cavities, and other microwave 
structures 

o High resolution 
o Patented' self-locking constant 

torque adjustment mechanism 
• u.s. Patent No. Re. 30,406 

A·1105 



1500 CAPACITORS 1500 

----, UNION CARBIDE-ELECTRONICS DIVISION ... 
KEMET TANTALUM, CERAMIC & FILM CAPACITORS ~ 

T212(CSR13),T242(CSR23), T252(CSR33), T262(CSR21) 

per MIL·C·39003 also available. 

Standard.MIL case; hermetically sealed; leading solid tantalum 
capacitors in use today; compact; rugged; for coupling bypass, fil· 
tering and R·C timing circuits; stable; low DC leakage; dissipation 
factor and impedance. Cap Values from .0047·330 uF; ± 20%, 
± 10%, and ± 5% tol., 6·125VDC. Higher CV values available in 
T140 series. T212 series per Mil·C39003 also available. 4 case 
sizes. T110 available in lead tape & reel. 

T222'(CSR09) per MIL-C-39003 also available . 
. Ultra miniature, hermetically sealed, solid tantalum; ideal for 

cord wood construction. Hermetically seated; cap. Values from 
,0047 to 22uF ± 20%;10% and ± 5% tal., 6-125VDC. 

Miniature gold color plastic molded solid tantalum; laser 
marked; low impedance at high frequencies makes especially 
suitable for decoupling required by high speed computers. Cap. 
values from 0.1-330uF, 2-50 VDC. 6 case sizes. T323(CX01 & 
CX05) per MIL-C-49137 also available. Available in lead tape & 
reel. 

Precision gold color plastic 
molded; laser marked; solid 
tantalum rectangular plus 
a radius on positive side of 
case. Cap. values from 0.1-
330uF, 6-50VDC. 6 case sizes. 

R 
m I 

T350 T351 T352 T353 T354 T355 

T35X 'UltraDip' II miniature dipped solid tantalum capacitors. 
New gold color epoxy with laser markings provides outstanding 
legibility. Compact design, plus low DC leakage and OF makes 
UltraDip II capacitors ideal for filtering, bypassing, coupling, 
bloCking and RC timing circuits. Cap. values from 0.1-680uF, 
3-50VDC. 12 case sizes. T350 also available in ARIS (Automatic 
Radial Insertion System) for Automatic Insertion Machines. 

T363(CX02) & T369(CXI2) per MIL-C-49137 also available. 
Similar to'UltraDip' II Series above. Available capacitance rat
ings (0.1-330uF, 6-50 VDC. New gold color epoxy with laser 
markings. 4 case sizes. T361 also available in ARIS (Automatic 
Radial Insertion System) for automatic insertion machines. A, B 
& C cas~ sizes only. 

~ ~ 

Microns: a complete line of micro
miniature solid tantalum capaci
tors designed to provide maxi
mum electrical performance and 
capacitance-to-volume ratio for 
micro miniaturized, high density 
integrated circuits. Microns con
sist of ultra small anode assem
blies encapsulated in epoxy. Cap. 
values f(om .. 0047-220uF, 2-50 
VDC. Color coded Cap. value 
markings. 

Union Carbide Corp., Electronics Div., P.O. Box 5928, Greenville, $.C. 29606 (803) 963-6300 
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1500 CAPACITORS 1500 

----, UNION CARBIDE-ELECTRONICS DIVISION ... 
KEMET TANTALUM, CERAMIC & FILM CAPACITORS ~ 

NEW 
T411 

H::::::::=::::H=J ~9 
KEMET AXIMAX Capacitors 

C410-0440 

:: )~. ac:=::D 

11 -+ u' - - _ Maximum range, conformally-coated capacitors in three di-
electrics-COG Ultra-Stable; X7A Stable and Z5U General Pur-II -k pose, The 4 case sizes include over 138 OJ values in a capacitance 

. range of 10 pF to 1,O/lF in 50 and 100 volts, Available in Lead Tape & E-EF- Jb - - -if __ Aee_1 C_o_nf_ig_u_ra_tio_n_, G_O_ld_c_ol_or_e_po_XY_W_i_th_la_se_r_m_a_rk_ing_s_, __ 

- - ::JJ:" COR01-COROS chips per MIL-C-55SBl also available. 

T412(CWR01) & T422(CWR02) per MIL-C-55365 also available. 

KEMET Solid Tantalum Chip Capacitors afford maximum 
volumetric efficiency and high temperature capability at an 
economical price. Cap. values from 0.1-100uF, 4-50VDC. 5 case 
sizes, 

C052 C062 
C512 
C522 

~~~==~_~I~C~1124,~C124~,C=1~92~1~_~~~r==?~=r 
. C202, C222 _ 

Gold Color Molded Thermoset Monolithic Multilayer Ce
ramic Capacitors. Available in ultra-stable (COG), stable 
(X7R) (Military BX or BA) or general purpose (Z5U) tem
perature characteristics. Military versions conform to 
MIL-C-39014, MIL-C-11015 and MIL-C-20 standards. Cap. 
values from: 10pF to 1,OOO,000pF. 50, 100 & 200 volts. 

C323 C333 C322 

-
C315 
C320 
C330 
C340 
C350 -

I III i ill 
C315, 0320, C322, C323 , C330 and C333 size also available in KEMET's ARIS 
(Automatic Radio Insertion System) for automatic insertion machines. 

Golden Max Plastic Dipped Monolithic Multilayer Ceramic Capa
citors are the designer's choice for reliability at economical prices. 
Available in COG, X7R, or Z5U temperature characteristics and 
are dipped in the same new gold color plastic as KEMET's Ultra
Dip series, providing outstanding legibility of Laser markings. 
Cap. values from 1.0 pF-6.S, 50, 100 & 200 volts; 5 case sizes. 

F110 
F120 
F130 

F310 
F320 
F330 

Monolithic Multilayer Ceramic 
Chips: Available in COG (NPO), 
X7R or Z5U Temperature Char
acteristics, MIL Approved, 
KEMET GR900 or Commer
cial. Cap. values from 1 pF-
2,200,000 pF; 50,100 and 200 
volts, 9 chip sizes. 
COS05, C1206&C1210sizesalso 
available in CoPS (Component 
Placement System) Smm tape. 

I~ F311 
. - - F321 - -
I F331 

F310(CFA04A) & F311 (CFA04A) per MIL-C-55514 
also available. 
KEMET Parylene Flat Kaps are small ultra stable film capaci
tors ideally suited for filters, AID converters, integrators, 
mulivibrator timing capacitors, and other applications where 
capacitance stability is essential, F310 & F311 styles available to 
MIL-C-55514. F110 is hermetically sealed in metal cases; 6 case 
sizes Cap. values from .001 uF-0.15uF, 50 volts. F310-F331 are 
precision plastic molded. Cap. values from 0.001 uF-0.12 uF, 50 
volts; S case sizes. 

METALLIZED POL VCAABONATE F241-F248 
(CAH01-CHA10) per MIL-C-83421 & MIL-C-39022. 
Metallized Polycarbonate Film capacitors are designed for 
circuits requiring stable performance characteristics over a wide 
temperature range, small size, and operational reliability. For 
filtering, by-pass, timing, SCA commutating and 400 Hz AC 
power circuits. Cap. values from .01 uF-22 uF with a DC voltage 
rating of 30 to 600 volts. Meet MIL-C-S3421 and MIL-C-39022 
requirements. 

Union Carbide Corp., Electronics Div., P.O. Box 5928, Greenville, S.C. 29606 (803) 963-6300 
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CAPACITORS 

CallKOA 

KSE Miniature Aluminum 
Electrolytic Capacitors 
• Radial Lead 
• Axial Lead 
• Solvent Proof 
• Wide C/V density range 

KSE Metallized Polyester 
Box Type Capacitors 
• High Moisture Resistance 
• High Insulation Resistance 
• Self-Healing 
• Non-Inductive 

KSE Capacitors are now available from KOA. Write or call for 
new catalog. Distributors throughout the US & Canada. 

KOA . .. Advanced capabilities for the 80's . .. and beyond. 

~ 
KDA SPEER ELECTRONICS, INC. '-V \ 

KOA Speer Electronics, Inc., PO Box 547, Dept. A, Bradford, PA 16701 
(814) 362-5536 • TLX: 914-404 • TWX: 510-695-5921 • FAX: 814-362-8883 

Direct LIne To Sales Dept: (814) 362-8810 

SEE OUR AD IN RESISTORS SECTION 
For manufacturers' sales offices, see yellow pages 

1500 
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1500 CAPACITORS 1500 

CERAMIC CAPACITORS MAIDA DEVELOPMENT COMPANY 
"CERAMIC CAPACITOR MANUFACTURERS SINCE 1947" 

, 

Maida 
serving the electronics industry for over thirty-five years. 
Maida Development Company, domestically owned and operated, 
has served the electronics industry with a wide variety of ceramic 
components. We specialize in custom design and manufacturing. 
from ceramic powder formulation through finished devices, to 
meet specific requirements of our customers. Typical capacitor 
products include (1) high voltage capacitors for powersupplies; (2) 
UL and CSA recognized capacitors for across-the-line, line-by
pass, and antenna coupling uses; (3) reduced titanate capacitors 
for low-voltage general purpose applications; (4) lead less discs; 

CERAMIC DISC CAPACITORS - 500V THRU 6KV 

Maximum Capacitance, pF 

CLASS T.C. 500V lKV 2KV 3KV 4KV 

Pl00 81 68 51 36 27 
NPO 510 430 330 220 180 
N030 510 430 330 220 180 
N080 510 430 330 220 180 
N150 430 360 270 180 140 
N220 470 390 300 200 150 
N330 620 510 390 270 200 
N470 680 620 470 300 240 
N750 820 680 510 360 270 
N1500 1300 1200 910 620 500 
N2200 2000 1800 1300 910 680 
N3300 3600 3000 2200 1500 1200 
N4700 4700 3900 3000 2000 1500 
N5600 6200 5600 4300 2700 2200 

X5F 12000 10000 8200 5600 3900 
2 Z5F 15000 12000 8200 6200 4700 

X7R 15000 12000 8200 6200 4700 
Z5U 56000 I 50000 27000 20000 15000 

APPLICATIONS: 

(5) slot-mounted "trapezoids" for printed circuits; and (6) multi
layer capacitors. Our newest product line - zinc oxide varistors 
(ZOV) is designed for transient voltage suppression and surge 
energy absorption and many are UL recognized. Our delivery is 
timely and reliable - with either bulk packaging or tape and reel. 
We value with pride the repeat business from such customers as 
GE, Zenith, RCA, IBM, AT & T, Xerox, Sunbeam, GTE, NAP, Kodak, 
Harris, Allen-Bradley and many others. 

5KV 6KV 

22 18 
130 120 
130 120 
130 120 
120 100 
120 100 
160 130 
200 150 
220 200 
390 330 
560 500 
1000 820 
1300 1000 
1800 1500 

3300 2700 
3900 3300 
3900 3300 
12000 10000 

CLASS 1. High-Q. temperature compensating, or stable capacitance requirements. 

CLASS 2. General Purpose. line by-pass. coupling. etc. 

20 LIBBY STREET I P.O. BOX 3529 - HAMPTON, VIRGINIA 23663 I (804) 723 -0785 ! TELEX 82 - 3443 
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1500 CAPACITORS 1500 

CERAMIC CAPACITORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

HIGH VOLTAGE DISCS-10 12 15 20 KVDC-X5R/Z5U 

MAX. 

CAP. 10KV 12KV 15KV 20KV 
;1:20% "T" MAX. 0.360 "T" MAX. 0.400 "TOO MAX. 0.460 "T" MAX. 0.360 

pF X5R Z5U XSR Z5U X5R Z5U X5R Z5U 

100 

200 

250 

500 
750 

1000 
1500' 

2200 

2500 

3000 

4300 

5600 

6800 

068 

068 

068 

071 

064 

064 

067 

065 

066 

068 

068 

061 

062 

064 

063 

06S 

066 

070 

068/0689 0.406 

061/0619 0.469 

071/0719 0.513 

062/0629 0.552 

06910699 0.659 

064/0649 0.719 

063/0639 0.781 

067/0679 0.840 

065/0659 0.969 

066'0669 1.100 

070/0709 1.350 

APPLICATIONS: 

068 

068 

061 

062 

064 

067 

065 

066 

070 

Voltage Multilpliers, High Voltage 
Power Supplies 

061 

062 

062 

069 

063 

067 

065 

066 

070 

.200' .200' .125 

.300· .300 •. 125 

.400' .400' .1S0 

.500 •. SOO •. 200 

33QOpF 2400pF 

.0121'f 9100pF 

.0331'F .022# 

.062I'F .042# 

APPLICATIONS: 
High volumetric efficiency 
in printed circuit boards. 

0689 0689 

0619 0619 

0619 0719 

0629 0619 0649 .0719 

0639 0629 0679 0699 

0679 0699 0659 0649 

0669 0649 0679 

0679 0659 

0709 0659 0669 

.075# 

.271'F 

.821'F 

1.2# 

0659 

0709 

.0561'F 

.221'F 

.681'F 

1.0# 

.21'F 

.681'F 

2.21'F 

3.31'F 

0709 

.15# 

.511'F 

1.51'F 

2.2# 

1500 ( . 300) VDC SPARK GAPS 

STYLE NO. A B 

100 .200" 

± .015 22 gao 
100-1 

100-2 

100-3 

.200" 

± .015 

.250" 

± .015 

.250" 

:I .. 015 

20ga. 

.22 gao 

20ga. 

Rugged flame-retardant epoxy coating. 
APPLICATIONS: 
Protection of low-voltage circuits 
from high voltage surges. 

UNDERWRITERS LABS & CANADIAN STANDARDS 
ASSOCIATION APPROVED 

TYPE APPROVAL T.C. CAP. 
EIA MAX. 

UU2M UL U2M 220pF 

US3N UL S3N 390pF 

AUF UL Z5P 2700pF 

UW ULICSA ZSU '10000pF 

OP UUCSA Z5U SOOOpF 

APPLICATIONS: 
Line-by-pass, antenna 1M • coupling, across-the-line 

"Double Protection" in above uses 

250 & 500 VOLT AC POWER LINE CAPACITORS 

STYLE 
CODE 

60 

68 

61 

71 

62 

64 

63 

67 

65 

66 

MAX. "0" 
INCHES 

0.312 

0.375 

0.470 

0.530 

0.590 

0.720 

0.780 

0.840 

0.970 

1.10 

APPLICATIONS: 

MAX. CAPACITANCE. pF 
250VAC 500VAC 

1200 

2500 

3600 

4300 

6800 

10000 

13000 

15000 

22000 

30000 

680 

1200 

2000 

2200 

3600 

6200 

6800 

8200 

12000 

15000 

AC line voltage application~ where minimum 
·currents - reactive and resistive - are required. 

TOLERANCES AVAILABLE: 
±20% or +80 - 20% 

CLASS T.C. 

P100 1.5pF - 3.3pF 

NPO 2.4pF - 18pF 

N030 thru N470 

N750 

N1S00 

N2200 thru N5600 

X5F 

Z5P/X7R 

Z5U 

Z5V 

APPLICATIONS: 

2.7pF - 24pF 

5.6pF - 30pF 

22pF - 51pF 

30pF - 130pF 

150pF - 220pF 

150pF - 470pF 

Solder into slot for minimum lead inductance. 

N080 

N150 

N220 

N470 

N750 

N1500 

3.3pF - 7.5pF 

1 .8pF - 5.4pF 

5pF 

18pF 

24pF 

39pF 

N080 7.5pF 

N1S0 10pF 

N220 10pF 

APPLICATIONS: 
UHF circuits with very 

low inductance . 

.250:' 

. 250" 

.250" 

.250" 

.250" 

.250" 

.312" 

. 312" 

.312' 

.120" max . 

.083" max. 

.032" max. 

.032" max. 

.032". max 

.062" max. 

.083" max . 

.090" max. 
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1500 CAPACITORS 1500 

LOW VOLTAGE 
DISC CAPACITORS 

MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" •. & 

CLASS 1 TEMPERATURE COMPENSATING TYPE 

MAXIMUM CAPACITANCE VALUES BY TC TYPE 

---f~ 

10000 10000 47000 .492 (12.5) .118 (3.0) .197 (5.0) .020 (O.S) 

CLASS 3 SEMICONDUCTOR TYPE : 

MAX. CAPACITANCE VALUES BY TC TYPES 
Straight 

CAPACITANCE (pF) DIMENSIONS 
T.C. Y5P YSR YST YSU YSV INCHES (mm) 

W.V. D T F d 

10000 22000 22000 47000 .197 (S.O) .118 (3.0) .098 (2.5) .020 (0.5) 

22000 47000 47000 100000 .248 (6.3) .157 (4.0) .197 (S.O) .020 (0.5) 

12V 47000 100000 100000 .315 (8.0) .157 (4.0) .197 (S.O) .020 (O.S) 
DC 

220000 220000 220000 .394 (10.0) .157 (4.0) .197 (S.O) .020 (O.S) 

100000 330000 470000 .492 (12.5) .157 (4.0) .197 (S.O) .020 (O.S) 

470000 .630 (16.0) .157 (4.0) .197 (S.O) .020 (O.S) 

4700 10000 1 0 22000 .197 (5.0) .157 (4.0) .197(5.0) .020 (O.S) 20000 Inside Kink 

10000 15000 22000 ·47000 .248 (6.3) .157 (4.0) .197 (5.0) .020 (0.5) 

25V 22000 47000 100000 100000 .315 (8.0) .157 (4.0) .197(5.0) .020 (0.5) 
DC 

22000 47000 100000 22000 .394 (10.0) .lS7 (4.0) .197 (S.O) .020 (0.5) 

47000 100000 220000 .492 (12.5) .157 (4.0) .197 (5.0) .020 (0.5) 

100000 470000 .630 (16.0) .lS7 (4.0) .197 (S.O) .020 (O.S) 

10000 22000 .197 (5.0) .157 (4.0) .197 (5.0) .020 (0.5) 

10000 10000 1000 22000 47000 ,248 (6.3) .157 (4.0) .197 (5.0) .020 (O.S) 

SOV 15000 22000 22000 47000 100000 .31S (8.0) .157 (4.0) .197 (5.0) .020 (0.5) 

DC 
22000 47000 47000 100000 .394 (10.0) .157 (4.0) .197 (5.0) .020 (0.5) 

470000 100000 .492 (12.5) .157 (4.0) .197 (5.0) .020 (0.5) Right Angle Kink 

100000 100000 .630 (16.0) .157 (4.0) .197 (5.0) .020 (0.5) 
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1500 

ELECTROLYTIC & 
FILM CAPACITORS 

CAPACITORS 

MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

ALUMINUM ELECTROLYTIC CAPACITORS~GENERAL 

SERIES SPECIAL FEATURES TEMPERATURE RATED VOLTAGE OAPACITANCE 
RANGE RANGE RANGE J 

SA Miniature Size -40"0 - +85"C 6.3V -lOOV 0.47/lF -looOO/lF 

SE Ultra miniature size -40'0 - _85"0 6.3V -50V O.l/lF - 47/lF 

GA For h;"gh voltage -25'0 - +85'0 160V-4SOV 0.4/lF - 470/lF 

SS Super miniature size -40'0 - +85'0 6.3V - 83V O.l/lF - 470/lF 

SV Low profile type -40'C - +85"0 6.3V -SOV O.l/lF - 47oo/lF 

ALUMINUM ELECTROLYTIC CAPACITORS~SPECIAL 

SERIES SPECIAL FEATURES TEMPERATURE RATED'VOLTAGE CAPAOITANCE 
RANGE RANGE RANGE 

TH For high stability -40'0 -+85'C l6V. 25V, SOV 1.0/lF - lOO/lF 

LL For low leakage -40'0 -+85'0 6.3V -63V O.l/lF -4700/lF 

TB For timer circuit -40' C - +85' 0 25V, SOV, l00V 1.0/lF - 470/lF 

ZA For low noise -40'0 - +85'0 6.3V -l00V o 47/lF - 470pF 

RA Wide temp. range -40'0 - +105'0 6.3V -lOOV 0.47/lF -10000pF 

RB Wide temp. range -40'0 - +125'0 10V -50V 0.47/lF - l000/lF 

-55'0 - +105'0 6.3V -63V 1.0/lF - l000/lF 

RM For switching -40'0 - +105"0 100V -l60V 1.0/lF -47/lF 
regulators 

-2S'C - +105'0 200V -250V 1.0/lF -22/lF 

RO For switching regulators -55'0 - +105'0 6.3V -'63V 22/lF - 2200/lF 

RK Wide temp. range -40'C - +10S'0 6.3V -63V , 0.1/lF -47pF 

ALUMINUM ELECTROLYTIC CAPACITORS~NON-POLAR 

SERIES SPEOIAL FEATURES TEMPERATURE RATED VOLTAGE OAPAOIT ANOE 
RANGE RANGE RANGE 

NP 
For reversing 
polarity circuits -40'0 - +85'0 6.3V - l00V 1.0/lF - 68OO/lF 

NF 
For horizontal deflection 

-40'0 - +85'C 25V 1.0pF -10pF current correction of TV se 

BP For cross over net-work -40'0 - +85'0 SOV 1.0pF - l00/lF 

BS For high output -40'0 - +85'0 SOV 1.OpF -33pF 

NS 
For "!ver~ing. , , -40 C -+85 0 63V -83V -o lpF 47/lF 

ALUMINUM ELECTROL YT!C CAPACITORS--LARGE 

SERIES SPEOIAL FEATURES I TEMPERATURE RATED VOLTAGE OAPAOIT ANOE 
RANGE RANGE RANGE 

LN For general use I- -25'0 - +85'0 16V -4SOV 33/lF - l0000/lF 

HS Lug snap-in terminal -40'0 - +85'C 6.3V - 2SOV 470/lF - 22000/lF 

HG Low profile type -40' 0 - +85' 0 6.3V-2SOV 470pF -.22000 pF 

SN, SB, SH Oomputer grade -25'0 -+8S'0 10V -250 150/lF - 1500oo/lF 

MS For motor starting -25'C - +8S'C 125V -2SOV 10/lF-400/lF 

HU Wide temp. range -40'C - +8S'C 10V -160V 
330/lF - I SOOO/lF 

HV Low profile type -25'C - +85'C 200V -2S0V 

BF For photo flash -10'0 - +SS'C 330V 2OO/lF - 1000/lF 

POLYESTER FILM CAPACITORS 

SERIES SPEOIAL FEATURES TEMPERATURE RATED VOLTAGE CAPAOITANOE 
RANGE RANGE RANGE 

TY For general use -40'C - +8S'C SOV.-630V O.ool/lF - 0.47pF 

TX Non-inductive -40"C - +85'C SOV - 400V O.OOl/lF -O.47pF 

TS Low profile tyPes -4Q°C - +85°C SOV 0.OO1pF - 0.47pF 

TM Metalized film -40'0 - +8S'O l00V -830V O.Olp!, - 3.3/lF 

PX -2S' C .- +8S' 0 l00V - 630V O.OOlpF - 0.47/lF 

PM -2S'C -- +8S'C 200V.400V 0.1/1F -10.0/lF 

MX Temperature correction -40'C - +8S"C SOV O.OOlpF -·0.47pF 

PY for general use ·2S'C ... 85°C l00V.2ooV O.OOl/lF - 0.1/lF 

TZ Low profile type. ~40"C - +85"C SO/1ooV O.OOlpF - 0.47pF 
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1500 CAPACITORS 

VARISTORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

ZINC OXIDE VARISTORS-TRANSIENT VOLTAGE SURGE SUPPRESSION 

MDC-ZOV 
STYLE 

NUMBER 

D69Z0V950RA06 

D73Z0V131 RA03 
D69Z0V131 RA09 

• .. D65Z0V131 RA20 
• .. D65Z0V131RB20 

D73Z0V151 RA03 
D69Z0V151RA09 

• .. D65Z0V151 RA20 

• .. D65Z0V151RB20 

D73Z0V251 RA21 
D69Z0V251RA72 
D65Z0V251RA13O 
D65Z0V251RB13O 

D73Z0V271 RA23 
D69Z0V271RA75 
D65Z0V271 RA 140 
D65Z0V271RB14O 

D73Z0V301 RA25 

D69Z0V321 RA90 
D65Z0V321RAI80 

D65Z0V321 RBI80 

D69Z0V421RA90 
D65Z0V421RA 160 
D65Z0V421RBI60 

D69Z0V461RA 105 
D65Z0V481RA 180 
D65Z0V461RBI80 

D69Z0V511RAll0 
D65Z0V511RAI90 
D65Z0V511RBI90 

D69Z0V581RA 120 

D65Z0V581RA22O 
D65Z0V581RB22O 

D69Z0Vl02RA22O 
D65Z0Vl02RA360 
D65Z0Vl02RB360 

MODEL 
SIZE 

(mm) 

14 

7 
14 
20 
20 

14 

20 
20 

7 
14 

20 
20 

14 

20 
20 

14 

20 
20 

14 
20 

20 

14 

20 
20 

14 
20 
20 

14 

20 
20 

14 
20 
20 

CROSS 
REFERENCE 

GE-MOV 
MODEL 

NUMBER 

V95LA7A 

VI30LA2 
V130LA10A 
V130LA2OA 

V130LA2OB 

V150LA2 
V150LA10A 
VI50LA2OA 
VI50LA2OB 

V250LA4 
V250LA2CA 
V250LA40A 
V250LA40B 

V275LA4 

V275LA2OA 
V275LA40A 
V275LA40B 

V3OOLA4 

V32OLAI5A 
V32OLA4OA 
V32OLA4OB 

V420LA15A 
V42OLA4OA 
V42OLA40B 

V480LA40A 

V480LA80A 
V480LA80B 

V510LA4OA 
V510LA80A 
V510LA80B 

V575LA4OA 
V575LA80A 
V575LA80B 

Vl000LA80A 
Vl000LA 160A 
Vl000LA160B 

CONTINUOUS 
RMS 'DC 

VOLTAGE VOLTAGE 
VAC VDC 

VOLTS VOLTS 

95 127 

130 175 

150 200 

250 330 

270 360 

300 405 

320 420 

420 560 

480 .840 

510 675 

580 735 

1000 1200 

VARISTOR 
TRANSIENT PEAK VOLTAGE 

ENERGY .@lmADC 
(10<1000IlS) MIN. MAX. 

JOULES VOLTS VOLTS 

30 

11 
38 
70 
70 

13 
45 
80 
80 

21 
72 

130 
130 

23 
75 

140 
140 

25 

90 
160 
180 

90 
160 
160 

105 
180 
180 

110 
190 
190 

120 
220 

220 

220 
360 
360 

135 184 

184 224 
224 
224 
220 

212 259 
259 
268 
243 

354 432 
432 
432 
413 

382 466 
466 
466 
453 

425 518 

453 553 
553 
540 

594 725 
725 
690 

679 829 
829 
790 

722 881 
881 

660 

821 1002 
1002 

960 

1414 1728 
1728 
1650 

* UL Recognized Components for Surge Supression, File E86730 1iU 
• UL Recognized for Across-The-Line Applications, File E38785 

Protection for Voltage Sensitive Equipment. 
Transient voltage suppression from sources such as lightning 
induced transients, switching surges, ground faults and AC 
power lines. 

APPLICATIONS: 
Ground fault interrupters, CATV systems, IC's and 
microprocessor protection, power supplies, industrial 
control systems, RFI filters, etc. 

MAX. CLAMPING 
VOLTAGE 

@ TEST CURRENT 
(8<2O+pS) 

Vc Ip 

VOLTS AMPS 

255 

340 
340 
340 
325 

395 
395 
395 
360 

650 
650 
650 
620 

710 
710 
710 
680 

775 

850 
850 
810 

1120 
1120 
1060 

1240 
1240 
1160 

1350 
1350 
1280 

1500 
1500 
1410 

2700 
2700 
2420 

50 

10 
50 

100 

100 

10 

50 
100 
100 

10 

50 
100 

100 

10 
50 

100 
100 

10 

50 
100 
100 

50 
100 
100 

50 
100 
100 

50 
100 
100 

50 
100 
100 

50 
100 
100 

CAP. 
@IKHZ 

±30% 

pF 

1800 

250 
1350 
2300 
2300 

220 
1200 

2000 
2000 

130 
550 
920 
920 

120 
510 
650 
650 

110 

400 
720 
720 

500 
910 
910 

440 
800 
800 

410 
740 
740 

370 
670 

670 

210 
380 
380 

20 lIBB)'STREET / P.O. BOX 3259-HAMPTON, VIRGINIA 23663 / (804) 723-0785/ TELEX 82-3443 
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1500 CAPACITORS 1500 

MALLORY ELECTRICAl/ELECTRONIC GROUP 
MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 

• DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

EMHART 

TANTALUM SOLID ELECTROLYTIC CAPACITORS 

TYPE 

TA~ d 
TXA)/ 

TF/;I 

TEV TXE 
TXR 

TNj/ 

TAN d 
TXNy , 

TIM 

TAj;i 

TOM 

TDC R 

TOR R 

DESCRIPTION 
Metal Tubular, 

Axial lead 
Hermetic Seal 

TERMINALS 
Wire leads 

22 AWG 
24 AWG 

Metal Case Wire Leads 
Tubular, Axial Lead 22 AWG 

Hermetic Seal 

Mylar Sleeved, 
Metal Tubular. 

Axial lead 
Hermetic Seal 
Metal Tubular, 

Axial lead 
Non Polar 

Mylar Sleeved, 
Metal Tubular, 

Axial lead 
Hermetic Seal 
Metal Case, 

Tubular 
Hermetic Seal 

Rectangul~r, 
Molded Epoxy 
Radial lead 

Molded Epoxy, 
Tubular, 

Axial lead 

Epoxy Dipped, 
Rectangular 
Radial Lead 

Plastic Dipped, 
Radial lead 

Plastic Dipped, 
Radial lead 

Plastic Dipped. 
Radial lead 

Wire leads 
22 AWG 
24 AWG 

Wire Leads 
22 AWG 
24AWG 

Wire leads 
22 AWG 

Wire leads 
22 AWG 
24AWG 

Wire leads 
Single Ended 

22 AWG 
24AWG 

Wire leads 
22 AWG 
24AWG 

Wire leads 
Single Ended 

24AWG 

Wire leads 
lD Spacing 
.125 & .250 

Wire leads 
lD Spacing 
.10 &'.20 

Wire leads 
lead Space 
.125 & .250 

TEMP. 
RANGE 

(OC) 
80 to 

+125 

55 to 
+125 

-55 to 
+125 

-55 to 
+125 

-80 to 
+125 

55 to 
+125 

-55 to 
+125 

-55 to 
+125 

55 to 
+85 

55 to 
+85 

-55 to 
+85 

55 to 
+85 

TANTALUM WET SLUG CAPACITORS 
TEMP. 
RANGE 

TYPE DESCRIPTION TERMINALS (OC) 
TLX Silver Tubular, Wire leads -55 to 

Txp 
Axial lead, 22 AWG +125 

Hermetic Seal 
Mylar Sleeve 

Cl~ Sliver Tubular, Wire Leads -55 to 
Cl87 Axial lead, 22 AWG' +125 

Hermetic Seal 

T~ Sliver Tubular, Wire Leads -55 to 
Axial lead, 22 AWG +175 

Hermetic Seal 
Kapton Sleeve 

~ 
Tantalum Case, Nickel -55 to 

Tubular,' Axial lead Wire Heads +125 
Hermetic Seal 22 AWG 

TLy 

Silver Tubular, Wire leads ..,.55 to 
TLH Axial Lead .22 AWG +125 

Elastomer Seal 

C~ 
Copper Alloy, 

WlfiWrl's -55 to 
Tubular, Axial Lead + 125 

Elastomer Seal 

CMT Copper Alloy, Wire leads -55 to 

~ 
Tubular, Red Plastic. 24AWG +85 

Case Insulated . Techmcal Information Bulletin 

VOLT. 
RANGE 
(WVDC) 

6 to 100 

6 to 50 

6 to 100 

6 to 100 

6 to 50 

6 to 50 
VNP 

3 to 50 

3 to 50 

6 to 50 

6 to 50 

3 to 50 

6 to 50 

YOLT, 
RANGE 
(WVDC) 

6 to 125 

6 to 125 

6 to 100 

6 to 100 

6 to 125 

6 to 125 

6 to 60 

CAP. 
RANGE' 

(I£F) 

.0047 to 
1000 

22' to 
330 

.0047 to 
1000 

.0023 to 
160 

5.6 to 
330 

2.8 to 
500 

.082 to 
220 

.082 to 
68 

.10 to 
330 

.10 to 
330 

.10 to 
330 

.10 to 
330 

CAP. 
RANGE 

(I£F) 

1.7 to 
2200 

1.7 to 
2200 

2.5 to 
1200 

2.5 to 
1200 

1.7 to 
2200 

3.6 to 
1200 

1 to 
450 

STD. TOl. 
(%.I£F) 

±5 
±10 
±20 

±5 
±10 
±20 

±5 
±10 
±20 

±5 
±10 
±20 

±10 
±20 

±5 
±10 
±20 

±10 
±20 

±10 
±20 

±10 
±20 

±10 
±20 

±10 
±20 

±10 
±20 

STD. TDl. 
(% I£F) 

±5 
±10 

-15 +20 
-15 +30 
-15 +50 

±5 
±10 
±20 

±5 
±10 
±2 

±5 
±10 
±20 

±5 
±10 

-15 +20 
-15 +30 
-15 +50 

±10 
-15 +20 
-15 +30 
-15 +50 

±20 

CASE SIZES 
DIA. I LGTH. (Inches) 
HI WID (Inches) 

.125x.250 

. 175x.438 

.279x.650 

.341x.750 

.289x.686 

.351x.786 

.135x.286 

.185x.474 

.289x.686 

.351x.786 
.161x .575 
.207x .955 
.314x1.35 
.376x1.55 
.289x.686 
.351x.786 

.161x .575 

.207x .955 

.314xl.350 

.376x1.550 
.340x.228x.I05 
.225x.285x.170 
.335x.360x.170 
.375x;600x.195 

.105x.300 

.148x.350 

.180x.350 

.200x.540 

.27x.27x.18 

.33x.32x.21 

.37x.40x.22 

.40x.40x.25 
.46x.48x.32 
.56x.58x.32 

. 17x.35 

.25x.50 

.35x.65 

. 4Ox.75 

.18x.28 

.20x.30 
.26x.36 
.34x,40 
.4Ox.56 
.44x.68 

.175x.350 

.250x.500 

.350x.650 

.400x.750 

CASE SIZES 
DIA. x lGTH. (Inches) 
H x WID (Inches) 

.219x .608 

.312x .796 

.406x .921 

.406x1.217 

.219x .608 

.312x .796 

.406x .921 

.406x1.217 

.219x .608 

.312x .796 
.406x .921 
.406x1.217 
.312x .796 
.406x .921 
.406xl.217 

.219x .608 

.312x .796 
A06x .921 
.406x1.217 

.219x .608 

.312x .796 

.406x .921· 

.406x1.217 
.115x.300 
.115x.403 
.145x.600 
.225x.778 

A·1114 For manufacturers' sales offices, see yellow pages 

PHONE: (317) 636-5353 

FEATURES 
Standard Capacitance· TAS 
Extended Capacitance. TXA 

low DC leakage 
Temperature Stable 

High Capacity, long Shelf Life 
M I l-C-39003 

CSR21 
High Frequency 

High Ripple Capability, 
High Reliability 
Mll-C-39003D 
CSR13, 23, 33 

High Reliability 

MIL-C-39003D 
CSR91 

High Reliability, 
Non·Polar Application 

4.5 Amps Ripple Capability, 
low ESR at High Frequency 

from 1 kHz-100 kHz 

Non·Polar, 
Standard and Extended 

Range Capacity 

High Density Mounting, 
Automatic Insertion Capability 

Automatic Insertion Capability, 
High Shock & Vibration Capability 

low Profile, low Cost, 
High Volumetric Efficiency 

low Cost, Extended Capacitance • 
Temperature Stable, 

long Storage Life . 

low Cost, low PrOfile, 
Long storage Life 

MIl-C-49137/2 
CX02 
CX12 

FEATURES 
Mll-C-39006 

ClR65 & ClR69 
Hi4h CV, lon~ Life, 

igh Reliab lity 

MIL-C-3965 
Cl66, Cl67 

Rugged Construction, long Life 

High Capacity, High Temperature 
to 175°C 

Mll·C-39006 
ClR79 

High CV 
Reverse Voltage Capability. 

High Reliability 
Mll-C-3965 

styles Cl64 & Cl65, 
low DCl. Wide Temperature Range 

low Cost, low DCl, 
Wide Temperature Range 

low ~rJia~~~~ ~~~aclty, 

TIB· 
4-801A 

4-819A 

4-813A 

4-815A 

4-805B 

4-817 

4-806B 

4-8070 

4-810B 

4-810B 

4-81OB 

4-816 

TIB· 
4-612A 

4-613 

4-611B 

4-616C 

4-604 

4-610A 

4-609A 

, 
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1500 CAPACITORS 1500 

MAITORY ELECTRICAL/ELECTRONIC GROUP 

EMHART 

TANTALUM WET SLUG CAPACITORS Continued 
TEMP. VOLT. CAP. 
RAN~~E RANGE RANGE 

TYPE DESCRIPTION TERMINALS (OC (WVDC) (",F) 

M~ Silver Tubular, Wire Leads -55 to 6 to 60 3.3 to 
Red Plastic, 24 AWG +85 470 
Axial lead 

Case Insulated 

MT~ Silver Tubular, Wire leads -55 to 6 to 60 4.7 to 
Red Plastic, 24 AWG +85 470 
Axial lead 

Case Insulated 

Til 

Silver Tubular, Wire leads -55 to 6 to 90 2 to 
Black Plastic. 24 AWG +85 330 

Axial lead 
Case Insulated 

TNj:! 
Silver Tubular, Wire Leads -55 to 3 to 50 2 to 
Yellow Plastic, 24 AWG +85 80 

Axial lead 
Case Insulated 

TAH Silver Tubular, Wire Leads -55 to 4 to 60 2 to 

/ Green Plastic. 24 AWG +125 330 
Axial lead 

Case Insulated 

XTM Metal Can, Wire leads -55 to 20 to 900 2 to 
XTK 

d 
Single or Screw, stud', +200 2200 

XTH Dual Ended, Solder lug, 
XTL Hermetic Seal Turret 
XTV 

TL 

U 
Metal Case. Solder lugs. -55 to 15 to 150 70 to 
Rectangular, ' +125 2400 

Glass to Metal Seal 

ALUMINUM ELECTROLYTIC CAPACITORS 
TEMP. VOLT. CAP. 
RANGE RANGE RANGE 

TYPE DESCRIPTION TERMINALS (OC) (WVDC) (",F) 

TTj/ Aluminum Tubular, Wire leads -40 to 3 to 150 1 to 
Axial lead +85 2400 

Tji 

Aluminum Tubular, Wire leads -20 to 3 to 450 2 to 
Axial lead +85 36,000 

TC~ Aluminum Tubular, Wire leads -55 to 3 to 150 12 to 
Axial lead +105 26,000 

/ 

TCt( 
Aluminum Tubular, Wire leads -40 to 6 to 450 3 to 

Axial Lead +85 23,000 

" VPR e~~~~~~%g~~i Wire leads, -55 to 6 to 150 22 to 

c:::l=' Plug·in +105 20,000 
Single Ended 

FP Q Aluminum Can, Solder lugs, -30 to 6 to 450 22 to 
PFP Twist·Tab or Wire Wrap, +85 20,000 

PC Vertical Mount PC lugs 

CGS Aluminum Can. Solder lugs, -40 to 3 to 450 10 to 

LJ 
Bracket Mount Screw Inserts +85 920,000 

CGR 

EJ 
Aluminum Can, low or High 55 to 3 to 150 14D to 
Bracket Mount Post Screw +85 320,000 

Inserts 

CGO U A~uminum Can. low or High -55 to 5 to 55 2800 to 
Bracket Mount Post Screw +B5 67,000 

Inserts 

SFC 0 Aluminum Can, Buss·Bar -40 to 6 to 50 6800 to 
Bracket or ' Screw +85 100,000 

Buss·Bar Mount 

He 0 Bakelite Case. Screw -20 to 3 to 450 65 to 
NP Single Ended +85 3 to 40,000 

450NP 30 to 
32,000 . Technical Information Bulletin 

MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL/ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 372, INDIANAPOLIS, IN 46206, U.S.A. 

PHONE: (317) 636·5353 

CASE SIZES 
STD. TOl. DIA. x LGTH. (Inches) 

(% ",F) H xW x 0 (Inches) FEATURES TIB· 

±20 .115x.300 
.115x.403 

High Capacity, Miniature Size 4·606A 

.145x.600 

.225x.778 

±10 .115x.403 High Reliability, Miniature Size 4·614 
±20 .145x.600 

.225x.778 

-15 +75 .226x.504 low ESR, Miniature Size 4·602 
-15 +50 .226x.560 
-15 +20 .226x.847 
-10 +20 

±10 

-15 +75 .163x.347 
.163x.472 

low DCl, Miniature Size 4·601 

-15 +75 .238x.470 Miniature Size, 4·603 
±10 .238x.600 Wide Temperature Range, 

-10 +20 .238x.810 low DCl 
-15 +20 
-15 +50 

-15 +75 .656x.438x1.78 MIL·C·39OO6 4-84A 
-15 +50 .875x.540x4.06 ClRI0. 14 & 17 

±20 1.13 x.600x2.81 High Reliability, 
Rugged Construction 

Very High Temperature. 
High Capacity & Voltage 

±20 1.062x1.275x.690 Mll·C·3965 4·79A 
1.375x1.275x.690 Style Cl55 
1.625x1.275x.690 low DCl, Wide Temperature Range 
2.000xl.275x.690 
2.500xl.275x.690 

CASE SIZES 
STD. TOl. DIA. x LGTH. (Inches) 

(% ,aF) H x W x 0 (Inches) FEATURES TlBo 

±20% .25 x .50 to .68 Miniature, All Welded Construction 4·104B 
.3,12x .687 to .81 low DCl, low ESR 
.375x .687 to 1.50 
.438x1.25 to 1.5 
.485x1.25 to 1.75 

-10 +75 .50x1.12 to 2.12 All Welded Construction 4·103 
-10 +50 .62x1.12 to 2.62 

.75x1.12 to 2.75 

.87x1.37 to 3.12 
1.00x1.37 to 3.89 

-10 +75 .50x1.12 to 2.12 High Temperature 0·3U 
-10 +50 .62xl.12 to 2.62 Computer Grade 

.75x1.12 to 2.62 low DCl, low ESR 

.87x1.12 to 3.12 All Welded Construction 
1.00x1.12 to 3.62 

-10 +75 .50x1.12 to 2.12 Computer Grade 4·307 
-10 +50 .62x1.12 to 2.62 Hi~ Capacity, 
-10 +100 .75x1.12 to 2.62 Low CL, Low ESR 

.87x1.12 to 3.12 All Welded Construction 
1.00x1.12 to 3.62 

-10 +100 .50x1.00 to 1.62 Miniature, All Welded Construction 4-106 
-10 +75 .75x1.12 to 3.62 low DCl. low ESR, low ESl, 
-10 +50 .87x1.12 to 3.62 Hi~h Temperature, 

1.00x1.12 to 3.62 Hlg Ripple Current 

-10 +150 .75x1.50 to 3.00 Single or Multi·Section 4·101 
-10 +100 1.oox1.50 to 4.00 
-10 +50 1.37x1.50x5.00 

-10 +75 1.00x1.75 to 4.12 Computer Grade 4·303 
-10 +50 1.37x1.75 to 5.62 low DCl, low ESR 

1.75x2.12 to 5.62 High Performance 
2.00x2.12 to 5.62 
2.50x3.12 to 5.62 
3.00x3.62 to 8.62 

-10 +75 1.37x1.75 to 5.62 Computer Grade 4·313 
-10 +50 1.75x2.12 to 5.62 low DCl, Extremely low ESR 

2.00x2.12 to 5.62 High Ripple Current 
2.50x3.12 to 5.62 
3.00x3.62 to 5.62 

-20 +20 1.37x2.12 to 5.62 low, Controlled ESR ±30% 4·314 
Symmetrical Capacitance Tolerance 

High Ripple Current 

-0 +100 3.0Ox4.12 Computer Grade 4·310 
l.00x5.62 low DCl, Ultra·low ESR, 

Ultra·High Ripple Capability 
low ESl 

-10 +150 1.44x2.75 to Rugged Hi·Pot Case, 4·301 
-10 +100 2.06x4.37 Versati Ie Mounting 
-10 +50 NP-Non·Polar 

+25% 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1115 



TANTALUM 
ELECTROLYTIC 

CAPACITORS 

CAPACITORS 

ALUMINUM 
ELECTROLYTIC 
CAPACITORS 

1500 

METAL OXIDE 
VARISTORS "TNR" 

\ 

FILM AND 
PAPER 
CAPACITORS 

MARCON 
AMERICA 
CORP. 
TOSHIBA GROUP 
310 Era Drive 
Northbrook, 111.'60062 USA 
Phone (312) 564-2820 
Tix: 206351 Marconame, Nbrk. 
Fax: (312) 564-1150 Gill 

HUMIDITY 
ENSOR 

- Switching Power Supply Capacitors 
• Miniature Electrolytic Capacitors 
- Computer Grade Capacito~s 
-Metallized Film Capacitors 
- AC Film Capacitors 
- Tantalum Capacitors 
- Humidity Sensor 
- Metal Oxide Varistors 

A·1116 For' manufacturers' sales offices, see yellow pages EEM 1985 



Temperature Rated Voltage Standard DC Leakage 
Series Features Range (OC) Range (Vdc) Cap. Tal. (%) Current (pA) 

CEUSM General -40- +105 6.3 - 250 ±20 0.01CV +3 
CEUST Purpose after 5 min. 

Solvent-
proof 

CESHM Solvent- -40 - +85 6.3 -100 ±20 0.01CV +3 
CESHT proof after 5 min. 

CE04W-MD Low Leakage -40,.., +85 6.3 - 50 ±20 0.OO2CV 
CE02W-MD Current or 0.4 

Replacement after 2 min. 
of Tantalum 
Capacitors 

CELAM Low Leakage -40 - +105 10 - 250 -10 - +50 0.002CV 
CELAT ' Current or2 

3,000 Hours after 3 min 
Life at 105°C 

CESHM-MD Low Leakage -40 - +85 10 -100 ±20 0.002CV 
CESHT-MD Current or 0.4 

Solvent- after 2 min. 
proof 

CE04U Low Leakage -40 - +125 10 - 250 -10- +50 0.002CV 
CE02U Current or 2 

High after 2 min. 
Temperature 
3Vdc Reverse 
Voltage 

CE04W General -40- +85 6.3- 450 -10- +50 0.02CV +4 or 
CE02W Purpose 0.02CV+100 

CEUFM Low Leakage -55 - +105 6.3 - 60 ±20 0.002CV 
Current or2 
LowESR after 5 min. 
High Ripple 
Current 

CESFM Solvent- -55 - +105 6.3 - 63 ±20 0.01CV 
proof after 2 min. 
Low ESR 

CEFTW High CV -40 - +85 10 - 450 ±20 0.02CV 
CEFHW Low Profile or 2000 

Snap-in after 5 min .. 
Terminals 

CEFTU High CV -40 - +105 10 - 250 ±20 0.02CV 
CEFHU Low Profile or 2000 

Snap-in after 5 min. 
Terminals 
1;000 Hours 
Life at 105°C 

. . • Please refer to individual catalogs about solvent-proof capacitors . 
• Ultra small size Iytics such as 3x5, 4x7, 5x7 and 5x9 are available. 
• Special capacitance tolerance is available upon request. 

MARCON 
'AMERICA 
CORP. 

For Film Capacitors ...................... call or write use for catalogs 
For Metal Oxide Varistors ................................ see page A·1887 

TOSHIBA GROUP 
EEM 1985 For manufacturers' sales offices, see yellow pages ·A·1117 



1500 CAPACITORS 1500 

IIOrTYPE 202/203 
MATSUO DIPPED TANTALUM CAPACITORS 

TYPE Designed to take advantage of high purity tantalum 
powder resulting in smaller size units and minimum 

202 costl with very low leakage current and excellent 
stab lity over both temperature and time. with a very 
limited distribution. Ideal for by-paSSing. coupling 

SPECIFICATIONS and timing applications. . 

Capacitance Range: 0.1 tl) 330 p,F 
Rated Working Voltage: 3.15 to 35 VDC 
Capacitance Tolerance: ±20%; ±10% 
Operating Temperature Range: -55°C to +85°C 
DC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (pAl or 0.5 p,A, 

whichever is greater. 
Conform to the test method of Capacitor Flame Test in UL 1414. 
ALLOWABLE REVERSE. VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25°C; 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. . 
STANDARD RATIN SHOWING CASE SIZES 

TYPE 203 Miniature Microdip 
SPECIFICATIONS Combines the efficiency and smaller size of tantalums 

with the best electrical parameters available. 

Operating Temperature Range: -55°C to +85°C 
Rated Working Voltage: 3.15, 6.3, 10, 16,20,-25,35 VDC 
Capacitance Range: 0.022 to 10 MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current: 0.01 x CV or 0.5 /lA, whichever is greater 
Conform to the test method of Capacitor Flame Test in UL 1414. 

LEAD MATERIAL 
Solder plated, nickel-silver alloy. 

DERING INFORMATION 

~ HHA 

021· .138. 
(iJ.51) 13.5 

.1n:!::.D03 
--' (4.5 ±e,n 

202 L 3151 106 M 4 
-......,...--=y-..... T T 

CAPACITANCE IN PICOFARADS 
First two digits are significant figures. 
Third digit Is the number of zeros following. 
CAPAClrANCE TOLERANCE-------------' 
M = ±20%. K = ±10% 
LUDSnLE------------------~---~ 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25"C; 3% of 
rated voltage or 0.5 V, whichever is greater, at 85°C. 

MEN 

ORDERING INFORMATION 

203 L 6301 

MA'''''''' ,,- I ) J I FAILURE RATE LEVEL 
L. 2%/1000 Hrs. 

DC RATED VOLTAGE (in millIVolts 
First three digits are significant figures. 
Fourth digit is the number of zeros following. 

Anode 
Notation 

Capacitance 
104 = O. lUF 

Rated Voltage 
G = 35V 

155 M 

T LCAPACITANCE 
TOLERANCE 
M. ±20% 

CAPACITANCE 
IN PICOFARADS 
First two digits are 
significant figures. 
Third digit is the number 
of zeros following. 

NICS 2134 Main St., Ste. 200 / Huntington Beach. CA 92648/ Tel. (714)969-2491/ FA)( (714)960-6492/ TWX 910-596-1828 
These specifications are subject to chlnp without notice .. 

A·1118 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

liiirTYPE 221 
MATSUO DIPPED TANTALUM CAPACITORS 

SEVEN CASE SIZES; 188 STANDARD RATINGS 
SPECIFICATIONS CAPACITANCE STABILITY 
Capacitance Range: 0.1 to 470 pI Maximum change in capacitance after temperature cycling from 25°C; 
Rated Working Voltage: 3.15,6.3,10,16,20,25,35 & 50 VOC -55°C, within ±12% of initial value; 85°C, within 12% of initial 
Capacitance Tolerance: ±20% (M); ±1O% (10; ±5% (J) value. DC leakage at 85°C, within ten times the initial value at 25°C. 
Operating Temperature Range: - 55°C to + 125°C 
DC Leakage Current (Rated Voltage, 5 min., 20oCl: 0.01 CV (J.<A) or 0.5 p,A, Dissipation Factor (at 120 Hz) 

whichever is greater; special order low leakage: 0.001 CV (p.A) or 0.05 p,A Max. Dissipation Factor in percent. 

SURGE VOLTAGE 
Maximum change in capacitance after rated surge voltage is applied in 
series with a 1000 ohm resistor at the rate of lJ2 minute on, 4% minutes 
off, for 1000 successive test cycles at 85°C: within ±5% of initial value. 
Oissipation factor and DC leakage: within initial specifications. 

.... ~ .. 

DC Surge Voltage at 85?C 

Capacitors shall withstand the surge voltage applied in series with 
a 100 ohm resistor at the rate of lf2 minute on, 4lJ2 minutes off, for 
1000 successive test cycles at 85°C. After test, capacitors shall meet 
the requirements in Table 1. Table 1 

Dissipation Factor Within initial requirement specified 

MOISTURE RESISTANCE 
Maximum change in capacitance after 500 hours at 40°C, 90/95% R.H.: 
within ±5% of initial value; dissipation factor and DC·leakage current, 
within initial requirements. 

LIFE TEST 
Maximum change in capacitance after 1000 hours at 85°C with rated DC 
voltage applied: within ±10% of initial value. Dissipation factor, within 
initial requirements; DC leakage, 125% max. of initial specifications. 

DIMENSIONS: Inch (mm) 

tDh 
H 

.020 Tot 
Min. 
J276 

.125. - Min 
:;t:.01S-

Lead Style 3 

MARKING 
~capacitance tolerance color code 

None = ±20% 

~ 
S~~~d~~~~ 

: ~ Manufacturer's Identification 

Capacitance (MFD) 

Anode Rated Voltage 
Notation Date Code . . 

ORDERING INFORMATION 

221 M 
TYPE T T 
FAILURE RATE 

'M.l%/lOOOHr. 

106 

CAPACITANCE IN PICOFARADS ------
First two digits are significant figures. 
Third digit Is the number of zeros following. 

CAPACITANCE------------~ 
TOLERANCE 
M = ±20% 
K = ±10% 

Code Space 
*fO:1oo 

3 0.125 
'5 0.200 
7 0.250 

• Non Standard. 
Available upon 
Reques!. ' 

J =±5% • 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (7l4) 969-2491 / FAX (7l4) 960-6492 / TWX 910·596·1828 
These specifications are subject to change without notice. 
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1500 CAPACITORS1500 

liUrTYPE 265/267 
MATSUO TANTALUM CHIP CAPACITORS 

TYPE265 
For PCB and Hybrid Applications 
Precision Molded Construction 
SPECIFI'CATIONS 
Capacitance Range: 0.1 to 100 p,F . 
Rated Working Voltage: 3.15, 6.3, 10, 16, 20, 25 & 35 VDC 
Capacitance Tolerance: ±20% (M); ±10% (10 
Operating Temperature Range: - 55°C to + 125°C 

DC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (p,A) or 0.5 p,A, 
whichever is greater. 

Con~orms to UL 1414. 
STANDARD RATINGS, SHOWING CASE SIZES 

NEW PROD!!£T SMALLER CASE SIZES 

TYPE267 , 
Precision Molded Construction Rectangular 
For Automatic Mounting. PCB Dr Hybrid 
SPECIFICATIONS 
Operating Temperature Range: - 55°C - + 125°C 
Rated Working Voltage: 4, 6.3, 10, 16, 20, 25, 35 VDC 
Capacitance Range: 0.1 to 100 p,F " 
Cal!acitance Tolerance: ±20% (M); ±10% (10 ' 
Failure Rate Level: 2% 11000 Hrs. 
DC Leakage Current (Rated Voltage. 5 min. 25°C): 0.01 CV (IlA) or 0.5 p,A, 

whichever is greater. 

STANDARD RATING 

MARKING 

am nm B,C,/I& 
~_ ECASE 

Capacitance In p.F 
Capacitance tolerance 
Manufacturer's Identification 
(Eliminated on A & B Case Sizes) 
Data Code 

D.C. Rated Voltage 

ORDERING INFORMATION 
265 L· 3502 

~
106 TM ~ 

MATSUO __ =:r-""" ~ T Type Number ' 
FAILURE RATE LEVEl; 
L: 2%/1000 h 
RATED VOLTAGE 

LEAD STYLE 
. CAPACITANCE 1: Case Size 
TOLERANCE B, C, D and E 
M = ±20% 8: Case Size 

'K = ±10% A only 

Code VDC 
3151 3.15 
6301 6.3 
1002 10 
1602 16 

Code VDC 
2002 20 
2502 25 
3502 35 

CAPACITANCE IN PICOFARADS 
First two digits are 
significant figures. 
Third digit Is the number 
of zeros following. 

DIMENSIONS: Inch (mm) 

CASE A CASE 8 CASEC&D 

DtlTCJ~TD@T 
m, D, 0: 

ORDERING INFORMATION 
M 

MATSUO 2J=r L 3502 J105 
Type Number 

FAILURE RATE, , ' 
L: 2%/1000 Hrs. , lam"~" RATED VOLTAGE 

Code, VOC 
4001 4 
6301 6.3 
1002 10 
1602 16 

Code VDC 
2002 20 
2502 25 
3502 35 

CAPACITANCE 
IN PICOFARADS 
First two digits are 
significant figures. Third 
digit is the number of 
zeros following. 

TOLERANCE 
M= ±20% 
K = ±10% 

PACKAGING 
8mm & 12mm 
tape and reel' 

MATSUO ELECTRON I 2134 Main St., Ste. 200 1 Huntington Beach, CA 92648 1 Tel. (714) 969-2491 I FAX (714) 960-6492 1 TWX 910-596-1828 
These speCificatiOns are subject to chanle without notice. 
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1500 CAPACITORS 1500 

,. i .r. TYPE 242 
MATSUO MOLDED TANTALUM CAPACITORS 

TYPE242 
For High Density Packaging 

SPECIFICATIONS 

Capacitance Range: 0.1 to 47 !£F 
Rated Working Voltage: 6.3, 10, 16, 20,25,35 & 50 VDC 
Capacitance Tolerance: ±20% (M); ±10% (K) 
Operating Temperature Range: - 55°C to + 125°C 
DC Leakage Current (Rated Voltage. 5 min. 20°C): 0.01 CV (!£A) or 0.5 !£A. 

whichever is greater: (85°): 0.5 CV 5.0 !£A, whichever is greater. 
Conforms to Ul1414. 
Available on tape in ammo,pack or reel. 

STANDARD RATINGS 

Impact resistant rectangular molded case. Uniform lead location for 
automatic insertion. low impedance at high frequencies. Ideal for noise 
bypassing in high speed logical circuits. High capacitance in miniature case. 

DIMENSIONS: Inch (mm) 

1
_283 ±.012"'1 .169 ±.012_1 

(7.2 ±D.3) (4.3 ±0.3) 

t 
.224±.012 
(5.7±D.3) , ........ , 

1-

02 .200 min. 
(7.0 min.) cO.5) (5.0,min.) --

, .012 I (0.3) 

---li:~ fo~~ -

ORDERING INFORMATION 

E:=:_y-:-_~_4_2_T_M __ T ...... 602110612:::' 
TOLERANCE 
M_= ±2D% 
K = ±10% 

CAPACITANCE 
IN PICOFARADS 
First two digits are 
significant figures. 
Third digit is the number 
of zeros following. 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969·2491/ FAX (714) 960·6492 / TWX 910·596·1828 
Tb .... peclflcatlDns are subject to chan,. without notice. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1121 



1500 CAPACITORS 1500 

liUf-TYPE 244/245 . 
MATSIO MOLDED ·TANTALUM CAPACITORS 

TYPE244 
FOR NOISE BYPASSING 
Impact resistant rectangular molded case. Eliminating the noise gener· 
ated at the rise time of pulse in ultra·high speed logical circuits such as 
TTL and ECL. . 

SPECIFICATIONS 

Operatint Temperature Range: - 55°C to + 125°C (for temperature above 
85°C, derate voltage to 67% of R.V.) 

Failure Rate Level: M n % /1000 Hrs.) 
Rated Voltage: 16, 35, 50 VDC 
Capacitance: 1, 3.3 MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (PA) or 0.5 ,.A, 

whichever is greater. 
Conforms to UL 1414 
AvaIlable on tape in ammo·pack or reel. 

TYPE245 
Hybrid Capacitor - Fuse 
Eliminates the noise generated at rise time in ultra-high speed logical 
circuits such as TIL and ECL. Built·in fuse functions either as thermal 
fuse under small current or as electric fuse under larger currents. 

SPECIFICATIONS 
Operating Temperature Range: -55°C to + 125°C (For temperature 

above 85°C, derate voltage to 67% of R.V.! 
Rated Voltage: 10 VDC to 50 VDC 
Capacitance Range: 1.0 to 33 MFD 
Capacit~ 'I! Tolerance: ±20% (M) 
DC Leakage Current: (Rated voltage,S minutes, 25°C) 0.01 CV (pAl or 

0.5 ,.A whichever is greater. 
Conforms to UL 1414. 
Circuit Jreaking Performance-
Built·in fuse functions as a thermal fuse at current of less than 5 amperes. 
At current of more than 5 amperes, built·in fuse functions by the current 
flowing through fuse. 
Available on tape In ammo·pack or reel. 

STANDARD RATINGS, SHOWING CASE SIZES 

DIMENSIONS: Inch (mm) 

.283 :!:.O12 .087±.OO8 
(7.2 ±0.3) (2.3±0.2) 

H r~'11 I .248 :!:.OO8 (6.3±0.%) 

~L 27sm~. .02\_ I- .2.00 min. 
(7m/~ I (0.5) (S min.) 

CO.l) '--

.200 .020 
1'------ (S.O±O.S) 

STANDARD RATING 

DIMENSIONS: Inch (mm) 

.283 :!:.012 
(7.2±D.3) 

A,B 

275 min. .02 
(7 mln.l I CO.S) 

CONSTRUCTION 

1 
.248±.OO8 
(6.3±O.2) 

.200 min. 
(5 min.) 

.200.020 
(5.0 ±0.5) 

.087 :!:.OO8 .169 ±.012 
(2.3 ±0.2) (4.3 ±0.3) 

~ '''M'~ 
fco.3) (.03If 

J---- (-) Lead Wire 

ORDERING INFORMATION 

Fuse 

Tantalum WIre 

(+1 Lead Wire 
Lead materia I 
Solder plated steel 

TYPE _~_4_5_j~_T1--,6~ T FAILURE RATE LEVEL . 
M, 1%/1000 His. 

M I __ _ 
TOLERANCE 
M = ±20% CAPACITANCE 

IN PICOFARADS 
First two digits are 
Significant figures. 
Third digit Is the number 
of zeros following. 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969·2491/ FA)( (714) 960·6492 I TWX 910·596·1828 
These specifications are subject to change without notice. 
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1500 CAPACITORS 1500 

liUrTYPE 501/553/602 
MATSUO FILM CAPACITORS 

TYPE 501 DIMENSIONS: Inch (mm) 

POLYESTER 
Highly stable resin dipped film capacitor with superior 
performance. ~ 

~ -1 I'-T 

11 Refer to data sheet 

n tt for dimensions which 
.079 vary by voltage and 
max. capacitance value. 

(2 max.) ~ ~d~ 

SPECIFICATIONS .197 ±.02 1 (0.904 min.) 
-.l Operating Temperature: -40°C __ + 125°C 

Maximum Operating Temperature for DC Rated Voltage: + 85°C. 
DC Rated Voltage: 50, 100, 200 VDC. (For operation at 125°C the voltage 

is 50% of 85°C ratings). 
Capacitance Range: 0.001 "'" 0.22 /LF 
Capacitance Tolerance: ±5%, ±10% 
Failure Rate Levels: P: 0.1 %/1000 h. N: 0.5%/1000 h. 
Available on tape and reel. 

TYPE 553 
POLYESTER 
Super Miniature metallized polyester film capacitor with high 
ratio of capaCitance/voltage in a small package. Low impedance 
and high stability. Plastic case. 
SPECIFICATIONS 
Operating Temperature: -40°C"", +105°C 
DC Rated Voltage Range: 50 VDC·, 63 VDC· 
Nominal Capacitance Range: .01 /LF to 1.0/LF 
Capacitance Tolerance: ±5%, ±10% 
• For operation at 105°C the voltage shall be derated to 50% of R.V. 
Available on tape and reel. inch (mm) 

TYPE 602 
POLYPROPYLENE 
602 capacitors were designed for applications requiring high ac· 
curacy, excellent stability, low dielectric absorption, very high 
insulation resistance and low temperature coefficient. Available 
on tape and reel. 

. SPECIFICATIONS 

(5±0.5) 25 min. 
~ 

ORDERING INFORMATION 
501 N 5002 

TYPE =:r T T FAILURE RATE ____ ....J 

N: 0.5%/1000 Hrs. 
P: 0.1 %/1000 Hrs. 
RATED VOLTAGE 

DIMENSIONS: Inch (mm) 

H 
.2 :!:.02 
(5,::!::.5) 

ORDERING INFORMATION 

1104 lK ~EAD STYLE 
1: Straight 

. 
2: Hockey stick 
(50 volt only) 

CAPACITANCE 
. TOLERANCE 
'K = ±10% 
IJ = ±5% 

CAPACITANCE 
IN PICOFARADS 

l2J ±.012 
n(±O·3) 

.02~ 
(O.5~) 

553 M 6302 104 K 

TYPE =:T T T FAILURE RATE ----..... 
M: 1 %/1000 Hrs. 

DIMENSIONS: Inch (mm) 
t" ~ ""4'J--

1:1 r'1j. 
(3mb) 

I 
~~:!- I"--=r'l 

1 TCAPACITANCE 
TOLERANCE 
K = ±10% 
J = ±5% 

CAPACITANCE 
IN PICOFARADS 

Refer to data sheat 
for dimensions which vary 
by capacitance value. 

Operating Temperature Range: -40°C to +85°C ORDERING INFORMATION 
D.C. Rated Voltage: 100 VDC 

, 

Capacitance Range: 0.001 to 0.22 MFD, E·12 series 602 M 1003 103 G 1 
Capacitance Tolerance: ±2% (G), ±1 % (F), ±5% (J) available on TYPE =r TTl LLEAD STYLE OR 

special order _ PACKAGING 
Dielectric Withstanding Voltage: 2 times D.C. rated voltage for 1 minute ~~I~U%R/E1ooRAoTEHrs. 1: Straight 4: Crimp 
Insulation Resistance: 100,000 Mo at 20°C RATED 'iDLTAGE C: Tape & reel 

10,000 Mo min. at 85°C CAPACITANCE 
Dissipation Factor: <0.15 MFD 0.1 % max. CAPACITANCE IN PICOFARADS TOLERANCE 

;;::0.15 MFD 0.2% max. F = ±1% 
at 200C, 1000 Hz ~ ~ ~~~ 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969·2491/ FAX (714) 960·6492/ TWX 910·596·1828 
These specifications are subject to change without notice. 
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1500 CAPACITORS 1500 

Reliability across the board'· 

TANTALUM SOLID, WET AND CHIP CAPACITORS 
5900 Australian Avenue, West Palm Beach, FL 33407 (305) 842-3201 TWX: 510-952-7618 Telex: 387217 

,MIL SLASH: NO.1 I DESIGNATION I !M/E STYLE. I DESCRIPTION :CAPACITANCE RANGE [ VOL 1:. RANGE ' 

WET SLUG MIL-C-3965 
/1 CL14 CL16 43XW Hermetic Seal,l Screw Mount, Cylindrical Case 3.5- 200-ji.f 2D-63Ov , 119 CL17 CL1B 43XW Hermetic Seal, Stud Mount, Cylindrical Case 12-1300 p.f 30-63Ov 
121 CL55 43JW' Hermetic Seal, Rectangular Module 70-2400 p.' 15-15Ov 
14 . CL64 CL65 40lW Elastomer Seal, Axial lead, Tubular Case 1.7- 560 p.f 6-125v 
124 CL66 Cl67 40SW Hermetic Seal, Axial Lead, Tubular Case .- 1.7- 560 p.f 6-125v 

MIL-C-3900G Established Reliability 
I1B CLR10 43XW Extended Range, Axial Lead, Tubular Case 2.0- 140 p.f 8-36Ov 
119 CLR14 43XW Extended Range, Cylindrical Case, Solder Lug Terminal 3.5- 200 p.f 20-630v 
120 CLR17 43XW Extended Range, Cylindrical Case, Solder lug Termina:i 12-1300 p.f 30-63Ov 
1090 CLR65- 8000 431W Glass-to-Tantalum Hermetic Seal, Axial Lead, Tubular Case 1.7-1200 p.' 6-125v 
IUC CLR79 4 W Hermetic Seal, Non-Silver Case, Axial Lead, Tubular Case 1.7-1200 p.f 6-t2Sv 

S.OLlD SLUG MIL-C-26665B 

I CS12 CS13 40SS I Hermetic Seal, Axial lead, Tubular Case .0047- 330 p.f I 6-10Ov 
MIL-C-39003 Established Reliability 

102 . g==~ 4OTS. I Poiar, Miniature, Hermetic Seal, Axial lead, Tubular Case .047- 18p.f 6- 75v 
101 40SS Polar, Extended Range, Hermetic Seal, Axial Lead, Tubular Case .0047- 330 p.f 6-10Ov 
109 , CSR21 40ZS · Polar, High Frequency Hermetic, Tubular Case, Axial lead 5.6- 33O,.f 6- 50v 
103 CSR23 40XS I Polar; Hermetic'Seal; Axial Lead, Tubular Case . 1.2-1000 p.f 6- 50v ' 
106 CSR33 40YS · Polar, Extended Range, Hermetic Seal, for Low Impedance Application 1.2-1000 p.f 6- 50v 
104 CSR91 40NS i Non-Polar, Hermetic Seal, Axial Lead, Tubular Case .0023- 160 p.f 6-10Ov 

SOLID CHIP MIL-C-55365/4 Established Reliability 
CWR06 49BC Polar Hybrid Tantalum Chip .1- 100 p.f i 4~ 50v 

WET SLUG 
40AW Hermetic, Non-Silver Case, Axial Lead, Tubular Case 1.7-1200p.f 6-125v 
40CW Miniature, Polar, Non-Hermetic, Tubular, Axial Lead 3.3- 450 p.f 6- 60v 
40EW Extended Range, Polar, Non-Hermetic, Tubular, Axial 6.8-1800 p.f 6-125v 
43JW Hermetic, Rectangular Module, Spade lugs 35-22,000 p.f 6-1SOV 
40LW Polar, Non-Hermetic, Tubular, Axial Lead 1.7-1100,.f 6-125v 
40PW Polar, Non-Hermetic, Tubular, Axial lead 1.7-1100 p.f 6-125v 
40SW Hermetic, Polar, Glass to Tantalum Seal, Tubular, Axial 1.7-1200 p.f 6-125v 
40TW Hermetic, Non-Silver Case, Tubular, Axial, High Temp. 1.7-1200 p.f 6-12Sv 
43XW Hermetic, Cylindrical Case, Stud or Screw Mount 3.5-1300 p.f 20-63Ov 
40YW Miniature, Non-Acid Electrolyte, Polar, Tubular, Non-Hermetic 0.1- 320 p.f 6- GOv 

SOLID CHIP -
49BC Polar, HybridiTantalum Chip 0.1- 100 p.f 4- 50v 
49SC iPolar, Hybrid Tantalum Chip 0.1- 100,.f 4- 50v 

SOLID MOLDED MIL-C-49137/5 
CX05 40MS Polar, Molded, Non-Hermetic, Axial Lead 0.1- 68 p.f I 2- 50v 

SOLID SLUG 
40CS Polar, Miniature Non-Hermetic, Tubular Metal Case, Axial Lead .0047- 68 p.f 2- 50v 
41 OS Polar, Dipped, Non-Hermetic, Radial lead 0.1- 330 p.f 6- SOV 
40ES Polar, Non-Hermetic, Tubular Metal Case, Axial Lead .0047- 330 p.f 6-l00v 
47ES Polar, Hermetic, Feed-Thru, Screw Mount 3.9-. 60p.f 6- 75v . 
41GS Polar, Dipp~d, Non-Hermetic, Miniature, Radial Lead 0.1- 680p.f 3- SOV 
41KS Polar, Dipped, Low Profile, Non-Hermetic, Radial Lead 0.1- 270p.f 6- 35v 
40MS Polar, Molded, Non-Hermetic, Axial Lead 0.1- 68 p.f 2- 50v 

\ 40NS Non-Polar, Hermetic, Tubular Case, Axial Lead .0023- 160 p.f 6-10Ov 
41PS ,Polar, Non-Hermetic, Rectangular Plastic Case, Radial lead 0.1- 220p.f 6- 50v 
40SS ' Polar, Standard Hermetic, Tubular Case, Axial lead .0047- 330p.f 6-100v 
40TS ,Polar, Miniature Hermetic, Tubular Case, Axial lead .0047- 39p.f 4-100v 
40XS Polar, Extended Range, Hermetic Tubular, Axial lead 0.82-1000 p,f 6- 60v 
40YS Polar,. ~tended Range, Hermetic, For low Impedance Applications 1.2-1000p.f 6- 50v 
40ZS Polar, High Frequency Hermetic, Tubular Case, Axial Lead 5.6- .330,., 6- 50v 

TANTALUM WET FOIL CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29210 (803) 772-2S00 TWX: 810-666-2622 Telex: 820676 
MIL SLASH NO. DESIGNATION M/E STYLE DESCRIPTION ICAPACITANCE 'RANGE i VOLT. RANGE 

WET FOIL MIL-C-3965 I 

117 CL20 CL21 40AF Polar, Etched Foil, Tubular Case, Axial lead 1- S80p.f 15-15Ov 
118 CL22 CL23 40BF Non-Polar, Etched Foil, Tubular Case, Axial lead 0.5- 350p.f 15-15Ov 
115 CL30 CL31 40AG Polar, Plain Foil, Tubular Case, Axial lead 0.27- 300p.f . 3-300v 
116 Cl32 CL33 40BG Non-Polar, Plain Foil, Tubular Case, Axial lead 0.12- 400p.f 3-300v 
19 CL51 43KG Polar, Plain Foil, KSR, Hermetic Rectangular Module 40- 960 p.f 15-15Ov 
/10 CL52 43J& Non-Polar, Plain Foil, KSR, Hermetic Rectangular Module 20-600p.f 15-15Ov 
111 Cl53 43KF Polar, Etched Foil, KSR, Hermetic Rectangular Module 70-3500p.f 15-15Ov 
112 Cl54 43JF Non-Polar, Etched Foil, KSR, Hermetic Rectangular Module 35-2100p.f .15-15Ov 
122 CL70 CL71 40RF Polar, High Etched Foil, Tubular Case, Axial lead 16- 920 p,f 15-15Ov 
123 eL72 Cl73 40SF Non-Polar, High Etched FOil, Tubular Case, Axial lead 0.7S- 590p.f . 15-15Ov 

MIL-C-39006 Established Reliability 
101 ClR25 40EF I Polar, Etched Foil; Hermetic and Non-Hermetic, Axial Lead 1.0- 580p.f 15-16Ov 
102 CLR27 40FF · Non-Polar, Etched Foil, Hermetic and Non-Hermetic. Axial Lead 0.5- 350p.f 14-150v 
103 CLR35 40E& Polar, Plain Foil, Hermetic and Non-Hermetic, Axial Lead 0.35- 160 p.f 15-200v 
104 ClR37 40FG · Non-Polar, Plain Foil, Hermetic and Non .. Hermetic, Axial Lead 0.15- 100p.f 15-20Ov 
116 CLR71 40TF I Polar, High Etched Foil, Hermetic and Non-Hermetic, Axial lead 1.6- 9201'1 15-15Ov 
/17 ClR73 40VF ! Non-Polar. High Etched Foil, Hermetic and Non-Hermetic, Axial Lead 0.75- 590p.f 15-15Ov 

A·1124 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

Mepco#EIectra 
A NORTH AMERICAN PHILIPS COMPANY Reliability across the board'" 

ALUMINUM ELECTROLYTIC CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29210 (803) 772-2500 TWX: 810-666-2622 Telex: 820676 

Standard Min. Casa Max. Case Min. Case Max. Case 
Mapco/Electra Operating D.C.V. Capacitance Cap. Size In Size In Size In Size In 

Series Temp. Range Range (JLf) Tolerance Incbes Incbes MM MM Life" 

3070 -40 to +85°C 6.3Vto .33 to -10 +50% .177X .827X 4.5X 21.0X 2000 
Miniature Axial 385V 10,000 ±20 .394 1.575 10.0 40.0 Hrs. 

3120 -55to +105°C 6Vlo 110 to -10 +50% 1.375X 3.0X 34.92X 76.2X 2000 
Computer Grade 300V 700,000 -10 +75% 2.125 8.625 53.97 219.07 Hrs. 

3126 Per 5Vto 220 to -10 +50% 1.375X 3.0X 34.92X 76.2X Per 
Computer Grade MiI-C-39018/04 150V 220,000 2.125 5.625 53.97 142.88 M39018/04 

.3186 -40to +85°C 5Vto 7510 -10 +50% 1.375X 3.0X 34.92X 76.2X 1000 
Computer Grade 450V 650,000 -10 +75% 2.125 8.625 53.97 219.07 Hrs. 

3188. -40 to +85°C aVto 100 to -10 +50% 1.375X 3.0X 34.92X 76.2X 2000 
Computer Grade 400V 590,000 -10 +75% 2.125 8.625 53.97 219.07 Hrs. 

3189 -40to +85°C 5Vto 3200 to -10 +50% 1.375X 2.125X 34.92X 53.97X 1000 
Computer Grade 75V 760,000 -10 +75% 3 8.625 76.20 219.07 Hrs. 

3190 -40to +85°C 3Vto 2700 to -10 +50% 1.375X 2.125X 34.92X 53.97X 2000 
Computer Grade 75V 650,000 -10 + 75% 3 8.625 76.20 219.07 Hrs. 

3191 -55 to +85°C 5Vto 2800 to +20% 1.375X 2.0X 34.92X 50.8X 2000 
Computer Grade 55V 200,000 2.125 5.625 53.97 142.87 Hrs. 

3194 -55to +105°C 150Vto 290 to -10 +50% 1.375X 2.125X 34.92X 53.97X 2000 
Computer Grade 250V 11,000 3 8.625 76.20 219.07 Hrs. 

3195 -40 to +85°C 5Vto 2800 to -10 +50% 1.375X 2.125X 34.92X 53.97X 1000 
Computer Grade 100V 1,200,000 -10 +75% 3 8:625 76.20 219.07 Hrs. 

3196 -4010 +85°C 3Vto 1600 to -10 +50% 1.375X 2.125X 34.92X 53.97X 2000 
Computer Grade 100V 1,000,000 -10 +75% 3 8.625 76.20 219.07 Hrs. 

3427 -40to +85°C 6.3Vlo 12 to -10 +50% .750X tox 19.1X 25.4X 2000 
Radial 450V 35,000 -10 +75% 1.125 3.625 28.6 92.1 Hrs. 

3428 -55 to + 105°C 6.3Vto 19 to -10 +50% .750X 1.0X 19.1X 25.4X 2000 
Radial 250V 17,000 -10 +75% 1.125 3.625 28.6 92.1 Hrs. 

3476 -40 to +85°C 6.3Vto 0.47 to ±20% .197X .709X 5X 18X 1000 
Miniature Radial for 100V or less 450V 10,000 .433 1.399 11 40 Hrs. 

-25 to +85°C 
for 160V or greater 

3477 -4oto +85°C 6.3Vto 0.1 to ±2o% .197X .709X 5X 18X 1000 
Miniature Radial lO0V 4,700 .433 1.399 11 40 Hrs. 

3478 -40 to +80oC 6.3Vto 0.1 to ±20% .197X .394X 5X lax 1000 
Miniature Radial 50V 100 .55 .591 14 15 Hrs. 

3479 -40to +85°C 10Vto 470 to ±20% .866X 1.181X 22X 30X 1000 
Miniature Radial 100V 22,000 1.181 2.008 30 51 Hrs. 

3480 -55to +105°C 6.3Vto 0.47 to ±20% .197X .709X 5X 18X 1000 
Miniature Radial 250V 10,000 .433 1.399 11 40 Hrs. 

3481 -55to +105°C 10Vto 2.2 to -10 +100% .315X .492X 8X 12.5X 2000 
Miniature Radial 100V 1000 .453 1.673 11.5 42.5 Hrs. 

3482 -55to +105°C 7.5V to 15 to -10 +75% .752X l.o00X 19.1X 25.4X 2000 
Miniature Radial 250V 16,500 1.252 3.626 31.8 92.1 Hrs. 

3487 -40 to +85°C 6.3V to 22 to ±2o% .866X 1.575X 22X 40X 1000 
Snap-In 250V 100,000 1.0 3.15 25 80 Hrs. 

3500 -2oto +65°C 11OVto 21 -1200 I ±20% 1.44X 2.56X 3.66X 6.50X 40Kto 
A.C. Motor Start 330V 2.75 4.38 6.99 17.75 75K Starts 

• Life: If capacitors are operated properly, life should exceed 10 yrs. Measured at max. temp. with full applied voltage. 

EEM 1985 For manufaoturers' sales offloes, see yellow pages A·1125 



1500 CAPACITORS 1500 

Reliability across the boarcf 

. FILM CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29210 (803) 772-2500 TWX: 810-666-2622 Telex: 820676' 

MEPCO/ELECTRA SERIES VOLTAGE CAPACITANCE TOLERANt.E 
NEW I PREVIOUS 12 NC CONSTRUCTION ENCLOSURE LEAD VDCIVAC RANGE (I£F) :1:0/. 

POLYESTER 

70801 61F & AE - FILM/FOIL WRAP & POT AXIAL 80-200 VDC .001 THRU 1.0 2.5.10 
AVAILABLE TO 600 AVAILABLE TO 2.0 

70802 63F (CTM) - FILM/FOIL WRAP & POT AXIAL 50-300 VDC (125°C) .001 TH.RU 1.0 5.10 
71101 75F - FILM/FOIL MOLDED RADIAL 50-600 VDC .001 THRU 1.0 5,10 
71301 C350 347 FILM/FOIL CONFORMAL RADIAL VDC 100. 250, 400. 630 .001 THRU 1.0 10 

VAC 50. BO, 125, 200 -
71901 65F - FILM/FOIL POTTED RADIAL 50 VDC .001 THRU 1.0 5,10 
701Al C281A 341 METALIZED MOLDED AXIAL VDC 100, 250. 400 .01 THRU 4.7 5,10 

VAC 63, 160. 220 

70BA1 BA - METALIZED WRAP & por AXIAL 100-200 VDC .10 THRU 10.0 5,10 

713A1 C280 342/352 METALIZED CONFORMAL RADIAL VDC 100. 250. 400. 630 .001 THRU 6.B 10.20 
VAC 63. 160. 220. 220 

712Al - 365-369 METALIZED EPOXY RADIAL VDC 63. 100. 250. 400 .00fTHRU 6.8 5.10 
VAC 40. 63. 160. 220 

719A1 C280MA 370.371 METALIZED POTTED RADIAL VDC 63. 100. 250. 400 .01 THRU 10.0 5.10 
344.364 VAC 40. 63. 160. 220 

POLYCARBONATE 

70861 \ 74F51 - FILM/rOIL WRAP & POT AXIAL 100-200 VDC .001 THRU 1.0 5. 10 

70181 C2B1C 341 METALIZED MOLDED AXIAL VDC 100. 250. 400. 630. 1000 .01 THRU 4.7 5.10 
VAC 63. 160. 220. 220. 250 

70B81 74FOl - METALIZED WRAP & POT AXIAL . 100-200 VDC .10 THRU 10.0 5.10 

71981 C2BOMC 344 METALIZEO POTTED RADIAL 100-630 VDC .01 THRU 6.8 5. 10 
63-220 VAC 

POLYSTYRENE 

703Cl - 424-431 FILM/FOIL CONFORMAL AXIAL VDC 63, 160, 250. 630 51 PF THRU .039 i 1.2.5 
VAC 25. 63. 125. 200 

704Cl POCO 424-431 FILM/FOIL WRAPPEO AXIAL VDC 63, 160. 250. 630 51 PF THRU .039 1.2.5 
VAC 25. 63, 125, 200 

70BCl - 444-447 FILM/FOIL WRAP & POT AXIAL VDC 63, 160. 250,630 .006B THRU .160 1,2,5 
VAC 25, 63, 125. 250 

719Cl - 443 FILM/FOIL POTTED RADIAL VDC63 100 PF THRU .033 1% ONLY 
VAC25 

POLYPROPYLENE 
703El - 460-463 FILM/FOIL CONFORMAL AXIAL VDC 63, 160, 250 47 PF THRU :022 2,5 

VAC 25, 63, 125 
704El - 455-459 FILM/FOIL WRAPPED AXIAL VDC 63160, 250 47 PF THRU .022 2,5 

VAC 25, 63, 125 

719El - 357-5 FILM/FOIL POTTED RADIAL VDC 250 .39THRU .82 5,10 
VAC 160 

719Hl - 357-6/9 METALIZEO POTTEO RAOIAL VDC 630, 1000, 1500, 2000 .001 THRU .33 5,10 
VAC 300, 400, 600, 700 

711H - - METALIZED MOLOED (CAN) TERMINAL VAC 240, 330, 370 3 THRU 5 MFD 3,6,10 

POLYESTER & PAPER - CLASS X VDE APPROVED 

701Jl - 330 METALIZED MOLDED AXIAL 250VAC .01 THRU .47 10,20 

719Jl - I 330 METALIZED POTTED RADIAL 250VAC .01 THRU 1.0 10,20 

VARIABLE CAPACITORS 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 Telex: 136461 
FILM DIELECTRIC (LEADED) FILM DIELECTRIC (SMD@) 

Mepco/Eleclra capaci~i:ij' Dielectric Operating 
Part Number . Range Malerlal TemB. Ranae 

Mapco/Electra Capacitance Dielectric Oparatlng 
Part Numbar Range (pI) Material Tamp. Range 

1-5 PTFETeflon® 
-40°C to +B5°C I 2800C Polypropylene 

(808/HT 1 O/COl 0) to Polycarbonate or 
12-120 Polyethylene - 40°C to + 70°C 

28008 0.3-5 Teflon® , -40°C to +85°C 
to 

0.5-15 

28000 f-3.5 to PTFE Teflon®!or : - 40°C to + 125°C! 
(8091 7-100 PolYimide/FEP 

For Information on Mepco/Electra's RESISTORS/POTENTIOMETERS/MILITARY COMPONENTS, ,a'1008-1009, A·1890-1891 and A·2029. 

A·1126 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

" National Capacitor carries 
every type capacitor with the" 
largest inventory in the USA 

But don't take our word for it. 
Just check the capacitor lines 
and types we carry listed below. 

CAPACITOR LINES 
• ACUSHNET 
• CAPACITOR TECH 
• CORNELL-DUBILIER 
• DAEWOO 
• MALLORY 
• MATSUO 
• MURATA-ERIE 
• SAN FERNANDO 
• SPRAGUE-GOODMAN 
• STANTEL 
• STETTNER 
• TANSITOR 
• THOMSON-CSF 
• UNITED CHEMICON 
• WEST-CAP 

CAPACITOR TYPES 
Military/Established Reliability 
CA • CB • CC • CCR • CDR 
• CE • CFR • CG • CH • CHR 
• CJ • CK • CKR • CL • CLR 
• CM • CMR • CP • CPV • CQ 
• CQR • CRH • CRL • CS • 
CSR • CT • CTM • CU • CUR 
• CV • CWR • CY • CYR • 
CZ • CZR • PC 

Commercial/Industrial 
AC Motor Start/Run • 
Alumi num Electrolytic 

• Bathtub • Button Mica 
• Chip • Ceramic Disc 

• Ceramic Monolithic • 
Clamps/Brackets • Computer 

Grade • Dipped Mica·. Dipped 
Tantalum • Feed-Thru/Filters 

• Film. Glass • High Voltage • 
Metallized Film • Mica Trimmers 
• Mylar. Nonpolar • Oil Filled • 
Paper • Piston • Polycarbonate 

• Polyester • Polypropylene 
• Polysulfone • Tantalum 
Wet-Slug • Tantalum-Solid 
• Tantalum-Foil • Trimmers 

• Transmitting Mica. Variables 

If it's a capacitor, we stock it! 
So if you are looking for 
capacitors, call" The Buyer's 

Best Friend." 

National Capacitor 

SERVING HIGH TECHNOLOGY 

11731 Markon Drive, 
Garden Grove, CA 92641. 

• (714) 892-7749 
• (213) 598-9611 
• Outside California 

(800) 854-2451 
• TWX International 

(910) 596-1316 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1127 :1 



CAPACITORS 1500 

METUCHEN CAPACITORS INC. 
iNPO, X7R, & Z5U Glass Sealed Axial-Leaded 
,'Ceramic Capacitors 
;RUGGED, RELIABLE, AND IDEAL FOR AUTOMATIC INSERTION 

MIN ~1'25H 
, 31.7 

'.-MIN __ LMAX 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Glass to metal seal 
LEAD MATERIAL: .020 Dia. - SOlderable' tinned copper 
MARKING: 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (size permitting) 
EIA specifications apply regarding Q, TC tol and CAp tol 
on all units of 10 pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

Z5U TYPICAL TEMPERATURE NPO 
CHARACTERISTIC CURVE 

... 
'(lI 
z. 
C' 
::c 
~ 1_40 

~ -60 ... 
~ -80 
Q. c 
u -1 

... 
(lI 

~ 
u 0 ... 
u 

~ 

-55 -25 0 +25 +50 +75+85 

TEMPERATURE C 

§ 
-55 -25 0 +25 +50 +75+100 +125 

TEMPERATURE C 
NOTE: IPPM equals 0.0001 % 

TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

X7R *' ~ ... 
'" z 
:1! 
u ... 
u 

~ 
~, 
~ -

HOW TO ORDER 

0, 

TEMPERATURE C 

OT07 B CO 

SIZE: ____ --'-_1_---11' 
WVDC: lB = 50V)(1) , 

D = 100V) 
F = 2ooV) 

CHARACTERISTIC: lCG = NPO) 
BM = X7R) , 
BN = Z5U) 

101 

CAPACITANCE CODE:(2)-,--------'-____ --.J 

J 

TOLERANCE:(3)-------_________ --.J 

1. WVDC AVAILABLE: 50 VDC. 100 VDC, 200 VDC 
,2. 101 = 100 pF i.e" the third digit signifies number of zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 

B = ±.1 pF (10 pF and below) J = ±5% (10 pF and above) 
C = ±.25 pF (10 pF and below) K = 10% (5.6 pF and above) 
D = ±.5 pF (10 pF and below) M = 20% (2.7 pF and above) 
F = ±1 % (10 pF and above) Z = +80%, -20% (all values) 
G = 2% (10 pF and above) P = +100%, -0% (GMV - all values) 

NPO (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 
TEMPERATURE COEFFICIENT: 0 ±30 PPM/oC, -55°C to 
+125°C (EIA Characteristic COG) 
INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarads,whichever is less at 25°C, at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA max
imum charging current 
CAPACITANCE TOLERANCES AVAILABLE: ±1%, ±2%, 
±5%, ±10%, ±20% . 
Meets or exceeds requirements of MJL-C-20 
DISSIPATION FACTOR: Min. Q of 1000 at 1 MHz. Meets pro
visions of EIA standard for capacitance less than 30 pF and 
greater than 1000 pF 
X7R & Z5U characteristics not shown. Please contact factory 
for sizes. 

Metuchen Capacit~rs Inc. I Dept. EM, 420 Park Avenue, Perth Amboy, NJ 088~11 (gQ1) 442-0500 I ~ 710-99B-08~2 

A·1128 For manufacturers' sales offices, see yellow pages EEM 1985 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Epoxy Coated Sub-Miniature 
Radial-Leaded Ceramic Capacitors 

MCI PART 
NUMBERS 

DR15 DR2D DR3D DR4D 

(762) (10.16) 
(3.81) (5.08) .300 .400 

DRSD 
(12.70) 

~ 

150 .200 .300 .400 
~15h 'HJ: nH1 Ilr--lI 
~(;'''~'''' "'" "'''' 

I 
.500 

(12.70) 

MAXIMUM PHYSICAL DIMENSIONS 
MCI 

PART NO. DR15 DR20 DR30 DR40 DR50 
S ±.030 .100 .100 .200 .200 .400 

(2.54) (2.54) (5.08) (5.08) (10.16) 

D:!::~ .016 .020 .020 .020 :025 
(.406) (.508) (.508) (.508) (.635) 

TMAX .100 .125 .150 .150 .200 
(2.54) (3.18) (3.81) (3.81) (5.08) 

AWG# 26 24 24 24 22 -S - Lead spacing D - Lead size T - Body thickness mm are," parentheses 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Dipped epoxy 
LEAD MATERIAL: Solderable tinned copper 
MARKING: 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (size permitting) 
EIAspecifications apply regarding Q. TC tol and CAP tol on 
all units 10 pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

Z5U NPO 
TYptCAL TEMPERATURE CHARACTERISTIC CUAVE TEMPERATURE CO£FACIENT 

~ 
z 

X7R 
TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

HOW TO ORDER DR15 B 'CG 

~~~~: !B = 50V)!I) ===:JI 
D = 100V) 

CHARACTERISTIC: (CG = NPO) 
(BM = X7R) 
(BN = Z5U) 

101 J 

CAPACITANCE CODE:(2)--------------' 

TOLERANCE:!') -------------------' 
1. WVDC AVAILABLE: 50 VDC, 100 VDe, 200 VDC 
2, 101 = 100pF i.e., the third digit signifies number of zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 

B = ±.1 pF (10 pF and below) J = ±5% (10 pF and above) 
C = ±.25 pF (10 pF and below) K = ±10% (5.6 pF and above/ 
D = ;!:.5 pF (10 pF and below) M = ±20% (2.7 pF and above 
F = ±1% (10 pF and above) Z = +80%, -20% (all values) 
G = ±2% (10 pF and above) P = +100%, -0% (GMV - all values) 

Z5U CHARACTERISTICS 
CAPACITANCE RANGE: .001 MFD to 4.7 MFD 

WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 

TEMPERATURE COEFFICIENT: +22%, -56% from +100 C to 
+85°C (EIA Characteristic Z5U) 

DISSIPATION FACTOR: 3% maximum at 1 kHz, 25°C 

INSULATION RESISTANCE: 100 K megohms or 500 megohm
microfarad, whichever is less at 25°C, at rated voltage 

DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum charging current 

CAPACITANCE TOLERANCES AVAILABLE: ±20%, +80% 
-20%, or +100% -0% 

MCI offers a complete range of temperature coefficients. Con
tact factory for sizes and ordering information. 

Metuchen Capacitors Inc. / Dept. EM, 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998c0892 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1129 
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CAPACITORS 

METUCHEN CAPACITORS INC. 

,Epoxy Coated Sub-Miniature 
R~dial-Leaded Ceramic Capacitors 

NPO (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 
TEMPERATURE COEFFICIENT: 0 ±30 PPM/oC, -55° to 125°C 
(EIA Characteristic COG) 
blSSIPATION FACTOR: l'Vlin. Q 011000 at 1 MHz. Mee's pro
visions of EIA standard for capacitance less than 30 pF and 
grElatel' th!!n 1000 pF. __ . 
INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarads, whichever is less at 25°C, at rated voltage 

. DIELECTR1C- STRENGTH-: 250% rated voltagewrth 50 mA 
mlP<imum charging current 
CAPACITANCE TOLERANCES AVAILABLE: ±1%, ±2%, 
±5%, ±1 0%, ±20% 
Meets or exceeds requirements of MIL-C-20 

, X7R CHARACTERISTICS 
TEMPERATURE COEFFICIENT: ±15% from -55°C to +125°C 
(EIA Characteristic X7R) , 
DISSIPATION FACTOR: 2.5% maximum at 1 kHz, 25°C 
CAPACITANCE TOLERANCES AVAILABLE: ±5%, ±10%, 
±20%, +80% -20%, or +100% -0% 
Meets or exceeds requirements of MIL-C-39014 
Working Voltage, Insulation Resistance and Dielectric Strength 
same as NPO Radial 

Metuchen Capacitors Inc. / Dept. EM, 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Feed-Thru Ceramic Capacitors RESIN SEAL 

TYPES 54-790- 24A'W'G'~'40 UNC·2A 

-a- .120 .220 

---l.'~6L . 10 .510 
. _.02 ±. a 

54-779-

54-713-

SERIES SCI 910X/911X/912X 
* For 24 gauge tinned copper leads, replace "X" with "0"; for 

26 gauge tinned steel leads (.Q16 Dia.) replace "X" with "2." 
When steel lead is used, maximum DC current is 5 amps. 

24 AWG (.020) leads are available, contact factory for part 
numbers. 

-&MAX. 
1.154 -.159 I~ .120 ±'o:o~::r'4O UNC·2A (~: (3.05 ::!::O.13) I/,I .020 • 

o .240 ±.020 j I~ 
(~ b .360::!::.020 

.220 ±.005 (9.14 ±b.S1) 
(5.59 ±0.i3)· 

200 100 10 
200 100 100 
200 100 500 
200 100 1000 
200 100 
200 100 10 
200 100 100 
200 100 500 
200 100 1000 
200 100 
200 100 10 
200 100 100 
200 100 1000 
200 100 5000 

VOLTAGE 50WVDC 

DC AMPS. 10 
MAX. 

CAPACITANCE 100pF 
(GMV) 1000 

5000 
.01 I£F 
.027 
.05 

HIGH CAPACITY MULTI-LAYER FEED-THRU CAPACITORS 

TYPES 

~!t~~,~ 
54-786-013 'rflir L.~ .421 ±.O~ 
54-786-021 .171--1 

014 • 

JIL L.359 

FEED-THROUGH CAPACITORS
TYPICAL INSERTION LOSS 

100 

100 

50 

50 

.05 

.3 

.5 

1.0 

FREQUENCY (MHz) 

54-790-001-100M 
54-790-001-101M 
54-790-001-501 Z 
54-790-001-102P 
54-790-001-223Z 
54-779-001-100M 
54-779-001-101M 
54-779-001-501 P 
54-779-001-102P 
54-779-001-223Z 
54-713-001-100M 
54-713-001-101M 
54-713-001-102Z 
54-713-001-502P 

100WVDC 200WVDC 
115 VAC 60 Hz 

10 

100 pF 
1000 
5000 
.01 I£F 
.027 
.05 

54-785-005-503P 

54-786-013-304Z 

54-786-021-504Z 

54-786-014-1 05Z 

10 

100 pF 
1000 
5000 
.01 I£F 

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc ••• 
The world's leading manufacturer of Electro-Magnetic Components; Distributed for Spectrum Control, Inc. 

Meluchen Cap~cilors Inc. / Dept. EM, 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442·0500 / TWX 710-998-0892 
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CAPACITORS 

METUCHEN CAPACITORS INC. 

Feed-Thru Ceramic Capacitors 

TYPE FB2B 1 t ,312';,.016 
(7.94 %(l.38) 

. m(O~ltOI5 
~U, 

.050 
(1.27 

RECOMMENDED MOUNTING HOLE 
:22S' OIAMETER 

(5.79) 

MAXIMUM DIAMETER 

(7~~~ ~~:) .036 :;,015 
,[(0.92,_0.38 

++-+-+' Io?~l~~~l 

(O.51 ±a.06) t 1 I .093 ±.OlS 
(2.386±:O.38) 

.050 ±.OIO 

'-+"'.--'--020 ±>oo: i i ~ .. 

SOL=41ASH (1.27 ±O.25) '.093 ±.015 f 
Y:;:. (2.36 %(l.38) .343 ±.030 

• MOUNTING SURFACE ~ (0.73 %(l.76) 

TYPE SS5D ~: I 
I 

RECOMMENOEO MOUNTING '~' -----.,-
HOLE .191 MINIMUM DIAMETER J 190 .093 ±.015 

(4.S5) (4.83) (2.36 ±0.38) 

54-794-002-101 M 
54-794-002-471 M 
54-794-002-102P 
54-804-002-101 M 
54-804-002-471 M 
54-804-002-102P 

MAXIMUM DIAMETER 

SERIES SCI 9900/9910/9920 

20 
20 
GMV 
20 
20 
GMV 

100 
470 

1000 
100 
470 

1000 

All units are hermetically sealed (glass to metal) on one end, 
while the other end Is epoxy sealed. These units are also avail
able reversed with the hermetic seal at the opposite end. To 
order, add "R" to the end of the part number; e.g. 9900-502R. 
Installation: Series 9900 units are designed to be soldered in 
place, Maximum soldering temperature is +200°C (400°F). 

.1----1.1560 ±.005 

1~1(3.96±rnj a 
.128 ±.Q9~ 

(3.25_. ) 

TYPE SB3A 1 r .312.015 

~.(;;~;:) 
~'38) 

.190 ±.QOa 
(4.83 %(l.OS) 

INSIDE DIMENSION, 

SOLDER WASHER M-8447 

TYPE FA5C 
RECOMMENOEO MOUNTING 
HOLE •• 191 MINIMUM DIAMETER 

(4.85) 

54-803-004-101 M 
54-803-004-471 M 
54-803-004-102P 
54-807-002-101 M 
54-807-002-471 M 
54-807-002-102P 

VOLTAGE 

DC AMPS. 
MAX. 

CAPACITANCE 
(GMV) 

50WVDC 

5 

100 pF 
500 

1000 
1200 
2700 
5000 
.0151-'F 

MAXIMUM DIAMETER 

100WVDC 

5 

100 pF 
500 

1000 
1200 
2700 
5000 

1500 

mm are in parentheses 

200WVDC 
115 vAC 60 Hz 

5 

100 pF 
500 

1000 
1200 

All Feed-thru CapaCitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc .•• 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Contro/,lnc. . 

Metuchen Capacitors Inc. / Dept. EM, 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500/ TWX 710-998-0892 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

NPO Ceramic Capacitors QUALIFIED TO MIL-C-20 

• 0 ±30 ppm/oC Per MIL-C-20 
• .1 to 100,000 Pf -SsoC +12SoC 

RADIAL LEAD CAPACITORS 
CCROS 

CCRe6 

CCR07 

CCR08 

T 
.048 
MAX. 

CCR06, 07, 08 & 09 
I-W-! q----l I-W-I T 

H 
t.OFLEADS 1 WITHIN .030 ? ~,~;.=~ 

n tl 0 --n-- .028 ±.002 
U ~ W U (.64±.06) 

f.-S....f 

1-330 
360-1800 

2200-3300 

200 360-1800 
36 100 2000-4700 

50 5100-18,000 

200 2200-4700 
37 100 5600-12,000 

50 15,000-100,000 

200 3900-4700 
38 100 15,000-18,000 

50 56,000-68,000 
in inches. 

• Low Dissipation Factor 
• Tight Tolerances 

AXIAL LEAD CAPACITORS 
CCR7S, 76, 77, 78 & 79 

+----.F E==J=..+' ~~ 
I . 1.50 MIN. --1 rs:r-r-- (38.10) -I 

CCR75. .160 ...... 010 .090 ±.010 .016 
CCR76 .250 +.010 .090 ...... 010 .016 
CCR77 .390 ...... 010 .140 ...... 010 .025 
CCR78 .500 ...... 020 .250 ...... 015 .025 
CCR79 .690 ...... 020 .350 ...... 015 .025 

CCR79 31 100 15,000-39,000 
50 47,000-82,000 

Fixed Capacitors, Ceramic Dielectric (Temperature 
Compensating), Established Reliability 

ER CCROS 

STYLE---------------------~I 
05 = Radial .190x.190 75 = Axial .160x.090 
09 = Radial .190x.190 76 = Axial .250x.090 
06 = Radial .290x.290 77 = Axial .390x.140 
07 = Radial .480x.480 78 = Axial .500x.250 
08 = Radial .480x.480 79 = Axial .690x.350 

CG 
O±30ppm'oC 

102 

CAPACITANCE--------------------------------~ 
Nominal capacitance expressed in picofarads 
(uF) by three-digit number, first two digits rep-
resent significant figures, last digit specifies 
number of zeroes to follow. When the nominal 
value is less than 10 pF, the letter 'R' indicates 
the decimal pOint and the succeeding digit(s) 
represent significant figure(s). For example: 
IRO indicates 1.0 pF; R75 indicates 0.75 pF and 
DR5 indicates 0.5 pF. 

G R 

TL-_______ FAILURE RATE 
LEVEL 
M = 1.0% 
P = 0.1% 
R = 0.01% 
Expressed in % 
per 1000 hours 

'--------------------- CAPACITANCE 
TOLERANCE 
C = ±.25 pF 
D = ±.5 pF 
F = ±1% 
G = ±2% 
J = ±5% 
K = ±10% 

Metuchen Capacitors Inc./ Dept. EM, 420 Park Avenue, Perth Amboy, NJ 08861/ (201) 442-0500 / TWX 710-998-0892 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1133 
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CAPACITORS 1500 

Ultra-Q Miniature Microwave 
Ceramic Capacitors QUALIFIED TO MI~-C .. 55681B 

A state of the art ceramic capacitor designed for use at micro
wave frequencies. The superior dielectric properties of the 
ceramic material furnish extremely high Q and lOwest loss of 
any type capacitor available. A minimum Q of 10,000 Is guar-

GENERAL SPECIFICATIONS 
CAPACITANCE RANGE: .1 pF through 1000 pF 
WORKING VOLTAGE: 50 through 500 VDC (see tables) 
Q @ 1 MHz: 10,000 minimum 
DISSIPATION FACTOR @ 1 MHz: less than .0001 
INSULATION RESISTANCE: more than 100,000 megohms @ 
25°C, 10,000 meg @ 125°C 
TEMPERATURE COEFFICIENT: +90 ±20 ppm/oC 

anteed at 1 MHz. Units are available in either chip form or 
various leaded configurations. Typical applications include low 
noise FET circuits, high frequency, low noise receiver front 
ends and UHF microwave hybrids. 

OPERATING TEMPERATURE RANGE: -55°C to +125°C 
CAPACITANCE. TOLERANCE: B = ±.1 pF, C = ±.25 pF, D = 
±.5 pF (values <5 pF), F = ±1%, G = ±2%, J = ±5%, 
K = ±10% (values ~ 5 pF) 
CHIP TERMINATION: Palladium silver 
DIELECTRIC STRENGTH: 250% of WVDC rating 
CAPACITANCE DRIFT: ±.1% or .1 pF, whatevet is greater 

n'PICAL FREQUENCY CHARACTERISTICS 
FREQUENCY (GHZ) 

FREQUENCY (MHZ) 6.2 PF 

LEAD STYLES AVAILABLE 
Add .020" to "L" dim. 
Add following suffix to part number 

MIL STYLE 
MICRO 01010B8 50V 6.2 010629J 50V 0.1 01301088 SOOV 5.6 0130569J 500V 110 

STRIP 0102088 50V 6.B 010689J 50V 0.2 01302088 500V 6.2 0130629J 500V 120 
01030B8 50V 7.5 010759J 50V 0.3 01303088 SOOY 6.8 0130689J SOOV 130 
0104088 50V 8.2 010B29J 50V 0.4 013Q4088 500V 7.S 013Q759J 500V 1.50 
01 QS088 50V 9.1 01Q919J 50V 0.5 013QS088 500V B.2 013Q829J 500V 160 
01Q6088 50V 10 010100J 50V 0 .. 6 01306088 500V 9.1 013Q919J SOOV lBO 
01Q7088 50V 11 01QllOJ 50V 0.7 013Q7088 SOOV 10 013Ql00J SOOV 200 
0108088 50V 12 010120J 50V 0.8 01308088 500V 11 0130110J 500V 
0109088 50V 13 010130J 50V 0.9 013090B8 500V 12 0130120J 500V 
01 01 09C 50V 15 01Q15OJ 50V 1.0 013Ql09C 500V 13 013Q130J SOOV 
010119C 50V 16 01Q160J 50V 1.1 0130119C 500V 15 0130150J SOOV 220 013Q221J 200V 

RAD~ 01Q129C 50V 18 010180J 50V 1.2 0130129C 500V 16 013Q160J SOOV 240 013Q241J 200V 
RIBBON 01Q139C 50V 20 01Q200J 50V 1.3 013Q139C. 500V 18 013Q180J SOOV 270 013Q271J 200V 

RR. 01Q149C SOV 22 01Q220J 50V 1.4 013Q149C 500V 20 0130200J SOOV 300 013Q301J 200V 

CDR 24 01Q159C SOV 24 010240J 50V 1.5 0130159C 500V 22 013Q22OJ SOOV 330 013Q331J 200V 
01Q169C 50V 27 01Q270J SOV 1.6 013Q169C 500V 24 013Q240J 500V 3BO 013Q361J 200V 

Leads size: 013 .093"x.004" silver 01Q179C 50V 30 01Q30OJ 50V 1.7 013Q179C SOOV 27 013Q270J SOOV 390 013Q391J 200V 
01Q189C SOV 33 01Q33OJ 50V 1.8 013Q189C SOOV 30 013Q300J SOOV 430 013Q431J 200V 

~ 
01Q199C 50V 36 01Q360J 50V 1.9 013Q199C 500V 33 013Q330J 500V 470 013Q411J 200V 
01Q209C 50V 39 01Q390J 50V 2.0 013Q209C . 500V 36 013Q360J 500ll 

WIRE RW 010219C SOV 43 01Q430J 50V 2.1 013Q219C 500V 39 013Q390J 500V 
CDR 23 01Q229C 50V 47 01Q47OJ 50V 2.2 013Q229C 500V 43 013Q430J 500V 

01Q219C 50V 51 01Q510J 50V 2.7 013Q219C 500V 47 013Q41OJ 500V 510 013Q511J 100V 
01Q309C 50V 56 01Q560J 50V 3.0 013Q309C SOOV 51 013Q510J 500V 560 013QS61J 100V 
01Q339C 50V 62 01Q620J 50V 3.3 0130339C SOOV 56 013Q560J 500V 620 0130621J 100V 
01Q369C 501i 68 OtQ68OJ 50V 3.6 013Q369C 500V 62 013Q620J 500V 680 013Q681J 100V 
010399C 50V 

75 01Q750J 50V 3.9 013Q399C 500V 
68 013Q680J 500V 150 0130751J 100V 

01Q439C 50V 75 0130150J 500V 820 013QB21J 100V 
01Q479C SO'I 82 01Q820J 50V 4.3 013Q439C 500V B2 013Q820J 500V 910 0130911J 100V 
01Q519J 50V 91 01Q91OJ 50V 4.7 013Q479C 500V 91 013Q91OJ SOOV 1000 013Ql02J 100V 

Leads: #26 AWG tinned copper 01Q559J 50V 100 01Ql01J 50V 5.1 013Q519J 500V 100 013Ql01J 500V 

HOW TO ORDER CDR13 BG 101 E G M M 
I T Lc ~ I L 

FAILURE 
I I 

. CPACITANCE FIJISH STYLE CAPACITANCE 
CORll - Chip .055" x .055" Nominal capacitance expressed In picofarads A = 50 TOLERANCE CORll = M RATE 
COR12 - Tinned Chip .055" x .055" (pF) by three-digit number, first lwo digits 8 = 100 8 =±.1 pF COR12 = S LEVEL 
COR13 - Chip .IHY' x .1100' represent significant figures, last digit specl- C = 200 C = ±.2S pF COR13 = M 

Expressed In % COR14 - Tinned Chip .110" x .1100' fies number of zeros to follow. When the 0=300 0= ±.5 pF COR14 = S 
COR21 - Micro Strip .135" x .1100' nominal value Is less than 10 pF, the letter E = 500 F =±1% COR21 = T per 1000 hours 
COR22 - Axial Ribbon .135" x .110" 'R' indicates the decimal point and the sue- G = ±2% " COR22 = T M =1.0% 
COR23 - Radial Wire .135" x .110" ceeding diglt(s) represent significant flgure(s). COR23 = S P =.1% 

J =±5% R = .01% COR24 - Radial Ribbon .135" x .110" For example: IRO indicates 1.0 pF; R15 Indi- K = ±10% COR24 = T 
COR25 - Axial Wire .135" x .110" cales 0.75 pF and OR5 indicates 0.5 pF. M =±20% COR25 = S 

Metuchen CapacltDrs Inc. / Dept. EM, 420 Park Avenue, ~erth Amboy, NJ 08861/ (201) 442-0500 / TWX 710-998-0892 

Ao1134 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 

n~Alt Multi Products International UW 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009 
'n,""",'.,.,.' (201) 239-8183· TELEX: 219289 • CABLE:MUPRINUSA-CEDG 

SPECIALISTS IN CERAMIC CAPACITORS 
_--------- DISC CERAMIC CAPACITORS 

SPECIFICATIONS 
Temperature Characteristics:'Available in characteristics shown in 

table (below-right) as staridard. 

Operating Temperature: -55°C to +85°C. 

Test Voltage: 2.5 times working voltage for 1 second. 

Insulation Resistance: 
7500 Megohms or an RC product of 75-ohms F, whichever is less. 
RC product of .04-ohms F for 12 VDCW Y5T. 
RC product of .1-ohm F for 16 VDCW Y5T. 
10,000 Megohms for NPO. 

Q (Ratio of Reactance to Equivalent Series Resistance): 
CapaCitance :0; 30 pf Q;::: 400 + 20 x Cpf 
Capacitance> 30 pf Q;::: 1000 

Dissipation Factor: 
For Z5F, X5R, Z5U, Z5P (@ 1 KC and 25°C) 2.50/0 
For Z4V, Z5V 5% For Y5U 8.0% 
For S2L, S3N 0.6% For NPO, N750, N1500: 0.2% 

Encapsulation: Phenolic coated, wax fmpregnated. 

Marking: MP, Value, Tolerance, Voltage. 

HOW TO ORDER 
TEMPERATURE CHARACTERISTIC 

1500 

Type CF·104Z4 
Yoltage Rating ---------------------~I IT 
Temperature Characteristic - __________________ --1. 

Ca pac ita nce 
(In picofarads.) The lst two digits indicate significant digits. The 3rd 
digit lodlcates the number of zeroes following. R denotes decimal. 

Tolerance---------------------------..J 
Lead Yariation--------------------------....... 

A = Y5U 
8 = Z5F 
C = Z5R 
D = Z5P 
E = Z5U 

F = Z5V M = P100 
G = S2L N = NPO 
H = S3N P = N 150 
J = Z4Y Q = N220 
K = Z5T R = N330 

S = N470 
T = N750 
Y = N1500 
W = N2200 
X = N3300 

Note: The digit "4" representing lead variation may be 1, 2, 3 or 6 as shown in the diagrams below. 
The letter "C" and a blanli space may also represent lead variations as shown in the diagrams. 

Other temp. char. available. 

VOLTAGE RATING (WDC) 
*LEAD VARIATIONS 

:~~i 1f ,&(c I . -----r .125 mall 

1.2Smon 

t~ f L " ........ 0251.:nAWGI 1 

06'!1max 

A = 12Y 
8 = 16Y 
C = 25Y 
D = SOY 

E = 100Y 
F = 500Y 
G = 600Yor 

1000Y 
H2 - 2KY 
H3·3KY 
H5· SKY 

TOLERANCE 
C = ±.25 PF 
D = ±.50 PF 
J = 5% 
K = 10% 
M = 20% 
Z = SO%, -20% 
G = Guaranteed 

Minimum Value 

K, a? ti ~ff~ **Tape & Reel 

2 ·t 3 4 5 6 '88 032 
~ 3/541 m,. 

'For other lead Variations, consult factory. , 
"Disc Ceramic CapaCitors can be mounted on continuous tape for automatic board Insertion. These may be supplied for use In machines such as Matsushita, "Panasert", 

TDK "Avisert", or Universal 6341. Check the specifications of the particular capacitor(s) required by your application. To order tape and reel packaging, add numeral 
"5" to part number. Consult factory for details. 

MULTILAYER CHIPS 
SPECIFICATIONS 

• Temperaure Characteristics: NPO/COG - 0 ±30Dpm/oC, -55°C to 
+125°C; BX/X7R -/:!"C 0 ± 15% Max. over -556C to +1250 C; Z5U 
-/:!"C +22, -56% Max. over +100 C to +85°C 

• CapaCitance: NPO/COG - Measured at 1 Vrms Max., 1MHz ±50KHz, 
25°<; below 100PF - 1 Vrms Max., 1KHz ±50Hz, 25°C, above 100PF; 
BX/A7R - Measured at 1KHz ±50Hz, 1.0 ±0.2V, 25°C; Z5U - Mea
sured at 1KHz ±50Hz, O.5V Max., 25°C 

• Dielectric Withstanding Voltale: NPO/COG, BX/X7R, Z5U - 200% 
rated voltage for 5 seconds, 50mA Max. charging current, 25°C 

• Insulation Resistance: - NPO/COG - Greater than 100 G {I below 
.01 UF, 25°C VDCW - Greater than 1000 {I F above .01 UF, 25°C, 
VDCW; SX/X7R - Greater than 100 G {I for capacitance below .01 
UF, 25°C, VDCW; Z5U - Greater than 10,OOOM {I for capacitance 
below .05 UF,25°C, VDCW- - Greater than 500 {I F for capacitance 
above .05 UF, 25°C, VDCW 

• DiSSipation Factor (D.F.): NPO/COG - 0.1 % Max., at 1 Vrms Max., 
1KHz, 25°C; BX/X7R - .025 (2.5%) Max. at 1KHz ±501-lz, 1.0 ±0.2V, 
25°C; Z5U - .025 (2.5%) Max., at 1KHz ±50Hz, 0.5V Max .. 25°C 

...------------ORDERING TERMINOLOGY: -----------~ 

SIZE CODE 
SIZE in. ROI RO RO RD R Rl 
*L .055 .080 .100 .110 .125 .130 
*W .050 .050 .050 .105 .095 .095 

"T (mil.) .050 .050 .050 .070 .070 .070 
E .005 .015 .020 .020 .020 .020 

CAPACITANCE CODE 
For example, 
331 = 330 PF 
561 = 560 PF 
102 = 1000 PF 
223 = 22,000 PF = .022 UF 
154 = 150,000 PF = .15 UF 
SR2 = 8.2 PF 
3R3 = 3.3 PF 

R 0 S 
.150 .175 .175 .180 
.055 .065 .130 .OSO 
.060 .070 .070 .060 
.020 .020 .020 .020 

TOLERANCE CODE 
*8 = ±D.1 PF 
'C = ±0.25 PF 
*D = ±0.5 PF 
F = ±1% 
G = ±2% 
J = ±5% 
K = ±10% 
M = ±20% 

'For Capacitance 
value below 10 PF 
only. 

.lS5 .200 .225 
.OSO .260 .075 
.070 .070 .070 
.020 .020 .020 

TERMINATION CODE 
S = Silver 
G = Gold 
P = Palladium

Silver 
T = Palladium - Gold 

'Tolerance ±0.010, ±7%, whichever is greater, +0.030.0.010 for soldered units . 
• "For soldered units allow +0.020. 

EEM 1985 For manufacturers' sales offices, see yellow pages 

RATED VOLTAGE 
6RO = 6 YDCW 
120 = 12 VDCW 
250 = 25 YilCW 
500 = 50 VDCW 
101 = 100 VDCW 
201 = 200 VDCW 

A·1135 
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CAPACITORS 1500 

"""ill ERiE I 
MURATA ERIE NORTH AMERICA, INC. 

Chips 

capacitance Range: 0.5 pF to 1.5 mF 
Voltage Ratings:· 50 and 100 VDC 
Temperature Characteristics: NPO, X7R, Z5U, Y5V 
Dimensions: .060" x .030" to .220" x .200" 

Chips for Tape and Reel 

capacitance Range: 0,5pFto 1.5mF 
Voltage Ratings: 25,50 & 100 VDC 
Temperature Characteristics: NPO,X7R,Y5V,Z5U 
Dimensions: .080" x .050" to .220" x .200" 
Carrier Tape: Standard 8 & 12 MM 

Axial Leaded 
Conformal Epoxy Coated 

capacitance Range: 1pF to 1mF 
Voltage Ratings: 50 and 100 VDC 
Temperature Characteristics: NPO, X7R, Z5U 
Dimensions: .170" x .1 00" to .400" x .150" 

Available in standard packaging for auto-insertion 

Radial Leaded 
Conformal Epoxy Coated 

capacitance Range: 1pF to 4.7mF 
Voltage. Ratings: 5g,190, 200 and 500 VDC 
Temperature Characteristics: NPO, X7R, Z5U 
Dimensions: .138" x .100" to .500" x .500" 

AvaIlable taped and reeled for auto-insertIon 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-153t 

A·1136 For manufacturers' sales offices, see yellow pages EEM 1985 
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CAPACITORS 1500 

I!!i!!I EIL~ I 
MURATA ERIE NORTH AMERICA, INC. 

Low Voltage 

Capacitance Range: 1pF to .5mF 
Voltage Ratings: 12 VDC to 100 VDC 
Temperature Characteristics: Y5R,Y5P,Y5U,Y5V,Z5U 

NPO thru N750 
Dimensions: .157" to .690" Dia. 

Available in standard packaging for auto-insertion 

Medium Voltage 

Capacitance Range: 1pF to .02mF 
Voltage Ratings: 2,000; 3,000. 6,000 VDC 
Temperature Characteristics: Y5F,Y5P,Y5U,Z5U 

NPO, N750, N1500 
Dimensions: .275" to .708'! Dia. 

Available in standard packaging for auto-insertion 

High Voltage 

Capacitance Range: 
Voltage Ratings: 
Temperature Characteristics: 
Dimensions: 

Safety Recognized 
UL, CSA, etc. 

Capacitance Range: 
Voltage Ratings: 
Temperature Characteristics: 
Dimensions: 
Approval Types: 

100pF to 2,200pF 
7,500; 10,000; 15,000 VDC 
Y5P, Z5U, N4700 
.354" to .870" Dia. 

100pF to .01mF 
400VAC 
B,F,FZ 
.394" to .669" Dia. 
UL,CSA, VDE,SEMKO, BS,SEV 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., .S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1137 
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_ERIE I 
MURATA ERIE NORTH AMERICA, INC. 

10 to 40 KVDC,DHSSeries 
For AC and DC Pulse Applications 

Capacitance Ranges: 190pF to 8000pF 
Voltage Ratings: 10, 15, 20, 30, 40 KVDC 
Temperature Characteristics: N4700 
Size: .63" x .79" Dia. to 1.42" x 2.36" Dia. 

For General Purpose Applications 

Capacitance Ranges: 180pF to 9300pF 
Voltage Ratings: 10, 15, 20, 30, 40 KVDC 
Temperature Characteristics: Z5V 
Size: .75" x .79" Dia. to 1.61" x 2.36" Dia. 

10 and 15 KVDC - DHL Series 

Capacitance Ranges: 750pF and 1000pF 
Voltage Ratings: 10 and 15 KVDC 
Temperature Characteristics: Y5P 
Size: .39" x .79" Dia. to .47" x .79" Dia. 

10 and 15 KVDC - DHD Series 

Capacitance Ranges: 500pF and 2000pF 
Voltage Ratings: 10 and 15 KVDC 
Temperature Characteristics: Y5P 
Size: .295" x .630" Dia. to .295-" x .945" Dia. 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952·9777 Telex: 54·2329 TWX: 810·766-1531 

A·1138 For manufacturers' sales offices, see yellow pages EEM 1985 
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fixed and variable capacitors 
for microwave applications """iD ERiE \.. 

MURATA ERIE NORTH AMERICA, INC. 

_ERiE I 

Monolithic Chips - MA Series 
Capacitance Ranges: 0.3pF to .11'F 
Voltage Ratings: 50, 100, 200, 300, 500 VDC 
Tolerances: S, ±0.1pF thru M, ±20% 
Q: 10,000 @ 1 MHz 
Temperature Characteristics: P90, ±2OPpm/"b, -NPO,X7R 
Size: .055" x .055" to .110" x .110" 

Glass Encapsulated Monolithic RF Power
UFP Series 

Capacitance Ranges: 
Voltage Ratings: 
Q: 
RF Current Ratings: 
Temperature Characteristics: 
Size: , 

Button Mica 
Capacitance Ranges: 
Voltage Ratings: 
Q: 
Configurations: 
Size: 

Ceramic Trimmers 
TZ03 

Capacitance Ranges: 
Voltage Ratillgs: 
Temperature Characteristics: 
Size: 

DVS3 
Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

DV11 
Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

Air Trimmers 
MVM 

Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

10pF to 3OO0pF 
300 to 3600 VDC 
5OOO@ 1 MHz 
8 Amperes 
P90, ±20ppm/oC 
31(.." X ~" to 1Kl' x 1Kl' 

15pF to 1000pF 
500VDC 
Per MIL-C-10950 
Stand-off and Feed-thru 
.457" Dia. x .730" and .515" Dia x .815" 

1.25pF - 2.3pF to 1 OpF to 120pF 
50 and 100 VDC 
NPO thru N1200 
.236 Dla. 

1.5pF - 6pF to 5pF to 35pF 
25VDC 
NPO and N750 
.126" Dia. 

2pF - 8pF to 15pF - 60pF 
200 and 350 VDC 
NPO thru N1500 
%"Dia. 

0.8pF -10pF to 1pF - 20pF 
250VDC 
0, ±15 and 0, ±25ppm/oC 
.281" Dia. x .484" to .281" Dia. x .900" 

MURATA ERIE NORTH AMERICA, INQ. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1139 
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fkM NIC COMPONENTS CORPORATION 

NORTH AMERICAN OPERATIONS NIPPON INDUSTRIES COMPANY LTD. 

ALUMINUM ELECTROLYTIC CAPACITORS 

5 NNA Axial- Non~Polarized 

6 NRE Radial-General Purpose 

7 NRE·lP Radial~LowProfile 

8 NRE·H Radial-High Voltage -40- +85°C 0.47-·1000 ml~ 
-10+50% 

160- 450WVDC ±20% (M) 

11 NLE·l Radial- Low Leakage -40- +85°C 0.1 - 4700 mid 
±10% IK) 

6.3 - 100WVDC ±20% 1M) 

12 NlE·lWT Radial- Low Leakage, Wide Temperature -40- +105°C 0.1 - 4700 mid 
±10% IK) . 6.3 - 100WVDC 
±20% (M) 

13 NLE Radial-Super Subminiature, Low 
-40- :,"85°C 1.0-100 mid ±10% IK) 6.3- 63WVDC 

'Leakage, Tantalum Replacement ±20% 1M) 

14 NNR Radial- Non~Polarized -40- +85°C 0.47 - 470 mid ±10% .IK) 6.3 - 100WVOC 
±20% 1M) 

15 NRX Radial-Low ESR for Switching 
-55- +105°C 1.0 - 2200 mid -10+50% 10-100WVDC 

Regulators ±20% (M) 

16 NRL Snap~ln Terminal -40-+85°C 47 - 22,000 mid -10+50% 10-450WVDC 
±20% 1M) 

17 NRlP Snap·ln Terminal, Low Profile -40- +85°C 47 - 22,000 mid -10+50% 10-450WVDC 
±20% 1M) 

18 NRL·W Sriap-In Terminal, Wide Temperature -40- +110°C 4.7 - 22,000 mid -10+50% 10 - 450WVDC 
±20% 1M) 

19 NRLP·W Snap-In Terminal, Low Profile, Wide. 
-40- +110°C 47 - 22,000 mdl -10+50% 10-450WVDC Temperature ±20% 1M) 

OPTIONS AVAILABLE 

EPOXY'END SEAL (-E) RADIAL TAPING (TB) CUT LEADS (C) 
ANTI-SOLVENT END SEAL (-AS) AXIAL TAPING (TR) FORMED LEADS (F) 

TANTALUM CAPACITORS 

NIC COMPONENTS CORP. 238 Route 109, Farmingdale, New York 11735 • (516) 694-0060 • (800) 645-9333, 9222 

A·1140 .For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

r1cM NIC COMPONENTS CORPORATION 

NORTH AMERICAN OPERATIONS NIPPON INDUSTRIES COMPANY LTD. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

ITEM 
NO. 

NRP 

NAP 

NRM 

NAM 

NTM 

NPRM 

NPAM 

NPTM 

NPR 

NPA 

NPST 

SERIES m-NCO 

35 NCD·TC 

36 NCD·SC 

37 NCM 

38 NMC 

39 NAO 

FILM CAPACITORS 

Radial, Non-Inductive Dipped Polyester -55- +85°C .001 - 1.0 mid 

Axial, Wrap and Fill Polyester, -55- +85°C .001- 2.0 mid 
Non-Inductive 

Radial, Metalized Polyester, Dipped -55- +85°C .01- 6.8 mid 

Polyester, Wrap and Fill, 
-55- +85°C .01-10 mId 

-55- +85°C .01-10 mid 

Radial Metalized Polypropylene, Dipped -55- +85°C .01- 3.3 mid 

Axial Metalized Polypropylene, Wrap and -55- +85°C .01-10 mId 
Fill, Flat Oval 

Axial Metalized Polypropylene, Wrap and -55- +85°C .01-10 mid. 
Fill, Tubular 

Radial Polypropylene -55- +85°C 1 OOpl - 2.0 mid 

Axial Polypropylene -55 - +85°C 1 OOpl - 2.0 mid 

Axial Polystyrene, Film Foil -55- +85°C 100 pi -1 mid 

CERAMIC CAPACITORS 

DESCRIPTION 

Radial Disc, HI-K Type 
Y5F, Y5P, Z5U, Z5V 

Radial Disc, Temperature Compensating 
Type, NPO, SL, N750, N1500 

Radial Disc, Semi-Conductive Type 
Y5S, Y5T, Y5V 

Radial, MUlti-Layer, Epoxy Dip 
NPO, X7R, Z5U 

Chip Type Multi-Layer 
NPO, X7R, Y5V,Z5U 

Axial Single Layer 

OPERATING 
TEMPERATURE 

1°C) 

-30- +85°C 

-30- +85°C 

-30- +85°C 

-55-125°C 

- 55 - 125°C 

-30- B5°C 

CAPACITANCE 
RANGE 

100 pld - .22 mid 

1.0 pld - 1000 pld 

.01 mld-.47 mid 

10 pld-2.2 mid 

0.5 pld - 2.2 mid 

1 pld-.l mid 

±10% (K) 
±5% (J) 
±2'll (G) 

±10% (K) 
±5'll (J) 

±10% (K) 
±5% (J) 

± (K) 
± (J) 

± 10% (K) 
±5% (J) 
±2% (G) 

± (K) 
±5% (J) 
±2'll (G) 

±10% (K) 
±5% (J) 
±2% (G) 

± 
±5% (J) 
±2% (G) 

±10% (K) 

± 
±5% (J) 
±2% IG) 

±10% (K) 

± 
±2% (G) 
±1% (F) 

TOLERANCE 

I', 

I·, 

:1 I', 

±5'll IJ) 
±10% IK) 

±20% 1M)· 
+80-20% IZ) 

±5'll IJI 
±10% (K) 
±20% 1M) 

± 
±5'll IJI 

± 10% IK) 
±20% 1M) 

± 5% IJ), ± 20% 
±10% IK) 

+80-20% IZ) . 

50- 630WVOC 

50-630WVOC 

100 - 630WVOC 

100 - 630WVOC 

100 - 630WVOC 

100 - 630WVOC 

100 - 630WVOC 

100 - 630WVOC . 

160 - 630WVOC 

160 - 630WVOC 

100 - 630WVOC 

RATED 
VOLTAGE 

RANGE 

16 - 6000WVOC 

III 

12- 50WVOC 

50 - 100WVOC 

25- 50WVOC 

16- 50WVOC 

IIIC COMPOIIEIITS CORP. 238 Route 109, Farmingdale, New York 11735 • (516) 694-0060 • (800) 645-9333, 9222 
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MOLDED MYLAR* CAPACITORS 
TYPE 111 

MOLDED IN RUGGED FLAME
RETARDANT MOLDING COMPOUND 

TINNED COPPERWELD LEADS 

1.625 t .025 

I +1 1 
±.001 

-! -0 I i ' I 8 D 

T 
Nytronics Type 111 Capacitors were developed for applications requiring excellent 
capacitance stability, superior humidity, superior humidity resistance and high insu
lation resistance. The Capacitor element is non-inductively wound with mylar dielec
tric and extended foil. Molded construction is ideally suited for automatic insertion. 
Available either reel packaged or ammo packaged. 

CAPACITANCE 
Shall be within the specified limits when measured at a frequency of 1 kHz at +2S0C. 

DISSIPATION FACTOR 
Shall not exceed 1 % when measured as above. 

INSULATION RESISTANCE 
Shall be a minimum of SO,OOO megohms when measured at +2SoC and with rated voltage 
applied for 2 minutes. 

DIELECTRIC STRENGTH 
Shall withstand 2.SX rated voltage for one minute. 

OPERATING TEMPERATURE 
Is -SsoC to +8SoC at full rated, voltage; derated linearly to SO% of rated voltage at 12SoC. 

LIFE TEST 
Is 2S0 hours at +8SoC and lS0% of rated voltage or, at +12SoC with 8SoC rated voltage applied. 
One failure in twelve.allowed. . 

MOISTURE RESISTANCE 
Capacitors shall meet the humidity requirements of M IL-STO-202E, Method 1060, S cycles. 

CAPACITY TOLERANCE SUFFIX 
J = ±S%; K = ±10%; M = ±20%. Other tolerances available on request. 

Intermediate Capacitance Values Available •. 

* Dupont Trade Name 

** Available in alternate A-B size. To order prefix number with AB. Example: ABll1Bl23, 100 
VOC only. 

100 VOLTS DC WORKING 

.001 A 

.0012 A 

.0015 A 

.0018 A 

.0022 A 

.0027 A 

.0033 A 

.0039 A 

.0047 A 

.0056 A 

.0068 A 

.0082 A 

.01 A 
.012" B or A·B. 
.01S" B or A·B 
.018" B or A·B 
.022" B or A·B' 
.027** Cor A·B 
.033" Cor A·B 
.039 C 
.047 C 

200 VOLTS DC WORKING 
.001 A 
.0012 A 
.0015 A 
.0018 A 
.0022 A 
.0027 A 
.0033 A 
.0039 A 
.0047 A 
.0056 A 
.0068 A 
.0082 A 
.01 B 
.012 B 
.015 B 
.018 B 
.022 B 
.027 C 
.033 C 

400 VOLTS DC WORKING 
.001 A·B 
.0012 A·B 
.0015 A·a 
.0018 A·B 
.0022 A·B 
.0027 A·a 
.0033 A·a 
.0039 A·a 
.0047 A·B 

.. OOS6 C 
.0068 C 

600 VOLTS DC WORKING 
.001 A·a 
.0012 A·B 
.0015 A·a 
.0018 A·a 
.0022 ~ 

.0027 C 

.0033 C 

CASE D 
SIZE MAX 

A .188 
a .188 
C .219 
A·B .219 

A·1142 For manufacturers' sales offices, see yellow pages 

ll1B102K 
111B122K 
ll1B1S2K 
ll1B182K 
111B222K 
ll1B272K 
ll1B332K 
111B392K 
ll1B472K 
ll1B562K 
ll1B682K 
111B822K 
ll1B103K 
ll1B123K 
ll1B1S3K 
ll1B183K 
ll1B223K 
ll1B273K 
ll1B333K 
111B393K 
ll1B473K 

ll1Cl02K 
ll1C122K 
l11C152K 
lllC182K 
ll1C222K 
11lC272K 
111C332K 
ll1C392K 
111C472K 
ll1C562K 
111C682K 
ll1C822K 
ll1C103K 
l11C123K 
111C153K 
ll1C183K 
l11C153K 
l11C273K 
ll1C333K 

ll1E102K 
l11E122K 
ll1E1S2K 
l11E182K 
l11E222K 
ll1E272K 
111E332K 
l11E393K 
111E472K 
lllES62K 
ll1E682K 

111Fl02K 
111Fl22K 
111Fl52K 
111F182K 
111F222K 
ll1F272K 
111F332K 

L 
MAX 

.440 

.697 

.697 

.S72 
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POLYESTER FILM CAPACITORS 
EXTENDED fOIL/FILM WRAP/EPOXY END FILL 
STYLE 107 -55°C TO +125°C 

~:;:~,;,l~;~--------
ELECTRICAL AND ENVIRONMENTAL CHARACTERISTICS 
CAPACITANCE MEASUREMENTS 
Capacitors of 1.0 ",F or less shall be measured at a frequency of 1000 Hz. Capacitors greater 
than 1.0 ",F shall be measured at 60 Hz. The standard capacitance tolerance is 20%. Other 
tolerances are available upon request. 
Reference: MIL-STD-202, Method 305. 

TEMPERATURE CHARACTERISTICS 
The maximum change in capacitance from the measured value at +25°C shall be -6% at 
-55°C, and +15% at +1250 C. 

DISSIPATION FACTOR 
When measured as specified in Paragraph 1, the dissipation factor at +25°C shall not exceed 
0.6% for values up to 1.0 ",F and shall not exceed 1.0% for greater capacitance values. 

INSULATION RESISTANCE 
When measured at +25°C, and rated voltage (or 500 VDC, whichever is less), the insulation 
resistance shall be a minimum of 50,000 megohm-microfarads, but need not exceed 100,000 
megohms. The period of electrification shall not exceed two minutes. 
Reference: MIL-STD-202, Method 302. 

VOLTAGE DERATING 
The capacitors may be operated at full rated voltage from -55°C to +850 C, or with linear 
derating to 50% of rated voltage above. +85°C with a maximum temperature of +1250 C. 

VOLTAGE TEST 
When tested at +25°C, the capacitors shall withstand the indicated DC test voltages for a 
period of one minute: 
Terminal to terminal 200% of DC rating 
Terminal to case (less than .235 diameter) 200% of DC rating 
Terminal to case (greater than .235 diameter) 400% of DC rating or 2,000 VDC, whichever is less 
Reference: MIL-STD-202, Method 301. 

LIFE TESTING 
When tested for 1000 hours at 150% of the appropriate rated voltage for the test temperature, 
the capacitors shall exhibit no more than one failure in twelve pieces tested. Alternatively, an 
accelerated + 125°C test may be performed at the +850 C voltage rating for a period of 250 
hours. A failure is defined as: 
a) A capacitance change of more than 10% of its initial value; 
b) A dissipation factor greater than that specified in Paragraph 3; 
c) An insulation resistance less than '13 that specified in Paragraph 4; or 
d) A permanent open or short. 

VIBRATION 
The capacitors will. meet or exceed in the vibration requirements of MIL-STD-202, Method 201. 

NYTRONICS CATALOG ~UMBERING SYSTEM 
107 B 103 M 

Nytronics ~ta~Capacitan~ ~ Capacitance 
Style B = 100V In ",,,,f. The first two digits are Tolerance 

C = 200V the significant figures, the third F = ±1 % 
E = 400V is the number of zeros. P = ±2% 
F = 600V J = ±5% 

K = ±10% 
M = ±20% 

Note: Special capacitance values, voltage ratings and sizes available to customer requirements. 

PHYSICAL SIZE TOLERANCES 
100 Volts DC & 200 Volts DC 400 Volts DC 

Up to .158 

DIAMETER .159 to .200 

Over .200 

LENGTH 

TINNED COPPERWELD LEADS 
No. 22 AWG. (.025) for cases up to .325 Dia. 
No. 20 AWG. (.032) for cases .326 thru 1.0 Dia. 
No. 18 AWG. (.040) for cases above 1.0 Dia. 

Lead Length: 1%" Min. 

+.032 Up to .218 -.000 
+.040 .219 to .500 -.000 
+.050 Over .500 -.000 

+X. 
-0 

Also available are the following styles with characteristics similar to Type 107. 

STYLE 103 
Flat Press with' Axial Leads 
Extended Foil Construction 
Polyester Film Dielectric 
Film Wrap-Epoxy Endfill 
- 55°C to + 125°C Operation 

STYLE 118 
Round Body with Axial Leads 
Extended Foi I Construction 
Polyester Film Di!!lectric' 
Polyethylene Cas!!-Epoxy Endfill 
-55°C to +100oC Operation 

±.032 

±.046 

±.062 

+~, 
-X. 

1500 

TVPE 107 
POL VESTER FILM 

CAPACITORS 

STANDARD RATINGS 
Icapacitance ",f I Dia. x Length Cat. No. 

1 DO VOLTS DC WORKING 
.001 .138 % 107B102M 
.0015 .138 % 107B152M 
.0022 .138 % 107B222M 
.0033 .138 % 107B332M 
.0047 ,138 % 107B472M 
.0068 .138 % 107B682M 
,0082 .138 % 107B822M 
,01 .158 % 107B103M 
.015 . 158 'U • 107B153M 
.022 . 158 21A • 107B223M 
.027 .158 :%, 107B273M 
.033 .158 ~ 107B333M 
.047 .190 107B473M 
.068 .220 21A, 107B683M 
.082 .265 ,%, 107B823M 
.1 . 265 '31 • 107B104M 
.12 .300 0/4 107B124M 
.15 .330 0/4 107Bl54M 
.22 . 350 '~ . 107B224M 
.27 . 350 IX • 107B274M 
.33 . 385 131 • 107B334M 
.39 .415 IX • 107B394M 
,47 ,450 131. 107B474M 
.56 . 490 131 • 107B564M 
.68 . 540 131 • 107B684M 
.82 . 570 131 • 107B824M 

1. • 590 1~ • 107B105M 
1.5 . 670 1~ • 107B155M 
1.8 . 730 1~ • 107B185M 
2.0 .700 1'12 107B2Q5M 

200 VOLTS DC WORKING 
.001 .138 % 107CI02M 
.0015 .138 % 107C152M 
.0022 .138 % 107C222M 
.0033 .138 % 107C332M 
.0047 .138 % 107C472M 
.0068 .138 % 107C682M 
.0082 .138 % 107C822M 
.01 .158 % 107C103M 
.015 .158 'U, 107C153M 
.022 .158 21,." 107C223M 
.027 .158 21A, 107C273M 
.033 .158 21A2 107C333M 
.047 .190 21A, 107C473M 
.068 .220 'U2 107C683M 
.082 .265 'U, 107C823M 
.1 .265 'X. 107C104M 
.12 .285 ';Jf. 107C124M 
.15 . 315 ,~ . 107ClS4M 
.22 .325 131. 107C224M 
. 27 .350 1~ • 107C274M 
.33 .390 1~. 107C334M 
.39 .415 1~. 107C394M 
. 47 ,450 1~ • 107C474M 
• 56 .490 1~ • 107C564M 
.68 • 540 1~ • 107C684M 
. 82 .580 1~ • 107C824M 

1. . 590 1~ • 107C105M 
1.5 . 680 1~ • 107C155M 
1.8 . 740 1~ • 107C185M 
2.0 . 750 1~ • 107C205M 

400 VOLTS DC WORKING 
.001 .156 % 107E102M 
.0015 .156 % 107E152M 
.0022 .156 % 107E222M 
.0033 .156 % 107E332M 
.0047 .187 % 107E472M 
.0068 .218 % 107E682M 
.0082 .234 % 107E822M 
.01 .250 % 107E103M 
.015 .296 % 107E153M 
.022 .312 0/4 107E223M 
.027 .281 ~8 107E273M 
.033 .312 ~8 107E333M 
.047 .343 7/8 107E473M 
.068 .375 1 107E683M 
.082 .406 1 107E823M 
.1 ,421 1 107EHl4M 
.12 ,468 1 107E124M 
.15 .468 11/4 107E154M 
.22 .546 1% 107E224M 
.27 .609 1% 107E274M 
.33 .593 1% 107E334M 
.39 .625 1% 107E394M 
.47 .671 1% 107E474M 
.56 .718 10/4 107E564M 
.68 .796 1:v.. 107E684M 
.82 .812 1~8 107E824M 

1. .812 2 107E10SM 
1.5 .921 21/4 107E155M 
1.8 1.015 21/4 107E185M 
2.0 1.093 21/4 107E205M 

Special capacitance values, tolerances and sizes are 
available on reauest. 
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·TYPE 187 
POLYPROPYLENE 
CAPACITORS 

EXTENDED FOIL/FILM WRAP I 
EPOXY ENDFILL 

ELECTRICAL SPECIFICATIONS 

CAPACITANCE 
Shall be within the specified limits when measured at 1 kHz at +25°C. 

DISSIPATION FACTOR 
Shall not exceed .1% when measured as above. 

INSULATION RESISTANCE 
When measured at +25°C and with rated voltage applied for 2 minutes, 
shall be a minimum 25.0,0.0.0 megohms/mfd; need not exceed 5.0.0;.0.0.0 
megohms. '. 

DIELECTRIC STRENGTH 
Shall withstand 2.0.0% of rated voltage for 1 minute. 

OPERATING TEMPERATURE 
-55°C to +l.o5°C at full rated voltage. 

LIFE TEST 

'+2 

+1 

o 

25.0 hours, at l.o5°C with 14.0% of rated volt~ge applied. One failure in -1 
twelve shall be permitted. 

HUMIDITY RESISTANCE 
-2 

Meets the requirements of MIL·STD'2.o2, Method 1.o3B, Test Condition -3 
B. After test the I.R. will be equal to or greater than 1/3 of the initial 
requirement. 

LEAD PULL & BEND TEST 
Capacitors will withstand a 5 pound pull test and bend test as de· 
scribed in RS·164. 

CAPACITY 100 VDC 200 VDC 
MFD. CATALOG NO. o MAX. L MAX. CATALOG NO. 
.001 1878102- .218 .625 187C102_ 
.0012 1878122- .218 .625 187C122-
.0015 1878152- .218 .625 187C152-
.0018 1878182_ .218 .625 187C182_ 
.0022 1878222_ .218 .625 187C222-
.0027 1878272_ ., .218 .625 187C272_ 
.0033 1878332- .218 .625 187C332-...: 
.0039 1878392_ .218 .625 187C392-
.0047 1878472_ .218 .625 187C472_ 
.0056 1878562- .218 .625 187C562-
.0068 1878682_ .218 .625 187C682-
.0082 1878822- .218 .625 187C822-
.01 1878103_ .218 .625 187CI03_ 
.012 1878123_ .218 .625 187C123_ 
.015 1878153 .235 .625 187C153 
.018 1878183_ .250 .625 187C183_ 
.022 1878223_ .265 .625 187C223_ 
. .027 1878273_ .285 .625 187C273_ 
.033 1878333_ .320 .625 187C333_ 
.039 1878393_ .345 .625 187C393_ 
.047 1878473_ .300 .750 187C473_ 
.056 1878563_ .325 .750 187C563_ 
.068 1878683_ .345 .812 187C683_ 
.082 1878823_ .345 .812 187C823_ 
.1 1878104 .410 .812 187C104 
.12 1878124_ .425 .812 187C124_ 
.15 1878154_ .425 .937 187C154_ 
.18 1878184_ .425 .937 187C184_ 
.22 1878224_ .450 .937 187C224_ 
.27 1878274 .460 1.125 187C274 
.33 1878334_ .490 1.125 187C334_ 
.39 1878394_ .490 1.250 187C394_ 
.47 1878474-':" .540 1.250 187C474_ 
.56 1878564_ .585 1.250 187C564_ 
.68 1878684_ .635 1.250 187C684_ 
.82 1878824_ .685 1.250 187C824_ 

1. 1878105 .760 1.250 187C105 

Min. Max. 

I 1.75 t L 

i a 

LEAD WIRE SIZE 
AWG DIAMETER MAX. 
#22 .40 & Under 
#20 .401 Thru 1.0 
#18 Above 1.0 

TYPE 187 
POLYPROPYLENE 

CAPACITORS 

Min. 

1500 

=r 1.75 1 lM~x.r-

® 
CAPACITY TOLERANCE SUFFIX 
F = ± 1% 
P = ±'2% 
J = ± 5% 
K = ±10% 
M = ±20% 

TYPICAL CAPACITANCE CHANGE 
WITH TEMPERATURE IN PERCENT 

- --r-~ 
r- ...... 

r- r--.... 
........ 

-50 -25 o +25 +50 +85 +100 +120 

TEMPERATURE IN DEGREES CENTIGRADE 
Other capacitance values and voltage ratings available upon request. 

400 VDC 
o MAX. L MAX. CATALOG NO. D'MAX. L MAX. 
.218 .625 187E102- .218 .625 
.218 .625 187£122- .218 .625 
.218 .625 187E152_ .218 .625 
.218 .625 187E182- .218 .625 
.218 .625 187E222- .218 .625 
.218 .625 187E272_ .218 .625 
.218 .625 187E332- .218 .625 
.218 .625 187E392- .218 .625 
.218 .625 187E472- .218 .625 
.218 .625 187E562- .24.0 .625 
.218 .625 187E682- .255 .625 
.218 .625 187E822_ .235 .687 
.232 .625 187£103- .255 .687 
.245 .625 187E123_ .280 .687 
.242 .687 187E153_ .310 .687 
.255 .687 187E183_ .340 .687 
.265 .687 Ui7E223_ .360 .687 
.316 .687 187E273_ .395 .687 
.320 .687 187E333_ .370 .812 
.358 .687 187E393~ .3115 .812 
.330 .812 187E473_ .435 .812 
.354 .812 187E563- .465 .812 
.385 .812 187E683_ .450 .937 
.415 .812 187E823_ .480 .937 
.415 .937 187E104_ .530 .937 
.450 .937 187E124_ .495 1.250 
.495 .937 187E154_ .545 1.250 
.530 .937 187E184 _ .605 1.250 
.520 1.125 187E224_ .655 1.250 
.575 1.125 187E274 .630 1.500 
.635 1.125 187E334_ .690 1.500 
.635 1.250 187E394_ .740 1.500 
.690 1.250 187E474_ .810 1.500 
.660 1.500 187E564_ .870 1.500 
.720 1.500 187E684_ .860 1.750 
.720 1.750 187E824_ .950 1.750 
.770 1.750 187E105 1.040 1.750 
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SUBMINIATURE CAPACITORS 
50, 80, 100 VDC 

I- 1.625 t L -...j.- 1.625 1 I Min. ::!:.050 --.1 Min. 

i a D~= 
-1 D ~.050 
® 

LEAD WIRE SIZE 
AWG Diameter 
#24 .280 & Under 
#22 .281·.532 
#20 Above .533 

OUTSTANDING FEATURES 
• Excellent Electrical Characteristics 
• Subminiature, Space Saving Sizes 
• Excellent Moisture Resistance 
• Self Healing 
• Excellent Shelf Life 
• Wide Operating Temperature Range 

CAPACITANCE 
Shall be measured at +25°C. For capacitance 
values of less than 1 /LF, the test frequency 
is 1 kHz, above 1 /LF use 12o.Hz. 

DISSIPATION FACTOR 
Shall not exceed .75% when measured as 
above. 

INSULATION RESISTANCE 
Shall be a minimum of 10,000 megohm X 
microfarads, need not exceed 30,000 meg· 
ohms when measured at +25°C and with 
rated voltage applied for two minutes. 

DIELECTRIC STRENGTH 
Shall withstand 1.8 times rated voltage for 
2 minutes without permanent breakdown. 

OPERATING TEMPERATURE 
-55°C to +850 C at full rated voltage; derated 
linearly to 50% of rated voltage at + 125°C. 

LIFE TEST 
250 hours at +85°C and 150% of rated volt· 
age. One failure in 18 allowed. 

MOISTURE RESISTANCE 
Capacitors shall be subjected to 95% R.H. at 
+40oC for 500 hours. 
Capacitors shall be removed from the humid· 
ity chamber on completion. Surface of units 
shall be wiped dry then exposed to circulating 
air for four hours. No more than one failure 
in 12 units tested. 

CAPACITANCE 
TOLERANCE SUFFIX 

G=::!:2% 
J = :!:5% 
K = ::!:10% 

CAP. 
MFD 

100 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2. 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 

10.0 

CATALOG 
NUMBER 

1848473 
1848563 
1848683 
1848823 
1848104 
1848124 
1848154 
1848184 
1848224 
1848274 
1848334 
1848394 
1848474 
1848564 
1848684 
1848824 
1848105 
1848125 
1848155 
1848185 

1~~C~g~ 
1848305 
1848335 
1848405 
1848475 
1848505 
1848605 
1848685 
1848805 
1848106 

DIA. 

.140 

.140 

.140 

.140 

.140 

.150 

.165 

.180 

.195 

.215 

.180 

.205 

.210 

.225 

.250 

.270 

.295 

.265 

.300 

.330 

.345 

.335 

.390 

.410 

.380 

.410 

.425 

.465 

.495 

.535 

.595 

LENGTH I 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.530 
.530 
.530 
.530 
.530 
.530 
.530 
.680 
.680 
.680 
.680 
.780 
.780 
.780 
.900 
.900 
.900 
.900 
.900 
.900 
.900 

EEM 1985 For manufacturers' sales offices, see yellow pages 

CAP. 
MFD 

50 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 

10.0 
12.0 
15.0 
18.0 
20.0 
25.0 
30.0 
35.0 
50.0 

80 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 

10.0 
12.0 
15.0 
18.0 

TYPE 184 
METALLIZED 
POLYESTER 

CATALOG 
NUMBER 

184A473 
184A563 
184A683 
184A823 
184A104 
184A124 
184A154 
184Al84 
184A224 
184A274 
184A334 
184A394 
184A474 
184A564 
184A684 
184A824 
184AI05 
184A125 
184A155 
184A185 
184A205 
184A225 
184A305 
184A335 
184A405 
184A475 
184A505 
184A605 
184A685 
184A805 
184A10S 
184A126 
184A156 
184A186 
184A206 
184A256 
184A306 
184A356 
184A506 

184Y473 
184Y563 
184Y683 

' 184Y823 
184Y104 
184Y124 
184Y154 
184Y184 
184Y224 
184Y274 
184Y334 
184Y394 
184Y474 
184Y564 
184Y684 
184Y824 
184Y105 

m~m 
184Y185 
184Y205 
184Y225 
184Y305 
184Y335 
184Y405 
184Y475 
184Y505 
184Y605 
184Y685 
184Y805 
184Y106 
184Y126 
184Y156 
184Y186 

DIA. 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.150 

.160 

.175 

.185 

.205 

.220 
.240 
.200 
.220 
.240 
.255 
.265 
.260 
.270 
.295 
.320 
.330 
.335 
.355 
.385 
.425 
.395 
.440 
.480 
.505 
.520 
.565 
.610 
.730 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.160 

.175 

.190 

.160 

.175 

.185 

.205 

.220 

.240 

.260 

.290 

.305 

.280 

.290 

.340 

.355 

.390 

.420 

.430 

.470 

.395 

.430 

.480 

.525 

.585 

.635 

-
1500 

LENGTH I 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.530 
.530 
.530 
.530 
.530 
.680 
.680 
.680 
.680 
.680 
.780 
.780 
.780 
.780 
.900 
.900 
.900 
.900 

1.08 
1.08 
1.08 
1.08 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.680 

.680 

.680 

.S80 

.680 

.680 

.680 

.680 
I .680 

.900 

.900 

.900 

.900 

.900 

.900 

A'1145 
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SUBMINIATURE CAPACITORS 
50, 80, 100 VDC 

LEAD WIRE SIZE 
AWG Diameter 
#24 .280 & Under 
#22 .281·.532 
#20 Above .533 

OUTSTANDING FEATURES 
• Excellent Electrical Characteristics 
• Subminiature, Space Saving Sizes 
• Excellent Moisture Resistance 
• Self Healing 
• Excellent Shelf Life 
• Wide Operating Temperature Range 

CAPACITANCE 
Shall be measured at +:1soC. For capacitance 
values of less than 1 p.F, the test frequency 
is 1 kHz, above 1 p.F use 120 Hz. 

DISSIPATION FACTOR 
Shall not exceed .SO% when measured as 
above. 

INSULATION RESISTANCE 
Shall be a minimum of SO,OOO megohm X 
microfarads, need not exceed 200,000 meg
ohms when measured at +2SoC and with 
rated voltage applied for two minutes. 

DIELECTRIC STRENGTH 
Shall withstand 1.8 times rated voltage for 
2 minutes without permanent breakdown. 

OPERATING TEMPERATURE 
-Ssoc to +12SOC at full rated voltage. 

LIFE TEST 
2S0 hours at + 12SoC and lS0% of rated volt· 
age. One failure in 18 allowed. 

MOISTURE RESISTANCE 
Capacitors shall be subjected to 9S% R.H. at 
+4O"C for 500 hours. . 
Capacitors shall be removed from the humid· 
ity ·chamber on completion. Surface of units 
sliall be wiped dry then exposed to circulating 
air for fOUr hours. No more than one failure in 
12 units tested. 

CAPACITANCE 
TOLERANCE SUFFIX 

G= ±2% 
J =±5% 
K = ±10% 

CAP. 
MFD 

100 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
1).18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 
9.0 

10.0 

CATALOG 
NUMBER 

1948473 
1948563 
1948683 
1948823 
1948104 
1948124 
1948154 
1948184 
1948224 
1948274 
1948334 
1948394 
1948474 
1948564 
1948684 
1948824 
1948105 
1948125 
1948155 
1948185 
1948205 
1948225 
1948305 
1948335 
1948405 
1948475 
1948505 
1948605 
1948685 
1948805 
194B905 
1948106 

OIA. LENGTH I 
.140 .40(} 
.14(} .400 
.140 .400 
.140 .530 
.140 .530 
.140 . .530 
.160 .530 
.175 .530 
.190 .530 
.210 .530 
.230 .530 
.210 .680 
.230 .680 
.250 .680 
.270 .680 
.295 .680 
.325 .680 
.330 .780 
.365 .780 
.340 .900 
.360 .900 
.375 .900 
.435 .900 
.455 .900 
.430 1.205 
.465 1.205 
.475 1.205 
.520 1.205 
.555 1.205 
.SOO 1.205 
.635 1.205 
.670 1.205 

A·1146 For manufacturers' sales offices, see yellow pages 

TYPE 194 
METALLIZED 

POLYCARBONATE 

CAP. 
MFD 

50 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 
9.0 

10.0 

CATALOG 
NUMBER 

194A473 
194A563 
194A683 
194A823 
194AI04 
194A124 
194A154 
194A184 
194A224 
194A274 
194A334 
194A394 
194A474 
194A564 
194A684 
194A824 
194A105 
194A125 
194A155 
194A185 
194A205 
194A225 
194A305 
194A335 
194A405 
194A475 
194A505 
194A60S 
194A685 
194A805 
194A905 
194A106 

OIA. 

.140 

.140 

.140 

.140 

.140 

.160 

.160 

.160 

.170 

.190 

.200 

.170 

.180 

.200 

.220 

.240 

.260 

.240 

.260 

.290 

.305 

.320 

.. 345 

.360 

.340 

.365 

.375 

.410 

.435 

.430 

.460 

.480 

1500 

LENGTH I 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.530 
.530 
.530 
.530 
.530 
.530 
.680 
.680 
.680 
.680 
.680 
.780 
.780 
.900 
.900 
.900 
.900 
.900 

1.08 
1.08 
1.08 

12.0 194A126 .530 - 1.08 
15.0 194A156 .550 1.08 
20.0 194A206 .630 1.08 
25.0 194A256 .710 1.08 
30.0 194A306 .770 1,08 

80 VDC 
0.047 194Y473 .140 .400 
0.056 194Y563 .140 .400 
0.068 194Y683 .140 .400 
0.082 194Y823 .140 .400 
0.10 194Y104 .140 .400 
0.12 194Y124 .165 .400 
0.15 194Y154 .180 .400 
0.18 194Y184 .195 .400 
0.22 194Y224 .215 .400 
0.27 194Y274 .235 .400 
0.33 194Y334 .255 .400 
0.39 194Y394 .210 .530 
0.47 194Y474 .230 .530 
0.56 194Y564 .250 .530 
0.68 194Y684 .270 .530 
0.82 194Y824 .250 .680 
1.00 194Y105 .275 .680 
1.2 194Y125 .300 .680 
1.5 194Y155 .330 .680 
1.8 194Y185 .335 .780 
2.0 194Y205 .355 .780 
2.2 194Y225 .370 .900 
3.0 194V305 .365 .900 
3.3 194Y335 .385 .900 
4.0 194Y405 .420 .900 
4.7 194Y475 .455 .900 
5.0 194Y505 .430 1.08 
6.0 194Y605 .470 1.08 
6.8 194Y685 .500 1.08 
8.0 194Y805 .540 1.08 
9.0 194Y905 .570 1.08 

10.0 194Yl06 .600 1.08 
12.0 194Y126 .610 1.205 
15.0 194Y156 .685 1.205 
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POLYESTER TAPE WRAP CASE/EPOXY ENDFILL 
Type 192 Capacitors feature small size, excellent stability, high insulation resis
tance, low dissipation factor and good humidity resistance. These properties make 
them ideal for use in timing and integrating circuitry. 

CAPACITANCE 
Shall be within specified tolerance when measured at 1 KHz for values thru 1 MFD and at 60 Hz 
for values above 1 MFD. 

DISSIPATION FACTOR 
Less than .1 % when measured as above at 25°C. 

DIELECTRIC STRENGTH 
1.5 X rated voltage for one mi"nute through a limiting resistance of 100 ohms/volt. 

INSULATION RESISTANCE 
Minimum values. 

Temperature 

Megohms 
X Microfarads 

Need Not Exceed 
(Megohms) 

100,000 

200,000 

5,000 

10,000 

Measured After Two Minutes Electrific!ltion 
At Rated Voltage 

TEMPERATURE RANGE 

500 

1000 

-55°C to +85°C at rated voltage to lO5°C with 50% voltage derating. 

HUMIDITY 
Will meet the test requirements of MIL-STD-202, Method 1036, Test Condition 6. After testing 
the I.R. will be equal to or greater than 'IJ of the initial requirements. One failure in 12 
permitted. 

LIFE TEST 
250 hours at 85°C with 140% of rated voltage applied. A resistance of one ohm per volt shall 
be inserted in series with each capacitor. One failure in 12 shall be permitted. 

D TOLERANCE 
.249 and Under 
.250 thru .500 
.501 thru 1.000 

+.032 
+.046 
+.062 

LEAD GAUGE CAPACITY TOLERANCE UFFIX S 
B ody Length 
530 and Less 
650 thru 1.062 
.187 thru 2.00 1 

G reater Than 2.00 

AWG 
24 
22 
20 
18 

TYPICAL CAPACITANCE CHANGE 
WITH TEMPERATURE IN PERCENT 

+2 -+1 r- r-r--0 ..... ..... 
-1 

-2' 

-3 

-50 -25 0 +25 +50 
DEGREES CENTIGRADE 

F = ± 1% 
P =± 2% 
J = ± 5% 
K = ±10% 
M = ±20% 

LEAD MATERIAL: 
Tinned copperweld wire shall· 
withstand mechanical test 
as specified in Paragraph 3.4 
of EIA Standard RS-164A 

--r--.. 
I"'-

+85 +105 

\ 

TYPE 192 
METALLIZED 

POLYPROPYLENE 
CAPACITORS 

1 CAP MFD 1 CAT. No. "I DIA. 

150 VOLTS DC WORKING 
.0lO 192VlO3 .160 
.012 192V123 .170 
.015 192V153 .190 
.018 192V183 .165 
.022 192V223 .180 
.027 192V273 .188 
;033 192V333 .178 
.039 192V393 .188 
.047 192V473 .203 
.056 192V563 .190 
.068 192V683 .205 
.082 192V823 .225 
.lO 192V104 .245 
.12 192V124 .265 
.15 192Vl54 .240 
.18 192V184 .260 
.22 192V224 .285 
.27 192V274 .315 
.33 192V334 .315 
.39 192V394 .325 
.47 192V474 .355 
.56 192V564 .385 
.68 192V684 .380 
.82 192V824 .380 

1.0 192VlO5 .415 
1.2- 192V125 .450 
1.5 192V155 .500 
2.0 192V205 .535 
3.0 192V305 .575 
4.0 192V405 .660 
5.0 192V505 .665 
6.0 192V605 .725 
8.0 192V805 .770 

10.0 192V106 .860 

200 VOLTS DC WORKING 
.0lO 192C103 .160 
.012 192C123 .170 
.015 192C153 .190 
.018 192C183 .165 
.022 192C223 .180 
.027 192C273 .195 
.033 192C333 .2lO 
.039 192C393 .195 
.047 192C473 .215 
.056 192C563 .230 
.068 192C683 .250 
.082 192C823 .225 
.10 192ClO4 .245 
.12 192C124 .265 
.15 192C154 .295 
.18 192C184 .285 
.22 192C224 .310 
.27 192C274 .340 
.33 192C334 .370 
.39 192C394 .360 
.47 192C474 .395 
.56 192C564 .425 
.68 192C684 .465 
.82 192C824 .440 

1.0 192C105 .480 
1.2 192C125 .525 
1.5 192C155 .580 
2.0 192C205 .670 
3.0 192C305 .720 
4.0 192C405 .825 
5.0 192C505 .830 
6.0 192C605 1.000 
8.0 192C805 .960 

10.0 192ClO6 1.070 

400 VOLTS DC WORKING 
.0lO 192E103 .205 
.012 192E123 .220 
.015 192E153 :195 
.018 192E183 .210 
.022 192E223 .230 
.027 192E273 .220 
.033 192E333 .240 
.039 192E393 .255 
.047 192E473 .230 
.056 192E563 .245 
.068 192E683 .270 
.082 192E823 .290 
.10 192E104 .285 
.12 192E124 .305 
.15 192El54 .340 
.18 192£184 .370 
.22 192E224 .365 
.27 192E274 .400 
.33 192E334 .440 
.39 192E394 .475 
.47 192E474 .440 
.56 192E564 .475 
.68 192E684 .525 
.82 192E824 .570 

1.0 192E105 ;560 
1.2 192E125 .610 
1.5 192E155 .680 
2.0 192E205 .710 
3.0 192E305 .860 
4.0 192E405 .860 
5.0 192E505 .950 

1500 

LENGTH I 

.400 

.400 

.400 

.470 

.470 

.470 

.470 

.470 

.470 

.530 

.530 

.530 

.530 

.530 

.650 

.650 

.650 

.650 

.780 

.780 

.780 

.780 

.900 
1.062 
1.062 
1.062 
1.062 
1.187 
1.437 
1.437 
1.750 
1.750 
2.000 
2.000 

.400 

.400 

.400 " 

.470 

.470 

.470 

.470 

.530 

.530 

.530 

.530 

.650 

.650 

.650 

.650 

.780 

.780 

.780 

.780 

.900 

.900 

.900 

.900 
1.187 
1.187 
1.187 
1.187 
1.187 
1.500 
1.500 
1.750 
1.750 
2.000 
2.000 

.400 

.400 

.470 

.470 

.470 

.530 

.530 

.530 

.650 

.650 

.650 

.650 

.780 

.780 

.780 

.780 

.900 

.900 

.900 

.900 
1.187 
1.187 
1.187 
1.187 
1.500 
1.500 
1.500 
1.750 
1.750 
2.250 
2.250 
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.. 
METALLIZED 

POLYCARBONATE 

TYPICAL TEMPERATURE CHARACTERISTICS FOR METALLIZED 
POLYESTER CAPACITORS - TYPE 184 

AVERAGE CAPACITANCE CHANGE 
~ VS. 
[(l TEMPERATURE AT 1000 Hz 

AVERAGE DISSIPATION FACTOR 
VS. 

TEMPERATURE AT 1000 Hz 

1500 

1~)I1IIIIIIIIIIII.11 i ~Iilllllll·llilmil 
~ -60 -40 -20 0 20 40 60 80 100 120 140 ~ -60 -40 -20 0 20 40 60 80 100 120 140 
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~ 

INSULATION RESISTANCE 
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..... 
~ 
I' 
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Z -40 -20 0 

i 

20 
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TEMPERATURE IN °C 

20 40 60 80. 100 
DEGREES CENTIGRADE 

TYPICAL TEMPERATURE CHARACTERISTICS FOR METALLIZED 
POLYCARBONATE CAPACITORS - TYPE 194 

~ 
[(l 

CAPACITANCE CHANGE 
VS. 

TEMPERATURE 

DISSIPATION FACtOR 
VS. 

TEMPERATURE 

120 140 160 

i ~:~111i 11111111I11 I ,~n 11111111111111111 
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METALLIZED POLYESTER CAPACITORS TYPE 188 FILM WRAP I 
EPOXY END FILL -55°C TO +125°C 

Type 188 Capacitors features extremely small size, light weight and self clearing 
metallized construction which virtually eliminates catastrophic failures. Well suited 
for Voltage Multiplier Circuits in TV power supplies and Electrostatic copiers. Also 
ideal for Potting or encapsulating in Electronic Sub assemblies, Power supplies, etc. 

CAPACITANCE 
Measurements shall be made at 1000 cycles per second for capacitance values thru 1. MFD 
and at 60 cycles per second for values over 1. MFD. 

CAPACITANCE TOLERANCE 
Standard capacitance tolerance is :!:20% (M). Closer tolerances available upon request. 

DISSIPATION FACTOR 
The dissipation factor shall not e1<ceed 1% when measured at 25°C. Measurements shall be 
made at 1000 Hz for capacitance values thru 1. MF and at 60 Hz for higher values. 

TEST VOLTAGE 
Capacitors shall withstand 200% of rated DC voltage for one minute at 25°, with the charging 
and discharge current limited to a maximum of 1. Ampere. 

OPERATING TEMPERATURES 
-55°C to +125°C. 

LIFE TEST 
Capacitors shall withstand a life test of 250 hours at 125°C with 140% of the 125°C rated 
DC voltage applied. A resistance of one ohm per volt of applied voltage shall be inserted in 
series with the capacitor. 

VOLTAGE DERATING 
These capacitors will operate as full DC voltage ratings at 85°C. For operation at temperatures 
above 85°C, see Figure 4. 

VIBRATION 
Capacitors shall withstand a vibration test per Method 204, Test condition B of MIL-STD-202B 
as rnodified by MIL-C-27287. After test, the I.R. will be equal to or greater than 1/3 of the initial 
requirement. 

HUMIDITY TEST 
These capaCitors shall meet the humidity test requirements of M IL-STD-202 Method 103B, test 
condition B. After testing the I.R. will be equal to or greater than 1/3 of the initial requirement. 

Lead Sizes 
.160 dia. - .250 = .020 
.251 dia. - .500 = .025 
.501 dia. & over = .032 

EEM 1985 

Icapacitancel Diameted Length Cat. No. 

600 VOLTS DC WORKING 
.010 .20 .53 188F103M 
.012 .18 .65 188F123M 
.015 .20 .65 188F153M 
.018 .22 .65 188F183M 
.022 .23 .65 188F223M 
.027 .25 .65 188F273M 
.033 .28 .65 188F333M 
.039 .26 .78 188F393M 
.047 .28 .78 188F473M 
.056 .30 .78 188F563M 
.068 .32 .78 188F683M 
.082 .35 .78 188F823M 
.10 .33 .97 188Fl04M 
.12 .35 .97 188F124M 
.15 .39 .97 188F154M 
.18 .44 .97 188F184M 
.22 .42 1.17 188F224M 
.27 .45 1.17 188F274M 
.33 .50 1.17 188F334M 
.39 .55 1.17 188F394M 
.47 .54 1.45 188F474M 
.56 .58 1.45 188F564M 
.68 .63 1.45 188F684M 
.82 .63 1.68 188F824M 

1.0 .69 1.68 188F105M 
1.2 .75 1.68 188F125M 
1.5 .84 1.68 188F155M, 
2.0 .83 2.25 188F205M 
2.5 .92 2.25 . 188F255M 
3.0 1.00 2.25 188F305M 

For manufacturers' sales offices, see yellow pages 

TYPE 188 
POLYESTER 

CAPACITORS 

I Ca,acitance I Diameter I Leqtb 

tOO,VOLTS DC WORKING 
.010 .16 .40 
.012 .16 .40 
.015 .16 .40 
.018 .16 .40 
.022 .16 .40 
.027 .16 .40 
.033 .16 .40 
.039 .18 .40 
.047 .20 .40 
.056 .16 .53 
,068 .16 .53 
.082 .17 .53 
.10 .19 .53 
.12 .20 .53 
.15 .19 .65 
.18 .21 ,65 
.22 .23 .65 
.27 .25 .65 
.33 .27 .65 
.39 .29 .65 
.47 .26 .78 
.56 .28 .78 
.68 .30 .78 
,82 .33 .78 

1.0 .36 .78 
1.2 .34 .97 
1.5 .37 .97 
2.0 .42 .97 
2,5 .42 1.17 
3,0 .45 1,17 
3,5 .49 1.17 
4.0 .52 1.17 
4.5 .49 1.45 
5.0 .52 1.45 

200 VOLTS DC WORKING 
,010 .16 .40 
,012 .17 .40 
.015 .19 .40 
,018 .21 .40 
.022 .16 .53 
.027 .17 .53 
,033 .19 .53 
.039 .20 .53 
.047 .18 .65 
,056 .20 .65 
.068 .21 .65 
.082 .23 .65 
.10 .25 .65 
.12 .27 .65 
.15 .30 ,65 
,18 .27 .78 
.22 .30 .78 
,27 .32 .78 
.33 .35 .78 
.39 .33 .97 
.47 .35 ,97 
.56 .38 .97 
,68 .42 .97 
,82 .46 .97 

1.0 .45 1.17 
1.2 .49 1.17 
1.5 .54 1.17 
2.0 .56 1.45 
2,5 .61 1.45 
3.0 .67 1.45 
3.5 .65 1.68 
4.0 .69 1.68 
4.5 .73 1.68 
5,0 .77 1.68 

400 VOLTS DC WORKING 
.010 .20 .40 
,012 .16 .53 
.015 .17 .53 
,018 .19 .53 
.022 .20 .53 
.027 .18 .65 
.033 ,20 .65 
.039 .21 .65 
,047 .23 .65 
.056 .25 .65 
.068 .27 .65 
.082 .25 .78 
.10 .27 .78 
.12 .29 .78 
.15 .32 .78 
.18 .35 ,78 
.22 .33 .97 
.27 ,36 .97 
.33 .39 .97 
.39 .42 .97 
.47 .46 .97 
.56 .44 1.17 
.68 .48 1.17 
.82 ,54 1.17 

1.0 .53 1.45 
1.2 .57 1.45 
1.5 .63 1.45 
2.0 .65 1.68 
2.5 ,73 1.68 
3.0 .79 1.68 
3.5 ,85 1.68 
4.0 .78 2.25 
4.5 .83 2.25 
5.0 ,87 2.25 

WI 

1500 

Cat. NI. 

188BI03M 
188B123M 
188B153M 
188B183M 
188B223M 
188B273M 
188B333M 
188B393M 
188B473M 
188B563M 
188B683M 
188B823M 
188BI04M 
188B124M 
188BI54M 
188B184M 
188B224M 
188B274M 
188B334M 
188B394M 
188B474M 
188B564M 
188B684M 
188B824M 
188BI05M 
188B125M 
188B155M 
188B205M 
188B255M 
188B305M 
188B355M 
188B405M 
188B455M 
188B505M 

188CI03M 
188B123M 
188C153M 
188CI83M 
188C223M 
188C273M 
188C333M. 
188C393M 
188C473M 
188C563M 
188C683M 
188C823M 
188CI04M 
188C124M 
188C154M 
188C184M 
188C224M 
188C274M 
188C334M 
188C394M 
188C474M 
188C564M 
188C684M 
188C824M 
188CI0SM 
188C125M 
188C155M 
188C205M 
188C255M 
188C30SM 
188C355M 
188C405M 
188C455M 
188C505M 

188EI03M 
188E123M 
188E153M 
188E183M 
188E223M 
188E273M 
188E333M 
188E393M 
188E473M 
188E563M 
188E683M 
188E823M 
188EI04M 
188EI24M 
188EI54M 
188E184M 
188E224M 
188E274M 
188E334M 
188E394M 
188E474M 
188E564M 
188E684M 
188E824M 
188E105M 
188E12SM 
188E155M 
188E205M 
188E25SM 

188E305M 
188E355M 
188E405M 
188E455M 
188E505M 
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METALLIZED POLYESTER CAPACITORS TYPE 189 FILM WRAP I 
EPOXY END FILL -55°C TO +125°C 

Type 189 Capacitors features extremely small size, light weight and self clearing 
metallized construction which virtually eliminates catastrophic failures. Well suited 
for Voltage Multiplier Circuits in TV power supplies and Electrostatic copiers. Also 
ideal for Potting or encapsulating in Electronic Sub assemblies, Power supplies, etc; 

CAPACITANCE 
Measurements shall be made at 1000 'cycles per second for capacitance values thru 1. MFD 
and at 60 cycles per second for values over 1.' MFD. 

CAPACITANCE TOLERANCE 
Standard capacitance tolerance is ±20% (M). Closer tolerances avai lable upon request. 

DISSIPATION FACTOR 
The dissipation factor shall not exceed 1% when measured at 25°C. Measurements shall be 
made at 1000 Hz for capacitance values thru 1. MF and at 60 Hz for higher values. 

TEST VOLTAGE 
Capacitors shall withstand 200% of rated DC voltage for one minute at 25°, with the charging 
and discharge current limited to a maximum of 1. Ampere. 

OPERATING TEMPERATURES 
-55°C to +1250 C. 

LIFE TEST 
Capacitors shall withstand a life test of 250 hours at 125°C, with 140% of the 125QC rated 
DC voltage applied. A resistance of one ohm per volt of applied voltage shall be inserted in 
series with the capacitor. . 

VOLTAGE DERATING 
These capacitors will operate as full DC voltage ratings at 85°C. For operation at temperatures 
above 85°C, see Figure 4. 

VIBRATION 
Capacitors shall withstand a vibration test per Method 204, Test condition B of M IL-STD-202B 
as modified by MIL-C-27287. 

HUMIDITY TEST 
These capacitors shall meet the humidity test requirements of MIL-STD-202 Method 103B, test 
condition B. After testing the I.R. will be equal to or greater than lI3 of the initial requirement. 

ICt:.~~-IThiCknesd Width I Length I Cat. No. 

600 VOLTS DC WORKING 

1% +1 
-0 

Lead Sizes 
Nom. Body Length 
Thru .530 
.650 thru .970 
Above.970 

A'1150 

~L(±X6")~ 

Lead Dia. 
.020 
.025 
.032 

.010 .12 .25 .53 189F103M 

.012 .13 .26 .53 189F123M 

.015 .15 .28 .53 189F153M 
.018 .17 .30 .53 189F183M 
.022 .19 .32 .53 189F223M 
.027 .21 .34 .53 189F273M 
.033 .24 .37 .53 189F333M 
.039 .21 .34 .65 189F393M 
.047 .24 .37 .65 189F473M 
.056 .22 .35 .78 189F563M 
.068 .25 .38 .78 1.89F683M 
.082 .27 .40 .78 189F823M 
.10 .30 .43 .78 189F104M 
.12 .32 .48 .78 189F124M 
.15 .36 .52 .78 189Fl54M 
.18 .33 .49 .97 189F184M 
.22 .37 .53 .97 189F224M 
.27 .36 .52 1.17 189F274M 
.33 .40 .56 1.17 189F334M 
.39 .44 .60 1.17 189F394M . 
.47 .49 .65 1.17 189F474M 
.56 .41 .57 1.68 189F564M 
.68 .45 .61 1.68 189F684M 
.82 .51 .67 1.68 189F824M 

1.0 .58 .74 1.68 189F105M 
1.2 .64 .80 1.68 189F125M 
1.5 .73 .89 1.68 189F155M 
2.0 .69 .89 2.25 189F205M 
2.5 .80 1.00 2.25 189F225M 
3.0 .87 1.07 2.25 189F305M 

INTERMEDIATE VALUES AVAILABLE. 

For manufacturers' sales offices, see yellow pages 

TYPE 189 
POLYESTER 

CAPACITORS 

1500 

Col. NL 

EEM 1985 



POLYSTYRENE FILM CAPACITORS 
HERMETICALLY SEALED TYPE 231 -65°C to +85°C 

~======= ... ~L~~'$'~_'~~")_U==~~~= W.L 'M«-,~*N(4,4.t/iMl 
ELECTRICAL AND ENVIRONMENTAL CHARACTERISTICS 
1. CAPACITANCE MEASUREMENTS 

Capacitors of 1.0 p,F or less shall be measured at a frequency of 1000 Hz. Capacitors greater than 1.0 p,F 
measured at 60 Hz. 
Tolerances of ±20%, ±10%, ±5%, ±2%, ±1 % are standard. Tolerances tloser than ±1 % are available 
upon request. 

Reference: MIL·STD·202, Method 305. 

2. TEMPERATURE/CHARACTERISTICS AND STABILITY 
When measured over the full operating range, the Temperature Coefficient shall be -120 ppm/oC 
±30 ppm/oC. 
There shall be less than 0.1 % change per year in capacitance when operated between +20oC and +50oC. 
When cycled from -55°C to +75°C, the capacitance shall not vary more than 0.2% from its initial 
measurement. 

3. DISSIPATION FACTOR 
When measured as specified in Paragraph I, the dissipation factor at + 25°C shall not exceed 0.1 %. 

4. INSULATION RESISTANCE 
When measured at + 25°C, and rated voltage (or 500 VDC, whichever is less), the insulation resistance 
shall be a minimum of 200,000 megohm-microfarads, but need not exceed 500,000 megohms. The period 
of electrification shall not exceed two minutes. 

Reference: MIL-STD-202, Method 302. 

5. VOLTAGE DERATING 
The. capaCitors may be operated at full rated voltage from -55°C to +85 0 C. 

6. VOLTAGE TEST 
When tested at + 25°C, the capacitors shall withstand the indicated DC test voltages for a period of 
one minute: 

Terminal to terminal 200% of DC rating 
Terminal to case 200% of DC ratir,g 
Reference: MIL-STD-202, Method 301. 

7. LIFE TESTING 
When tested at 85°C for 250 hours at 140% of the rated voltage, the capacitors shall exhibit no more 
than one failure in twelve pieces tested. A failure is defined as: 

a) A capacitance change of more than 6% of its initial value; 
b) A dissipation factor greater than that specified in Paragraph 3; 
c) An insulation resistance less than 60% that specified in Paragraph 4; or 
d) A permanent open or short. 

S. VIBRATION 
The capacitors will meet or exceed the vibration requirements of MIL-STD-202, METHOD 201. 

NYTRONICS CATALOG NUMBERING SYSTEM 

NYTRONICSTYPE 
231 POlystyrene 

TERMINALS 
Wire Leads 

231 

No. 22 AWG. (.025) 
for case Dia •• 312 and under 
No. 20 AWG. (.032) 
for case Dia. over .312 

CIRCUIT 
Circuit 1 Circuit 3 

CONFIGURATIONS 

Circuit 1 

EEM 1985 

A 3 

DC RATED VOLTAGE 
B = 100 
C = 200 
E = 400 
F = 600 

STYLE 3 

o s 
.400 .020 
.562 .031 
and up 

Minimum 0=.400" 

104 M 2 

T STYLE 

CAPACITANCE TOLERANCE 
M = ±20% 
K = ±10% 
J = ±5% 
G=±2% 
F = ±1% 

CAPACITANCE 
In uuf. The first two digits are the 
significant figures, the third is 
the number of zeroes. 

Circuit 3 

Deduct ,/,. flom l 

For manufacturers' sales offices, see yellow pages 

TYPE 231 
POLYSTYRENE 

FILM CAPACITORS 

231AIB822K .0082 . 235 
231AIBI03K .01 . 235 
231AIBI23K .012 . 235 
231AIBI53K .015 . 235 
231AI8183K .018 .312 
231AIB223K .022 .312 
23IAIB273K .027 .312 
231AIB333K .033 .312 
231AIB393K .039 .312 
231AIB473K .047 . 400 
231AIB563K .056 .400 
231AIB683K .068 .400 
231AIB823K .082 .562 
231AIBI04K .10 .562 
231AIBI24K .12 .562 
231AIBI54K .15 .562 
231AIBI84K .18 .562 
231AIB224K .22 .562 
231AIB274K .27 .670 
231AIB334K .33 .670 
231AIB394K .39 .670 
231AIB474K .47 .670 
231AIB564K .56 .670 
231AIB684K .68 .750 
231AIB824K .82 1.000 
231AIBI05K 1.0 1.000 
231AIBI25K 1.2 1.000 

200 VOLTS DC WORKING 
23IAIC472K .0047 .235 
231AIC562K .0056 .235 
231AIC682K .0068 .235 
231AIC822K .0082 .312 
231AICI03K .01 .312 
231AICI23K .012 .312 
231AICI53K .015 .312 
231AICI83K .018 .312 
231AIC223K .022 .400 
231AIC273K .027 .400 
231AIC333K .033 .400 
231AIC393K .039 .400 
231AIC473K .047 .562 
231AIC563K .056 .562 
231AIC683K .068 .562 
231AIC823K .082 .562 
231AICI04K .10 .562 
231AICI24K .12 .562 
231AICI54K .15 .670 
231AICI84K .18 .670 
231AIC224K .22 .670 
.231AIC274K .27 .670 
231AIC334K .33 .750 
231AIC394K .39 1.000 
231AIC474K .47 1.000 
231AIC564K .56 1.000 

400 VOLTS DC WORKING 
231AIE222K .0022 .235 
23IAIE272K .0027 .235 
231AIE332K .0033 .235 
231AIE392K .0039 .235 
23IAIE472K .0047 .312 
231AIE562K .0056 .312 
231AIE682K .0068 .312 
231AIE822K .0082 .312 
231AIE103K .01 .312 
231AIEl23K .012 .312 
231AIEl53K .015 .400 
231AIEl83K .018 .400 
231A1E223K .022 .400 
231AIE273K .027 .562 
231AIE333K .033 .562 
231AIE393K .039 .562 
231AIE473K .047 .562 
231AIE563K .056 .562 
231AIE683K .068 .562 
231AIE823K .082 .670 
231AIEl04K .10 .670 
231AIEl24K .12 .562 
231AIEl54K .15 .670 
231AIEl84K .18 .670 
231AIE224K .22 .7'10 
231AIE274K .27 .750 
231AIE334K .33 1.000 
231AIE394K .39 1.000 
231AIE474K .47 1.000 

600 VOLTS DC WORKING 
231AIF102K .001 .235 
231AIF122K .0012 .235 
231AIF152K .0015 .235 
231AIF182K .0018 .235 
231AIF222K .0022 .312 
23IAIF272K .0027 .312 
231AIF332K .0033 .312 
231AIF392K .0039 .312 
23IAIF472K .0047 .312 
231AIF562K .0056 .312' 
231Alf682K .0068 .312 
231Alf822K .0082 .312 
231AIF103K .01 .400 
231AIF123K .012 .400 
231AIF153K .015 . 562 
231AIF183K .018 . 562 
231Alf223K .022 .562 
231Alf273K .027 .562 
231Alf333K .033 .562 
231Alf393K .039 .562 
231Alf473K .047 .670 
231Alf563K .056 .670 
231Alf683K .068 .562 
231Alf823K .082 .670 
231AIF104K .10 .670 
231Alf124K .12 .750 
231Alf154K .15 1.000 
231Alf184K .18 1.000 
231Alf224K .22 1.000 

1500 

')( . 
')( . 
')( . 
')( . ')(, 
')(, ')(, 
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1)(, 
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1')16 
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I'X, 
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')(, 
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'l{, 
')(, 
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llX, 
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• 
1500 

MIL TYPE CP04 - CP08 
MIL-C-2S 

HERMETICALLY SEALED 
CAPACITORS 

HERMETICALLY SEALED CAPACITORS CP04 THRU CP09 TO MIL-C~25 

CPO~1 _ CP05A1 
IUnlnsu ated) (Insulated) 

(un~:~~~ed) (ln~~i:h:1) , 
Char. K Size· 

Char. K Size' 
p.F WYDC - 55"C to + 125"C D.x,L. 

p.F WVDC - 550 C to + 125"C D. X L. 

.001 600 CP08A1KFl02K3 .235 X 0/4 
.001 600 CP04A1KFl02K3 .235 x * .0015 600 CP08l1KFl52K3 .235 x 0/4 
.0015 600 CP04A1KFl52K3 .235 x * .0022 600 C P08A1KF222K3 .235 X 0/4 
.0022 600 CP04A1KF222K3 .235 x ~ 
.0033 600 CP04A1KF332K3 .235 x ~ 

.0033 400 CP06AIKE332K3 .235 X 0/4 
600 CP08A1KF332K3 .312x lYa 

.0047 600 CP04A1KF472K3 .235 X * .0068 600 CP04A1KF682K3 .235 x ~ 

.01 400 CP04A1KEl03K3 '.235 x ~ 
600 CI'04A1KFl03K3 .312 x Va 

.015 200 CP04A1KC153K3 .235 x * 600 CP04A1KFl53K3 .312 x Va 

.022 200 CP04A1KF223K3 .235 x ~ 
600 CP04A1KF223K3 .312 x Va 

.0047 200 CP08A1KC472K3 .235 x 0/4 
600 CP08A1KF472K3 .312x Va 

.0068 200 CP08A1KC682K3 .235 X 0/4 
600 CP08A1KF682K3 .312 x Va 

.01 100 CP08A1KB103K3 .235 X 0/4 
600 CP08A1KFl03K3 .312 x lYa 
100 CP08AIKB153K3 .235 x ~ 

.015 400 CP08A1KE153K3 .312 x Va 
600 CP08A1KF153K3 .400 x Va 

100 CP04A1KBH3K3 .235 x 0/4 
.033 400 CP04A1KE3 3K3 .312 x lYa 

600 CP04A1KF333K3 .400 x 7/a 
200 CP04A1KC473K3 .312 x lYa 

.047 400 CP04A1KE473K3 .400 x Va 
600 CP04A1KF473K3 .400 x llfa 
200 CP04A1KC683K3 .312 x Va 

.068 400 CP04A1KE683K3 .400 x llfa 
600 CP04A1KF683K3 .400 X 1% 

.022 200 CP08111KC223K3 .312 X lY. 
600 CP08A1KF223K3 . 400 x lY • 
200 CP08A1KC333K3 .312x 7/a 

.033 400 CP08A1KE333K3 .400 x 7/a 
600 CP08A1KF333K3 .400 x llfa 
100 CP08A1KB473K3 .312 x lY. 

.047 200 CPOBA1KC473K3 .400 x Va 
400 CP08A1KE473K3 .400 X Ilfa 
600 CP08A1KF473K3 .400 X 1% 

100 CP04A1KB104K3 .31h lYe 
.1 200 CP04A1KC104K3 .400 x Va 

400 CP04A1KE104K3 .400 x 1% 
600 CP04A1KFlO4K3 .562 x llfa 
100 CP04A1KBl54K3 .400 x ;y. 

.15 200 CP04A1KC154K3 .400 x II/a 

~& CP04A1KEl54K3 .562 x llfa 
CP04A1KFl54K3 .562 x 1% 

100 CP04A1KB224K3 .400 x 1% 
.22 200 CP04AlKC224K3 .400 x 1% 

400 CP04A1KE224K3 .562 x 1% 
600 CP04AIKF224K3 .562 x 1lYa 
100 CP04A1KB334K3 .400 x 1% 

.33 200 CP04A1KC334K3 .562 X llfa 
400 CP04A1KE334K3 .562 X 1lYa 
600 CP04A1.KF334K3 .670 x IVa 
100 CP04A1KB474K3 '.562 x llfa 

.47 200 CP04A1KC474K3 .562 x 1% 
400 CP04A1KE474K3 .670 x IVa 
600 CP04A1KF474K3 .750 x 2lfa 
100 CP04A1KB6S4K3 .562 x 1% 

.68 200 CP04A1KC684K3 .562 X IVa 
400 CP04A1KE684K3 .750 X 2lfa 
600 CP04A1KF684K3 1.0 X IVa 
100 CP04A1KB105K3 .562 X IVa 

1.0 200 CP04A1KC105K3 .670 x IVa 
400 CP04A1KE105K3 1.0 X IVa 

200 ~~~~~~~~~~~~ .400 xVa 
.068 400 0400 x 1% 

600 CP!l8AIKF683K3 .562 X lfa 
100 CP08A7KB104K3 .400 x Va 

.1 200 CP08A1KC104K3 .400 X llfa 
400 CP08A1KEl04K3 .562 X llfa 
600 CPOBA1KFl04K3 ,.562 X 1% 
100 CP08A1KB154K3 .. 400 X llfa 

.15 200 CP08A1KC.154K3 0400 x 1% 
400 CPOBA1KEl54K3 .562 x 1% 
600 CP08A1KF154K3 .562 X 1% 
100 CP08A1KB224K3 .400 X 1% 

.22 200 CP08A1KC224K3 .562 x .1lfa 
400 CP08A1KE224K3 .562 x 1% 
600 CP08AIKF224K3 .670 x 1% 
100 C P08A1KB334K3 .562 X llfa 

.33 200 CP08AIKC334K3 .562 X 1% 
400 CP08A1KE334K3 .670 X 1% 
600 CP08AIKF334K3 .750 X 21fa 
100 CP08AIKB474K3 .562 x 1% 

.47 200 CP08AIKC474K3 :562 x 1% 
400 CP08A1KE474K3 .750 x 2lfa 
600 CP08A1KF474K3 .750 X 2% 

.68 100 CP08A1KB684K3 .562 x 1% 
200 CP08A1KC684K3 , :670 x 1% 

1.0 100 CP08A1KB105K3 .670 X 1% 
200 CP08A1KC105K3 .750 X 21fa 

NOTE: The capacitors listed In this table have a capacItance tolerance Df ±1O%. ... 
• For case grounded reduce L dimension by ){l'. Above listing are ratings listed in MiI-C-25C. Other values are avaIlable In Nytronocs CommercIal Equivalents • 
•• For CPOS and CP09 add .0625 to, Diameter and Ul' to Length. ' 

, NYTRONICS CATALOG NUMBERING SYSTEM 

MILITARY TYPE 
CAPACITORS 
Fixed, 
Paper dielectric, 
Direct current, 
Hermetically sealed In 
metallic cases 

TERMINALS 
A = axial leeds 

CP 04 

T 
SUBMINIATURE 
CAPACITORS 
CPOS CP09 
CP10 CP12 
CPll CP13 

CIRCUIT 
1= 
3= 

RATED VOLTAGE DESIGNATIONS 

A K B 273 

CHARACTERISTIC 
K = -55°C to +125°C DC VOLTAGE RATING 

(DC working at 40°C, except for characteristic K which is 85°C) 
B = 100 C= 200 E = 400 F = 600 G = 1000 

BASIC STYLE StyLE V (lnsulatadl 

CP11A1/CP13A1 
CIRCU IT 1 - case Floating CP04A1/CP08A1 

CIRCUIT 1 - Case Floating 

.. 
CP05lU/CPOltA1 
CIRCUIT 1 - Case Floating 

• nu lIB 
CP11A3/CP13A3 
CIRCUIT 3 - Case Grounded CP04A3/CPOIA3 

CIRCUIT 3 - Case Grounded 
CP05A3/CP09A3 
CIRCUIT 3 - Case Grounded 

A·1152 For manufacturers' sales offices, see yellow pages 

K 1 

T VIBRATION GRADE 
1 10 to 55 cps 
3 = 10 to 2000 cps 

CAPACITANCE TOLERANCE 
K = ±10% 

CAPACITANCE 
In uuf. The first two digits are 
the significant figures, the third 
Is the number of zeros. 

STYLE 7 ' I 
CP10A1/CP12A1 
CIRCUIT 1 - caioating 

CP10A3/CP12A3 
CIRCUIT 3 - Case Grounded 

EEM 1985 



~t~5c1g ~::9EST REVISION)_ta�_ 
Available in capacitances from .003 thru 0.1 mf and voltages 
of 1500 VDC. 

Trpe Designation I Rated Voltage Capacitance ,.f 

CP2-A-EC104- 200 .1 
CP2-A-EC254- 200 .25 
CP2-A-EC504- 200 .5 
CP2-A-EF302- 600 .003 
CP2-A-EF602- 600 .006 
CP2-A-EFl 03- 600 .01 
CP2-A-EF203- 600 .02 
CP2-A-EF503- 600 .05 
CP2-A-EFl04- 600 .1 
CP2-A-EF254- 600 .25 
CP2-A-EF504- 600 .5 
CP2-A-EG302- 1,000 .003 
CP2-A-EG602- 1,000 .006 
CP2-A-EG103- 1,000 .01 
CP2-A-EG203- 1,000 .02 
CP2-A-EG503- 1,000 .05 
CP2 -A-EG 1 04- 1,000 .1 
CP2-A-EG254- 1,000 .25 
CP2-A-EH302- 1,500 .003 
CP2-A-EH602- 1,500 .006 
CP2-A-EH103- 1,500 .01 
CP2-A-EH203- 1,500 .02 
CP2-A-EH503- 1,500 .05 
CP2-A-EHI04- 1,500 .1 

.. 
I Complete type deSignation will Include additional symbols to complete style 

designation and to indicate circuit and capacitance tolerance. 

CP40, CP41 (TYPES PCM, PCIM) 
Available in capacitances from .25 mf thru 4.0 mf and voltages 
of 600 VDC thru 1500 VDC. 

DC VOlta"e Raling 
Capacitance (see .g.2) 

Type Designation 1/ Volts ,.f 

CP4 - - -- Fl05Kl 600 1 
CP4 - -- - F205Kl 600 2 
CP4 - - - - F405Kl 600 4 
CP4 - - - -G105Kl 1,000 1 
CP4 - -- - G205K1 1,000 2 
CP4 - - -- H254Kl 1,500 3/ 0.25 
CP4 - - -- H504Kl 1,500 0.5 
CP4 - -- - H105Kl 1,500 1 

TYPE - DESIGNATION EXAMPLE (CP40B1EF105K) 

I 
B 

STYLE 
(40 or 41) 

(lor 2) 

E 

CHARACTERISTIC 

l ' 
CAPACITANCE 

TOLERANCE 

VIBRATION 
GRADE 

MIL TYPE CP25 - CP29 
MIL-C-25 

CAPACITORS 

CP25 - UNINSULATED BODY 
CP26-INSULATED BODY 

CP27 - RIVETED RADIAL 
BRACKET 

CP2B - SLEEVED WITH 
RADIAL BRACKET 

CP29 - TANGENTIAL BRACKET 

TYPE - DESIGNATION EXAMPLE (CP25Al EC104K) 
CP25 A 1 E C 104 K 3 

1500 

llckT IvokE I CAPJANCE (1, 2 or 3) C = 200 V TOLERANCE 
. F = 600 V K = 10% 

H = 1500 V 1 
TERMINAL CHARACTERISTIC CAPACITANCE VIBRATION 

GRADE 

I 

04~ No.2 

CIRCUIT DIAGRAM - CP40 
Available with (C) or fB) Terminals 

I 2 

o-H~ 

CIRCUIT DIAGRAM - CP41 
Available only with (B) Terminal 

No.1 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1153 
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-
1500 CAPACITORS 

CAPACITORS MIL TYPE CP53, CP54, CP55 
Section assembled in hermetically sealed tin·coated drawn· 
shell container. Mineral·oil impregnated and filled. Lug.type 
terminal seals. Meets requirements of MIL·C-25. 
Temperature Rating: -55°C to +85°C. 
Standard Tolerance: -10% to +20%. 

PDM VARIATIONS 
MIL Type CP53, with terminals on side. 
PDMT (CP54) With terminals on top. 
PDMB (CP55) With terminals on the bottom. 

MIL TYPE CP53 ~ CP55 
MIL-C-25 

CAPACITORS 

CP53 - Side Terminals 

CP54 - Top Terminals 

CP55 - Bottom Terminals 

1500 

Type .Designation 
DC Voltage Rating CapaCitance 

.. Volts ILf 
TYPE - DESIGNATION EXAMPLE (CP53B1EB105K) 

CPS·B·· BIOSKI 100 
CPS·B·EB20SKI 100 
CPS·B· • B40SKI 100 
CPS·B·FCS04KI . 200 
CPS·B·ECI05KI 200 
CPS·B·EC20SKI 200 
CP5·B·EF2S4Kl 600 
CPS·B· . FS04KI 600 
CPS·B· . F1 OSKI 600 
CPS·B·EF20SKI 600 
CPS·B·EGS03KI 1,000 
CPS·B·EGI04KI 1,000 
CPS·B· . G2S4KI 1,000 
CPS·B·EGS04KI 1,000 
CPS·B·EGIOSKI 1,000 
CPS·B·EFS03V1 600 
CPS·B·EF1 04VI 600 
CPS·B· • F2S4V1 600 
CPS·B· . FS04V1 600 
CPS·B·EF1 OSVI 600 
CPS·B·EGS03V1 1,000 
CPS-B· -G104V1 1,000 
CP5·B·EG2S4V1 1,000 
CPS·B·EGS04VI 1,000 
CPS·BS-ES04V1 400 
CPS·BS-F104VI 600 
CPS·BSEF2S4V1 600 
CPS-BSEFS04V1 600 
CPS·BSEGS03V1 1,000 
CP5·BSEG104VI 1,000 
CP5·BSEG254V1 1.000 

Vibration grade:"! no to S5 Hz. incl.) 
Terminal: 

Symbol B • _........ Solder lug (nonremovablel. 
Circuit diagram: 

Symbol 1 •••••••••• 

Symbol 2···· •••••• 

Symbol 4 •••..••••• 

Symbol 5······· ••• 

Symbol 6·········· 

0----l (----<) 
1 2 

~ t-E---,:;L. 

or; ~ 1--<>3 
21 22 23 
l' i T 

0-; ~t---<> 
1 '~. 2 

1 
2 
4 
O.S 
1 
2 
0.25 
(l.S 
1 
2 
O.OS 
0.1 
0.2S 
0.5 
1 
O.OS·O.OS 
0.1 ·0.1 
0.25·0.25 
0.5 ·O.S 
1 -I 
O.OS·O.OS 
0.1 ·0.1 
0.2S-0.2S 
O.S -O.S 

O.S ·O.S ·O.S 
0.1 -OJ ·0.1 
0.2S·0.2S·0.2S 
0.5 ·0.5 -0.5 
0.OS·0.05·0.0S 
0.1 -0.1 ·0.1 
0.25·0.25-0.25 

1 
B 

53,54,55 

TERMINAL 

I UIT 
(I, 2, 3, 4, 5, or 6) 

E. B 105 

CAPACITANCE 

TOLERANCE 
K - 10% 

K 

V = +20% -10% 
(Duals or triples) 

C HARACT ER I ST I C 

VOLTAGE 
B = 100 V 
C = 200 V 
E = 400 V 
F = 600 V 
G = 1000 V 

VIBRATION 
GRADE 

Ao1154 For manufacturers' sales offices, see yellow pages EEM 1985 



CAPACITORS MIL TYPE CP67, CP69 

Type Designation 
DC YOlta~e Rating 

Yots 
Capacitance 

,.f 

CP6-B-EFS03K1 600 O.OS 
CP6-B-EFl04K1 600 0.1 
CP6-B-EF2S4K1 600 0.2S 
CP6-B-EFS04K1 SOD O.S 
CP6-B- - FlOSKl 600 1 
CPS-B-EG103K1 1,000 0.01 
CP6-B-EG203K1 1,000 0.02 
CP6-B-EGS03K1 1,000 O.OS 
CPS-B- - G104K1 1,000 0.1 
CP6-B-EG2S4K1 1,000 0.2S 
CP6-B- - GS04K1 1,000 O.S 
CP6-B-EFS03V1 GOO O.OS-O.OS 
CP6-B-EFl04V1 " SOO 0.1 -0.1 
CP6-B-EF2S4V1 SOO 0.2S-0.2S 
CP6;B- - FS04K1 600 O.S -O.S 
CPS-B-EG103V1 1,000 0.01-0.01 
CPS-B-EG203V1 1,000 0.02-0.02 
CPS-B- - GS03V1 1,000 O.OS-O_OS 
CPS-B- - G104V1 1,000 0.1 -0.1 
CP6-B- - G2S4V1 1,000 0.2S-0.2S 
CP6-B-S-FS03V1 600 O.OS-O.OS-O_OS 
CP6-BSEFP04V1 600 0.1 -0.1 -0.1 
CP6-BS-F2S4V1 600 0.2S-0.2S-0.2S 
CP6-BSEG103V1 1,000 0.01-0.01-0.01 
CP6-BSEG203V1 1,000 0.02-0.02-0.02 
CP6-BSEGS03V1 1,000 O.OS-O.OS-O.OS 
CP6-BSEG104V1 1,000 0.1 -0.1 -0.1 

CAPACITORS MIL TYPE CP91 SERIES 

Type Designation 
DCYOltaffs Rating" 

Yo 
Capacitance 

. ,.f 
Capacitance 
Tolerance 

CP91B-ElOSKl 400 1 K 
CP91B-EFS03K1 SOO O.OS K 
CP91 B-EF2S4K1 600 0.2S K 
CP9IB-EFS04KI 600 O.S K 
CP91B-FlOSKl GOO I K 
CP91B-EG103K1 1,000 0.01 K 
CP91B-EG203Kl 1,000 0.02 K 
CP91B-EGS03K1 1,000 O.OS K 
CP9113-EG104K1 1,000 0.1 K 
CP91 B-EG2S4K1 1,000 "0.2S ~ K 
CP91B-GS04K1 1,000 O.S K 
CP91B6EES03V1 400 O.OS-O.OS V 
CP91 B6EE1 04V1 400 0.1 -0.1 V 
CP91 BSEES04V1 400 O.S -O.S V 
CP91B6EFS03V1 600 O.OS-O.OS V 
CP91BS-Fl04V1 600 0.1 -01 V 
CP91B6EF2S4V1 600 0.2S-0.2S V 
CP91B6-FS04V1 600 O.S -O.S V 
CP91B6EG103Vl 1 ,nOD 0.01-0.01 V 
CP91 BSEG203V1 1,000 0.02-0.02 V 
CP91B6EGS03V1 1,000 , O.OS-O.OS V 
CP91BS-G104V1 1,000 0.1 -0.1 V 
CP91 BS-G2S4V1 1,000 0.2S-0.2S V 
CP91BSEH103V1 1,SOO 0.01-0.01 V 
CP91B6EHS03V1 1,SOO O.OS-O.OS V 

., 

1500 

MIL TYPE CP69, CP67, 
CP91 

MIL-C-25 

CP67 

CP69 

CP B 

=J 
CIRCUIT 
,2, ,4,5, 

or 6 

VOLTAGE 
-4DOV 

F-600V 
G -1000V 
H -1500V 

TYPE DESIGNATION EXAMPLE 

E F 

CP91 

105 K 1 

l 
TOLERANCE 
K-10% 
V -+20% 

-10% 

VIBRATION 
GRADE 

NOTE. AVAILABLE WIT ... SPADE-LUG 
OR FOOTED BRACKET 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1155 
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1500 CAPACITORS 1500 

PEe 831 Metallized Poly_er Film 
Genel'(ll Chol'(lcteristics 

The PEC 831 is manufactured using a unique packaging process which allows the production of a compact body size for a given 
capacitance. T~is allows th.e designer to specify an autc:>~atically insertable, axial17ad c~pacitor ~lIowing higher circuit.board densit.ies 
than were previously pOSSible. The general charactenshcs of the PEC 831 make It an Ideal choice for general coupling, decoupllng 
and filtering applications. All PPD capacitors are made in the U.S. and are available taped and reeled for automatic insertion. 

Physical and Electrical Chal'(lcteristics. 

Capacitance range 1000 pFto 6.8 .... F 
Capacitance tolerance ±5%, ±10%, ±20% 
Voltage Ratings 40VDCI24VAC, 100VDCl63VAC, 

AC ratings are at 60Hz 200VDC/125VAC, 400VDC1200VAC 
Temperature range - 55°C to + 125° C. Over 85°C the voltage 

is derated linearly to 50% at 125°C. 
Moi~ure resistance After 72 hours at 75°C and 95%RH, the IR 

shall exceed 30% of the initial requirement. 
Dielectric and electrodes Polyester film vacuum metallized with 

Coating 

Leads 
Temperature coeHicient 
Capacity stability 
Dielectric strength 
Life test 

CAP. 

.... F A 

.,.0012 400 
I 

B 

aluminum. 
Conformally coated with epoxy. Cooting 
material meets UL 94V-0. 
Solder coated copper clad steel wire. 
See capacitance vs. temperature curve 
± 2% over period ~f 2 years 
160% rated DC voltage for 2 seconds. 
140% roted DC voltoge at 85°C for 250 
hours. 

CASE 
C 0 E F 

CASE.SIZE g -" IliA 8 CD E F 

1¥\\.001? 400 II DxL DxL DxL DxL' Dxl Dxl I 
;: IN. 1I.177x.250 .177x.35.st,195x.497 .247x.610 .345x.745 .347x.970 

w=d'pQ27 400 MM·II 4.5x6.4 4.5x9.0 5.0xI2.6 6.3xI5.5 8.8xI8.9 8.8x24.6 I 

.0039 40P 

.0056 200 400 

.0082 200 400 
~'u 

:012 200 - 400 

.018 200 - 400 

.027 200 .,...- - 400 

.039 100 200 - 400 

.056 63 200 - 400 

.082 63 .100 200 - 4(y') 

.12 40 100 - 200 400 

.18 40 63 100 200 400 

.27 63 - 200 - 400 

.39 63 100 200 -

.56 100 200 -

.82 63 200 -
1.5 

~ 3.3 

6.8 VOLTS 63 

FILM CAPACITORS 

Insulation resistance C.;;.33 .... F and v> 1 OOVDC: 30,000MH Min. 
2 Min. Electrification,25°C C> .33 .... F and V ;;0 100VDC: 

10,000 MH x .... F Min. 
10 VDC for V<l00 VDC C.;;.1 .... F and V.;; 1 OOVOC: 10,000 MH Min. 
l00VDC for V;;o l00VDC C> .1 .... F and V<l OOVOC: 

1,000 MH x .... F Min. 
Dissipation Factor C.;;1 .... FO.8% max. (0.5% average) at 1 KHz 

C> l .... F 1.0% max. (0.6% average) at 1 KHz 
Self Inductance 1 OnH/cm alang length of body and leads 

MAXIMUM PULSE RISE TIME 
VI",s 

CASE 
VDC A B C D E F 
40V 6.2 3.6 1.9 1.5 1.1 0.84 
63V 7.3 4.6 2.3 1.8 1.4 LO 

100V 12.1 7.3 3.8 2.9 2.3 1.7 
200V 16.2 9.7 5.1 3.9 3.0 2.2 
400V 51.0 25.0 11.6 8.6 6.5 4.7 

Pulse Current = Cap. (",F) x Pulse Rise Time 

CAP. VOLTAGE (DC) 

.... F ~!OOV_~ 
.0012 

.0018 A 

.0< )27 A 

.0039 A 

.0056 A II 

.0082 A B 

.012 A 

.018 A 

.0:17 A 0 

.0:19 A B 0 

.0 A B B 0 

.0 A B C E 

.1 A B B P E 

.1 A B c: D E 

.2 B 0 0 F 

.39 C C 0 E 

.56 0 0 0 

.82 ) D E 

1.5 E Ii E 

3.3 E 

I 6.8 F 

Rt. 8, Box 116B, Raleigh, N.C. 27612 
(919) 781-3955 

Specific;ations subject to change without notice. 

For manufacturers' sales offiC'es, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

PPC 830 Polypropylene Film/Foil 
General Characteristics. 

The PPC 830 is an axial lead, polypropylene film capacitor that features small size, low price and flame retardant coating. The 
electrical stability of polypropylene and its characteristic high resistance to moisture allow these units to retain ttJeir original capacitance 
over long periods of time without degradation due to changing environmental conditions. The PPC 830 has the excellent characteristics 
previously found only in polystyrene capacitors but offers a higher temperature rating and, of course, flame resistance. The low negative 
TC and very low dissipation factor of the PPC 830 provide for a stable frequency response curve and high Q in resonant ~pd filtering 
circuit applications. Since the PPC 830 also exhibits high insulation resistance (I.R.) and low dielectric absorption (DA), it is a good 
choice for storage and timing circuit applications. All PPD capacitors are made in the U.S. and are available taped and reeled for 
automatic insertion. 

Physical and Electrical Characteristics 

Capacitance range 150pFto .561J.F 
Capacitance talerance ± 1 % thru ± 10% 
Voltage ratings 16OVDCl90VAC, 400VDCI16OVAC, 

AC ratings are at 6OH~ 63OVDCl200VAC 
(higher voltages 
availabJt, upon request) 

Temperature range 

Humidity range 
DieJt,ctric 
Electracles 
Coating 

- 55°C to 105°C. Over 85"( the voltoge 
is deroted lineorly to 50% ot 105°C. 
95% RH max., 85% yearly average 
Polypropylene film 
Aluminum foil 
Conformally coated with epoxy. Cooting 
material meets UL 94V·0 

Leads 
Temperature coefficient 

of capacitance 
Capacitance stability 
Test voltage/Dielectric 

strength 
Insulation resistance 
Life test 
Dissipation factor 
DieJt,ctric absorption 
Self inductance 

. Max pulse rise time 

l6OVDC/90VAC I 400VDC/160VAC 

PF 
150 
220 
330 
470 
680 
735 
820 
1000 
1500 
2200 
3300 
4100 
4300 
4700 
4900 
5600 
6800 
8200A 
8200B 
MFD 

.01A 

.01B 

.013 

.015 

.018 

.022 

.025 

.027 

.033 

.047 

.056 

.060 

.068 

.082 

.1A 

.1B 

.15 

.22 

.27 

.33 

.47 

.56 

mm 
D L 

4.4 10 

4.4 10 

4.4 10 

4.4 10 

4.8 10 

4.8 10 

4.8 10 

5 10 

6 10 

5 12 

5.7 12 

6.5 12 

7.1 12 

7.9 14.7 

9 14.7 

8.4 18.3 

8.1 22 

11.4 22 

11.9 22 

14 25.1 

III mm 
D L D L 

.172 .394 4.4 10 

.172 .394 4.4 10 

.172 .394 4.4 10 

.172 .394 4.4 10 

.188 .394 4.8 10 

.188 .394 5.2 10 

.188 .394 5.3 10 

.195 .394 5.6 _ 10 

.235 .. 394 - -

.195 .475 6.4 12 

.225 .475 7.1 12 

.255 .475 8 12 

.280 .475 8.1 14.7 

.310 .580 10.3 14.7 

.355 .580 9.1 18.3 

.330 .720 11.4 18.3 

.320 .865 10.3 22 

.450 .865 13 22 

.470 .865 

.550 .990 

FILM CAPACITORS 
Rt. 8, Box 116B, Raleigh, N.C. 27612 

(919) 781·3955 

11'1 

D L 

.172 .394 

.172 .394 

.172 .394 

.172 .394 

.188 .394 

.205 - .394 

.210 .394 

.220 .394 

- -

.250 .475 

.280 .475 

.315 .475 

.320 .580 

.405 .580 

.360 .720 

.450 .720 

.405 .865 

.510 .865 

L 

Solder cooted copper clad steel wire. 
-150 ± 100 ppm/oC 

< ± 0.5% drift over period of 2 years 
2.5 x rated voltage for 2 seconds 

> 100,000 Mn after 2 mins. at 100Y, 25°C 
140% rated voltage at 105°C for 250 hrs. 
.;; .07% at 10KHz 
<.05% 
10nH/cm along length of body and leads 
500V/jJ.sec 

630VDC/200VAC 
mm in 

D L D L 

4.8 10 .188 .394 

4.8 10 .188 .391'_@1 
4.8 10 .188 ~.394 

4.8 10 .188 .394 

5.2 10 .205 .394 

6.5 10 .255 .394 

5.8 12 .230 .475 

6.2 12 .245 .475 

- -\ - -

7.7 12 .305 .475 

7.9 14.7 .310 .580 

8.8 14.7 .345 .580 

9.9 14.7 .390 .580 

9.9 18.3 .390 .720 

10.8 22 .425 .865 

12.4 22 .490 .865 -

13 .. 5 22 .530 .865 

Specifications subject to change without notice. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1159 
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1500 CAPACITORS 1500 

PPC 831 Metallized Polypropylene Film 
General Characteristics 

The PPC 831 is an axial lead, metallized polypropylene film capacitor featuring small size, high performance, low price and 
conformal encapsulation with a flame retardant coating. . 

The physical and electrical characteristics of polypropylene as a dielectric are commendable. Polypropylene is relatively impervious 
to moisture. It is also extremely stable. The PPC 831 will, therefore, retain its original properties over extended periods of time in a 
fluctuating environment. . 

Other noteworthy attributes of the PPC 831 are high insulation resistance (IR) and a low dielectric absorption (DA) factor. Both of 
these parameters are of critical importance in the selection of a sample-and-hold capacitor in data acquisition applications. The DA of 
polypropylene is about 10 times less than that of polyester and is significantly less than that of polycarbonate or polystyrene. 

Also to be considered are the gently sloping curves for temperature coefficient (Tq, dissipation factor (DF) and capacitance variation 
with frequency; Th~ rel':ltiv~ly fla~ re~ponse of the PPC 831 assures dependable, stable performance when incorporated into critical 
resonant and filtering CircUit applications. . -

Physical and electrical characteristics: Life test 1000 hours, 85°C, 140% voltage 
Capacitance Measured at 1,000 Hz lfIJ Volt in· series 
Capacitance range 1000 pF to 1.0 .... F Humidity 72 hours, 75°C, 95% R.H. 

(Ref. EIA RS377, IR shall exceed 30% of 
minimum) 

Capacitance tolerance 1%,2.5%,5%,10%,20% 
Voltage ratings 160 VDC! 90 VAt, 250 VDCI 220 VAC, 

AC ratings at 60 Hz 400 VDC! 250 VAC, 630 VDC! 300 VAC 
Temperature range - 55°C to 105°C. Over 85°C the voltoge 

Dielectric 
Coating 

is derated linearly ta 50% at 105°C. 
Aluminum metallized polypropylene film 
Conformally cooted with epoxy. Coating 
material meets UL 94V-0 

Leads Solder coated copper dad steel wire 
Dissipation factor Less than .1%, Figures I & II 

Measured at 25°C, 1 KHz 
Dielectric absorption 

Per MIL-C-19978 
Insulation resistance 

Rated voltage, 2 min. 
electrification 

CAP. I~ .... F B 

.0012 630 

.0018 630 

.0027 400 

.0039 400 

.0056 400 

.0082 400 

.012 250 

.018 160 

.027 160 

.039 160 

.056 

.082 

.12 

.18 

.27 

.39 

.56 .11 

.82 II 

less than .05%, Figure III 

+ 25°C + 85°C + 105°C 
Mn x IlF 100,000 5,000 500 

.;;Mn 200,000 10,000 1,000 

CASE 

C 0 E F 

CASE SIZE 

l II B C 0 E F 
.JI DxL DxL D>l D>l D>l 

IN. II.I77x.355 .195x.497 .247x.610 .345".745 .347x.970 
JMM.II 4.5x9.0 5.0xI2.6 6.3xI5.5 8.8xI8.9 8.8x24.6 

630 

630 

630 

- 630 

400 630 

250 630 

250 400 630 

- 400 630 

160 250 630 

160 250 400 630 

160 400 630 

160 250 400 

250 400 

160 250 

160 250 

VOLTS 160 

I 

I 

I 

I Rt. 8, Box 116B, Raleigh, N.C. 27612 ~ F"_~ 
(919) 781-3955 

Dielectric strength 
lOOflJ Volt in series 

Capacitance drift 

200% rated voltage, 1 min. 

± .5% over 2 years 
200C ta 40°C, 40% to 60% R.H. 
Figure IV Temperature coefficient· 

Self inductance 10nH/cm along leads and body 

MAXIMUM PULSE RISE TIME 
V/JJ.s 

CASE 
VDC B C D E F 
160V 8.3 4.6 3.5 2.7 2 
250V 15.7 8 5.8 4.3 3.1 

400V 21 10.7 7.8 5.8 4.2 

630V 43 18.5 13 9.6 6.7 

Pulse Current = Cap. (v-F) x Pulse Rise Time 

CAP. II VOIUr.1= (DC) 

.... F Jl _l~ 

~ .0012 

.0018 

.. 0027 B 

.0039 B 

.0056 B 

.0082 B 

.012 B C [) 

.018 B C C 0 

.027 C [ E 

.039 D [ E 

.056 ~ D E E 

.082 ) E F 

.12 ) E F 

.18 0 E F 

.27 E E F 

.39 f 

" F 

II f 

Specifications subjed to change without notiC!e. 
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1500 CAPACITORS 

The "1\' and "B" case sizes of the PPC 831 and PEC 831 
style capacitors are computer designed with today's man
ufacturing and design criteria firmly in mind - namely, 
automation. 

Until now, the most useful configuration for automated 
assembly, with respect to general bypassing, filtering and 
timing requirements, has been the box style capacitor. This 
is because the corresponding axial style devices are of 
physical proportions incompatible with automatic insertion 
equipment. Unfortunately, the box capacitor presents the 
modern factory with its own unique problems. An expen
sive radial insertion machine must be obtained. Box inser
tion requires an additional step in the assembly process 
which adds both direct and indirect production costs. In 
comparison, axials insert 3 times faster than radials. 

PPD has been studying this situation for some time now. 
The culmination of this work has been the development of 
the "A"and "B" case film capacitors. The designer is now 
presented with the capability of specifying axial lead, au
tomatically insertable, metallized film capacitors in the range 
of .001 IJ.F to .27 IJ.F. Examination of the dimensions of the 
"1\' and "B" cases will reveal that, in length, they closely 
approximate the dimensions of RN55 and RN60 style resis
tors. 80th "1\' and "8" cases have a .177" ± .020" diameter. 
They can, therefore, be taped on 0.2" centers. Ultimately, 
these devices can be sequenced on standard axial lead 
insertion machinery to provide high volume, low cost 
production. 

FILM CAPACITORS 
8, Box 1168, Raleigh, N.C. 27612 

(919)781-3955 

OUTLINE DRAWING 

1-1-1.5" min.+ ±.~30" +1.5" min'l 
I t ( ) I 

IN. 
MM. 

f/Jd .020" for D .;; .247" 
.025" for D > .247" 

CASE SIZE 

A B C D 
Dx L Dx L .DxL DxL 

.177x.250 IJ~7x.355 .195x.497 .247x.610 

4.50x6.35 4.50x9.02 4.95x12.62 6.27x15.49 

E 
DxL 

.345x.745 
B.76x18.92 

PART NUMBERING INFORMATION 

PPC830 

PPC830 Ir1003rB I fl Tolerance 

Voltage (DC) 
. A or B where alternate 

sizes available 

Capacitance in pF 
3 significal:lt figures and multiplier 
ex .. 1 uF = 1 00, OOOpF = 1003 

Type: PPC 830 

PPC831 and PEC 831 

PEC831 I r'" I f' t",,"~ 
Voltage (VDCj 

Capacitance in uF 

Type: PEC 831 or ppe 831 

-
1500 

F 
Dx L 

.347x.970 

8.81x24.64 

Specifications subied to change without notice. 
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1500 CAPACITORS 1500 

Typical Performance Characteristics 
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Fig. I Dissipation factor variation with temperature 
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Fig." Dissipation factor variation with frequency 
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Fig. '" Dielectric absorption 

FILM CAPACITORS 
Rt. 8, Box 116B, Raleigh, N.C. 27612 

(919) 781-3955 

Printed in U.S.A. 

:- - -,Polypropylene -Polyester 

ac% 
c, 

+15 

+10 

+ 5 

o 
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-10 
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Fig. IV Capacitance variation with temperature 
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Specifications subject to change without notice. 
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1500 CAPACITORS 1500 

PEB 731 Metallized Polyester MBox" Capacitors 
Physical and Electrical Characteristics· 

Capacitance range 
Capacitance 
Voltage Ratings 

Dissipation Factor C.;;;l uF 0.8% max. (0.5% overage) at 1kHz 
C> 1 uF 1.0% max. (0.6% overage) at 1 kHz 

AC ratings are at 
Temperature range 

Moisture resistance 

Dielectric and electrodes Polyester film vacuum metal! 
aluminum 

Leads 
Capacity stability 
Dielectric strength 
Life test 

Solder coated copper clod steel wire 
± 2% over period of 2 years 
160% rated DC voltage for 2 seconds 
140% rated DC voltage at 85°C for 250 
hours 

*Addilionallnfarmalion Available an Request 

c:,p 

.0012 

. )1 

)2: 

.0039 

.0056 

.0082 

.012 

.018 

. 027 

63V D.C./ 
40V A.C. 

Case code 

.400" (10 mm) Lead Spacing 

100V D.C./ 250V D.C./ 400V D.C./ 
63V A.C. 160V A.C. 200V A.C. 

Case code Case code Case code 

A 

A 

A 

A ~B 

630V D.C./ 
220V A.C. 
Case code 

A. 

A 

.A 

·B 

·8 

50V D.C. 
Case code 

(5 mm) Lead Spacing 

63V D.C. lOOV D.C. 
Case code Case code 

A 
A 

.. A. 

A 

A 

A 

A 

A 

A .. 

.. A 

: 

I 
A A i 

. 

A 

.12 A ·C 

.18 A .*C 

.27 A *B 

... 39 .. A .............. 
·Additional sizes also available 

.400" (10 MM) C.T.S. CASE 

j-.508±.OO2-j l r- T±.002 

T~ CASE SIZE 
H± H T .4mm+.05 

-0 
4: 

.0,02 II--,:A~+-..:;.3~54-:,-+-:..:..1::.;57C-....! 1- ·iiti .~ :::: :: 
-.400±.015 I -lh2tAWG. -j LEAD WIRE 

~"'I FILM CAPACITORS 
• • I Rt. 8, Box 116B, Raleigh, N.C. 27612 

(919) 781-3955 

.A~ 

A 8 

Ii c 
.·It 

.p ... ·E. 

.200" (5 MM) C.T.S. CASE 

-.283± .002-

1 

I; 
-I ~ .0.--02---....;;:.:=...;;.:.;;::_...,1., I I CASE SIZE 

I Q AB .2~6 .0~8 
.5mm~.g5 .002 .256 .118 

~ rr---'"t.~ 1 .1sA- ~=~~=~=;:~~~~~=~:;~~~=~: 
~ .030 I---=E_+-.:.=.3.:..,94'-......!f--'-.1'-':9":-7-i1l 

1-.200 ± .015- -II- 2! AL.W_G_~_...i.-_.4.;..;33;......J,--.2_3_6-1~ 
LEAD WIRE 

Specificatians subject la change without notice . 

EEM 1985 For manufacturers' sales offices, see yellow pages Ao1163 
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1500 CAPACITORS 1500 

SAC 931 Metallized Polypropylene Capacitors 
For AC Applications 

SERIES-WOUND CONSTRUCTION 
Engineered to reduce or eliminate corona problems 

The u".~<>,"" 
wound from metal 
reliable operation. Theti 
epoxy end seals. 

urn quality capacitor designed for SO-60 Hz AC applications. It is 
heavy, spray deposited end construction for low ESR and 

are sealed with a tough flame-retardant outer wrap and 

A·1164 . 

Capacitance 
Capacitance range • 
Capacitance tolerance 
AC voltage ratings' (50-60Hz) 
Temperature range 
Dielectric 
Case insulation 
Leads 
OF at +25° C, 1 KHz 
Insulation resistance 

(100VDC, 2 minute electrification) 

,+ 1 
400, 480, S40, 
-SSto +8SoC 
Metallized polypropylene fi 
Flame retardant outer wrap 
Solded coated copper clad steel wire 
Less than 0.07% 

+2SoC +8SoC 
MO x pF 100,000 S,ooO 

.$MO 200,000 10,000 

*Additionallnformation Available on Request 

STANDARD RATINGS 

Dimensions in Inches Voltage Ratings ,at +85°C 

Order by complete part number 

SAC93' / ,47 / 400 / K 1 T T == Voltage (VAC) 
rms @ 50-eo Hz 

> > Capacitance in pF 

'------- Type: SAC93' 

FILM CAPACITORS 

J ± 5% 

K ± '0% 
M±20% 

Rt. 8, Box 116B, Raleigh, N.C. 27612 
(919) 781-3955 

Specifications subiect to change without notice, 

For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 

PPD Film Capacitors 
Your source for ... 

Metallized polyester 

Metallized polypropylene 

Film/Foil polypropylene 

Features that you need ... 

Very small sizes 

Axial. conformal coated (coating material 
meets UL 94V-0) 

Box. cylindrical and oval shapes 

Series windings for AC applications 

Wide capacitance range (150 pf to 6.8 pF) 

Tight capacitance tolerance 

Non-standard ratings. sizes and 
characteristics available 

Surface mounted units (available 
4th quarter. 1985) 

Reliability by design 

Ship-to~stock 

Tape & Reel 

TightTC 

High IR 

Low OF 

And more 

Film capacitors for ... 

Oecoupling 

Snubber 

Ballast 

Bypassing 

Timing 

Filtering 

Coupling 

Energy storage 

FILM CAPACITORS 
Rt. 8, Box 116B, Raleigh, N.C. 27612 

Tuning 

Small motor run 

1500 

, (919) 781·3955 
Specifications subject to c~ange without notice. 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1165 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNCbaby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsch,e Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light~emitting diode 
LF low frElquency (30 to 300 kHz) 
LIF low insertion force 
LN A low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

tran!!former 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
p,F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intJ;"insic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q . 
QAM quadrature amphtude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference . 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon , 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UB;F ultra high frequency (300 MHz 

to3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 
fW 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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1500 CAPACITORS 1500 

Ceramic Capacitors 
Manufacturing quality ceramics for over thirty years. 

We invite you to sample any of our fine ceramic capacitors. 

peta Caps- Parallel plate capacitors for use in 
microwaves and broad band 
frequencies up through 50 GHZ. 

• .1 PF - 5000pf • Precise Tolerances 
• Ultra high Q's • Microwave Characterized 

QPL - MIL-C-20 R Level 
• Sizes CCR05-CCR09, CCR75-CCR79 
• NPO characteristic 

SURFACE MOUNTABLE CHIPS 

• Single or multilayer 
• Terminations: PdAg; Au; Tin nickel barrier 

M-CAPS - Miniature monolithic capacitors 

• NPO Ultra Stable and BX characteristic 
• .100" square to .300" square 

Republic Electronics Corp. 
Technology for over 30 years 

176 East 7th Street. Paterson, NJ 07524 • 201-279-0300. TWX 710-988-5908 

ULTRA-Q/ULTRA STABLE - Miniature microwave 
capacitors for use in microwave frequencies 

• QPL- MIL-C-55681B R Level 
• BG & BP characteristics 
• Sizes CDR11-CDR14, CDR21-CDR25 
• QPL- MIL-C-11272C 

• QPL - MIL-C-20 P Level 
• Sizes CCR13 thru CCR19 

MU CAPS - Most stable miniature capacitor available 

• NPO Ultra stable 
• Capacitor values of .22Mf 

THINUNE - Temperature Compensating 
• NPO thru N5600 and general purpose 

FREE catalog available 
containing complete specifications 

and ordering information. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1167 
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1500 CAPACITORS 1500 

San Fernando Electric 
1501 First Street. San Fernando,California 91340-2793.8181365-9411 • TWX 910-496-1535 

MECHANICAL CONFIGURATION 
D_044 D_045 

-~~ 1 -11 (1.270)-' T "=~T Max. 

1.500 1.500 
(38.10) (38.10) 
Min. Min. . 1 . 1 

ot~ 0110 
100 .100 

D_046. D_546 

"~~T 
1 ~ ~ r 

Max. "J:'''i 1 
1.500 

(38.10) (38.10) 
Min. Min. 

1 1 
01 l<- 01 io 
.200 .200 

D_445 

(~~T 1 1.500 
(38.10) 
Min. 

1 
01 10 
.200 

D_047 

(~~11 
(38.10) 
Min. 

1 
01 Jo 
.200 

D_545 

"~1l r (38.10) 
Min. 

1 
oj .10 
.200 

D_048 

--- I (1~)~ .--. 
T Max. 

1.500 
(38.10) 
Min. 

"'.400/" 
1 

ELECTRICAL PARAMETERS 
Manufactured to applicable portions of MIL· 
0-39014. MIL·C·SS681. MIL·C-20 and EIA 
Standard AS-198. 
Dielectric strength 250% of rated voltage for 
five (5) seconds. with 50 mAo max. current. 
Capacitance and dissipation factor measure· 
ments are made at 2500. For values 100 pf or 
less. test frequency is 1 MHz ± 100KHz. For 
values abolle 100 pf. test frequency is 1 KHz 
± 100 Hz. Test voltage is 1.0 ±.2 Vrms. except 
characteristic BZ. which is 0.5±.1 Vrms. 
Dissipation Factor at 2500. 
. Generic Group .. BY·BA-SS·!....0.15% max. 

Generic Group .. BX·!....2.5% max. 
. Generic Group .. BZ·!....3.0% max. 

Insulation Aesistance. 
Generic Group "BY·BA-BB·BX;· 1,000 meg· 
ohms x microfarads. but need not exceed 
100.000 megohms at 2500. 
Generic Group "BZ." 1.000 megohms x 
microfarads, but need not exceed 50,000 meg-

LEAD MATERIAL AND FINISH ohms at 2500. 

Both copper clad steel and oxygen free copper solder coated leads are available. We reserve the CLASS. I Dielectric (COG) 
right to supply either lead. Should oxygen free copper be required. it must be specified with suffix 
'op,:' following the tolerance symbol. (Cut heads available on request.) . 

VOLTAGE TEMPERATURE CHARACTERISTIC 

Generic [).CWlth [).CWlthout Temperature EIA 
Group Rated Voltage Rated Voltage Range TYiJ8 

BY O±30PPM/oC 0±3OPPM/oC -55°C to + 125°C _(COG). 
BA N080 ± 30PPM/oC NOSO ± 30PPM/oC -55"Cto + 125°C (U1G) 
BB N150 ± 3OPPM/oC N150 ± 30PPM/oC -55°C to + 125°C JP2G) 
BX +15%-25% ±15% -55°C to + 125°C jX7~) 
BZ Not applicable +22%-56% +10°Cto +S5°C (Z5U) 

(BY) COG DIELECTRIC 

5FE capacitance pF Dimensions 
Series 25 Volts 50VoRs 100 VoRs 200 Volts W H T 
D044 10-.4700 10-3900 10-2200 10-1200 .150 .150 .100 
D __ 45 10-.01jtF 10-6SOO 10-4700 10-2200 .200 .200 .125 

·0 __ 46 560-.068jtF 560-.047jtF 560-.01SjtF 560-.010jtF .300 .300 .150 
D_047 1200- .100jtF 1200 - .068jtF 1200 - .033jtF 1200 - .022jtF .400 .400 .150 
D_048 1800 - .220jtF 1Soo-.1S0jtF 1SOO - .OS2jtF 1Soo-.047jtF .500 .500 .200 

BX (X7R) DIELECTRIC 

SFE Capacitance pF Dimensions 

Series 25 Volts so Volts 100 Volts 200 Volts W H T 
0_044 100-.100 100-.06SjtF 100-.039"F 1oo-.022"F .150 . .150 .100 
0 __ 45 100-.150"F 100-.100jtF 100-.0S2"F 1oo-.047"F .200 .200 .125 
0 __ 46 1200 -1.20"F 1200 -1.00"F 1200 - .390"F 1200-.180"F .300 .3OQ .150 
0_047 .010"F -1.S0"F .01 OjtF - 1.50"F .01 O"F - .680"F .01 OjtF - .390"F .400 .400 .150 
0_048 .010jtF -4.70jtF .01 OjtF - 3.90jtF .01 OjtF -1.20jtF .01 OjtF - .560"F .500 .500 .200 

BZ (Z5U) DIELECTRIC 

SFE CapaCitance pF Dimensions 

Series 25 Volts 50VoRs 100 Volts W H T 

D 044 1000 - .22O"F 1000-.150jtF 1000 - .056"F .150 .150 .100 
0 __ 45 1000- .330jtF 1000-.270jtF 1000 - .100"F .200 .200 .. 125 
0 __ 46 .010jtF - 3.30jtF .010l'F -1.S0I'F .010"F - .S2O"F .300 .300 .150 
0_047 .010jtF - 4.70jtF .010l'F - 3.3O"F .010"F -1.oo"F .400 .400 .150 
D_048 .010jtF -10.0jtF .01 OjtF - 6.80jtF .01 OjtF - 3.90jtF .500 .500 .200 

CLASS II and III 
Dielectric X7R and Z5U 

.. 
0 
0 _1 

-20 

-40 

-eo 

-

-;; 

riR ~ -
~ 

,I- Z5
1
U 

X7RIZSU 

~ 
C8pocItanooChonge(%) 

va. 'lilmperature(OC) 

'" ~ 
-80 -40 -20 0 20 40 10 eo 100 120 140 

MARKING 
Marking shall be in the order $hown. as space 
permits: ''A'' Capacitance Code, "B" Toler· 
ance Symbol Code. "C" Voltage Symbol. "D" 
Manufacturers DeSignation. "E"· Complete 
part Number; 

) 

For manufacturers' ealn offices, see yellow pages EEM 1985 
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CAPACITORS 1500 

San Fernando Electric 
1501 First Street, San Fernando, California 91340-2793.818/365-9411 • TWX 910-496-1535 

INDUSTRIAL MULTILAYER CERAMIC CAPACITOR CHIPS 
X7R, NPO .. COG, Z5U DIELECTRIC 

NPO-COG DIELECTRIC 

25 Volts 50 Volts 
0805 10-1500 10-1000 
1005 82-2200 82-1800 
1206 10-3900 10-3300 
1210 10-8200 10-6800 
1505 150-3300 150-2200 
1805 220-4700 220-3900 
1808 330-.010/lF 330-8200 
1812 680-.018/lF 680-.015/lF 
1825 1500-.047/lF 1500 - .039/lF 
2225 1800-.047/lF 1800 - .039/lF 

X7R DIELECTRIC 

25 Volts 50 Volts 
0805 220-.022/lF 220-.018/lF 
1005 1500 - .039/lF 1500 - .027,.F 
1206 220-.068/lF 220-.056/lF 
1210 5600 - .150/lF 5600 - .120/lF 
1505 3300 - .056/lF 3300 - .039/lF 
1805 3900 - .082/lF 3900 - .068/lF 
1808 6800 - .180/lF 6800 - .150,.F 
1812 .015/lF - .330/lF .015/lF - .270/lF 
1825 .033/lF - .820/lF .033/lF - .680/lF 
2225 .039/lF -1.00/lF .039/lF - .680/lF 

Z5U DIELECTRIC 
Capacitance of 

25 Volts 50 Volts 
0805 1000 - .068/lF 1000 - .039/lF 
1005 2700 - .1 OO/lF 2700 - .056/lF 
1206 1000 - .180/lF 1000- .120/lF 
1210 .010/lF - .390/lF .010/lF - .330/lF 
1505 4700 - .150/lF 4700 - .082/lF 
1805 6800 - .220/lF 6800 - .120/lF 
1808 .015/lF - .560/lF .015/lF - .390,.F 
1812 .022/lF -1.00/lF .022/lF - .820,.F 
1825 .047/lF -2.2O/lF .047/lF -1.2O/lF 
2225 .068/lF - 2.70/lF .068/lF - 1.80/lF 

. Capacitance of 
100 Volts 
10-680 
82-1000 
10-1800 
10-4700 

150-1200 
220-1800 
330-5600 
680-8200 

1500 - .027/lF 
1800- .027/lF 

Capacitance of 
100 Volts 
220- .012/lF 

1500 - .015,.F 
220- .033/lF 

5600 - .082/lF 
3300 - .022/lF 
3900 - .033/lF 
6800 - .1 OO/lF 

.015/lF - .180/lF 

.033/lF - .470/lF 

.039/lF - .470/lF 

100 Volts 

PERFORMANCE SPECIFICATIONS 
NPO-COG DIELECTRIC. Temperature Coefficient: < 3Oppm/oC, -55°C to + 125°C. 
• Dissipation Factor: <0.1% @ 1KHi, 25°C. • Insulation Resistance: 1000llF or 
100GIl, whichever is less @ rated voltage 25°C. At 125°C IR is 10% of 25°C value. 
• Dielectric Strength: 2.5 times rated voltage D.C.-2 times rated voltage for 500V 
devices .• Quality Factor: > 1000@ 1KHz, 25OC.· Test Parameters: 1MHz ± 50KHz, 
1.0 ± .25 Vrms, < 100 pF 25°C.-1KHz ± 50Hz, 1.0 ± .25 Vrms, >100 pF 25°C. 
• CapaCitance Tolerances Available: C, D, F, G, J, K, M-Close tolerance parts may 
be trimmed. • Meets or exceeds applicable portions of MIL-C-55681 and EIA 1988. 

X7R DIELECTRIC • Temperature Coefficient: ± 15% AC, -55°C to 125OC .• Dis
sipation Factor: < 2%@ 1KHz, 25°C .• Insulation Resistance: 1000llF or 100GIl, 
whichever is less @ rated voltage 25°C.-At 125°C IR is 10% of 25°C value .• Die
lectric Strength: 2.5 times rated voltage D.C.-2.0 times rated voltage for 500V 
devices .• Ageing: Approximately 2.5% per decade hour .• Test Parameters: 1KHz 
± 50KHz, 1.0 ± .25 Vrms, 25°C. • Capacitance Tolerances Available: J, K, M, V 
and Z .• Meets or exceeds applicable portions of MIL-C-55681 and EIA 1988. 

Z5U DIELECTRIC. Temperature Coefficient: +22% -56% AC, + 10°C to +85°C. 
• Dissipation Factor: <3% @ 1KHz, 25°C .• Insulation Resistance: 1000llF or 
50GIl, whichever is less @ rated voltage 25°C .• Dielectric Strength: 2.5 times rat
ed voltage D.C .• Ageing: Approximately 3% per decade hour .• Test Parameters: 
1KHz ± 50KHz, .5 ± .1 Vrms, 25OC.· Capacitance Tolerances Available: M, V, and 
Z .• Meets or exceeds applicable portions of EIA 1988. 

Dimensions. 
200 Volts 500 Volts L* w.*· TMAx 
10-330 10-27 .080 .050 .050 
82-470 22-56 .100 .050 .050 
10-820 10-100 .126 .063 .050 
10-2200 10-330 .125 .100 .075 

150-560 56-100 .150 .050 .050 
220-1000 82-150 .180 .050 ,,050 
330-2700 120-390 .180 .080 .075 
680-5600 470-680 .175 .125 .075 

1500 - .012/lF 820-1800 .185 .250 .075 
1800 - .012/lF 1800-2200 .225 .250 .075 

Dimensions 
200 Volts 500 Volts L* W** TMAX 
220-5600 220-680 .080 .050 .050 

1500-8200 470-1000 .100 .050 .050 
220-.015/lF 220-1800 .126 .063 .050 

5600 - .047/lF 2200-6800 .125 .100 .075 
3300 - .012/lF 1200-2200 .150 .050 .050 
3900 - .018/lF 2200-2700 .180 .050 .050 
6800 - .056/lF 2700-8200 .180 .080 .075 

.015/lF - .1 OO/lF .01 O/lF - .012/lF .175 .125 .075 

.033/lF - .220/lF .015/lF - .039/lF .185 .250 .075 

.039/lF - .270/lF .033/lF - .039/lF .225 .250 .075 

Dimensions 
L* W** TMAX 

1000 - .012/lF .080 .050 .050 CAPACITOR VALUES listed for 
chips are also available in stan
dard package configurations of 2 
pin dip, radial molded and axial 
molded configurations. 

2700 - .022/lF .100 .050 .050 
1000 - .039/lF .126 .063 .050 

.01 O/lF - .120/lF .125 .100 .075 
4700-.027/lF .150 .050 .050 
6800 - .039/lF .180 .050 .050 

.015/lF-.120/lF .180 .080 .075 
.022/lF - .270/lF .175 .125 .075 
.047/lF - .560/lF .185 .250 .075 
.068/lF - .680/lF .225 .250 .075 

"Tolerance ± .010 or 7% whichever is greater-for solder coated units + .030 - .0tO. 
* *For solder coated units allow + .020. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1169 
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Service second to none 

CAPACITORS 

San Fernando Electric 
1501 First Street, San Fernando, CA 9134()"2793 • 818J365~9411 TWX 910-496-1535 

ESTABLISHEDRELIABILlTV 
MILITARY QUALIFIED MULTILAYER 

CERAMIC CAPACITORS 

1500 

You can choose from a full range of es-
Mil Spec Desig. Cap Range Failure f Dimensions 

tablished reliability (ER) MLCs. We can 
provide you with our proven "NiBar"@ 
barrier-end termination to endure the 
most demanding soldering tempera-
tures, chips with marking identification 
and tape-and· reel packaging for auto-
matic insertion. 
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No. nation pF Rate G. A B 
MIL·C-201270 CC75 0.10-680 N/A 2 .160t.Ol0 .090t.Ol0 
MIL·C-20128A CC76 82-1000 N/A 2 .250t .010 .090t.Ol0 
MIL-C·20/29B CC77 150-5600 N/A 2 .390t.Ol0 .140 ±.ol 0 
MIL·C·2013OA CC78 820-27000 N/A 2 .500+.020 .250t.015 
MIL·C-20/31 A CC79 3900 - 82,000 N/A 2 .690±.02O .350t.015 
MIL-C-30/35E CCOS 1.0-3300 N/A 1 .190t.010 ,190t.Ol0 
MIL·C-2OI35E CC09 1.0-3300 N/A 1 ,190±.010 .190±,010 
MIL·C·20/360 CCOS . 360-18,000 N/A 1 ,290±.010 ,290±,010 
MIL-C·20/37C CC07 2,200 -100,000 N/A 1 ,480±.02O ,480±,020 
MIL-C·20/39 CCOS 3,900 - 68,000 N/A 1 ,480±.02O .490±.02O 
MIL·C-201270 CCR75 .010-680 MPR 2 .ISO±.010 .090±.010 
MIL·C·20/28A CCR76 82-1,000 MPR 2 .250t.010 ,090t .010 
Mll.c.2O/29B CCR77 150-5,600 MPR 2 .390±.010 .140±.010 
MIL·C·20/30A CCR78 820-27,000 MPR 2 .500t.020 .250±.015 
MIL-C·2O/31A CCR79 3,900-82,000 M 2 .690±.020 .350±.015 
MIL-C-20/35E CCR05 1.0-3,300 MPRS 1 ,190±.010 .190t.Ol0 
MIL-C-2O/35E CCR09 1.0-3,300 MPRS 1 .190t.Ol0 .190±.010 
MIL -C-2O/360 CCR06 360-18,000 MPRS 1 .290± .010 .290±.010 
MIL-C-20/37C CCR07 2,200-100,000 MPRS 1 .480± .020 .480t.02O 
MIL-C-2O/36 CCR08 3,900-68,000 MPRS 1 .480± .020 .480t.02O 
MIL-C-ll015-180 CK05 10-100,000 N/A 1 .190±.010 .190±.010 
MIL-C-ll015-190 CK06 1,200 -1,000,000 N/A 1 .290± .010 .290±.010 
MIL-C-ll015-20C CK12 10-10,000 N/A 2 .160,±,010 .09Oi.Ol0 
MIL-C-ll015-20C CK13 5,600 - 47,000 N/A 2 .250±.010 .090±.010 
MIL-C-ll015-2OC CK14 12,000 - 270,000 NlA 2 .390±.010 .140±.010 
MIL-C-ll015-2OC CK15 100,000-1,000,000 N/A 2 .500±.02O .250±.015 
MIL-C-ll015-2OC CK16 470,000 - 3,300,000 N/A 2 .690±.030 .360±.020 
MIL-C-ll015-26B CK18 

(Glass) 
10-10,000 N/A 2 .275 + .015/- .030 .090±.010 

MIL-C-39014/10 CKROS 10-100,000 MPRS 1 .190±.010 .190±.010 
MIL-C-39014/2F CKR06 1,200 -1,000,000 MPRS I 290± .010 .290±.010 
MIL'C-390t4/2D CKR07 470,000 -1,000,000 MPRS 1 .290±.010 .290± .010 
MIL-C-39014/5E C.KRll 10-10,000 MPRS 2 .lSO±.010 .090±.010 
MIL-C-39014/5E CKR12 5,600 - 47,000 MPRS 2 .250±.010 .090±.010 
MIL-C·3901415E CKR14 12,000 - 270,000 MPRS 2 .390±.010 .140± .010 
MIL-C·39014/5E CKR15 56,000 - 1,000,000 MPRS, 2 .500±.02O .250i .015 
MIL-C-39014l5E CKR16 470,000 _ 3,300,000 MPRS 2 .690± .030 .350i .020 
MIL-C·39014l6B CKR13" MPRS - -
MIL-C-39014/9B CKR19" MPRS - -
MIL-C·39014/13B CKR17 5,600 - 22,000 MPRS 2 .250± .015 .090± .010 

(Glass) 
MIL-C-39014113B CKR18 

(Glass) 
12,000 -180,000 MPRS 2 .S90±.015 .145± ,015 

MIL-C-39014/13B CKR20. 10-10,000 MPRS 2 .160±.010 .090± .010 
(Glass) 

MIL-C-39014/2OB CKR08 1,200,000-2,000,000 MPRS t .290±.010 .290± .010 
MIL-C-39014/22B CKR22 1.0-100,000 MPRS 3 .260±.o2O .128± .007 
MIL-C·39014/22B CKR23 560-220,000 MPRS 3 .2SO± .020 .155± .007 
MIL-C-39014/22B CKR24 120,000 -1,000,000 MPRS 3 .260± .020 .283± .007 
MIL-C-39014/23 CKR04 10-100,000 MPRS 2 .190±.010 .190±.010 
MIL-C-55681-1A COROlt 10-4,700 MPRS 4 .080±,015 .050± .015 
MIL-C-55681-1A COR02 220-22,000 MPRS 4 .180± ,015 .050± .015 
MIL-C-55681-1A COR03t 330- .068!'f MPRS 4 .160±.D15 .080± .015 
MIL·C-55681-1A COR04t 1,200-,I80~F MPRS 4 .180±.015 .125±.015 
MIL·C-55681-2A COR05t 3,900 - .330~F MPRS 4 .180+ .0201-.015 .250+ .0201 - .015 
MIL-C-55681-38 COR06t 6,800 - .470~F MPRS 4 .225± .020 .250± ,020 
MIL-F-15733/24 FL12 - N/A - -
'Case thickness .. c ... 140 ± .010 for all values except 100,OOOpF value, which can be .200 max. 

"Obsolete part but available on request. 
tM, N, S, U Terminations. 

For manufacturers' sales offices, see yellow pages 

C D 
.016+ .0051- .001 -
.0151.027 -
.0151.027 
.0151.027 
.0151.027 
,090± ,010 .200t.015 
,090±,010 ,100±,015 
.090±,010 ,200±0,15 . 

See note' ,400±,02O 
.240t.Ol0 .400±.020 
.016+ .0051- ,001 -
.0151.027 -
.0151.027 -
.0151.027 -
.0151.027 -
.090±.010 .200±.015 
.09Ot.Ol0 .100t.015 
.09Ot.Ol0 .200±.015 

See nole' .400± ,020 
.240±.010 .400±,02O 
.090±.010 .200±.015 
.090±.010 .200± .015 
.016+ .0051- .001 
.016+.006/-.001 
,025 + .0041- .001 
.025 + .004/- .001 
.025 + .004/- .001 
.020 +.004/ - .001 -
.090±.010 .2OO±.015 
.090±.010 .200±.015 
.185±.010 _2OO±,015 
.019± .002 -
.019±_002 -
.025+ .002 -
.025± .002 -
.025± .002 -

- -
- -

.019±.002 -

.025± .002 -

.019±.002 -

.145±.015 . .200± .015 

.092± .006 -

.092± .006 -

.092± .006 -

.090±.010 .100±.015 
.020/.OS5 
.0201.055 
.020/.080 
.020/.080 
.020/.060 
.020/.080 -
- -

EEM1985 
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CAPACITORS 1500 

West-Cap Arizona 
2201 East Elvira Road, Tucson, AZ 85706-7026 • 602/294-2646 TWX 910-952-1153 

MIL .. C .. S3421/1 ESTABLISHED RELIABILITY 
METALLIZED POLYCARBONATE WOUND CAPACITORS 

Capacitance L D 
Value (Nom Inches (mm) Inches (mm) 

in Itf) ± .03 (.76) ± .02(.51) 

CRH01 AND CRH06-30 Volts (DC Rating) 
0.001 thru 0.022 0.500 (12.70) 0.170 (4.32 
0.027 thru 0.056 0.562 (14.27) 0.170 (4.32 
0.068 thru 0.082 0.687 (17.45) 0.170 4.32 
0.01 thru 0.12 0.687 (17.45) 0.193 4.90 
0.15 0.562 (14.27 0.235 5.97 
0.18 thru 0.39 0.687 (17.45 0.235 5.97 
0.47 thru 0.68 0.687 (17.45 0.312 7 .. 92 
0.82 thru 1.2 0.813 (20.65 0.312 7.92) 
1.5 thru 2.2 0.813 (20.65 0.400 10.16) 
2.7 thru 3.3 1.063 27.00 0.400 10.16) 
3.9 1.375 34.93) 0.400 10.16) 
4.7 thru 5.6 1.375 34.93) 0.500 12.20) 
6.8 thru 10.0 1.375 34.93) 0.562 14.27) 
12.0 thru 15.0 1.875 47.63) 0.562 14.27) 
20.0 thru 22.0 1.875 (47.63 0.670 (17.02) 

CRH02 AND CRH07-50 Volts (DC Rating) 
0.001 thru 0.0068 0.500 (12.70) 0.170 (4.32) 
0.0082 thru 0.015 0.562 (14.27) 0.170 (4.32) 
0.Q18 thru 0.033 0.562 (14.27) 0.193 (4.90) 
0.039 thru 0.05 0.687 (17.45) 0.170 (4.32) 
0.056 thru 0.068 0.687 (17.45) 0.193 (4.90) 
0.082 thru 0.1 0.813 20.65) 0.193 (4.90) 
0.12thru 0.15 0.687 (17.45) 0.235 (5.97) 
0.18 thru 0.22 0.813 20.65) 0.235 (5.97) 
0.27 thru 0.33 0.687 17.45) 0.312 (7.92) 
0.39 thru 0.50 0.813 20.65) 0.312 7.92) 
0.56 thru 0.68 0.813 20.65) 0.400 (10.16) 
0.82 thru 1.8 1.063 (27.00) 0.400 (10.16) 
2.0 thru 2.2 1.125 (28.58) 0.500 12.70) 
2.7 thru 3.3 1.375 (34.93) 0.500 (12.70) 
3~9 1.375 34.93) 0.562 14.27) 
4.7 thru 5.6 1.375 (34.93) 0.670 17.02) 
6.8 thru 10.0 1.875 (47.63) 0.670 (17.02) 

CRH03 AND CRH08-100 Volts (DC Rating) 
0.001 thru 0.0056 0.500 12.70) 0.170 (4.32) 
0.0068 thru 0.0082 0.562 14.27) 0.170 (4.32) 
0.01 thru 0.015 0.687 17.45) 0.170 (4.32) 
0.Q18 thru 0.033 0.687 17.45) 0.193 4.90 
0.039 thru 0.056 0.687 17.45) 0.235 5.97 
0.068 0.813 20.65) 0.235 5.97) 
0.082 thru 0.12 0.687 17.45) 0.312 7.92) 

• Capacitance Tol. Range (%): ±.5, ±2.0, ±5.0, ±10.0. 
• Failure Rates: M, P, R, and S • 
• Operating Temperature Range: -65"C to 100°C; 125"C with 50% 

voltage deviating . 
• Dielectric Strength: AC test at 100 Hz. PP square wave, 3 times 

DC volt. rating for 1 min. 
• Dissipation Factor: Less than 0.15% @ 1000 Hz for values up to 

40 Mfd. Cap values greater than 1.0 Mfd measured @ 100 Hz. 
• Insulation Resistance: Styles CRH01-CRH05, the product of the 

insulation resistance in megohms and capacitance in microfarads 
shall be 300,000 megohm-microfarads min. Styles CRH06-CRHOO 
100,000 megohm-microfarads min. 

Capacitance L D 
Value (Nom Inches (mm) Inches (mm) 

in Itt) ±.03 (.76) ± .02 (.51) 

0.15 thru 0.22 0.813 (20.651 0.312 (7.92) 
0.27 thru 0.33 1.063 (27.00) 0.312 (7.92) 
0.39 thru 0.56 1.063127.00) 0.400 10.1~ 
0.68 thru 0.82 1.125 (28.58) 0.500 (12.70) 
1.00 thru 1.20 1 .125 (28.58) 0.562 (14.72 
1.50 1.375 (34.93) 0.562 (14.72 
2.0 thru 2.2 1.375 (34.93) 0.670 (17.02 
2.7 thru 3.3 1.875 (47.63) 0.670 (17.02 
3.9 thru 5.6 1.875 (47.63) 0.750 (19.05 
6.8 2.375 (60.33 0.000 25.40 
8.0 thru 10.0 2.375 (60.33 1.000 25.40 

CRH04 AND CRH09-200 Volts (DC Rating) 
0.001 thru 0.0068 0.562 (14.27) 0.170 (4.32) 
0.0082 thru 0.012 0.562 (14.27 0.193 4.90) 
0.015 0.562 (14.27) 0.235 (5.97) 
0.018 thru 0.022 0.687 (17.45) 0.235 (5.97) 
0.027 thru 0.050 0.687 (17.45) 0.312 (7.92) 
0.056 thru 0.12 0.813 (20.65) 0.312 (7.92) 
0.15 1.063 (27.00 0.400 (10.16) 
0.18 thru 0.22 1.375 (34.93 0.400 (10.16 
0.27 thru 0.56 1.375 (34.93 0.500 (12.70 
0.68 1.375 (34.93 0.562 (14.27 
0.82 thru 1.2 1.875 (47.63 ,0.562 (14.27 
1.5 1.875 (47.63) 0.670 17.02) 
1.8 thru 2.7 1.875 (47.63) 0.750 19.05) 
3.0 thru 3.3 1.875 (47.63) 1.000 25.40) 
3.9 2.375 (60.33) 1.000 25.40) 

CRH05 AND CRHOO-400 Volts (DC Rating) 
0.001 thru 0.0022 0.562 (14.27) 0.193 (4.90) 
0.0027 thru 0.0056 0.562 (14.27) 0.235 5.97) 
0.0068 thruO.012 0.687(17.45 0.235 5.97) 
0.015 0.813 (20.65 0.235 5.971 
0.018 thru 0.039 0.813120.65) '0.312 7.92) 
0.047 thru 0.068 0.813 (20.65) 0.400 (10.16) 
0.082 thru 0.12 1.063 (27.00) 0.400 (10.16) 
0.15 1.375 (34.93) 0.400 10.16 
0.18 thru 0.22 1.375 (34.93) 0.500 12.70 
0.27 thru 0.33 1.375 (34.93) 0.562 14.27 
0.39 thru 0.56 1.875 (47.63) 0.562 14.27 
0.68 thru 1.0 1.875 (47.63 0.750 19.05 
1.2 1.875 (47.63) 1.000 25.40) 
1.5 thru 2.0 2.375 (60.33 1.000 25.40) 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1171 
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1500 

MaxcapTM 
Double Layer 
Capacitor' 

CAPACITORS 

New 
\ High Energy 
Storage Device 

The ideal backup power source for microprocessors and memories. 
Maxcap DLC, the high-energy power source you never have to replace. 

Maxcap Double Layer Capacitors 
(DLCs) combine extremely long life 
with many of the desirable electri- . 
cal characteristics of traditional 
capacitors)(such as rapid and fre
quent discharge/recharge capabil
ity), with energy densities and low 
leakage currents which approach 
those of batteries. One farad can 
be stored in a 1.1" x 0.6" package. 
Maxcap DLCs are idealfor provid
ing the needed backup power for 
volatile semiconductor memories. 

Conventional energy storage 
devices such as batteries and alumi
num electrolytic capacitors must be 
replaced during the life of a product. 
Maxcap DLCs never need replacing 
because, unlike batteries, they do 
not undergo life limiting, irreversi
ble chemical reactions, and unlike 
aluminum electrolytic capacitors, 
they do not experience dry-up 
problems. 

Product Features 
Very high capacity in small size. 
Circuit board space and equipment 
size can be reduced. 

Ultra long life. Maxcap DLCs have 
no parasitic chemical reactions, no 
dry-up problems, and can be fully 
charged and discharged indefinitely. 

Maintenance free. Maxcap DLCs 
can be placed in sealed or remote 
locations because they require no 
access ports. Warranty claims are 
minimized. 
Five-volt output. Maxcap DLCs are 
ideally suited for powering inte
grated circuits in all types of equip
ment. Additional voltages are 
available. 
Wide operating temperature range. 
-25°C to +70°C (-13°F to158°F). 
Long shelf life. Tests indicate per
formance is the same aft~r ten years 
in storage. 
Nonpolar. Assembly errors and 
costs are minimized. 
Simple, low cost circuitry. Since 
Maxcap DLCs do not require cur
rent limiting resistors or special 
over-voltage protection, design and 
assembly times are reduced. 
Safer than batteries. These capaci
tors will not explode or be damaged 
if short circuited. They can be 
installed with wave soldering 
equipment. 

Comparison with Batteries 
When the energy of a battery is not 
needed, Maxcap DLCs have many 
attributes which make them the 

Typical Maxcap DLC Backup Power Application 

1Ype of Load 

CMOS, NMOS, PMOS 
Rams and microprocessors 
Timers for 
integrated circuits 

Relays, solenoids 

Small motors, alarms 

Appliance or Equipment 

Home appliances, e.g., TVs, microwave 
ovens, dishwashers, refrigerators; energy 
management controls, thermostats, vend
ing machines, point of sale terminals, 
telephone autodialers, programmable 
controllers. 

Starters, igniters, actuators 

Disc drives, coin metering devices, security 
systems, toys. 

best solution to your backup 
requirements. 

1500 

State of Charge. Unlike batteries, 
the charge state of Maxcap DLCs 
can be easily determined by mea
suring the voltage. . 

Simple Circuit. Unlike battery 
backup circuits, special current lim
iting Gharge resistors and over
voltage protection are not required 
with Maxcap DLCs. You save 
design time, assembly material and 
labor costs. 

Installationl Assembly. Because 
Maxcap DLCs are non-polar, they 
can be inserted into electrical sys
tems without creating reverse con
nection errors. Unlike batteries, 
they can be short circuited or have 
reverse current applied without 
damage or explosion. These features 
allow more fr~edom in using high 
speed assembly methods such as 
wave soldering. 

Equipment Design Flexibility. The 
unlimited cycle life and long life 
characteristics of Maxcap DLCs 
assure greater freedom in selecting 
their location in your product since 
access ports do not have to be pro
vided for replacement. This feature, 
along with their small size, can 
result in a smaller end product and 
reduced usage of expensive. printed 
circuit board space. 

Product Value/Pricing. Since your 
product will not require battery 
replacement, reduced maintenance 
costs, smaller size, and higher relia
bility can result in higher profits. 

Warranty costs. Your product will 
not have to be opened to replace 
batteries; warranty costs may be 
reduced. 

e Sohio 
SOHIO Engineered Materials 

Company 

Sobio Engineered Materials Company 
Semiconductor Products Division 
P.O. Box 664 
Niagara Falls, New York 14302 
Telephone 716-278-3954 

For manufacturers' sales offices, see yellow pages EEM 1985 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
-...........----------------...... ORGANIZED I 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of tim~ and tons of aggravation .. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are mulfi
pie products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "Mit 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

, 
There are thousands of EEM File Systems In every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? . 

The eEM File System is shipped in one neat pack
age.The package contains everythfng you 
need to set up your very own filing system. Bestof 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order. please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



.. 
1500 CAPACITORS 1500 

Surface Mounted Devices 

Material KEFQ 40 (0805) KEFQ 42 (1210) KEFQ 46 (1206) 
"NPO 10-1000 160-3300 10-1500 

X7R 680-15,000 3300-100,000 1500-33,000 
·Z5U 4700-100,000 22,000-1,000,000 10,000-330,000 

*Available in 50V DC only. "Other TC material available. 
For information concerning sizes and values consult Factory. 

Style "Rated DIMENSIONS 
voltage L(mm) (in) W(mm) (in) o (mm) (in) T(mm) (in) 

KEFQ 40 (0805) 50 V 2.0 ::,::0.3 .08 1.27 ::,::0.3 .05 .51 .02 1.27 .05 
100 V 

KEFQ 42 (1210) 50 V 3.17 ::,::0.4 .125 2.54 ::':: 0.3 .10 .51 .02 1.5 .059 
100 V 

KEFQ 46 (1206) 50 V 3.17 ::,::0.4 .125 1.6 ::,::0.15 .063 .51 .02 .63 .025 
100 V 

KEFQ 46 (1206) 50 V 3.17 ::,::0.4 .125 1.6 ::,::0.15 .063 .51 .02 1.27 .050 
100 V 

·Higher voltages upon request. Available on Bmm tape 

STETTNER E,LECTRONICS, INC. 

EEM 1985 

6135 Airways Blvd. Chattanooga, TN 37421 Tel: (615) 892-02911TWX 810-573-5224 
call tollfree: (800) 251-4558 

For manufacturers' sales offices, see yellow pages A·1175 
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1500 CAPACITORS 1500 

MULTILAYER 
CERAMIC CAPACITORS 

TDK COAPORAl1ON OF AMERICA. 471 t West Golf R09.~. Suite 300, Skokre, Ulindis 60076, U.S.A. Phone: (312) 679-8200 CHiCAGO SALES OFFICE (312) 679-8200 LOS ANGELES SALE'S OFFICE (213) 539-6631 SAN FRANCISCO SALES 
OFFICE (408) 943-.9325 NEW XORK SALES OFFICE (516) 625-0100 INDIANAPOL.lS SALES OFFICE (317) 872-0370 DETROIT BRANCH-C3tS) 353-9393 ALABAMA BRANCH (205) 539-4551 TOK CORPORATION Tokyo, Japan 

CHIP CAPACITORS-c1508, C2012, 
C3225,C4532,C5650 
Multilayer chip capacitors having a low residual inductance, 
an excellent frequency response and minimal stray capaci
tance since there are no leads. These characteristics enable 
specifications to be very close to the theoretical values of 
the chips . 

• I}» 
Shapes and dimensions Dimensions in mm (inches) 

Type L w 
C1508 t.5±0.2 (.059) 0.8+0.2 (.032) 

C2012 2.0±0.3 (,079) 1.25±0.2 (.049) 

C3225 3.2+004 (.126) 2.5+0.3 

C4532 4.5±0.5 (.177) 3.2±Oo4 

C5650 5.6±O.5 (.220) 5.0±0.5 

Temperature compensating 
Class I 
COG 50V, 100V 

Type Capacitance (pF) 
50V (lH) 

C1508COG 0.5 to 180 

C2012COG 0.5 to 560 

C3225COG 10 to 3,300 

C4532COG 1,000 to 5,600 

C5650COG 1,000 to 10,000 

Capacitance Up 10 10pF: ±1 pF (F) 
tolerance +0.5pF (D), +0.25pF (C) 

SL 50V, 100V 

Type 
Capacitance (pF) 
50V (lH7) 

C1508SL' 0.510470 

C2012SL 0.5101,800 

C3225SL 100 10 8,200 

C4532SL 1,000 to 18,000 

C5650SL 1,000 to 33,000 

Capacitance Up to 10pF: ±l pF. (F) 
tolerance ±0.5~F (D), ±0.25~F (e) 

(,098) 

(.126) 

(.197) 

'SL: Temperature coefficient, +350 to -1000 ppml"C, 
Temperature range, -30 to 85°C 

Class I! 
X7R 50V, 100V 

Type Capacitance (pF) 
50V (lH) 

C1508X7R 47105,600 

C2012X7R 47 to 18,000 

C3225X7R 1,000 10 150,000 

C4532X7R 10,000 to 220,000 

C5650X7R 100,000 10470,000 

Capacitance ±10% (K), ±20% (M) tolerance 

Y5V 50V, 100V 

Type 
Capacitance (pF) 
50V(lH) 

C150BY5V 2,200 10 22,000 

C2012Y5V 2,200 10 100,000 

C3225Y5V 10,000 10 470,000 

C4532Y5V 22,000 to 1,000,000 

C5650Y5V 470,000 10 1,500,000 

Capacitance ~~g% (Z) tolerance 

Tmax. 

1.0 (.039) 

1.25 (.049) 

1,9 (.075) 

1.9 (.075) 

1.9 (,075) 

100V (2A) 

0.5 to 120 

0.5 to 390 

10 to 2,200 

1,000 to 3,900 

1,000 10 6,800 

Over 10pF: 
±10% (K) +5% (J) 

100V (2A) 

0.5 to 330 

0.5101,200 

100 to 5,600 

1,000 to 12,000 

1,000 to 22,000 

Over 10pF: 
±10% (K) ±5% (J) 

100V (2A) 

47103,900 

47 to 12,000 

,1,000 to 82,000 

10,000 10 150,000 

100,000 to 330,000 

100 (2A) 

2,220 10 10,000 

2,2001047,000 

10,000 10 220,000 

22,000 to 470,000 

470,000 to 1,000,000 

CHIP CAPACITORS FOR 
AUTOMATIC MOUNTING-C3216, C2012 

Type 

C3216 

C2012 

L 
3.2±0.2 ' 
(.126) 

2.0:':8f 
(.079) 

w 
1.6±0.15 
(.063) 

1.25:':8:1 
(.049) 

Dimensions in mm (inches) 

T 

0.6±0.15 (.024) 
0.85±0.15 (.034) 
1.1 +0.2 (.043) 

0.6±0.15 (.024) 
0.85±0.15 (.034) 
1.1 ±0.2 (.043) 

Temperature compensating, 
Class I 
50V 

Type TC 
Capacitance 
T=0.6 T= 0.85 T-l.l 

C3216CHIH COH 0.5 to 330 390 to 470 650 to 680 

C3216PHtH P2H 0.510330 390 to 560 680 to 820 

C3216RHIH R2H 0.5 to 390 470 to 680 820 to 1,000 

C3216SHIH S2H 0.5'10470 56010680 820 to 1,200 

C3216THIH T2H 0.5 to 560 680 to 820 1,000 to 1,200 

C3216UJIH U2J . 0.5 to 560 680101,000 1,200 10 1,500 

C3216SLIH SL' 0.5101,200 1 ,500 10 1 ,800 2,200 to 2,700 . 

C2012CHIH COH 0.5 to 180 200 to 330 36010430 

C2012PHIH P2H 0.5 to 220 240 to 390 430 to 560 

C2012RHIH R2H 0.5 to 240 27010510 560 to 680 

C2012SHIH S2H 0.510270 300 to 560 620 to 750 

C2012THtH T2H 0.5 to 330 360 to 680 75010820 

C2012UJIH U2J 0.5 to 390 430 to 750 820 to 1,000 

C2012SLtH SL' 0.5 to 820 1,000 to 1,300 1,500 10 1,800 

Capacitance 
Up to 5pF Up to 10pF Over 10pF 

tolerance 
±0.5pF (D) ±lpF (F) ±10%(K) 
±0,25pF (C) ±O 5~F (D) ±5%(J) 

'Temperature coefficient, +350 to -1000 ppm/oC 
Temperature range, -30 to 85°C 

Class II 
SOV,25V 

Type TC wv M ~~~Iance (pFJ T=O,85 T=l.l 
C3216BIH B 50 1,000 to 15.000 18,000 22,000 to 27,000 
C3216BIE 25 12,000 to 27,000 33,000 to 39,000 47,000 ' 
C3216DIH D 50 1,000 to 22.000 33,000 47,000 
C3216DIE 25 33,000 to 47,000 68,000 100,000 
C3216FIH F 50 4,700 to 47,000 68,000 100,000 
C3216FIE 25 47,000 to 100,000 150,000 220,000 
C2012BIH ·6 50 470 to 5,600 6,800 to 10,000 12,000 to 15,000 
C2012BIE 25 6,800 to 10,000 12,000 to 18,000 22,000 to 27,000 
C2012DIH D 50 1,000 to 6,800 8,200 to 15,000 18,000 to 22,000 
C2012DIE 25 10,000 to 15,000 22,000 to 27,000 33,000 to 39,000 
C2012FIH F 50 3,300 to 15,000 22,000 to 33,000 47,000 
C2012FIE 25 22,000 to 33,000 47,000 100,000 
ca 'Iance TC:B,±10%(K),±20%(M) li' TC: 6,±15%(-55to 125°e) 
toi=~ce TC: D, ±20% (M) c~~r:~~re Te: D,:':ll % (-30 to 85°C) 

TC: F, :':!!il% (Zl Te: F, :':!! % (-30 to 85oe) 
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1500 CAPACITORS 1500 

MULTILAYER 
CERAMIC CAPACITORS 
TDK CORPORATION OF AMERICA 4711 West Golf Road, Suite 300, Skokie, Ilinois 60076, U.S.A. Phone: (312) 679-8200 CHICAGO SA'LES OFFICE (312) ,679-8200 lOS ANGELES SALES OFFICE (213) 539-6631 SAN FRANCISCO SALES 
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DIPPED RADIAL LEADS-FD11, FK11, FL-1, FK20, FK22, FD23, FL-2 
Multilayer capacitors having internal electrodes covered 
by ceramic dielectric to give them excellent resistance to 
dampness and humidity. Dipped radial leads, however, are 
further coated by a fluidized bed process so that they main
tain high levels of stability and reliability under stringent 
environmental conditions. 

Lead space 2.5 mm (.098) 

#. 3.5 rnax 
",1> ~()'L I. t 38) . 

1110.3 7±2 

<0" 5.5 rn 
¢'" (.277 ax. 

!b~~~ 
"KlI 7.0 max. 

(.276) 

1110.5 7±2 

5.0 rn 
",'0" I. 792' ax. 

#.~t:::::; 

(.276) 

0.5 
(.0197) 7±2 

,.. "~flt--l 3.0 max. 
'" t(·llS) 

(.0 118) _ (,276) 

~':' Wl 
(.0197) (.276) 

~;'O~ ~Ll ~·-6.5 max. 

[(.276) Dimensions in mm (inches) 

CapaCitance (pF) 

Type TC COG SL X7R YSV 

WV SOV 11H) 100V 12A) SOV (1H) 100V (2A) 50V 11H) 100V (2A) SOV 11H) 

FOll 0.5 to 560 0.5 to 390 0.5 to 1,800 0.5 to 1,000 t ,000 to t 8,000 1,000 to 12,000 10,000 to 100,000 

FK11 10 to 3,300 t a to 2,200 100 to 8,200 100 to 4,700 1.000 to 150,000 1,000 to 82,000 10,000 to 470,000 

FLI 10 to 2,700 10 to 1,800 100106,800 lOa to 3,900 1,000 10 100,000 1,000 to 68,000 t 0,000 to 220,000 

Capacitance Up to 10pF Over 10pF 
tolerance ±O,SpF (D)' ±0.2SpF Ie) ±10% IK), ±S% IJ) ±10% (K), ±20% 1M) ~~g % (l) 

Lead space 5,0 mm (.197) 

~ 5,5 rnax 

9=S~ 1.217) . 

l'Kzo 6,5 max, 
(,256) 

1110.5 75+1 

,'0" 70 rnax, ~ 80 

,,~/~~ax, ,¢_~~ ~~ 
(,295) (,394) (,265) 

1110.5 7±2 11105' 1-7±2 
(,0197) (.276) (0197) 7±2 (.276) 

, (,276) 0,5 

100V (2A) 

10,000 to 47,000 

10,000 to 220,000 

10,000 to 100,000 

~~'b" Rt::::::::,i 

(.0197) . (,297) 

~.¢ ff~.22 f7,5max, ~'?o F02.J jl0max.~"?~ WLZ -16,5 max. 

. (,0197) Dimensions in mm (inches) 

CapaCitance (pF) 

Type TC COG SL X7R Y5V 

WV SOV (IH) 100V (2A) SOV (1 H) 100V (2A) SOV (IH) 100V 12A) 50V (IH) 

FK20 to to 3,300 10 to 2,200 tOO 10 8,200 100 10 4,700 1,000 '10 150,000 1,000 10 82,000 10,000 to 470,000 

FK22 t ,000 10 5,600 1,000 10 3,900 1,000 to 18,000 1,000 to 10,000 10,000 to 220,000 10,000 to 150.000 22,000 to 1,000,000 

F023 6,800 to 27,000 4,700 to 15,000 22,000 to 68,000 12.000 to 39,000 270,000 10 680,000 180,000 to 470,000 1,SOO,000 to 4,700,000 

FL2 1,000 to 3,900 1,000 to 2,700 1,000 10 10,000 1,000 to 5,600 10,000 to 180,000 10,000 to 1 00.000 22,000 to 470,000 

Capacitance Up to 10pF Over 10pF 
tolerance ±O.SpF (D), +0.25 pF ICI ±10% IK), ±5% (J) ±10% IK), ±20% (M) ~~g % Il) 

DIPPED RADIAL LEADS-FD31, FK33, FL3, FD41 
Lead space 7,5 mm (,295) 

"'~. 5.5max \ 100 
~'f;y. (.277) . ,a}" max, 

~. ~!::::::::::-i 'o~!O'\ 11.394) 

¢ 11°31 16.5 max . .,. ':<;:.C-~1(33 -"---1
17

.5 max, 
(,256) (,295) 

7±2 
7±2 (,276) 
(,276) 1110,5 

1110,5 (.0197) 
(,0197) 

Capacilance (pF) 

Type TC COG S~ 

WV SOV (1H) 10DV (2A) SOV (IH) 

F031 330 to 3,900 330 to 2,200 33 to 8,200 

~#. 12,5 rnax 
()'O ()<:>" /~1.492) , 

'0' ,,'I)..L?"-#. 10,0 rnax / -

<:> ~'o'Ok.. 1.394) , 1 ""Y-f~ 

~l3 !T6.5 max. FD.!l !.!~9)ax. 
1(,256) 

17±2 
1110.5 (,276) 7±2 
(,0197) 1110,64 (,276) 

(.251) 
Dimensions in mm (inches) 

Y5R YSV 

100V (2A) 50V (1Hl l00V (2A) sov (1H) 

33 to 4,700 2,200 to 120,000 2,200 10 68,000 10,000 to 470,000 

FK33 1,000 to 5,600 1 ,000 to 3,900 1,000 to 22,000 1,000 to t 2,000 10,000 to 330,000 10,000 to 180,000 22.000 to 1,000,000 

FL3 1,000 to 12,000 1 ,000 to 6,800 1,000 to 4,700 1 ,000 to 3,300 10,000 to 220,000 10,000 to 120,000 22,000 to 470.000 

F041 1,000 to 33.000 1,000 to 15,000 10.000 10 82,000 10,000 to 47,000 100,000 to 1.000.000 100,000 10 680,000 1 ,000,000 to 6,800.000 

CapaCitance ±10%(K) ±20%(M) ~~g% IZ) tolerance +5%(J) ±10%(K) 

EEM 1985 For manufacturers' sales offices, see yellow pages 

100V (2A) 

10,000 to 220,000 

22,000 to 470,000 

1,000,000 to 2,200,000 

22,000 to 220,000 

100V (2A) 

100,000 to 220,000 

22,000 to 470,000 

22,000 to 220.000 

1,000,000 to 4,700,000 
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MOLDED AXIAL LEADS-MA12, IYIA13, MA14 
Molded axial leads are molded by an epoxy resin so that they 
maintain high levels of stability and reliability und.er stringent 
environmental conditions. In particular, they are character
ized by a high mechanical strength. 

Type 

MA12 

MA13 

MA14 

Type 

MA12 

MA13 

MA14 

Capacitance 
tolerance 

Dimensions, mm (inches) 

L D 
4.06±0.25 
(.16) 

6.35±0.25 
(.25) 

9.91±0.25 
(.39) 

Capacitance (pF) 

TC COG 

WV 50V (1H) 

0.5 to 560 

100 to 1,500 

229±025 
(09) 

2.29±025 
(.09) 

3.56±0.25 
(.14) 

100V (2A) 

0.5 to 390 

100 to 1,000 

1,000 to 4,700 1,000 to 3,300 . 

Up 10 10pF 
+0.5pF (D), ±0.25pF (C) 

d 

0.5 
C02) 

0.5 
(.02) 

0.64 
(.025) 

SL 

50V (1H) 

0.5 to t,800 

100 to 5,600 

1,000 to 12,000 

Over 10pF 
+10% (K), ±5% (J) 

25 max. 
(.984) 

25 max. 
(.984) 

25 max. 
(.984) 

100V (2A) 

0.5 to 1,200 

100 to 3,900 

1,000 to 8,200 

Shape and dimensions 

X7R Y5V 

50V (1H) 100V (2A) 50V (1H) 

100to 18,000 1 00 to 12,000 10,000 to 100,000 

1,000 to 56,000 1,000 to-39,000 10,000 to 220,000 

10,000 10 220,000 10,000 10 150,000 100,000 10 470,000 

±20% (K), ±10% (K) ~gg % (Z) 

LOW-LOSS CAPACITORS FOR HIGH FREQUENCIES-FC, FR, HR 
Low-loss capacitors for high frequencies are designed for 
application in 100 to 1000MHz high-frequency power circuits, 
They are characterized by an excellent frequency response, 
a high Q factor, low noise, high self resonance and superior 
resistance solder heat. 

FC1414·FC2828 FR1414·FR2828 HR3225 

W{-L-j rL----j 

Ej)}ra1 
- f-I--J 

Dimensions in mm (inches) 

Type L W T w p 

FC1414 
1.4±0.4 1.4±0.3 1.6 max. 
(.055) (.055) (.063) 

FC2828 2.8:':8~ 2.8±0.4 3.0 max. 
(.11) (.11) (.12) 

FR1414 
1.4±O.4 1.4±0.3 1.6 max. 5 min. 1.3±0.3 0.1:':8:~1 
(.055) (.055) (.063) '(.2) (.05) (.004) 

2.8:':8~ 2.86~5 3.0 max. 5 min. 2.2±0.3 0.1:':8:31 FR2828 (.11) (.11) (.12) (.2) , (.09) (.OOM 

HR3225 3.5:':8~ 2.8:':8~ 2.0 max. 5 min. 2.2±0.3 0.1:':8:31 1.5 max. 
(.14) (.055) (.08) (.2) (.09) (.004) (.06) 

Type Rated voltage 
CapaCitance (pF) 

. COG 

FC1414 

FR1414 
50V (1H) 0.5 to 100 

500V (2H) 0.5 to 100 

FC2828 300V (2F) 120to 180 

FR2828 200V (2D) 220 to 470 

100V (2A) 560 

50V (1H) 680 to 1,000 

220V (2D) 0.5 to 82 

HR3225 100V (2A) 100 to 220 

50V (1H) 270 to 1,000 

100V (2A) 

10,000 to 47,000 

10,000 to 100,000 

100,000 10 220,000 

X7R 

150 to 3,300 

470 to 22,000 

. 680 to 22,000 

Capacitance 
tolerance 

Up to 10pF , Over 10pF ±10% (K) 
±0.5pF (D) ±10% (K) ±20% (M) 
±0.25pF (C) ±5%(J) 
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1500 CAPACITORS 

Metallized Polypropylene 
Dielectric 

Type X363UW 
Subminiature ..• Instrument Grade 
• Long stable life 
• Very high insulation resistance 
• Lowest dissipation factor 
'. Humidity resistant 
• Saves on size and weight 
• Capacitance tolerance to 1 % 

CUT-AWAY SHOWS CONSTRUCTION 

METALLIZED 
POLYPROPYLENE 
SECTION ~ 

,/ 
EPOXY END FILL 

Used for a number of years in the 
non-precision power capacitor 
field, polypropylene has now been 
developed by TRW Capacitors as 
a dielectric for miniaturized preci
sion capacitors exhibiting unique 
and outstanding electrical and 
environmental characteristics. 
Particularly worthy of note is its 

SPECIFICATIONS 
Insulation Resistance: Shall be greater 

than 300,000 megohms for capacitance 
values .33 mfd and less or 100,000 
megohms x mfd for capacitance values 
greater than .33 mfd; when measured 
after 2 minutes electrification at 100 
VDC and 25°C. 

Voltage Range: 100, 200, 400 VDC. 

Dielectric Strength: 200% rated voltage 
for one minute through a limiting re
sistance of 100 ohms/volt at 25°C. 

Dissipation Factor: Shall not be greater 
than .10% when measured at or re
ferred to 1000 ±20 Hz for capacitance 
values up to and including 1.0 mfd at 
25 ±5°C. Capacitance values greater 
1han 1.0 mfd shall be measured or re
ferred to 120 ±20 Hz. 

Metallized Polyester 

Type X601 PE-X601 CPE 
Dipped Epoxy Coating 
• Ultra miniature, lightweight 
• Tough, Rugged Case 
• Styled for maximum packaging 

efficiency 
• Capacitance values to 10 mfd 
• Tolerances to ±5% 

METALLIZED 
POLYESTER 
SECTION 

EPOXY 
COATING 

/ 

CUT-AWAY SHOWS CONSTRUCTION 

The X601 PE was designed for 
quality capacitor applications 
utilizing the advance technology 
of TRW. It is ideally designed for 
"Space Age" applications requir
ing the best the industry has to 
offer in minimum size and weight, 

SPECIFICATIONS 
Insulation Resistance: Shall be greater 

than 25,000 megohms for capacitance 
values .4 mfd and less or 10,000 meg
ohms x mfd for capacitance values 
greater than .4 mfd; when measured 
after 2 minutes electrification at rated 
voltage and 25°C. 

Dissipation Factor: Shall not be greater 
than 1.0% when measured at or re
ferred to 1000 ±20 Hz for capacitance 
values up to and including 1.0 mfd at 
25 ±5°C. Capacitance values greater 
than 1~0 mfd shall be measured or re
ferred to 120 ±20 Hz. 

Dielectric Strength: 200% ra.ted voltage 
for one minute through a limiting re
sistance of 100 ohms/Volt at 25°C. 

1500 

stability. The X363UW exhibits 
negligible shift in capacitance un
der long term exposure to humid
ity, operating life, and tempera
ture cycling. Insulation resistance, 
dielectric absorption and dissipa
tion factor properties are a/l the 
equivalent of or superior to those 
of polystyrene. 

Dielectric Absorption: When tested per 
MIL-C-19978 the dielectric absorption 
shall not exceed .05%. Shorter test 
methods produce lower results. For 
further information, consult TRW 
Engineering. 

Capacitance: Shall be within specified 
tolerance when measured at or re
ferred to 1000 ±20 Hz for values up to 
and including 1.0 mfd at 25 ±5°C. 
Capacitance values greater than 1.0 
mfd shall be measured or referred to 
120 ±20 Hz. 

Temperature Range: -55° to + 105°C at 
full rated voltage. 

Capacitance Range: 0.010 thru 15.0 mfd. 

consistent with maximum relia
bility. The X601 PE line is now 
available in a full range of value 
from 0.01 to 10.0 mfd in 100 and 
200 VDC. The unit is excellent in 
electrical and environmental per
formance throughout this range. 

-

Humidity Resistance: Capable of with
standing 96 hrs. of 90 to 95% relative 
humidity at 40°C and no voltage ap- . 
plied with no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Life Test: Capable of withstanding 125% 
of rated voltage for 250 hrs. at 85°C 
with no more than one failure (cata
strophic: open or short) out of 12 sam
ples. 

Temperature Range: -55 to +85°C at 
full rated voltage, to 125°C with 50% 
voltage derating. 

Construction: Metallized Polyester, non
inductive winding. 

CAPACITOR OIVISION, TRW ELECTRONIC COMPONENTS GROUP, 301 WEST 0 ST., OGALLALA, NEBRASKA 69153 •. 308·284·3611 • TELEX 484·533 • DDD 308·284·3872 
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Metallized Polyester 

·Type X663F and X663FR TRW types X663F and X663FR 
greatly improve flexibility in fit
ting capacitors into crowded 
chassis layduts. Choice between 
axial or radial leads plus thin oval 
designs often results in saving of 
valuable chassis space. 

These advanced designs do not 
sacrifice reliability to obtain ultra
miniature dimensions. The Signi
ficant size-saving over conven
tional construction is secured by 
using metallized Polyester
thereby eliminating two layers of 
heavy-gauge foil in every layer of 
the winding. 

• Axial or Radial Leads 
• Ultra~miniature, Ughtweight 
• High Insulation'Resistance 
• Instrument Quality 
• Self~healing • Long Stable Ufe 
• Capacitance Range - .01 thru 

10.0 mfd 

I 

6.
4.'/ ... '#. 

I· . 

SPECIFICATIONS 
Insulation Resistance: Shall be greater 

than 25,000 megohms for capacitance 
values .40 mfd and less or 10,000 meg
ohms x mfd for capacitance values 
greater than .40 mfd; when measured 
after 2 minutes electrification at rated 
voltage and 25°C. 

Dissipation Factor: Shall not be greater 
than 1.0% when measured at or re
ferred to 1000 ±20 Hz for capacitance 
values up to and including 1.0 mfd at 
25 ±5°C; except for capacitors having 
a thickness less than .170, then df shall 
not be greater than 1.5%. Capacitance 
values greater than 1.0 mfd shall be 
measured or referred to 120 ±20 Hz. 

Life Test: Capable of withstanding 125% 
of rated voltage for 250 hrs. at 85°C 

with no more than one failure (cata
strophic: open or short) out of 12 sam-
ples. . 

Dielectric Strength: 200% rated voltage 
for one minute through a limiting re
sistance of 100 ohms/volt at 25°C. 

Humidity Resistance: Capable of with
standing 96 hrs. of 90 to 95% relative 
humidity at 40°C and no voltage ap
plied with no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Temperature Range: -55 to +85°C at 
full rated voltage, to 125°C with 50% 
voltage derating. 

Voltage Range: 50 VDC thru 600 VDC. 

Metallized Polyester 
Type X675 HV ' 
(High Voltage) 
• Small Size, Ughtweight 
• Self Healing 
• Long Life 
• Fully Rated to 65°C 
• 2kVDCto 16kVDC 
• Capacitance Tolerance to 

±5% 

The X675 HV capacitor is a high 
voltage capacitor designed to 
meet the needs of voltage multi
pliers and high voltage filters re
quired in today's high density, 
high voltage, power supplies. 
Uses are found in CRT displays of 
all types, copiers and laboratory 
instruments and power supplies. 

SPECIFICATIONS 
Insulation Resistance: Shall be greater 

than 25,000 megohms for capacitance 
values .4 mfd and less or 10,000 meg
ohms x mfd for capacitance values 
greater than .4 mfd; when measured 
after 2 minutes electrification at 500 
VDC and 25°C. 

Dissipation Factor: Shall not be greater 
than 1.0% when measured at or re
ferred to 1000 ±20 Hz and 25 ±5°C. 

Dielectric Strength: 140% rated voltage 
for 10 seconds through a limiting re
sistance of 100 ohms/volt at 25°C. 

Humidity Resistance: Capable of with
standing 96 hrs. of 90 to 95% relative 

In keeping with the state of. the 
art in construction of silicon high 
voltage re~tifiers, the physical de
sign of the X675 HVlends itself to 
this demanding application. The 
dry winding and skin tight poly
ester case offer considerable size 
and weight reductions from for
mer high voltage designs. 

humiditx at 4QoC and no voltage ap
plied With no more than one failure 
(catastrophic: open or short) out of 12 
samples. . 

Life Test: Capable of withstanding 125% 
of 85°C rated voltage for 250 hrs. at 
85°C witb no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Capacitance Tolerance: Shall be within 
specified tolerance when measured at 
or referred to 1000 ±20 Hz and 25 
±5°C. 

Temperature Range: -55° to +65°C at 
full rated voltage, to 85°C with 25% 
voltage derating. 

CAPACITOR DIVISION, TRW ELECTRONIC COMPONENTS GROUP, 301 WEST 0 ST., OGALLALA, NEBRASKA 69153 ° 308·284·3611 • TELEX 484·533 • DOD 308·284-3872 
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Metallized Polycarbonate 

Type X463UW 
• Small size - Lightweight 
• Very low temperature 

coefficient 
• Fully rated from -55°C to 

+125°C 
• High insulation resistance 
• Excellent retrace 
• Tolerances to ±1 % 
• Capacitance range from 0.001 

thru 10.0 mfd 

M'ETALLIZED 
POLYCARBONATE 
SECTION \ 

\ 

'PLASTIC 
FILM CASE 

EPOXY 
END FILL 

The increasing demand for reduc
tion in size and weight coupled 
with requirements for enhanced 
circuit performance, requires ca
pacitors which incorporate the 
latest developments in compo
nent technology. TRW has now 

SPECIFICATIONS 
Insulation Resistance: Shall be greater 

than 100,000 megohms for capacitance 
values .5 mfd and less or 50,000 meg
ohms x mfd for capacitance values 
greater than .5 mfd; when measured 
after 2 minutes electrification at rated 
voltage and 25°C. 

Dissipation Factor: Shall not be greater 
than .3% when measured at or referred 
to 1000 ±20 Hz for capacitance val
ues up to and including 1.0 mfd at 
25 ±5°C. Capacitance values greater 
than 1.0 mfd shall be measured or re
ferred to 120 ±20 Hz. 

Dielectric Strength: 200% rated voltage 
for one minute through a limiting re
sistance of 100 ohms/volt at 25°C. 

Metallized Polycarbonate 
TypeX441 
• Minimum possible size -

Lightweight 
• Very low temperature 

coefficient 
• Fully rated from -55°C to 

+125°C 
• High insulation resistance 
• Tolerances to ±1 % 
• Capacitance Range 0.001 thru 

0.10 mfd 

" 
h·

/·!/ 
."jl 
/ / 

The X441 has been specifically 
designed to be a real help in the 
ever increasing problem of fitting 
components in today's miniatur
ized designs. Its absolute mini
mum size, precision dimensions, 
and the close tolerance lead 
spacing permit space savings im
possible before. Additionally, the 
highly impressive electrical prop-

SPECIFICATIONS 
Voltage Rating: 50 VDC from -55°C to 

+125°C. 

Insulation Resistance: Shall be greater 
than 100,000 megohms when measured 
after 2 minutes electrification at rated 
voltage and 25°C. 

Dissipation Factor: Shall not be greater 
than 0.3% when measured at or re
ferred to 1000 ±20 Hz and 25 ±5°C. 

Capacitance: Shall be within specified 
tolerance when measured at or re
ferred to 1000 ±20 Hz and 25 ±5°C. 

Dielectric Strength: 200% rated voltage 
for one minute through a limiting re" 
sistance of 100 ohms/volt at 25°0. 
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introduced a capacitor which 
combines the improved electrical 
performance of polycarbonate 
and the size and weight reduc
tions associated with a metallized 
dielectric. 

Life Test: Capable of withstanding 125% 
of rated voltage for 250 hrs. at 85°C 
with no more than one failure (cata
strophic: open or short) out of 12 sam
ples. 

Temperature Range: -55° to +125°C at 
full rated voltage. 

Humidity Resistance: Capable of with
standing 96 hrs. of 90 to 95% relative 
humidity at 40°C and no voltage ap
plied with no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Voltage Ranges: 50, 100, 200, 400 VDC. 

erties of polycarbonate are of 
immense value in modern high 
performance circuitry. 

Standoffs on the bottom of the 
premolded case provide for rigid, 
secu're mounting and facilitate 
cleaning of the printed circuit 
boards. Leads are uniformly and 
accurately spaced on 0.200" cen
ters. 

Life Test: Capable of withstanding 125% 
of rated voltage for 250 hrs. at 85°C 
with no more than one failure (cata
strophic: open or short) out of 12 sam-
ples. . 

HumiCiity Resistance: Capable of with
standing 96 hrs. of 90 to 95% relative 
humidity at 40°C and no voltage ap
plied with no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Construction: Metallized polycarbonate 
dielectric, non-inductive winding 
Epoxy case with standoffs. 

Leads: 22 AWG solder coated or tinned 
solid wire on .200" centers. 
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1500 CAPACITORS 

Metallized Polyester 
Flattened 
Type X659F 
• Smallest possible size 
• High insulation resistance 
• Self-healing - Long stable life 
• Full voltage range - 50 thru 

400WVDC 
• Capacitance values to 20.0 mfd 

AXIAL LEADS 
PLASTIC FILM CASE 

TRW Type X659F adds a complete 
new dimension to circuit board 
layout by providing a metallized 
polyester, wound flattened capac
itor, in sizes never before avail
able. This advance design which 
utilizes the very thin gauges of 
metallized polyester, coupled with 
TRW's advanced manufacturing 

. technology and in-house metalliz-

SPECIFICATIONS 
Insulation Resistance: Shall be greater 

than 25,000 megohms for capacitance 
values .40 mfd and less or 10,000 meg
ohms x mfd for capacitance values 
greater than .40 mfd; when measured 
after 2 minutes electrification at rated 
voltage and 25°C. 

Dissipation Factor: Shall not be greater 
than 1.0% when measured at or re
ferred to 1000 ±20 Hz for capacitance 
values up to and including 1.0 mfd at 
25 ±5°C; except for capacitors having 
a thickness less than .170, then df shall 
not be greater than 1.5%. Capacitance 
values greater than 1.0 mfd shall be 
measured or referred to 120 ±20 Hz. 

Metallized Polyester Dielectric 

1500 

ing capability and control,offers 
the same rugged durability arid 
reliability as all TRW Capacitors. 

This basic reliability and the 
proven-performance record of 
metallized polyester makes the 
X659F the ideal choice where 
freedom in equipment design and 
durability is required. 

Temperature· Range: -55° to +85°C at 
full rated voltage, to 125°C with 50% 
voltage derating. . 

Humidity Resistance: Capable of with- . 
standing 96 hrs. of 9b to 95% relative 
humidity at 40°C and no voltage ap
plied with no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Dielectric Strength: 200% rated voltage 
for one minute through a limiting re
sistance of 100 ohms/volt at 25°C. 

-Types TRW-3S, -40, -41 
and -42 

- APPLICATIONS 
Type TRW-38, -40, -41 and -42 capacitors 
can be utilized for applications such as 
motor run, motor speed control, and 
noise filtering, as found in computer pe
ripherals such as terminals, printers and 
disc drives; in large and small cooling 

fans and small motors of all tYpes. Spe
cial terminals such as stranded insulated 

- leads or quick disconnects are available 
on a customized basis. Consult the fac
tory for details. • AC voltage ratings from 220 to 

460 volts, 50/60 Hz 
• Capacitance values to 10.0 mfd 
• Flame-retardant tape wrap case 

SPECIFICATIONS 
Type 

Capacitance Range 

Dielectric Strength * 
AC Voltage Rating 

Corona Onset (min.) 

TRW-3S 
0.500 to 

10.000 mfd 
400VDC 

220Vrms, 
50/60 Hz 

-

TRW-40 
0.047 to 
2.0 mfd 

900VDC 
330Vrms, 
50/60 Hz 
480 Vrms, 

60 Hz 

TRW-41 TRW-42 
0.047 to 0.01 to 
2.0 mfd 2.0 mfd 

1500 VDC 2100 VDC 
370 Vrms, 460 Vrms, 
50/60 Hz 50/60 Hz 
460 Vi'ms, 600Vrms, 

60 Hz 60 Hz 
... • For one minute through a limiting resistance 01100 ohms/volt 

PERFORMANCE; 

Insulation Resistance: Shall be greater 
than 10,000 megohms x mfd when mea
sured after 2 minutes electrification at 
200 VDC and 25°C. 

Dissipation Factor: Shall not be greater 
than 1.0% when measured at or re
ferred to ~ 000 ±20 Hz for capacitance 
values up to and including 1.0 mfd at 

Type TRW-38, -40, -41 and -42 capacitors 25 ±5°C. Capacitance values greater 
are constructed from metallized polyester than 1.0 mfd shall be measured or re-
film and offer small size, less weight and ferred to 120 ±20 Hz. 
long rer.iable life without the use of im- Capacitance: Shall be within specified 
pregnants. The flame retardant tape wrap tolerance when measured at or re-
and end fill provides both physical and ferred to 1000 ±20 Hz for values up to 
environmental protection. and including 1.0 mfd at 25 ±5°C. 
The full range of capacitance values avail- Capacitance values greater than 1.0 
able gives these capacitors broad usage mfd shall be measured or referred to 

Humidity Resistance: Capable of with-
standing 96 hrs. of 90 to 95% relative 
humidity at 40°C and no voltage ap
plied with no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Life Test: Capable of withstanding 125% 
of rated voltage for 250 hrs. at 85°C 
with no more than one failure (cata~ 
strophic: open or short) out of 12 sam
ples. 

Case: Flame retardant polyester· tape 
wrap with flame retardant epoxy endfill. 

Lead Material: Solder coated or tinned 
solid wire. 

in the electrical and electronic fields. 120 ±20 Hz. Temperature Range: -55°C to +85°C. 
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CAPACITORS 

Metallized Polypropylene 
Dielectric 
Type TRW-3S 
• Designed lor switching power supply 

applications 
• Rated lor 20 KHz usage 
• High current - up to 9A rms 
• Capacitance to 30 mid 
• Special high current termination 
• Very low ESR values 

PERFORMANCE 
The TRW-35 is designed specifically for switch
ing power supply applications where high cur
rent, high capacitance range and low ESR values 
are important. 
The Metallized polypropylene TRW-35 shows 
negligible shift in capacitance under long term 
exposure to humidity, operating life and temper
ature cycling. Insulation resistance, dielectric 

absorption and dissipation factor properties are 
all superior to those of electrolytic capacitors 
presently used by switching power supply man
ufacturers. Added to these features are size and 
weight savings. 

AFPLlCATIONS 
The TRW-35 is used for input filtering, hi
frequency transformer D.C. blocking, and output 
filtering. As an input filter it provides EM I pro
tection back into the line (generated by the 
switch) and serves as a quasi-constant current 
source (turn on for the switch). As a D.C. block
ing capacitor it prevents D.C. saturation of the 
hi-frequency transformer caused by switch un
balance while passing the AC square wave with 
little loss. As an output filter it provides a low 
impedance path for high frequency ripple 
filtering. 
Unlike the electrolytic capacitor often used for 
such applications, the TRW-35 exhibits little or 
no capacitance roll-off with increasing frequency. 
The TRW-35 features ESR typically an order of 
magnitude or more under the ESR of equivalent 
electrolytic capacitance values. 
In filter designs where capacitance values of 30 
mfd or smaller are adequate for system perform-

Metallized Polyester 
Type TRW·61 
• Rated lor 60 KHz usage 
• High current - up to 4A rms 
• CapaCitance to 4.7 mid 
• White polyester tape wrap case 
• Special high current termination 
• Low ESR values 

PERFORMANCE 
The TRW-61 is designed specifically for switch-
ing power supply applications where current 
and low ESR Values are important. The metal-
lized polyester TRW-61 shows negligible shift in 
capacitance under long exposure to humidity, 
operating life and temperature cycling. Insula-
tion resistance, dielectric absorption and dissi-
pation factor properties are all superior to those 
of electrolytic capaCitors presently used by 
switching power supply manufacturers. 
These features, plus size and weight savings in 
SPS designs, make the TRW-61 the logical 
capacitor for performance and design of switch-
ing power supplies requiring medium current 
ratings. 

Type TRW-39A 
• Resistor: S.9 ohm '/2 waH ±10% 

carbon composition 
• Capacitor: 0.1 mid ±20%, 50 VDC 
• White polyester tape wrap case 
• Low Inductance, extended loil 

constRIction 
• Rugged polyester-loil design 
• RC = 0.39 micro second nominal 

PERFORMANCE 
This rugged RC network is designed for snubber 
applications across Schottky diodes operating in 

SPECIFICATIONS 
Insulation Resistance: Shall be greater than 

10,000 megohms x mfd when measured after 
2 minutes electrification at rated voltage and 
25°C. 

Dissipation Factor: Shall not be greater than 
1.0% when measured at or referred to 1000 
±20 Hz and 25 ±5°C. 

Temperature Range: -55° to +85°C at full 
rated voltage. 

HumldHy Resistance: Capable of withstanding 96 
hrs. of 90 to 95% relative humidity at 40°C 

DIMENSIONS 
Capacitanca 250 VDC 

In L +.094 
MIdI. TMax WMax -.063 

1 0.360 0.560 1.063 
1.5 0.450 0.650 1.063 
2.2 0.500 0.800 1.063 
3.3 0.550 0.840 1.188 
4.7 0.620 1.010 1.188 

400 VDC 

1 0.550 0.850 1.125 
1.5 0.690 0.990 1.125 
2.2 0.630 1.020 1.500 
3.3 0.790 1.180 1.500 
4.7 0.960 1.350 1.500 

20 KHz switching rower supplies and provides 
critical damping 0 the ringing encountered in 
many circuits. 

APPLICATIONS 
Specifically deSigned for applications in 20 KHz 
switching power supplies, the TRW-39A provides 
critical damping and reverse voltage protection 
for the Schottky diode. The leakage inductance 
of the high frequency power transformer causes 
ringing of the reverse voltage when diode con
duction abruptly ceases. This can cause Schottky 
diode failure. Figure 1 shows the snubber used 
across each diode. For other RC values contact 
TRW CapaCitors, Application Engineer. 

1500 

ance, the TRW-35 offers impedance character
istics that can significantly enhance the overall 
system design. 

SPECIFICATIONS 
Dissipation Factor: Shall not be greater than 

.10% when measured at or referred to 1000 
±20 Hz and 25 ±5°C. 

Capacitance: Shall be within specified tolerance 
when measured at or referred to 1000 ±20 
Hz mfd and 25 ±5°C. 

Insulation Resistance: Shall be greater than 
100,000 megohms x mfd when measured after 
2 minutes electrification at 100 VDC and 
25°C. 

Lead Material: Solder coated or tinned solid cop· 
per wire. 

Construction: Non-inductive winding, polypropy
lene dielectric, metallized electrodes with 
special high current termination. 

Case: Polyester tape wrap with epoxy end seals. 
Temperatura Rating: - 55° to + 90°C at full 

rated current/optional (- 55° to + 105°C! 
storage). 

Voltage: 100 thru 400 VDC. 

and no voltage applied with no more than one 
failure (catastrophic: open or short) out of 12 
samples. 

Capacitance: Shall be within specified tolerance 
when measured at or referred to 1000 ± 20 
Hz and 25 ±5°C. 

Capacitor Tolerance: Standard Tolerance ±20%; 
also available in ±10% and ±5%. 

Case: Polyester tape wrap with epoxy end seals. 

Lead Material: Solder coated or tinned solid cop
per wire. 

100 KHz 
Lead I Peak ESR Max 

Gauge I RMS amps Milliohms 

20 2 7 41 
20 2 11 34 
20 3 16 28 
20 4 19 23 
18 4 26 19 

20 2 10 41 
18 3 14 34 
18 4 16 28 
18 4 23 23 
18 4 33 19 

Figure 1 : Snubber Circuit 

"" 1~ ~ r TIlW ... 
SPECIFICATIONS 
Insulation Resistance: Shall be greater than 

100,000 megohms when measured after 2 
minutes electrification at rated voltage and 
25°C. 

Dissipation Factor: Shall not be greater than 
1.8% when measured at or referred to 1000 
±20 Hz and 25 ±5°C. 

Leads: Solder coated or tinned solid wire .024 
to .032 diameter (20 AWG max.). 
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Metallized Polyester 
Dielectric 
TypeX600 
Molded Epoxy Case 

• Capacitance Tolerances to :!:: 5% 

• Extremely Stable 
• High Insulation Resistance 

• Auto Insertable 

Polyester Dielectric 
Type630 
PrecisiOn Molded Case 

• Capacitance Tolerances to :!:: 5% 
• High Insulation Resistance 

• Extremely Stable 
• Auto Insertable 

CAPACITORS 

The TRW Type X600 features the size 
and weight savings of highly depend
able metallized polyester construc
tion encased in rugged molded epoxy. 
The case, available in flame retardant 
epoxy meeting UL requirements, pro
vides precision dimensions and accu
rate lead centering, thereby making 

SPECIFICATIONS 
Construction: Non-inductive wound metal

lized polyester. 
Case: Molded epoxy encasement. 
Lead Material: Solder coated or tinned solid 

wire. 
Lead Strength: Capable of withstanding four 

(4#) pound pull force on lead axis. 
Humidity Resistance: Capable of with

standing 96 hrs. of 90 to 95% relative 
humidity at 4Q°C and nO voHage applied with 
no more than one failure (catastrophic: open 
or short) out of 12 samples. 

Life: Capable of withstanding 125% of rated 
voltage for 250 hrs. at 85°C with no more 
than one failure (catastrophic: open or short) 
out of 12 samples. 

Temperature Range: - 55 to + 85°C at full 
rated voltage, to 125°C with 50% voltage 
derating. 

Voltage Range: 100,200,400,600 Vdc. 
Capacitance Range: .010 through 4.500 rnfd. 

The TRW Type 630 features a rugged, 
precision dimensional molded epoxy 
case, highly adaptable for automatic 
sequential and automatic insertable 
assembly into printed circuit boards. 

SPECIFICATIONS 
Construction: Non-inductive wound poly

ester and foil. 
Case: Molded epoxy encasement. 
Lea~ Material: Solder coated or tinned soljd 

wire. 
Lead Strength: Capable of withstanding a 

four (4#) pound pull force on lead axis. 
Humidity Resistance: Capable of with

standing' 96 hrs. of 90 to 95% relative 
humidity at 4Q°C and no voltage applied with 
no more than one failure (catastrophic: open 
or short) out of 12 samples. 

Life: Capable of withstanding 125% of rated 
voltage for 250 hrs. at 85°C with flO more 
than one failure (catastrophic: open or short) 
out of 12 samples. 

Temperature Range: - 55 to + 85°C at full 
rated voltage, to 125°C with 50% voltage 
derating. 
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the X600 highly adaptable for auto
matic insertion. 

The metallized polyester construction 
of the Type X600 results in superior 
electrical properties and in reliable long 
life. Such advantages are reflected in 
its widespread, long term use. 

Capacitance: Shall be within specified toler
ance when measured at or referred to 1000 
± 20Hz for values up to and including 1.0 
mfd at 25 ± 5°C. Capacitance values greater 
than 1.0 mfd shall be measured or referred 
to 120 ± 20Hz. 

DISSipation Factor: Shall not be greater than 
1.0% when measured at or referred to 1000 
± 20Hz for capacitance values up to and 
including 1.0 mfd at 25 :± 5°C. CapaCitance 
values greater than 1.0 mfd shall be mea
sured or referred to 120 ± 20Hz. 

Insulation Resistance: Shall be greater than 
25,000 megohms for capacitance values .4 
mfd and lessor 1 0,000 megohms x mfdfor 
capacitance values greater than .4 mfd; 
when measured after 2 minutes electrifica
tion at rated voltage (or 500 Vdc, whichever 
is less) and 25°C. 

Dielectric Strength: 200% rated voltage for 
one minute through a limiting resistance of 
100 ohms/volt at 25°C. 

The polyester/foil winding construc
tion has a long record of reliable, long 
lived operation. Long term stability and 
excellent electrical properties are 
inherent with this construction. 

Capacitance: Shall be within specified toler
ance when measured at or referred to 1000 
± 20Hz and 25 ± 5?C. 

Dissipation Factor: Shall not be greater than 
1.0% when measured at or referred to 1000 
± 20Hz and 25 ± 5°C. 

Insulation Resistance: Shall be greater than 
100,000 megohms for capacitance values 
.25 mfd and less or 25,000 megohms x mfd 
for capacitance values greater than .25 mfd; 
when measured after' 2 minutes electrifica
tion at rated voltage (or 500 Vdc, whichever 
is less) and 25°C. 

Dielectric Strength: 200% rated voltage for 
one minute through a limiting resistance of 
100 ohms/volt at 25°C. 

Voltage Range: 50,100,200,400,600 1000, 
1600Vdc. 

Capacitance Range: .001 through .8200 rnfd. 
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Wound Film-Foil 
Capacitors 

CAPACITORS 1500 

GENERAL-PURPOSE, WELDED TAB CONSTRUCTION 
Polystyrene Film-Foil 

TRW Capacitance Standard Rated Temperature Lead 
Designation Range Tolerances (±%) Voltage (VDC) Range (DC) Configuration Case Style 

Type 611 20-100,000 pF 1 through 20 33-630 -40to +70 Axial Offset Leads Tubular, Heat Shrunk 

Type 616 20-100,000 pF 1 through 20 33-630 -40to +70 Axial Centered Leads Tubular, Heat Shrunk 

Type 619 20-30,000 pF 1 through 20 33-630 -40to +70 Preformed Tubular, Heat Shrunk 

Polypropylene Film-Foil 
TRW Capacitance Standard Rated Temperature Lead 

Designation Range Tolerances (±%) Voltage (VDC) Range (DC) Configuration Case Style 

Type 636 220-27,000 pF 1 through 20 160 and 630 -40to +85 Axial Centered Leads Tubular, Heat Shrunk 

Type 639 220-27,000 pF 1 through 20 160 and 630 -40to +85 Preformed Tubular, Heat Shrunk 

, 

PROFESSIONAL STYLE, EXTENDED FOIL CONSTRUCTION 

Polystyrene Film-Foil 
TRW Capacitance Standard Rated Temperature Lead 

Designation Range Tolerances (±% ) Voltage (VDC) Range (DC) Configuration Case Style 

Type 602 100pFt0600 nF 0,625 through 5.0 63-1000 -40to +70 

Type 604 47 to 250,000 pF 1.0, 2.5, 5.0 100, 200, 500 -40to +85 

Type 605 100 pFto 30 nF 0.625 through 5.0 63 -40to +70 

Type 607 100 pFto 680 nF 0.625 through 5.0 63-750 -40to +70 

Polyester Die.lectric 
Type 663UW 
• For maximum space saving 
• "Instrument" quality 
• Tough, moisture resisting case 

• Conservatively rated 
• Tolerances to ±5% 

• Capacitance Range 0.001 thru 
2.0 mfd 

CUT-AWAY SHOWS CONSTRUCT/ON 

EPOXY END SEAL 

Type 663UW capacitors are com
patible in size with other submini
ature transistor components. In 

. addition, they are conservatively 
designed and rated for long life 
and reliable service in high qual
ity equipment and instrument ap
plications. The Polyester winding 

SPECIFICATIONS 
Insulation Resistance: Shall be greater 

than 100,000 megohms for capacitance 
values .25 mfd and less or 25,000 meg
ohms x mfd for capacitance values 
greater than .25 mfd; when measured 
after 2 minutes electrification at rated 
voltage (or 200 VDC, whichever is less) 
and 25°C. 

Dissipation Factor: Shall not be greater 
than 1.0% when measured at or re
ferred to 1000 ±20 Hz for capacitance 
values up to and including 1.0 mfd at 
25 ±5°C. Capacitance values greater 
than 1.0 mfd shall be measured or re
ferred to 120 ±20 Hz. 

Life Test: Capable of Withstanding 125% 
of rated voltage for 250 hrs. at 85°C 
with no more than one failure (cata
strophic: open or short) out of 12 sam-
ples. 

Radial Epoxy-filled Tubular Plastic 

Radial Epoxy-filled Reel. Plastic 

Radial Epoxy-filled Square Plastic 

Radial Tubular Tape Wrap 

is covered with a thin, tough plas
tic case adding less than J(4" to the 
body diameter. The dense thermo
setting epoxy endfill bonds se
curely to the lead and case. This 
line is designed and rated for long 
life and reliable service. 

Lead Pull Test: Steady force of 4 Ibs. ap
plied axially. 

Dielectric Strength: 200% rated voltage 
for one minute through a limiting re: 
sistance of 100 ohms/volt at 25°C. 

Humidity Resistance: Capable of with
standing 96 hrs. of 90 to 95% relative 
humidity at 40°C and no voltage apt 
plied with no more than one failure 
(catastrophic: open or short) out of 12 
samples. 

Temperature Range: -55° to +85°C at 
full rated voltage, to 125°C with 50% 
voltage derating. . 

Voltage Range: 100 thru 1000 VDC. 

Winding Design: Extended foil construc
tion. 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency. , 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator ' 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange ' 

A WG Am~rican wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DC direct cur:r:ent 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter ' 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal intercJtange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 
K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimUlated emission of 
radiation 

MATV master antenna television 
I'F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit , 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM 'nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment . 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory , 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random acce~s memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference , 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature. compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration / 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force . 
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TDSDNIXSLCTM* 
Ceramic Capacitors
WEECON® Plate 

Applications and Features 
TUSONIX WEECON Plate Ceramic Capacitors 

offer the broadest selection of ceramic formulations 
and package sizes available. Capacitance values 
range from 1 pF through .082Mfd; a variety of TC 
materials and tolerances is available. The range of 

8101 8111 

.150 
.100 3.81 
2.54 MAX 

.100 MAX .100 -I j' 

IX. ~n--"OO ~11 n-""" THICK 1. -13.81 THICK -1 2.54 
.062J MAX .062} I MAX 

1.57 1.5 1.57 1.5 
. MAX 38.10 MAX 38.10 

26 AWG ~ ~jlN 26 AWG ~ ~ MiN 
_J 

-! '--.100 ± .031 .100 ± .031 
2.54 .79 2.54 .79 

8101 
EIA Dielec- Min.· Min. SOl 

Code tric Tol. Cap. 100V 200V 

COG NPO 1% 1.0 20 10 

BIG N030 1% 1.6 10 5.1 

UIG NOO60 1% 1.8 12 6.2 
en 
w 

P2G NOISO 1% 2.2 13 6.2 0.. 
0..> 
::'1- R2G N0220 1% 2.4 13 6.8 Wo.. 
1-::. 

0 S2H N0330 1% 2.7 16 8.2 
U 

T2H N0470 1% 3.3 18 9.1 

U2J N0750 2% 4.7 24 13 

P3K N1500 2% 10 47 24 

0.. en R3A N2200 2% 13 62 30 
::'w S3B N3300 5% 22 100 51 Wo.. 
1-> 
01- G3C N4200 5% 33 160 82 zo.. 
w::. 

T3D N4700 5% 39 180 91 1-0 
~u 

H3M N5600 5% 56 270 130 

Z5DY5F - 5% 20 100 51 
X5FX7F 

Z5DY5D - 5% 51 270 130 
X5EX7R 

wen 
Z5EY5F - 5% 62 300 180 

-'w X5RX7R 
alo.. 
<> Z5FY5F bil-

X5FX7R - 5% 68 360 180 

Z5PY5P - 10% 130 680 330 
X5PX7R 

Z5FY5T - 10% 150 750 390 
X5TX7T 

-'w Z5UY5U - 20% 240 1300 620 <enen X5UX7U a:Ow 
Wo..o.. 
Za:> Z5UY5V W:::ll- - 20% 300 1600 820 c.!lo.. X5V651 

CAPACITORS 

temperature characteristics adapts these capacitors 
from the ultra stable requirements of tuned circuits 
to the general purpose needs for coupling and by
pass applications. Voltages are from 25V to 500V. 
(For complete details, consult our WEECON® 
Ceramic Capacitor catalog.) 

Physical Characteristics 
Weecon Temperature Compensating Ceramic 

Capacitors are ideal for applications demanding 
precisely controlled capacitance changes with 
temperature variation. They are well suited for high 

8121 8131 

.200 .300 
7.62 5.08 

MAX .100 MAX 

:..!.QQ. i r-.-t 2.54 r 
" .300 

IX. n- M 

MAX 
THICK 

THICK 1. 5.08 
-.l 

7.62 

.062 T ,'1 MAX --tMAX 
.062T 

~l~\ I ~ 1.57 
' 38.10 MAX ..JA. 

26 AWG ~ ~ M~N 38.10 

26 AWG~ ~N _..1 

-.100 ±.031 
2.54 .79 .200 ± .031 
MAX 5.08 .79 

1500 

Q circuits requiring optimum frequency stability and 
have excellent retrace characteristics. Extended 
Temperature Compensating Weecons are 
indicated where large controlled capacitance 
change with temperature variation is a factor. For 
applications where volumetric efficiency is of prime 
importance, Stable Wee cons will provide higher 
capacitance values, in smaller packages with better 
reliability. TUSONIX General Purpose Weecons are 
ideal for circuits requiring the utmost in volumetric 
efficiency at rated temperatures. 

8141 8151 
.500 

.400 12.70 
10.16 .1251 MAX1 

r--MAX'j 
3.17 ! .100 , 

2.54 ~ .400 
MAX 10.16 12.70 

THICK MAX MAX 

l -t L i T 
i 

, 
.062 .062 
1.57 1.5 1.57 I 1.5 

38.10 38.10 MAX MAX' 

26 AWG~ ~ MIN ~ M:N 
I • 

24 

1 ___ ..1 AWG 
~! L ...-! 

.200 ±.031 .400 ±.031 
5.08 .79 10.16 .79 

MAXIMUM CAPACITANCE 

8111 8121 8131 8141 8151 
SOl SOl SOl SOl SOl 

500V' 100V 200V SOOV' looV 200V 500V' 100V 200V 5OOV' looV 200V 500V' lOOV 200V 5OOV' 

N/A 51 24 11 100 51 20 240 120 47 430 220 91 680 360 130 

N/A 27 13 5.6 51 24 11 130 62 24 220 110 47 360 160 75 

N/A 30 15 6.2 56 27 12 130 68 27 240 130 51 390 200 82 

N/A 33 16 6.8 62 30 13 160 75 30 270 130 56 430 220 91 

N/A 36 18 7.5 68 36 13 160 82 33 300 ISO 62 510 240 100 

N/A 43 20 8.2 82 39 16 200 100 39 360 160 68 560 270 110 

N/A 51 24 10 91 47 18 220 110 43 390 200 82 620 330 130 

N/A 68 36 13 130 68 27 300 150 62 560 300 110 910 470 180 

N/A 130 68 27 240 120 51 560 300 110 1000 510 220 1600 820 330 

N/A 160 82 33 300 ISO 62 750 360 150 1300 680 270 2000 1000 430 

N/A 270 130 56 560 270 110 1200 660 270 2200 1100 510 3600 1800 750 

N/A 430 200 91 820 390 160 1800 910 390 3300 1600 750 5600 2700 1200 

N/A 510 240 100 910 470 200 2200 1100 430 3900 2000 820 6200 3000 1300 

N/A 750 360 150 1300 680 270 3300 1600 680 5600 2700 1200 9100 4700 1800 

N/A 270 130 51 510 270 100 1200 620 240 2200 1100 470 3600 1800 750 

N/A 680 360 130 1300 620 270 3000 1500 620 5600 2700 1100 9100 4700 1800 

N/A 820 380 160 1600 820 300 3600 1800 750 6800 3300 1300 10,000 5100 2200 

N/A 910 470 180 1800 910 360 4300 2000 820 7500 3900 1500 12,000 6200 2400 

N/A 1800 910 360 3300 1600 660 7S00 3900 1500 5,000 7S00 3000 24,000 12,000 4700 

N/A 2000 1000 390 3900 1800 750 9100 4300 1800 6,000 8200 3300 27,000 13,000 5100 

N/A 3300 1600 680 6800 3300 1300 5,000 7500 3000 7,000 13,000 5600 47,000 22,000 9100 

N/A 3900 2000 820 0,000 3900 1600 8,000 9100 3600 36,000 18,000 6800 56,000 27,000 10,000 

*Tolerances shown in table are minimum for 10 pF and above. 
±0.1 pF is closest tolerance available for 10 pF and less. 

NOTES: 1. When ordeting 500 Volt parts, allow additional .050" thickness. 
2. Other lead spacings and wire diameter available upon request. 

'SLC .stands for Single-layer Ceramic Technology 

EEM 1985 For manufacturers' sales offices, see yell'ow pages A'1187 
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TVlaNllsLCTM* 
Ceramic Capacitors-Trimmers 

TUSONIX leads the way in the miniaturization of 
trimmers, or variable ceramic capacitors. Develop
ments such as those illustrated below have estab
lished TUSONIX as a leader in the state' of the art. 
More than 30 years of experience in Trimmer design 

Series 513 ...... 
First True Ultraminiature QualityTrimmer 
Working Voltage •..••.•••.. A: 100 WVdc to 85°C. 

G: 50 WVdc to 85°C. 
Dielectric Strength .•••.•••••••• 2 times WVdc for 

1 to 5 seconds 
Operating Temperature Range ••. -55°C to +85°C. 
Q Factor @ 1 MHz •.•• 500 Min. (Dielectric Code A) 

200 Min. (Dielectric Code G) 
Torque .•...•....••...••.....••. 0.3 to 2.0 oz. in. 
Qualification Specification ... TUSONIX Spec. 513 
Dimensions in inches •••• For dimensions:::; 125" 

Series 518-

tol. is ±.005" 
For dimensions ~ 126" 

tol. is ±.015" 

First Small Size Quality Trimmer 
WorJ<ing Voltage •..•.•••••• A: 100 WVdc to 85°C; 

50 WVdc to 85°C. 
G: 50WVdc to'125°C; 

25WVdc to 125°C. 
Dielectric Strength .....••...•.. 2 times WVdc for 

1 to 5 seconds 
Operating Temperature Range .. -55°C to +125°C. 
Torque .•••.•••.•.•..••.•.••.••• 0.3 to 3 oz. in. 
Q Factor @ lMHz •• 500 Min. (Dielectric Code A) 

200 Min. (Dielectric Code G) 

Series 528 .-.. 
Quality Low Cost Trimmer 
Working Voltage •••.•.••.. A: 100 WVdc to 125°C. 
Dielectric Strength ..••••..••.•• 2 times WVdc for 

1 to 5 seconds 
Operating Temperature Range .•• -55°C to +l25°C. 
Torque ......................... 0.3 to 3 oz .. in. 
Q Factor@ 1 MHz ... 5oo Min. (Dielectric Code A,E,C) 

200 Min. (Dielectric COde F) 

'SLC stands for Single-layer Ceramic Technology 

CAPACITORS 

and technology have enabled TUSONIX to offer 
engineers the world's most complete line of ceramic 
trimmer capacitors. 

During the past 10 years the ceramic trimmer 
capacitor has become the most popular trimmer in 
the electronics industry. The inherent reliability, 
small size, low cost and wide seleotion of available 
electrical characteristics are major factors in the 
ceramic capacitor's continuing popularity among 
design engineers. 

513-011 

1500 

TUSONIX produces a broad range of fixed and 
variable (trimmer) ceramic capacitors. Complete 
research, development and manufacturing of the 
ceramic dielectric itself and the finished capacitor is 
performed by TUSONIX. Today TUSONIX is recog
nized as one of the world's leading suppliers of qual
ity ceramic capacitors. 

(For complete details consult Trimmer catalog.) 

513-012 513-010 
r-----.600~ _ 

·04~1~Lf42 
~'f)fJ;'6W~.4' 

~ 1--.196--1 ~~OI2D/0.30 

.016W/0.41 x .0120/0.30 
ADJUSTING ;@ 
SLOT 

~ .042 
::> , .196 

016W/0.41 1--'3~0 
i '012D/0'30~. ; ADJUSTING ..I.. 

SLOT T 
,042 'i /1 

~ .196-1 
::> . ADJUSTING 
16 SLOT 

q ~090 DI~1f1 + 
:: '.015 I 

16 
q . ., I r'oeo DIA 
..L..L:::::::====.==1::*.~ 

II A9::::I..,50 
l00~ ~ I MIN 

. f< .200 ;I~ .007 

::> 
16 .090DIA 
q 1 r o!:> 

:~~+ 
Working Capacitance 

TUSONIX TUSONIX TUSONIX Voltage (Vdc) Range 
Part No. Part No. Part No. 85° in pF 

513-010 A 1-5 513-011 A 1-5 513-012 A 1-5 100 1-5 
513-010 A 2-10 513-011 A 2-10 513-012 A 2-10 100 2-10 
513-010 A 3.5-20 513-011 A 3.5-20 513-012 A 3.5-20 100 3.5-20 
513-010 A 5-30 513-011 A 5-30 513-012 A 5-30 100 5-30 
513-010 G 7-40 513-011 G 7-40 513-012 G 7-40 50 7-40 

518-000 ADJUSTING SLOT 518-002 
.016/0.41 x .012/0.30 

,090 
.030 \ 

0:76 L- STA1:0R ~r~1 2:291 r ,030 

'218~ '~'--Fi"'·" 
5,54 e ~ --.i 0.76 

s:54~ 36~ 
.-l6.07 ,008 LL~---' .145 

ROTOR . 15 ;":; ~~~ ·~~m.~!::' TERMINAL .250 0.3~ 

.090 6E... =f .065 ~;~ 203 T52 0A1 
2:29 o~~~~ dr' 1,65 

.235 STATOR---.l 
5.97 TERMINAL 

.040. .020 
1.02 0.51 

MIL-C-81 CapaCitance MIL-C-81 Capacitance 
TUSONIX Desig. Range TUSONIX Desig. Range 
Part No. 518-016 in pF Part No. 518-017 in pF 

518-000 A 1-3 CV35 A 030 1-3 518-002 A 1.25-3 CV36 A 030 1.25-3 
518-DOO A 2-5 CV35 A 050 2-5 518-002 A 2-3 CV36 A 050 2-5 
518-000 A 2.5-9 CV35 A 090 2.5-9 518-002 A 2.5-3 CV36 A 090 2.5-9 
518-DOO A 3.5-20 CV35 A 200 3.5-20 518-002 A 3.5-20 CV36 A 200 3.5-20 
518-000 A 5-15 CV35 A 150 5-15 518-002 A 5-15 CV36A 150 5-15 
518-000 A 5-25 CV35A250 5-25 518-002 A 5-25 CV36 A 250 5-25 
518-:000 G 7-40 CV3SG400 7-40 518-002 G 7-40 CV36 G 400 7-40 

POSITION OF COLOR CODE DOT INDICATES ROTOR TERMINAL AND MAXIMUM CAP. SETTING 

528-000 ~ ~~i~g!'1N~g}?t~30 528-002 .090 

•. ro ~ , ~""" "'rffl f "'1 L .... ':: i~~: ~. 31.:~_! r--; TERMINAL 5.54 1~ '62~~ .008 L1~---' ~ 
ROTOR, *"'" ~ .015 .045 .-l 0.20 rr :.........t 3.68 

TERMINAL~ 0.3~ T14~~II;t-"'r'080 .060 ~DIA.WIRE 
.090 6E... =f .065 ,030 I..- 2.03 1.52 0.41 

229 O.OO8.20~~d~~ 1.65 - f f.- 0.76 .235 T~~~2~L 
,040 ,020 5.97 
1.02 0.51 

capaci- Capaci-
TUSONIX tance Dielectric TUSONIX tance Dielectric 

Part Range Type Color Part Range TYpe Color 
No. (pF) Code Code No. (pF) .Code Code 

528-000 1 - 3 A .Black 528-002 1 -3 A Black 
528-DOO 2-5 A Black 528-002 2-5 A Black 
528-000 3-8 A Black 528-002 3-8 A Black 
528-DOO " 3.5 -10 A Black 528-002 3.5 -10 A Black 
528-000 3.5-10 C Blue 528-002 3.5 -10 C Blue 
528-000 4-14 A Black 528-002 4-14 A Black 
528-000 4.5-15 E Violet 528-002 4.5-15 E Violet 
528-000 3.5 -17 F Orange 528-002 3.5 -17 F Orange 
528-DOO 6- 22 F Oran'ge 528-002 6-22 F Orange 

A·1188 For manufacturers' sales offices, see yellow pages EEM 1985 
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TIIDNllsLCTM* 
Ceramic Capacitors-Trimmers 

Series 538-
First %" Cia. Trimmer in the Industry 
Working Voltage ...... A, B, C: 350 WVdc to 85°C; 

200 WVdc to 125°C; 
O&F: 200 WVdc to 85°C; 

100 WVdc to 125°C. 
Dielectric, Strength .....••..••..•••.. 500 Vdc for 

1 to 5 seconds 
Operating Temperature Range ... -55°C to +l25°C. 
Q Factor@ lMHz ..•..•.....••.••. 500 Minimum 
Torque .............................. 1-6 oz. in. 
Qualification Specification •.. TUSONIX Spec. 538 
For dimensions ..• , ..•..... ::; 125" tol. is ±.015" 
For dimensions ............ ;?; 126" tol. is ±.030" 
Except Where noted. 

PERCENT CAPACITANCE CHANGE 
FROM VALUE @ 25°C 

Dielectric -55°C +85°C +l25°C 
Type Code Min. I Max. Min. I Max. Min. I Max. 

For Spec 500 

A -4.5 +2.0 -2.5 +2.0 -4.2 +3.4 

B -1.0 +3.5 -2.5 -0.5 -4.2 -0.8 

C -1.0 +8.5 -4.0 -1.0 --6.7 -1.7 

0 +1.5 +7.0 -5.0 -1.5 -8.5 -2.5 

E +1.75 +8.0 -5.75 -1.75 --9.5 -2.8 

F +8.0 +16.0 -11.0 --6.0 -15.0 --9.0 

G 0.0 +14.0 --8.0 -3.0 -14.0 -5.0 

For Spec 513 

A -2.1 +4.2 -3.8 +1.1 

G 0.0 +14.0 -8.0 -3.0 

TIIDNllsLCTM* 
C~tramic CapaCitors-High Voltage 

High Voltage Ceramic Capacitors have been one 
of Tusonix outstanding component capabilities for 
many years. These high quality components are 
used in a broad variety of applications: electric utility 

A .~ 
Radial wire leads, 20 ga .. 1.25" (31.75) min. length 
Available in: 3, 5, 10kV 

A ~ 
Offset wire leads, 20 ga., 1.25" (31.75) min. length 
Available in: 3, 5: 10kV 

'SLC stands for Single-layer Ceramic Technology 

CAPACITORS 1500 

MIL-C-81 CapaCitance 
TUSONIX TUSONIX TUSONIX TUSONIX Oesig. Range 
Part No. Part No. Part No. Part No. 538-054 in.pF 

538-000 A 2-8 538-002 A 2-8 538-006 A 2-8 538-011 A 2-8 CV31 A 080 2 to 8 
538-000 A 5.5-18 538-002 A 5.5-18 538-006 A 5.5-18 538-011 A 5.5-18 CV31 A 180 5.5 to 18 
538-000 B 2.5-11 538-002 B 2.5-11 538-006 B 2.5-11 538-011 B 2.5-11 CV31 B 110 2.5 to 11 
538-000 B 7-25 538-002 B 7-25 538-006 B 7-25 538-011 B 7-25 CV31 B 250 7 to 25 
538-000 C 3-10 538-002 C 3-10 538-006 C 3-10 538-011 C 3-10 CV31 C 100 3to 10 
538-000 C 8-25 538-002 C 8-25 538-006 C 8-25 538-011 C 8-25 CV31 C250 8to 25 
538-000 0 3-15 538-002 0 3-15 538-006 0 3-15 538-011 03-15 CV31 0150 3to 15 
538-000 0 9-35 538-002 0 9-35 538-006 0 9-35 538-011 0 9-35 CV31 0350 9to 35 
538-000 F 15-60 538-002 F 15-60 538-006 F 15-60 538-011 F 15-60 CV31 E600 15 to 60 

538-000 

~.:75DIA 
.032 WIDE x .030 ADJUSTING SLOT 

~
125 MAX .035 

~ 
.275±.025 

Al 
. 012 

538-006 ..... 

·:~9 .:75 DIA 

.032 WIDE x .030 ADJUSTING SLOT 

'125DIA~MAX.J ~.035 
.275·±.025 

.145±~ I --"-.040-"--

I r I 1:; .~.020 i .315 r MAX 

transformers. power supplies and voltage multipliers· 
for CRT displays, navigation equipment. electro
optic equipment and image intensifiers for night 
vision apparatus. 

Recent material and design development have 
allowed Tusonix to dramatically reduce size in many 
instances. with improved % OF. IR. TC and DC/TC 
characteristics. Best of all. the Tusonix high quality 
standards remain intact 

~ M 
Radial formed leads attached axially. 20 ga .. 
2.0" (50.80) min. length 
Available in: 3, 5,10. 15kV 
1" min. lead spacing required for 15kV 

8 ={}= 

Axial wire leads. 20 ga .. 2.0" (SO.80) min. length 
Available in: 3, 5,10,15,20,25, 30kV 
1 .2SO" max. dia. for over 10kV 

538-002 

~5DIA 
.032 WIDE x .030 ADJUSTING SLOT 

.125 MA[TlX~ ~~ 
.275±.025 

~. 275 ±0.25 

.012·10 .. 
.363 ±.020' 

538-011 

.032 WIDE x .030 ADJUSTING SLOT 

SPECIALS 

.125 MA~X >j ~.035 
~5±.025 

.100±.015 
.300~ ~---.--

Nonstandard or special design part 
Available in: 3, 5, 10, 15,20,25, 30kV 
Note: Can be manufactured with virtually any special 
terminal to meet specific needs. 

0 D 
Potted female threaded stud terminals. 8-32 threads 
Availabe in: 3, 5, 10, 15, 20, 25, 30kV 

0 0 

Female threaded stud terminals. 8-32 threads 
Available in: 3,5, 10,15,20,25, 30kV 

EEM 1985 For manufacturers' sales offices,. see yellow 'pages A-1189 
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TUIDNIXs-LC-TU------------------
Ceramic Capacitors-Disc 
. Applications and Features 

TUSONIX Ceramic Disc Capacitors offer high 
performance in a complete range of ratings, 
values, and sizes. The complete line of voltage 
ratings offers the designer the convenience of 
selecting the exact capacitor rating required for 
his application. TUSONIX Discs are available in 
100-200-S00 VDC; 1-2-3-4-S and 6 KV. Capacity 
inoreases per size for voltages less than SOO volts 
and decreases per size for voltages greater than 
SOO volts. Where voltage rating is not critical, we 
recommend our standard SOO volt line: (For 
complete details, consult our Ceramic Disc 
Capacitor catalog.) 

General Electrical SpeCifications 
Ceramic DiSc Capacitors are available in a 

broad range of dielectric constants. This allows a 
- wide selection of capacitance values. 

Temperature Compensating 
Ceramic CapaCitors (NPO Thru N7S0) are ideal 

for applications requiring very precisely controlled 
capacitance change with temperature, high Q and 
very small capacitance tolerance. 

Extended Temperature 
Compensating 

Disc Capacitors (N1000 thru N5600) are capacity 
sensitive to temperature in varying degrees, and 

TUSONIX Part No. 

are useful as temperature compensating elements 
lor stabilization over a wide temperature range. 

General Purpose or Hi-K 
Specials 

Special disc products are available from 
TUSONIX upon request, including details on 
TUSONIX's approval for UL line by-pass capaci
tors and approval to MiI-C-20 and MiI-C-11 01S. 

Physical Characteristics 
Leads-All values up to and including 2 KV are 

available with 20, 22 and 24 AWG leads, except 
body ,sizes. 65S" max. and larger available with 20 
or 22 AWG only. All values up to and including 

D Standard 
Leads ~ 

~.L 'r----' T 
3.17T" 
MAX 

1.500' 
38.10 
MIN 

--S±.~ 
±.79 

T 
- t-MAX 

6 KV are available witl:l 20 or 22 AWG leads. 
Body insulation-conformal coating . 
Stand.ud max. coating on leads is .12S"; closer 

control is optional at extra cost. 
Marking-Trademark, Cap, Tol., T.C., and 

Voltage (Voltage omitted on SOOV). 
TUSONIX also offers inside kink leads. outside 

kink leads and short pin leads to the electronic 
industry for use in printed wiring board applications. 

Special phYSical requirements are also 
available. Special lead spaCing requirements are 
optional upon request, in addnion to standard 
nominal lead spacings. 

Kink Type Leads 

w~~ 
.001 M 

Z5U J!L ,: 
4.75 \', 
MAX 

.!.:!!Z. 
4.75~ 

.64 

Min. 500 V MAXIMUM NOMINAL CAPACITANCE (pF) 
Temp. cap Min. Max. 
Char. Tol. TC Of Min. Thickness ,156" Max. 
Code (%) Tol. (%) Q 861 831 801 851 871 811 841 821 3841 3851 3871 3881 

Z5D Y5E XSF X7F ±5 2 120 200 350 SOO 720 1000 1300 1400 1450 1S00 1600 1700 
...JW Z5D YSE XSF X7F ±5 2 400 680 1100 1800 2400 3400 4600 4700 4800 S300 5400 5600 
~~SZ ZSF Y5F XSF X7R ±10 2 600 900 1500 2500 3500 5000 6500 7000 7400 8000 8200 5600 
UJa.....!.. Z5F Y5F X5R X7S ±10 2 800 1300 2300 3500 4700 7000 9000 10000 10300 11000 11500 12000 za::x: 
w:>~ Z5U Y5U X5U X7V ±20 2 1600 2000 3500 5400 7300 12000 16000 16000 19000 20000 21000 22000 
Clo.. Z5U Y5V X5W X7W ±20 3 2400 3300 5600 8600 11000 20000 22000 25000 30000 32000 34000 35000 

GP7 ±20 3 2400 4400 7500 11000 15000 25000 35000 43000 52000 S5000 S8000 60000 
Cl NPO COG ±1 ±30 1000 20 1-30 60 90 120 150 210 240 250 270 280 290 w 
Cl N030 B1G ±1 ±30 \ 1000 8 1.6-18 31 48 64 80 110 120 130 135 140 150 

w~wC!l NOSO U1G ±1 ±3O ' 1000 10 1.8-21 36 55 75 95 120 135 150 155 160 180 
a:Sa:z N150 P2G ±1 ±3O 1000 11 1.9-24 40 80 85 100 140 155 170 17S 180 200 
:> ~i= N220 R2G ±1 ±30 1000 12 2-26 45 65 90 110 180 175 190 195 200 220 
!;(C!lc(~ N330 S2H ±1 ±60 1000 14 2.2-29 50 75 100 130 170 185 200 220 230 240 
a:za:z N470 T2H ±1 ±60 1000 20 2.6-35 60 90 125 150 210 230 250 260 270 290 w-ww N750 U2J ±2 ±120 1000 40 3.5-60 110 170 230 340 450 470 480 520 540 560 0.. !;(o.. 0.. 
~CI)~~ N1500 P3K ±2 ±250 1000 40 6-82 140 210 290 380 490 550 580 600 640 690 
wzwO N2200 R3A ±2 ±400 500 45 7-90 160 240 330 410 560 630 670 700 730 790 .... ~ .... u N3300 S3B ±S ±650 500 80 12-160 280 430 580 720 990 1050 1100 1200 1300 1400 

::iii N4200 G3C ±5 ±850 500 86 ~~-170 300 460 620 1000 1400 1600 2000 2200 2300 2500 
0 N4700 T3D ±5 ±900 200 100 25-210 380 550 750 ·1200 1600 2000 2500 2700 2800 3000 
u N5600 H3M ±5 ±1000 200 150 14D-310 540 830 1100 1800 2500 3000 3700 3900 4100 4500 

TUIDNllsLCTU* 
Ceramic Capacitors-Discoidal STANDARD SPECIFICATIONS 

Finish-Sliver Plated Marking-capacitance Value-Stamped or ~IA Color Code 

I inches I ,I EIA Voltage ca~. EIA Voltage cap. 
Iiiii1 incheslmm Code (WIldc) (p) Tol.% Code (WVdc) (pF)- Tol.% 

Dimension tolerance ±.DI5" XSU 500 1000 +100 X5R 500 100 ±10 
unless otherwise specified. -0 X5E 500 6.8 ±20 

X5R 500 470 ±20 X5S 500 33 ±20 

FEEO-THRU 2450-001 .093 STAND-OFF 2451-001 

~ 
~ .. _ r238 NO EPOXY 
2.36 . BEYOND 

ff.'~ 
2.36 ~ 

OO'~ 
~ :;;:::!.---THIS EDGE 

.031. -~[8 - - .093....-;0 ~ 

.787 1 - • ",' 
~ · J 

.787, 

~,~I OM~~ .~ 
I :~1 I 

I ---. 
.050±.01O ~ .050 ± .0'10 ~ 

.344 ± .031 ~~ 4.82 .328 ± .031 
.281 

.344 ± .031 1.27 ± .2~ 
7.13 ill 

8.73 ± .787 .14 8.28 ± .787 8.73 ± .787 

'SLC stands for Single-layer Ceramic Technology 

A·1190 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 CAPACITORS 1500 

TUIDNllsLCTM* 
STANDARD SPECIFICATIONS Ceramic Capacitors-Feed-Thru 

Solder Mount 
Finish-Tinned Marking-EIA Color Code, Capacitance Only 

TUSONIX 
Part 
No. Char. 

2461-000 X7V 

Dimension tolerance ±.OI5" 
unless otherwise specified. 

2462-012 
2482-001 

(WSV) 
S2L 
U2M 
XSU 
XSW 
X7R 

(WSR) 

2461-000 .050/1.25 MIN. DIAI~'''''''''''--'''=I L~~dlj 

2461-001 L = .250 246H102 L = .125 
6.35 3.17 

2482-012 .048 MIN. 1.0. 

:'~MAX.~ 
t ~ 

~ ! L~35 I 
.160 MAX hrt-l 
4.06 .~ 

n~60~21 
-/.1251--

3.17 

t ;:=:rnilr1r--,~ 

;':11MAX'~t]'125 -1 
.060/1.52 3.17 
.1251-

1!.17250 
6.35 .500 

12.7 

"'14AWG 
(.064/1.62) 
TINNED 

"'16 AWG 
(.05111.29) 
OPTIONAL 

MAX. 
Voltage 
(WVdc) 

Cap. 
(pF) To/'% 

100 1000 GMV 

300 47 ±10 
300 81 ±10 
300 2700 ±20 
300 3900 +80-20 
1S0 S80 ±20 

2404-000 

.TrJii\\ 
~ 

TUSONIX 
Part Voltage 
No. Char. (WVdc) 

2404-000 S2L SOO 
2404-007 U2M SOO 
2404-014 XSU SOO 

XSW SOO 
X7R 2S0 

(WSR) 

"'14 AWG (.064/1.62) OPTIONAL 
,.,16 AWG (.05111.29) 

I 

MAX. 
Cap. 
(pF) Tol.% 

72 ±10 
124 ±10 

4200 ±20 
6000 +80-20 
870 ±20 

2404-007--r7 

.22:@)CD 5.76 U 

"'24 AWG (.020/.50) TINNED 

.160MAx.~ 
4.06~ 

2404-~]@14 ~8/1.21 MIN. DIA. 

.227 
5.76 

.187 .125 
4.26 3.17 

I 
.160 MAX. 

,4.06 

.125 
3.17 .:=:,,0-_..0/ 

STANDARD SPECIFICATIONS 
Finish-Silver Plated except 2416 (tinned) . Ceramic Capacitors-Feed-Thru 

Hi-Volt Marking-EIA Color Code except 320 (CapaCitance. Code-Stamped) 

2432~002 

"±.~ 
.79 

320-005 

.. ±.031 
.79 

TUSONIX MAX. TUSONIX MAX. 
Part Voltage Cap. Part Voltage Cap. 
No. Char. (WVdc) (pF) To/,% No. Char. (WVdc/Flash) (pF) To/,% 

2432-002 S2L 2KV 90 ±10 2416-000 S2L 3KV 96 ±20 
U2M 2KV 160 ±10 U2M 3KV 136 ±20 
XSU 2KV SOOO ±20 XSU 3KV SOOO ±20 
XSW 2KV 7SOO +80-20 XSW 3KV 8000 +80-20 
X7R 1KV 1100 ±20 X7R 1.SKV 1000 ±20 

(WSR) (WSR) 
320-005 S2L 2KV &3KV' 234 ±20 2498-000 S2L 4KVl6KV lS6 ±20 

U2M 2KV &3KV 332 ±20 XSR 4KVl6KV 4000 ±20 
XSU 2KV &3KV 10000 +80-20 XSU 3KV/4.SKV 7000 ±20 
XSW 2KV &3KV' lS000 +80-20 XSW 3KV/4.SKV 10000 +80-20 
X7R lKV & 2KV' 2800 +80-20 X7R 3KVl4.SKV 1800 +80-20 

(W5R) (WSR) 
.. 

'For 3KV (and X7R, 2KV) rating, overall length IS rncreased to 2.62S/66/67 . 

. 375 r-' 1'750*/44'45~ 
t-9.521 ~r l:: .437* m'--··' ~ 11.09 
!@! 0 0 0 
',,-_.1 .. R "'16AWG 
.250 ± .003' ~~562 =1 (.051/1.29) TINNED 
6.35 "± .08 ~ .875 14.27:j 

22.22 5/16"-24 UNF-2A THREAD 

2416-000 
.468 DIA. 

11.88 25.4 

i=~T 
* ± .031 350 ± 005 .. 12 AWG (.081/2.05 DIA.) 

.79 8.89 ± :127 TINNED 

.068 -I I" .156 
.359 1.72l- 3.96 
9i1r- : I .375 DIA. ,<8-32 

. . 9.52 UNC-2A 
~ I THREAD 

. 812 .413 DIA. I " 
15/32"-32 TH~~~~1~:-fo:if21.937 ~ 

5 53 : 49.19 2.375 =.J 
. ~ 60.32 

2498-000 .343 r-I :;:, :::: ''''.1 
8.71 -1,---, 1"'8-32 UNC-2A 2 54 31.25 

HEX THREAD I . 
NUT[OTH ENDS t§l ~lIlar---+tI~lI----1 I 

1 I L ~-j ~ L 
.. ± .031 -1 ;s:.; .21i1/5.56 7AJ,t28 UNEF-2A .219/5.56 REF . 

.79 REF. THREAD 

'SLC stands for Single-layer Ceramic Technology 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1191 



1500 

TUIDNIXSLCTM* 

Ceramic Capacitors-Feed-Thru 
Bushing Mount 

500 WVdc (Derate 50% at 125°C) 

TUSONIX ParlNo. Char. Cap. (pF) %Tol. 

321-000 X5UO 102M X5U 1000 ±20 
(000 Nut Only) 
(010 Nut and Washer) 
(Straight Leads) 

'357-000 X5UO 102M X5U 1000 ±2O . 
357-000 X5UO 152M X5U 1500 ±20 
(000 Nut Only) 
(001 Nut and Washer) 
(Curved Leads) 

327-000 X5UO 102M X5U 1000 ±20 
327-000 X5UO 152M X5U 1500 ±20 
(000 No Hardware) 
(005 Nut Only) 
(010 Nut and W!lsher) 

362-000 X5UO 102M X5U 1000 ±20 
362-000 X5UO 152M X5U 1500 ±20 
(000 Nut Only) 
(013 Nut and Washer) 

CAPACITORS 

500 WVdc (Derate 50% at 125°C) 

TUSONIX Part No. Char. Cap. (pF) 

2443-000 X5SO 102M XSS 1000 
2443"000 .X5SO 152M XSS 1500 
(000 No Hardware) 
(008 Nut and Washer) 
(Straight Leads) 

2443-001 X5SO 102M XSS 1000 
2443-001 X5S0 152M XSS 1500 
(001 Nut onlY.1 
(007 Nut and asher) 
(Curved Leads) 

2499-003 XSSO 102M XSS 1000 
2499-003 X5SO 152M XSS 1500 
(Nut and Washer) 

321-000 357-000 * NO. 12-28 UNF-2A THREAD 327-000 

%Tol. 

±20 
±20 

±20 
±20 

±20 
±20 

~I 
1.250 r .625 ~ :tj 7.92 31 75 r 15.87 1- .375 

. @ ~9'52 
?'16AWG(051/1'29) .062 ~J .166 

TINNED 1.571-1- .125 
, 

4.21 
.343 3.18 * ± .031 
8.71 .79 

Dimension tolerance ±.015" 
unless otherwise specified. 

200 WVdc (Derate 50% at 125°C) 

TUSONIX Part No. Char. Cap. (pF) 

2425-001 XSUO 101M X5U 100 
2425-001X5U0102M X5U 1000 
2425-001 X5UO 152M X5U 1500 
2425-001 X5UO 202M X5U 2000 
2425-001 X5UO 501M X5U 500 
2425-001 X5WO 502M X5W 5000 
(001 Nut Only) 

2425-003 W5UO 101AA W5U 100 
2425-003 W5UO 102M W5U 1000 
2425-003 W5UO 152M W5U 1500 
2425-003 W5UO 202M W5U 2000 
2425-003 W5UO 501M W5U 500 
2425-003 W5WO 502M W5W 5000 
(003 Nut Only) 

. e~~ ~ . 
I---

.156' 
3.96.L I---

1500 

% Tol. 

GMV 
GMV 
GMV 
GMV 

·GMV 
GMV 

GMV 
GMV 
GMV 
GMV 
GMV 
GMV 

~~ ~,,~ (~'"~)n"" 

~ ~ %"-28 UNF-2A THREAD 
.125 7.92 . * ± .031 
3.17 :i9 

362-000 3.250 ± .062 NO. 12-28 UNF-2A THREAD 2443-000 2443-001 ~ ?,16AWG (.051/1.29) TINNED 

"'I 82.55 ± 1.57 r ~ .625 J 31.75 .468 

7.92 ~ ~. "'~ ~~i~ 33.30 7.92 0 t::::(f-- 9.91 = 
nOAWG(.032/.8·12) .0621-1-- lj.125· ~ .250~ .218 4.21 TINNED 1.57 .343 - *±.~ 8.71 3.18 

.635 5.53 .79 

2499-003 ?'16 AWG (.051/1.29) 2425-001 2425-003 -. ~ .093 
SILVER 

1000* PLATED ~'(g) ~'1tc=~ 62~~~ '''r'oo~ I 4.74 0 2:54" 
6.35 

.031 - . J 
. 156 

.79~r:rr - *~ - 1.27* 

'3.96 NO. 12-28-NF-2A *± 031 ~ 5.46 .631 *±~ 
6.78 16.02 

THREAD .79 .79 

TUIDNIXSLCTM 500 WVdc (Derate 50% at 125°C) 200 WVdc (Derate 50% at 125°C) 

Ceramic.Capacitors-Stand-Off TUSONIX Part No .. Char. Cap. (pF) % Tol. TUSONIX Part No. Char. Cap. (pF) % Tol. 

326-000 X5UO 102M X5U ·1000 ±2O 2425-063 W5UO 101M W5U 100 GMV 
326-000 X5UO 152M X5U 1500 ±2O 2425-063 W5UO 102M W5U 1000 GMV 
(000 No Hardware) 2425-063 W5UO 152M W5U 1500 GMV 
(013 Nut and W~sher) 2425-063 W5UO 202M W5U 2000 GMV 

2425-063 W5UO 501AA W5U 500 GMV 
" 200 WVdc (Derate 50% at 125°C) 2425-063 W5UO 502M W5U 5000 GMV 

2425-061 X5UO 101M X5U 100 GMV 
(063 Nut Only) 

2425-061 X5UO 102M X5U 1000 GMV 
2425-061 X5UO 152M X5U 1500 GMV 
2425-061 X5UO 202M X5U 2000 GMV 
2425-061 X5UO 501AA X5U " 500 GMV 
2425-Q61 X5UO 502M X5U 5000 GMV 
(061 Nut Only) 

326-000 2425-061 2426-063 .. 16AWG (.05111.29) TINNED 

,,::~ 
1.015 .216* "'8-32 UNC-2A 

~"r 811'" .187 t: :1 

~ 
THREAD 

4.74 ©) 
'OO~n 

.:.!.Q!.Lf( 9.52 
2.54 2.76 T>\ ~ 

.031 .050 .109 
%"-28 UNF-2A T9. .26~* ~ 1.27 * ± .031 2.76 THREAD .79 6.78 

SLC stands for Single-layer Ceramic Technology 

A·1192 For manufacturers' sales offices, see yellow pages EEM 1985 



1500 

TUIDNIXSLCTM* 
Ceramic Capacitors-Tubular 

Applications and Features 
TUSONIX offers a complete line of ceramic 

tubular, feed-thru, and stand-off capacitors for 
general purpose, temperature compensation, and 
high stability applications. Ali forms feature compact 
package sizes, many different lead and mounting 
options, rugged construction, and proven high relia
bility in a variety of demanding applications such as 
RF by-passing and filtering. MIL types are also 
available in each form. (For complete details, con
sult our Ceramic Tubular, Feed-thru. and Stand-off 
Capacitor Catalog.) 

MAXIMUM CAPACITANCE (pF) 

TUSONIX Style 374 301 302 

Voltage 100V 200V 500V 500V 

Min. 
EIA Cap. Max. Max. Max. Max. 

Code Tol. 

Z5D ±5% 1000 1000 910 1800 
Y5D 1000 1000 910 1800 

Z5F 1600 1600 1600 3000 
Y5F ±10% 910 910 1300 2400 
X5F 910 910 1300 2400 
X7F (W5F) 240 - 240 430 

~ Z5P 1600 1600 1600 3000 
~ Y5P ±10% 910 910 1300 2400 

fa X5P 910 910 1300 2400 

0.. 
X7P (W5P) 240 - 240 1800 

> I- Z5R 1600 1600 1600 3000 w Y5R ±10% 1300 1300 1300 2400 -l 
al X5R 1300 1300 1300 2400 

~ X7R(W5R) 240 - 820 1600 
m 

1600 Z5S 1600 1600 3000 
Y5S ±10% 1300 1300 1300 2400 
X5S 1300 1300 1300 2400 
X7S (W5S) 1000 - 910 1800 

Z5T 1600 1600 1600 3000 
Y5T ±10% 1600 1600 1600 3000 
X5T 1600 1600 1600 3000 
X7T (W5T) 1600 - 1600 3000 

Z5U 3900' 3900 5100 10000 
-lW Y5U ±20% 3900 3900 3600 6800 
«mm X5U 3900 3900 3600 6800 
ffi~le X7U(W5U) 1600 - 1600 3000 
za:~ 
~ir Z5V 5600 5600 5100 10000 

Y5V ±20% 5600 5600 5100 10000 
X5V 3900 3900 5100 10000 

·SLC stands for Single-layer Ceramic Technology 

CAPACITORS 1500 

Body Body Lead Min. 

ENAMEL Dia. Length Space Lead Lead 

COATED Style Max. Max. ±.060 Length Dia. 

301 
.200 .400 .250 1.25 .025 _ 

f1 
5.08 10.16 6.35 31.75 .64 

302 
.200 .656 .375 ~ .025 
5.08 16.66 9.52 31.75 .64 

308 
.230 .460 .250 1.25 .025 
5.84 11.68 6.35 31.75 .64 

374 ~ .320 .250 1.25 .013 
3.17 8.12 6.35 31.75 .33 

Qualified Products List (QPL) Approved on TUSONIX Tubular Products 
MIL MIL 

Specification Style 

MIL-G-20 
/01 CC20 
/03 CC22 
104 CC25 
106 CC27 
/07 CC30 
108 CC31 

MIL-C-39014 
116 CKR75 
117 CKR82 
/18 CKR76 
/19 CKR83 

TUSONIX Style 

Voltage 

Temp. Coef. 
EIA (ppm/C) 

Code T.C.Tol. 

we!) M7G P100±30 
a:: z COG NPO±3O 
::li= B1G N030±30 I-«m U1G N080±30 «mw a::zo.. P2G N150±30 ww> R2G N220±30 0..0..1-
~~ S2H N330±60 Wo T2H N470±60 I-u 

U2J N750 ±120 

m 
P3K N1500 w 

0.. ±250 
w> 

R3A N2200 a:: I-
0::le!) ±400 
wl- Z S3B N3300 0«_ 

±650 za::l-ww« 
G3C N4200 I-o..m ±850 x~Z www 
T3D N4700 

1-0.. ±9oo ~ 
0 H3M N5600 
U ±10oo 

TUSONIX MIL MIL TUSONIX 
Style Specification Style Style 

MIL-G-11015 
301-651 /02 CK22 331-052 
331-051 /04 CK27 332-052 
302-651 /13 (1000 V) CK70 327-062 
332-051 113 (500 V) CK70 327-042 
308-651 114 CK80 326-010 
338-051 123 CK72 2432-012 

129 CK74 2404-613 
2499-032 129 CK75 2404-614 
2499-035 129 CK78 2482-030 
2425-049 129 CK79 2482-029 
2425-074 

CAPACITANCE RANGE (pF) 

301 302 374 301 302 

500WVdc 500WVdc 200WVdc 500WVdc SOOWVdc 
@85°C @85°C @85°C @125°C @125°C 

Min. 

.42 

.52 

.63 

.63 

.63 

.66 

.66 

.66 

.66 

.89 

1.5 

2.9 

3.2 

4.0 

5.4 

Max. Min. Max. Min. Max. Min. Max. Min. 

13 14 23 2.5 12 .42 9.5 10 
49 25 88 3 49 .52 49 25 
25 26 47 5 26 .63 26 19 
29 30 53 5.5 29 .63 29 22 
34 35 60 6.5 33 .63 34 25 
37 38 66 6 36 .66 37 28 
41 42 73 7 40 .66 41 31 
49 50 88 9.5 49 .66 36 37 
68 69 120 13.5 67 .66 51 52 

83 84 147 23 122 .89 83 84 

133 134 235 24 131 1.5 52 96 

208 209 368 39 213 2.9 81 101 

330 323 588 61 327 - - -

450 456 810 79 425 4.0 179 180 

660 664 1180 106 573 - - -

TUIDNIZ 
For complete ordering information, write or call 
TUSONIX, Inc., P.O. Box 37144, Tucson, 

Max. 

23 
88 
47 
53 
60 
66 
73 
88 
120 

147 

170 

200 

-

440 

-

Arizona 85740-7144, (602) 744-0400, TX 299-640 (RCA) 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1193 
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1500 CAPACITORS 1500 

UNITED CRIMI-CON 
'. The LEADER in Aluminum 

Electrolytic Capacitors for over 50 Years. 
Today, More Popular Than Everl 

Wider Product Range 
The latest technology enables United Chemi-Con 
to. offer a wider choice of capacitors than ever 
before. High gain foil increases our capacitors' 
volumetric efficiency. We canbuifd smaller and 
smaller capacitors without diminishing performance. 
We also are deSigning more capacitors that meet 
special needs, such as low leakage current, without 
sacrificing other electrical characteristics. And our 
expanding series of solvent-proof capacitors can be 
inserted on PC boards along with other components 
before soldering and cleaning with halogenated 
solvents. Whatever your needs, we have the 
capacitors to meet them. 

Expanded Facilities 
In 1983 United Chemi-Con opened a new 54,000 
square foot warehouse in Compton, California. The 
most advanced computer systems link this warehouse 
with our Corporate Headquarters in Rosemont, Illinois. 
In 1984 we opened a Western Region Branch Sales 
Office· in Compton. It provides full-scale services to 
our Western customers; 

Engin~ering & Technical Support 
A team of applications engineers at Corporate 
Headquarters answers engineering questions, 
cross-references parts and reviews drawings. They 
are readily accessible to our customers by telephone. 
Our product data sheets, newsletters and catalogs 
set the standard for the industry. Send for our 256-
page Full Line Cata/ogdetailingthe widest variety of 
aluminum electrolytic capacitors available from any 
one manufacturer in the world. 

UNITED 
CHEMI-CON 

A·1194 

UNITID CRIMI-CONINe. 
9801 West Higgins Road, Rosemont, Illinois 60018 
312~696-2000 TWX 910-253-2964 TLX2S-3557 

Western Region Branch Sales Office: 
213-636-321~ TWX 910-997-S025 TLX 66-4707 

. . 
For manufacturers' sales offices, see yellow pages EEM1985 .. 



CAPACITORS 1500 

Product Selection Guide for Aluminum Electrolytic Capacitors 

Purpose Application/ Maximum 
Series Type Temperature Purpose Application/ Maximum 

Series Type Temperature 

General General SL Long Life General 8soC/2,OOO Hrs. SME 
Purpose Application 

8S·C SM 
Application 

KM 

SMC 1 OS·C/1 ,000 Hrs. KMC 

KM KML 

10S·C KMC KX 

KML 
11 0·C/1 ,000 Hrs. 

KXC 

KX 
110·C 

130·C/1 ,000 Hrs. GX 

KXC Power Supply RX 

130·C GX 
Application 

RXC 

Tantalum Low LL 
Replacement Leakage 8S·C 

LR 

10S·C/2,000 Hrs. RZ 

SXA 

KM SXC 
10S·C 

KMC 10S·C/S,OOO Hrs. RZA 

KX Solvent General SMC 
110·C 

KXC 
Proof' Application 8S·C SME Without Epoxy 

130·C GX End Seal SRC 

Small SRA KMA 
Case Size 8S·C 

SRE KMC 

10S·C KMA KME 

Output of General RX KRE 
Power Supply Application 

RXC 105°C KRF 

RZ LX 

10S·C RZA RXC 

SXA SXC 

SXC SXE , 
SXE 11,O·C KXC 

KX 
110·C 

KXC 

Epoxy 8S·C LR 
End Seal 

RZ 

Input of General BK 
105°C 

RZA 
Power Supply Application 

BKA HighCV Miniature SME 

CE 8S·C SRA 

8S·C NM SRE 

NMA 10S·C SXE 

NMHR Small Can SL-VP 

SMEPlug-in SM-LUG 
85°C 

105°C 
KMPlug-ln SM-VP 

KMEPlug-ln SMEPlug-in 

KX 
110·C 

105°C KMEPlug-in 

KXC Large Can 8S·C MWU 

130·C GX-VH Bi-Polar General 5MBP-D 

Invertor of Miniature Audio, TV 8S·C 
5MBP-P 

Power Supply 
10S·C KXB 70°C BP"S 

Low Profile Miniature SR 

Computer General and MWU 
Grade Power Supply 85°C 

UW 

SRC KMU 
10S·C 

8S·C SRA KWU 

SRE Special Chip 8S·C Alchip-S 

SRF Multi-Unit 8S·C Array 

10S·C SXE Flat Shape 8S·C FLS 

Small Can BK Strobe 55°C PH 
8S·C 

BKA Microphone - Microphone 

'Solvent proof capacitors can be used with either (1) Freon" TEITES/TMS for a minimum of 5 minutes by ultrasonic, vapor or immersion or (2) Chlorothene" 
for a maximum of 5 minutes by immersion at room temperature. For Chlorothene," use polyester sleeve only. 

-Freon is a registered trademark of DuPont. Inc. ·Chlorothene is a registered trademark of Dow Chemical Co. 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1195 



1500 CAPACITORS 1500 

lc~~~f Product Specifications for Aluminum Electrolytic Capacitors' 

Capacitance YOltage Temperature Leakage S,andard Minimum Terminal ,Serlest .Range Range Current Capacitance Case Size 
In .... F InYOlts Range In .... A Tolerance (mm) Type 

0' BP·S 2.21010 25 Only -2510 +70°C 100 ±20% 16 x 25.5 Radial 
.' 

GX .47101000 101063 -40io+130°C .002CVor2, .:.1010 +50% 8x11 .. 5 Radial" 
6.3 x 13 Axial 

GX·YH 561018,000 1010100 -4010 + 130°C .02CV br 3000 ±20% 22x30 Radial 16010250 -2510 + 130°C 

KM 471010,000 6.310100 -5510 + 105°C .002CVor2 ±20% 5x 11 Radial 
16010250 -4010 + 105°C .03CV +15 5 x 12.5 Axial 

KMA' 0.110100 6.31063 -5510 + 105°C .01CV or3 ±20% 4x7 Radial 

KMC' .471010,000 6.310100 -5510 + 105°C .. 002CVor2 ±20% 5x 11 Radial 
16010250 -4010 + 105°C .03CV +15 5 x 12.5 Axial 

KME' .47 10 22,000 6.310100 -5510 + 105°C .01CVor3 ±20% 5x 11 Radial 
16010250 -4010 + 105°C .03CV +15 5 x 12.5 Axial 

!<ML 0.1 1010,000 6.3'10100 -5510 + 105°C .01CV + 3 ±20% 5 x 11 Radial 16010250 -4010 + 105°C .03CV t 15 

KRE' 0.110100 41050 -5510 + 105°C .01CVor3 ±20% 3x5 Radial 

KX .47103300 1010100 -5510 +110°C .002CVor2 ±20% 8x 11.5 Radial 
16010400 -2510 + 105°C .02CV + 10 6.3x 13 Axial 

'. 

KXB. 1.010 10 16010400 -4010 + 105°C .03CV + 30 ±20% 10x20 Radial 

KXC' .47103300 1010100 -5510 +110°C, .002CVor2 ±20% 8 x 11.5 Radial 
6,3x 13 Axial 

I!! 
I :::J 5x 11 1ii LL 0.1104700 6.310100 -4010 +85°C .OQ2CV or 0.2 ±20% Radial 

'c 
:i LR· 0.110100 6.31050 -4010 +a5°C .002CV or 0.2 ±20% 5x14 Radial 

LX' .47102200 1010100 -4010 + 105°C .Q1CV + 2 ±20% ax 14 Radial 16010250 .04CV + 100 

RX 2.2101000 1010100 - 55 10 + 105°C .002CVor2 -1010 +100% a x 11.5 Radial 

RXC' 2.2101000 1010100 -5510 +105°C .002CVor2 -1010 +100% a x 11.5 Radial 

RZ' 151016,500 7.510100 -5510 +.105°C /CV -1010 +75% 19.1x31.a Radial 15010250 -2'510 + 105°C .02CV + 10 

RZA' 561033,000 6.310100 ·-55to + 105°C 2[CV -10to +75% 19x31 Radial and 
160to 250 -2510 + 105°C .02CV or 3000 ±20% RadiallAxial 

SL .471010,000 6.3to 100 -40to +a5°C .03CVor4 -10to +50% 5x 11 Radial 
160to 500 -25to +85°C .03CV + 100 (-10to +75%) 5x 13 Axial 

SM 6.3 to 100 -40to +a5°C .01CVor3 5 x 11 .. Radial .47 to 10,000 160to 450 -2510 +a5°C .03CV + 15 ±20% 5x 12.5 Axial 

5MBp·D .47 to 2200 6.3 to 100 -40to + 85°C .03CVor3 ±20% 5x 11 Radial 
6.3x 16 Axial 

5MBp·P 1.0to 100 251063 -40to +a5°C .03CVor3 ±20%. 10x12.5 Radial 
ax20 Axial 

SMC' .47 to 10,000 6.3 to 100 -40to +a5°C .03CVor4 ±20% 5 x 11 Radial 
;01CVor3 5 x 12.5 Axial 

SME' .47 to 22,000 6.310100 -40to +a5°C .01CVor3 ±20% 5x 11 Radial 
16010250 .03CV +15 5x 12.5 Axial 

SR 0.1103300 6.3 to 50 -4010 +a5°C .03CVor4 ±20% 5x9 Radial .01CVor3 

SRA 0.110100 6.3 to 63 -40to +a5°C .01CVor3 ±20% 4x7 Radial 

'Solvent Proof .. tFor delails, individual senes data sheels available upon request. 

A·1196 For manufacturers; sales offices, see yellow pages EEM 1985 



CAPACITORS 1500 

Product Specifications for Aluminum Electrolytic Capacitors 

Capacitance Voltage Temperature Leakage Standard Minimum Terminal Serlest Range Range Range Current Capacitance Case Size Type InjJ.F In Volts InjJ.A Tolerance (mm) 

SRC· 0.1103300 6.31050 -4010 +85°C .01 CV or 3000 ±20% 5x9 Radial 

I! SRE 0.110100 41050 -4010 +85°C .01CVor3 ±20% 3x5 Radial 
:::I 
11 
C SRF 27010 1S,OOO 6.310100 -4010 +8SoC .D1CV ±20% 18x20 Radial 
i 

SXA 22102200 6.31063 -5510 + 105°C .01CV ±20% 10x12.5 Radial 

SXC· 1.0102200 6.31063 -5510 + 105°C .D1CV ±20% 6.3x 11 Radial 

SXE· 1.510 15,000 6.310100 -5510 + 105°C .01CV ±20% 4x7 Radial 

BK 471022,000 1610200 -4010 +85°C .03CV or 3000 ±20%or 25.4x25 Plug-in 400 -2510 +85°C .06CV or 5000 -1010 +30% 

BKA 22010 15,000 1010200 -4010 +8SoC .02CV or 3000 ±20% 25.4x25 Plug-in 250 -2510 +85°C 

KM 471033,000 1010100 -4010 + 105°C .02CV or 3000 ±20% 22x25 Plug-in PLUG·IN 16010400 -2510 + 105°C 

KME 391047,000 1010100 -4010 + 105°C .02CV or 3000 ±20% 22x25 Plug-in PLUG·IN 16010400 -2S10 + 105°C 

KRF· 681039,000 1010100 -4010 + 105°C .02CV or 3000 ±20% 22x20 Radial 16010250 -2510 + 105°C 
c 
III 

NM 1010200 -4010 +85°C .03CV or 3000 ±20%or (,) 471022,000 400 -2510 +85°C .06CV or 5000 -1010 +30% 22x26 Plug-in 

ii 
E 

NMA 22010 15,000 1010200 -40to +8SoC .02CV or 3000 ±20% 22x30 Plug-in U) 250 -2510 + 85°C 

NMHR 100101000 16010250 -25to +85°C .02CV .or 3000 ±20% 25.4 x 25 Plug-in 

SL·VP 22010 10,000 1010100 -25to +85°C .03CV or 5000 -1010 +50% 22x30 Radial 
3 Lead 

SM·LUG 2210100,000 6.310100 -4010 + 85°C .04CV or 5000 -1010+50% 22.4x31.5 Lug and 
16010450 -2S10 +85°C .06CV or 5000 -1010 +100% PC Board 

SM·VP 4701022,000 1010100 -4010 +85°C .02CV or 3000 ±20% 22x30 Radial 
3 Lead 

SME 821022,000 1010100 -4010 +85°C .02CV or 3000 ±20% 22x30 Plug-in PLUG·IN 16010400 -2510 +85°C .06CV or 5000 

KMU 22010 1010100 -4010 + 105°C .02CV or 5000 -1010 +50% 35x41 Screw 390,000 16010400 -2510 + 105°C 
c 
III 

KWU 100010 1010100 -4010 + 105°C .02CV or SOOO -1010 +50% 35x41 Screw (,) 100,000 
CD m ... 7510 610100 -4010 + 85°C '-1010 +7S% III MWU .02CV or 5000 35x41 Screw ..J 1,600,000 15010450 -2510 + 85°C -1010 +50% 

UW 8010 1010100 -4010 + 85°C .02CV or 5000 -1010 +75% 35x41 Screw 390,000 20010450 -2510 +85°C -1010+50% 

Alchlp·S 0.11022 6.31050 -4010 +85°C .01CVor3 ±20% 4.6x6.4' 
Leadless x2.5 

Array 0.11010 6.31050 -4010 + 85°C .01CVor3 ±20% 17.0x6.8 Radial 
II) x8.6 Axial 
ii ·u FLS 470 to 33,000 10to 100 -40to +8SoC .02CV or 3000 ±20% 70x50 Flalwith 
CD x6.5 2 Pins a.. 
U) 

PH 5010500 20010330 -1010 + 55°C .003CVor 100 -1010 +20% 12.5x20 Radial 
100101500 33010360 18x30 Lug 

Micro- Eleclret Condenser Microphones Dala Sheel, Bullelin No. U123N, available upon request. phone 

·Solvent Proof tFor delails, individual series dala sheels available upon request. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1197 



1500 CAPACITORS 1.500 

POL VESTER FILM-FOIL CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE .0027 .187 .40 2701 .. 187 .40 2701 .187 .53 2701 .203 .53 2701 

.0033 .187 .40 3301 .187 .40 3301 .187 .53 ' 330,1 .218 .53 3101 

200% of rated voltage . applied through a minimum limiting .0039 .187 .40 3901 .187 .40 3901 .187 .53 3901 .218 .53 3901 
.0047 .187 .40 4701 .187 .40 4701 .187 .53 4701 .187 .65 4701 

resistance' of 100 Ohms/Volt. Duration of VOltage stress shall .0056 .187 .40 5601 .187 .40 5601 .187 .53 5601 .203 .65 5601 
be 15 seconds minimum and 1. minute maximum at 25°C. .0068 .187 .40 6801 .187 .40 6801 .187 .53 6801 .203 .65 6801 

,0082 .187 .40 8201 .187 .40 8201 .203 .53 8201 .218 .65 8201 

TEMPERATURE RANGE .01 .187 .40 1002 .203 .40 1002 .218 .53 1002 .234 .65 1002 
.012 .187 .40 1202 .234 .40 1202 .234 .53 1202 ,265 .65 1202 

- 55°C to +85°C with full rated voltage applied. To + 125°C 
.015 . 2Ot .40 1502 .250 .40 1502 .265 .53 1502 .281 .65 . 1502 

with 50% of rated voltage. .018 .218 .40 1802 .203 .53 1802 .218 .65 1602 .265 .78 1802 
.022 .234 .40 2202 .218 .53 2202 .250 .65 2202 .281 .78 2202 

INSULATION RESISTANCE 
.027 .265 .40 2702 .234 .53 2702 .234 .78 2702 .312 .78 2702 
.033 .218 .53 3302 .218 .65 3302 .265 .78 3302 .296 .90 3302 
.039 .187 .65 3902 .234 .65 3902 .281 .78 3902 .328 .90 3902 

At 25°C after 2 minutes of electrification at rated voltage or .047 .203 .65 4702 .250 .65 4702 .312 .78 4702 .359 .90 4702 
500 VDC; whichever is less, the minimum produc,t of Insulation .056 .218 .65 5602· .281 .65 5602 .296 .90 5602 .375 .90 5602 
Resistance and Capacitance shall be 100,000 megohms·micro· .068 .250 .65 6802 .312 .65 6802 .328 .90 6802 .421 .90 6802 

farads, but need not exceed 100,000 megohms. 
.082 .265 .65 8202 .296 .78 8202 .343 .90 8202 .375 1.18 8202 
.1 .265 .78 1003 .328 .78 1003 .390 ,90 1003 .421 1.IS 1003 

DISSIPATION FACTOR 
.12 .281 .78 1203 .328 .90 1203 .359 1.18 1203 .453 1.18 1203 
.15 .312 .78 1503 .359 .90 1503 .350 1.18 1503 .500 1.18 1503 

Shall not exceed 0.75% when measured at 25°C and 1000 Hz, 
.IS .312 .90 1803 .359 1.03 1803 .437 1.32 1803 .515 1.32 1803 
.22 .343 .90 2203 .390 1.03 2203 .484 1.32 2203 .562 1.32 2203 

±20 Hz. See characteristic curves for D.F. ratings at other tem· .27 .343 1.03 2703 .406 1.UI 2703 .468 ' 1.56 2703 .562 1.56 2703 

peratures. .33 .375 1.03 3303 .437 1.18 3303 .515 1.56 3303 ,578 1.70 3303 
.39 .375 1.18 3903 .468 1.18 3903 ,562 1.56 3903 .625 1.70 3903 

CAPACITANCE AND TOLERANCE 
.. 47 .406 1.18 4703 .515. US 4703 .609 1.56 4703 .687 1.70 4703 
.56 .437 1. IS 5603 .531 1.32 5603 .640 1.70 5603 .750 1.70 5603' 
.68 .484 US 6803 .515 1.56 6803 .703 1.70 6803 .796 1.82 6803 

Shall be measured within the tolerance limits specifiad. Meas· 
.82 .531 S203 ,578 8203 .734 1.82 8203 .828 1.94 8203 urements will be made at 250 C and 1000 Hz ±20 Hz. 1.0 .546 1004 .593 1004 .781 1.94 1004 .921 1.94 1004 

1,.25 .578 1254 .671 1254 

LIFE TEST 1.50 .625 1504 .734 1504 

Sh~ii withstand 140% of rated voltage at 85°C for 250 hours. 
One failure 'in twelve 'shall be permitted. 

CAPACITA,NCE STABILITY (DRIFn 
Less than 0.50% when' measured in the following manner: three 
capacitance readings at 25°C, each made prior to and after tem· 1001 
perature cycling from room to BDoC, and room to - 55°C. The 1201 .109 .203 1201 

mathematical difference between the two extremes, divided by 1501 .125 .234 1501 
1801 .125 .234 1801 

the intermediate value, and then multiplied by 100, yields the 2201 .125 .234 2201 
stability expressed ,in percent. .0027 .125 .234 .40 2701 .125 .234 .40 2701 .125 .234 .53 2701 .125 .234 .53 2701 

.0033 .125 .234 .40 3301 .125 .234 ::3 3301 .125 .234 .53 3301 .140 ,281 .53 3301 

HUMIDITY RESISTAN.CE .0939 .125 .234 .40 3901 .125 .234 3901 .125 .234 .53 3901 .140 .265 .53 3901 
.0047 .125 .234 .40 4701 .125 .234 .40 4701 .125 .234 .53 4701 .125 .265 .65 4701 

Meets requirements of MiI-C·27287 .. Para. 3.12 when tested i.n .0056 .125 .234 .40 5601 .125 .234 .40 5601 .125 .234 .53 5601 .125 .250 .65 5601 

accordance with Mil-STD.·202C, Method 103 B, Condition B. .006S ·.125 .234 .40 6801 .125 .234 :40 6801 .125 .234 .53 6801 .125 .250 .65 6801 
.0082 .125 .234 .40 8201 .125 .234 .40 8201 .140 .234 .53 8201 .140 .265 .65 8201 
.01 .125 .234 .40 1002 .140 .250 .40 1002 .156 .250 .53 1002 .156 .281 .65 1002 

LEAD PULL AND BEND TEST .012 .125 .234 .40 12~2 .171 .265 .40 1202 .171 .265 .53 1202 .171 .312 .65 1202 
.015 .140 .234 .40 1502 .187 .281 .40 1502 .187 .312 .53 1502 .203 .328 .65 1502 

Steady pull of 5 pounds applied axially to leads for one minute. 
.018 .156 .250 .40 1802 .140 .234 .53 1802 .140 .281 .65 1802 .HI .312 .78 1802 

Bend ~est shall c~nsist, of one bend from the pOint of egress, .022 .171 .281 .40 2202 .156 .250 .53 2202 .171 .296 .65 2202 .203 .343 .78 2202 
first 900 in one direction, back to the original axial position, and .027 .203 .296 .40 2702 .171 ,281 .53 2702 .156 .2S1 .78 2702 .234 ,359 .78 2702 
then 90° in the opposite direction with no evidence of breakage. .033 .140 .250 .53 3302 .156 .250 .65 3302 .171 .312 .78 3302 ,218 .343 .90 3302 

.039 .125 .234 .65 3902 .171 .265 .65 3902 .203 .328 .78 3902 .250 .37·5 .90 3902 

FEATURES .047 .140 .250 .65 4702 .171 .312 .65 4702 .203 .375 .78 4702 .281 .406 .90 4702 
.056 .156 .265 .65 5602 .203 .328 .65 5602 .187 .359 .90 5602 .281 .453 .90 5602 
.068 .IS7 .281 .65 6802 .218 .359 .65 6802 .2IS· .. 390 .90 S802 .312 .500 .90 6802 

Wrap and fill construction. .082 .187 .312 .65 8202 .218 .343 .78 8202 .250 .421 .90 8202 .281 .453 1.18 8202 

Tubul.ar or oval configuration for optimum space savings. 
.1 .187 .312 .78 1003 .234 .375 .78 1003 .281 .453 .90 '1003' .312 .500 1.18 1003 

. Extended foil design. 
.12 .203 .328 .78 1203 .218 .390 .90 1203 .250 .421 1.18 1203 ,343 .515 1.18 1203 
.15 .234 .359 .78 1503 :250 .421 .90 1503 .281 .484 1.18 1503 .390 .578 1.18 1503 

Quality control procedures per Mn·Q·9858. .18 .218 .328 .90 1803 .234 .437 1.03 1803 .312 .515 1.32 1803 .406 .578 1.32 1803 
.22 .250 .359 .90 2203 .265 .468 1.03 2203 .359, .562 1.32 2203 .468 .640 1.32 2203 

Will meet or exceed MiI·C·27287. .27 .234 .406 1.03 2703 .281 .48.4 1.18 2703 .343 .546 1.56 2703 .437 .640 1.56 2703 

.33 .265 .437 1.03 3303 .328 :515 1.18 3303 , .. 390 .593 1.56 3303 .468 .671 1.70 3309 

APPLICATIONS 
.35 .265 .453 1.18 3903 . 359 .562 1.18 3903 . .437 .640 1.56 3903 .500 .703 1.70 3903 
.47 .296 .500 1.18 4703 .406 ,593 1.18 4703 .484 :687 1.56 4703 .. 562 .765 1.70 4703 
.56 .328 .531 1.18 5603 .406 609 1.32 5603 .515 .71'8 1.70 5603 ,625 .828 1.70 5603' 

Computers .68 .375 .562 1.18 6803 .406 .609 1.56 6803 .578 .781 1.70 6803 .656 .875 1.82 6803 

Data Processing Equipment .82 .421 .609 1.18 8203 .453 .656 1~56 8203 .609 .812 U2 8203 .703 .906 1.94 8203 
1.0 .437 .625 1.32 1004 .484 .687· 1.70 1004 .656 .859 1.94 1004 ,,781 .984' 1.94 1004 

Peripheral Equipme,nt 1.25 .453 .656 1.45 1254 .453 .859 1.70 1254 
1.50 .515 .718 1.45 1504 .515 .906 1.70 1504 

Aircraft and Missile Systems 2.0 .468 .875 1.56 2004 .578 .984 !.82 ' c-

Indust~ial Instrumentation STANDARD LEAD SIZES: #24 AWG TOW: up to. and 'inchiding .203" Dia., #22 AWG TeW: from .204" thru 
Navig~tion and Distance Measuri'ng Equipment. .312" Olil., #20 AWG TeW: /313" Ola. and over. CAPACITY TOLERANCE STANDARD ... ±10% I OTHER 

Communications Equipment 
. .• from ±20% to ±1%. Other values as weli ·as voltage ratings are. available on request. 
MARKING: For marking see me.tallized polyester data.sheet Qpjiosite page. 

Filters 
J K R~CTRONICS, II\I( . d/~/a 

~E5I:D I ELECTRICAL 
COMPANY 

201 MUNSON' STREET 0 GREENFIELD 0 ·MASSACHUSETISo 01301 

A·1198 For manufacturers' Sales offices, see 'yelrow' pages EEM 1985 



1500 CAPACITORS 1500 

~E!il:al METALIZED POLYESTER CAPACITORS 

.0068 

.0082 

.01 

.012 

SPECIFICATIONS .015 
.018 .203 .40 .234 .65 .328 .65 
.022 .218 .40 .250 .65 .375 .65 

DIELECTRIC WITHSTANDING VDLTAGE .027 .171 .40 .234 .40 .265 .65 .390 .65 
.033 .187 .40 .265 .40 .296 .65 .437 .65 

200% of rated voltage applied through a minimum limiting .039 .187 .40 .203 .53 .234 .90 .328 .90 
resistance of 100 Ohms/Volt. Duration of voltage stress shall be .047 .203 .40 .218 .53 .265 .90 .375 .90 
15 seconds minimum and 1 minute maximum at 25°C. .056 .218 .40 .234 .53 .265 .90 .390 .90 

.068 .250 .40 .250 .53 .296 .90 .437 .90 

TEMPERATURE RANGE .082 .187 .53 .265 .53 .328 .90 .468 .90 
.1 .203 .53 .281 .53 .343 .90 .515 .90 

-55°C to +850C with full rated voltage applied. To +125OC .12 .218 .53 .312 .53 .328 1.18 .453 1.18 
with 50% of rated voltage. .15 .234 .53 .343 .53 .343 1.18 .515 1.18 

.18 .187 .40 .250 .53 .296 .65 .375 1.18 .562 1.18 

INSULATION RESISTANCE 
.22 .203 .40 .234 .65 .328 .65 .406 1.18 .625 1.18 
.27 .171 .40 .218 .40 .250 .65 .359 .65 .453 1.18 .687 1.18 

At 25°C after 2 minutes of electrification at rated voltage or 500 .33 .187 .40 .234 .40 .265 .65 .406 .65 .437 1.45 .656 1.45 
VDC, whichever is less, the minimum product of Insulation .39 .203 .40 .250 .40 .281 .65 .437 .65 .468 1.45 .703 1.45 

.47 .218 .40 .187 .53 .312 .65 .468 .65 .515 1.45 .781 1.45 
ReSistance and Capacitance shall be 30,000 megohms·mlcro· .56 .250 .40 .203 .53 .343 .65 .406 .90 .546 1.45 .843 1.45 
farads, but need not exceed 30,000 megohms. .68 .171 .53 .218 .53 .375 .65 .437 .90 .609 1.45 .921 1.45 

.82 .187 .53 .250 .53 .359 .78 .406 1.18 .593 1.70 .906 1.70 
DISSIPATIDN FACTOR 1.00 .203 .53 .218 .65 .390 .78 .437 1.18 .656 1.70 1.000 1.70 

1.25 .234 .53 .234 .65 .421 .78 .500 .1.18 .734 1.70 l.m 1.70 
Shall not exceed 1.0% when measured at 250C and 1000 Hz, 1.50 .250 .53 .265 .65 .421 .90 .531 1.18 .796 1.70 1.265 1.70 
±20 Hz. See characteristic curves for D.F. ratings at other tem· 1.80 .218 .65 .281 .65 .453 .90 .593 1.18 .875 1.70 1.375 1.70 
peratures. 2.00 .234 .65 .312 .65 .484 .90 .625 1.18 .921 1.70 1.406 1.70 

3.00 .281 .65 .312 .78 .484 1.18 .656 1.45 

CAPACITANCE AND TOLERANCE 
4.00 .343 .65 .375 .78 .562 1.18 .750 1.45 
5.00 .375 .65 .421 .78 .625 1.18 .765 1.70 

Shall be measured within the tolerance limits specified. Meas· 8.00 .390 .78 .453 .90 .703 1.45 .828 2.06 

urements will be made at 25°C and 1000 Hz, ±20 Hz. 10.QO .390 .90 .453 1.03 .781 1.45 .921 2.06 
15.00 .468 .90 .546 1.03 
20.00 .546 .90 .593 1.18 

LIFE TEST .500 1.18 .656 1.18 

Shall withstand 140% of rated voltage at 85°C ,for 250 hours. 
.562 1.18 .718 1.18 

LEAD MATERIAL: SIZES: #24 AWG: Up to and including .203" One failure In twelve shall be permitted. Dia.; #22 AWG, from I and over. CAPACITY TOLERANCE: STANDARD 
•.. ±10%/OTHER ... as well as vollage ralings are available on request. 

CAPACITANCE STABILITY (DRIn! MARKING: WESCO Logo, Capac ill I Rating and Date Code. (Note: On smaller units, CD trade· 
mark will be substituted for WES 0 logo.) 

Less than 0.3% when measured in the following manner: three 
capacitance readings at 25°C, each made prior to and after tem· 33MM RATINGS AND DIMENSIONS 
perature cycling from room to 85°C, and room to - 55°C. The 
mathematical difference between the two extremes, divided by 
the intermediate value, and then 1r.~ltiplied by 100, yields the 
stability expressed in percent. .140 .53 .234 .359 

.156 .53 .078 .218 
HUMIDITY RESISTANCE .187 .53 .171 .296 

.125 .65 .140 .281 
Meets requirements of MiI·C·27287, Para. 3.12 when tested in .140 .65 .203 .343 
accordance with MiI·STD.·202C,Method 103 B, Condition B. .018 .156 .65 .218 .421 

.022 .140 .281 .40 .171 .65 .250 .437 

LEAD PULL AND BEND TEST 
.027 .109 .203 .40 .156 .296 .40 .203 .65 .281 .484 
.033 .125 .218 .40 .187 .312 .40 .218 .65 .312 .531 

Steady pull of 5 pounds applied axially to leads for one minute. .039 .125 .234 .40 .125 .250 .53 .156 .90 .218 .421 

Bend test shall consist of one bend from the point of egress, .047 .140 .250 .40 .140 .265 .53 .171 .90 .250 .437 
.056 .156 .265 .40 .156 .281 .53 .187 .90 .265 .468 

first 90° in one direction, back to the original axial pOSition, and .068 .187 .281 .40 .171 .296 .53 .218 .90 .312 .515 
then 90° in the opposite direction with no evidence of breakage. 082 .109 .234 .53 .187 .312 .53 .218 .90 .343 .562 

.1 .125 .250 .53 .203 .343 .53 .250 .421 .90 .390 .593 

FEATURES 
.12 -'. .140 .265 .53 .234 .359 .53 .218 .390 1.18 .343 .546 
.15 .156 .281 .53 .265 .390 .53 .250 .421 1.18 .390 .596 
.18 .125 .218 .40 .187 .312 .53 .234 .359 .65 .281 .453 1.18 .437 .640 

Wrap and fill construction .22 .140 .234 .40 .156 .28V .65 .250 .390 .65 .296 .500 1.18 .500 .687 
.27 .109 .203 .156 .250 .40 .171 .296 .65 .281 .406 .65 .343 .531 1.18 .562 .765 

Tubular and oval configuration for optimum space savings .33 .125 .218 .187 .265 .40 .187 .312 .65 .281 .484 .65 .312 .515 1.45 .531 .734 
Extended foil design .39 .140 .234 .218 .296 .40 .218 .343 .65 .312 .515 .65 .343 .546 1.45 .578 .781 

.47 .156 .250 .125 .218 .53 .234 .359 .65 .359 .562 .65 .390 .578 1.45 .640 .843 
Miniature size - lightweight .56 .187 .265 .156 .250 .53 .250 .406 .65 .281' .484 .90 .437 .6251.45 .718 .921 
low dissipation factor .68 .218 .296 .187 .265 .53 .281 .437 .65 .328 .515 .90 .484 .687 1.45 .796 1.000 

.82 .140 .234 .187 .296 .53 .250 .421 .78 .296 .484 1.18 .488 .671 1.70 .781 .984 Excellent stability 1.0 .156 .250 .156 .250 .65 .281 .453 .78 .328 .531 1.18 .531 .734 1.70 .875 1.078 
Quality control procedures per Mil·Q·9858 1.25 .187 .265 .187 .281 .65 .312 .515 .78 .375 .578 !.I8 .609 .812 1.70 1.265 

1.50 .187 .281 .203 .296 .65 .296 .500 .90 .421 .625 1.18 .671 .875 1.70 1.359 
1.80 .187 .250 .218 .312 .65 .328 .515 .90 .406 .687 1.18 .750 .953 1.70 1.484 

APPLICATIONS 2.0 .187 .265 .343 .65 .359 .562 .90 .421 .718 1.18 .796 1.000 1.10 1.281 1.484 
3.0 .218 .312 .359 .78 .375 .578 1.18 .460 .765 1.45 

Data Processing Eq~ipment 
4.0 .265 .359 .406 .78 .406 .703 1.18 .625 .828 1.45 
5.0 .296 .406 .453 .78 .453 .750 1.18 .640 .828 1.70 

Aircraft and Missile Systems 8.0 .312 .437 .500 .90 .531 .828 1.45 .656 .953 2.06 

Industrial Instrumentation 10.0 .312 .437 .500 1.03 .609 .906 1.45 .750 1.046 2.06 
15.0 .390 .515 .593 1.03 

Navigation and Distance Measuring Equipment 20.0 .453 .578 .90 .640 1.18 - - ~ 

Communications Equipment 
.437 .562 1.18 .703 1.18 - - -
.468 .593 1.18 .781 1.18 - - -

Tachometers STANDARD to equivalent rating in type 32MM above. CAPACITY TOLERANCE: STANDARD 
•.. ±10%/OTHER •.. from ±20% to ±2%. Other values as well as voltage ratings are available on request. Filters 

Peripheral Equipment 

EEM 1985 

MARKING: For marking and lead material see type 32MM above. 

J K R£CTRONICS, INC d/bfa 

~ E5~a I ELECTRICAL 
e ~ COMPANY 
201 MUNSON STREET • GREENFIELD • MASSACHUSETTS • 01301, 

Telephone: 413·774-4358 

For manufacturers' sales offices. see yellow pages A·1199 



SPECI.FICA TlONS 
TEMPERATURE RANGE 
-55°C to +85°C. To +100°C with 50% voltage derating. 
DIELECTRIC WITHSTANDING VOLTAGE 
160% of rated voltage for 2 seconds at 25°C. 
DISSIPATION fACTOR 
Shall not exceed 1.0% when measured at 25°C at 1KHz ±20Hz. 
CAPACITANCE TOLERANCE 
Standard ±20%. ±10% and ±5% available upon request., Measure· 
ments will be made at 25°C and 1 KHz ±20Hz. 
LIfE TEST 
Shall withstand 125% of rated voltage at 85°C for 1000 hours. 
HUMIDITY RESISTANCE 
Meets requirements of MIL-STD·~02, Method 103B, condition B. 
TERMINALS , 
Tinned solid copper wire. 
MARKING ,. 
Capacitance, tolerance, voltage (VDG), WESCO trademark 0 ' 
(Exception: Cer~ values due to size limitation, will dis,Play capacitance, 
tolerance and (fJ only.! 
Tolerance Codings: M = ±20%, K = :1:10%, J = ±5%. 
RESISTANCE, TO SOLDERING HEAT 
During soldering operation, maximum heat of + 260°C may be applied to 
leads' for no longer than 6 seconds. ' 

r, L ± •. OO12,57'm' m-,! l' r-- T'" .005" I, -,.127mm 

R' , ,'" " , ' -----rH .... 015" ~ -.lrm --1. 
.236" 6 * 

'.039"·1 

L .015"J J[7 
S±0.4mm 

* Exce pt for type 68MM 
Which is. 0.157" ± .04" 

4mm + 1 

J K fLKTRONICS. INC dlb{~ 

TYPE 60MM 

TYPE 67MM 

TYPE 68MM 

.001·.022 

.033·.068 

.1 
.22 
.47 

1.0 

DIMENSIONS 

A 2.5 
B 3 
C 3.5 
D 3.5 
E 3.5 
F 4 
G 4 
H 4.5 
I 5 
J 5 
K 5 
L 5 
M 6 
N 6 
0 6 
p 6 
Q 6 
R 6 
5' 7 
T 7 

,U 7.5 
V 8.5 
W 8.5 
X 9 
Y 

C 
F 

.098 

.118 

.138 

.138 

.138 

.158 

.158 

.177 

. .197 

.197 

.197 

.197 

.236 

.236 

.236 

.236 

.236 
;236 
.276 
.276 
.295 
:335 
.335 
.355 
.394 

C 
F 
J 

A 
D 
Ii 
M 

6.5 
6.5 
6.5 
7.5 
8.5 
9 
9 
9.5 

10 
11 
11 
11 
11 
12 
12 
12 
15 
15 
16 
16 
13.5 
14.5 
17 
17 
18.5 

'- A 'ES"a'l ELECTRICAL 
NV ~ .COMPANY 
201 MUNSON STREET • GREENFIELD' • MASSACHUSETTS • 01301 

A·1200 For manufacturers' sales offices, see yellow pages 

.256 7.2 
' .256 7.2 

.256 10.5 

.295 7.2 

.335 7.2 

.355 10.5 

.355 13 

.374 7.2 

.394 7.2 

.433 10.5 

.433 13 

.433 18 

.433 7.2 

.473 10.5 
A73 13 
.473 18 
.591 26.5 
.591 26.5 
.630 26.5 
.630 26.5 
.532 18 
.571 18 
.670 
.670 
.729 

C 
F 
J 

A 
B 
E 
I 

.284 

.284 

.414 

.284 

.284 

.414 
.512 
.284, 
.284 
.414 
.512 
.709 
.284 
.414 
.512 
.709 

1.044 
1.044 
1.044 
1.044 
.709 
.70'9 

1.044 
1.26 
1.044 

c 
F 

J 

.:.... 

A 

5 
5 .197 0.6 .025 
7.5 .295 0.6 .025 
5, .197 0.6 .025 
5 .197 ,0.6 .025 
7.5 .295 0.6 .025 

10 .394 ,0.8 .032 
5 .197" 0.6 .025 
5 .191 0.6 .025 
7.5 -295 0.8 .032 

10 ,.394 0.8 .032 
15 .591 0.8 .032 

5 ,.197 0.6 ;025 
7.5 .295 0.8 .032 

10 .~94 0.8 .032 
15 .591, 0.8 .032 
20 ' .788 0.8 .032 
22.5 .886 0.8 .032 
20 .788 0.8 .032 
22.5 .886 0.8 .032 
15 .. 591 0.8 .032 
15 .591 0.8 .032 
22.5 .886 0.8 .032 
27.5 1.083 0.8 .032 

.886 0.8 

'EEM 1985 



1500 CAPACITORS 1500 

POLYSTYRENE CAPACITORS 

SPECIFICATIONS TYPE 32P 
RATINGS & DIMENSIONS 

DIELECTRIC WITHSTANDING VOLTAGE 1ft VOLTS 2GO VOLTS 400 VOLTS 
200% of rated voltage applied through a minimum limiting resistance of 100 
Ohms/Volt. Duration of voltage stress shall be 15 seconds minimum and 1 minute 
maximum at 250 C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, Whichever 
is le~s, the minimum product of Insulation Resistance and Capacitance shall be 
500,000 megohms·microfarads, but need not exceed 500,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed .05% when measured at 250 C and 1000 Hz, ::!: Hz. See 
characteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be 
made at 25°C and 1000 Hz, ::!:20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure in 
twelve shall be permitted. 

TEMPERATURE COEFFICIENT 
Capacitance shall change linearly over operating temperature range at rate of 
-lOS, :!:30 parts per miliion/OC. 

CAPACITANCE STABILITY (DRlfTI 
Less than .05% when measured in the following manner: three capacitance read· 
ings at 25°C, each made prior to and after temp-erature cycling from room to 
85°C, and room to - 55°C. The mathematical difference between the two ex· 
tremes, divided by the intermediate value, and then multiplied by 100, yields 
the stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI·C·27287, Para. 3.12 when tested 'in accordance with 
Mil·STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test shall 
consist of one bend from the point of egress, first 90° in one direction, back to 
~~~c~r~~i~~~aakx~=~.posilion, and then 90° in the opposite direction with no evi· 

TEMPERATURE RANGE 
- 55°C to + 85°C with full rated voltage applied. 

-r.- CIILN .. u, 
32' Cat.No. .... D L -1·1 D L -1-2 a L 

.001 .187 .53 1001 .187 .53 1001 .187 .53 

.0012 .187 .53 1201 .187 .53 1201 .187 .53 

.0015 .187 .53 1501 .187 .53 1501 .187 .53 

.0018 .187 .65 1801 .187 .65 1801 .187 .65 

.0022 .187 .65 2201 .187 .65 2201 .187 .65 

.0027 .187 .65 2701 .187 .65 2701 .187 .65 

.0033 .187 .65 3301 .187 .65 3301 .187 .65 

.0039 .187 .65 3901 .187 .65 3901 .187 .65 

.0047 .187 .6$' 4701 .187 .65 4701 .234 .65 

.0056 .187 .65 5601 .187 .65 5601 .250 .65 

.0068 .187 .65 6801 .187 .65 6801 .234 .78 

.0082 .187 .65 8201 .203 .65 8201 .250 .78 

.01 .203 .65 1002 .234 .65 1002 .265 .78 

.012 .218 .65 1202 .218 .78 1202 .296 .78 

.015 .234 .6$ 1502 .250 .78 1502 .328 .78 

.018 .234 .78 1802 .265 .78 1802 .359 .78 

.022 .250 .78 2202 .281 .78 2202 .343 .90 

.027 .265 .78 2702 .312 .78 2702 .375 .90 

.033 .296 .78 3302 .343 .78 3302 .406 .90 

.039 .328 .78 3902 .375 .78 3902 .453 .90 

.047 .343 78 4702 .359 .90 4702 437 1.03 

.056 .375 .78 5602 .390 .90 5602 .484 1.03 

.068 .375 .90 6802 .421 .90 6802 .484 1.18 

.082 .406 .90 8202 .421 1.03 8202 .531 1.18 

.1 .453 .90 1003 .468 1.03 1003 .578 1.18 

.12 .484 .90 1203 .515 1.03 1203 .625 1.18 

.15 .500 1.03 1503 .531 1.18 1503 .656 1.32 

.18 .531 1.03 1803 .578 I.l8 1803 .671 1.45 

.22 .546 i.IS 2203 .640 I.l8 2203 .671 1.70 

.27 .609 1.iS 2703 .656 1.32 2703 .734 1.70 

.33 .625 1.32 3303 .687 1.45 3303 .812 1.70 

.39 .671 1.32 3903 .750 1.45 3903 

.47 .703 1.45 4703 .734 1.70 4703 

STANDARD LEAa SIZES: #24 AWG TCW: up to and including .203" Dia. 
#22 AWG TCW: from .204" thru .312" Dia. 
#20 AWG TCW: .313" Dia.and over -. 

CIILN .. 
32' 

-1-4 

1001 
1201 
1501 
1801 
2201 

2701 
3301 
3901 
4701 
5601 

6801 
8201 
1002 
1202 
1502 

1802 
2202 
2702 
3302 
3902 

4702 
5602 
6802 
8202 
1003 

1203 
1503 
1803 
2203 
2703 

3303 

CAPACITY TOLERANCE: STANDARD •.. :!:5% / OTHER .•. from :!:20% to :!:1 % 
Other values as well as voltage ratings are available upon request. 

METALIZED POLYCARBONATE CAPACITORS 
SPECIFICATIONS TYPE 32MPC 
DIELECTRIC WITHSTANDING VOLTAGE RATINGS & DIMENSIONS 

~~~~~:lt~aJ~~at~~~ao~e ~r~~:dst~~~~uf~al~ ~1~~m~~o~~it,;,~~i~e:~s~annJ~ ~in~~~ IJOVOLTS ... VOLTS 2GO VOLTS 

maximum at 25°C. 

TEMPERATURE RANGE 
- 55°C to + 85°C with full rated voltage applied. To + 1250 C with 50% of 
rated voltage. 

INSULATION RESISTANCE 
At 25 0 C after 2 minutes of electrification at rated voltage or 500 VDC, Whichever 
is less, the minimum product of Insulation ReSistance and Capacitance shall be 
50,000 megohms·microfarads, but need not exceed 50,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed 0.3% when measured at 25°C and 1000 Hz, :!:20 Hz. See char· 
acteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be 
made at 25°C and 1000 Hz, :!:~O Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 850 C for 250 hours. One failure 
in twel"e shall be permitted. 

CAPACITANCE STABILITY !DRIfT) 
Less than 0.3% when measured in the following manner: three capacitance read. 
ings at 25°C, each made prior to and after temperature cycling from room to 
85°C, and room to .- 55°C. The mathematical difference between the two ex. 
tremes, divided by the intermediate value, and then multiplied by 100, yields 
the stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI·C·27,287, Para. 3.12 when tesled in accordance, with 
MiI·STD.·202C, Melhod 1038, Condition B. 

LEAD PULL AND BEND TEST 

~tr cat.No. cat.Na. 
32MPC 32MPC .... a L -K-GI D L -K·1 a L 

.012 - - - - - - .171 .40 

.015 - - - - - - .187 .40 

.018 - - - - - - .203 .40 

.022 - - - .156 .40 2202 .218 .40 

.027 - - - .171 .40 2702 .234 .40 

.033 - - - .171 .40 3302 .250 .40 

.039 - - - .187 .40 3902 .187 .53 

.047 - - - .203 .40 4702 .203 .53 

.056 - - - .218 .40 5602 .218 .53 

.068 - - - .234 .40 6802 .234 .53 

.0.82 .156 .40 8202 .187 .53 8202 .265 .53 
.1 .171 .40 1003 .203 .53 100.3 .234 .65 ' 
.12 .187 .40 1203 .218 .53 1203 .250 .65 
.15 .203 .40 1503 .234 .53 1503 281 .65 
.18 .218 .40 180.3 .250. .53 180.3 .296 .65 
.22 .171 .53 2203 .265 .53 2203 .328 .65 
.27 .187 .53 2703 .250 .65 2703 .312 .78 
.33 .203 .53 3303 .265 .65 3303 .343 .78 
.39 .203 .53 3903 .281 .65 3903 .359 .78 
.47 .218 .53 470.3 .312 .65 4703 .406 .78 
.56 .250 53 5603 .328 .65 5603 .390 .90. 
.68 .218 .65 6803 .328 .78 6803 .421 .90. 
.82 .234 .65 8203 .343 .78 8203 .468 .90 

1.0 .265 .65 100.4 .375 .78 1004 .515 .90 
1.25 .296 .65 1254 .421 .78 1254 .484 1.18 
LSD .312 .65 1504 .453 .78 1504 .531 1.18 
1.80 .328 .78 1804 .453 .90 1804 .578 1.18 
2.0 .343 .78 2004 .468 .90. 2004 .609 1.18 
3.0 .390 .78 3004 .484 1.18 3004 .656 1.45 
4.0. .437 .78 4004 .546 1.18 4004 .750 1.45 
5.0 .437 .90 5004 .531 1.45 5004 .734 1.78 
8.0 .468 1.18 8004 .593 1.78 8004 .859 2.06 

10.0 .515 1.18 1005 .656 1.78 100.5 .953 2.06 

" STANDARD LEAD SIZES. #24 AWG TCW. up to and ,"clud,"g .203 Dla. 
#22 AWG TCW: from .204" Ihru .312'" Oia. 
#20 AWG TCW, .313" Dia.and over 

Cat.No. 
32MPC 
-K·2 

120.2 
150.2 
1802 
2202 
270.2 
3302 
3902 
4702 
5602 
680.2 
8202 
1003 
1203 
1503 
1803 
2203 
270.3 
3303 
3903 
4703 
5603 
6803 
820.3 
1004 
1254 
1504 
1,804 
2004 
3004 
400.4 
5004 
8004 
1005 

Steady pull of 5 pounds applied axially to leads for one minute. Bend lest shall 
consist of one bend from the paint of egress, first 900 in one direction back to 
the original axial poSition, and Ihen 90 0 in the opposite direction with no evi. 
dence of breakage. CAPACITY To.LERANCE: STANDARD ... :!:lD% / OTHER ... from :!:20% to ::!:2% 

Olher values as well as voltage ratings are available upon request. 

EEM 1985 
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1500 CAPACITORS '1500 

~EEil:al 

METALIZED POLYPROPYLENE CAPACITORS 

SPECIFICATIONS 

DIELECTRIC WITHSTANQINGYOLTAGE 
200% of rated voltage applied through a minimum limiting resistance of 
100 Ohms/Volt. Duration of volta(le stress shall be 15 seconds minimum and 
1 minute maximum at 25°C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, 
l"hichever ,is less, the minimum product of ,Insulation Resistance and Capac· 
Itance shall be 100,000 megohms-microfarads, but need not exceed 100,000 

, megohms. ' 

DISSIPATION FACTOR 
Shall not exceed 0.1% when measured at 2SoC and 1000 Hz, ±20 Hz. See 
characteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be, measured within the tolerance limits specified. Measurements will 
be made at 25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
SHall withstand 140% of rated voltage at 105°C for 250 hours. One failure 
in twelve, shall be permitted. 

TEMPERATURE COEFFICIENT 
Capacitance shall change linearly over operating temperature range of 
-S5°C to +85°C at rate of '-290 .. ±75 parts per million/oC. 

CAPACITANCE STABILITY <DRlm 
Less than, .2% when measured in the following manner: three capacitance 
readings at 25°C, each'made prior to and after temperature cycling from 
room to lOsoC, and room to -550 C. The mathematical difference between 
the two extremes, divided' by the intermediate value, and then multiplied by 
100, yields the stability expressed in precent. 

HUMIDITY RESISTANCE 
Meets requirements of Mil-C-27287, Para. 3.12 when tested In accordance 
with Mil-STD.-202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test 
shall consist of one bend from the point of egress, first 90° In one direction, 
back to the original axial pOSition, and then 90° in the OPPOSite direction with 
no evldenc,e of breakage. , 

TEMPERATURE RANGE 
-55°,C to +1050 C with full rated voltage applied. 

DIELECTRIC ABSORPTION 
Shall not exceed .05 % when tested in accordance with MII-C-19978. 

TYPE 32MPL RATINGS AND DIMENSIONS 
100 VDe 2OO,VOC 4OOVOC 

C~ncilJ catN •• CitMo. ' Cal Mo. 
32MPL 32MPL 32MPL 

Mlds. D L -l·1 D L -K-2 D L -l-4 

.01 .171 .406 1002 .171 .406 1002 .187 .531 1002 

.012 .171 .406 1202 .171 .406 1202 .203 .531 1202 
'.015 .171 .406 1502 .187 .406 1502 .234 .531 1502 
.018 .171 .406 1802 .203 .406 1802 .250 .531 1802 
.022 ,.171 .406 2202 .171 .531 2202 .265 .531 2202 

.027 .171 .406 2702 .171 .531 2702 .296 .531· 2tO:! 

.033 .187 .406 3302 .187 .531 3302 .312 .531 3302 

.039 .20,3 .406 3902 .203 .531 3902 .343 .531 39Q2 

.047 .218 .406' 4702 .218 .531 4702 .281 .656 4702 

.056 .234 .406 5602 .234 .531 5602 .312 .65~ 5602 
" .068 .187 .531 6802 .250 .531 6802 .343 .656 6802 

.082 .187 .531 8202 .275 .531 8202 .375 .656 8202 

.1 .218 .531 1003 .250 .656 1003 .343 .781 1003 

.12 .234 .5n 1203 ;265 .656 1203 .375 ,.781 1203 

.15 .250 .531 1503 .296 .656' 1503 .421 .781 1503 

,18 .275 .53i 1803 .328 .656 1803 .453 .781 1803 
.22 .312 .531 2203 ,359 .656 2203 .437 .906 2203 
,27 .328 .531 2703 .359 .781 2703 .484 .906 2703 
.33 .281 .656 3303 .375 .. 781 3303 .546 .906 3303 
.39 .312 .656 3903 .406 .781 3903 .578 .906 3903 

.47 .343 .656 4703 .390 .906 4703 .531 1.187 4703 

.56 .375 .656 5603 .437 .906 5603 .578 1.187 5603 

.68 .375, .781 6803 .484 .906 6803 .625 1.187 6803 

.82 .390 .781 8203 .515 .906 8203 .687 1.187 8203 
1.0 .421 .781 1004 .484 1.187 1004 .671 1.437 1004 

1.25 .421 .906 1254 .531 1.187 1254 .150 1.437 1254 
1.50 .453 .906 1504 .578 1.187 1504 .812 1.437 1504 
1.80 .500 .906 1804 .640 1.187 1804 .796 1.687 1804 
2.00 .515 .906 2004 .671 1.187 2004 .843 1.687 2004 
:i.oo .531 1.187 3004 .718 1.437 3004 1.03 1.687 3004 

~ 

4.00 .609 1.187 4004 .828 1.437 4004 - - -
5.00 .671 1.187 5004 .828 1.687 5004 - - -
8.00 .750 1.437 8004 .937 2.062 8004 - - -

10.00 .843 1.437 1005 .03 2.062 1005 - -, -
12.00 . . 828 1.687 1205 - - - - - -
15.00 .921 1.687 1505 - - - - - -

STANDARD LEAD SIZES: :~~ :~g~ ~fo~o .~g~/)nt~~ud~~'2~0~i~.Dla. 
#20 AWG, .313" Dia. and over 

STANDARD LEAD MATERIAL: SOLID TINNED COPPER WIRE. 

CAPACITY STANDARD: STANDARD ••. ±5%IOTHER .•• FROM ±20% TO ±1%. 

OTHER VALUES AS WELL AS, VOLTAGE RATINGS ARE AVAILABLE UPON REQUEST. 

LIMITED WARRANTY 
Seller warrants the products sold shall conform to specifications and be 

free from, defects in material and workmanship furnished by Seller, which 
develop under normal and intended use. The sole liability of SelJer, whether 
based upon breach of warranty or contract or negligence, shall be limited to 
repair or replacement, at Seller's election, of all such defective or nonconforming 
products, upon return. f .o.b. to Seller's factory. provided Buyer has given Seller 
r.otice in writing of such defect or nonconformity within ninety days after de
livery by Seller of such items to Buyer. 

J K nECTRONICS, INC dlbf~ 

Seller assumes no liability for 1) incidental, collateral or consequential 
damages; ,2) applications In combination with any electrical or electronic com
ponents other than as intended by Seller; 3) damages of any kind incurred by 
Buyer from modifications made to the products without written consent of SelJer. 
, The, foregOing constitutes the sole and exclusive remedy of Buyer and the 

exclusive lianilityof Seller and IS IN LIEU OF ANY AND ALL OTHER WARRANTIES, 
E,XPRESSED OR IMPLIED, AS TO MERCHANTABILITY,. FITNESS FOR A PARTICULAR 
PURPOSE, DESCRIPTION, QUALITY OR PRODUCTIVENESS. 

'W £I!!!!"a I ELE~TRICAL 
8 ~~ COMPANY 
201 MUNSON STREET • GREENFIELD • MASSACHUSeITS • 01301 

Telephone: 41.3-774-4358 

A·1202 For manufacturers' sales offic;es, see yellow pages EEM1985 



1500 CAPACITORS 1500 

POLYPROPYLENE CAPACITORS 
I ~E51:1:I1 

SPECIFICATIONS TYPE 32PL 
RATINGS & DIMENSIONS 

DIELECTRIC WITHSTANDING VOLTAGE _ VOLTS 
200% 01 rated voltage applied through a minimum limiting resistance of 100 
OhmsIVolt. Duration 01 voltage stress shall be 15 seconds minimum and 1 minute 
maximum at 25°C. 

c. __ 181 VOLTS 
CIt •• o. 

2.80 VOLTS 
CIt. .... CIt. ••• 

INSULATION RESISTANCE 
At 25°C after 2 minutes 0,1 electrification at rated voltage or 500 VDC. whichever 
is less. the minimum product of Insulation Resistance and CapaCitance shall be 
250.000 megohms·mlcrofarads, but need not exceed 250,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed .05% when measured at 25°C and 1000 Hz. ±20 Hz. See char· 
acteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be 
made at 25°C and 1000 Hz. ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 105°C for 250 hours. One failure in 
tweive shall be permitted. 

TEMPERATURE COEFFICIENT 
CapaCitance shall change linearly over operating temperature range of -55°C 
to +850 C at rate of -290. ±75 parts per milllon/oC. 

CAPACITANCE STABILITY IDRlm 
Less than .2% when measured in the following manner: three capacitance read
ings at 25°C. ,each made prior to and after temperature cycling from room to 
105°C. and room to -55°C. The mathematical difference between the two ex· 
tremes. divided by the intermediate value. and then multiplied by 100. yields the 
stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI·C·27287. Para 3.12 when tested in accordance with 
Mi I·STD.·202C. Method 103 B. Condition B. 

LEAD PULL AND BEND TEST 
Steady pull 01 5 pounds :pplied axially to leads for one minute. Bend test shall 
consist of one bend from the pOint of egress. first 90° in one direction. back to 
the original axial position. and then 90° in the oppOsite direction with no evi· 
dence of breakage. 

TEMPERATURE RANGE 
-55°C to + 105°C with full rated voltage applied. 

In 32PL 
MftIs. D L "·1 

a2PL 
D L -H D L 

.0010 .187 .406 1001 .187 .406 1001 .187 .406 

.0015 .187 .406 1501 .187 .406 1501 .203 .406 

.0022 .187 .406 2201 .187' .406 2201 .234 .406 

.0033 .187 .406 3301 .187 .406 3301 .187 .531 

.0039 .187 .406 3901 .203 .406 3901 .187 .531 

.0047 .187 .406 4701 .187 .531 4701 .203 .531 

.0056 .187 .406 5601 .187 .531 5601 .218 .531 

.0068 .187 .406 6801 .187 .531 6801 .234 .531 

.0082 .187 .406 8201 .187 .531 8201 .203 .656 

.0100 .203 .406 1002 .203 .531 1002 .218 .656 

.015 .219 .531 1502 .203 .656 1502 .265 .656 

.022 .250 .531 2202 .234 .656 2202 .312 .656 

.027 .265 .531 2702 .265 .656 2702 .328 .656 

.033 .234 .656 3302 .281 .656 3302 .328 .781 

.039 .250 .656 3902 .312 .656 3902 .359 .781 

.047 .281 .656 4702 .296 .781 4702 .390 .781 

.056 .281 .656 5602 .312 .781 5602 .421 .781 

.068 .296 .656 6802 .343 .781 6802 .406 .906 

.082 .312 .781 8202 .375 .781 8202 .437 .906 

.10 .344 .781 1003 .375 .906 1003 .484 .906 

.12 .375 .781 1203 .406 .906 1203 .453 1.156 

.15 .375 .906 1503 .453 .906 1503 .500 1.156 

.18 .406 .906 1803 .484 .906 1803 .546 1.156 

.22 .437 .906 2203 .484 1.031 2203 .687 1.156 

.27 .437 1.031 2703 .531 1.031 2703 .578 1.406 

.33 .500 1.031 3303 .593 1.031 3303 .640 1.406 

.39 .531 1.031 3903 .593 1.156 3903 .687 1.406 

.47 .531 1.156 4703 .656 1.156 4703 .750 1.406 

.56 .578 1.156 5603 .625 1.406 5603 .825 1.406 

.68 .625 1.156 6803 .687 1.406 6803 .825 1.656 

.82 .625 1.406 8203 .687 1.656 8203 .906 1.656 
1.0 .687 1.406 1004 .734 1.656 1004 1.000 1.656 

STANDARD LEAD SIZES: #24 AWG TCW: up to and ,ncludlng .203" D,a. 
#22 AWe TCW: from .204" thru .312" Dia. 
#20 AWG TCW: .313" Dia.and over 

a2'L 
-J1.4 
1001 
1501 
2201 
3301 
3901 

4701 
5601 
6801 
8201 
1002 

1502 
2202 
2702 
3302 
3902 

4702 
5602 
6802 
8202 
1003 

1203 
1503 
1803 
2203 
2703 

3303 
3903 
4703 
5603 
6803 

8203 
1004 

CAPACITY TOLERANCE: STANDARD ..• ±10% / OTHER •.. from 20% to ±1 % 
Other values as well as voltage ratings are available upcn request. ' 

FEATURES 
32P 
Wrap and fill construction 

Excellent long-term stability 

Superior "Q" for tuned circuits 

High insulation resistance 

Linear temperature coefficient 

Quality control procedures per MiI·Q-9858 

Extended foil deSign 

32MPC 
Wrap and fill construction 

Micro·miniature - lightweight 

Low dissipation factor 

Zero TC ±50 ppm/oC from +25°C to +550 C 

Extended foil deSign 

Excellent stability 

Quality control procedures per Mil·Q·9858 

32PL & 32MPL 
Wrap and fill construction 

Excellent long·term stability 

Superior "Q" for tuned circuits 

High insulation resistance 

Linear temperature coefficient (- 55°C to + 85°C) 

Quality control procedures per MiI-Q·9858 

Extended foil design 

APPLICATIONS EXPlANATION OF CATALOG NUM8ER 
32 , 1002 1·1 32P, 32PL & 32MPL 

Computers 

Data Processing Equipment 

Aircraft and Missile Systems 

Indust,lal Instrumentation 

Navigation and Distance Measuring Equipment 

Communications Equipment 

Timing and Retrace Circuits 

Integrating Networks 

High "Q" Low Loss Filters 

Peripheral Equipment 

EEM 1985 

32MPC 
Data Processing Equipment 

Aircraft and Missile Systems 

Industrial Instrumentation 

NaVigation and Distance Measuring Equipment 

Communications EqUi~nt 

Tachomelers 
I 

Filters 

Peripheral Equipment 

J I( I;;:lECTRONICS, INC dlb!. 

32 Round, Wrap ,and Fill, with eJlOlC¥ seaIt. 

P Polystyrene- Foil, AXIal Leads* 

1082' Iii Picofarad! - first three diCit. are sl8nlfl. 
cant. Last digit SIIecifits number of zeros. 
1.1., 1002 .. 10,000 pfjt. or 0.01 mfd. 

k 

, 
* 

Capacity Tillerlluce. 
K ... ::1:10% H .. ±3'% 
M ... :±:28% J .... :t5% 

DC Volta8e Ratll1&l 
05" 50 VDC 2" 200 VDC 
1 .. 100 VDC 4 .. 400 VDC 

F = :ti% 
Q "±2% 

6" 600YoC 
etc. 

,For Radial leadS, add leiter ''R'' at end of 
part number. , 

)NES .... ' ELECTRICAL 
8 ' ~w COMPANY 
201 MUNSON STREET • GREENFIELD • MASSACHUSETIS • 01301 

Telephone: 413-774-4358 

For manufacturers' sales offices, see yellow pages A·1203 



1800 COILS, CHOKES, & INDUCTORS 1600 

~~ .. ~~ 
Orange Street, Darlington. S.C. 29532 

A SIGN FOR OUR TIMES 
THIS BANNER IS PROMINENTLY 
DISPLAYED OVER OUR EMPLOYEE 
ENTRANCE ... AS A DAILY 
REMINDER OF OUR ... 

• • • QUALITY 
ATTITUDE 

· . . WE STRIVE TO ... 

MERET. 
{MEET EVERY REQUIREMENT 

· . . ESPECIALLY ... 

YOUR COMPONENT 

REQUIREME T 
Inductors 
page A.1244·1263 
Capacitors 
page A.1142·1155 
Delay L1nes-
page A.15S04554 
Resistors 
page A.1911. 

MERET is a Nytronics Components Group, Inc. Service Mark 
for our quality improvement process, aimed at supplying com
pc;>nents which Meet Every, !3equirement, Every lime. 

Meet Every Requirement, Every lime 



fiTiTiTI selection 
. L.aJlJlJ guide 

COILS & CHOKES 

Automatic Coil A·1207-
A·1209* 

Bell Industries A·1210-
A·1217* 

Caddell-Burns A·1218- A·1218-
A·1229* A·1229* 

Dale A·1231-
Electronics A·1237* 

Penn-Tran 

A·1282* A.1281* 
A·1284- A·1283* 
A·1295* 

WilcoCorp. 

* Mil. Spec. 

EEM 1985 

coils, chokes, inductors-18DD 

A·1207-
A·1209* 

A·1218-
A·1229* 

A·1214 
A·1216 
A·1217 

A·1231-
A·1237* 

A·1267-
A·1271* 

A·1277 

A·1207-
A·1209* 

A·1213* 

A·1218-
A·1229* 

A·1231-
A·1237* 

A·1274 

A·1296 

A·1213* 
A·1214 

A·1218-
A·1229* 

A·121O-
A·1215* 

A·1218-
A·1229* 

A·1231-
A·1237* 

A·1296 
A·1297 

For manufacturers' sales offices, see yellow pages 

A·1210· 
A·1217 

A·1218-
A·1229* 

A·1231-
A·1237* 

A·1275 
A·1276 

A·1277 

A·1284* 
A·1285* 
A·1288-
A·1295 

A·1232 Bobbins 

A·1296 Coil Kits 

Ao1205 

i~ , 
r 



· I . . I 

TECHNICAL 
INFORMATION 
WH'ERETO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-1l66, a-1012, C-1028, 0-1016 
ASCII Code' ............................................................ : 0-1087 
Batteries, Product Selection Guide .......................................... 0-1413 
Batteries & Fuel Cells, Characteristics ........................................ 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-lOO3 
Capacitors, Basic Formulas ....... :........................................ A-1093 
CapaC!tors, Miniglossary . : ..... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1066 
CapaCItors, Product Selection GUIde. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1003 
Circuit Boards (Printed) Product Selection Guide .............................. C-1099 
Coils, Chokes, Inductors, Product Selection Guide ............................. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ... .. . . . . . . . . . .. C-1863 
Connectors, Miniglossary ............................. , . . . . . . . . . . . . . . . . . . .. C-1l29 
Connectors, Terminals, & Sockets, Product Selection Guide . . . . . . . . . . . . . . . . . . . .. C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude . . . . . . .. A-1309 
Delay Unes, Product Selection Guide ........................................ A-1459 
Discrete Semiconductors, Product Selection Guide ............................. A-2067 
Displays,Readouts, Lamps, & Ughts, Product Selection Guide .................. 8-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ .: . . . . . . . . . . . . . .. C-1086 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, product Selection Guide ............................................ A·1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide ............................ 0-1329 
Instruments, Test & MeaSUring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide . . . . .. . . . . . . . . . . . . . . .. . . . . . .. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Qualified Products Usts ................................ " . . . . . . . . . .. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ ' 8-1129 
Opto Semiconductors, Miniglossary ......................................... 8-1214 
Oscilloscopes, Product SelectibnGuide ; .. ;.................................. 0-1385 
Panel Hardware, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ....... , .............. ; . . . . . . . . . . . . . . . . . . . . . . .. 0-1462 
Power Supplies, AC, Product Selection Guide ................................. 0-1877· 
Power Supplies, DC, Product Selection Guide ................................. 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contad Forms ...................................................... 8-1317 
Relays, Electromechanical, Miniglossary ...................................... 8-1308 
Relays, Product Selection Guide ............................................. 8-1261 
Resistor Color Codes ..................................................... A-1828 
ReSistors, Product Selection Guide ........................................... A-1785 
Servo Components, Miniglossary ........ ; ....................... ;.......... 0-1985 
Solenoids, Product Selection Guide ......................................... 8-1463 
Switches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide ............................... 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
Thyristors/High Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide ...................................... A-2099 
Wire & Cable, Product Selection Guide ............................... '. . . . . .. C-1743 
Wire Gauges-Diameter, Area, Copper Weight .................. ',' ............ C-l844 



1800 COILS, CHOKES, & INDUCTORS 1800 

.Automatic A 
Coil Corp. ,~. 

ASK FOR OUR FREE LITERATURE: 
o COMMERCIAL & MILITARY COILS o DELAY LINES .. 
o ASSEMBLY SERVICES 

(Electrical/Mechanical) 
o CONTRACT LABOR SI;RVICES 

. FOR ADDITIONAL INFORMATION 
ON YOUR CUSTOM REQUIREMENTS 

CALL 
Office: 

Dept E 455 East 10th Avenue, Hialeah, Florida 33010 
Telephone: (305) 883-5311, TWX: 810-848-8097 

FAX: (305) 885-2449 

DESIGNERS & 
MANUFACTURERS 
OF INDUCTIVE 
AND ELECTRO
MAGNETIC 
DEVICES 

SOLUTIONS 
TO YOUR 
SYSTEM 
DESIGN 
NEEDS! 

With its reputation for quality and service for over 30 
years the Automatic Coil Corporation has firmly es
tablished itself as a leading manufacturer of custom 
designed inductive components. We offer a com
plete line,of IF-RF coils, transformers, toroids, bal
uns, bobbins, delay lines, and related windings for 
commercial and military applications . 

Automatic Ceil Carp. A 
SUBSIDIARY OFDESIGNATRONICS, INC, ,~ 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1207 



1800COILS, CHOKES, & INDUCTORS 1800 

AN/PRC-77 COILS ______ --..... 

A 

Automatic Coil is recognized as the world's. leading manu
facturer of coils and transformers for U.S. Military Radios 
incl!Jding the ANIP,RC77 Manpack. The ANIPRC77 radio set 
is a tactical man pack FM transceiver. It is capable of 

Module Number Signal Corps Coli Part Numbers Used 

A11A SMD447522 (2) 
A12A SMD447523 (2), SMD447524 (2) 
A17A SMD447521 
A18A SMD447525, SMD447526 (2), SMD447527 
A21A SMD447518, SMD447519, SMD447520 

A28 SMD447801, SMD447802, SMD447803, SMD447804 
A31 SMD448919, SMD448921, SMD448923, SMD448925, 

SMD448927 (2), SMD449053 
A32 SMD448942, SMD448944 
A33 SMD448931 , SMD448933, SMD449009 

AN/PRC-77 
Signal Corps Automatic Coil Module 
Part Number Part Number Used In Style 

SMD447518 CB2COl A21A A 
SMD447519 CB2C02 A21A A-
SMD447520 CB1COl A21A A 
SMD447521 CB2C03 'A17A A 
SMD447522 CB2C04 Al1A A 

SMD447523 CB2C05 A12A A 
SMD447524 CB1C02 A12A A 
SMD447525 CB2C06 A18A A 
SMD447526 CB1C03 A18A A 
SMD447527 CB2C07 .A18A A 

SMD447528 CB2C08 A45A A 
SMD447530 CB2B03 A39A A (w/o cup & shield) 
SMD447531 CB2Cl0 A40A A 
SMD447532 CB2Cll A40A A 
SMD447533 CB1NOl M3 B 

SMD447534 CB2NOl M3 B 
SMD447535 CB2N02 A43. B 
SMD447536 CB2N03 A43 B 
SMD447538 CB2N05 MOA B 
SMI?447636 CB2C14 A35A A 

SMD447801 CB1N02 A28 B 
SMD447802 CB1GOl A28 0 
SMD447803 CB1G02 A28 0 
SMD447804 CB1G03 A28 0 
SMD447805 CB2MOl A39A E 

operating in a wideband mode from 30 to 76 MHz. The 
AN/PRC77 is compatible with FM radio sets operating in 
the same frequency range. 

Module Number Signal Corps Coil Part Numbers U.ed 

A34 SMD448932, SMD448933, SMD449009 
A35A SMD448607, SMD447.636 
A3S SMD449007, S!v'ID449011, SMD449013, SMD449057 
A37 SMD449043, SMD449041 
A38 SMD449033 (2), SMD449035, SMD449037 

A39A SMD447805, SMD447530 
A40A SMD447531 , SMD447532, SMD447538 
A43 SMD447533, SMD447534, SMD447535, SMD447536 
A44A SMD621281, SMC621282,SMD621285 -
A45A SMD447528, SMD911079 

AN/PRC-77 
Signal Corps Automatic Coli Module .-

Pari Number Part Number Used In Slyle 

SMD44a607 CB2B02 A35A A (w/o cup &. shield) 
SMD448919 CB2C17 A31 A 
SMD448921 CB2C18 A31 A 
SMD448923 CB2C19 A31 A 
SMD448925 CB2C20 A31 A 

SMD448927 CB2C21 A31 A 
SMD448931 CB2N08 A33 &A34 B 
SMD448933 CB2N09 A33 &A34 B 
SMD448942 CB2Nl0 A32 B 
SMD448944 CB2Nl1 A32 B 

SMD449007 CB2N12 A36 B 
SMD449009 CB2DOl A33 & A34 C 
SMD449011 CB2N13 A36 B 
SMD449013 CB2Nt4 A36 B 
SMD449033 CB2D02 A38 Not shown 

SMD449035 CB2N15 A38 B 
SMD449037 CB2N16 A38 B 
SMD449041 CB2DD3 A37 C 
SMD449043 CB2D04 A37 C 
SMD449053 CB1C05 A31 A 

SMD449057 CB2N17 A36 a 
SMD621281 CB2N18 A44A B 
SMC621282 CB3A01 A44A ' Encapsulated network 
SMD621285 CB2N19 A44A B 
SMD911079 CB2C24 M5A A 

, 
Complele lechnlcal specifIcations shown in catalog AC-36, available free upon requesl. 

Automatic Coil Carp. A. 
SUBSIDIARY OF DESIGNATRONICS, INC, ~ 

Dept. E 455 East 10th Avenue, Hialeah, Florida 33010 
Telephone: (305) 883-5311, TWX: 810-848-8097, FAX: (305) 885-2449 

A·1208 For manufacturers' sales offices, see yellow pages EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

AN/VRC-12 COILS _______ ___ 

The VRC-12 is a combat-proven vehicle radio. 
Automatic Coil is currently fulfilling long term con
tracts for the full complement of VRC-12 coils and 
transformers for U.S. and free world manufact
urers. 

RFXFMR 
A 

Ceramic 
B 

'Toroid 
D 

Module Number Signal Corps Coil Part Numbers Used 
All00 SMC416321-1 (2), SMC416327-1 
A1200 SMC416321-1 (2), SMC4l6327-1 
A1300 SMC4l632l-l (2), SMC4l6327-l 
A1400 SMC4l6328, SMC416329 

Toroid 
E 

A1500 SMC41632l-l, SMC4l63l0, SMC4l6387, SMC4l6385 
A1600 SMC4l6323, SMC4l6326 
Y2l00 SMC4l3577, SMD4l4452, SMD4l4454 
Y2200 SMC4l3577, SMD4l446l 
A3l00. SMC4l3577, SMC4l3582 
A3200 SMC4l3604, SMC4l3608, SMC4l4l42 
A3300 SMD4l3623, SMD4l3625, SMD4l3627 
A3400. SMD4l3645, SMD413647 
A3500 SMC4l3577, SMD413663, SMD4l3665, SMD4l3667 
A3600 SMC4l3577, SMD41368l, SMD4l3690, 

SMD4l3692, SMD4l3694 

Signal Corps Aulomatic Coil VRC-12 
Part Numbar Part Number Modula Used In Slyle 
SMC4l3577 CF1AOl Y2100, Y2200, A3100, A3500, C 

A3600, A3700, A8200 
SMC4l3582 CF2COI A3l00 A 
SMC413604 CF2AOI A3200 C 
SMC4l3608 CF2A02 A3200 C 
SMD4l3623 CF2C02 A3300 A 
SMD4l3625 CF2CD3 A3300 A 
SMD4l3627 CF2CD4 A3300 A 
SMD4l3645 CF2CD5 A340D A 
SMD4l3647 CF2C06 A34DO A 
SMD4l3663 CF2C07 A3500 A 
SMD413665 CF2C08 A3500 A 
SMD4l3667 CF2CD9 A3500 A 
SMD4l368l' .CF2EOI A3600 0 
SMD4l3690 CF2Cl0 A3600 A 
SMD4l3692 CF2Cll A360D A 
SMD413694' CF2E02 A3600 0 
SMD4l37l2 CF2C12 A3700 A 
SMD4l37l4 CF2C13 A3700 A 
SMD4l3735 CF2C14 A4l00, A4200 A 
SM0413740 CF2C15 A4100, A4200 A 
SMD413742 CF2C16 A4100 A 
SMD4l3768 CF2C17 A4200 A 
SMD413770 CF2C18 A4200 A 
SMC4l3779 CF2MOl A4200 (2) B 
5MB4l3782 CF1A02 A4200 C 
SMC4l409l CF2C19 A6l00 (2) C 
SMC4l4093 CF1M12 A6l00 F 
SMC4l4096 CF1M13 A6l00 F 
SMC4l4l42 CF1A03 A3200 C 
SMC414189* CF2E03 A8l01 D 
SMC4l4l94 CF1MOl Silicone Version B 
SMD414208 CF2C20 A8300 A 
SMD414210 CF2C21 A8300 A 
SMD4l4212 CF2C22 AB300 A 
SMC414228 CF2A03 A8200 C 
SMD4l423l CF2C23 A8200 A 

Toroid 
H 

Can 
I 

Module Number 
A3700 
A4l00 
A4200 

A6l00 
A6300 
A6400 

A6500 
A8100 
A8200 

A8300 
A840.0 

Signal Corps 
Part Number 
SMD4l4233 
SMD4l4235 
SMC4l4266 
SMD4l4452 
SMD4l4454 
SMD4l4461 
SMC4l4805 
SMC4l63l0 
SMC4l6321-1 

SMC4l632l-2 
SMC4l6323 
SMC4l6326 
SMC416327-1 
SMC4l6327-2 
SMC4l6327-3 
SMC4l6327-4 
SMC4l6328 
SMC4l6329 
SMC416332 
SMC4l6352-1 
SMC416352-2 
SMC416385 
SMC416387 
SMC4l6400 
SMC619625 
SMC619630 
SMC619632 
SMC6l9638 
SMD921099 
SMD921100 
SMD921128 
SMD921136 
SMD92ll88 
SMD921203 
SMD921455 

Complete lechnical specifications shown In catalog AC-36, available Irea upon requast • 
• Moldad construction shown. Metal can version available. 

Coil 
K 

.. Dogbane , M 

Filter 
N 

Filter 
R 

Filter 
o 

Filter 
p 

Signal Corps Coil Part Numbers Usad 
SMC413577, SMD413712, SMD413714 
SMD4l3735,SMD4l3740, SMD4l3742 
SMD413735, SMD4l3740, SMD4l3768, 
SMD4l3770, SMC413779 (2), 5MB4l3782 
SMC414091 (2), SMC4l4093, SMC4l4096 
SMC4l6332, SMC4l6321-2, SMC4l6352-l, SMC4Hi327-2 
SMC4l6332, SMC4l632l-2, SMC4l6352-2, 
SMC4l6327-3, SMC4l6400 
SMC6l9625, SMC6l9630, SMC6l9632, SMC6l9638 
SMC4l4l89 
SMC413577, SMC4l4805, SMC4l4228, 
SMD4l423l, SMD4l4233, SMD4l4235 
SMD4l4208, SMD4l42l0, SMD4l42l2 
SMC4l4266 

Automalic Coli VRC-12 
Part Number Module Used tn Style 

CF2C24 A8200 A 
CF2C25 A8200 A 
CF2E04 A8400 G 
CF2C26 Y2l00 A 
CF1COl Y2l00 A 
CF2C27 Y2200 A 
CF1A04 A8200 C 
CF1M02 A1500 B 
CF1M03 All00 \2), A1200 (2) B 

A1300 2), A1500 
CF1M04 A6300, A6400 B 
CF1EOl A1600 H 
CF2E05 A1600 E 
CF1M05 Al100, A1200, A1300 B 
CF1M06 A6300 B 

CF1M07 A640D B 
CF1M08 Silicone Version B 
CF2M03 A1400 B 
CF2M02 A1400 B 
CF1M09 A6300, A6400 B 
CF1Ml0 A6300 B 
CF1Mll A6400 B 
CF2DOl A1500 J 
CF2A04 A1500 C 
CF2A05 A6400 C 
CF2D03 A6500 J 
CF2D04 A65DO J 
CF2D05 A6500 J 
CF2D06 A6500 J 
CF2D02 Silicone Version L 
CF2A06 Silicone Version C 

CF2034 Silicone Version I 
CF2GOI Silicone Version K 
CF2NOl Silicone Version M 
CF2C29 Silicone Version A 
CF2C33 Silicone Version A 

A - .... _-tic· Ceil Co . A Dept. E 455 East 10th Avenue, Hialeah, Florida 33010 
w ........ IC:II rp. Telephone: (305) 883-5311, TWX: 810-848-8097, FAX: (305) 885-2449 

SUBSIDIARY OF DESIGNATRONICS, INC. . 

EEM 1985 For manufacturers' sales offices, see yellow pages A*1209 



1800 COILS, CHOKES, & INDUCTORS 1800 

J. W. MILLER DIVISION, BELLINDilsTRiES' i DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 I (213)-537·5200 

.J.W.MILLER 
Since .1924 

• RF Coils 
• Inductors 

• Molded Chokes 
• From Stock (or) 

Your Specs 

J. W. Miller Division 
19070. REYES AVE .• BOX 5825 
RANCHO OOMIN~UEZ, 

e 

~f 

Radial 
Leads 

~ ~ Side leads 
c available 

* on request. 

ENCAPSULATED SUBMINIATURE 
AND MINIATURE TOROIDAL INDUCTORS 
Features 
• Applications:. printed circuits and modules . 
• Environmental: designed to meet MIL-C-1530S, Grade I, 

Class B (-SSOC to, +12S0C) 
• Moisture and shock resistant, immersion proof 
• Powdered iron toroidal core, low external magnetic field 

.• Identification: part number and inductance value printed in 
contrasting color ' 

General Specifications (All Series) 
Maximum operating temperature: 125°C 
Rated temperature rise (at 90·C):<3SoC 
Dielectric withstanding voltage: 700 v rms 
Terminal pull: S pounds 

til BELL INDUSTRIES 

CALIFORNIA 90224 Closer inductance tolerances 
...;.;.;.;;;;.;----..;..;;.~.;....----... * available on request. 

. Alti.tude rating: 70,000 feet 
Overload current: 1.4 times the rated current 

T1 SERIES 

ACParent Max. DC Rated DC 
Part nduc., Resist., Current 

Number uK Ohms rnA 
1000.66 0..0.1 0..0.2 30.00 
100.0.67 0..0.12 0..0.2 30.00 
10.0.0.68 0.0.15 0..0.2 30.00 
1000.69 0..0.18 0..0.2 30.00 
10.0.0.70. 0.,022 0..0.2 30.00 
100071 0..0.27 0..0.2 30.00 
1000.72 0..0.33 .0..0.2 30.00 
100073 0..0.39 0..0.2 3000 
10.0.0.74 0..047 0..0.2 3000 
100075 0..0.56 0..0.2 30.00 
10.0076 0..0.68 0..0.3 250.0. 
100.0.77 0..0.82 0..0.4 2200 
1000.78 0..10. 0..0.4 2200 
1000.79 0..12 .0..0.5 2000 
10.0080. 0..15· 0..0.6 180.0. 
1000.81 0..18 0..0.7 1600 
1000.82 0..22 0.0.8 1500 
10.0083 0..27 0..10. 140.0. 
1000.84 D.sa 0..12 1300 
1000.85 0..39 0..15 1150. 
1000.86 0..47 0..20. 10.00 
100087 0..56 0..25 900. 
10.0088 0..68 0..30. 800 
10.0.0.89 0..82 0..35 750 
1000.90 1.0. 0..40. 70.0. 

8 I b I c I d I e I .2 .2 .1 .1 1.0 #24 

Inductance Tolerances: 0..0.1 to 0..0.82 uH, 
±2D%; 0..10 to 1.0. uH, ±lD%. 

T4 SERIES 
Ar.parent 

Part ndue., 
Number uH 

10.0.142 10.0. 
10.0.143 120. 
100144 ISO. 
10.0.145 .180. 
100.146 220 
100147 270. 
100148 330. 
100149 390 
10.0.150. 470. 
10.0.151 ' 561) 
10.0.152 680. 
10.0.153 820 
10.0.154 10.00 
100155 1200. 
·100156 150.0. 
10.0.157 1800. 
100158 2200 
10.0.159 270.0. 
100160 330.0. 
100161 3900. 
10.0.162 470.0. 
100163 5600 

199t~~ ~~g 

Mex. DI 
Resist., 
Ohms 

6 
7 
8 

10. 
12 
14 
1.7' 
20. 
24 
28 
33 
39 
45 
31 
37 
44 
52 
61 
71 
82 
93 

10.5 

lag 

Rated DC 
Current 
, rnA 

280. 
260 
240 
220 
200. 
180. 
160 
ISO. 
140 
130. 
120. 
110. 
100 
120 
lID 
10.0. 
90 
85 
80. 
75 
70 
65 
60. 
55 

Series 

S 
M 
L 

T2 SERIES T3 SERIES 
Ar.Parent Max. DC Rated DC Ar.Parent Max. DC Rated DC 

Pert ndue., Resist., Current Part ndue., Resist., Current 
Number uH Ohms mA Number uH Ohms mA 

10.0.0.92 0..10. 0..0.4 2200 10.0.117 10 1.1 550. 
1000.93 0..12 0..05 20.0.0. 100118 I~ 1.3 50.0 
10.0.0.94 0..15 0..0.6 180.0. 10.0.119 1.5 450. 
100095 0..18 0..0.7 1600 10.0.120. 18 1.9 410. 
10.0.0.96 0..22 0..0.8 1500. 10.0.121 ·22 2.3 380. 
1000.97 0..27 0..10 1400. 10.0.122 27 ,2.7 350. 
10.0.0.98 0..33 0..11 130.0. 10.0.123 33 3.3 320. 
10.0.0.99 0..39 0..14 120.0. 10.0.124 39 3.9 290 
10.010.0. 0.47 0.17 110.0. 10.0.125 47 4.7 260. 
10.0.10.1 0..56 0..22 1000 10.0.126 56 5.6 240. 
10.0.10.2 0..68 0.27 900. 10.0127 68 6.8 220. 
10.0.10.3 0..82 0..30. 80.0. 10.0.128 82 8.1 20.0. 
10.0.10.4 1.0. 0..35 750. 100129 10.0. 9.7 180. 
10.0.10.5 1.2 0.40 70.0 10.0.130. 120. 12 160. 
10010.6 1.5 0..50. 630 10.0.131 ISO. 14 ISO.. 
10.0.10.7 1.8 0.70 530 100132 180. 17 140 
10.0.10.8 2.2 0.90 470. 100.133 220 20. 130 
10010.9 2.7 1.1 420. 10.0.134 270. 24 120 
10.0.110 3.3 1.3 - 390 10.0.135 330. 19 130. 
100111 3.9 1.5 360. 10.0.136 390 22 120. 

10.0.112 4.7 1.8 330. 100.137 470. 27 110. 
10.0.113 5.6 2.0. 310. 100138 560. 32 10.0. 
10.0.114 6.8 2.2 300 10.0.139 680. 19 130 
100115 8.2 2.4 290 10.0.140. 820. 23 120. 
10.0.116 10. 2.6 280. 10.0141' 10.0.0. 27 110. 

8 I b I c I d I e 8 b I c I d 

I 
e f 

.2 .2 .1 .1 1:0. #24 .27 .27 .2 .15 1.0. #22 
Inductance Tolerances: 0.10 to 0..82 uH, Inductance Tolerance: ±5%. 
±lD%; 1.0. to 10. uH, ±5%. 

S, M, L MOLDED R.F. CHOKES 
Physical and EnVironmental Ch!lracteristics 

Lengths Diameter Lead Size Lead Length Operating temperature -55° to +1250 C 
.44 max. .188 max. #22 AWG 1.3 min. terminal strength-meets five pound pull 

.60 max. .25 max. #21 AWG 1.3 m~n. 1~~ts~~re:~~~t1;;g~irements Of 

.90 max. .31 max. #21 AWG 1.3 min. MIL-C-153D5, Grade I, Class B 
Inductance Tolerance: 0..1 to 22 uH, ±lD% on Q-meter 127 uH to 10.,0.0.0, ±5% 1 kHz bridge 

. M 

A·1210 For manufacturers' sales offices, see yellow pages EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

J. W. MILLER DIVISION, BELL INDUSTRIES /DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 / (213) 537·5200 

------~111·4------~ 
--------~IIIID.---------

MOLDED SHIELDED MINIATURE 
R F CHOKES 

Induct. 
Micro· 

Part MS henries 
Number Type :!:ID% 

9250·101 75087-1 0.10 
9250-121 75087·2 .12 
9250·151 75087·3 .15 
9250·181 75087·4 .18 
9250·221 75087·5 _22 

9250-271 75087·6 .27 
9250-331 75087-7 _33 
9250·391 75087·8 _39 
9250·471 75087·9 .47 
9250-561 75087-10 _56 

9250·681 75087-11 _68 
9250·821 75087-12 _82 
9250-102 75088·1 1.00 
9250-122 75088·2 1.20 
9250·152 75088-3 1.50 

9250·182 75088-4 1.80 
9250-222 75088-5 2.20 
9250·272 75088-6 2.70 
9250-332 75088·7 3.30 
9250·392 75088-8 3.90 

9250·472 75088-9 4.70 
9250·562 75088·10 5.60 
9250-682 75088-11 6_80 
9250·822 75088-12 8.20 
9250-103 75088-13 10_0 

9250·123 75088-14 12.0 
9250-153 75089-1 15.0 
9250·183 75089-2 18.0 
9250-223 75089-3 22.0 
9250·273 75089·4 27_0 

9250·333 75089-5 33.0 
9250·393 75089-6 39.0 
9250-473 75089·7 47_0 
9250·563 75089-8 56.0 
9250·683 75089-9 68_0 

9250·823 75089-10 82_0 
9250·104 75089-11 100.0 
9250·124 75089-12 120.0 
9250·154 75089-13 150.0 
9250·184 75089-14 180.0 

9250·224 75089-15 220.0 
9250·274 75089·16 270.0 
9250·334 75089-17 330.0 
9250·394 75089-18 390.0 
9250·474 75089-19 470.0 

9250·564 75089-20 560.0 
9250·684 75089-21 680.0 
9250·824 75089·22 820.0 
9250·105 75089-23 1,000.0 
9250-125 75089-24 1,200.0 

9250·155 75089-25 1,500.0 
9250-185 75089·26 1,800.0 
9250-225 75089·27 2,200.0 
9250·275 75089·28 2,700.0 
9250·335 75089-29 3,300.0 

9250·395 75089·30 3,900.0 
9250-475 75089·31 4,700.0 
9250·565 75089·32 5,600.0 
9250-685 75089-33 6,800.0 
9250·825 75089·34 8,200.0 

9250·106 75089·35 10,000.0 
9250·126 75089-36 12,000.0 
9250·156 75089·37 15,000.0 
9250·186 75089·38 18,000.0 
9250-226 75089·39 22,000.0 

9250-276 75089·40 27,000.0 
9250·336 75089·41 33,000.0 
9250-396 75089-42 39,000.0 ' 
9250-476 75089·43 47,000.0 
9250-566 75089·44 56,000.0 

9250·686 75089·45 68,000_0 
9250·826 75089·46 82,000.0 
9250·107 75089·47 100,000.0 

0.10 thru 0.82 uh - Phenolic Core. 
1.00 thru 12 uh - Iron Core. 
15 + uh - Ferrite Core. 

MiIIi· 
D.C. amp 

Resist. Rating 
Max. Max. 

.025 1790 

.034 1530 
_037 1470 
.047 1300 
.067 1100 

.11 855 

.13 780 

.18 670 
_25 565 
.33 490 

.45 420 

.59 370 

.07 1070 
.10 895 
.12 815 

_14 775 
_19 650 
.28 535 
.35 480 
.40 450 

.55 380 

.7'1 335 
1.0;" 280 
1.32 250 
1.62 220 

2.00 200 
.80 315 
.89 300 
.96 290 

1.19 260 

1.37 240 
1.93 205 
2.11 195 
2.23 190 
2.70 170 

2.44 180 
3.12 160 
3.60 150 
4.10 140 
4.40 135 

5.00 125 
5.80 115 
6.40 110 
7.40 105 
9.50 92 

10.5 90 
11.8 80 
13.0 80 
17.5 70 
22.1 60 

26.5 55 
29.9 50 
33.8 50 
47.3 40 
53.0 40 

73.8 35 
81.6 31 
98.9 28 

111.0 27 
119.0 26 

137.0 24 
143.0 23 
157.0 22 
175.0 21 
274.0 17 

308.0 16 
343.0 15 
376.0 15' 
473.0 13 
512.0 13 

580.0 12 
618.0 11 
678.0 11 

Mold Size: _162 :!:.01O Diameter; .410 :!:.020 length. 
Leads: AWG #22TCW; 1.438±.188 Length. 

See General Catalog for Complete 
Off The Shelf Coverage 

Custom Windings A Specialty
Let Us Quote On Your Requirements 

MICRO MITE MOLDED RF 
CHOKES 
Induct. MiIIi· 

Miller Micro· D.C. amp 
Part MS henries Resist. Rating Mold 

Number Type ±5% Max. Max. Size 

9210-54 90538-01 36 2.50 180 D 
9210-56 90538-02 39 2.60 176 D 
9210-58 90538-03 43 2.70 172 D 
9210-60 90538-04 47 2.75 170 D 
9210-62 90538-05 51 2.85 167 D 

9210-64 90538-06 56 3.00 164 D 
9210·66 90538-07 62 3.15 160 D 
9210-68 90538-08 68 3.30 156 D 
9210-70 90538-09 75 3.70 147 D 
9210-72 90538-10 82 3.90 143 D 

9210-74 90538-11 91 4.30 136 D 
9210-76 90538-12 100 4.50 133 D 
9210-78 90538-13 110 4.90 128 D 
9210-80 90538-14 120 5.20 124 D 
9210-82 90538-15 130 5.45 121 D 

9210-84 90538-16 150 6.05 114 D 
9210-86 90538-17 160 6.40 111 D 
9210-88 90538-18 180 6.75 108 D 
9210-90 90538-19 200 7.10 106 D 
9210·92 90538-20 220 7.45 103 D 
9210-94 90538-21 240 7.80 101 D 

9220-00 90539-01 270 8.2 110 A 
9220-02 90539-02 300 8.7 107 A 
9220-04 90539-03 330 9.1 105 A 
9220-06 90539-04 360 9.6 102 A 
9220-08 90539-05 390 10.0 100 A 

9220-10 90539-06 430 10.6 97 A 
9220-12 90539-07 470 11.1 95 A 
9220-14 - 500 11.6 93 A 
9220-15 90539-08 510 11.6 92 A 
9220-16 90539-09 560 12.3 91 A 
9220-18 90539-10 620 13.0 88 A 

9220-20 90539-11 680 13.7 85 A 
9220-22 90539-12 750 14.4 83 A 
9220-24 90539-13 820 15.1 81 A 
9220-26 90539-14 910 15.8 79 A 
9220-28 90539-15 1000 16.5 78 A 

9220-30 90540-01 1100 21.0 78 -----s-
9220-32 90540-02 1200 22.0 76 B 
9220-34 90540-03 1300 23.0 75 B 
9220-36' 90540-04 1500 25.0 72 B 
9220-38 90540-05 1600 26.0 70 B 

-
9220-40 90540-06 1800 28.0 68 B 
9220·42 90540-0} 2000 29.0 67 B 
9220-44 90540-08 2200 30.0 66 B 
9220-46 90540-09 2400 31.0 64 B 
9220-48 90540-10 2700 33.0 62 B 
9220-50 90540-11 3000 35.0 61 B 

9220-52 90540-12 3300 38.0 58 B 
9220-54 90540-13 3600 40.0 57 B 
9220-56 90541-01 3900 44.0 61 e 
9220-58 90541-02 4300 46.0 59 C 
9220-60 90541-03 4700 48.0 58 C 

9220-62 90541-04 5000 50.0 57 C 
9220-64 90541-05 5600 53.0 56 C 
9220-66 90541-06 6200 56.0 54 e 
9220-68 90541-07 6800 59.0 52 C 
9220-70 90541-08 7500 62.0 51 e ._-
9220-72 90541·09 8200 65.0 50 C 
9220-74 90541·10 9100 68.0 49 C 
9220-76 90541-11 10000 72.0 47 C 

Mold Mold Mold Lead Lead 
Size Diameter Length Size Length 

A .190±.010 .440±.01O AWG#22 1.44±.188 
B .215±.01O .560±.01O AWG#21 1.44±.188 
C .240±.010 . 740±.01O AWG#20 1.44±.188 
D .155±.010 .375±.010 AWG#22 1.44±.188 

MOLDED RF CHOKES 
Part MS L Res. mA 
No. Type uH Max. Max. 

9360-01 91189·1 1.1±20% 0_09 2800 
9360-02 91189·2 2.2±20% .20 1800 

~~~:~ 91189·3 3.3±10% .32 1500 
91189·4 4.7:!:10% .60 1100 

9360·05 91189·5 6.8±10% 1.10 800 
9360·06 91189·6 10.0±10% 1.80 600 
9360-07 91189·7 15.0±10% 3.00 500 
9360-08 91189-8 22.0±10% .30 1500 
9360-09 91189·9 33.0±10% .60 1100 
9.360·10 91189·10 47.0±10% 1.20 700 
9360·11 91189·11 82_0±10o;.; 2.20 600 
9360-12 91189·12 loo.0±10% 2.80 500 
9360·13 91189·13 120.0±10% . 4.00 400 

Mold Size: _281:!:.031 Diameter; .937±.0625 Length. 
Leads: 1.500±_125. 

EEM 1985 For manufacturers' sales offices, see yellow pages 

MOLDED RF CHOKES 

D.C. Milli· 
Miller l-nduct. Re· amp 
Part MS Micro· sisto Ratillg 

Number Type henries Max. Max. 

9310-00 18130-1 .15" .03 2450 
9310-02 18130-2 .22- .055 1900 
9310-04 18130-3 .33" .09 1400 
9310-06 18130-4 .47- .12 1225 
9310-07 18130-5 .56 .135 1220 
9310-08 18130-6 .68 .15 1100 
9310-10. 18130-7 .82 .22 900 
9310-12 18130-8 1.00 .29 830 
9310-14 18130-9 1.20 .42 650 
9310-16 18130-10 1.50 .50 ~ 9310-18 18130-11 1.80 .65 525 
9310-20 18130-12 2.20 .95 435 
9310-22 18130-13 2.70 1.20 385 
9310-24 18130-14 3.30 2.00 300 
9310-26 18130-15 3.90 2.30 280 
9310-28 18130-16 4.70 2.60 260 
9310-30 18130-17 5.60 .32 750 
9310-32 18130-18 6.80 .50 600 
9310-34 18130-19 8.20 .60 545 
9310-36 18130-20 10.0 .90 445 
9310-38 18130-21 12.0 1.10 404 
9310-4.0 18130-22 15.0 1.40 370 
9310-42 18130-23 18.0 2.25 280 
9310-44 18130-24 22.0 2.50 265 
9310-46 - 24.0 2.50 265 
9310·48 18130-25 27.0 2.60 260 
9310-50 - 30.0 2.80 255 
9310-52 18130-26 33.0 3.00 250 

Mold Size: .156±.01O Diameter; .375±.01O 
Lgth. Leads: AWG #22 leW; 1.437±.188 Lgth. 

9320-00 75008-21 .15- .030 3000 
9320-02 75008-22 _22- .035 2800 
9320-04 75008-23 .33- .065 2000 
9320-0El 75008-24 .47* .085 1700 
9320-07 75008-25 .56 .125 1450 
9320-08 75008-26 .68 .150 1300 
9320-09 75008-27 .82 .205 1100 
9320-10 75.008-28 1.00 .290 930 
9320-11 75008-29 1.20 .400 785 
9320-12 75008-30 1.50 .485 700 
9320-13 75008-31 1.80 .740 580 
9320-14 75008-32 2.20 .970 505 
9320-16 75008-33 2.70 1.20 460 
9320-18 75008-34 3.30 .140 1350 
9320-20 75008-35 3.90 .155 1250 
9320-22 75008-36 4.70 .210 1100 
9320-24 75008-37 5.60 .280 935 
9320·26 75008-38 6.80 .. 375 810 
9320-28 75008-39 8.20 .440 750 
9320-30 75008-40 10.0 .605 640 
9320-32 75008-41 12.0 1.05 490 
9320-34 75008-42 15.0 1.20 460 
9320·35 75008-43 18.0 1.95 360 
9320-36 75008-44 22.0 2.20 335 
9320-38 75008-45 27.0 2.75 300 

Mold Size: .188±.031 Diameter; 0.437±.031 
Lgth. Leads: AWG #22 TeW; 1,437±.188 Lgth. 

9330-00 90542-01 .47 .06 1970 
9330·01 90542·02 .56 .08 1850 
9330·02 90542-03 .68 .08 1ioo 
9330·03 90542-04 .82 .11 1520 
9330-04 90542-05 1.00 .14 1290 
9330-05 90542-06 1.20 .19 1120 
9330-06 90542-07 1.50 .28 925 
9330-07 90542-08 1..80 .37 790 
9330-08 90542-09 2.20 .50 680 
9330-10 90542·10 2.70 .65 600 
9330-12 90542-11 3.30 1.00 480 
9330-14 90542-12 3.90 1.20 440 -
9330-16 90542-13 4.70 1.80 360 
9330-18 90542-14 5.60 .13 1340 
9330-20 90542-15 6.80 .20 1080 
9330·22 90542-16 8.20 .22 1030 
9330·24 90542-17 10.0 .26 950 

9330-26 90542-18 12.0 .45 720 
9330-28 90542-19 15.0 .52 670 
9330·30 90542-20 18.0 .70 580 
9330·32 90542-21 22.0 1.00 480 
9330-34 90542·22 27.0 1.30 420 

9330-36 90542·23 33.0 1.50 390 
9330-38 90542-24 39.0 2.00 340 

Mold Size: .22±.03 Diameteri. 0.560±.01O 
Length. Leads: AWG #22 lCw; 1.437±.19 
Length. 
'Inductance Tolerance: ±20%. 
All Others 10%. 
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1800 COILS, CHOKES, & INDUCTORS 1800 

R~F. CHOKES J. W. MILLER DIVISION, BELL INDUSTRIES I DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 I (213) 537·5200 

SUB-MINIATURE RF CHOKES 
An extremely versatile series of iron core R.F. chokes designed to meet the industries' demand for high reliability, ultra· 
miniature 'components. :The Coils are ideally suited to network and filter design, delay lines and computer applications. 

~ The coils are impregnated with a moisture resistant l~quer and on special order they can be fung\ls·proofed per JAN· 
~ T·152 using varnish per MIL"V·173A. They can also be encapsulated in epoxy resin to conform to Grade I,Class B of 

. MIL·C·IS30S. Note: L measured on 260A Q Meter except 120, thru 500 mH which are measured on 1 kHz Bridge . 
D.C. . MiRiamp . Max. FDnn 

Miller Indilctabce Resistance Rating Winding Length 
Part ND. . Namin,l* Max: Max. Dlam. +~ 

D.C. Milliamp Max. FDnn 
Miller Inductance Resistance Rating Winding Length 

Part ND. Namlnal* Max. Max. Dlam. +~ 

70F107AP 
, 

.10 uh* .013 i 922 :156 ~. 
70F157AP .15 uh* .025 828 .141 ~: 70F227AP .22 uh* .0.38 2294 .141 . 
70F337AP .33 uh*' .070 1690 .125 ~: 70F477AP .47 uh* .125 1264 .125 
70F687AP • 68 uh* .200 1000 .125 K. 
7PF757AP < .75 uh* .264 870' .125 K. 
70F827AP .82 uh* .290 830 .125 ~; 70F106AI 1.0 uh .048 2041· .165 
70Fl26AI 1.2 IIh .072 1666 .160 1/4 
70F156AI 1.5 uh .096 1443 .160 ~. 70F186AI 1.8 uh .096 1443 .160 
70F226AI 2.2 uh .156 1132 .160 1/4 
70F276AI 2.7 uh .168 1091 .160 1/4 
70F336AI 3.3 uh .240 912 .150 1/4 

70F474AI 470 uh 16.3 95 .185 1/4 
70F504AI 500 uh 18.0 91 .195 1/4 
70F564A1 560 uh 19.2 88 .195 1/4 
70FS84AI 680 uh 19~8 87 .200 1/4 
70F754AI 750 uh 22.9 80 .210 1/4 
70F824AI 820 uh . 22;9 80 .210 1/4 
70F914A1 910 uh 24.0 79 .220 1/4 
70F103AI 1.00 mh 24.0 79 .225 1/4 
70F123AI 1.20 mh 33.6 66 .220 1/4 
70F153AI 1.50 mh 37.2 63 .225 114 
70F183AI 1.80 mh 42.0 59 .235 1/4 
70F223AI 2.20 mh 45.6 57 .240 1/4 
70F253AI 2.SO mh 45.6 57 .260 % 
70F273AI 2.70 mh 45.6 57 .260 % 

'70F333A1 3.30 mh 51.6 53 .260 % 
70F396AI 3.9 uh .264 870 .I'SO 1/4 
70F476AI 4.7 uh .457 661 .150 1/4 
70F566AI 5.6 uh .492 637 .150 1/4 
70F686AI 6.8 uh .624 566 .150 1/4 

70F393AI 3.90 mh 57.6 51 .275 % 
70F473AI 4.70 mh ,64.8 48 .285 % 
70F563AI 5.60 mh 69.6 46 .300 % 
70F.683AI 6.80 mh .78.0 43 .310 % 

70F756AI 7.5' uh .624 566 .150 1/4 70F753AI 7.50 mh 85.2 41 .310 % 
70F826AI. 8.2 uh .744 518 .1SO 1/4 
70F916AI 9.1 uh 1.44 m .160 1/4 
70F10SAI 10 uh 1.56 .160 1/4 

70F823AI 8.20 mh 92.4 ,40 .330 % 
70F913AI 9.10 mh 98.4 39 .330 % 
70F102AI 10.0 mh 101 38 .335 % 

70F125AI 12 . uh 1.68 267 . .160 1/4 70F122AI 12 mh 100 50 .300 112 
70F155AI 15 u,h 1.92 250 .165 1/4 70F152AI 15 mh 113 47 .300 112 
70F185AI 18 uh 2.28 229 .165 1/4 70F182A1 18 mh 128 44 .325 112 
70F225AI 2a uh 2.28 229 .165 114 70F222A1 22 mh 144 41 .330 112 
70F255AI 25 uh 2.64 213 .170 114 70F252AF 25 mh 115 46 .340 % 
70F275AI 27 uh 2.64 213 .170 1/4 70F272AF 27 mh 120 45 .353 % 
70F335AI 33 uh 2.76 208 .170 1/4 
70F395AI 39 uh 3.36 188 .175 1/4 

70F332AF 33 mh 134 43 .353 % 
70F392AF 39 mh 147 41 .370 % 

70F475AI 47 uh 3.36 188 .175 1/4 70F472AF 47 mh 168 38 .384 % 
70F565AI 56 uh 3.84 176 .180 1/4 
70F685AI 68 uh 4.20 169 .180 ~: 70F755AI ·75 uh 4.56 162 .185 

70FS02AF 50 mh 175 37 .400 % 
70F562AF 56 mh 189 36 .400 % 
70F682AF 68 mh 215 34 .415 % 

70F825AI 82 uh 4.80 158 .185 1/4 70F752AF 75 mh 222 ' 33 .430 % 
70F915AI 91 uh ,4.92 156 .185 1/4 70F822AF 82 mh 238 32 .430 % 
70FI04A1 100 uh 7.68 139 .165 1/4 70F912AF 91 mh 250 31 .430 % 
70F124AI l~ uh 8.16 135 .165 1/4 
70F154A1 uh 8.16 135 .165 1/4 

70Fl01AF 100 mh 278 29 .446 % 
70F121AF 120 mh 288 48 .485 7/8 

70F184AI 180 uh 8.16 135 .170 1/4 70F151AF 150 mh 328 44 .505 7/8 
70F204AI 200 ,uh 10.3 120 .170 1/4 70F181AF 180 mh 374 41 .525 7/8 
70F224AI 220 uh 11.5 114 .170 1/4 70F221AF 220 mh 424 39 .540 7/8 
70F254A1 250 uh 12.1 111 .170 1/4 70F251AF 250 mh 468 37 .555 ~ 
70F274AI 270 uh 13.2 106 .175 1/4 70F271AF 270 mh 490. 36 .570 7/8 
70F304A1 300 uh 13.2 106 .175 1/4 , 
70F334A1 330 uh 13.9 103 .175 1/4 

70F331AF 330 mh 540 ,34 ,580 .7/8 
70F391AF 390 mh 617 33 .600 ~8 

70F354A1 350 uh 14.4 102 .180 1/4 70F471AF 470 mh 704 30 .615 7/8 
70F394A1 390 uh 15.8 97 .180 1/4 70F501AF 500 mh 736 30 .635 7/s 

, TOle~ance 0.1 to 1.0.uh ±20%, 1.1 to,15 uh ±10%, over 15 uh ±5%. * Measured with leads 1/4" long from Q Meter binding posts. 

PHENOLIC CORE 
SINGLE LAYER WINDINGS "'~"'=IRON CORE 3-SECTION WINDINGS 
Dimensions af core: 'h," diameter X '114" long. Leads are 1112" long. 

. Miller D. C. Milliamp Diameter 
Part Inductance Resistance Rating over 

Number Nominal' 'Maximum Maximum Winding 

4602 1.0 uh .050 2000 .270 
4604 1.5 uh .093 1800 .270 
4606 2.4 uh .190 1500 .270 
4608 3.9 uh . .450 1000 .270 
4609 55 uh .670 850 .270 
4610 6.2 uh .830 700 .270 
4611 8.2 uh 1.20 600 .270 
4612 10.0 uh 1.50 500 .270 

'Tolerance 1.0 uh ::':20%,'1.1 to 10 uh ±10% 
=~.~ 

IRON CORE SINGLE LAYER WiNDINGS 
Dimensions of core: ',," diameter' x 7/." long. Leads are 1'12" long. 

4622 10 till '"'::5% 
4624 15 uh ±5% 
4626 24 uh ::':5% 
4628 39 uh ±5% 
4629 55 uh ±5% 
4630 62 uti ±5% 

4631 82 uh ±5% 
4632 100 uh ::':5% 

PHENOLIC CORE 
3-SECTION WINDINGS 

.11 

.17 
.34 
.65 

1.0 
1.2 
1.9 
3.0 

1500 .29 
1000 .29' 

800 .29 
600 .29 
500 .29 
475 .29 
450 .29 
400 .29 

Dimensions of cO're: ',," diameter x 3/4" long. Lead·s are 1'12;' long. 

4642 .10 mh ::':5% 5.4 160 .406 
4644 .15 mh ::':5% 6.5 160 .406 
4646 .24 mh ::':5% 8.5 160 .438 
4648 .39 mh ::':5% 11 160 .500 
4649 .55 mh ::':5% 13 160 .• 500 
4650 .62 mh ::':5% 15 160 .531 
4651 ,75 mh ::':5% 16 160 .531 
4652 1.0 mh ::!o5% 19 160 .563 

Dimensions of core' 7'" diameter x 7/s" long Leads are 1'12'" long J2 

Miller 
Part Inducta'nce @ 

Number 1000 Hertz 
4662 1.0 mh ::':5% 
4664 1.5 mh ±5% 
4666 2.4 mh ±5~fc:, 
4668 3.9 mh ::':5% 
4669 5.5 mh ±5% 

4670 6.2 mh ::':5% 
4671 8.2 mh ::':5% 
4672 10 mh+5% 

FERRITE CORE 
3·SECTION WINDINGS 

D:C, Milliamp Diameter 
Re$istance Rating over 
Maximum Maximum Winding 

8 .. 6 160 .469 
11' 160 .469 
15 160 .531 
20 160 .563 
25 160 .594 
37 100 .531 
46 100 .563 
50 100 .594 

'.-.. ~ 
Dimensions of core' '14" diameter x 7/.""long Leads are lV2" long 

,-6302 2.5 mh ±5% 9.0 160 .469 
6304 5.0 mh ±5% 14 160 .531 
6306 10 mh::,:5% 31 100 .531 
6308 ,25 mh ±5O/o 82 65 .531 
6310 50 mh ±5% 127 65 .625 

SINGLE LAYER COLOR CODED RF CHOKES 

---,~ -
Part No. L' 

74F106AP 1.0 uh 
74F126AP 1.2 uh 
74F156AP 1.5 uh 
74F186AP 1.8 uh 
74F226AP 2.2 uh 
74F276AP 2.7 uh 

,74F336AP 3.3 uh 
74F396AP 3.9 uh 
74F476AP 4.7 uh 
74F566AP 5.6 uh 
74F686AP 6.8 uh 
74F826AP 8.2 uh 
74F105AP 10 uh 

The following solenoid wound R.F. Chokes are im
pregnated with a thermosetting varnish and are color 

A standards Form Dimensions .156 x ~". coded toEI 
R Ohms I Ma. R Ohms I Ma. 

Max. Max. Part No. L' Max. Max. 
.20 1000 74F125AP 12 uh 3.60 200 
.22 . 950 74F155AP 15 uh 6.00 150 
.25 900 
.28 850 
.30 800 
.50 700 
.70 600 
.80 500 

74F185AP 18 uh 7.50 100 
74F225AI 22 uh 2.00 500 
74F275AI 27 uh 1.85 450 
74F335AI 33 uh 2.00 450 
74F395AI 39 uh 2.60 400 

1.00 400 74F475AI 47 uh 3.50 350 
1.80 350 74F565AI 56 uh 3.75 300 
1.85 300 74F685AI 68 uh 4.00 250 
1.90 275 74F825AI 82 uh 5.10 200 
3.00 250 74F104AI 100 uh 6.00 150 

• Tolerance 1.0 to 2.2 uh, ::':20%, 2.7 to 100 uh, ::':10% 

A·1212 For manu~acturers' sales offices, see yellow pages EEM 1985 
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SEE OUR INDUSTRIAL CATALOG FOR COMPLETE COVERAGE 
Custom Windings - May We Quote On Your Requirements? 

VLS SERIES VARIABLE INDUCTORS (SHIELDED) 

May be mounted either Vertically or Horizontally 

Printed Circuit: Mil-C-15305 , 

Tunab'le Range: .10 uH .12 uH ±5%:- All others ±1O% 
Operating Temperature: - 55°C to + 125°C 
Leads: No. 24 TCW 

±.O30" :!:.020" 

~ I f r-.400
"--, C32O'j 400" 

I • ±.O50· 

I 18 -t~ ~.30o'~ -t 
.375" ~ :!::.O20" .375" 

:!:.OS2" 

:!:.062" " --.l. 
L +" 

~:!;.OIO I..-
.200" 

J~ -'~"H .025" .375" ,~~~,,- , No 24 (.020 :!; .002) 

TCW 
I HORIZONTAL STYLE, VERTICAL STYLE 

DCR 
25°C, Max .• 

Nom. Max. I Nam. 
Part Na. L Ohms mA Pait Nit. L 

VLSR10 .10 0.030 2500 VLSl21 120.00 
VLSR12 .12 0.030 2500 VLS151 150.00 
VLSR15 .15 0.030 2500 VLS181 180.00 
VLSR18 .18 0.035 2400 .vLS,221 220.00 
VLSR22 .22 0.038 2300 VLS271 , 270.00 
VLSR27 .27 0.040 2200 .VLg331 330.00 
VLSR33 .33 0.040 ,2200 VLS391 , 390.00 
VLSR39 .39 0.045 2100 VLS47l 470.00 
VLSR47 .47 0.045 2100 VLS561 560.00 
VLSR56 .56 0.050 2000 . VLSS81 680.00 
VLSR68 .68 0.055 1900 VLS821 820.00 
VLSR82 .82 0.060 1800 VLS102 1,000.00 
VLSIRO 1.00 0.070 1700 VLS122 1,200.00 
VLS1R2 1.20 0.08,5 1670 VLS152 1,500.00 
VLS1R5 1.50 0.100 1540 VLS182 1,800.00 
VLSiR8 1.80 0.110 1470 VLS222 2,200.00 
VLS2R2 2.20 0.120 1410 VLS272 2,700.00 
VLS2R7 2.70 0.125 1380 VLS332 3,300.00 
VLS3R3 3.30 0;165 1200 VLS392 3,900.00 
VLS3R9 3.90 0.180 1135 VLS472 4,700.00 
VLS4R7 4.70 0.245 985 VLS562 5,600.00 
VLS5R6 5.60 0.265 950 VLS682 6,800.00 
VLS6R8 6.80 0.330 853 VLS822 8,200.00 
VLS8R2 8.20 0,460 720 VLS103 10,000.00 
VLS100 10.00 0.640 620 VLS123 12,000.00 
VLS120 12.00 0.800 545 VLS153 15,000.00 
VLS150 15.00 0.865 520 VLS183 18,000.00 
VLS180 18.00 0.940 504 VLS223 22,000.00 
VLS220 22.00 1.03 460 VLS273 27,000.00 
VLS270 27.00 1.18 418 VLS333 33,000.00 
VLS330 33.00 1.30 398 VLS393 39,000.00 
VLS390 39.00 1.41 3B5 VLS473 47,000.00 
VLS470 47.00 1.61 350 VLS563 56,000.00 
VLS560 56.00 2.08 330 VLS683 68,000.00 
VLS680 68.00 2.20 320 VLS823 82,000.00 
VLS820 82.00 2.42 300 VLS104 100,000.00 
VI-S101 100.00 2.15 333 

FIXED COilS 
The 75F series are of Polypropylene moulded 
around an accurately positioned winding. Un
surpassed stability and uniformity is obtained. 
Frequency range: 50 MHz to 450 MHz 
Lead iength: 'K6" ±Ji"/' 
Maximum length: .38 inches 
Maximum width: .23 inches 

Miller Q DC 
Part Number Inductance Minimum Current 

75F238MPC .023 uH 110 1A 
75F328MPC .032 uH 110 1A 
75F518MPC .051 uH 110 1A 
75F117MPC .110 uH 110 1A 
75F157MPC .150 uH 110 lA 
75F227MPC .270 uH 110 .5A 
75F397MPC .390 uH 110 .5A 
75F477MPC .470 uH 110 .5A 
75F597MPC .590 uH 110 .5A 

DCR 
25°C, Max. 
Max. I 
Ohms rnA 

2.38 316 
2.52 306 
2.88 288 
3.18 273 
3.50 260 
4.80 222 
5.44 209 
5.90 201' 
6.30 194 
7.20 181 
8.00 172 

12.00 141 
13.50 132 
16.50 119 
18.00 114 
20.50 107 
22.50 102 
42.00 76 
47.50 71 
53.00 67 
62.50 65 
69.50 58 
75.00 56 

100.00 49 
64.00 60 
84.00 52 
93.00 50 

104.00 45 
173.00 35 
187.00 32 
220.00 30 
253.00 28 
285.00 26 
311.00 24 
385.00 22 
420.00 20 

Wire Size 

22AWG 
22AWG 
22AWG 
22AWG 
22AWG 
26AWG 
26AWG 
26AWG 
26AWG 

I.F. COMPONENTS SUB MINIATURE 

~ 
... ' 

,,' .. '. 
'11 ~ 

The transformers in this series represents the state of 
the art, as it relates to a commercial product. In both 
the 455 kc. and 10.7 Me. groups there are a complete 
set of I.F _ transformers as well as Ratio Detector and 
Discriminator transformers. 
Dirnerrsians: 8849. 8850. 8851. 8805. 8806. 8807 

--'- '%." X r1." X 112" high - 8852, 8853 • 8854 -
'3)," sq. X OW" hi,h - 8810,8811,8812.8813-
%t" sq. X '%," high 

Cat. No. 

8849 
8850 
8851-A 
8852 " 
8853 
8854 

8805 
,8806 
8~07 
8810 . 
88H 
8812 
8813 

Specs Description 
10.7 Me. Transi~tor Transformers 

SOD kc. P P 10.7 Me. Ratio Detector 
300 ke. P P 10.7 Mc. Discriminator 
6db 300 kc. 10.7 Me. Double Tuned IF 
100 K-300 10.7 Mc. Single Tuned IF 

20 K-500 10.7 Mc. Single Tuned IF 
25 K·500 10.7 Me. Single Tuned IF 

1455 Kc. Transistor Transformers 
20 ke. P P 1455 kc. Ratio Detector 
20 kc. P P 455 kc. Discriminator 
6 db 15 kc. 455 ke. Double Tuned IF 
50 K-500 455 kc. Single Tuned IF 
30 K-500 455 kc. Single Tuned IF 
20 K-5 K 455 kc. Single Tuned IF 
Oscillator (455 kc. IF). 

(Tuning Cap. 78 to UO"pf. Max.) 

ADJUSTABLE 'R.F. COILS 9100 SERIES SHIELDED 

Part Na. 
9101 
9102 
9103 
9104 
9105 
9106 
9107 
9108 
9109 
9110 
9111 
9112 
9113 
9114 
9115 
9116 
9117 

These ultra compact adjustable coils offer a good 
inductance range with reilltively small changes in 
Q. TUl'ling is accessible from either top or bottom, 
cif the assembly. Magnetic shielding is achieved 
by the use of cup cores while the copper shield· 
offers effective electro static shielding. Printed 
circuit terminals on base and shield. 

LMin. 
.099 
.129 
.165 
.246 
.366 
.588 
.830 

1.44 
2.52 
5.35 

12.50 
26.25 
64.57 

147.00 
422.00 

1.05 
3.36 

Applications between 10 kHz and 200 MHz· 
Dimensions: .4401, Sq. x .550" High. 

LMax. Max. DC Ohms Max. Current 
.134 0.01 4.85 A 
.192 0.01 4.43 A 
.258 0.02 3.97 A 
.418 0.02 3~83 A 
.627 0.02 3.43 A 
.950 0.90, 516.00 rnA 

1.54 1.02 485.00 rnA 
2.94 1.38 417.00 rnA 
5.70 1.76 368.00 rnA 

' 13.49 2.92 286.00 rnA 
29.45 4.72 225.00 rnA 
71.25 6.97 185.00 mA 

163.00 9.98 ' 155.00 rnA 
430.00 16.32 121.00 mA 

1.10 27.84 92.00 mA 
3.74 41.06 76.00 rnA 

11.12 78.92 55.00 rnA 

ECONOMY ADJUSTABLE R.F. CHOKES 
Through the use of a recently developed 
Nylon molding process we are able to t t 
offer an inexpensive line of adjustable ','.' " 
chokes. These items feature a wide ino 
ductance range which has been achieved 
through the use of a threaded ferrite 
core. They can be adjusted from either 
the top or bottom. This lends a degree 
of flexibility to your design. Mounting is Dimensions: 
achieved by means of a metal clip ina "AI"xH's"long. 
~." round hole or a special keyed hole. 
Instructions supplied with each coil. 

Miller" R Max. 
Part Inductance Inductance Ohms Current 

Number Minimum Maximum Max. MI. 

4201 .300 uh .580 uh .04 636 
4201·A .550 uh 1.10 uh .05 636 
4202 1.00 uh 2.50 uh .15 400 
4203 2.00 uh 5.50 uh .19 400 
4204 5.00 uh 12.0 uh 1.1 126 
4205 10.0 uh 25. uh 1.6 100 
4206 20.0 uh 55. uh 2.3 100 
4207 50.0 uh 140. uh 4.0 100 
4208 120. uh 330. uh 6.6 100 
4209 310. uh 860. uh 12. 100 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1213 
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Dimensions: 112" sq., X %" high. 

These compact adjustable coils offer a minimum two-to
one inductance range with relatively small changes in Q. 
The tuning adjustment is accessible from either the top 
or bottom of the coil assembly. MagnetiC shielding is 
achieved through the use of cup cores whi Ie the metal 
shield offers effective electrostatic shielding. Printed 
circuit terminals on base and shield. 

Miller .Inductance hiduotance R Ohms Max. ia. over Miller Inductance Inductance R Ohms Max. Part No. Min. !I1ax. Max. Current Ma. Winding Part No. Min. Max, Max. Current Ma. 23A107RPC .095 uH .125 uH .02 
23A157RPC .130 uH .170 uH .02 
23A227RPC .185 uH .265 uH .02 
.23A337RPC .285 uH .410 uH .03 
23A477RPC .420 uH .580 uH .03 
23A687RPC .540 uH .850 uH .03 
23A827RPC .640 uH 1.00 uH .03 
23A106RPC .760 uH 1.25 uH .04 
23A156RPC 1.20 uH. 1.87 uH .06 
23A226RPC 1.65 uH 2.75 uH .14 
23A336RPC 2.40 uH 4.10 uH .17 
23A476RPC 3.40 uH 5.80 uH .24 
23A686RPC 4.60 uH 8.50 uH .39 
23A826RPC 5.60 uH 10.00 uH .64 
23A105RPC 7.10 uH 12.50 uH .77 
23A155RPC 10.00 uH 18.70 uH 1.68 
23A225RPC 14.80 uH 27.50 uH 1.91 
23A335RPC 22.00 uH 41.00 uH 2.34 
23A475RPC 31.00 uH 58.00 uH 2.72 
23A685RPC 43.50 uH 85.00 uH 3.30 
23A825RPC 61.00 uH 100.00 uH 3.89 
23A104RPC 76.00 uH' 125.00 uH 4.39 
23A154RPC 105.00 uH 187.00 uH 5.46 
23A224RPC 160.00 uH 275.00 uH 6.70 
23A334RPC 240.00 uH 410.00 uH 8.30 
23A474RPC 360.00 uH 580.00 uH 10.50 
23A684RPC 530.00 uH 850.00 uH 12.90 
23A824RPC 700.00 uH 1.00 mH 14.90 
23A103RPC 910.00 uH 1.25 mH 17.10 
23A153RPC 990.00 uH 1.87 mH 28.20 
23A223RPC 1.60 mH 2.75 mH 34.80 
23A333RPC 2.40 mH 4.10 mH 42.90 
23A473RPC 3.40 mH 5.80 mH 51.60 
23A683RPC 5.15 mH 8.50 mH 63.60 
23A823RPC 7.40 mH 10.00 mH 75.60 
23A102RPC 9.80 mH 12.50 mH 87.30 
23A152RPC 12.00 mH 18.70 mH 111.00 
23A222RPC 12.10 mH 27.50 mH 197.00 
23A332RPC 18.20 mH 41.00 mH 244.00 
23A472RPC 27.50 mH 58.00 mH 302.00 
23A682RPC 40.00 mH 85.00 mH 378.00 
23A822RPC 50.00 mH Hio.oO mH 423.00 
23A101RPC 62.00 mH 125.00 mH 468.00 

MEDIUM DUTY It.:· I' '; 
DUO-LATERAL LINE: . '.! 
FILTER CHOKES . I 

Cat. 
NO. 

7826 
7827 
7828 
7829 

7825 
7825·3 
7825·5 
7825-8 

Amps. 
5 

10 
15 
20 

Ohms Induc. Dimensions 
.28 . 570 uH 2112" x 4" 
.15 370 uH 21/2" x 4" 
.085 200 uH ' 21/2" X 4" 
.05 135 uH 2V2" x 4" 

UGHT DUTY 
DUO-LATERAL LINE 
FILTER CHOKES 
Single Line Filter Chokes 
Dimensjons: 17/a" x 1 :V4". 

Amps. 
2 
3 
5 
8. 

Ohms 
.7 
.25 
.1 
.05 

uK 
600 
250 
100 

50 

DUAL LINE FILTER CHOKES 
Dimensions: 31/~" x 2118". 

Cat. No. Amps. 
0·7825 2 
0·7825·3 3 
0·7825·5 5 
0·7825·8 8 

HEAVY DUTY 
HASH CHOKES 

.PIrt uK 
No. +20% 

5218 3.35 
5219 4.90 
5220 8.80 
5230 4.00 
5240 40.00 
5248 68.00 
5250 100.00 
5252 125.00 
5254 250.00 

.5256 500.00 
5258 1000.00 

"5300 100.00 

"Dual Choke: 

Ohms 
Max. 

.010 

.016 

.021 

.012 

.082 
,054 
.216 
.080 
.• 170 
.260 
.550 
.087 

Ohms uK 
. 7 600 
.25 250 
.1 100 
.05 50 

Dlmen· 
Amps. slons 

20 'u," x 1M." 
15 1/2" x 1114" 
10 'lI2"x IV4" 
8 ~6"X~" 
3 ,"x 1 liI-" 

5 1~IIXl¥4'" 
2 t5;".X 111411 
3.5 "x IV4" 
2.5 Ul' x 1114" 
2.0 Hi'x 1¥4" 
1.0 1Jz"x 1114" 
2.5 ¥4" x iM;" 

Electrical measurements per section 

4100 .40 
1600 .37 9050 1.5 uH 3.0 uH .66 80 
1600 .37 9051 3.0 uH 7.0 uH .85 125 
1000 .37 9052 7.0 uH 14.0 uH 1.38 80 
2500 .37 
1600 .37 

9053 14.0 uH 28.0 uH 2.10 80 
9054 28.0 uH 60.0 uH 3.00 100 

1600 .37 
1600 .37 

. 1000 .37 
400 .37 
400 .37 
400 .37 

9055 60.0 uH 120.0 uH' 4.00 100 
9056 120.0""H 280.0 uH 5.75 80 
9057 280.0 uH 650.0 uH 12.00 80 
9058 650.0 uH 1.3mH 15.00 100 
9059 1.3 mH 3.0 mH 23.00 100 

250 .37 
160 .37 

9059·1 1.8 mH 2.2mH 10.00 141 
9060 3.0 mH 10.0 mH 76.00 30 

160 .37 9061 8.0mH 20.0 mH 110.00 30 
100 .37 9062 15.0 mH 40.0 mH 150.00 30 . 
100 .37 9063 20.0 mH 60.0 mH 175.00 25 
100 .37 
100 .40 
100 .40 
100 
100 
100 
100 

.40 

.40· 

.40 

.44 

HIGH Q MOLDED AilJUSTA"BLECOILS 
~es:.8:4;S~:i~~r~fifC~~ii~!~:ed below may easily be tapped at Va, 114, 

100 .44 
100 .48 

Frequency Range: 30 MHz to 250 MHz. 
Wire Size: 20 AWG tinned copper 
Form Length: .73 inches 100 .48 

100 .53 Coil OD: .310 inches 
100 

65 
.58 
.45 

Lead Spacing: .408 incheji 
Core: 10·32 x %" Carbonyl.J 

65 .45 
65 .48 
65 .48 
65 .55 
65 .55 
65 .55 
65 .60 
33 .60 
33 .60 
33 .60 
33 .58 
33 .58 
33 .60 

.4~t 

"''' 

Miller 
Part NO. 

48A518mpc 
48A778mpc 
48A1l7mpc 
48A147mpc 
48A187mpc 
48A227mpc 
48A257rftpc 
48A287mpc 
48A317mpc 

DUAL LINE 
FILTER CHOKES 

Miller Dual Duo-Lateral Line Filter Chokes are 
wound with two coils on one form, giving the 
advantage of small physical size in cases 
whe,re space requirements are stringent and 

~~~n~ii~:leinco~~~~~~~t~~l.u~~c~~t rrOurc~i~~~: 
sions, to our single type Duo-Lateral chokes. 
They are wound on white ceramic forms 2/1 in 
diameter by 4112" long. 

Cat. No. Amps. Ohms uN Dimensions 
0·7826 5 .28 570 4V2" x 4" 
0·7827 10 .15 370 41;2", x 4" 
0-7828 15 .085 200' 4V2"X 4" 
0·7829 20 .05 135 41/2" x 4" 

SINGLE PI FERRITE CORE 
RF CHOKES 

affords 
through 

coils are 
impregnated in. a fungus resistant lacquer. 
Form Dimensions .187" x %". 

Max.R Max. 
Part No . L+5% Ohms Ma. 

73F104AF 100.0 uH 2.0 250 
73F124AF 120.0 uH 2.2 250 
73F154AF 150.0 uH 2.5 250 
73F184AF 180.0 uH 2.9 250 
73F224AF 220.0 uH 3.2 250 
73F274AF 270.0 uH 3 .. 6 250 
73F334AF 330.0 uH 3.8 250 
73F394AF 390.0 uH 4.2 225· 
73F474AF 470.0 uH 4.8 200 
73F564AF 560:0 uH 5.3 200 
73F684AF 680.0 uH 6.0 200 
73F824AF 820.0 uH· 6.8 200 
73F103AF '1.0 mH 7.5 150 
73F123AF 1.2mH 7.8 150 
73F153AF 1.5 mH 8.8 150 
73F183AF 1.8 mH 11.0 150 
73F223AF 2.2mH 12.0 150 
73F273AF 2.7mH 13.5 125 
73F333AF 3.3mH 15.1 125 
73F393AF 3.9 mH 18.0 125 
73F473AF 4.7mH 21.5 100(; 
73F563AF 5.6 mH 25.0 80 
73F683AF 6.8mH 29.0 80 
73F823AF 8.2mH 30.0 80 
73F102AF 10.0 mH 34.0 80 

Minimum Maximum D.C. 
Inductance Inductance Current 

.046 uH .055 uH '2A 

.071 uH .082 uH 2A 

.099 uH .122 uH 2A 

.118 uH .157 uH 2A 

.150 uH .207 uH 2A 
.• 181 uH .278 uH 2A 

.209 uH .283 uH 2A 

.241 uH .316 uH 2A 

.270 uH .351uH 2A 

MICRO-MINIATURE MOLDED 
RFCHOKES . 
We are pleased to offer the following series of 
moldod RF chokes. They represent what we 
believe to be the smallest packalle. for the 
current rating specified. Color Codmg is .per 
MIL·C·15305. 

1800 
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J. W. MILLER DIVISION, BELL INDUSTRIES I DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 (213) 537·5200 

J. W. Miller 5500 & 5600 

HIGH CURRENT FILTER CHOKES 

Chokes are ideal for all EMI/RFI filtering applications. They are also 
suitable for energy storage inductors in switching power supplies. 

Covered with shrink tubing and varnish impregnated. 
Printed Circuit mounting. 

5500 SERIES High saturation flux density ferrite rods. J'NM 
. . 

~ 

* Inductance measured @ 1 kHz with 0 Amps D.C. current. 
, 1t"~1 

• 0 \.1M 

Typical inductance change is less than 5% @ maximum rated current. 
Leads: 1"' long. Tinned within 1/S"' of body. 

* R,dC I,dc Dim. Dim. 
Miller L uH Max. Max. A B 

Number ± 10% Ohms Amps Max. Max. 

5501 5 .013 10 .88 .63 
5502 10 .017 9 1.12 .63 
5503 27 .030 7 .88 .81 
5504 50 .045 5.6 1.12 .81 
5505 100· .061 4.9 1.12 .81 

5506 150 .069 4.6 1.38 .81 
5507 250 .089 4 1.62 .81 
5508 5 .009 14 .88 .64 
5509 10 .012 12 L12 .64 
5510 27 .022 9 .88 .88 

5511 50 .028 8 1.12 .88 
5512 68 .034 7.3 1.12 .88 
5513 100 .038 6.8 1.38 .88 
5514 150 .046 6.3 1.62 .88 
5515 5 .006 19 1.12 .69 

--
5516 10 .008 16 1.38 .69 
5517 27 .014 12.5 1.12 .94 
5518 50 .020 10.5 1.38 .94 
5519 68 .023 10 1.38 .94 
5520 100 .027 10 1.62 .94 

5521 5 .004 23 1.38 .72 
5522 10 .006 20 1.69 .72 
5523 27 .010 15 1.38 1 
5524 50 .013 15 1.62 1 

5600 SERIES High saturation flux density ferrite bobbins. 

Miller 
Number 

5601 
5602 
5603 
5604 
5605 

~-+--
5606 
5607 
5608 
5609 
5610 

5611 
5612 
5613 
5614 
5615 

5616 
5617 

·5618 
5619 
5620 

5621 
5622 
5623 
5624 
5625 
5626 

* Inductance measured @ 1 kHz with 0 Amps D.C. current. 
Typical inductance change is less than 5% @ twice rated cur.rent. 

* L uH 
± 10% 

5 
10 
25 
50 

100 
---+-

250 
500 

1,000 
2,500 

5 

10 
25 
50 

100 
250 

500 
1,000 
2,500 

50 
100 

250 
500 

1,000 
2,500 
5.000 

100 

250 
500 

1,000 
2,500 
5,000 

, c 
Max. 

Ohms 

.007 

.008 

.023 

.034 

.072 

.173 

.378 

.801 
2.04 

.005 

.006 

.009 

.017 

.034 

.083 

.129 

.279 

.690 

.012 

.025 

.059 

.090 

.195 

.499 
1.08 

.018 

.040 

.085 

.183 

.464 

.714 

c 
Max. 

Amps 

15 
14 

8 
6.6 
4.5 

2.9 
2 
1.3 

.85 
20 

17 
14 
10 

7 
4.6 

3.7 
2.5 
1.6 

14 
9.8 

6.4 
5 
3.5 
2.2 
1.5 

14 

Max. 

. 83 

.83 

.83 

.83 

.83 

.83 

.83 

.83 

.83 
1.22 

1.22 
1.22 
1.22 
1.22 
1.22 

1.22 
1.22 
1.22 
1.50 
1.50 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

im. 
B 

Max . 

.91 

.91 

.91 

.91 

.91 

.91 

.91 

.91 

.91 
1.11 

1.11 
1.11 

, 1.11 
1.11 
1.11 

1.11 
1.11 
1.11 
1.11 
1.11 

1.11 
1.11 
1.11 
1.11 
1.11 
1.50 

! 

; I 
~. A • I ~ 

--o-a B I 

r ~~ 

1" 
±. .06 

1 

I 
B 

t-
1" 

±. .06 

L 
5627 
5628 
5629 
5630 
5631 
5632 10,000 1.55 

9 
6.5 
4.4 
2.8 
2.2 
1.5 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
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8210 SERIES 

L .Test 
Part ±5'l1o Q Freq. 

Number I£N Min. MHz 

8210-54 36 60 2.5 
6210-56 39 60 2.5 
621(l.58 43 60 2.5 
6210-60 47 55 2.5 
82iO-62 51 55 2.5 

8210-64 56 55 2.5 
821(l.66 62 55 2.5 
6210-68 68 55 2.5 
8210-70 75 55 2:5 
621(l.72 62 50 2.5 

8230 SERIES 

L Test 
Part ±10% Q Freq. 

Humber I£H Min. MHz 

623(l.94 .1 40 25 
8230-96 .12 40 25 
8230-00 .15 38 25 
8230-02 .18 35 25 
8231l-04 .22 33 25 

623(l.06 .27 33 25 
8230-OS .33 30 25 
8230-10 .39 30 25 
8230-12 .47 30 25 
6230-14 .56 30 25 

823(l.16 .68 28 25 
823(l.18 .62 28 25 
823(l.20 1 25 25 
8230-22 1.2 25 7.9 
8230-24 1.5 28 7.9 

8230.-26 1.8 30 7.9 
823(l.28 -2.2 30 7.9 
8230-30 2.7 37 7,9 
623(l.32 3.3 45 7,9 
8230-34 3.9 45 7.9 

8230-36 4.7 45 7.9 
8230-38 5.6 50 7.9 
8230-40 6.8 50 7.9 
823(l.42 8.2 55 7.9 
8230-44 10 55 7.9 

8310 SERIES 

L Test 
Part ±20% Q Freq. 

Number I£H Min. MHz 

831(l.00 .15 50 25 
8310-02 .22 50 25 

L 
Part ±10'llo 

Number I£H 
8310-07 .56 50 25 
8310'()8 .68 51l 25 
8310-10 .• 82 50 25 
83110-12 1 50 25 
8310-14 1.2 33 7.9 
8310-16 1.5 33 7.9 
831(l.18 1.8 33 7.9 
8310-20 2.2 33 7.9 
8310-22 2.7 33 7.9 
831()"24 3.3 33 7.9 

831()..26 3.9 33 7.9 
8310-28 4.7 33 7.9 

A·1216 
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Fo 
Min. 
MHz 

15.5 
'14.5 
13.7 

13 
12.7 

12 
11.5 

11 
10.5 
10.3 

F. 
Min. 
MHz 

690 
650 
600 
550 
SIll 

430 
410 
380 
340 
300 

275 
250 

·230 
150 
140 

125 
115 
100 
90 
82 

75 
68 
60 
55 
50 

Fo 
Min. 
MHz 

525 
450 

280 
250 
220 
200 
180 
160 
150 
135 
120 
110 

100 
90 

EPOXY CONFORMAL COATED INDUCTORS!1' 

R,de ~:. Max. 
Ohms mA 

2.5 180 
2.6 176 
2.7 172 

2.75 170 
2.85 167, 

3 164 
3.15 160 
3.3 156 
3.7 147 
3.9 143 

R,de 
Max. 

I,de 
Max. 

Ohms mA 

.07 1100 

.OS 1100 
.• 1 1100 
.12 WI0 
.14 935 

.16 875 
.2 780 
.3 640 

.35 591l 
.5 495 

.6 450 
.85 380 

1 350 
.18 825, 
.22 745 

.3 640 

.4 550 
.5 495 

.85 380 
1 350 

1.2 321l 
1.8 260 

2 245 
2.7 210 
3.7 180 

R,de ~de Max. ax. 
Ohms mA 

.03 2450 
.055 1900 

.135 1220 
.15 HOIl 
.22 900 
.29 831l 
.42 650 
.5 600 

.65 525 

.95 435 
1.2 385 

2 300 

2.3 280 
2.6 260 

Core 
Material 

Iron 
Iron 
Iron 
Iron 
Iron 

Iron 
Iron 
Iron 
Iron 
Iron 

Core 
Material 

Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 

Phenolic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 

Phenolic 
Phenolic 
Phenolic 
Iron 
Iron 

Iron 
Iron 
Iron 
Iron 
Iron 

Iron 
Iron 
Iron 
Iron 
Iron 

Core 
Material 

Phenolic 
Phenolic 

Phenolic 
Phenolic 
Pllenolic 
PhenOlic 
Phenolic 
Phenolic 
Phenolic 
Phenolic 
phenolic 
Phenolic 

Phenolic 
Phenolic 

L 
Part ±5% 

Humber I£H 

621(l.74 91 
8210·76 100 
6210-78' 110 
8210-80 120 
8210-62 130 

6210-84 ISO 
8210-86 160 
8210;88 180 
8210-90 200 
821(l.92 220 
621(l.94 240 

L 
Part ±10'llo 

Number I£H 

8230-46 12 
8230-46 15 
8230-51l 18 
6230-52 22 
6230-54 27 

6230-56 33 
823(l.58 39 
8230-60 47 
823(l.62 56 
823(l.64 68 

8230-66 82 
8230-68 100 
8230-70 120 
8230-72 150 
8230-74 180 

823(l.76 220 
8230-78 270 
6230-80 330 
8230-82 390 
8230-84 470 

8230-86 560 
8230-88 680 
823(l.90 820 
823(l.92 1000 

L 
Part ±20% 

Number I£H 

8310-04 .33 
8310-06 .47 

L 
Part±10% 

Number I£H 
831(l.30 5.6 
8310-32 6.8 
8310-34 8.2 
831(l.36 10 
8310-38 12 
831(l.4Q 15 
831(l.42 18 
8310-44 22 
831(l.46 24 
831(l.48 27 

831()"50 30 
8310-52 33 

Q 
Min. 

50 
50 
60 
65 
65 

65 
65 
65 
65 
65 
65 

Q 
Min. 

45 
45 
50 
50 
51l 

45 
45 
45 
45 
50 

50 
50 
30 
30 
30 

30 
30 
30 
30 
30 

30 
31l 
30 
30 

Q 
Min. 

45 
45 

45 
50 
50 
55 
65 
65 
75 
75 
61l 
60 

65 
65 

Test F. ~de ~de Freq. Min. ax. ax. Core 
MHz MHz Ohms mA Material 

2.5 10 4.3 136 Iron 
2.5 9;5 4.5 133 Iron 
.79 8.9 4.9 128 Iron 
.79 8.7 5.2 124 Iron 
.79 8.5 5.45 121 Iron 

.79 8 6.05 114 Iron 

.79 7.5 6.4 111 Iron 

.79 7 6.75 108 Iron 

.79 6.5 7.1 106 Iron 

.79 6.2 7.45 103 Iron 

.79 5.9 7.8 101 Iron 

Test Fo R,de ~de Freq. Min. Max. ax. Core 
MHz MHz Ohms mA Material 

2.5 40 2.7 210 Iron 
2.5 35 2.8 205 Irbn 
2.5 32 3.1 195 Iron 
2.5 25 3.3 190 Iron 
2.5 22 3.5 185 Iron 

2.5 24 3.4 187 Ferrite 
2.5 22 3.6 180 Ferrite 
2.5 20 4.5 165 Ferrite 
2.5 18 5.7 145 Ferrite 
2.5 15 6.7 135 Ferrite 

2.5 14 7.3 130 Ferrite 
2.5 13 8 125 Ferrite 
.79 12 13 97 Ferrite 
.79 11 15 85 Ferrite 
.79 10 17 79 Ferrite 

.79 9 21 73 Ferrite 

.79 8 25 65 Ferrite 
.79 7 28 62 Ferrite 
.79 6.5 35 55 Ferrite 
.79 6 42 50 Ferrite 

.79 5 46 48 Ferrite 

.79 4.2 61l 42 Ferrite 

.79 3.8 65 40 Ferrite 

.79 3.4 72 38 Ferrite 

Test Fo R,de ~de Freq. Min. Max. ax. Core 
MHz MHz Ohms mA Material 

25 360 .09 1400 Phenolic 
25 310 .12 1225 Phenolic 

7,9 60 .32 750 Iron 
7.9 55 .5 600 Iron 
7.9 50 .6 545 Iron 
7.9 45 ,9 445 Iron 
2.5 42 1.1 404 Iron 
2.5 40 1.4 370 Iron 
2.5 34 2.25 280 Iron 
2.5 30 2.5 265 Iron 
2.5 26 2.5 265 Iron 
2.5 25 2.6 260 Iron 

2.5 19 2.8 255 Iron 
2.5 19 3 250 Iron 

For manufacturers' sales offices, see yellow pages 

MAX. 
MIN. 

MAX. 
MIN. 

1 
A 

C 

o 
-, 

u 

n 
0 

II 
c 

1 B I o 

--I B I-
0 

D 
.0:17 
.023 

0 
.0215 
.0185 

IL'::/ 

U 
~ 

DIMENSIONS 

J. A J. B .1 c .1 D 

MAX'j.440 
MIN. -

.180 I - I .027 
- 2.98 .023 
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EPOXY CONFORMAL COATED INDUCTORS 
8250 SERIES 

I ncr. 'Iner. 
L Test, Fo R,de I,de I,de L Test ' Fo R,de I,de I,de 

Part ±1~.,* Q 
Min. 

Freq. Min. Max. Max. Apprx. Core Part ±1~.,* Q 
Min. 

Freq. Min. Max. Max. Apprx. Core 
NUllber ",H MHz MHz Ohms mA mA Material Number ",H MHz MHz Ohms mA mA Material 

8250-101 .1 50 25 250 .025 1790 1790 Phenolic 8250-823 82 50 2.5 .10.5 2.44 180 140 ferrite 
8250-121 .12 51 25 250 .034 1530 1530 Phenolic 8250-104 100 50 2.5 10 3.12 160 120 Ferrite 
8250-151 .15 51 25 250 .037 1470 1470 PhenoliC 8250-124 120 55 .79 9.7 3.6 150 95 Ferrite 
8250-181 .18 50 25 250 .047 1300 1300 Phenolic 8250-154 150 55 .79 8.5 4.1 140 90 ferrite 
8250-221 .22 49 ' 25 250 .067 1100 1100 Phenolic 8250-184 180 55 .79 8 4.4 135 85 ferrite 

8250-271 .27 47 25 250 .11 855 855 Phenolic 8250,224 220 55 .79 7.5 5 125 80 Ferrite 
8250-331 .33 46 25 250 .13 780 780 Phenolic 8250-274 270 55 .79 7 5.8 115 70 ferrite 
8250-391 .39 44 25 250 .18 670 670 Phenolic 8250-334 330 55 .79 6.5 6.4 110 65 ferrite 
8250-471 .47 44 25 235 .25 565 565 Phenolic 8250-394 390 60 .79 6.2 7.4 105 60 Ferrite 
8250-561 .56 43 25 210 .33 490 490 Phenolic 8250-474 470 60 .79 5.7 9.5 92 58 ferrite 

8250-681 .68 42 25 190 .45 420 420 Phenolic 8250-564 560 60 .79 4.7 10.5 90 55 Ferrite 
8250-821 .82 40 25 180 .59 370 370 Phenolic 8250-684 680 60 .79 4.5 11.8 80 50 Ferrite 
8250-102 1 44 25 140 .07 1070 1070 Iron 8250-824 820 60 .79 4.2 13 80 45 ferrite 
8250-122 1.2 44 7.9 130 .1 895 895 Iron 8250-105 1000 60 .79 3.8 17.5 70 40 ferrite 
8250-152 1.5 44 7.9 115 .12 815 815 Iron 8250-125 1200 45 .25 1.5 22.1 60 35 ferrite 

8250-182 1.8 44 7.9 105 .14 775 775 Iron 8250-155 1500 45 .25 1.2 26.5 55 33 Ferrite 
8250-222 2.2 44 7.9 100 .19 650 650 Iron 8250-185 1800 45 .25 1 29.9 50 30 Ferrite 
8250-272 2.7 44 7.9 92 .28 535 535 Iron 8250-225 2200 45 .25 .97 33.8 50 27 Ferrite 
8250-332 3.3 44 7.9 85 .35 480 480 Iron 8250-275 2700 45 .25 .92 47.3 40 25 ferrite 
8250-392 3.9 44 7.9 75 .4 450 450 Iron 8250-335 3300 45 .25 .84 53 40 22 Ferrite, 

8250-472 4.7 44 7.9 70 .55 380 380 Iron 8250-395 3900 45 .25 .8 73.8 35 20 Ferrite 
8250-562 5.6 44 7.9 65 .72 335 335 Iron 8250-474 4700 45 .25 .74 81.6 31 19 Ferrite 
8250-682 6.8 50 7.9 55 1.02 280 280 Iron 8250-565 5600 44 .25 .73 98.9 28 17 Ferrite 
8250-822 8.2 50 7.9 50 1.32 250 250 Iron 8250-685 6800 40 .25 .66 111 27 16 Ferrite 
8250-103 10 50 7.9 46 1.62 ,220 220 Iron 8250-825 8200 40 .25 .54 119 26 15 Ferrite 

8250-123 12 55 2.5 44 2 200 200 Iron 8250-106 10,000 40 .25 .47 137 24 14 Ferrite 
8250-153 15 45 2.5 49 .8 315 250 Ferrite 8250-126 12,000 30 .079 .33 143 23 13 Ferrite 
8250-183 18 45 2.5 45 .89 300 235 ferrite 8250-156 15,000 30 .079 .29 157 22 12 ferrite 
8250-223 22 45 2.5 41 .96 290 220 ferrite 8250-186 18,000 30 .079 .28 175 21 10 Ferrite 
8250-273 27 45 2.5 38 1.19 260 200 ferrite 8250-226 22,000 27 .079 .25 274 17 9 ferrite 

8250-333 33 45 2.5 34 1.37 240 190 ferrite 8250-276 27,000 27 .079 .21 308 16 8 Ferrite 
8250-393 39 50 2.5 29 1'.93 205 180 Ferrite 8250-336 33,000 27 .079 .19 343 15 7.5 Ferrite 
8250-743 47 50 2.5 27 2.11 195 175 Ferrite 8250-396 39,000 27 .079 .17 376 15 6 Ferrite 
8250-563 56 50 2.5 25 2.23 190 160 ferrite 8250-476 47,000 23 .079 .16 473 13 5.5 Ferrite 
8250-683 68 50 2.5 21 2.7 170 150 Ferrite 8250-566 56,000 23 .079 .14 512 13 5 ferrite 

8250-686 68,000 23 .079 .13 580 12 4 Ferrite 

HIGH CURRENT TOROIDS 
5700 SERIES 
Chokes are ideal for all EMIIRFI filtering applications. They are a)so suitable 
for energy storage inductors in switching power supplies. Can be covered with shrink tubing 
and varnish impregnated. Printed Circuit mounting. 

Min. Min. 
Ls It lid. DC DC Ls at Ind. DC DC 
OADC Rated ",Hyat Res. Amps Out- Leld OADC Rated ",~at Res. Amps Out- Lead 

Miller ",Hy DC Rated Ohms for line Dia. Miller ",Hy DC R ed Ohms fer line Dia. 
No. +15% Amps DC Max. 0.8 Ls Style Nom. No. +15% Amps DC Max. ULs Style Nom. 

5701 10 11.00 5 .003 7.50 1 .064 5714 1250 1.75 750 .85 1.00 3 .015 
5702 25 5.50 12 .012 3.25 1 .040 5715 1600 1.50 950 1.27 0.80 3 .012 
5703 125 2.75 70 .12 1.50 1 .020 5716 125 7.75 65 .032 5.25 4 .064 
5704 275 2.00 150 .24 1.30 1 .016 5717 500 4.00 275 .15 2.75 4 .032 
5705 450 1.50 250 .49 0.80 1 .012 5718 1100 2.50 650 .33 11.80 4 .025 

5706 25 9.00 15 .012 5.50 2 .064 5719 2250 1.75 1350 .92 1.30 4 .OS 
5707 75 5.00 40 03 3.00 2 .036 5720 4500 1.25 2700 2.64 0.90 4 .012 
5708 400 2.25 225 .33 1.40 2 .018 5721 250 8.00 125 .041 4.75 5 .062 
5709 800 1.75 475 .64 1.00 2 .015 5722 900 3.75 500 .175 2.00 5 .032 
5710 1000 1.50 575 .98 0.90 2 .012 5723 1800 2.50 1000 .55 1.40 5 .023 

5711 50 9.50 25 .012 6.00 3 .064 5724 4000 1.75 2100 1.16 1.10 5 .018 
5712 150 4.75 85 .046 2.50 3 .036 5725 8000 1.00 4500' 3.34 0.70 5 .012 
5713 700 2.25 400 .42 1.25 3 .018 

Options: OUTLINE MAX. MAX. MIN. 

1. Half shell potted 
STYLE A B C 

1 .875 .437 .187 
2. Full shell potted 2 1.125 .562 .312 
3. Horizontal Mounting 3 1.250 .625 .375 

4. Special DC and Inductances 4 1.812 .750 .750 
5 2.125 .937 .625 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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QUALITY COilS SINCE 19~6 , , ,40 East Second Sheet 

C"'ADDELL~BURN, S~Mi1eoIa,NewYork 115Ol-a597 
, .'" ~ Area Code 516 746~310 

OVER 39 YEARS OF DEPENDABILITY 
In the deSIgn and manufacture of calls and transformers tor Industry and defense. We speclal- ' 
Ize In the manufacture of calls and assemblies to the most rigid military specifications. 

CUSTOM WINDINGS 
COMPLETE FACILITIES 

for custom winding to your specifications. 

FERRITE POT CORE 
INDUCTORS & TRANSFORMERS 

-
Caddell-Burns has complete facilities for winding 
and assembling all types,of pot core assemblies, both 
fixed and variable. Write or phone in your specifica
tions. 

MODIFIED STOCK COILS 
Any of the coi Is shown on these pages can be wound 
to intermediate inductance values or modified to 
meet customer requirements, often at no additional 
cost. ' 

HIGH CURRENT' CHOKES #20 AWG Bare Tinned Copper "'" 

(#18 for·1 O_n_IY_' ---~[ ... ____ Jt-...,.....---- © TYPE 6150 IO·IOOI'H 
Recommended mounting pitch - 1.50" 

NOTES: L 1.25 Max. +-1.25 Min.,.-l I Typ. ' I ---.l .50 ~ ". I Max. ,--
1.' Effective inductance and Q measured on Boonton 260A Q·meter at frequencies 

specified, in accordance with MIL·C·15305. STANDARD VALUES: (Other values available on special order.) 

2. Current rating (Rated IDC) is based on .75 watt power dissipation for approx. 
20°C 'temperature rise. Depending on the application, these units ,may be 
operated at up to twice the rated current. 

3. Incremental.current (INCR I) is the minimum current at which the inductance 
. will be d&creased by 5% from its initial (zero - DCl value. 
4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating Temperature Range - -55°C to +850 C. 

6. Materials: 
Coil Form - Ferrite. 
Magnet Wire - Type B perMIL·W'583. 
Jacket - PVC shrink tube. 

HIGH CURRENT CHOKES 
TYPE 6490 10I'H·1.0mH 10% Tolerance 

Recommended mounting pitch - 1.75" 

Nominal Test Max. Min. 
Indue· Freq. DCR SRF 

Part No. tance* Min. Q MHz Ohms MHz 
6150·1 1OI'H 30 2.5 .018 10 
6150·2 20 18 2.5 .036 7.2 
6150·3 30 12 2.5 .063 5.0 
6150·4 40 12 2.5 .096 4.3 
6150·5 50 10 2.5 .110 3.7 
6150·6 75 8 2.5 .200 3.2 
6150·7 lOa 26 .79 .4QO 2.2 

*(-10, +20%) 

~see Table) _----.. 

--~[ Jt---
1.-1.60 Max.~1.25 Min."; 
I 'I Typ. I 

Rated 
IDC INCII 

Amps Amps 

6.40 21 
4.50 IS 
3.40 13 
2.75 12 
2.60 10 
1.90 9 
1.30 7.8 

o 
I AI 

-j Max. r-
NOTES: STANDARD VALUES: (Other values available on special order.) 
1 Inductance lI'easured on General Radio 1650B' Impedan'ce Bridge at I kHz. 
2. Current rating (Rated IDC) is b'ased on 1.0 watt power, dissipation for approx. 

20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (INCR' I) is the minimum 'current at which the inductance' 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric With'standing Voltage - 1000 VRMS. 
5. Operating Temperature Range - - 55°C to + 85°C. 
6.' Materials: 

CoiJ Form - Ferrite. 
. ~~1~~t~ipec;~x~~ Pug:: MIL,W·583. 

lead'Wires - Bare tinned c.opper. 

Part No. 
6490·1 
6490·2 
6490·3 
649,0·4 
6490·5 
6490·6 
6490·7 
6490·8 
6490·9 
6490·10 
6490·11 

Nominal 
Indue· 
tance 

10MH 
20 
30 
40 
50 
75 

100 
250 
500 
750 
1.0mH. 

Max. Min. Rated 
DCR SRF !DC 

Ohms MHz Amps 
.010 12.0 10.0 

.. 017 9.0 7.7 
.031 6.0 5.7 
.050 5.0 4.5 
.068 4.5 3.8 
.13 3.4 2.8 
.C56 1.5 4.2 
.14 0.90 2.7 
.30 0.60 1.8 
.56 0.45 1.3 
.80 0.35 1.1 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

A-1218 For manufacturers' sjlles offices. see yellow pages 

B Lead 
. INCR I A Dia . Size 
Amps In. AWG 
20 .65 14 
16 .62 16 
12 .61 18 
11 .60 20 
10 .59 20 

9.0 .58 20 
7.0 .79 18 
4.5 . :75 20 
3.3 .72 ' 20 
2.6 . ,68 20· 
2.3 .66 20 

EEM 1985 



@t] CADDELNL~9BURNS) 
HIGH CURRENT CHOKES 

1800 

40 East Second Street 
Mineola, New York 11501-3597 

Area Code 516 746-2310 

10 ftH-lOO mHo 10% Tolerance. Recommended Mounting Pitch-1.50" 

TYPE 7140 TYPE 7150 (EPOXY ENCAPSULATED VERSION) 
SEE NOTE 6 

I 
SEE NOTE 6 

~ [----.,I~ I 
1_1.20_1.1.25 Min·1 

Max Typ _1 1.05 1_ Max 1_1.30_1.1.25 Min .. 1 
Max Typ -I 1.10 1_ 

Max 

NOTES: (FOR BOTH TYPES) 
1. Inductance measured on Cambridge Technology type 

520 LIC Meter at 1 KHz. 
2. Current rating (Rated IDC) is based on 1.5 watt power 

dissipation for approximately 20°C temperature rise. 
Depending on the application, these units may be op
erated at up to twice the rated current. 

3. Incremental Current (INCR I) is the minimum current at 
which the inductance will be decreased by 5% from its 
initial (zero-DC) value because of saturation. 

4. Dielectric Withstanding Voltage-lOOO VRMS. 
5. Operating temperature range -55° to +105°C. 
6. Leads are bare tinned copper: -01 thru -10, #14 AWGj 

-11, #15 AWGj -12 thru -49, #16 AWG. 

7. Marking-Printed with Caddell-Burns Part Number. 
8. Materials: (See below) 

TYPE 7140 
Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Jacket: Flame Retardant PVC shrink tube UL Type FR-1 

Per MIL-I-23053 
TYPE 7150 
Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Cover and Coating: Epoxy encapsulated 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other values are available on special order.) 

DASH NO. 
Nominal 

Inductance 
"()1 10.uH 
"()2 12 
"()3 15 
"()4 18 
-OS 22 
"()6 27 
"()7 33 
"()8 39 
"()9 47 
-10 56 
-11 68 
-12 82 
-13 100 
-14 120 
-15 150 
-16 180 
-17 220 
-18 270 
-19 330 
-20 390 
-21 470 
-22 560 
-23 680 
-24 820 
-25 1.0mH 

125 

100 

~ 

~ 
V 

50 

1 KHz. 

EEM 1985 

DCR±20% Min.'SRF 
Ohms MHz 
0.0060 8.8 
0.0065 8.0 
0.0070 7.4 
0.0080 5.4 
0.0085 3.9 
0.0090 3.3 
0.010 3.1 
0.011 2.7 
0.012 2.6 
0.013 2.3 
0.017 2.1 
0.023 1.8 
0.025 1.6 
0.028 1.5 
0.032 1.4 
0.042 1.2 
0.048 1.1 
0.055 1.0 
0.072 0.96 
0.079 0.84 
0.11 0.72 
0.12 0.64 
0.14 0.62 
0.18 0.60 
0.20 0.52 

V-
)~ ""'~ -~ ....... 

./ i-'" ............. 

""" "'-

~ -... "'" 

10 KHz 

Rated IDC INCR I 
Amps Amps DASH NO. 

Nominal DCR±20% Min. SRF 
Inductance Ohms MHz 

16 43 -26 1.2 mH 0.23 0.48 
15 39' -27 1.5 0.31 0.40 
15 36 -28 1.8 0.35 0.37 
14 32 -29 2.2 0.46 0.32 
13 29 -30 2.7 0.54 0.30 
13 26 -31 3.3 0.72 0.27 
12 24 -32 3.9 0.79 0.25 
12 21 -33 4.7 0.90 0.24 
11 20 -34 5.6 1.2 0.20 
11 18 -35 6.8 1.3 0.19 

9.4 16 -36 8.2 1.7 0.16 
8.1 15 -37 10 2.0 0.15 
7.7 14 -38 12 2.7 0.12 
7.3 12 -39 15 3.1 '0.11 
6.8 11 -40 18 3.5 0.10 
6.0 10 -41 22 4.7 0.096 
5.6 9.2 -42 27 5.3 0.088 
5.2 8.0 -43 33 7.1 0.076 
4.6 7.4 -44 39 7.9 0.070 
4.4 6.8 ·45 47 11 0.067 
3.7 6.2 ·46 56 12 0.062 
3.5 5.7 -47 68 14 0.054 
3.3 5.1 -48 82 18 0.051 
2.9 4.7 -49 100 21 0.042 
2.7 4.2 

Typical Q Curves-Type 7140/7150 

v ~ ~~ 

~ - " 1'1' i-""'" f' 

" r\ 

~ \ 
"","'" ~ 

~"" ,," " ~ l...;' ~ 

~ ~P< " . '\ 
~ 

1"1" 
r--... ~ 

"" ~I"H ~mH ~~ 
1io T~ \'" 

100 KHz 
FREQUENCY 

1.0 MHz 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
For manufacturers' sales offices, see yellow pages 

Rated IDC INCR I 
Amps Amps 

2.6 3.8 
2.2 3.4 
2.1 3.1 
1.8 2.8 
1.7 2.6 
1.4 '2.3 
1.4 2.1 
1.3 1.9 
1.1 1.8 
1.1 1.6 
0.94 1.5 
0.87 1.3 
0.75 1.2 
0.70 1.1 
0.65 1.0 
0.56 0.90 
0.53 0.81 
0.46 0.74 
0.44 0.68 
0.37 0.62 
0.35 0.57 
0.33 0.51 
0.29 0.46 
0.27 0.42 

~~. 
~o.ur 

10 MHz 

A·1219 



1800 COILS. CHOKES. & INDUCTORS '1800 

HIGH CURRENT CHOKES 
TypE 6950 10,uH· HlH - 10% Tolerance 

Recommended mounting pitch - 1.40" 

SEE NOTE 6 

\r ( ....... _...;--.-.. -' , (0 
1-1.25 MIN. -+ 1.20 -I -1 thru -7, .93 MAX. I I 

TYP. MAX," -8 thrLl -73, .83 MAX.-J ~ 
~. 

NOTES: 
1. Inductance measured on General Radio 1650B Impedance 

Bridge at 1 KHz. 
2. Current rating (Rated IDC) is based on l.Owatt power dis· 

sipation for approximately 20°C temperature r.ise. Depend
ing on the application, these units may be 9perated at up 
to twice the rated current. 

STANDARD VALUES: (Other values available on special order.) 

Nominal Max. OCR Min. SRF Rated IOC INCR I 
Part No. Inductance Ohms MHI ma (2) ma (3) 

6950-01 lOltH .007 12 12,000 35,000 
-02 12 .008 8.0 11,200 32,600 
-03 15 .009 6.0 10,500 28,400 
-04 18 .010 5.7 10,000 25,900 
-05 22 .011 5.3 9500 23,800 
-06 27 .012 5.0 9100 21,000 
-07 33 .013 4.5 8800 18,700 
-08, 39 .020 3.4 7100 17,600 
-09 47 .022 3.2 6700 16,300 
-10 56 .034 2.6 5400 14,700 
-11 68 .038 2.4 5100 13,300 
-12 82 .042 2.2 4900 12,400 
-13 100 .048 1.9 4600 11,100 
-14 120 .054 1.7 4300 10,100 
-15 150 .073 1.5 3700 9100 
-16 180 .082 1.3 3500 8300 
-17 220 .. 091, 1.2 3300 7500 
·18 270 .12 1.1 2900 6800 
-19 330 .13 1.0 2800 6100 
-20 390 .18 .92 2400 5600 
-21 470 .20 .84 2200 5100 
-22 560 .26 .78 2000 4700 
-23 680 .30 .69 1800 4300 
-24 820 .40 .56 1600 3900 
-25 1.0 mH .45 .54 1500 3500 
-26 1.2 .50 .50 1400 3200 
·27 1.5 .70 .45 1200 2900 
-28 1.8 .80 .43 1100 2600 
·29 2.2 1.1 .42 950 2400 
-30 2.7 1.2 .40 910 2100 
-31 3.3 1.6 .28 790 1900 
-32 3.9 1.8 .26 750 1800 
-33 4.7 2.4 .23 650 1600 
·34 5.6 2.6 .21 620 1500 
·35 6.8 3.0 .20 580 1300 
-36 8.2 4.0 .19 500 1200 
-37 10 4.6 .18 470 1100 

'40 East second Street 
Mineola, New York 11501-3597 

Area Code 516 746-2310 

3. Incremental current (INCR I) is the, minimum current at 
which the inductance will be decreased by 5% from its 
initial (zero-DC) value. . '. 

4. Dielectric withstanding voltage - 1000,VRMS. 
5. Operati ng temperature range: ~ 55° to + 105°C. 
6. Leads are bare tinned coppe'r: -1 thru -7, #14 AWGi -8 

and -9, #16'AWG; -10 thru ~14, #18 ,AWG; ~15 thru 
-17, #19 AWG; -18thru -73, #20 AWG. 

7. Materials: 
Coil Form....., Ferrite 
Magnet Wire- Per FED. SPEC.J-W-OOll77/9 (MIL-W-583 
Type B) 
Jacket - PVC Shrink' Tube -, FLAME RETARDANT UL 
TYPE FR-l PER MIL-I-23053 

8. Marking - Printed with Caddell-Burns Part Number. 

Nominal' Max.'OCR Min. SRF Rated IDC INCR r 
Part No. Inductance Ohms MHz ma (2) ma(3) 

6,950-38 12 mH 6.1 .i6 400 1000 
-39 15 7.1 .15' 380 910 
-40 18 9.6 .14 320 830 
-41 22 11 .12 300 750 
-42 27 13 .095 280 680 
-43 ·33 15 .085 260 610 

.. 44 39 21 .077 220 560 
·45 47 24 .067 200 510 
-46 56 33 .065 180 470 
-47 68 36 .062 170 430 

, -48 82 41 .057 160 390 
-49 100 55 .051 140 350 
-50 120 60 .048 130 320 
-51, . 150 84 .040 HO 290 
-52 180 94' ,033 100 260 
-53 220 110 .032 95 240 
-54 270 127 .030 88 '210 
·55 330 165 .027 78 190 
-56 390 220 .023 67 180 
-57 470 240 .021 65 160 
-58 560 330 .020 55 150 
-59 680 360 .017 53 130 
-60 820 '400 .016 50 120 
-61 1.0 H 570 .014 42 110 
-62 1.2 650 .013 40 100 
-63 1.5 740 .012 37 90 
·64 1.8 1000 .on 32 , 83 
-65 ,2.2 1100 .010 30 75 
-66 2,7 1500 .0090 26 68 
-67 3.3 1700 ,0085 24 61 
-68 3.9 2200 .0080 21 56 

" -69 4,7 2500 .0073 20 51 
-70 5.6 3500 .0062 17 47 
-71 6.8 '1 4000 .0058 16 43 
-72 8.2 4800 .OOSO 15 39 
-73 10 5400 .0042 14 ,35 

TYPICAL Q CURVES - (TYPE 6950l ' 
125 

v ~ ~ 
I ~ 

~~ 
'-

........... 

" 
, 

~ , 
100 

V 
~ 

~ ~ ~ \ .." -V ~ 1-

10 1 1.0 H 

50 

1KHI 10 KHz 

i\ , 
~ 

~ 
~ .., ..... .... lb-

I"""'" -~ ~ 
10j jH 10mH 

100 KHz 
FREQUENCY ____ 

V 
/ 

", " 
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1.0mH 

. I· 

~--- "' ~ \ - \ 

"\ , 
,~ 

. '10YH rn 
1 MHz 10 MHz 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

A·1220 For manufacturers' sales offices, see yellow pages EEM 1985 



1800 

40 East Second Street 
MileoIa, New York 11501-3597 

Area Code 516 746-2310 

HIGH CURRENT CHOKES 
1 OpH-1.0H. 1 0% Tolerance. Recommended Mounting Pitch - 1.25" 

TYPE 6860 TYPE 6870 (EPOXY ENCAPSULATED VERSION) 
#20 AWG Bare Tinned Copper 

\ 9 ~I-----
r.78 Max.-+--- 1.25 Mln.--I 

Typ. 

NOTES: (FOR BOTH TYPES) 

G. 
I .42 I 

-'Max.r-

1. Inductance (Ls) measured on General Radio 1650B Impedance 
Bridge at 1 KHz. 

#20 AWG Bare Tinned Copper 

\ 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating temperature range - 55° to + 10SoC. 
6. Materials: 

Coil Form: Ferrite. 
Cover: TYPE 6860 - Polyester alpha-cellulose. 

o 
1.45 I 

-'Max.r-

2. Current rating (Rated IDC) is based on 0.5 watt power dissipation 
for approximately 20°C temperature rise. Depending on the appli
cation, these units may be operated at up to twice the rated current. Coating: Polyurethane per MIL-1-460S8. 

3. Incremental current (INCR I) is the minimum current at which the 
inductance will be decreased by 5% from its initial (zero-DC) value. 

TYPE 6870- Cover & Coating: Epoxy encapsulated. 
Magnet Wire: Per FED SPEC J-W-001177/9 (MIL-W-583 Type 8) 

STANDARD VALUES: (Electrical characteristics _, identical for both types. Other values are available on special order.) 

Naminal Max. DCR Min. SRF Rated IDC INCR I 
Dash Na. Inductance Ohms MHz ma ma 

Naminal Mal. DCR Min. SRF Rated IDC INCR I 
Dash No. .Inductance Ohms MHz ma ma 

-01 10,uH .023 45 4600 3200 
-02 12 .025 40 4500 2900 
-03 15 .030 32 4100 2600 
-04 18 .032 21 3900 2400 
---05 22 .035 12 3700 2200 
-06 27 .038 8.5 " 3600 2000 
-07 33 .043 5.8 3400 1800 
-08 39 .047 3.5 3200 1700 
-09 47 .054 3.2 3000 1500 
-10 56 .060 2.9 2900 1400 

32 3.9 mH 3.8 .34 360 160 
-33 4.7 4.3 .32 340 150 
-34 5.6 5.6 .26 300 140 
-35 6.8 6.3 .24 280 120 
-36 

~ 
8.2 8.6 .21 240 110 

-37 10 ~.7 .20 220 100 
-38 12 11 .19 210 92 
-39 15 15 .17 180 "84 
-40 18 20 .14 160 75 
-41 22 24 .13 140 68 

-11 68 .068 2.7 2700 1200 
-12 82 .073 2.5 2600 1100 
-13 100 .098 2.3 2300 1000 
-14 120 .14 2.1 1900 930 
-15 150 .18 1.9 1700 830 
-16 180 .20 1.5 1600 760 
"::"17 220 .28 1.3 1400 ,680 
-18 270 .31 1.3 1300 620 
-19 330 .35 1.2 1200 560 
-20 390 .38 1.1 1100 510 
-21 470 .44 1.0 1050 460 
-22 560 .48 .90 1000 430 
-23 680 .63 .80 890 390 
-24 820 .87 .72 760 350 
-25 1.0mH .96 .65 720 320 
-26 1.2 1.3 .62 620 290 
-27 1.5 1.4 .58 600 260 
-28 1.8 1.7 .53 540 240 
-29 2.2 2.3 .44 470 220 

-42 27 26 .12 130 62 
-43 33 35 .10 120 56 
-44 39 38 .95 110 51 
-45 47 50 .80 100 47 
-46 56 55 .72 95 43 
-47 68 76 .66 81 39 
-48 82 86 .62 76 35 
-49 100 99 .57 71 32 
-50 120 110 .52 67 29 
-51 150 200 .47 50 26 
-52 180 220 .43 48 24 
-53 "220 300 .38 41 22 
-54 270 320 .35 40 20 
-55 330 420 .32 35 18 
-56 ,390 480 .29 32 16 
-57 470 670 .26 27 15 
-58 560 730 .24 26 14 
-59 680 870 .19 24 12 

-30 2.7 2.6 .39 440 190 -60 820 950 .18 23 11 
-31 3.3 3.5 .36 380 180 -61 1.0 H 1100 .17 21 10 

TYPICAL a CURVES (Tvoe 6860/6870) 
150 v ....... 
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FREQUENCY_ 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
EEM 1985 For manufacturers' sales offices, see yellow pages A·1221 



1800 COILS, CHOKES, & INDUCTORS 1800 

, QUALITY COilS SINCE 1946 ' 

~3 CADDELL -BURNS'Mn!'a~ew~:'1~597 l~_ " , " ,>!J A{oo Code 516 746-2310 
". . . . . ~ . ~ . 

MINIATURE HIGH CURRENT ,CHOKES 
1.0p.H - 100mH .. 10% Tolerance. Recommended Mounting Pitch - .80" 

TYPE 7070 TYPE 7080 (EPOXY ENCAPSULATED VERSION) 

#22 AWG Bare Tinned Copper 

\ . '( ,Jt----,--
I- .63 -+--1.25 Min. -I 

Max. , Typ 

#22 AWG Bare Timed Copper 

@-.;;\a.---'OD 
~ .26 ~ -. ----"1-----

1- ,.65 -+-1.25 Min. -I 
Max. Max. Typ, 

·0 
1.281 

-tMax.j-

NOTES: (FOR BOTH TYPES) 
1. INDUCTANCE: 

3. Incremental current (INCR I) is the minimum current at which the 

For 1.0p.H thru 8.2p.H; effective inductance measured on Boonton 
260AQ-meter at 7.9 MHz in accordance with MIL-C,15305. 
For 10p.H thru 100mH; inductance (Ls) measured on General 
Radio 1650B Impedance Bridge at 1 KHz. . 

2. Current rating (Rated IDC) is based on 0.25 watt power dissipation 
for approximately 20°C temperature rise. Dependin9 on the 
application, these units may be operated at up to twice the rated 
current. 

. inductance will be decreased by 5% from ,its initial (zero-DC) value. 
4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating temperature range -55° to +105°C. 
6. Materials: 

Coil Form: Ferrite 
Cover: TYPE 7070- PVC shrink tube-flame retardant UL type 

FR-1 per MIL-I-23053 '. 
. TYPE 7080 - Epoxy encapsulated. 

Magnet Wire: Per FED SPECJ-W-001177/9(MIL-W-583 Type B) 

STANDARD VALUES: (Electrical characteristics are Identical for both types. Other values are available on special order.) 

DASH NO. NOMINAL MAX.OCR MIN.SRF RATEDIDC INCRI 
INDUCTANCE OHMS MHz rna rna 

NOMINAL MAX.DCR MIN.SRF RATED IOC INCRI 
DASH NO; INDUCTANCE OHMS MHz rna rna 

-01 1.01'H .010 155 5,000 6,400 
-02 1.2 .011 148 4,800 6,000 

-31 330"H .72 1.4 590 320 
-32 390 .79 1.3 580 300 

-03 1.5 .012 128 4,800 5;000 -33 470 .68 1.2 530 270 
-()4 1.8 -.013 120 4,400 4,500 -34 580 1.2 1.1 460 250 
-05 2.2 .014 108 4,200 4,100 -35 6SO 1.5 1.0 410 230 
-06 2.7 .015 100 4,100 3,800 
-07 3.3 .016 96 4,000 3,200 

-36. 820 1.7 .96 380 210 
-37 1.0rnH. 1.9 '.68 360 190 

-os 3.9 .017 90 3,800 3,000 -38 1.2 2.4 .78 320 170 
-09 4.7 .022 85 3,400 2,700 
-10 5.6 .028 76 3,000 2,500 

-39 1.5 2.8 .. 64 300 150 
-40 1.8 3.1 ," .80 280 140 

-11 6.8. .031 70 2,800 2,300 
-12 8.2 .035 51 2,700 2,000 

-41 2.2 4.5 .54 240 120 
-42 2.7 5.8 .44 210 110 

-13 10 .038 35 2,600 1,900 -43 3.3 8.1 .43 180 100 
-14 12 .043 21 2,400 1,700 
-15 '15 .049 14 2,300 1,500 

-44 3,9 8.9 .40 170 95 
-45 4.7 10 .38 160 86 

-16 18 .054 10 2,200 1,400 
-17 22 .059 .8,0 2,100 1,300 

-46 5.6 ' 11 .35 150 79 
-41 6.8 15 .29 130 72 

-18 27 .070 6.5 1,900 1,100 -48 8.2 17 .26 120 65 
-19 33 .077 6.1 1,800 1,000 -49 10 22 .24 110 59 
-20 39 .084 5.7 1,700 940 
-21 47 .093 5.1 1,600 810 

-50 12 26 .23 100 54 
-51 15 34 .19 66 48 

-22 56 .12 . 4.3 1,500 790 
·23 68 .13 3.6 l,4llO 710 

-52 18 39 .17 80 44 
-53 22 54 .16 68 40 

-24 82 .16 3.2 1,300 650 -54 27 62 .15 64 36 
-25, 1,00 .24 3.0 1,000 590 -55 33 82 .12 55 32 
-26 120 .32 2.7 880 540 -56' 39 93 .11 52 30 
-27 150 .43 2.1 760 480 -57 47 120 .0!l6 46 27 
-28 lSO ' .48 1.7 720 440 '-58 56 130 .092 44 25 
-29 220 .55 ' 1.6 670· 400 -59 , 68 190 .OSS 36 23 
-30 270 .62 1.5 640 360 -SO 82 210 .000 35 21 

-61 100 270 .074 30 19 

TYPICAL Q CURVES (Type 707017080) 
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1800 COILS, CHOKES, & INDUCTORS 1800 
( 

QUALITY COILS SINCE 1946 

~) CADDELL -BURNS'Mln~a~:ew~~1~597 ~2 ~ Area Code 516 746-2310 

MINIATURE HIGH CURRENT CHOKES 
1.0",H - 10mH. 10% Tolerance. Recommended Mounting Pitch - .60" 

TYPE 7120 TYPE 7130 (conformall, coated version) 

#24 AWG Bare Tinned Copper (Typ) r- Color Code - First Digit 
~ I =olor Code - Second Digh \ 

.50 
Max. -+-1.25 Min'-I 

Typ 

@J '--fiIIIllWllllmllJJlWI~---
1.16 1_ L .34 -+-- 1.25 Min. -I 

~Max. " Max Typ 

4. Dielectric Withstanding Voltage: 
Type 7120 - 1000 VRMS 
Type 7130 - 100 VRMS 

NOTES: (FOR BOTH TYPES) 5. Operating temperature range -55' to +105·C. 
1. Inductance: 6. Materials: 

(0 
1.13 1_ ~Max. 

For 1.0p.H thru 8.2p.H; effective Inductance measured on Boonton 260A Q-meter at Coil Form: Ferrite 
7.9 MHz in accordance with MIL-C-I5305. For 10p.H thru 10mH, inductance (Ls) Cover: Type 7120- PVC shrink tube- flame retardant UL type FR-1 per MIL-I-23053 
measured on General Radio 1650 B Impedance Bridge at 1 KHz. Type 7130 _ conforma"y coated with Polyurathane per MIL-I-46058 

2. Current Rating (Rated 1 DC) is based on 0.2 wall power dissipation for approximately Magnel Wire: Per FED SPEC J-W-001177/9 
20"C temperature rise. Depending on the application, these units may be operated at (MIL-W-583 Type B) 
up to twIce the rated current. • 7. Marking: 

3. Incremental current (INCR 1) is the minimum current at which the inductance will be Type 7120 _ Printed with part number 
decreased by 5% from its initial (zero - DC) value because of saturation. Type 7130 _ Color coded per dash number using standard EIA color code. 

STANDARD VALUES (Electrical Characteristics are identical for both types. Other values are available on special order.) 

DASH NO. NOMINAL MAX. OCR MIN.SRF 
INDUCTANCE OHMS MHz 

·01 r~I'H .Q18 190 
-02 .019 170 
·03 1.5 .020 160 
·04 1.8 .023 150 
·05 2.2 .031 130 
·06 2.7 .033 120 
·07 3.3 .054 110 
·08 3.9 .060 '100 
·09 4.7 .068 86 
·10 5.6 .074 64 
·11 6.8 .080 44 
·12 8.2 .087 32 
-13 10 .095 25 
·14 12 .11 17 
·15 15 .15 13 
-16 18 .16 10 
·17 22 .19 8.4 
·18 27 .22 8.0 
·19 33 .24 7.6 
·20 39 .26 7.1 
·21 47 .35 6.0 
·22 56 .47 5.8 
·23 68 .53 4.3 
·24 82 .60 4.1 
-25 100 .67 3.9 

100 

1 
a 

50 

~ ~ 
~ I"""""' 

1KHz 10KHz 

RATEDIDC INCR I 
ma ma DASH NO NOMINAL MAX. OCR MIN.SRF 

INDUCTANCE OHMS MHz 

3300 3000 
3200 2700 
3100 2500 
2900 2100 
2600 2000 
2500 1900 
1900 1700 
1aoo 1500 
1700 1400 
1600 1300 
1600 1200 
1500 1100 
1500 970 
1400 880 
1200 790 
1100 710 
1000 640 
950 580 
910 530 
880 480 
760 430 
650 400 
610 370 
580 330 
550 300 

·26 120l'H .90 3.6 
·27 150 1.2 3.2 
·28 180 1.4 2.8 
·29 220 1.9 2.3 
-30 270 2.1 2.1 
·31 330 2.4 1.9 
·32 390 3.0 1.7 
-33 470 3.4 1.4 
-34 560 4.7 1.3 
·35 680 6.4 1.2 
-36 820 7.1 1.1 
·37 1.0mH 7.9 1.0 
-38 1.2 9.0 .94 
-39 1.5 12 .76 
·40 1.8 14 .72 
·41 2.2 19 .64 
·42 2.7 25 56 
-43 3.3 29 53 
-44 3.9 34 48 
·45 4.7 37 .45 
-46 5.6 50 .40 
·47 6.8 58 .36 
-48 8.2 68 .29 
-49 10 75 .27 

TYPICAL Q CURVES (TYPE 712017130) 

~~ 
~ 

~ 
~ .... '" ~ 

/ 
...... 

~ 
~ 

~ 

100KHz 
FREQUENCY 

~ ~ \ 

......... 

--- --.. -- .... 

~ ",,- "" 
10mH 

~ 
l ~ .... "'-

I' ~ -- ,~ 
~ ---~ ~ 

"""" ~ 
~~ .. 

1.0mH 100,.,.H 

1MHz 

RATED IDC INCRI 
ma ma 

470 270 
410 250 
380 220 
320 200 
310 180 
290 170 
260 150 
240 140 
210 130 
180 110 
170 100 
160 95 
150 87 
130 78 
120 71 
100 64 
90 58 
83 52 
77 48 
74 44 
63 40 
59 36 
54 33 
52 30 

~ ~ 
10,.,.H 1.0,.,.H 

10MHz 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT 
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1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 «5 CADDELL ~BURNS) 
40 East Second Sbeet 

Mineola, New York 11501-3597 

Area Code 516 746-23)0 

HIGH CURRENT CHOKES 
TYPE 7000 10 ItH - 10 mH - 10% TOler~nce 

NOTES: 

A (SEE TABLE)--'lfC--+C:.:l 

8-32 
UNC-2A 
.25 MIN. 
LENGTH 

I" ... /1 r- MAX.--1 
1. Inductance measured on General Radio 1650 B Impedance Bridge at 

1 KHz. 
2. Current Rating (Rated IDC) is based on 3.0 watts power dissipation 

for approximately 20°C temperature rise. De~nding on the applica· 
tion, thesq units may be operat.ed at up to twi~e the rated currerit. 

3, Incremental Current IINCR I) is the minimum current at whicll the 
inductance will be decreased by 5% from its initial (zero·DC) value .. 

4. Dielectric withstanding voltage (winding ta.·case and mounting stud) -
500VRMS. .. 

STANDARD VALUES: (other values available on special order) 
A - Lead 

Nominal Mal. OCR Min. SRF Rated IDC INCR I Size 
Part No. Inductance Ohms MHz Amps (2) Amps (3) AWG 
7000·01 10 ItH .004 9.0 27 65 10 
7000·02 12 .004 7.2 27 58 10 
7000·03 15 .005 5.2 24 52 10 
7000-04 18 .006 4.4 22 44 11 
7000·05 22 .007 3.8 21 41 11 
7000·06 27 - .008 3.5 19 38 12 
7000·07 33 ml 2.8 17 33 13 
7000·08 39 .012 2.7 16 31 13 
7000·09 47 .013 2.5 15 28 13 
7000·10 56 .014 2.4 '14 26 13 
7000·11 68 .017 2.1 13 23 13 
7000·12 82 .019 2.0 13 21 . 13 
7000·13 100 .022 1.8 12 19 13 
7000·14 120 .027 1.4 11 17 14 
7000·15 150 .030 1.3 10 15 14 
7000·16 180 .039 U 8.8 14 15 
7000·17 220. .054 .90 7.5 13 16 
7000·18 270 .060 .85 7.1 12 16 
7000·19 330 .070 .75 6.5 11 16 

TYPICAL Q CURVES (Type 7000) 
125 

100 

-' 

~ ~ ~ ~ , 
~ - ~ " -::::;- ........ 

~ L.----' '"" 

50 

1 KHZ 10 KHz 

1.00 

I .50 _L 1.25 J 
j+MIN • .,-- MAX. ~ 

5. Operating temperature range: -55°C to + 105°C. 
6. Materials: 

CoilForm - Ferrite. 
Magnet Wire - per FED. SPEC. J-W·001l77l9 (MIL·W-583 Type B). 
Leads - Bare tinned copper. / 
Mounting Stud - 18·8 stainless steel.' 
Case - epoxy encapsulated. 

7. Marking - Printed with Caddell·Burns Part Number. 

A 
Lead 

Nominal Mal. OCR Min. SRF Rated IDC INCR I Size 
Part No. Inductance Ohms MHz Amps (2) Amps (3) AWG 

7000·20 390 ItH .090 .65 5.8 10 17 
7000·21 470 .10 .62 5.5 8.8 17 
7000·22 560 .11 .56 5.2 8.0 17 
7000·23 680 .14 .51 4.6 7.5 18 
7000·24 820 .17 " .49 4.2 6.7 18 

7000·25 1.0 mH .. 22 .43 3.7 6.0 19 
7000·26 1.2 .25 .37 3.5 5.4 19 
7000·27 1.5 .29 .36 3.2 4.8 19 
7000·28 1;8 .32 .33 3.1 4.4 19 
7000·29 2.2 .44 .31 2.6 4.0 20 

7000·30 2.7 .50 .27 2.4 3.6 20 
7000.·31 . 3.3 .69· .23 2.1 3.2 21 
7000·32 3.9 .75 .21 2.0 3.0 21 
7000·33 4.7 1.0 .20 1.7 2.8 22 
7000·34 5.6 1.1 .18 1.6 2.6 22 

7000·35 6.8· 1.3 .17 1.5 2.3 22 
7000·36 8.2 1.6 , .14 1.4 2.1 23 
7000·37 10 1.8 .13 . l.l 1.9 23 

.... 
""'""" ~ 

/ , 
~ - l\ ~ 

/' i' 
~ . 
~ 1 

". 

"'""" " \ ~ K " "" 10m" 1.0mH 100"," . . 10 ItH 

III I I 
100 KHz 1 MHz 10 MHz 

. FREQUENCY_ 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
A·1224 For manufacturers' sales offices, see yellow pages . EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

40 East Second S1leet 
Mineola, New York 11501-3597 

Area Code 516 746-2310 

SHIELDED HIGH CURRENT CHOKES TYPE 6900 10 J.<H - 8~ J.<H - 10% Tolerance 
100 J.<H -,-1.0 J.<H - 5% Tolerance 

[JIJ 
r- ·~A~.SQ· -I 1 r-.750 MAX., 

~ ~.080 MIN. 

NOTES: 

11---t -S~ 
/NlfE I 

.700 .5OD I (1 6 I 

~(.LI.+ I 
. ~ .300jE- , 

.700:.-j 

RECOMMENDED MOUNTING LAYOUT 
4 HOLES .051 Oil. 

3<>-j---r--' ·1 

'II ' : : 

4J~ __ ~2 

1. Inductance measured on General Radio 1650 B Impedance Bridge at 
1 KHz. 

2. Current rating (Rated IDC) is based on 1.0 watt power dissipation for 
approximately 20°C temperature rise. Depending on the application, 
these units may be operated' at up to twice the rated current. 

3. Incremental current (INCR Il is the minimum current at which the in· 
ductance will be decreased by 5% from the initial (zero·DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating temperature range - 55° to + 105°C. 
6. These units are available with an optional trimmer which, when fully 

inserted, will increase the inductance by at least 20%. Order by adding 
suffix "V" to dash numbers, e.g.: 6900 ·25V is continuously variable 
from 1.0 mH ±5% to 1.2 mH +10% -5%. If bottom access to 

STANDARD VALUES: (other values available on special order) 
Nominal Max. DCR Min. SRF Rated IDC INCR I 

Part No. Inductance Ohms MHz ma rna 
6900·01 10 J.<H .010 19 10,000 10,500 
6900·02 12 .011 13 9,500 9,500 

-·6900-03 15 .012 8.0 9,100 8,000 

~;gg:g~ 18 .013 6.6 8,700 7,400 
22 .014 5.3 8,400 6,900 

6900·06 27 .016 4.9 7,900 6,000 
6900·07 33 .018 4.5 7,400 5,400 
6900·08 39 .020 4.0 7,000 5,100 
6900·09 47 .031 3.6 5,700 4,600 
6900·10 56 .034 3.4 5,400 4,200 
6900·11 68 .040 3.2 5,000 3,800 
6900·12 82 .042 2.9 4,900 3,500 
6900·13 100 .047 2.7 4,600 3,200 
6900-14 120 .053 2.4 4,300 2,900 

. 6900·15 150 .071 2.1 3,800 2,600 
6900·16 180 .080 1.9 3,500 2,300 
6900·17 220 .11 1.7 3,000 2,100 
6900·18 270 .15 1.5 2,600 1,900 
6900·19 330 .17 1.4 2,400 1,700 
6900·20 390 .19 1.2 2,300 1,600 
6900·21 470 .24 1.1 2,000 1,500 
6900·22 560 .28 .90 1,900 1,300 
6900·23 680 .31 .80 1,800 1,200 
6900·24 820 .34 .70 1,700 1,100 
6900·25 1.0 mH .46 .61 1,500 1,000 
6900·26 1.2 .52 .57 1,400 910 
6900·27 1.5 .72 .54 1,200 820 
6900·28 1.8 .79 .52 1,100 740 
6900-29 2.2 .89 .50 '1,000 670 
6900·30 2.7 1.2 .44 900 610 

TYPICAL Q CURVES (Type 6900) 
200 

/v ~ K ~ / 
~ 

V ~ 
100 

~ ~ 
-: ::>,'" 

N ~ ,.../ 
l,.......---' 

1.0"H 

r"\ 

~ 

SPECIAL FEATURES 
SHIELDED - Magnetically shielded with ground lugs to minimize external 

field. 
ENCAPSULATED - with epoxy for maximum ruggedness and moisture 

protection. 
VARIABLE - with optional trimmer. See note 6. 
STABLE - typical temperature coefficient of +76 ±28 ppm/oC from 

- 30° to + 70°C. 

trimmer is desired, provide a ~l' dia. center hole as shown in the 
recommended mounting layout. 

7. Materials: 
Core- Ferrite. 
Case - Epoxy encapsulated. 
Magnet Wire - per FED SPEC j·W·00lI77!9 (MIL·W·583 Type B) 
Terminals (l·2) - -01 thru ·08 #18 AWG TINNED COPPER 

·09 thru ·14 #20 AWG TINNED COPPER 
·15 and ·16 #21 AWG TINNED COPPER 
·17 #22 AWG TINNED COPPER 
-18 thru ·61 .024 dia. TINNED PH. BRONZE 

Ground Lugs (3·4) - .016 x .028 STEEL, NICKEL PLATE WITH GOLD 
FLASH. 

8. Marking - Rubber stamped with Caddell-Burns part number. 

Nominal Max. DCR Min. SRF Rated IDC INCR I 
Part No. Inductance Ohms MHz ma ma 
6900·31 3.3 mH 1.3 .38 880 550 
6900·32 3.9 1.9 .35 730 510 
6900·33 4.7 2.1 .32 690 460 
6900·34 5.6 2.6 .29 620 420 
6900·35 6.8 3.1 .26 570 380 
6900·36 8.2 3.4 23 540 350 
6900·37 10 4.6 .20 470 310 
6900·38 12 5.1 .18 440 290 
6900·39 15 5.8 .17 420 260 
6900·40 18 7.8 .16 360 240 
6900·41 22 9.0 .15 330 210 
6900·42 27 12 .13 290 190 
6900·43 33 13 .12 280 170 
6900·44 39 18 .11 240 160 
6900·45 47 20 .10 220 150 
6900·46 56 27 .085 190 130 
6900·47 68 31 .070 180 120 
6900·48 82 34 .065 170 110 
6900·49 100 45 .060 150 100 
6900·50 120 51 .055 140 91 
6900·51 150 58 .050 130 82 
6900·52 180 77 .045 110 75 
6900·53 220 88 .. 040 105 67 
6900·54 270 120 .036 91 61 
6900·55 330 130 .032 88 55 
6900·56 390 150 .030 82 51 
6900·57 470 200 .028 71 46 
6900·58 560 280 .026 60 42 
6900·59 680 310 .024 57 38 
6900·60 820 350 .020 53 35 
6900·61 1.0 H 470 .016 46 31 

'" 1'1\ 

'f'o. -f\ I"- ~-i' ~~ ~ 

"' 
100 mH 10mH 1.0mH 1ooJ.<H 10J.< H 

1 KHz 10 KHz FREQUENCY_ 100 KHz 1.0 MHz 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1225 



1800COILS. CHOKES. & INDUCTORS 1800 

HIGH CURRENT IHIGH VOLTAGE CHOKES 
suitable for any high.current application - especially those requiring high· 
voltage transient suppression. 

TYPE 6309 n·360p,H 10% Talerance ". 
20-50KV minimum breakdown voltage 

NOTES: 
1. Minimum Breakdown Voltage ratings and dimensions are as follows: 

. Min. Breakdown· C Max •. Length In. Rec. Mtg, Pitch In. 
·1 thru·5 20KV 2.8 3.0 
·6 thru ·10 35KV 4.2 4.4 
·11 thru ·15 50KV 5.8 6.0 

2. Inductanc~ measured on General Radio 1650 Impedance Bridge at 1 KHz. 
3. Current rating (Rated IDC) is based on power dis.sipation of 1.5. watt for ·1 

thru ·5, 2.5 watt for ·6 thru -10, and 3.5 watt for ·11 thru .15; for approx. 
20°C temperature rise. Depending on applicat[on, these units may be operated 
at up to twice the rated. current. 

4. Incremental current '(INCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial '(zero - DC) value. 

5. Dielectric Withstanding Voltage - 1000 VRMS .. 
6. Materials: 

Coil Form- - Ferrite'. Jacket - PVC shrink tube. 
Magnet Wire -: Type B per MIL·W·583. 
Lead Wires - Bare tinned copper. 

HIGH CURRENT IHIGH VOLTAGE CHOKES 
suitable for any high·current application c- especially thOse requiring high· 
voltage transient suppression. 

TYPE 6400 80",H·2.0mH 10% Tolerance 
Recommended mounting pitch - 3.50/1 
25kV minimum breakdown voltage 

NOTES: 
1 Inductance measured on General Radio 16508 Impedance Bridge at 1 . '~z 
2: Current rating (Rated IDC) is based on 2.0 watt power dissipation for approx: 

20°C temperature rise. Depending on application, these units may be operated 
at up to twice the rated curre'nt. . 

3. Incremental current (lNCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. . 
5. Operating Temperature Range - -550C to + 85°C. 
6. Materials: 

Coil Form - Ferrite. 
Matnet Wire - Type 8 per MIL-W·583. 
Jac et PVC .shrlnk tube. 

SHIELDED CHOKES 
TYPE 1670 250p,H-100mH 10% or ~5% Tolerance (GMV also available). 

Recommended mounting pitch - .80" 

NOTES: 
1. These units are especially suited for filtering applications where small size, 

low DC resistance and magnetiC shielding are required. They are not recom· 
mended for applications requiring extremely high stability. 

2 Inductance (LP) is measured at 10KHz on a General Radio 1650 8 impedance 
. bridge. These units are available 'in either 10% or 25% inductan-ce tolerance. 

3. The test voltage specified in column 3 is the RMS voltage across the test unit 
during inductance measurement. 

4. Clirrent rating ,(Rated' 10C) is based on 0.3 watt power dissipation for approx. 
20°C temperature rise~ Depending on the application, these units may be 
operated at up to twice the rated current. . 

5. Incremental current (lNCRI) is the minimum current at which the inductance 
will be decreased' by 5% from ils initial (zero - DC) value. 

6. Dielectric Withstanding Voltage - 100 VRMS. 
7. Materials: . 

Coil Form and 'Shield - Ferrite. 
Magnet Wire - Type 8 per MIL·W·S83. 
Coating Polyurethane per MIL.J.46058. 

SHIELDED CHOKES' 
TYPE 1662 5.0mH-1.0H 1'0% or 25% Tolerllnce (GMV also available). 

Recommended mounting pitch·- 1.20" 

NOTES: " 
1. These units are especially suited for filtering applications where smaU· size, 

low DC resistance and magnetic shielding are required. They are not recom· 
mended for applications requiring extremely high stability. 

2. Inductance (Lp) is measured at 1.0 KHz on a General Radio 1650·B impedance 
bridge. These units are available in either 10% or 25% inductance tolerance. 

3. The test voltage specified in column 3 ·is the RMS voltage across the ·test unit 
during inductance measurement. 

4. Current rating (Rated IDC) is' based on 0:5 watt power dissipation for approx. 
20°C temperature rise. Depending on the ilPplication, these unils may be 
operated at up to twice the rated current. 

5. Incremental current (lNCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

6. Dielectric Withstanding Voltage - 100 VRMS. 
7. Materials: . 

Coil Form and Shield - Ferrite. 
Magn.et Wire -,' Type 8 per MIL-W-583. 
Coating - Polyurethane per MIL-1-46058. 

40 East Second street 
Mineola, New York 11501-3597 

Area Code 516 746~310 

B~Table) C ) CO 
1_ • C Max. 11.25 Min~ I A Max. _I ,. 
r---'See Note 1).' Typ.~ (See Table), r-

STANDARD VALUES· (Other values available on special order l 
Nominal' Max. Min. Rated B Lead 
Induc· OCR SRF loe INClII A Dla. Size 

Part No. tance Ohms MHz Amps Amps In. Awa 
6309-1 l1",H .005 40 18 11 .62 10 
6309·2 18 .007 33 15 9.0 .59 12 . 
6309·3 31 .013 ~~ 11 7.0 .56 14 
6309·4 46 .023 8.0 6.0 .52 16 
630g·5 79 .042 15 6.0. .4.5 .. 49 18 
6309·6 ~t .008 25 18 4.0 .62 10 
6309·7 .012 20 15 3.2 .59 12 
6309-8 80 .019 15 12 2.7 .56 14 
6309-9 120 .036 13 8.3 2.2 .52 16 
6309-10 190 .068 11 6.0 1.7 .49 18 
6309-11 60 .010 15 19 2.2 .62, 10 
6309-12 90 ,014 13 16 .1.8 .59 12 
6309·13 146 .025 10 12 1.4 . :~~ 14 
6309·14 225 .050 8 8.4 1.2 16 
6309'15 360 .100 7 6.0 .95 .49 18 

~ #16 AWG Bare Tinned Copper. 

-'~[ .. JI---
l......-- 11.25 Mi!!:-J I 3.25 Max; ----, +0 •• - TYP., 

® 
-iAM1Xr-

(See Tabie) 
STANDARD VALUES· (Other values available on special order.) 

Nominal Male. OCR Min. SRF Rated loe INCRI A 
Part No. Inductance Ohms MHz AnQls Amps Dla. 

6400-1 80liH .034 12 . ?7 7.5 .70 
6400·2 130 .065 11 5.5 5.6 .68 
6400-3 220 .13 9.0. 3.9 4.3 .67 
6400·4 350 .25 7.0 2.8 3.6 .66 
6400·5 560 .49 5.0 2.0 2.9 .65 
6400-6 780 .87 4.5 1.5 2.5 .64 
6400·7 1.4m" 1.9 3.2 1.0 1.8. .63 
6400·8 2.0 3.6 2.6 .75 1.4 .62 

STANDARD VALUES· (Other values available on special order) 
Rated loe INCRI 

Nominal Test Volts Max. OCR Min. SRF rna rna 
'Part No. Inductance See Note 3 Ohms MHz See Note 4 See Note 5 

1670-1 250",H .007 0.17 1.5 1330 60 
1670-2 500 .014 0.39 1.1 880 44 
1670-3 1.0mH .028 0.80 0.90 610 30 
1670-4 2.5 .07 1.8 OAO 400 20 
1670-5 5.0 .14 3.1 0;30 310 13 
1670-6 10 .15 6.3 0.20 220 9.4 
1670·7. 25 .lO 13 0.14 150 6.0 
1670·8 50 .40 28 0.10 100 4.3 
1670·9 100 .24 54 0.70 75 3.0 

~ #20 AWG Bare Tinned Copper 

~." ----eI~ . r 8 
: 

1..:78 Max.t-1.25 .Min. -J -.J '.53 l..I, Typ. . I I Max. I • . 
STANDARD VALUES· (Other values a":ailable on special order.) . 

Min: SRF 
Rated loe INCRI 

Nominal TeS\,volts Max. OCR rna rna 
Part No. Inductance See ote 3 Ohms MHi See'Note 4 See Nofe 5 

1662·1 5.0mH .14 .83 .28 770 20 
1662·2 10 .16 2.4 .20 450 13 
1662·3 25 .32 5.2' .11 310 8.0 
1662·4 50 .42 12 .080 200 5.0 
1662·5 100 .24 '30 .050 130 4.0 
1662·6 .250 .40 65 .. 035, 88 .2.3 
1662·7 500 .46 130 .024 62 1.6 
1662·8 1.0H .25 200 .015 50 1.2 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

A·1226 - Formanufacturers' sales offices. see yellow pages EEM 1985 



1800 COILS, CHOKES, &, INDUCTORS 1800 

QUALITY COilS SINCE 1946 

005 CADDELL-BURNS) 
40 East Second street 

Mi1eoIo, New York 11501-3597 

Area Code 516 146-2310 

MINIATURE SHIELDED CHOKES 
TYPES 6375/6376 1.0"H·5.0mH 10% Tolerance 

Recommended mounting pitch - .70" 

COlorCode~ 

#24 AWG Bare Tinned Copper ~ +------1--
.50 Max. 1.2T5 Min. 

yp. 

o 
.17 -' L 
Max.j I'" 

NOTES, 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with MIL-C-15305. 
2. Current rating (Ra,ted IDC) is based on 0.25 watt power dissipation for approx. 

20°C temperature rise. Depe~di'1 on the application, these units may be 
operated at up to twice the rate current. 

3. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating Temperature Range - ,...55°C to +105°C. 
6. Materia Is: 

Coil Form and Shield - Ferrite. 
Magnet Wire - Type B per MIL-W-583. 
Construction - Epoxy encapsulated. 
Coating - Polyurethane per MIL·I-46058. 

Marking - Color coded per dash number using standard riA color as follows: 
6375 - one color dot; 6376 - two color dots. e.g.: 637~-1 - one brown dot; 
6376-1 two brown dots, etc. 

MINIATURE CHOKES 
TYPE 660 0.1-2.0"H 10% Tolerance 

Recommended mounting pitch - .70" 

NOTES: 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with MIL-C-15305. 
2. Current rating (Rated IDC) is based on 0.2 watt ~ower dissipation for approx. 

20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Dielectric Withstanding Voltage - 100 VRMS. 
4. Operating Temperature Range - - 55°C to + 105°C. 
5. Materials: 

Coil Form - Mineral filled phenOlic. 
Magnet Wire _ Type B per MIL-W·583. 
,Coating - Polyurethane per MIL-,-46058. 

6. Marking Color coded per dash number using standard EIA color ~ode. 

MINIATURE CHOKES 
TYPE 620 1.0·100"H 10% Tolerance 

Recommended mounting pitch - .60" 

NOTES: 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with MIL·C·15305. 
2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 

20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (lNCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 100 VRMS. 
5. Operating Temperature Range _ -55°C to +105°C. 
6. Materia Is: 

Coil Form - Ferrite. 
Magnet Wire - Type B per Mll·W·583. 
Coating - Polyurethane per MIL·I·46058. 

7. Marking Color coded per dash number using standard EIA color code. 

MINIATURE CHOKES 
TYPE 659 250"H·10.0mH 10% Tolerance 

Recommended mounting pitch - .60" 
NOTES: 
1. Effective inductance, and Q measured on Boonton 260A Q·meter at frequencies 

specified in accordance with MIL·C'15305. 
2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 

20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 100 VRMS. 
~: gra~~~l!~:, Temperature Range - -55°C to + 105°C. 

Coil Form - ferrite. 
Magnet Wire - Type Bper MIL·W·583. 
Coating - Polyurethane per MIL·I-46058. 

7. Marking - Color coded per dash number using standard EIA color code. 

STANDARD VALUES· (Other values available on special order) 
Ratea 

loe INCII 
Nominal Test Max. Min. ma ml 
Induc· Freq. OCR SRF 5 •• 5 .. 

Part No. tance Min. Q MHz Ohms MHz Note 2 Not. 3 
6375-1 1.0!,H 55 1.9 .05 200 2200 2700 
6375-2 2.5 45 7.9 .08 115 1700 1600 
6375-3 5.0 35 7.9 .12 90 1400 1000 
6375-4 10 65 2.5 .42 55 770 750 
6375·5 25 55 2.5 .80 35 560 450 
6375-6 50 60, 2.5 1.5 27 400 300 
6375-7 100 70 2.5 3.1 20 280 200 
6376-1 100 50 .79 .60 6.0 640 50 
6376-2 250 55 .79 .92 2.6 520 32 
6376-3 500 50 .79 2.0 1.9 350 22 
6376-4 1.0mH 45 .25 4.7 0.8 230 15 
6376-5 2.5 45 .25 7.5 0.5 180 10 
6377-6 5.0 45 .25 17 0.4 120 7.0 

~, #22 AWe Bare Tinned Copper 

""" £Ior Code - See Note 6 0 

, .32 Max.l-+-l.2fy:ln'--i M!X.-ll-

STANDARD VALUES· (Other values available on special order) 
Rated 

loe 
Nominal T.,t Max. Min. Amp. 
Induc· Freq. OCR SRF See 'A 

Part No. tanci Min. Q MHz Ohms MHz Note 2 Dla. 
660-1 O.l"H 60 25 .014 420 3.8 .15 
660-2 0.2 60 25 .034 380 2.4 .14 
660·3 0.3 55 25 .060 340 1.8 .13 
660-4 0.4 55 25 .074 310 1;6 .13 
660·5 0.5 55 25 .12 280 1.3 .13 
660-6 0.75 45 25 .23 240 0.9 .13 
660~7 1.0 50 25 .3,9 200 0.7 .13 
660-8 1.5 30 7.9 .76 160 0.5 .12 
660·9 2.0 30 7.9 .96 140 0.4 .12 

~ #24 AWe Bare Tinned Copper 

"" 5 Color Code - See Note 7 
o(UJa ,0 

.34 Max. r- -f--l.2f:.ln'-I M!~. ~ f-
STANDARD VALUES· (Other values available on special order) 

Nominal Test' Max. Min. 
Indue· Freq. OCR SRF 

Part No. tanc. Min. Q MHz Ohms MHz 
620·1 1.0"H 50 7.9 .11 190 
620·2 2.5 50 7.9 .18 120 
620·3 5.0 45 7.9 .24 90 
620·4 7.5 40 7.9 .33 70 
620·5 10 40 2.5 .39 64 
620·6 15 60 2.5 .74 54 
620·7 20 55 2.5 .96 46 
620·8 25 60 2.5 1:2 40 
620·9 50 85 2.5 3.6 28 
620·10 75 90 2.5 6.3 22 
620·11 100 80 2.5 8.6 20 = #24 AWe Bare Tmned c,opper 
~ ~ "olor Code - See Note 7 

.34 Max. r-t- 1.2f:'ln'--j 

.~tea 
loe INCR I 
ma ma 

. S .. Sal 
Note 2 Note 3 
1300 4400 
1000 2600 

900 1800 
800 1350 
700, 1100 
500 950 
450 780 
400 680 
270 490 
170 410 
150 320 

@) 

.14......;11-
Max. I 

STANDARD VALUES· (Other values available on special order) 
Rated 

loe INCR I 
Nominal Test Max. Min. ma m. 
Indue· Freq. OCR SRF See See 

Part No. tance Min. Q MHz Ohms MHz Notl2 Note 3 

~gt~ 250,uH 40 .79 2.0 3.2 315 165 
500 35 .79 3.9 1.5 225 120 

659·3 1.0mH 60 .25 9.5 1.1 145 78 
,659-4 2.5 55 .25 24 0.6 90 50 
659·5 5.0 50 .25 50 0.5 63 37 
659·6 10 40 .079 75 0.3 51 30 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

EEM 1985 For manufacturers' sa!es offices, see yellow pages A-1227 



1800 ' COILS. CHOKES. & INDUCTORS 1800 

QUALITY COilS SINCE 1946 

@E .. 3 CADDELL-BURNS}M~:V:~~ 
.• . . . . . ,Area Code 516 746-2310 

PRINTED CIRCUIT CHOKES TYPE 6550 1.O,..H-10mH 10% Tolerance 

r 1.40 Max. ~ I-- .15 Max. STANDARD VALUES· (Other values available on special order.) 

--t 
H~ted 

INCa I IDC 
NDmlnal Tlst Mu. Min. ma ma 

DCR SRF SII SII rl -:35MaX• 

.50 
'. Min. 

r
>color Code

See Note 7 

-#24AWG PartND~ 
Indu!:-
tance Min. Q 

Freq. 
MHz Ohms MHz Note 2 NDt., 

. .-L... Bare Tinned Copper 

.300 _ ·.300±·005 

NOTES:· . 
1. ·Effective inductance and Q measured on Boonton 260A Q-meter at frequencies specified, 

in accordance with MIL-C-I530S.· . 
2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 200c 

temperature nse. Depending on the appJ.jcafion, these units may be operated at up to twice 
the rated current. 

3. Incremental current (INCR I) is the minimum current at which the inductance will be 
decreased ~y 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage -100 VRMS. 
~: £f~~l!ri Temperature Range - -55"C to + 105"C. 

Coil Form - Ferrite. . 
Magnet Wire - Type B.per MIL-W-583. 
Coating - Polyurethane per MIL-I-46058. 

7. Marking - color coded per dash number using standard EIA color code. 

6550-1 1.O,..H 
6.550-2 2.5 
6550-3 5.0 
6550-4 7.5 
6550-5 10 
6550-6 25 
6550-7 50 
6550-8 75 
6550-9 100 
6550-10 250 
6550-11 500 
6550-12 750 
6550-13 1.0mH 
6550-14 2.5 
6550-15 5:0 
6550-16 7.5 
6550-17 10 

MINIATURE SHIELDED VARIABLE INDUCTORS 

90 
S5 
90 
95 
90 
SO 
70 
45 
85 
55 
35 
30 
80 
75 
45 
25 
50 

7.9 • .015 ISO J600 7000 
7.9c'J .03 llO 2500 4100 
7 .. 9 .06 75 1800 2900 
7.9 .ll 70 1300 2500 
7.9 .19 55 1020 2100 
2.5 .50 IS 630 1300 
2.5 1.1 II 420 1000 
·2.5 1.2 5.5 400 860 

.79 1.5 2.S 365 700 

.79 ·2.7 1.6 270 450. 

.79 3.3 1.3 240 340 

.79 4:2 1.2 215 2S0 

.25 8.6 1.0 150 210 

.25 16 .53 110 140 

.25 31 .45 80 100 

.25 50 .32 63 80 

.079 70 .26 53 70 

Tolerance 2 place dec. ±.020 
3 place dec. ±.005 

TYPES 435/6344 .25-70.uH 

SCHEMATIC 

Color Code - .15 
See Note 7 ~ 1 r-

1'0'2 ~ 
4' ,3 ~ 

Note 4 
0\.° 0 ---- T 

o .260 .420 . 
1r0l2~ n Ground f!~0 .~52 Dla.C3Holes) 
~ --, ~ Terminal .26T~ ;... 1] .420 Sq. ~ 1 .21 ~ ~J:x.-i .: ~o52 Dia. (4 Holes) 

.288 .067 Dia. (2 Holes) 
Recommended Mounting Layout 

.'120' Max.· 500 
S~ " ' 

2~ TYPE 435 
vertical mount 

NOTES: 
1. ·For vertical mount, order as 435-1 ..• etc .. For horizontal mount, order as 

6344-1 .•. etc. 

2. Effective inducta"ce and Q measured on Boonton 260A Q-meter at frequene/es 
spbcified, in accordance with M1L-C-15305. 

3. Self-resonant frequencies are measured at maximum inductance. 

4. Unit can be tuned from top or bottom with lfall insulated screwdriver (part no. 
CoB 2102). For type 435 only, provide .156 dia. hole if bottom access to tuning 
core is desired. 

5. ·Current rating is based on .15 watt power dissipation for approx.· 20°C 
temperature rise. Depending on the application, these units may be operated 
at up to twice the rated current. . 

6.· Materials: 
Terminals - Tin-plated brass. Core - Ferrite. 
Coil form and Base - Molded nylon. Shield Can - Cadmium-plated brass: 

7. Marking - Marked with. Caddell-Burns Part No. on side of can, and color
coded per dash number on bottom between two active terminals. 

TYPE 6344 Recommended Mounting layout 
horizontal mount 

STANDARD VALUES: (Other values available on special order.) 
Min. 

MlnimumQ Test SRF Max. Current 
Minimum Range 

L ~n. Lla •. Freq. MHz DCR Ratinl 
Part No. L Min. L Max. MHz Note 3 Ohms rnl 

435/6344-1 .25.uH .50.uH 75 50 25 200 ,03 2200 
435/6344-2 .48 1.0 70 45 25 150 .08 1300 
435/6344-3 .90 2.1 70 45 25/7.9 110 .17 930 
435/6344-4 1.7 3.9 50 55 7.9 80 .60 500 
435/6344-5 3.5 8.5 50 45 7.9 55 1.2 350. 
435/6344-6 7.5 17 60 40 7.9/2.5 40 2.3 250 
435/6344-7 16.5 35 50 50 2.5 11 1.9 280 
435/6344-8 33 70 45 45 2.5 8 2.9 220· 

MINIATURE SHIELDED VARIABL E INDUCTORS 

TYPE 434 .55-64.uH 

NOTES: 

Tol: 2 Place Dec. ±.020 
3 Place Dec. ±.005 

1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 
specified. in accordance with MIL-C-15305. 

2. Self-resonant frequencies are measured at maximum inductance. 
3. Provide .187 dia. hOI.e if bottom access to tuning core is desired.' Unit can be 

tuned from top or bottom with standard .060 square tuning tool (Part No. 
C-B2102). . . '. .' 

4. Current rating is based on .2 watt power diSSipation for approx. 200 Ctem
perature rise. Depending on the aPplication. these units may be operated 
at up to twice the rated current. 

5 .. Materia Is: 
Terminals - Tin-plated brass. 
Coil Form and Base ~ Molded nylon. 
Core - Moisture proofed powdered iron. . 
Shield can -Ah;mirfum plain finish. ' 

6. Marking - Marked with Caddell-Burns No. on side of can; and color-coded 
per dash number on bottom between two active terminals. 

1¥r.tode -See Note 6 
·1. i'2' [3 8 .66 Max. . 

4' .'.~L 

Recommended Mounting Layout 

.067 Dia. (2 Holes) 
.052Dla. '" _ . 
(4 Holes) -. .. ~ T :} 

.560 I- -'.21 1 1-=.68 
sq.! I I-Max. -< 

See Note 3 ,.0 ~2 .570 
.. __ . ..L 

.312-< .", ... SCHEMATIC 

STANDARD' VAL~ES· (other values availabf.e i)~ .Jelal order.) 

MinlmumQ'>o 
Min. 

Test SRF Max; Curren 
Minimum Range 

L ~n. LID. 
Freq. MHz DCR Rating 

Part No. L .Min.. L Max. MHz Note 2 Ohms ma 
434-1 .55,..H .90.uH 90 85 25 160 .06 1800 
434-2 .90 1.4 90 70 2517.9 130 .12 1200 
434-3 1.4 2.4 60 70 7.9 100 .25 890 
434-4 2.2 4.1 60 80 7.9 80 .60 570 
434-5 3.9 7.7 55 55 7.9 52 1.0 440 
'434-6 7.5 11 35 70 7.9/2.5 21 1.2 400 
434-7 11. 17 5.5 75 ' 2.5 16 1.4 370 

'434-8 18 27 55 75 2.5 14 1.8 330 
434-9 27 42 55 70 2.5 13 2.4 280 
434-10 42 64 55 65 2.5 11 3.1 250 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
Ao1228 For manufacturers' sales offices, see yellow pages EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 

QUALITY COilS SINCE 1946 «5 CADDELL-BURNS) 
SUBMINIATURE SHIELDED VARIABLE INDUCTORS 

.033 OIA. (41----!. .. --. --L TYPE 6740 
r-m 

GROUN~~ 
TERMINAL r l .315 
~ 
l F·,56 ~ 

.060 D'A. _ •.• ffi __ -1_ 

(NOTE41~. , 

.1581::~:-=J -~ .200 .100 
,100 ~ i--- sa . 

~J 
SQ. 

NOTES: 

1. Effective inductance and Q 
.. 

measured on Boonton 260A Q. 

meter in accordance with Mll·C· 
15305. 
2. Self-resonant frequencies are 
measured at nominal inductance. 
3. Ground terminal may be bent 
as required 10 fit exisling layouts. 
4. Provide .156 DlA. hole if 
bottom access to tuning core is 
desired. Tuning range on -38 
thru -61 may be extended bV 
allowing core to extend 1/16" 
below moun~ng surface (wlten 
lminaY,lnom). 
5. Current rating is based on % 
watt power diSSipation. 
6. MATERIA lS-

Terminals: tin plated copper. 
Terminal Base: molded phenolic. 
Coil Form: polyester fibergla ... 
Core: moisture· proofed powder· 
ed ir.on or ferrite. 
Shield Can: lin plated copper. 
Impregnation: varnish per Mil· 
V·17J. 

. 420 
MAX. 

RECOMMENDED MOUNTING LAYOUT 

SCHEMATIC 

(TOl ~ .0031 

STAIDARD VALUES (lNTEFUIEOIATE AND SPtCIAL VALUES AVAILABLE ON SPECIAL ORDERI 
_III Milli ........ a .... ..... TIltF,... ".DCR ,.'r'SRF _ ... , ... - LMIN LMAX .L_ MHZ OHMS Hz NOld 

01 .10uH .08uH .12vH 80 '5 .0' '50 
-03 .15 .12 ... .5 '5 .03 '58 
-os .22 ... .27 .5 '5 .D4 '58 
-01 .33 .27 .39 90 '5 .05 '50 
-08 .41 .39 .56 90 '5 .13 230 
-11 .68 .56 .82 90 25 .11 200 
-13 '.0 .82 1.2 90 25 .31 1&0 
-15 1.5 1.0 1.8 &0 1.9 .33 125 
-11 2.' 1.5 '.1 65 1.9 .12 110 
-19 3.3 ,., 3.9 65 1.9 1.3 95 
-21 4.1 3.3 5.6 60 1.9 1.5 80 
-23 6.8 '.1 a., 60 1.9 1.8 62 
-25" 10 '.8 12. 60 1.9 ,., 45 
-21 15 10 18 12 '.5 1.5 12 
-'9 " 15 21 61 '.5 1.8 9.5 
-31 33 " 39 65 '.5 '.1 1.8 
-33 41 33 56 51 '.5 2.6 ... 
-35 68 41 82 " 2.5 3.0 5.3 
-31 100 68 120 4' 2.5 3.5 5.0 
-3. 150 100 180 10 .19 3.6 3.4 
-41 "0 150 210 .5 .19 ·6.0 '.8 
-43 330 220 390 90 .19 1.9 '.3 
-45 410 330 560 40 .19 II 1.9 
-41 680 410 8211 35 .19 13 1.1 
-48 1.OmH .8BmH 1.2mH 32 .19 11 1.5 

-" 1.5 1.0 1.8 31 .'5 32 .86 
-53 '.2 1.5 '.1 31 .'5 41 .72 
-55 3.3 ,., 3.9 40 .'5 51 .68 
-51 '.1 3.3 5.' 21 .'5 80 .41 
-59 6.8 4.1 8.' '5 .25 .. .3' 
-61 10 6.8 12 '5 .25 110 .31 

MINIATURE SHIELDED VARIABLE INDUCTORS 
.052 Dla. ,.(l67 Dia. (2 Holes) TYPE 6380 

4' @ •• 66Max .08·370/LH 

.... oe 
MN.-. 

3_ 
2800 ,-
'2110 
1350 
1200 
850 
.58 
558 
425 
400 
350 
325 
400 
350 
325 
300 
215 
250 

'SO 
200 
158 
125 
125 
100 
85 
15 
65 
55 
SO 
45 

~!IWL Code - See Note 6 

11 ,12'"" ~ 
IOsqfL .21"""'1 .70~ 
• 560 Max. 

(4 HoleS) ....... '"e h. 14 "1-
See Note 3-e.312 ,570 ..'3 

... ·T'-&. 
.31~ ~ SCHEMATIC 

Tol: 2 Place Dec. ±.020 
3 Place Oec. ±.005 

Recommended Mounting layout 

NOTES: 
1. Effective inductance and Q measured on Boonton 260A Q·meter at frequencies 

specified, in accordance with Mll·C·15305. 
2. Self·resonant frequencies are measured at maximum inductance. 
3. Provide .187 dia. hole if bottom access to tuning core is desired. Unit can be 

tuned from top or bottom with standard .060 square tuning tool (Part No. 
C·Bn02). 

4. Current rating is based on .2 watt power dissipation for approx. 200 C 
temperature rise. Depending on the application, these units may be operated 
at up to twice the rated current. 

5. Materials: 
Terminals - Tin·plated brass. 
Coil Form and Base - Molded nylon. 
Core - Moi stu re·proofed powered iron or ferrite. 
Shield Can - Aluminum plain finish. 

6. Marking - Marked with Caddell·Burns Part No. on side of can; and color· 
coded per dash number on bottom between two active terminals. 

STANDARD VALUES, (Other values available on special order.) 

Min. 
Minimum Q Test SRF Max. Current 

Minimum Range 
L ~n. LlaX. 

Freq. MHz OCR Rating 
Part No. L Min. LMax. MHz Note 2 Ohms rna 
6380-1 .08/LH .I1/LH 65 75 25 300 .012 4000 
6380·2 .10 .17 75 85 25 280 .014 3700 
6380·3 .13 .23 75 90 25 260 .015 3600 
6380·4 .17 .28 80 90 25 230 .016 3500 
6380·5 .25 .44 90 95 25 180 .024 2800 
6380·6 .29 .53 90 95 25 170 .026 2700 
6380·7 .48 .84 90 90 25 140 .058 1800 
6380·8 .71 2.5 90 85 25/7.9 80 .10 1400 
6380-9 1.8 5.7 70 110 7.9 50 .50 630 
6380-10 4.5 14 55 120 7.9/2.5 18 .85 480 
6380-11 12 40 60 115 2.5 10 1.6 350 
6380-12 30 99 55 80 2.5 5.6 2.4 280 
6380-13 73 190 55 115 2.5/.79 4.8 3.B 220 
6380-14 14B 370 75 120 .79 3.5 5.6 180 

1800 

40 East Second Street 
Mineola, New York 1150h3597 

Area Code 516 746-2310 

8460 8481 8482 

LOW-COST 
PRINTED-C.IRCUIT 

VARIABLE INDUCTORS 
TYPE 6460 
Yarillllo R.f. Induclor. 

fou, Print ... Ci,cull formi .. I ...... ntinl-.5 .. I .... Conte" 
Size 5/8" x 5/8" x 98!> long 

Polyester Cetlulose COil form 

Nam. 
Ind_olllap D.C. Wire 

SllICk Mlcrollen,i. R •. Sizt 
No. Min. 1Iu. Q' Q" Ohm. AWG 

6460·1 D6 09 SO 105 OOS 22 
6460·2 09 16 100 130 010 22 
6460·3 15 29 ·120 140 011 22 
6460·4 19 40 130 145 012 22 
6460·5 32 68 80 105 OS 20/44 
6460·6 .60 135 SO 125 II 20/44 
6460·7 114 2.5 90 135 .15 20/44 
6460·S 20 4.0 100 140 21 20/44 
6460·9 11 5.6 110 120 26 20/44 
6460·10 45 SI 4S S5 .29 20/44 
6460·11 70 114 43 150 37 20/44 
6460·12 9) 16.4 80 140 41: 20/44 
6460·13 15.6 26.2 90 155 .61 20/44 
6460·14 192 44 SO 110 L80 7144 
6460·15 41 95 80 90 2.56 7/44 
6460·16 70 183 65 100 3.24 7/44 
6460·17 180· 525 90 98 ·576 7/44 
6460· IS 445 1040 94 105 932 7/44 

Note. inductance & Q at vanous frequenCIes can be altered by 
changing type of core used (see parts section for COfes 
"allablel Dash No.1 Ihru 15 us.s Powdered Iron Cor. 
302-250-6R. Dasli No. 161hru IS uses hrrll. Cor. 
303-250-6R 

TYPE 6461 

1nd_.Roop 
Stock M_,III 
N •• MI •. Mo •. 

6461·1 .09 12 
6461·2 I .14 
6461·3 .14 22 
6461·4 18 33 
6461'5 23 44 
6461·6 37 .68 
6461·7 .58 11 
6461·8 II 22 
6461·9 2 4.4 
6461·10 3.3 8 
6461·11 7 136 
6461·12 12.4 25.5 
6461·13 22.5 49 
6461·14 47 100 
6461·15 99 174 
6461·16 170 332 
6461·-17 322 570 
6461·18 525 910 

TYPE 6462 

_coRoop 
SllICk .r_,I. 

No. Min. Mol. 

6462·1 08 10 
6462·2 .4 .8 
6462·3 6 1.3 
6462·4 1.1 2.6 
6462-5 21 51 
6462·6 3.4 8.6 
6462·7 80 16.9 
6462·8 162 395 
6462·9 34 84 
6462·10 57 124 
6462·11 67 141 

-

Yorlllllo R.f. Coil Slri. 
Size 5/S" • 5/S" , .625 Lonl 

0.5" PC. Mounlinl 

Noon. 
D.C. Wire 
Il0l. Sizo 

0' 0" 0It001 AWG 

58 66 007 22 
102 128 009 22 
128 150 01 22 
134 155 011 22 
140 154 .013 22 
87 105 102 7/41 
87 100 136 7141 
72 115 2 7/41 
80 112 29 7141 
96 140 77 7/44 
70 130 102 7144 
85 134 1.42 7144 
90 127 1.93 7144 

'86 97 28 7/44 
75 142 42 1144 
95 146 6.0 7/44 

102 140 85 7/44 
97 125 104 7/44 

Vorilllllo R.f. Coil 
with ..-... Iron Sltiold 

SIZe j/8" , 5/8", 730 Lon, 
OS' P.C Mountlnl 

Nom. 
D.C. Wire 
Il0l. Sill 

0' 0" 0Itnn AWG 

84 89 007 22 
82 100 II 7/41 
85 105 14 7/41 
71 115 20 7/41 
85 145 55 7/44 
96 145 75 7/44 
70 150 1.14 7/44 
94. 142 1.52 7/44 
86 110 2.21 7/44 
80 145 274 7144 
80 148 316 7/44 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1229 



1800 COILS. CHOKES. & INDUCTORS 

MOLDED .~ MIL-C-15305, including MS-75083, MS-75084, MS~75085 
MS-14046, MS-18130, MS-90538 

~D SHIELDED MS-75087, MS-75088, MS-75089 
MS-90537 AND MUCH MORE ... 

RF COILS 
MIL-C-39010 - HIGH RELIABILITY, DASH NUMBERS 01 THRU 10 

1800 

A·1230 ,For manufacturers' sales offices, see yellow pages 'EEM -1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

GAL~ RF CHOKES, MIL .. C .. 15305, MODEL 1M t=T~P--r--B~ D 

.: ~ epoxy Molded. FI .... Retardant, Standard and Shielded ~ I ,I. ~--. r- DIA. 

I INDUCTANCE RANGE & MIL STANDARD I 
INDUCTANCE RANGE DIMENSIONS 

Mil. Range shown In bold face CLASSIFICATION 

Model No. From Grade Class 
Military 

Model No. A B C D To Standard 

.10/LH 1.00 /LH 1 B MS75083 Max. .105 [2.67] .260 [6.60] 1.626 [41.30] .0215 [.546] 
IM-2 

IM-2 1.2/LH 27/LH 1 A MS75084 Min. .085 [2.16] .240 [6.10] 1.250 [31.75] .Q185 [.470] 

33/LH 1000/LH A MS75085 Max. .165 [4.19] .385 [9.78] 1.625 [41.28] .027 [.686] 

.15/LH 4.7/LH B MS18130 
1M-4 

Min. .145 [3.68) .365 [9.27] 1.250 [31.75] .023 [.584) 
5.6/LH 33/LH A MS14046 Max. .200 [5.08] .450 [11.43] 1.625 [41.28] .027 [.686] IM-4 
36/LH 240/LH A MS90538 IM-6 

Min. .180 [4.57] .430 [10.92] 1.250 [31.75] .023 [.584] 
270p.H 1800 p.H 

Max. .225 [5.72] 1.625 [41.28] .030 [.762] 
.10/LH 

.570 [14.48] 
2.7/LH B MS75008 IM-8 

3.3/LH 27/LH A MS75101 
Min. .205 [5.21] .550 [13.97] 1.250 [31.75] .026 [.660] 

IM-6 
33p.H 220 JLH Max. .250 [6.35] .750 [19.05] 1.625 [41.28] .034 [.884] 

IM-l0 
270/LH 1OOO/LH A MS90539 Min. .230 [5.84) .730 [18.54] 1.250 [31.75) .030 [.762] 

IM-8 1100 /LH 3600/LH A MS90540 Max. .172 [4.37] .430 [10.92] 1.625 [41.28] .027 [.686] 
IMS-5 

IM-l0 3900/LH 10,000 /LH A MS90541 Min. .152 [3.86] .390 [9.91] 1.250 [31.75] .023 [.584) 

IMS-5 .1/LH 100,000 /LH A MS75088 

MODEL NO. 1M-2 Test Test Test MODEL NO. IM·6 Test Test 
Freq. Freq. F':li Freq. Freq. 

Ind. & Tol. Q L&Q Ind. & Tol. Q L&Q Ind. & Tol. Q L& Ind. & Tol. Q L&Q Ind. & Tol. Q L&Q 
(/LH) Min_ (Mhz) (/LH) Min. (Mhz) (/LH) Min. (Mhz) (/LH) Min. (Mhz) (/LH) Min. (Mhz) 
.10±10% 40 25.0 220. ±10% 30 )9 47 .± 5% 55 2.5 .10±10% 55 25.0 270 ± 5% 65 .79 
.12±10% 40 25.0 270. ±10% 30 .79 51 ± 5% 55 2.5 .12±10% 55 25.0 300 ± 5% 65 .79 
.15±10% 38 25.0 330. ±10% 30 .79 56 ± 5% 55 2.5 .15±10% 55 25.0 330 ± 5% 65 .79 
.18±10% 35 25.0 390. ±10% 30 .79 62 ± 5% 55 2.5 .18±10% 55 25.0 360 ± 5% 65 .79 
.22±10% 33 25.0 470. ±10% 30 .79 68 ± 5% 55 2.5 .22±10% 50 25.0 390 ± 5% 65 .79 
.27±10% 33 25.0 560. ±10% 30 .79 75 ± 5% 55 2.5 .27±10% 50 25.0 430 ± 5% 65 .79 
.33±1()Ok 30 25.0 680. ±10% 30 .79 82 ± 5% 50 2.5 .33±10% 50 25.0 470 ±: 5% 65 .79 
.39±10% 30 25.0 820. ±10% 30 .79 91 ± 5% 50 2.5 .39±10% 50 25.0 510 ± 5% 65 .79 
.47±10% 30 25.0 1000. ±10% 30 .79 100 ± 5% 50 2.5 .47±10% 50 25.0 560 ± 5% 65 .79 
.56±10% 30 25.0 MODEL NO. IM·4 110 ± 5% 60 .79 .56±10% 50 25.0 620 ± 5% 60 .79 
.68±10% 28 25.0 .15±20% 50 25.0 120 ± 5% 65 .79 .68±10% 45 25.0 680 ± 5% 60 .79 
.82±10% 28 25.0 .22±20"10 50 25.0 130 ± 5% 65 .79 .82±10% 40 25.0 750 ± 5% 60 .79 

1.00±10% 25 25.0 .33±2O"10 45 25.0 150 ± 5% 65 .79 1.00±10% 40 25.0 820 ± 5% 60 .79 
1.20±10"10 25 7.9 .47±2O"10 45 25.0 160 ± 5% 65 .79 1.20±10% 30 7.9 910 ± 5% 60 .79 
1.50±10% 28 7.9 .56±10% 50 25.0 180 ± 5% 65 .79 1.50± 1 0"10 30 7.9 1000 ± 5% 60 .79 
1.80±10% 30 7.9 .68±10"10 50 25.0 200 ± 5% 65 .79 1.80±10% 30 7.9 MODEL NO. IM·8 
2.20 ±1 0% 30 7.9 .82±10% 50 25.0 220 ± 5% 65 .79 2.20±10% 30 7.9 1100 ± 5% 60 .25 
2.70±10"/0 37 7.9 1.00±10% 50 25.0 240 ± 5% 65 .79 2.70±10% 30 7.9 1200 ± 5% 60 .25 
3.3O±10% 45 7.9 1.20±10% 33 7.9 270 ± 5% 65 .79 3.30±10% 30 7.9 1300 ± 5% 60 .25 
3.90±10"/o 45 7.9 1.50±10% 33 7.9 300 ± 5% 65 .79 3.90±10% 30 7.9 1500 ± 5% 65 .25 
4.70±10"/o 45 7.9 1.80±10"/o 33 7.9 330 ± 5% 65 .79 4.70±10% 30 7.9 1600 , ± 5% 65 .25 
5.60±10% 50 7.9 2.20±10% 33 7.9 360 ± 5% 65 .79 5.60±100,i. 30 7.9 1800 ± 5% 65 .25 
6.80±10% 50 7.9 2.70±10% 33 7.9 390 ± 5% 65 .79 6.80±10% 30 7.9 2000 ± 5% 65 .25 
8.20±10"10 55 7.9 3.3O± 1 0"/0 33 7.9 430 ± 5% 65 .79 8.20±10% 30 7.9 2200 ± 5% 70 .25 

10.0 ±lO"/o 55 7.9 3.90±10% 33 7.9 470 ± 50/.- 65 .79 10.0 ±10% 30 7.9 2400 ± 5% 70 .25 
12.0 ±10% 45 2.5 4.70±10% 33 7.9 510 ± 5% 65 .79 12.0 ±10% 50 2.5 2700 ± 5% 70 .25 
15.0 ±lO"/o 40 2.5 5.60±10% 45 7.9 560 ± 5% 65 .79 15.0 '±10"10 55 2.5 3000 ± 5% 70 .25 
18.0 ±10% 50 2.5 6.80±10% 50 7.9 620 ± 5% 65 .79 18.0 ±10% 60 2.5 3300 ±.5% 70 .25 
22.0 ±10% 50 2.5 8.2O±10% 50 7.9 680 ± 5% 55 .79 22.0 ±10% 60 2.5 3600 ± 5% 70 .25 
27.0 ±10"10 50 2.5 10 ±10% 55 7.9 750 ± 5% 55 .79 27.0 ±10% 65 2.5 MODEL NO. IM·10 
33.0 ±10% 45 2.5 12 ±10% 65 2.5 820 ± 5% 55 .79 33.0 ±10% 75 2.5 3900 ± 5% 80 .25 
39.0 ±10% 45 2.5 15 ±10"10 65 2.5 910 ± 5% 55 .79 39.0 ±10"10 75 2.5 4300 ± 5% 80 .25 
47.0 ±lO"/o 45 2.5 18 ±10% 75 2.5 1000 ± 5% 55 .79 47.0 ±10% 75 2.5 4700 ± 5% 80 .25 
56.0 ±10% 45 2.5 22 ±10% 75 2:5 1100 ± 5% 30 .25 56.0 ±10% 75 2.5 5000 ± 5% 80 .25 
68.0 ±lO"/o 50 2.5 27 ±10% 60 2.5 1200 ± 5% 30 .25 68.0 ±10% 75 2.5 5600 ± 5% 80 .25 
82.0 ±10"10 50 2.5 33 ±10% 65 2.5 1300 ± 5% 30 .25 82.0 ±10% 75 2.5 6200 ± 5% 80 .25 

100. ±10% 50 2.5 36 ± 5% 60 2.5 1500 ± 5% 30 .25 100 ±10% 65 2.5 6800 ± 5% 80 .25 
120. ±10% 30 .79 39 ± 5% 60 2.5 1600 ± 5% 30 .25 120 ±10% 65 .79 7500 ± 5% 80 .25 
150. ±lO"/o 30 .79 43 ± 5% 60 2.5 1800 ± 5% 30 .25 150 ±10% 65 .79 8200 .± 5% 80 .25 
180. ±lO"/o 30 .79 180 ±10"10 65 .79 9100 ± 5% 80 .25 

220 ±10% 65 .79 10,000 ± 5% 80 .25 

MODEL NO. IM5-5 Shielded Inductor 
Ind. Q. Test Freq. Ind. Q. Test Freq. Ind. Q. Test Freq. Ind. Q. Test Freq. 

±10%(/LH) Min. (Mhz) ±1Cl% !JLH) Min. (Mhz) ±10%(/LH) Min. (Mhz) ±10% (/LH) Min. (Mhz) 
.10 50 25 3.90 44 7.9 120.0 55 .79 3,900.0 45 .25 
.12 51 25 4.70 44 7.9 150.0 55 .79 4,700.0 45 .25 
.15 51 25 5.80 44 7.9 180.0 55 .79 5,600.0 44 .25 
.18 50 25 6.80 50 7.9 220.0 55 .79 6,800.0 40 .25 
.22 49 25 8.20 50 7.9 270.0 55 .79 8,200.0 40 .25 
.27 47 25 10.0 50 7.9 330.0 55 .79 10,000.0 40 .25 
.33 46 25 12.0 55 2.5 390.0 60 .79 12,000.0 30 .079 
.39 44 25 15.0 45 2.5 470.0 60 .79 15,000.0 30 .079 
.47 44 25 18.0 45 2.5 560.0 60 .79 18,000.0 30 .079 
.56 43 25 22.0 45 2.5 680.0 60 .79 22,000.0 27 .079 
.68 42 25 27.0 45 2.5 820.0 60 .79 27,000.0 27 '.079 
.82 40 25 33.0 45 2.5 1,000.0 60 .79 33,000.0 27 .079 

1.00 44 25 39.0 50 2.5 1,200.0 45 .25 39,000.0 27 .079 
1.20 44 7.9 47.0 50 2.5 1,500.0 45 .25 47,000.0 23 .079 
1.50 44 7.9 56.0 50 2.5 1,800.0 45 .25 56,000.0 23 .079 
1.80 44 7.9 68.0 50 2.5 2,200.0 45 .25 68,000.0 23 .079 
2.20 44 7.9 82.0 50 2.5 2,700.0 45 .25 82,000.0 21 .079 
2.70 44 7.9 100.0 50 2.5 3,300.0 45 .25 100,000.0 18 .079 
3.30 44 7.9 

For complete information, write or phone 
DALE ELECTRONICS, INC_, East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 
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1800 COILS, CHOKES, & INDUCTORS 1800 

EPOXY CONFORMAL COATED INDUCTORS 
RFCHOKES . 

MODELIR 
FEATURES 

- Equivalent in quality to molded chokes-at a lower price. 

- Excellent for automatic insertion._ I---r-' _os' _~_~;-_~_B_I:J---! 
Model No. A B c D 

MAX. .330 .120 - .0215 

IR·2 
[8.38] [3.05] [.534] 

MODEL NO. IR·4 
.100 2.9202 .Q185 MIN. -

[2.54] [74.17] [.458] Ind. Q. Test Freq. Ind. Q. Test Freq. 
.440 .180 - . 027 (Ph) Tol . Min. L& Q(Mhz) (Ph) Tol. Min. L&Q(Mhz) 

MAX. 
IR·4 

[11.18] [4.57] [.886] .15 :!:20% 50 25.0 75.0 :!: 5% 55 2.5 

MIN. - .150 2.985 .023 .22 :!:20% 50 25.0' 82.0 ± 5% 50 2.5 
[3.81] [75.82] [.584] .33 :!:20% 45 25.0 91.0 ± 5% 50 2.5 

.47 ±20% 45 25.0 100.0 ± 5% 50 2.5 

.56 ±10% 50 25.0 110.0 ± 5% 60 .79 
MODEL NO. IR·2 .88 ±10% 50 25.0 120.0 ± 5% 65 .79 

Ind. Q Test Freq. Ind. Q. Test Freq.' .82 ±10% 50 25.0 130.0 ± 5% 65 .79 
(Ph) Tol. Min. L&Q(Mhz) (Ph) Tol. Min. L &<;1 (Mhz) 1.00 ±10% 50 25.0 150.0 ± 5% 65 .79 

1.20 ±10% 33 7.9 160.0 ± 5% 65 .79 
.10 ±10% 40 25.0 12.0 ±10% 45 '2.5 1.50 ±10% 33 7.9 180.0 ± 5% 65 .79 
.12 ±10% 40 25.0 15.0 ±10% 40. 2.5 1.80 ±10% 33 7.9 200.0 ± 5% 65 .79 
.15 ±10% 38 25.0 18.0 ±10% 50 2.5 2.20 ±10% 33 7.9 220.0 ± 5% 65 .79 
.18 ±10% 35 25.0 22.0 ±10% 50 2.5 2.70 ±10% 33 7.9 240.0 ± 5% 65 .79 
.22 ±10% 33 25.0 27.0 ±10% 50 2.5 3.30 ±10% 33 7.9 270.0 ± 5% 65 .79 
.27 ±10% 33 25.0 33.0 ±10!'/0 45 2.5 3.90 ±10% 33 7.9 300. ± 5% 65 .79 
.33 ±10% 30 25.0 39.0 ±10% 45 2.5 4.70 ±10% 33 7.9 330. ± 5% 65 .79 
.39 ±10% 30 25.0' 47.0 ±10% 45 2.5 5.60 ±10% 45 7.9 360. ± 5% 65 .79 
.47 ±.10% 30 25.0 56.0 ±10% 45 2.5 6.80 ±10% 50 7.9 390. ± 5% 65 .79 
.56 ±10% 30 25.0 68.0 ±10% 50 2.5 8.20 ±10% 50 7.9 430. ± 5% 65 .79 
.68 ±10% 28 25.0 82.0 ±10% 50 2.5 10.0 ±10% 55 7.9 470. ± 5% 65 .79 
.82 ±10% 28 25.0 100.0 ±10% 50 2.5 12.0 ±10% 65 2.5 510. ± 5% 65 .79 

1.00 ±10% 25 25.0 120. ±10% 30 .79 15.0 ±10% 65 2.5 560. ± 5% 65. .79 
1.20 ±10% 25 7.9 150. ±10% 30 .79 18.0 ±10% 75 2.5 620. ± 5% 65 .79 
1.50 ±10% 28 7.9 180. ±10% 30 .79 22.0 ±-10% 75 2.5 680. ± 5% 55 .79 
1.80 ±10%' 30 7.9 220. ±10% 30 .79 27.0 :!:10% 60 2.5 750. ± 5% 55 .79 
2.20 ±10% 30 7.9 270. ±10% 30 .79 33.0 ±10% 65 2.5 820. ± 5% 55 .79 
2.70 ±10% 37 7.9 330. ±10% 30 .79 36.0 ± 5% 60 2.5 910. ± 5% 55 .79 
3.30 ±10% 45 7.9 390. ±10% 30 .79 39.0 ± 5% 60 2.5 1000. ± 5% 55 .79 
3.90 ±10% 45 7.9 470. ±10% 30 .79 43.0 ± 5% 60 2.5 1100. ± 5% 30 .25 
4.70 ±10% 45 7.9 560. :!:10% 30 .79 47.0 ± 5% 55 2.5 1200. ± 5% 30 .25 
5.60 ±10% 50 7.9 680. ±10% 30 .79 51.0 ± 5% 55 2.5 1300. ± 5% 30 .25 
6.80 ±10% 50 7.9 820. ±10% 30 .79 56.0 -± 5% 55 2.5 1500. ± 5% 30 .25 
8.20 ±10% 55- 7.9 1000. ±10% 30 .79 62.0 ± 5% 55. 2.5 1600. :!: 5% 30 .25 

10.0 ±10% 55 7.9 68.0 ± 5% 55 2.5 1800; ± 5% 30 .25 

CUSTOM INDUCTIVE PRODUCTS 

TOROIDS 
- Potted with case sizes to fit your specific designs - Open wound using Dale
formulated coatings for extra protection • Inverters, RF Inductors and Transformers 
with or without terminal boards. Unusual shapes and sizes a specialty. 

BOBBINS 
• Statistical control on high volume production items • Low initial tooling cost. 

AIR CORE CHOKES, INDUCTORS -
Produced to your specifications for a wide range of high frequency appli
c,ations including: • Television· Radio (2-way, scanners, AM/FM) • Cable 
TV Systems - Satellite Communication • Microwave • Test Equipment 

MECHANICAL 

TOUGH COIL JOBS 
Whether you need a hundred pieces or a million, we 
offer: • Complete facilities to design, engineer and 
produce prototype quantities • Faster turnaround on 
custom samples and short run production quantities 
• Close production coordination including cost
saving statistical control on high volume items. 

SPECIFICATIONS 
ELECTRICAL 
Frequency: To 500 MHz 
Current: 1 amp. max. 
Temperature: To 130°C 

Winding: 1 to 32 turns, clockwise or 
counter-clockwise with variable pitch. 
Wire Gauge: #18 to #32 

Leads: Automatically tinned, V~rious configuriltions available. 
Coil Inside Diameter: .079" to .354" 
Coil Length: Up to 1.26" 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 
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1800 COILS, CHOKES, & INDUCTORS 

MODEL IH 

FEATURES 
• Printed circuit mounting 

• Pre-tinned leads 

TYPICAL APPLICATIONS 
Noise filtering for switching regulators. power amplifiers. power 
supplies and SCR or Triac control circuits. 

ELECTRICAL SPECIFICATIONS 
IND. RATED DC SELF-RESONANT INCREMENTAL MODEL @1 KHz CURRENT RESISTANCE FREQUENCY CURRENT" '±10% (Ma •. ) (Ma •. ) (Min.) 

IH-3 5/Lh 3 amps .015n 40 MHz 19'amps 
IH-3 10/Lh 3 amps .018 n ;i!5 MHz 17 amps 
IH-3 27/Lh 3 amps .035n 8 MHz 15 amps 
IH-3 50/Lh 3 amps .050n 5 MHz 12 amps 
11'1-3 100/Lh 3 amps .065n 2.5 MHz 8 amps 
IH-3, 150/Lh 3 amps .075n 2.0 MHz 5 amps 
IH-3 250/Lh a,amps .090n 1.0 MHz 3 amps 

IH-5 5/Lh 5 amps .012 n 30 MHz 20 amps 
IH-5 10/Lh 5 amps .015n 20 MHz 18 amps 
IH-5 27/Lh 5 amps .025n 7 MHz 15 amps 
IH-5 50/Lh 5 amps .030n 4 MHz 10 amps 
IH-5 68/Lh 5 amps .035n 3.5 MHz 9 amps 
IH-5 100/Lh 5 amps .050n 2.5 MHz 7 amps 
IH,s 150/Lh 5 amps .060n 2.0 MHz 5 amps 

IH-16 5/Lh 10 amps .010 n 30 MHz 19 amps 
IH-l0 10/Lh 10 amps .012 n 20 MHz 17 amps 
IR-l0 27/Lh. 10 amps .018 n 7 MHz 15 amps 
IH-l0 50/Lh'" 10 amps .025n 4 MHz 9 amps 
IH-l0 68/Lh 10 amps .027 n 3.5 MHz 8 amps 
IH-l0 100/Lh 10 amps .030 n 2.5 MHz 6 amps 

IH-15 5/Lh 15 amps .008 n 30 MHz 20 amps 
IH-15 10/Lh 15 amps .010n 20 MHz 17 amps 
IH-15 27/Lh 15 amps .015n 7 MHz 14 amps 
IH-15 50/Lh 15 amps .020n 4 MHz 9 amps 

'Inductance measl,lred with zero D.C. current. 
"Incremental current reduces inductance by 10% or less. 

Average current must not exceed specified rated current. 

SCHEMATIC ",' 

-] II 

Dimension in Inches 
DIMENSIONS [Dimensions in Millimeters] 

A B C 
(Ma •. ) (Max.) ±.062 [1.59] 

0.875 [22.23] 0.625 [15.88J 0.500 [12.70J 
1.125 [28.58J 0.625 [15.88J 0.687 [17.45J 
0.875 [22.23] 0.812 [20.62J 0.437 [11.10J 
1.125 [28.58] 0.812 [20.62J 0.750 [19.05] 
1.125 [28.58] 0.812 [20.62] 0.937 [23.80] 
1.375 [34.93J 0.812 [20.62] 1.062 [26.97J 
1.625 [41.28] 0.812 [20.62J 1.312 [33.32J 

0.875 [22.23] 0.640 [16.26J 0.750 [19.05J 
1.125 [28.53J 0.640 [16.26J 1.000 [25.40] 
0.875 [22.23] 0.875 [22.23J 0.562 [14.27] 
1.125 [28.53J 0.875 [22.23J 0.750 [19.05] 
1.125 [28.53] 0.875 [22.23] 0.875 [22.23] 
1.375 [34.93J 0.875 [22.23J 1.000 [25.40] 
1.625 [41.28] 0.875 [22.23J 1.250 [31.75] 

1.125 [28.53] 0.687 [17.45J 0.812 [20.62J 
1.375 [34.93] 0.687 [1'l.45] 1:218 [30.94J 
1.125 [28.53J 0.937 [23.80] 0.687 [17.45] 
1.375 [34.93J 0.937 [23.80J 0.937 [23.80] 
1.375 [34.93] 0.937 [23.80] 1.125 [28.53] 
1.625 [41.28J 0.937 [23.80] 1.312 [33.32J 

1.375 [34.93J 0.725 [18.42J 0.937 [23.80J 
1.687 [42.85] 0.725 [18.42J 1.500 [38.10J 
1.375 [34.93J 1.000 [25.40] 0.937 [23.80J 
1.625 [41.28] 1.000 [25.40] 1.125 [28.53J 

"D" Leads Tinned 

1800 

0 
±.005 [0.13] 

.042 [1.067J 

.042 [1.067J 

.042 [1.067J 

.042 [1.067J 

.042 [1.067] 

.042 [1.067] 

.042 [L067] 

.053 [1.35] 

.053 [1.35] 

.053 [1.35] 

.053 [1.35] 

.053 [1.35] 

.053 [1.35] 

.053 [1.35] 

.065 [1.65J 

.065 [1.65J 

.065 [1.65J 

.065 [1.65] 

.065 [1.65J 

.065 [1.65J 

.082 [2.08] 

.082 [2.08J 

.082 [2.08J 

.082 [2.08J 

to within 1/813.171 of Body 

ORDERING INFORMATION 

IH 
1. 

-5 
-2-.-

1 0 tLh -+-1 0% 
3. 

1. Basic model high current choke 
2. Current rating maximum (amperes) 
3. Inductance (p,h) 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1233 
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1800 COILS, CHOKES, & INDUCTORS 

DALE® FILTER CHOKES 
o 0 HIGH CURRENT 

MODELIHA 

FEATURES 

- Printed circuit mounti':lg (axial leads) 

• Pre-tinned leads ELECTRICAL SPECIFICATIONS 

1800 

- Low cost construction I,NDUCTANCE DC SELF-RESONANT 
@1 KHz CURRENT RESISTANCE 

- Designed for use with switching power supplies 

- Protected by polyolefin sleeve 

SPECIFICATIONS 
ELECTRICAL 
Inductance: Measured at 1 KHz with no D.C. current. 

Rated current will reduce inductance by 10% or less. 

Current Rating: Maximum continuous operating 
current (DC or RMS) at room temperature ambient. 

Dielectric Rating: 2,500 V RMS, 60 Hz, applied 
for one minute.between winding and outer circumference 
to within .25" of the insulation sleeve edge. 

Temperature Rating: Continuous operation at 
temperature between -.55°C and 105°C. 

MECHANICAL 
Winding: Layered solenoid type with magnetic core 

Wire: Solid soft copper 

Terminals: Tinned copper leads 
Coating: Polyolefin tubing 

SCHEMATIC 

311 

ORDERING INFORMATION 

IHA -101 
1. 2. 

1. Basic model, high current Choke 
2. Dash number for current and 

inductance value desired: 

MODEL ±10% (Max.) (Max.) 

IHA-101 SO J.l.h 1 amp. .120 

IHA-102 100 J.l.h 1 amp.' .180 

IHA-103 2S0 J.l.h tamp. .300 

JHA-104 SooJ.l.h 1 amp. .SOO 

IHA-1OS 1000 ~h 1 amp. .600 

IHA-201 27 J.l.h 2 amp. .0850 

IHA-202 SO J.l.h 2 amp. .100 

IHA-203 100 J.l.h 2 amp. .150 

IHA-204 2S0 J.l.h 2 amp. .250 

IHA-20S SOO J.l.h 2 amp. .450 

IHA-301 S J.l.h 3 amp. .02S0 

IHA-a02 10 J.l.h 3 amp. .03S0 

IHA-303 27 J.l.h 3 amp. .OSO 

IHA-304 SO J.l.h 3 'amp. .0650 

IHA-30S 100 J.l.h 3 amp. .07S0 

IHA-S01 S J.l.h Samp. .Q150 

IHA-S02 10 J.l.h Samp. .02S0 

IHA-S03 27 J.l.h 5 amp. .0350 

IHA-504 SOJ.l.h Samp. .050 

IHA-50S 100 J.l.h 5 amp. .06S0 

MECHANICAL SPECIFICATIONS 
A B c 

MODEL (Max.) (Max.) ±.002 [0.05] 

IHA-101 .47S [12.06] .800 [20.32] .032 [0.81] 

IHA-102 .47S [12.06] .800 [20.32] .032 [0.81] 

IHA-103 .47S[12.06] 1.0S0 [26.67] .032 [0.81] 

IHA-104 .550 [13.97] 1.050 [26.67] .032 [0.81] 

IHA-105 .5S0 [13.97] 1.17S [29.84] .032 [0.81] 

IHA-201 .500 [12.70] .800 [20.32] .032 [0.81] 

IHA-202 .SOO [12.70] .800 [20.32] .032 [0.81] 

'IHA-203 .SOO [12.70] .920 [23.37] .032 [0.81] 

IHA-204 .600 [1S.24] .920 [23.37] .032 [0.81] 

IHA-20S .7S0 [19.0S] 1.050 [26.67] .032 [0.81] 

IHA-301 .475 [12.06] .800 [20.32] .032 [0.81] 

IHA-302 .47S [12.06] .920 [23.37] .032 [0.81] 

IHA-303 .550 [13.97] . .800[20.32] .032 [0.81] 

IHA-304 .550 [13.97] :920 [23:37] .032 [0.81] 

IHA-305 .550 [13.97] 1.17S [29.841 .032 [0.81) 

IHA-501 .475 [12.06] 1.050 [26.67] .. 040[1.02] 

IHA-502 .47S [12.06] 1.0S0 [26.67] .040 [1.02] 

IHA-S03 .700 [17.78] 1.050 [26.67] .040 [1.02] 

IHA-504 .700 [17.78] 1.050 [26.67] .040 [1.02] 

IHA-505 .700 [17.78] 1.300 [33.02] .. 040 [1.02] 

. For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 

A-1234 For manufacturers' sales offices, see yellow pages 

FREQUENCY 
(Min.) 

4.0 MHz 

2,0 MHz 

1.0 MHz 

.8 MHz 

.S MHz 

S.S MHz 

4.0 MHz 

2.0 MHz 

1.0 MHz 

.S MHz 

2S.0 MHz 

20.0 MHz 

6.0 MHz 

4.0 MHz 

2.0 MHz 

SO.O MHz 

40.0 MHz 

7.0 MHz 

2.0 MHz 

1.0,MHz 

EEM 1985 



1800 

G ~ HIGH CURRENT 
DAL~ FILTER CHOKES 

MODELIMY 

FEATURES 

• Printed circuit mounting 

• Low cost construction 

• Designed for use with switching power supplies 

• Pre-tinned leads 

• Epoxy coated for durability and reliability 

SPECIFICATIONS 
ELECTRICAL 
Inductance: Measured at 1 KHz with no D.C. current 

Dielectric: 2500 Volts RMS between winding and 
outer circumference to within 0.25 inches of 
the insulation sleeve edge. 

Temperature: Operating: -55°C to +105°C 
Storage: -55°C to +130°C 

Current Rating: Based on continuous operation at 
room temperature ambient. Derating is required 
at elevated ambient temperatures in accordance 
with the derating curve. 

MECHANICAL 
Terminals: Extensions of winding wire, 

solder coated 

Coating: Epoxy conformal coated 

STYLE f 

MECHANICAL SPECIFICATIONS 
A B 

MODEL STYLE (Max.) ±.050 [1.27] 

IHV-15-5oo 2.45 [62.2] 1.45 [36.8] 

I HV-20-200 2 2.45 [62.2] 1.45 [36.8] 

IHV-28-60 2 2.45 [62.2] 1.02 [25.9] 

IHV-30-150 2 2.45 [62.2] 1.65 [41.9] 

IHV-40-39 2 2.45 [62.2] 1.15 [29.2] 

I HV-45-92 2 2.55 [64.8] 1.92 [48.8] 

IHV-50-50 1 2.55 [64.8] 1.57 [39.9] 

IHV-60-24 2 2.45 [62.2] 1.27 [32.3] 

ORDERING INFORMATION 

IHV -15 500 :±:10% 
1. 2. 3. 

ELECTRICAL SPECIFICATIONS 
DC SELF-RESONANT 

INDUCTANCE' CURRENT RESISTANCE 
MODEL ±10% (Max.) (Max.) 

IHV-15-SOO SOO /Lh 15 amps .0SOO 

IHV-20-200 200/Lh 20 amps .0210 

IHV-28-60 60/Lh 28 amps .00850 

IHV-30-150 150 /Lh 30 amps .0130 

IHV-40-39 39/Lh 40 amps .00480 

IHV-45-92 92/Lh 45 amps .00750 

IHV-So-50 50/Lh 50 amps .00450 

IHY-60-24 24/Lh 60 amps .00250 

'WiII not decrease more than 10% at rated current. 

DERATING 
CHART 

.125 
[3.18J Max. 

L 

.... 100 
Z 
~ 80 
a: 
:::> 
CJ 60 
o 
S 40 
a: 
l5 20 

~ 0 

....... ['.. 

1'\ 

~ 

o 20 40 60 80 100 120 

AMBIENT TEMP. DEG. CENTIGRADE 

STYLE 2 

EDia. 

FREQUENCY 
(Min.) 

0.8 MHz 

1.2 MHz 

1.9 MHz 

2.1 MHz 

2.5 MHz 

2.9 MHz 

3.1 MHz 

5.7 MHz 

C D E TYPICAL 
±.062 [1.57] ±.062 [1.571 (Dia.) 

.98 [24.9] 1.95 [49.6] .082 [2.08] 

.98 [24.9] .102 [2.59] 

.n[19.6] .102 [2.59] 

1.08 [27.4] .. 129 [3.28] 

.82 [20.8] .129 [3.28] 

1.21 [30.7] .162 [4.11] 

1.05 [26.7] 2.10 [53.3] .1.62 [4.11] 

.89 [22.6] .162 [4.11] 

1. Basic model high current choke 

2_ Current rating maximum (amperes) 

3. Inductance (lLh) 

WEIGHT (Grams) 

30S 

310 

160 

470 

210 

650 

420 

270 

. For complete information, write or phone ' 
DALE ELECTRONICS. INC .. East Hiahwav 50. Yankton. South Dakota 57078. Phone 605-665-9301 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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1800 COILS. CHOKES. & INDUCTORS 

MODELS TE & TD 

FEATURES 

• Choice Of~jlSuJ~~ (TE) or dipped (TO) styles 

• TE style designed to meet the requirements of MIL-T~27. 
Type TF5SX20ZZ. TO style. combines low cost with excellent 
performance' in commercial applications. 

• High Q and wide selection of Q vs frequency ranges in one small 
package. Large number of standard inductance values. 

SPECIFICATIONS 
ELECTRICAL 
Tolerance: 

TE-2. TO-2 = ±1% > 2mH, ±2% = 0.05mH to 2.0mH 
TE-3, TO-3 = ±1% > 2mH, ±2% 154p.H to 2.0mH, ±5% < 150p.H 

F:Dia. 

1800 

I 

TOIERIU! 

DiM Max. ,-.n UII 
~BL 

Max. 

fll.!I~ C [9.53 =.3.18] 
Min. ~ 

~.'.'.'.'.".' 
w 

FMin.Dia. 

TE-4, .TO-4 = ± 1% > 2mH, ±2% < 2mH DIMENSIONS [Numbers in brackets indicate millimeters] 
TE-5, TO-5 = ±1% > 2mH, ±2% < 2mH 

Insulation Resistance: 1000 Megohms minimum 
Dielectric Strength: 1000 Volts minimum (TE) 

. 500 Volts minimum (TO) 

MECHANICAL 
Terminal Strength: 2 lb. pull test (TE) 
Vibration: Per MIL-T-27 (TE) 
Shock: Per MIL-T-27 (TE) 
Weight: TE-2 =2 grams 
. TE-3 = 5.1 grams 

TE-4 = .20 grams 
TE-5 = 53 grams 

MATERIAL 
Encapsulant: Epoxy (TE) 

TO~2 = 1.6 grams typo 
TO-3 = 4.9 grams typo 
TO-4 . = 17 grams typo 
TO-5 = 52 grams typo 

Coating: Vinyl (TO). non-flammable, abrasion and 
moisture resistant. Resists most cleaning agents. 
(Consult factory for chemicals which mayOe used.) 

Standard Terminals: Tinned copper (TE); Stranded, 
tinned copper. Teflon insulated (TO) 

TYPE A 

TE·2 .437 
[11.10J 

TO-2 .437 
[11.10J 

TE-3 .685 
[14.86J 

TO-3 .685 
[14.86J 

TE-4 1.062 
[26.97) 

TO-4 1.062 
[26.97) 

TE-5 1.32 
[33.53) 

TD-5 1.32 
[33.53] 

T.C. 
AVAIL. 

B C 0 E F G 

.270 1.00 .020 .300 
[6.86J [25.4OJ [0.5tJ [7.62J· 

.250 2.00 
[6.35J [50.80J 

.385 1.00 .025 .500 .093 .250 
[9.78J . [25.4OJ [0.64] [12.70J . [2.36J [6.3P] 

.320 3.0 .125 
[8.13J [76.20) [3.18) 

.500 1.00 .032 .900 .120 .450 
[12.70) [25,40) [0.81) [22.86) [3.05) [11.43) 

.437 4.0 .220 
[11.10) [101.6) [5.59) 

.725 1.00 .032 1.00 .144 .50 
[18.42] [25.40) [0.81) [25.40) [3.66) [12.70] 

.688 6.00 .220 
[17.48) [142.4) [5.59) 

( 

INDUCTANCE RANGES 

TE-2 TE-3 TE-4 TE-S 
TO-2 TO-3 T0-4 T0-5 

Gauge: TE-2 = 24AWG TO-2 = 30AWG 
TE-3= 22AWG TO-3 = 26AWG 
TE-4 = 20AWG TO-4= 24AWG 
TE-5 = 20AWG TO-5 = 24AWG 

ao 5O/LHto 10mH 50/LH to.15mH 150/LH to 20mH lmHto l00mH 

Q3 470/iH to 120mH 500/LHto 11:1 lmHt02H 5mHto2H . 

Q4 lmHto250mH lmHt04H 2mHto 7.SH 10mHt02OH 

TEMPERATURE COEFFICIENT CODE (APPUES TO CORE ONLY) 

DALE TYPES 
T.C. TEMPERATURE TEMPERATURE T.C. AVAILABILrry 

TE-2 TE-3 TE-4 T&5 CODE COEFACIENT RANGE 
T0-2 10-3 TD-4 T0-5 QO 03 04 

X X x X TA O± 1% -55·C to + 1'25·C X X 

X X TB 0±0.1% + 13"C to + 35·C .X X 

x x x X TO o ± 0.1% O·Cto +55·C x X 

x X TE o ± 0.15% O"Cto +55"C X 

X X X TL* +40 to + 11 0 PPM/"C -55"C to +25·C X +85 to + 185 PPM/"C +25"C to +85"C 

X X x. X TM o ± 0.25% -65·C to + 125°C X X 

X X X X TR 50 PPM 1°C (Typical) -65"Cto +125°C. X 

X 'X X X TW o ± 0.25% -55"C to +85°C X X 

'Inverse of typical Temperature Coefficient oi polYstyrene capacitor. 

For complete information. write or 8hone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South akota 57078· Phone 605-665-9301 

A·1236 . For manufacturers' sales offices. see yellow pages EEM 1985 



1800 COILS, CHOKES. & INDUCTORS 1800 

DC RESISTANCE AND SELF RESONANT FREQUENCIES 

TE.2. TDo2 
(Typical Values) 

INDUCTANCE ___ DC_RE_S_ISl_A_N_CE_'_Dh_m_S_) ___ S_E_lF-_R_E_SD_N_A_NT_FR_EQ_U_E_NC_IE_S_'M_H_z_) 

~ 00 00 ~ 00 00 ~ 

0.050 1.9 10 

0.100 2.7 7 

0.330 7.7 3.1 

0.470 9.3 2.3 2.5 2.4 

1.00 26 4.2 2.3 1.4 1.2 2.0 

3.30 79 9.7 5.4 .70 .79 .95 

10.0 251 31 1B .34 .40 .43 

33.0 11B 54 .1B .21 

100 408 227 .06 .10 

250 450 .05 

TE·3. TDo3 

DC RESISTANCE (Ohms) SELF-RESONANT FREQUENCIES (MHz) 
INDUCTANCE------'.----''---'-------------'----'-

00 00 ~ 00 00 ~ 

50.0 /'H .68 7.6 

3.3 2.9 

1.00mH 6.9 1.5 .82 1.4 1.1 1.0 

3.30 mH 24 4.1 2.3 .79 .57 .55 

10.0 mH 84 14 5.9 .40 .29 .25 

15.0 mH 106 17 9.1 .34 .24 .21 

33.0 mH 40 18 .14 .12 

100. mH 138 58 .080 .077 

330. mH 555 220 .040 .038 

1.0 H 1500 670 .021 .019 

4.00 H 2700 .009 

TE·4. TD-4 

SELF-RESONANT FREQUENCIES (MHz) DC RESISTANCE (Ohms) 
INDUCTANCE---------------------~-

00 Q3 ~ GO Q3 Q4 

.54 2.6 

1.00mH 2.B .70 1.0 .75 

2.00mH 5.5 1.4 .78 .64 .54 .45 

10.0 mH 27 4.9 2.5 .24 .21 .1B 

20.0 mH 54 9.6 5.0 .18 .15 .13 

100. mH 56 23 .059 .051 

1.00 H 570 260 .016 .014 

2.00H 1200 520 .013 .011 

7.5 H 2000 , .004 

TE·S, TD-S 

DC RESISTA,NCE ,Ohms) SELF· RESONANT FREQUENCIES ,MHz) 
INDUCTANCE--QO----Q~3-:.........-..:...-Q-4---Q-O---Q-3---.-:.Q-4-..:...-

1.00 mH 1.8 .80 

3.30 mH 5.2 .44 

5.00 mH 6.5 1.8 .33' .32 

10.00 mH 13 2.4 1.7 .21 .20 .15 

33.00 mH 49 B.8 3.9 .12 .11 .086 

100.00 mH 133 27 11 .061 .057 .044 

330.00 mH 80 44 .032 .024 

1.00 H 222 121 .016 .012 

2.00 H '475 217 .012 .008 

10.00 H 1300 .003 
--~---------------------

20.00 H 2400 .002 

SAMPLE PART NUMBER TE-X 
TD-X 

DALE SIZE 

QO 
QTYPE 

INDUCTANCE VS D.C. BIAS 
INDUCTANCE VS A.C. EXCITATION 

TE.2. TD-2 

o 

~ -5 
z 
;! 
u -10 ... 
u z 
:! -15 

~ 
~ -20 
;I. 

-25 

III 
....., 

II~ 'Ii 
EFFECT 

\.. 
,\ '84 \ 
\l 83 

D.C. EFFECT 
\ I GD 

I 
\ . FFECT 

I 
Q.( Q3 

I 
I 

10 100 1000 10,000 

INDUCTOR CURRENT IN MA X v'INDUCTANCE IN mH 
TE·3. TD-3 

-2 5 

+5 

o 
... 
i -5 

;! 
u 
... -10 

~ -15 
jg 
z 
- -20 
;I. 

-25 

+5 

o 

i -5 

;! 
u --10 ... 
i 1-15 

- -20 
;I. 

-25 

TR 
T.C, CODE 

"'" 
t-.... '"", 
'\ 83 Q4- '\ D.C. 
\\ l.t: F CT EFFECT 

II QD 

II 
D.C. EFFECT 

Q4 ,I I 
Q3 

10 100 1000 10.000 
INDUCTOR CURRENT IN MA X v'INDUCTANCE IN mH 

TE .... TD-4 

III1 

- :~F~~ -.: 
-...;:: ~ '\ 

Q4 

1\ 
\ \ 
Q3 

AC EFFECT 

DC EFFECT 

84 Q3 

I III II 
I III II 

10 100 1000 10.000 

INDUCTOR CURRENT IN MA X v'INOUCTANCE IN mH 
TE·S.TD-S 

I III 
III 

r\.\.. aID 
\' D.c. EFFE T 

\ l\loC. EFF 

\ \ 
D.C. I 83 

EFFECr \ 
1\ 
II 

\ 
\ 

Q4 Q3 

10 100 1000 10,000 
INDUCTOR CURRENT IN MA X v'INDUCTANCE IN mH 

5mH 
INDUCTANCE 
in I'H, mH or H 

1.0 
% TOLERANCE 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078· Phone 605-665-9301 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1237 



1800 COILS, CHOKES, & INDUCTORS 1800 

Delevan 
COILS & INDUCTIVE COMPONENTS 
SETTING THE STANDARDS FOR OVER 30 YEARS 
For over three decades, Delevan has manufactured a 
wide variety of inductive devices to Military and Aero
space standards of quality. This brief overview describes 
the basic lineup of many standard catalog items meeting 
rigid military or other commercial standards. 
In addition to our over 800 catalog deSigns, Delevan 

MOLDED RF COILS 

-----1 __ -----o819 

----.... -'----1025 

---~ •• ---1537 

-----2500 a 

----1_1---- 2500 b 

Series 
0819 
1025 
1637 
2600 

II 

Inductance Range , 
Mlcrohenrles 
. 10· 1,000 
.10· 1,000 
.16- 240 
270-10,000 

~-... 2500 c 

Dla . 
.07B" 
.095" 
.166"· 

a .190" 
b .215" 
c .240" 

Length 
.200" 
.260" 
.376" 
.440" 
.560" 
.740" 

VARIABLE RF COILS 
Inductance values to 70,000 ,.H 

.... ,~ 
Open or 
encapsulated 

manufactures a wide variety of custom magnetic com
ponents to customer specifications. Send us your 
requirements for a prompt quotation. . 
For further information call your Delevan Representative 
or contact the factory direct. 

MOLDED SHIELDED RF COILS ---t_-.---- 1325 

_____ 1537·700 

1----1641 

Sarias 
1325 
1537-700 
1641 

IndUClanIl Range 
MicrohBRrias 

.. 10- 560 
.10-10.000 
.10-10.000 

Oil. 
.125" 
.156" 
.162" 

Loglh 
.250" 
.375" 
.410" 

. MICRO-i~ CHIP INDUCTORS 
• Low profile 
• Ribbon leads or chip 
• Gold plated or Solder coated 
• Wire bondable versions 
• from .010 "H to 1 ,000 ,.H 

OPEN. 
BOBBIN 

POT CORES 
POWER CHOKES fora wide 

range 
Coils & transformers f 

in a wide range of sizes 

SPECIAL • Reel Taping 

SERVICES • Cut or Formed Leads 

• for high current applications 
• standard values-

1.0,.H to 15,000,.H 
POTTED COILS 

Write or call for application assistance. 

of special 
inductive 
applications 

• Color Coding or Custom Marking Delevan ~.~ AMERICAN 
PRECISION 

A·1238 

• Q Meter Repair or Calibration . 

• ·Environmental Testing 

Division . INDUSTRIES INC . 

270 QUAKER RO.lEAST AURORA, N.Y.14052 
TELEPHONE 716/652-3600 TELEX 91-293 

Other Divisions and Subsidiaries include: 
Basco, Deltran, A.P.I. of Florida, 

American Precision Industries (UK.J Ltd. 

For manufacturers' sales offices, see yellow pages EEM 1985 
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RF Chokes, Power Magnetics and Custom . Coil Winding to Match Every Need 

1. RF MOLDED CHOKES 
Manufactured to MIL-C-15305 standards. 
Inductance values .10 JlH to 10,000 JlH. 
Standard series for both a-meter and LCR 
bridge testing. 

2. RF SHIELDED CHOKES 
Manufactured to MIL-C-1 5305 standards. 
Inductance values .10 JlH to 10,000 JlH. 

3. CUSTOM COIL WINDING 
Capabilities . for winding your specials"
Toroids, Bobbins, self-supporting. Equipped 
to handle a wide range of wire sizes and 
coil configurations. 

4. TOROIDAL INDUCTORS 
Vinyl coated, 'non-flammable. Abrasion and 
moisture resistant. High a and wide selec~ 
tion of a vs. frequency ranges. Standard in
ductance TOL ± 2%. Other tolerances 
available. Custom designs available. 

5. .SURFACE MOUNT INDUCTORS 
AND TRANSFORMERS 

Standard and custom inductors to meet 
your electrical, mechanical and packaging 
requirements. Custom transformers to your 
requirements. 

6. POWER SUPPLY CHOKES 
High current filter chokes with printed cir
cuit mounting and pre-tinned leads. Induc
tance values 1.0 JlH to 15.0 mH. Current 
rating .8 to 35 amps. 

7. COMMON MODE INDUCTORS 
Custom designed to your requirements. 
Open, partially or fully encapsulated in 
both toroidal or bobbin wound forms in the 
entire range of physical or performance 
specifications. 

8. SWITCHING FREQUENCY 
TRANSFORMERS 

Switching frequency power output 
transformers and base drive and gate drive 
transformers custom designed or manufac
tured to your requirements. 

9. TUNABLE COILFORMS 
Wide range of printed circuit and chasis 
mount designs. Windingprovidecl to your 
speCifications. 

GOWANDA 
For complete information, 
specificiations and rating 
data, write or call for the 
new GOWANDA 
CATALOG No. 285. 

ELECTRONICS CORP. P.O. Box 111 
1\10.1 INDUSTRIAL PLACE GOWANDA, NY 14070 

PHONE 716~532-2234 • TWX 710-529-1211 

A·1240 For manufacturers' sales offices, see yellow pages 



QE-MMolded 

QQ-F, QI·F, QK·F, QPL·F, QTL·F 
Open Frame 

QQ·MMolded 

QI·M, QK·M, QPL·M, QTL-M Molded 

QI·H, QK-H 2 studs, QPL·H, QTL·H 
4 studs Hermetic 

aE SERIES 

aG SERIES 
Frequency range of QGL Series, to 20 kHz; QGM Series, 2 to 100 kHz. Accuracy, ±2%. QG·F: Open frame, 
microcrystalline wax dipped with 4/1 #28 plastic leads. Size, 'IfI" dla. xU.". QG·M: Molded In high tem
perature epoxy resin with .020" x 2/1 gold plated nickel alloy leads. Leads may be bent downward for 
plug-In printed circuit use. Size, "Ve/l dla. x %/1. 

QGL5- 5mH 2.5 30 QGM1- 1 mH 1.4 22 
QGL10· 10 5 33 QGM2. 2 2.5 25 
QGL15- 15 8 34 QGM5- 5 8 28 
QGL30- 30 17 37 QGM1G- 10 12 31 
QGLSO. 50 28 40 QGM15- 15 18 32 
QGL100· 100 50 42 QGM25- 25 30 35 
QGL25G- 250 130 46 QOM50. 50 52 37 
QGLSOO· 500 290 48 QGM100· 100 115 39 
QGL100o. 1.0 H 530 51 
QGL1500· 1.5 825 53 

al SERIES 
Frequency range to 20 kHz; accuracy, ±2%. QIL-M: Molded In high temperatuna epoxy with sliver plated 
turret lugs. Size, 1~/' dia. x '12". OIL-H: Hermetically sealed In metal case with Teflon terminals. Size, 
lU," x V2" X 1U,/I. QIL·F: Open frame. Microcrystalline wax dipped with 4" #28 plastic leads. Size, 1" dla. 
Xl~". ' 

QILS- 3mH .73 38 OIL150· 150mH 34 50 
QILS· 5 1.1 38 QIL250· 250 55 53 
QIL10· 10 2.1 40 QILSOo. 500 95 5& 
QIL15- 15 3.3 42 QIL1000· 1.0 H 210 57 
QIL25- 25 5.3 45 QIL1SOD- 1.5 335 69 
QILSG- 50 11 47 OIL250o. 2.5 550 81 
QIL100· 100 22 49 

aK SERIES 
Frequency range of QKL Series, to 10 kHz; QKM Series, 5 to 50 kHz. Accuracy, ±2%. OK·F: Open frame, 
microcrystalline wax dipped; 4" #28 plastic leads. Size, lW1/1 dla. x %". QK-H: Hermetically sealed with 
Teflon terminals. Size, 11~" x %/1 X 1%". OK-MrMolded In high temperature epoxy resin, sliver plated 
turret lugs Size 1 %/1 dla x %". #8 clearance hole 

QKLS· 5mH .62 60 OKL250· 250mH 28 87 
OKL1G- 10 1.1 66 QKLSOO· 500 63 91 
QKL15- 15 1.7 66 OKL100o. 1.0 H 110 96 
QKL25- 25 2.8 72 OKL150G- 1.5 175 98 
QKLSO· 50 6 78 QKL2SOG- 2.5 275 103 
QKL100· 100 11 81 OKL5000· 5 845 106 
QKL150· 150 17 83 OKL10,OOO· 10 1175 112 

QKM2- 2mH .45 52 QKM100· 100 mH 25 79 
OKM5- 5 1.1 58 OKM250. 250 65 87 
QKM10· 10 2.5 62 OKM50G- 500 115 92 
QKM25- 25 6.5 70 QKM100G- 1.0 H 250 97 
QKM50- 50 11 74 

ap SERIES 
Fr"queney ran!!e to 10 kHz; accuracy, ±2%.QPL-F: Open frame, microcrystalline wax dipped; 4" #24 
leads. Size, l'~"o" x "Ve". QPL·H: Hermetioally sealed with Teflon terminals. Size, 11~", x 1){/' X 2U,". 
QPL-M: Molded In high temperature epoxy resin; sliver plated turret lugs. Size, 2" dla. xl". 

Frequency range to 15 kHz; accuracy, ±2%. QTL·F: Open frame, microcrystalline wax dlpped;·4/1 #24 
leads. Size; 2'U/' dla. xl". QTL-H: Hermetically sealed with Teflon terminals. Size, 2X,"x 1~/' x 2'~/'. 
QTL·M: Molded in epoxy resin. Size, 2"Ve" x 1 %". 

145 EAST MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582·0236 • (516) 561·6050 • TELEX" 510-225-8412 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1241 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

• 2800 _ ... 

ALL NEW with this 
edition of·EEM 

GET 
............. ------.. ---.---------..ORGANIZEDI 

Are your catalog files organized? Can you find 
any given cptalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a .constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular neects. 

You say you want to file catalogs by type of 
prodUCt? That's easy to do with The Syster:n. But, 
what are you going to do when there are mul~i-

. pie products in one. catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory cng refer to it on all of the crosS refer-
ence cords that apply.. . . 

There are thousands Of EEM File Systems in every
day use in. engine~ring and procurement 
offices all over the world. Shouldn't you be using 
this prov~n system? 

The EEM File System is shipped in one neat pack
age, The package contains. everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very (]ffordable. Send a 
check or moneyqrder for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
land handling. An invQicewUI accompany your 
System.· . 

Oon'twaste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave.: garden city, ny 11530 



COILS. CHOKES. & INDUCTORS 1800 

Worth Hills · HIGH·PERFORMANCE COILS, ADJUSTABLE & FIXED 
TO COVER AU FREQUENCY RANGES FROM AUDIO TO 200 MHZ 

COILS ON CERAMIC FORMS PER MIL·I·10 WIDE ADJUSTMENT RANGE 120 SERIES Hi Q 801, 802 Series. Adiustable ± 1 0% 

If f 
1020 

1100 
1000 

1010 
1300 

Series Dimensions (I nches) Mfg. Hole 
No. Dia. Length Dia. (Inches) 

1000 
1020 
1100 
1300 
1010 

.50 

.50 

.33 

.70 

.43 

.88 

.63 

.63 
1.80 
.88 

Miniature 1000 Series 

Part No. 

l000'A 
l000-B 
looo·C 
1000·0 
1000·E 
l00O-F 
l000-G 
l000·H 
1000-1 
l00O-J 
1000-K 
l000-L 
1000-M 
1000-N 

Range 
Microhenries 

1.0- 1.6 
1.6- 2.7 
2.7- 4.5 
4.5- 8.5. 
8.5·14.5 

14.5-22' 
22-29 
29·55 
55-110 

110-185 
185·305 
305-515 
515-820 
820-1100 

RF Printed Circuit Coils 
1000-A 0.41- 0.53 
1020·B 0.85- 1.15 
1020·C 1.87- 2.50 
1020-0 4.0 - 5.4 
1020-E 7.5 -12.5 
1020-F 20 -29 
1020-G 33 -61 
1020-H 80 -120 
1020-1 170 ·260 

Subminiature 1100 Series 
1100-A 0.9- 1.4 
1100-B 1.4- 1.9 
1100-C 1.9- 2.6 

.196 
.050 • . 500 Apart 

.166 

.252 

.196 

Average Q 

70@ 7.9 MHz 
8O@7.9 MHz 
85@ 7.9 MHz 
85@ 7.9 MHz 
75@2.5 MHz 
65 @2.5 MHz 
65 @2.5 MHz 
85@2.5 MHz 
80 @2.5 MHz 
85@ .79MHz 
85@ .79MHz 
85@ .79 MHz 
85@ .79MHz 
75 @ .79MHz 

75@25 MHz 
65 @ 7.9 MHz 
65@ 7.9 MHz 
70 @ 7.9 MHz 
70@ 2.5 MHz 
80 @ 2.5 MHz 
8O@2.5 MHz 
6O@0.79MHz 
70@0.79MHz 

60 @ 7.9 MHz 
70 @ 7.9 MHz 
65 @ 7.9 MHz 

120 Series peS-120 Series PC-120 Series 
Phenolic form 

.5"0.D.xl.25"L. 
Mica·filled fOrm Phenolic form 

.75" 0.0. x 1.3" H. .05" Pins, 
.70" Apart .196" dia. mIg. hole 

ParI No. 
Range 

Microhenries Average Q 

120-A 2-3 70 @ 7.9 MHz' 
120-B 3·5 80 @ 7.9 MHz 
120-C 5-9 85 @ 7.9 MHz 
120-0 9-18 65 @ 2.5 MHz 
120-E 18-36 70 @ 2.5 MHz 
120-F 36-64 65 @ 2.5 MHz 
120-G 64-105 85 @2.5 MHz 
120-H 105-200 8O@ .79 MHz 
120-1 200-500 75@ .79 MHz 
120-J 500-1000 85@ .79 MHz 
120-K 1000-2000 50@ .25 MHz 

Subminiature 600 Series 

• Variable ±IO% 
• Shielded 

• 0.3" 0.0. x 0.4" H 

• .020" Leads .20/1 Apart 

Nominal 
ParI No. Microhenries Average Q 

600U1XO 1.0 120@ 7.9 MHz 
6OOU1X5 1.5 120 @ 7.9 MHz 
6OOU2X2 2.2 120@ 7.9 MHz 
600U3X3 3.3 130 @ 7.9 MHz 
600U4X7 4.7 125@ 7.9 MHz 
6OOU6X8 6.8 140 @ 7.9 MHz 
6OOU10X 10 135 @ 7.9 MHz 
6OOUI5X IS 130 @ 2.5 MHz 
600U22X 22 135 @ 2.5 MHz 
6OOU33X 33 130 @ 2.5 MHz 
6OOU47X .47 130 @ 2.5 MHz 
6OOU68X 68 120@ 2.5 MHz 
6OOMXIO 100 lOO@2.5 MHz 

,600MXI5 150 125@ .79 MHz 
6OOMX22 220 130@ .79 MHz 
600MX33 330 125@ .79 MHz 

801, 802 Series 
1.18" O.D. x .93" H 

Nominal 
part No. Millihenries PeakQ 

801M1XO 1.0 100@ 10 kHz 
801M1X5 1.5 100 @ 10kHz 
80lM2X2 2.2 lOO@ 10 kHz 
8OIM3X3 3.3 lOO@ 10 kHz 
8OIM4X7 4.7 lOO@ 10kHz 
801M6X8 6.8 lOO@ 10 kHz 
8OIMIOX 10 200@ 20kHz 
8OIM15X 15 200@ 20kHz 
801M22X. 22 200@ 20 kHz 
801M33X 33 200@ 20 kHz 
8OIM47X 47 200@ 20 kHz 
801M68X 68 200@ 20 kHz 
801 HXIO 100 300@ 30 kHz 
8OIHXI5 ISO 3OO@ 30 kHz 
801 HX22 220 3OO@ 30 kHz 
801 HX33 330 250@ 20 kHz 
801 HX47 470 250@ 20 kHz 
801 HX68 680 250@ 20 kHz 
80lHIXO 1000 150@ IS kHz 

802MIXO 1.0 400 @ 100 kHz 
802MIX5 1.5 400 @ 100 kHz 
802M2X2 2.2 400 @ 100 kHz 
802M3X3 3.3 400 @ Ill<! kHz 
802M4X7 4.7 400 @ 100 kHz 
802M6X8 6.8 400 @ 100 kHz 
802MIOX 10 400 @ 70 kHz 
802MI5X IS 400 @ 70 kHz 
802M22X 22 400 @ 70 kHz 
802M33X 33 400@ 70 kHz 
802M47X 47 400 @ 40 kHz 

SHIELDED COILS 

• Shielded 

• Encapsulated 

1100-0 2.6- 3.7 65 @ 7.9 MHz 
1100·E 

• .44" Diameter 900 Series 
600MX47 470 120@ .79 MHz 
600MX68 680 100@ .79 MHz 

ll00-F 
1100-G 
1100'H 
1100·1 
1100-J 
1100-K 

3.7- 5.5 65 @7.9 MHz 
5.5- 7.4 60 @ 7.9 MHz 
7.4-12.5 70 @ 7.9 MHz 

12.5-18.0 65 @ 2.5 MHz 
18.0-28.0 70 @ 2.5 MHz 
28.0-38.0 70 @ 2.5 MHz 
38.0-55.0 70 @2.5 MHz 

1300 Series 
For use from 90-200 MHz 
For use from 40·90 MHz 
For use from 20-40 MHz 

0.7· 1.0 170 @ 25 MHz 
1.1- 1.6 130 @ 7.9 MHz 

600M1XO 1000 100@ .79 MHz 

High Q RF Coils. Fixed 

• .75/1 0.0. X .63" H 

• Hermetically sealed 

• Complete shielding 

• For pri nted ci rcu itry 

• For standard circuitry 

Nominal 

ParI No. 

900-A 
900-B 
900-C 
900-0 
9OO-E 
900·F 
900-G 
900-H 
900.1 
900-J 

Range 
Microh~nrles 

0.5- 0.8 
0.8-1.3 
1.3- 2.0 
2.0- 4.0 
4.0- 7.0 
7.0-12.0 

12.0-20.0 
20.0-35.0 
35.0-60.0 
60.0-100.0 

AverageQ 

8O@25 MHz 
70@18 MHz 
6O@ IS MHz 
70@ 8 MHz 
70@ 5 MHz 
70@ <4 MHz 
70@ 3 MHz 
70@ 2.5MHz 
70@ 2.0MHz 
70@ 1.0MHz 

TransmiHer 
1300-A 
1300-B 
130O-C 
1300-0 
1300-E 
1300-F 
1300-G 
130O-H 
1300-1 
1300-J 
1300-K 
130O-L 
1300'M 

1.7- 2.5 140 @ 7.9 MHz 
2.7- 4.1 140 @ 7.9 MHz 

Part No. Microhenries Average Q 
• .63" Diameter 1500 Series 

HF Coils. 
1010-A 
1010·B 
1010-C 

4.4- 6.5 140 @ 7.9 MHz 
6.8-10.0 140 @ 7.9 MHz 

11.5·17.0 110 @ 2.5 MHz 
19.0-29.0 95 @ 2.5 MHz 
31.0-45.0 100 @ 2.5 MHz 
49.0-75.0 100 @ 2.5 MHz 

1219-A 0.47± 5% 90 @ 20 MHz 
1219-B 1.0 ± 5% 100 @ 10 MHz 
1219-C 2.2 ± 5% 130 @ 8 MHz 
1219·0 4.7 ± 5% 130 @ 5 MHz lS00-A 
1219-E 10 ± 5% 130 @ 3 MHz 1500-B 
1219-F 22 ± 3% 185 @ 1.7 MHz 1500-C 
1219-G 47 ±3% 185 @ I MHz 1500-0 
1219-H 100 ± 3% 200 @ 0.8 MHz 150O-E ±15% 

Part No. 

Variable Approx. 
0;118 
0.225 
0.315 

1219·1 220 ± 3% 225 @ 0.7 MHz 1500-F 
~~i : ~ ~~~ 1219·J 470 ± 3% 250 @ 0.6 MHz 1500-G 

130 @ 25 MHz ~~~~~ ~~: ~ ~~ ~: : g:~5 :~~ ~::~ 
For North Hills Wideband Transformers See Section 5600. 

N~Wot1h Hills CF;lectronics, INC. 

Range 
Millihenries 

.100- .175 

.175- .300 

.300- .500 

.500-' .800 

.800-1.15 
1.15-1.50 
1.50-2.30 
2.30-3.50 
3.50-7:50 

Average Q 

80 @ 790 kHz 
80 @ 790 kHz 
80 @ 790 kHz 
75 @ 790 kHz 
55 @ SOO kHz 
55 @ 2SO kHz 
55@ 250 kHz 
50 @ 250 kHz 
4O@ 2SO kHz 

1 ALEXANDER PLACE, GLEN COVE, NY 11542-3796 / TELEX: 46-6886 / TEL. (516) 671-5700 
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1800 COILS, CHOKES, & INDUCTORS 

I\ICG part number. The military part number shall consist of the letter "M", the basic document 
number, and an assigred dash number as shown in the following: 

M 39010/01 A 1RO K R 

-T T T T T 
Military 

T 
Document Class Inductance Inductance Failure 

designator sheet tolerance rate level 
number 

Class. The classes of coils denoting the maximum operating temperatures are identified by a 
single letter in accordance with M IL·C·39010 slash sheets. 

Maximum operating temperature 

Class 

A······ 
B······ 

BROAD UNE ... 
There's a Nytronics Inductor 
to meet every need from 0.10uH 
to 180kuH. 
With sizes ranging from the world's 
smallest shiei'ded inductor to the 
most complex variable inductor ... 
shielded, unsh'ieldedand variable, 
in hundreds of off-the-shelf values 
... it makes good sense to check 
first with Nytronics or your local 
distributor. 

Temperature 

105°C 
125°C 

FrXED SHIELDED INDUCTORS 

Super Wee Ductor 

MS75087, MS75088, MS75089 

MS90537 

Super Wee Wee Ductor MS21399-21401 

Wee Duclor 

Wee Wee DUctor 

Pee Wee Duclor 

Pee Cee Duclor 

~~~~~k 
ORANGE STREET, DARLINGTON, S. C. 29532 
(803) 393-5421 -'TWX 810-665-2182 

1800 

HI·REL ••• 
Nytronics Inductors are fully qualified 
to the established reliability spec 
MIL·C·39010 in styles !l through !l0. 
But, Nytronics Inductors also meet 
the requirements of a higher authority! 
They are widely used in heart pacers 
to provide RF protection .... It's a 
life or death matter .... Literally. 

AVAILABILITY .•• 
Off·the·shelf from a distributor near you. 

*UPDATE 
UNITS HOURS: 352,016,640 
Date: '3: 1 :84 

New H,gh Reliability Qualification 

MIL-C-39010-1 MIL-C-39010-6 

MI L-C-3901 0-2 MIL-C-39010~7 

MIL-C-39010-3 MIL-C-39010-8 

M I L-C-3901 0-4 MIL-C-39010-9 

M I L-C-390,1 0-5 M IL-C-3901 0-1 0 

FIXED' NON-SHIELDED INDUCTORS 
Ded Duclor 
Mili Duclor 
MS75083, MS75084, MS75085 
RFC"SS MS18130, 14046, 90538 
RFC-S MS21389, 21390 
MS75008, MS75101, M90539 
RFC-M MS21388 
RFG-L MS21380 
Pee Dee Duclor 

VARIABLE INDUCTORS 
Wee Vol (Shielded) MS21381, MS21402 
H Wee Vol (Shielded) MS21381, MS21402 
VIV (Non-Shielded) 
VIH (Non-Shielded) 

A'1244 . For manufacturers' sales offices. see yellow pages . EEM 1985 



1800 COilS, CHOKES, & INDUCTORS 1800 

M39010/1, 12, 13 
INDUCTORS 

ESTABLISHED RELIABILITY 
MIL·C·39010 
(LATEST REVISION) 

Magnetically Shielded 

Mll·C·39010·1 (Phenol ic Core· I ron Sleeve) 

MIL·C·39010-2 (Iron Core· Iron Sleeve) 

MIL-t·39010-3 (Ferrite Core - Ferrite Sleeve) 

ELECTR ICAl CHARACTER ISTICS 
Inductance Tolerance: ±10% over the entire inductance range. 

Dielectric Strength: 1500 volts RMS at sea level. 

Self·Resonant Frequency: Measured per MIL·C·39010. 

Q: Measured on a Q·Meter. 

Maximum Current: Based on temperature rise not to exceed 15°C at 
900 C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches. Weight: 1.0 grams maximum. 

Shielding: At 1000 cycles two units assembled side by side exhibit less 
than 3% coupling. 

Qmin Min. Max. Max. Incr.t 
Dash L SRF DCR I I 

M39010 Number /LH MHz MHz n mA mA 

11 ARI0K* 0.10 50 25 250 0.025 1790 
AR12K* 0.12 51 25 250 0.034 1530 
AR15K* 0.15 51 25 250 0.037 1470 
AR18K* 0.18 50 25 250 0.047 1300 
AR22K* 0.22 49 25 250 0.067 1100 
AR2iK* 0.27 47 25 250 0.11 855 
AR33K* 0.33 46 25 250 0.13 780 
AR39K* 0.39 44 25 250 0.18 670 
AR47K* 0.47 44 25 235 0.25 565 
AR56K* 0.56 43 25 210 0.33 490 
AR68K* 0.68 42 25 190 0.45 420 
AR82K* 0.82 40 25 180 0.59 370 

12 AIROK* 1.0 44 25 140 0.070 1070 
AIR2K* 1.2 44 7.9 130 0.093 895 
AIR5K* 1.5 44 7.9 115 0.12 815 
AIR8K* 1.8 44 7.9 105 0.14 775 
A2R2K* 2.2 44 7.9 100 0.19 650 
A2R7K* 2.7 44 7.9 92 0.28 535 
A3R3K* 3.3 44 7.9 85 0.35 480 
,l\3R9K* 3.9 44 7.9 75 0.40 450 
A4R7K* 4.7 44 7.9 70 0.55 380 
A5R6K* 5.6 44 7.9 65 0.72 335 
A6R8K* 6.8 50 7.9 55 1.02 280 
A8R2K* 8.2 50 7.9 50 1.32 250 
AI00K* 10 50 7.9 46 1.62 220 
A120K* 12 55 2.5 44 2.00 200 

13 A150K* 15 45 2.5 49 0.80 315 250 
A180K* 18 45 2.5 45 0.89 300 235 
A220K* 22 45 2.5 41 0.96 290 220 
A270K* 27 45 2.5 38 1.19 260 200 
A330K* 33 45 2.5 34 1.37 240 190 
A390K* 39 50 2.5 29 1.93 205 180 
A470K* 47 50 2.5 27 2.11 195 175 
A560K* 56 50 2.5 25 2.23 190 160 
A680K* 68 50 2.5 21 2.70 170 150 
A820K* 82 50 2.5 10.5 2.44 180 140 

0.162" ±.01O" 

\ 
I::: 

#22 (.025 ±.002) TCW 

0.410" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: - 55°C t() + 105°C. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions. 

Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL·C·39010. High frequency 10 cps to 2000 cps @ 20G ±10% maxi· 
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: lOOG, 6 MS. 

Marking: 
EXAMPLE: M39010 

/01 
AIROKR 

} • Military part number. 

83125 • Manufacturer's source code. 
J 841lA - "JAN" marking, date code, and lot symbol. 

Qmin MIn. Max. Max. Incr.t 
Dash L SRF DCR I I 

M39010 Number /LH MHz MHz !l mA mA 

13 AI0IK* 100 50 2.5 10.0 3.12 160 120 
A121K* 120 55 0.79 9.7 3.60 150 95 
A151K* 150 55. 0.79 8.5 4.10 140 90 
A181K* 180 55 0.79 '8.0 4.40 135 85 
A221K* 220 55 0.79 7.5 5.00 125 80 
A271K* 270 55 0.79 7.0 5.80 115 70 
A331K* 330 55 0.79 6.5 6.40 110 65 
A391K* 390 60 0.79 6.2 7.40 105 60 
A471K* 470 60 0.79 5.7 9.50 92 58 
A561K* 560 60 0.79 4.7 10.5 90 55 
A681K* 680 60 0.79 4.5 11.8 80 50 
A821K* 820 60 0.79 4.2 13.0 80 45 
AI02K* 1000 60 0.79 3.8 17.5 70 40 
A122K* 1200 45 0.25 1.5 22.1 60 35 
A152K* 1500 45 0.25 1.2 26.5 55 33 
A182K* 1800 45 0.25 1.0 29.9 50 ;30 
A222K* 2200 45 0.25 0.97 33.8 50 27 
A272K* 2700 45 0.25 0.92 47.3 40 25 
A332K* 3300 45 0.25 0.84 53.0 40 22 
A392K* 3900 45 0.25 0.80 73.8 35 20 
A472K* 4700 45 0.25 0.74 81.6 31 19 
A562K* 5600 44 0.25 0.73 98.9 28 17 
A682K* 6800 40 0.25 0.66 111.0 27 16 
A822K* 8200 40 0.25 0.54 119.0 26 15 
A103K* 10,000 40 0.25 0.47 137.0 24 14 
A123K* 12,000 30 0.079 0.33 143.0 23 13 
A153K* 15,000 30 0.079 0.29 157.0 22 12 
A183K* 18,000 30 0.079 0.28 175.0 21 10 
A223K* 22,000 27 0.079 0.25 274.0 17 9 
A273K* 27,000 27 0.079 0.21 308.0 16 8 
A333K* 33,000 27 0.079 0.19 343.0 15 7.5 
A393K* 39,000 27 0.079 0.17 376.0 15 6.0 
A473K* 47,000 23 0.079 0.16 473.0 13 5.5 
A563K* 56,000 23 0.079 0.14 512.0 13 5.0 
A683K* 68,000 23 0.079 0.13 580.0 12 4.0 
A823K* 82,000 21 0.079 0.12 618.0 11 3.5 
A104K* 100,000 18 0.079 0.11 678.0 11 3.0 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% reduction in the nominal inductance value • 

• Complete dash number will include an additional letter symbol to Indicate failure rate level. 

MIL·C-39010/1 ·/2 ·/3 FAILURE RATE "R" .01%/1000 HRS. 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1245 



M39010/4, 15, 16,17 
INDUCTORS 

1800 

ESTABLISHED RELIABILITY 
MIL-C-39010 
(LATEST REVISION) 

MIL·C·39010-4 (Phenolic Core) 
MI.L·C~39010·5 (Iron Core) 
MIL·C·39010-6 (Phenolic Core) 
MIL·C·39010-7 (Iron Core) 

ELECTRICAL CHARACTERISTICS. 
Inductance Tolerance: 0.15 to 0.47 uhy ±20%; 0.56 and up ±10O/o. 

Dielectric Strength: 1500 Volts RMS at sea level. 

Self·Resonant Frequency: Measured per MIL·C-39010. 

Rating: Maximum current based on: 35°C rise in 90° ambient for 
phenoliC, 15°C rise in 90° ambient for iron. 

1.438 ±.188 .438 ±.032 

L~ " 
-I i 
F ,188 8 

1.025 ±.002 DIA. 

' t:=J ='D?l2 @ 

t . 
ALL DIMENSIONS IN INCHES 

Weight: 0.950 gram maximum. 

Self· DC 
resonant resistance Rated 

Dash 
Test frequency Max. dc 

Inductance a frequency Min. (25OC) current 
M390fO Number p;H min MHz MHz ohms mA 

/4 BR15L * 0.15 ±20% 55 25.0 510 0.030 2,900 
BR22L* 0.22 ±20% 50 25.0 415 0.035 2,700 
BR33l* 0.33±20% 50 25.0 350 0.065 2,000 
BR47l* 0.47 ±20% 50 25.0 300 0.085 1,700 
BR56K* 0.56 ±10% 50 25.0 270 0.125 1,450 
BR68K* 0.68±10% 45 25.0 250 0.150 1,300 
BR82K* 0.82 ±10% 40 25.0 210 0.205 1,100 
BIROK* 1.00 ±10% 40 25.0 200 0.290 930 
BIR2K* 1.20 ±10% 30 7.9 180 0.400 785 
B1R5K" 1.50 ±10% 30 7.9 170 0.485 720 
B1R8K" 1.80 ±10% 30 7.9 150 0.740 580 
B2R2K* 2.20 ±10% 30 7.9 140 0.970 505 
B2R7K" 2.70 ±10% 30 7.9 120 1.20 460 

/5 A3R3K* 3.30 30 7.9 70 0.140 945 
A3R9K* 3.90 30 7.9 65 0.155 370 
A4R7K* 4.70 30 7.9 60 0.210, 745 
A5R6K* 5.60 30 7.9 50 0.280 645 
A6R8K* 6.80 30 7.9 50 0.375 560 
A8R2K" 8.20 30 7.9 48 0.440 520 
A100K" 10.0 30 7.9 42 0.605 440 
A120K* 12.0 50 2.5 36 1.05 335 
A150K* 15.0 55 2.5 30 1.20 310 
A18CK* 18.0 60 2.5 30 1.95 245 
A220K* 22.0 60 2.5 24 2.20 230 
A270K* 27.0 65 2.5 22 2.75 205 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +1250 C phenolic core, -55°C to 
+ 105°C iron. 
Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per MIL-C-39010. 
Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL-C-39010 (latest revision), 10 cps to 2000 cps @ 20G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G, 6 MS. 

Marking: 
EXAMPLE: M39010 

104 
A1ROKR 
83125 

} - Military part number. 

- Manufacturer's source code. 
J 8411 A - "JAN" marking, date code, and lot symbol. 

" ,~ 

r,l88 ' 375 ' .155 ±.oro DIA. 
. 1~~8 ..... ~ ±.010 • 1 . --- --JU . ~ r--'-===:l 

-- - T -- -
#22 AWG TINNED COPPER WIRE 

Weigllt: 0.90 gram maximum. 

Self· DC 
resonant resistance Rated 

Test frequency Max. dc 
Dash Inductance a frequency Min, (25OC) current 

M39010 Number p;H min MHz MHz ohms mA 

/6 BR15l" 0.15 ±20% 50 25.0 525 0.030 2,450 
BR22L* 0.22±20% 50 25.0 450 0.055 1,810 
BR33L* 0.33±20~ 45 25.0 360 0.090 1,400 
BR47L" 0.47 ±20% 45 25.0 310 0.12 1,225 
BR56K* 0.56 ±1O% 50 25.0 280 0.135 1,150 
BR68K* 0.68±10% 50 25.0 250 0.150 1,100 
BR82K" 0.82 ±10% 50 25.0 220 0.220 900 
'J1ROK* 1.00 ±10% 50 25.0 200 0.290 785 
B1R2K" 1.20 ±10% 33 7.9 180 0.420 650 
B1R5K" 1.50 ±1O% 33 7.9 160 0.500 .600 
B1R8K" 1.80 ±10% 33 7.9 150 0.650 525 
B2R2K* 2.20 ±10% 33 7.9 135 0.950 435 
B2R7K" 2:70 ±10% 33 7.9 120 1.20 385 
B3R3K* 3.30 ±1O% 33 7.9 110 2.00 300 
B3R9K* 3.90-±1O% 33 7.9 100 2.30 280 
B4R7K* 4.70 ±10% 33 7.9 90 2.60 260 

/7 A5R6K* 5.6 45 7.9 60 0.32 495 
A6R8K* 6.8 50 7.9 55 0.50 395 
A8R2K" 8.2 50 7.9 50 0.60 360 
A100K* 10 55 7.9 45 0.90 290 
A120K" 12 65 2.5 42 1.10 265 
A150K* 15 65 2.5 40 1.40 240 
A180K" 18 75 2.5 34 2.25 185 
A220K" 22 75 2.5 30 2.50 175 
A270K" 27 60 2.5 25 2.60 170 
A330K" 33 65 2.5 19 3.00 165 

" Complete dash number will include an additional letter symbol to indicate failure rate level. 

MIL·C·39010/4·/5 ·/6 ·/7 FAILURE RATE UR" .01%/1000 HRS. 

A'1246 For manufacturers' sales offices, see yellow pages EEM 1985 



M39010/8, /9, /10 
INDUCTORS 

1800 

ESTABLISHED RELIABILITY 
MIL·C·39010 
(LATEST REVISION) 

MIL·C·39010·8 (Phenolic Core) 
MIL·C·39010·9 (Iron Core) 
MIL·C·39010·10 (Ferrite Core) 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over entire range. 

Dielectric Strength: 1000 vclts RMS at sea level. 

Self-Resonant Frequency: Measured per MIL-C-39010. 

Rating: Maximum current based on: 35°C rise in 90° ambient for 
phenolic, 15°C rise in 90° ambient for iron, and for ferrite core in
ductors •. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches; Weight: 0.30 grams. 

Self. DC 
resonant resistance Rated 

Inductance Test frequency Max. dc 
Dash (±10%) It frequency Min (250 C) current 

M39010 Number pH min MHz MHz ohms mA 

/8 BRI0K' .10 40 25.0 680 .08 1350 
BRI2K' .12 40 25.0 640 .09 1270 
BR15K" .15 38 25.0 600 .10 1200 
BR18K" .18 35 25.0 550 .12 1105 
BR22K' .22 33 25.0 510 .14 1025 
BR27K" .27 33 25.0 430 .16 960 
BR33K' .33 30 25.0 410 .22 815 
BR39K" .39 30 25.0 365 .30 700 
BR47K* .47 30 25.0 330 .35 650 
BR56K' .56 30 25.0 300 .50 545 
BR68K' .68 28 25.0 275 .60 495 
BR82K' .82 28 25.0 250 .85 415 
BIROK" 1.00 25 25.0 230 1.00 385 

/9 AIR2K" 1.2 25 7.9 150 .18 590 
A1R5K* 1.5 28 7.9 140 .22 535 
A1R8K* 1.8 30 7.9 125 .30 455 
A2R2K' 2.2 30 7.9 115 .40 395 
A2R7K* 2.7 37 7.9 100 .55 .335 
A3R3K* 3.3 45 7:9 90 .85 270 
A3R9K* 3.9 45 7.9 80 1.00 250 
MR7K* 4.7 45 7.9 75 1.20 230 
A5R6K* 5.6 50 7.9 65 1.80 185 
A6R8K* 6.8 50 7.9 6(1 2.00 175 
A8R2K* 8.2 55 7.9 55 2.70 155 
AIOOK' 10 55 7.9 50 3.70 130 
Al20K' 12 45 2.5 40 2.70 155 
A150K' 15 40 2.5 35 2.80 150 
A180K' 18 50 2.5 30 3.10 145 
A220K' 22 50 2.5 25 3.30 140 
A270K* 27 50 2.5 20 3.50 135 

I-- lW' Min. ---1 
------------------~c::J ::: 

'\ 
#24 (.020 ±.002) TCW 

.095 ±.01O 

0.250" ±.OlO 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +1250 C phenolic core, -55°C to 
+ 105°C iron and ferrite core. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate direction. \. 

Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL-C-39010 (latest revision), 10 cps to· 2000 cps @ 20G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G, 6 MS. 

Marking: 

EXAMPLE: M39010 
108 

A1ROKR 
} - Military part number. 

83125 - Manufacturer's source code. 
J 8411 A • "JAN" marking, date code, and lot symbol •. 

Self· DC 
resonant resistance Rated 

Inductance Test frequency Max. dc 
Dash (±10%) It frequency Min (25OC) current 

M39010 Number pH min MHz MHz ohms mA 

/10 A330K" 33 45 2:5 24 3.4 130 

A390K* 39 45 2.5 22 3.6 125 

M70K* 47 45 2.5 20 4.5 110 

A560K* 56 45 2.5 18 5.7 100 

A680K* 68 50 2.5 15 6.7 92 

A820K* 82 50 2.5 14 7.3 88 

A101K" 100 50 2.5 13 8 84 

A121K* 120 30 .79 12 13 66 

A151K* 150 30 .79 11 15 61 

A181K* 180 30 .79 10 17 57 

A221K~ 220 30 .79 9 21 52 

A271K* 270 30 .79 8 25 47 

A331K" 330 30 .79 7 2/1 45 

A391K" 390 30 .79 6.5 35 40 

j\471K" 470 30. .79 6 42 36 

A561K* 560 30 .79 5 46 35 

A681K* 680 30 .79 4 60 30 

A821K' 820 30 .79 3.8 65 29 

AI02K* 1000 30 .79 3.4 72 28 

• Complete dash number will include an additional letter symbol to Indicate 
failure rate level. 

MIL·C-39010/8 ·/9 ·/10 FAILURE RATE "R" .01%/1000 HRS. 

EEM 1985 For maRufacturers' sales of~ices, see yellow pages A·1247 



1800 

TYPE SWD 
MS75087, 75088 & 75089 

INDUCTORS 

MS-INDUCTOR'SERIES 
'75087, 75088, 75089 

MOLDED SHIELDED INDUCTOR 

Ultra-Reliable Molded Shielded 
Miniature rnd'u.ctor. 
Induc;:till)CeRiI~ge: 0.1 uH to 100,OOOuH. 

GRADEl CLASS A 

The MS-INDUCTOR SERIES are R.F. Inductors specifically 

designed to ,meet the demanding requirements of MIL-C

Ip305 (latest' revision). The MS"INDUCTOR Series epoxy 

molded' envelOpe and shielding offers the design engineer 

reliability, electrical. performance, and minimum coupling in 

" high density packaging. ' " 

ELECTRIC-AL CHARACTERISTICS 
'Inductance,Tolerance: ±10%' over the entire inducta'nce range. 
Dielectric Strength: 1000 volts RMS at sea level. • 
Self-Resonant frequency: Measured per MIL~-15305 (latest revision)., 
G: Measured on a Q-Meter, , 
Maximum Current:' Based on temperature risEl not to exceed 150C 
at 90°C ,ambient. ' 

DENSITY CHARACTERISTICS 
VO,lume: 0.0076 cubic inches Weight: 0.7~"grams maximum 
Shielding: At 1000 cycle~ two units assembled side by side exhibit 

, less' than 3% coupling. " , 

Min. Max. Max_' Incr.t 
NCG L Q min SRF DCR I I 

Material MS No. PIN UH MHz MHz {} mA rnA 

MS75087-1 SWD 0.10 50 25 250 0.025 1790 >2900 
,p MS75Q87-2 SWD 0.12 51 25 250 0.034 1530 >2800 

H MS75087-3 -SWO 0,15 51 25 250 0:037 1470 >2750 

E 
MS750si-4 SWD 0.18 50 25 250 0.047 1300 >2200 
MS75087-5 SWD 0.22 49 25 250 0.067 110G >1700 

N MS75087-6 SWD 0.27. 47 25 250 0.11 855 >1500 
0 MS75087-7 SWD 0:33 46 25 250, 0.13 780 >1300 

,L MS75087-8 SWD '0.39 44 25 250 ~.18 670 >1100 

I 
MS75087-9 SWD 0.47 44 25 235 0.25 565 >1000 
MS750B7-10 SWD 0.56 43 25 210 0.33 490 > 900 

C MS75087-11 SWD 0.68 42 25 190 0.45 420 > 750 
MS75087-12 SWD 0.82 40 25 180 0.59 370 > 600 

. MS750BB-1 SWD 1.0 44 25 140 0.070 1070 >1900 
MS750B8-2 SWD 1.2 44 7.9 130 0.093 895 >1600 
MS75088-3 SWD 1.5 44 7.9 115 0.12 815 >1300 

I MS75088-4 ,SWD 1.8 44 7.9 105 0.14 775 >1200 

R 
MS75088-5 SWD 2.2 44 7.9 100 0.19 650 >1100 

44 MS75088-6 SWD 2.7 7.9 92 0.28 535 > 950 0 MS75088-7 SWD 3.3 44 7.9 85 0.35 480 > 800 
N MS75088-8, SWD 3.9 44 7.9 75 0.40 450 > 750 

MS75088-9 SWD 4.7 , 44 7.9 70 0.55 380 > 650 
MS75088-10 SWD 5.6 44 7.9 65 0.72 335 > 550 
MS750BB-11 SWD 6.8 50 7.9 55 1.02 2BO > 500 
MS7S088-12 SWD 8.2 50 7.9 50 1.32 250 > 475 
MS75088·13 SWD 10 50 7.9 46 1.62 220 > 450 
MS75088-14 SWD 12 55 2.5 44 2.00 200 > 400 

F MS7508S-1 SWD 15 45 2.S 49 O.SO 315 250 
MS7S089-2 'SWD 18 45 2.5 45 0.89 300 235 

E MS75089-3 SWD 22 45 2.5 41 0.96 290 220 
R MS75089-4 SWD 27 45 2.5 38 1.19 260 200 

R MS75089-5 SWD 33 50 2.5 34 1.37 240 190 

I MS75089-6 SWD 39 SO 2.5 29 1.93 205 180\ 
MS75089-7 SWD 47 50 2.5 27 2.11 195 175 T MS75089-8 SWD 56 50 2.5 25 2.23 190 160 

E MS75089-9 SWD 68 50 2.5 21 2.70 170 150 
MS75089-10 SWD 82 50 2.5 10.5 2.44 180 140 

'\ 
#22 (.025 ±.002) JC'fI 

'O.16~" ±.01O" 
'.,pr-
t ..... 

" '0.410" 2::.620" 

PHYSICAL AND ENYIRON,MENTAL CHARACTERISTICS 

Operating Temperature: '"7 55,OC to + lOSoC. ' 

Terminal Strength: Meets 'five pound pull test; five 3600' rotations in 
alternate directions,per MIL-C-15305 (latest revision).' , 

MOisture, Vibration', and' Shock Resistance: Meets., requirements of 
MIL-C-15305 (latest revision), Grade 1, Class B. High frequency 10 
cps to 2000 cps @ 20G, ±10% "maximum for 12 logarithmiC swings 
each of 20 minute duration repeated, for each oL three mutually 
perpendicular. planes. ShQck: 100G, ~ MS •• 

Marking: Color coded Pllr M IL'C-15305 (latest revision). 

. Min. Max_ Max Incr.t 
NCG t; , Qmill $RF DCR I I 

Material MS No. P,'N' 'ull ' M,Hz MHz n mA mA 

MS75089-ll SWD ' ioo 50 2.5 10.0 3.12 160 120 
MS75089-12 SWO '120 55 ,0.19 9.7 3.60 150 95 
MS75089-13 SWD 150 55 0.79 8.5 4.10 140 90 
MS75089-14 5WD 180 55 0.79 ,8,0 4.40 ' 135 85 
MS75089-15 SWO 220 55 0.79 7.5 5.00 125- 80 
MS75089-16 SWD 270 55 0.79 7.0 5.80 115 70 
MS75089-17 SWD '330 55 0.79 6.5 6.40 110 65 
MS75089-18 -SWD ~90 60 0.79 6.'2 7.40 105 60 
MS75089-19 SWD 470 60 0.79 5.7 9.50 92 58 
MS75089-20 SWD 560 60 0.79 4.7 10.5 90 55 

F MS75089-21 SWD. " 
680, 60 0.79 4.5 11.8 80 50 

MS75089-22 SWD 820, 60 0.79 4.2 13.0 80 45 
E MS750B9-23 SWD 1000 60 0.79 3.8 17.5 70 40 
R MS75089-24 SWD 1200 45 0.25 " 1.5 22.1 60 35 

R MS750B9-25 SWD lS\)O 45 0.25 1.2 26.5 55 33 

I MS75089-26 SWD 1800 ~5 0.25 1.0 29.9 ,50 30 
MS75089-27 SWD 2200 45 0.25 0.97 33.8 50 27 

T MS75089-28 2700 45 0.25 0.92 47.3 40 25 SWD 
E, MS75089-29 3300 45 0.25 0.84 53.0 40 22 SWD 

20 MS75089-30 SWD 3900 45 0.25 0.80 73.8 35 
MS75089-31 SWD 4700 45 0.25 0.74 81_6 31 19 
MS750B9-32 SWD ,5SpD 44 0.25 0.73 98.9 28 17 
MS75089-33 SWD 6800 40 0.25 0.66 111.0 27 16 
MS75089-34 SWD 8200 40 0.25 0.54 119.0 26 15 
MS7S089-35 SWD 10,000 40 0.25 0.47 137.0 24 14 
MS750B9-36 SWD 12,600 30 0.079 0.33 143.0 23 13 
MS750S9·37- SWD 15,000 30 0.079 0.29 157.0 22 12 
MS75089-38 SWD IS,OOO ~O 0.079 0.28 175.0' 21 10 
MS75089-39 SWD 22,000 27 0.079 0.25 274.0 17 9 
MS75089'40 SWD ,27,000, 27 0.079 0.21 308.0 16 8 
MS75089-41 SWD 33,000 27 0.079 0.19 343.0 15 7.5 
MS75089-42 SWD 39,000 27 0.079 0.17 376.0 15 6.0 
MS75089-43 SWD 47;000 23 0.079 0.16 473.0 13 5.5 
MS75089-44 SWD 56,000 23 0.079 0.14 512.0 13 5.0 
MS75089·45 SWD 68,000 23 0.079 0.13 580.0 12 4.0 
MS7508946 SWD 82,000 21 0.079 0.12 618.0 11 3.5 
MS750B9-47 SWD 100,000 18 0.079 0.11 678.0 11 3.0 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% reduction in the nominal inductance value. 
MS No. ElectriCals as shown. 

A'1248 For manufacturers' sales offices, see yellow pages - EEM 1985 



TYPE SWD 
MS90537 

INDUCTORS 

1800 

MS-INDUCTOR SERIES 

90531 
Ultra-Reliable Molded Shielded 
Miniature Inductor. 
Inductance Range: 0.1 uH to 100,000uH. 

MOLDED SHIELDED INDUCTOR 
(Manufactured per MS-90537) 

The MS-INDUCTOR SERIES are R.F. Inductors specifically 
designed to meet the demanding requirements of MIL-C-
15305 (latest revision). The MS-INDUCTOR Series epoxy 
molded envelope and shielding offers the design engineer 
reliability, electrical performance, and minimum coupling in 
high density packaging. 

GRADE 1 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: :!::1O% over the entire inductance range. 
Dielectric Strength: 700 volts RMS at sea level. 
Self-Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
Q: Measured on Q-Meter. 
Maximum Current: Based on temperature rise not to exceed 350C 
at 90°C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches Weight: 0.75 grams maximum 
Shielding: At 1000 cycles two units assembled side by side exhibit 
less than 3% coupling. 

MS Min. Max. Max. Incr. ** 
Ma· Catalog NCG L Q Min. SKF OCR I I 

tarial No. PIN ,uH MHz MHz () mA mA 
90537-1 SWD 0.10 50 25 250 0.025 2900 >2900 
90537·2 SWD 0.12 51 25 250 0.034 2800 >2800 
90537·3 SWD 0.15 51 25 250 0.037 2750 >2750 

U 90537·4 SWD 0.18 50 25 250 0.047 2200 >2200 

:::::i 90537·5 SWD 0.22 49 25 250 0.067 1700 >1700 
0 90537·6 SWD 0.27 47 25 250 0.11 1500 >1500 
Z 90537·7 SWD 0.33 46 25 250 0.13 1300 >1300 1&.1 

::c 90537·8 SWD 0.39 44 25 250 0.18 1100 >1100 
a.. 90537·9 SWD 0.47 44 25 235 0.25 1000 >1000 

90537·10 SWD 0.56 43 25 210 0.33 900 >900 
90537-11 SWD 0.68 42 25 190 0.45 750 >750 
90537·12 SWD 0.82 40 25 180 0.59 600 >600 
90537·13 SWD 1.0 47 25 140 0.070 1900 >1900 
90537·14 SWD 1.2 46 7,9 130 0.093 1600 >1600 
90537-15 SWD 1.5 45 7.9 115 0.12 1300 >1300 
90537·16 SWD 1.8 43 7.9 105 0.14 1200 >1200 
90537-17 SWD 2.2 45 7.9 100 0.19 1100 >1100 

Z 90537-18 SWD 2.7 46 7.9 92 0.28 950 >950 
0 90537-19 SWD 3.3 44 7.9 85 0.35 800 >800 
a: 90537·20 SWD 3.9 44 7,9 75 0.40 750 >750 - 90537·21 SWD 4.7 44 7.9 70 0.55 650 >650 

90537·22 SWD 5.6 47 7.9 65 0.72 550 >550 
90537-23 SWD 6.8 50 7.9 55 1.02 500 >500 
90537·24 SWD 8.2 50 7.9 50 1.32 475 >475 
90537-25 SWD 10 49 7.9 46 1.62 450 >450 
90537-26 SWD 12 55 2.5 44 2.00 400 >400 
90537·27 SWD 15 44 2.5 49 0,80 620 250 
90537·28 SWD 18 45 2.5 45 0,89 610 235 

1&.1 90537·29 SWD 22 46 2.5 41 0.96 600 220 
I- 90537·30 SWD 27 49 2.5 38 1,19 500 200 -a: 90537·31 SWD 33 45 2.5 34 1.37 490 190 
a: 90537·32 SWD 39 53 2.5 29 1.93 410 180 
1&.1 90537·33 SWD 47 52 2.5 27 2,11 400 175 
u.. 90537·34 SWD 56 49 2.5 25 2.23 380 160 

90537-35 SWD 68 51 2.5 21 2.70 370 150' 
90537·36 SWD 82 45' 2.5 10.5 2.44 360 140 

0.157" ± .010" 

'\ I::: 
#22 (.025:± .002) TeW 

0.395" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C .. 

Terminal Strength: Meets five pound pull test, five 360° rotations in 
alternatE: directions per MIL-C-15305 (latest revision). 

MOisture, Vibra~ion, and Shock Resistance: Meets requirements of 
MIL-C-15305D, Grade I, Class' B. High frequency 10 cps to 2000 cps 
@ 20G ±10% maximum for 12 logarithmic swings each of 20 minute 
duration repeated for each of three mutually perpendicular planes. 
Shock: 100G, 6 MS. 
Marking: Color coded per MIL-C-15305 (latest revision). 

MS Min. Max. Max. Incr.** 
Ma- Catalog NCG L QMln. SRF OCR I I 

terial No. PIN ,uH MHz MHz .0 mA mA 
90537-37 SWD 100 52 2.5 10.0 3.12 325 120 
90537·38 SWD 120 57 .79 9.7 3.60 290 95 
90537-39 SWD 150 56 .79 8.5 4.10 275 90 
90537-40 SWD 180 60 .70 8.0 4.40 260 85 
90537-41 SWD. 220 58 .79 7.5 5.00 250 80 
90537·42 SWD 270 60 .79 7.0 5.80 240 70 
90537-43 SWD 330 54 .79 6.5 6.40 225 65 
90537·44 SWD 390 67 .79 6.2 7.40 200 60 
90537-45 SWD 470 60 .79 5.7 9.50 180 58 
90537-46 SWD 560 60 .79 4.7 10.5 174 55 
90537·47 SWD 680 60 .79 4.5 11.8 168 50 
90537-48 SWD 820 57 .79 4.2 13.0 152 45 
90537-49 SWD 1000 65 .79 3.8 17.5 135 40 
90537-50 SWD 1200 45 .25 1.5 22.1 115 35 
90537-51 SWD 1500 49 .25 1.2 26.5 110 33 
90537-52 SWD 1800 47 .25 1.0 29.9 105 30 

1&.1 90537-53 SWD 2200 50 .25 0.97 33.8 99 27 
I-- 90537-54 SWD 2700 47 .25 0.92 47.3 83 25 
a: 90537·55 SWD 3300 43 .25 0.84 53.0 80 22 
a: 90537-56 SWD 3900 43 .25 0.80 73.8 67 20 
1&.1 

4700 0.74 81.6 63 19 u.. 90537·57 SWD 44 .25 
90537-58 SWD 5600 45 .25 0.73 98.9 56 17 
90537·59 SWD 6800 43 .25 0.66 111.0 54 16 
90537·60 SWD 8200 42 .25 0.54 119.0 52 15 
90537·61 SWD 10,000 39 .25 0·tl7 137.0 49 14 
90537·62 SWD 12,000 31 .079 0.33 143.0 46 13 
90537·63 SWD 15,000 31 .079 0.29 157.0 45 12 
90537·64 SWD 18,000 31 .079 0.28 175.0 41 10 
90537·65 SWD 22,000 27 .079 0.25 274.0 33 9 
90537-66 SWD 27,000 27 .079 0.21 308.0 31 8 
90537·67 SWD 33,000 27 .079 0.19 343.0 30 7.5 
90537·68 SWD ·39,000 27 .079 0.17 ' 376.0 27 6.0 
90537-69 SWD 47,000 23 .079 0.16 473.0 26 5.5 
90537-70 SWD 56,000 23 .079 0.14 512.0 25 5.0 
90537-71 SWD 68,000 23 .079 0.13 580.0 24 4.0 
9053],]2 SWD 82,000 21 .079 0.12 618.0 23 3.5 
90537-73 SWD 00,000 18 .079 0.11 678.0 22 3.0 

""INCREMENTAL CURRENT - The D.C. current required to cause a 5% reduction in the nominal inductance value. 
NeG and MS Part No. electricals as shown. 

EEM 1985 For manufacturers'sales offices, see yellow pages A·1249 I 
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SUPER WEE-WEE-DUCTOR 
The SUPER WEE·WEE·DUCTOR, a shielded miniaturized 
inductor, provides a greater inductance·to·size, ratio .in a 
molded epoxy envelope. Use of unique "T" lead construction 
on all values from 15 uH to 10,000 uH assures exceptional 
reliability in ranges where fine wire sizes are used. This MS, 
inductor series is designed to meet the stringent requirements 
of MIL-C·15305 (latest revision). This provides the design 
engineer with utmost reliability, electrical performance, and 
minimum coupling in high density packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% (Q·Meter). 
Dielectric Strength: 700 volts RMS at sea level. 
Self·Resonant Frequency: Measured With full length leads on Q·Meter. 
Q: Measured on Q·Meter. 
Rating: maximum based on '13 watt dissipation. 
DENSITY CHARACTERISTICS 
Volume: 0.0041 cubic inches'. 
Weight: 0.50 'grams maximum. 
Shielding: Less than ,3% coupling with two units mounted side by 
side at 1000 cycles. 

1800 

TYPE SWWD 
MS21399, 21400 & 21401 

INDUCTORS 

An Ultra·Reliable molded shielded inductor. Subminiature 
size for high density circuits. Great Inductance·to·size ratio • 
. 10 uH to 10,000 uij. Q.136" diameter x 0.335" length. 61 
stock values. , 

#24 (.020 ± .002) TCW I' 
, ' /' --*-

T 
0.136 
max. 

GRADE 1 CLASS A 

~~1.3 TYP. MIN.--I 

" 010 

PHYSICAL AND ENVIRONMENTAL CH,ARACTERISTICS 
Operating Temperature: -SsoC to+10SoC. 
Terminal Strength: Meets five pounds pull test; five 360° rotations i" 
alternate directions per MIL·C·1530S (latest revision). 
Moisture, Vibration and Shock Resistance: Meets requirements of 
M I L·C·1S30S (latest revision). High Frequency: 10 cps to 2000 cps 
@ 20G ±10% maximum for 12 logarithmic swings each of 20 minute 
duration repeated for each of three mutually perpendicular planes. 
Shock: 100G, 6 MS. 
Marking; Color coded per M IL-C-1S30S (latest revision). 

SUPER WEE-WEE-DUCTOR STANDARD VALUES 
"ill " ". min. approx. Max. Incr." 
·c L llmin. SRF Cd Max. OCR I I 
i NCG 
::IE MSNo. Part No. p,H MHz MHz Pf {l mA mA 

MS21399-1 SW·W- 0.10 0.10 42 25 480 .70 .087 1650 >1650 
MS21399-2 SW·W· 0.12 0.12 42 25 460 .63 .090 1630 >1630 
MS21399-3 sw-w- 0_15 0.15 42 25 400 .66 .098 1550 >15SO 

u MS21399-4 SW-W· 0.18 0.18 42 25 360 .62 .117 1420 >1420 
:::; MS21399-S SW-W· 0.22 0.22 42 25 340 .63 .141 1330 >1330 
0 MS21399-6 SW-W- 0.27 0.27 42 25 320 .59 '.157 1230 >1230 z MS21399-7 sw-w· 0.33 0.33 42 25 295 .55 .178 1140 >1140 ... 
::c MS21399-8 SW-W· 0.39 0.39 42 25 275 .55 .208 1060 >1060 ... MS21399-9 SW-W- 0.47 0.47 41 25 250 .56 .257 960 >960 

MS21399-10 SW-W- 0.56 0.56 39 25 238 .52 ' .283 915 > 915 
MS21399-11 SW-W- 0.68 0.68 36 25 224 .SO .337 840 > 840 
MS21399·12 SW-W- 0.82 0.82 ,35 25 205 .50 .470 720 > 720 
MS21400-1 SW-W- 1.0 1.0 38 25 135 .87 .170 1180 >1180 
MS21400-2 SW-W- 1.2 1.2 38 7.9 124 .87 .190 1150 >11 SO 
MS21400-3 SW-W- 1.5 1.5 38 7.9 114 .87 .212 1050 >1050 
MS21400-4 SW-W- 1.8 1.8 38 7.9 105 .89 .242 990 > 990 
MS21400-5 SW-W- 2.2 2.2 38 7.9 95 .88 .263 950 > 950 

\ MS21400-6 SW-W- 2.7 2.7 38 7.9 85 .83 .320 880 > 880 z 
0 MS21400-7 SW-W- 3.3 3.3 38 7.9 78 .81 .345 820 > 820 
e: MS21400-8 SW-W- 3.9 3.9 42 7.9 74 .76 .411 755 >755 

MS21400-9 SW-W- 4.7 4.7 42 7.9 68 .75 .562 6SO > 650 
MS21400-10 SW-W- 5.6 5.6 42 7.9 62 .77 .742 565 > 565 
MS21400·11 SW-W· 6.8 6.8 45 7.9 55 .80 1.00 485 > 485 
MS21400-12 SW-W- 8.2 8.2 47 7.9 51 .78 1.20 440 >440 
MS21400-13 SW-W- 10 10 51 7.9 45 .78 1.84 355 > 335 
MS214QO-14 SW·W- 12 12 51 2.5 41 .85 2.60 300 > 300 
MS21401-1 sw-w- 15 15 45 2.5 48 .55 .635 610 200 
MS21401-2 SW-W· 18 18 45 2_5 44 .55 .728 570 175 
MS21401·3 SW-W- 22 22 45 2.5 37 .60 .825 530 160 
MS21401·4 SW-W- 27 27 45 2.5 32 _65 .950 SOO 155 
MS21401-5 SW-W- 33 33 46 2_5 30 .65 '1.26 430 ISO 
MS21401-6 SW-W. 39 39 46 2.5 27 .66 1.42 405 145 
MS21401-7 SW-W- 47 47 46 2.5 23 .66 1.72 370 140 
MS21401·8 SW-W- 56 56 48 2.5 21 .75 2.03 340 130 
MS21401-9 SW·W- 68 68 48 2.5 18.5 .75 2.29 320 120 
MS21401-10 SW·W- 82 82 46 2.5 17.0 .75 2.55 305 115 
MS21401-11 SW·W- 100 100 46 2.5 15.5 .78 2.92 280 100 
MS2140J:.l2 SW-W- 120 120 53 0.79 14.5 .72 3.30 235 80 
MS21401·13 SW-W- 150 150 53 0.79 13.0 .70 4.30 215 68 

co MS21401·14 SW:W- 180 180 53 0.79 11.5 .70 5.40 200 64 
co: MS21401-15 SW·W- 220 220 55 0.79 10.0 .84 6.65 150 60 ... .... MS21401-16 SW·W- 270 270 57 0.79 9.50 .74 7.60 140· 58 

~ MS21401-17 SW-W- 330 330 57 0.79 8.50 .75 8.SO 130 56 
MS21401-18 SW-W- 390 390 57 0.79 8.00 .74 10.0 120 54 ... MS21401-19 SW-W- 470 470 57 0.79 7.20 , .70 13.5 100 52 .... 
MS21401-20 SW-W- 560 560 61 0.79 6.40 ' .70 14.5 95 50 ;;;; .... MS21401-21 SW-W- 680 680 61 0.79 5.80 .78 16.0 90 48 ... ... MS21401-22 SW-W- 820 820 58 0.79 5.30 .78' 19.0 85 47 
MS21401-23 SW-W- 1000 1000 58 0.79 4.80 _78 21.5 80 45 
MS21401-24 sw-w- 1200 1200 55 0.25 2.90 1.9 23 100 40 
MS21401-25 SW-W- 1500 1500 55 0.25 2.80 1.6 30 90 35 
MS21401-26 SW·W- 1800 1800 55 0.25 2.60 1.5 33 86 32 
MS21401-27 SW-W- 2200 2200 55 0.25 2.55 1.3 40 78 30 
MS21401·28 SW-W- 2700 2700 55 0_25 2.40 1.2 43 74 28 
MS21401,29 SW-W- 3300 3300 55 0.25 2.00 1.1 58 65 26 
MS21401-3O SW-W- 3900 3900 55 0.25 1.95 1.1 76 56 23 

MS21401·31 SW-W- 4700 4700 55 0.25 1.85 1.1 85 53 20 
MS21401-32 SW-W- 5600 5600 55 0_25 1.75 1.0 100 48 18 
MS21401-33 SW-W- 6800 6800 50 0.25 1.58 1.0 127 43 15 
MS21401-34 SW·W- 8200 8200 50 0.25 1.55 1.0 150 40 12 
MS21401-35 SW-W-10,OOO 10 000 50 0.25 1.45 1.0 190 37 10 

"INCREMENTAL CURRENT - The D.C. current to cause a 5% reduction in the nominal inductance val~e. 

A·1250 For manufacturers' sales offices, see yellow pages EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

TYPEWD 
INDUCTORS 

WEE-DUCTOR Miniature Shielded Inductor with high inductance-to-size ratio. 
O.10uH to 180,OOOuH in 76 values 
Designed to meet MIL-C-1S30SB. 

The WEE-DUCTOR was the first miniature shielded inductor 
that Nytronics standardized for stock delivery. This encap
sulated non-flammable shielded unit in a 0.164" diameter by 
0.450" long envelope offers the design engineer extremely 
high inductance for density packaging. The WEE-DUCTOR is 
designed to meet the environmental requirements of MIL-C-
15305 Rev. B. GRADE 2 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.1 to 22uH ±10% (Q-Meter); 27uH to 1,000 
±5% (lKC Bridge); 1,200uH to 56,000uH ±10% (lKC Bridge) 68," 
OOOuH to 180,OOOuH ±20% (lKC Bridge) meas'ured at point on leads 
114 inch from body. . 
Dielectric Strength: 700 volts RMS at sea level. 

Self-Resonant Frequency: Minimum SRF to be not less than 80% of 
published data, and measured with full length leads on Q-Meter. 

Q: Measured on Q-Meter. 

Maximum Current: Based on temperature rise not to exceed 40<><: 
at 85°C ambient. 

NeG L amin Ap~rDX. ~ppr .. Max. Max. Iner· 
MATERIAL PART 

RF Cd DCR I I 

NO. "H MHz MHz •• F n mA mA 

WEE- 0.10 0.10 63 25 >500 0.67 0.020 4000 4000 

WEE- 0.12 0.12 61 25 >500 0.67 0.029 3350 3350 

WEE- 0.15 0.15 59 25 >500 0.67 0.032 3000 JOOO 

U 
WEE- 0.18 0.18 57 25 458 0.67 0.040 2850 2850 

=:;j WEE- 0.22 0.22 56 25 414 0.67 0.045 2700 2700 
0 

WEE-Z 0.27 0.27 50 25 373 0.67 0.08 2000 2000 
UJ WEE- 0.33 0.33 48 25 337 0.67 0.09 1900 1900 ::J: 
II. WEE- 0.39 0.39 48 25 310 0.67 0.16 1420 1420 

WEE- 0.47 0.47 48 25 283 0.67 0.17 1400 1400 

WEE- 0.56 0.56 45 25 258 0.67 0.36 960 960 

WEE- 0.68 0.68 45 25 235 0.67 0.37 940 ~40 

WEE- 0.82 0.82 41 25 214 0.67 0.46 870 870 

·WEE- 1.0 1.0 42 7.9 164 0.92 0.062 '2300 2300 

WEE- 1.2 1.2 43 7.9 150 0.92 0.067 2200 '2200 

WEE- 1.5 1.5 41 7.9 135 0.92 0.16 1420 1420 

WEE· 1.8 1.8 42 7.9 124 0.92 0.17 1370 1370 

WEE- 2.2 2.2 42 7.9 112 0.92 0.19 1300 1300 

WEE· 2.7 2.7 41 7.9 107 0.92 0.20 1270 1270 

Z WEE- 3.3 3.3 40 7.9 91.5 0.92 0.31 1030 1030 
0 WEE- 3.9 3.9 40 7.9 84.5 0.92 0.33 1000 1000 !!: 

WE[· 4.7 4.7 40 7.9 76.5 0.92 0.58 750 750 

WEE· 5.6 5.6 40 7.9 69.5 0.92 0.64 710 710 

WEE· 6.8 6.8 40 7.9 63.5 0.92 0.68 680 680 

WEE· 8.2 8.2 45 7.9 57.5 0.92 1.3 500 500 

WEE· 10 10 46 2.5 52.5 0.92 1.4 480 480 

WEE- 12 12 47 2.5 47.5 0.92 1.5 .460 460 

WEE- 15 15 47 2.5 42.5 0.92 1.7 440 440 

WEE- 18 18 45 2.5 53.5 0.49 0.88 610 235 

WEE· 22 22 47 2.5 47.0 0.50 0.95 590 220 

WEE- 27 27 42 2.5 44.0 0.48 1.15 530 200 

WEE- 33 33 43 2.5 40.0 0.48 1.2 520 193 
UJ WEE· 39 39 45 2.5 36.5 0.48 1.6 450 183 !:: 
IX WEE- 47 47 46 2.5 33.0 0.49 1.8 420 177 
IX 

WEE-UJ 56 56 40 2.5 30.0 0.49 2.2 390 170 
II.. 

WEE- 68 68 40 2.5 27.0 0.50 2.3 375 165 

WEE- 82 82 42 2.5 17.5 1.0 2.4 360 160 

WEE- 100 100 63 .79 15.0 1.0 2.6 345 157 

WEE-. 120 120 62 .79 14.0 10 2.9 330 145 

1~·37~1 ACTUAL SIZE 
#24 (.020 ± .OO/,CW 1-. 

T 
.... -------. ,.. .1" 1.3 TYP. MIN.-.J 

0.450 ~I 0.164 
MAX. 

DENSITY CHARACTERISTICS 

MAX. 

Volume: 0.0087 cubic inches Weight: 0.75 grams maximum 
Shielding: Less than 3% coupling with two units measured side by 
side at 1000 cycles. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C.' 
Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per M IL-C-15305B. 
Marking: Printed with pertinent data. 

Note: L & Q are not always tested at the same frequency. 

NCG L Q min Approx apprD •. Max. Max. Iner· 
SRF Cd DCR I I MATERIAL PART 

NO. "H MHz MHz IwF n mA mA 

WEE- 150 150 63 .79 12.5 1.0 3.3 315 126 

WEE- 180 180 60 .79 11.5- 1.0 3.6 300 110 

WEE- 220 220 57 .79 11.0 0.94 4.1 280 105 

WEE- 270 270 52 .79 10.0 0.92 4.8 260 91 

WEE- 330 330 50 .79 9.0 0.92 5.6 240 87 

WEE- 390 390 43 .79 8.5 0.87 6.2 230 72 

WEE- 470 470 66 .79 8.0 0.83 10.0 180 67 

WEE- 560 560 64 .79 7.5 0.82 11.5 170 65 

WEE- 680 680 71 .79 6.5 0.87 12.0 160 60 

WEE- 820 820 67 .79 6.0 0.87 13.8 150 55 

WEE- 1000 1000 62 .79 5.6 0.87 16.0 140 52 

WEE- 1200 1200 52 .250 1.490 9.0 18.2 135 50 

WEE- 1500 1500 51 .250 1.460 8.0 23.7 118 48 

UJ 
WEE- 1800 .1800 51 .250 1.420 6.5 30.2 105 42 

I-
WEE- 2200 2200 50 .250 1.300 6.8 33.7 99 37 

- WEE- 2700 2700 51 .250 1.180 6.8 43.1 87 33 

IX WEE- 3300 3300 52 250 1.050 • 7.0 48.7 82 30 

IX WEE- 3900 3900 48 .250 .960 7.0 62.7 72 29 

UJ WEE- 4700 4700 48 .250 .840 7.4 70.5 68 ~8 

II.. 
WEE· 5600 5600 48 .250 .810 6.8 104 56 24 

WEE- 6800 6800 45 .250 .740 6.8 118 53 20 

WEE· 8200 8200 38 .250 .580 9.2 146 47 18 

WEE- 10.000 10,000 36 .079 .470 11.5 76.6 66 15 

WEE- 12.000 12,000 36 .079 .370 15.0 109 55 14 

WEE· 15.000 15,000 38 .079 .330 15.0 119 5" 13 

WEE- 18.000 18.000 38 .079 .305 15.0 138 49 13 

WEE- 22,000 22,000 32 .079 .295 13.0 219 39 12 

WEE- 27.000 27.000 32 .079 .270 13.0 259 35 12 

WEE- 33.000 33,000 32 .079 .250 12.5 296 33 .11 

WEE- 39,000 39.0CO 30 .079 .215 14.0 395 29 10 

WEE- 47,000 47,000 25 .079 .210 12.5 452 27 9 

WEE- 56,000 56,000 25 .079 .195 12.0 499 26 8 

WEE- 68.000 68,000 20 .079 .130 18.4 395 29 1.1 

WEE- 82,OeO 82.000 20 .079 .125 16.5 452 27 1.1 

WEE-IOO,OOO 100,000 20 .079 .115 16.2 499 26 1.1 

WEE-120.000 120.000 20 .070 .105 16.8 540 23 1.1 

WEE-150,OOO 150,000 20 .e60 . 098 13.4 . 750 20 1.0 

WEE-IBO,OOO 180,000 20 .050 .094 13.4 880 18 o.a 
"INCREMENTAL CURRENT - The D.C. current to cause a 5% reductIon tn the nomtnal tnductance value. 
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TYPEWWD 
INDUCTORS 

WEE-WEE
DUCTOR SERIES 

The smallest shielded inductor for high density circuits 0.10 to 1,000 uh 
0.133" diameter x 0.335" length. We have 49 stock values. 

GRADE 2 CLASS B WEE-WEE-DUCTOR STANDARD VALUES 

The WEE-WEE-DUCTOR offers the Design Engi
neer a subminiature shielded inductor to solve 
special problems in density' circuit application. 
This shielded inductor has great inductance-to
size ratio and is designed to meet the stringent 
requirements of MIL-C-15305 Rev. B. 

0.10 to 1,OOOuH 
0.133" diameter x 0.335" length 
49 stock values 

#24 (.020 ± .002) TCW 

--~----~--~c==J~--~/--------
T 

0.133 L -l..-1.3 TYP. MIN.~ 
max. 10:"335 I I 

max. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Rating: 

±10% (Q-Meter). 

100 volts RMS at sea level. 

Minimum SRF to be not less than 
80% of published data, and 
measured with full length leads 
on Q-Meter. 

I maximum based on % watt 
dissipation. 

DENSITY CHARACTERISTICS 

Volume: 

Weight: 

Shielding: 

0.0041 cubic inches. 

0.50 grams maximum. 

Less than 3% coupling with 
two units mounted side by side 
at 1000 cycles. , 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

,Operating 
Temperature: 

Terminal 
Strength: 

-55°C to +125°C. 

Meets five pound pull test; 
five 360· rotations in alternate 
directions per MIL-C-15305.(latest revision). 

NCG approx. Max. ..... 
PAil L '''L SRF DCR I 

•• ... MHz MHz n .. 
WEE·WEE· 0.10 0.10 42 25 500 .112 1720 
~~.WEE. 0.12' 0.12 42 25 -~ 

. .126 1630 
WEE·WEE· 0.15 0.15 42 25 500 --:i38 1550-
WEE·WEE· 0.18 o.~~ ~, 25 458 .165 1420 

1330 WEE·WEE· 0.22 0.22 42 25 414 .198 
~:WEE. 0.27 0.27 42 25 373 .220 I~~ 
WEE·WEE· 0.33' 0.33 42 25 360 .258 1140 
WEE·WEE· 0.39 0.39 42 25 339 .~~ ~~ WEE·WEE· 0.47 4i 0.47· 25 309 .360 960 
WEE·WEE· 0.58 0.56 39 25 295 .397 915 
WEE·WEE· 0.68 0.68 36 25 270 .472 840 
WEE·WEE· 0.82 0.82 35 25 2SO .638 720 
WEE·WEE· 1.0 1.0 42 25 170 .208 1260 
WEE·WEE· 1.2 1.2 38 7.9 ISO .225 12~g. 
WEE·WEE· 1.5 1,5 38 7.9 139 .265 1120 
WEE·WEE· 1.8 1.8 38 7.9 129 .285 1080 
WEE·WEE· 2.2 2.2 36 7.9 118 .330 1000 

'WEE.woE. 2.7 2.7 38 7.9 106 .381 935 
'WEE.WEE. 3.3 3.3 38 7.9 98 .432 875 
WEE·WEE· 3.9' 3.9 40 7.9 91 .576 '755 
WEE·WEE· 4.7 4.7 42 7.9 83 .787 6SO 
WEE·WEE· 5.6 5.6 42 7.9 77 1.04 585 
WEE·WEE· 6.8 6.8 45 7.9 67 1.40 485 
WEE·WEE· 8.2 8.2 47 7.9 62 1.68 440 
WEE·WEE· 10 10 51 7.9 55 2.58 355 
WEE·WEE· 12 12 51 2.5 49 3.65 300 
WEE·WEE· 15 15 45 2.5 55 .862 620 
WEE·WEE· 18 18 43 2.5 SO 1.02 570 
WEE·WEE· 22 22 42 2.5 45 1.12 545 
WEE·WEE· 27 27 37 2.5 41 1.28 510 
WEE·WEE 33 3.3 46 2.5 37 1.70 440 
WEE·WEE· 39 39 38 2.5· 33 1.99 405 
WEE·WEE· 47 47 42 2.5 ~ 2.41 370 
WEE·WEE· 56 56 41 2.5 27 2.85 340 
WEE·WEE· 68 68 46 2.5 23 3.21 320 
WEE·WEE· 82 82 46 2.5 21 3.57 305 
WEE·WEE· 100 100 43 2.5 19 4.10 280 
WEE·WEE' 120 120 SO 0.79 16 5.97 235 
WEE·WEE· ISO ISO 49 0.79 15 7.05 215 
WEE·WEE. 180 180 58 0.79 14 8.12, 200 
WEE·WEE· 220 220 53 0.79 12 14.8 ISO 
WEE·WEE· 270 270 57 0.79 11.5 16.8 140 
WEE·WEE· 330 330 57 0.79 10.5 1&;6 130 
WEE·WEE· 390 390 57 0.79 10.0 21.1 120 
WEE·WEE· 470 470 SO 0.79 8.5 32.2 100 
WEE·WEE· 580 560 SO 0.79 7.5 3&.4 95 
WEE·WEE· 680 680 56 0.79 7.0 41.1 90 
WEE·WEE' 820 820 49 0.79 6.5 45.0 85 
WEE·WEE·looo 1000 49 0.79 6.0 52.0 80 

'INCREMENTAL CURRENT - The D.C. current to cause a 5% 
reduction in the nominal inductance value. 

Marking: Color coded Der MtL-C-15305 (iatest revision). 
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PEE-WEE SERIES 

TYPE PW 
INDUCTORS 

1800 

The amazing PEE-WEE DUCTOR represents a 66% size 
reduction from the smallest magnetically shielded axial 
leaded inductor series heretofore available anywhere. 
Furthermore, this size reduction was obtained with neg
ligible loss of electrical performance by employing several 
unique concepts in RF coil design. 

PEE-WEE DUCTOR STANDARD VALUES 

l r .085 ±.005 

~ r--.120 ±.005 

~~~-f ~ I.- .155 MAX. 

#26 (.0159 ±.002) TCW 1.5 LG 
All DIMENSIONS IN INCHES 

ELECTRICAL CHARACTERISTICS: 

Inductance Tolerance: 

L,Q,F, values: 

Incremental Current: 

Dielectric Strength: 

± 10% (Std). 

Measurements per MIL-C-15305. 
(latest revision). 
Incremental current in table is for 
5% reduction in inductance value. 

300 Volts RMS @ Sea Levet 

'SRF minimum not less than 80% of specified values. 

DENSITY CHARACTERISTICS: 

Volume: 

Weight: 

Shielding: 

Marking: 

.0007 Cubic Inches 

0.12 Grams 

5% maximum coupling for two 
units side by side. 
EIA color coded 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS: 

Terminal pull: 3 Ibs minimum. 

Environmental: Grade 2 Class A 

NeG 
PART L I'H Q min. @ 
NO. 

pw- 0.10 .10 40 

PW- 0.12 .12 40 
PW- 0.15 .15 40 

PW- 0.18 .18 40 
PW- 0.22 .22 40 
PW- 0.27 .27 40 

PW- 0.33 .33 40 

PW- 0.39 .39 40 

PW- 0.47 .47 40 

PW- 0.56 .56 40 

PW- 0.68 .68 35 

PW- 0.82 .82 35 

PW- 1.0 1.0 35 

PW- 1.2 1.2 35 

PW- 1.5 1.5 35 
PW- 1.8 1.8 35 

PW- 2.2 2.2 35 
PW- 2.7 2.7 35 
PW- 3.3 3.3 35 
PW- 3.9 3.9 35 
PW- 4.7 4.7 35 
PW- 5.6 5.6 35 

PW- 6.8 6.8 35 

PW- 8.2 8.2 35 

PW- 10 10 35 

PW- 12 12 35 
PW- 15 15 35 
PW- 18 18 35 
PW- 22 22 35 
PW- 27 27 35 
PW- 33 33 35 
PW- 39 39 35 
PW- 47 47 35 
PW- 56 56 35 

PW- 68 68 35 

PW- 82 82 35 

PW- 100 100 35 
PW- 120 120 35 

PW- 150 150 35 

PW- 180 180 35 
PW- 220 220 35 
PW- 270 270 35 
PW- 330 330 35 

PW- 390 390 35 

PW~ 470 470 35 
PW- 560 560 35 
PW- 680 680 35 

PW- 820 820 35 

PW-loo0 1000 35 

• GREATER THAN MAX I 

EEM 1985 For manufacturers' sales offices, see yellow pages 

··SRF 
Max. OCR Max. Iner. 

MHz I I 
MHz !l mA mA 

25 500 .060 1500 · 
25 480 .070 1400 · 
25 450 .080 1300 · 
25 430 .090 1200 · 
25 390 .11 1100 · 
25 340 .12 1000 · 
25 310 .14 950 · 
25 280 .16 900 · 
25 250 .20 800 · 
25 220 .25 750 · 
25 200 .27 700 · 
25 180 .36 600 · 
25 165 .40 525 · 
7.9 150 .70 425 · 
7.9 130 .80 400 · 
7.9 120 .90 350 · 
7.9 110 1.3 320 · 
7.9 100 1.8 275 · 
7.9 70 1.7 290 · 
7.9 65 1.8 275 · 
7.9 58 2.6 225 · 
7.9 54 2.9 210 · 
7.9 50 3.3 200 · 
7.9 48 4.5 170 · 
7.9 45 4.8 165 · 
2.5 40 2.0 250 230 

2.5 36 2.5 230 180 

2.5 31 3.5 195 150 

2.5 28 4.5 170 135 

2.5 25 5.0 160 115 

2.5 23 5.5 150 105 

2.5 22 7.0 140 100 

2.5 21 7.5 135 95 

2.5 19 8.0 130 90 

2.5 18 9.0 120 83 

2.5 16 14 95 65 

2.5 14 16 90 70 

.79 9.5 10 115 40 

.79 8.8 12 105 35 

.79 8.1 15 90 32 

.79 7.8 20 80 30 

.79 7.3 23 75 27 

.79 6.8 26 70 25 

.79 6.0 35 65 23 

.79 5.6 37 60 21 

.79 5.0 40 58 20 

.79 4.3 48 54 18 

.79 3.8 54 47 17 

.79 3.5 65 43 15 
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TYPE DO 
INDUCTORS 

1800 

DEC/-DUCTOR 
New Subminiature Inductor 0.10uH to 1000uH Range 
0.100" diameter by 0.250" length 49 STANDARD VALUES 

I-- lW' Min. ----I .095 ±.010 

----------rc::J :::: 
It, 

The DECI-DUCTOR offers the design engineer epoxy-molded 
reliability and uniformity in a subminiature R.F. Inductor. This 
Nytronics R.F. Inductor line is designed to meet all the en
vironmental specifications of MIL-C-15305 (latest revision). #24 (.020 ±.002) TCW H 

GRADE 1 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±lOO/O over entire range. 
Dielectric Strength: 700 volts RMS at sea level.. 
Self-Resonant Frequency: Measured per M IL-C-15305 (latest revision). 
Rating: Maximum. Current based on 35°C rise in 90°C ambient. 

DENSffY CHARACTERISTICS 
Volume: 0.002 cubic inches Weight: 0.35 grams 

NCG L QMln. 
Part No. uH 

P 00·0.10 0.10 40 

H 
00·0.12 0.12 40 
00-0.15 0.15 38 

E 00·0.18 0.18 38 
00..0.22 0.22 35 

N 00-0.27 0.27 35 

0 00-0.33 0.33 32 
00-0.39 0.39 32 

L 00-0.47 0.47 32 
00-0.56 0.56 32 

I 00-0.68 0.68 33 

C RRJ~* ~:g~ gg 
gg:Ug nr ~~ 

I 00-1.80 1.80 35 
00-2.20 2.20 35 

R 00-2.70 2.70 37 

0 
00-3.30 3.30 ·45 
00-3.90 3.90 45 

N 00-4.70 4.70 45 
00-5.60 5.60 52 
00-6.80 6.80 52 
00-8.20 1t.20 60 
00-10.0 10.0 60 
00·12.0 12.0 45 
00·15.0 15.0 47 
00-18.0 18.0 50 

R~:~~·g ~~.~ ~g 
00-33.0 33.0 ~~ . 00-39.0 39.0 

F 00-47.0 47.0 50 
00·56.0. 56.0 50 

E 00-68.0 68.0 52 

R 
00·82.0 82.0 52 
00-100 100 50 

R 00-120 120 28 
00-150 150 28 

I 00-180 180 28 

T 
00·220 220 . 26 
00·270 270 26 

E. 00·330 330 26 
00·390 390 25 
00-470 470 27 
00-560 560 27 
00·680 680 28 
00-820 820 28 
00-1000 1000 28 

0.250" ±.01O 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C 

Terminal Strength: Meets three pound pull test; five 3600 rotations in 
alternate directions per MIL-C-15305 (latest revision). . 

Moisture, Vibratiori, and Shock Resistance: Meets requirements of 
MIL-C-15305 (latest revision), 10 cps to 2000 cps @ 15 G ±10% maxi

. mum for 12 logarithmic swings each of 20 minute duration repeated 
for each nf three mutually perpendicular planes. Shock: 50G. 11 MS. 

Marking: Colo.r coded per M IL-C-15305 (latest revi~ion). 

Min. Max. 
SRF DCR Maxi. 

MHz MHz Ohms mA 
25 690 0.07 2000 
25 650 0.08 1900 
25 .600 0.09 1750 
25 550 0.10 1600 
25 510 0.11 1550 
25 470 0.15 1350 
25 410 0.21 1150 
25 370 0.29 970 
25 340 0.35 820 
25 310 0.48 700 
25 280 0.65 600 
25· 
25 ~~g ~.~~ ~~g 
~:~ m gJg mg 
7.9 130 0.32 900 
7.9 120 0.37 760 
7.9 105 0.49 700 
7.9 95 0.67 575 
7.9 87 0.95 500 
7.9 80 1.10 475 
7.9 75 1.60 380 
7.9 65 1.80 350 
7.9 62 2.40 300 
7.9 52 3.40 265 

2.5 42 2.40 300 
2.5 36 .2.70 275 
2.5 32 3.00 260 

~:~ 28 ~:~g ~~ 25 
g ~g H8 ~~ 
2.5 24 4.40 210 
2.5 22 5.70 205 
2.5 19 6.50 180 
2.5 17 7.30 175 
2.5 15 8.20 165 
0.79 14 14 110 
0.79 13 16 105 
0.79 12 18 100 
0.79 11 25 90 
0.79 10 33 75 
0.79 9.0 37 70 
0.79 8.0 51 60 
0.79 7.0 56 58 
0.79 6.5 61 55 
0.79 6.0 70 50 
0.79 5.5 91 45 
0.79 5.2 102 40 
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1800 COILS, CHOKES, & INDUCTORS 1800 

- MS INDUCTOR SERIES 
75083, 75084, 75085 
MOLDED INDUCTOR/0.100 uh 
to 1000 uh 

Markings: Color coded per MIL.C·15305 (Latest Rev.) 

The MS Inductor Series are RF Inductors specifically designed 
to meet the demanding requirements of MIL-C-15305 (latest 
revision). This MS Series is Epoxy Molded enveloped features 
reliability and uniformity in a Subminiature Inductor. 

Mili-Ductor 

TYPE MD 
INDUCTORS 

/--1 V4" Min.----t/ .095 ::':::.010 

----------------~c::J~ 
~ I I 0.250" 

#24 (.020 ::':::.002) TCW t--tf ±.01O 
ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ,:10(r;) over entire range. 
Dielectric Strength: 1000 volts RMS at sea level. 
Self-Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
Rating: Maximum current based on; 35°C rise in 90' ambient for 
phenolic, 15--'C rise in 90u ambient for iron, 35°C r.ise in 70" ambient 
for ferrite core inductors. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches, Weight: 0.30 grams. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125"C phenolic core. -55°C to 
+-105' C i ron and ferrite core. 
Terminal Strength: Meets five pound pull test; five 360° .etations in 
alternate directions per MIL-C-15305 (latest revision). 
Moisture, Vibration. and Shock Resistance: Meets requirements of 
Mll-C-15305 (latest revision), 10 cps to 2000 cps @ 20G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G,6 MS. 

±10% Test Frequency Self·resonant DC Resistance Rated DC 
Ma-MSNo. NeG Inductance Q (L& 0) Frequency, Min. Max. Current 

Part No. uh Min. MHz MHz Ohms MA terial 

MS75083.(J1 MD .10 40 25.0 680 .08 1350 
MS75083.(J2 MD .12 40 25.0 640 .09 1270 
MS75083·03 MD .15 38 25.0 600 .10 1200 
MS75083.(J4 MD .18 35 25.0 550 .12 1105 
MS75083.(J5 MD .22 33 25.0 510 .14 1025 U 

MS75083-06 MD .27 33 25.0 430 .16 960 ::::i 
0 

MS75083-07 MD .33 30 25.0 410 .22 815 Z 
MS75083.(J8 MD .39 30 25.0 365 .30 700 

.... 
:r: 

MS75083.(J9 MD ·.47 30 25.0 330 .35 650 0. 

MS75083-10 MD .56 30 25.0 300 .50 545 
MS75083-11 MD .68 28 25.0 275 .60 495 
MS75083-12 MD .82 28 25.0 250 .85 415 
MS75083-13 MD 1.00 25 25.0 230 1.00 385 
MS75084-01 MD 1.2 25 7.9 150 .18 590 
MS75084-02 MD 1.5 28 7.9 140 .22 535 
MS75084-03 MD 1.8 30 7.9 125 .30 455 
MS75084-04 MD 2.2 30 7.9 115 .40 395 
MS75084-05 MD 2.7 37 7.9 100 .55 355 
MS75084-06 MD 3.3 45 7.9 90 .85 270 
MS75084-07 MD 3.9 45 7.9 80 1.00 250 
MS75084.(J8 MD 4.7 45 7.9 75 1.20 230 Z 
MS75084-09 MD 5.6 50 7.9 65 1.80 185 0 

MS75084-10 MD 6.8 50 7.9 60 2.00 175 ~ 
MS75084-11 MD 8.2 55 7.9 55 2.70 155 
MS75084-12 MD 10 55 7.9 50 3.70 13b 
MS75084-13 MD 12 45 2.5 40 2.70 155 
MS75084-14 MD 15 40 2.5 35 2.80 150 
MS75084-15 MD 18 50 2.5 30 3.10 145 
MS75084-16 MD 22 50 2.5 25 3.30 140 
MS75084-17 MD 27 50 2.5 20 3.50 135 
MS75085.(J1 MD 33 45 2.5 24 3.4 130 
MS75085.(J2 MD 39 45 2.5 22 3.6 125 
MS75085.(J3 MD 47 45 2.5 20 4.5 110 
MS75085.(J4 MD 56 45 2.5 18 5.7 100 
MS75085.(J5 MD 68 50 2.5 15 6.7 92 
MS75085.(J6 MD 82 50 2.5 14 7.3 88 
MS75085-07 MD 100 50 2.5 13 8 84 
MS75085-08 MD 120 30 .79 12 13 66 .... 
MS75085-09 MD 150 30 .79 11 15 61 !:: 
MS75085-10 MD 180 30 .79 10 17 57 a::: 
MS75085-11 MD 220 30 .79 

a::: 
9 21 52 .... 

MS75085-12 MD 270 30 .79 8 25 47 
..... 

MS75085-13 MD 330 30 .79 7 28 45 
MS75085-14 MD 390 30 .79 6.5 35 40 
MS75085-15 MD 470 30 .79 6 42 36 

~~5-16; MD 560 30 .79 5 46 35 
MS75085-17 ' MD 680 30 .79 4 60 30 
MS75085-18, MD 820 30 .79 3.8 65 29 
MS75085-19I MD 1000 30 .79 3.4 72 28 
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1800 

TYPE RFC-SS 
MS18130, 14046 & 90538 

INDUCTORS 

RFC-SS SERIES 

Molded inductors specifically designed to 
meet MIL-C-15305 (latest revision). Induc
tance from 0.15 to 240uH. 

GRADE 1 CLASS A (0.15-4.7) 
CLASS B (5.6-240) 

C ..... ·188 
. 1.438 

TYP 

c===I 

.375 

~ -.J- : ~~"" 
.'--,-~- - - f -- T 

, 
#22 AWG TINNED COPPER WIRE 

ELECTRICAL CHARACTERISTICS 

Inductance Tolerance: 0.15 to 33 uH ±10% 
36 to 240 uH ±5% 
Measured on Q meter per 
MIL-C-15305 (latest revisi·on). 

Dielectric Strength: 1000 volts RMS @ sea level 

Rated Current: Based on max. temp. rise of 
35°C (ambient 90°C) for 
RFC-SS-0.15 to 4.7 
15°C (ambient 90°C) for 
RFC-SS-5.6 to -240 

PHYSICAL AND ENVIRONMENTAL· 
CHARACTERISTICS 

. Operating Temperature: Max. 125°C for 
RFC-SS-0.15 to -4.7 

Max. 105°C for 
RFC-S8-5.6 to -240 

Terminal Strength: Meets five pound pull test per 
MIL-C-1~305 (Iate'st revision). 

Moisture, Vibration, and Meets reauirements of 
Shock Resistance: M I L-C-15305 

lIatest revision), 
high frequency 10 cps 

Marking: Color banded. 

NCG- L Q"Min. @ 

PART MS NO. NO. uH MHz 

I MS1813(H RFC·SS· .15 0.15 !JU 25 
MS18130·2 RFC·SS· .22 0.22 50 25 
MS18130·3 RFC·SS- .33 0.33 45 25 
MS18130-4 RFC·SS· . 47 0.47 45 25 . 
MS18130·5 RFC·SS· .56 0.56 50 25 
MS18130·6 RFC·SS· .68 0.68 50 25 
MS18130·7 RFC·SS· .82 0.82 50 25 
MS18130·g RFC·SS· 1.00 . l.00 50 25 
MS18130·9 RFC·SS- l.20 l.20 33 7.9 
MS18130·10 RFC·SS· 1.50 l.5 33 7.9 
MS18130·11 RFC·SS· 1.80 1.8 33 7.9 
MS18130·12 RFC·SS· 2.2 2.2 33 7.9 
MS18130·13 RFC·SS- 2.7 2.7 33 7.9 
MS18130-14 RFC·SS· 3.3 3.3 33 7.9 
MS18130·15 RFC·SS· 3.9 3.9 33 7.9 
MS18130·16 RFC·SS· 4.7 4.7 33 7.9 
MSl4046·1 RFC·SS· 5.6 5.6 45 7.9 
MS14046·2 RFC·SS· 6.8 6.8 50 7.9 
MS14046·3 RFC·SS· 8.2 8.2 50 7.9 
MS14046-4 RFC·SS·lO 10.0 55 7.9 
MS14046·S RFC·SS· 12 12 65 2.5 
MS14046-6 RFC·SS· 15 15 65 2.5 
MS14046·7 RFC·SS· 18 18 75 2.5 
MS14046-8 RFC·SS· 22' 22 75 2.5 
MS14046-9 RFC·SS· 27· 27 60 2.5 
MS14046·10 RFC·SS· 33 33 65 2.5 
MS90538·1 RFC·SS· 36 . 36 60 2.5 
MS90S38.2 RFC·SS· 39 39 60 2.5 
MS90538·3 RFC·SS· 43 43 60 2.5 
MS90538-4 RFC.·SS· 47 47 55 2.5 
MS90538·5 RFC·SS· 51 51 55 2.5 
MS90538-6 RFC·SS- 56 56 55 2.5 
MS90538·7 RFC·SS· 62 62 55 2.5 
MS90538·8 RFC·SS· 68 68 55 2.5 
MS90538·9 RFC·SS· 75 75 55 2.5 
MS90538·10 RFC·SS· 82 82 50 2.5 
MS90538·11 RFC·SS· 91 91 SO 2.5 
MS90538·12 RFC·SS·100 10.0 50 2.5 
MS90538·13 RFC·SS·ll0 110 60 0.79 
MS90S38·14 RFC·SS-120 120 65 0.79 
MS90538-15 RFC·SS·130 130 65 ·0.79 
MS90538·16 RFC·SS-150 150 65 0.79 
MS90538-17 RFS·SS·160 160 65 0.79 
MS90S38·18 RFC·SS·180 180 65 0.79 
MS90538·19 IRFC·SS·200 200 65 0.79 
MS90538·20 RFC·SS·220 220 65 0.79 
MS90S38·21 RFC·SS·240 240 6S. 0.79 

• NeG Part No. electricals and tolerances as shown, 
MS No. electricals and tolerances per actual MS sheet. 

A·1256 For manufacturers' sales offices, see yellqw pages 

Min. Max. Rated ii 
SRF OCR DC Cur. 'C 

J! 
MHz Il mA .. 

~-
525 0.03 2450 
450 0:IY5 19-00 
360 0.09 1400 
310 0.12 1225 
280 0.13 1220 
250 0.15 1100 
220 0.22 900 Co) 

::::i 200 0.29 830 0 
180 . 0.42 650 z 

ILl 
160 0.50 600 ::c 
150 0.65 525 

a.. 

135 0.95 435 
120 1.20 385 
110 2.00 300 
100 2.30 280 
90 2.60 260 
60 0.32 750 
55 0.50 600 

. 50 0.60 545 
45 0.90 445 
42 1.10 404 
40 1.40 370 
34 2.25 280 
30 2.50 265 
25 2.60 260 
19 3.00 250 
15.5 2.50 180 
14.5 2.60 176 
13.7 2.70 172 
13.0 2.75 170 
12.7 2.85 167 z 
12.0 3.00 164 0 

11.5 3.15 160 !!: 
11.0 3.30 156 
10.5 3.70 147 
10.3 3.9 143 
10.0 4.3 136 
9.5 4.5 133 
8.9 4.9 128 
8.7 5.2 124 
8.5 5.45 121 
8.0 6.05 114 
7.5 6.40 111 
7.0 6.75 108 
6.5 7.10 106 
6.2 7.45 103 
5.9 7.8 101 
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Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 0.1 to 1000uH. 
GRADE 1 CLASS B 

ACTUAL SIZE 

#22 (.025 ± .002) TCl 
I c=J~-------
-, --l .44 ~ 1.3 _I 
.188 DIA. I MAX. I TYP. MIN. 

MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

""Self-Resonant 
Frequency: 

Q: 

Rating: 

0.1 to 22uH ±10% on Q-Meter 
27uH to 100 ±5% 
1,000 cps bridge 
120uH to 1000uH ±5% on Q-Meter 

700 volts RMS at sea level. 

Minimum SRF to be not less than 
80% of published data and 
measured with full length leads 
on Grid-Dip Meter. 

Measured on Q-Meter. 

V3 watt dissipation for series S 

Note: L & Q are not always 
tested at the same frequency. 

DENSITY CHARACTERISTICS 

Volume: I 0.012 cu. in. 

Weight: 0.90 grams 

Operating 
Temperature: 

Terminal 
Strength: 

MOisture, 
Vibration, and 

Shock 
Resistance: 

-55°C to +125°C. 

Meets five pound pull test 
1 per M IL-C-15305 (latest revision). 

Meets requirements of 
MIL-C-15305 Grade 1, Class B. 
High frequency 10 cps to 2000 
cps @ 30G ±10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 

RFC-S SERIES 

NeG 

MSNO. 
PART. 
NO.' 

MS21389· RFC-S- 0.10 
MS21389-2 RFC-S- 0.12 
MS21389-3 RFC-S- 0.15 
MS21389-4 RFC-S- 0.18 
MS21389-5 RFC-S- 0.22 
MS21:t89-6 RFC-S- 0.27 
MS21389-7 RFC-S- 0.33 
MS21389-8 RFC-S- 0.39 
MS21389-9 RFC-S- 0.47 
MS21389·10 RFC-S- 0.56 
MS21389-11 RFC-S- 0.68 
MS21389-12 RFC-S- 0.82 
MS21389-13 RFC-S- 1.0 
MS21389-14 RFC-S- 1.2 
MS21389-15 RFC-S- 1.5 
MS21389-16 RFC-S- 1.8 
MS21389-17 RFC-S- 2.2 
MS21390·1 RFC-S- 2.7 
MS21390-2 RFC-S- 3.3 
MS21390-3 RFC-S- 3.9 
MS21390-4 RFC-S- 4.7 
MS21390-S RFC-S- ·5.6 
MS21390·6 RFC-S- 6.8 
MS21390·7 RFC-S- 8.2 
MS21390·8 RFC-S- 10 
MS21390-9 RFC-S- 12 
MS21390·10 RFC-S- 15 
MS21390-11 RFC-S- 18 
MS21390·12 RFC-S- 22 
MS21390·13 RFC-S- 27 
MS21390-14 RFC-S- 33 
MS21390-15 RFC-S- 39 
MS21390-16 RFC-S- 47 
MS21390·17 RFC-S- 56 
MS21390·18 RFC-S- 68 
MS21390·19 RFC-S- 82 
MS21390·20 RFC-S- 100 
MS21390-21 RFC-S- 120 
MS21390·22 RFC-S- 150 
MS21390-23 RFC-S- 180 
MS21390·24 RFC-S- 220 
MS21390·25 RFC-S- 270 
MS21390-26 RFC-S- 300 
MS21390-27 RFC-S- 330 
MS21390-28 RFC-S- 360 
MS21390·29 RFC-S- 390 
MS21390·30 RFC-S- 430 
MS21390·31 RFC-S- 470 
MS21390-32 RFC-S- 510 
MS21390·33 RFC-S- 560 
MS21390·34 RFC-S- 620 
MS21390-35 RFC-S- 680 
MS21390·36 RFr,-S- 750 
MS21390-37 RFC·S- 820 
MS21390.J8 RFC-S- 910 
MS21390·39 RFC-S-IOOO 

L 

uH 

0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 

TYPE RFC-S 
MS21389 & 21390 

INDUCTORS 

Q min approx. Max. max • 
SRF OCR I .. 

MHz MHz 0 rnA 

85 50 500· .02 4000 
85 50 500 0.25 3500 
85 50 500 .03 3000 
75 50 500 .03 3000 
75 50 500 .03 3000 
70 45 470 .04 2700 
70 40 440 .. 05 2500 
65 40 400 .08 2000 

0.47 60 25 360 .08 2000 
0.56 55 25 330 .10 1700 
0.68 55 25 300 .12 1500 
0.82 50 25 275 .18 1300 
1.0 50 20 250 .24 1100 
1.2 45 20 220 .35 1000 
1.5 45 15 200 .43 850 
1.8 45 15 180 .65 720 
2.2 45 15 165 .80 610 
2.7 55 10 110 .12 1600 
3.3 55 10 100 .15 1400 
3.9 60 10 95 .23 1200 
4.7 70 7.9 90 .30 1000 
5.6 65 7.9 80 .45 900 
6.8 65 7.9 70 .55 800 
8.2 60 7.9 65 .65 720 

10 60 5 60 .73 650 
12 65 5 53 1:1 590 
15 80 2.5 47 1.4 500 
18 75 2.5 43 1.6 4~~ 
22 75 2.5 40 1.8 430 
27 75 2.5 36 2.7 360 
33 85 2.5 32 3.5 300 
39 80 2.5 26 3.8 290 
47 80 2.5 22 4.0 275 
56 75 2.5 19 4.4 265 
68 75 2.5 16 4.7 250 
82 75 2.5 13 53 '235 

100 75 1.5 10 6.0 220 
120 65 0.79 7.2 5.0 170 
150 65 0.79 6.7 5.8 164 
180 65 0.79 6.3 6.6 158 
220 65 0.79 5.9 7.4 155 
270 65 0.79 5.6 8.0 150 
300 65 0.79 5.3 8.6 145 
330 65 0.79 5.0 8.9 142 
360 65 0.79 4.7 9.6 137 
390 65 0.79 ·45 9.9 135 
430 65 0.79 4.3 !10.4 131 
470 65 0.79 4.0 10.9 128 
510 65 0.79 3.8 11.6 124 
560 65 0.79 3.6 11.8 123 
ti20 60 0.79 3.5 12.5 120 
680 60 0.79 3.4 13.5 115 
750 60 0.79 3.3 14.0 113 
820 60 0.79 3.1 15.0 no 
9Hl 60 0.79 3.0 15.5 107 

1000 60' 0.79 2.8 16.5 104 

• NCG Part No. electricals and tolerances as shown, 
MS No. electricals and tolerances per actual MS sheet. 
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MS·INDUCTOR SERrES 
75008-75101-90539 
MOLDED INDUCTOR 

Proven reliability molded inductors designed to meet 
MIL-C-15305 (latest revision). 
Inductance 0.15 to 1000 uh. 

~~, 

1800 

TYPE RFC-S 
MS75008, 75101 & 90539 

INDUCTORS 

I ; 438 ::!:.J88, I' .438 ::!:.032 ,I t 
p.--t::::I---::!:""~~1-!2-. -8 

t C:::>~25 ±.OO2 OIA. 

ALL DIMENSIONS IN INCHES 

PHVSICALAND ENVIRONMENTAL 
CHARACTER ISTICS 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.15 to 0.47 uh ±20%; 
0.56-27 uh ±10%; 270-1000 uH ±5%. 
Dielectric Strength: 1000,.volts RMS at sel;! level 
Max. Temp. Rise: 350C 

Operating Temperature: -55°C to +125°C. 
Terminal Strength: Meets five pound pull test 
per MIL-C-15305 (latest revision). 
Moisture, Vibration, and Shock Resistance: 
Meets requirements of M IL-C-15305 (latest 
revision). High frequency 10 cps to 2000 cps 

A-1258 

Inductance Tast 
HCG ±5% Q Frequenc, 

MSHo. Part Ho." gh Min. MHz 

MS7500B-21 RFC-S 0.15 :;:20% 55 25.0 
MS7500B-22 RFC-S 0.22 :!:20% 50 25.0 ' 
MS7500B-23 RFC-S 0.33 :!:20% 50 25.0 
MS7500B-24 RFC-S 0.47 ;±:20% 50 25.0 
MS7500B-25 RFC-S 0.56 :!:10% 50 '25.'0 

m MS7500B·26 RFC'$ 0.6B :!:lO% 45 25.0 
MS7500B·27 RFC·S 0.82 :!:10% 40 25.0 

en ;"S7500B·28 RFC·S 1.00 :!:10% 40 25.0 en MS75008·29 RFC·$ 1.20±la% 30 7.9 

'" MS7500B-30 RFC·S 1.50 :!:10% 30 7.9 .... MS75008-31 . RFC·g 1.80 :!:10% 30 7.9 (.) 
MS7500B·32 RFC·S 2.20 :!:10% 30 7.9 

..: MS7500B·33 RFC·S 2.70 :!:10% 30 7.9 

LIJ MS75101-1 RFC·S 3.30 :!:10% 30 7.9 
Q MS75101-2 RFC-S 3.90 :!:10% 30 7.9 

'" MS75101-3 RFC·S 4.70 :!:10% 30 7.9. 
0:: MS75101-4 RFC-S 5.60 :!:10% 30 7.9 ell MS75101·5 RFC·S 6.80 :!:10% 30 7:9, 

MS75101-6 RFC·S 8.20 :!:10% 30 7.9 
MS75101-7 RFC-S 10.00 :!:10% 30 7.9 
MS75101·8 RFC-S 12.00 :!:10% 50 2.5 
MS75101·9 RFC-S 15.00 :!:10% 55 2.5 
MS75101-10 RFC-S 1B.00 :!:IO% 60 2.5 
MS75101·11 RFC·S 22.00 :!:10% 60 2.5 
MS75101·12 RFC-S 27.00 :!:10% 65 ,.2.5 

MS90539-01 RFC-S 270±5% 65 .79 

'" MS90539-02 RFC-S 300±5% 65 .79 
en MS90539-03 RFC-S 330±5% 65 .79 
en MS90539-04 RFC-S 360±5% 65 .79 

:3 MS90539-05 RFC-S 390:!:5% 65 .79 
MS90539-06 RFC-S 430 :!:5% 65 .79 

(.) MS90539-07 RFC-S 470 :!:5% 65 .79 
MS90539-OB RFC·S 510±5% 65 .79 ..: MS90539-09 RFC:S 560 ±5% 65 .79 
MS90539-10 RFC-S 620 :!:5% 60 .79 

LIJ MS90539-11 RFC-S 680 :!:5% 60 .79 Q MS90539-12 RFC·S 750±5% 60 .79 <I: MS90539-13 RFC·S 820±5% 60 .79 0:: 
ell MS90539-14 RFC-S 910 :!:5% 60 .79 

MS90539-15 RFC·S 1000 ±5% 60 .79 

MS No. electrlcals as s~own. 
NCG,Part No. is reference only, see page 18 for RFC--S electricals. 

Self-Resonant 
Frequenc)', Min. 

MHz 

510 
415 
350 
300 
270 
250 
210 
200 
180 
170 
150 
140 
120 

70 
65 
60 
50 
50 
48 
42 
36 
30 
30 
24 
22 

5.6 
5.3 
5.0 
4.7 
4.5 
4.3 
4.0 
3.8 
3.6 
3.5 
3.4 

' 3.3 
3.1 
2.9 
2.8 

, @ 20G ±10% maximum for 12 logarithmic 
swings, each of 20 minute duration repeated 
for each of three mutually perpendicular 
planes. 
Volume, S Type - 0.012 cu. in. 
Weight: S Type - 0.90 grams 
Marking: Color banded per MIL-C-15305 (latest 
revision). 

DC Resistance Rated DC 
Maximum Current 

Ohms mA ,Material 

0.030 3,000 
0.035 2,800 
0,065 2,000 (.) 

0.085 1,700 ::::i 
0.125 1,450 C 
0.150 1,300 Z 
0.205 1,100 LIJ 
0.290 930 ::c 
0.400 785 II. 
0.485 

1 700 
0.740 580 
0.970 505 
1.20 460 

0.140 1,350 
0.155 1,250 
0.210 1,100 
0.280 935 
0.375 810 Z 
0.440 750 0 
0.605 640 0:: -1.05 490 
1.20 460 
1.95 360 
2.20 335 
2.75 300 

B.2 110 
B.7 107 
9.1 105 
9.6 102 

10.0 100 
10.6 97 

Z 11.1 95 
11.6 93 0 
12.3 91 !!: 
13.0 88 
13.7 85 
14.4 83 
15.1 81 
15.8 79 
16.5 78 

For manufacturers' sales offices, see yellow pages EEM 1985 



RFC-M SERIES 
Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1.0 to 2200uH. 

GRADE 1 CLASS B 

ACTUAL SIZE 

#21 (.0285 :': .002) TCW i I -_. 
--.---

L .60 "I' 1.3 rl .25 DIA. 
MAX. 

1- MAX. TYP. MIN. 

ELECTRICAL CHARACTERISTICS 
Inductance 
Tolerance: 

Dielectric 
Strength: 

•• Self·Resonant 
Frequency: 

Q: 

Rating: 

1.0 to 22uH ± 10% on Q-Meter 
27uH to 2200 ± 5% 
1,000 cps bridge 

700 volts RMS at sea level. 

Minimum SRF to be not less than 
80% of published data and 
measured with full le"flth leads 
on Grid-Dip Meter. 

Measured on Q-Meter. 

1/3 watt dissipation for series M 

Note: L & Q are not always tested 
at the same frequency. 

DENSITY CHARACTERISTICS 

Volume: I 0.029 cu. in. 

Weight: 2.00 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

-55°C to +125°C. 

Meets five pound pull test 
per MIL-C-15305. 

MS NO. 

MS21388-1 

MS21388-2 

MS21388-3 

MS21388-4 

MS21388-5 

MS21388-6 

MS21388·7 

MS21388-8 

MS21388-9 

MS21388·10 

MS21388-11 

MS21388-12 

MS21388·13 

MS21388-14 

MS21388-15 

MS21388-16 

MS21388-17 

MS21388-18 

MS21388-19 

MS21388-20 

MS21388·21 

MS21388·22 

MS21388-23 

MS21388-24 

MS21388·25 

MS21388·26 

MS21388-27 

MS21388-28 

MS21388·29 

MS21388·30 

MS21388·31 

MS21388·32 

MS21388·33 

MS21388-34 

MS21388·35 

MS21388·36 

MS21388·37 

MS21388·38 

MS21388·39 

NCG 
PART 
NO.· 

RFC-M- 1.0 

RFC-M- 1.2 

RFC-M- 1.5 

RFC-M- 1.8 

RFC-M- 2.2 

RFC-M- 2.7 

RFC-M- 3.3 

RFC-M- 3.9 

RFC-M- 4.7 

RFC-M- 5.6 

RFC-M- 6.8 

RFC-M- 8.2 

RFC-M- 10 

RFC-M- 12 
-

RFC-M- 15 

RFC-M- 18 

RFC-M- 22 

RFC-M- 27 

RFC-M- 33 

RFC-M- 39 

RFC-M- 47 

RFC·M- 56 

RFC·M- 68 

RFC·M- 82 

RFC-M- 100 

RFC·M- 120 

RFC-M- 150 

RFC·M- 180 

RFC-M- 220 

RFC-M· 270 

RFC·M- 330 

RFC·M- 390 

RFC·M- 470 

RFC-M· 560 

RFC·M- 680 

RFC'M- 820 

RFC-M·1000 

RFC·M-120a 

RFC·M-2200 

L 

uH 

1.0 

1.2 

1.5 

1.8 

2.2 

2.7 

3.3 

3.9 

4.7 

5.6 

6.8 

8.2 

10 

12 

15 

18 

22 

27 

33 

39 

47 

56 

68 

82 

100 

120 

150 

180 

220 

270 

330 

390 

470 

560 

680 

820 

1000 

1200 

2200 

TYPE RFC-M 
MS21388 

INDUCTORS 

Q Min. approx. Max. 
SRF DCR 
** 

MHz MHz n 
100 15 170 .04 

100 15 155 .04 

100 10 140 .04 

95 10 125 .05 

95 10 110 .05 

68 7.9 95 .05 

60 7.9 90 .05 

60 7.9 87 .07 

60 7.9 75 .09 

65 7.9 70 .14 

70 7.9 65 .17 

65 7.9 57 .25 

65 5 50 .32 

65 5 45 .47 

75 4 40 .62 

65 4 37 .72 

65 2.5 35 .8 

65 2.5 31 1.2 

80 2.5 27 I 1.5 

80 2.5 25 2.3 

100 2.5 24 3.0 

100 2.5 22 4.2 

100 2.5 20 5.2 

100 2.5 18 6.2 

100 1.5 17 7 

95 1.5 14 7.5 

90 1.0 11 8 

85 1.0 9 9 

85 1.0 7 10 

80 1.0 5.5 11 

80 .8 4.5 12 

75 .8 4.0 13 

75 .8 3.5 14 

65 .8 3.1 16 

65 .8 2.7 17 

65 .8 2.5 19 

70 .5 2.3 21 

60 .25 2.7 22 

70 .25 2.0 30 

Meets requirements of 
MIL-C-15305 (latest revision). 
High frequency 10 cps to 2000 
cps @ 30G ±10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 

• NCG Part No. electricals and tolerances as shown. 
MS No. electricals and tolerances per actual MS sheet. 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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Max. ... 
I .. 
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w .... 
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2700 

2700 

2700 

2500 

2500 

2500 

2500 

2100 

1800 

1550 

1300 

1150 

1000 

870 

730 

660 

600 

520 

450 

380 z 
300 co 

II: -270 

250 

220 

200 

200 

190 

185 

180 

172 

165 

157 

150 

145 

140 

132 

125 

120 

100 
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RFC-L SERIES 

Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1_0 to 10,000uH. 
GRADE 1 CLASS B 

#21 (.0285 .ACTUAL SIZE 
± .002) TCW -.L 

/ I -,- I-- .90 
J 1.3~ .31 DIA. 

MAX. TYP. MIN. MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

* *Self-Relonant 
Frequency: 

Q: 

Rating: 

0.1 to 22uH ±10% on Q-Meter 
27uH to 10,000 ±S% . 
1,000 cps bridge 

700 volts RMS at sea level. 

Minimum SRF to be not less than 
80% of published data and 
measured with full length leads 
on Grid-Dip Meter. 

Measured on Q-Meter. 

'h watt dissipation for L series. 

Note: L & Q are not always 
tested at the same frequency. 

DENSITY CHARACTERISTICS 

Volume: I 0.068 cu. in. 

~elght: 4.10 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temp,rature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

-SSOCto+12S0C. 

Meets five pound pull test per 
MIL-C-1S30S (latest revision). 

Meets requirements of 
MIL-C-1S30S (latest revision). 
High frequency 10 cps to 
2000 cps @ 30G ±100/0 
maximum for 12 .Iogarithmic 
swings, each of 20 minute 
duration repeated for each of 
three mutually perpendicular 
planes. 

1800 

NCG l 
PART 

MS NO. NO." 
~H 

MS21380-1 RFC-l- 1.0 1.0 
-- C-._ 

MS21380-2 RFC·l- 1.2 1.2 

MS21180-3 RFC-l- 1.5 1.5 

MS21380-4 RFC·l- 1.8 1.8 

MS21380-5 RFC·l- 2.2 2.2 

MS21380-6 RFC·l- 2.7 2.7 

MS21380-7 RFC·l· 3.3 3.3 

MS21380-8 RFC-l- 3.9 3.9 

MS21380-9 RFC-l· 4.7 4.7 

MS21380-10 RF·C-l· 5.6 5.6 

MS21380-11 RFC-l- 6.& 6.8 

MS21380-12 RFC-l- 8.2 8.2 

MS21380-13 RFC-l- 10 10 

MS21380-14 RFC·l- 12 12 

MS21380-15 RFC·l- 15 15 

MS21380-16 RFC·l- 18 18 

MS21380-17 RFC·l- 22 22 

MS21380-18 .RFC·l· 27 27 

MS21380-19 RFC-l- 33 33 

MS21380-20 RFC-l- 39 39 

MS21380-21 RFC-t- 47 47 

MS21380-22 RFC-l- 5& 56 

MS21380-23 RFC-l- &8 68 

MS21380-24 RFC-l· 82 82 

MS21380-25 RFC-l- 100 100 

MS21380-26 RFC·l- 120 120 

MS21380-27 RFC-l- 150 150 

MS21380-28 RFC-l- 180 180 

MS21380-29 RFC·l- 220 220 

MS21380-30 RFC·l- 270 270 

MS21380-31 RFC-L- 330 330 

MS21380-32 RFC-l- 390 390 

MS21380-33 RFC-l- 470 470 

MS21380-34 RFC·l- 560 560 

MS21380-35 RFC-l- 680 680 

MS21380-36 RFC-l· 820 820 

MS21380-37 RFC-l- 1000 1000 

MS21380-38 RFC-V 1200 1200 

MS21380-39 RFC-l· 1500 1500 

MS21380-40 RFC·l- 1800 1800 

MS21380·41 RFC-l- 2200 2200 

MS21380-42 RFC-l- 2700 2700 

MS.~1380-43 RFC-l- 3300 3300 

MS21380-44 RFC-l- 3900 3900 

MS21380-45 RF·C-l- 4700 4700 

MS21380-46 RFC+ 5&00 5600 

MS21380-47 RFC-l- E800 6800 

MS21380·48 RFC·l- 82JO 8200 

MS21380-49 RFC·l-IOOOO 10000 

TYPE RFC-L 
MS21380 

INDUCTORS 

Q min "Prox. Max. 
RF** DCR 

MHz MHz Sl 

130 IS 170 .uo 

130 r'~ IS ISS .03 
.- .. ~- -' 
130 10 140 .03 

130 10 125 .03 

130 10 115 .04 

100 10 102 .04 

lOa 7.9 90 .04 

80 7.9 85 .05 

75 7.9 80 .05 

65 7.9 72 .06 

65 7.9 65 .06 

65 7.9 57 .ll 

75 5 50 .15 

75 5 45 .23 

75 5 40 .3 

75 5 36 .4 

75 .2.5 32 .5 

70 2.5 30 .6 

70 2.5 28 .7 

70 2.5 26 1.1 

75 2.5 25 1.3 

80 2.5 22 1.8 

100 2.5 20 2.4 

100 2.5 18 2.8 

100 1.5 17 3.2 

100 1.5 15 4.8 

100 1.0 14 6.4 

95 1.0 12 9.5 

95 1.0 II 12 

70 1.0 9 13 

65 .79 7.5 14 

65 .79 6.5 15.5 

60 .79 5.5 17 

75 .5 4 18.5 

75 .5 3.2 20 

75 .5 2.8 22 

75 .5 2.4 24 

75 .5 2.1 27 

75 .4 1.9 29 

65 .4 1.7 32 
-r---

65 .25 1.5 35 

65 .25 1.3 40 

65 .25 1.2 '45 

65 .25 1.05 49 

65 .25 .95 53 

65 .25 .85 60 

65 .25 .75 67 

65 .25 .65 75 
'r--

65 .15 .58 80 

max. 
I 

mA 

I ~uuu 

4000 

4000 

4000 

3500 

3500 

3500 

3100 

3100 

3000 

3000 

240n 

1800 

1600 

1300 ! 
1150 

1000 

900 

850 

720 

620 

540 

450 

425 

400 

360 

280 

240 

200 

195 

190 

180 

170 

165 

155 

150 

145 

137 

130 

125 . 

120 

112 

105 

100 

95 

90 

85 

82 

80 

MS91189-14 THRU -28, VALUES 1.2 fHRU 18uH 
(ON PHENOLIC GORES) ARE AVAILABLE. 
MS75103-1 THRU -10, VALUES 22 THRU 120l,lH 
ARE ALSO AVAILABLE . 

• NCG Part No. electricals and tolerances as shown. 
MS No. electricals and tolerances per actual MS sheet. 

~ 
:Ii 

z 
0 

'" -
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TYPE PO 
INDUCTORS 

Pee Dee Duttor Series 

The Pee Dee Ductor is a new, micro
miniature, axial-leaded RF inductor for 
hybrid circuit applications. It is signifi
cantly smaller than any unshielded in
ductor available anywhere. Designed to 
meet the requirements of MIL-C-15305 S, 
this reliable, high performance inductor 
has a standard inductance tolerance of 
±10%. 

GRADE 2 CLASS A 

ELECTRICAL CHARACTERISTICS: 

Inductance 
Tolerance: 

L,a,F. ,values: 

Dielectric 
Strength: 

±10% (Std). 

Measurements 
per M IL-C-1530S. 
(latest revision). 

300 Volts RMS 
@Sealevel. 

* SRF minimum not less than 80% of 
specified values. 

DENSITY CHARACTERISTICS: 

Volume: .0007 Cubic Inches 

Weight: 0.12 Grams 

Marking: EIA color coded 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS: 

Terminal pull: 3 Ibs. minimum. 

Environmental: Grade 2 Class A 

ALL DIMENSIONS IN INCHES 

NCG 
Part No. 
PO·0.10 
PO-0.12 
PO-O.15 
PO·0.18 
PO-0.22 
PO-0.27 
PO-0.33 
PO-0.39 
PO·0.47 
PO·0.56 
PO-0.68 
PO·0.82 
PO-1.0 
PO·1.2 
PO·1.5 
PO-1.S 
PO·2.2 
PO·2.7 
PO-3.3 
PO·3.9 
PO·4.7 
PO-5.6 
PO·6.8 
PO·8.2 
PD·lO 
PO·12 
PO·15 
PO·18 
PO·22 
PO-27 
PO·33 
PO·39 
PO·47 
PO·56 
PO-68 
PO·82 
PO·100 
PO·120 
PO·1SO 
PO· ISO 
PO-220 
PO·270 
PO·330 
PO-390 
PO·470 
PO·560 
PO·680 
PO·820 
PO·lOOO 

L Q 
uH (Min.) 

0.10 40 
0.12 40 
0.15 40 
0.18 40 
0.22 40 
0.27 40 
0.33 40 
0.39 40 
0.47 40 
0.56 40 
0.68 35 
0.82 35 
1.0 35 
1.2 35 
1.5 35 
1.8 35 
2.2 35 
2.7 35 
3.3 35 
3.9 35 
4.7 35 
5.6 35 
6.8 35 
8.2 35 

10 35 
12 35 
15 35 
18 35 
22 35 
27 35 

33 35 
39 35 
47 35 
56 35 
68 35 
82 35 

100 35 
120 28 
150 28 
180 25 
220 24 
270 24 
330 24 
390 24 
470 24 
560 24 
680 22 
820 23 

1000 21 

Marking: EIA color coded 

±.005" .125"l r 
~9r-----;'h:L~ ~ 
.140"-1 L \ 

±.005 

ELECTRICAL DATA 
Test *SRF 

Freq. MHz MHz 
25 500 

' 25 450 
25 400 
25 380 
25 360 
25 300 
25 280 
25 260 
25 250 
25 240 
25 220 
25 180 
25 170 

7.9 150 
7.9 130 
7.9 120 
7.9 110 
7.9 105 
7.9 100 
7.9 90 
7.9 85 
7.9 70 
7.9 65 
7.9 62 
7.9 60 
2.5 35 
2.5 30 
2.5 25 
2.5 23 
2.5 21 
2.5 20 
2.5 16 
2.5 14 
2.5 12 
2.5 10 
2.5 9.0 
2.5 8.0 

.79 7.0 

.79 6.0 

.79 5.5 

.79 5.2 
.79 5.0 
.79 4.S 
.79 3.6 
.79 3.4 
.79 3.2 
.79 3.0 
.79 2.5 
.79 2.0 

#26 TeW 1.5" TYP LG 

.075"±.005 
DIA. 

OCR Rated 
Max. Ohms Current mA 

0.2 600 
0.2 600 
0.25 575 
0.25 575 
0.30 565 
0.30 565 
0.35 560 
0.37 550 
0.39 535 
0.40 525 
0.45 500 
0.50 480 

' 0.60 450 
0.70 425 
0.80 400 
0.90 350 
1.3 320 
1.8 275 
1.1 340 
1.4 310 
1.6 290 
1.8 275 
2.0 250 
2.2 245 
3.0 210 
2.0 250 
2.2 245 
2.5 230 
2.7 220 
3.8 195 
4.5 170 
6.0 150 
6.5 145 
7.8 135 
8.6 130 
9.8 120 

11.5 110 
15.0 90 
16.5 88 
22 75 
31 62 
38 56 
42 53 
58 47 
60 45 
65 43 
90 36 
95 34 

130 30 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1261 
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WEE V-L 
NOW MIL APPROVED MIL-C-15305 
(latest revision) - MS21381 & MS21402 

Subminiature Shielded Adjustable Inductor 
High Q Values 
Vertical or Horizontal* Mounting 
Unitized Epoxy-Molded Construction 
0.400" by 0.300" 
0.10 to 100,000uH 

HORIZONTAL STYLE 
.400 

'8~[P 
1 ~. Mr .~ • 

-:- 0;i5 ~ '-- 050 ~200" 
HORIZONTAL MOUNTING CLIP 
'Ny!ronics Par! No. ACS 57 

#24 (.020 c': .002) TCW 

ACTUAL SIZE (one required per unit) 

The WEE Vol is designed to accommodate close inductance 
adjustments In hlgh·denslty circuits that demand exceptional 
stabilitv and high "Q" in the smallest size available. . 
The WEE Vol is qualified MIL-C-15305 (latest revision). 
Printed board mounting is facilitated by 0.200 grid spacing 
and unit has shield construction to allow maximum density 
packaging. Standardized in 73 stock values. 

ELECTRICAL CHARACTERISTICS 
Adjustable 

Inductance Range: 
Q and SRF Values: 

Dielectric 
Strength: 

Working Voltage: 
Maximum Current: 

Incremental 
Current: 

±10%tover entire range as measured 
per MIL-C-15305 (latest revision). 
Minimum not less than 80% of spe
cified value ilt L nominal. 

840 Volts R.M.S. at sea level. 
300 Volts D.C. 
Based on temperature rise .not to ex
ceed 15°C at 90°C ambient. 
Defined as the OCcurrent required to 
cause a five percent reduction in the 
nominal inductance value. 

DENSITY CHARACTERISTICS 
Weight: 
Volume: 

Shielding: 
I 1.5 grams maximum 

.0346 cubic inches 
3% coupling maximum 
when, two units are tested side by side. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 
Use Nytronics Tuning Tool No. B-469 or equal. 

Torque: 0.75 to 6.0 inch-oz. 
Operating 

Temperature: 
Moisture, 

Vibration, and 
Shock Resistance: 

Marking: 
Terminal Pull: 

Meet requirements of MIL-C-15305 
(latest revision). 

Manufacturer data printed. 
Three pounds. 

TYPE WEE-VL 
MS21381 & 21402 

VARIABLE INDUCTORS 

MS GRADE 1 CLASS A 
WVL GRADE 3 CLASS A 

l nom. f 
MS No. NeG Part No:** uH MHz 

-MS21381·1 WEE Volt 0.10 .10 25 
*MS21381·2 WEE Vol t 0.12 .12 25 
*MS21381-3 WEE Vol 0.15 .15 25 
*MS21381-4 WEE Vol 0.18 .18 25 
~MS213Bl-5 WEE Vol 0.22 .22 25 

*MS21381-6 WEE Vol 0.27 .27 25 
'MS21381-7 WEE V·L 0.33 .33 25 
*MS21381-B WEE V·L 0.39 39 25 
~MS21381·9 WEE Vol 0.47 :47 1 25 
'MS21381-10 WEE Vol 0.56 .56 25 

'MS21381-11 WEE V·L 0.68 
.68

1
25 

*MS213Bl-12 WEE Vol 0.82 .82 25 
*MS21381-13 WEE V·l 1.00 

1. 00
1

25 
MS21381-14 WEE V·l 1.2 l.2 7.9 
MS21381·15 WEE V·l 1.5 1.5 7.9 

MS21381·16 WEE Vol 18 1.81 79 MS21381·17 WEE V·L 2.2 2.2 7.9 
MS21381-18 WEE V.-L 2.7 2.7 7.9 
MS21381-19 WEE V·L 3.3 ~.~ I ;~ MS21381·20 WEE V·L 39 
MS21381-21 WEE V·L 47 4.7 7.9 
MS21381·22 WEE V·L 56 5.6 7.9 
MS21381-23 WEEV-l 6.8 6.8 7.9 
MS21381·24 WEE V·l 8.2 8.2 7.9 
MS21381-25 WEE Vol 10 10 7.9 

MS21381-26 WEE V·l 12 12 2.5 
MS21381-27 WEEV·l 15 15 2.5 
MS21381·28 WEE Vol 18 18 

I 
2.5 

MS21381-29 WEE Vol 22 22 2.5 
MS21381·30 WEE Vol 27 27 2.5 

MS21381-31 WEE Vol 33 33 T 25 
MS21381-32 WEE:'V-L 39 39 2.5 
MS21381-33 WEE V-t 47 47 I 2.5 
MS21381-34 WEE Vol 56 56 2.5 
MS21381-35 WEE V·L 68 68 2.5 
MS213&1-36 WEE Vol 82 82 2.5 
MS21402-1 WEE V-L 100 100 2.5 
MS21402-2 WEE Vol 120 120 0.790 
MS21402-3 WEE Vol 150 150 0.790 
MS21402-4 WEE V-L !80 180 0.790 

MS21402-S wEE V·L 220 220 0.790 
MS21402-6 WEE V·L 270 270 0.790 
MS21402-7 WEE V·L 330 330 0.790 
MS21402·8 WEE V·L 390 390 0.790 
MS21402·9 WEE Vol 470 470 0.790 

MS21402 10 WEE V·L 560 560 0.790 
MS21402-11 WEE V·L 680 680 0.790 
MS21402·12 WEE V-L 820 820 0.790 
MS21402·13 WEE V·L 1,000 1,000 0.790 
MS21402·14 WEE V-L 1,200 1,200 0.250 

MS21402·15 WEE V·l 1,500 1.500 0.250 
MS21402·16 WEE V·L 1,800 1,800 0.250 
MS21402·17 WEE V·l 2,200 2,200 0.250 
MS21402·18 WEE Vol 2,700 2,700 0.250 
MS21402·19 WE.E Vol 3,300 3,300 0.250 

MS21402-20 WEE Vol 3.900 3,900 0.250 
MS21402·21 WEE Vol 4,700 4,700 0.250 
MS21402·22 WEE V-l 5,600 5,600 0.250 
MS21402-23 WEE Vol 6.800 6,800 0.250 
MS21402-24 WEE V·l 8,200 8,200 0.250 

MS21402-25 WEE V-l 10,000 10,000 0.250 
MS21402·26 WEE Vol 12,000 12,000 0.079 
MS21402-27 WEE Vol 15,000 15,000 0.079 
MS21402·28 WEE Vol 18,000 18,000 0.079 
MS21402-29 WEE Vol 22,000 22,000 0.079 
MS21402-30 WEE Vol 27,000 27,000 0.079 
MS2140?·31 WEE V-L 33,000 33,000 0.079 
MS21402·32 WEE Vol 39.000 39,000 0.079 
MS21402-33 WEE Vol 47,000 47,000 0.079 
MS21402-34 WEE Vol 56,000 56,000 0.079 
MS21402-35 WEE Vol 68,000 68,000 0.079 
MS21402-36 WEE Vol 82,000 82,000 0.079 
MS21402-37 WEE V-L 100,000 100,000 0.079 

Q SRF Max. Max. InG'. 
nom. Nom. BCR f I 

MHz ohms m.a. m,a. 

70 >250 0.030 1510 I NA 
70 >250 0.030 

14511 NA 70 >250 0.030 1400 NA 
70 >250 0.035 1370 NA 
70 >250 0.038 1340 NA 

80 >250 0.040 1300 1 NA 
80 >250 0.040 1260 I NA 
80 250 0.045 1240 NA 
80 230 0.045 1200 NA 
80 220 0.050 1160 NA 
80 190 0.055 1100 NA 
85 180 0.060 1040 NA 
85 160 0.070 986 NA 
90 170 0.085 968 NA 

100 155 0.100 893 NA 
115 135 0.110 853, NA 
110 120 0.120 817 NA 
110 104 0.125 800 NA 
90 93.0 0.165 696 NA 
90 87.0 0.180 659 NA 
95 79.0 0.245 571 NA 
95 72.0 0.265 550 NA 
85 63.0 0.330 493 NA 
95 60.0 0.460 417 NA 
90 54.0 0.640 359 NA 

120 37.0 0.800 316 NA 
120 28.8 0.865 301 NA 
115 23.8 0.940 292 NA 
125 21.3 l.GJ 267 NA 
115 20.6 1.18 24:: ~ 
120 18.6 1.30 231 NA 
120 17.7 1.41 

223
1 

NA 
110 14.9 1.61 203 NA 
115 13.9 2.08 191 NA 
105 12.9 2.20 185 NA 
105 11.7 2.42 174 NA 

95 10.5 2.15 333 333 
95 5.60 2.38 316 190 
90 5.20 2.52 306 175 
95 4.90 2.88 288 150 

95 4.60 3.18 273 125 
100 4.20 3.50 ·260 120 
100 3.55 4.80 222 110 
100 3.45 :'.44 209 105 
100 3.20 5.90 201 100 

95 2.90 6.30 194 90 
100 2.70 7.20 181 80 
90 2.50 8.00 172 70 

100 2.35 12.0 141 65 
95 2.20 13.5 132 60 

90 1.90 16.5 119 55 
100 1.80 18.0 114 47 
100 1.70 20.5 107 43 
95 1.50 22.5 102 39 
90 1.40 42.0 76 36 

85 1.27 47.5 71 35 
85 1.24 53.0 67 34 
85 0.93 62.5 65 31 
75 0.79 69.5 58 27 
80 0.75 75.0 56 26 

70 0.70 100.0 49 24 
70 0.50 64 60 40 
70 0.38 84 52 34 
70 0.36 93 50 30 
70 0.32 104 45 28 

70 0.30 173 35 26 
70 0.27 187 32 24 
70 0.26 220 30 22 
70 0.25 253 28 20 
70 0.24 285 26 19 

60 0.20 311 24 18 
60 0.19 385 22 16 
60 0.17 420 20 15 

'Turntable range on MS2138-1 thru ·13 and -74 thru ·85 is ±5%. 

*For horizontal mounting use Nytronics mounting clip No. ACS-57 or order 
with prefix H (i.e. H WEE V·L 0.10). 

tTunable range ±5.0% on O.10uH thru 1.0uH. 

**NCG Part No. cannot be used. as the MS number. 

NOTE: Min. Q on MIL version not less than 80% of Q min. of commercial version. 
NOTE: MS 21381 -74 thru ·85 are available. 

A·1262 For manufacturers' sales offices, see yellow pages EEM 1985 



VIV-VIH 

Miniature with inductance range of 0.10 to 
4700uH in 29 values. 
Encapsulated in epoxy resin for reliability. 
Designed to meet MIL-C-1S30SB 

ALL DIMENSIONS ARE ±~2 INCH 

The VARIABLE INDUCTOR offers high reliability and 
exceptional stability over extreme temperature vari
ations. This small lightweight unit is furnished in 
vertical and horizontal styles to facilitate mounting 
on printed circuit boards. The unit is designed to 
meet the requirements of MIL-C-15305B. 

GRADE 2 CLASS B 
ELECTRICAL CHARACTERISTICS 

Inductance Range: 

*. Self-Resonant 
Frequency: 

0.33 to 4700uH Tunable Range ±20% 
0.15 to 0.22uH Tunable Range ±15% 
0.1 Tunable Range ±1O% 
All measurements at 25°C on Q-Meter 
using miniature alligator clips mounted 
u"l' from body. 
Q values min. not less than 80% of 
specified value. 

Minimum SRF to be not less than 80% 
of published data as measured with 
Grid-Dip Meter. 

DENSITY CHARACTERISTICS 

Volume: I 0.063 cubic inches 

Weight: 2.6 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Torque: 

Operating 
Temperature: 

Terminal Strength: 

Core Material: 

Marking: 

0.75 to 5.0 inch-ounces 
Use Nytronics Tuning Tool No. 8-305 
or equal. 

-55°C to + 125°C 

Meets five pound pull tests. 

Iron 

Manufactured data printed. 

ACTUAL 
SIZE" 

Terminal 

1800 

TYPE VIV - VIH 
VARIABLE INDUCTORS 

ACTUAL SIZE 

1+.500"1 
Leads #22 (.025 ± .002) vew 

VERTICAL STYLE HORIZONTAL STYLE 

Approx. Max. 
SRF, OCR Max. 

Lnom. I NeG PART NOS. L nom. Qat L Nom. 

VIV VIH I£H MHz MHz !l mA 

VIV·0.10 VIH·O.lO 0.10 85 25. >500. 0.02 3500 

VIV·0.15 VIH·0.15 0.15 100 25. >500. 0.035 2600 

VIV·0.22 VIH.Q.22 0.22100 25. >500. 0.04 ~ 
t-V-IV-'0-.3-3-+-V-1 H-'0-.3-3-+-0-.3-3-+-10-0-;-2-5-. -+-'--3-34--.---1-0-.0-4- 2500 I 

t-V~IV~.0~.4~7-+~V~IH~.0~.4~7-+_0~.4=7-+=10~0-;-2=5_.-+~2~85~.---1._0~.0=5~~ 
VIV·0.68 VIH·0:68 0.68 100 25. 237. 0.07 ~ 

t-V-IV-.1-.0-0-+-V-IH-.1-.0-0 -+-1-.0-0-+-9-0-;-2-5-. -+-2-05-.---1-0-.1-3-t 1350 ! 

VIV-1.50 VIH·1.50 1.50 70 7.9 168. 0.24 1000 J 
VIV·2.20 VIH·2.20 2.20 73 7.9 135. 0.30 890 i 

I-V-IV--3-.3-0-+-V-IH-'3-.3-0 -+-3-.3"--O-+-8-0-;--7-.9-+-1-12-.---1-0-.4-5-t7301 
t-V-IV-'4-.7-0-+-V-IH-'4-.7-0-+-4-.7-0-+-7-5-;--7-.9-+-1-00~.0---1rO-.8-0-t-s5cl1 

VIY·6.80 YIH·6.80 6.80 80 7.9 80.0 1.1 ~ 
t-V_IV_-1_0~.0-+~V~IH~.1~0.~0-+~10~.0~~8~2-;-_7~.9-+ __ 67~'0---1r1~.9~~ 
VIY·15.0 YIH·15.0 15.0 65 2.5 54.2 3.2 --gH 
t-V~IV~.2=2~.0-+~V~IH~-2~2.~0-+~22~.0~~5~5-;-~2~.5-+-~17~.5~r3~.4~~ 
I-Y-IV-.3-3-.0-+-V-IH-.3-3.-0-+-33-.0-+-5-'-4-;--2-.5-+--15-.0---1r3-.6---t 255 J 

VIY-47.0 YIH·47.0 47.0 51 2.5 13.2 4.5 230 i 
1-ry-_IV_.6_8_.-:-0~:_V~~I~H_--6_8~._0-_:-_~6=8~.0~~:~5_5~'~~~2_.~5~:~~_1=2~.0~~:5~.5~~ 210 ! 
YIY·100 VIH-100 100.0 50 2.5 10.5 6.7 190 i 
~~~~~~-+~~-+--;---+-~---11~~~ 
VIV·150 YIH-150 150. 50 .79 3.0 11.0 150 I 

VIY-220 YIH·220 220. 50 .79 2.70 ,13.0 ~ 
YIV·330 VIH·330 330. 48 .79 2.24 16.0 120 I 

VIV·470' VIH-470 470. 45 .79 1.90 18.0 ~ 
VIY·680. YIH-680 680. 42 .79 1.70 21.0 105 J 
VIV-1000 VIH-10oo 1000. 40 .79 1.40 38.0 ~ 
YIY-1500 YIH·1500 1500. 40 .25 1.14 54.0 ~ 

YIY·2200 VIH·2200 2200. 44 .25 0.96 66.0 60 I 
YIV·33oo VIH·3300 3300. 46 .25 0.86 85.0 =8 
VIY·47oo YIH·4700 4700. 48 .25 0.76 99.0 49 J 

• All dimenSions ±~ Inch. 
MOUNTING PLATE DATA 

Td>------~-
.15"R I start I Dummy 

0.300::.1 _______ _ 

1~' . I 
Finish I Dummy 1-------0-
I-0.500"---j 

VERTICAL HORIZONTAL 

TYPICAL ALIGNING TOOL ~ 
8-305 .031~ 

• • • 5 '16" 

.095" 
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.1800 COilS. CHOKES. & INDUCTORS 

INDUCTORS FOR SWITCH-MODE POWER 
REGULATOR,CONTROL AND NOISE FILTERING CIRCUITS 

The SKC SERIES INDUCTORS are designed on gapped toroidal tape wound cores for DC switching power supply. regulator and energy storage cir
cuits - DC current ratings 5 to 50 AMPS DC. 
The SKL SERIES INDUCTORS are designed on functional gapped toroidal tape wound cores for power circuits requiring high inductance at low DC 
currents and nominal inductance at rated DC amps. 
The SKP SERIES INDUCTORS are designed on powered iron toroidal cores for RFI and EMI filtering and other noise absorbing applications. Also, 
SKP SERIES INDUCTORS are most useful ih DC circuit applications, available in a wide range of "L" values and DC current ratings to 40 AMPS DC. 

SKC SERIES POWER INDUCTORS FOR DC SWITCH-MODE CIRCUITS 
PART AMPS "L" OCR DIMENSIONS (Inch/mm 

NUMBER (DC) (I'H) (OHMS) 00 (max.) HT (max.) 
SKC-l0l 5 to to 30 0.009 1.26/32 .7t/t8 
SKC-l02 5 to to 50 O.Ott t.26/32 .7t/t8 
SKC·1D3 5 to to 100 0.017 1.26/32 .71/18 
SKC·l04 5 to 10 150 0.023 t.26/32 .71/18 
SKC·l05 5 to 10 200 0.024 1.46/37 .79/20 
SKC·1D6 5 to 7.5 400 0.048 1.46/37 .79/20 
SKC·1D7 5 to 7.5 600 0.056 1.73/44 1.02/26 
SKC·l08 5 to 7.5 800 0.044 2.13/54 .98/25 
SKC·l09 5 to 6 1200 0.081 2.17155 1.02126 
SKC·ll0 5 to 6 1800 0.099 2.17/55 1.02/26 
SKC·201 10 to 15 30 0.005 t.26/32 .71/18 
SKC-202 10 to 15 50 0.007 1.46/37 .79/20 
SKC·203 10 to 15 100 0.012 1.46/37 .79/20 
SKC·204 10 to t5 150 0.Ot4 1.73/44 1.02/26 
SKC·205 to to 15 200 0.011 2.13/54 .98/25 
SKC·206 to to 12 400 0.024 2.17 /55 t .02/26 
SKC·207 - 10 to 12 600 0.032 2.20/56 1.06/27 
SKC·208 to to 12 800 0.032 2.20/56 1.30/33 
SKC-301 15 to 25 30 0.004 1.46/37 .79/20 
SKC·302 15 to 25 50 0.006 1.54/39 .83/21 
SKC·303 15 to 25 100 0.006 2.13/54 .98/25 
SKC-304 15 to 20 t50 0.009 2.17/55 1.02/26 
SKC·305 t5 to 20 200 0.011 2.17/55 t .02/26 
SKC-306 15 to 20 400 0.016 2.20/56 1.30133 
SKC-401 20 to 30 30 0.004 1.61/41 .91/23 
SKC·402 20 to 30 50 0.005 1.81/46 .98/25 
SKC-403 20 to 28 100 0.006 2.17/55 1.02/26 
SKC·404 20 to 25 150 0.008 2.20/56 1.06/27 
SKC-405 20 to 25 200 0.008 2.20/56 1.30/33 
SKC-501 25 to 35 30 0.003 1.77/45 .95/24 
.SKC-502 25 to 35 50 0.003 2.17/55 1.02126 
SKC·503 25 to 35 100 0.004 2.17155 1.30/33 
SKC'504 25 to 30 150 0.006 2.24/57 1.34/34 
SKC·601 30 to 40 30 0.002 2.13/54 .98/25 
SKC-602 30 to 40 50 0.003 2.17/55 1.02/26 
SKC·603 30 to 35 100 0.004 2.20/56 1.30/33 
SKC·BOI 40 to 50 30 0.002 2.17155 1.30/33 
SKC·B02 40 to 50 50 0.002 2.24/57 1.34/34 

SKL SERIES POWER INDUCTORS WITH HIGH "L" AT LOW DC 
PART AMPS "L" (I'H) OCR DIMENSIONS jinch/ml11J. 

NUMBER (~C) wHh DC o DC (OHMS) OO.lmax.l HUmax.l 
SKL·l03 5 100 450 0.017 1.26/32 .71/18 
SKL·l05 5 200 1000 0.025 1.26/32 .71/18 
SKL-203 , 10 toO 500 0.011 1.69/43 .1l1/23 
SKL·205 10 200 1000 0.015 2.13/54 1.15/29 
SKL·303 15 100 500 0.008 2.17/55 1.02/26 
SKL·305 15 200 1000 0.011 2.20/56 1.06127 
SKL·403 20 100 500 0.008 2.17/55 1.02/26 
SKL·404 20 150 750 ·0.009 2.20/56 1.06/27 
SKL·502 25 50 250 0:006 2.17/55 1.02126 
SKL·503 25 100 600 0.007 2.24/67 1.34/34 

SKP SERIES NOISE ABSORBING INDUCTORS 
PART AMPS "L" OCR DIMENSIONS inch/mmj 

NUMBER (AC) (~C) (I'H) (OHMS) O0.1max..!. HTJ..maxJ. 
SKP1·30 2 1 30 0.039 .62/16 .31/8 
SKPI-40 2 1 55 0.050 .62116 .31/8 
SKP1·50 2 1 80 0.061 .62/16 .33/8.5 

SKP2·30 2 1 50 0.051 .62/16 .43111 
SKP2·40 2 1 90 0.066 .62/16 .43/11 
SKP2·50 2 1 130 0.082 .62116 .45/11.5 

SKP3·30 3 2 40 0.028 .83/21 .43/11 
SKP3-40 3 2 80 0.037 .83/21 .43/11 
SKP3·50 3 3 120 0.045 .85/21.5 .45/11.5 

SKP4·40 5 3 65 0.023 .98/25 .47/12 
SKP4-50 5 3 100 0.028 1.02/26 .47112 

SKP5·40 5 3. 100- 0.033 1.08/27.5 .55/14 
SKP5·50 5 3 150 0.041 1.10/28 .59/15 

NOTE: SKP SERIES "L" with DC is approximately 50% of value shown. 

INDUCTANCE WITH DC CURRENT 
("H) 

700 

500 

300 

SKL-203 

100 -------------.~-~-_ 
l SKC·203 

70 

50 

30 

10 15(A) 

CORE LOSS VS. INDUCTION 

Bm 
,Go 

05 

03 

02 

01~--.-~---,----r_--_r~ 

01 02 03 05 

LOSS ImWcc I 

DIMENSIONS 

r- HT --1 

1 

PAN-MAGNt:TICS INTt:RNATIONAL, INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746 • (213) 532-1790 • TELEX: 664759 (PAN-MAG CRSN) 

1800 
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1800 

EX6255 -29mm/110° 
HOR .043 mh 
VERT 4.25 mh 

EX6256 - 29mm/110o 
HOR .100mh 
VERT 5.0 mh 

EX6251 - 29mm/70° 
HOR .100 mh 
VERT 5.0 mh 

EX6252 - 29mm/90° 
HOR ,100mh 
VERT 5.0 mh 

A·1266 

COILS, CHOKES, & INDUCTORS 

--~--

18mm. 

1.62 ohms 
1.73 ohms 

.17 ohms 
5.0 ohms 

.70A 

.70A 

9.6A 
1.025A 

r3%~ 

·r ,,·····h ,D. 

DIA. 

Lr---"-J 

,31 ohms 
12.0 ohms 

.33 ohms 
10.0 ohms 

3.11A 
A66A 

4.44A 
.666A 

fL¥r3V

• ~ 
4'1. ,~ __ ~~. ~ ~/22mm. 
DIA. / 

L 

EX6248 - 20mm/90° 
HOR .100 mh 
VERT 5.0 mh 

EX6249 - 20mm/70° 
HOR .100 mh 
VERT 5.0 mh 

.26 ohms 
8.25 ohms 

EX6253 - 29mm170° Open throat 
HOR .100 mh .195 ohms 
VERT 5.0 mh 8.75 ohms 

EX6254 - 29mm/90o Open throat 
HOR .100mh .27 ohms 
VERT 5.0 mh 7,6 ohms 

3.95A 
,635A 

3.4A 
.62A 

Penn-Tran Corporation, Route 144 North, P.O. Box 1321, Wingate, PA 16880 
814-355-1521 Telex 706473 

1800 

For manufacturers' sales offices, see yellow pages EEM 1985 



.350 
(8.9) 

MAX. DIA. ffi'---l -, 
I .290 (7.37) MAX. 

to2ot 
.012" 10.305) DIA. 15·V.OOO'±.25a' 

(25.4±6.4) 
.. --' 

j2S' 13.2) DIA. 

WHITE DOT AT PIN #1 
TERMINALS ARE CLOCKWISE 

FROM PIN #1. NO CONNECTION 

1800 

TO PINS 1 and 3 (MECHANICAL SUPPORD 

DiMENSIONS ARE IN INCHES ( MM ) 

"62000" SERIES 

62112 2500 18 1.15 

62132 1500 10 1.5 

62152 992 1.8 

62172 900 6.5 1.9 

62192 800 6.0 2.1 

62212 742 5.7 2.3 

62232 702 5.5 2.5 

62252 600 5.0 2.7 

62272 495 4.5 

62292 400 3.7 3.3 

62312 298 2.8 3.8 

62332 248 2.3 4.2 

62352 196 1.8 4.75 

62372 ISO 1.4 5.5 

62392 100 1.2 6.8 

tQ 

220 

80 180 al (400 kHz) 16.24 
200 

100 180 al (400 kHz) 16.24 180 

125 200 III (400 kHz) 16.24 

130 200 al (400 kHz) 16.24 160 

140 200 al (4Oq kHz) 16.24 140 
ISO 200 at (500 k.Hz) 16.24 

155 200 al (500 16.24 120 

160 200 al (500 16.24 100 

170 200 III (500 16,24 

185 180 lit (500 16.24 
80 

215 170 al (500 16.24 60 

235 170 al (500 16.24 

265 160 III (500 16.24 
40 

300 160 al (500 16.24 20 

330 ISO at (500 16.24 

I I I I]TTTIf -- --I r- - --- ~ 

, 
TYPICAL Q VS FREQUENCY 

In K ~ 62000 SERIES 

1000l'-Hy ~ ~ 1\ 
I/I$~ i/ 1\ \ 
// If 100 ~H \\ 

I If / \ \ 
II II "~ --

VI/ -:-\- .-VI 
-'l 11--- ~ v 

V I 

~~ 
------- f---- t----- \---

~ I 
~ :::::::: 

;...; 

I --::- --
10 kHz 20 30 40 60 80 100 kHz 200 kHz 400 600 800 I mHz 2 mHz 3 mHz 

~~'REQIE'ljn 

SPECIFICATIONS: no 

• INDUCTANCE TOLERANCE 
±3% AT O.IV-looKHZ 

62000 SERIES 
INDUCTANCE CHANGE VS TEMP. 

A 

~ 
• INDUCTANCE STABILITY VS 

TEMPERATURE -60" 
±2% -ss·c TO 10S·C 

• MEETS MIL.T-27D TFSR20ZZ 

• WEIGHT I GRAM 

• THERMAL SHOCK, 
. 100 CYCLES, METHOD I07D 

MIL-STD 202E 
TEST CONDITION A3 

• UNIT HAS MAGNETIC SHIELD 

For immediate engineering assistance or to place an order
Call Toll Free 800-431-1064 

PICO 
Electronics, Inc. 

453 North MacQuesten Pkwy., Mt. Vernon, N. Y. 10552 
914-699-5514 • TWX 7105620113 

100 

rJ\ \ 
\ , \ BO 

70 
62000 SERIES 

TYPICAL PERCENTAGE CHANGE 
OF INITIAL INDUCTANCE VS AC 

ALL INDUCTORS ARE MEA8- 60 
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR AP
PROXIMATELY 30"C HEAT RISE 
AND APPROXIMATELY 2% 
DROP IN INDUCTANCE. THE 
CHANGE OF INDUCTANCE 
WITH AC OR DC CURRENTS IS 

10 20 

AND DC CURRENT 

1111 

-mAXfriiii 

ILLUSTRATED BY THE CURVES. THE EXCITATION IS PLOTTED IN mA 
xVmAY, FOR EXAMPLE' THE 0.495 mH INDUCTOR (62272) WITH 170 mA DC 
FLOWING WILL HAVE AN EXCITATION OF mA xvmAY = 120, AND THE 
INDUCTANCE WILL DROP FROM 495 uH to 485 uH. IF THE 170 mA WAS AC, 
THE INDUCTANCE WOULD BE 510 uH. 

200 300 400 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1267 
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1800 COILS, CHOKES, & INDUCTORS 

PICO's miniature 
HIGR"'Q" 
INDUCTORS 
• ± 1 % inductance stability vs temperature 

• Smallest possible size 

• Extreme resistance to thermal stJock 

• Meets Mil-T-27D (TF5R2OZZ) 

• All units are magnetically shielded 

A B C 
MAX MAX BOLT STAND-

TYPE HEIGHT DIA. cmCLE OFF 

63000 .310 .420 .260 .160 
(7.87) (10.69) ( ... ) ( .... ) ..... .350 .530 .'50 .350 
(8.69) (13.5) (8.89) (6.35) .- .... .670 .M<I .... 
(12.}9) (17.0) (11.17) (8 •• ') 

NOTE: ALL DlMENSlOr;IJ ARE IN INCHES. ( )=MM 

A 
MAX 
DIA. 

~
(DIA) 

7 lila" 

~ 
• . C (DIA) 

108" 
. -~ .. -.. 

TERMINALS ARE CLOCK-
WEE FROM PIN 'I. 
NO CONNECTION TO PIN fl 
AND *3 (MECHANICAL SUPpORT) 

'NOTE: ALL DIMENSIONS ARE IN INCHES. ( ) .. MM 

ALL INDUCTORS ARE MEAS
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR AP
PROXIMATELY 5% DROP IN IN
DUCTANCE AND NEGLIGIBLE 
HEAT RISE. THE CHANGE OF 
INDUCTANCE WITH AC OR DC 
CURRENTS IS ILLUSTRATED 
BY THE CURVES SHOWN FOR 
EACH INDUCTOR TYPE. THE 

A 
MAX 
DIA. --:r 

... =ro=-,.=FF=r--f 
(0.51) 1.00" + 0.25" 

(25.4 "!;6.35) 

50· 
C (DIA) 

WHrrE DOT AT PIN tl 
TERMINALS ARE CLocK-
wm; PROp' PIN fl. 
NO CONNECTION TO 
PIN fa AND H (MECHANICAL SUPPORT) 

EXCITATION IS PLOTTED IN mA X v'iiiHY, FOR EXAMPLE THE 10 mH IN
DUCTOR (64314) WITH 79 rnA DC FLOWING WILL HAVE AN EXCITATION OF 
mA X VmR = 79 X ViO = 250 AND THE INDUCTANCE WILL DROP FROM 10 
mH TO 9mH. IF THE 79 mA WAS AC THE INDUCTANCE WOULD BE 9.65 mHo 

For immediate engineering assistance or to order
Call Toll Free 800-431-1064 

Pleo Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 

914-699-5514. TWX 7105620113 

r 

"63000" SERIES 
.' 

APPROXIMATE 
MAXIi.iuM D.C. SELF RESONANT ... 

PABT RESISTANCE FREQUENCY OCCURRENT MINIMUM PRICE 
NU~ER INDUCTANCE (OHMS) (Klh) (rnA) Q (1-.) 

63120 1 Hy 1840 47 5.7 30 at (10 kHz) 18.27 

§.3140 750mH 1360 54 6 •• 30 at (10 kHz) 17:63 

63160 500 mH ... .6 8 30 at (10 kHz) 16.60 

63180 200 lOU 3 •• 105 12.5 60 at (20 kHz) 16.60 

63200 LOOmB 185 148 18 . 60 at (20 kHz) 16.60 

63220 75mB 1 .. 1?2 20.8 . 100 at (40 kHz) 16.60 

63240 50 mH 90 210 25.5 100 at (40 kHz) 16.60 

.3260 30mH 55 2?0 33 100 at (40 kHz) 16.60 

63280 20mH 37 332 40 100 at (40 kHz) 16.60 

63300 15 mH 28 383 4. 100 at (40 kHz) 16.60 

63320 10mH 18.5 4'10 51 100 at (40 kHz) 16.60 

63340 5mB 10 ·665 80 100 at (40 kHz) 16.60 

63360 1mB 2 .... 180 100 at (40 kHz) 18.27 

"64000" SERIES 
APPROXIMA TE 

D.C. SELF RESONANT MAXIMUM . * •• 
PABT RESISTANCE FREQUENCY DC CURRENT MINIMUM PRICE 

NUMBER INDUCTANCE (OHMS) (Klh) (mA) Q (1_.) 

64114 5 Hy 3000 11 2.8 15 at (2 kHz) 19.88 

64134 3 Hy 1800 22 3.6 30 at (4 kHz) 19.17 

6~154 2 Hy 1200 2? 4.4 30at (4 kHz) 18.27 

64174 1 Hy 600 38 6.3 30 at (4 kHz) 16.60 

64194 750mH 450 f< 1.3 30 at (4 kHz) . 16.60 

64214 500mH 300 54 9 30 at (4 kHz) 16.60 

64234 250mH 150 76 13 65 at (10 kHz) 16.60 

64254 l00mH 50 120 20 65 af(lO kHz) 16.60 

64274 'l5mH 45 13. 23 J20,at (20 kHz) 16.60 

64294 50mH .. 110 28 120 at (20 kHz) 16.60 

64314 10mH • 380 63 200 at (40 kHz) 16;60 

64334 5mB 3 531 8. 200 at (4"0 kHi) 16.60 

64354 1mH • 1200 200 200 at (40 kHz) 18.27 

"65000" SERIES 
APPROXIMATE 

D.C. SELF RESONANT MAXIMUM ... 
PABT RESlSTANCE FREQUENCY OC CURRENT MINIMUM PRICE 

NUMBER INDUCTANCE (01D4S) (kHz) (mA) Q (1-.) 

0:5413 10 By 3800 11.7 '.8 28 at (21d1z) 19.88 

65433 5Hy 1900 16.5 3 •• 28 at (2 kHz) 19.17 

66453 3Hy 1140 21 '.1 28 at (2 kHz) 18.27 

65473 2Hy 160 2. •• 3 56 at (4 kHz) 18.27 

65493 IHy 380 37 8 •. 8 56 at (4 kHz) 16.60 

65513 'OOmH 190 •• 12.5 56 at (4 kHz) 16.60 

65533 250mB 95 .. 17.7 140 at (10 kHz) 16.60 

65553 l00mH 38 117 2. 1.n.Ql0kHz) 16.60 

65573 '0 mJl 19 165 39.6 240 at (20 kHz) 16.60 

65593 10mH 3.8 310 88.5 240 at (20 kHz) 16.60 

"66000" SERIES 
APPROXIMATE 

D.C. SELF RESONANT MAX1MUM ... 
PABT RESISTANCE FREQUENCY OCCURRENT M1NlMUM PRICE 

NUMBEH INDUCTANCE (OHMS) (kHz) (rnA) Q (1-9) 

66218 10 By 2200 11 4 .. 2 50 at (2 kHz) 19.88 

66238 5 By 1100 15.7 • 50 at (2 kHz) 19.17 

66258 3 By .80 20 7.7 100 at (4 kHz) 19.17 

66278 2Hy ... .5 9.' 100 at (4 kHz) 16.60 

66298 1 Hy ... 35 13 100 at (4 kHz) 16.60 

66318 500 roB no .9 18.8 1"()O at (4 kHz) 16.S0 

66338 250mB 55 70 26.6 200 at (10 kHz) 16.60 

66358 100mH 22 no '2 200 at (10 kHz) 16.60 

66378 50mH n 156 59 200 at (10 kHz) 16.60 ..... 10mH 2.' 350 133 200 at (10 kHz) 16.60 

• * * Discount Prices: 1-9 Net; 10-24 less 10%: 26-49 less IS%: 50-99 Jess 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon, New York. 
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COILS, CHOKES, & INDUCTORS 

I13000BERIES 
SPECIFICATIONS: "63000" SERIES 

TYPICAL PERCENTAGE CHANGE 
OF lNlTlAL INDUCTANCE VI AC 
AND DC CURRENT 

-lIIoAXIo'iiiif 

-... 

• INDUCTANCE TOLERANCE 
!2%AT .1V - 4 kHz. 

• INDUCTANCE STABlLlTY VS TEMP. 
+ 1% - 30"<: TO + 105°C 

: ~~ _ 55°C TO + 105°C 

• MEETS MIL -T-27D (MIL TYPE TF5R20ZZ) 

• WEIGHT 2.2 GRAMS 

• THERMAL SHOCK: 
100 CYCLES, METHOD l07D, MIL-STD 
202E, TEST CONDmON A-3 

• UNIT HAS MAGNETIC SHIEW 

I13I1OOUJlIEI 
DmUCTANCE CRANCE VI TEMP. 

~~ -. FREQUENCY IN kHB ... .. " ... ,''' 
I--

'5O 

... 
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\1 1,\ 
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100 
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UOOOSERIES -..........; TYPICAL PERCENTAGE CHANGE 
01' INfTlAL INDUCTANCE VB AC 
AND DC CURRENT 

. .. .. ... 100 

-1\ 

~AC 
DC' 

00 .. 

-TEMPERATURE CHANGE DC 

SPECIFICATiONS: "64000" SERIES 
• INDUCTANCE TOLERANCE 

!2%AT .1V - 2 kHz 

• INDUCTANCE STABlLlTY VS TEMP. 
+ 1%- 3o"C TO + 105°C 

: ~~ - 55"<: TO + 105"<: 

• MEETS MIL -T-27D (MIL TYPE TF5R20ZZ) 

• WEIGHT 3 GRAMS 

• THERMAL SHOCK: 
100 CYCLES, METHOD l07D, MlL-STD 
202E, TEST CONDITION A-3 

• UNIT HAS MAGNETIC SHIEW 

,.olDIES 
INDUCTANCB CIlANGE VI TEMP • 

.. " .. " ~" 1,." 
I--'i--' ---.. FREQUENCY IN IdIs 

10 so 50 100 200 500 700 

36°1 I I 1111111 L"/OmH 
330 TYPICAL Q VB FREQUENCY 

Si SERIES 

300 

I II 270 

240 

210 I li 
Q L \ 
r::~ 1 I{ 1\ \ 

I L= 500mH _\ n.i 
~I 

L= SHy 

80 

/' I 
30/ 

I 
10 20 50 100 200 500 

-- FREQUENCY IN kHz 

ZlO e--I--H+f+I-l1 .... '=l.L,. 500 mH 

18.e--I--H'+II'I+t----l\-+-Hf-HctH---t--l 
Q LfCY1\ 

f:..'f--+-+-1ff+tHt----\l--\ \\t-ttttt-ft----+-1 

I 
10 20 M) 100 aoo 

-TEMPERATURE CHANGE DC 

'" R 
SPECIFICATiONS: "65000" SERIES 611O(1()SERIES 

~ TYPICAL PERCENTAGE CHANGE 
OF INITIAl: INDUCTANCE va A£. • INDUCTANCE TOLERANCE 

~90 AND DC CURRENT !2%AT .1V - 1 kHz 

~~\ ~ • INDUCTANCE STABILITY VS TEMP. 
+ 1% - 300c TO + 1050C 

~ so :; 1% _ 550C TO + 10S0C 

3 - 2% 

Z • MEETS MIL -T-27D (MIL TYPE TF5R20ZZ) " I • WEIGHT 6 GRAMS 
I .. • THERMAL SHOCK: 

100 CYCLES, METHOD l07D, M1L-STD 
202E, TEST CONDITION A-3 

10 .. 30405060708080100 ,00 30(1400500600 • UNIT HAS MAGNETIC SHIEW 

-mAxImii 
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... 65000SEIIU;S ~ INDUCTANCE CHANGE VB TEMP. .. 
.1' 
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100 

TYPICAL PERCENTAGE CHANGE I ...... 
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TEMPEBATlJRE CHANGI °c 

SPECIFICATIONS: "66000" SERIES 
• INDUCTANCE TOilERANCE 

!2%AT .1V -1 kHz 

• INDUCTANCE STABILITY VS TEMP. 
+ 1% - 300C TO + 105°C 

: ~~ - 5'SOC TO + 105"<: 

• MEETS MIL -T-27D (MI L TYPE TF5R20ZZ) 

• WEIGHT 13 GRAMS 

• THERMAL SHOCK: 
100 CYCLES, METHOD 1070, M1L-STD 
202E, TEST CONDlTlON A-3 

• UNIT HAS MAGNETIC SHIEW 

MGOOIERJlS 
DmllCTANCE CHANGE VI TEMP . I ~i 

.... 1' ___ 
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1800 COILS, CHOKES, & INDUCTORS 1800 

PICO's Miniaturized Power Inductors 
• Ma •. Max. 

SI .. Height Dta . 
1 . 280 .410 

• Bolt 
Ci .... 
260 

c 
Stand-

Oft 
160 

These Inductors are ideal for Noise, Spike 
and Power Filtering Applications in Power 

(7.11) (~O.41) (66) (4.06) 

2 .340 .500 3SO 250 
(8.63) (127) (8.89) (6.35) 

3 415 .630 440 .340 
(10.54) ~ (16.0) (11.17) (8.64) 

ALL DIMENSIONS ARE IN INCHES. ( ) = MM 

Supplies, DC-DC Converters 
and Switching Regulators 

• Minimum possible size 
• Meets MIL-T-27D (TF5S04ZZ)' 
'. Special high frequency core 

material to insure low. losses 
• All units have split windings 
• Large selection of sizeS available 
• All units are magnetically shielded 

C(DJA) 

All inductors have split windings-ratings shown in table are for SElries connection. Parallel 
connection will have Y4 inductance at twice the DC current and Y4 the DC resistance, ie. parallel 
connection of PIC0-41020 will have 5 millihenry at .12 Amps DC with DC resistance of 13.5 Ohms 

Size 

4 

5 

• Mo •• Mo •. 
Height 01 •. 

.500 .800 
(12.7) (20.32) 

.650 960 
(16.51) (24.13) 

WHITE DOT AT PIN f 1 
TERMINALS ARE CLOCK
WISE FROM PIN * 1. 

8 C 
Bolt Stond- ..... 

Circle Oft tn_ 

.S$) 460 -(14.22) (11.68) 

.670 .570 ~~~r~~·Deep (17.0) (14.48) 

ALL DIMENSIONS ARE IN INCHES, ( ) = MM 

A --, MAX.} 
DJA.1..:... MAX 

HEIGHT 

.010" Ij'25" (0.51) 
(25.41'"35) 

~-MTG • 

,,-" "" m" 
90 0 , 

60' (DIA) 

WHITE DOT AT PIN 11 
·TERMINALS ARE CLOCK_ 
WISE FROM PIN , 1. 

SPECIFICATIONS: 

• All units meet MIL-T-27D 
and are type TF5S04ZZ 

• Temperature rise 
at rated D.C. current 
is less than 30"C 

INDUCT-
ANCE 

20 
MILL!-
HENRY 

15 
MILLI-
HENRY 

10 
MILL!-
HENRY 

7.5 
MILL!-
HENRY 

5 
MILL!-
HENRY 

3 
MILL!-
HENRY 

• Inductance measureQ 
at 0.1 VRMS-10 kHz 

• Maximum ambient is 100·C 
• Un~ has magnetic shield 

TERMINAL ARRANGEMENT 
SERIES CONNECTION 

~
'2 1 . 

3 4 

PARALLEL 
CONNECTION 

3r:=::=J: 

Inc ROC MODEL 
... 

PRICE 
(AMPS) (OHMS) SIZE NUMBER 1-9 

INDUCT- IOC ROC MODEL 
... 

PRICE 
ANCE (AMPS) (OHMS) SIZE NUMBER 1-9 

.06 54 1 41020 12.86 2 .19 5.4 1 41140 12.86 

.10 29 2 42105 12.86 
MILL!-
HENRY .33 2.9 2 42225 12.86 

.14 20 3 43103 12.26 .47 2 3 43223 12.86 

.22 12.4 4 44500 15.39 .74 1.3 4 44640 15.39 

.29 10.2 5 45107 15.39 .95 1 5 45227 15.39 

.07 40.5 1 41040 12.86 1 .27 2.7 1 41160 12.86 

.12 22 2 42125 12.86 
MILL!- .47 1.5 2 42245 12.86 
HENRY 

.16 15 3 43123 12.66 .66 1 3 43243 12.66 

.25 9.3 4 44520 15.39 1 .62 4 44660 15.39 

.33 7.7 5 45127 15.39 1.3 .5 5 45247 15.39 

.08 27 1 41060 12.86 750 .31 2 1 41180 12.86 

.14 14.6 2 42145 12.86 MIcRO-
HENRY .54 1 2 42265 12'.86 

.20 10 3 43143 12.86 .76 .75 3 43263 12.86 

.31 6.2 4 44560 15.39 1.2 .47 4 44680 15.39 

.40 5.1 5 45147 15.39 . 1.6 .38 5 45267 15.39 

.10 20.3 1 41080 12.86 500 .38 1.3 1 41200 12.86 

.17 11 2 42165 12.86 

.24 7.5 3 43163 12.86 

MICRO- .66 .66 2 42285 12.86 
HENRY 

.93 .5 3 43283 12.86 

.38 4.7 4 44580 15.39 1.47 .31 4 44700 15.39 

.49 3.8' 5 45167 15.39 1.9 .25 5 45287 15.39 

.12 13.5 1 41100 12.86 250 .53 .66 1 41220 12.86 

.21 7.3 2 42185 12.86 MICRO-
HENRY .93 .33 2 42305 12.66 

.30 5 3 43183 12.66 1.3 .25 3 43303 12.86 

.47 3.1 4 44600 15.39 2.08 .16 4 44720 15.39 

.6 2.6 5 45187 . 15.39 2.7 .13 5 45307 15.39 

.16 8.1 1 41120 12.66 100L'S 0.78 .300 1 41240 12.86 

.27 4.4 2 42205 12.86 MICRO- 1.35 .170 2 42325 12.86 
HENRY 

.38 3 3 43203 . 12.86 1.95 .110 3 43323 12.86 

.6 1.9 4 44620 15.39 3.08 .070 4 44740 15.39 

.78 1.5 5 45207 15.39 -r.C 3.88 U".060 5 45327· 15.39 

40 1.18 .141 1 41260 12.86 
* * -Discount Prices: 1-9 Net; 10':'24 less 10%; 

26-49 less 16%: 50-99 less 23%: 
MICRO-
HENRY 

2.03 .070 

2.68' .060 

2 42345 12.86 

3 43343 12.86 100-499 less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.H. Mt. Vernon. New York. 

For immediate engineering assistance or to place an order'
Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 

914-699-5514. TWX 7105620113 

De.ilfery
stock to one week 

A·1270 For manufacturers' sales offices, see yellow pages EEM1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

PICO's EMI Common Mode 
Suppression Inductors 

• Minimum possible size 
• 130°C operation 

(Ambient + Temp. Rise) 

• Windings Balance ± 1 % 
• Dielectric Strength ••.. 

1500 Volts RMS 

• All units are 
magnetically shielded 

These Inductors are well suited for use in Switching Regulators, DC to DC 
Power Supplies and all types of Electrical Equipment where the elimination of 
line transmitted Electromagnetic Interference is important. Electrical equipment 
will generate noise due to switching operations of transistors,. SCR's, relays, 
triacs, etc. By using these Inductors, noise being fed back to the power line is 
minimized to an acceptable level and this noise will not interfere with other 
equipment operating on the same power line. 

A • C 

s~ ".11. ..... ... ...... -' 010. c .... 0It , .200 41' . 2'" '60 
(7.11) (10.41, (6.6) (4.06) 

.34() "" .350 2" 
(8.63) /12.7) (8.89) (6.35) 

'I' .63' 440 340 
(10.54) (16.01 (11.17) (&64) 

M~X1ffi1! rnA. MAX. 
HEIGHT 

i~ J±". 
(25.4:1: 6.35) 

~ 

8 (DIA.) 

WHITE DOT AT PIN #1 
TERMINALS ARE CLOCK

WISE FROM PIN #1. 
PINS 3 and 6 HAVE NO CONNECTION 

(MECHANICAL SUPPORT ONLY). 

Dimensions are in inches (MM) 

TERMIN~L ARRANGEMENT 

1~2 

4~·5 

Si .. 

4 

, 
• 

• • c ..... ..... Ba' ... .... ,.:':. _hi 
DI. c_ Olt 

500 .00' ."" 460 2-56UNC 
(12.7) (20.32) (14.22) (11.68) 6 Th'eads Deep 

.650 .9" 670 570 6-32 UNC 
(16.51) /24.13) /17.0) (14.48) 8ThraadsOeep 

.74S 1.12S 00' 700 &32UNC 
(1892) (28.57) (20.32) (1778) 8 Threads Deep 

A 

J~ MAX. MAX. 
DlA. F=p\ ~OHT 

."". 1.00" :!: .15~ 
(0.'1) 

(25.4:!:6.3') 

-~ 
lO' 

MTO. 
C(DlA.) INSERT ,,.. ~. 

( ) 
:--...:-

, " .. 
8 (DIA.) 

WHITE DOT AT PIN "I 
TERMINALS ARE CLOCK-
WISE FROM PIN "I. 

Dimensions are in inches (MM) 

TERMINAL ARRANGEMENT 

1~2 

3~4 

SPEC IFICATIONS 
D • All units meet MIL-T-27 

and are type TF5S04ZZ 

.' Inductance measured 
O.1VRM9-10kHz 

• Unit has 
magnetic shield 

• Dielectric Strength ••• 
1500 Volts RMS 

at 

TYPl:CAL APPLICATION elR curr 

L, 

~C3 

• Windings Balanced 
±1% 

• Maximum ambient plus 
temp. rise limited to 130'C 
(Ie maximum ambient 
of part no. 46283 would 
be 105"C If IRMS 
is 1.29 AMPS) 

r---

SOURCE 
OF 

NOISE 

L---

A TYPICAL CIRCUIT FOR THE ELIMINATION OF NOISE IS 
HOWN ABOVE. THE FILTER CONTAINs TWO 

~~ ':i6~~~M~r:: 'fi:~ ~'::Jo ~3 ~y Cz) AND 

s 
s 
o 

1II1O'CAWS) 
APPAOX. 

="1 
1lDC • LEAKAGE 

TEMP. TEMP. COHMS) INDUCTANCE 
INDUCT· AISE AlSE EACH 

=~ 
MODEL 

ANCE IIO'C 25'C WOO. SIZE NUMBEA 

76 1.95 1.57 1.29 .051 3.5 1 46283 

MlCRO- 2.57 2.20 
! 

1.90 .033 3.5 2 47291 
HENRY .4.43 3.79 • i 3.23 .015 4 3 48381 I 

1.25 1.00 .959 .125 5 1 46263 
186 1.61 1.39 

I 
1.19 .083 5 2 47271 

MICRO· 
HENRY 2.80 2.39 2.04 .038 4.5 3 48361 

4.58 3.83 I 3.06 .019 4.5 4 49461 

.862 .691 .572 .263 9 1 46243 

376 1.14 .986 .851 .163 8 2 47251 

MlCRO- 1.98 1.70 1.44 .075 8 3 48341 
HENRY 3.23 2.70 2.16 .037 7.5 4 49441 

4.70 4.18 3.04 .021 6.5 5 50241 

.711 .568 .472 .31 10.3 1 46223 

660 .924 .792 .686 .20 8.9 2 47231 

MICRO- 1.62 1.38 1.18 .09 8.4 3 48321 
HENRY 2.64 2.20 1.77 .045 7.7 4 49421 

3.80 3.39 2.46 .026 7.5 5 50221 

.619 .495 .410 .41 13.8 1 46203 

.814 .694 .601 .26 11.9 2 47211 
750 1.40 1.20 1.02 .12 11.3 3 48301 
MlCRO-

2.29. 1.91 1.53 .06 10.3 4 49401 HENRY 
3.33 2.96 2.15 .034 10.0 5 50201 

5.10 4.23 3.77 .022 9.4 6 51303 

.437 .349 .290 .82 27.5 1 46183 

.575 .491 .425 .52 23.8 2 47191 
1.5 .986 .847 .722 .24 22.5 3 48281 
MlLLI- 1.61 1.36 1.08 .12 20.6 4 49381 
HENRY 

2.31 2.06 1.50 .07 20 5 50181 

3.78 3.14 2.80 .04 18.8 6 51283 

.308 .246 .204 1.65 55 1 46163 

.405 .345 .299 1.05 47.5 2 47171 
3 .708 .605 .516 .47 45.0 3 48261 
MILLI-
HENRY 1.14 .959 .766 .24 41.3 4 49361 

1.64 1.45 1.06 .14 40.0 5 50161 

2.53 2.09 1.86 .09 37.5 6 51263 
.205 .165 .136 3.71 123.8 1 46143 

.270 I .231 .200 2.36 106.9 2 47151 

6.75 .468 I .401 .342 1.07 101.3 3 48241 
MlW- .769 .643 .516 .53 '92.8 4 49341 
HENRY 

1.10 .977 .711 .31 '90.0 5 50141 

1.69 1.41 1.25 .20 84.4 6 51243 

.154 .123 .101 6.6 220 1 46123 

.202 .172 .150 4.2 190 2 47131 
12 .352 .299 .255 1.9 180 3 48221 
MlW-
HENRY .572 .480 .378 .95 165 4 49321 

.827 .730 .528 .55 160 5 50121 

1.28 1.06 .942 .35 150 6 51223 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 .914-699-5514. TWX 7105620113 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for informatiori 
interchange 

A WG American wire gaug;e 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line -
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM . 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar,200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high levEillanguage' 
HV high voltage . 
Hz Hertz 

I 
IC integrated circuit _ _. 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
,.F microforad . 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 

. MOSFET metal oxide semiconductor 
field effect transistor 

MOSIGT metal-oxide semiconductor 
insulated-gate transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMp nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR Ii logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction . 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detectol' 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 
- crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250' Teflon _ 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF· ultra high frequency (300 MHz 

to3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive . 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHStC very high speed integrated 

circuit . . 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration . 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force , 
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1800 COILS, CHOKES, & INDUCTORS 1800 

11;1 PICONICS 
® 

LEADED/CHIP 
TUNABLE/FIXED 

INDUCTIVE COMPONENTS 
FOR MICROELECTRONIC CIRCUITS 

. PICONICS components feature excellent stability. high Q and controlled 
characteristics. 
PICONICS offers custom design capability. 
Call or write for complete catalog and for design/application engineering 
support. 

LEADED INDUCTOR SELECTION TABLE MIL-C-15305 
Series Length Width Height Inductance Case Adjustment QPL 

B .325- .110 .150 .020uH to lMH Molded Screw (side) Yes .475 

G .150- .090 .105 .018uH to 1 MH Conformal Slide In 
.300 Coating Process 

ST .200 .100 .275 .020uH to lMH Molded Screw (top) Yes 
TUNABLE TT .285 .110 .325-.450 .020uH to 1 MH Molded Screw (top) Yes 

Notes 
In 

~ C .200 .090 .105 .010uH to 1 MH Conformal Coating 

" 
Process 

\ 

\ D .200 .085 or .085 or In 
.095 .095 .010uH to 1 MH Molded Case Process 

.110 or .060 or .060 or 
Epoxy Coated, Open Frame In \ JA .045uH to 1 MH Case .180 .075 .075 Self-Leaded Process 

\\ JC .180 .085 .085 .045uH to 1 MH Bonded, Open Frame Case In 
Self Leaded Process 

.004- Bonded, Air Core High In M .027 .027 .18nh to luh Frequency Choke 
\ .170 Self-Leaded Process 

\ Epoxy Conformal Coating In \ S .200 .100 .100 5nh to 330nh Self-Leaded, Tinned 
FIXED Air Core High Frequency Choke Process 

CHIP INDUCTOR SELECTION TABLE MIL-C-83446 
Series Length Width Height Inductance Case Adjustment QPL 

PGV .160 .125 .330 .012uH to 1 MH Molded Screw (top) Yes 

PSV .320 .165 .130 .012'uH'to 1 MH Molded Screw (side) Yes 

PV .150- .140 .065 or .012uH to 1 MH Conformal Slide Yes .300 .095 . Coating 

PVW .150- .140 .065 or .010uH to 1 MH Conformal Slide Yes 
TUNABLE .300 .095 Coating 

.065 Notes 
P .180 .140 .095 or .010uH to 1 MH Conformal Coating Yes 

PA .100 .100 .100 or .010uH to 1 MH Epoxy Molded- In 
.120 Minimum Area Profile Process 

Molded Diallyl-Phthalate (DAP) 

PG .160 .125 .130 .010uH to 1 MH Solder Fillet, Interlock Substrate In 
Easily handled by automatic Process 
Equipmerit . 

Molded Epoxy Case, Solder Fillet: In 
PK .160 .010uH to 1 MH 

Interlock Substrate Process .125 .130 Easily handled by automatic • • Equipmeht 
,;:.,.. 

Conformal Coating 
PW .065 .180 .140 .095 or .010uH to lMH Bonding Pad Completes Yes 

FIXED Connection 

! 

See Section 2700 pg. A·161·8 for FILTERS 
See Section 3130 pg. A·1696 for HYBRID requirements 

PICONICSINC. P.O. BOX 387, TYNGSBORO, MA 01879 • TEL: (617) 649-7501 • TELEX: 754759 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1273 



Low cost, miniature shielded coils, extremely useful 
in compact audio filters, tone control circuits, ampli
fiers, and wherever high inductance coils are needed. 
Excellent, low cost alternatives to fixed pot cores. 
Series RL 1123: (96 values) 
Inductance: 1.0 /LH to 47.0 H 
Max DCR: 0.0066 to 5170.0 Ohms 
Suggested rated current: 1.5 to 0.0054 AC Amps 
Series RL 1124: (80 values) 
Inductance: 1.0 /LH to 4.7 H 
Max DCR: 0.011 to 1700.0 Ohms 
Suggested rated current: 0.707 to 0.0054 AC Amps 

I RL1123 RLl124 
DIM. (IN) A I .500 max. .260 max. 

8 I .950 max. .700 max. 

WEIGHT: RL1123 ... 15 gm max, approx. 
RL1124 ... 5 gm max, approx. 

LEADS: No. 20 tinned copper 1-1/4' long min. 

Unique fiat coil configuration ideally suited to high 
density PCBs .. Twice1he inductance and Q values than 
axial lead inductors occupying the same space. Wide 
range of inductance and Q values for use at radio as 
well as audio frequencies. 

Inductance: 
1.0 to 4700.0 /LH 

Frequency: 
7.9 MHz to 250.0 KHz 

Min Q: 37.0 to 63.0 
Max DCR: 
0.010 to 29.9 Ohms 

Saturation current: 
7.0to 0.11 DC Amps 

Suggested rated 
cu rrent: 2.25 to 
0.027 AC Amps 

Series RL 1256-1: (34 values) 
Inductance: 1.0 to 560.0 /LH 
Max DCR: 0.003 to 0.696 Ohms 
Saturation current: 87.0 to 2.9 DC Amps 
Suggested Rated current: 9.0 to 0.8 AC Amps 
Dimension "E": 0.406 to 0.550 
Series RL 1256-2: (41 values) 
Inductance: 1.0 to 2200.0 /LH 
Max DCR: 0.003 to 1.54 Ohms 
Saturation current: 108.0 to 2.90 DC Amps 
Suggested rated current: 11.4 to 0.8 AC Amps 
Dimension "E": 0.590 to 0.671 
Series RL1256-3: (45 values) 
Inductance: 1.0 to 4700.0 /LH 
Max DCR: 0.003 to 1.86 Ohms 
Saturation current: 116.0 to 1.7 DC Amps 
Suggested rated current: 21.0 to 1.0 AC Amps 
Dimension "E": 0.750 to 0.800 
Series RL 1256-4: (48 values) 
Inductance: 1.8 to 15000.0 /LH 
Max DCR: 0.002 to 3.39 Ohms 
Saturation current: 150.0 to 1.5 DC Amps 
Suggested rated~urrent: 27.0 to 1.3 AC Amps 
Dimension "E":1.11 to 1.187 

Available in 406 standard 
values. High saturation flux 
density material makes these 
coils ideal wherever high 
cu rrent choke values in a small 
physical size are needed. 

Series RL 1256-5: (48 values) 
Inductance: 1.8 to 15000.0 /LH 
Max DCR: 0.002 to 2.17 Ohms 
Saturation current: 155.0 to 1.5 DC Amps 
Suggested rated current: 35.0 to 2.0 AC Amps 
Dimension "E": 1.11 to 1.28 
Series RL 1256-6: (49 values) 
Inductance: 4.7 to 47000.0 /LH 
Max DCR: 0.002 to 6.19 Ohms 
Saturation current: 149.9 to 1.2 DC Amps 
Suggested rated current: 35.0 to I.4AC Amps 
Dimension "E": 1 .31 to 1.53 

G~'[=TI ' (]T _..i.. .. _ ... _ ....... ___ L 
A ~ _______________ • 0 .' 

t~ . T_l 
--1--" ------I 

DIM, (IN) A 8 C 

RL1256-1 0.660 0.84 0.195 
RL1256-2 0.825 0.84 0.195 
RL1256-3 1.1 0.84 0.195 
RL1256-4 1.6 1.03 0.290 
RL 1256-5 1.6 1.45 0.290 
RL1256-6 2.0 1.50 0.320 

Series RL 1283: (54 values) 
Inductance: 3.9 to 100000.0 /LH 
Max DCR: 0.007 to 89.7 Ohms 

o 

Saturation current: 15.5 to 0.081 DC Amps 
Suggested rated current: 4.0 to 0.065 AC Amps 
Series RL 1284: (45 values) 
Inductance: 3.9 to 18000.0 /LH 
Max DCR: 0.008 to 48.3 Ohms 
Saturation current: 7.3 to 0.091 DC Amps 
Suggested rated current: 1.28 toO.039ACAmps 

DIM. RL-1283 (A) 0.453 max. (8) 0.900 max. 
(IN) RL-I284 (A) 0.260 max. (8) 0.650 max. 

Low Cost Chokes RL1281/1285 

Heavy duty, general purpose inductors 
use ferrite cores and offer a wide range of 
inductance values. Their compact size and 

Series RL 1281: (23 values) 
Max cu rrent: 4 Amps 
Inductance (±15%)*: 0.22 to 12.50 /LH 
Max DCR: 0.003 to 0.025 Ohms 
Dimension "A": 0.187 to 0.875 

"""T- II IU1't t~~j' M". Oi •. 350. 111111 -. +J \ 
-t--~ -~: I f-' 
.50,\,p. :_A------.J: Tinned to 

_t_ U 128. 1 1."hi" 1116 1231 
1.000 Max 01 body r .2921 

1285 1285 
1.125 Max.284 

pretinned leads make them easy to use in 
printed circuit boards. 

Series RL1285: (19 values) 
Max current: 6 Amps 
Inductance (±15%)*: 0.22 to 10.20 /LH 
Max DCR: 0.002 to 0.015 Ohms 
Dimension "A": 0.125 to 0.883 

For manufacturers' sales offices, see yellow pages 
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Mil Spec Inductors RL1324/1325/1328 

Series RL 1324-1: (34 values) 
Inductance: 1.0 to 560.0 p.H 
Max OCR: 0.003 to 0,696 Ohms 
Saturation current: 87.0 to 2.9 DC Amps 
Suggested rated current: 8.1 to 0.7 AC Amps 

Series RL 1324-2: (41 values) 
Inductance: 1.0 to 2200.0 p.H 
Max OCR: 0.003 to 1.54 Ohms 
Saturation current: 108.0 to 2.0 DC Amps 
Suggested rated current: 10.2to 0.7 ACAmps 

Series RL 1324-'3: (45 values) 
Inductance: 1.0 to 4700.0 p.H 
Max OCR: 0.003 to 1.86 Ohms 
Saturation current: 116.0to 1.7 DC Amps 
Suggested rated current: 18.9to 0.9ACAmps 

Series RL 1324-4: (48 values) 
Inductance: 1.8 to 15000.0 p.H 
Max OCR: 0.002 to 3.39 Ohms 
Saturation current: 150.0 to 1.5 DC Amps 
Suggested rated current: 24.3 to 1.1 AC Amps 

Series RL 1386-1: (35 values) 
Inductance at o Amps: 1.1 to 15oo.0p.H 
Current causing inductance drop of-

10%: 13.0 to 0.30 Amps; 
20%: 9.4 to 0.44 Amps; 
30%: 26.8 to 0.61 Amps; 
40%: 35.1 to 0.81 Amps; 
50%: 46.1 to 1.1 Amps 

Max OCR: 0.003 to 0.469 Ohms 

Encapsulated power line chokes, 
designed to meet MIL-T-270. The use of 
high saturation flux density material 
makes these coils ideal for a wide variety 
of circuit applications that require 
compact power inductors. A threaded 

bushing is an integral part of the RL1324 
Series, permitting secure fastening to a 
printed circuit board or chassis. The 
terminal pins are plated to ensure ease 
of soldering. 

Series RLI324-5: (48 values) 
Inductance: 1.8 to 15000.0 p.H 
Max OCR: 0.002 to 2.17 Ohms 

Series RL 1325: (54 values) 
Inductance: 3.9 to 100000.0 p.H 
Max OCR: 0.008 to 98.7 Ohms 

Saturation current: 155.0 to 1.5 DC Amps 
Suggested rated current: 31.5 to I.B AC Amps 

Saturation current: 14.7 to 0.077 DC Amps 
Suggested rated current: 3.6 to 0.077 AC Amps 
Series RL1326: (45 values) 

I--c-1 I'" , 
8T8T ~ 

Inductance: 3.9 to 18000.0 p.H 
Max OCR: 0.009 to 53.1 Ohms 

DIM. (IN) 

RL 1324-1 

RLI324-2 

RL1324-3 

RL1324-4 

RL1324-5 

Saturation current: 6.9 to 0.087 DC Amps 
Suggested rated current: 1.15toO.035ACAmps 

A B C D E F 

0.641 0.450 1.031 4-40 0.096 0.225 

0.812 0.500 1.031 4-40 0.156 0.250 

1.075 0.537 1.031 ~-40 0.269 0.268 
DIM. (IN) RL 1325 

1.500 0.750 1.312 6-32 0.375 0.375 
A 0.500 ±,o.o15 

1.500 0.750 1.782 6-32 0.375 0.375 
B 1.000 ± 0.030 

Designed for applications requiring a known inductance change 
with changing current loads (as in power supplies). Although 
similar in appearance to conventional toroids, the special core 
material allows a "controlled saturation," so that a specific 
inductance value is repeatable at a specific current. The core 
material is effective up to 1 MHz. As a result of toroidal design, 
the Swingductor™ produces a closed magnetic field, resulting 
in low EMI. All are supplied with prelinned leads for easy PC 
board installation. 

Series RL 1386-3: (36 values) 
Inductance at 0 Amps: 1.50 to 3900.0 p.H 
Current causing inductance drop of-

10%: 23.7 to 0.38 Amps; 
20%: 39.2 to 0.63 Amps; 
30%: 54.9 to 0.78 Amps; 
40%: 73.2 to 1.2 Amps; 
50%: 96.310 1.5 Amps 

Max OCR: 0.003 to 0.541 

DIM. (IN) 

RL1386-1 

RL1386-2 

RL1386-3 

RL1386-4 

"A" 
(MAX.DIA.) 

1.10 

1.45 

1.80 

2.00 

= 

RL 1326 

0.250 ± 0.015 

0.625 ± 0.030 

W'MIN. 
~ 

"B" 
(MAX. WIDTH) 

0.500 

0.874 

0.900 

1.100 

Suggested rated current: 5.0 to 1.2 AC Amps Suggested rated current: 9.0 to 2.0 Amps RL1386-5 2.60 1.500 

Series RL 1386-2: (36 values) 
Inductance at 0 Amps: 1.2 to 2700.0 p.H 
Current causing inductance drop of-

10%: 21.7 to 0.93 Amps; 
20%: 32.7 to 0.58 Amps; 
30%: 45.0 to 0.78 Amps; 
40%: 59.1 to 1.11 Amps; 
50%: 77.7 to 1 .4 Amps 

Max OCR: 0.003 to 0.520 Ohms 
Suggested rated current: 5.0 to 2.0 Amps 

EEM 1985 

Series RL 1386-4: (40 values) 
Inductance at 0 Amps: 1.2 to 5600.0 p.H 
Current causing inductance drop of-

10%: 33.3 to 0.42 Amps; 
20%: 50.4 to 0.63 Amps; 
30%: 69.3 to 0.87 Amps; 
40%: 90.9 to 1.1 Amps; 
50%: 119.7 to 1.4 Amps 

Max OCR: 0.002 to 0.348 Ohms 
Suggested rated current: 14.0 to 4.5 Amps 

Series RL 1386-5: (38 values) 
Inductance at 0 Amps: 1.0 to 5600.0 p.H 
Current causing inductance drop of-

10%: 55.8 to 0.59 Amps; 
20%: 83.7 to 0.9 Amps; 
30%: 115.2to 1.2 Amps; 
40%: 151.2 to 2.1 Amps 

Max OCR: 0.001 to .264 Ohms 
Suggested rated current: 22.0 to 5.0 Amps 

For manufacturers' sales offices, see yellow pages A'1275 



Common Mode Chokes 
RL1328/1321/1361 

Series RL1328: 
(120 values) 

Inductance: 
47.0 to 39000.0 ItH 

Max OCR: 0.002 to 
0.555 Ohms 

Max leakage inductance: 
4.0 to 3080.0 ItH 

Max interwi nding 
capacitance: 2.0 to 9.4 pF 

Hipot winding to winding 
and winding to core: 
5000 VAC 

Suggested rated cu rrent: 
3 to 35 AC Amps 

Series RL 1329: 
(86 values} 

Inductance: 
6.8 to 22000.0 ItH 

Max OCR: 0.0028 to 
0.555 Ohms 

Max leakage inductance: 
1.5 to 1430.0 ItH 

Max interwinding 
capacitance: 1.0 to 10.7 pF 

Hipot winding to winding 
and winding to core: 
5000 VAC 

Suggested rated current: 
2 to 22 AC Amps 

Placed atthe inputs of 
electrical equipment, these 
chokes help meet U.S. and 
intemational requirements 
for safety and EMI. These 
low priced Common Mode 
Chokes are available in a 
wide range of standard in. 
ductances, with current 
ratings to 35 Amps. 

Series RL 1361-1: 
(81 values) 

Inductance: 
47.0 to 150000:0 ItH 

Max OCR: 0.013 to 
16.0 Ohms 

Max leakage inductance: 
3.5 to 3800.0 ItH 

Max interwinding 
capacitance: 6 to 36.0 pF 

Hipot winding to winding 
and winding to core: 
2500 VAC 

Suggested rated current: 
3.5 to 0.10 AC Amps 

· .. Want a FREE sample of any of 
the products shown on these pages? 

Call 800-645-5828 or 
TURN TO PAGE A·2269 

· .. Would you like a FREE sample 
of a choke NOT shown on these pages 

- that is, a sample specially 
made to yOUF specs? 

Call 800-645-5828 or 
TURN TO PAGE A·2269 

... Have you got a problem in magnetiCS 
you'd like to discuss with an expert? 

Call 800-645-5828 or 
TURN TO PAGE A·2269 

... Are you hesitating about placing 
an order with us because you need 
just a few chokes, and are afraid 
you'll have to pay a premium? 

Call 800-645-5828 or 
TURN TO PAGE A·2269 

· .. Would you like to get custom
deSigned transformers for your switching 

power supplies - at standard prices? 
Call 800-645-5828 or 

TURN TO PAGE A·2268 

Custom Coils, Taraids and Pot Core Assemblies 

A·1276 

Making custom coils is not just an accommodation ·for an occasional 
customer. Custom coils have always been a major part of Renco's busi
ness. We have over 29 years experience in making custom designed in
ductors and transformers. 

As for pot core assemblies, we've manufactured millions since 1955, 
and are thoroughly experienced with all standard cores and hardware, in
cluding Ferroxcube, Siemens, TDK, Magnetics Inc., Indiana General, etc. 
We stock all the popular bobbins, including printed circuit types. 

Let us assist you in your upcoming designs. Our fully independent sam
pie and prototype department can usually ship a prototype within 10 days. ' 

Send us your specifications and designs. for your pot cores, coils, in
dUctors, or transformers, and we'll respond promptly with very competi" 
tive prices. We have a reputation for keeping our delivery promises. 

Try us! 

For manufacturers' sales offices, see yellow pages 
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COILS, CHOKES, & INDUCTORS 1800 

West-Cap Arizona 
2201 East Elvira Road, Tucson, Arizona 85706-7026 • 602/294-2646 • TWX 910-952-1153 

MOLDED MS INDUCTORS SHIELDED/UNSHIELDED 

Tinned Copper Leads 

=9 FC=O 
~ ,,,,,,,.-+ ~"." ~ ~ o. ~ 

Dimensions Lead 
MS Inductance Dia. Gauge 

Number Series I'H Length ±.O10 AWG 
MS-90537 ·SSD .10-100K .395± .020 .157 22 
MS-75087 ·SSM .10-.82 .410± .020 .162 22 
MS-75088 ·SSM 1.0-12.0 .410± .020 .162 22 
MS-75089 ·SSM 15.0-100K .410± .020 .162 22 
MS-75083 lAl000M .10-1.0 .250± .010 .095 24 
MS·75084 lAl001M 1.20-27.0 .250±.010 .095 24 
MS-75085 lAl002M 33.0-1000.0 .250± .010 .095 24 
MS-18130 20000M .15-4.7 .375± .010 .156 22 
MS-14046 20000M 5.6-33.0 .375± .010 .156 22 
MS-90538 20000M 36.0-240.0 .375± .010 .156 22 
MS-90539 40000M 270-1000 .440± .010 .190 22 
MS-90541 50000M 3900-10K .740±.010 .240 20 
MS-75008 70000M .15-2.7 .437± .030 .187±.030 22 
MS-75101 70000M 3.3-27.0 .437± .030 .187±.030 22 
MS-91189 80000M 1.2-120.0 .937±.062 .280±.030 21 
MS-95052 90000M .47-4.7 .560± .010 .215 22 
MS-14052 90000M 5.6-39.0 .560± .010 .215 22 
MS-30540 90000M 1100-3600 .560± .010 .215 21 
MS-75052 A 47 -150 .560± .010 .250 22 
MS-75053 B 180-390 .560± .010 .310 21 
MS-75054 C 470-1000 .625±.010 .375 21 
MS-14050 D 1500-10K .687± .010 .468 21 
MS-21389 SWS 0.10-2.2 . 430± .010 .178 22 
MS-21390 SWS 2.7-100.0 .430± .010 .178 22 
MS-21388 SWM 1.0-1000.0 .590± .010 .240 21 
MS-21380 SWL 1.0-10K .890+ .010 .300 21 . Indicates shielded part. 

ELECTRICAL CHARACTERISTICS 
Core Material 

Series VS Inductance (I'H) 

Phenolic Iron 

SSD t .to-.82 1.0-12 
SSM t .10-.82 1.0-12 
IA 1000M:I: .10-1.0 1.2-27 

:I: 
20,000M .10-4.7 5.6-240 

40,000M t - 270-1000 
50,000M t - 4300-10,000 

70,000M :I: 0.15-2.7 3.3-27 

80,000M t 1.2-18 22-120 

90,000M t .47-4.7 5.6-3600 

A,B,C,Dt 47 -56 68-10,000 

t 
SWS 0.10-2.2 2.7-100 

SWM t - 1.0-1000 

SWL t - 1.0-10,000 

tDielectric strength 700 RMS @ sea level. 
:I: Dielectric strength 1000 RMS @ sea level. 

Ferrite 

15-100,000 
15-100,000 
33-1000 

-

-
-

-

-

-

-

-

-

-

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Inductance 
Tol.(%) 

±IO 
±IO 
±IO 
±20:.IO~H-.47~H 
± I 0: .56~H - 33~H 
± 5: 36~H -I OOO~H 
±5 
±5 

±20: .15J1H-.47J1H 
±IO: .56~H-27~H 
±IO 
± 10: .47J1H - .39J1H 
± 5: 11 OO~H - 3600~H 
±10 
±20: .IO~H -1.2~H 
± 10: 1.5~H - 22~H 
±1i: 27~H -IOO~H 

± 10: 1.2~H -IO~H 
± 5: 12~H -1000~H 

±10: 1.0~H-'22~H 
± 5: 27 ~H -1 O,OOO~H 

Operating Temperature: -55°C to + 125°C. • Terminal Strength: 
Meets 51b pull test per MIL-C-15305, latest revision .• Moisture, Vibra
tion, and Shock Resistance: Meets requirements of MIL-C-15305, 
latest revision. • Marking: Color banded per MIL-C-15305 . 

ESTABLISHED RELIABILITY MIL-C-39010 

West-Cap Arizona announces the availability of a molded inductor 
product line conforming to the latest revision of MIL-C-39010. These 
devices are available in shielded and unshielded configurations in 
many off-the-shelf values. Packaging is available in tape-and-reel, ban
dolier or bulk form. These inductors are available now in styles 1 
through 10 from West-Cap Arizona ... your #1 source for hi-rei in
ductors. 

ORDERING TERMINOLOGY 

M 39010/01 A 

_ ----I, J' Mil designator document sht # . 

Slash sheet ------_---------' 

Class --------------------' 

Standard Established 
Military West-Cap Reliability 
Series Series Series 

MS 75087 SSM MIL-C-39010-1 
MS 75088 SSM MIL-C-39010-2 
MS 75089 SSM MI L-C-3901 0-3 
MS 75008 70,000 MIL-C-39010-4 
MS 75101 70,000 MI L-C-3901 0-5 
MS 18130 20,000 MIL-C-39010-6 
MS 14046 20,000 MIL-C-39010-7 
MS 75083 lA1000 MIL-C-39010-8 
MS 75084 1A1000 M I L-C-3901 0-9 
MS 75085 1Al000 MIL-C-39010-10 

R10 J [M,P,RorS] 

T 1 .... ____ ' ______ Failure rate level 

- Inductance tolerance 

Inductance 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1277 
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1800 COILS, CHOKES, & INDUCTORS 1800 

FIXED INDUCTORS 
TDK CORPORAnON OF AMERICA 4711 Wf1st Golf Road, Suite 300, Skokie, Illinois 60076, U.S.A Phone: (312) 679-8200 CHICAGO SALES OFFICE (312) 679-8200 LOS ANGELES SALES OFFICE (213) 539·663t SAN FRANCISCO SALES 
OFFICE (408) 943-9325 NEWVORK ~LES ,?FFICE (516) 625-0100 INDIANAPOLIS ~ALES OFFICE (317) 872-0370 DETROIT BRANCH (313) 353-9393 AlABAMA BRANCH (205) 539-4551 TOK CORPOaAnON Tokyo, Japan 

Fixed inductors are used in a wide range of applications includ
ing VCRs, color TVs, stereo car radios and radio transceivers, 
and industrial electronics. They are 'also used in power-driven 
tools as EMI filters. 

Features 
1) EL type 
The radial lead type inductor is commonly found in consumer 
products, where most EL inductors are used. TDK's original 
design and automated production lines mean the reliability of 
,these inductors is very high. The EL0405 uses a very compact 
design and is supplied on reels. 
2) SP type 
The axial lead type inductor is also used frequently in consumer 
products. The structure of the AP0408, 0410 and 0412 provide 
the Smallest distribution capacity. Different types are available 
to meet the needs of automatic insertion equipment. 
3) TP type 
This type features high reliability and unusually stable character~ 
istics because it is made using the transfer molding technique. 
The extremely small size of the TP0206 type makes it suitable 
for high density assembly PCBs in measuring instruments and 
control devices. 
4) FS type 
This smallferrite shield inductor has a high performance ferrite 
cap shape with a molded inductor. The FS081 0 and FS1012 
are ideal for magnetic shielding applications. 
5) TPF0410type 
This highly reliable inductor complies with Defense Agency 
standards (MIL standards) for industrial applications requiring 
a magnetic shield. 
6) NL, NLF type 
Has metal tab type electrodes connected to coils encapsulated 
in heat-proof resins to ensure excellent reliability. 

Type Taping Lead space (mm) 

Non-shielded Radial lead EL0405 EL0405RA· 2.5 
type EL0606 EL0606RA· 5.0 

EL0607 EL0607RA- 5.0 
EL0909 FL0909R- 5.0 

Radial lead TSL0707 7.0 
(0.08 t06A) TSL0707 5.0 

TSL0807 8.0 
TSL0807 5.0 
TSLll10 11.0 
TSLlll0 5.0 

Axial lead . SP0305 SPT0305-
SP0406 SPT0406-
SP0408 SPT0408-
SP041 0 
SP0412 
SP0412 
SP0615 
SP0720 
SP0830 

Axial lead TP0206 TPT0206-
TP041 0 TPT0410-
TP0511 
fP0514 
TP0619 

Leadless NL322522 NL322522T 
NL453232 NL453232T 

Magnetic Radial lead ELF0505SKI ELF0505RA- 2.5 
shielded ELF0607SKI ELF0607RA- 5.0 
type ELF0708SKI ELF0708R- 5.0 

ELF10l0SKI ELF10l0R- 5.0 
FS0712 5.0 
FS081 0 2.5 
FS1012 2.5 

Axial lead TPF0410 TPFT0410 
Leadless NLF453232 

*' Please reffJT TDK catalogue. 
*2 Indicated core length. 

No. of 
L-values Inductance range (~H) 
available 

45 0.22 to 1.000 
4S 0.22 to 2.200 
37 10 to 10.000 
34 100 to 56.000 
6 1 to 6.8 
13 10 to 10.000 
5 3.3 to 15 
12 22 to 1.500 
12 1 to 68 
14 1 OO.to 15,000 
45 0.22 to 1,000 
45 0.22 to 1 ,000 
25 0.15 to 27 
4 33 to 56 
2 68 to 82 
8 1 to 15 (1.0 to 4.5A) 
10 1 to 33 (up to 6A) 
12 1 to 68 (up to 7Al 
15 1 to 220 (up to 10Al 
37 0.1 to 100 
62 0.15 to 1 ,000 
15 270 to 1,000 
13 1,100 to 3,600 
11 3,900 to 10,000 
36 0.12 to 100 
37 1.0101,000 
46 0.22 to 1,200 
50 0.22 to 2,700 
39 10to Hi,OOO 
37 100 10 100,000 
61 1.010100mH 
24 12 to 1,000 
24 1.2 to 100mH 
57 0.1 to 4,700 
37 1.0to 1,000 

A·1278 For manufacturers' sales offices, see yellow pages 

Q range Dimensions*' (mm) 
min. 

·25 to 50 4X5 
30 to 50 6x6 
15t045 6X7 
35 to 65 9X9 
30 7.5X7.5 
35 to 140 7.5X7.5 
25 to 60 8.5X7.5 
20 to 90 8.5x7.5 
20 to 30 11.5Xl0.5 
30 to 200 11.5Xl0.5 
40 to 60 2.8x7 
25 to 85 4X9.5 
50 to 70 4.5X8*2 
60 to 65 4.5Xl0*2 
60 to 70 4.5X 12*2 
20 4X12*2 
20 6X15*2 
20 7X20*2 
20 8x30*2 
25 to 55 2X6 
33 to 90 4Xl0 
100 5xll 
90 5X14 
110 6X19 
20 to 30 3.2x2.5X2.2 
30 to 50 4.5 x 3.2 x 3.2 
30 to 50 5.5x5.5 
30 to 60 6.6x7 
25 to 40 7.7x8 
30 to 60 10.5Xl0.5 
10to 40 7X12 
55 to 95 8Xl0 
60 to 110 10X12 
40 to 67 4Xl0 
30 to 50 4.5X3.2X3.2 

EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 

r~TOKO AMERICA, 
SUBMINIATURE COILS 

Type 
Freq. Range 
l Values 
Q Value 
Int. Cap. Values 

58 
100 KHz -10 MHz 

70 
18 pF - 47 pF, 180 pF, 

1500 pF 

ADJUSTABLE COILS 

Type 
Freq. Range 
l ValUes 
Q Values 

In1. Cap. Values 

CHIP COILS 

Type 

100 KHz -10 MHz 
1 pH -1.1 mH 

70_110 

5 pF _100 pF, 
180 pF, 430 pF 

• 43C8 

SA 
50 MHz - 200 MHz 
.03 ItH -.3 ItH 

50 -70 
None 

2 MHz -150 MHz 

70 @ 10.7 MHZ, 
100 @ 60 MHZ, 
100 @ 100 MHZ 
5 pF -100 pF 

Freq. Range 200 KHz -150 MHz 
l Values 1 pH - 470 ItH 
Q Value 50 
Int. Cap. Values None 
Mounling dip soldering 

~ ~ 
5K 7ES 

30 MHz - 200 MHz 100 KHz - 10 MHz 
.08 ItH -1 ItH 1 ItH-500ltH 

70 60_100 
None 18 pF - 47 pF, 180 pF, 

1500 pF 

, I r J 
I 

7KL 7KM 10 EZ 
50 MHz - 200 MHz 25 MHz - 200 MHz 100 KHz -10 MHz 
.lpH-50ltH .1 pH - 80 pH 2ltH-2mH 

80 80 70-140 

5 pF _100 pF 5 pF -100 pF 5&r - faD pF, 
1 pF, 430 pF 

• 43 FS CIR-D1 
200 KHz - 150 MHz 200 KHz - 150 MHz 

1 pH - 470 pH 
50 

None None 
reflow soldering, reflow soldering 

FIXED COILS 

I 
MOLDED COILS 

Type 8 RBS (RADIAL) FL4 (AXIAL) 10 RB Type 
Freq. Range 10 KHz - 200 KHz 200 KHz· 150 MHz 10 KHz - 200 KHz Freq. Range 
l Values 56 ItH - 15 mH 1 -1000 ItH 1 mH -120 mH l Values 
Q Values 60 50 70 - 100 Q Values 
I nt. Cap. Values None None None Winding 

- Denotes: Numerous variations available between values listed 

1800 

COILS 

7PLA 7T8 
10 KHz - 200 KHz 10 KHz - 200 KHz 
1 mH _15 mH 200 pH -7 mH 

50 50 
10 pF - 6800 pF None 

10PA 
10 KHz - 200 KHz 1 MHz -150 MHz 
1 mH -55 mH .08 pH - 50 ItH 

50 80-100 

None 5 pF-loopF 

5CD 
200 KHz - 15 MHz 

70 
5 pF-330pF 
reflow soldering 

MC120 MC 122 
30 MHz - 150 MHz 30 MHz - 150 MHz 
.03 ItH _ .35 ,.H .03 ItH - .44 ItH 

120 110 
Single 

Toko manufactures a large variety of high grade miniature and sub
miniature coils. These coils are designed for use in electronics equip
ment such as video tape recorders and cameras, TV receivers and in 
AM and FM radios. We have coils available over a wide range of 

inductances and structures in addition to those shown above. 
Toko can help you meet ali your coil needs. If you don't find the 
right coil shown here please contact us, we are interested in .custom 
designs. 

Toko America, Inc, Corporate Offices / 1250 Feehanville Drive / Mount Prospect, IL 60056/ Tel. 312-297-0070 / Telex 72-4372 / FAX 312-297-8063 
California Office / 10050 N. Wolfe Rd. / SW3-361 / Cupertino, CA 95014 / Tel. 408-996-7575 / FAX 408-996-7280 
New York Office / 6 Corporate Park Drive / Suite 307 / White Plains, NY 10604 / Tel. 914-694-5618 / FAX 914-694-6280 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1279 
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1800 COILS, CHOKES, & INDUCTORS 1800 

• t THE MOST RESPECTED NAME 
7/.V!JPo-';fr~ IN MAGNETIC COMPONENTS 
__ ~I INC. 

• HIGH RELIABILITY • LOW ,COST 
TRANSFORMERS AND INDUCTORS 

FOR "SWITCHERS" 

., 
7/.VRf)TEL 

PRODUCTS 
I INC. 

WRITE OR PHONE FOR COMPETITIVELY'PRICED PROMPT 
QUOTATIONS ON ALL YOUR CUSTOM MAGNETICS REQUIREMENTS 
13402 South 71 Highway / Grandview, MO 64030 
Phone: (816) 761-6314 TWX 910-777-7037 

A·1280 For manufacturers' sales offices, see. yellow pages EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 1800 ., 
7fOR()TEL INDUCTORS 

PRODUCTS 
__ ---' __ --', INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINI-L 
ENCAPSULATED RF INDUCTORS 

EE1
•
DOO

] 
MAX. MIN. 

E 0 -=+ ·f-.01O 

C 
I MAX. 

Type A B C 0 E wt. 
TA-TF .225 .210 . 110 .100 .020 .01 oz . 

~~ .300 .280 . 160 .200 .025 .02 oz . 
TO .390 .390 . 197 .200 .025 .04 oz . 

Designed to meet the requirements of Mll-C-15305 
Grade 1, Class B (- 55°C to + 125°C). The rated 
temperature rise is 35°C above an ambient of 
90°C. Overload current should not exceed 1.4 
times the rated current. Dielectric withstanding 
voltage is 700 volts rms. The powdered iron cores 
used in these items possess excellent temperature 
stability and result in an inductor with low external 
magnetic field. This allows mounting in close prox
imity to each other and to other circuit compon
ents without ill effects. 

TA 

TF 

TB 

TD 

110 
1DO 

90 
80 
70 

TYPICAL "0" VS FREQUENCY 

i2°~~I~~li~~~~~~ "'Q" 60 

"Q" 

"'Q"', 

"0" 

~lOUI:!/ 

~:~~'~"~"~~~'~1'~"~~~~~~, 20 .Do" .3 " 

10 
o 

1 10 20 50 100 

140 
13 
120 
110 
100 

80 
70 
60 
50 
40 
30 
20 
10 
0 

0 

140 
130 
120 
110 
100 
90 
80 
70 
60 
50 
40 

30 
20 

,10 
0 
.1 

0 13 

" 11 
0 
0 

10 0 
0 
0 
0 7 , 0 
0 

0 

5 
40 
30 
2 

20 

FREQUENCY IN MEGAHERTZ 

TYPICAL "Q" VS FREQUENCY 

.1 uH 

50 100 200 
FREQUENCY IN MEGAHERTZ 

TYPICAL "0" VS FREQUENCY 

33uH 
10 uH 

1000 ~~o uH 100 uH 

.5 1 5110 
!'"REQUENCY IN MEGAHERTZ 

TYPICAL "0" VS FREQUENCY 

500 1000 

50 100 

100uH 
390uH 

g-r-
2200 uH 1000 _u~ ri-

'10000 uH 

.1 .2 ,5 10 

FREQUENCY IN MEGAHERTZ 

EEM 1985 

TA SERIES 
Frequency Range: 1 to 50 MHz. 
Inductance Tolerances: Less than 1.0 uH, ±1O%. 

Greater than or equal to 1.0 uH. ±5%. Closer tol· 
erances available by special request. 

Inductance TC: +50 PPM/oC maximum. 
Maximum Power Dissipation: 0.2 watt. 
Leads: 1 inch minimum AWG 24 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on HP4342A "Q" meter with leads con
nected '14 inch from inductor body directly to "Q" 
meter terminals. Residual "Q" meter inductance 
of 0.01 uH should be subtracted from reading. 

MIL-C-15305, Grade 1, Class B. 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quencr SRF OCR rent 
No. (uH) IIQ" (MHz (MHz) (ohms) (rnA) 

TA-I 0.10 60 25 450 0.04 2230 
TA-2 0.12 60 25 410 0.05 2000 
TA-3 0.15 65 25 350 0.06 IS25 
TA-4 O.IS 65 25 325 0.07 1675 
TA-5 0.22 65 25 300 O.OS 1550 
TA-6 0.27 65 25 2S0 0.09 1475 
TA-7 0.33 65 25 . 260 0.10 1400 
TA-S 0,39 70 25 240 0.11 1325 
TA-9 0.47 70 25 220 0.15 1125 
RIO 0.56 70 25 200 0.20 1000 
TA-11 0.6S 70 25 ISO 0.25 900 
TA-12 0.S2 70 25 165 0.30 S10 
TA-13 1.0 70 25 150 0.35 750 
TA-14 1.2 65 7.9 130 0.25 875 
TA·15 1.5 65 7.9 120 0.30 SOO 
TA-16 I.S 65 7.9 110 0.50 600 
TA-17 2.2 65 7.9 100 0.75 500 
TA-lS 2.7 65 7.9 90 0.90 450 
TA-19 3.3 65 7.9 70 1.0 425 
TA-20 3.9 65 7.9 60 1.2 400 
TA-21 4.7 60 7.9 50 1.5 350 
TA-22 5.6 60 7.9 45 1.7 325 
TA-23 6.S 60 7.9 40 2.0 300 
TA-24 S.2 60 7.9 37 2.4 290 
TA-25 10.0 60 7.9 35 2.6 2S0 

18 SERIES 
Recommended Frequency Range: 50 KHz to 35 MHz. 
Inductance Tolerance: ±5%. Closer tolerances avail-

able by special request. 
Inductance TC: From +60 PPMjOC maximum to +300 

PPMjOC maximum, depending upon inductance value. 
Maximum Power Dissipation: .33 watt. 
Leads: 1 inch minimum AWG 22 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of MeasurementLApparent inductance meas· 

ured on HP4342A "Q" meter with leads con
nected 1/4 inch from inductor body directly to "Q" 
meter terminals. Residual "Q" meter inductance 
of 0.01 uH should be subtracted from reading. 

Apparent Test Mini- Maxi- DC 
Indue- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) uQ" (MHz) (MHz) (ohms) (rnA) 

TB-I 10 75 2.5 35 1.1 550 
TB-2 12 75 2.5 31 1.3 500 
T8-3 IS 75 2.5 27 1.5 400 
TB-4 IS 80 2.5 25 1.9 410 
T8-5 22 80 2.5 22 2.2 380 
T8-6 27 80 2.5 20 2.6 350 
T8-7 33 80 2.5 18 3.3 . 320 
T8-8 39 80 2.5 16 3.8 290 
T8-9 47 80 2.5 14 4.6 260 
T8-10 56 80 2.5 12 5.6 240 
T8-11 68 80 2.5 11 6.7 220 
T8-12 82 80 2.5 10 8.1 200 
T8-13 100 80 2.5 9.1 9.6 180 
T8-14 120 50 0.79 8.2 10.0 175 
T8-15 150 50 0.79 7.5 11.0 160 
f8-16 180 50 0.79 6.5 12.0 155 
TB-17 220 50 0.79 5.6 13.0 150 
f8-18 270 55 0.79 5.0 17.0 125 
TB-19 330 55 0.79 4.5 19.0 130 
TB-20 390 55 0.79 4.0 21.0 120 
T8·21 470 55 0.79 3.5 22.0 115 
T8-22 560 55 0.79 3.0 24.0 110 
TB-23 680 55 0.79 2.8 19.0 130 
T8·24 820 50 0.79 2.5 23.0 120 
T8·25 1000 50 0.79 2.2 26.0 110 

TF SERIES 
Frequency Range: 15 to 300 MHz. 
Inductance Tolerances: Less than 0.1 uH, ±20%. 

Greater than or equal to 0.1 uH, ±10%. Closer 
tolerances available by special request. 

Inductance TC: +200 PPM/oC maximum. 
Maximum Power Dissipation: 0.2 watt. 
Leads: 1 inch minimum AWG 24 tinned copp2r wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on Boonton 190-A "Q" meter with leads con
nected 1/4 inch from inductor body directly to "Q" 
meter terminals. Residual "Q" meter inductance of 
0.0026 uH should be subtracted from value calcu· 
lated from C and F readings. 

MIL-C-15305, Grade 1, Class B. 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) uQ" (MHz) (MHz) (ohms) (rnA) 

TF-I 0.01 60 150 1000 0.02 3100 
TF-2 0.012 60 150 1000 0.02 3100 
TF-3 0.015 60 150 1000 0.02 3100 
TF-4 0.Dl8 60 150 1000 0.02 3100 
TF-5 0.022 60 100 900 0.02 3100 
TF-6 0.027 60 100 800 0.02 3100 
TF-7 0.033 60 100 750 0.02 3100 
TF-S 0.039 60 100 700 0.02 3100 
TF-9 0.047 60 100 650 0.02 3100 
THO 0.056 60 100 600 0.02 3100 
TF-11 0.068 60 100 550 0.03 2500 
TF-12 0.082 60 100 500 0.03 2500 
TF-13 0.10 70 50 450 0.04 2200 
TF-14 0.12 70 50 400 0.05 2000 
TF-15 0.15 70 50 350 0.06 1800 
TF-16 0.18 70 50 320 0.07 1650 
TF-17 0.22 70 50 300 0.08 1500 
TF-18 0.27 70 50 280 0.10 1400 
TF-19 0.33 70 50 260 0.12 1300 
TF-20 0.39 60 50 240 0.15 1150 
TF-21 0.47 60 50 220 0.20 1000 
TF-22 0.56 60 50 200 0.25 900 
TF-23 0.68 60 50 180 0.30 800 
TF-24 0.82 60 50 160 0.35 750 
TF-25 1.0 60 50 150 0.40 700 

TD SERIES 
Recommended Frequency Range: 50 KHz to 10 MHz. 
Inductance Tolerance:, ±5%. Closer tolerances avail-

able by special request. 
Inductance Te: From +60 PPMjOC maximum to +300 

PPMjOC maximum, depending upon inductance value. 
Maximum Power Dissipation: .50 watt. 
Leads: 1 inch minimum AWG 22 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on HP4342A "Q" meter with leads con· 
nected '14 inch from inductor body directly to "Q" 
meter terminals. 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum queney SRF OCR rent 
No. (uH) ,jQ" (KHz) (MHz) (ohms) (rnA) 

TD-I 100 75 790 8.4 6 280 
TO·2 120 75 790 7.5 7 260 
TO·3 150 75 790 6.8 8 240 
TO-4 180 75 790 6.1 10 220 
TO·5 220 80 790 5.4 12 . 200 
TO-6 270 80 790 4.7 14 180 
TO-7 330 80 790 4.2 17 165 
TO-8 390 80 790 3.8 20 150 
TO-9 470 75 790 3.4 24 140 
fO-1O 560 75 790 3.1 28 130 
TO-11 680 75 790 2.8 33 120 
TO-12 820 75 790 2.5 40 110 
TO-13 1000 75 790 2.2 46 100 
TO-14 1200 45 250 1.9 30 120 
TO-15 1500 45 250 1.6 35 110 
TO-16 1800 50 250 1.4 40 105 
TO-l? 2200 50 250 1.3 50 95 
TO-18 2700 50 250 1.2 60 85 
TO-19 3300 50 250 1.1 70 80 
TO-20 3900 50 250 1.0 80 75 
TO-21 4700 50 250 0.9 90 70 
TO-22 5600 45 250 0.8 100 65 
TO-23 6800 40 25() 0.7 140 60 
TO-24 8200 40 250 0.6 160 55 
TO-25 10,000 40 250 0.6 175 50 

For manufacturers' sales offices, see yellOW pages A-1281 
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.l1f)Rf) TE'- INDUCTORS 

'PRODUCTS 
__ --" ___ --J1 INC. 13402 South 71 Highway/Grandview, MO 64030/(816} 761-6314 TWX 910-777-7037 

MINI~LENCAPSULATED INDUCTORS 
TE/TJ SERIES 

I- '.'25 ±O.'25 r -il:i.-II 
0.020 

_I~....,LJ 

Recommended Frequency Range. 25 KHz to 2.5 MHz. 
Inductance Tolerances: ± 10% @'1 KHz. 
Maximum Power Dissipation •. 33 watt. 
Leads. 1.625 ±.125. AWG #24 tinned copper leads. Add sU'ffix "0" to Part 

Number for Weldable Gold Plated Dumet.leads. 
Method of Measurement: Inductance at 1 KHz measured on General Radio 

inductance bridge Type 1632A with leads connected directly to bridge. 
"Q" at test frequency, measured on HP4342A "Q" meter with leads con. 
nected directly to meter terminals. 

MIL-C·15305, Grade 1, Class B. 
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TYPICAL "Q" vs FREQUENCY 
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'. TYPE·P 
MIL-T-27 Grade 5, Class S. 
Frequency Range. 1 to 50 KHz 

FREQUENCY IN KILOHERTZ 
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WHEN ORDERING, ADD CASE PREFIX (TYPE) TO PART NUMBER. 

5000 

EXAMPLE. T -T 
CASE 1YPE ------' .... ----PART NUMBER 

I I 

50 

40 

"Q" 

3D 

20 

'0 

,10 20 50 100 20(1 

FREQUENCY IN KILOHERTZ 
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Inductance 
Part Ref.@1 KHz Minimum 

Number (mH) uQu 

TJ-1 TE-1 0.10 80 
TJ-2 TE-2 0.12 80 
TJ-3 TE-3 0.15 75 
TJ-4 TE-4 0.18 75 
TJ-5 TE-5 0.22 75 

TJ-6 TE-6 0.27 75 
TJ-7 TE-7 0.33 ' 70 
TJ-8 TE-8 0.39 70 
TJ-9 TE-9 0.47 65' 
THO TE-lO 0.56 60 

TJ-11 TE-ll 0.68 55 
TJ-12, TE-12 0.82 50 
TJ-13 TE-13 1.00 80 
TJ-14 TE-14 1.20 75 
TJ-15 TE-15 1.50 75 

TJ-16 TE·16 1.80 75 
TJ-17 TE-17 2.20 75 
TJ-18 TE-18 2.70 70 
TJ-19 TE-19 3.30 70 
TJ-20 TE·20 3.90 70 

TJ-21 TE·21 4.70 65 
TJ-22 TE·22 5.60 65 
TJ-23 TE·23 6.80 60 
TJ-24 TE-24 8.20 55 
TJ-25 TE·25 10.0 45 

TJ-26 TE·26 12.0 40 
TJ-27 TE-27 15.1l 40 
TJ-28 TE-28 18.0 40 
TJ-29 TE-29 22.1l 41l 
TJ-30 TE·30 27.0 40 

TJ-31 TE·31 33.1l 35 
TJ-32 TE·32 39.0 35 
TJ-33 TE-33 47.0 35 
TJ·34 TE-34 56.0 30 
TJ-35 TE-35 68.0 25 

TJ-36 TE·36 82.0 20 
, TJ·37 TE·37 100.1l 20 

H:~~ TE-38 120.0 10 
TE-39 150..0 10 

THO T£-40 180.0 10 
TJ-41 TE·41 221l.0 10 

CORE NO. 65 

Inductance ±2% (mH) Part Number 

i.01l 65-1 
1.25 ·65-2 
1.50 65·3 
1.75 65-4 
2.IlO 65-5 

2.40 65·6 
2.50 65-7 
3.00 65-8 
3.60 65-9 
4.30 65-10 

5.00 65-11 
6.00 65-12 
7_20 65-13 
7.50 65-14 
8.00 65-15 

8.60 65-16 
11l.00 65-17 
12.00 65-18 
12.50 65-19 
15.00 65-21l 

17.50 65-21 
20.00 65-22 
24.00 65-23 
25.00 65-24 
30.00 65-25 

36.00 65-26 
43.00 65-27 
50.00 65·28 
60.00 65·29 
72.00 65-30 

75.00 65-31 
86.00 65·32 

100.00 65-33 
120.00 65·34 

A·1282 For manufacturers' sales offices, see yellow pages 

"Qu Test Minimum Maximum DC 
Frequency SRF DCR· Current 

(KHz) (MHz) "(ohms) (mA) 

790 4.5 1.8 450 
790 3.9 2.1 425 
790 3.6 2.3 400 
790 3.3 '2.7 380 
790 3.0 2.!r 31>0 

790 2.7 3.2 320 
790 2.5 3.6 300 
790 2.3 4.0 275 

.790 2.1 4.4 265 
790 2.0 4.7 250 

79Q 1.8 5.4 240 
790 1.6 5.8 225 
250 1.5 8.7 190 
250 1.4, 9.5 180 
250 1.2 11.6 160 

250 1.1 15.8 140 
250 0.95 17.3 130 
250 0.87 18.9 125 
250 0.80 25.2 110 
250 0.75 27.2 105 

250 0.70 31.5 100 
251l 0.60 42.0 85 
250 0.55 52.5 75 
250 0.51l 63.0 65 
251l 0.45 89.2 55 

79 0.40 105.0 50 
79 0.35 121.0 45 
79 0.33 136.0 40 
79 0.30 147.0 35 
79 1l.26 241.0 30 

~~ 0.24 325.0 28 
0.22 367.0 25 

79 0.21l 420.0 23 
79 0.18 483.0 20 
79 0.16 630.0 18 

79 0.14 893.0 16 
79 0.12 1100 15 
50 0.10 1200 14 
51l 1l.095 1361l 13 
40 0.080 1520 11 
40 1l.070 1890 10 

Typical 
DCR~' (ohms) Distributed Capacity (pi) 

.934 12 
1.310 12 
1.430 12 
1.550 14 
2.020 14 

2.200 14 
2.250 14 
3.010 16 
3.300 16 
3,600 16 

4.260 18 
4.680 18 
5.120 18 
7.000 20 
7.700 22 

8.000 22 
10.300 24 
11.300 24 
11.600 24 
16.500 26 

17.800 26 
19.000 28 
28.500 28 
29.100 30 
31.900 30 

34.900 32 
42.100 32 

,48.000 34 
52.600 34 
61.500 36 

78.700 36 
84.200 36 
90.800 38 

115.000 40 

EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

.7 
7foR()TEL INDUCTORS 

PRODUCTS 
I INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINI-L HERMETICALLY SEALED RF INDUCTORS 
TG, TH SERIES 

TG SERIES 
Recommended Frequency Range: 10 KHz to 500 KHz. 
Inductance Tolerance: ±5%. 

Inductance Stability: Less than ±2% from -20°C to + 130°C. 
Method of Test: Inductance is measured on a General Radio inductance bridge, 

Tvpe 1632A with leads connected directly to bridge. "0" is measured on 
HP4342A "a" meter with leads connected directly to the "0" meter 
terminals. 

MIL·T·27, Grade 4, Class S. 
Temperature Range: - 55°C to + 130°C. 
Insulation Resistance: 10,000 Megohms minimum at 100 volts DC. 

Dielectric Withstanding Voltage: 100 volts rms. 

Induc· 
Part tance 

Number (mH) 

TG·1 
TG·2 
TG·3 
TG·4 
TG·5 

TG·S 
TG·7 
TG·8 
TG·9 
TG·10 

TG·11 
TG·12 
TG·13 
TG·14 
TG·15 

TG·16 
TG·17 
TG·18 
TG·19 
TG'20 

TG·21 
TG·22 
TG·23 
TG·24 
TG·25 

TG·26 
TG·27 
TG·28 
TG·29 
TG·30 

TG·a! 
TG·32 
TG·33 
TG·34 
TG·35 
TG·36 

"Q" 

1.0 
1.2 
1.5 
1.75 
2.0 

2.4 
3.0 
3.6 
4.3 
5.0 

6.0 
7.2 
8.6 

10.0 
12.0 

15.0 
17.5 
20.0 
24.0 
30.0 

36.0 
43.0 
50.0 
60.0 
72.0 

86.0 
100 
120 
150 
175 

200 
240 
300 
360 
430 
500 

280 

260 

240 

212 0 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

• 

Inductance 
Test 

Frequency 
(KHz) 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
5 
5 
5 

5 
5 
5 
5 
5 
5 

"Qu 
Test Maximum Minimum 

"G" Frequency OCR' SRF 
Minimum (KHz) (ohms) (KHz,) 

120 200 3.3 1500 
120 200 3.6 1300 
120 200 4,8 1160 
120 200 5.2 1080 
120 200 5.7 1000 

120 200 7.9 920 
120 150 8.9 820 
120 150 9.8 730 
120 150 13.7 660 
120 150 14.7 600 

120 150 20.0 540 
120 100 21.8 480 
100 100 24.0 430 
100 100 32.4 400 
100 100 34.8 360 

100 100 39.1 320 
85 70 55.0 300 
85 70 60.0 280 
85 70 64.7 250 
85 70 86.3 220 

85 70 95.8 195 
85 70 132 185 
85 70 143 165 
75 50 155 145 
75 50 172 130 

75 50 233 125 
75 50 252 115 
75 50 290 105 
50 40 323 95 
50 40 350 85 

50 40 477 80 
50 40 693 71 
50 40 735 63 
30 30 1005 57 
30 30 1100 51 
30 20 1200 48 

TYPICAL "Q" VS FREQUENCY 

~ 

\\ 
\ 

'\ 
,.m" 6m" 

V iiii 1 mH 

II II III 
II II III 

OC 
Current 
, (mA) 

123 
118 
102 
98 
9~~ 
80 
75 
71 
60 
58 

50 
48 
45 
39 
38 

36 
30 
29 
28 
24 

23 
19 
18 
18 
17 

15 
14 
13 
13 
12 

10 
10 
8 
7 
6.5 
6.5 

10 2. 50 100 2.0 500 1000 

FREQUENCY IN KILOHERTZ 

The TG and TH series offer high "0" inductors in a T0-5 transistor can con· 
figuration. High density packaging can be accomplished with little regard to 
coupling between adjacent circuitry since construction of these units results 
in a low external magnetic and electrostatic field. 

TH SERIES 
Recommended Frequency Range: 100 KHz to 10 MHz. 

Inductance Tolerances: 10 uH through 33 uH, ±10%, 39 uH through 130uH, 
±5%, greater than and including 150 uH, ±3%. 

Inductance Stability: Less than or equal to ±2% from - 20°C to + 85°C. 
Method of Test: Inductance and "a" are measured on HP4342A "0" meter 

with leads connected directly to the "a" meter terminals. 

MIL·C·153D5, Grade 1, Class C. 
Temperature Range: - 55°C to + 130°C. 
Insulation Resistance: 10,000 Megohms minimum at 100 volts DC. 
Dielectric Withstanding Voltage: 100 volts rms. 

Part 
Number 

TH·7 
TH·8 
TH·9 
TH;lO 
TH·11 
TH·12 
TH·13 
TH·14 
TH·15 
TH·16 
TH·17 
TH·18 
TH·19 
TH·20 
TH·21 
TH·22 
TH·23 
TH·24 
TH·25 
TH·26 
TH·27 
TH·28 
TH·29 
TH·30 
TH·31 
TH·32 
TH·33 
TH·34 
TH·35 
TH·36 
TH·37 
TH·38 
TH·39 
TH·40 
1H·41 
TH·42 
TH·43 

• 14 

130 

• 12 

11 0 

10 • 
• 

80 

"Q" 7 • 
60 

• 
40 

30 

20 

• 
• 
.1 

Inductance 
Indue· Test 
tance Frequency 
(uH) (KHz) 

10 1000 
12 1000 
15 1000 
18 1000 
22 1000 
27 1000 
33 1000 
39 500 
47 500 
56 500 

68 500 
82 500 

100 500 
110 500 
120 500 
130 500 
150 500 
160 500 
180 500 
200 500 
220 250 
240 250 
270 250 
300 250 
330 250 

360 250 
390 250 
430 250 
470 250 
510 250 
560 250 
620 250 
680· 250 
750 250 
820 250 
910 250 

1000 250 

......-: 

~ 
V 

./ 
/V 

.2 

UQII 

Test Maximum Minimum 
AlQ" Frequency OCR' SRF 

Minimum (KHz) (ohms) (MHz) 

75 2500 2.4 35.0 
75 2500 2.5 30.0 
75 2500 2.6 25.0 
75 2500 2.7 23.0 
75 2500 2.8 20.0 

75 2500 2.9 17.0 
75 2500 3.0 14.0 
70 2500 3.1 11.0 
70 2500 3.2 10.0 
70 2500 3.3 9.5 
70 2500 3.4 9.0 
70 2500 4.5 8.0 
70 1500 5.1 7.5 
70 1500 6.0 7.0 
70 1500 6.2 6.5 

70 1500 6.4 6.0 
70 1500 6.6 5.5 
60 790 8.6 5.3 
60 790 9.0 5.0 
60 790 9.5 4.5 
60 790 10.0 4.0 
60 790 10.6 3.8 
60 790 11.2 3.6 
60 790 14.2 3.4 
60 790 14.6 3.2 
60 790 15.0 3.0 
60 790 15.6 2.9 
60 790 16.4 2.8 
60 790 20.4 2.7 
60 790 21.8 2.6 
60 790 23.6 2.5 
60 790 24.6 2.3 
50 790 25.8 2.1 
50 790 26.8 1.9 
50 790 38.4 1.7 
50 790 40.8 1.5 
50 790 42.6 1.4 

TYPICAL "0" VS FREQUENCY 

J...-- f-..... 
X ..... 

k:Eii IA 150uH 

muH 
910uH 

V 

.5 

FREQUENCY IN MEGAHERTZ 

OC 
Current 

(mA) 
102 
100 
98 
96 
94 

93 
91 
90 
88 
87 
85 
74 
70 
64 
63 
62 
61 
54 
52 
51 
50 
48 
48 
42 
41 
41 
40 
39 
35 
34 
32 
32 
31 
31 
25 
24 
24 

10 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1283 



1800 COILS, CHOKES, & INDUCTORS 1800 ., 
~~~Dr~~ INDUCTORS 
~ INC. 13402 South 71 Highway/Grandview, MO 64030f(816) 761-6314 TWX 910-777-7037 

MINIATURE TOROIDS 
TYPEP/PF 
Epoxy Encapsulated 
MIL-T-27 Grade 5, Glass S 
AVAILABLE FOR CORES . 
03, 13, 29, 82, 72 & 52 

1i1-'~ rl 
I-JL ... 

WT •• 08 oz. • I .. 
CORE NO. 03 

TYPICAL TYPE PA 
Axial Lead Epoxy Encapsulated 
AVAILABLE FOR CORES 
03, 13,29,82,72 &52 

.025 ±.D03 

J .... . MAX. 1.250 Mill; 

WT •• 08 oz. 

CORE NO. 18 

.45. 
MAX. 

TYPE M 
Metal Cased 
MIL-T-27 Grade 4, Class R 
AVAILABLE FORCORE$ 
03, 13, 29, 82, 72& 52 

.~ 

1:1 
CORE NO. 29 

Recommended Frequency: Up to 100 KHz. Recommended Frequency: 10 KHz to 200 KHz. Recommended Frequency: 50 KHz t() 5 MHz. 
Maximum Inductance: 15 mH.· Maximum Inductance: 250 mHo Maximum Inductance: 100 mHo 

Special Core Stabilization Available: 0, W, M, L. Special Core Staliilization Available: 0, W, M, L. Only Core Stabilization Available: ±90 PPM/oC 
When ordering add the prefix P, PA, PF, or M to the Part Number for the case type desired. 

TJplcll 

DCA 
Distributed 

Inductance Part Capacl" 
-+-1% (mH) Number (DbmS) (Pf) 

1.00 03-1 1.5 14 
1.25 '03-2 1.7 14 
1.50 03-3 2.4 18 
1.75 03-4 2.6 20 
2.00 03-5 2.7 20 
2.40 .03-6 3.7 22 
2.50 03-7 3.8 22 
3.00 03-8 4.0 24 
3.60 03-9 5.7 24 
4.30 03-10 6.2 24 
5.00 ;03-11 6.7 26 
6.00 03-12 9.3 26 
7.20 03-13 10.0 26 
7.50 03-14 10.5 28 
8.00 ;03-15 11.0 28 
8.60 03-16 14.0 28 

10.00 03-17 15.0 30 
12.00 03-18 15.5 32 
12.50 03-19 16.0 34 
15.00 03-20 23.0 36 
17.50 03-2i 25.0 38 
20.00 03-22 26.0 40 
24.00 03-23 35.0 42 
30.00 03-24 39.0 44 
36.00 ,03-25 58.0 46 
43.00 

103-26 64.0 48 
50.00 03-27 69.0 50 
60.00 03-28 78.0 52 
72.00 03-29 106.0 54 
75.00 03-30 108.0 56 

86.00 03-31 140.0 58 
100.00 03-32 150.0 , 60 
120.00 03-33 155.0 62 
150.00 03-34 228.0 64 
175.00 03-35 246.0 66 
178.00 ,03-36 248.0 66 
200.00 03-37 333.0 68 
250.00 03-38 373.0 70 

MILLIAMPS. V1iiII" 
10 20 50 100 200 500 , 

'00 I~" 'NOMINAL CHANGE IN INITIAL'"-- _ .1 

~~WI~~EDUETOAC&DC ~I~~ -"-

04 

02 " 
OIl, .. . , 
.. T 
.. ! 

00 

''Q'' 
s. " (TYPICAL Q VS FREQUENCy) .. 
20 

/ 

FfE __ , 

,-
h 

........ " .". 

.. L 
OIl, 
B8 G 
as u 

.'\, ". 
l20m~~~ 

OOtH.:romH 

I . .. ¥ .. ~ -, 
-I 

00 C 
78 E, 

Typical 
Distributed 

Inductance Part DCA Capacl" 
-+-1% (mH) Number lobms) (pI) 

.50 13-1 1.5 14 

.60 13-2 1.6 14 
,72 13-3 2,4 14 
.86 13-4 2.6 14 

1.00 13-5 2.8 16 
1.25 13-6 3.9 16 
1,50 13-7 4.1 18 
1.75 13-8 5.7 18 
2.00 13-9 6.1 20 
2.40 13-10 6.7 22 
2.50 13-11 6.8 24 
3.00 13-12 9.5 24 
3.60 13-13 10.5 26 
4,30 13-14 14.1 28 
5.00 13-15 15.5 30 
6.00 13-16 16.0 30 
7.20 13-17 24.0 32 
8,60 13-18 26.0 34 

10,00 13-19 27.0 36 
12.00 13-20 39.0 38 

15.00 13-21 41.0 40 
17.50 13-22 59.0 40 
20.00 13-23 63.0 42 
24.00 13-24 67.0 42 
25,00 13-25 68.0 44 
30.00 13-26 100.0 44 
36.00 13-27 103.0 46 
40.00 13-28 108.0 46 
43,00 13'29 142.0 48. 
50,00 13-30 154.0 48 

60.00 13-31 168.0 50 
72.00 13-32 228.0 50 
86.00 13-33 250.0 52 

100.00 13-34 340,0 52 

MILLIAMPS x i'iiiH 
10 20 50 100 200 500 

.I O. 
00 

-t- OF AC EFFECT 1 
NOMINAL CHANGE IN INITIAL f--. INDUCTANCE DUE TO AC & D 

C~W:rt~T. i-'---" 
8 " .. ~ 

100 

EXC'TrTlON 

~LlM'n 

- ~ t 100 

90 t 80 00 (TYPICAL Q VS FREQUENCy) 
''Q'' 

00 / .. 
20 

/ 

• 

/ \' 9 

y--.. '\ 
""'-1'\ 

'" 4OmHI15mH .8 mit 

88 I ''0.'' 
.. N 00 
.. C 
82 ~ 4D ... 
78 ~ 
7. E • 

o 

TJplcal 

OCR 
Distributed 

Inductance Part Capacl" 
-+-1% (mH) Number (ohmsl (Pf) 

.050 29-1 1.2 10 

.060 ·29-2 1.6 10 
.072 29-3 1.8 10 
,075 29-4 1.8 12 
.086 29-5 1.9 12 
.100 29-6 2.1 12 
;120 29-7 2.3 12 
.125 29-8 3.0. 12 
:150 29-9 3.3 12 
.175 29-10 3.5 14 
.200 ,29-11 4.5 14 
.240 29-12 4,9 14 
.250 29-13 5.0 14 
.300 29-14 7.0 14 
.360 29-15 7.7 14 
.400 29-16 8.1 16 
.430 29-17 10.5 16 
.500 29-18 12.3 16 
,600 29-19 13.5 16 
.720 29-20 16.2 16 
.750 29·21 16.5 18 
.860 29·22 17.7 18 

1.000 29-23 19.1 18 
1.200 29-24 25.9 20 
1.250 29-25 26.4 20 
1;500 29-26 29,0 -22 
1,750 29-27 37.6 22 
2.000 29-28 40,3 24 
2.400 29-29 44.0 24 
2.500 29-30 45.0 26 
3.000 :~~:~~ 64.0 28 
3.600 69.0 28 
4.000 29-33 73.0 30 
4.,300 29-34 76.0 32 
5.000 29-35 102.0 34 
6.000 29-36 112.0 34 
7.200 29-37 122.0 36 
7,500 29-38 125.0 38 
8.600 29-39 162.0 40 

10.000 29-40 175.0 42 

MILLIAMPS I iiniT 
I • 5 I • •• 

NOMINAL CHANGE IN INITIAL 
INDUCTANCE DUE TO AC & DC 
EXCITATION 

1 
(1YPICAL Q VS fREQUENCy) 

~ 
./ 

.. '00 200 500 

rX 

/ 
./ 

ImH 

110 mH 

.0.J. LlM'TsG ' 
Of At EFFECT ,1 "'" 0' 

OIl ~ .. } 
98 ~ 
97 L 
96, 

I 
NOMINAL 

~~~r 
! .. 25mH 
\ , .. C 

94 U 

93 i .. ~ 
91 C 
90 ~ o 

I 10 20 50 lOG 200 500 10 20 50 100 200 
. fREQUENCY III KILOHERTZ 

500 .01 .02 ... .1.2 .5 
FREQUENCY IN KI LOitERTZ F8EQUENCY IN MEGAHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRJCED CUSTOM MAGNETICS REQUIREMENTS 

A·1284 For manufacturers' sales offices, see yellow pages EEM,1985 
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INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINIATURE TOROIDS 

TYPE PE/PEF 
Epoxy Encapsulated 
MIL-T-27 Grade 5, Class S 
AVAILABLE FOR CORES 
03, 13, 29, 82, 72, 52 

CORE NO. 82 

1.000 .285 

r~b~o1:AX. r 
1~'tJ 

lDIA.±.003 
(2) LEADS 

CORE NO. 72 
Recommended Frequency: Up to 50 KHz. Recommended Frequency: Up to 30 KHz. 
Maximum Inductance: 250 mHo Maximum Inductance: 360 mHo 
Special Core Stabilization: D, W, M, L. Special Core Stabilization: D, W, M, L. 
When ordering add the prefix P PA PF or M to the part number for the case type desired , , , , 

Typical 
Distributed 

Inductance Part OCR Capacity 
±l%(mH) Number (ohms) (pf) 

1.00 82·1 1.23 12 
1.25 82·2 1.38 14 
1.50 82·3 1.85 14 
1.75 82·4 2.00 16 
2.00 82·5 2.34 16 
2.40 82·6 2.56 18 
2.50 82·7 2.62 18 
3.00 82·8 3.87 18 
3.60 82·9 4.25 20 
4.30 82·10 4.63 22 
5.00 82·11 6.29 22 
6.00 82·12 6.91 24 
7.20 82·13 7.55 24 
7.50 82·14 9.27 26 
8.00 82·15 9.57 26 
8.60 82·16 9.93 28 

10.00 82·17 10.70 28 
12.00 82·18 14.20 30 
15.00 82·19 15.90 30 
17.50 82·20 22.10 32 
20.00 82·21 23.60 34 
24.00 82·22 25.90 36 
30.00 82·23 36.50 36 
36.00 82·24 40.00 38 
43.00 82·25 43.70 38 
50.00 82·26 56.70 40 
60.00 82·27 62.10 40 
72.00 82·28 68.10 42 
86.00 82·29 96.80 44 

100.00 82·30 104.00 44 
120.00 82·31 149.00 46 
150.00 82·32 206.00 48 
175.00 82·33 223.00 48 
200.00 82·34 305.00 50 
250.00 82·35 341.00 50 

MILLIAMPS x ViiiR 

E3~~5~'~0 ~20~!jij~2~on~~500 104 g~~~fF~~~fslI02 % 
~--llOO I 

r-----+----I- DNcO~it:~AJT 98 ~ 
50 NOMLNAL ~HArj.!WI.!4 96 T 

INITIAlUtiiDUCTANCE 94 l 
40 DUE TO AC & DC4" Pi-\--\-l-+-'I-I'i!+-!+---i 92 l 

"Q" EXCI~ATlON 90 I 

30 (TYPICAL Q VS 88 N 
FREQUENCY) 86 B 

20 !+-!+--/-+---+--+--\---'I<--\-I--I+ C 

+--+t-+---i 82 I 
10 ~ N 

f-+--+-t-+--t--+---++--t---+' ~ 
10 20 50 100 200 

FREQUENCY IN KILOHERTZ 

Inductance 
±l%(mH) 

1.25 
1.50 
1.75 
2.00 
2.40 
2.50 
3.00 
3.60 
4.30 
5.00 
6.00 
7.20 
7.50 
8.00 
8.60 

10.00 
12.00 
15.00 
17.50 
20.00 
24.00 
30.00 
36.00 
43.00 
50.00 
60.00 
72.00 
86.00 

100.00 
120.00 
150.00 
175.00 
200.00 
250.00 
300.00 
360.00 

1 
70 

" 
50 

Part 
Number 

72·1 
72·2 
72·3 
72-4 
72·5 
72·6 
72·7 
72·8 
72·9 
72·10 
72·11 
72·12 
72·13 
72·14 
72·15 
72·16 
72·17 
72·18 
72·19 
72·20 
72·21 
72·22 
72·23 
72·24 
72·25 
72·26 
72·27 
72·28 
72·29 
72·30 
72·31 
72·32 
72·33 
72·34 
72·35 
72·36 

10 20 

Typical 
Distributed 

OCR Capacity 
(ohms) (Pf) 

1.23 12 
1.34 14 
1.78 14 
1.90 16 
2.28 16 
2.34 18 
2.55 18 
3.78 18 
4.14 20 
4.45 22 
6.15 22 
6.75 24 
6.88 24 
7.09 26 
8.86 26 
9.54 28 

10.50 28 
14.20 30 
15.30 30 
16.40 32 

23.10 34 
25.80 36 
35.70 36 
39.00 38 
42.00 38 
55.40 40 
60.70 40 
66.40 42 
71.60 44 

102.00 44 

148.00 46 
160.00 48 
213.00 48 
304.00 50 
333.00 52 
365.00 54 

50 100 200 500 
04 
02 % 

00, 
_ -1 

D~o~~rtJT~ ~ = : • N , r"~?: 
NOMINAL CHANGE IN INITIAL ~ . 

• T 
94' 
92 ~ 
90, 
.. N 

40 
"Q" 

30 

20 

10 

INDUCTANCE DUE TO AC & DC l\ij 
EXCITATION ~ I U 

/ 
/ 

;- (T'lJICAL Q._y~ 
FREQUENCY) 

'\ 
36 lmH- 5 jH 

10 20 50 100 

FREQUENCY IN KILOHERTZ 

.. ~ 
• 4 C 

82 ~ 
• 
,7 
o N 
8 ~ 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. 

EXAMPLE P 03·1 

CASE TYPE---IL PART NUMBER 

CORE NO. 52 
Recommended Frequency: Up to 15 KHz. 
Maximum Inductance: 500 mHo 
Special Core Stabilization: L. 

Typical 

DCII 
Distributed 

Inductance 
+1% (mH) 

2.0 
2.4 
2.5 
3.0 
3.6 
4.3 
5.0 
6.0 
7.2 
7.5 
8.0 
8.6 

10.0 
12.0 
15.0 
17.5 
20.0 
24.0 
30.0 
36.0 
43.0 
50.0 
60.0 
72.0 
86.0 

100.0 
120.0 
150.0 
175.0 
200.0 
250.0 
300.0 
360.0 
400.0 
430.0 
500.0 

70 

60 
..., 

50 

Part Capacity 
Number (ohmS! (pf) 
52·1 1.27 12 
52·2 1.39 14 
52·3 1.74 14 
52·4 1.91 16 
52·5 2.28 16 
52·6 2.49 18 
52·7 2.70 18 
52·8 4.00 18 
52·9 4.38 20 
52·10 4.47 22 

52·11 4.61 22 
52·12 6.02 24 
52·13 6.50 24 
52·14 7.11 26 
52·15 9.57 26 
52·16 10.30 28 
52·17 11.10 28 
52·18 14.70 30 
52·19 16.40 30 
52·20 23.20 32 
52·21 25.30 34 
52·22 27.30 36 
52·23 37.70 36 
52·24 41.30 38 
52·25 54.30 38 
52·26 58.60 40 
52·27 64.20 40 
52·28 71.70 42 
52·29 101.00 44 
52·30 140.00 44 
52·31 156.00 46 
52·32 213.00 48 
52·33 233.00 48 
52·34 315.00 50 
52·35 326.00 52 
52·36 352.00 54 
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FREQUENCY IN KILOHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 
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1800 

.7' 
7[cRVTEL. 

COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 
PRODUCTS ___ 1_ ..... 1 INC. 

13402 South .71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINIATURE INDUCTORS 
Mechanical Tolerance: ±.015 unless otherwise 

indicated. 

TYPE P - Compression Molded 
AVAILABLE FOR CORES 
50, 51, 53. 55,56 & 57 

3·48 UNC·2B OR 
CLEARANCE HOLE .104 

~
'693: (4'40.U.N.C'2Ji ~lSO AVAILABLE) 

MAlL ~1"'80 r. .MAX. 

.&40 MAX.: ' .... Q ~. ~ 

~5OO--> U045 ' .080 SLOT WT .. 35 oz. 

CORE NO. 5.0 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 4.5 H. 
Special Core Stabilization Available: D, L, M, W. 

Typical 
Distributed 

Inductance Part OCR Capacity 
+l%.(mH) Number (ohms) (Pt) 

1.0 50-1 .6 30 
2.5 50-2 1.4 31 
5.0 50-3 2.8 31 
6.0 50-40 3.3 32 
7.2 50-41 3.9 32 
7.5 50-4 4.1 32 
8.6 50-42 4.7 33 

10.0 50-5 5.4 33 
12.0 50-43 6.5 33 
12.5 50-6 6.6 33 
15.0 50-7 7.5 34 
17.5 50-44 9.4 34 
20.0 50-8 10.7 ,34 
24.0 50-45 12.9 34 
25.0 50-9 13.5 34 
30.0 50-10 16.1 35 
36.0 50-46 19.4 35 
40.0 50-11 21.5 35 
43.0 50-47 23.1 36 
50.0 50-12 27.3 36 
60.0 50-48 32.6 36 
72.0 50-49 38.9 37 
75.0 50-13 41.0 37 
86.0 50-50 47.0 38 

100.0 50-14 54.0 38 
120.0 50-51 66.0 38 
125.0 50-15 68.0 39 
150.0 50-16 81.0 39 
175.0 50-53 95.0 40 
200.0 50-17 108.0 40 
240.0 50-54 130.0 41 
250:0 50-52 135.0 41 
300.0 50-18 161.0 42 
360.0 50-55 194.0 42 
400.0 50-19 215.0 43 
430.0 50-56 231.0 43 
500.0 ,50-20 268.0 44 
600.0 50-57 321.0 44 
720.0 50-58 387.0 45 
750.0 50-21 403.0 45 
860.0 50-59 461.0 46 
1.00 H 50-22 536.0 46 
1.20 H 50-60 643.0 47 
1.25 H 50-61 672.0 47 
1.50 H 50-62 804.0 48 
1.75 H 50-63 938.0 48 
2.00 H 50-64 1103.0 49 
2.40 H 50-67 1286.0 50 
2.50 H ~50-66 1339.0 50 

. 3.00 H 50-65 1607.0 51 

FREQU~NCY IN KILOHERTZ 

TYPE M - Metal Cased - AVAILABLE 
FOR CORES 50, 51,53,55,56 & 57 

~~1~±.005 

Mwi~_/.oo·;~ J 'L'::'J ' WT 45 
~ .. oz. 

TYPE MG - Metal Cased· Grid Spacing 
AVAILABLE FOR CORES 
50,51,53,55,56 & 57 

n=±;±~ 
Q-;.~J [:J WT • .45 oz. 

TYPE MC - Metal Cased· AVAILABLE 
FOR CORES 50, 51.. 53. 55, 56 & 57 

WT .• 45 oz. 
CORE NO. 51 
Recommended Frequency: 10 KHz to 200 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: D, M, W,1. 

Typical 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pt) 

1.00 51·1 1.2 25 
1.20 51-2 1.3 25 
1.50 51·3 1.7 26 
1.75 51-4 1.9 26 
2.00 51·5 2.5 26 
2,40 51·6 2.7 26 
3.00 51·7 3.3 27 
3.60 51·8 4.4 27 
4.30 51-9 4.7 27 
5.00 51-10 5.5 28 
6.00 51-11 6.6 28 
7.20 51-12 7.8 28 
8.60 51-13 9.4 28 

10.00 51-14 10.9 28 
12.00 51-15 13.1 28 
15.00 51-16 16.3 29 
17.50 51-17 18.9 29 
20.00 51-18 21.7 29 
24.00 51-19 26.0 29 
30.00 51-20 33.0 29 
36.00 51-21 39.0 29 
43.00 51-22 47.0 29 
50.00 51-23 55.0 30 
60.00 51-24 66.0 30 
72.00 51-25 78.0 30 
86.00 51-26 94.0 30 

100.00 51-27 109.0 31 
120.00 51-28 130.0 31 
150.00 51-29 162.0 31 
175.00 51-30 189.0 31 
200.00 51-31 217.0 32 
240.00 51-32 260.0 32 
300.00 51-33 325.0 33 
360.00 51-34 ~~~:g 33 
430.00 51-35 34 
500.00 51-36 546.0 35 

10 
FREQUENCY IN "KILOHfRTZ 

WHEN ORDERING, ADD CASE PREFIX- (TYPE) TO 
PART NUMBEIU . 
EXAMPLE: U 55·1 
CASE TYPE -,--I -L- PART NUMBER 

t Add "c" to part number of molded inductor if 
clearance hole is desired. 

TYPE PT - Printed Circuit AVAILABLE 
FOR CORES 50, 51, 53, 56 & 57 

CORE NO. 53· AVAILABLE 

Recommended Frequency: 50 KHz to 2 MHz. 
Maximum Inductance: 20 mHo 
Only Core Stabilization Available: ±90 PPM/oC 

Typical 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pt) 

0.050 53-1 .42 6 
0.060 53-2 .50 6 
0.072 53-3 .60 6 
0.075 53-4 .61 6 
0.086 53-5 .72 6 
0.100 53-6 .78 6 
0.120 53-7 .89 6 
0.125 53-8 .94 6 
0.150 53-9 1.17 7 
0.175 53-10 1.26 7 
0.200 53-11 1.72 7 
0.240 53-12 2.02 7 
0.250 53-13 2.08 8 
0.300 '53-14 2.28 8 
0.360 53-15 2.44 8 
0.400 53-16 3.20 8 
0.430 53-17 3.30 8 
0.500 53-18 4.80 8 
0.600 53-19 5.60 8 
0.720 53-20 5.90 8 
0.750 53-21 7.40 8 
0.860 53-22 7.50 8 
1.000 53-23 10.10 8 
1.200 53-24 11.30 8 
1.250 53-25 11.40 8 
1.500 53-26 12.50 8 
1.750 53-27 13.50 9 
2.000 53-28 18.20 9 
2.400 53-29 19.90 9 
2.500 53-30 20.80 9 
3.000 53-31 23.10 9 
3.600 '53-32 23.20 9 
4.000 53-33 25.90 9 
4.300 53-34 27.10 9 
5.000 53-35 36.00 9 
6.000 53-36 39.00 9 
7.200 53-37 51.00 9 
7.500 53-38 52.00 9 
8.600 53-39 57.00 9 

10.000 53-40 64.00 9 
12.000 53-41 86.00 9 
12.500 53-42 94.00 9 
15.000 53-43 104.00 9 

MILLIAMPS x llmfl 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

MINIATURE INDUCTORS 
TYPE U - Uncased - AVAILABLE 
FOR CORES 50, 51, 53, 55. 56, 57 

I 
S"MIN. wr .. 25 oz. 

J .328 L 
MAX. 

CORE NO. 55 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 5 H. 
Special Core Stabilization' D W M L , , , 

rJpical 
Distributed 

Inductance Part OCR CapacitJ 
+1% (mH) Number (ohms) (pf) 

1.20 55-1 0.50 30 
1.50 55·2 0.71 30 
1.75 55·3 0.77 32 
2.0~ 55·4 0.82 32 
2.40 55·5 1.13 32 
3.00 55·6 1.26 34 
3.60 55·7 1.38 34 
4.30 55·8 1.51 34 
5.00 55·9 1.63 34 
6.00 55·10 2.32 34 
7.20 55·11 3.20 36 
8.60 55·12 3.51 36 

10.00 55-13 4.68 36 
12.00 55·14 5.11 36 
15.00 55·15 5.72 36 
17.50 55·16 7.60 38 
20.00 55·17 8.12 38 
24.00 55·18 8.89 38 
30.00 55·19 12.30 38 
36.00 55·20 13.40 40 
43'.00 55·21 18.20 40 
50.00 55·22 19.60 40 
60.00 55·23 27.00 42 
72.00 55·24 29.60 42 
86.00 55·25 40.70 42 

100.00 55·26 43.90 42 
120.00 55·27 48.10 44 
150.00 55·28 71.50 44 
175.00 55·29 77.30 44 
200.00 55·30 82.60 46 
240.00 55·31 117.00 46 
300.00 55·32 131.00 46 
360.00 55·33 143.00 48 
430.00 55·34 196.00 48 
500.00 55·35 211.00 48 
600.00 55·36 292.00 50 
720.00 55·37 320.00 50 
860.00 55·38 350.00 52 
1.00 H 55·39 475.00 52 
1.20 H 55·40 520.00 54 
1.50 H 55-41 735.00 54 
1.75 H 55-42 794.00 54 
2.00 H 55-43 1080.00 56 
2.40 H 55·44 1180.00 56 
3.00 H 55·45 1320.00 56 

MIUIAMPSx V'iiiIi 
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TYPE PS/PST/PW/PWT - Epoxy 
Encapsulated· AVAILABLE FOR 
CORES 50, 51, 53, 55, 56, 57 o f-~"f;$ 

I .. ,...030 I 
...... DIM. A _____ 1.000 MIN.---et 

DIM. A SME 
.435 .390 

wr .. 35 oz. PS PST FEET 
PW PWT NO FEET 

CORE NO. 56 
Recommended Frequency, Up to 40 KHz. 
Maximum Inductance: 7. H. 
Special Core Stabilization' D W M L .. 

Typical 

OCR 
Distributed 

Inductance Part CapacitJ 
+1% (mH) Number (ohms) (p1) 

1.50 56-1 0.50 36 
1.75 56·2 0.54 36 
2.00 56-3 0.58 36 
2.40 56-4 0.80 .36 
3.00 56·5 0.90 38 
3.60 56-6 1.23 38 
4.30 56-7 1.35 38 
5.00 56-8 1.46 38 
6.00 56-9 1.60 38 
7.20 56-10 2.27 40 
8.60 56-11 3.13 40 

10.00 56·12 3.38 40 
12.00 56-13 3.70 42 
15.00 56-14 5.11 42 
17.50 56·15 5.53 42 
20.00 56·16 5.90 44 
24.00 56·17 7.95 44 
30.00 56-18 8.89 44 
36.00 56-19 12.00 46 
43.00 56·20 13.10 46 
50.00 56·21 14.10 46 
60.00 56·22 19.20 46 
72.00 56-23 26.40 48 
86.00 56-24 28.90 48 

100.00 56-25 31.20 48 
120.00 56-26 43.00 50 
150.00 56-27 48.10 50 
175.00 .56-28 51.90 52 
200.00 56-29 73.90 52 
240.00 56-30 80.90 54 
300.00 56-31 117.00 54 
360.00 56-32 128.00 54 
430.00 56-33 140.00 56 
500.00 56-34 189.00 56 
600.00 56-35 207.00 58 
720.00 56-36 286.00 58 
860.00 56-37 313.00 60 
1.00 H 56-38 337.00 60 
1.20 H 56-39 369.00 62 
1.50 H 56·40 520.00 62 
1.75 H 56-41 710.00 64 
2.00 H 56-42 759.00 64 
2.40 H 56-43 832.00 66 
3.00 H 56-44 1180.00 66 
3.60 H 56-45 1290.00 66 

TYPE S - Epoxy Encapsulated 
AVAILABLE FOR CORES 
50,51,53,55,56,57 d· .. 30 ±."5 ~~.60' ±."7 

T '. 
1'7~~~t~ 

I iL, .. MIN.' ... --.1 

--/ .380 L .695 
MAX. MAX. WT. .35 oz . 

TYPE PC - Epoxy Encapsulated 
AVAILABLE FOR CORES 
50,51,53,55,56,57 

g;.'5:~~::o r Mr·±i.°10 i 

:'.:.005 .062 ~ l ·025±J' Jl ;::i. :~~ M~' wr .. 35 oz. 

CORE NO. 57 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 10 H. 
Special Core Stabilization' L 

Typical 
Distributed 

Inductance . Part DCR CapacitJ 
+1% (mH) Number lohms) (pf) 

2.0 57-1 0.48 40 
2.4 57-2 0.52 40 
3.0 57-3 0.74 42 
3.6 57-4 0.81 42 
4.3 57-5 1.11 42 
5.0 57-6 1.19 44 
6.0 57-7 1.31 44 
7.2 57-8 1.43 44 
8.6 57-9 1.56 46 

10.0 57·10 2.19 46 
12.0 57-11 2.40 46 
15.0 57-12 3.40 46 
17.5 57-13 3.66 48 
20.0 57-14 4.84 48 
24.0 57-15 5.30 50 
30.0 57·16 7.29 50 
36.0 57-17 7.99 52 
43.0 57·18 8.73 52 
50.0 57-19 11.60 54 
60.0 57-20 12.70 54 
72.0 57-21 13.90 56 
86.0 57-22 18.80 56 

100.0 57·23 20.30 56 
120.0 57-24 28.00 58 
150.0 57-25 31.30 58 
175.0 57-26 42.60 60 
200.0 57-27 45.50 62 
240.0 57-28 49.80 62 
300.0 57-29 74.10 64 
360.0 57-30 81.20 64 
430.0 57·31 115.00 64 
500.0 57-32 124.00 66 
600.0 57-33 136.00 66 
720.0 57-34 186.00 66 
860.0 57·35 203.00 68 

1.00 H 57·36 219.00 ,68 
1.20 H 57-37 303.00 70 
1.50 H 57-38 338.00 72 
1.75 H 57-39 366.00 72 
~- 57-40 492.00 74 

2.40 H 57-41 682.00 74 
3.00 H 57-42 762.00 74 
3.60 H 57·43 835.00 76 
4.30 H 57-44 1160.00 76 
5.00 H 57-45 1250.00 76 

10 20 50 100 200 10 20 50 100 200 .1.2 .5 1 5 10 20 50 
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1800 COILS. CHOKES. & INDUCTORS 1800 

.,,-; • ,f 
.J1f)Rf) TEL INDUCTORS 

PRODUCTS 
~ INC.' 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
Studs are available on the "M" Series on special 

request. 
Mechanical Tolarance: ±.015 unless otherwise 

indicated. . 

CORE NO. 90 
Recommellded Frequency: Up to 50 KHz. 
Maximum Inductance: 9 H. 
Special Core Stabilization: D. L. M. W. 

Typical 
Distributed 

Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pf) 

3.0 90·1 1.10 34 
3.6 90·2 1.20 35 
4.0 90-3 1.61 35 
4.3 90·4 1.67 36 
5.0 90·5 1.80 36 
6.0 90·6 1.97 36 
7.2 90·7 2.70 37 
7.5 90·8 2.75 37 
8.6 90·9 2.95 37 

10.0 90·10 3.82 38 
12.0 90·11 4.19 38 
12.5 90·12 4.28 38 
15.0 90·13 4.68 38 
17.5 90·14 6.15 39 
20.0 90·15 6.57 39 
24.0 90·16 9.18 39 
25.0 90·17 9.36 39 
30.0 90·18 10.30 40 
36.0 90·19 11.30 40 
40.0 90·20 15.10 40 
43.0 90·21 15.70 41 
50.0 90·22 16.90 41 
60.0 90·23 18.50 42 
72.0 90·24 25.40 4L 
75.0 90,25 25.90 43 
86.0 90·26 27.70 43 

100.0 90·27 29.90 44 
120.0 90·28 42.30 45 
125.0 90·29 43.10 45 
150.0 90·30 47.20 46 
175.0 90·31 63.00 46 . 
200.0 90·32 67.50 47 
240.0 90·33 74.00 47 
250.0 90·34 75.50 48 
300.0 90·35 104.00 48 
360.0 90·36 114.00 49 
400.0 90·37 120.00 49 
430.0 90·38 165.00 50 
500.0 90·39 178.00 50 
600.0 90·40 195.00 50 
720.0 90-41 264.00 51 
750.0 90-42 270.00 51 
860.0 90-43 288.00 52 

1.00 H 90·44 312.00 52 
1.20 H 90-45 480.00 53 
1.25 H 90-46 490.00 53 
1.50 H 90·47 610.00 54 
1.75 H 90·48 659.00 54 
2.00 H 90-49 705.00 55 
2.40 H 90·50 772.00 55 
2.50 H 90·51 788.00 56 
3.00 H 90·52 1090.00 56 
3.60 H 90·53 1190.00 57 
4.00 H 90·54 1522.00 57 
5 .. 00 H 90·55 1705.00 58 
6.00 H 90·56 2420.00 58 

MILLIAMPS x \"iiiR 
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fREQUE,NCY IN KILOHERTZ 

CORE NO. 89 
Recommended Frequency: Up to 200. KHz. 
Maximum Inductance: 1.5 H. 
SpeCial Core Stabilization: D, L, M, W 

Typical 
Distributed . 

Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (Pf) 

1.50 89·1 1.12 27 
1:75 89·2 1.20 27 
2.00 89·3 1.63 28 
2.40 89·4 1.89 28 
3.00 89·5 2.00 29 
3.60 89·6 2.74 29 
4.30 89·7 2.98 30 
5.00 89·8 3.87 31 
~.oo 89·9 4.24 . 31 

.20 89·10 . 4.65 32 
8.60 89·11 6.18 32 

10.00 89·12 6.67 33 
12.00 89·13 9.30 33 
15.00 89·14 10.40 34 
17.50 89·15 11.20 34 
20.00 89·16 15.20 35 
24.00 89·17 16.70 35 
30.00 89·18 18.70 36 
36.00 89·19 .25.80 36 
43.00 89·20 28.20 .37 
50.00 89·21 30.40 37 
60.00 89·22 42.80 38 
72.00 89·23 46.80 38 
86.00 89·24 62.50 39 

100.00 89·25 68.50 39 
120.00 89·26 74.90 40 
150.00 89·27 105.00 41 
175.00 89·28 114.00 42 
200.00 89·29 122.00 43 
240.00 89·30 177.00 '44 
300.00 89·31 197.00 AS 
360.00 .89·32 268.00 46 
430.00 89·33 292.00 47 
500.00 89·34 315;00 48 
600.00 89·35 422.00 49 
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FREQUENCY IN KILOHERTZ 

WHEN ORDERING. ADD CASE PREFIX. (TYPE) TO 
PART NUMBER. 
EXAMPLE: 1I Ill:! 
CASE TYPE---1 L-- PART NUMBER 

CORE NO. 68 
Recommended Frequency: 50 KHz to 2 MHz. 
Maximum Inductance: 30 mHo 
Only Core Stabilization Available: ±90 PPM/oC. 

TY/Ilcal 
Distributed 

Inductance Part DCR Capacity 
+1% (mH) Number (ohms) . (pf) 

0.075 68·1 0.40 9 
0.086 68·2 0.54 9 
0.100 68·3 0.59 9 
0.120 68-4 0.64 9 
0.125 68-5 0.65 10 
0.150 68·6 0.83 10 
0.175 68·7 0.90 10 
0.200 68·8 0.96 10 
0.240 68·9 1.31 10 
0.250 68·10 1.34 10 
0.300 68·11 1.47 10 
0.360 68·12 1.95 10 
0.400 68·13 2.06 10 
0.430 68·14 2.14 10 
0.500 68·15 2.30 10 
0.600 68·16 3.25 11 
0.720 68·17 3.56 11 
0.750 68·18 3.64 11 
0.860 68·19 3.90 11 
1.000 68·20 5.02 11 
1.200 68·21 5;50 11 
1.250 68·22 5.62 11 
1.500 68·23 6.15 11 
1.750 68·24 8.53 11 
2.000 68·25 9.10 11 
2.400 68·26 9.98 12 
2.500 68·27 10.20 12 
3.000 68·28 14.10 12 
3.600 68·29 15.50 12 
4.000 68·30 16.30 12 
4.300 68·31 16.90 12 
5.000 68·32 23.40 12 
6.000 68·33 25.60 13 
7.200 68-34 33.40 13 
7.500 68·35. 34.00 13 
8.600 68·36 36.40 13 

10.000 68·37 39.30 13 
12.000 68·38 55.50 14 
12.500 68-39 56.70 14 
15.000 68-40 75.80 15 
17.500 68-41 81.80 15 
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CALL TOROTEL PRODUCTS FOR YOUR'COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 

TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 640301(816) 761·6314 TWX 910·777·7037 

TOROIDAL INDUCTORS 
TYPE U - Uncased 
AVAILABLE FOR CORES 
90,89,68,91,92,93 

I 

.859 .39G 
MAX. MAX. 

CORE NO. 91 
Recommended Frequency: Up to 30 KHz. 
Maximum Inductance: 11 H. 
Special Core Stabilization: D, W, M, l. 

Typical 

Distributed 
Inductance Part OCR Capacity 
+'%(mH) Number (Ohms) (pf) 

3.0 91·1 0.96 36 
3.6 91·2 1.05 36 
4.3 91·3 1.14 36 
5.0 91·4 1.23 36 
6.0 91·5 1.73 38 
7.2 91·6 1.90 38 
8.6 91·7 2.60 38 

10.0 91·8 2.80 38 
12.0 91·9 3.07 38 
15.0 91·10 4.02 40 
17.5 91·11 4.34 40 
20.0 91·12 4.64 40 
24.0 91·13 6.50 42 
30.0 91·14 7.26 42 
36.0 91·15 10.00 42 
43.0 91-16 10.90 44 

. 50.0 91·17 11.80 44 
60.0 91·18 16.30 46 
72.0 91·19 17.90 46 
86.0 91·20 19.50 46 

100.0 91·21 26.60 46 
120.0 91·22 29.10 48 
150.0 91·23 41.30 48 
175.0 91·24 44.60 48 
200.0 91·25 47.70 50 
240.0 91·26 52.20 50 
300.0 91·27 73.10 52 
360.0 91·28 80.10 52 
430.0 91·29 110.00 54 
500.0 91·30 119.00 54 
600.0 91·31 170.00 54 
720.0 91·32 186.00 56 
860.0 91·33 204.00 56 

1.00 H 91·34 278.00 58 
1.20 H 91·35 305.00 58 
1.50 H 91·36 423.00 58 
1.75 H 91·37 457.00 60 
2.00 H 111·38 489.00 60 
2.40 H 91·39 680.00 62 
3.00 H 91·40 760.00 62 
3.60 H, 91·41 833.00 62 
4.30 H 91·42 1130.00 64 
5.00 H 91·43 1570.00 64 
6.00 H 91·44 1720.00 66 
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fREQUENCY IN KILOHERTZ 

TYPE PS/PF/PFC/PSC - Epoxy 
Encapsulated - AVAILABLE 
FOR CORES 90, 89, 68, 91, 92, 93 

1 '\1'-1= I G -~~. 

[==~t ~ ,:;~~ 'i>~-:¥-------'-
::!:;.OlD 

wr .. 8 OZ. 
'REFIX TAW 

4-40 N H LE STYLE 
PS PIC NO FOOT 

CORE NO. 92 PF PFC WITHFOOT 

Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 14 H. 
Special Core Stabilization: D, W, M, l. 

Typical 

Distributed 
Inductance Part OCR' Capacity 
+'%(mH) Number (ohms) (pf) 

3.6 92·1 0.93 40 
4.3 92·2 1.02 42 
5.0 92·3 1.10 42 
6.0 92·4 1.20 44 
7.2 92·5 1.70 44 
8.6 92-6 1.85 44 

10.0 92·7 2.51 46 
12.0 92·8 2.74 46 
15.0 92·9 3.07 46 
17.5 92·10 3.88 48 
20.0 92·11 4.15 48 
24.0 92·12 4.55 50 
30.0 92·13 6.50 50 
36.0 92·14 7.12 52 
43.0 92·15 9.76 52 
50.0 92·16 10.50 54 
60.0 92·17 11.50 54 
72.0 92·18 16.00 54 
86.0 92·19 17.50 56 

100.0 92·20 18.80 56 
120.0 92·21 26.10 56 
150.0 92·22 29.10 58 
175.0 92·23 39.90 58 
200.0 92·24 42.70 60 
240.0 92·25 46.70 60 
300.0 92·26 52.20 62 
360.0 92·27 71.60 62 
430.0 92·28 78.30 64 
500.0 92·29 106.00 64 
600.0 92·30 116.00 64 
720.0 92·31 167.00 66 
860.0 92·32 182.00 66 

1.00 It 92·33 196.00 68 
1.20 H 92·34 273.00 68 
1.50 H 92·35 305.00 70 
1.75 H 92·36 409.00 72 
2.00 H 92-37 437.00 72 
2.40 It 92·38 479.00 74 
3.00 H 92·39 680.00 74 
3.60 H 92·40 745.00 74 
4.30 H 92-41 814.00 76 
5.00 H 92-42 1090.00 76 
6.00 H 92·43 1540.00 78 
7.20 H 92·44 1690.00 80 

.1.2 .s 10 20 50 

FREQUENCY IN KILOHERTZ 

TYPE M - Metal Cased - AVAILABLE 
FOR CORES 90,89,68,91,92,93 

4-40 UNe. x 
1--'1-"....",,( ).156 MIN. OP. 

wr. 1.3 OZ. 

U
'62S~S 

MAX. 

13 
MAX. 

--.l 
CORE NO. 93 
Recommended Frequency: Up to 10 KHz. 
Maximum Inductance: 20 H. 
Special Core Stabilization: l. 

Typical 

Distributed 
Inductance Part OCR" Capacity 
+1% (mH) Number (Ohm5~ (Pf) 

5.0 93·1 0.90 46 
6.0 93·2 0.98 46 
7.2 93·3 1.08 46 
8.6 93·4 1.18 48 

10.0 93·5 1.63 48 
12.0 93·6 1.78 50 
15.0 93·7 2.50 52 
17.5 93·8 2,70 52 
20.0 93·9 2.89 54 
24.0 93·10 3.70 54 

30.0 93·11 4.14 54 
36.0 93·12 4.54 56 
43.0 93·13 6.35 56 
50.0 93·14 6.84 58 
60.0 93·15 9.41 58 
72.0 93·16 10.30 60 
86.0 93·17 11.30 62 

100.0 93·18 15.40 62 
120.0 93·19 16.80 62 
150.0 93·20 18.80 64 

175.0 93·21 25.70 64 
200.0 93·22 27.40 66 
240.0 93·23 30.00 66 
300.0 93·24 42.60 68 
360.0 93·25 46.70 68 
430.0 93·26 51.00 68 
500.0 93·27 68.80 70 
600.0 93·28 75.40 70 
720.0 93·29 104.00 72 
860.0 93·30 114.00 72 

1.00 H 93·31 160.00 74 
1.20 H 93·32 175.00 74 
1.50 H 93·33 196.00 76 . 
1.75 H 93·34 269.00 76 
2.00 H 93·35 287.00 76 
2.40 H 93·36 315.00 78 
3.00 H 93·37 436.00 80 
3.60 H 93·38 478.00 82 
4.30 H 93·39 664(00 82 
5.00 H' 93-40 716.00 84 
6.00 H 93·41 784.00 86 
7.20 H 93-42 1070.00 86 
8.60 H 93·43 1170.00 88 

10.00 H 93-44 '1620.00 90 
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1800 COILS, CHOKES, & INDUCTORS 1800 ., 
7/iJR()TEL INDUCTORS 

PRODUCTS 
~ INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
Studs are available on the "M" Series on special 

request. 
Mechanical Tolerance: ±.015 unless otherwise 

indicated. 

CORE NO. 06 
Recommended Frequenc,: Up to 31 KHz 

Maximum Inductance: 7.2 H. 
Special Core stabilization Available: 

B, 0, L, M, W. 
.Typical 

Distributed 
Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pf) 

5.0 ' 06·1 1.05 40 
6.0. 06-40 1.26 42 
7.2 0641 1.51 43 
7.5 06·2 1.58 43 
8.6 0642 1.80 43 

10.0 06'3 ' 2.10 44 
12.0 0643 2.52 44 
12.5 06·4 2.63 44 
15.0 06,5 3.15 44 
17.5 0644 3.67 45 
20.0 06·6 4.20 45 
24.0 0645 5.04 45 
25.0 06·7 5.25 46 
30.0 06-8 6.30 46 
36.0 0646 7.56 47 
40.0 06·9 8.40 48 
43.0 06·47 9.03 48 
50.0 06·10 10.50 48 
60.0 0646 12.60 49 
72.0 0649 15.10 49 
75.0 06·11 15.80 49 
86.0 06,50 18.00 49 

100.0 06·12 21.00 50 
120.0 06·51 25.20 50 
125.0 06-13 26.30 51 
150.0 06-14 31.50 51 
175.0 06,53 36.80 51 
200.0 06·15 42.00 52 
240.0 06-54 50.40 52 
250.0 06-52 52.50 52 
300.0 06·16 63.00 53 
360.0 06·55 75.60 53 
400.0 06·17 84.00 54 
430.0 06·56 90.30 54 
500.0 06·18 105.00 55 
600.0 06·57 126.00 55 
720.0 06,58 151.00 55 
750.0 06·19 158.00 56 
860.0 06·59 180.00 56 

1.00 H 06-20 210.00 57 
1.20 H 06-60 252.00 57 
1.25 H 06-21 263.00 57 
1.50 H 06·22 315.00 58 
1.75 H· 06-61 368.00 58 
2.00 H 06·23 420.00 58 
2.40 H 06·62 504.00 59 
2.50 H 06·69 525.00 59 
3.00 H 06·24 630.00 59 
3.60 H 06·70 756.00 60 
4.30 H 06·71 840.00 60 
5.00 H 06·72 903.00 61 
6_00 H 06·73 1260.00 62 
7.20 H 06·74 1512.00 62 
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fREQUENCY IN KILOHERTZ 
. . 

TYPE PS/PFIPFC/PSC-P.C. Mount 
AVAILABLE fOR CORES 
06,48,74,24,23,21 . 

1 <= --j.1t r- r 
th-----

....j .020 
±.OlD 

WT.·1.0 oz. 

.. 'fllT ..... 
..... INC THRV lIOI.I snu 

PI PSt NOfOOT 
Pf PIC WITH FOOT 

CORE NO. 48 
Recommended Frequenc,: Up to 100 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: B, 0, M, W, l. 

Inductance 
±l%(mH) 

2.0 
2.4 
3.0 
3.6 
4.3 
5.0 
6.0 
7.2 
8.6 

10.0 
12.0 
15.0 
17.5 
20.0 
24.0 
30.0 
36.0 
43.0 
50.0 
60.0 
72.0 
86.0 

100.0 
120.0 

, 150.0 
175.0 
200.0 
240.0 
300.0 
360.0 
430.0 
500.0 
600.0 

UQU 

Typical 
Distributad 

Part DCR .Capaclty 
Number (ohms) (Pf) 

48·1 0.84 30 
48·2 1.01 31 
48-3 1.26 31 
484 1.51 32 
48·5 1.80 32 
48-6 2.10 33 
48·7 2.50 33 
48-8 3.02 34 
48·9 3.61 34 
48-10 4.20 35 
48-11 5.05 35 
48-12 6.30 36 
48·13 7.35 36 
48·14 8.40 37 
48·15 10.10 37 
48-16 12.60 38 
48·17 15.10 39 
48·18 18.00 39 
48·19 21.00 40 
48-20 25.20 41 
48·21 30.20 42 
48-22 36.10 43 
48·23 42.00 44 
48·24 50.40 45 
48·25 63.00 46 
48·26 73.50 47 
48·27 84.00 48 
48·28 101.00 49 
48·29 126.00 50 
48-30 151.00 51 
48·31 180.00 52 
48·32 210.00 53 
48·33 252.00 54 

!) m 2G 50 too 200 500 

fREQUENCY IN KILOHERTZ 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. t 
EXAMPLE: U 24-1 
CASE TYPE~ L-PART NUMBER 

t Add "c" to Part Number of molded inductor if 
clearance hole is desired. 

TYPE PC - P.C. Mount· AVAILABLE 
FOR CORES 08, 48, 74, 24, 23, 21' 

L .oso-jl J 
1.125 tll· 

CORE NO. 74 
Recommended FrequenCJ: 25 KHz to 1 MHz. 
Maximum Inductance: 30 mHo . 
On., Core Stabilization Available: H. 

T,pical 
Distributed 

Induclance. Part DCR Capacity 
+1% (mH) Number (ohms) (Pf) 

0.100 74-1 0.31 18 
0.120 74-2 0.36 18 
0.125 74·3 0.39 19 
0.150 744 0.46 19 
0.175 74-5 0.55 20 
0.200 74·6 0.62 20 
0.240 74·7 0.74 20 
0.250 74·8 0.77 21 
0.300 74-9 0.92 21 
0.360 74-10 1.11 21 
0.400 74;11 1.23 21 
0.430 74-12 1.33 22 
0.500 74-13 1.54 22 
D.600 74·14 1.85 22 
0.720 74·15 2.21 23 
0.750 74-16 2.31 23 
0.860 74·17 2.65 23 
1.000 74·18 3.08 23 
1.200 74·19 3.60 24 
1.250 74·20 3.80 24 
1.500 74-21 4.60 24 
1.750 74·22 5.50 25 
2.000 74-23 6.20 25 
2.400 74·24 7.40 25 
2.500 74-25 7.70 26 
3.000 74·26 9.20 26 
3.600 74-27 11.10 27 
4.000 74-28 12.30 27 
4.300 74-29 13.30 28 
5.000 74-30 15.40 28 
6.000 74-31 18.50 29 
7.200 74·32 22.10 29 
7.500 74-33 23.10 30 
8.600 74-34 26.50 30 

10.000 74-35 30.80 31 
1+000 74·36 36.90 32 
12.250 74·37 38.50 33 
15.000 74·38 46.20 33 
17.500 74-39 53.90 34 
20.000 74-40 61.60 35 
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1800 COILS, CHOKES, & INDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
TYPE U - Uncased - AVAILABLE 
FOR CORES 06,48, 74, 24, 23, 21 

. 975 
MAX. 

CORE NO. 24 

.422 
MAX. 

Recommended Frequency: Up to 20 KHz 
Maximum Inductance: 12 H. 
Special Core Stabilization: D, W, M, l. 

TYPical 

DCR 
Distributed 

Inductance Part Capacity 
±1%(mH) Number ~ohms.l (pf) 

6.0 24·1 0.88 40 
7.2 24-2 0.97 40 
8.6 24-3 1.33 42 

10.0 24-4 1.44 42 
12.0 24-5 1.80 42 
15.0 24-6 2.01 44 
17.5 24-7 2.74 44 
20.0 24-8 2.93 44 
24.0 24-9 3.21 44 
30.0 24-10 5.20 46 
36.0 24-11 5.70 46 
43.0 24-12 6.23 46 
50.0 24-13 8.31 46 
60.0 24-14 9.10 48 
72.0 24-15 9.97 48 
86.0 24-16 13.50 48 

100.0 24-17 14.50 50 
120.0 24-18 20.00 50 
150.0 24-19 22.40 50 
175.0 24-20 30.80 52 
200.0 24-21 32.90 52 
240.0 24-22 36.10 52 
300.0 24-23 52.50 54 
360.0 24-24 57.50 54 
430.0 24-25 62.90 56 
500.0 24-26 87.00 56 
600.0 24-27 95.30 56 
720.0 24-28 104.00 58 
860.0 24-29 142.00 58 

1.00 H 24-30 153.00 58 
1.20 H 24-31 212.00 60 
1.50 H 24-32 237.00 62 
1.75 H 24-33 256.00 62 
2.00 H 24-34 345.00 64 
2.40 H 24-35 376.00 64 
3.00 H 24-36 522.00 64 
3.60 H 24-37 572.00 66 
4.30 H 24-38 768.00 66 
5.00 H 24-39 861.00 68 
6.00 H 24-40 1150.00 68 
7.20 H 24-41 1260.00 68 
8.60 H 24-42 1740.00 70 
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FREQUENCY IN KILOHERTZ 

TYPE P - Compression Molded 
AVAILABLE FOR CORES 
06, 48, 74, 24, 23, 21 

WT. 1.0 oz. 
6-32 UNC-28 OR 
CLEARANCE HOLE .144 

1\ 1.068 j ~ MAX. -

CORE NO. 23 
Recommended Frequency Up to 15 KHz. 
Maximum Inductance: 15 H. 
Special Core Stabilization: D, W, M, L. 

.045x.080 

Typical 
Distributed 

Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pf) 

7.2 23-1 0.86 44 
8.6 23-2 0.94 44 

10.0 22-3 1.29 44 
12.0 23-4 1.41 46 
15.0 23-5 1.80 46 
17.5 23-6 1.95 46 
20.0 23-7 2.08 46 
24.0 23-8 2.87 48 
30.0 23-9 3.21 48 
36.0 23-10 5.09 48 
43.0 23-11 5.56 48 
50.0 23-12 6.00 48 
60.0 23-13 8.13 50 
72.0 23-14 8.91 50 
86.0 23-15 9.73 50 

100.0 23-16 13.00 52 
120.0 23-17 14.20 52 
150.0 23-18 20.00 54 
175.0 23-19 21.60 54 
200.0 23-20 23.10 54 
240.0 23-21 32.20 56 
300.0 23-22 36.00 56 
360.0 23-23 51.40 58 
430.0 23-24 56.20 58 
500.0 23-25 60.60 60 
600.0 23-26 85.20 60 
720.0 23-27 93.30 62 
860.0 23-28 102.00 64 

1.00 H 23-29 137.00 64 
1.20 H 23-30 150.00 66 
1.50 H 23-31 211.00 66 
1.75 H 23-32 228.00 68 
2.00 H 23-33 244.00 68 
2.40 H 23-34 336.00 68 
3.00 H .23-35 376.00 70 
3.60 H 23-36 511.00 72 
4.30 H 23-37 559.00 74 
5.00 H 23-38 602.00 74 
6.00 H 23-39 842.00 76 
7;20 H 23-40 1130.00 78 
8.60 H 23-41 1230.00 80 

10.00 H 23-42 1680.00 82 
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FR£QU£~Y IN KILOHERn 

TYPE M - Metal Cased - AVAILABLE 
FOR CORES 06,48, 74,24,23,21 

1.250 
.Alt 

;---~.~ 
[ 1 .• 7. I WT. 1.5 oz . 

MAX. ~ 
CORE NO. 21 
Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 20 H. 
SpeCial Core Stabilization: l. 

TYPical 

DCR\ 
Distributed 

Inductance Part Capacity 
+1% (mH) Number (ohms» (pf) 

10.0 21-1 0.83 50 
12.0 21-2 0.91 52 
15.0 21-3 1.29 52 
17.5 21-4 1.39 54 
20.0 21-5 1.70 54 
24.0 21-6 1.86 54 
30.0 21·7 2.08 56 
36.0 21-8 2.87 56 
43.0 21-9 3.14 58 
50.0 21-10 4.91 58 
60.0 21-11 5.38 60 
72.0 21-12 5.89 60 
86.0 21-13 7.96 62 

100.0 21-14 8.58 62 
120.0 21-15 9.40 64 
150.0 21-16 13.00 64 
175.0 21-17 14.00 64 
200.0 21-18 15.00 66 
240.0 21-19 20.70 66 
300.0 21-20 23.20 66 
360.0 21-21 32.30 68 
430.0 21-22 35.20 68 
500.0 21-23 38.00 70 
600.0 21-24 54.30 70 
720.0 21-25 59.40 72 
860.0 21-26 83.40 74 

1.00 H 21-27 90.00 74 
1.20 H 21-28 98.50 76 
1.50 H 21-29 137.00 76 
1.75 H 21-30 148.00 76 
2.00 H 21-31 199.00 78 
2.40 R 21-32 219.00 78 
3.00 H 21-33 244.00 80 
3.60 H 21-34 337.00 80 
4.30 H 21-35 368.00 82 
5.00H 21-36 492.00 84 
6.00 H 21-37 540.00 84 
7.20 H 21-38 591.00 86 
8.60 H 21-39 825.00 86 

10.00 H 21-40 1090.00 88 
12.00 H 21-41 1190.00 88 
15.00 H 21-42 1680.00 90 
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Totk~Drfr~ INDUCTORS 
~ INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 91()-777-7037 

TOROIDAL INDUCTORS 
TYPE PS/PF/PFC/PSC-Epoxy 
Encapsulated -AVAILABLE 
FOR CORES 59, 10,08,07,05 

PlERI'.RE 
~ UK THIUI leu ITYLI 

PI PSC NO FOOT 
PF pm WITH FOOT 

TYPE U - Uncase'd - AVAILABLE 
FOR CORES 59, 10,08,07,05 

1.150 
MAX, 

J ,sm 
MA't 

WT. 1.5 oz 

WT •• 82 oz. 

Mech. Tol. = ,±.01O unless indicated. 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. 
EXAMPLE: U 

CASE TYPE--.l 

59·1 

L..PART NUMBER 

CORE NO. 59 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 5 H. 
Special Core Stabilization: D, W, M, L. 

typical 

Dcli 
Distributed 

Inductence Part Capacity 
:!::l%(mH) Number (ohms) (Pf) 

3.0 59·1 0.85 50 
3.6 59·2 1.17 54 
4.3 59·3 1.27 56 
5.0 59-4 1.67 60 
6.0 59·5 1.83 64 
7.2 59·6 2.00 66 
8.6 59·7 2.75 68 

10.0 59·8 2.97 70 
12.0 59·9 3.25 74 
15.0 59·10 4.45 76 
17.5 59·11 4.80 78 
20.0 59·12 6.64 80 
24.0 59·13 7.27 82 
30.0 59·14 8.13 84 
36.0 59·15 11.30 84 
43.0 59·16 12.30 86 
50.0 59·17 13.30 88 
60.0 59·18 18.50 90 
72.0 59·19 20.30 92 
86.0 59·20 22.20 94 

100.0 59·21 30.70 96 
120.0 59·22 33.60 98 
150.0 59·23 48.30 100 
175.0 59·24 52.10 102 
200.0 . 59·25 55.70 104 
240.0 59·26 76.90 104 
300.0 59·27 86.00 106 
360.0 59·28 119.00 106 
430.0 59·29 130.00 108 
500.0 59·30 140.00 110 
600.0 59·31 188.00 112 
720.0 59·32 205.00 114 
860.0 59·33 225.00 116 

1.00 H 59·34 306.00 118 
1.20 H 59·35 335.00 120 
1.50 H 59·36 472.00 124 
1.75 H 59·37 510.00 126 
2.00 H 59·38 709.00 130 
2.40 H 59·39 777.00 136 
3.00 H 59-40 868.00 140 
3.60 H 59·41 1200.00 150 
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CORE NO. 10 
Recommended Frequency: Up to 25 KHz. 
Maximum Inductance: 12 H. 
Special Core Stabilization: il, W, M, L. 

'TJPlcal 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (Pf) 

5.0 10·1 0.76 50 
6.0 10·2 0.83 54 
7.2 10·3 1.14 56 
8.6 10-4 1.25 60 

10.0 10·5 1.34 64 
12.0 10·6 1.79 66 
15.0 10·7 2.00 68 
17.5 10-8 2.71 70 
20.0 10·9 2.90 74 
24.0 10-10 3.17 76 
30.0 10·11 4.34 78 
36.0 10·12 4.75 80 
43.0 10·13 6.72 82 
SO.O 10·14 7.25 84 
60.0 10·15 7.94 84 
72.0 10·16 11.00 86 
86.0 10·17 12.00 88 

100.0 10·18 13.00 90 
120.0 10·19 18.10 92 
150.0 10·20 20.20 94 
175.0 10·21 21.80 96 
200.0 10·22 30.00 98 
240.0 10·23 32.90 100 
300.0 10·24 47.20 102 
360.0 10·25 51.70 104 
430.0 10·26 56.50 104 
500.0 10·27 76.70 106 
600.0 10·28 84.10 106 
720.0 10·29 116.00 108 
860.0 10·30 127.00 110 

1.00 H 10·31 137.00 112 
1.20 H 10-32 183.00 114 
1.50 H 10·33 205.00 116 
1.75 H 10·34 221.00 118 
2.00 H 10·35 ,299.00 120 
2.40 H 10·36 328.00 124 
3.00 H 10·37 366.00 126 
3.60 H 10·38 506.00 130 
4.30 H 10·39 719.00 136 
5.00·H 10-40 775.00 140 
6.00 H 10·41 849.00 150 
7.20 H 10·42 1170.00 156 
8.60 H 10-43 1610.00 160 
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INDUCTORS 

TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
CORE NO. 08 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 16 H. 
Special Core Stabilization: D, W, M, L. 

Typical 
Distributed 

Inductance Part OCR Capacity 
""1% (mH) Number .(ohms) (pt) 

7.2 08·1 0.80 60 
8.6 08·2 0.88 64 

10.0 08·3 1.19 66 
12.0 08·4 1.30 68 
15.0 08·5 1.77 70 
17.5 08·6 1.91 74 
20.0 08·7 2.04 76 
24.0 08·8 2.81 80 
30.0 08·9 3.14 84 
36.0 08·10 4.21 86 
43.0 08·11 4.60 88 
50.0 08·12 4.96 90 
60.0 08·13 7.03 94 
72.0 08·14 7.70 96 
86.0 08·15 8.42 96 

100.0 08·16 11.50 98 
120.0 08·17 12.60 100 
150.0 08·18 14.00 104 
175.0 08·19 19.30 106 
200.0 08·20 20.70 106 
240.0 08·21 29.10 108 
300.0 08·22 32.50 110 
360.0 08·23 45.70 112 
430.0 08·24 50.00 114 
500.0 08·25 53.90 116 
600.0 08·26 74.40 118 
720.0 08·27 81.50 120 
860.0 08·28 89.00 124 

1.00 H 08·29 121.00 126 
1.20 H 08·30 133.00 128 
1.50 H 08·31 148.00 130 
1.75 H 08·32 196.00 134 
2.00 H 08·33 209.00 136 
2.40 H 08·34 229.00 140 
3.00 H 08·35 324.00 144 
3.60 H. 08·36 355.00 146 
4.30 H 08·37 489.00 150 
5.00 H 08·38 527.00 154 
6.00 H 08·39 751.00 160 
7.20 H 08·40 823.00 166 
8.60 H 08·41 938.00 168 

10.00 H 08·42 1220.00 170 
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FREQUENCY IN KILOHERTZ 

CORE NO. 07 

Recommended Frequency: Up to 15 KHz. 
Maximum Inductance: 18 H. 
Special Core Stabilization: D, W, M, L. 

Typical 
Distributed 

Inductance Part OCR' Capacity 
""1% (mH) Number (ohms) (pt) 

10.0 07·1 0.85 60 
12.0 07·2 1.17 64 
15.0 07·3 1.30 66 
17.5 07·4 1.71 68 
20.0 07·5 1.83 70 
24.0 07·6 2.00 74 
30.0 07·7 2.81 76 
36.0 07·8 3.08 80 
43.0 07·9 3.36 84 
50.0 07·10 4.43 86 
60.0 07·11 4.85 88 
72.0 07·12 6.88 90 
86.0 07·13 7.52 94 

100.0 07·14 8.11 96 
120.0 07·15 11.20 96 
150.0 ON6 12.60 98 
175.0 07·17 13.60 100 
200.0 07·18 18.50 104 
240.0 07·19 20.20 106 
300.0 07·20 29.00 106 
360.0 07·21 31.80 108 
430.0 07·22 44.70 110 
500.0 07·23 48.10 112 
600.0 07·24 52.70 114 
720.0 07·25 57.80 116 
860.0 07·26 79.60 118 

1.00 H 07·27 85.80 120 
1.20 H 07·28 119.00 124 
1.50 H 07·29 132.00 126 
1.75 H 07·30 143.00 128 
2.00 H 07·31 187.00 130 
2.40 H 07·32 205.00 134 
3.00 H 07·33 229.00 136 
3.60 H 07·34 317.00 140 
4.30 H 07·35 347.00 144 
5.00 H 07·36 471.00 146 
6.00 H . g~:~~ 516.00 150 
7.20 H 735.00 154 
8.60 H 07·39 803.00 160 

10.00 H 07-40 866.00 166 
12.00 H 07·41 1200.00 170 
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FREQUENCY IN KILOHERTZ 

CORE NO. 05 

Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 25 H. 
Special Core Stabilization: L. 

Typical 
Distributed 

Inductance Part OCR'. Capacity 
""1% (mH) Number (ohms) (pt) 

15.0 05·1 0.85 70 
17.5 05·2 1.15 74 
20.0 05·3 1.23 76 
24.0 05·4 1.34 80 
30.0 05·5 1.83 84 
36.0 05·6 2.00 86 
43.0 05·7 2.74 88 
50.0 05·8 2.96 90 
60.0 05·9 3.24 92 
72.0 05·10 4.34 94 
86.0 05·11 4.74 96 

100.0 05·12 6.62 100 
120.0 05·13 7.25 104 
150.0 05·14 8.11 106 
175.0 05·15 11.10 108 
200.0 05·16 11.80 110 
240.0 05·17 13.00 112 
300.0 05·18 ' 18.50 114 
360.0 05·19 20.20 116 
430.0 05·20 22.10 118 
500.0 05·21 30.60 120 
600.0 05'22 33.50 124 
720.0 05·23 47.20 126 
860,0 05·24 51.60 130 

1.00 H 05·25 55.60 134 
1.20 H 05·26 76.70 136 
1.50 H 05·27 85.80 138 
1.75 H 05·28 117.00 140 
2.00 H 05·29 125.00 144 
2.40 H 05·30 137.00 146 
3.00 H 05·31 187.00 150 
3.60 H 05·32 205.00 154 
4.30 H 05·33 224.00 156 
5.00 H 05·34 305.00 160 
6.00 H 05·35 334.00 164 
7.20 H 05·36 366.00 166 
8.60 H 05·37 504.00 168 

10.00 H 05·38 707.00 170 
12.00 H 05·39 775.00 174 
15.00 H 05·40 866.00 180 
17.50H 05·41 1180.00 186 
20.00 H 05-42 1590.00 190 
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7(JRVT£L INDUCTORS 

PRODUCTS 
______ L.... .... 1 INC. 13402 South 71 Highway/Grandview,MO 64030/(816) 761·6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
TYPE .PS/PF/PSC/PFC-EpolCY 

. Encapsu.lated" AVAILABLE FOR 
CORES 30, 94, 28, 27, 25 

1 .m.. ~.25 I-- r 1.320 I MIN. I MAX. er -o~ 

LJt:: .. 
m. WT. 2.5 oz. 

PlIFIXTAIlE 
THRI HDlE S'lYLE 

PS PSC NO FOOT 
Pf PFC WITH 

TYPE U - Uncased - AVAILABLE 
FOR CORES 3D, 94, 28, 27,25 

"I 
6" MIN. 

1.265 MAX. .825 
MAX. 

TYPE P - Compression Molded 
AVAILABLE FOR CORES 
30,94,28,27,25 

6·32UNC·2Bor 
Clearance Hole Q.144 
j4·40 UNC·28 alsoavailablej 

WT. 1.6 oz. 

~ ill:. ~ WT. 2.5 oz. 

TYPE M -Metal Cased 

Mechanical Tolerance: ±.015 unless otherwise 
Indicated. • 

Studs are available on the "Mil Series on special 
request. 

CORE NO. 30 
Recommended frequency: Up to 20 KHz. 
Maximum Inductance: 17.5 H. 
Special Core Stabilization Available: 

B, D, L, M, W. 
Typical 

\ Distributed 
Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (Pf) 

5.0 30·1 0.53 63 
6.0 30·40 0.63 64 
7.2 30·41 0.76 65 
7.5 30·2 0.79 66 
8.6 30-42 . 0.90 67 

10.0 30·3 1.05 68 
12.0 30·43 1.2.6 69 
12.5 30·4 1.31 69 
15.0 30·5 1.58 70 
17.5 30·44 1.84 71 
20.0 30·6 2.10 72 
24.0 30·45 2.52 73 
25.0 30·7 2.63 73 
30.0 30·8 3.15 75 
36.0 30·46 3.78 76 
40.0 30·9 4.20 77 
43.0 30-47 4.52 78 
50.0 30·10 5.25 79 
60.0 30-48 6.30 80 
72.0 30-49 7.56 81 
75.0 30·11 7.86 81 
86.0 30·50 9.03 82 

100.0 30·12 10.50 83 
120.0 30·51 . 12.60 84 
125.0 30·13 13.10 84 
150.0 30·14 . 15.80 85 
175.0 30·53 1.8.40 86 
200.0 30·15 21.00 87 
240.0 30·54 25.20 88 
250.0 30·52 26.30 88 
300.0 30·16 31.50 89 
360.0 30·55 37.80 90 
400.0 30·17 42.00 91 
430.0 30·56 45.20 91 
500.0 30·18 52.50 92 
600.0 30·57 63.00 93 
720.0 30·58 75.60 94 
750.0 30·19 78.70 96 
860.0 30·59 90.30 97 

1.00 H 30·20 105.00 98 
1.20 H 30·60 126.00 99 
1.25 H 30·21 131.30 99 
1.50 H 30·22 157.50. 100 
1.75 H 30-61 183.80 101 
2.00 H 30·23 . 210.00 102 

~:~~I 30 62 252.00 103 
30·69 262.50 103 

3.00 H 30·24 315.00 104 
3.60 H 30·63 378.00 106 
4.00 H 30·25 420.00 107 
4.30 H 30·64 451.50 108 
5.00 H' 30·26 525.00 109 
6.00 H 30·65 630.00 110 
7.20 H 30·66 756.00 111 
7.50 H 30·27 787.50 112 
8.60 H 30·67 903.00 113 

10.00 H 30·28 1050.00 114 
12.00 It 30·68 1260.00 115 
12.50 H 30·29 1312.50 116 
15.00 H 30·30 1575.00 117 
17.50 H 30·31 1837.50 118 
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"0." 

CORE NO. 94 
Recommended Frequency: Up to 75 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: B, D, M, W, L. 

Typical 
Distributed 

Inductance Part OCR" Capacity 
+1% (mH) Number (ohms) (pt) 

5.0 94-1 1.05 32 
6.0 94·2 1.26 32 
7.2 94·3 1.51 33 

a 94·4 1.58 34 
94·5 1.80 35 

10.0 94·6 2.10 35 
12.0 94·7 2.52 36 
12.5 94-8 2.63 37 
15.0 94·9 3.15 38 
17.5 94-10 3.67 39 
20.0 94·11 4.20 40 
24.0 94·12 5.04 41 
25.0 94·13 5.25 41 
30.0 94·14 6.30 42 
36.0 94·15 7.56 43 
40.0 94·16 8.40 44 
43.0 94-17 9.03 44 
50,0 94·18 10.50 45 
60.0 94·19 12.60 46 
72.0 94·20 15.10 46 
75.0 94·21 15.80 47 
86.0 94·22 18.00 47 

100.0 94-23 21.00 48 
120.0 94·24 25.20 49 
125.0 94·25 26.30 49 
150.0 94·26 31.50 50 
17.5.0 94·27 36.80 51 
200.0 94·28 42.00 52 
240.0 94-29 50.40 53 
250.0 94·30 52.50 54 
300.0 94·31 63.00 54 
360.0 94·32 75.60 56 
400.0 94·33 84.00 57 
430.0 94·34 90.00 57 
500.0 94-35 105.00 57 
600.0 94·36 126.00 58 
720.0 94·37 151.00 58 
750.0 94·38 158.00 59 
860.0 94·39 181.00 59 

MILLIAMPSx1{'iiiR'"" 

10 20 50 100 200 500 1000 2000 5000 10000 
280 

240 

200 

180 

120 

80 

40 

0 
1 

t~?-~.9MIJAL~~~I"'~ 
~r:oUCTANCE DUE 10 AC & DC' 

XCITATION 

- II 
(TYPICAL Q VS VQUiN~ 

.5mH 
r "" / 1.2Hy 

100 jH \1 

D~~J~' 

101 '" 
100 ~ 
991 

98 T 
.7 A 

L g. 
os ~ 

:: ~ 
92 I 
91 ~ 
gO , 

10 20 50 100 200 500 1000 

FREQUENCY IN KILOHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

A-1294 For manufacturers' sales offices, see yellow pages EEM 1985 



1800 COILS. CHOKES. & INDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816} 761-6314 TWX 910-777-7037 

TOROIDAL INDUCTORS 
CORE NO. 28 
Recommended Frequency: Up to 35 KHz. 
Maximum Inductance: 25 H. 
Special Core Stabilization: 0, W, M. L. 

Typical 

DCR 
Distributed 

Inductance Part Capacity 
+1% (mH) Number (ohms) (pI) 

7.2 28-1 0.64 60 
8.6 28-2 0.70 64 

10.0 28-3 0.97 66 
12.0 28-4 1.06 68 
15.0 28-5 1.19 70 
17.5 28·6 1.66 74 
20.0 28·7 1.78 76 
24.0 28·8 1.95 78 
30.0 28·9 2.57 80 
36.0 28·10 2.82 84 
43.0 28-11 3.86 86 
50.0 28-12 4.16 88 
60.0 28-13 4.55 90 
72.0 28-14 6.33 94 
86.0 28-15 6.91 96 

100.0 28-16 9.36 98 
120.0 28-17 10.30 100 
150.0 28-18 11.50 102 
175.0 28-19 16.20 104 
200.0 28-20 17.30 106 
240.0 28-21 18.90 108 
300.0 28-22 26.50 110 
360.0 28-23 29.00 114 
430.0 28-24 31.70 116 
500.0 28-25 42.10 118 
600.0 28-26 46.20 120 
720.0 28-27 64.50 124 
860.0 28-28 70.50 126 

1.00 H 28-29 93.90 128 
1.20 H 28·30 103.00 130 
1.50 H 28-31 115.00 134 
1.75 H 28-32 154.00 136 
2.00 H 28-33 164.00 140 
2.40 H 28-34 229.00 144 
3.00 H 28-35 256.00 146 
3.60 H 28·36 281.00 148 
4.30 H t~8:i8 388.00 150 
5.00 H 419.00 152 
6.00 H 28-39 510.00 154 
7.20 H 28·40 624.00 156 
8.60 H 28-41 682.00 158 

10.00 H 28-42 930.00 160 
12.00 H 28-43 1020.00 164 
15.00 H 28-44 1440.00 166 
17.50 H 28-45 1550.00 168 
20.00 H 28-46 1660.00 170 

CORE NO. 27 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 30 H. 
Special Core Stabilization: D, W. M. L. 

Typical 
Distributed 

Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pI) 

8.6 27-1 0.63 60 
10.0 27-2 0.68 64 
12.0 27-3 0.95 66 
15.0 27-4 1.06 68 
17.5 27-5 1.15 70 
20.0 27-6 1.59 74 
24.0 27·7 1.74 76 
30.0 27-8 1.95 78 
36.0 27-9 2.52 80 
43.0 27-10 2.76 84 

50.0 27-11 2.97 86 
60.0 27·12 4.07 88 
72.0 27·13 4.46 90 
86.0 27·14 6.18 94 

100.0 27-15 6.67 96 
120.0 27-16 7.30 98 
150.0 27-17 10.30 100 
175.0 27·18 11.10 102 
200.0 27-19 15.50 104 
240.0 27-20 16.90 106 

300.0 27·21 18.90 108 
360.0 27·22 26.00 110 
430.0 27-23 28.40 114 
500.0 27·24 37.70 116 
600.0 27·25 41.30 118 
720.0 27·26 45.30 120 
860.0 27·27 63.10 124 

1.00 H 27·28 68.00 126 
1.20 H 27·29 74.50 128 
1.50 It 27·30 103.00 130 

1.75 H 27-31 111.00 134 
2.00 H 27·32 147.00 136 
2.40 H 27·33 161.00 140 
3.00 H 27·34 229.00 144 
3.60 H 27-35 251.00 146 
4.30 H 27·36 274.00 148 
5.00 H 27·37 374.00 150 
6.00 H 27·38 410.00 152 
7.20 H 27·39 559.00 154 
8.60 H: 27-40 611.00 156 

10.00 H 27·41 659.00 158 
12.00 H 27·42 912.00 160 
15.00 H 27·43 1020.00 164 
17.50 H 27·44. 1390.00 166 
20.00 H 27·45 1490.00 168 
24.00 H 27·46 1630.00 170 
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FREQUENCY IN KILOHERTZ 

WHEN ORDERING, ADD CASE 'PREFIX (TYPE) TO 
PART NUMBER. t 
EXAMPLE: U 30·1 
CASE TYPE---I L-PART NUMBER 

t Add "c" to part number of molded inductor if 
clearance hole is desired. 

FREQUENCY IN KILOHERTZ 

CORE NO. 25 
Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 40 H. 
Special Core Stabilization: L. 

Typical 

DCR 
Distributed 

Inductance Part Capacity 
+1% (mH) Number (ohms) (pI) 

12.0 25·1 0.60 80 
15.0 25·2 0.67 84 
17.5 25·3 0.94 86 
20.0 25·4 1.00 88 
24.0 25·5 1.10 90 
30.0 25·6 1.59 94 
36.0 25·7 1.74 96 
43.0 25·8 1.91 98 
50.0 25·9 2.42 100 
60.0 25·10 2.66 104 

72.0 25-11 2.91 106 
86.0 25·12 3.98 108 

100.0 25·13 4.29 110 
120.0 25·14 5.96 112 
150.0 25·15 6.67 114 
175.0 25·16 7.20 116 
200.0 25·17 9.67 118 
240.0 25·18 10.60 120 
300.0 25·19 15.50 124 
360.0 25·20 16.90 126 
430.0 25·21 18.50 128 
500.0 25·22 25.00 130 
600.0 25·23 27.40 132 
720.0 25·24 30.00 134 
860.0 25·25 40.40 136 

1.00 H 25-26 43.50 138 
1.20 H 25-27 60.80 140 
1.50 H 25·28 68.00 144 
1.75 H 25·29 73.40 146 
2.00 H 25·30 97.00 150 

2.40 H 25·31 106.00 154 
3.00 H 25-32 147.00 156 
3.60 H 25·33 161.00 158 
4.30 H 25-34 224.00 160 
5.00 H 25·35 241.00 166 
6.00 H 25·36 264.00 168 
7.20 H 25·37 367.00 170 
8.60 H 25-38 401.00 174 

10.00 H 25·39 432.00 176 
12.00 H 25·40 589.00 178 
15.00 H 25-41 658.00 180 
17.50 H 25·42 900.00 184 
20.00 H 25-43 970.00 186 
24.00 H 25·44 1060.00 190 
30.00 H 25·45 1490.00 196 
36.00 H 25·46 1630.00 200 

.5 10 20 50 100 

FREQUENCY IN KILOHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 
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1800 COILS, CHOKES, & INDUCTORS 

THEWILCO 
When Wilco promises to deliver, we do. It's been that way for over 30 years 
of electronic component manufacturing. 

1800 

Special services include reel taping, cut & formed leads, custom prototypes, and 
engineering sample kits. 

Custom inductive products include: high current filter chokes, hash chokes, shielded 
inductors and 3-section pi type windings. . 

For additional information on custom requirements at competitive pricing, contact Wilco 
Corporation. . 

~~f 
WILCO C'ORPORATION 

6451 SAGUARO COURT 
INDIANAPOLIS, IN 46268 

(317) 293-9300 

I~\ 
A·1296 For manufacturers' sales offices, see yellow pages EEM 1985 



1800 COILS, CHOKES, & INDUCTORS 1800 

COMMITMENT 
r3/16'~ ./ .095" 

.095" j.. Y4"..j (' 

-====1=y,=,,=_===I~~r~~~~~:1=Y,="=_==- ==========~~=~=========== 
\. 1'12" -~~~ Y4" ~~. --1'12" .-----i 

"ML" SERIES 
WI LCD L Q 

PART # uh NOM. 
ML SERIES 

ML lOS .10 45 
ML 15S .15 45 
ML 22S .22 47 
ML 33S .33 44 
ML 47S .47 45 
ML 68S .68 44 
ML lOG 1.0 30.3 
ML15G 1.5 31.3 
ML22G 2.2 32.1 
ML 33G 3.3 33.3 
ML 47G 4.7 33.5 
ML 68G 6.8 42.7 
ML 100 10 39.1 
ML 150 15 64.5 
ML 270 27 64.8 

Intermediate Values Available 

S.R.F. 
NOM. 
(MHz) 
750+ 
712 
541 
428 
387 
308 
253 
208 
169 
137 
114 
54.0 
48.6 
36.5 
27.0 

R.O.C. 
OHMs 
NOM. 
.06 
.08 
.09 
.13 
.21 
.23 
.33 
.58 

1.17 
2.68 
3.44 

.43 

.72 
1.43 
3.54 

I 
(MA) 
MAX 
1489 
1290 
1216 
1012 
796 
760 
635 
479 
337 
223 
197 
557 
430 
300 
194 

OIA. 
NOM. 

.107 

.107 

.109 

.107 

.105 
.107 
.106 
.104 
.102 
.100 

.104 

.102 

.100 

All choke coils in this series are the same size as the unit illustrated. 
Leads are of No. 21 tinned wire. Tolerances are ± 15% for ML10S 
through ML82S: ± 10% from ML lOG through ML270. All units are 
impregnated with thermosetting varnish. Color coding available. 

.156 .625 , .438\0 I 
==.1=87===\==:::~ 

V_1'12"._ 
j..-A.....f 

"U" SERIES 

WILCO L 
PART # uh 

U 150 15 
U 350 35 
U 550 55 
U 101 100 
U 141 140 
U 181 180 
U 301 300 
U 501 500 
U 701 700 
U 901 900 
U 252 2.5 MH 
U 752 7.5 MH 

Q 
NOM. 

24.9 
20.5 
18.1 
15.6 
24.7 
24.4 
24.2 
23.6 
38.4 
36.4 
70.8 
64.6 

U 153 15.0 MH 72 
U 253 25.0 MH 70 

Intermediate Values Available 

S.R.F. 
NOM. 
(MHz) 
20.00 
14.00 
11.40 
8.80 
7.21 
6.52 
5.11 
4.02 
3.33 
2.87 
1.02 
.62 
.44 
.34 

R.O.C. 
OHMs 
NOM. 
1.7 
2.6 
3.4 
4.4 
5.5 
6.3 
8.5 
11.0 
27.0 
31.0 
32.0 
65.0 
64.8 
88 

I 
(MA) 
MAX 
480 
420 
380 
350 
330 
320 
290 
270 
160 
150 
150 
130 
110 
95 

OIA. 
NOM. 

.218 

.250 

.281 

.312 

.343 

.375 

.437 

.500 

.562 

.562 

.500 

.500 

.418 

.512 

All choke coils in this series are Durez covered and EIA color coded. 
They have an inductance tolerance of ± 10% and leads are No. 20 AWG 
tinned copper 1 W' long. Parts U150 through U501 are wound on .156" 
dia. phenolic forms with "A" dimensions 'I,.". Parts U601 through 
Ul02 are wound on the same form with "A" dimensions W'. Parts 
U252 through U752 use .156" dia. powdered iron forms, "A" 
dimension W'. Parts Ul03 through U253 use .187" dia. iron forms, 
"A" dimension 'Is". Diameters of coils vary from v." to 'Is" depending 
on inductance value. 

"MU" SERIES 

WI LCD 
PART # 

MU 390 
MU 470 
MU 560 
MU 680 
MU 820 
MU 101 
MU 121 
MU 151 
MU 181 
MU 271 
MU 331 
MU 471 

L 
uh 

39 
47 
56 
68 
82 

100 
120 
150 
180 
270 
330 
470 

Q 
NOM. 

20.0 
18.2 
17.7 
17.0 
16.0 
15.5 
22.4 
22.8 
23.4 
23.9 
24.4 
23.1 

MU 681 680 49.0 
MU 102 1000 43.6 
MU152 1500 56.7 

Intermediate Values Available 

S.R.F. 
NOM. 
(MHz) 
11.2 
10.9 
10.6 
10.5 
10.4 
10.3 
9.6 
9.0 
7.6 
5.7 
5.2 
4.3 
2.9 
2.1 
1.9 

R.D.C. 
OHMs 
NOM. 
5.8 
6.5 
7.1 
7.8 
8.6 
9.3 

10.8 
12.2 
13.7 
16.9 
18.9 
22.6 
12.7 
15.5 
23.9 

I 
(MA) 
MAX 
185 
175 
162 
165 
163 
159 
150 
143 
140 
130 
126 
117 
141 
131 
117 

DlA. 
NOM. 

.156 

.187 

.218 

.187 

.218 

All choke coils in this series are the same size as the unit illustrated. 
Leads are of No. 21 tinned wire. Tolerances are ± 10%. All units are 
impregnated with thermosetting varnish. Color coding available. 

I- '12" -l 
========~~~L======== 
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"W" SERIES 

WI LCD 
PART # 

W 10 G 
W 12 G 
W 15 G 
W 22 G 
W 27 G 
W 39 G 
W 47 G 
W 68 G 
W 100 
W 150 
W 220 
W 330 
W 470 
W 680 

L 
uh 

1.0 
1.2 
1.5 
2.2 
2.7 
3.9 
4.7 
6.8 
10 
15 
22 
33 
47 
68 

Q 
NOM. 

45 
45 
45 
45 
45 
45 
50 
50 
50 
30 
85 
80 
90 
90 

S.R.F. 
NOM. 
(MHz) 

238 
218 
200 
165 
149 
127 
114 
94.8 
78.5 
63.9 
36.1 
30.6 
24.9 
21.6 

W 101 100 100 17.8 

Intermediate Values Available 

R.O.C. 
OHMs 
NOM. 

.11 

.12 

.14 

.26 

.34 

.61 

.80 
1.35 
2.50 
5.10 
1.10 
1.38 
2.32 
3.00 
5.40 

I 
(MA) 
MAX 
1965 
1882 
1742 
1278 
1118 
835 
729 
561 
412 
288 
622 
555 
428 
376 
280 

OIA. 
NOM. 

.179 

.179 

.179 

.175 

.175 

.172 

.170 

.169 

.167 

.165 

.170 

.169 

.167 

.166 

.165 

All choke coils in this series are the same size as the unit illustrated. 
Leads are of No. 20 tinned wire. Tolerances are ± 20% for Wl0G 
through W22G: ± 10% from W27G through Wl0l. All units are 
impregnated with thermosetting varnish and are EIA color coded. 

Our more popular, cataloged stock units are available in quantity for immediate delivery. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1297 



1850 CORES, MAGNETS, & FERRITES 1850 

SOFT FERRITE MATERIALS 

GENERAL DESCRIPTION - Allen
Bradley offers ferrite cores produced 
from three materials - designated W5, 
R02 and ROO. Each material is designed 
to fulfill specific applications, since no 
material can provide the specific mag
netic properties needed for every circuit. 

W5 MATERIAL - W5 is designed to be 
used in circuits where a low loss power 
ferrite is required. It is capable of 
operating at high flux densities at fre
quencies up to 500 KHz.' Above 500 
KHz, it may continue to provide useful 
performance when applied at low flux 
densities. Because of its low core 
losses, it is ideally suited for applica
tions above 400 Hz where the excessive 
heating of laminated iron or tape 
wound cores becomes impractical. W5 
also exhibits a linear B vS.,H variation 
at flux densities less than 1500 gauss. 

The versatility of W5 material is the 
major factor for the existence of the 
standard ferrite core program. This pro
gram offers W5 material in a variety of 
part shapes, namely Bar cores, E-cores, 
Pot cores, Toroidal cores, and U-cores. 

R02 MATERIAL - For circuits 
operating at frequencies up to 10 MHz 
or where a temperature stable initial 
permeability material is required, R02 
should be specified. R02 is ideally 
suited for demanding applications 
such as those requiring high Q and for 
temperature stable inductors. R02 ma
terial has core losses similar to those 
of W5 material cores, at frequencies 
between 500 KHz and 1 MHz. Between 
1 MHz and 10 MHz core losses for R02 
are less than those for W5. R02 is a 
desirable substitute for W5 at high 
frequencies. 

ROO MATERIAL - This rectangular 
loop ferrite material exhibits high 
induction and low coercive force. It is 
useful in continuous switching applica
tions which drive the core to saturation 
at frequencies less than 25 KHz. Rec
tangularity (Br/Bs) of greater than 80 
percent makes R03 particularly suit
able for magnetic amplifiers, frequency 
converter~, and switching device 
applications. 

Because of the increasing interest in 
R03 cores, this material is now avail
able through the Standard Ferrite Core 
program. ROO is now available in eleven 
different sizes of toroids. 

-The following table is a summary of the typical characteristics of each material at 25° C. 

Magnetic Properties 

Saturation Flux Density (Bs) 
Gauss @'100ersteds 

Initial Permeability ( p. i) 

Maximum Permeability ( p. max) 

Core Loss (P cI) (p. watts/cm"-Hz) @ 1350 Gauss 

Rectangularity (B,IB.) 

Temp Coefficient of J.l1 (TC)%fC 

APPLICATIONS: 

W5Materiai 
Switching Power Supplies 
Transformers - All Types 

Inductors 
Ignition Systems 

Regulators ' 
Displays 

R02 Material 
Inductors ' 

Transformers 
Saturable Reactors 
Particle Accelerators 

Induction Heaters 
Antennas 

W5 R02 R03 
16KHz 4KHz 1_5KHz 

4900 2750 3900 

2800 290 325 

4000 510 3500 

2.5 - -

- - L.80 

- .02 -

ROS Material 
Magnetic Amplifiers 

Frequency Converters 
Magnetic Memories 

Voltage Feedback Inverters 
MagnetiC Switches 

For more information request Publication R02-2.0, Publication R03-2.0 and 
Publication W5-2.0. 

II ALLEN-BRADLEY 
Shawnee, Oklahoma 74801 
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1850 CORES, MAGNETS, & FE;RRITES 1850 

CERAMIC PERMANENT MAGNETS· 

GENERAL DESCRIPTION - Allen- .. ----------------------.. 
Bradley offers a wide range of ferrite 
permanent magnets in material grades 
M6 through M10. Each is an .oriented 
ceramic permanent magnet material 
ideally suited for specific requirements. 
This wide range of materia.ls allows the 
design engineer to custom fit his mag
net choice to the needs of the applica
tion and the severity of the operating 
environment. . 

This selection of permanent magnet 
materials represents the most techni
cally advanced ceramic grades avail
able in production quantities today. 
Typical configurations are angular arc 
segments, rings, bars, blocks, cylinders 
and slabs. Common applications are: 

1. DC Commutator Motors 
2. Brushless Motors 
3. Synchronous Motors 
4. Linear Actuators 
5. Stepper Motors 
6. Alternators and Generators 
7. Magnetos 
8. Magnetic Separators 
9. Material Handling and 

Holding Devices 

APPLICATIONS - Magnetic circuits 
that can be designed to take full advan
tage of the specific flux density and 
coercive force of each material offer 
opportunities for improved perfor
mance in the assemQled product in one 
or more of the following ways: 

1. Higher efficiency 
2. Cooler operation 
3. Greater output power 
4. Smaller package size 
5. Less weight 
6. Lower cost 

DESIGN VERSATILITY - A wide range 
of options using Allen-Bradley magnet
ic materials are available to the mag
netic circuit designer. 

I 

• Large and small blocks - current 
sizes range from roughly 1/100 oz. 
to over 10 Ibs. 

• Single or multiple pole patterns 
can be magnetized on a single 
magnet. The number. of poles is 
limited only by the capability ot 
magnetizing fixturing. 

• Radial or transverse orientation. 

MAGNETIZATION - It is usually desir
able to magnetize the magnet after 
assembly to avoid handling problems. 
Since magnets are oriented in manu
facture, they must be magnetized in t!:le 
direction of orientation in order to ob
tain the listed magnetic properties. In 
other directions, only a fraction of the 
listed magnetic properties can be real
ized. These magnets require a magneti
zation force of 10,000 oersteds on 
20,000 ampere turns per inch of magnet 
length in direction of orientation to 
secure proper magnetization. 

DESIGN NOTES - The total flux pro-
• Large and small arcs - current sizes duced by a magnet of any configuration 

range from 1/10 o? to over 5 Ibs. is a function not only of the magnetic .. 
COMPARATIVE PERFORMANCE - M6 M7 M8 

Peak Intrinsic Energy Product 8.5 12.0 10.5 (BIHI), mega-gauss-oersteds 
Peak Normal Energy Product 

2.7 2.7 3.5 (BdHd), mega-gauss-oersteds 
Residual Induction -

(Br), gauss typical. 3400 3400 3850 

Intrinsic Coercive Force typical 3200 4250 3150 
(Hci), oersteds minimum 3000 4000. 3000 

Normal Coercive Force typical 2900 3250 295U (Hc), oersteds 

properties of the material from which it 
is ~made but also its physical dimen
sions, and the degree of orientation 
and other factors related to the manu
facturing process. To insure delivery of 
flux as designed, the magnet must be 
magnetized· to saturation and have 
sufficient coercive force to resist the 
demagnetizing effect of opposing mag
netic fields to which it might be 
exposed. 

The characteristics ploUed onthe next 
page show the normal and intrinsic 
demagnetization curves for each mate
rial at various temperatures. To avoid 
loss of flux, irreversible except by re-, 
magnetization, it is necessary that a 
magnet be operated above the knee of 
the demagnetization curve correspond
ing to the lowest temperature to which 
it may be subjected. The determination 
of this low temperature operating pOint 
must take into consideration not only 
the permeance coefficient of the mag· 
netic circuit in which the magnet oper· 
ates, but also any other demagnetizing 
m.m.f.'s which may exist. 

M9 MIl M10 

13.0 12.6 12.0 

3.2 3.4 3.8 

3700 . 3800 4000 

4200 4000 3500 
4000 3800 3300 

3425 3450 3350 

.The flux performance of production magnets will be within ± 7% of the flux produced by. magnet haVing nominal print dimensions and typical residual induction. 

_ ALLEN-BRADLEY 
Shawnee, Oklahoma 74801 
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1850 CORES. MAGNETS. & FERRITES 1850 

TYPICAL DEMAGNETIZATION CURVES 
------ Normal Demagnetizing Curves 
- - - Intrinsic Demagnetizing Curves 

- - - Energy Product Curves 
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For more information request Publications M6-2.0, 
M7-2.0, M8-2.0, M9-2.0, M9B-2.0 and M10-2.0. 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency . 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
'GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz lIertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (108 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LN A low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
... F microforad 
MHz megahertz ' 
MIPS million instructions per second 
MIB microcomp1;lter interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear .electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) . 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
'PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistancie-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 2500 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI verY large scale integration . 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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.JOJl,!!!tf! 
1111111111 __ • dOBMASTER MAGNETS 

STOCK JOBMASTER MAGNETs 

lto 831 15.8 jIi 17.5 'Ii. Tapped 28 
Hole 

832 19.0 ;, 20.6 'if. OBA/6S1 47 1;' 

833 25.4 27 1 Ii. or 100 3~ 
10NF 

834 30.1 lli. 35 1~ 19' 7 

~~ 
SHALLOW POT MAGNET 

~ ~. POCKET MAGNE: 

Cat No mm ins 

B 602 25.4 1 

BUTTON MAGNET 

A 

821 9.5 

822 12.7 

823 15.9 

824 25.4 

MAJOR MAGNET 

A 
Cat No 

862 111 

A B C 

11.1 li. 38 1~ 4.7 li. 100 3~ 

B c D Weight 
mm ins ins mm Ins sr 0. 

6.35 ~ 7.9 ~ 1.9 li. 28.3 1 

B C Weight 
ins ins 

l> 12.7 ~ 4.4 I~ 10 li 

~ 19 " 4.8 li. 28 

" 25.4 4.8 li. 58 2 

31.7 'l/ 8.4 l/ 113 

B C D E Weight 
ins gr oz 

8.3 l/ 2835 100 

MENTION EEM 
FOR YOUR FREE GIFT 

Micropower Gaussmeter 

• 0.25% ±1 digit accuracy all ranges 
• Automatic low battery warning. 100 hrs. 

life. 9V battery 
• No reference magnets required ... 

precalibrated probes 
• Cal function for special or custom probes 
• Calibrated analog output 200mV Full 

scale 
• Front panel calibration and set-up 
• Touch keyboard controls 
• Display lighting 
• Incremental/expanded scale operation. 

Null out up to ±4 kG 
• Millitesia version available. at no extra 

cost 
• Easy zeroing with three well balanced 

controls 
• 3 ft. cable 
• Rugged ASS case 
• January 1984 price: $324.00 + Probes 
• Probes for every application available at 

low cost 
• Duracell battery included 

• THE LATEST IN RARE EARTH MAGNETS 
•••• NEODYMIUM IRON BORON AND 
SAMARIUM COBALT MAGNETS IN STOCK. 

• VIEWING PAPER FOR VISUALIZING MAG
NETIC FIELDS. 

• JOBMASTER MAINTAINS AN EXTENSIVE 
STOCK OF MAGNETS, ELECTROMAGNETS, 
AND RELATED COMPONENTS. 

• CALL OR WRITE FOR CATALOG 

JOBMASTER CORPORATION 
9010 Liberty Road, Dept. E . 
Randallstown. Maryland 21133 
Phone: (301) 655-14QO 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1303 
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t< KRYSTINEL LINEAR FERRITE CORES 

III~ 
SLUGS COIL FORMS INSERT TUNING CORES 

.1. I •• II! 
THREADEO CORES CUP CORES BALUN CORES BOBBINS 

o. 00- II. I. 
TOROIDS WASHERS SHIELD BEADS SLEEVES 

11111 11:1111 
ityFctrv. quecy 

COIL FORMS, • TOROIDS 
. BOBBINS • SLEEVES 
BALUNS • CUP CORES 
BEADS· THREADED CORES 
Krystinel manufactures a comprehensive line of stan
dard and custom made ferrite cores. We maintain a large 
inventory of standard sizes and shapes thus providing 
off the shelf delivery. Because of our extensive tooling 
inventory, we are able to provide many special shapes 
without tooling charges and with short turn-around time. 
Our high volume capability for in-house Parylene and 
epoxy coating is another good reason to come to us for 
quick delivery at competitive prices. 
In addition to U.S. production, engineering, and sales 
facilities, our off-shore, labor-intensive operations make 
us competitive on a world-wide basis. Take advantage 
of our 30 years experience in manufacturing of high 
quality ferrrite cores and call us today. 

Qu,lity F torvs Fr q,e c 

120 

/ 
I--' 

'" , \ 
100 -

"" 
\ 

1\ 

/K5~ K4~ KMI ~ 

'\ 
20 

10 100 1000 .1 10 
Frequency- MHZ 

Quality Factor vs. Frequency 

MAGNETIC CHARACTERISTICS - , 

CIII .. CllrIIlI. Uolt ..,."1 M.IIIIII. 
M",rlll 1(31 K21 KGl KMI K41 KAI K51 K52 111 K14 K61 K91 
Initial 
Permeal>lIIty 

.» 15 40 120 200 275 370 400 850 275 600 1500 1800 

~:''!"'':;lIty ~MAX. 40 100 300 750 1000 1200 1500 2500 700 1900 2500 6000 

Coercive Force Oersted H. 23 4 2.5 1,5 1.0 1,0 0.5 0.4 0,8 0,4 0.4 0,15 

g:~~lon Flux Gauss BSAT 2200 2100 2800 2300 3100 3100 2100 3000 3000 3800 4750 4750 

@ H Oersted) Oersted H) (50) (20) (20) (20) (20 (20) (20) (20) (20) 20) (10) (10) 
Residual Flux Gauss B. 1350 1000 1500 1250 
D,nslty 

1500 1400 1100 1300 1200 1300 1750 1600 

CUrie °C Tc 500 450 400 275 
Temperature 

325 325 150 140 200 175 200 210 

Volume !)OCM p 2xlO' lxlO' lxto' lxlll' 
Resistivity 

lxl(1' lxl(1' lx10'. lxlll' 3xlO1 4xl0 1x102 5xl0 

Temperature % 
p.o r~5OC ±5 ±5 ±6 ±3 25°...ao° 5°_ ±12 ±10 ±5 ±8 ±10 ±30 

chal!il' of Initial +50% +50% 
rs="Jjlty 25°-0° 250 -00 

-25% -25% 
toes Factor MHz Tan6 325 80 25 50 55 50 20 20 15 20 17 15 
xll1-'@ 
frequencY 

~ 100 10 2 1 .4 ,4 .1 .1 .1 ,1 .1 .1 

Preferred Core All All All All Coli Beads Coli All Slugs Torolds Toroids Toralds 
Shap .. Forms Baluns Forms Threaded Beads Threaded 

81 ..... Torolds Sleeves Cores Cores 

T~~;~S Threads Cups Bobbins 
Slugs 

192 
2400 

6200 

0.15 
4750 

(10) 
1600 

210 

5xl0 

±35 

15 
.1 

Torolds 
Threaded 

Co ... 
Bobbins 

Fraquancy- MHZ 
Quality Factor vs. Frequency 

172 Kll K62 K63 Kif 
3500 4400 5000 6000 7500 

4500 6300 7000 7500 10,000 

0,15 0,13 0.1 0,08 0,1 
4200 4200 4300 4400 4300 

(10) (10) (10 10) (10) 

1200 1200 1100 900 1500 

150 150 150 150 150 

2xl0 2xl0 2xl0 2xl0 2xl0 

±20 ±20 ±25 ±25 ±30 

15 15 15 15 10 
.1 .1 .1 .04 .02 

K87 K73 K64 
10,000 3000 4500 

13,000 4500 6300 

0,1 0,1 0.1 
4300 4100 4200 

10) (10) 10) 

1200 700 800 

150 150 150 

2xl0 2xl0 2xlO 

±30 ±15 ±20 

10 ~U~!:~~~I~' .02 

All All Except <E Restricted to Torolds < .51n 0,0, ~ 
Coli Forms 

Threaded Cores 
Large Bobbins 

NOTES: 1. Normal tolerance IJ.o is ±20% except K87 ±30%. Permeability values vary with size if toroids used. Al values listed in the toroid section (Group l) reflect this variation. 
2. For extended temperature ranges in all materials or tighter temperature coefficients of permeability. contact Krystinel Engineering Dept. 3. loss data include both coil and core 
losses as read on a one/half inch diameter toroid. 4. Hysteresis loop data were taken. @ 25°C. 
KRYSTINEL CORP., Dept. EM, 126 Pennsylvania Ave •• Paterson, NJ 07509. 201.345·8900. TWX 710·988·5931 NatIonal StockIng DIstributor: Parmag Corp. 

A·1304 For manufacturers' sales offices, see yellow pages EEM 1985 



1850 CORES. MAGNETS. & FERRITES 1850 

K KRYSTINEL·LINEAR FERRITE CORES 
BOBBINS (ROUND) BOBBINS (RECTANGULAR) 

This Is jusl a partial listing of sizes and materials available This Is Just a partiallisling of sizes and materials available 

OVER· 
ALL 

LGTH. 
.946 
.788 
.866 
.788 
.750 
.500 
.330 
.265 
.184 
.185 
.045 

WITHOUTLEADS WITH LEADS 
SP',O.D. 

~S:'.~ ~ ,. o.D 
"U + 0~DGA. 

~~~ 
SPIN· SPIN· PART NUMBER 

FLANGE OLE OLE PRE· BASE 
0.0. LOTH. DIA. LEADS FIX PART NO. 
.945 .650 .512 - SIS0·IK 
.945 .492 .512 - MISO-E2 
.710 .570 .433 - PRKA-GA 
.710 .570 .433 - MIKA-E2 
.375 .500 .187 20 GA. Axial LFAQ-EAK2 
.200 .400 .110 22 GA. Axial EA5Q-BFM4 
.107 .230 .075 22 GA. Axial 9F32-6KM4 
.290 .155 .130 22 GA. Radial 7A8A-4FMN 
.155 .092 .079 ;!2 GA. Axial 594F-2MM4 
.160 .100 .110 - 5A4K-2V 
.070 .015 .045 - lA20-0F 

APPLICATIONS PREFIX MATERIAL 
HIGH FREQUENCY INDUCTORS HO KOI 
LOW FREQUENCY INDUCTORS H5 K51 
RF CHOKES, MEDIUM "L" H52 K52 
RF CHOKES, HIGH "L" H72 K72 
.RF CHOKES, HIGH "Bsat" H91 K91 

Matching sleeves are available for ail bobbins. 

OVER· 
PART NO. ALL FLANGE FLANGE SPINDLE 

LENGTH HEIGHT WIDTH SHxSTxSL LEADS PREFIX BASE PIN 

.375 .250 .075 .185x.050x 24GAx.750 Add 75AQ-6FPC 
.225 Prefix 

.750 .312 .330 .210x.ll0x - Here 8XLF-EA 
.500 

APPLICATIONS Prefix Material 
HIGH FREQUENCY INDUCTORS HOI KOI 
RF CHOKES, MEDIUM "L" H52 K52 
RF CHOKES, HIGH "L" H75 K75 
RF CHOKES, HIGH "Bsal" H91 K91 

Impedance vs. Frequency %Change of Initial Permeability vs. Temperature 

100 

20 

DI .. aDllon. 
Incbea 

0.0. 1.0. HT.· 
.080 .050 .050 
.100 .070 .OSO 
.100 .050 .OSO 
.130 .070 .050 
.130 .050 .OSO 
.138 .070 .050 
.155 .087 .050 
.155 .070 .050 
.162 .707 .050 
.190 .090 .050 

,.230 .120 .060 
.300 .125 .125 
.375 .187 .125 
.500 .312 .187 
.SOO .312 .250 
.500 .287 .187 
.500 .287 .250 
.630 .325 .250 
.820 .500 .250 
.870 .540 .2SO 

1,000 .500 .375 
1,000 .610 .375 
1.142 .748 .375 
1.250 .750 .375 
1.500 .750 .375 

-

V .-
~ 

1 

r-K82 
l?/ 

if- ~ 

K72, ~,/ 

I- 1 /--.; ~ 

-KOI 1-;1£. 
EqUIP~~nl:H~41~IA Impedance Analyzer. 
I i I Tesl Bead: One tur~1I 758K-3KOjf III 

10 100 
Frequency. MHz 

Impedance VS. Frequency 

1000 

+40 

TOROIDS 

I 
I%~, Kt4 .. , 

~ -" ~ ?-:~ 
,-:::,;,.. ;...,.f-
1"--

~~.--r'-:' '7 "",-- ..,,-
,/'/ 

KOt 
//. V K~2 

-K6t 

I ,# 

--"-r- -;7 

-50 -25 O. <:25 :+50 +75 +100 +125 
Temperature - DC 

Permeability VB. Teriiperature 

This Is JUst a partial listing of sizes and materials available 
Pulse rated toroid cores also available. Write for complete Information. 

I Materlll I CraSB 
Materlll Kal K21 KOI KAI K14 K&2 Kll I Kit I K92 K72 KOI KO~ K03 K88 K87 SIC' 

Prallx LSI L21 LOt LAI L14 Ll2 L61 I L91 I L92 L72 Lll Ll2 L83 L88 Ka7 Iional 
Ana 

Ba.a PIN AL (NH/N22) +20% CM' 

2A1F-1F 1.0 4.8 14.3 44 95 101 179 214 285 418 525 597 716 875 1188 .0048 
2V2C-1F 1.3 3.6 10.9 33 72 77 135 183 217 317 398 453 543 679 904 .0048 
2V1F-1F 2.6 7.0 21.1 85 141 140 264 316 421 616 775 880 1056 1320 1754 .0081 
3Q20-1F 2.4 6.3 18.8 58 126 133 236 282 376 5SO 692 786 943 1179 1585 .0097 
3Q1F-1F 3.6 9.7 29.1 90 194 206 364 436 582 849 1067 1213 1456 1820 2429 .0129 
3Y20-1F 2.5 6.8 20.7 83 137 146 258 309 412 603 757 862 1034 1293 1718 .0109 

.. 4F2H·1F 2.2 5.8 17.6 64 117 124 220 263 350 513 645 733 880 1100 1459 .0109 
z 4F20.1F 3.0 8.1 24.2 75 161 171 303 382 483 708 889 1010 1211 1514 2012 .0137 
'Ii 4M2C-1F 2.8 8.5 25.5 78 170 181 319 383 511 746 938 1065 1279 1598 2129 .0148 
'; 5F2K-IF 2.8 7.5 22.7 70 151 161 284 341 455 664 835 949 1139 1423 1894 .0161 
II 6K3F-1Q 2.9 7.9 23.8 73 158 168 297 356 474 694 872 991 1180 1487 1976 .0213 
; 8K3K-3K 8.3 22.2 88.7 205 444 472 834 1000 1333 1946 2446 2780 3336 4170 5553 .0705 
e AQ5C-3K 6.8 17.7 53.0 163 353 375 663 794 1059 1647 1944 2209 2651 3314 4412 .0758 
.. EA8X·5C 6.7 17.9 53.7 165 358 381 672 807 1076 1568 1971 2240 2688 3360 - .1132 
; EA8X-75 8.9 23.9 71.8 220 478 509 898 1078 1437 2096 2635 2995 - - - .1510 
= EA87·5C 7.9 21.1 83.3 195 422 448 791 949 1265 1846 2320 2837 - - - .1250 
£ ~7·75 10.5 28.2 84.6 226 564 599 1057 1288 1691 2468 3102 . 3524 - - - .1870 
... 109A·75 12.6 33.6 101.0 311 672 715 1261 1514 2019 2943 3110 3534 - - - .2450 
::i NFEA.75 9.4 25.1 75.4 232 503 534 942 1131 1508 2199 2765 3142 - -. - .2450 

PVFF-75 9.1 24.2 72.7 224 484 515 908 1091 1454 2000 2657 3020 - - - .2600 
TKEA·AQ 19.2 51.4 154.0 475 1028 1092 1928 2312 3083 4499 5655 6427 - - - .58SO 
TKHF-AQ 14.1 37.6 113.0 348 753 800 1412 1694 2259 3296 4144 4709 - - - .4570 
XMLo·AQ 12.1 32.2 97.0 298 645 685 - 1451 1935 2821 3547 4301 - - - .4530 
l00LF-AQ 14.6 38.8 117.0 360 779 827 - 1752 2336 3406 4282 4866 - - - .5850 
17VLF·AQ 19.8 52.7 159.0 488 1057 1122 - 2377 3170 4821 5810 6603 - - - .8620 

EXAMPLE: For K-21 toroid .155 00 x . 087 10 x .050 HT, art number is L21-4F2H-IF. ·Other core hei his available. Thesl are ust a representative selection . p g j 
NOTE: All Itams also available In 811OXY, add "E" 10 part number. High volume Parylene coating facilities in house, add "P" to part number. 

Mag-
netiC 
Palk 

La.rb 

.518 

.678 

.598 

.798 

.718 

.829 

.965 

.897 

.925 
1.116 
1.396 
1.695 
2.242 
3.239 
3.239 
3.139 
3.139 
3.810 
5.285 
5.825 
5.984 
6.423 
7.320 
7.980 
8.490 

KRYSTINEL CORP •• Dept. EM. 126 Pennsylvania Ave., Paterson, NJ 07509, 201-345,-8900, TWX 710-988-5931 - Nallonal Stocking Distributor: Permag Corp. 

EEM 1985 For manufacturers' sales offices. see yellow pages A-1305 
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1850 CORES, MAGNETS, & FERRITES 1850 

K KRYSTINEL LINEAR FERRITE CORES 
STANDARD COIL FORMS 

This Is Just a partial listing of all sizes and materials available 

DIMENSIONS - INCHES 
PART NUMBER LENGTH O.D. LEADS 
COI-4A 1 H-R5P .150 .052 #26 
COI-5Cl R-P5N .187 .061 #24 
COI-9725-M4N .322 .075 #22 
C01-AQ3K-M2N .375 .125 #22 
C01-EA4G-K26 .500 .156 #20 
C01-LF5C-K2N .750 .187 #20 
C01-TK70-K2G 1.000 .245 #20 
C01-l0Q70-K2G 1.250 .245 #20 

STANDARD SLEEVES 
This is Just a partial listing of all sizes and materials available 

DIMENSIONS - INCHES 
PART NUMBER LENGTH O.D. I.D. 

POI-4A3A-2G .150 .115 .086 
POI-8F3N-2T .295 .128 .098 
P01-AI49-35 .368 .149 .110 
P01-CH7 A-60 .437 .255 .210 
P01-EA7A-60 .500 .255 .210 

Matching sleeves are available lor all coli forms. 

"En CORES 
This lalust a partial listing of sizes and materials available 

PART NO. A B C D E F G 

S82-75EA"6E .500 .224' .250 .161 .0625 .125 .125 
S91-75TK-AQ3 1.000 .375 .250 .250 .125 .250 .250 

BINOCULAR BALUN CORES 
This Is Just a partial listing of all sizes and materials available 

Frequency- MHZ 

.. 
§ 

~10(~!!~~~~~~~~I!~~~1!1 § 

~ 

~ 10m~~!!!!11 l Note: One tum 18 defined 88 a U 
shaped wire through bOth holes. 1 10 100 lOGO 

Frequency- MHZ 

DIMENSIONS MATERIAL KOI KA11K52I K72 J K82 
INCHES PREFIX GOI GAl LG52 1 G72 1 G82 

HT w TH I.D. BASE PIN AL (NH/N2) @ 100 KHz 

.100 .141 .083 .031 2V41-2Dl 60 185 - - -

.100 .141 .061 .031 2V41-2Bl - - 414 - -

.100 .138 .081 .030 2V3Y-2Bl - - - 1776 2523 

.250 .280 .165 .073 7580-4Ql 124 - - - -

.250 .275 .160 .070 757V-4Kl - 390 - - -

.250 .270 .155 .070 757Q-4Fl - - 858 3534 5049 

.545 .525 .295 .165 FKFO-BFl 190 595 - - -

SHIELD BEADS 
This is lust a partial listing of all sizes and materials available 

== II) 
~-112. 

:E 
l: 

"OS ---

0 
I /' 
8 
Ii 
! 
.5 

/' 
.1 1 10 100 1000 

Frequency - MHZ 

Frequency -MHil 

DIMENSIONS MATERIAL KOI I /CAl I K14 I K52 K82 
INCHES PREFIX E01 EA1 J E14 E52 I E82 

HT O.D. I.D. BASE PIN AL (NH/N2) ±25% 

.050 .138 .051 lF3Y-IGO 30 93 202 214 1264 

.128 .138 .051 3N3Y-IGO 77 239 517 550 3237 

.128 .138 .062 3N3Y-1S0 62 192 416 442 2601 

.125 .163 .062 3K4N-1S0 73 227 491 521 3069 

.250 .163 .062 754N-1S0 147 454 982 1043 6139 
.125 .190 .090 3K5F-2KO 57 175 379 403 2373 
.250 .190 .087 755F-2HO 114 351 759 806 4745 
.250 .200 .062 755Q-1S0 178 550 1190 1264 7439 
.250 .300 .125 758K-3KO 133 411 889 945 5560 
.394 .236 .035 B96R-l06 218 664 1458 1550 -

~~TE: BgeR-l06 has six holes - tolerances for these are ±30%. 
lx-hole beads also available wound with l1f.t and 21f.t times of #22 or #2 

gao tinned copper wire. . 

PULSE RATED TOROID CORES 
Wide variety available: Write for complete information 

DESIGN KITS AVAILABLE 

KIT A: Toroids. KIT B: Coil Forms, Sleeves, Bobbins, KIT C: . 
Beads, Balun Cores. $20 each kit. Compartmented storage tray 
- with engineering information - containing a wide range 
(over.190 pes.) of various shapes,sizes, and magnetic char-
actenstlcs. 

SEND FOR FREE CATALOG 

KRYSTINEL 
126 PENNSYLVANIA AVE., DEPT. EM, PATERSON, NJ 07509 

201-345-8900 .. TWX 710-988-5931 
NATIONAL STOCKING DISTRIBUTOR: PERMAG CORP. 

A·1306 For manufacturers' sales offices, see yellow pages EEM 1985 



1850 CORES, MAGNETS, & FER RITES 1850 

MAGNET SALES & MFG. CO. MAGNET SALES & MFG. CO. MAGNET 

PI NINT 
eMAGNETS 

S ... and magnet assemblies . 
custom fabricated to your specifications! 

ClJ Whatever your application or need ... 
~ call us first. .. we may already have. 
~~ an answer for you! 
~ • magnets in all shapes, sizes and strengths-
QI1C:JIIJ alnico, rare earth, ceramic and flexible 

We are as close 
as your telephone. 

(
' HOT UNE SERVICE 

1·213·391·7213In California 
l1.800·421.6692NationWide 

FREE CATALOG UPON REQUEST. 

o 

!1.!'19D!! 
11250 Playa Court 
Culver City, CA 90230 

MAGNET SALES & MFG. CO. MAGNET SALES & MFG. CO. MAGNET 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1307 ! 
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riTiTiil selecUon 
lllWguide 

CRYSTAL FILTERS 

Frequency 
Electronics 

Frequency 
Selective 

A·I369' 

Networks 

CTS Knights A·I356 
A'1357 

Hughes 
Solid State 

McCoy 
Electronics 

Monitor 
Products 

Motorola 
Components 

Murata Erie 

NTK 
Technical 
Ceramics 

OPT A·1401' A·1401 A·1401' 
Industries 

Plezo A'1414 
Technology 

Reeves-
Hoffman 

A'1432 A·1432 

• Mil. Spec. 

EEM 1985 

-

crystal filters-2300 

A·1369' 

A·1336' Resonators 

A-1392 

A'1396' A·1397 Ceramic 
Filters 

' M399 Plezo-
ceramic 
Filters 

A·1401 

A·1414 A·1413 Discrlmi-
A·141S nators, 

Frequency 

A·142S' Dlscrlml-
nators, 
Frequency 

A·1432 A'I432 Filters, 
SAW 
Resonator 

436 A·1435- Filters, 
A'I437 Time Delay 

Discrimi-
nators, 
Frequency 

For manufacturers' saleff offices, see yellow pages A·1309 
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I riTiTiil s~8Cdon 
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A.13H;· I A·13W I I A'13W I I A.l3l4 Standards, Fre-
quency Time Code 

I I I I 
Instrumentation 

Billey Electric A·1322 A·1322 A·1322 A-1322 A·1322 A·l322 ! ! ! A·1323 ! Ao1323 ! ! A·l322 
A'1323 A·1323 Ao1323 Ao1323 

Comclok A·132S A'132S 1 I A·1325 

Comstron A'1327 A·1327 A'1327 A·1328 A'1327 A'1327 A·1327 A·1327 
A'1328 A'1328 A'1328 

"TI 
A·1328 A·1328 A·1328 A'l328 

0 

A'1333 J I 
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'" III 
Damon Ao1360 A'1360 A'1360 CD A·1360 A·1360 A·1360 

'" 8: Efratom I I I I I I A·1361' Standards, Time & 
n' Frequency 
CD 

'" . Electronic A'1362 A'l362 A'1362 M362 
'" CD Research 
CD f---
'< Fox Electronics I I I A.13s31 

1 1 I A·1363 I A'1363 I A·1363 I A'1363 I J I 1 J I A'1363 I I I A·l363 Resonators ~ 
0' ~ 

~ Frequency I I M367' I A'13S7' I I A'1367'! ! ! ! ! M367'! ! A'1367'! A'1367'! A'1367'! A'1367 
'0 Electronics 
II> 
(Q 
CD Hughes A'1370' A'1370' A'l370' A'1370' A·1370' A'1370' A'1370' A·l370' A·1370' A'137l' I A'1370' '" Solid State M371' A'1371' A'1371' Ao13W A'1371' A·1371' A'1,371' Ao1371' A'1371' 

Isotemp A·1374 A'1374 A'1374 A·1374 A'1374 A·1374 A'1374 A'1374 
Research A'137S A'137S A'137S A'137S A·137S A.137S A'137S A'137S 

ITT M377 A·1377 I A'1377 
Components 

Leach Corp. A'137S M37S M378 A'137S A·t378 A.137S M378! 

! 

! A'1378' Baud Rate 
Generator 

McCoy A'l382' A·1382' M382' A'1382' M382' A'l382' A'l382' A'l382' A'l382' Ao1382 A·t382 A'l382' A'l382' 
Electronics A'13BS' A'l3BS' A'1383' A·t383' A·l383' A·l383' A'1383 A·1383' 
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Co) ...... ...... 
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Midland RossI I I I I I I A·13B7 A·13B7 A·13B7 A·1387 A·13B7 Generators, Baud _GO 
NEL Rate E_sa. 
Monitor Products I I I I I I A·13B9 A·13B8 A·13S7 A·13BO- A·1391' A'13BB A·l38B c::LCD 

A·1390' A·13SS A.laQO' A·13S9 A'13S9 CDD. 
Motorola I I I I I I A'1392 A'1393 A·1393 Ao1393 A·1392 Ao1392 A·1393 Ao1393 Generators, --Components Baud Rate c= 

Resonator Crystals ==-----

M-tron A·1395 A·1395 Ao1395 A·1395 A·1395 

" Murata Erie A·1396 A·1396 A'1396 Ao1398 A·1398 A·1396 A'1396 A'1396 A·1396 A'1396 A·1396 Ceramic 0 ..... Resonators 
3 
III NTK Technical A·139S Ceramic ;j 
c: Resonators 
iD' 
0 Oscillatek A·1402' A·1402' A·1402' A·1402' A·1402' A·1402' A'1402' A'1402' A'1402' A·1402· A'1404 Generators; 
C 
CD 

A·1406 Baud Rate 

Cit Ovenaire Ao1409 A·140B- A'140B A·140S- A·140S- A·140S A·l40S A'140B- A·140B A'1410 A·140B A·1410 A·1410 A·1411 Ovens 

1/1 A'1410 A·l4l0 A'141O A·1410 A·1410 A·1410 A·1410 A·141O 
III 
iii" Plezo Technology A·1413 A'1413 A·1417 1'01416 A'1417 A·1417 - A'141B Precision 
1/1 

0 
Resonators 

:::: o· Q-Tech Corp. A·1420' A·H20' A·1420- A·1420- A·1420- A·1420 A'1420- A·142D- Ao1420 Generators, 
CD A'1422' A·1422' A·1422' A'1422' A·1422' Baud Rate 
!:!' 
1/1 Reeves-Hoffman A·1426 A·1427 A·1427 A'1426 Ao1426 A'1426 A·1426 ,A'1426 A·1426 
CD 
CD A'1427 A·1427 A·1427 A·1427 Ao1427 A·1427 A·1427 
'< 
!!!. SaRonix A'1430 A'1430 A·1430 A·l430 A·1430 A'1430 A·1430 I I I A·1430 Generators, 
0 A·1431 A·1431 A·1431 A·1431 A'1431 A'1431 A·1431 Baud Rate 
::e 

"C 
III I Sawtek A·1432 Ao1432 A·1432 A·1432 A'1432 A·1432 A'1432'1 I I A'1432 Oscillators, SAW co 
CD A'1432 Resonators, SAW 
1/1 

Seiko I I I Ao1433 Custom 
Instruments 

Sokol Crystal A·1435 A·1435 A'1435 A-1435 A'1435 
Prods 

Spectrum A·1438' A·143B' A-143B' A·143S', A·143B' A·143B' 
Technology A·1439' A·H39' A·1439' A·H39· A·1439' A·1439' 

Slatek, A'1441- A·1441- A·1441- A'1441- A'1441- Ao1441- A·1441-
A·1445 A·1445 A·1445 A'1445 A-1445 A·1445 A'1445 

Techtrol A·1446 A·1446 A·1446 A·1446 A'1446 I I I A'1447 Frequency 
A·1447 A'1447 A·1447 A·1447 A·1447 Multipliers 

;1 Vectron Labs. A'1450 A'1451- A·1450 A'1450 A·145D- A'1450- A·1453' A'1454 A·1452 A'1450 
A'1451 , A·1454' A'1452 A'1452 A·1453' A'1454' A·1454 Ao1452 

A'1454' A'1454' 
~ 

CD 

mi' Mil. Spec. 
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MICROPROCESSOR CRYSTALS 
FREQ.(MHz) PART NO. HOLDER FREQ.(MHz) PART NO. HOLDER 

1.0000 MAE10 HC33/U 6.144 MAE61 HC18/U 
1.8432 MAE18 HC 33/U 6.400 MAE64 HC18/U 
2.0000 MAE20 HC33/U 6.5536 MAE65 HC18/U 
2.097152 MAE21 HC33/U 7.680 MAE76 .HC 18/U 
2.4576 MAE24 HC33/U 8.000 MAE80 HC 18/U 

3.2768 MAE32 HC 33/U or HC 18/U 10.000 MAE100 HC 18/U 
3.579545 MAE35 HC 33/U or HC 18/U 12.000 MAE120 HC 18/U 
4.0000 MAE40 HC 18/U 14.31818 MAE143 HC 18/U 
4.0960 MAE41 HC 18/U 15.000 MAE150 . HC 18/U 
4.194304 MAE42 HC 18/U 16.000 MAE160 HC 18/U 

4.9152 MAE49 HC18/U 18.000 MAE180 HC 18/U 
5.0000 MAE50 HC18/U 18.432 MAE184 HC 18/U 
5.0688 MAE51 HC 18/U 20.000 MAE200 HC18/U 
5.185 MAE52 HC18/U 22.1184 MAE221 HC18/U 
5.9904 MAE59 HC 18/U 32.000 MAE320 HC 18/U 
6.0000 MAE60 HC 18/U 

36.000 MAE360 HC18/U 
48.000 MAE480 HC18/U 

AE 404 QUARTZ CRYSTAL CLOCK OSCILLATORS 
Model AE 404 is a low·profile resistance welded quartz crystal 
oscillator designed and manufactured to insure reliability. 

Output Frequency Frequency Temperature Input Input Waveform 
Range Stability Range Voltage Current Symmetry 

TTL 1 Hzt050MHz ±.01% O·C to + 70·C + 5 VOL ± 10% 25 mA to 125 mA 60/40 max. 

LSTTL 1 Hzt050MHz ± .01 % O·Cto + 70·C + 5 VOL ± 10% 20mAt070mA 60/40 max. 

CMOS 1 Hzto 8MHz ± .01 % O·Cto +70·C +5to +15VDC 5mA t020mA 6Q/40max . 

• Tighter Frequency Stability and Temperature Range available . • Higher frequencies available . 
• 14 pin + Dual·in·line package also available . 
• Dual outputs available. 

AE 808 MICROPROCESSOR CRYSTAL OSCILLATORS* 
Pulse Width High Pulse Width Low Rise Time Fall Time High Leve. Low Leve' 

FREQUENCY (Min) (Max) (Min) (Max) (Max) (Max) (Min) (Max) 

2.SOO0 MHz l80ns 2S0ns l80ns 2S0ns 20ns 20ns Vee· AV OAV 

4.0000 MHz 105ns 200ns 10Sns 200ns 20ns 20ns Vee - AV O.4V 

6.0000 MHz 65ns 90ns 6Sns 90ns 20ns 20ns Vee· .4V O.4V 

NOTE: All parameters measured under 150 pf.load over 0° to + 700 C temperature range. 
*For Zilog or Equivalent (Zilog is the trademark of Zilog, Inc.) 

HC18/U He 33/U 

~J[ 1 
PIN CONNECTION 

1-.750 -l 1 No Connection 

H T 7 Ground I+---- .800'----+l 

TgJ. .765 

2OO1L ) 8 Output 
.510 

~ ...L .250" U U 14. Input 
.500 . 2.50 
MIN MIN 

T, .192 T ~ .a170IA .030 CIA 

~ 
WIRE LEADS WIRE LEADS 

ANDERSON ELECTRONICS, INC. 
MICROPROCESSOR CRYSTALS 

310 Penn Street 
HOllidaYSbu~, Pennsylvania 16648 
Phone: 814-6 5·4428 TWX 510-691·2516 
Serving Since 1959 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1313 



2~00 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

When time is critical, 
count on Austron. 

The fact is, customers have been counting on Austron for time determination and 
frequency control instruments and systems for over 20 years. Austron's design and test 
capabilities have won us contracts ranging from feasibility studies through design, 
manufacturing, support, training and equipment updates. 

So if you're looking for a leading designer and subsystem manufacturer in time and 
frequency technology, look to Austron. When time is critical, count on Austron. 

OSCILLATORS 

Austron offers a complete family 
of high-precision, ovenized crystal 
asci lIators. 

• up to 5 x 10:"'11/24 hours aging 

• Frequencies from 1 to 120 MHz 

• MIL-SPEC,JANTX, Radiation 
hardened 

• Custom engineering 

Call or write for more information. 

IImDSMALL LIGHTWEIGHT 
Combines high stability with low power drain. Small, 

lightweight, plug·in package finds application whenever space 
Is at a premium and performance cannot be compromised. 
OUTPUT FREQUENCY: 5 MHz (standard) 
SIZE: 1.25 x 1.75 x 3.25 Inches" 
AGING RATE: 5, 2, or 1 x 10- 9/24 hrs. after 72 hrs. continuous 

operation 
AMBIENT TEMPERATURE STABILITY: 

<2.5xl0-8 from -20· to +65·C 

am DIGITAL APPLICATIONS 
Low profile, solld·state provides highly stable 1 MHz logic 

output for IC applications. Operates "from a Sovolt power supply 
packaged with size, weight and stability performance in a con· 
figuration for the IC Instrument designer. 
OUTPUT FREQUENCY: 1 MHz, TTL logic 
SIZE: 1.25 X 1.75 x 3.25 inches 
AGING RATE: 10, 5, 2 or 1 x 10- 9/24 hrs. after 72 hrs. 

cOntinuous operation 
AMBIENT TEMPERATURE STABILITY: 

<2x 10-8 from O· to +55·C 

mEXTREMELY LOW POWER 
Specifically designed for undersea applications where high 

stability and minimal power drain are of prime importance. 
OUTPUT FREQUENCY: 5 MHz 
SIZE: Cylinder, 2" diameter, 5.5" length 
AGING RATE: 

3 x 10 - 9/24 hrs. after 72 hrs. continuous operation 
1 x 10 - 9/24 hrs. after 30 days. 

AMBIENT TEMPERATURE STABILITY: 
<5xl0- 9 from -2· to +25·C 
(NOTE: Higher temperature models available) 

mVERSATILlTY 
Compact, rugged and designed for a wide range-of applica· 

tions. Available in many different frequencies, input voltages 
and mechanical configurations. 
OUTPUT FREQUENCY: 1 MHz through 10 MHz 
SIZE: 2.27 x 2.14 x 4 inches 
AGING RATE: 5, 2 or 1 x 10 -9/24 hrs. alier 72 hrs. continuous 

operation 
AMBIENT TEMPERATURE STABILITY: 

<2x 10-8 from -20· to +65·C 

IDm!LOW PHASE NOISE 
Features extremely low phase noise performance. 

OUTPUT FREQUENCY: 5 or 10 MHz 
PHASE NOISE (1 Hz BWl: 

135 dft, 10 Hz 155 dB, 100 Hz 160 dB, 1 kHz 

DlULTRA HIGH STABILITY 
Very rugged, high precision developed for use in satellite 

navigation systems. Required whenever system applications 
demand a precise time base or frequency reference. Ultimate 
aging of 5 x 10 -II/day, lOw phase noise and 5 MHz standard 
frequency. 
OUTPUT FREQUENCY: 5 MHz (standard) 
SIZE: 2.37x3.18x5 inches 
AGING RATE: 

5x 10- 10/24 hrs. after 24 hours operation; 
1 x 10 -10/24 hrs. after 30 days operation 

AMBIENT TEMPERATURE STABILITY: 
<2xl0-9 Irom -40· to +60·C 
<Sxl0- 10 from 0' to +50' C 
(Ultimate drift Is typically 5x 10- 11 after 90 days 

operation.) 

IIfZiI HIGHER FREQUENCY 
The latest addition to the Austron family, 1170 Series VHF, 

includes several units In the range of 35 MHz to 120 MHz. 
CALL FOR DETAILED INFORMATION AND AVAILABILITY. 

'05 AU8TRON, INC. P.O. BOX 14766 AUSTIN, TEXAS 78761 - (512) 251-2313 -TWX 9101874-1356 

2300 

A o1314 For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

TIMING & FREQUENCY 
INSTRUMENTS 

Austron manufactures a full line of instruments for 
precise management of time and frequency. 

2100/2100F LORAN·C RECEIVER/MONITOR 
Austron receivers are microprocessor·based, automatic acquisition and tracking 

receivers that utilize the lORAN·C groundwave to provide a traceable reference for 
time epoch determination, frequency management, calibration and control. These 
receivers provide time accuracy to one microsecond and frequency accuracy to 
parts In 1012. 

2110 DISCIPLINED FREQUENCY STANDARD 
A state·of·the·art, microprocessor controlled system that automatically locks the 

frequency of its precision ovenlzed crystal oscillator to that of an externally applied 
reference having superior long·term stability. Uses a thlrd·order servo technique to 
correct the frequency offset and aging of the internal oscillator. If the external 
reference Is removed or fails, the 2110 will continue to apply corrections and will 
typically limit the frequency offset to parts in 1012 for several days following the 
reference loss. 

1295C DISTRIBUTION AMPLIFIER 
Provides the necessary noise immunity and drive capability to interface a local 

frequency standard to other <!quipment at distances up to 1000 feet. Four standard 
frequencies can be accommodated (10, 5, 1 and 0.1 MHz). For other frequencies 
consult factory. Input frequencies and number of outputs for each frequency are 
customer specified to provide a more cost effective system. Single frequency units 
can have up to 40 individual outputs, while units with 2 to 4 frequency inputs will 
have four or more outputs for each input. 

12100 SERIES PORTABLE CLOCKS 
Compact, self'contained, self·powered time references providing stable time out· 

puts at several pulse and sinusoidal frequencies with a digital time-of·day display. 

TIME CODE INSTRUMENTATION 
A complete line of instruments from basic generators and readers to full comple

ment tape search and control units. Available for bench, panel, rack or portable. All 
standard IRIG, XR3 and NASA codes are available to give these instruments the 
flexibility to meet any system requirement. 

'*"'i·iM~i 
Complete systems for generation, management and distribution of precise time 

and/or frequency. Austron engineering has led to such sophisticated secure com· 
municatlon frequency control sets as AN/GSQ·174, AN/GSQ·183 and AN/GSQ·215. 

AUSTRON 2100 

AUSTRON 2110 

AUSTRON 1295C 

AUSTRON 12100 

AUSTRON 8152 

Time and Frequency Receivers, Disciplined Stan· 
dards, Distribution - Amplifiers, Time Code 
Generators and Readers and all ancillary equip
ment along with Austron Engineering ... put us to 
work, for you. o AUSTRON, INC P.O. BOX 14766 AUSTIN, TEXAS 78761 • (512) 251·2313· TWX 910/874-1356 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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2300 CRYSTALS,' OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838"':3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE / PENNSYLVANIA 16508 

CRYSTALS 

2300 

I 
-SUI#( 

Coldweld Vacuum Sealed 
Transistor Case Styles 

first name in frequency I control 

UNMATCHED PERFORMANCE DURING EXTREME SHOCK AND VIBRATION COMBINED WITH SUPERIOR AGING'AND HIGH 
RELIABILITY HAVE FIRMLY ESTABLISHED THIS STYLE AS F,RST CHOICE IN ADVANCED MILITARY AND SPACE SYSTEMS. 
EASE OF MOUNTING, FORM COMPATIBILITY AND MODERATE COST ALSO ATTRACT QUALITY COMMERCIAL USAGE. 

BK3 

A·1316 

SPECIFY Ike FOR 
.040(1.01) DIA. 'LUI")N 
PINI ., .. "ox. ,II' (7'.14) 
LONe. 

LOCATION OF TAB 
IS OPTIONAL 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONt. y) 

I -CRYSTAL' 
4 -GROUND 
IS -CRYSTAL 
7:-NC 

i.0015 

,275 
(6.98) 

MAX. 

-r-
.011 

(0.481 
OIA. 

i.OO2 

~ 

~,o" 
.010 (0.1,) DIA. PLUI-IN 
PINS ."ROX .. tll (7.14) 
LONG. 

.500 U2.701 MIN. 

D D O~·PECIFY 

i.0025 

INTEftNAL CONNICTIONS 
(NO'. 'Oft RII"'. ONLY) 

I - CRYSTAL 
S- Ne 
4- GftOUND 
&- CftYSTAL 
7-Ne 

i.003 

QUARTZ CRYSTALS. CRYSTAL OSCILLATORS 

L.J~~x(a:.r-

(':i~=1 (TO-S) 

IPECIP'Y 8Kf-18 fOR 
... OUNDIN. CAIE TO 
LIAD I. . 

,260 ~K3 
r- ~,TOIMIN' 

D 0 ~ OR !""ECIFY 

""--- ..Q!! l2:.!Il DIA J .5aS(975'! 018 (041) 

MAX OJA I) 

I I LOCATION Of TA. 
IS OPTIONAL 

-I « 
I
Z 
w 
:2: « o 
z 
::::I 
II.. 

INTERNAL CONNECTIONS 

I - CRYSTAL 
2-NC 
:5- CRYSTAL" 

1.0 

0.5 

For manufacturers' sales offices. see yellow pages EEM 1985 
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>-<> 0 
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a: 
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-30 

For further information call (814) 838-3571 or TWX 510-696-6886 

BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 
Vacuum Sealed 
Ultra High Stability 
Designed for optimum performance with temperature control 

I 
-Sl4'l#( 

first name in frequency I control 

This outstanding group incorporates the technology and craftsmanship that has made Bliley famous for quality 
without compromise. Exceptionally low aging and high Q characteristics provide precision reference for 
frequency standards, synthesizers and ultra stable system clocks. r790 ~~:,.07'l ___ ---'-

BG6IAH-5S/3S I .BOO 
(20.521 

OR .... 
BG6ISCH-5S/3S 114.6" 

1.500 

O 0 0 (38.101 
_,,_~I 

.017 (0.43) 
DIA. 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONL.Y) 

1- CRVSTAL 
a-CRYSTAL 
7-Ne 

BG6IAH-5S/3S OR BG6ISCH-5S/3S 
(GLASS ENCLOSURES) 

SC CUT 
GENERALIZED TEMPERATURE/FREQUENCY CHARACTERISTICS 

,. 
r-. , , r-. , r-. ,. 

y , , '- ,~ 

,ci , , 

-

.050U.27) 
CIA. PLUG-IN 
PINS . 

K --
-~ 

=:l{ 
t- 17 • r--
I- -- ",ITa· ,. 

• V l- I< 

~t 
I'~ 
J 

V d 
W M ~ ~ ~ ro ~ ~ _ 

TEMPERATURE DEGREES C 

~~~C(:+.,:~~ :,:~ 
LEADS .100 (12.1'0) IIIIN. 
LEN8TH OR l'EeIFY. 

BA6/BA6W 

1,720 1/11.29) I SPICI'Y IKI FOR 

f ~MAlt OIA. ~::(lA~~R~~'" .:~~1;::l 
LONG. 

48. 
"' .. , BK2W 
.AX 

L ---r 
&00 112 70) MIN 

,~~~) 0 D DO Oft SrECIFY 

DIA. l ··40 'fT;21.34' "'oAX. OIA. r
l 

'a 0& 

LOCATIO.N OF TAB 
IS OPTIONAL 

/' 
0 7 INTERNAL CONNECTIONS 

I NOS. FOR REF. ONt.. V I 

I -CRYSTAL 
4-GROUND 
!5-CRVSTAL 
7-NC 

BK2IBK2W 
(COLDWELD SEALED METAL ENCLOSURES) 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1317 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
, 2545 W. GRANDVIEW BOULEVARD 

P. O. BOX 3428 
. ERIE/PEN,NSYLVANIA 16508 

2300 

I 
CRYSTALS -stl'l#( 
Coldweld Vacuum Sealed first name in frequency I control 

ALTHOUGH SIMILAR IN APPEARANCE AND CONFIGURATION TO A COMMONLY USED SOLDER-SEALED COUNTERPART, 
BLiLEY'S BA SERIES FEATURES UNEXCELLED PROCESS CLEANLINESS AND FLUX-FREE SEALING IN VACUUM TO 
MINIMIZE CONTAMINATION. IMPROVED AGING AND RELIABILITY RESULT AT A MODEST COST PREMIUM. THE DATA 
FOLLOWING IS SUGGESTED FOR GENERAL GUIDANCE. SUPERIOR PERFORMANCE IN TEMPERATURE STABILITY AND 
AGING CAN BE PROVIDED IF REQUIRED. 

t·.,a (17 •• 5) MAX1 

I 
BAS ci~.~~l 

MAX. 

<!:ffi=====ffi=!'~ 
.23' (13.015) 

BA4 .840 
(16.26) 

MAX. 

~==;!;=!>~ 
.238 (6.05) 

REF. 

BA2 (i~"'.l 
MAX. 

--.l 
.040 (1.02) I t .238~:~5) 
~~SPLUG-IN ' ~ 

.050 (1.27) REF. 

.040(1.02) 
DIA. PLUG -IN 
PINS 

----, 
.275 (6.99) 

(i!~:~llh 

.192 (4.88) 

(it~~l I l--.i ~:~s PLUS'-IN 48602341 ------r.PECIFY IAGW FOR 
.. .030(0.78) DIA.WIRE r··· U •. III--j I I, MAX. ~l-----.l MAX'-EEIf_O I 200 (!5.08) 

MAX. 

A·1318 

1.,765 Ut.431~ LEADS .aoo (12.70) M'N. 

~ 
MAX. 1'\.11-

1 
---rLEN8TH OR SPECIFY. 

BA6 

BA6, 
BA4, 

& 
BA2 

BA2 

.. -_ -+- .36~l~·.14) 

i----t"~ 

±.OO8 

±.003 

±.OO4 

±.OO2 

-tB!o .265(6.73) 
MAX. 

SPECIFY IA4W FOR ----r .017 (0.45) DIA. WIRE 
LEADS .soo 112.70) MIN. 
LENITH OR SPECIF't. 

±.01 ±.01S DT 

t.oos t.007 GT 

t.007 ± 011 SL 

At 

±.OO25 ±.004 

20 

3 

. -----r 
SPECIFY 1"2W FOR 
.017 (0.43) DI .... WIRE 
LEADS .500 1t2.TOI MIN. 
LENeTH Oft SPECIFY. 

40 2 

s 

3 

AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT +85°C AND DRIVE LEVELS AS INDICATED. 
Af, A3, AS, A7 DENOTE AT CUT-FUNDAMENTAL MODE, 3RD OVERTONE MODE, ETC. 

INTERNALL Y RUGGEDIZED DESIGNS ARE AVAI LABLE FOR HIGHER LEVEL SHOCK AND VIBRATION. 

QUARTZ CRYSTALS. CRYSTAL OSCILLATORS 

For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886 

BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 
Stress Compensated 
Double Angle Rotation • SC Cut 

-se,'~ 
first name in frequency I control 

• IMPROVED FREQUENCY STABILITY DURING ACCELERATION AND VIBRATION 

• HIGH DRIVE CAPABILITY - SEVERAL TIMES TYPICAL AT CUT LEVELS 

• L OW PHASE NOISE 

• Low AGING RATE 

• FAST WARM-UP 

~ 
a.. 
a.. 

:> 
w 
0 

>-u z 
W 
::> 
0 
w 
0::: 
U. 

200 

160 

120 

80 

40 

0 

-40 

-80 

-120 

-160 

-200 

SC CUT 
GENERALIZED TEMP./FREQ. CHARACTERISTICS 

NORMALIZED AT 25" C 

0' 

f 
II 

5' 

I / 
/ I 

v- I' 
......-I- 10' 

i--8l! / 
35i' //:; ~ ~~ "- r--.. ./ 

30!/ '//IP ~ ~ f'.. 15' 

/ ,/, 'II ~ .'- r-.... 
25"/ '/1 \' .\ '-
20;1, 'Ii ~\ I\. I" 20' 

I, 'I \' -
15' \ "-
10j \ 1\ " 25' 

5' 30' 

oi \35'1\ 

-80 -40 0 40 80 120 160 200 

TEMPERATURE DEGREES C 

L .. _ 
Z7, 

(6.98) 
MAX ,-

*INCLUDES STABILlTY·OVER TEMP. 
RANGE & CALIBRATION TOLERANCE. 

For PC Board Mount • Coldweld Sealed • DT -SL-AT Cuts 

~ozo (.51) DIA. 
±,OO7 ±.OO8 ±.Ol ±.O15 

, I -i:rciiZ) 
~.375 t-.035 MAX. ,- ~'" {tJ' ±.OO3 ±.OO4 ±.OO7 ±.Ol1 .765 

(19.43) -, 
J.4AX. 0 0 , 
1~_ . .'..... I I I 

I-- .765 ---i - ~'70 HB2 
(19.43) (4.32) 
'"",,AX 

HB2 At 
(HC-39/U) ±.OO2 ±.OO25 ±.OO3 ±.OO4 

ALL FREQUENCY TOLERANCES INCLUDE INITIAL CALIBRATION AT +25°C. 

At AND A3 DENOTE AT CUT·FUNDAMENTAL MODE AND 3RD OVERTONE MODE, 

2300 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1319 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) E;l38-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

2300 

, 
CRYSTALS *Sli~ 
General Purpose and Mil-Spec. first name in frequency I control 

Good performance and reliability plus versatility in mounting and economy pinpoint this group as the logical 
choice for most computer, data processing and general purpose applications. A variety of holder styles is avail
able with the familiar Mil-Spec solder seal or our "Resistance-Weld" seal, a newer process ideally adapted to 
volume production at lowest cost with a reduced possibility of contamination. 

JT 40 100 

BH9 
NT 20 50 

25 70 

BH6/ 1.007 1.008 1.01 1.015 DT 
BR6 

1.003 :1;.004 ±.007 1.011 
20 40 

1.0025 1.003 1.005 1 .. 007 

BH6/ 
BR6 1.007 1.009 1.01 1.02 

Af 
4 3 

1.002 1.0025 1.003 1.005 

4 4 

ALL FREQUENCY TOLERANCES INCLUDE INITIAL CALIBRATION AT +250C. 
AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT +B50C AND DRIVE LEVELS AS INDICATED. 
Af, A3, A5, A7 DENOTE AT CUT·FUNDAMENTAL MODE, 3RD OVERTONE MODE, ETC. 

0.1 

2 

2 

5 

2 

A·1320 For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL HOLDERS 
BH & ex Series • solder sealed 
BR Series • resistance-weld sealed 

OR SPECIFY 01.... I (7.92) 

I 
-S"'lu( 

first name in frequency I control 

2300 

''''''''·'"~·''''"''l '-;312 

(Q) 
.093(2.36 

01.... ----1 
.281 

(7.14) 

.125 (3.18) ... INL 
OR SPECIFY ~'017(O'43) 

01 .... 

f! 

L-.-
.352~ (8.94) 0 0 

...... x. L 
lj.757 (19.23 

...... x. 

8R6 

BH9A 

.48' 
(12.34) 

~
757("'23r l ...... X. 

.3g-
(8.84) 0 0 ... . . 

. 050 (1.27) 01 .... 
PLUG-IN PINS 

BH815W 

jRl5~-1 

'----'n 

L~ 
.125 (3.18) ... INS- .03~1S?·71il 

OR SPECIFY 

.125 (3.18) ... IN,---, 01.... l 1(792) 
OR SPECIFY L-- I ,. c6.030 (0.71) 312 

8H9W 

.050 (1.27) DI .... 
PLUG - IN PINS 

n· CJ:D 

8H94W 

. 013(2.31) 
01 .... 

8H915W 

.030 (0.711) 01 .... WIRl 
LE"'OS .500(12.70) MIN. 
LENGTH OR. SPECIFY 

.040 (1.02) 01 .... 
PLUG-IN PINS 

g 
BR2W 
LJ 

.017 (0.43) DI .... WIRE 
LE ... DS .500 (l2.70)MIN . 
LENGTH ClR SPECIFY 

BR2W-W 

U 
BR2IW-W .017 (O.43)DI~ 

a=25(3..I8)MIN~ 
(15.24) OR SPECIFY 

1-- 10.431 
DIA • ab°17 

.12513.181 MIN. n 
OR SPECIFY 

J .576 r 
.240 -, 114.63.) 
16.101..L.. MAX 
MAX ~ 

t 

II 
BR4W-W 

IT 
.017 (0.431 DIA. WIRE 
LEAD .500 112.70) MIN. 
LENGTH OR SPECIFY 

INTERNALLY RUGGEDIZED DESIGNS ARE AVAILABLE FOR HIGHER LEVEL SHOCK AND VIBRATION. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1321 



2300 CRYSTALS. OSCILLATORS. CRYSTAL &; PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC, COMPANY . 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL OSCILLATORS 

2300 

I 
-stil#( 

General Purpose-Clock Oscillators· first name in frequencvl control 

DESIGNED WITH PRIMARY EMPHASIS ON QUALITY - BACKED UP BY TOP TECHNOLOGY 

CI5J C3A 

(13.46) 

,--___ --,--.l. 

190 I . 1 (;:~~l 

.020 C76A 
MAX.' -----1 

t .200 

C8A 
--.J 

(~~~)L MAX 

C79A . 
"---...-1 

L.c:::::::J.---1 ~--1.0 
~ MAX. 

.31217.921 T 
(4.83il.L.,,-----rr-' MAX. 

REF U U I 
T::Jl. 040 "021 

'0.5~' R---.l 
(5.08) 

.2.0 ...J1-.0'81O.4.~ MA<. 
(6.60) OIA II L035 1 

JJU:-C'" .200I":il-ooO'0 .•• , '::~' 
(5.08) OIA. .028 . 

~ .370(1.40) 

••• T 
f]L .025 (0 .• 4) DIA. REF. 

~1-.040 (1.02' O'A. 
REF. (0.71) REF: . (0.891 

r l 530 (38 861l 
MAX I I, 130 

L......l (3 3D) 

,[l,.----:-~@~I .==t'=i2:;:0~6~EF 
138.861 

MAX. I 4 '3 I 2 u-@-@-@ 

1.000 (25~0) 

I - OUTPUT 
2 - 1'5 VDC 

.500 
(1270) 

'3 - NEG. CSC. a CASE GND. 
4 - N.C. (OPT 5 TO 15 Voc) 

OIA. 

r l.Ei25 {4l28J J 
MAX. 

n-@--@ T 
1.025 12 'I 600 

{26.o4} fis.241 
MAX. I 4 
u-® ® 

I - NEG. OSC. & RF GND. 
2 - N.C. 
3 - +5 Yee 
4 - OUTPUT 

I -N.C. 
7 - GROUND 
8 - OUTPUT 

14 - +5 voe 
(14 PIN DIP 
COMPATIBLE) 

REF. 

1,5,10- N.C. 
7 - GROUND 
8 - OUTPUT 
14- +5 Voe 

(14 PIN DIP 
COMPATIBLE) 

1 - N.C. 
7 - GROUND 
8 - QU'TPUT 

14- +5 Voc 
04 PIN DIP 

COMPATIBLE) 

"(CASE DESIGN INCORPORATES AN ALL METAL RESISTANCE -WELD HERMETIC SEAL ENCLOSURE.) 

GENERAL SPECIFICATIONS 
SUPPLY: +5VDC 

A·1322 

OUTPUT: TIL LOGIC "1"+2.4 V MIN .. , LOGIC "0"+0.4 V MAX. 
SYMMETRY: 60/40 DUTY CYCLE WORST CASE 

lOAD: 10 TIL GATES 

SINE WAVE: 0.7 VRMS(loo0 n LOAD),8ookHz - 25 MHz 

0.2 VRMS (50 n LOAD), 1 - 150 MHz 

CUSTOM OPTIONS AVAILABLE: CMOS LOGIC, COMPLEMENTARY OUTPUTS, DUAL-FREQUENCY OUTPUTS 

FREQUENCY ADJUSTMENT: ELECTRICAL OR MECHANICAL AVAILABLE ON C15J AS A CUSTOM OPTION 

HERMETIC ENCLOSURES: C15J, C3A AND C79A 

For manufacturers' sales offices. see yellow pages 

REF. 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886 

BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P. O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL OSCILLATORS 

2300 

I 

Temperature Compensated 
(TCXO) Crystal Oscillators 

first name In frequency I control 

BULEY TEMPERATURE COMPENSATED CRYSTAL OSCILLATORSARE DESIGNED TO INTEGRATE THE CHARACTER. 
ISTICS OF HIGH QUALITY COLDWELD SEALED CRYSTALS WITH TEMPERATURE COMPENSATED CIRCUITRY TO ACHIEVE 

IMPROVED FREQUENCY STABI LITYWITHOUT TEMPERATURE CONTROL AND LOW AGING TO ASSURE LONG TERM RELIABI LlTY. 

T26A 

SUPPLY REQUIREMENTS: 
+12 VDC ±10% REG. AGING RATE: 1 X 10-6IYR. 

Options available: 
o CMOS logic output from 1 Hz - 20 MHz 
o Sine Wave & TTL logic output from 20 MHz - 100 MHz 
o Other Supply Voltages 

Voltage Controlled (VCXO) Crystal Oscillators 
BLiLEY VOLTAGE CONTROLLED CRYSTAL OSCILLATORS COMBINE INHERENT CRYSTAL STABILITY AND VOLTAGE 
CONtROLLED FREQUENCY DEVIATION IN A SINGLE SOLID STATE DEVICE. CENTER FREQUENCY 

RANGE FROM 1-100 MHz WITH PERFORMANCE CHARACTERISTICS TABULATED BELOW: 

• Standard design parameters are based on operation 
with -12 Vdc; 25 mA supply. Other voltages may 
be specified as a custom option. 

• Standard output is sine wave, typical 1 V rIllS into 
1000 ohms or .25V rms into 50 ohms. 

• Mechanical trim is provided for center frequency 
adjustment. 

• Typical modulation voltage is.±5V with a modulat· 
ing input impedance of 10K ohms and modulation 
rate from DC to 20 kHz 

+12 

+8 

+4 

" " 0 
<J 

-4 

-8 

-12 

TYPICAL 
LlNEARTY CHART 

(C.F. 45 MHz & 
.± 14 kHz DEVIATION) 

-4 -3 -2-1 0 +1 +2 +3 +4 

(j, VOLTS 

.250 (1.35) MF.J 

.au:(7 .• 2JREr.J 

V9A 

I.US (41.28) 

1.'55 oUT,oUT 

, ,'Ar' I 

j1':'j , ~~V.. I' 
(tD~) 

~NPUT 

~ .150 N-,-.• -" -(,,-... ~) -.,-,.-+1 
L c:.:~~ 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1323 



Colorado Crystal Corp., a leader in precIsion 
crystals, offers AT, SC, and AC cuts in a variety 
of holders ranging from the HC27/W glass to the 
HC40/W coldweld. Our innovative production 
methods give us a decisive edge in supplying high 
quality crystals in the 1 to 250 MHz range. We 
can meet your specifications. Call today and find 
out how better crystals mean better products. 

Resistance Weld 
Holders 

Glass Holders 

Whatever your crystal needs, go with the 
leader and place your confidence in 
Colorado Crystal Technology. 

NEW in 1984-Ultra Q Crystals for your most 
demanding applications. Better resolution, im
proved stability and greater performance all the 
way round are available with this new generation 
of 10 MHz, 5th overtone quartz resonators. 
Manufactured in Colorado Crystal's new precision 
clean room, these crystals can make a difference 
in your product. 

Coldweld Holders Solder Seal Holders 

COlORADO 
CRYSTAL 
CoRI? 
(303) 667·9248 
2303 West 8th 5t. I Loveland, Colo. 80537 

A·1324 For manufacturers' sales offices, see yellow pages EEM1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

COMCLOK 
I 142 No. Gilbert St., Anaheim, CA 9280 I • Technical Assistance (213) 820-7261 
Order Placement (800) 854-XT AL - In Calif. (714) 991-1580 • TWX 910591 1892 

TTL Clock Oscillators Models: 
o CCO 100A (IOOppm) 
o CCO SOA (SOppm) 

Dimensions & Pin C't)l1nections 

,ro,,, 
~ 

FREQUENCY 

SYMBOL 
DENOTES 
PIN #1 
LOCATION 

," , 

C·"OMAX 
COMCLOK 

1 . 
I 

PIN CONNECTION 

1 N.C. 

7 GND 

8 OUTPUT 

14 +Vdc 

Specifications 

f 
.520 
MAX. 

j 

Frequency Range ______________ . ___ 2S0 KHz - 70 MHz 

Frequency Stability ____________ +0.0 1%, +0.005%, 
+0.0025% 

Temperature Range 
Operating ___________________ . ____________________ ._ 0° -70°C 
Storage __ . ___ .. __ .. ___ . _____ . _____ . ______ ._ -S5° - + 12SoC 

Input Current __ '80 mA Max. 2S0 KHz - 3.9 MHz 
SO mA Max. 4.0 MHz - 31.9 MHz 

o ceo 2SA (25ppm) 

Features: 
o 0.820"(L) x 0.S20"(Wj x 

0.240"(H)* 
o Dual In Line Spacing 
o TTL Compatible Output 
o High Reliability 
o Resistance Welded 
* INCLUDES INSULATED STAND OFF. 

- .600 ±.005-

- -.060 
PIN #1 r--- .4S0-

1 
........ #7 

~ ~ f t .ISO .300 ±0.005 

-t r\ ~ + 
) 

# 14 J #S 
0.078 DIA. (4 PLCS) 

.020 

• 
I t • 
I .200 MIN. 
I w' __________ ~.~ __ 

--1:1---.018 ±.003 DIA. (4 PINS) 

Input Voltage ___ .............. _._ ........ +5 V DC + I 0% 

TTL Output 
Symmetry ... _____ . _______ 60/40% @ 1.4 V DC level 

Rise and Fall Time 
IOns Max. 2S0 KHz ~ 23.0 MHz 

4 ns Typ, IOns Max. 23.0 MHz - 70.0 MHz 
"0" Level ___________________________ . ______________ +O.S V Max. 

"I" Level __________________________________________ +2.4 V Min. 

60 mA Max. 32.0 MHz - 70.0 MHz Output _. __ . __ . _____ . ___ ~------------------ I to 10 TTL Gates 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1325 
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Comstron has developed optimum frequency 
or time domain filters to produce near 
theoretical system performance. These 
technology + Olters are available as catalog 
Items or custom tailored to your needs. 

Design 
Comstron has imPlemented modern networksyn
thesis and physical realization techniques to the point 
where highly reliable, compact, LC and crystal filters 
are available - quickly and economlcaDy. Proprietary 
computer analysis, modeling, and optimization pro
grams efficiently arrive at near-optlum solutions to 
spectraL time domain, and stochastic problems. The 
Company's Enhanced Synthesis Program (ESP), Filter 
Optimization Program (FOP) and Parameter 0p
timization PrOQram (POP) provide design parameters 
for systems oriented functions. Requirements for group 
delay equalization, wide band arithmetic symmetry, 
x/sin- x amplitude correction, corrected Nyquist filters, 
phase compensation, and time domain response 
designs are routinely and efficiently handled. 

Test 
The Company's commitment to excellence is evi
dent in its extensive test facilities. Automatic com
puter based network analyzers cover the frequency 
range from dc to-1.3 Gl:lz with full plotting and printer 
output capability. Parameters which are 
automatically measured include amplitude 
response, phase response, group delay, and return 
loss. Time domain testing can also be performed to 
verify impulse response or response to complex 
waveforms. 
Computer directed environmental testing allows 
unattended measurements of performance over 
temperature on a production basis. Comstron's pro
prietary Automatic Filter Test (AFT) programs permits 
rapid and accurate generation of acceptance test 
procedures as well as full documentation and data 
files when required. 

Quality Control 
Comstron maintains a Quality Control Department 
that ensures compliance with MIL-I-45208A and MIL
Q-9858A when applicable. Microscopic inspection, 
controlled environment, material control and 
traceability, solder training programs, and strict con
figuration management all contribute to producing 
an exceptionally reliable product. 
The quality control program is continuously 
monitored. Over the years since its inception, Com
stron has assembled a dedicated, conscientious 
staff whose pride of workmanship and customer 
loyalty is the keynote of the Company. 

Send for our complete Data Sheets. 

~~~- ... , .. ".,. ~ 
FA3900Series 

(516!54&9700TWli51Q.~3699 

~lHl~~ 
IUC IF'''nll~ lHl([OOOOJ) MlHl?4 

'8--- :[fEJ'''''-'--, .. 
I" -. 
!.. \ ! i 
I~ li- . 
" , ' 
~-:-. - ....... - -- ... '" :: ." .. 

Standard Filter Catagories 
• FDM Channel 
• Quad Phase Matched 
• Miniature Le. 
• USB/LSB _ 
• Fiber optic Repeater 
• Group Delay Equalizer 
• NPR Optimized , 
• Pulse Response Optimized 
• NyQuist 
• Video 
• Speech Plus 
• ~roup/SUper Group/Master 

Group/Pilot Notch 
• 70/140 MHz Satellite IF Filters 
• 70 MHz SWitchable Equalizer 

(Delay or Amplitude) 

Call Comstron for applications assistance for your LC and Crystal Filter requirements. 

For manufacturers' sales offices, see yellow pages 
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CRYSTAL 
OSCILLATORS 

vcxO's To 1 GHz 
TCXO's To 1 GHz 

2300 

Comstron, the technology leader in 
oscillators for military, commercial. and deep
space applications, welcomes the opportuni
ty to assist you with your crystal oscillator re
quirements. Through proprietary computer
generated design, testing and production 
techniques, Comstron delivers state-of-the
art low noise performance on VCXO's, 
TCXO's, Oven Controlled Crystal Osciffators 
and phase locked sources to 1 GHz. The Com
pany's Design for Optimum Performance 
CDOP) programs provide optimization of per
formance attributes as well as sensitivity 
analysis. Our design and high reliability 
resources can make the difference in your 
system. Listed are typical standard designs 
from our Oscillator product library. However, 
modifications to suit your specific needs are 
easily accommodated. 

Voltage Controlled Crystal Oscillators 
Frequency 1-25MHz 25 - 150 MHz 150 MHz to 1 GHz 

Mod Range ± .1% ± .01% ± .01% 
Wider or Narrower Mod Range Available 

Output Sine OdBml OdBm/50 ohm OdBm/SO ohm 
SO ohm 

ECl ECl N/A 
CMOS to 10 MHz NI A N/ A 

TTL STTl to 100 MHz N/ A 

±5V ±5V ±5V 
Variation in Sensitivity Available 

Linearity +1% +2% +5% 

Temperature 
Range 0-S5·C 0-5S·C 0-5S·C 

Wider Temperature Range Available 

Stability 1 ppm 1 ppm 2 ppm 

Size 2 x 2 x .7S" 2 x 2 x .7S" 3 x 1.5 x .7S" 
Connector PC Mount PC Mount PC Mount 

Special Connectors Available 

Ovenized Crystal Oscillators 
Frequency .1 to2S MHz 25 MHz to SOO MHz 

Aging 1 x 10-'/day 1 x 10-'/day 
Rate 

Improved Stability Available 

Output Sine OdBm/50 ohm OdBm/50ohm 

Temperature ,.-20to +60·C - 20 to + 60·C 
Range 

Temperature 3 x 10-' S x 10-' 
Stability 
Supply 28V 28V 

Voltage 
Adjustment ±lppmmin. ±lppmmin. 

Range 
Size 2"x2"x4" 2" x 2" x 4" 

For manufacturers' sales offices. see yellow pages EEM 1985 
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Temp-erature Compensated 
Crystal Oscillators , 

Frequency ,1 to 25 MHz 25 MHz )50 MHz 150 MHz to 1 GHz 

Temperature 
Range O·C - 60·C O·C - 60·C O·C - 60·C 

Stability 
Output 

Aging 
Rate 

Supply 
Voltage 
Current 

Size 
Connectors 

Wider Temperature Ranges Available 

5 x 10-' 5 x 10-' 1 x 10- 0 

SineOdBml OdBm/500hm OdBm/50ohm 
50 ohm 

ECl ECl N/A 
CMOS to 10 MHz N/A N/A 

TTL STTl to 100 MHz N/A 
1 x 10-'/year 2 x 10 - O/year 2 x 10 - 6/year 

12V 12V 12V 

10ma 10ma 10ma 

2" x 2" x .75" 2" x 2" x .75" 3" x 1.5" x .75" 
PC Mount PC Mount PC Mount 

Special Connectors Available 

Phase Locked Crystal Oscillators 
Comstron's preeminant technology in frequency syn
thesizers and locked sources can be put to use in your 
system. Modular building blocks are configurable to 
cover frequencies from low audio to 1 GHz. When system 
requirements dictate superior short term stability (phase 
noise ),Iong term stability and reliability, Comstron's OEM 
line fills the need. 

Ordering Information 
How to Specify Part Number: 
o for Oscillator; Example: 
plus one letter for type. 

P = Oven controlled Crystal Oscillator 
V = VCXO 
T = TCXO 

plus one letter for output 
S = Sine 
E = ECl 
C = CMOS 
T = TTL 

plus four digits for frequency 
XXXX in .1 MHz ' 

OVS·0214 
Oscillator VCXO Sine 21.4 MHz 

Where requirements differ from listed 
models, choose the closest model and 
provide details regarding your specific 
needs. 

For manufacturers' s~les offices, see yellow pages 
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A 
AC alternating current 
AID analog to digital 
ADC analog .to digital converter 
ADP automatic data processing 
AF audio fre9.uency . 
AFC automatIc frequency control 
ALGOL algorithmic language 
AM amplitude modulation 

~ AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU' central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ~thylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large seale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
p,F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit . 
PCB printed circuit board 

, pF picofarad 
PGA pin grid array 
PIN positive_intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q . 
QAM quadrature amphtude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance ' 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S, 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS w;ord processing software 

y 
YIG yttrium iron garnet. 

Z 
ZIF zero insertion force 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

THE CONNOR-WINFIELD CORPORATION 
West Chicago, IL 60185 

CABLE: CONWINWCGO 

PHONE (312) 231-5270 

TWX # 910-230-3231 

OSCILLATOR S 
For over twenty years, the CONNOR-WINFIELD Corporation has 

dedicated itself to producing HIGH QUALITY frequency control prod
ucts for both military and commercial applications. Highly reliable 
products, consistently short lead times and reasonable prices are char
acteristics you can expect from CONNOR-WINFIELD. As you can see 
from the product information -that follows, CONNOR-WINFIELD offers a 
wide range of oscillator products. In addition, most models are easily 
adaptable to special requirements where certain customized 
specifications are desired. 

CONNOR-WINFIELD has, over the years, made a firm 
commitment to keeping abreast of the latest technology for our 

customers. We now have available a DIGITALLY COMPENSATED 
CRYSTAL OSCILLAmR which uses programmable memory to 
compensate the frequency of the oscillator for fluctuations in 
temperature. For the past two years, we have offered high frequency 
10K or 100K ECL in the standard 14-pin DIP. And now, we have 
available the most recent packaging teChnology-SURFACE MOUNT 
OSICLLAmRS. 

We hope that in reviewing the product information that follows, you 
will find that CONNOR-WINFIELD has the CAPABILITY to produce 
what you need to satiSfy your oscillator requirements! 

2300 

PIN CONNECTIONS 

1 NIC r= .... ~.J r--' •• ~ 
PIN CONNECTIONS 

1 OUTPUT 

7 GROUND 
8 OUTPUT 
14 Vee 

Output Load 

Duty Cycle 

Supply Voltage 
Supply Current 

1-10TTL 

SOl50 ± 10% 

+5Vdc ±10% 
85mAMax. 

Available Options: 

Gating Pin 1 Logic 0 enables Logic 1 disables. 

Other Temperature Ranges and Frequency 
Tolerances Available. 

Low Cost on Large Volume Orders. 

+ 
1Vrms 10K Load 

+8Vdcto + 15Vdc 
1.5Vrms - 3Vrms 10K Load 

0 ;:::.r '·0 o· ::.t-x .1.' I r t .100 

_IL .... DIA. ..L'--.-;-o ___ -;-O_.J=l-1 

GLASS STANDOFFS L.-.4 •• --J 

Freq, Range 

255KHz to 60MHz 

EEM 1985 For manufacturers' sales offices, see yellow pages 

'7 GROUND 
8 osc_ MON_ 
14 Vee 

A·1331 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

THE CONNOR-WINFIELD CORPORATION 
West Chicago, IL 60185 

CABLE: CONWINWCGO 

. We have IMMEDIATE to ONE WEEK deliveries 
on the following frequencies: 

1 MHz 2 MHz 2.048 MHz 4 MHz 
5 MHz 6 MHz 8 MHz 10 MHz 
12 MHz 20 MHz 40 MHz 

r= .790 I r·eoo I 
MAX. 0 0 =..ll I 

t ---1 .'O~300 
.250 .018 DIA. ,·U7 @o o@ =-t---.! 

PIN CONN. 

1 N/C 

7GROUND 

8 OUTPUT 

PHONE (312) 231-5270 

TWX # 910-230-3231 

e -;!or '@@_I" 

, L L '---c----c---' 

k- .400 --J 14( +) SUPPLY f---''---~-+--------

GLASS STANDOFFS 

J .300 

14 Vee 
7 GROUND 

OUTPUT: R·~orr"·l f 
.490 @ @ ~ 
L S13, 013, Pin 8 Output t---'----=--

k-- .000 --->-i S14. 014, Pin 1 Output 
t-·790~ 

~~:['@o 
ij .~ L @o 

'--;--------,../ 

.300 

S13 & SI4C, 0 & E 
All metal package 
version of 

013 & 014C, D & E 

r-- .700 ~ 

2300 

Pin Conn. 

7 Ground 
14 + 

Output: 
Per chart 
~l . .[~~o 

. JL~~I-----'----=---+-'-------------'--"-----I 

..:~~. L 600 ~ t . 

TTL or Sinewave Series 

Tight Tolerance Crystal Oscillators 

L 11 through L 14 Series-Discrete Oscillators 

r-·790 ~ .-;:. r ,ICon. Volt. 
'--~'F'======<~M.~:- @00@=1::17Ground 
T = .10~300 8 Output 

.260 

L 
.4L97@00@=t-*,14(+)suPPIY 
~~--~~ \ t-~~~~~-+-----~~~~--:~-~~------4 

L .400 ---J GLASS STANDOFFS· 

A-1332 For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

THE CONNOR-WINFIELD CORPORATION 

!ruo 
fr®)-

1.50 

1I"""'-@}----1 

West Chicago, IL 60185 
CABLE: CONWINWCGO 

PHONE (312) 231-5270 
TWX # 910-230-3231 

r-. 25 

l 
-->-j .50 ~ 

I ~"0r- C12 C24 [,001 '5.X..:,0.0'3 r-

r o 
1 PIN CONNECTIONS 

1.45 

L~ 

r o 
Oulput 

1.45 Volt. Control 

1.76 

r· 25 

l 
1.75 

L S~PpJy ! G,"~nd ~
'-------'-

L-- 1.75-J 

r~r~l 
L' ~L~j 

.200 I I 
~)(. k--- .78 ~ 

k- .• 0 ---J 
PIN CONNECTIONS 

7 Ground 
12 Output 

. 14 Vee 

L 13-Square Pins 
.017K.017 

L 14-Flat Pins 
.016 K.023 

All dimensions in inches. 

OUTPUT 

2 (+) SUPPLY 

3 GROUND 

PIN CONNECTIONS r '2' l' II 
5 OUTPUT 1.25:: J 

12 GROUND :: + 
24 (+) SUPPLY L :! .10 

PlnDlmenalonll k-.BO~ .19~ ~ 

2300 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1333 
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Example: XF3 

When ordering Please 
Specify: Series No., Model 
No., Frequency & Supply 

Voltage 

1 234 r@0°100@ 

1.50---+--- T L ~I .62 

o .-i 
@ 

I I. I. 1.50--1 
2.00 
SQ. 

A-1334 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

THE CONNOR-WINFIELD CORPORATION 
West Chicago, IL 60185 
CABLE: CONWINWCGO 

[KJ 
FREQ. 
STAB. 
W,X 
orZ 

[[] 
OUTPUT 
A,B,D, 
E,ForG 

1 Osc. Supply 2 Osc. Common 
3 Ovn. Common 4 Ovn. Supply 

BNCOutput 
6-32 X 1/2 Studs 

1 Osc. Common 2 Osc. Supply 
5 Ovn. Supply 6 Ovn. Common 

8 Output 
6-32 X 1/2 Studs 

Output Specifications 

For manufacturers' sales offices, see yellow pages 

PHONE (312) 231-5270 

TWX # 910-230-3231 

@ 1 @l o j1.50 

@ 

EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CROVEN CRYSTALS 500 Beech Street 
Whitby, Ontario 
Canada L1N 5S5 
416 668-3324 
TWX: 610·384·2750 

MILITARY CRYSTAL UNITS 

We are on the Qualified Products List (QPL) for the types below. 

MILITARY MILITARY FREQUENCY RANGE CROVEN 
CR-TYPE SPEC. NO. IN MHZ CODE 

CR-5A/U' 3098/77 2.000- 10.000 A170 FWM-25 
CR-6A/U' 3098/78 2.000- 10.000 A170 FWJ-13 
CR-8A/U' 3098/111 1.000- 10.000 A170 FWJ-OO 
CR-18A/U' 3098/3 0.800- 20.000 A061 FWM-32 
CR-19A/U' 3098/4 0.800- 20.000 A061 FWM-OO 
CR-52A/U' 3098/30 10.000- 61.000 B061 FWM-OO 
CR-55A/U' 3098/33 17.000- 62.000 B180 FWM-OO 
CR-56A/U' 3098/34 50.000-125.000 C180 FWM-OO 
CR-58A/U' 3098/36 0.800- 20.000 A170 FWM-32 
CR,59A/U' 3098/37 50.000-125.000 C180 EBS-OO 
CR-60A/U' 3098/38 5.000- 20.000 A180 FWM-OO 
CR-61/U' 3098/39 17.000- 61.000 B180 EBS-OO 
CR-64/U' 3098/42 2.900- 20.000 A180 FWM-30 
CR-65/U' 3098/43 10.000- 61.000 B061 CxP-OO 
CR~7A/U' 3098/45 17.000- 62.000 B180 CUM-OO 
CR-69A/U' 3098/47 2.900- 25.000 A180 CSM-30 

sophisticated radar system used in the F·16 Fighter CR-72/U' 3098/SO 17.000- 61.000 B259 FWM-OO 
CR-76A/U' 3098/53 16.000- 61.000 B180 CSM-OO 

Aircraft. as well as other high reliability requirements CR-77/U' 3098/55 17.000- 62.000 B251 CSM-OO 
around the world. CR-78A/U' 3098/62 2.200- 20.000 A251 FWM-30 

If your system requires superior component performance, 
CR-79/U' 3098/63 2.200- 20.000 A251 FWM-OO 
CR-BO/U' 3098/57 50.000-125.000 C180 CSM-OO 

call us or write for our free catalogue. CR-81/U' 3098/58 17.000- 61.000 B251 FWM-OO 
CR-82iU' 3098 /59 50.000-125.000 C251 FWtvi-OO 

All U.S. shipments are quoted in U.S. dollars CR-83/U' 3098/60 50.000-125.000 C251 CSM-OO 
f.o.b. BUFFALO, N.V. We clear customs and pay all duties. CR-84/U' 3098 161 17.000- 61.000 B251 EBS-OO 

CROVEN CR-B9/U' 3098/67 2.120- 6.200 A321 FWM-30 
CR-97/U' 3098/72 8.000- 10.000 A180 FWJ-32 
CR-l06A/U' 3098/82 10.500- 11,500 A180 FWM-32 

500 Beech Street, Whitby. Ontario, Canada CR-l17 /U' 3098/93 30.000- 63'.000 B251 DEJ-OO 
Telephone (416) 668-3324 TWX 610-384,2750 CR-139/U' 3098/118 20.000- 22.000 A180 FWM-30 

CR-140/U' 3098/119 :1.500- 12.500 A061 FWM-60 
CR-157/U' 3098/137 0.800- 20.000 A330 FWM-OO 

HOW TO SPECIFY A QUARTZ CRYSTAL 
" the parameters for the crystal in' question are not already covered by a MIL-SPECIFICATION or by a formal SPECIFICATION CONTROL DRAWING, then Items 1 

mO~fD~ ~~ 'ii':;~~iON i.e. fundamental, third, fifth, seventh, ninth or eleventh overtone. 
(2) HOLDER STYLE I.e. HC-B/u, HCo18/u, HC-as/u, etc, dependin9 on your individual application and the frequency. 
(3) CALIBRATION TOLERANCE AT REFERENCE TEMPERATURE i.e. ± 20 ppm lIP + 25°C, ± 5 ppm @I + 75°C, etc. 
(4) TEMPERATURE STABILITY the allowable frequency deviation over a specified temperature range, with reference to the actual frequency measured at the cali

bration temperature. (i.e. ± 15 ppm, ± 2.0 ppm, etc.) 
OR TOTAL TOLERANCE the total allowable deviation over a specified temperature range, with reference to the nominal frequency (i.e. calibration tolerance 
and temperature stability combined). (i.e. ± 50 ppm, ± 30 ppm, etc.) 

(5) OPERATING TEMPERATURE RANGE the temperature range over which the temperature stability or the total tolerance is to be effective. 
~6) CIRCUIT CONDITION will be either PARALLEL or SERIES resonance. If PARALLEL resonance, please state the load capacitance. 

SPECIFICATION CODING 
We use a system whereby we code the major parameters 01 a crystal specification using a combination of 9 digits. A typical code would be A251DFE-32 and 
would be interpreted as follows. A = fundamentel mode, 25 = HCo25/U holder, 1. = undercut pins per M IL-H-l 0056, D = calibration tolerance of ± 10 ppm @ 

+ 25°C, F = temperature stability of ± 20 ppm with reference to the actual frequency measured @ + 25°C, E = temperature range of - 15'C to + 65"C over 
which the temperature stebllity is effective -32 - a circuit condition of parallel resonance and with a load capacitance of 32 pF -

CALIBRATION 
TEMPERATURE OPERATING TOLERANCE CIRCUIT 

MODE HOLDER AT REFERENCE STABILITY OR TEMPERATURE CONDITION 
TEMPERATURE TOTAL TOLERANCE RANGE ( C) 

COOE OESC. CODE DESCRIPTION CODE DESCRIPTION' •• CODE DESCRIPTION CODE DESCRIPTION COOE DESCRIPTION CODE DESCRIPTION 

A Fund 06 HC 6 6 standard * * 0 Standard X _. 2PPM stability X + 15 to + 35 00 Series 
B 3rdol. 13 HC-13 standard 1 Undercut pins Y " 3PPM stabi lity Y +10to.:-40 resonance. 
C· 5thot. 17 HC-17 standard 2 Modified can Z =- 4PPM stability Z + 5 to + 45 
r* 7th ot. 18 HC-18 standard height A + o to + 50 
E' 9th 01. 25 HC-25 standard 3 Slimline B == 5 PPM B _. 5PPM st~bility B f-- 5 to ~- 55 

32 HC-32 standard 4 3rd wire C == 7 PPM C ± 7PPM stability 
33 HC-33 (HC-6 wires) 5 Modified can 0 == 10PPM 0 == 10PPM stability 0 -10to + 60 

Parallel resonance 34 HC-34 (HCo13 wires) height E = 15PPM E == 15PPM stability E -15to +65 01 
load capacity 

35 HC-35 (TO 5 - type) 6' Modified can F == 20PPM F == 20PPM stabilily F -20to+70 100pf or more. 
37 HCo37 (TO 8 - type) height G = 25PPM G ~ 25PPM stabi lity G -25to + 75 -
39 HC·39 (Flat·Pack) 7 Coldweld . H = 30PPM H == 30PPM stability H r--30to+80 
80 Hc-45 (micro-min.) J ± 40PPM stability J -40to+90 

9 Resistance M == 50PPM M ± SOPPM stabi lity M -55to + 105 
Weld L ~ 75PPM stability L + 5S1 + 65 Oven - 10 to 90 Parallel resonance K o.100PPM stability T + 60/+ 70 Oven 

load capacity N == 150PPM stabi lity N + 65/+ 75 Oven 
* Available at series resonance only S Specific curve P + 70/+ 80 Oven in p! as indicated .. Standard types for all codes as per MIL-H-l0056 T == 20PPMt (B)t R + 75/+ 85 Oven 

by code.·, , k ;. ... Not all holders available with modifications U == 25PPMt (C)t S + 80/-'- 90 Oven 

•••• When using a Croven code only to describe your reqUirement, 
v == 30PPMt (D)t Reference O! 

W == 50PPM, (F)t Calibration 99 Calibration 
you must choose from one of the fOllowing standard load temperature IS the at reference P =100PPM, (H)t mld·p0lnt of the 
capacitance values, 10, 12, 14, 16, 18, 20, 24, 27, 30, R =200PPM, (M)t above ranges temperature 
32,35,40,45,50,55,60,70,80,90, lOOp!. 0 Not Specified 0 Not Specified in customer's 

t Total tolerance (measured from nominal frequency) 
t We use these oscillator. 

calibration codes Witt! 
corresponding tolal 
tOlerances 

I 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1335 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CTS® CORPORATION SPECIALISTS IN FREQUENCY MANAGEMENT 

K N I G H T S D I V I S ION 400E Reimann Ave., Sandwich, IL 60548 • 815/786-8411 • TWX 910-642-0860 Cable CTS 

Precision Quartz Crystal Re'sonators 
I. DESCRIPTION 
CTS High Stability Precision Resonators are used where 
specific tight parameter control is required. These crys
tals are used in communication, instrumentation, and 
military applications where specialized performance, 

documentation, or testing demands extra attention. 
These crystals are either calibrated at room tempera
ture, or at elevated temperature for ovenized oscillator 
applications. Holder types see Fig. 8 and Fig. 9. 

II. ELECTRICAL PERFORMANCE 

A. Q-VALUE [ ~ 7r C~, f.R. ] 
Fund. 1-50 MHz 
3rd 0.1". 5-30 
3rd 30-85 
5th, 7th, 9th 50-200 

B FREQUENCY TOLERANCE 
Calibration Tolerance 

Temperature Tolerance 
(Freq. Dev. from 25°C reading) 

o +50°C 
..;,40° +85°C 
-55° +105°C 
T.P. @ 85°C (Ovenized Application) 

C. AGING 
@RoomTemp. 

. @ Turning Point (Ovenized Application) 

D. INHARMONIC MODES (SPURS) 

Standard 
75K 

100K 
60K 
40K 

±15 ppm 

±6PPM 
±20 PPM 
±30 PPM 

±5°C 

~1 PPM/yr 
~2 PPM/yr 

6 db (min) 
(2:1 R ratio) 

-Tight 

200K 
200K 
100K 

75K 

±5ppm 

±3PPM 
±15 PPM 
±24 PPM 

±3°C 

~Y2 PPM/yr 
~1 PPM/yr 

15 db (min) 

III. ENVIRONMENTAL PERFORMANCE (MIL-STD 202F) 
Standard Tight 

Mech. Shock 213B 100g/6 msec 1000g/1 msec 
Vibration 2040 10g; 10-500 Hz 20g; 20-2000 Hz 
Hermeticity « 1 x 1 Q-Bccl sec I atm) All Designs All Designs 

IV. CRYSTAL FREQUENCY STABILlTY.NEAR TURNING POINT
OVENIZED APPLICATIONS 

~f = (9.6 PPB/OC2) x l::. 12 

SLOPE = (19 PPB/oC) x l::. T 

l::.f = (15.6 PPB/OC2) x l::. T2 
f 

SLOPE = (31 PPB/oC) x l::. T 

Special Designs 
750K 
750K 
125K 
100K 

±3ppm@T.P. 

±2PP~ 
±11 PPM 
±20 PPM 

±2°C 

-
~2 x10-7/yr 

<2 ~ 10-9/day 

30 db (min) 
(Funds) 

Optimum Designs 

10,000g/5 msec 
50g; 20-5000 Hz 

All Designs 

~f = (21.6 PPB/OC2) x l::. 12 

SLOPE == (43 PPB/oC) x l::. T 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 

A·1336 For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CTS® CORPORATION SPECIALISTS IN FREQUENCY MANAGEMENT 

KN IGHTS DIVISION 400E Reimann Ave., Sandwich,IL60548' 8151786-8411' TWX 910-642-0860 Cable CTS 

Military Crystals 
CTS KNIGHT'S test lab is government approved for 
qualification testing to military specification MIL-C-
3098G, and includes equipment for environmental test
ing such as humidity, shock, vibration and aging. 

Production test equipment conforms to maintenance 
and periodic re-calibration required by U.S. Government 
calibration system requirements in MIL-C-45662A. 

CTS KNIGHTS is QPL Approved On The Following Military Types: 
CR-18A/U (1-5, 10-20 MHz) CR-75/U (50-110 MHz) 
CR-19A/U (1-5, 10-20 MHz) CR-76A/U (17-61 MHz) 
CR-52A/U (19-61 MHz) CR-78A/U (4.2-20 MHz) 
CR-54A/U (50-110 MHz) CR-79/U (4.2-20 MHz) 
CR-55A/U CR-80/U (50-125 MHz) 
CR-56A/U (50-110 MHz) CR-81/U (17-62 MHz) 
CR-58A/U (1-20 MHz) CR-82/U (50-110 MHz) 
CR-60A/U CR-83/U (50-110 MHz) 
CR-64/U (2.9-20 MHz) CR-89/U 
CR-67A/U CR-97/U 
CR-72/U 

MIL-Equivalent Crystals 
MIL-C-3098G requires special testing to ensure com
pliance with the entire specification. Any crystal marked 
with the "CR" number must receive this testing. 

If your required crystal details match those of a mil 
spec in general paramelers, bul your commercial appli
cation does not demand the exhaustive testing, you 

SPEC SHEET MIL MIL CTS FREQUENCY 
MIL-C·309a TYPE HOLDER HOLDER RANGE - MHz 

/3 CR-1BA/U HC-6tU R17 1.0-20.0 
/4 CR-19A/U HC-6tU R17 1.0-20.0 
/30 CR-52A/U HC-6tU R17 15.0-61.0 
/32 CR-54A/U HC-6tU R17 50.0-110.0 
/33 CR-55A/U HC-1B/U R3W 17.0-62.0 
/34 CR-56A/U HC-18/U R3W 50.0-110.0 
/36 CR-5BAtU HC-17tU R17 Mod. 1.0-20.0 
/38 CR-60AtU HC-1B/U R3W 5.0-20.0 
/42 CR-64/U HC-18/U R3W 2.9-20.0 
/45 CR-67A/U HC-18/U R3W 17.0-61.0 
/50 CR-72/U HC-25tU Mod. R3 MOd. 17.0-61.0 
/52 CR-75/U HC-6/U R17 50.0-125.0 

/53 CR-76A/U HC-18/U R3W 17.0-61.0 
/55 CR-77 /U HC-25/U R3 17.0-62.0 
/62 CR-78A/U HC-25/U R3 4.2-20.0 
/63 CR-79/U HC-25tU R3 4.2-20.0 
/57 CR-80/U HC-18/U R3W 50-125.0 

/58 CR-81/U HC-25/U R3 17.0-62.0 
/59 CR-82/U HC-25/U R3 50.0-110.0 
/60 CR-83/U HC-25/U R3 50.0-110.0 

/67 CR-89/U HC-32/U R5 2.12-6.2 
/72 CR-97/U HC-18tU R3W 8.0-10.0 
/82 CR-106tU HC-18/U R3W 10.5-11.5 
/87 CR-111/U HC-18/U R3W 17.0-62.0 
/90 CR-114/U HC-25/U Mod. R3 Mod. 2.9-3.85 
/93 CR-117/U HC-25/U R3 30.0-63.0 

/101 CR-124/U HC-1B/U R3W 2.9-3.8 
/108 CR-128/U HC-1B/U R3W 17.0-62.0 
/118 CR-139/U HC-18/U R3W 20.0-22.0 
/119 CR-140/U HC-6tU R17 9.5-12.5 
/122 CR-141/U HC-18/U Mod. R3WMod. 50.0-90.0 

/137 CR-157/U HC-33/U R17W 1.0-20.0 

CR-106/U 
CR-111/U 
CR-114/U 
CR-117/U (30-62 MHz) 
CR-124/U 
CR-128/U 
CR-139/U (20 MHz) 
CR-140/U 
CR-141 /U (50-90 MHz) 
CR-1571U (1-20 MHz) 

can order a mil equivalent crystal. The design will be 
the same. The crystal will not receive the detailed test
ing. Marking will be standard commercial marking. The 
"CR" number will not appear on the crystal. 

A mil vs commercial cross reference is shown below: 

VIBRATION OPERATING TEMPERATURE FREQ. TOL. VS. LOAD CAP. 
MODE RANGE (OC) TEMP. (%) DR SERIES 

Fund. -55 to +105 ±.005 32 pf 
Fund. -55 to +105 ±.005 Series 
3rd O.T. -5510 +105 ±.005 Series 
51h O.T. -5510 +105 ±.005 Series 
3rd O.T. -5510 +105 ±.005 Series 
5th O.T. -55 to +105 ±.005 Series 
Fund. -5510 +105 ±.005 32 pf 
Fund, -5510 +105 ±.005 Series 
Fund. -55 to +105 ±.005 30 pf 
3rd O.T. -55 to +105 ±.0025 Series 
3rd O.T. -5510 +105 ±.005 Series 
5IhO.T. -5510 +70 ±.008 Series 

- (80 10 90) & + (70 10 80) 
3rd.0.T. ( -4010+90 . J ±.002 Series 
3rd O.T. -(55 to 40) & +(9010105) -+- .003 Series 
Fund. -5510 +105 ±.005 30 pf 
Fund. -55 to +105 -+-.005 Series 
5th O.T. -4010 +90 ±.002 Series 

-(551040) & +(9010105) ±.003 
3rd O.T. -55 to +105 ±.005 Series 
51h O.T. -5510 +105 -+- .005 Series 
51h O.T. -4010 +90 ±.002 Series 

-(55 to 40) & +(90 to 105) -+-.003 
Fund. -55 to +90 ±.005 30 pf 
Fund. -4010 +85 ±.005 32 pf 
Fund. -5510 +105 ±.005 32 pf 
3rd O.T. -5510 +105 ±.005 Series 
Fund. -55to +105 -+- .005 32 pf 
3rd O.T. Ref. 25°C ±.001 Series 

-40 to +65 -+-.0015 
Fund. -55 to +100 ±.005 32 pf 
3rd O.T. -55 to +105 ±.005 Series 
Fund. -5510 +105 ±.005 30 pf 
Fund. -5510 +90 ±.005 60 pf 
5th O.T. -3010 +55 ±.0025 Series 

- (55 to 30) & + (55 to 65) -+- .0045 
Fund. -55to +105 -+- .005 Series 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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Standard Crystals (CHART A) 
CHART A shows standard parts numbers which can be 
purchased by specifying the Part Number and Fre-

quency. Each of the following options must be specified: 
Calibration Tolerance, load Capacity and Holder Style. 

CALIBRATION 
TOLERANCE (@ 25°C) HOLDER STYLE* LOAD CAPACITY 

1 - .001% A - HC-50 (R3) A-20pF . 
2- .002% 8 - HC-49 (R3W) 8-32pF 
3- .003% C - HC-4S (R17) C':""Series 
4- .004% o - HC-51 (R17W) o - Other (Specify) 
5- .005% 
6- .01% 

MAX CAL. LOAD 
FREQUENCY MHz SERIES RESISTANCE PIN TOL. HOLDER CAPACITY 

1.0-1.699 (Fund) 650/300 R1553-

1.7-2.999 (Fund) 300/150 R1434-

2.5-2.999 (Fund) 250/210 R1535-

3.0-3.699 (Fund) 20011'30 (HC-49) R1435- '-

130175 (HC-51) 

3.7-3.999 (Fund) 130/100 (HC-49) R1335-
75/60 (HC-51) 

4.0-5.499 (Fund) 100/60 (HC-49) R1335-
75/50 (HC-51) 

5.5-9.999 (Fund) 60/30 (HC-49) R1235-
40/25 (HC-51) 

10.0-15.00 (Fund) 30 R1032-

16.0~25.0 (Fund) 25 R1027-

17.0-19.999 (3rd O.T.) 60 R3335-

20.0-56.999 (3rd O.T.) 50 R3032-
! 

57.0-75.0 (3rd O.T.) 45 R3127-

50.0-59.999 (5th O.T.) SO R5132-

60.0-125.0 (5th O.T.) SO R5127-

110.0-175.0 (7th O.T.) 130 R7127-

Stability: .003% of 25°C frequency from -40 to + 70°C . 

• See Mechanical Enclosure Table (Fig. 7) to determine enclosure style VB. frequency range. 

Part Number Example: Specifications: 12.0 MHz, ±.002% @ 25°C, HC-49(R3W), Series PIN. R1032-2BC @ 12.0 MHz 

CTS -..; QUALlTY~ FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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CTS Standard Microprocessor Crystals 
CTS Knights offers 45 standard microprocessor crystals 
to use with many of the popular microprocessors on 
the market. CTS microprocessor crystals feature low 
start-up resistance. Reliability is assured by use of a 
MIL-approved Quality Control process. These are solder 
seal and resistance weld crystals with 0.5" minimum 

CTS PIN FREQUENCY CAL. TOl. 
MP010 1.0 MHz ±.01% 
MP018 1.8432 ±.01% 
MP020 2.0 ±.01% 
MP021 2.097152 ±.01% 
MP024 2.4576 ±.01% 
MP030 3.0 ±.01% 
MP031 3.2 ±.01% 
MP032 3.2768 ±.01% 
MP036 3.579545 ±.01% 
MP036S 3.579545 ±.01% 
MP040 4.0 ±.01% 
MP04A 4.0 ±.01% 
MP041 4.194304 ±.01% 
MP042 4.9152 ±.01% 
MP043 4.032 ±.01% 
MP05A 5.0 ±.01% 
MP05B 5.0 ±.01% 
MP050 5.0688 ±.01% 
MP051 5.185 ±.O1% 
MP057 5.7143 ±.01% 
MP060 6.0 ±.01% 
MP061 6.144 ±.01% 
MP062 6.250 ±.01% 
MP080 8.0 ±.01% 
MP080A 8.0 ±.01% 
MP098 9.8304 ±.01% 
MP100 10.0 ±.01% 
MP101 10.0 ±.01% 
MP107 10.738635 ±.01% 
MP110 11.0 ±.01% 
MP120 12.0 ±.01% 
MP122 12.288 ±.01% 
MP143 14.31818 ±.01% 
MP147 14.7456 ±.01% 
MP150 15.0 ±.01% 
MP160 16.0 ±.01% 
MP180 18.0 ±.01% 
MP184 18.432 ±.01% 
MP196 19.6608 ±.01% 
MP200 20.0 ±.01% 
MP221 22.1184 ±.01% 
MP240 24.0 ±.01% 
MP245 24.576 ±.01% 
MP250 25.0 ±.01% 
MP480 48.0 ±.01% 

lead lengths. 
Microprocessor crystals are available as "off-the

shelf" items from authorized CTS distributors. 
Top wires and/or insulating sleeving can be ordered 

special with minimal cost and leadtime. 

TOl. OVER TEMP. lOAD CAP. PKG. 
.01% 0-70°C 13 pf HC33/51 
.01% 0-70 13 pf HC33/51 
.005% 0-70 20 pf HC33/51 
.005% 0-70 20 pf HC33/51 
.005% 0-70 32 pf HC33/51 
.005% 0-70 18 pf HC33/51 
.005% 0-70 20 pf HC33/51 
.005% 0-70 15 pf HC33/51 
.005% 0-70 18 pf He33/51 
.005% 0-70 18 pf HC18/49 
.005% 0-70 20 pf HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 12 pf HC18/49 
.005% 0-70 20 pf HC18/49 
.005% 0-70 22 pf HC18/49 
.005% 0-70 20 pf HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 20 pf HC18/49 
. 005% 0-70 Series HC18/49 . 
.005% 0-70 20 pf HC18/49 
.005% 0-70 20 pf HC18/49 
.005% 0-70 30 pf HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 20 pf HC18/49 
.005% 0-70 20 pf HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 30 pf HC18/49 
.005% 0-70 32 pf HC18/49 
.005% 0-70 18 pf HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 32 pf HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18/49 
.005% 0-70 Series HC18149 
.005% 0-70 Series HC18/49 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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Package Outline and Speci'fications 

E; 
n 

DMAJ(. 

t-~ 
BNOM. 

~_ C 

Mil Type CTS A (nom.) 

HC-49 R3-W 
HC-43 K3-W 
HC-50 R3 
HC-42 K3 

HC-32 (Sim) R5-W 
HC-46 K5-W 
- R5 
- K5 

HC-51 R17-W 
HC-47 K17-W 
HC-48 R17 
HC-36 K17 

HC-45 (Sim) R2-W 

FIG. 8 

TO-TYPE PACKAGES 

Mil 
Type CTS 

- RTO-5 

HC-35 KTO-5 

- RTO-8 

HC-37 KTO-8 

HC-40 HC-40 

na....,. not applicable 
nc - no connect/on 

FIG. 9 

A 
(nom.) 

.200 

.200 

.282 

.282 

.375 

.192 

.192 

.192 

.192 

.268 

.268 

.268 

.268 

.486 

.486 

.486 

.486 

.148 

B 
(max.) 

.360 

.370 

.575 

.595 

.835 

B (nom.) 

.500 

.500 

.238 

.238 

.500 

.500 

.238 

.238 

.500 

.500 

.238 

.238 

.500 

C 
(max.) 

.260 

.260 

.265 

.265 

.450 

C (nom.) D (max.) 

.018 .530 
' .018 .530 

.040 .530 

.040 .530 

.019 .580 

.019 .580 

.040 .580 

.040 .580 

.030 .775 

.030 .775' 

.050 .775 

.050 .775 

.018 .342 

o 

D E F 
(nom.) (nom.) (nom.) 

.019 .500 .325 

.019 .500 .328 

.019 .500 .506 

.019* .500 .506 

.019* .250 .710 

t=; n) 
DMAJ(, 

t-~ 
BNOM, 

L--.- _ c 

A 

E (max.) F (max.) G (max.) 

.183 .435 .405 

.188 .445 .393 

.183 .435 .405 

.188 .445 .393 

.240 .565 .530 

.220 .550 .515 

.240 .565 .530 

.220 .550 .515 

.342 ,.750 .708 

.342 .757 .693 

.342 .750 .708 

.352 .757 .693 

.128 .310 .275 

PINOUTS 
1 2 3 4 

na xtal nc xtal 

na xtal na xtal 

See diagram 

GND xtal nc xtal 

GND xtal nc ·xtal 

+ .040/.050 also available 

CTS - QUALITY, FREQUENCY CONTROL.COMPONENTS FOR RELIABLE ELECTRONICS 

H (max.) 

.146 

.141 

.146 

.141 

.200 

.185 

.200 

.185 

.298 

.285 

.298 

.285 

.095 

5 

na 

GND 

nc 

na 
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Hybrid Clock Oscillators ORDERING INFORMATION 

TTL logic outputs • NOTE 1 
MXO-55 SERIES MXO-55 V OSEE 

14 pin DIP compatible _~~===~...;;O;..;:U..;..TP;...;U;..;T....;..;FR.;;;E;..;:Q..;..U:;;;EN..;.;C;..;Y_(:;..P.;.;..IN.;.;..8~).., 
19.2 KHz to 100 MHz 
PIN CONNECTIONS .--------r--...;........, FREQUENCY, MODEL FREQUENCY OPERATING 
Pin 1: N/C, enable, or output 
Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5 VDC 

, r--¥~ 

l' H' I "1 ,----'. v v~ ~ 
.50B $.127 II .• 50 

~ ~~k-
.016/.019 

DENOTES -r-----, PIN1 -. 

.-----+ •• ' __ 7... I 
~ I I 12.954 
~ ;t __ ... -:510 

.L-----,.---+<f 14 8 U 
KEY:~ 

.oeo 

FIG. 9 MXO-SS PACKAGE 

& OPTIONS 

4.9152 MHz to 100 MHz 
Basic oscillator 

No enable 

4.9152 MHz to 70 MHz 
Basic oscillator 

with enable (NOTE 3) 

19.2 KHz to 4.9152 MHz 
Basic oscillator 

with dividers 

2.4576 MHz to 24 MHz 
Complementary outputs 

Dual outputs 
Pin 8: 307.2 KHz to 1.25 MHz 
Pin 1: 16X Pin 8 

Dual outputs 
Pin 8: 614 KHz to 2.5 MHz 
Pin 1: 8X Pin 8 

Dual outputs 
Pin 8: 1.228 MHz to 5 MHz 
Pin 1: 4X Pin 8 

Dual outputs 
Pin 8: 2.457 MHz to 10 MHz 

.Pin 1: 2X Pin 8 

CODE 

GA 

GAE 

GB 

GC 

GD16 

GD18 

GD28 

GD48 

TOLERANCE:(NOTE 2) CODE TEMP. RANGE 

±.1% (1000 ppm) 1 OOC to +70oC 

±.01 % (100 ppm) 2 -40°C to +85OC 

±.005% (50 ppm) 3 -55°C to +1050 C 

±.05% (500 ppm) 4 -55°C to +125OC 

±.0025% (25 ppml 5 
(OOC to 70°C only 

NOTE: 
1. When ordering MIL-STD-883 screening option, add -883 

after frequency. 

CODE 

C 

I 

P 

M 

2. Tolerances include: 25°C accuracy, changes in operating 
temperature, supply voltage, load, environmental conditions, 
and aging. 

3. ENABLE FUNCTION 
HI: ENABLES OSCILLATOR 
LO Disables oscillator (output latches HI) 

ELECTRICAL SPECIFICATIONS (MXO-55 SERIES) 
TEMPERATURE 

SPECIFICATION MODEL FREQUENCY RANGE RANGE SYMBOL MINIMUM TYPICAL MAXIMUM UNITS 
Operating Voltage 55°C to + 125°C Vee 4.75 5.00 5.25 

A,B,C,D 19.2 KHz to 100 MHz 40°C to + 85°C 4.50 5.00 5.50 V 
Maximum Supply Voltage 55°C to +125°C Vee Max. 7.00 

A 4.9152 to 25 MHz 20 30 
>25 to 100 MHz 33 55 

2.4576 to <4.9152 MHz 30 50 
Supply Current B 307.2 KHz to <2.4576 MHz - 55°C to + 125°C Icc 45 75 

19.2 to <307.2 KHz 70 125 
C >12 to 24 MHz 22 30 

2.4576 to 12 MHz 30 50 
0 307.2 KHz to 10 MHz 45 75 mA 

Output Voltage HI 55°C to +125OC VOH 2.40 3.60 
Output Voltage LO A,B,C,D 19.2 KHz to 100 MHz VOL 0.30 0.50 V 

40°C to + 85°C 0.25 0.40 
A 4.9152 to 25 MHz 3 5 

>25 to 100 MHz 2 4 
Rise & Fall Time B 2.4576 to <4.9152 MHz -55°C to +125OC tR & tF 3 5 nS 

(measured between 19.2 KHz to <2.4576 MHz 8 18 
0.5V & 2.4V) C 2.4576 to 24 MHz 3 5 

0 307.2 KHz to 10 MHz 8 18 
Start-up Time A,B,C,D 19.2 KHz to 25 MHz 55°C to +125OC ts 2 5 mS 

A >25 to 100 MHz 8 15 
4.9152 to 25 MHz OOC to +70oC 45 50 55 

A 55°C to + 125°C 40 50 60 
>25 to 100 MHz 40 50 60 

2.4576 to <4.9152 MHz 55°C to +125OC 40 50 60 
Duty Cycle (uptime) B 19.2 KHz to <2.4576 MHz 40 50 60 
(measured @ 1.5V) OOC to +70oC 45 50 55 % 

2.4576 to 12 MHz 55°C to + 125°C 45 50 55 
C >12 MHz to 24 MHz 40 50 60 

OOCto +70oC 45 50 55 
0 307.2 KHz to 10 MHz 55°C to +1250 C 40 50 60 

OOC to +70oC 45 50 55 
>12 to 24 MHz OOC to +70oC 6 10 

Phase Delay C 55°C to +125OC tB, & tB, 6 12 nS 
(measured @ 1.5V) 2.4576 to 12 MHz OOC to +70oC 3 5 

55°C to + 125°C 3 8 
Enable Input Load Factor AE 4.9152 to 70 MHz 50°C to + 125°C F, 1 

2.4576 to 70 MHz 55°C to + 125°C 10 S-TTL 
Fanout A,B,C >70 MHz to 100 MHz 2 Gates 

(per output) -40°C to +85°C F. 5 
A 19.2 KHz to <2.4576 MHz 55°C to +125OC 10 TTL 
0 307.2 KHz to 10 MHz 55°C to + 125°C 10 Gates 

CTS - QUALITY, FREQUENCY .CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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JKVXO-55 SERIES 
TTL logic output 
14 pin DIP compatibte 
(MXO-55 style) 
765 KHz to 25 MHz 

PIN CONN!CTI.ONS. . 
Pin 1: Frequency controi voltage 
Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5 VDC 

JKVXO-55 

FREQUENCY AND MODEL 

12.25 to 25.0 MHz 
Basic 089>1lator 

765 KHz to <12.25 MHz 
Basic osci lIator 

with dividers 

ORDERING INFORMATION 

CODE 

GA 

FREQUENCY 
CONTRQL 

SENSITIVITY· CODE 

OPERATING 
TEMP. RANGE 

60 ppm/volt min 1 OOC to +700 C 

GB 100 ppm/volt min 2 -40°C to +850 C 
.. • PosItIve slope 

ELECTRICAL SPECIFICATIONS' 
SPECIFICATION 

Operating Voltage 

Maximum Supply Voltage 

Supply Current 

Output Voltage - HI 

Output Voltage..,.. lO 

Rise & Fall Time 

(measured between 0.5V to 2.4V) 

Duty Cycle 

(measured @ 1.5V) 

Co,ptrol Voltage 

Frequency Stability vs. Temp. 
(Ve = 2.5 ±.1V) 

Start-up Time , 
Control Volta.gelnput Impedance 

Fanout 

JKTO-81 SERIES 
TTL logic output 
Electrically similar to 
MXO-55 
TO-5 compatible 
1 MHz to 25 MHz 

PIN CONNECTION 

Pin 1: NC 
Pin 2: Internal connection 
Pin 3: NC 
Pin 4: Ground/case 
Pin 5: Output 
Pin 6: Internal connection 
Pin 7: NC 
Pin 8: +5 VDC 

MODEL 

A,B 

A 

B 

A, B 

A!B 

A,B 

A, B 

A,B 

.A, B· 

A,B 

A 

B 

FREQUENCY RANGE SYMBOL MINIMUM TYPICAL 

765 KHz to 25 MHz Vee 4.50 5.00 

Vee Max. 

12.25 MHz to 25 MHz lee 18 

3.0625 MHz to <12.25 MHz 30 

765 KHz to <3.0625 MHz 45 

765KHz to 25 MHz VOH 2.40 3.60 

VOL 0.25 

3.0625 MHz to 25 MHz tR, IF 3 

765 KHz to <3.0625 MHz 8 

12.25 MHz to 25 MH~ 40 50 

765 KHz to <12.25 MHz 45 50 

765 KHz to 25 MHz Ve 0.0 2.5 

765 KHz to 25 MHz AfT -100 

765 KHz to 25 MHz Is 5 

765 KHz to 25 MHz 80K 100K 

12.2SMHz to 25. MHz Fo 

765 KHz to <12.25 MHz 

JKTO-81 

ORDERING INFORMATION 

~9L. __ Q __ -DD_OU_T_PO-.T+FREQUENCY 

MAXIMUM 

5.50 

7.00 

25 

60 

75 

0.40 

5 

18 

60 

55 

5.0 

+100 

15 

120K 

10 

10 

FREQUENCY·AND MODEL FREQUENCY. OPERATING 
AND OPTION CODE TOl. (NOTE 1) CODE TEMP. RANGE 

16to.25 MHz A ±.1% (1000 ppm) 1 DoC to +700 C 
Basic oscillator ±.01% (100 ppm) 2 -40°C to +85OC 
1 to <16 MHZ 

Basic oscillator B 
±.005% (50 ppm) 3 -55°C to +105OC 

with dividers ±.05% (500 ppm) 4 -55°C to +125OC 

FIG. 10 TO·S PACKAGE ][~~ .200 

1-
~ 

~ 
jI .4~'''· 
~ 
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CODE 

2C 

21 

UNITS 

V 

mA 

V 

nS 

% 

V 

ppm 

mS 

n 

TTL 
loads 

1 
CODE 

C 

I 

P 

M 
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JKTO-79 SERIES ORDERING INFORMATION 
TTL logic outputs 
Electrically similar to MXO-55 
TO-8 compatible 
500 KHz to 70 MHz 

ENABLE FUNCTION 
4 MHz to 12 MHz: 
HI: Enables oscillator 
LO: Disables oscillator 

(QA latches LO, 
Q. latches HI) 

500 KHz to <4MHz: 
LO: Enables osciliator 
HI: Disables oscillator 

(QA & Q. latch LO) 

PIN 
1 
2 
3 
4 
5 
6 

7 

'KTO·79 ~ 
FREQUENCY AND MODEL 

AND OPTION CODE 
8.0 MHz to 60.0 MHz 

Basic oscillator A 
No enable 

500 KHz to 8.0 MHz 
Oscillator with divider B 

No enable 
4.0 MHz to 12.0 MHz 

Oscillator with C 
Complementary output 

No enable 
Oscillator with dual outputs 

and no enable D28 
QA = 4X Q. 
Q. = 1 t03MHz 

Oscillator with dual outputs 
and no enable D48 

QA=2XQ. 
Q. = 1 t03 MHz 

AE 
Any of above BE 

(below 12 MHz) CE 
with enable D28E 

D48E 

CONNECTION 
Enable/disable option (otherwise NC) 
Internal connection 
Output A (QA) (otherwise NC) 
Ground 
Output B (Q.) 
Internal connection 
NC (Model A) 
Internal connection (Model BO C, D) 
Crystal frequency (Model C, ) 

8 Vee 

FREQUENCY OPERATING 
TOL. (NOTE 1) CODE TEMP. RANGE 

±.1% (1000 ppm) 1 OoC to +700 C 
±.01% (100 ppm) 2 40°C to + 85°C 
±.005% (50 ppm) 3 -55°C 10 +105OC 
±.05% (500 ppm) 4 -55°C to +1250 C 
±.0025% (25 ppm) 5 
(OOC to 70°C on Iy) 

FIG. 11 TO-8 PACKAGE 

CODE 
C 
I 
P 
M 

MXO-53 SERIES 
3-state, TTL logic output 
14-pin DIP compatible 
(MXO-55 style) 

Designed for automated, in~circuit, and functional board test applications 
where a high impedance output state is required to allow the injection of 
external test signals. 

2.4576 MHz to 70 MHz 

PIN CONNECTIONS 
Pin 1: Enable 
Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5VDC 

ENABLE FUNCTION 
HI: Enables oscillator 
LO: Disables oscillator 

(HI impedance output) 

MXO-53 

FREQUENCY & MODEL 
4.9152 to 70 MHz 

Basic 3-state oscillator 
2.4516 to 4.9152 MHz 
3-state osci lIator wilh 

dividers 

ORDERING INFORMATION 

CODE FREQUENCY OPERATING 
GA TOLERANCE CODE TEMP. RANGE 

±.1% (1000 ppm) 1 OoC to +700 C 

GB 
..... 01% (100 ppm) 2 
..... 005% (50 ppm) 3 

-40°C to +85OC 

..... 05% (500 ppm) 4 
±.0025% (25 ppm) 5 
(DOC to 70°C only) 

ELECTRICAL SPECIFICATIONS (SIMILAR TO MXO-55 EXCEPT AS NOTED BELOW) 
SPECIFICATION MODEL FREQUENCY RANGE TEMPERATURE RANGE SYMBOL MINIMUM TYPICAL MAXIMUM 

A 4.9152 to 25 MHz .- 35 55 
Supply Current >25 to 70 MHz -40°C to +85OC Icc 50 80 

B 2.4576 to <4.9152 MHz 60 100 
Duty Cycle (uptime) 

A,B 2.4576 to 70 MHz 
OOC to +700 C 45 50 55 

(measured @ 1.5V) 400 C to + 850 :: 40 50 60 
High Impedance A,B 2.4576 to 70 MHz -40°C to +860 C 10 (OFF) 50 
Output Cu rrent 
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CXO·55 SERIES 
Low power consumption 
CMOS logic output 
14-pin DIP compatible 
(MXO-55 style) . ' 
200 Hz to 5 MHz 
PIN CONNECTIONS 
Pin 1: N/C 

. Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5 VDC to +15 VDC 

ELECTRICAL SPECIFICATIONS 
SPECIFICATION MODEL FREQ. RANGE 

OPerating Voltage' A,B 200 Hz to 5 MHz 
Max. Supply Voltage 

A,B 200 Hz to <4 MHz 
Supply Ourrent 

A 4 MHz 10 5 MHz 

Output Vo tage-HI A,B 200 Hz to 5 MHz 
Oulput Voltage-LO 

Rise & Fall Times 
(measured from 10% 

to 90% waveform) 
A,B 4 MHz to 5MHz 

Duty Oycle (uptime) 
(@ 50% of waveform) 

A,B 200 Hz to 5 MHz 

Output Load A, B 200 Hz 10 <4 MHz, 
A 200 Hz to 5 MHz 

Oulput Ourrent-HI 
(source) A,B 200 Hz to 5 MHz 

Output Ourrent-Lo 
(Sink) A,B 200 Hz to 5 MHz 

CXO-SS 

FREQUENCY AND 
MODEL 

3.5 t05 MHz 
Basic oscillator 

200 Hz to <3.5 MHz 
Basic oscillator 

with dividers 

TEMP. RANGE 

- 55°0 to + 12500 

-5500to +125°0 

550 010 +125°0 

-5500 to +125°0 

-55°0 to +125°0 

55°0 to + 125°0 

-55°0 to +125°0 

-55°0 to +125°0 

ORDERING INFORMATION (SEE NOTE) , 

FREQUENCY OPERATING 
CODE TOLERANCE CODE TEMP. RANGE CODE 

GA ±.1% (1000 ppm) 1 0°0 to +70°0 0 
±.01% (100 ppm) 2 -40°0 to +85°0 

GB ±.005% (50 ppm) 3 -550(; to +105°0 P 
±.05% (500 ppm) 4 -55°0 to +125°0 M 

CONDITIONS SYMBOL MIN. TYPICAL MAX. UNITS 

Voo 4.50 5.00 15.50 V 
Voo Max. 18 

Voo 5V 2 
VOD- 10V 5 
Voo - 15V OL = 15 pf 100 8 mA 
Voo - 5V 3 
Voo 10V 7 
Voo - 15V 12 

OL Max. VOH Voo .5 Voo .1 V 
VOL .1 .5 

VDO 5V 130 
Voo - 10V I OL = Max. t. & IF 70 nS 
Voo - 15V I 45 

Ot - Max. 40 50 60 % 

OL 50 pf 
15 

Voo = 5V VOH - 4.5V 100 
Voo - 10V VOH - 9.5V IOH 250 

. Voo = 15V VOH - 14.5V 800 
pA 

Voo - 5V 300 
Voo 10V yOL = .5V IOL 900 
Voo 15V 2000 

NOTE: Frequency slabllity IS guaranteed for ±10% supply voltage tolerance. Although the OXO-55 may operate from 5 to 15 VDO, standard frequency cali
bration is done at Voo = 5 VDO. If your application requires Voo to be other than 5 VDO, please specify nominal Voo, when ordering, to insure proper 
frequency accuracy and stability. 

CXO .. 65 SERIES (PRELIMINARY) ORDERING INFORMATION 
(AntiCipated 2nd qtr. 85 release) 

~·~Ob:lCJ High speed CMOS logic output 
14-pin DIP compatible ' F Y 

(MXO-55 style) oi- ! 
1 MHz to 25 MHz FREQUENCY AND FREQUENCY OPERATING 

MODEL CODE TOLERAMCE CODE TEMP. RANGE CODE 

PIN CONNECTIONS 4.0 to 25.0 MHz GA +.1% (1000 ppm) 1 0°010 +70°0 0 

Pin 1: N/C 
Basic oscillator ±.01% (100 ppm) 2 40°010 +85°0 I 

Pin 7: Ground/case 
1.010 <4.0 MHz +.005% (50 ppm) 3 55°0 to +105°0 p 
Basic oscillator GB +.05% (500 ppm) 4 

Pin 8: Output with dividers - 55°0 to + 125°0 M 
±.0025% ~25 ppm) 5 

Pin 14: +5 VDC (0°0 to 70 0 only) 

SPECIFICATION MODEL FREQ. RANGE TEMP. RANGE CONDITIONS SYMBOL MIN. TYPICAL MAX, UNITS 
Operating Voltage A,B 1 to 25 MHz 55°0 to + 1250 0 Voo ·4.50 5.00 5.50 V 

Max. Supply Voltage Voo (Max.) 7.00 
Max. Supply Ourrent A,B 1 to 25 MHz 55°0 to + 1250 0 OL 50 pf @ 25 MHz Icc 25 mA 

Supply Ourrent A 4 MHz to 25 MHz 1.00 1.2 
vs. Frequency B 2 MHz to <4 MHz -55°0 to +125°0 OL=50pf Icc 2.00 2.5 mA/MHz 

1 MHz to <2 MHz 4.00 4.5 
Output Voltage-HI OL 50 pf VOH Von -.2V Voo .1 

A.B I.MHz to 25 MHz -55°C to +125°0 Fo = 10 LSTTL 3.8 4.5 V 
Output Voltage-LO OL-50pf VOL .1 .2 

Fo 10 LSTTL .2 .4 
OL-50pf 25 

Rise & Fall Times A,B 1 MHz to 25 MHz -55°0 to +125°0 (between 10% & 90%) tR & tF nS 
Fo = 10 LSTTL 5 

(0.5V to 2.4V) 
Duty Oycle A,'B 1 MHz to 25 MHz 55°0 tp + 125°0 @ 50% of waveform 45 50 55 % 
(% uptime) @1.5Volts 40 50 60 

Fanout A, B 1 MHz to 25 MHz -55°0 to +125,°0 OL 50 pf 
Fo 10 LSTTL 

Output Ourrent-l1l A,B 1 MHz to 25 MHz 55°0 to + 125°0 VOH 3.7V IOH 4.0 RiA 
Output Ourrent LO VOL 0.4V IOL 4.0 
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Hybrid Clock Oscillators 
EXO·55 SERIES ORDERING INFORMATION 
10K ECllogic output 
14-pin DIP compatible (MXO-55 style) 
8 MHz to 125 MHz 
*10KH ECllogic available 

PIN CONNECTIONS 
Pin 1: N/C 
Pin 7: -5.2 VDC 
Pin 8: Output 
Pin 14: Ground 

EXO-SS· 

FREQUENCY 
TOLERANCE 

±.1% (1000 ppm) 

±.01% (100 ppm) 

±.005% (50 ppm) 

±.05% (500 ppm) 

ELECTRICAL CHARACTERISTICS (INTO SOn TO -2.0 VDC LOAD) 
SPECIFICATION FREQUEN~Y RANGE OPERATING TEMPERATURE SYMBOL 

Operating Voltage VEE 

Max. Supply Voltage VEE Max. 

Supply Current 8.0 to 125.0 MHz lEE 

Output Voltage-H I VOH 

Output Voltage-LO VO!. 

Rise & Fall Times 8.0 to 100.0 MHz t. & tF 
(measured between 200/0 & 80%) 

>100.0 to 125 MHz 
-40°C to +850 C 

DutY Cycle (uptime) 
(measured @ SO%) 

Output Current-HI @ - .9SV 8.0 to 125.0 MHz IOH 

Output Current-LO @ -1.75V IOL 

Output Load 

Starl-up Tim6 

OUTPUT FREQUENCY 

OPERATING 
CODE TEMPERATURE RANGE 

OOC to +700 C 

2 -40°C to +85OC 

3 

4 

MINIMUM TYPICAL MAXIMUM 

-4.94 -5.20 -5.46 

-7.0 

52 65 

-1.05 - .95 - .75 

-2.05 -1.80 -1.60 

2.2 3.3 

1.2 2.0 

40 50 60 

-19.0 -22.0 

-1.0 -5.0 

500 to -2.0 VDC 

2.0 8.0 

EXO-65 SERIES (PRELIMINARY) ORDERING INFORMATION 
(Anticipated 3rd qtr. 85 release) 
100K ECllogic output 
14-pin DIP compatible (MXO-55 style) 
25 MHz to 150MHz 

EXO-6S· -O.D 

PIN CONNECTION 
Pin 1: N/C 
Pin 7: -4.5 VDC 
Pin 8: Output 
Pin 14: Ground 

FREQUENCY 
TOLERANCE 

±.1% (1000 ppm) 

±.01% (100 ppm) 

±.OOS% (SO ppm) 

±.OS% (500 ppm) 

ELECTRICAL CHARACTERISTICS (INTO SOn TO -2.0 VDC LOAD) 
SPECIFICATION FREQUENCY RANGE OPERATING TEMPERATURE SYMBOL 

Operating Voltage VEE 

Max. Supply Vollage VEE Max. 

Supply Current lEE 

Oulpul Voltage-HI VOH 

Output Voltage-LO VO!. 

Rise & Fall Times 25.0 to 150.0 MHz -40°C to 85°C I. & IF 
(measured between 20% &80%) 

Duly Cycle (uptime) 
(measured @ 50%) 

Output Current-HI @ -1.0V IOH 

Oulput Current-:-LO @ -1.7V IOL 

Outpul Load 

OUTPUT FREQUENCY 

OPERATING 
CODE TEMPERATURE RANGE 

OOC 10 +700 C 

2 -40°C to +8SoC 

3 

4 

MINIMUM TYPICAL MAXIMUM 

-4.20 -4.50 -4.80 

-5.70 

58 70 

-1.04 - .95 - .85 

-1.90 -1.80 -1.60 

1.0 2.0 

40 50 60 

-19.2 -21.0 

-2.0 - 6.0 

500 10 -2.0 VDC 
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MXO-65 SERIES 
MOS or MOS!TIL 
logic outputs 
Drives high capacitance loads 
14-pin DIP compatible' 

ORDERING INFORMATION 

MX0-85 

(MXO-55 style) 
2.4576 to 12 MHz FREQUENCY AND 

~~_~IN~ 
r-~O~P=E=RA~T=I~NG~~~~ FREQUENCY 

MODEL CODE TOLERANCE CODE TEMP. RANGE 

PIN CONNECTIONS 
Pin 1: N!C (MXO-65GA) 

TIL output 
(MXO-65GAA) 

Pin 7: Ground! case 
Pin 8: MOS output 
Pin 14: +5 VDC 

2.4576 to 12.0 MHz GA 
Single MOS output only . 

Dual output 
Pin 8: MOS output 2.4576-12 MHz GAA 
Pin 1: TtL out.put : 2X pin 8 Ireci. 

ELECTRICAL SPECIFICATIONS (SEE NOTE BELOW) 

SPECIFICATION MODEL FREQUENCY RANGE TEMP. !!ANOE 
Operating Voltage GA 

Max. Supply Voltage GAA 
Supply Current GA 

GAA 
Output Voltage-HI GA 
Output Voltag_LO GAA 

Rise & Fall Times 
(measured between GA 

10% and 90%) GAA 2.4576 to 12 MHz -40°C to +85°0 

Duly Oycle ~Ptlme) GA 
(measured 50%) GAA 

Pule Width-HI 
(measureil @ Vee -0.6V) GA 

Pulse Wldth-LO GAA 
(measured @ 0.4V) 

Output Load GA 
GAA 

+0%, .2% (2000 ppm 1 0°0 to +7000 
+0%, .02% (200 ppm) 2 -4000 to ±85°0 
+0%, -.01% (100ppm 3 
±O%, .1% (1000 ppm) 4 

CONDITIONS SYMBOL MIN. TYPICAL MAX. 
Vee 4.50· 5.00 5.50 

Vee Max. 7.00 
lee 65 

90 
CL 150pf VOH Vee 0.4 ee +0.2 

VOL 0.2 +0.4 
OL-50pf 8 
OL = 100 pf tR & tF 10 
OL 150 pf 12 
CL 200 pf 15 
CL 150 pf 45 50 55 

tPH 110 
OL = 150 pf 

tPL 110 

OL 0 150 500 

NOTE. Output parameters are for MOS output only (Pin 8). See MXO 55 data for TTL output parameters (Pin 1) on MXO-65GAA Model. -
CCXO SERIES 
Leadless chip carrier package ORDERING INFORMATION 
TIL logic output 

1.0 to 28.0 MHz ~CCXO.:) 13 Electrically similar to 
MXO-55 ? 

PACKAGE STYLE CODE 
40-pln, .040" spaced 140 
28-pln, .050" spaced 150 
44-pin, .050" spaced 250 

FREQUENCY AND 
MODEL COD 

14to 28 MHz A 
Basic oscillator 
1 to <14 MHz 

Oscllistor'wlth dividers 

E 

I I HOUTPUi~EQUCNL , 
FREQuENCY 
TOLERANCE CODE 

±.1% (1000 ppm) 1 
±.01% (100 ppm) 2 
+.005% (50 ppm) 3 
±.05% (500 ppm) 4 

TEMP~::~~~LN~GE 
0°0 to +7000 

400C to +850 C 
55°0 to +105°0 
55°0 to +125°0 

, 

CODE 
o 

UNITS 
V 

rnA 

V 

nS 

% 

nS 

pf 

1 
CODE 

C 
I 
P 
M 

STANDARD PIN ASSIGNMENT 

=0· CCXO· CCXO· FUNCTION FOR FREI1UENCY 

PACKAG_e _ OUTLINES 
FIG. 12 CCXO·140 

FIG. 14 CCX.O·250 (PRELIMINARy) 
(Anticipated 3rd qtr. 85 release) 

140 PINS 150 PINS 250 PINS 1-7 MHz 7-14 MHz 14·2SMH 
1 2 1 NC Ne Output 
4 HVDe HVDe HVDe 
5 4 6 Ne Ne Ne 

10 8 12 HVDe HVDe HVDe 
15 12 18 Ne NC Ne 
25 18 28 Ne Ne Ne 
31 22 34 GND GND GND 
35 GND GND GND 
37 26 40 GND GND aND 
39 28 43 Output Output 
40 1 44 Ne 

NOTES: 
1. NO - Indicates internal connection. No external elec

trical connection allowed. 
2. Unspecified pins may have external electrical connec

tions. 
3. MU'ltlple +5 VDC and GND pins are Internally con

nected and redundant. 
4. Non-standard pin aSSignments may be possible. Oon

suit factory with requirements. 

WIotAlC. 
,~] 
I t 

~~SQ.j f.eI 
_rTtj ~ 
~r 
,.- !'PIN 1T 
~PIN2 1ft 

FIG. 13 CCXO·150 (PRELIMINARY) 
(AntiCipated 3rd qtr. 85 release) 

~Iot~ 

'636~~-'O ·028L· ~I . , : 
UI!8 . 7.820 
.~ _ _ . .300 

IT t~ -! 
~PIN2 PIN 1 1JIt 

WIotA~ 

:f~~ .~-- . j 
fT -. 
~PIN2 PIN 1 ~ 
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Engineering Data 
TYPICAL CHARACTERISTICS 
• STORAGE TEMPERATURE: -65°C to +150°C. 
• TEMPERATURE CYCLE: 25 cycles, -55°C to 

+125°C, per method 1010 of MIL-STD-883. 
• CONSTANT ACCELERATION: 5000 G, Y1 direction, 

per method 2001 of MIL-STD-883. 
• MECHANICAL SHOCK: 1500 G, 0.5 mS, 3 shocks per 

direction, per method 2002 of MIL-STD-883. 
• SINUSOIDAL VIBRATION: 0.06" D.A., 10 to 55 Hz 

and 30 G, 55 to 2000 Hz, 3 cycles per direction, 
per method 2007 of MIL-STD-883. 

• RANDOM VIBRATION: 20 GRMS, 20 to 2000 Hz, per 
method 2026 of MIL-STD-883. 

• LEAD INTEGRITY: Per conditions B1 and B2 in 
method 2004 of MIL-STD-883. 

• HERMETICITY: 5 x 10'8 ATM-cc/sec, per conditions 
A1 and C in method 1014 of MIL-STD-883. 

• MOISTURE RESISTANCE: 10 cycles, per method 
1004 of MIL-STD-883 with step 7 subcycle omitted. 

• CORROSION RESISTANCE: 24 hours, per condition 
A in method 1009 of MIL-STD-883. 

• SOLDERABILITY: Per method 2003 of MIL-STD-883, 
or method 208 of MIL-STD-202. 

EQUIVALENT TEST LOAD DIAGRAMS 
Vee O------,------r---------, 

CRI 

GND o--.--'-_--'-__ ----L_--'-_-'-_-.J 

VDD <>----,---, 

GND o----,c---'-----'----'--'-='----'--------' 

WAVEFORM CONDITIONS 

RL 

CR2 

CR3 

CR4 

f*---- PERIOD ------j~ 

100% ---+-f-+-Aw-...--'-r--
90%,80%,2.4 V ---+-1----+ 

50%, 1.5 V ---+-t-----+-'\-------j'---

10%, 20%, 0.5 V ---jf---+----+__+_ 
0%--+r-4----~~~~--~ 

• RESISTANCE TO SOLDERING HEAT: Per conditions 
A and C in method 210 of MIL-STD-202. 

• MARKING PERMANENCE: Per method 2015 of 
MIL-STD-883. 

• THERMAL RESISTANCE: Per method 1013 of 
MIL-STD-883: 

MXO-55 style package = 12°C/watt typical. 
TO-5/TO-8 style package = 8°C/watt typical. 
CCXO style package = 7°C/watt typical. 

• ELECTROSTATIC DISCHARGE SENSITIVITY: 
Per method 3015 of MIL-STD-883: 

TTL output models - > 4 KV 
(Class B - not sensitive) 
ECL output models - > 4 KV 
(Class B - not sensitive) 
CMOS output models - < 2 KV 
(Class A - sensitive) 

• STEADY-STATE LIFE: 1000 hrs. @ 125°C per 
method 1005 of MIL-STD-883, disregarding 
frequency shift. 

• Frequency Aging: < 10 ppm shift in 30 days 
@ 85°C ambieRt. 

NOTES: 

VEE <>----,----, 

z, 
GND 

O.lI'F 

-2.0VDC 

5011 

SCOPE 
PROBE 

GND 0-,--'-_-'-__ -'--_---' 

Cl = 15 pF (Including probe and fixlure) 
CR1-CR4 = 1N3064 or equivalenl 

Rl = 2700 for 10 STTL 
3900 for 10 TTL 
5600 for 5 STTL 

2kO for 10 LSTTL 

1. All lead lenglh should be kepi as shorl as possible. 
2. Waveform measuremenl syslem should have a minimum bandwilh of 5 

limes the frequency being lesled. 
3. Z, is a Iranslenl surge suppressor recommended on all lesl flxlurlng. 

Diode should clamp wilhln 20% of Ihe maximum rated operating vollage 
in less Ihan 10 picoseconds. 

50%,1.5 V --+-----\---1---

50%, 1.5 V --+---+---+--.f-----\--

UPTIME X 100% 
PERIOD 

ALL VOLTAGES ARE MEASURED 
WITH RESPECT TO GROUND 
POTENTIAL. 
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Engineering Data 
SPECIAL REQUIREMENTS 
• ELECTROMAGNETIC INTERFERENCE PROTECTION 

The metal package construction, used extensively on 
CTS Knights hybrid oscillators, effectively reduces 
radiated EMI due to the oscillator ·circuitry. Further 
reduction can be accomplished by connecting the 
case to circuit ground, which is standard on MXO and 
CXO series oscillators. Case grounding is specified 
by a "G" in .the part number (eg. MXO-55GA, CXO-
65GA). eTS Knights. has also gained considerable 
experience in reducing conducted EMI in specific 
customer applications. Contact eTS with your EMI 
problems or requirements, we'll offer a solution. 

.. SURFACE MOUNT APPLICATIONS - CTSKnights 
presently offers a number of options to suit your sur
face mount needs. Besides the CCXO series, leadless 
chip carriers, we are offering the MXO-55 style pack
age in an economical surface mountable configura
tion, through a simple lead formation operation. The 
surface mount option is specified by adding anUS" 
to the part number (eg. SMXO-55, SCXO-65). 

• HIGH RELIABILITY SCREENING ,- All hybridoscil
lators, at your option, .may be screened to the Class B 

NEW PRODUCTS UNDER DEVELOPMENT: 

requirements in method 5008 of MIL-STD-883. Hybrid 
construction would be in accordance with appendix G 
of MIL-M-38510. To request this option, add "-883" 
after the part number (e.g. MXO-55GA-2C-16.0 MHz-
883). 

• VAPOR PHASE REFLOW - Although CTS Knights' 
hybrid oscillators are capable of withstanding hand 
and wave soldering processes, the standard devices 
are not manufactured to survive vapor phase reflow 
profiles without degradation to device reliability. A 
special, high-temperature construption process is 
available at your request, to allow vapor phase reflow 
with little effect on device performance and reliability. 

• CUSTOM DESIGN CAPABILITIES - CTS Knights' in
house capabilities include circuit design and artwork 
generation, crystal and hybrid thick film manufactur
ing facilities, manual and automated manufacture and 
test techniques, and mechanical and environmental 
testing. This gives CTS a unique flexibility to design 
and manufacture to your custom hybrid oscillator 
specifications. Consult the innovative staff at CTS 
Kni.ghts with your special requirements. 

MINIATURE DUAL-IN-LiNE 
OSCILLATORS 

SURFACE MOUNT 
PACKAGES 

MXO-2S SERIES 
(Anticipated 3rdqtr. 85 release) 
TTL logic Qutput . ..... . ... 
Electrically similar toMXO'~55' 
310KHz to 25 MHz 

CXO-25 SERIES 
(Anticipated 3rd qtr. 85 release) 
Hi-speed CMOS logic output 
Electrically similar to eXD-65 
4 MHz to 25 MHz 

Military Oscillators 
MIL-O-55310/16 
CTS Knights is a Qualified Products 
List (QPL) supplier for MIL-O-5531 0/16. 
14-pin dual-in-Iine package 
TTL logic output 
Frequencies up to SO.O MHz 
Class Band e screening 

PIN CONNECTIONS 
Pins 1-6:N/C 
Pin 7: Ground/c$se 
Pin 8: Output 
Pins 9-13: N/C 
Pin 14: +5 VDC 

~ 

u:::r~RIf
~ ~ L~ir-

DE~TEs .JI . .... 1.,;0.1 
PIN 1 ,,~ 

r -4U$ 
.!Wlo ° °1 

~a-@ 

FIG. 5 MXO-25 PACKAGE 

Pin 1 - N/C 
Pin 4 - Ground/case 
Pin 5 - Output 
Pin 8 - +5 VDC supply 

DENOTES j~ ---. 

".'~ '~1 . 7 7.820 
.51 8 ~ 

LJ , 
• I 

• 

FIG. 8 MILITARY PACKAGE 

FIG. 6 SMXO-55 

FIG. 7 SMXO-25 

CTS Knights also supplies product 
equivalent to the following MIL-O-
55310 specifications with' qualifica
tion anticipated: 

SPECIFI- ANTICI· 
CATION TYPE PATED QPL 

M5531 0/8 TTL, 14-pin DIP 3rd qlr. '85 
M5531 0/9 TTL, TO-5 3rd qlr. '85 
M55310/10 TTL, TO-8 3rd qlr. '85 
M55310i11 CMOS, 14-pin DIP 3rd qlr. '85 
M55310/14 TTL, 14-pin DIP 3rd qlr. '85 
M55310/15 CMOS, 14-Pin DIP 3rd qlr. '85 
M55310/17 TTL, 14-pin DIP 3~d glr. '85 
M55310/18 CMOS, 14-pin DIP 3rd qlr. '85 
M55310/19 TTL, 40-pin LCC 41h qlr. '85 
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Precision Crystal Oscillators 
JKVXO-220 
HIGH STABILITY TCVCXO 

Size: 2" x 2" x .75" 
Sealed metal can with 
PC mount pins - several 
pinouts available, 
contact factory. 

JKXO-10S 
HYBRID TCXO 

JKXO-200 

KEY: I~~H 

HIGH STABILITY TCXO
S MHz· 

IT 
I~~ss ~MAX 

50,80 MtN ...,...-.-..-,.---..-'1 
2.00 ..-

• CONTACT FACTORY FOR OTHER 
FREQUENCIES. 

Designed for telecommunications use In phase locked and digital frequency 
locked loop applications where tight stability is needed during unlocked 
operation. Deviation range, temp. stability and aging rate combine to provide 
a highly stable TCVCXO with excellent free running stability and reference 
locking capability over an extremely long life. 

SPECIFICATIONS 
• Exce"ent long term Aging: <4 ppm In 20 yrs. 
• Operating range: 0 to +50°C or 0 to + 70°C. 

• ±3 x 10'7 ~F vs. temp. at any deviation voltage setting. 

• 1 MHz to 25 MHz frequency range. 

• Deviation: -±10 to ±15 ppm for 0 to +10V Input, centered at +5 VDC. 

• TTL or HCMOS output. 
• Available with or without trim access port. 

• +12V supply (other voltages available). 

SPECIFICATIONS 
The JKXO-105 is a subminiature TCXO designed to meet the requirements 
of modern battery operated systems. Its sma" size (0.32 cubic inches) and 
very low power consumption combine to form state-of-the-art TCXO per
formance for industry and military applications. 

• Frequency Range: 10-20 MHz. 

• Temp. Stability: -1) ±1 x 10-', 0 to +60°C. 
-2) ±1 x 10"6, -28 to +70°C. 
-3) ±2 x 10"', -55 to +85°C. 

• Input: +12 VDC ±5% at 2.2 mA typ., 3 mA max. 

• Output: Sinewave 1 vp-p into 1 KO. 

• Stability vs time: ±1 x 10"'/yr. 
• Stability vs. voltage: ±5 x 10"8/0.1 volt change. 

• External trim sufficient for 10 yrs. aging via external 1000. POT. 

The JKXO-200 is a precision TCXO designed to maintain state-of-the-art 
stability during variations in environment and electrical inputs. Temperature 
hysteresis, temperature slew, trim adjust effects and aging have been 
minimized. The very low power consumption and rugged construction make 
this oscillator ideal for battery operated portable use. The JKXO-200 can be 
manufactured using Hi-Rei military components providing an ultra stable 
TCXO capable of surviving the harshest of military environments. 

CONDENSED 
SPECIFICATIONS -1 -2 

Frequency vs. temp. - 55°e to + 85°e 
including hysteresis 

±3 x 10-7 ±5x10-7 

tOe/min temp. slew -55°e to +85°e ±5 x 10-7 ±7 X·1O-7 
including trim adjust effect 

Stability vs. time ±2 x 10-71st yr 
±5 x 10-7/5 yrs 

±3 x 10-71st yr 
±8 x 10-7/5 yrs 

Stability vs. voltage (12V ±1V) ±5 x 10-9 ±5 X 10-9 

Output level: 500 load 50mVRMS 
10000 load 150 mV RMS 

Warm up to within +5 x 10-8 10 seconds max. 
Input power at + 12V 50mWmax. 
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Precision Oscillators - TCXO/TCVCXO 
TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS (TCXO's) 
VOLTAGE CONTROLLED - TEMPERATURE COMPSENSATED 
CRYSTAL OSCILLATORS (TCVCXO's) . 

industries. Low power consumption, high stability over wide tem
perature extremes, and small physical size characterize 
eTS Knights' TeXO and TeVeXO crystal oscillators. 
Add excellent environmental characteristics including 
immunity to humidity, vibration and shock, satisfying the 
requirements of the instruments and communications 

High reliability and stringent long term qualities com .. 
mon in military applications are available in a variety 
of designs. Note the options and modifications, the 
flexibility of design Which offers the user choices to 
fulfill specific needs. 

JKXO-12 (TCXO) 
JKVXO-12 (TCVCXO) 

JKXO-14 (TCXO) 

JKXO-16 (TCXO) 
JKVXO-16 (TCVCXO) 

FEATURES: 
• Low profile 

.• Solder seal 
• Vibration 15G's, to 10-2000 Hz 

• VCO INPUT ON TCVCO MODELS 
Fig. 21 

FEATURES: 

WITH "c" RING 
1,905 (.075) HEX DRIVE L 

• Top access hex 
drive trim 
adjustment 

• Sine or TIL 
output 

• Solder seal 

TRIM ACCESS SCREW ~ 

~I 
r----+: ~~ ~ (.O~[t) REF. ~~~~ 

t - 38,10 . 2S.400 
I 635 (1.50) ..1 (1.000) 

I (.250) ! f ~----11-@::::-, w , 143/0,889 '-I-=t-=-'-t-' 

FEATURES: 
• Solder seal 
• Wide frequency range 
• Specialized outputs 

available 

(.045/.035) DIA. 
4 PLACES 

TOLERANCES 
.XXX±.010 

.XX±.020 

21.1500 

~~ 

Fig. 22 

Standard Pkg. 
i 16,815 

(.625) 

~T 4 PLACES .. 
4-40 INSERTS 3,040 DIA.· L 3,302 
g~T'\6~:[UDS TERMIN~ (.130) MIN. 

~ _.-L 3810 
50,60 I I (.150) REF. 
-2- 3 11-:1, 
( .00) (1. I 58;1; 1 TOLERANCES 

. ~.50) TYP. 

Optional Pkg. 

~
_ _. 0- .XXX:!:.010 

.XX±.010 

36,100 
(1.500) 

·4 PINS FOR TCVCXO ~ ~ (2,00) 

Fig. 23 
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Precision Crystal Oscillators - TCXO/TCVCXO 
JKVXO·22 

JKXO·28 (TCXO) 

FREQUENCY 
FIG. MODEL RANGE 

JKXO-12A 3-30 MHz 
21 JKXO-12B 3-30 MHz 

JKXO-12C 3-50 MHz 
22 JKXO-14A 3-30 MHz 

JKXO-14B 3-30 MHz 
JKXO-16A 1 Hz to 30 MHz 
JKXO-16B 1 Hz to 30 MHz 

23 JKXO-16C 1 Hz to 30 MHz 
JKXO-160 30 to 100 MHz 
JKXO-16E 1 KHz to 30 MHz 

25 JKXO-28 8-20 MHz 
JKVXO-12A 8-30 MHz 

21 JKVXO-12B 30 to 50 MHz 
JKVXO-12C 8 to 35 MHz 
JKVXO-16A 1 KHz to 30 MHz 

23 JKVXO-16B 1 KHz to 30 MHz 
JKVXO-16C 1 MHz to 30 MHz 
JKVXO-160 30 MHz to 150 MHz 
JKVXO-22A 1 MHz to 30 MHz 

24 JKVXO-22B 30 MHz to 50 MHz 
JKVXO-22C 1 MHz to 30 MHz 

FEATURES: 
• Available as VCXO or TCVCXO. 

Temperature stability and 
deviation are customized per 
application. 5 volt supply, Mod 
voltage range 0 to +5 VDC. 

22.860 
(.900) 

41.40· 
[(1.63) SQ. MAX. 

--!-
OUT 

I I I 
0_0_0 

'1 12•70' MAX.... r (.60) MAX. I 
(.2~s,;:IN.l r-

• ALSO AVAILABLE IN 
1.51' SQ. PKG. AND 
HEIGHT AS LOW AS 
.433" (11 mm) 

+SV MOD GND KEY: (~N~) 

FEATURES: 
• 5 VDC supply 
• ±1 ppm, O°C to + 70°C 
• TIL or HCMOS output 
• <±3 ppm aging in 10 yrs. 
• 8-20 MHz freq. range 

The JKXO-28 is a low cost design 
providing excellent long term 
stability without need for re-cali-
bration over a long life. . 

SUPPLY 
VOLTAGE 
OPTIONS 

(VDC) 
12-20 
12-20 
12-20 
12-28 
12-28 
12-28 
12-28 
12-28 
15-28 
5 
5 
9-20 

12-20 
12-20 
5-20 
9-20 
5 

12-20 
5 

' 5 
5 

STABILITY WITH 
TEMPERATURE 

±2 ppm, -55 to +85°C 
±1 ppm, -40 to + 75°C 
+.5 ppm, 0 to + 70°C 
±.5 ppm, 0 to +50oC 
+1 ppm, 0 to + 70°C 
±1 ppm, -40to +75°C 
±1 ppm, -55 to +85°C 
±2 ppm, -40 to +75°C 
±2 ppm, -20 to HOoC 
±2 ppm, - 20 to + 70°C 
+1 ppm, 0 to + 70°C 
+10 ppm, Oto + 70°C 
±5 ppm, 0 to + 70o.C 
+2 ppm, 0 to + 70°C 
±10 ppm, 0 to + 70°C 
±20 ppm, - 20 to + 70°C 
±30 ppm, - 55 to + 85°C 
+5 ppm, 0 to +50°C 
+10 ppm, 0 to +50oC 
±5 ppm, 0 to +50°C 
+15 ppm, -20 to + 70°C 

KEY: ..!!!!L 
INCH 

VCXO 
DEVIATION OPTIONS 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

+100 ppm, ±5V Input 
±15Jlpm, ±3V Input 
+40 ppm, +3V Input 
±40 ppm, 0 to 5 VOC 
±100 ppm, ±5V Input 
±100 ppm, 0 to 5V Input 
+15 ppm, +5V Input 
+40 ppm, Oto +5 VOC 
±12 ppm, 0 to +5 VOC 
+100 ppm, Oto +5 VOC 

1,016 ±O,078 TOLERANCES 
(.040 ±.003) DIA. ±.254 (±.010) 

Fig. 24 

Fig. 25 

MAX. 
AGING 
1st YR. 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 

.75 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
2 ppm 
1 ppm 
2 ppm 

TOLERANCES 
.XXX :.015 

.XX ±.05 

5060 I 
~ 
MIN 
~ .600 

CASE & GND ARE INTERNALLY 
CONNECTED 

OUTPUT OPTIONS 

Sine Wave, TIL 
CMOS (Below 10 MHz) 

TIL or Sine 

Sine (Above 500 KHz) 
ECl, TIl, HCMOS 
CMOS (Below 10 MHz) 

TIL or HCMOS 
TIL 
Sine Wave 
Sine, TTL 

TIL, ECl, HCMOS 
CMOS (Below 10 MHz) 
Sine (Above 500 KHz) 

Sine, ECl 
TIl,CMOS 

TTL 
ECl (-5V Supply Reg.) 

eTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1351 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CTS® CORPORATION SPECIALISTS IN FREQUENCY MANAGEMENT 

KNIGHTS DIVISION 400E Reimann Ave., Sandwich, IL60548' 815/786-8411 • TWX 910-642-0860 CableCTS 

Fast Warm-Up SC Cut Ovenized Oscillator 
JKSC-127 

+IE-6 

+IE-7 

0 

..... -IE-7 --u.. 
<l 

-IE-6 

-IE-5 

LEGEND: AT CUT --
SCCUT-

" 

:-

I 

o 5 10 15 20 25 

TIME (MIN) 

30 

Ovenized Crystal Oscillator 
J.KXO-130 

The JKXO-130 offers excellent long and short term sta
bilities at an economical price. The design utilizes a 
cold weld preCision overtone crystal with a proportional 
oven controller. . 

The JKSC-127 offers ultra fast warm-up with excellent 
long term, short term and phase noise characteristics. 
The design utilizes a 10 MHz coldweld sealed SC cut 
overtone crystal along with a uniquely designed pro
portionally controlled double oven which minimizes 
stabilized power consumption. The JKSC-127 is avail
able fully militarized with an MTBF of greater than 
100,000 hours in ground mobile and airborne environ
ments. 

GENERAL SPECIFICATIONS 
FREQUENCY: 10.0 MHz or 10.230 MHz 
INPUT VOLTAGE: Oven +28 VDC ±5% 

Oscillator +15 VDC ±5% 
INPUT CURRENT: Oven @turn-on 1.2 amps maximum 

@ -25°C 125 rnA typical 
@ -55°C 240 rnA typical 

Oscillator 20 rnA maximum 
FREQUENCY STABILITY VS. TEMPERATURE: 

±5 x 10'9 from -55°C to +71°C 
FREQUENCY STABILITY VS. TIME: 

±5 x 10'12 RMSjsec 
±5 x 10'IO/day at shipment 
±3 x 10·B/year 

WARM UP: @ -55°C <5 x 10'9 in 7 minutes 
@ -32°C <5 x 10.9 in 5 minutes 
@ +25°C <5 x 10'9 in 3 minutes 

PHASE NOISE (1 HzBW): @ 10 Hz offset -120 dbc 
@ 100 Hz offset -140 dbc 
@ 1 KHz offset -150 dbc 
@.100 KHz offset -150 dbc 

RF OUTPUT: +5 dbm minimum in 50 ohms 
FREQUENCY ADJUSTMENT: 

Coarse (mechanical) ± 5 x 10'7 minimum 
Fine (electrical) ±5 x 10.8 minimum for ±5 VDC 

SIZE: 2.5" x 4.5" x 2.5" H. 
Modifications of the JKSC-127 available. 

GENERAL SPECIFICATIONS 
FREQUENCY RANGE: 256 KHz to 10 MHz 
INPUT VOLTAGE AND POWER: +15 VDC ±5% 

10 Watts maximum at turn on 4.5 Watts typical at room 
temperature. 

RF OUTPUT: TTL compatible 2 loads 
FREQUENCY STABILITY VS. TIME: 

5 x 10'11 RMS/10 seconds 
±5 x 10'lO/day at shipment 
±3 x 10'B/year 

FREQUENCY STABILITY VS. TEMPERATURE: 
±1 x 10-B from O°C to +60°C 

SSB PHASE NOiSE (measured in a 1 Hz bandwidth): 
@ 10 Hz offset -114 dbc 
@ 100 Hz offset -130 dbc 
@ 1 KHz offset -135 dbc 
@ 10 KHz offset -140 dbc 

FREQUENCY ADJUSTMENT: Coarse >1 x 10'6 
Fine >1 x 10-8 
Resolution <1 x 10'10 

FREQUENCY RETRACE: 
(After 48 hours off at room temperature) 
<±1 x 10-8 of the turn off frequency 1 hour after 
turn on. ' 

SIZE: 1.6" x 4.5" x 2.11" H. 
Numerous modification. of the JKXO 130 available -
consult factory to discuss your application. 
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Precision Crystal Oscillators 
JKSC-135 

JKXO-140 

Th$ JKSC-135 is an ultra stable 5 MHz double oven oscillator. Its utilization 
of a 5 MHz 3rd overtone SC cut crystal helps produce excellent long and 
short term stabilities. The JKSC-135 is well suited for portable battery oper
ated systems. 

SPECIFICATIONS 
• FREQUENCY: 5.0 MHz 
• INPUT VOLTAGE: +15VDC 
• INPUT POWER: 7 Watts maximum at turn on 

2.5 Watts @ 25°C 
• FREQUENCY STABILITY: 

VS. TEMPERATURE: ~1 x 10'9 peak to peak 
-25°C to +60°C 

VS. TIME: ±5 x 10-lo/day 
8 x 10-12 RMS/100 sec. 

• OUTPUT: Sine, 1V RMS into 50 ohms 
• Size: 5.0" x 2.38" x 3.20" H 

The JKXO-140 is designed to meet the stringent frequency control require
ments of modern telecommunications systems. Commonly used telecom
munication output frequencies are standard. 

SPECIFICATIONS 
CENTER FREQUENCIES (MHz): 5.0,5.12, 6.176, 10.0, 10.24, 12.352 
INPUT VOLTAGE: +24 VDC . 
INPUT POWER: 8 Watts maximum at turn on 

3.5 Watts stabilized @ +25°C 
• FREQUENCY STABILlIY: 

VS. TEMPERATURE: 3 x 10-lo/15°C (O°C to +55°C) 
VS. TIME: ±3 x 10-lo/day after 30 days 

±2 x 10-8/year 
±5 x 10-8/20 years 

• OUTPUT: 2 TTL loads 
• ELECTRICAL ADJUSTMENT:±5 x 10-8 minimum for ±5 VDC 
• SIZE: 2.30" x 4.50" x 2.10" H 
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Oven Controlled Products 
SAW RESONATOR AND COMPONENT OVENS 
CrSKnights offers a broad range of proportionally con
trolled ovens. Uses include military and industrial tem
perature control applications with speCial emphas.is on 
custom designed S.A.W.ovens. With our experience 
in the design of tactical ovenized oscillators, we can 
control critical oven performance parameters such as 

warm-up time, temperature gradients and power con
sumption. Support of Hi-Rei programs is available if 
required. For the best product performance, we en
courage you to contact our engineers early in the 
design phase of your development program. 

HIGH STABILITY OVENIZED CRYSTAL OSCILLATORS 
crs Knights ovenized oscillators are available in ther
mostatically controlled models as well as proportional 
control models. A variety of design options are .available 
to the user, including very high stability, low power, 

FREQUENCY DIMENSIONS OSCILLATOR 
MODEL RANGE INCHES mm INPUT· 

JKXO-23 60 Hz- 1.578 x 1.875 40,081 x 47,625 +12 VDC 
4MHz x4.442HT x 112,32 

JKXO-30. 1-4 M.Hz 2.0 x 2.0 x 4.0 50;8 x 50,8 + 28VDC 
x 101;6 

JKXO-30 4~10 MHz 2.0 x 2.0 x 4.0 50;8 x 50,8 +12to 
x 101,6 +28VQC 

JKXO-41 1-10 MHz 2.0 x 2.0 x 4.25 50,8 x 50,8 +28VDC 
x 107,95 

JKXO-41 10-100 MHz 2.0 x 2.0 x 4.25 50,8 x 50,8 
x 107,95 

+28 VDC 

JKXO-51 1-2 MHz 1.844x 2.0 46,838 x 50,8 +28VDC 
x 3.436 x 87,274 

JKXO-88-1 1-10 MHz 2.0x 2.25 50,8 x 57;15 5 & 12VDC 
x.800 x20,32 . 

JKSC"127 10MHz 4.5 x 2.5 x 2.5 114,3 x 63,5 ±15 VOC 

JKXO-130 256 KHz- 4.5x1.6x2.11 114,3 x 40,6 +15VDC 
10MHz x 53,6 

• Other voltages available 

small size and sine wave or square wave (TTL or CMOS) 
output. Contact CTS Knights for your speCial require
ments. 

OVEN TEMPERATURE STABILITY STABILITY VS. 
INPUT· CONTROL VS. TIME TEMPERATURE 

+28 VDC/AC Thermostat ±5 x 10'a/day -40 to +70°C 
115VAC11W. ±2 x 10'6/yr ±7.5 x 10.7 

+28 VDC or 115 Proportional ±1 x 10'8/day -10to +55°C 
VAC 10 W. Max. ±1 x 10'6/yr ±5 x 10'8 

+28 VDC or 115 Proportional ±1 x 10-8/day -10to +55°C 
VAC 10 W. Max. ±1 x 10·6/yr ±5 x 10-8 

+28 VDC Proportional ±1 x 10-9/day -40to +70°C 
10W. Max. ±1x10'7/yr ±3 x 10-s 

+28 VDC Proportional ±5 x 10-B/day -25 to +65°C 
10 W. Max. ±1 x 10-6/yr ±5 x 10-S 

+28VDC Proportional. ±1 x 10,s/day -55 to +75°C 
10 W, Max. ±3 x 10-7/yr ±5 x 10-8 

+28VDC Proportional ±5x10'9/day -25to +65°C 
10 W. Max. ±3 x 10-7/yr ±1 X 10-7 

+28VDC Double Oven ±5 x 10-1o/day -55 to + noc 
32W. Max. Proportional ±3 x 10-B/yr ±5x10-9 

+15VDC Proportional ±5 x 10'IO/day Oto +eOoC 
10W. Max. ±3 x 10,s/yr ±1 x 10-s 
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Voltage Controlled Crystal Oscillators-VCXO 
JKVXO-22 

SIZE: 1.63" x 1.63" x .5"H 

JKVXO-86 

SIZE: 2" x 2" x .75" H 

JKVXO-87 

SIZE: 2" x 2.5" x .8" H 

SIZE: .86" x .83" x .35" H 

The JKVXO-22 is a low cost VCXO designed for phase locked loop applica
tions. Temperature stability and deviation are customized per application. 
TTL, HCMOS or ECl outputs available. Operation is from +5V supply (-5V 
for ECl). Standard models are listed below. 

FREQUENCY 
MODEL RANGE STABILITY DEVIATION AGING 

JKVXO-22A 1 MHz to 30 MHz ±10 ppm, ±40ppm, <2 ppm 
O°C to +70°C Oto +5VDC 1styr 

JKVXO-22B 30 MHz to 50 MHz ±5ppm, ±12 ppm, <1 ppm 
O°C to +50°C Oto +5VDC 1st yr 

JKVXO-22C 1 MHz to 30 MHz ±15 ppm, ±100 ppm, <2 ppm 
- 20°C to + 70°C Oto +5 VDC 1styr 

The JKT0-86 is a compact, low cost VCXO designed to meet your require
ments. The unit exhibits good stability over the temperature range of 0 to 
+55°C and provides excellent modulation characteristics. 

SPECIFICATIONS 
• FREQUENCY RANGE: 5 to 

30 MHz 
.• FREQUENCY DEVIATION: 

±1000 ppm 
• MODULATION LINEARITY: ±10% 
• FREQUENCY STABILITY: 

±100 ppm, 0 to +55°C 

• DC INPUTS: +12V @ 15 rnA typo 

• MODULATION INPUT: ±3V P.P., 
DC to 20 KHz 

• MODULATION RESPONSE: 
±1 dB, DC to 20 KHz 

• RF OUTPUT: Sine, 0 dBm/min. 

The JKVXO-87 is a wide pull VCXO with an integral proportional oven. With 
its enhanced frequency temperature performance, the JKVXO-87 uses can 
be extended to those applications requiring a free run condition. 

SPECIFICATIONS 
• FREQUENCY RANGE: 10-30 MHz 
• FREQUENCY DEVIATION: ±1000 ppm 
• FREQUENCY VS. TEMPERATURE: ±10 ppm -40°C to rHO°C 
• MODULATING RESPONSE: DC to 20 KHz 
• MODULATION LINEARITY: ±1% 
• OUTPUT (sine): 0 dbm min. 
• DC INPUT: oven +28 VDC 10 wts max. 

5 wts stabilized 
osc. + 12 VDC 30 rnA max. 

The JKTO-100 is a subminiature VCXO designed to meet requirements for 
wide pullabiJity and good center frequency stability. Uses include digital 
phase locked loop applications for frequency synthesis and data reception. 

SPECIFICATIONS 
• FREQUENCY RANGE: 

10 to 35 MHz 
• CENTER FREQUENCY AT ROOM 

TEMPERATURE: ±10 ppm at time 
of shipment 

• PUlLABILlTY: ±200 ppm minimum 

• TEMP. STABiliTY: O°C to +60°C 
±40 ppm 

• OSCillATOR INPUT: 
+12 VDC ±10% @ 10 rnA max. 
+5 VDC ±10%@ 25 rnA max. 

• OUTPUT: TIL (5 loads) 
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Custom-Built Filters 
The basic building block for all. custom built CTS 
Knights filters is the two-pole monolithic filter available 
in standard package styles as shown in figure 34. 

ing information on a package of his choice. 
Input/Output impedances of packaged filters may be 

specified at 50 ohms minimum. 
Two-pole monolithic filters can be cascaded to pro

duce four, six and eight or more pole filter responses 
with the addition of coupling capacitors between two
pole sections. Using the bandwidth and shape factor 
charts (fig's. 32; 33) the equipment designer can specify 
an inexpensive filter supplied by CTS Knights to his 
specifications as a set of two, three, four or more 
"Monolithics" (coupling capacitor information will also 
be provided). For applications requiring plug-in pack
aged filters, the filter specifier may select one of the 
five standard CTS Knights packages (fig's. 35, 36, 37, 
38, 39) or supply dimensional, termination and mount-

Filter parameters such as insertion loss, ripp!e, spuri
ous response and ultimate attenuation are not easily 
chartable. However, some general guidelines to specify
ing these values are given below: 

Insertion loss - typically 1.5 dB per 2-pole section 
Ripple - 1 dB minimum for most deSigns 
Ultimate attenuation - 35 dB maximum per 2-pole 

section for acoustically coupled deSigns 
Spurious attenuation (Best attain·able for most de

signs) 
2-pole 20 dB 
4-pole 35 dB 

a-pole 45 dB 
a-pole 60 dB 

10-pole 75 dB 

MEASURED 3 dB 
BANDWIDTH 

Fig. 31 
Filter Parameters Normally Specified 
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\1 \ 6 POLJ ~ 

1 """ I\B~~ 
, 10 o BW STOP BAND/BW, "" 

1234567 

Fig. 32 
.1 dB CHEBY Shape Factor 

(Normalized to 3-dB Bandwidth) 

HYBRID LlMITER·DISCRIMINATOR 

120 
BANDWIDTH VS. FREQUENCY 
BANDWIDTHS> 100 KHz REQUIRE 
DISCRETE CRYSTAL DESIGNS 

~100h+~~-+1-~~~r+~ 
;- 90 

15 80 

I :H+~~L+1-~~~r+~ 
: ooH+-r.~-+1-~~~rt~ 

4(} 

3D 
20 

10 

10 20 3D 4(} 

CENTER FREQUENCY (MHz) 

Fig. 33 
Bandwidth vs. Frequency 

The JKLD-800 is a subminiature crystal discriminator designed to meet low 
distortion requirements (4% max. 2-3% typical) for detecting voice informa~ 
tion in FM radio applications. This compact design (.35 cubic inches) offers 
high performance over a wide range of input level with internal limiting at 
-25 dbm input power. DC to 15 KHz video bandwidth is typical. 

SPECIFICATIONS 
• CENTER FREQ.: 17.0 MHz (available at 10 thr.u 18 MHz) 
• LINEAR BW: ±10 KHz (peak to peak BW ±30 KHz min.) 
• OUTPUT: ±1.0V ±.25V @ ±10 KHz deviation 
• Z IN: 500 
• Z OUT: <100 Ko min. 
• SUPPLY; +15 VDC ±15% 
• OPERATING TEMP. RANGE: -20°C to +85°C 

Narrow bandwidth, temp. compensated crystal filter voltage tunable center 
frequency and a clean gaussian response makes this 2 pole filter especially 
useful for signal processing and analyzing equipment. Total power consump
tion for compensation is less than 5 mw. 

SPECIFICATIONS 
• OPERATING TEMP. RANGE: O°C to 70°C 
• Fcenter: 10 MHz (available from 8 thru 27 MHz) 
• Fc stability: ±1 ppm 
• Fc tunability: ±10 ppm, min. for VADJ = 2 to 15V 
• BW6: 300 Hz (available 25 to 50 ppm) 
• SHAPE FACTOR 30/6: = 8.0 max: 
• INPUT: +15 VDC ±2% 
• CURRENT: = 0.2 mA max. 
• Z IN/OUT: 500 
• INSERTION LOSS: 7.0 dB max. 
• PACKAGE VOLUME: 1.2 cubic inches max. 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 

A'1356 For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CTS® CORPDRATION SPECIALISTS IN FREQUENCY MANAGEMENT 

KNIGHTS DIVISION 400E Reimann Ave., Sandwich, IL60548 '815/786-8411 • TWX 910-642-0860 Cable CTS 

Standard Filters 
10.7 MHz-1000 SERIES 
21.4 MHz - 2000 SERIES 

1 411 A 

T 
1ST DIGIT OF CTS rERIEJ 

ELECTRICAL RESPONSE~ 
CODE 

STANDARD PACKAGE 
(USE M FOR 
MONOLITHIC SETS) 

Over 100 different 10.7 MHz (CTS 1000 Series) and 21.4 
MHz (CTS 2000 Series) filter configurations are avail
able with virtually OFF-THE-SHELF delivery from CTS 
Knights. The basic building block for CTS Knights' 
standard filters is the R3W3 dual resonator monolithic 
crystal. Standard filters ordered as "Monolithic Sets," 
are supplied as loose R3W3 dual resonator crystals 
separated by type with instructions on how to couple 
the crystals together for total filter performance. Filters 
ordered in standard packages A, B, C, D, or E provide 
plug-in convenience. Order from table by part number 
as shown below. 

ELECTRICAL 3 dB 40 dB 
RESPONSE BW3 BW40 

CODE KHz MIN. KHz MAX. 
211 13 143 
411 13 41 
611 13 26 
811 13 23 
412 13 41 
612 13 26 
812 13 23 
221 15 165 
421 15 46 
621 15 29 
821 15 26 
422 15 46 
622 15 29 
822 15 26 
231 30 330 
431 30 90 
631 30 56 
831 30 50 
432 30 90 
632 30 56 
832 30 50 
742 72 -
452 240 1000 

• Available as 1000 Series only. 

1d&1 11.150 REF. 

Q~ I n .018 REF. DUU~~ .183.MAX. 

~--!Il "-
_ .. 098 ~ l WIRE lEADS '::". 

HOLDER "A" DIM. FREQ. RANGE 
R3W3 .530 MAX. 7·75 MHz 
R3Y3 .430 MAX. 7·75 MHz 
R3T3 .380 MAX. 15·75 MHz 

Fig. 34 

INPUT/OUTPUT 
IMPEDANCE (} NOM. MECHANICAL CONFIGURATION 

60 dB INSERTION MONOLITHIC STANDARD 
BW60 LOSS RIPPLE 10.7 MHz 21.4 MHz SETS SET OF PACKAGE 

KHz MAX. dB MAX. dB MAX. 1000 SERIES 2000. SERIES ( )H3W3 AVAILABLE 
- 1.5 2 2200 600 (1) A. B, C. D, El 
84 2.0 2 3200 810 (2) A, B, C, D, El 
38 3.0 2 3400 860 (3) A,B,C,D,E2 
27 4.0 2 3400 860 (4) A,B,C,D,E3 
84 2.5 2 50 50 - A,B,C 
38 3.5 2 50 50 - A,B,C 
27 4.5 2 50 50 - A,B,C 
- 1.5 2 2500 690 (1) A, B, C, D, El 
96 2.0 2 3400 850 (2) A, B, C, D, El 
43 3.0 2 3700 930 (3~ A,B,C,D,E2 
31 4.0 2 3700 930 (4 A, B, C, D, E3 
96 2.5 2 50 50 - A,B,C 
43 3.5 2 50 50 - A,B.C 
31 4.5 2 50 50 - A,B,C 
- 1.5 2 4000 1200 (1) A, B, C, D, El 

185 2.0 2 5600 1800 (2) A, B, C, D, El 
83 3.0 2 5900 1800 (3) A,B,C,D,E2 
60 4.0 2 5900 2000 (4) A,B,C,D,E3 

185 2.5 2 50 50 - A,B,C 
83 3.5 2 50 50 - A.B,C 
60 4.5 2 50 50 - A,B,C 

225 6.0 3 50 * - See Factory 
- 5.0 2t 50 . - See Factory 

.. t Filter designed for Wide band FM use. Maximum deviation of measured phase shift from the best fit (least 
squares method) straight line is less than the greater 0150 or 10% of the phase value read from the straight line. 

lABEL 
CTS KNIGHTS INC. 
PfN-A 
FO - MHz 
BW = KHz 

Fig.3S 
PACKAGE A 

~MAX. 

Jl·78 DIA. 
J!S" (2 PCl'o) 
~iiMIN. 
~lONG 

.4-«1 STUDS 
8.88 
.27 

(2 PlC'o) 

~ 
REF. 

-.l 
~~['------'l ¥ 
MIN. U U 1 

Fig. 361JL ~~~?iMINAL 
PACKAGE B (4 PLC'o) 

rl~ 1 L:tMA~ rn--. 18.2. ~ I ¥_-:sT 
~L ,1 

(2 PlC't) T -~·MIN. . 

• J L C ~gl~s ·Wf TYP. 
(4 PlC'.) 

~ STYLE L (MAX. \ C 
W MIN. CASE 1-"7':INf-"'Fi7M"M-"-;I"N--"i--oM"Mrl 
. ~ l.e~1 El .935 23.749 .235 5.969 

Fig. 38 ~ Fig. 39 E2 1.330 33.782 .425 10.795 
PACKAGE D PACKAGE E E3 1,770 44.958 .669 16.993 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

~L~ CRYSTAL CLOCK OSCILLATORS 
.~ 0HYBRID 

MODELXO 

XO·33 
XO·43 

250 KHz to 60 MHz 
250 KHz to 60 MHz RESISTANCE WELDED METAL PACKAGE 

Hybrid, low profile. Stocking frequencies: (8 accuracy 
only) 1.0, 1.2288, 2.0, 2.4576, 4.0, 4.9152, 5.0, 5.0688, 
6.0, 8.0, 10.0, 12.0, 16.0, 16.384, 18.432, 19.6608, 20.0, 
24.0, 25.0, 30.0, 32.0, 40.0, 50.0 MHz. 

Hybrid, low profile. Stocking frequencies: (8 accuracy 
only) 1.0, 1.2288, 2.0, 2.4576, 4.0, 4.9152, 5.0, 5.0688, 
6.0, 8.0, 10.0, 12.0, 16.0, 16.384, 18.432, 19.6608, 20.0, 
24.0, 25.0, 30.0, 32.0, 40.0, 50.0 MHz. 

DIMENSIONS 

I . .815 Max'_1 
r-[20.701 . 

t 
.515 Max. 

[13.081 

~o __ ~~ 
./ 

Symbol 
denotes 

Pin#1 

.225 Maxrt1..1.R [5.72] 

.25O:!: .010 
.025 [.635J . . -, [6.35 ± .254J 

.015[.3811 ~ 

.20 [5.081 Max. R .015[.3811 

. 

_~.1271 

.140 ± .010 
[3.55 ± .2541 

II .018 :!: .003 (4 Pins) ----t I [.457 :!: .0761 

I '. -1 r-- .600:!:.005 -1 .108 ref. [1-5 24~ 127J 
[2.741 . -' 

I I #7 

Pin #1 

Pin #1 

..-l L .019 [.483J -11- .017[.432J 

.. .--@---r 
.3OO:!: .005 

[7.62 ± .1271 

.+~ 
.6oo:!: .005 

[15.24:!: .1271 

Pin #1 is identified by square comer 

#14 #8 

SPECIFICATIONS 

Output Freq. as Specified 

Frequency Accuracy and 
Stability all Conditions 

Operating Temperature 

Supply Voltage 

Input Current 

Symmetry at 1.4 VDC Level 

Rise and Fall Time 

"Zero" ~evel Sinking 16 mA 

Mode1XO·33 

From 250 KHz to 60 MHz 

XO-33A ±.OO5% 
XO-33B ±.01% 
XO-33C ±.05% 
XO-33D ±.1% 
XO-33H ± 1% 

O·C to +70·C 

+5Vdc ± 0.5V 

Below 4.0 MHz: 65 mA max. 
4.0 MHz to 15.9 MHz: 40 mA max. 
16 MHz to 25.0 MHz: 70 mA max. 
25.1 MHz to 60.0 MHz: 50 mA max. 

60/40 or better 

Below 16 MHz: 15 nS max. 
16 MHz and above: 10 nS max. 

Below 16 MHz: 0.4V max. 
16 MHz and above: 0.5V max. 

"One" Level Sourcing 0.4 mA 2.4V'min. 

ModeIXO·43 

From 250 KHz to 60 MHz 

XO-43A ±.005% 
XO-43B ±.01% 
XO-43C ±.05% 
XO-43D ±.1% 
XO-43H ± 1 % 

O·C to +70·C 

+5Vdc.± 0.5V 

Below 4.0 MHz: 65 mA max. 
4.0 MHz to 24.99 MHZ: 40 mA max. 
25.0 MHz to 60.0 MHz: 50 mA max. 

*1 

Below 4.0 MHz: 15 nS max. 
4.0 MHz to 24.99 MHz: 10 nS max. 
25.0 MHz to 60.0 MHz: 6 nS max. 

O.4V max. 

2.4V min. 

·1 250 KHz t6 3.99 MHz: 55/45 or better, 4.0 MHz to 60.0 MHz: 60/40 or better 

For additional information, contact 
DALE ELECTRONICS, INC., 1155 West 23rd Street, Tempe, AZ 85282 • Phone 602-967-7874 

2300 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

MODEL TCXO: 4.0, 5.0 and 10.0 MHz stock frequencies 

TCXO·22 TCXO·24 TCXO·26 TCXO·32 

Model TCXO·32 

I)IMENSIONS Model TCXO.24 Model TCXO.26 2.0 Max. ---1 +12VOC 

[50.8] I 

~r------t------¥ ~ 
Model TCXO.22 

.5 Min. .650 
112.70] [16.51] 

SPECIFICATIONS 

Frequency Range 

Accuracy at +25°C 

Stability vs. Input Voltage 

Stability vs. Temp. 

Stability vs. Time 

Stability vs. Loading 

Input Power 

Output Signal 

Rise and Fall Time 

Symmetry 

j .33 
[8.381 

.20 
[5.00] 

Model TCX0022 and Model TCXO·24 
(A,BorC) 

4to 15.0 MHz 

±1 PPM (Adjustable) 

±0.2 PPM for ±1 0% Volt. Change 

TCXO·22A, TCXO·24A ±1 PPM 010 +55°C 
TCXO-22B, TCXO-24B ±1 PPM +1510 +50°C 
TCXO-22C, TCXO·24C ±5 PPM 0 to +55°C 

1 PPM/Year Max. 

±0.1 PPM for ±20% Load Change 

V = 5VDC ±10%/Current 16 mA Max. 

TIL Compatible, Drives 10 Loads -

20nSMax. 

60/40 or Better at 1.4V Level 

.33 
[8.S8) 

Model TCXO·26 

! 4 to 15.0 MHz 

± 1 PPM Adjustable with Trimmer 

±0:25 PPM for ±5% Volt. Change 

±1 PPM 0 10 70°C 

1 PPM/Year Max. 

±0.1 PPM for ±20% Load Change 

12VDC ±5%/Current 26 mA Max. 

TIL Compatible, Drives 10 Loads 

20nSMax. 

60/40 or Better at 1.4V Level 

For additional information, contact 

1.500 
[38.1] 

'.0 -r-++- + _-I--t+_[5O.8] ..... 

GNO 

58 
--r-
.04 

[1.016] 
'PC 

.25 --1 
[0.36] -I 

Model TCXO.32 

3t015.0MHz 

± 1 PPM Adjustable with Trimmer 

±0.10 PPM for ±5% Volt. Change 

.20 
[5.00] 

:to 1 PPM -40°C to +85°C for TCXO-32A 
±3 PPM -40°C to +85°C for TCXO-32B 

1 'PPM/Year Max. 

±0.1 PPM for ±20% Load Change 

12VDC ±5%/Currerit 15 mA Typ. 

TIL Compatible, Drives 10 Loads 

20nSMax. 

60/40 or Better at 1 :4 V Level 

DALE ELE,CTRONICS, INC., 1155 West 23rd Street, Tempe, AZ 85282' Phone 602·967·7874 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1359 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

THE FORM FACTOR SPECIALISTS 
VCXOs - 1 KHz to 500 MHz 

Damon VCXOs provide high stability 
over a broad range of center frequen
cies. An optional square wave or pulse 
output signal compatible with I. C. 
logic circuits is available. 

Low Noise VCXOs 
Damon low noise miniaturized VCXOs 

, are all solid state quartz crystal stable 
oscillators whose frequencies can be 
varied linearly by an external' DC or 
AC modulating signal. Only a source 
of power and control signal are re
quired ... no auxiliary compensating 
circuitry. 

Gaussian Crystal Filters 

Gaussian Crystal Filters of either con
ventional or monolithic design. Useful 
in FM communications or radar sys
tems where flaftime delay is required. 
In a coherent pulsed radar, it can 
minimize return-pulse overshoot. Elim
inates ringing problems in swept spec
trum analysis. Available in 2to 8 pole 
designs. 

Band-Pass/Reject Crystal Filters 

A wide variety of COR vent iona I crystal 
filters are produced at Damon; Stand
ards designs such as Butterworth, 
Chebyshev, Gaussian, Bessel, and Le
gendre, as well as custom tailored 
designs are available. 

Surface-Wave Delay Lines 

With signal transfer across the sur
face instead of through the body (a 
state-of-the-art development), the new 
Surface-Wave concept results in sub
stantially smaller packages, lower cost 
in production quantities and superior 
performance over 8'" 20 MHz to 300 
MHz range. 

Monolithic Crystal Fllters 
Damon Monolithic Filters utiliie a 
single quartz plate for multiple reso
nators and the coupling medium be
tween them. Advantages over con
ventional crystal filters include smaller 
size, superior stability, and lower cost. 
Available in a wide variety of compu
ter-assisted designs, from Chebyshev 
to Gaussian characteristics and from 
2 to 8 poles. 

VCXO CHARACTERISTICS: 
Center Frequency .. 1 KHz to 500 MHz 
Deviation ................... 01 % to 0.5% of 

Center Frequency 
Linearity 1 % to 5% of Peak Deviation 
Frequency Stability .... Determined by 
Peak Deviation and Operating Temp. 

Modulation Rates ............ DC to 2 MHz 

TYPICAL CHARACTERISTICS: 

Center Frequency 10.000 MHz ± 1 KHz 
Deviation .............................. ±10 KHz 
Linearity ...................................... ± 1 % 
Modulation Rate ............ Flat to 4 KHz 
Output Power .......................... > 1 MW 

Center Frequency 
Conventional· ........ 10 KHz - 35 MHz 
Monolithic ...................... 3 - 30 MHz 

3 dB Bandwidth ........ 100 Hz - 30 KHz 
Shape Factor, 30 dB 10 3 dB 3:1 to 7:1 
Ringing, Pulse or Impulse 

25 - 50 dB down 
Phase Linearity .......................... ±2% 
No. of Poles 

Conventional................ ............ 2 ~ 8 
Monolithic ...................... .......... 2 - 4 

Volume 
Conventional ............ " .... 1 - 6 cu. in. 
Monolithic ............ 0.Q16 - OAcu. in. 

RANGE OF PARAMETERS: 

Center Frequency .... 10 KHz - 75 MHz 
Bandwidth ............... 01 % - 3% of C.F. 
Shape Factor ................. Down to 1.2:1 
Differential Phase Shift ................ :!:2° 
Group Delay Uniformity .............. ±5o/~ 

RANGE OF PARAMETERS: 
Frequency Range .. 20 MHz - 300 MHz 
Time Delay Range 0.5 - 20 Microsecs. 
Bandwidth at -3 dB .......... 3% - 30% 

of Center Frequency 
Insertion Loss ...................... 10 - 20 dB 
Spurious Responses 25 - 30 dB below 

Desired Response 
Environment ........ Full Military Temp., 

Shock, Vibration Available 
Typical Size ........................ < 1 cu. in. 

MONOLITHIC CHARACTERISTICS: 
Center Frequency ............ 2.5 - 30 MHz 
3 dB Bandwidth ................ 0.3 - 30 KHz 
No. of Coupled Resonators .......... 2 - 6 
Insertion Loss .......................... 1 - 6 dB 
Ripple ................................ 0.5 dB Max. 
Terminations .. 50 Ohms to 20 Kohms 
Size .............. TO-5, TO-8, or Flat-Pack 

<b> Write. '0< '"','oa'bull"',, 

DAMON/ELECTRONICS DIVISION 
DEPT. EM, 80 WILSON WAY, WESTWOOD, MASS. 02090, TEL: (617) 449-0800, TWX (710) 348-6222 
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RUBIDIUM OSCILLATORS 

.iI-'0;; ... 
MODELMRT 

FRK M-IOOO M-IOO RUBIDIUM FREQUENCY STANDARD 

MODEL TS-I05A 
ATOMIC OSCILLATOR TEST SET 

MODELMFS MODELMNT 
MODULAR FREQUENCY SYSTEM PHASE NOISE TEST SET 

EFRATOM is the recognized world leader in precision 
time and frequency systems for military/aerospace 
and commercial applications. Utilizing state-of-the-art 
atomic oscillator technology, EFRATOM has con
ceived and developed a family of time and frequency 
references that find valuable application in radio navi
gation, geophysical survey positioning systems, satel
lite tracking and control, communication systems em
ploying PCM and spread spectrum techniques and 
standard time and interval generation and transfer. 

EFRATOM's Model M-1000 is the world's smallest 
military atomic oscillator measuring just 3.25 in x 
3.25 in x 4.5 in (83 mm x 83 mm x 114 mm), yet this 
instrument has excellent long term stability and fast 
warm-up performance. Developed specifically for 
military use, the Model M-100 and M-1000 rubidium 
oscillators are radiation hardened and offer unpar-

MODEL FRK-L I FRK-H MRT-L I MRT-H 
Output Frequency 10MHz 2ea10;5;1;0.1 MHz 
Long Term Drift/mo 4x10·n I 1x10·n 4x10-11 I 1x10-n 
Short Term (1005) 3x10-12 I 1x10-12 3x10-12 1 1 x1 0·i2 
Phase Noise > 120 dB (100 Hz) > 145 dB (1 KHz) 
(1 Hz BWl SSB from carrier 

ailed performance In the toughest of airborne and 
ground environments. 

EFRATOM also offers a modular line of frequency 
components, Model MFS in a 19 inch rack, permitting 
.the user to configure unique time and frequency sys
tems including GPS and Omega calibration. 

Complimentary to its range of precision oscillators, 
EFRATOM offers the Model MRT ultra-stable atomic 
frequency standard for laboratory and field calibra
tion. More recently, EFRATOM introduced its Atomic 
Oscillator Test Set, Model TS-105A, for frequency 
stability (Allan Variance) measurements, and a Phase 
noise Test Set, Model MNT. 

EFRATOM's scientists, in conjunction with NBS, 
have developed a Compact Passive Hydrogen Maser 
for commercial production (not pictured above, but 
specified below). 

M-100 M-1000 CPHM 
10MHz 10 MHz 5 MHz 

6x1 0.11 /Opt. 1 x1 0-11 3x10-11 <1x10-15/day 
3x10-12 4x1Q-12 2x10-13 

>.1l3~ dB ~ 100 Hz >140 dB@ 100 Hz -113 dB (1 Hz) 
0'), dB 1 KHz >150 dB @ 1 KHz -155 dB 

Low Noise Option 155 dB (100 Hz) . (>100 Hz) 
Warm-Up <10 minutes for 2x10-1O "<10 min to 2x10-1O <2.5 min to 5x10-1O -24 Hrs 
Operations -25°C to +65°C -10°Cto +50°C -55°C to +55°C -55°C to + 71°C 
Temperature Base Plate Ambient Ambient Ambient OOCto +50oC 

( + 6BoC Base Plate) ( + BO°C Base Plate) 
Power at 25°C 22VDC to 32VDC/13W 110/220 VAC/50W 22.5 to 32 VDC/1BW 22 to 32 VDC/15W <70W 
Dimensions -4x4x4.5 inches 6x9x16 inches -4x4x4.B inches 3.25x3.25x4.5 in. 19x10.5x24 in. 
Weight 2.91bs 271bs 41bs <2.3Ibs -701bs 

"5 min warm-up available 

EFRATOM USA/18851 Bardeen AV9./Irvine, CA 92715lTelephone (714) 752-2891 I Telex 685-635 
Europe & W. Germanyl AM Perlacher Forst-186ID-8000 Muenchen 901 Phone (089) 6480591Telex 529701 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1361 
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ere electronic research company 
7618 Wedd, Overland Park, Kansas 66204 
TWX: (910) 749-6477 
Telephone: (913) 631-6700 

GENERAL 
Electronic Research Company Model ERa001 is a Precision Ovenized Crystal 
OSCillator utilizing a 5MHz third overtone crystal manufactured by E.R.C. Model 
ERB002 uses the same crystal except the output frequency Is multiplied to 10MHz. 
These oscillators are ideal for applications where a precision time base is to be 
multiplied or synthesized requiring a low phase noise source. 

SPECIFICATIONS 
Output Frequency: Model ER8001, 5MHz; Model ER8002, 10MHz 
Output Level: 1Vrms Minimum into a 50 ohm load 
Waveform: Sine-Wave 
Harmonic Distortion: 40dB below rated output . 
Frequency Adjustment: ±2.5PPM Min. course mechanical; ±2.0 x 10-7 Min. fine 

mechanical; ±1.0PPM Min. electrical option 3 only; By D.C. Voltage 
(-10 to +10V) . 

Input Voltage: +12VDC ±10%, Current at Turn-on 340MA Max. Note input 
terminals No.2 & 4 may be connected together externally. 

Frequency Stability vs. Input: ±3 x 10-9 for a ± 1 0% change in input 
Frequency Stability vs. Load: ±1 x 10-' for a ±1 0% change in load 
Frequency Stability vs. Temperature: ±5 x 10-9 from -20°C to +65°C ambient 
Warm-up Time: 1 x 10-7 in 15 Min.; ±1 x 10-8 in 20 Min. 
Aging Rate: 1 x 10-'/24 hours, after 72 hours on time 
Short Term: 3 x 10'11 RMS for one second averaging time 
Retrace: ±1 x 10-8 after 60 Min. warm-up following a 24 hour off time 
Input Power: At turn-on 340MA - After warm-up operating at +25°C 135MA, 

After warm-up operating at -20°C 225MA 
Frequency Stability vs. Orientation: 1.5 x 10-9 worst case 
Size: Model ER8001 and Model ER8003 2" x 2" X 4" H 

Model ER8005 2.2S" x 2.25" x 4.25" H 

PHASE NOISE S.S.B. 1 Hz BW 
Offset From Carrier 

10Hz 
100Hz 

1000Hz 
- 5000Hz 

OPTIONS AVAILABLE 
Output Voltage: T.T.L. 

SIN 
124dB 
135dB 
145dB 
150dB 

Input Voltage: ±12VDC, +15VDC, +24VDC, +30VDC 
Mechanical: Various please specify 
Long Term Stability: 5 x 10-1°/24 hours 
Output Frequencies: 1MHz to 15MHz 
Tuning: Electrical fine tune options 
Technical specifications are subject to change without notice. 

OPTION 1 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT 

PINS 2 and 4 
ERIE# 2499-008-502Z 

PINS 1 and 3 
104 - LOOP 

OPTION 2 
PIN cONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. ovEN INPUT 

PINS 2 and 4 
ERIE# 2499-008-502Z 

PIN 1 
SELECTRO 
PIN 51-043-4300 

PIN 3 
104 - LOOP 

OPTION 3 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT 
5. VCO INPUT 

PIN.S 2 and 4 
ERIE# 2499-008-502Z 

PINS 1, 3 and 5 
104 - LOOP 

PRECISION 
'CRYSTAL 

OSCILLATORS 
SERIES 8000 

Standard Frequency: 5.0MHz 
Aging Rate: Model ER80011 x 10-'/day 

Model ER80031 x 10-1°/day 
Model ER800S S x 10-11/day 

Phase Noise: SSB 1Hz BWat 10Hz 
offset . 

Model ER8001, 124dB 
Model ER8003, 135dB . 

Input Voltage: 12VDC ±10% standard 
Output: Sine-wave 1VRMS into 50 

ohm load 
Size: Model ER8001 and Model ER8003 

2"x2"x4"H 
Model ER8005 
2.25" x 2.25" x 4.25" H 

Options: Many options are available to 
interface with your require
ments 

Electronic Research Company Series 
8000 precision ovenized crystal oscilla
tors are the ultimate choice where 
proven reliability and frequency stabil
ity is required. These oscillators are 
ideal for applications where a precision 
time base is to be multiplied or synthe
sized requiring a low phase noise 
source. All Electronic Research Com
pany's oscillators utilize quartz crys
tals manufactured by ERC for maximum 
control on all parameters to insure per
formance specifications. If your appli
cation requires superior oscillator per
formance call us or write for our 
complimentary catalogue. 

For information and prices, 
send your specifications to: 

Wedd, 
Kansas' 66204 
TWX: (910) 749-6477 
Telephone: (913) 631-6700 

A·1362 For manufacturers' sales offices, see yelloW pages EEM 1985 
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FTS • FREQENCY AND TIME SYSTEMS, INC. 

a DATUM company 

ULTRA HIGH STABILITY OSCILLATORS (OCXO) 
MODELS FEATURES 

FTS 1000A Series Oscillators 
FTS 9000 Series Militarized/Aerospace 

• 4 to 12MHz output signal frequency 
• Analog and/or mecnanicaltuning 

Oscillators . • 1 to 4 independently buffered outputs 
• High performance options for aging 

to parts in 1011 ' 

• Special options upon request 

OVEN CONTROLLED CRYSTAL OSCILLATORS (OCXO) 
MODELS 

FTS 2000 Series Oscillators 
FTS PMT Series Oscillators 

FEATURES 

• 1 to 130 MHz output signal frequency 
• Full range of performance specs 
• Circuit board mountable 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS (TCXO) 
MODEL 

FTS PCT Series Oscillators 

FEATURES 

• 4 to 165 MHz output signal.frequency 
• High stability without Oven 

.• 'Instantaneous start-up 

VOLTAGE CONTROLLED CRYSTAL OSCILLATORS (VCXO) 
MODELS 

FTS PCF Series Oscillator 

CLOCK OSCILLATORS 

CRYSTAL FILTERS 

MODELS 

FTS 0 Series Oscillator 

TYPES 

Bandpass 
Notch 
Low-pass 
High-pass 

34 TOZER ROAD, BEVERLY, MASSACHUSETTS 01915 
Telephone (617) 927-8220 I Telex 94-0518 FTS BVLY 

FEATURES 

• Small size 
• Wide deviation 
• High stability 
• Good linearity 

FEATURES 

• Small size 
• Multi-output 

. • Low power consumption 

FEATURES 

• Advanced technology 
• Small size 
• Reliable 

.• Wide-band or narrow band 
• 0.4 to 300 MHz 

A·1364 For manufacturers' sales offices, see yellow pages EEM 1985 
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FTS • FREQENCY AND TIME SYSTEMS, INC. 

a DATUM company 

CESIUM BEAM STANDARDS FOR FREQUENCY AND TIME 
FTS Cesium Standards are recognized for providing the ultimate in accuracy, stability, 
and signal purity for atomic time and frequency standards. 

MODELS FLEXIBILITY 

FTS 4050A Primary Standard • Multiple rf output signals 
• Multiple pulse output signals 

FTS 4150 Militarized Primary Standard 
FTS 5000 Modular Standard 

• Time-of-day display 
• Internal battery/charger 

FTS 4100 Militarized FTS 5000 • Multiple power inputs 
• Fast warm-up 
• Acceleration compensation 
• 0 to 50°C or -28°C to +65°C 
• Cesium beam tube retrofit kit for the 

HP5061A Cesium Standard 
• Special options upon request 

QUARTZ STANDARDS FOR FREQUENCY AND TIME 
FTS Quartz Standards provide excellent value and high performance (aging to parts in 
1011 per day) using quartz crystal resonator technology. 

MODELS FLEXIBILITY 

FTS 1050A Quartz Standard • Multiple rf output signals 
• Multiple pulse and time code 

FTS 1050A/015 Disciplined Standard 
FTS 9500 Militarized Quartz Standard 

output signals 
• Time-of-day display 
• Internal battery/charger 
• Multiple power inputs 
• Extended temperature range 
• Frequency/phase lock with memory 
• Special options upon request 

SATELLITE RECEIVERS FOR FREQUENCY AND TIME 
FTS Satellite Receivers provide world-wide acquisition of time (UTe) to ±100 ns and 
frequency monitoring to parts in 1012• 

MODELS FLEXIBILITY 

FTS T-200 Transit Receiver • Time pulse and time code outputs 
• Time-of-day display 

FTS 8200 Militarized Transit Receiver 
FTS 8400 NAVSTAR (GPS) Receiver 

• Position determination 
• RS232C and IEEE-488 interface 

Frequency and Time Systems, Inc. produces a complete line 
of state-of-the-art time and frequency standards. Included are 
primary cesium beam standards, quartz crystal oscillators, 
satellite timing receivers and integrated systems for the com
mercial as well as the military/aerospace markets. 

Over a decade of design and production experience provides 
the basis for the company's present position of technological 
leadership. FTS offers a unique engineering and production 
facility. The modern, FTS-owned plant houses the very best 
in scientific and engineering capability, production control, 
quality asurance, restricted access production and customer 
service. 

Specializing In satisfaction of individual customer require-

34 TOZER ROAD, BEVERLY, MASSACHUSETTS 01915 
Telephone (617) 927-8220 I Telex 94-0518 FTS BVLY 

• Special options upon request 

ments, FTS tailors its expertise in technology and production to 
meet exacting, customer defined specifications. 

The company's products are in use today as: master fre
quency and time references for secure, high data rate telecom
munications systems, satellite ground terminals, remote sta
tions, metrology, laboratory research, offshore positioning and 
shipboard timing systems. 

Militarized applications find FTS products employed in air
borne, land-mobile, and space programs for navigation and 
communication. 

Frequency and Time Systems, Inc. offers a total spectrum of 
commercial, military, and aerospace products - resulting from 
a total commitment as time and frequency specialists. 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1365 
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#F."""" Frequency Electronics' capability is from the basic ,. E, quartz crystal to complete time and frequency systems. 
~ Timekeeper for Outer Space ... Ask anyone who knows anything about this nation's d~ap 

space probe and satellite programs to mention any 10. Our instruments or equipment are 
aboard at least 8. 

Hybridized Cesium Beam 
Primary Frequency Standard 

Model FE-5440A, Option FH 

E'A.' Military . Nomenclature N .~~ (O-1824/U) 
High Reliability, Militarized Cesium Beam 

Frequency Standards for aerospace, shipboard, 
laboratory and mobile applications. 

Model FE-7913A 
Model FE-7914A 

Model FE·1000Q 
(AN/URQ-10A) 
High Stability 

Frequency Standards 

SYSTEM 
CAPABILITY 

Model FE·S054A 
(CTFS) 

Communication 
Time and Frequency 

Standards 

INSTRUMENTS 
Disciplined Time Frequency Standards 
High Stability Frequency Standards 
Frequency Standard Carrying Cases 
Digital Phase Comparators 
Frequency Error Analyzers 
Distribution Amplifiers 
RF Switchovers 
Passive Combiners 
Digital Clocks 

Low Noise, 
High Isolation 

Signal Distribution 
Systems 

Microwave Frequency Multipliers 
High Frequency Amplifiers 
UHF Down·Converters 
UHF Up-Converters 

SYSTEMS 
Time & Frequency Control Systems 
UHF Synthesizers -
Frequency Generators 
Coherent Microwave Synthesizers 
RF Switching Systems 

Frequency Distribution 
Systems 
Models FE· 798A1FE· 799A 
A militarized, high reliability RFdistribution system 
for satellite ground stations and shipboard, 
mobile, and laboratory applications. 

Model FE·70Q 
(AM-2123A(V)/U) 

Distribution 
Amplifier 

Model FE·10SOA 
(AN/URQ-23) 

Disciplined Time 
Frequency Standard 

RUBIDIUM STANDARD 

NE'IJ 
Model FE-5600A 

MIL-E-5400, Class II 
Fast Warm-up· 

MIL-SPEC Power 
Low g Sensitivity 

FREQUENCY 
ELECTRONICS, INC. 
55 Charles Lind. bergh Blvd., ~F.~ 
Mitchel Field, N.Y. 11553 E 
TEL: (516) 794·4500 e 
TWX: 510·223·0418 ~ 

A·1366 For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

BROAD BAND MODULAR 
SWITCHING SYSTEMS 

Complete systems with power supplies, digital interface 
converters, 1/0 equipment, control panels, and various 
other functions are available. 

SATELLITE FREQUENCY 
GENERATION AND 
DISTRIBUTION EQUIPMENT 

2300 

HIGH RELIABILITY StElte~Of.tlhe·llrt techniques pioneered by FEI for frequency syn· 
thesis, processing, and distribution of low noise reference 
signals have been applied to the development of high reliabili· 
ty hardware for satellite applications. FEI systems conSisting 
of precision oscillators and distribution equipment configured 
as redundant assemblies are presently being used on a wide 
variety of space programs resulting in performance capabilities 
previously unrealizable. The equipment incorporates FEl's high 
reliability hybrid techniques and results in light weight and low 
power consumption; considerations of primary importance in 
satellite applications. 

PRODUCTS 

Daily Aging 
<1x1011 Iday 

OSCILLATORS 

(TCXO and TCVCXO) 
Temperature 

Compensatedl 
Voltage Controlled 
Crystal Oscillators 

Space Application 
High Stability 

Remotely Settable 
Crystal Oscillator. 

Daily Aging 
<2 to 3x1011 /day 

Proportionately 
Controlled Ovenized 

Oscillator 

Daily Aging 
<1x1010 Iday 

CRYSTAL FILTERS 
AND DISCRIMINATORS 

CLASS S & B CUSTOM 
HYBRID CAPABILITY 

Multiple Technologies - DC to 22 GHz 
Thick Film· DC to 2.5 GHz 

Thin Film· 100 MHz to 22 GHz 
Microwave, RF, Power, Analog, Digital 
MIL·M·38510 Level "S" or Level "B" 

FREQUENCY CRYSTAL FILTERS 
AND DISCRIMINATORS 'ELECTRON ICS I NC Narrow Band Crystal Filters 

, • Intermediate Wide Band Crystal Filters 

~ ~ 55 Ch I L· db h III d Band Reject Crystal Filters F. ' ar es In erg V., Single Side Band Crystal Filters 

E Mitchel Field, N.Y. 11553 Discriminators 
A OSCILLATORS W TEL: (516) 794·4500 Ovenized Crystal Oscillators 

~ TWX: 510.223.04~~~ " . oVC~~~:I~~I~~?~~r~ntrolied 

EEM 1985 For manufacturers' sales offices, see yellow pages 

Temperature Compensated Voltage 
Controlled Crystal Oscillators 

Temperature Compensated 
Crystal Oscillators 

Non·Ovenlzed Crystal Oscillators 
LC'Voltage Controlled Oscillators 
PreCision '-ow Power Oscillators 
High Stability Proportional Ovens 
Custom Engineered Oscillators 

Low Phase·Nolse Frequency 
Sources To 10 GHz 

A·1367 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
~-----------....... ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will Save hours of time qnd tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to cuStomize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory ~hort Form Catalog. With the EEM File 
System 011 you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send q 
check or money order for $25.00 and EEM will 
p'ay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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Filters and Networks 
LC Filters· Crystal Filters 
Delay Lines. Discriminators 

from FSNj FREQUENCY SELECTIVE NETWORKS, INC. 

70 

60 

50 

40 

30 

20 

10 

FSN is a filter and network house. 
We are strong in engineering. We 
are able and willing to work with 
system designers to apply state
of-the-art filter technology to opti-

. mize not just the filter but the 
application of filters to help our 
customers optimize their systems. 

Use us as your filter specialist. 
We are knowledgeable in and have 
experience with all classes of fil
ters, whether crystal or LC. We 

Low Pass 

Frequency_ 

80 

70 

30 .g 

20 i 
10 < 

Shape Factor = ~ As Low as 1.03 
Fl 

High Pass 

Shape Factor = ~ As Low as 1.03 
F2 

Lower Side-Band 

Shape Factor '" F2 - Fo As Low as 1.05 
Fl - Fo 

can select the proper type for best 
performance while optimizing the 
cost-vs-performance trade-off. We 
design and manufacture all the 
families such as: Butterworth, 

Chebyshev, Legendre, Cauer 
(elliptical), General Parameter, 
Gaussian, Bessel, Transitional 
Butterworth-Thompson (TBT), 
Bode, Lerner and others. 

We also design and manufac
ture such other networks as delay 
lines, attenuators, phase and 
delay equalizers, discriminators, 
matching networks, etc. 

Representative 
Network 
Packages 

Linear Phase 

: I 
40 

3D ~ 
~ 

20 ~ 
10 < 

50 

40 

30 I 20 

10 

360 

180 

I 0 

180 

360 

Phase linearity better than 1 • 

I 2 

1; 
;!j 1 

Shape Factors better than 1.10 
Delay Variation better than 2% 

80 

70 I 60 

50 

40 

30 ~ 
20 i! 

~ 
10 < 

Band 
Rejection 

Frequency--

Shape Factor '" Fl - Fo As Low as 1.20 
F2 - Fo 

Discriminator 

Wide and Narrow Band Linearity ± 1 % 

69·20 Garfield Avenue FS 
Woodside, N.Y. 11377 

(718) 424-7500 
FREQUENCY SELECTIVE NETWORKS, INC. 

Shape Factor '" F2 - Fo As Low as 1.05 
F1 - Fo 

LC Filters • Crystal Filters • Delay Lines • Discriminators 
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_______ Hiimiigghes Custo~ ~ters and Oscillators 

Frequency Range: 
VCXO Temperature Range: 
TCVCXO. Temperature Range: 
Deviation: 
Unearity: 
Spurious: 
Supply Voltage: 
Outputs available: 

Contact: 
Hughes Aircraft Company 
Solid State Products Division 
FREQUENCY CONTROL DEVICES 
500 Superior Avenue 
Newport Beach, California 92658-1420 
Telephone (714) 759-2952 Telex: 910-596-1374. 

HUGHES 
AIR( RP<- ( \11 II ~ 

SOLID STATE PRODUCTS DIVISION 
Industrial Electronics Group 

A·1370 For manufacturers' sales offices, see yellow pages EEM 1985 . 
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Contact: 
Hughes Aircraft Company 
Solid state Products Division 
FREQUENCY CONTROL DEVICES 
500 Superior Avenue 

over -40°C to +85°C 
over -55°C to +85°C 
over -55°C to + 125°C 

DCXO Frequency,Stability: 
over OOC to +70oC 
over -40°C to +85°C 

Short Term Stability: 

Long Term Stability: 

Supply Voltage: 

Size: 

Outputs available: 

Frequency Accuracy: 

Frequency Stability: 

'Iemperature Range: 

Outputs Available: 

Newport Beach, California 92658-1420 
Telephone (714) 759-2952 Telex: 910-596-1374 

±0.5ppm J 
±1.0 ppm 
±5.o ppm 

±O.I ppm 
±0.2 ppm 

:!: I x lOB/sec 

±I ppm/year 

5 to 27 Vrx: available 

as small as I x I x 0.5 inch 
Hybrid versions available 

Sinewave. CMOS. TIL. ECL 

0.1 Hz to 160 MHz 

±O.Ol% to ±O.OOl % at +25°C 

±O.O 1 % to ±0.005% over temperature 

-55°C to + 125°C 

CMOS, TIL, ECL, Sinewave 

HUGHES 
AIRCRAFT COMPANY 

SOLID STATE PRODUCTS DIVISION 
Industrial Electronics Group 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1371 
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~~~~~~~~~ __ H_ughes RF Modules 

Frequency Range: 
'lemperature Range: 
pouT: 
PIN: 
V IN: 
Harmonic Rejection: 
OUt of Band SpuriOUS: 
InputVSWR: 

.. Frequency Range: 
'lemperature Range: 
Power Requirements: 
~purious Response: 
Flatness: 
Gain: 

Contact: 
Hughes Aircraft Company 
Solid state Products Division 
FREQUENCY CONTROL DEVICES 
SOOSupenorAvenue 

-SSOC to + lOsoC' 
. 40 watts maximum 1 +10 dBm 
~6 Voc @ 2.2 A maximum 
>30dBc 
>80dBc 
9.S dB return loss 

1 MHz to SOO MHz 
-SsoC to +8SoC 
SVto2SV 
>30 dBc (1 MHz-L2GHz) 
';;' ±2.0dB 
Up to 120 dB 
,;; SdB 
-30 to +20 dBm 

Newport Beach. california 92658-1420 
Telephone (714) 7S9c29S2 Telex: 910-S96-1374 

HUGHES 
AIRCRAFT COMPANY 

SOLID STATE PRODUCTS DIVISION 
Industrial Electronics Group 

A·1372 For manufacturers' sales offices, see yellow pages EEM 1985 
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Hughes Custom Fre~en~ Imthesizers 
'mm~mm~~~~~~mm~~~i~i~II~~i ~ ~7 

Single Frequency Sources: 1 to 1800 MHz 
Medium Speed Synthesizers: 1 to 1800 MHz 
Fast Frequency SyntheSizers: 500 to 1500 MHz 
Fractional N Synthesizers: 
Direct Digital SyntheSizers: 

Contact: 
Hughes Aircraft Company 
Solid Stale Products Division 
FREQUENCY CONTROL DEVICES 
500SupenorAvenue 
Newport Beach, California 92658-1420 
Telephone (714) 759-2952 Telex: 910-596-1374 

1 to 1800 MHz 
1,5 to 3,5 MHz ISO dBc/Hz 

SO/ref. freq~' >60dBc 
7S/ref. freq~' >60 dBc 
lO/ref. freq~' >55dBc 

Imsec. >SO dBc 
Instantaneous >60dBc 

HUGHES 
AIRCRAFT COMPANY 

SOLID STATE PRODUCTS DIVISION 
Industrial Electronics Group 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1373 
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Telephone (804) 295-3101 
P. O. Box 3389 Charlottesville, Virginia 22901 

Isotemp specializes in custom design crystal oscillators for all applications. High stability, low power 
ovenized oscillators are our specialty . Wide temperature range, tight tolerance TCXOs are standard 
fare. Sinusoid and square wave (TTL and/or C/MOS) are available in most models. Call us for help 
in determining your oscillator needs. 

Frequency 
TCXO'S Range 

TCX030 Seri .. 2to 12 MHz 

TCX039 Series .125'020 MHz 

TCX040 Series 2'010 MHz 

TCX041 Seri .. 10'030 MHz 

NCXO'S 

NCX037 Serie. 2'060 MHz 

NCX046 Series 5 to 20 MHz 

OCXO'S 

OCX031 Series 10MHz 

OCX033 Series 10MHz 

OCX036 Seri .. 8'015 MHz 

rl. 22 l 
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- PRODUCT DIRECTORY _ 

Major Faature Stability Class 

Low COst 1 ppm 

Precision Parts, High Performance 5 x 10.7 '0 2 ppm 

Precision Parts. High Performance -1 ppm to.5 ppm 

3rd Overtone TCXO 1 ppm t06 ppm 

Low Cost, High Performance 5 ppm to 30 ppm 

Lowest Cost 

Low Power 

Low Power 

High Stability 

.01%'0.05% 

1 x 10.7 to 5 x 10-7 

1 x 10-7 '05 x 10-7 

1 x 10-7 to 5 x 10-7 /vear 
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Supply 
Voltage 

+5 vec 

+12 vec 

+15 vec 

+15 vec 

+5VeC 

+5 vec 

+5VeC 

+5 vec 

+20& +5 vec 

Typical 
Output Current ,Figure No. 

TTL ISms 1 

TTL lOme 2 

Sine 20 me 2 

Sine 20ma 2 

TTL 10to30ma Sim.to1 

TTL 15 to 30 ma 3 

TTL <1 watt 4 

TTL <1 watt Sim.to2 

TTL 2 watts 5 
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Figure 3 

Note: Measure!llents are in inches. 

inches 
.025 
.030 
.040 
.062 
.100 
.120 
.125 
.156 
.250 
.260 
.281 
.300 
.315 
. 370 
.400 
.440 
.500 

mm 
.635 
.762 

1.016 
1.587 
2.540 
3.048 
3.175 
3.962 
6.350 
6.604 
7.143 
7.620 
8.001 
9.398 . 

10.160 
11.176 
12.700 

inches 
.660 
.750 
.800 
.840 
.950 

1.000 
1.060 
1.200 
1.220 
1.400 
1.720 
1.750 
2.000 
2.060 
2.500 
2.750 
3.000 

mm 
16.764 
19.050 
20.320 
21.336 
24.130 
25.400 
26.924 
30.480 
30.988 
35.560 
43.688 
44.450 
50.800 
52.324 
63.500 
69.850 
76.200 

2300 
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~--------------------Oscilmtors 
TCX030 SERIES 

TCX039 SERIES 

Frequency range (MHz) 

Aging (after 60 days operation) 

ShOft term stability flO sec rms) 

Vol_ stability (per 5% change) 

Trim range 

Typical current drain 

Ambient stability 

COCto +550 C 

Reference to +250 C 

NCX046 SERIES 

DCX031 SERIES 

Model number 

Temperature stability (OOC to 650C) • 

Aging (per year after 60 days) 

.125 to 2 

,:1 ppm/vear 

2 x 10-9 

3 x 10-7 typical 

!.4 ppm min. 

30 rna 

OCX031-1 

±5x 10-8 

±5 x 10-7 

Short term stability (per 10 second count) 2 x 1(1"10 rms 

Voltage stability (-Hi VDC :t 10 %) ±3x 10-8 

Trim range (at time of shipping) ±3ppm 

-Reference to +250 C 

OCX036 SERIES 

Model number OCX036-1 

Frequency (MHz) 10 

Aging (per week at time of shipping) :t;l x 10-9 

Aging (per year after 21 days) ±.1 x 10.7 

Retrace (4 hours on after ~4 hours off) 2 x 10-9 typo 

Ambient stability (OOC to +55oC) 1 x 10-IOfOC 

Voltage stabilitY (par 5% change) 7 x 10-10 

Phase noise (100 Hz offset 1 Hz BWI -'43 db min. 

Short term 110 second counts) 2xl0·11 rms 

Trim range (minimum) :IB x 10-7 

2 to 12 

:!:,1 ppm/year 

2 x 10-9 

2 x 10-7tvpical 

:t4 ppm min. 

20m. 

OCX031-2 

±1 x 10-7 

±1 ppm 

5x 10-10 rms 

±5 x 10-8 

±4ppm 

OCX036-2 

10 

is x 10-9 

±2 x 10-7 

5 x 10-9 typo 

2 x 10-1OfOC 

2.10-9 

·140 db min. 

3 x 10-11 rrns 

±.1.5 ppm 

12 to 20 2t06 

:.!:1 ppm/year .±5x10-7/year 

3 x 10-9 1 x 10-9 

3)( 10-7tYPical 1.5 x 10-7 tYpical 

,:t6ppm min. ,:t3.S ppm min. 

20ma 20m. 

N.A. TCX039.J 

N.A. TCX039~ 

TCX039-9 TCX039·10 

OCX031-.3 OCX031-4 

±2 x 10-7 ±3x 10.7 

±1.5ppm ±2ppm 

1 x 10-9 rms 2x 10-9 rms 

±1 x 10-7 ±1.5 x 10-7 

±5ppm ±6ppm 

OCX036.J OCX03&4 

8to15 8to 15 

±'1 x 10-8 ±'1.5 x 10-8 

±.3 x 10-7 is x 10-7 

1 x 10-8 typo 1.5 x l0-8typ. 

5 x 10-IOfOC 1 x 10.sfOC 

2 x 10-9 4 x 10-9 

·130 db min. -125 db min. 

1 xl0·1O rms 5 x lo-1O rms 

±2.5ppm ±3ppm 

To order: Specify model number and frequency or contact factory for options. 
Phone (804) 295-3101 P. O. 80x 3389 Charlottesvilie, Virginia 22901 

SOTEMP 
RESEARCH. INC. 

EENI 1985 For manufacturers' sales offices, see yellow pages 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

ITT Components 
A Unit of ITT Corporation 

Crystals and 
Oscillators 

~
., 

. :l.iH.tl· ---. . , ""~~'H~"""""'~""·W. 

Quartz Crystal Units 
• Microprocessor clock type crystals' covering a frequency 

spectrum from 1MHz to 200M Hz. 

• HC18 and HC33 type holders, resistance welded or solder 
cold weld or solder sealed. 

• Frequency tolerance from .002% to .35%. 

,-..... _;d,---' I:::: 
.... 

11'=+ ...... =.--,0 

HC-18/U 

ITT TF3 AND TF6 
Tuning Fork Crystals 

0.486 

HC-33/U 

Used for microprocessors and micro computer 
real-time clock applications. 

. Type· M H 
TF3 .327 Max. .354 .012 ±;002 

(8.30 Max.) (9.00) (0.30 ±0.05) 
TF6 .260 ±.002 .295 .01O±.001 

(6.70 -+-0.05) (7.50) (0.25 -+-0.03) 
Dimensions are in inches (millimeters) 

wl I 

-~-t 
T-t~ ---,' ~ ,---

W D ' 
.043 ±.002 .118 ± .008 

(LlO ±0.05) (3.00 ±0.08) 
.023 ±.004 .081 ±.002 

(0.70 +-0.10) (2.05 +-0.05) 

Quartz Crystal Oscillators 
The ITT OIL oscillator series are miniature, low-profile, dual-in
line quartz crystal oscillators in a hermetic package. They are 
designed primarily, to meet the needs of the fast growing 
minicomputer and microprocessor markets, but are suitable for 
many other applications where a reliable, accurate clock input 
is required . 

Frequency tolerances ranging from 1000ppm to 25ppm are 
available. 

FEATURES 
TTL compatible 
Oual-in-Line pin spacing 
Low profile - 5.8mm maximum seated height including 
insulating stand-ofts 
Hermetic welded metal package 
Wide frequency range 

.4BO ±.008 
(12.2 ±0.2) r- .B1~i~·7)--j 

RI~OB)I 
~ (lM3AX.OB) .• 300 

• (7.62) 
.250 ±.020 lJ ~ -4--4>-

(6.35 ±0.5) r r . -: T 
__ i. - '--r------,-

.016/.019 II-
(0.41/0.48,---1 

Pin Connections 
1 NC 
7 Ground 
8 Output 

14 +5V 

FREQUENCY RANGE: 250KHz - 90MHz 
Family 
ITT1000C 
ITT 1500C 
ITT llOOC 
ITT 1050C 
ITT 1025C 

Frequency Tolerance 
1000ppm 0.1 % 
!300ppm 0.05% 
100ppm 0.01% 

50ppm 0.005% 
25ppm 0.0025% 

ITT COMPONENTS • 1201 E. McFadden Avenue • Santa Ana, California 92705 • Phone: (714) 836-0351 • TWX: 910-595-1744' Telex: 69-1389 
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2300 CRYSTALS, OSCilLATORS, CRYSTAL & PIEZOELECTRIC FilTERS 2300 

LEACH® CORP CONTROL PRODUCTS DIVISION 
, 6900 Orangethorpe Avenue, Buena Park, California 90620 

, • Telephone: (714) 739-0770 TWX 910-596-2867 

LEACH HYBRID FREQUENCY PRODUCTS 
MILITARY· AEROSPACE· CUSTOM 
All PRODUCTS MANUFACTURED IN THE U.S.A. 

HYBRID OSCILLATORS 
MIL-0-55310 PROCESSING 
Output Waveform: 
Frequency Range: 
Packaging: 
Typical Tolerance: 
Typical Symmetry: 
Typical Processing: 
Typical Testing: 

Environmental: 

C-MOS (Hi-Speed), TTL (Fast), ECl (10K, 100K, MECl III) 
.1 Hz-300 MHz 
14 Pin D.I.P., Flat Packs, T05 and T08 
±10 ppm at R.T., ±50 ppm of R.T. from -55°C to +125°C 
50/50% 1-30 MHz, 60/40% 31-300 MHz 
883,38510, Burn In, lot Traoeable 
Programmable Auto-Test Over Full Temperature Range With Data. 
All Units Serialized. 
Gross/Fine ,leak Detection, Shock, Vibration, Accel
eration and Radiation Exposure Available. 

CRYSTAL CONTROLLED DUAL BAUD RATE GENERATOR 

This Device Can Transmit and Receive Simultaneously on 2 Standard 
Baud Rates Which Are Manually or Soft Ware Selectable From 50 to 
19,200 Baud Fully Processed to Mll-O-55310, 38510 and 883 With Burn 
In Available. Packaged iii 18 Pin D.I.P. or Flat Pack. 
Also Available With Independent C-MOS Clock up to 40 MHz in the Same 
18 Pin Package Along With Baud Rate Generator. 

LCC 
LEADLESS CHIP CARRIER-OSCILLATORS 

.c::=:J,TIoo 
llfIllTI·200 

MIN. 

I----.80()l'--.j 

,F9io .5to 
.100~~ 

.150 TYP. 

.075 TYP. 

c [f.0 
~~~~n~~~ .200 

~l---l'0720--:~ 18 , 10 .300 ',500 
1 

.100 

Our lCC Program Features a Kovar Ring Fired Onto a Ceramic Substrate Sealed With a Metal Lid for Maxi
mum RFI/EMI Shielding. Either 40 or 50 Mil Spacing is Available Within the Same .480 Square lCC. Most' 
All Standard logics Are Covered: 

C-MOS -.1 Hz to 50 MHz 
TTL -.1 Hz to 120 MHz 
ECl - 50 MHz -140 MHz 

All Processing to Mll-0-55310. 

SAW HYBRID OSCILLATORS 

Featuring Surface Accoustical Wave Technology for Frequency Control, This Hybrid Product line Covers 
100 MHz -.;, 800 MHz in ECL. . 

Packaging is Available in DIP, Flatpack, and lCC. ECl Output is Compatible With 10K, 100K, and MECl III. 

LEACH CPO, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620' (714) 739-0770 • TWX 910-596-2867 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

LEACH:ONTROL PRODUCTS DIVISION ___ H_YB_R_I_D_C_IR_C_U_I_T_S 
LEACH Control Products Division - a complete 
hybrid micro-electronics manufacturer dedicated 
to forwarding advances in custom hybrid circuits, 
crystal clock oscillators, and frequency related 
products. 

EXPERIENCE 
We're a hybrid ourselves, an organization built on 
more than 65 years of electronic experience and 
performance in major programs like the Space 
Shuttle and the B-1 B, and for tomorrow's sophis
ticated industrial, military and aerospace appli-
cations. 

We represent progress - the kind of progress 
that makes reliability second nature. Progress 
that produces MIL-approved quality second to 
none. 

CAPABILITY 
One of the secrets to our success is our in-depth 
house design and manufacturing capability - a 
state-of-the-industry capability that has kept 
LEACH on the forefront of advanced microelec
tronics technology for more than a decade. Our 
110,000 square foot facility houses a full comple
ment of services: Design, Engineering, Manufac
turing, Production, Environmental Testing, Qual
ity Assurance and Program Management. Each 
coordinated for optimum quality and efficiency. 
Each integrated to guarantee project control. 
With certified clean room, inspection, and manu
facturing capability, automatic testing, automatic 
wire bonding, auto laser trim, beam welding, and 
computerized production and inventory control. 

DESIGN 
We've designed circuits with seven metalization 
layers - with package density as high as 40 com
ponents per square inch. Metal and ceramic 
packages, TTL, MOS, ECL, CCD, bi-polar, and 
gate array technologies. Digital and analog fre
quencies. Thick and thin film. 

RELIABILITY 
LEACH CPO custom hybrid group has continued 
to demonstrate our ability to design and produce 
custom circuits to our customers' exact require
ments. Manufactured to MIL-M-38510, our cus
tom hybrids have satisfied the vigorous demands 
of companies like Rockwell, Hughes, General Dy
namics, Martin Marietta and more - in numerous 
military and aerospace programs. On time within 
budget. Within specications. 

RESPONSIVE 
For military / aerospace or industrial require
ments, you'll find LEACH CPO will be responsive 
to your needs. Call Us. 
(714) 739-0770 

LEACH CPD, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620· (714) 739-0770 • TWX 910-596-2867 
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QUALIFIED PRODUCTS LIST MIL-C-3098 
TYPE NO. 

", 
FRE,Q. RANGE TYPE NO. FREQ.RANGE 

CR·5A1U 2 MHz -10. MHz CR-89/U 2.12 MHz - 6.2 MHz 
CR-6A1U 2 MHz -10. MHz CR-97/U 8 MHz- 10. MHz 
CR-8A1U 1.8 MHz· 10. MHz CR-981U 50 MHz - 134 MHz 
CR-18A1U 1 MHz - 20. MHz CR-1Q2IU 50. MHz - 125 MHz 
CR-19A1U 1.8 MHz - 20. MHz CR-1031U 17 MHz - 61 MHz 
CR-25B/U 200 KHz - 555 KHz CR-l04/U 200 KHz - 580 KHz 
CR·26A1U 200 KHz' 500 KHz CR-1Q5/U 48 MHz - 125 MHz 
CR-27A1U 3 MHz - 20. MHz CR-1Q6IU 10..5 MHz - 11.5 MHz 

CR-28A1U 3 MHz - 20. MHz CR-1Q7/U 50. MHz - 125 MHz 
CR-35A1U 3 MHz - 20. MHz CR-1Q8IU 50. MHz - 93 MHz 
CR-36A1U 3 MHz - 20. MHz CR-llQAlU 62.5 MHz - 75 MHz 
CR-38A1U 16 KHz - 10.0. KHz CR-lll/U 17 MHz - 62 MHz 
CR-46B/U 200 KHz - 550. KHz CR-112/U 5 MHz - 20. MHz 
CR-47A1U 190 KHz - 50.0. KHz CR-113/U 14.5 MHz - 61 MHz 
CR-50AlU 16 KHz- 10.0. KHz CR-116/U 50. MHz - 125 MHz 
CR-52A1U 10. MHz - 61 MHz CR-l17/U 30. MHz - 62 MHz 
CR-55A1U 17 MHz - 62 MHz ,CR-118/U 7 MHz - 25 MHz 
CR-56A1U 75 MHz - 125 MHz CR-119/U 3 MHz - 20. MHz 
CR-58A1U 3 MHz - 20. MHz CR-1221U 50. MHz - 125 MHz 
CR-60AlU 5 MHz - 20. MHz CR-123/U 50. MHz - 125 MHz 
CR-621U 3 MHz - 20. MHz CR-125/U 3 MHz - 3.0.5 MHz 
CR-63B/U 20.0. KHz - 555 KHz CR-127/U 10. MHz - 61 MHz 
CR·&W 2.9 MHz - 20. MHz CR-128/U 17 MHz - 61 MHz 
CR-65/U 10. MHz - 61 MHz CR-l29/U 9 MHz - 12 MHz 
CR-67A1U 17 MHz - 62 MHz CR·l30/U 3 MHz - 20. MHz 
CR-69A1U 2.9 MHz - 20 MHz CR-131/U 3 MHz - 20. MHz 

CR-72/U 17 MHz - 61 MHz CR-134/U 18 MHz - 21 MHz 
CR-73/U 17 MHz - 61 MHz CR-136/U 8 MHz '- 10. MHz 

CR-741U 50. MHz - 125 MHz CR-137/U 8.5 MHz - 19 MHz 

CR-76A1U 17 MHz - 61 MHz CR-139/U 20. MHz - 22 MHz 
,CR-771U 17 MHz - 62 MHz CR-l40/U 9.5MHz - 12.5 MHz 
CR-78A1U 2.9 MHz - 20. MHz CR-141/U 75 MHz - 90 MHz 
CR-79/U 2.9 MHz - 20. MHz CR-1421U 833.333 KHz 
CR-8Q/U 75 MHz - 125 MHz CR-147/U 200 KHz - 500 KHz 
CR-8l/U 17 MHz - 62 MHz CR-149/U 46 MHz - 100 MHz 

CR·821U 75 MHz - 125 MHz CR-15Q/U 56 MHz - 100 MHz 
CR-83/U 75 MHz - 125 MHz CR-151/U 50. MHz - 100 MHz 
CR-85/U 3 MHz - 20. MHz CR-157/U 1.8 MHz - 20. MHz 

SURFACE MOUNTED CRYSTAL UNITS 

.017 
TYP. 

LEADED PACKAGE 
MCCOY HOLDER #L-20 

'.950 ~
- 1.100 

INDEX MARK I 
LEADLESS PACKAGE 

MCCOY HOLDER #L-40 

=rT 
.,4s7'480± s~~ 

~~ t 
1-
-r-- '0' f Q:,.,="""",...!):.i .020~""""IHIoUiJ>lHJUW 

j REF t.060' g6~ 
.600' 020 085 .....L.. PIN 1 

1 
. MAX /I BBau; I INDEX PIN 40 .040; '" 

L ,--
.050 

TYP 

,. ' " 

.099 MAX 

I 
~t====~i~~~====-L~ 

.005:GG; L ad f I .015 
.28 '" 

AVAILABLE FROM 10 MHz to 300 MHz 

CRYSTAL CONNECTION = PINS 11 & 13 

T TYPICAL TOLERANCES AVAILABLE 
Calibration Accuracy @ RT 
Choices: ± .001% 

± .002% (Standard) , 
±.005% 

Frequency Tolerances vs Temperature 
Choices ± .002% a· to 7a·C 

± .005% a· to 7a·C 
± .002% -40. to + 9O·C 
± .005% -55· to + l05·C (Standard) 
± ,0.1 % -55· to + la5·C 

AVAILABLE FROM 10 MHz to 300 MHz 

CRYSTAL CONNECTION - PINS 4/10 & 31/37 
ALL ELSE, NO CONNECTION 

For manufacturers' sales offices, see yellow pages EEM 1985 



HIGH FREQUENCY CRYSTAL FILTERS 
MCCoy Electronics manufactures high fr6quency crystal filters from 1 MHz to 

over 250 MHz. Both discrete crystal design and monolithic filter designs are uti
lized to achieve the maximum in bandwidths, selectivity, miniaturization and com
petitive pricing. 

DISCRETE FILTER BANDWIDTH MONOLITHIC BANDWIDTH CHART 

lMHZ!I~II'I~111 
100 KHz 

:I: 
~ 

10 Q 

3i 
Q 
Z cc 
ID 

100 

10 Hz 
1 MHz 10 MHz 100 MHz 200 MHz 250 10 MHz 100 200 250 

Fe CENTER FREQUENCY Fe CENTER FREQUENCY 

LOW FREQUENCY CRYSTAL FILTERS 
Low Frequency crystal filters between 1 KHz and 1 MHz are routinely produced 

utilizing advanced computer design technology. All filters are custom designed to 
customer requirements including unique package designs to fit unusual condi
tions. We invite your challenge. Call our Sales or Engineering Department today 
with your application. 

LOW FREQUENCY BANDWIDTH CHART 

1 KHz 10 KHz 100 KHz 1 .. 0 MHz 

Fe CENTER FREQUENCY 

EEM- 1985 For manufacturers' sales offices, see yellow pages 
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CRYSTAL OSCILLATORS 
MCCoy's line of custom designed Crystal Controlled Oscillators is unexcelled in 

the industry. From clocks, TCXO's, VCXO's, TCVCXO's thru oven controlled units, 
we have a unit to meet your requirements. A complete in~house thick film facility 
coupled with the industries best crystal facility gives you miniaturization capabili
ties and quality controls unavaUable elsewhere. Our QPL approvals on MIL-O-
55310 allows the use of military approved unit where the requirement exists. 

MIL-O-55310 OSCILLATORS 
OFFERED BY MCCOY ELECTRONICS 

MlI.+55310 CLASS II FREQUENCY RANGE OUTPUT MCCOY PACKAGE SIZE 
SLASH SHEET OF UNIT COVERED WAVEFORM CORRESPONDING AND 

- NO. 

4 

5 

6 

7 

8 

9 

10 

11 

13 

14 

15 

18 

17 

18 

.19 

. 
3 7SO KHz - 10 MHz 

3 1 MHz-l0 MHz 

3 15.7 KHz - 10 MHz 

3 10 MHz - 90 MHz 

1 SO Hz-SO MHz 

1 10 MHz - 80 MHz 

1 1 KHz-3D MHz 

1 .05 Hz - 10 MHz 

1 300 Hz - 10 MHz 

1 .1 Hz-25 MHz 

1 .01 Hz - 10 MHz 

1 .1 Hz-SO MHz 

1 250 KHz - 25 MHz 

1 .01 Hz· 15 MHz 

1 1 MHz-SO MHz 

M1L.Q..55310 OSCILLATOR CLASSIFICATIONS 

CLASS 1: CRYSTAL OSCILLATOR (XO) 

MODEL NUMBER 

C-MOS MCI28A2{ ) 

TTL MCI80X2{ ) 

TTL MC219A1-( ) 

SINE MC178X2-( ) 

TTL MC765Al{ ) 

TTL MC717-( ) 

TTL MC708Al { ) 

C-MOS MC751A1-( ) 

C-MOS MC714-( ) 

TTL MC755Al{ ) 

C-MOS MC752Al{ ) 

TTL MC741A1-( ) 

TTL MC728Al { ) 

C-MOS MC745A1-( ) 

TTL MC070-( ) 

CLASS 3: TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR (TCXO) 

STYLE 

1.5" x 1.5" x .5" 
PC MOUNT 

2.0" x 2.0" x .7" 
PC MOUNT or CHASSIS 

1.55" x 1.015" x .7" 
PC MOUNT 

2.0" x 2:0" )( .7" 
PC MOUNT 

.887" x .54" x .4" 
14 PIN DIP 

.410" dia. x .300" 
TO-S PACKAGE 

.565" dia. )( .350" 
TO-S PACKAGE 

.887" x .54" x .4" 
14 PIN DIP 

.565" dia. )( .350" 
TO-S PACKAGE 

.887" )( .54" )( .2" 
14 PIN DIP 

.887" x .54" x .2" 
14 PIN DIP 

.887" x .54" )( .2" 
14 PIN DIP 

.887" x .54" x .2" 
14 PIN DIP 

.887" x .54" x .2" 
14 PIN DIP 

.480" SQ. )( .085" 40 PAD 
LEADLESS CHIP CARRIER 

ONLY A FEW UNITS ARE SHOWN, 
WRITE OR CALL FOR COMPLETE CATALOG. 

MINIATURE THICK FILM HYBRID TCXO 
MODEL MC103X2 

SPECIFICATIONS 

PIN LOCATION 

CDQ)Q) 
~ 

FREQ. ADJ. 
(10 K POT) 

---.'" 

1 I L @@@@@@@@ 

it- + 
~ @@@@@@@@ 

Frequency Range: 3.2 to 25 MHz 
Frequency StabIlity Options: (Select one) 

A) ± 1 PPM over O· to + so·e 
B) ±2 PPM' over _IS· to + 70·e 
C) ± 3 PPM over - 30· to + 70·e 

Input: +5.0 VDC ±2%, 15 ma MAX. 

Output: TTL Compatible 
TrIm: Electrical, ±5 PPM, minimum, trimmed 

. by external 10K pot connected to 3· 
terminals_ 

PACKAGE: 16 pin Dip, .375 High 

For manufacturers' sales offices, see yellow pages EEM 1985 



SURFACE MOUNTED OSCILLATORS 
MODEL MC070 LEADLESS CHIP CARRIER OSCILLATOR .040" PAD CTRS. 
(ThiS model also available as 
Military PIN M55310/19) 

Of .. 480,·0" 
.457 SQ. lJO. 
TYP. 

1- .020~~~~U 
REF. 

...L 
.085 MAX. '~II i'iaW;BSiFili'i8F! ==, 

T TABLE 1 
INPUT PULSE CHARACTERISTICS i AGING 

OUTPUT CURRENT "fUSE AND - ... - -- - -". PPMIYR 
FREQUENCY M.X FALL T'ME SYMMETRYl LOAO ,FTER 

RANGE •• MAX NS % MAX 30 DAYS 

10 MHz 1~-t6-.0-MHz 
. - --
7S 15 401060 10 TTL 10 

10 MHz to 16.0 MHz 15 401060 10 TTL 10 

16.0 MHz to 40 MHz 40 401060 

I 

10 TTL 
16.0 MHz 10 40 MHz 401060 10 TTL 10 
40 11Hz to 60 MHz 70 40 1060 

I IOTTL 

10 
40 MH2 10 60 MHz 70 401060 10 TTL 10 

60 MHz 10 80 MHz IS 401060 10 TTL 
60 MHz 10 80 MHz IS 4010&0 tOTTl 

80 MHz to 100 M}U IS 401060 I 10 TTL 10 
80 MHz 10 100 MHz IS 40 to 60 10 TTL 

10 MHz to 100 MHZ 

PAD NO. FUNCTION 
4 B+ 

10 B+ 
31 GND. 
37 GND. 

3' OUTP'JT 
1-3 NC 

5-' NC 

11-30 NC 

32-36 NC 

38 NC 

40 NC 

~~~gUEjNC~S~!~BllIITY -~:~C 
+12S"C .fl05°C +70·C 

• • C 

tl00 1 ±1S 'I ,so 
±2oo ± 150 t100 

'I "00 I ,75 ! ,SO ±2oo ± 150 ± :O~ 
±100 ±75 ±SO 
±200 ±150 ±100 

I ~i; I ~;;o i ;;t 

SPECIFICATIONS 
Frequency stability: 

Vs temperature: See table I 
Vs supply voltage: ± 4 ppm maximum lOf a 50 V change In 

,"""
Aging: t 10 ppm per year maximum 
S •• I: Hermeiic. 
Weight: 3 grams, maximum. 
Tampermure: 

Operating: Within the specified limits over 8 temperature 
range 01 (see table I) 

St~rag.: - 62° 10 + 125°C 
Qsclilitor load: Standard TIL loads (see table I). 
Output waveform: Symmetrical SQuare \\ave 

Output vollage' 
Logk: 1: 2.4 Vdc Mimmum at 400 /loA source. 
logiC 0: 0.5 Vdc maximum with 16 mA Sink 

Vibration, high frequency: In accordance wilh Mll·O·5S310 
and Mll·STD-202, melhud 204 . 

Nonoperating· Tesl condition G 
Operallng - Test condition G. 

Constant acceleration: Mll-STO·883. Method 2001. les' 
condltton A (VI Plane: 

Altitude: 
Nonoperating - In accordance with Mil·O-S5310. 
Operating - Mll-STD·202, method' 105. test condition C 

MODEL MC085 LEADLESS CHIP CARRIER OSCILLATOR .050" PAD CTRS. 

1 MHz to 100 MHz 

.S50.
Ge"O' 42 40 ~ 

SO ~472' 

1 + 
-- .085J -

PAONO FUNCTION 

" B+ 

'2 B+ 

34 GND. 

40 GND. 

42 OUTPUT ,., NC 

7·11 NC 

'3-33 NC 

•. 025 

MAX 35-39 NC 

41 NC 

43-44 NC 
TABLE 1 

SPECIFICATIONS 
Frequency stability: 

Vs temperature: See table I. 
Vs supply voltage: t 4 ppm maximum for a 50 V change In 

Input voltage 

Aging: ± 10 ppm per year maxlrYlum 

Seal: Hermetic 
Weight! 3 grams, maximum. 
Temperature: 

Operating: Within the specified limits over a temperature 
range of (see table I). 

Storage: - 62° to .... 125°C. 
Oscillator lOad: Standard nlloads (see table I). 
Output waveform: Symmetrical square ~\ave 

Oulput voltage: 

INPUT PULSE CHARACTERISTICS AGING FREQUENCY STABlLlTV PPM 

logic l' 2 4 Vdc Minimum at 400 /loA source 
Logk: 0: 0.5 Vdc maximum with 16 mA sink. 

OUTPUT CURRENT RISE AND 
FREQUENCY MAX FALL TIME SYMMETRY LOAD 

RANGE MA MAX NS .. M.X 

1.0·MHZ10 18.0 MHz 75 " 401080 10 TTL 
1,0 MHz 10 ".0 MHz 75 " 401010 1"0 TTL 

".0 MH: to 40 MHz 40 • 401010 10 TTL 
,'.0 MHz to 40 MHz 40 

"'·"1 
10TTL 

40 MHz 10 80 MHz 70 401010 10 TTL 
40 MHz to 80 MHz 70 40 to eo 10 TTL 

10 MHz to 10 MHz .. 40 toto 10 TTL 
60 MHz to 10 MHz IS 

401. 80 I" TTL 
10 11Hz 10 100 MHz II 40 10 10 10 TTL 
80 MHz to 100 MHz IS 4010&0 10 TTL 

PPM/VR -55·e -5SoC 

A""'R .12soe +t05·~ 
30DAVS • • 

10 :1:100 ." 
" .2<10 :1: 150 

10 ., .. ." 
" .200 •• 50 
10 %100 ." 
" .200 .,so 
" NIA ." •• NIA :1: 150 

" NIA NIA 
10 NIA N'A 

-20°C 
+70·C 

C 

." 
"00 
±so 
±100 

.50 

.,00 

." 
"00 ." 
"00 

Vibration, high frequency: In accordance wilh MIL·O·55310 
and Mll-STO-202, melhod 204. 

Nonoperallng • Test condilion G. 
Operating· Test condition G. 

Constant acceleration: Mll-STD-883. Method 2001. lesl 

Altitude: 
condlbon A (V 1 Plane) 

Nonoperating. In accordance wilh M:l-O-S5310. 
Operating. Mll-STD-202. method lOS, lest condition C. 

MODEL MC1 02A 1 FLAT PACK CRYSTAL OSCILLATORS .050" LEAD CTRS. 

1_100 
.950 

-j 
INDEX MARK 

.017 

.0: 
TYP. 

1-
r-

L 
r 

.050 

L.400·J 
TYP 

EEM 1985 

14 MHZ to 60 MHz 

t '-----' 
.OO5~:80~ 

L.28d 

.1'020 LEAO NO. FUNCTION 

! 1-9 NC ,. GND 

11 OUTPUT 

.2 NC 

13 B + 

14-20 Ne 

.099MAX 

i 

ft 
.015 

SPECIFICATIONS 
STABILITY OPTIONS 

±~ppm 

±100w., 
TEMPERATURE RANGE 
-20"10 +70oe 
-55-to +1OSoC 
-55°10 + 125°C 

INPUT: +5.0 VOC ±.so volts 

CURRENT DRAIN: 40 ma maximum 14 MHz 10 40 MHz: 
70 ma maximum 50 MHz to 80 MHz: 

OUTPUT: GapabIe of driving 10 TTL loads 

RISE AND FALL TIME: Sns 

SYMMETRY: 4QI8O percent 

ENVIRONMENTAL: --, Aging: 10pprl'llyear maximum 
Vibralion: MIL·STD 202, Method 204 

leIlamdltionG 
CONSTANT ACCELERATION: MIL-BTD 883, method 2001 

test condition "1t'(V1 plane) 

NOTE: For Military AppIic:aIIons. unil$ can be 
ICAl8n8dIlfNMIl.-Q..5S310,LeveI B 

For manufacturers' sales offices, see yellow pages A·1383 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

liP DIP CRYSTAL 
. OSCILLATORS 

The Broadest line in the Industry •. 

• Units use overtone crystals from 20 MHz to .100 MHz, 
very stable electrically and more reliable mechanically. 

• Units specified at temperatures exceeding 0 to 70'C are In· 
dlvldually recorded 100% for freqency vs temperature insur· 

• All units guaranteed for one year to operate within speciflca· 
tlons 

l!1g compliance. . 

RESISTANCE-WELD CRYSTAL CLOCK OSCILLATORS· 250 KHz TO 100 MHz IN ALL METAL CASE 

Series 
M1200 
M1214 
M1215 
M1216 
M1244 
M1245 

Stability 
:I: .01% 
:I: .05% 
:I: .10% 
:I: 1.0% 
:I: .0025% (25ppm) 
:I: .0050% (50ppm) 

• AII ..... I ........ (llCkqe willi IIIndDIIlnl.': 
• ArII In PC boInIll OM tr .. TTL 1(llC1·.715 X .415 
• ....... b ...... lullllln 0.215, lIICIudlnglnllllllar 
• frltlUincy 1n1111250 KHz 10 100 .Hz 
.mClIII(IIIIbII 

OSCILLATOR, CRYSTAL 
.lzoo.XXX. 

• Stability ""'1 InIIII 1.0% IG .11025% 
• liliiii11 4.Hz Ind bIgIIIr .. I Ilmple .nd "'lillie ullng 1111 Dclull .. 
.F CIocIl-clllp 

• F ELECTRONICS CORP. 
FSe 08111 

DE28leSL~~======~ PIN 1 

• .... 1 PIC ...... Un. II bennlllC.I, IIIIed by nlllllnci weld, willi 
... 11 .......... IIIi ca_ wblcll mlV be IGIdend 0' plugged 
IiIID iGclcll. 

CMOS/TTL CRYSTAL CLOCK OSCILLATOR 
WITH ENABLE/DISABLE. 250 KHz-50 MHz 

~
J::;I 
.i..2'5M.X . 

. 000TVP...j ~OO:o25l'5 M'N. 

.O's. .00 b < 005-01 + 

~,600:t, = ~100:tOO5 ==-----,---
~ -Pm7 

@ 1-:ti:xJ'<005 I ,495:t ,005 

P,n ,._ ..0 0 ~ ~50 I LMAX 
'-__ ~ ________ ~~~P~'n8~ __ -L 

~GLASS INSULATORS (4) 
ON .48 x .18 CTRS. 

• Premium economy and reliability Series without Frequency Series With 
• Same units may be used for either CMOS 

or TTL 
Enable/Disable Stability Enable/Disable 

• All devices are universal HCMOS process 
which can drive MOS (Rail-to-Rall) or TIL 

• M1290 thru M1294.have Enable/Disable 
function to ease auto-testing in production 
(ATE) 

• All-metal welded package with standoff . 
insulator 

• Area on PC board is one true OIL space 
0.500" x 0.800" max. . 

• Seated height less than 0.215 Including 
insulator 

• Frequency from 250 KHz to 50 MHz 
. • Start up time less than 5 ms 

• Stability options from 0.1 % to .0025% 

M1280 

M1281 

M1282 

M1283 

M1284 

(0 to 75°) 

±.01% M1290 

±.0025% M1291 

±.005% M1292 

±.O5% M1293 

±.1 % M1294 

CRYSTAL CLOCK FOR MOS MICROPROCESSORS SERIES M1260, M1259, M1257 
SlIme Dlmon.lans •• M1200 

• Drives Z80a AND Z8OOO. Mostek MK3990-4, 
Sharp LHOOSOA, AMD AMz8000, NEC 780C·1 

• 2 Times TTL frequency on M1259 
• 4 Times TTL frequency on M1257 . 
• MOS output drives 200pf. 
• Other frequencies available from 1 MHz thru 16MHz 

ECL SINGLE/COMPLEMENTARY OUTPUT: 
10 MHz TO 125 MHz IN ALL METAL CASE 

• Relilble unKI for Commercial or Industrial application glneratlng 
,.ur frequenc, to 125 MHz and delivering .lIndard 10.000 ECl out· 
put. SlIbIIKy rangll :I: .0025% 10 :I: 1.0%. 

Serle. 
M1400, M2400 
M1410, M2410 
M1414, M2414 
M1415, M2415 
M1416, M2416 
M1444, M2444 
M1445, M2445 

Stability 
:1:.01% 
:1:.02% 
':1:.05% 
:1:.10% 
:t: 1.0% 
:I: .0025% (25ppm) 
:t: .0050% (50ppm) 

1-- .... 

EeL 
OSCILLATOR, CRYSTAL 
.14OO·XX. 
.F ELECTRONICS CORP. 
FIC 01111 

DE28teSl .~========::::'./ PIN 1 .... 

ELECTRONICS CORn 

'111.-
........ ClYITAL 
M12M·1UII 
.f ELEC11IOIMC.ICIIIP. 
FlClim 

~
J::;I 

. .i. 2'5MAX 

.' .000TYP...j ~ OO:025 l '5M'N. 

~<oo l + 300:1,005 -

4001-1 
f-,.Olh --+i "'--,'OO""',""OO5~ __ --r 

Pon'_ ..... °1' e .@ ~I- -:;. 005 t 
·m· 495

•
OO5 

..0 ~ -- -- 0 0... 1".1 250MAX' 
Pln1.- '-_ ........ \ ______ ../-Pln8' x! 

\_GLASS INSULATORS (4) 
ON .48 x .18 CTRS. 

10 Renewal Place, New Rochelle, N.Y .• 10801 • (914) 576-6570. TWX: 710-563-0643 

For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

liP DIP CRYSTAL 
OSCILLATORS 

1he .. GAJar8I1Iee 
... :===:::.~.:.=' 

-.,t"' .... ~ ............. ... ""' .... "", ........ ..................... -
~_ •• _IO""' ... , ...... .....-.. ... ""'......-.. 

The Broadest line in the industry. 
m~~~~~~~~~~~~~~~ 

o Units use overtone crystals from 20 MHz to 100 MHz, 
very stable electrically and more reliable mechanically. 

o Units specified at temperatures exceeding 0 to 70'C are in
dividually recorded 100% for freqency vs temperature insur
ing compliance. 

o All units guaranteed for one year to operate within specifica· 
tlons 

EXTENDED TEMPERATURE RANGE CLOCK OSCILLATOR: 
20 KHz TO 30 MHz IN ALL METAL CASE 

Series 
M1258 
M1256 

Stability 
± .01% 

± .0075% 

Temperature 
-40 to +B5'C 
-55 to +B5'C 

• All-Metal •• ldad package with Standoff Insulltor design lor 
lor Extendld Tlmperllure InduslrllllppllCIIIDns. 

oAr •• Dn PC _Is one trul TTL spae. - .495" 1 .795" mil. 
o SIIIad hllght IIss than 0.215", Including Insuillor. 
• Frequency tram 20Khz to 30 MHz. 
• Start up time II .. thin 10 ns. 
o $IlbUlly opllons tram 1.0% Ie .0025%. 
• :::,~:~zC:k~~~~~T::' Ilmple Ind rtllllblo using tho 

OSCILLATOR, CRYSTAL 
• 1258-111. 
• F ElECTRONICS CORP. 
FSe Dl111 

DE28teSLI::!::::·====~ PIN 1 r-795 '00!I 

CRYSTAL CLOCK OSCILLATORS • 8 MHz to 35 MHz 
2 FREQUENCIES IN 1 PACKAGE 

• Two unrelated frequencies in one standard 
package is economical solution in small 
space-hungry applications 

o Area on PC board is one true TTL space-
0,500" x 0,800" max, 

o Seated height less than 0.215, including 
standoffs 

• Frequency from B MHz to 35 MHz 
o Start up time less than 10 ms 
• Stability options from 0_1% to ,005% 
o Units are simple and reliable using the 

exclusive MF Clock-chip@ 

Series Stability 

M1270 ±,01% (100 ppm) 

M1272 ±,0050% (50 ppm) 

M1273 ±,05% (500 ppm) 

M1274 ±,10% 

VOLTAGE CONTROLLED CRYSTAL 
OSCILLATOR (VCXO) • 8 MHz to 32.768 MHz 
At least an order of magnitude more stable than phase-lock loop using 
conventional IC with reslstor-capacitor control (NE 564) 

Control Frequency. Frequency 
Vollage Deviation Stability 

M2001 ,3 to +IOV ±,175% ±.005% 

M2003 ,3 to +IOV 
(±175 ppm) (50 ppm) 

±.175% ±,005% 

M2002 .3 to +4V 
(±175 ppm) (50 ppm) 
±,0075% ±,005% 
(75 ppm) (50 ppm) 

M2004 ,3 to +4V ±,0125% ±,005% 
(125 ppm) (50 ppm) 

Voltage Controlled Oscillator - This crystal 
oscillator generates a TTL Frequency which is 
controlled by an input voltage, Although the 
voltage-frequency relationship is not linear, the 
circuits for the end-point frequency/voltage 
parameters are defined, as is the center frequency 
VUIU:lg~. i:Jlrlce me Vl,.,,,U usuallY operales In a 
closed loop the exact input voltage vs. frequency 
transfer characteristic is less important. 

Uses: 
o To clean-up a noisy Signal by 

pr.ecisely duplicating it without 
noise 

o To multiply a frequency by a 
precise integer (N) 

o To multiply a frequency by a frac-

tion [~l with zero error 

o To detect the frequency modulation, 
within the frequency limits, of an 
incoming Signal 

_ A.~~. ::::::-:~::-:::~::;-: :;~ ~:-;.; .::.::. .......... 

HIGH REL MILITARY CRYSTAL OSCILLATORS 

A J::J 
1. 215MAX 

.000TYP -..J. ~cn:025 t'5MIN . 

o,a. 00 l 005 * :")(h +1 

~ 400H 
800 , ~. 1+ .. "".""o,:OO5""'-__ r 

P'n,~ ..... 0
1
' 0 @ ~I- - ::.005 r 

e + I f <95,005 
Poo'4- ..,0 <i2 - - 0,., .250MAX.

1 __ \+ _____ ~ P,n8' xi 

'L.GLASS INSULATORS (4) 
ON .48 x .18 CTRS. 

Pm1_ I 
..... 0 

1
0 

P'nI4- ..,0 \ --

\_GLASS INSULATORS ("' 
n .... .ttl., Hl rTQC:: 

IN HERMETICALLY SEALED CASE SERIES M5500 0 250 KHz -100 MHz 

• Hormetically sealed resiS'.ance welded package 
• Crystal specifically manufactured for oscillator with 

angle 01 cut controlled within ± 1 minute 
• 168 hour Class B bum4n 
• Slmplilied design with proprieIal'l IC 
• capacitors to MIL-C-55681 
• Extensive environment testing 

EEM 1985 For manufacturers' sales offices, see yellow pages / A o 1385 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

Six ways to know if you're 
buying the right Oscillators, 
. Filters, and Delay Lines: 

© 1985 

A-1386 

We have six new brochures on those very subjects. Not just 
typical specifications, but detailed presentations of all those 
elusive facts you need to decide what makes cost-effective sense 
for your application. 

Where did we get all this data? From our twenty-eight yearS of 
design experience and our position as a leading supplier ofRF 
components used in military and commercial systems. 

Let us help you. A copy of each brochure is yours for the asking. 

M ICROSONICS 
A Subsidiary of Signal Technology Corp. rt(/ INCORPORATED 

, 60 WINTER ST. WEYMOUTH, MA 02188-3336 
(617) 337-4200 TWX 710-388-6833 

For manufacturers' sales offices, see yellow pages EEM 1985 
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TTL & MOS Midiand-Ross'latest 
design uses a high-quality custom 
integrated circuit which reduces the 
number of internal parts and wire 
bonds, improves reliability and 
performance. The custom IC reduces 
current drain, improves output 
waveform and has the ability to drive 
both MOS and TTL logic. This 
includes CMOS, HCMOS and NMOS. 

Z80/8000 The 180 Series oscillators 
are designed to provide output levels 
compatible with the requirements of 
zaOl80Al80Bl800018000A 
microprocessors. Proper operation is 
insured through active pull-up on the 
output logic levels. 

ECL The 600 Series oscillators 
provide MECL 10,000 Series 
compatible signals. With pin 7 as case 
ground, the all metal welded package 
also provides improved RF shielding. 

BAUD RATE GENERATORS The 
1100 Series generators use a +5V 
input to provide stable reference 
frequencies needed by serial interface 
devices, such as UARTs, modems, 
teletypewriters, cassettes, etc. They 
feature choice of 16 output 
frequencies, direct UARTlUSRT 
compatibility and full duplex 
communications. 11008 has an Fa 
output. 1100C has Fa and Fa+4 
outputs with zero error at 19,200 baud. 

ENABLE/DISABLE The 1300 Series 
oscillators provide enableldisable TIL 

SINGLE OUTPUT 

TTLfMOS Z801BOOO Eel 
Surface Mount Type SM-350 SM-180 SM-600 
DIP Type HS-350 HS-180 HS-600 

Frequency Range 500 KHz- 750 KHz- 30 MHz-
40 MHz· 12 MHz 100 MHz 

Frequency Tolerance from ... ±.0025% ±.005% 
OperatinjJ Temperature Range·· 0-70° C 0-75° C 

ENABLE' 
DISABLE 
SM-1300 
HS-1300 
4 MHz-
25 MHz 

±.0025% 
0-70° C 

Supply Voltage V cc 5V DC ± 10% 5VDC±5% 

Supply Current Icc (max) 15 mA 120 mA 60 mA 50 mA 
Symmetry (%) 60/40 
Rise & Fall Times T R & TF (max) 5 ns 15 ns 3.6 ns 10 ns 

Output Load 10 TTL Z80 I 10K 10 TTL or MOS ECl 

COMPlE-
MENTARY 

2300 

compatible signals for bus connected 
systems. The HS-1300 has logic 0 
enable. The HS-1310 has logic 1 
enable. In the disabled state the 
output presents a high impedance to 
the bus (load). 

DUAL OUTPUT COMPLEMENTARY 
TWO-PHASE The 2100 Series 
oscillators offer a complementary, non
overlapping output with guaranteed 
delay timing performance limits 
between the two outputs in a single 
package. 

DUAL OUTPUT TTL The 2200 
Series oscillators introduce Fa and 
Fa+2, 4, 8 or 16 ... two different, 
discrete synchronous, TIL compatible 
clock sources in the same package. 

DUAL OUTPUT SINGLE 
FREQUENCY The 2820 Series 
oscillators are intended to fill the need 
of digital systems or microcomputers 
for a dual output clock that is TIL and 
MOS compatible, using 5 volt single 
rail power source. They are particularly 
suited for zaO/8000 microprocessor 
systems, providing the same frequency 
for both TIL and MOS outputs. 

DUAL OUTPUT DUAL 
FREQUENCY The 2840 Series 
oscillator is similar to the 2820 Series, 
but provides a TIL compatible clock at 
2n times the MOS clock, where 
n.,1, 2, or 3. 

DUAL OUTPUT 

CLOCK & SINGLE DUAL BAUD 
TWO-PHASE DIVIDED FRED. FRED. RATE 

TTL TTL TTL & MOS TTL & MOS GEN. 
SM-2100 SM-2200 SM-2820 SM-2840 
HS-2100 HS-2200 HS-2820 HS-2B40 HS-1100 
3.5 MHz- 219 KHz- 750 KHz- 750 KHz-
20 MHz 12 MHz 16 MHz 16 MHz 

±.005% ±.01% 
0-70° C 0-70° C 

5V DC ± 10% 5V DC 
± 5% 

35 mA 90 mA 120 mA 65 mA 

55145 51/49··· 
12 ns 15 ns 50 ns 

10 TTL 10 TTL pin 1 
and MOS pin 8 TTL 

• Additional designs available from 224 Hz to 70 MHz with other parameters. Contact NEL fOr more information . 
•• Other temperature ranges are also available . 

••• Some baud rate symmetries are 60/40%. 

MICROPROCESSOR 
• 1 IVlMZ (0 40 MMZ 
.. 48 frequencies in stock 
• ±.01%, 0-70° Coverall 
• HC-181U or HC-331U 
• With or without holddown pin 

HIGH FREQUENCY 
• 1 MHz to 100 MHz 
• From ±.0025%, 0-700 Coverall 
• Other temperature ranges available 
• Variety of enclosures 

LOW FREQUENCY 
• 1 KHz to 850 KHz 
• Variety of cuts 
• Many tolerances 
• Just ask 

EEM 1985 

APPLICATION ENGINEERING 
SUPPORT If you don't see what you 
need listed here, please call our 
Applications Engineering Team at 
414/763-3591. We are continuously 
developing new products and eager to 
help you. Also;' call or write for our 
publications Writing Crystal 
Specifications (8514) and Frequency 
Tolerance Limitations with Logic Gate 
Clock Oscillators (8510). 

Midland-Ross Corporation 
NEL Unit 

357 Beloit Street, Burlington, WI 53105 
414/763-3591 TWX 910 278-2450 

.IDIAIID ROSS 
For manufacturers' sales offices, see yellow pages A·1387 
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HI·REL HI·REL 

OSCILLATORS CRYSTALS 
TTL, CMOS, ECl AND 
SIN E WAVE -EN-G-IN-E-E-RI-N-G-A-SS-IS-T-AN-C-E-: -----------

Cal/ Monitor Direct 619-433-4510 (Western) 
904-249-2164 (Eastern) 

FAX Your Specifications 619-433-7062 (Western) 
904-246-9019 (Eastern) 

• MIL-O-55310 QPL 
• 30 years Oscil/ator experience 
• In-house screening MIL-STD-883 
• High shock and vibration design 
• Designs to customer 

specifications 
• Over 1000 designs 

5400-5700 SERIES 
MIL·O·55310 QPL 
5400 Series: 

TIL Oscillator 
60 Hz to 25 MHz 
MIL·O·55310/14 

5700 Series: 
Gated TIL Oscillator 

'60 Hz to 25 MHz 
MI L·O·5531 0/17 

5600 Series: 
TIL Oscillator 
60 Hz to 25 MHz 
MIL·O·55310/16 

Inquiries invited: 

5500·5700 SERIES 

MIL·O·55310/18 CMOS 

MIL·O·55310/19 LCC Surface Mount 

CUSTOM 970 - 250 Hz to 100 MHz 
Monitor's 970 (TIL, CMOS, ECL) series 
are available in customized frequency 
tolerances and temperature ranges. Tol·, 
erances to ± 10 ppm, temperature 
- 55° to + 125°C. Reliability screening 
and test data are available. 

CUSTOM APPLICATION OSCILLATORS 
Monitor has over 1,000 designs avail· 

. able which can .be used or modified to 
meet customer requirements. A full 
range of outputs available (Sine, TTL, 
CMOS). Units built to the most rugged 
military and environmental specifica· 
tions. 30 years with many missile and 
space programs gives us the experience 
necessary for Hi·Rel custom designs. 

FREQUENCY STANDARDS 
Precision ovenized oscillators to 
1 X 10-9 per day. Standard frequencies 
from 1 MHz to 10 MHz are available. 

Other Catalogs Available 
• Crystals 
• Microprocessor 
• Oscillator 
• TCXO 
• Filter 
• Oven 

./ 

• 58 years Crystal experience 
• Special crystal parameter designs 
• Shock to 15000G's vibration to 50G's 
• Vacuum sealed in control/ed environment 
• In-house screening MIL-C-3098 and 

MIL-STD-883 
• Low Aging 
KTO·5 
Military type HC·35/U, 7 MHz to 50 
MHz. Features a four point blank mount 
design that has proven ability to with-
stand extremely high shock and vibra
tion. The blank mount structure natural 
resonance is above 3,000 Hz. 

KX·43 
Military type HC-43/U,3.0 MHz to 50 
MHz. Adds Koldweld performance and 
reliability to your frequency control 
requirements. 
KX·43S 
7 MHz to 50 MHz. Short version of 
Monitor's KX-43 with overall height of 
.395. 
KTO·S 
Military type HC-37/U, 2 MHz to 10 
MHz. Is designed as a larger version of 
the KTO·5 to accommodate lower fre· 
quencies. High natural resonance fre· 
quency above 3,000 Hz enables it to 
withstand high shock, acceleration and 
vibration. 

KX-46 
Military type HC-46/U, 2 MHz to 10 
MHz; 15 MHz to 25 MHz (3rd overtone). 
Used where special electrical paramet· 
ers such as high Q or high motional 
capacities are required. It is also used 
for VCXO and TCXO requirements. 

KX·6 
Military type HC·36/U, 1.5 MHz to 50 
MHz. Unit is a pin configuration of 
KX-46. 

Where small size and 
environment are 8 factor. 

High rei replacement of. 
military type HC·18IU 
and HC-49JU: 

Deep well exploration, jet 
engine monitoring, 
missile and aircraft. 

High rei replacement for 
the HC·32/U. 

High rei replacement of 
military type HC-61U . 

FIFTY·EIGHT YEARS IN FREQUENCY CONTROL 

MONITOR PRODUCTS CO., INC. 
P.O. Box 1966 • 502 Via Del Monte 
Oceanside, CA 92054 
Phone: (619) 433·4510 (Western) (904) 249·2164 (Eastern) 
TWX: (910) 322-1381 
FAX: (619) 433·7062 (Western) (904) 246-9019 (Eastern) 

A·1388 For manufacturers' sales offices, see yellow pages EEM 1985 
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TCXO/VCXO ENGINEERING ASSISTANCE: 

AVAILABLE FOR MILITARY 
& SPACE REQUIREMENTS 

Call Monitor Direct 619-433-4510 (Western) 
904·249-2164 (Eastern) 

FAX Your Specifications 619·433·7062 (Western) 
904-246-9019 (Eastern) 

• Over 200 Standard Designs 
• MIL-STD-883 Screening Available 
• TCXO ±.5 ppm - 55° to + 85°C 
• MIL-STD-45662 Calibration System 
• Engineering support available 
• VCXO Custom Designs for: 

Phase Lock Loop Applications 
Carrier Modulation Applications 

• Custom Hybrid Circuits Available 
• State-of-the-Art Computer Testing 
Stabilities: up to ±.2 ppm 

Temperature Ranges: up to - 55°C to + 85°C 
TO·116 Compatible Subminiature TCXO's 

Supply Voltage: + 5VDC to + 15VDC 

INDUSTRIAL OEM TCXO 

7400 Pin Conneotions 

1. GND 
2. Output 
3. Vee (+5Vl 

TOP~EW BOTrOMVIEW 

As low as $18.50 in quantity. 

7400 5.0 MHz·20.0 MHz :tl PPM I :to.5 PPM 

7401 1.0 MHz·20.0 MHz :tl PPM ! NA 

~' 

Outputs: TTL, CMOS, ECl, Sine Wave 

Frequency Range: 200 KHz to 70 MHz 

Environmental: MIL·STD·202, Mll·STD·883 

7401 Pin Conneotions 

1. B+ 
2. NIC 
3. GND 

~-!,-,,-'k~f~l 8' gl fill ON,".VW I 

~!'l'~:r -1--+--1- ---::- -- -~!?I - --i!!-(-1_2l\:" 0"" - '~.L-5P-
--;' ~-1 ---l "- 111-.012 FREQ.ADJJ I GND-"" (12.7) Ne .24 (.3) ACCESS HOLE 

~~ ~ . 
7402 Pin COnnectians 

I ±2 PPM I TTL 

! :tl PPM '!±2PPM TTL 

I NA 

----.-0-i~L_~_ 
FREO. ADJ. / L .06 

ACCESS HOLE (1.5) 

I Low Cost 

! ' I Low Power 
CMOS/Sinewave Consumption 

- 2S"C To + 6O"C I - 2O'C To + 70"C I - 3S"C To + 7S'C 

7402 1.0 MHz·20.0 MHz :tl.5PPM 

Other Catalogs Available 
• Crystals 
• Microprocessor 
• Oscillator 
• TCXO 
• Filter 
• Oven 

EEM 1985 

I :t2PPM I ±3 PPM TTL I NA 
IHigh Long 

Term Stability 

FIFTY·EIGHT YEARS IN FREQUENCY CONTROL 

MONITOR PRODUCTS CO., INC. 
P.O. Box 1966 • 502 Via Del Monte 
Oce~nside, CA 92054 
Phone: (619) 433·4510 (Western) (904) 249-2164 (Eastern) 
TWX: (910) 322·1381 
FAX: (619) 433-7062 (Western) (904) 246·9019 (Eastern) 

For manufacturers' sales offices, see yellow pages A·1389 
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MICROPROCESSOR CLOCK 

CRYSTALS OSCILLATORS 
970 SERIES 

• MIL-I-45208 (AQL 1_5) • MIL-STD-8~3 Screening Available 
• Better than competit~ve pricing 
• Engineering and assistance available that only a 

U_S. manufacturer can supply 
• 58 years experience 
• Inquire about our surfact mounted devices 

MM-18 

D=f TT .787 

.017+1~ 
-j I-- .192 
~=C183 

1".435"1 

MM-44 

n~5 rr-+-.787 . 
ORDERING INFORMATION 
(1) Monitor Package Size 
(2) Designer Callout .012-.018""~ t 
(3) Optional 3rd Lead 
(4) Quantity 

ELECTRICAL SPECIFICATIONS 
MM-33 : 1.00 MHz to 4.oo_MHz 
MM~18 : 1.8432 MHz to 48.200 MHz 
MM-44 : 6,000 MHz to 48_000 MHz 
MC-38 : 25 KHz to 700 KHz 
MC-38A: 4.000 MHz to 20.000 MHz 

Frequency Calibration ToleranCe: 
MM-33 ± 30 PPM at 25·C 
MM-18 ±30 PPM at 25·C 
MM-44 ± 30 PPM at 25·C 
MC-38A ± 50 PPM at 25·C 
MO-38 ± 20 P·PM at 25·C 

.118S:·, 
h d t 

.100 
.. 300 

MC-38 
(MC-38A) r -j .11 ±.OO3 

~. 
.32 Max. 

1 
. .011± .002 " .39 Min. 

Frequency Stability Tolerance: JUJ 
MM-33 ± 50 PPM at -10·C to + 60·C ~ ~ 
MM-18 ±50 PPM at -20·Cto +70·C-II-.04±.OO7 
MM-44 ± 50 PPM at - 20·C to + 70·C A 
MC-38A ± 30 PPM at -10·C to + 60·C .\:17 
MC-38 ± 60 PPM at - 10·C to + 60·C I 

TTL/CMOS/HCSI 
ECl CRYSTAL 
OSCILLATORS 

iF.1 ~ 0 "'··0 r· o 

1----·.600 ----I Case GND 

~·O----r-O-¥ r 
Pin 1 I Pin 7 I - --L 

.300 515 max 
Pin 14 I Pin 8 I 
@)-O~O-@) -.L 

Operating Temperature Range: O·C to 70·C 
Storage: - 55·C to 125·C 
Input Voltage: TTL: +5 ±.5 VDC (40 MA typ) 

. CMOS: + 5 to 15 VDC (7 MA typ) 
HCS: + 5 ±.5 VDC (6 MA typ) 
ECL: - 5.2 VDC ±.2 VDC (30 MA max) 

Frequency Range: TTL: 250 KHz to 80 MHz 
CMOS & HCS: 1 MHz to 40 MHz 
ECL: 30 MHz to 100 MHz 

Environmental: 
Shock: 1000 G's, 35 Milisec, 

V2 Sine Wave, 3 shocks each plane 

Vibration: 10-55 Hz, 0.060· D.A.,. 
55-2000 Hz, 35 G's. 
Duration Time 12 Hours 

Humidity: 85% Relative Humidity, 
85·C, 250 Hours. 

Hermetically Sealed: Leak Rate Less than 
2 x 10- 8 Atmos.CC/Sec of Helium 

Frequency Stability: ± 100 ppm std. 
O· to 70·C 
Tighter tolerance to ± 10 ppm available. 

Pin Connections: 

ALL STANDARD MICROPROCESSOR FREQUENCIES IN 
STOCK PLUS A LARGE SELECTION OF NON-STANDARD 
FREQUENCIES. 

Pin 1 N/C, Enable or Output 
Pin 7 Case Ground 
Pin 8 Output 
Pin 14 Input Voltage 

Other catalogs Available 
• Crystals 
• Microprocessor 
• Oscillator 
• TCXO 
• Filter 
• Oven 

A·1390 

FIFTY·EIGHT YEARS IN FREQUENCY CONTROL 

MONITOR PRODUCTS CO., INC. 
P.o. Box 1966 • 502 Via Del Monte 
Oceanside, CA 92054 
Phone: (619)433-4510 (Western) (904) 249-2164 (Eastern) 
TWX: (910) 322-1381 
FAX: (619) 433-7062 (Western) (904) 246-9019 (Ea~tern) 

For manufacturers' sales offices, see yellow pages EEM 1985 
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MONOLITHIC 
CRYSTAL FILTERS 
Morritor Products offers its new line of Monolithic 
Crystal Filters featuring sharp cut-off characteristics, 
loW loss, and high stability over wide temperature 
range. Two pole filters can be cascaded to produce 
four, six and eight pole. 

For custom made filters, please specify the following: 
• Holder size 
• Nominal Frequency 
• Pass Bandwidth 
• Insertion Loss/Attenuation 
• Spurious Response 
• Impedance 
• Operating Temperature Range 

Two Pole Filters ----------------1fi' ~5 
.012""" . T --i ~_______ .787 

~8017lli~ 
10.7 MHz Two Pole HC.80/U .192 

Characteristics -------- -{ ••• J 1-176 
(dB) 1..-.418 

8 
BO 

&15 70 

V~ w 
/ 

-\ I A /1/ 
1\ V 
I o ±40 kHz 

~ , .,(;OMI'5A 
'\ I' 

-40 -30 -20 -10 a + 10 +20 +30 +40 

-400 -300 -200 -100 + 100 +200 +300 +400 

SPECIAl: 
PRnnllr.T~ 

('0.7 MHz) 1kHz) 

Fillers 
Crystal & LC 

HC·18/U 

ENGINEERING ASSISTANCE: 
Call Monitor Direct 619-433-4510 (Western) 

904-249-2164 (Eastern) 
FAX Your ~pecifications 619-433-7062 (Western) 

904-246-9019 (Eastern) 

Multi-Pole Packages 

['J W=h 
I H 

.~ 

Multi·Pole Characteristics 

\ (dB) 

_~ II so 

1\ \ ~ ~~ \ H 
70 -~~r-
w -~~ 1,\ \ J. 
50 /#; \ \ 40 

\ \ 1/ V 
\' 

30 rl 
20 

I 
'0 

-40 -30 -20 -10 0 + 10 +20 +30 +40 

(10.7 MHz) (kHz) 

Multi·Pole Package Dimensions 

Case Type 
B 
C 
o 
BN 
CN 
ON 

L W 
.600 .475 
.730 .475 
.906 .475 
.475 .435 
.630 .435 
.830 .435 

H A 
.600 .355 
.600 .548 
.600 .700 
.475 .296 
.475 .453 
.475 .650 

~~~/) 
~' .~. 

Ovens 
Crystal & Component 

*Oesigned to Customer Specifications Several hundred standard designs 

Other Catalogs Available 
• Crystals 
• Microprocessor 
• Oscillator 
• TCXO 
• Filter 
• Oven 

EEM 1985 

FIFTY-EIGHT YEARS IN FREQUENCY CONTROL 

MONITOR PRODUCTS CO., INC. 
P.O. Box 1966 • 502 Via Del Monte 
Oceanside, CA 92054 
Phone: (619) 433-4510 (Western) (904) 249-2164 (Eastern) 
TWX: (910) 322-1381 
FAX: (619) 433-7062 (Western) (904) 246-9019 (Eastern) 

For manufacturers' sales offices, see yellow pages A'1391 
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([!j. ItIIO , OROLA INC. TCXOs, 
Quartz Crystals 
Monolithic Filters 

Components Division 
2553 N. Edgington' Franklin Park, III. 60131 
3121451-1000 x4414 TWX: 910-255-4619' Telex: 4990104 

The DIP-compatible MOO-3 Series TCXO is in an all
metal, welded package for full hermetic seal. Its ±5 
ppm stability is inclusive of variations in 
temperature, voltage, load, and humidity over the 
full temperature range from -30OC to +70OC and 
over a frequency range of 10 MHz to 20 MHz. The 
MDO-3 makes use ofthe Motorola AT-Strip crystal 
to achieve reduction in size and improvement in 
.mechanical shock survivability over earlier designs. 
Operates from +5V dc source. 

MDO·2 
Series 
Inclusive ± 2 ppm 
Stability, Full 
Hermetic Seal 

The ± 2 ppm fre-
quency stability of 

the MDO-2 oscillator 
series is inclusive of voltage and humidity variations 
while operating over a wide temperature range from 
-35OCto + 85°c. The all-metatweided package of
fersa full hermetic seal which keeps the oscillator on 
frequency in environmental extremes of tem
perature and humidity - high performance with 
small size (0.8" x 0.8" x.480 high). 

MDO·1 
Series 
±1 ppm 
Stability 
Full Her
meticSeal 
The MDO-1 Series 
oscillatOr is an 
ideal substitute for an ovenized oscillator in many 
applications while using considerably less space. 
The ± 1 ppm stability is maintained over the full 
temperature range of - 30°C to + gooC. The 
MOO-1 is contained in an all-rnetal, welded package 
for full hermetic seal and for minimized RFI. 

MSO·1 &2 
Series 
The MSO oscillator 
series, specially de
signed for communi
cations equipment, 
is available over a wide freQuency range. stand
up version uses minimal boardspace area. Tight 
stability and frequency modulation are optionally 
available. 

MFX 
Crystal 
Flltel"$ 
The MFX filters 
offer 4-pole narrow 
bandwidth per
formance, from 45 
MHz to 175 MHz, in a single 10-8 package. The MFX 
series filters are available (a) in a straight 4-pole cOn
figuration, (b) as two separated 2-pole filter 
.configuration, or (c) as a custom circuit module, 
tested and adjusted by Motorola for your application. 

® and Motorola are trademarks of MotorQla Inc. 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS 
Specifications M00-1 M00-2 M00-3 MTO-1 MTO-2 MS0-1 MSO-2 

Frequency (MHz) 10-20 10-20 10-20 10-20 45-60 10-20 44-88 

Temp. Stability (ppm) ±1.0 ±2 ±5 ±5 ±5 ±2 ±5 

Temp. Range (CC) -3010 +90 -35 to +85 -30 to +70 -3010+85 -3010 +60 -4010+95 -30to +70 

suMtIY Voltage 
om., Vdc) 10 10 5 10 8 10 5 

Current Drain 
(Max., rnA) 10 10 , 2 10 11 10 7 

Dimensions (Inches) 
length 1.780 0.800 0.820 1.160 0.860 0.755 0.755 
width 1.170 0.800 0.520 0.860 0.370 0.365 0.365 
height 0.790 0.480 0.272 0.560 0.520 0.953 0.953 

Freq. Adjust Range 
Aging Rate (Typical) 

Quartz Crystals 
Motorola is an integrated manufacturer of quartz 
frequency selectivity devices, with complete pro
cess control of all the manufacturing processes 
from growing of cultured quartz throuQh sawing 
and lapping of the quartz plates to finishing the 
quartz into high quality crystals. Motorola quartz 
crystals are ideal for product applications that in
clude FM radio communications equipment, 
microwave and satellite communications, as well 
as aerospace and military applications. 

Freq. Stability: .00030Al to .01% 
Load Callacitance: series resonance 20 pF 

or32pF .. 
Aging: ± 2 ppm/year@ 25°C 
Shock: meets or exceeds MILC-3058 and 

MIL STD 883-B method 2002-2 

PACKAGE AND MODE OF VlBRATION',",- FREQUENCY 

HC-18 

10 ., ,OJ 
FFECIUENCY IN MHz 

7llfaT. 

,., 

Monolithic Crystal Filters 

... 

The disciplines of physiCS, electrical engineering, 
and material science are combined with 
computer-aided Monte Carlo design techniques 
to create optimum. state-of-the-art monolithic 
crystal filters. Several patented techniques have 
thus been developed to improve spurious 
response, stop-band rejection, and intermodula- . 
tion levels. A broad capability exists to design 
discrete filters and monolithic filters from two to 

Setlable to 1 x 10-7 

1 x 10-6 

AT-Strip Resonator Crystals 
The 3,0 x 8,4 mm AT strip resonator crystal 
package is volumetrically 75% smaller than the 
standard HC-45 package and 90% smaller than 

. the HC-18, making the AT strip crystal weil-suited 
for applications which require small size at low 
cost. It is available in the fundamental frequency 
range of 10 MHz to 20 MHz. Nominal aging 
characteristic at 25·C is ± 2 ppm/yr. 

Freq. Stability: .002% to .01% 
Load Capacitance: 20 pF or 32 pF 
Aging: ± 2 ppm/year nominal 
Shock: 50009 @.3 msec duration 

twelve poles, with frequency capabilities from 5 
MHz to 200 MHz. 

Motorola offers a complete line of standard filter 
models designed for use in communications 
equipment requiring IF filtering: Some of the more 
popular frequencies at 10.7 MHz, 21.4 MHz, and 
45.0 MHz are readily available in a variety of 
package styles. Contact Motorola Components 
Division for further information and for 
specifications. 

For manufacturers' sales offices, see yellow pages 1985 
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@ MOTOROLA INC. 
RASCO 
The new generation of 
data clock oscillators 

620" ~ /520~ I ~ 
CRYSTAL CLOCK OSCILLATORS <2D,smm 13,2/ 

TTL COMPATIBLE ~ MODEL: K1158AM K1144AM K1145AM K1100AM 
SPECIFICATION K1114AM K1115AM K1116AM 
Frequency Range: 250 kHz to 70 MHZJKll45AM 250 kHz 

to 50 MHz; Kll58A 1 MHz to 30 MHz; 
K1144AM 2.5 MHz to 20 MHz and 
44 MHz to 70 MHz) 

Frequency S1ability: K1144AM :t.()()25% 
(Inclusive of calibralion K1145AM :t .005% K1114AM :t 0.05% 
tolerance at 25°C. operaling Kl100AM :t 0.01% Klll5AM :t1% 
temperalure inpU1 wl1age K1156AM :t 0.01% Klll6AM :tl.O% 
chanr.' load change, aging, 
shoe , and vibration.) 
Temperalure Range Kl156AM -40°C to +65°C 

Operating: ooC to +70oC 
Storage: - 55°C to + 1250C 

Input Voltage: +5V dc ±0.5V 
Input Current, 105 rnA (250-1,000 kHz) 

max. at 25°C: 90 rnA (1-4 MHz) 60 rnA (9-30 MHz) 
40 rnA (4-9 MHz) 70 rnA (30-70 MHz) 

Output: 15 nsec Maximum 1.25 to 9 MHz) 
Square Wave: 10 nsec Maximum 9 to 30 MHz) 
Rise & Fall Time: ~o~,~,~~':.~,,\~=~,~ ~~~) Levels: 

Symmetry: (Worst C8ae) 60140% at 1.4V dc level 

Fan Out: 1 to 10 gates, 1.6 mA/gate, 
5 gates < 20 MHz 

K1161AM 
K1163AM 
K1161AM 

2.5 MHz-10 MHz 
Kl163AM 

10 MHz-15 MHz 

:t.Ol% 

OOC to +70oC 
- ssoC to + 125°C 
+5V dc :to.5V dc 
66 rnA max.; 70 rnA 

Sse description 
"0" = O.5V dc max. 
"1" =2.4V dc min. 

60140% 

1 to 5 gates 

RASCO (TTL SERIES) 
1 MHz-25 MHz 

RASCO-O :t 0.005% 
RASCO-l :t 0.01% 
RASCO-2 ± 0.05% 
RASC0-3 :to.l% 
RASC0-4 :t 1.0% 

ooC to +70°C 
-55°C to +125°C 
+5V dc :to.5V dc 
frequency dependent 

6 nsec .5V to 2.5V 
60/40% @ 1.4V dc 
(55145% RASCO-$) 
1 to 10 gates, 

1.6 mA/gate 

! 
Ultra-Reliable RASCO Oscillators feature 
drastic reduction in internal component count 
and minimal interconnects for greatly im
proved MTTF (Mean Time To Failure). The 
standard RASCO series is TTL compatible, 
driving up to 10 standard or lS logic gates. 
RASCO "C" series oscillators are compatible 
with high speed CMOS logic, capable of driv
ing devices with highly capacitive loads. Both 
feature low current drain. 

The rise and fell times of the RASCO 
oscillators are rigidly controlled so as to be 
compatible with the stringent requirements of 
microprocessors. Stabilities are available from 
± 0.005% to ± 1.0% to suit application or 
budget requirements. Worst-case symmetry is 
60140% standard; 55145% optional (RASCO-
S series). . 

Environmental Shock: 1,000 G's lor 0.35 ms. -112 sine wave, 3 shocks each plane AII-Metal Paclalge - all current Motorola data 
clock oscillators are enclosed in all-metal, 
welded packages with full hermetic seal for ex
cellent resistance to extremes of heat/humidi
ty. Pin 7 is case ground, offering improved 
shielding to minimize RF radiation, helping to 
meet EMI specifications. The oscillators can 
be soldered in standard wave-line operations 
without damage; insulated standoffs permit 
proper defluxing. They can also be plugged 
into a standard DIP socket; dimensions are 
shown above. 

Vibralion: 10-55 Hz, 0.060" double amplitude; 55 Hz-2 kHz, 35 G's 12 hours duration 

MOSITTL CMOS COMPATIBLE 
MODEL: K1180AA DRIVES 

Z80A, ZIOB, Z80H 
Z8OOO-TYPE MICRO-

SPECIFICATION PROCESSORS 
Frequency Range 2.5-10 MHZ~OS) 

TIl at 2X 
Frequency S1ability: 
(Inclusive of calibration 
tolerance at 25°C. operaling 
temperature, Input wltage 

+0%, -0.020% 

change, load change, aging, 
shoek, and vlbralion.) 
Temperalure Range 

O°C to· + 70°C Operating: 
storage: -ssoC to +125OC 

Input Voltage: +5V dc, ±0.5V dc 
Input Current/Power: 357 mWmax. 
Output: 

Square Wave: Dual: MOS & TTL 
MOS "0"=0.4V max. 

Levels: u1"=Vcc -4V min. 
Vee max. 

Symmetry: TIl: "0"= -0."" min. 
Output Load: O.5V max. 

u1 h =2SV min. 
MOS: 150p'° TIl 15p1 

K1152AM K1144AM 
.625 kHz-10 MHz 2.5-20 MHz 

±.01% ±P.0025% 

O°C to +70°C O°C to +70OC 
-55OC to + 125°C -ssoC to + 125°C 
+5 to 15V dc +5Vdc, :t10% 
3-11 rnA (typical) frequency .dependenl 

CMOS compatible CMOS compatible 

"0" = V.. +.osV dc typo 

~:;;.w~dd@ -= ,~, typo 60/4O%@ 
15 pi 1.4V de level 

RASCO 
"e" SERIES 
1 MHz-25 MHz 

RASCO-OC ± O.oos% 
RASC0-1C :to.01% 
RASCO-2C ± 0.05% 
RASC0-3C ± 0.1% 
RASCO-4C :t 1.0% 

ooC to +70°C 
-ssoC to +l25°C 
+5V dc ±O.5V dc 
frequency dependent 

CMOS compatible 

60140% @ 1.4V dc 
(55/45% RASCO-S) 

TTL Compatible K1100AM is available from 
250 kHz to 70 MHz, has ± 0.01% all-inclusive 
stability. K1144AM, K1145AM, K1114AM, 
KI115AM, and Kl116AM offer differing 
stabilities. K1158AM (1 to 30 MHz) olfers ex
tended temperature range. K1161AM provides 
dual complementary outputs, while model 
KI163AM has a second output at haHthe clock 
frequency. 

CMOS Compatible K1152AM is a low power 
clock oscillator available from .825 kHz to 10 
MHz. KI144AM (2.5 MHz to 20 MHz) offers 
± .0025'!'b stability for CMOS applications. 

I'P Clock Driver 

Environmental Shock 1.000 G's lor 0.35 ms. 112 sine wave. 3 shocks each plane. 
The K1160AA provides a 2.5 MHz to 10 MHz 
MOS output to drive Zilog or equivalent 
microprocessors. It also has a TTL output at 
twice the processor frequency for other 
systems timing. 

Vibralion: 10-55 Hz. o.oso" double amplnude; SS Hz-2 kHz. 35 G's, 12 hours duralion. 
0 100 pi >6 MHz 

~;i':sR:~;enerators ,.., A0'~ 
Also encl~ in ,/27,43m

m 
../ 

all-metal, welded '" ,/1 
packages, these 
generato~ provide 
the stable reference 
frequencies (18adad by 
serial interlace devices 
(UARTs, mOdems, 
teletype, cassettes, etc.). 
They feature choice of 2x16 output frequencies, direct UARTI 
USRT compatibility, full duplex communications. Version B has 
an Fo output, Version C also has Fo and Fo+ 4 outputs and has 
zero error at 19,200 baud. 

AYlillebie In +5V only_ K1135AA, K1135BA, and K1135CA 
are identical to standard models Kl135AM, K1135BM. and 
K1135CM except that they do not require a +12V source. 

I 
.270" 

6,86mm 

® MOTOROLA INC. 
Components Division 

K1.149AM 
ECl Compatible 
Crystal Clock Oscillator 
ECl 10KH Based Design - provides im
proveo rose ana Tall limes, oUIY CYCle, nOise 
margins and power supply rejection over 
earlier 10K family while retaining com
patibility. The open emitter output allows 
the user to select the load termination to 
optimize performance. 

Frequency Range: 60.0 MHz to 90.0 MHz 
Frequency Stability: ± 100 ppm 
Operating Temperature Range: 

OOC to +70OC 
VEE Supply Voltage: -5.2 ±5% typical 
lEE Supply Current: 28 mA typical, 

60mAmax . 

.620"~ 

Duty Cycle: 50% typical 

~ 
.270" 

6.86mm 

Output Logic: "0": -1.811 typical 
Output Logic "I": -0.9\1 typical 
Rise and Fall Times (20%-80%): 

1.0 ns typical, 2.0 ns max 

®, Motorola, Kl100, Kl1t4, K1115, K1116, Kl135, K1144, Kll52, K1158, Kll60, K1161, K1163, MMB and 
RASCO are tredemarks of Motorola Inc. © 1963 by Motorola Inc. 

2553 N. Edgington 
Franklin Park, III, 60131 3121451-1000 
TWX: 910-255-4619 Telex: 4990104 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1393 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic If\nguage 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
,ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD ~omputer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television . 
CERMET ceramic metal element 
Comm .. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog . 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC "inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

. stimulated emission of 
radiation 

MATV master antenna television 
,uF microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insnlated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
. NBS National Bureau of Standards 

NEMP nuclear electromagnetic pulse 
NIM nucleaNnstrumentation module 
NOR not OR .. 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory , 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW readlwrite 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter . 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circnit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration . 
VME virtual, machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet· 

Z 
ZIF zero insertion force 
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WHERE QUALITY ~~A tron 
IS IN CONTROL 1 V I-
Custom Hybrid Capability: 
M-Tron has years of experience in designing 
and manufacturing both thick film and 
thin film hybrids USing Single and mixed 
technologies. Design turnaround time is 
kept 10 a minimum. Testing can be provided 
in-house and in the field. Proprietary circuit 
design protection available. Hybrids mean 
fewer interconnections and less board space 
needed. They also give better system 
integraflon, improved heat dissipation, 
better reliability and lower final product 
costs. 

Military Crystals: 
• Request QPL lis!. 

OEM Crystals: 
• High volume capacity 10 meet annual 

requirements. 
• Planned, reliable delivery with short start-up 

limes. 
• Standard units available from stock. 
• Samples shipped quickly on request. 
• Telephone for specifications based on your 

requiremenls. 
Frequency 1 MHz 10 170 MHz 
Standard accuracy ± 20 PPM @ 25"0 
Stability ± 25 PPM - 20'C to 

+ 70"0 
• Tighter specifications are avoilable. 

Clock Oscillators: 
• Competitive pricing; reliable delivery. 
• Hermetic resistance-welded or solder-sealed standard 

14-pin DIP packages. 
• Surface mount lead less chip carrier or SOJ packages. 
• Custom design capabilities. 

M-Tron manufactures crystal clock oscillalors using TIL, 
CMOS, HCMOS, HCT and Z80/8000 logic families. Dual
phase clocks and features such as enable/disable and 
tri-state are also available. Frequencies for TIL are 250 
KHz 10 60 MHz; for MCO 750 Hz to 12 MHz; for HCMOS 
750 Hz to 25 MHz. Standard frequency stability is .01 %; 
± .0035% available. Standard temperature range is O' 
to 70"0; - 55' 10 125'C available. 

Microprocessor Crystals: 
• Competitive pricing; reliable delivery. 
• All popular frequencies for current microprocessors. 
• Industry standard HC-33/U and HC-18/U holders with 

optional third lead. 
• Surface mountleadless Chip carrier or SOJ packages. 
• Ultra-miniature, ultra-rugged AT-Cut strip resonators. 

(8mm x 8mm; 6mm x 2mm) 
• Just-in-time delivery capability. 
• 0.4 AQL standard; tighter AQL on request. 
• Qualificafion samples on request. 

New Dual Baud Rate Generator (Series 
MT1135) with On-Board Crystal Clocks 

• Pinout compatible with Motorola Kl135 Series, SMC 
8136 Series, Western Digilol BR 1941 L Series. 

• Programmable 2 x 16 output frequencies. 
• Single + 5V power supply. 
• Ideal for synchronous and asynchronous application. 
• Direct UART /USART compatibility. 
• Direct microprocessor bus interface. 
• Full duplex operation. 
• TIL and MOS compatible outputs. 

Unquestioned Quality is Standard 
M-Tron is qualified as an N.I.V. (No Inspection 
Verification) supplier to a leading automotive 
manufacturer. * Our statistical quality control veri
fies quality in parts per million, well above industry 
norms. We can provide hard copy and computer 
drawn (1024 points) graphs of final testing Oil 
clock oscillators. 

Send for the new M-Tron Quality Assurance 
Brochure for more details on: 

Inspection procedures, sampling methods, 
calibration and documentation, qualification to 
industry and military specs, statistical process 
cantrols, and test eqUipment used. 

·Oocumentation available 

For your FREE copy, call or write today. 

Phone TOLL-FREE 1-800-762-8800: 

Competitive excellence In Quality Hybrids, Clock Oscillators and Quartz Crystals. 
M-Tron Industries, Inc., P.O. Box 630, Yankton, SD 57078 • TWX 910-668-3603 845-010 

2300 
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crystals, crystal oscillators, crystal 
filters & ceramic resonators """ill ERiE I 

MURATA ERIE NORTH AMERICA, INC. 

Crystals 
Murata Erie North America, Inc. manu
factures crystal cuts capable of han
dling the entire frequency spectrum 
from 1 KHz to 150 MHz. Specifications 
for crystals vary widely with regard to 
the equipment in which they are being 
used. Murata Erie manufactures to Mili
tary CR types and is qualified on the 
QPl list for most frequencies. It also 
manufactures crystals specifically to 
the customer's own specifications. Mu
rata Erie welcomes the opportunity to 
quote on any type of crystal in solder 
seal, cold weld, and resistance weld 
holders. 

Ceramic Resonators 
Murata Erie's ceramic resonators de
rive their frequency selective capability 
from mechanical vibration resulting 
from a piezoelectric effect in the ce
ramic material. They are particularly 
useful in applications where extremely 
tight frequency tolerances are not re
quired such as clock oscillators and 
audio tone generators. They are ex
tremely reliable and low cost. 

Crystal Oscillators 
Murata Erie North America, Inc. manu
factures a complete line of oscillators 
ranging from digital DIP clock oscil
lators to high stability, high reliability 
frequency sources. As a majority of our 
oscillators are custom designed, we 
welcome your inquiries and specifica
tions. Write for our complete catalog. 

,Crystal Filters 
Murata Erie North America, Inc. offers 
a complete line of sophisticated, dis-

, crete crystal filters ranging in frequency 
from 1 KHz to 100 MHz. In addition, we 
specialize in handling custom design 
specifications to fit your demanding ap
plications. These high reliability units 
are rugged and compact, and can be 
designed to meet the environmental re
quirements of MiI-F-18327 iii most 
cases. 
We.invite your questions and encourage 
you to contact Murata Erie for your spe
cial design requirements. 

_ERIE I 

• Frequency Range: 1 KHz to 150 MHz 
• Holders: HC-6, HC-13, HC-18, HC-25, HC-32, HC-35 

(TO-5), HC-36, HC-39, HC-43, HC-44, HC-49 
• Seal: Cold Weld, Solder, Resistance Weld 
• Microprocessor Types: 1 MHz to 100 MHz 

TYPE CSA TYPE CSBTYPE 
Frequency Range 1 to 30 MHz ' 190;KHz to 1;MHz 
Vibration Mode Thickness Area 

Vibration Vibration 
Fundamental Fundamental 

Frequency Tolerance ±0.5% ±O.5%' 
Temperature Stability 
( - 20°C to + 1 BOOC) ±0.5% ±0.5% 
Time Stability (10 years) +0.5% +0.5% 

• Frequency Range: 200 Hz to 600 MHz 
• Size: .5" x .8" x .25" to 2" x 4" X 1" 
• Types: Clock (TIL, ECl, C/MOS or SINE). 

Integral Oven, Temperature Compensated, 
Voltage Controlled (VCO) 

• Stability: From ±100ppm to ±3pp 108 

I • Center Frequency: 1 KHz to 100 MHz 
• Bandwidth: ,005% to 10% of F. 
• Shape Factor: As low as 1.25 to 1 
• Ripple: Generally less than 1 dB 
• Insertion loss: Usually less than 3,0 dB 
• Ultimate Attenuation: Up to 100 dB max 
• Maximum Operating TemDerature: 

, -55°C to +105°C 

MURATAERIENORTHAMERICA,INC. 114B Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: B10-766-1531 
" 
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ceramic 
filters "ERIE I 

MURATA ERIE NORTH AMERICA, INC. 

455 KHz Ceramic Filters for Tranceivers 

CFU455 CFW455 6 db Alt. Stop Band All. tnsertion In.lOutput 
Part Number BandWidth Band·Wldth (dB) min. Loss Impedance 

(~] f-, CF" r- W '04 
455 -f-- ~ .031 

157 __ . .1-

jl.-", --11-- 02' 
@ 

"~92-"390 
169 .169 

t~IJl >~27~ ...L --I'" 
008 .IS~_ 

@. f -:!-'2< 

~"C039Dh 
~1lU\" 

047114114 102.114.114 

CFU CFW (KHz) min. (KHz) max. CFU CFW (dB) max. (KIl) 

CFU455B2 CFW455B ±15 ±30 27 35 4 1.5 
CFU455C2 CFW455C ±12.5 ±24 27 35 4 1.5 
CFU455D2 CFW455D ±10 ±20 27 35 4 1.5 
CFU455E2 CFW455E ± 7.5 ±15 27 35 6 1.5 
CFU455F2 CFW455F ±6 ±12.5 27 35 6 2 
CFU455G2\ CFW455G ± 4.5 ±10 25 35 6 2 
CFU455H2 CFW455H ±3 ±9 25 35 6 2 
CFU45512 CFW4551 ±2 ± 7.5 25 35 6 2 

.. 
• Stop band attenuation IS specified wlthm 455 ±100 KHz. 

047-..j·"'-~47 
<D® <D®®(!) • Attenuation band width is specified by the width of CFU: 40 dB. CFW: 50 dB. 

• SFG and SFH type are available as G.O.T. flat type for cellular automobile telephone. 

455 KHz Ceramic Filters for General Use 
CFR455 CFS455 CFM455 Pass Band Width Band Attenuation 

Width 3dB Band Width 6dB Band Width Band Width Insertion Loss (dB) max. In./Outpu Impedance (KIl) 
Rank (KHz) min. (KHz) min. (KHz) max. CFR CFS CFM CFR CFS CFM 

A ±13 ±17.5 ±30 4 4 3 1 1.5 1 
B +10 +15 +25 4 4 3 1 1.5 1 
C + 9 +13 +23 4 4 3 1 1.5 1 
0 +7 +10 +20 4 4 3 1.5 1.5 1.5 

E ± 5.5 '± 8 ±16 6 6 5 1.5 1.5 1.5 (CFS: ±15) 
F ± 4.2 ±6 ±12 6 6 6 2 2 2 

Q)~'".u' C!l~I"'" @ma"",nd G ±4 ±10 6 6 6 2 2 2 
@_G ... "" ® .. G .. U"~ @"'O",uI H ±3 ± 7.5 7 7 6 2 2 2 

I ±2 ±5 8 8 .7 2 2 2 

455 KHz Emitter Bypass 3dS Selectivity Resonant 
Part Band Width 9KHZOHI+ 9KHZOH Impedance 

Number (KHz) (dB) min. (dB) min. (0) max. 
BFU455K 8±2 (8) (12) 30 (15) 

455 KHz Ceramic Filter for Digital Communications 
SFG455 SFH455 lrisertion G.D.T. Band Center 6 dB 50 dB Output/Input 

Width Frequency Band Width BandWidth Loss (dB) max. (Ilsec.) Typ. Impedance 
Rank (KHz) (KHz) min. (KHz) max. SFG SFH SFG SFH (Kohms) 

'~, 
7 

B 455 ±1.5 ±15 +35 5 6 40 60 1.5 

8.0 C 455 ±1.5 ±12.5 +30 6 7 40 60 1.5 
0 455±1 ±10 +25 7. 8 40 60 1.5 
E 455 +1 + 7.5 +20 8 9 35 60 1.5 

(j},4.0 F 455 +1 +6 +17.5 9 10 30 60 2.0 
G 455 +1 + 4.5 +15 10 11 30 60 2.0 

10.7 MHz Ceramic Filters for FM-Stereo 
Model SFE SFE SFE SFE SFJ SFJ 
Specification 10.7MA5-Z 10.7MS2-Z 10.7MS3-Z 10.7MJ-Z 11Y.7MA-Z 10.7MA2-Z 

'r """1 
Center Frequency A:10.100 MHz ±30 KHz (Red) 0:10.640 MHz ±30 KHz (Black) 

Color ~~do: ... r- 63 Max. j _ ~::i~:%~ ~~~ ~~~ ~~~l~::.eJs.e) E:10.760 MHz ±30 KHz (White) 
code-... --I 

r.'"'' I:~ El0.7A i~j 3 dB Band Width KHz 280 +50 230 +50 180 +50 150 d:OO 280 ±50 230 ±50 
@o 20 dB Band Width KHz Max. 650 570 520 500 

-f 024~ ~~ T ~~ 50 dB Band Width KHz Max. - - - 750 700 
02:!:Q04 

Insertion Loss 6 dB Max. 6 dB Max. 7dB Max. 10 dB Max. 7 +2 dB 7±3dB I:!?~ 
~ 

Spurious Response 

+~'~'~)--t <D® @(!) ..L __ 18-12 MHzl 30 dB Min 4ndB lin_ 140 dB Min. 130 dB Min. 55 dB Min. ROdB Min. 
~~--~=. T- Input/Output Impedance 330 ohms 330 ohms 330 ohms 330 ohms 330 ohms 330 ohms .Q11:!:Q04 

011 :!: .004 t:09B1.09~ 157 Max ...... 295 - 157 Mall Temperature Range 2ll.-+~ 098 .098 
Wlthstandina VoJlaae 
Dimensions 

4.5 MHz Ceramic Filters for TV Sound 
Specifications - SFE4.SMB 

<Fig.1 > 

Nominal Center Frequency: 4.5 MHz. 3 dB Band Width: ±60 KHz Min. 20 dB Band Width: 530 
KHz Max. Insertion Loss: B.O dB Max. Spurious Response: 20 dB Min. (within ±1 MHz). Imped
ance: 1000 ohms. Temperature Range: -20oC,..,+BOoC. Withstanding Voltage: 50 VDC. 

I!!i!I ERiE I 

50 VOl': 
<Fig.2> 

MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd .• S.E., Marietta. Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

TEDHNIDAl DERAItIGI 
HOI( SPARK PLUGS (U.S.A.). INC. 
1701 North GreenvIlle Ave., #205 Richardson, TX 75081, 
Phone: (214) 235·8332. TELEX: 170547UT 

NTk CERAMIC RESONATOR 
PART NUMBER CODE 

R 455 C T 
I 

[ NTKK RESONATOR 

FREQUENCY -----' 

I I 
~,R:KHZ 

M:MHz 
l T:TTL 
.. H:HighQ 

ELECTRICAL SPECIFICATION (Typical) 

INITIAL FREQUENCY TOLERANCE: ±0.3% 
TEMPERATURE STABILITY (-20°C to +80°C): ±0.3% 
AGING STABILITY: ±0.3% 

DIMENSIONS IN mm. 

380-800 KHz 3.5-8 MHz 

8.0 Max. 3.5 Max. U 1f~ I 
I 

-1' '" ]~ >< NTleI< ttl i 
0 

..-rICK ~ :::E +1 
R455 u? C> . ::iE 

CD I .,f R3.S8 M ~ .... 

i 0 
:;:... . 

I 

~=r~ 0.8-+ . 0.5 
1--5-.~ I 

r-:-1 
1 • qo 

I 
~g2 - '(-cl' t- ''7' - 0.6 

I ~ 

TYPICAL OSCILLATION CIRCUITS 

Rf = 1Mo 
Output 

74LS 04 
5V 

NTKIC TLC1 R455C lC2 
R 12 

2.2 0 
Ko 

I100PF I 100pF IC: D4069C 

VDD = 5V 
C1: 100pF 

C2: 100pF 

8 Max. 

R 12 M 

5.0 
.~ 

NTIC. TECHNICAL CERAMIC DIVISION 
..... Gk SPARK PLUGS (U.S.A.), INC. 

A'1398 

1701 North Greenville Ave., Suite 205, Richardson, Texas 75081 
Phone: (214) 235·8332 Telex: 170547UT 

For manufacturers' sales offices, see yellow pages 

2300 

8-12 MHz 

5 Max. 

'" 7 Max. 

1.5 I 
4 Min. Max. 

0.6 ~g.2 

40 

II- PD8039 LC 

EEM 1985 
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TEOHNIOAl DERAIiIOS 
HOle SPARK PLUGS m.s.A.I. INC. 
1701 North Greenville Ave., #205 Richardson, TX 75081, 
Phone: (214) 235-8332. TELEX: 170547UT 

NTK PIEZO CERAMIC FILTERS 
FOR COMMUNICATIONS 

PLASTIC CASE FILTER METAL CASE FILTER 

Item 

1.0 
-' ~...;... -- -

2.92.6 2.9 
(1) Input 
(2) Ground If..K12 400 

(3) Ground 
(4) Output 

IF-K14A 455 

(5) Ground Lf..K15 400 

LOW GROUP DELAY FILTERS 
Altn. 
(455 In. 

-3da -&adB ±100) B.D. I.L. Out. 
Item Center aw aw MIn. (/tsee.) Max. I~~i Dimension Model Freq. (KHz) (KHz) (da) MI •• (dB) 

Same as CLF-G6 455 6 20 60 35 20 1.5 
CLF·D ClF-G16 455 16 40 60 20 .10 1.5 

2300 

Type CLf..G28 455 28 70 
ClF-G36 455 36 90 

60 15 
60 10 

10 
10 

1.5 
1.5 

455 KHz Ceramic Discriminators (PIN D455) and MHz Filters 
(10.7 MHz, etc.) are also available. 

APPUCATIONS FEATURES 
• Cordless Telephones • Compact Size 
• Radios • High Performance 
• Transceivers • Low Insertion Loss 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1399 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-l166, 8-1012, C-1028, 0-1016 
ASCII Code ......................................... ' .................... 0-1087 
Batteries, Product Selection Guide .......................................... 0-1413 
Batteries & Fuel Cells, Characteristics ........................................ 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
CapacitorS, Basic Formulas ................................................ A-1093 
Capacitors, MiniglossarY ................... ~ ............................... A-1066 
Capacitors, Product Selection Guide ........................................ A-1003 
Circuit Boards (Printed) Product Selection Guide .............................. C-1099 
Coils, Chokes, Inductors, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C-1863 
Connectors, Miniglossary ...............•.................................. C-1129 
Connectors, Terminals, & Sockets, Product Selection Guide ................. , ... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude . . . . . . .. A-1309 
Delay Lines, Product Selection Guide ........................................ A-1459 
Oiscrete Semiconductors, Product Selection. Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ ': . . . . . . . . . . . . . .. C-1086 . 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, Product Selection Guide ............................................ A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Produtt Selection Guide ............................ 0-1329 
Instruments, Test & Measuring Product,Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide ..... ' ........................ C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories .................................. : . . . . .. 8-901 
Microwave Components, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1701 
Military Qualified Products Lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ 8-1129 
Opto Semiconductors, Miriiglossary ......................................... 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-.1385 
Panel Hardware, Product Selection Guide . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... ; ........................ 0-1462 
Power Supplies,AC, Product Selection Guide ................................. 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contact Forms ...................................................... 8-1317 
Relays, Electromechanical, Miniglossary .... , ................................. 8-1308 
Relays, Product Selection Guide ............................................ 8-1261 
Resistor Color Codes ..................................................... A-1828 
Resistors, Product Selection Guide .......................................... ' A-1785 
Servo Components, Miniglossary ................................. ; .......... 0-1985 
Solenoids, Product Selection Guide ..................... ~ ................... 8-1463 
Switches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide ............................... 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
Thyristors/High Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide ...................................... A-2099 
Wire & Cable, Product Selection Guide ...................................... C-1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C-1844 
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QMl"t. ... RED SCHOOL lANE. PHIWPSBURG. NJ ...... (201) ........ I :~TRIES INC. 

• TWX 510-235-2920 

CUSTOM FILTERS 
Engineering & Manufacturing 

DISCRETE CRYSTAL FILTERS • LC FILTERS AND NETWORKS • MONOLITHIC CRYSTAL FILTERS 

OPT's custom engineering and manufacturing 
capabilities for monolithic crystal filters range from 
4.0 MHz to 30 MHz with relative bandwidths from 
.04% to .3% of center frequency. Discrete crystal 
filters range from 1 KHz to 70 MHz with relative 
bandwidths upwards from .005% of center fre
quency. 

LC Filters and networks include low pass, band 
pass, high pass, band reject, amplitude and delay 
correcting, impedance matching in frequencies 
ranging from DC to 400 MHz with relative band
widths higher than .2% of center frequency where 
design permits. 

OPT's success in meeting and achieving new 
goals is reflected in our continued participation in 
many advanced military programs as well as high 
quality communication systems. 

OPT, in addition to complying with MIL-F-18327 
has on certain programs complied with MIL-Q
S858A reqUirements. 

(Top Right) NASA high reliability bandpass filters 
for use in space shuttle telemetry system. Built to 
MIL-STD-810C, method 514.2, proc. 5, part 2, 
curve AH; shock MIL-STD-202, method 213B, condo 
k; temp. -30°C to +75°0. 
(Bottom Right) Ultraminiature passive low pass fil
ters stable over temperature. Used in codec inputs 
and secure communications OVDT's. 
(Far. Right) Ph~se and amplitude matched filters 
for sonobuoys and phased array sonars. Temp. 
-20"0 to +65°0. Phase is matched over tempera
ture to <~ for any nuinber of channels. 

OPT is at the forefront of filter engineering as a 
result of company sponsored research and de
velopment in addition to the technology gained 
thru the acquisition of all engineering drawings 
and manufacturing rights from the following com
panies: 
• Bulova Filter Co. • Filtech • Omnitec 
• Burnell & Co. • Nytronics • Ortho Filter 
Broad application experience supported by a 
library of computer synthesis, analysis and opti
mization programs,. assist in supplying the best 
solution to specific requirements. 

OPT is unique in being able to provide in depth 
engineering support on prototype development as 
well as quality controlled manufacturing capacity 
to supply high volume requirements. 

Component stabilization procedures permit guar
anteeing maximum stability with operating life. 
Areas of specialization include delay correction, 
phase matching and time domain synthesis. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1401 

Ii: i 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

• Crystal controlled thick film hybrid oscillators (XO's). • Temperature compensated crystal oscillators (TCXO's). 
• Baud rate generators and microprocessor drivers. • Custom designed oscillators to meet your specifications. 

• Screening per MIL-O-55310and MIL-STO-883B is available. • Standard frequencies are available from stock . 
• QPL'd to MIL-O-55310/09/16 

DIP BAUD RATE 
MBO TOS TOB GENERATOR FLAT PACK 

QPL'd to MIL-O-553tO/16 QPL-d to MIL-O-5531O/09 r-~1 II 1mTIt"T,150a0mml 14- 565-+1 r r~5080mml 
~390~ lfmtt ~~nn~~~:t?~ , f ~oo 

1iTItI·" 
~ 

Moo • 
~ 

sao 

t~ i:. 
-*- ; 

~ e L~ PIn).4 ... 282 
~ Pin 1 M--M .200 • • ••• • 

PIN 14 = VCC PIN 4 = GND PIN 4 = GND Pin for Pin 
PIN 8 = OUT PIN 5 = OUT PIN 5 = OUT compatible to the ~~~ PIN 7 = GND PIN 8 = VCC PIN 8 = VCC standard parts avai 1-

REST = NCIITP REST = NCIITP REST = NCIITP able in the market. 
Military Pinouts are 

Request brochure for 
PIN 10 = GND 

Available PIN 11 '" OUT 
M80 = .80" Length details. PIN 20 = VCC 

ITP = INTERNAL TIE POINT REST = NC or ITP 

• STANDARD SPECIFICATIONS 

TTL I ECl I SINEWAVE I CMOS - STANDARD 

1. load: 
10TTl up to 20 MHz 
6TTl above 20 MHz 

2. Output: Squarewave 
"0" = .5V "1" = 2.4V 

3. Input Current: 
.1 Hz to 1 MHz < 100mA 

1. Supply Voltage: -5.2V ± 5% 1. Supply Voltage: 

2. Input Current: 50mA Typical 

3. Output: ECl Compatible 
(from MC10105 Gate) 

5V ± 5% (Typical) 

2. Input Current: 
25 mA (Max) 
5 mA to 10 mA Typical 
at 5.00 MHz 

3. Output: 
.3V RMS min into 1 K Ohms 

1. Input Voltage: 4.5V to 15V (Specify). 
2. Output: 80 to 95% of supply voltage (Typical). 

3. Input Current: Power required for 
CMOS oscillators is a function 
of frequency and operating voltage 
typical values are as shown in the 
table below. 

1 MHz to 3.2 MHz < 70mA 
3.2 MHz to 25 MHz < 30mA 
25 MHz to 120 MHz < 70mA 1. Supply Voltage: 1V to 8V (Specify). 

1-------------'--------------'------------1 2. Input Current: 100 uA to 900 uA 

1. Frequency at 25°C: ± .0015% (Typical) 
2. Voltage stability: VCC ± 5%6F < 1PPM 

VCC ± 10%6 F < 2PPM 
3. Duty Cycle: 40 - 60% 

4_ Aging: ±5PPM/Year. 
5. Storage: -55 0 to 125°C. 
6. Environmental: 

Per MIL-0-55310/16 

7. These are typical 
values for critical 
requirements. 
Consult factory. 

A·1402 For manufacturers' sales offices, see yellow pages 

depending upon frequency 
and operating voltage. 

3. Load: Capable of driving standard 
CMOS and TTL at 5V supply. 

4. Temperature stability: Consult factory. 

EEM 1985 
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• ORDERING METHOD - DIP PACKAGES 
OUTPUT lOGIC PACKAGE STYLE PACKAGE TYPE PIN CONN TEMPERATURE TEMPERATUR~ FREQUENCY 

STABILITY RANGE RANGE 
" T = TTL MBO = .BO"length 14 = 14 PINS 1= PIN CONN A = ± ,001% R = O°C to 50°C TTL=1Hz to 120MHz 

C = CMOS MSP = Specify 04 = 4 PINS 7 , GND B = ± .0025% S = O°C to 79°C CMOS=1Hz to 20MHz 
E = ECl 8 DUT C = ± ,005% X = -20°C to 70°C ECL=3,2MHz to 120MHz , Note: Check factory vcc S = SINE 14 

D = ± ,01% Y = -30°C to 85°C SINE=3.2MHz to 25MHz for custom design REST NC/ITP 
E = ± ,05% Z1 = -55°C to 105°C mechanical 

2= PIN CONN F = ± ,1% Z = -55°C to 125°C Note: See Page 2 4 vcc G = ± 1% for dimensions on 5 OUT H = ± 2% M80 - DIP package 7 GND 
REST NC/ITP 

3= PIN CONN 
1 OUT 
2 CASE NOTE: Note: For temperature 
8 GND "A" for O°C to range "S" in 4-pin 
14 vcc 

50°C only DIP, see standard 
REST NC/ITP TM1100 series below. 

Pin dia. ,018" ITP == Internal "B" for -20°C to 
Nominal TIe POint 70°C only. 

C1 = CMOS M97 = .97" 16 = 16 PINS 1= PIN CONN Same as above except temperature stabilities CMOS = ,0005 Hz to 
(Very low Current) 8 GND 

A. B. C & D are applicable onJy over R. Sand 1 MHz 9 OUT 
16 vcc X temperature ranges. 

REST NC/ITP 

~ /' \ ----=======-= EXAMPLE T I M80 I 04 I 1 I B I R j 5.00 MHz WritF! "Screened" here if screening to J 
MIL,-STD.-8838 is required. 

TM80041BR 5.00 MHz 

• ORDERING METHOD - TOS, T08, FLAT·PACK 

T = TTL 
C = CMOS 

Note: See Page 2 
for dimensions 

625 = .625" x .625 20 = 20 PINS 
x .15" Flat-Pack 

1= 
10 
1, OUT 
20' GND 

REST NC/ITP 

T0581 DZ20MHz "Screened" 

STANDAR,D SERIES 

Sames as for 
DIP-Packages 
(Above) 

Same as for 
DIP-Packages 
(Above) 

20 MHz 
Write "Screened" 
MIL.-STD.-8838 i 

Consult Factory 

if screening to 
ired. 

STANDARD I STANDARD I STANDARD I TEMPERATURE STABILITY I FREQUENCY RANGE I DIMENSIONS 
SERIES-TTL SERIES-ECl SERIES-CMOS O°C to lO°C 

TM 1100A EM 1100A CM 1100A ± .01% TTL = 1 Hz to 120 MHz 
TM 1114A EM 1114A CM 1114A + .05% ECl = 3.2 MHz to 120 MHz 
TM 1115A EM 1115A CM 1115A ± .1% CMOS = 1 Hz to 25 MHz 
TM 1116A EM 1116A CM 1116A + 1.00% 
TM 1144A EM 1144A eM 1144A + ,0025% 
TM 1145A EM 1145A CM 1145A + .005% 

~ /-----------EXAMPLE: 

EEM 1985 

TM1100A1 -15.00 MHz 

TM 1100A-5.00 MHz 

NOTE 1: Specify operating Yoltage for 
CMOS oscillators 
For Example: 

M 11 C 00 A - 5.00 MHz at 5V DC. 
NOTE 2: For custom designs with different frequency or 

temperature stability or different mechanical 
requirements, see pages 2 & 3. 

For manufacturers' sales offices, see yellow pages 

PIN CONNECTION 
N,C, 

7 GND 
8 OUTPUT 
14 + V dc 

A·1403 
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• FEATURES 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

Dual Baud Rate Generators 
Programable" Dividers 

TM1135 Series 

• The OSCILLATEK CORPORATION TM1135 dual baud rate generator series is pin for pin 
compatible with most of the standard dual baud rate generators available in the market to 
provide a stable reference for serial interface devices (UART/USRT), teletypewriters, 
telephone modems and cassettes. 

• Very versatile to be used a programmable oscillator with frequepcy choice within crystal 
frequency range of 3.20 MHz to 5.20 MHz 

• Internal crystal oscillator fully tested to meet your variety of temperature stability re-
quirements. " 

• CMOS, TTL Compatibility 
• Choice of 2x16 output frequencies, selectable by manual or software control. 
• Dual feature allows to receive and transmit simultaneously. 
• Resistance weld, hermetically sealed 18 Pin - Dip package, can be screened to MIL-STD-

8838. 
• TM1135D has direct oscillator frequency available at Pin 1 along with divide by 4 (oscillator 

..;. 4) available at Pin 10. TM1135C is similar to TM1135D except oscillator frequency is not 
available at Pin 1. , 

• TM1135E is same as TM1135D except crystal frequency is 4.9152M Hz to get zero error at 
19,200 baud. 

• TM1135C, TM1135D, and TM1135E operate from a single 5V DC supply, 

• PIN FUNCTIONS 

PIN NO CONN FUNCTION 

2300 

1 NC No connection for TMl135C. 
fo Oscillator output for TM1135D and TMl135E 

2 Vee Power supply; 5VDC 
3 FR Receiver output selected by Receiver Divisor select data bits. 

~====I;'O;70;±;'OO=2~ 

[ .. )LI'''~·~ 
4·7 RA. Rs. Re, R 

8 STR 

9 NC 
10 Fo/4 
11 GND 
12 SIT 

13-16 TA. Ts. Te, To 

17 FT 

18 NC 

These inputs as shown in Table 1, select the receiver output 
frequency FR. 
Strobing or hard wiring this Pin to high level loads the 
receiver data (RA, RB. Rc. Ro) into the receiver divisor select register 
No connection 
Internal oscillator frequency divided by 4 
Ground 
Strobing or hard wiring this pin to high level, loads the 
transmitter data (TA, TB. Tc. To) into the transmitter-divis05 
select register .. 
These inputs as shown in Table 1, select th~ transmitter 
output frequency fT. 
This output runs at a frequency selected by the transmitter 
divisor select data bits. 
No connection 

For manufacturers' sales offices, see yellow pages 

1.072·--~"'1 

, ="Mm·I 10 
~~~~ .. ~~ .• 

.100 Non·Accum. 

EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

-
OSCILLATEK -

• OUTPUT OPTIONS TABLE.1 

" " " " 

" " " .. 

I 
D,v,sor I DeSired lo.'''''~ Select Baud Frequency 
DCBA Rate (KHz) y 

0000 SO.OO 0.80000 SO.OO 0.800000 
0001 75.00 1.20000 75.00 1.200000 
0010 110.00 1.76000 110.00 1.760000 
0011 134.SO 2.15200 134.52 2.152357 
0100 lSO.oo 2.40000 lSO.00 2.400000 
0101 300.00 4.80000 300.00 4.800000 
0110 800.00 9.60000 800.00 9.600000 
0111 1200.00 19.20000 1200.00 19.200000 
1000 1800.00 28.80000 1800.00 28.800000 
1001 2000.00 32.00000 2005.06 32.061013 
1010 2400.00 38.40000 2400.00 38.400000 
1011 3600.00 57.80000 3600.00 57.600000 
1100 4800.00 76.80000 4800.00 76.800000 
1101 7200.00 115.20000 7200.00 115.200000 
1110 9600.00 153.BOOOO 9800.00 153.800000 
1111 19200.00 307.20000 19800.00 316.800000 

• BLOCK DIAGRAM 

----___________________ • Fe 

NDI&1:FoIarTM1135D"TMI131iE"TNI135Sont~ 

• ENVIRONMENTAL 

Per MIL-O-55310/16 (Typical) 
For special requirements consult 
factory 

• ORDERING METHOD 

11 

0.0000% 6336 50-50 50.00 0.800000 0.0000% 6144 50-50 
0.0000% 4224 SO-SO 75.00 1.200000 0.000011'/0 4096 5O-SO 
0.0000% 2880 50-50 109.93 1.758983 0.0100% 2793 40-60 
0.0188% 2355 50-50 134.50 2.152000 0.0000% 2284 SO-50 
0.0000% 2112 50-50 lSO.oo 2.400000 0.0000% 2048 50-SO 
0.0000% 1056 50-50 300.00 4.800000 0.0000% 1024 SO-SO 
0.0000% 528 50-SO 600.00 9.600000 0.0000% 512 50-50 
0.0000% 264 50-SO 1200.00 19.200000 0.0000% 258 50-SO 
0.0000% 176 50-SO 1796.49 28.743859 0.1949% 171 40-60 
0.2532% 158 50-SO 1994.81 31.916883 0.2597% 154 50-SO 
0.0000% 132 SO-SO 2400.00 32.000000 0.0000% 128 50-SO 
0.0000% 88 SO-SO 3614.11 57.825882 0.3921% 85 40-80 
0.0000% 66 SO-SO 4800.00 76.800000 0.0000% 64 5O-SO 
0.0000% 44 50-SO 7144.19 114.306976 0.7751% 43 40-80 
0.0000% 33 48-52 9600.00 153.600000 0.0000% 32 SO-SO 
3.1250% 16 50-50 19200.00 307.200000 0.0000% 16 5O-SO 

• ELECTRICAL CHARACTERISTICS (TYPICAL) 

• MAXIMUM RATINGS 
Operating Temperature Range .. ___ .... _ . _ O· C to 70· C 
Storage Temperature Range .... __ ..... -55'· C to 125· C 
+ VE Voltage on any pin w_r.t. ground .... __ ... ___ . + 8v 
- VE Voltage on any pin w.r.t. ground . __ ......... _ ..:. _3v 

• STANDARD CONDITIONS (UNLESS OTHERWISE NOTED) 
Temperature = O· C to 70· C 

Vcc = +5V ± 5% 

• D C CHARACTERISTICS 

• A C CHARACTERISTICS 
CHARACTERISTICS I MIN I TYpl MAXluNITj CONDITIONS 

Clock Frequency =(Fo) .01 5.2 MHz 
Strobe Pulse Width 150 DC nS 
Input Set Up Time 200 nS 
Inpul Hold Time 50 nS 
Slrobe to New Freq. 
Delay 3.5 uS al FO-5 MHz 

I I TEMPERATURE I TEMPERATURE I 
MODEL - STABILITY RANGE FREQUENCY RANGE 

TM1135 C 
TM1135D 
TM1135E 
TM1135 S 

EXAMPLE 

B= ± .0025% 
C= ± .005% 
D= ± .01% 
E= ± .05% 
F= ± .1% 
NOTE: 

B lor o·c 10 50·C only 

R = O·C to + 50 ·C 
S = O·C to + 70 ·C 
X = - 20·C to + 70 ·C 
Y = - 30·C to + 85 ·C 
Z = - 55·C to + 125 ·C 

TM1135 C =5_0688 MHz only 
TM1135 D = 5.0688 MHz only 
TM1135 E=4.9152 MHz only 
TM1135 S=specify from 

3.2 MHz to 5.20 MHz to 
use as programmable 
oscillator 

Write "Screened" if screening 
to MIL-STO-8838 is required 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1405 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

OSCILLATEK TCXO's have been designed for use in military, aerospace and commercial timing applications, where reliabil
ity, size, weight and power requirements are difficult to meet with ovenized oscillators. Our computer aided Compensation 
Network Synthesis Technique allows us to use minimum number of components most effectively to reduce compensation 
error to possible minimum . 

• FEATURES 
• Low power consumption. 
• Frequency range .01 Hz to 125 MHz (Consult factory). 
• TIL, CMOS, ECl and SINEWAVE output options. 
• low power CMOS. 
• In addition to our standard product we ofler custom 

design capability. 

• Variety of temperature stabilities over multiple 
temperature range selections Including full military 
range of. - 550 C to 125 0 C. . 

• Fast warm up. 
• High stability operation from 5V supply. 

x101 x114 x151 x202 x205 

PIN CONNECTION 
1-' Ne . 
2· Ne 
3 SUPPLY 
4 OUTPUT 
5 CASE GROUND 

• Pins 1 and 2 serve as 
veo Inputs or connec
tions IOf an e",ternal 
poten1lometer where 
external frequency 
adjust Is required. 

PIN FUNCTION 
1 COMMON, CASE GND 
2 SUPPLY 
3 OUTPUT 

·4 Ne or ELECTRONIC 
FREQUENCY ADJUST 

• With electronic frequency 
adjust option, frequency 
control ... 0I1ege is applied 
from Pin 4 to Pin 1 

PIN FUNCTION 
1 .RF OUTPUT 
2 SUPPLY 

°3 SUPPLY COMMON 
4 CASE 

"S AF RETURN 

• Internally connected 

2300 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

ORDERING METHOD 
OUTPUT MOOEl NO TEMPERATURE FREQUENCY STABILITY OPTIONS FREQUENCY 

RANGE RANGE 

T=TTL x 205 A: O· C to 50· C 17: ±1 x 10- 7, 27: ± 2x 10-7, 57: ±5x 10- 7 See Table 

C=CMOS x 202 16: ±lxl0-6, 26: ±2Xl0-6, 56: ±5Xl0- 6 Below. 

E=ECL x 151 27: ±2xl0- 7, 57: ±5x 10- 7, 16: ±lxlO-6 
S=SINE x 114 B:0·Ct070·C 

26: ±2Xl0-6, 56: ±5Xl0-6 
xl0l 

C: -20· C to 70· C 
27: ±2xl0- 7, 57: ± 5 x 10 - 7, 16: ±1 xl0- 6 

26: ±2XlO- 6, 56: ±5x 10-6 

D: -40· C to 85· C 
57: ± 5 x 10 - 7, 16: ±lXl0-6, 26: ±2Xl0- 6 

56: ±5Xl0- 6, 15: ±1 xl0- 5 

E: -55· C to 85· C 
16: ±lxl0-6, 26: ±2x 10-6, 56: ±5xl0-6 

NOTE: See page 
15: ±1 xlO- 5 

2 for mechanical F: -55· C to 105· C 26: ±2xl0- 6, 56: ± 5 x 10-6, 15: ±1 XlO- 5 

dimensions and 
pin outs. G: -55·Ct0125·C 56: ±5xl0-6, 15: ±1 Xl0- 5, 25: ±2x 10- 5 

EXAMPLE 

.. . .. . ... .. . .. 
MODEL NO. TTL 

x 205 0.Q1 Hz 0.Q1 Hz 1.0 MHz 100 KHz 
Thru 100 MHz Thru 30 MHz Thru 125 MHz Thru 125 MHz 

x 202 0.01 Hz 0.01 Hz 1.0 MHz 100 KHz 
Thru 100 MHz Thru 30 MHz Thru 125 MHz Thru 125 MHz 

x 151 1 Hz 0.01 Hz 5 MHz 100 KHz 
Thru 75 MHz Thru 30 MHz Thru 125 MHz Thru 125 MHz 

xll.4 20 KHz 300 Hz 5 MHz 5 MHz 
Thru 75 MHz Thru 30 MHz Thru 125 MHz Thru 125 MHz 

xl0l 20 KHz 300 Hz 5 MHz 5 MHz 
Thru 75 MHz Thru 30 MHz Thru 125 MHz Thru 125 MHz 

• STANDARD SPECIFICATIONS 

TTL CMOS ECl SINE 

"1" Level: 2.4V Min. 
"0" Level: 0.5V Min. 
Symmetry: 40/60 
Load: 
To 20M Hz: 10 Unit Loads 
Above 20M Hz: 6 Unit Loads 

Supply Current: 12mA Typical 
As low as 4mA 

"1" Level: Vee -1.0V 
"0" Level: 1.0V Max. 
Symmetry: 40/00 
Load: 10pF Nominal 

50pF Maximum 
Supply Current: 5mA Typical 

As low as 1.6mA 

• Aging: ± 1 PPM Per Year (Typical) 
• Short Term Stability: 1 x 10 - 9 per second 

(constant environment) 
• Voltage Stability: ± 2 x 10 - 8 per percent change 
• Supply Voltage: + 15V DC ± 5% 

Optional: Any voltage in range of '5V thru 28V DC 
• Supply Current: Output and frequency dependent 
• Frequency Adjustment (Trimmer): Variable Glass; 

capacitor range adequate to compensate for 5 to 10 
years aging. Electrical or external potentiometer 
adjust optional 

10,000 Series 
Sym metry: 40/60 

• Environmental: 
Shock: 50G, 11m Sec 

Level: 100KHz to 10MHz: 
lVAMS, lK OHMS 

Above 10M Hz: 
0.5VAMS, 50 OHMS 

Harmonics: - 20dBc, Minimum 
Supply Current: lOrnA Typical 

As low as 3mA 

MIL·STD·202, Method 213, Condition G 
Vibration: 10G to' 500Hz 

MIL·STD·202, Method 204, Condition ,A 
Storage Temperature: - 55 to + 85· C 

(+ 125 0 C optiona~ 
Humidity: MIL·STD·202, Method 103, Condition B 
Altitude: Sea level to space 

2300 
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CRYST 

• ovenalle 
Ovenaire has the capabilities, experience and production tech
niques to meet the most exaCting crystal oscillator require
ments - from State-Of-The-Art Precision Crystal Oscillators 
to high volume,low cost TCXO's. 
The foll?wing tables list cOI')~ensed. specifh::ations on regular 
production models. For additional mformatlon on these and 
other crystal oscillators, call the Ovenaire factory. 

PRECISION AND OVENIZED 
CRYSTAL OSCILLATORS 

MOd., Serie. 
OSC46·1A 
0SC46·2A 
OSC49·3 
OSC49·5 

OSC51·1 

OSC74 

OSC75 
OSC78-12 

OSC94 

MedelSe.les 

ISC11·5 
ISCll·7A 
ISCll·7S 
ISC29-32 
ISC29·1 

OSC29·2 
OSC32·1 
OSC44·1 

OSC44·2 

DSC44-3 

OSC44-4 

OSC45 

OSC55 
OSC7.!' 

,OSC73·1 
OSC73·2 

osca3 
OSC85·1-
OSC85·6·1 

Moael Senl. 
OSC51 
OSC52 
OSC69·2 
OSC69-3 

Ao1408 

OSC94 SERIES 

Frequency MHz 

3 or 10 
10 

8 to 12 

7.5 to 15 

10 
5 

5 or 10 

Fre.uoncyMHz 

tn.u zo 
thru 8 

12 to 22 
10 to 25 
2 to 10 
2 to 10 
2 to 40 

2 to 40 

2 to 40 

2 to 40 

2 to 12 

10 to 55 
22 to 120 

9 to 15 
2 to 6 

to Z~ 
'.2~.2 

to 16 
.10~ 

frequency MHZ 
1 to 60 

10 to 150 
5 to 20 
6 to 22 

Aglne 
2x10"/wK 
2x10"/WK 
lxl0-I/WK 
4xl0-'/WK 

1.5x10"/WK 

1x10-I/WK 
2X10:'/WK 

7x10-'/WK 

Agln, 
,,~XlO-lIWK 

.5xUI-7/WK 
5XlO-7/WK 
5xlO-B/WK 

Ixl0-7/YR 
2x10-7/WK 
1x10-7/wK 
2x10-6/YR 
1x10-6/YR 

1x10-6/YR 

1x10·6/yR 

1x10-6/YR 

1x10-6/YR 

1x10-' IYR 
2x10-' IYR 

3.5x10-' IYR 
5xlO-'IYR 

L.~XlO-' rR 
1.5x10·6/yR 
!x10-'/YR 
8x10~7!YR 

lIinl 
H/S 
H/S 

1x10-5/YR 
ax10-6/YR 

OSC85-1 SERIES 

PRECISION CRYSTAL OSCILLATORS 
Pawer@21°C 

2.2 Watts 
2.2 watts 
2.2 Watts 
2.2 Watts 

2.0 Watts 

2.0 Watts 

Supply Volta .. 
T25VDC 
+30VDC 
+28VOC 
+20VDC 

+13.2VDC 
+15% 

+ 15VDC 

Output 
Sine, 
Sine 
Sine 

Optional 

TTL or 
C'MOS 
m 

2.2 Watts + 28YDC TTL 
0.6 Watts + 15VDC TTL 

1.8 Watts + 12VDC Optional 
OVI NIZED CRYSTAL OSCILLATORS 

'owe, @ 210C ole ,Supply Voltap O .. n 

3.~ WI tS TIZ or TZ4VDC I~VAC 

, 1.9 W~tts + 12 0' +24VDC + 12 or +24VDC 

~o Wlli! ~o. IYDC 
2.5 Watts _+241 +2~ DC 
2. ~ Watts T 22. T2! DC 
2.;' Watts +22.! +2! DC 
.54 Watts + 12VDC + 24VDC 

1.6 watts +12 or +l5VDC 

1.1 Watts 

I_I Watts, + 12 or T15VDC 

1.8 Watts +9 to +28VDC +9to 28' DC 

L.4 Watts +28YDC T28VDC 
2.2 Watts + 28YDC + 28VDC 
2.0 Watts +15VDC + 15VDC 
2_0 Watts + 15VDC + 15VDC 
2.3 watts TZOVUC TZUVDC 
2.2 W!lts H8YDC + 28VDC 

.1..8 W.!Its +24VDC 
1.1 W~ts +12.6VDC 

PCB MOUNT CRYSTAL' OSOILLATORS 
power Supply VOlta .. DutPut 

300MW T12VDC Optional 
300MW + 12VDC Sine. 

75MW +5VDC TTL 
75MW +5VDC TTL 

OSC49 SERIES 

Max. Slzl .... 
75x75x93 
75X75x93 
41x114x53 

(A) 51x51x54 
(B) 49x75x54 

69x41x41 

(A) 64x81x32 
(B) 51x51x79 

37x44x90 
65x75x114 

54x54x97 

MIX. Size .... 
38x38x84 
57x57x93 
38138x1l4 
38X38x84 

3~ 
37x48x83 
37X48x83 
51151x70 

Choice of 
3 Compact 
Packases, 
Octal or 

Solder Pin 
Mounting 

33X6) 119 

37148x90 
33x79x54 
47x68x35 
3D17~X41 

27x32x45 
37x48x54 

.'X.llZe .... 
38X38x13 
38x38x25 
25X38x13 
25x38x13 

... bl.ntR .... 
100C to +600C 
10°C to +600C 
15°C to + 60°C 
OOC to +60oC 

-10°C to +60oC 

15°C to +600C 

40°C to + 70°C 
OOC to +500 C 

AmbientR .... 
-ZOo,; to Tl DoC 

-30°': to +1 ~ 
-20°' to TI OOC 
-20": to +1 OOC 
-20°' : to +600C 
-200': to T600C 
-20°' : to +60oC 

O.."(Lto + Ss<>Q. 
-200C to +600C 

-10°C to +60oC 

-20°C to +55°C 

-20°C to +550 C 

DOC to +550C 

'-20°C to +SooC 

-30°C to +650C 
-10°C to +650C 

-100C to +550C 
OOC to +60oC 
OOC to +650 C 

Amolent IInp 
DoC to +60oC 
oot to +600C 

30°C to +uoC 
-30°C to +85OC 

OVENAIRE-AUDIO-CARPEN I ER 
A Division of Electronic Technologies Inc. 

706 FORREST STREET - CHARLOTTESVILLE. VIRGINIA 22801 
TELEPHONE804-87NI050 TWX 510-587-5461 CABLE "OVENS" 

For manufacturers' sales offices, see yellow pages 

Anlblent StabllltJ 
2x1G-lO/OC 
2x1G-lO/OC 
±7.5x10-' 
7xl0-' 

±lxl0-' 

3X10·10/0C 

3xlO-lO/OC 
5x10·10/oC 

±7x10-' 

8XIo-'/oC 
5xl0-9/oC 
±lx10-7 
5Xlo-'/oC 
2.5xl0-' /oC 
~xJO-' 
±4x10-7 

±411G-7 

±3XI0·7 

±3x10-7 

±1x10'7 

±1110-6 
±5xl0-ll 
±7,5x10" 
±511G-O 
±lx10·7 
±2110-7 
±lXlO-7 

±1x10·7 

Ambient StaDIII1J 
±1x 0·5 
+lx10-5 
+5x10·5 
±l.5110-5 

EEM 1985 



TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATORS 

OSC27 SERIES 

OSC61 SERIES 

OSC34 SERIES 

Model Series Frequency MHz 

OSC20·1 10 to IS 
OSC20-2 10 to IS 
OSC27-5-1 2 to 12 
OSC27-S-2 2 to 12 
OSC27·S·3 2 to S 
OSC27·6·1 2 to 12 
OSC27·6·2 2 to 12 
OSC27·6·3 2 to 6 
OSC34-2 10 to 20 
OSC3S·1·1 2.S to 12 
OSC3S·1·2 2.S to 12 
OSC3S·1·3 2.S to 6 
OSC35·2·X 15 to 22 
OSC37·1·1 1 to 5 
OSC37·2·1 5.01 to 10 
OSC37·3·1 1 to 5 
OSC37·1·2 1 to 5 
OSC37·2·2 5.01 to 10 
OSC39·1 2.S to 12 
OSC40·1 4KHz to IMHz 
OSC61,·2·2 6 to 16 
OSC67·1·1 2 to 8 
OSC67·1·2 2 to 8 
OSC88·1·1 10 
OSC88·1·2 10 
OSC88·1·3 10 
OSC88·1·4 10 
OSC88·l·S 10 
OSC88·1·6 10 
OSC88·2·1 10 
OSC88·2·2 10 
OSC88·2-3 10 
TCXOl01 .0075Hz to 10M Hz 
TCX0101A .0075Hz to 10MHz 
TCX034 .0005Hz to 40MHz 
TCX056 100KHz to 30MHz 
TCX0152 200Hz to 10MHz 
TCX0152A 200Hz to 10MHz 

EEM 1985 

TCXO'S 

Aging Power Supply Voltage Output Max. Size mm 

3xlO-'/YR 13SMW S or 9VDC Sine 26x1SxS4 
3x10-'/YR 135MW 5 or 9VDC Sine 26x15x54 
lx10-'/YR 300MW +12VDC TTL 51x51x1S 
1x10-'/YR 300MW +12VDC TTL 5lxS1x15 
Sx10-'/YR 300MW +12VDC TTL SlxS1x15 
lx10-'/YR 360MW +12VDC TTL SlxS1x15 
lxl0-'/YR 360MW +12VDC TTL 51xS1xlS 
Sx10·7/YR 360MW +12VDC TTL 51xS1x15 

7 .5xl0-7 /YR 240MW +12VDC Sine 4Sx4Sx15 
1xl0"/YR 300MW +12VDC TTL 5lxS1x13 
1x10-'/YR 300MW +12VDC TTL 51xSlx13 
5xlO-7/YR 300MW +12VDC TTL 51x5lx13 
4xl0-7jYR 300MW +12VDC Sine 58x51x16 
lxl0-'/YR 180MW +12VDC TTL 44x44x19 

2.Sxl0·'/YR 180MW +12VDC TTL 44x44x19 
1xl0-'/YR 216MW +12VDC TTL 44x44x19 
lxl0-'/YR 180MW +12VDC TTL 44x44x19 

2.5xl0·'/YR 180MW +12VDC TTL 44x44x19 
1xl0-'/YR 125MW +5VDC TTL 48x31x17 
lxl0"/YR S04MW 18VDC AC Square S7x51x21 
lxlO-'/YR 180MW +12VDC Clipped Sine 37x28x19 
lxl0"/YR 275MW +12 & +5VDC TTL Slx41x17 
lxl0-'/YR 27SMW +12 & +5VDC TTL 51x41x17 

.75x10·'/YR 230MW +12VDC TTL 38x38x14 

.7Sxl0-'/YR 230MW +12VDC TTL 38x38x14 

.75x10-'/YR 230MW +12VDC TTL 38x38x14 

.7SxlO-'/YR 230MW +12VDC TTL 38x38x14 

.75xlO-'/YR 230MW +12VDC TTL 38x38x14 

.75xl0-'/YR 230MW +12VDC TTL 38x38x14 

.75xlO-'/YR 230MW + 12VDC TTL 38X38x14 ' 

.75xl0-'/YR 230MW +12VDC TTL 38x38x14 

.75x10-'fYR 230MW +12VOC TTL 38x38x14 
+2xlO-'/DAY Freq Dep +12VDC 12V Square Pkg B 
+2x10-'/DAY Freq Dep +12VDC 12V Square Pkg B 
+2xlO-'/DAY Freq Dep +5VDC 4V Square Pkg B 
+2x10"/DAY Freq Dep +5VDC 4V Square Pkg A 
+lx10-'/DAY Freq Dep +lSVDC 10V Square Pkg OA 

lx1O-'/YR Freq Dep +15VDC lOY Square Pkg OA 

A Division of Electronic Technologies Inc. 
706 FORR~5T STREET - CHARLOTTESVILLE, VIRGINIA 22901 
TELEPHONE804.977.B050 TWX 510587,5461 CABLE "OVENS" 
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Ambient Range 

30°C to + 7SoC 
OOC to +50oC 
OOC to +SsoC 
OOC to +5SoC 
OOC to +S5°C 

400C to + 8SoC 
30°C to + 7SoC 
150C to + 70°C 

OOC to +50oC 
SoC to +60oC 
5°C to +60°C 
OOC to +55°C 

-30oe to +60oe 
COC to +5SoC 
OOC to +SSOC 
5°C to +60 0C 

lOoC to + 65°C 
100e to + 65°C 

OOC to +60oC 
OOC to +5SoC 

20°C to + 70°C 
COC to +5SoC 
OOC to +55°C 
DOC to +S5OC 
OOC to +SsoC 
ooC to +SsoC 

- SoC to + 700C 
-5°C to + 70°C 

SoC to +70oC 
40°C to .+ 7SoC 
40°C to + 75°C 
55°C to + 105°C 

OOC to +50oC 
55°C to + 75°C 

DoC to +SOoC 
OOC to +SOo'C 
OOC to +SooC 

400C to + 70°C 

Ambient Stability 

+Sx10-' 
±2xlO-' 
±lxlO-' 
±5x10-7 
±3x10-7 

±l.Sx·10-' 
±lxl0-' 
±5x10-7 

±lx10-' 
±lxl0-' 
±Sxl0-7 
±3xl0-7 

±lxl0-' 
±2x10-' 
±2x10-' 
±lxl0-' 
±l.Sx-10-' 
±l.Sx·l0-' 
±lxl0-' 
±8xl0" 
±2x10-' 
±2x10" 
±lxl0-' 
+3x10-' 
+lxl0-' 
+Sx10-' 
+3x10-' 
+lxl0-' 
'±5xl0-7 
±2X10-' 
±lx10-' 
±5x10-' 
±lxlO-' 
±5xlO-' 
±lx10-' 
±lxlO-' 
±lxlO-7 
±lxIO-' 

I 
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PKG STYLE A 
Printed ck! mount 
Encapsulated 
1.S" x 2.0" X .56" 
(AX: Without mtJ. hole) 
(AC: 7 pin plug'ln; stud mI.) 
PKG STYLE B 
Printed ckt mount 
Encapsulated 
1.9" x 2.S" x .5" 
(BY: 1.9" ,x 2.5" x 1.0") 
(BZ: 1.9" x 2.S"x .375//) 
PKG STYLE F & Q 
Printed ckt mount 
Enoapsulated 
F: 1.0" X 1.25" X .5" 
Q: 2" X 2" X .6" 
PKG STYLE G 
I.C. plug-in 
Encapsulated 
.78" x 1.125" x .5" 
(GX:' .75" x 1.5" x .5") 
PKG STYLE H 
Printed ckt mount 
Encapsulated 
.875" x .875" x .5" 
PKG STYLE J 
Printed ckt mount 
Encapsulated 
1.25" x 1.25" x .5" 
(lX: 1.25" X 1.251i x .32") 

PKG STYLE L 
Octal plug-In 
Stud mount 
Metal can 
2" x 2" X .7511 

PKG STYLE P 
Special plug-in 
Encapsulated metal can 
.7" x 1.3" x 1.7" 
PKG STYLE M, N, & 0 
Printed ckt mount 
Encapsulated metal can 

M: 2.5" X 2.5" x .S25" 
N: 2"x2"x.7S" 
0: 2" X 2.5" X .75" 

(stud mount) 
OA: 2" x 2.511 X .6S" 

Model Center 
Series Frequenc, Range 

VC01l4 300Hz to 10KHz 

VC0137 1Hz to 30MHz 

VC047 1Hz to 75MHz 

VC068 SHz to 15KHz 

VC01019 .SMHz to 5MHz 

VC01l60 100KHz to 30MHz 
'VCX01095B 35MHz to 85MHz 

VCX0103 1Hz to 20MHz 

VCX0255 1Hz to 40MHz 

Model Temperature PI-to-PI Suppl, P~. 
Series Frequenc, Range Stability Ranle Output Load Voltee St, • 

CRYSTAL· CONTROLLED OSCILLATORS - NO OVEN REQUIRED 

X0128 7.SKHz to 8SKHz +.02% OOC to +70oC 6.7V Sine 10K ohms +lSV Q 

X062 4KHz to 16MHz +.01 to +.02S%' 20°C to + 70°C SV Square 1.SK ohms +12V AX 
XOllO 4MHz to 10MHz +.01% OOC to +70oC 4V Square 10 TTL +5V F 
XOll1 2SOKHz to 3.99MHz +.01% OOC to +70oC 4V Square 10 TTL +SV ) 

X01l2 63Hz to 249KHz +.01% OOC to +70oC 4VSqlJare 10TTL +SV AX 
X0123 7.SKHz to. SOKHz +.01% OOC to +SooC 1.SV Sine 10K ohms +SV A 
X0100 .. 00SHz to 3MHZ +.007% 40°C to + 8SoC' 12V Square' SO CMOS' +12V A 

~? SMHz to lSMHz -+-.OOS% OOC to +70oC IV Square 3 ECL SV JX 
X032 12.SKHz to S.99MHz +.003 to +.010/0.' OOC to + 7SoC' 4V Square' 2S DTL +SV A 
X032C SMHz to 40MHz +.003% OOC to + 7SoC' 4V Square' 9 TTL +SV A 
X033 .001Hz to 30MHz -+-.003% OOC to + 7SoC' 4V Square' 9DTL/TTL +5V B 
X082 190KHz to 30MHz +.003% OOC to + 7SoC' 4V Square 9DTl/TTL +5V F 
X094 190KHz to lSMHz -+-.003% OOC to + 7SoC' 4V Square 9DTl/TTL +SV H 
X01S1 12Hz to 12,49KHz +.003% DOC to + 75°C' 4V Square 1 TTL +SV GX-
XOS1 • 12.SKHz to 199KHz -+-.003% OOC to + 75°C' 4V Square 9DTl/TTL +SV GX 
X07l 200KHz to 20MHz :+-.003% OOC to + 7SoC' 4V Square 9DTl/TTL +SV G 
XOS1 2O.1MHz to 30MHz -+-.003% OOC to + 7SoC' 4V Square 9DTl/TTL +SV GX 
X045 1MHz to SMHz -+-.001% +100Cto+50oC .63V Sine SO ohms +lSV AC 

LC AND RC OSCILLATORS 

LC03S 70.KHz to 5MHz :!:.S% OOC to +8SoC 2V Sine 10K ohms +12V A 
LC01028 733KHz to SMHz :!:1% -sooC to +100oC 2V Sine 1K ohms +12V J 
PS057 10Hz to 40K~z +1%/:!:2%' OOC to +sooC SV Sine 10K ohms +12V A 

~~A 1Hz to 1MHz :!:2% -20°C to +S5°C 4V Square' 9DTl/TTL +5V A 
RC036B 1Hz to 1MHz +1% OOC to +75OC 4V Square' 9DTL/TTL +5V A 
~_39A .1Hz to 100Hz +2% OOC to +SOoC 3V Square 1.SK ohms +12V A 
RC0109 1Hz to 1MHz -+-1% DoC to +SOoC 2.5V Sine SOO ohms +15V B. 
RC0168 1.5Hz.to 30KHz :!:.5% OoC to +7SoC 4V Square' 9DTL/TTL +10V B 

SINE WAVE OPTIONS-ADD "S" VERSION TOMODEL NUMBER (MAY REQUIRE LARGER PACKAGE') 

S11/12' 10KHz to 40MHz 5% Distortion DOC to +75°C 1 mw into SO ohms +12V 
S13 SHz to 100KHz 5% Distortion S50C to + 75°C, 1.7SV RMS into SOO ohms +lSV 
S14 10KHz to 1MHz 3% Distortion 5SoC to + 12SoC 2V pk-to-pk into 10K ohms None May be 
S17 20Hz to 200KHz S% Distortion DOC to +50oC 3V pk-to-pk into 10K ohms +5V Combined 
S18 SHz to 100KHz 3 % Distortion SSoC to + 75°C 2.5V pk·to-pk into SOO ohms +lSV with 
S19/204 10KHz to 40MHz 5% Distortion OOC,to + 7SoC 2mw into 50 ohms +15V Oscillato 
S21 20Hz to 200KHz 1--:% Distortion OoC to +SOoC 3V RMS into 10K ohms +15V Voltage' 
S23 10KHz to liifHZ- 1 % Distortion OoC to + 7SoC 8V pk-to-pk into 10K ohms +12V 
S24 100KHz to lSMHz 5% Distortion OoC to +7SoC .5V RMS into 5K ohms None 

VOLTAGE' CONTROl-LED OSCILLATORS - CRYSTAL AND NON-CRYSTAL TYPES 

Minimum Temperature PK-to-PK Valt:t: P~. 
Dlviation Input· Linearity Stability Range output Load Su" , Sty e 

+SO% +l.SV to +9V -+-10% +S% +10oC to +44°C 3V Sine 125 ohms +SV B 

-+-10% -5V to +5V +10% -+-.5% OoC to +50oC 4V Square' 9 TTL +SV B 

+10% OV to -7V +10% -+-3% OoC to +75°C 4V Square' 9 TTL +SV B 
-+-10% OV to -7V +1% +.S% OOC to +7SoC 4V Square' 9 TTL +lSV B 

:!:2% +SV to -SV :!:S% to :!:.S% + 55°F to + 9soF 4V Square STTL +12V A 
-+-10%' 

+1.25% -5V to +SV -+-S% +.S% 
~ 

OoC to +SOoC .SV Sine SO ohms +12V BM 

:!:0.03% -5V to +5V ±Sro :!:.01% -40°C to +90oC IV Square 3 ECL +5V& BY 
-5.2V 

:!:.01% to :!:3Vor :!:S% to :!:.0001% OOC to +SOoC 4V Square' S TTL +5V BY 
+10% OV to +SV -+-10% to -+-1% 

+.005% OV to +6V +5% +.003% DOC to +7SoC 4V Square' 9 TTL +5V B 

2For :!:.01% over -55°C to +125°C add "A" 
to Model Number. 

lSine wave options listed above. Sl1/12/19/20 
not available for voltage control ranges greater 
than :!:1 %. 

4Depending on frequency. 
'TTL option available. 
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2300 CRYSTALS, OSCILLATORS, & CRYSTAL FILTERS 2300 

• ovenGlre ovens 
Ovenaire's Circuit Design Technology is providing State-Of
The-Art Electronic Proportional Control Miniature Crystal and 
Component Ovens. Space-saving packages for PCB mount, low 
power consumption, low cost. A representative few of many 

available designs are shown. Most models are available with 
temperature setting from +35°C to +95°C, voltage from 5VDC 
to 36VDC. Ovenaire also offers a complete range of other ovens 
for commercial and military applications. 

MODEL PCll-43 
For HC·18/U, HC·25/U, HC·42/U or 
HC·43/U crystals. 0.750" dia., 0.562" 
high. Temperature stability ±3°C over 
-30°C to +600 C typical. Also available 
with temperature adjustability of ±5°C 
of nominal. 

MODEL PCl-25 
For 14 pin or 16 pin DIP IC or .375" x 
.875" x .156" component. Overall size 
.312" x 1" x 1". Temperature stability 
±4°C over -30°C to +600C ambient 
typical. 

MODEL C02106 
Component oven with customer-adjust. 

, able set·point from 50°C to 900C. Nomi. 
nal operating voltage is 19·24 VDC. 
Heated cavity sizes available from 2" 
Sq. x .75" tall to 6" Sq. x 1.75" tall. 
Control is sOlid·state, proportional. 

MODEL T05P 
For T05 crystalhtransistor or IC. 0.750" 
dia., 0.500" hig . Temperature stability 
±3°C over -30°C to +600C ambient 
typical. Available with temperature ad· 
justability of ±50C nominal. 

MODEL C02001 
High stability proportional control com
ponent oven. Temperature stability 
±l°C over 0 to +60oC ambient. Cavity 
area 2.75" x 3.93" x .78" hi(!h. Feed
thru pins for internal connections. 0.0. 
3.94" x 4.63" x 1.25" high. 24VDC. 

MODEL PCL1-21 
Slip-on oven for HC-61 U crystal. Size 
.97" x .53" x .83" high. Temperature 
stability ±3°C over -30°C to +600 C 
ambient typical. Models also available 
for HC·251 U crystal. 

MODEL T05C 
For crystal, transistor or IC with T05 
case. Access to cavity by removing top 
cover .. 750" dia., .550" high. Tempera· 
ture stability ±3.00C over -30°C to 
+600 C ambient typical. 

MODEL PC1-34 
For 1 or 2 DIP's. Component area 1.45" 
Sq. x .250" tall. Overall dim.ensions 1.5" 
Sq. x .50" tall. Temperature stability is 
±30C over an ambient range of -30°C 
to within 10°C of the set·point. Various 
combinations of set·point temperature 
and DC operating voltage are available. 

MODEL PC2-10 
Low cost proportional control oven for 
2 HC·61 U crystals. Temperature sta· 
bility ±2°C over -30°C to +600C am· 
bient. Size 1.25" dia, x 1.75" seated 
height. Octal plug base. 

OVENAIRE-AUDIO-CARPEN I ER 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

ALL NEW with this· 
edition of EEM 

GET 
............... -....-.-----...... ORGANIZEOI 

Are your catalog files organized? Con you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help. people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Cotalog. With the EEM File 
System all you do is file the catalog under "M" 

for Ma lIory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accomponyyour 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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Piezo Technology, Inc., P.O.Box 7859, Orlando, Florida 32854, (305) 298-2000, TWX: 810-850-4136 

PTI: CAPABILITIES 
MEAN STRENGTH 
To be the leader in the crystal industry 
requires strengths in three areas: Product, 
Technical and Manufacturing. PTI has 
those strengths. 

PRODUCT STRENGTH: 
Large line of precision resonators, crystal 
filters, crystal oscillators, modules and 
sub-assemblies. 

• Standard filters exceeding 200 models 
with various frequencies, bandwidths 
and packages. 

• Custom filters to over 400 MHz with 
numerous designs. 

• Standard oscillators from 120 kHz to 
1000 MHz with various ovenized, 
temperature-compensated and 
voltage-controlled types. 

• Custom oscillators of all types to precise 
customer specifications. 

• Resonators with AT and SC cut quartz 
crystals and fundamental frequencies 
beyond 500 MHz. 

• Modules for IF stages, switched filter 
banks and multiplexed filters. 

TECHNICAL STRENGTH: 
Engineering depth supported by 
experience and the latest equipment. 

• Computer aided design techniques that 
provide quality products. 

• Innovative, quality cost-effective 
custom designs. 

• Rapid Prototype Capability. 

• Pure research directed toward future 
products. 

MANUFACTURING STRENGTH: 
With an integrated facility utilizing the 
latest test and manufacturing 
equipment. 

• Clean Rooms, Secure areas. 

• Automated test and manufacturing 
equipment. 

• Mil-Q-9858A 

• Production Capacity 

Together, these strengths challenge 
the industry and offer value 
beyond the product. Contact PTI 
today and use our strengths. 

For manufacturers' sales off 
Ices, see yellow pages 
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Single Wafer Four-Pole Filters 
Model 4102 4371 4171 

Nominal Center Frequency (Fun) (MHz): Standard 30 45 75 
Custom 28-32 40-45 60-100 

Attenuation Boundaries: 
3dB (kHz Min) ±50 ±7.5 ±13 

35dB (kHz Max) ±25 
SOdB (kHz Max) ±50 
60dB (kHz Max) +800to +10MHz ±3oo 

-400 to -10MHz 
Ripple (dB Max) 2.0 1.0 2.0 
Operating Temperature (Oe): -20to +60 -30to +60 -55to +85 
Case Style: F MVB F MVB F MVB 

Terminations (ohms) 7000 50 7000 
Parallel Capacitance (pF) -1 -1 

Flat Loss (dB Max) 4.Q 5.0 3.0 

45MHz Filters 
..... _.r 
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Operating Temperature Range: - 3O"C to + aooc 
Intennodulatlon Dl8tortlon Test Parameters (Optional) 
third Order 1M Products at 1M : -100 dBm max. 
Higherthin:f.«der 1M attenuation Is available at addiUonal cost. 

Teat llIIIe Signals: 1M + alandlM + 2al 
OR 

1iIst lllft. Power: - 25 dBm Each Signal Models 284312844: 
1M - al and 1M - 2al 
al ~ 25kHz. 

Models 302016437: al~ 60kHz 

10.7 MHz filters 
This product type is designed for use in systems employing 
'12.5 KHz, 20 KHz, 25 KHz or 50 KHz channel spacings. 
Nearly 50 models are available as standards, Please call 
(305) 298-2000 for detailed specifications. 

Front-End Filters 
Center Attenuation Boundaries 

Frequency Ultimate Flat 
Model Number Range 20 dB Min. 40 dB Min. Attenuations Loss 

Number of Poles (MHz) (kHz) (kHz) (dB Min.) (dB Mix.) 
2133 2 25.0 - 35.99 ±40 30 3 
2133 2 36.00 - 89.99 ±40 30 4 
2133 2 90.0 -137.99 ±60 30 4 
2133 ,2 138.00 -199.99 ±60 30 4.5 
4133 4 25.0 - 35.99 ±26 ±50 60 5 
4133 4 36.00 - 89.99 ±26 ±50 50 6 
4133 4 90.0 -137.99 ±30 ±50 60 6 
4133 4 138.00 -199.99 '±30 ±50 60 7 

Attenuation Boundaries: 3dB, F on ± 6.75 kHz Min. 
Operating Temperature: - 20°C to + 70°C 
Passband Ripple: 1 dB Max. 
Source/Load Termination: 50 ohms 

Unwanted 
Modes 

(dB Min.) 
20 
20 
20 
20 
40 
40 
40 
40 

For manufacturers' sales offices, see yellow pages EEM 1"985 



P.O. Box 7859, Orlando, Florida 32854, (305) 298-2000, TWX: 810-850-4136 

Linear Phase Filters 
Nominal Center Frequency, Ion lU.7 MHz 21.4 MHz 
Altenuation Boundaries 

3 dB Ion ± 6.0 kHz Min. Ion ± 6.0 kHz Min. 
30 dB Ion ± 23 kHz Max. Ion ± 23 kHz Max. 
50 dB Ion ± 45 kHz Max. Ion ± 45 kHz Max. 

Ultimate Attenuation (Min.) 60 dB 60 dB 
Unwanted Response (Min.) 40dB 40dB 
Flat Loss (Max.) 3dB 3dB 
Terminations: 

Resistance 5000 oh ms ± 5% 1900 ohms ±5% 
Paraliel Capacitance -1.3 pF. -1.3 pF. 

± 2 pF adjustable ± 2 pF adjustable 
Group Delay: 

Center Frequency Delay 55 fLs Nominal 55 fLS Nominal 
Delay Variation. Ion ± 6 kHz 10 fLs Maximum 10 fLS Maximum 

Operating Temperature Range - 30°C to + 80°C - 30°C to + 80°C 
Model Number/Case Style 5182rrandem Set' 5446rrandem Set' 

5261/UMB 6426/UMB 
5262/FPA 6427/FPA 

"Tandem sets consist of two two·pole monolithic units, each packaged in case style "F" for four-pole 
response. 

Frequency Range: 
Number of Poles: 
Bandwidth at 3dB 
Bandwidth at 15dB 
Ripple: 
Insertion Loss: 
Input Power: 
Operating Temperature: 

Spectrum Clean-up Filters 
5 MHz to 160 MHz 
2 
± 75 ppm max. 
± 375 ppm max. 
1.0dB max. 
2dB to 6dB max. 
OdBm 
Oto 75°C 

SSB Phase Noise: 
Ollsel (Hz) 

10 
100 

1000 

Phase Noise (dBc/Hz) 
-122 
-132 
-132 

Notes: 
Operating temperature range may be increased depending on frequency and bandwidth 
requirements. 
Phase noise measured at maximum input power. 

Phase/Amplitude Matched Sets 
Example 01 Specifications: 

Filter Specs: 

Matching Specs: 

Fan: 2.2 MHz 
Bandwidth at 6dB: ± 0.85 KHz 
Bandwidth at 80dB: ± 4.0 KHz 
Number 01 Poles: 6 
Spurious: 60dB 
Ultimate: 80dB 
Ripple: 1.5 
Insertion Loss: 4.5dB 
Operating Temperature: - 40 to + 85°C 
ZSil: 1000 ohms I 115 pF 
Package: Dependent upon individual filter specnications 

Set 01 3 lilters 
Phase 

Initial offset at Fon at + 25°C: 20° 
Tracking over ± 200 Hz over temperature1: 10° 

21.4 MHz Filters 

Amplitude (dB) 
1.0 
0.5 

This product type is designed for use in systems employing 
12.5 KHz, 20 KHz, 25 KHz or 50 KHz channel spacings. 
Over 1 00 models are available as standards. Please call 
(305) 298-2000 for detailed specifications. 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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p.o. Box 7859, Orlando, Florida 32854, (305) 298-2000, TWX: 810-850-4136 

Tactical Miniature Crystal Oscillator 
Frequency: 10.0 MHz and 10.23 MHz standard 

5.0 MHz thru 10.23 MHz on request 
Frequency Tolerance at 25°C: Better than ± 5xl 09 
Frequency Adjustment Range: ± lxl 07 min. 
Frequency Stability (over temperature): 

Stability Temperature Range 
better than ±5xl09 _54° to +75°C 

Retrace:- Within 2xl 09 in 1 hour, for less than 24 hours off time. 
Frequency Start-Up: Within ± lxl OB of final frequency within 4 minutes. 
Power Supply: Oscillator: +12V +5% 

, Oven: +10to 18V 
Maximum Oven Current: 1.5A during warm-up 

, Power After Stabilization: 0,30W max, 
Buffer: 5V + 5% 
Electronic Tuning Voltage: - 5V to + 5V 
PaCkage: 1 ,25 In, dia, x 1 ,55 In, High 
SSB Phase Noise: 

Offset (Hz) 
1 

10 
100 

1,000 
20,000 

OulputSignal: Logic 0: -0,5Vto + ,5V 
Logic 1: +4,5Vto +5,OV 

Phase Noise Level (dBC/Hz) , 
- 90 Max, 
-100 Max, 
-110 Max, 
-110 Max, 
-120 Max, 

Aging: lxl0Blvr max. 
2xl01ll/day max, 

High-Stability Ovenized Crystal Oscillator 
Frequency: 10,0 MHz - Standard 
Frequency Stability (over temperature): 

SSB Phase Noise: 

Stability 
better than ± 7xl 09 

better than ± 1,5xl0B 

Temperature Range 
Oto +70°C 

-55to + 70°C 

Offset (Hz) Phase Noise Level (dBc/Hz) 
100 -140 Max, 

10000 -160 Max, 
Warm-up to betterlhan 5xl09 within 10 minutes after turn on, 
ShortTerm Stability: Better than 5xl0l2 for 1 second, 
Power Consumption at25°C: Less than 1 W after warm-up 
Power Supply: Oscillator: +1110 13,5V 

Oven: + 20 to 30V 
Aging: Less than 5xl OlD/day 

Less than lxl0T/year 
Oulputlevel: + 7dBm into 50 ohms 
Electronic Frequency Control: Greater than ± 5xl 08 for - 5V to + 5V 
Package: 2x2x3 In, 

Miniature Ovenized Crystal Oscillator 
Frequency Range: 5 MHz to 20 MHz 
Frequency Stability (over temperature): 

Stability Temperature Range 
, bet1erthan ±0,2 ppm ,Oto +600 G 

bet1er than ± 0.4 ppm - 40 to + 70°C 
Frequency stability better than + 3xl 07 offinal frequency within 5 minutes after turn-on, 
Aging: less than 3xl 09/day after 30 days operation 
Power Consumption: 2W typical at + 25°C 

8W max. during warm-up 
Power Supply: Oscillator: + 12V standard ( + 9 to + 12V on request) 

Oven: + 12V standard ( + 9 to + 24V on request) 
Oulputlevel: OdBm into 50 ohms standard 

Other power levels or logic outputs available upori request 
Electronic Frequency Control: Standard - None 

Option - Sensitivity 0,5 ppmN over :5V to + 5V) 
Package: 1,6x1.15x1.1In, 

Precision OvenizedCrystal Oscillator 
Frequency: 10,0 MHz - Standard 

10,23 MHz - Standard 
Frequency Stability (over temperature): 

SSB Phase Noise: 

Stability 
better than ± 7xl09 

better than ± 1.5xl08 

Temperature Range 
Oto +7-1°C 

-55to + 71°C 

Offset (Hz) Phase Noise Level (dBc/Hz) 
100 -140 Max: 

,1000 -157 Max, 
Warm-up to within 5xlo9 6ffinal frequen:;\, in 10 minutes, 
Time Domain Stability: Better than 5xl0 2 for 1 second, 
Power Supply: Oscillator: + 1110 13,50V at4mA max, current 

Oven: + 20 to 30V at 120mA max, current 
Aging: less than 5xl010/day after 24 hours warm-up 

Less than lxl 07 !year continuous operation 
Output: 0.55V ± 0.05V rms into 50 ohms 
Electronic Frequency Control: More than lxl0-7 total over control range - 5V to +5V 
Package: 2.83x2,08x2.45 In, 
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Wide Range Voltage-Tuning Oscillator 
Frequency Range: 100kHz to 120 MHz 
Frequency Deviation: Up to ± 0.3% 
Lin.arity: Better than ± 1 % of peak deviation - standard 

Better than ± S% of peak deviation -lower cost 
options 

Phase noise: Performance is dependent on deviation and 
output frequency. 

Spurious: less than - 75dBc 
Supply Voltage: + 12V standard 

+ 8 to + 28V available 
Output Level: Sine, (OdBm in 50 ohms) or TTL or ECl 
Electronic Frequency Control: Standard - 5V to + 5V 

Optional other 
Operating Temperature Range: - 40'C to + 70'C 
Stability: Performance is dependent on deviation and 

temperature range. 
Package: 4.0 x 2.0 x 0.8In. 

Voltage-Controlled Low Phase Noise Oscillator 
Frequency Range: 100 MHzto 1000 MHz 
Frequency Deviation: Up to ± .005% 
Linearity: Better than ± 5% 
Frequency Stability (overtemperature): 

Stabllily 
better than ± .001 % 

Supply Voltage: + 15V standard 
+ 10V to + 20V available 

Output Level: OdBm sinewave (into SO ohms) 
Electronic Frequency Control: - SV to + 5V 
Package: 2.0 x 2.0 x 0.75 In. 
Phase Noise: 

llImperature Range 
Oto + 70'C 

Exact phase noise performance is dependent on output frequency and deviation required. 
Typical SSB Phase Noise Performance: 

Frequency: 250 MHz 
Ollset (Hz) 

1 
10 

100 
1,000 

10,000 
100,000 

Phase Noise (dBc/Hz) 
- 44 Max. 
- 74 Max. 
- 104 Max. 
- 125 Max. 
- 14S Max. 
- 155 Max. 

Miniature Temperature-Compensated 
Crystal Oscillator 

Frequency Range: 8 MHz to 2S MHz 
Frequency Stability (oven temperature): 

Stability 
better than ± 2.0 ppm 
better than ± I.S ppm 
better than ± 1.0 ppm 
better than ± O.S ppm 

Supply Voltage: + 8V standard 
+ 7.SV to 12V available 

Supply Current: SmA max. 
3.SmA typical 

Output: IV Rms ± 20% into Ik ohmS/IO ± 10pF 

Temperature Range 
-45to + 85'C 
-40 to + 75'C 
-35to + 65'C 

Oto + 50'C 

or 3.4V ± IV pk·pk into 2k ohmsI/O ± 10pF Suitable 
for CMOS gates in linear mode 

Package: 1.5 x A·x .75In. 
1.4 x .35 x .75 In . 
. 772 x .368 x 1.10In. 

Temperature-Compensated Crystal Oscillator 
Frequency Range: 

Stability Over Temperature: 
Operating Temperature: 
Aging Adjustment: 
Supply Voltage: 
Output level: 
load: 
Shock: 
Package: 

EEM 1985 

10 MHz standard 
8 to 20 MHz optional 
± 1.0 ppm Max. 
- 35'C to + 65'C 
10yrs. min. 
+ 9V (± .2V) 
5V pk·pk Min. 
600 ohmS/IO pF 
50 6's for 6 msec.1-2 sine 
1.5 x 1.5 x 0.50 In. 
1.5 x 1.5 x 0.75 In. 

For manufacturers' sales offices, see yellow pages A·1417 



2300 

p.o. Box 7859, Orlando, Florida 32854, (305) 298-2000, TWX: 810-850-4136 

PRECISION RESONATORS 

PTJ precision resonators are used for 
exacting frequency control applications. 
PTI quality is designed into both stan-

. dard and custom resonators. 

• Precision Standards 
e5MHz 
.10 MHz 
.10.23 MHz 
• AT and SC-Cut 

• AT-Cut Precision Custom Resonators 
• Fundamental Mode: 1.75 MHz to 

400 MHz 
• Third and Fifth overtones: 1.0 MHz 

to 750 MHz 
• Seventh overtone: 1.75 MHz to 

250 MHz 

• SC-Cut Precision Custom Resonators 
• Fundamental Mode: 1.75 MHz to 

400 MHz 

MODULES AND SUBASSEMBLIES 
PTI modules and subassemblies include 
IF stages, switched filter banks and mul
tiplex filters. The IF stages can accept 
HF to UHF frequency input with audio 
frequency output. Switched filters allow 
digital selection between numerous 
centerfrequency and selectivity options. 
Multiplex filters process wideband RF 
signals into multiple narrow band 
audio outputs. 
PTI design techniques incorporate per
formance and quality standards with a 
cost effective technical approach. With 
advanced products and advanced tech
nolo~w, PTI develops solutions to your 
frequency control problems. 
Inquiries on these and other custom 
modules and sub-assemblies 
are invited. 

For manufacturers' sales offices, see yellow pages EEM 1985 
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. Through its 13 years in operation, Q-Tech has been the foremost 
supplier of military crystal clock oscillators as well as many custom hybrid 
products. 

FREQUENCY RANGE 

Q-Tech was the firstsupplier of high reliability clock oscillators and the 
first to receive QPL' approval. Q-Tech oscillators fly on-board high 
performance jet fighters such as the F14, F15, F18, A6, 81 and a wide 
variety of missiles as well as virtually every other major military program. 
They also ride on every Space Shuttle flight and satellites . 

. Q-Tech is known not just for quality but also for service. Quick 
delivery has become not just a goal, but a way of life at Q-Tech. Custom 
oscillators can be designed and built quickly to meet your urgent needs. 
No order is too small, too large, too complex or too simple. 

For product reliability and delivery, make Q-Tech your #1 
source of crystal, clock oscillators and cus~om hybrids. 

Q-Tech oscillators can provide output frequencies 
from fractions.of a Hertz to 30 MHz, operating on the 
fundamental mode of the internal crystal. TTL and ECL 
clock frequencies to over 135 M Hz are available, using 
overtone modes of the crystal. 

OPTIONS AVAILABLE: 
-GATED OUTPUT 
-MULTIPLE FREQUENCY OUTPUTS 
- PRECISE DUTY CYCLE CONTROL -
- MULTIPLE FREQUENCY OUTPUTS 
- PRECISE PROGRAMMED OUTPUTS 
-VCXO's 
- FINE FREQUENCY ADJUSTMENT 
-SPECIAL PACKAGING 
-EClClOCKS 
- UHF OUTPUTS 
- RELIABLE START-UP TIME 

UPPER DIMENSIONS IN INCHES, 

TO PACKAGES-RESISTANCE WELD AND COLD WELD 

, , -0, ~D 

• ' '-::'T=-P -.--c,,-:-: .. -:-1. 

f-:-GN-:-O -+-'---1 
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VCCNDD 8 

ITP 3,9110 

GND 6 
OUT 6 

VCCNDD 12 

.&6, D I me I 

I
~MAX 

AQQ.MIN 
12.70 

\0~D 
,:/'" ~ 

ITP 2,6,17 

GNO 4 
OUT 5 

"VCCNDD 8 

Al!!l.D I ,~.. I 

if:}' MAX . :MN 
12.70 

a; 9,10 
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Note: Tighter stabilities avail
able. Consult factory. 

ECL/VHF/UHF CLOCKS & SOURCES 
ECl and sinewave clocks and sources are available 

to 400 MHz. Q-Tech will work with you to provide 
hybrid versions of high stability sources and synthesi
zers up to 1 GHz. Phase noise and G-sensitivity data 
are taken when required. Full temperature range 
-55°C to +125°C is available for these clocks and 
sources. 

TTL OUTPUTS 
Standard TIL outputs can drive up to 10 TIL loads. 

Some Q"Tech clocks use low power Schottky (lS) 
dividers and gates to reduce internal power consump
tion. These units drive 2 TIL loads or 4 lS loads over 
the full military temperature range. 

CONTINUED NEXT PAGE 
UPPER DIMENSIONS IN INCHES. LOWER DIMENSIONS IN MILLIMETERS. 

r;:=.=::;'\ T 
~MA)( 

~=-:::!) -.l 
~~MAX--l I 22.40 I 

QT4 are OT10 OT12 
ITP 3,11,124,10,11 3,11,12 ~,1,,12 

GND 7 7 8 7 
OUT 5 1 

VCCNDD 4 14 14 14 
CASE N/A N/A N/A 

.505 
12.83 

~===:!)J. 
f-- ~9 MAX --1 

OT5 aT? 
ITP 3,13,14 S,8,11 

aND 8 8 
OUT 5 4 

VCCNDD 4 16 

[ 
~~ECH ) 1. 

t..::.=" ====::.J l' 

( ) ~MAX 
~ n n u ~ H :mAE' 
1--=--1 

FOR PIN CONFIGURATIONS 
REQUEST BROCHURE BRG 

Q-rECH 
PIN 

• 
l OCM..,' 

U i u U u 
f-- ~ MAX -----1 
l OCM410.420,430 ) 

U u I U U 

~~---1 
t OCM 500 J ~ MAX 

uuHuHHiH ::AEF 
I 100 T 
1------...!12!L 2.54 -I I " ... 

FOR PIN CONFIGURATIONS 
REQUEST BROCHURE MOD 
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Z80 AND Z8000DRIVERS 
Q-Tech type QT 4/QT6 devices can be supplied with 

the output capable of driving the capacitive load, with 
appropriate logic levels, and rise and fall times. Such 
devices are ordered as QT 4 "z" XX - frequency, orQT6 
"z" XX - frequency where XX refers to frequency/ 
temperature tolerances. 
CMOS CLOCK OSCILLATORS 

Q-Tech clocks are available using high voltage 
CMOS (4000 series) or the newer, high speed CMOS. 
Extra outputs, gates and special digital functions can 
be included; often at small additional cost. Very accurate 
symmetry requirements can be met where required. 
Frequency ranges are available from fractions of a 
Hertz (Hz) to well above 20 MHz. 
SPECIAL PACKAGES AND ENCLOSURES 

We can provide units to unusual package require
ments, including miniature units withstanding 10,000 
psi and Flat Packs ("Butterfly") with less than .1 00" 
thickness, ultra-thin (;085") Ceramic Leadless Chip 
Carrier (LCC) packages and many others. 

BAUD RATE GENERATORS 
Baud rate generators are clock oscillators produc

ing an output clock signal at a frequency which is 
selectable. The output frequency is selected or pro
grammed by logic levels on four control pins of the 
generator. The output frequency is equal to 16 times 
the selected baud rate, from 50 baud to 19,200 baud. 

Q-Tech's military quality Baud Rate Generators are 
dual units with two independently selectable outputs. 
These units, typically used in serial interface devices 
such as UARTS, modems, teletypes and cassettes, 
operate from a,single 5 volt power supply. All units are 
built to the requirements of MIL-M-38510 and are 
available operational over the full military temperature 
range and screened to MIL-STO-883. For fuH details 

;MICROPROCESSOR CLOCK DRIVERS 
a-Tech has developed clock generators/drivers with 

crystal oscillator stability for almost all known micro
processors, including the recent 16-and 32-bit archi
tectures. Versions are available with TIL and/or NMOS 
output levels (as required), plus internal logic to allo\l\l 
memory clock cycle stretching and system reset/refresh 
control. These microprocessor-drivers are capable of 
driving high capacitance inputs and meeting other 
special clock requirements. They are available in both 
commercial and full MIL-spec designs. The MIL-spec 
versions comply with all the requirements imposed by 
a military or space environment, and are capable of 
meeting frequency tolerances as tight as ±50PPM 
over the extended temperature range of -55°C to 
+125°C. These units are manufactured to the qualifi
cation requirements of MIL-M-38510 and MIL
STO-883. For full details request bulletin MCO. 

VCXO 
Q-Tech clocks can be provided with frequency shift 

by external voltage capability. Often used to phase
lock Ii clock to a master frequency source, a typical 
"pulling" (frequency shift) range is ± 150PPM (±.015%) 
for a control voltage range of 8V. Consu It the factory for 
other range/capabilities. Also consider packaging 
your phase lock loop dividers, phase detector and 
loop amplifier in one custom hybrid to save cost and 
space. 

CUSTOM HYBRIDS 
Q-Tech offers the opportunity to greatly reduce 

circuit board size and volume by converting a printed 
circuit design to a custom hybrid. We offer a range of 
services to accomplish this, including circuit consulta
tion and in-house design. In addition, Q-Tech performs 
substrate screening, firing, and of course hybrid fabri
cation and testing. We would be pleased to bid on your 
hybrid needs. 

request Bulletin BRG. UPPER DIMENSIONS IN INCHES, LOWER DIMENSIONS IN MILLIMETEAS. 
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Crystal 
Products 

Crystals of proven reliability for military and industrial applications 
For 40 years, Reeves-Hoffman has been a leader in the design and 
manufacture of Quartz crystals for government and industry. We are 
the only company offering the improved stability of coldweld sealing 
at a lower cost than conventional solder-sealed units. 

All Reeves-Hoffman crystals are cut, ground, polished, plated, and 
mounted at the factory to exacting specifications. Shock, vibration, 
and hermeticity characteristics all exceed Mil-Spec C-3098. Crystals 
for oscillator and filter applications are available from 1 kHz to 200 
MHz, with varying temperature coetficients, effective resistance, 
electrical equivalents, and Q values dependent on physical 
limitations and circuit requirements. 

The staff of crystal engineers at Reeves-Hoffman welcomes the 
opportunity to Quote on and discuss your particular application. 

Ask for our free booklet, "A Specifier's Guide to Quartz Crystals," 
writien to reduce your design problems. . 

Low-Frequency Crystals 
1.0 to 1200 kHz in standard and ,miniature holders 

Throughout our long history as a quality suppli'er of low-frequency 
crystals, Reeves-Hoffm.an has dedicated our efforts towards responding 
to the changing needs of the electronics industry. As miniaturization 
reduced the size of electronic equipment. the traditionally large low
frequency crystal became one of the largest components .in the system. 
To respond to this. Reeves-Hoffman worked closely with the crystal 
users. As a result. miniature crystal holders such as the RH135. RH170. 
RH605, and RH3X8 were developed. This iSjust one example of Reeves
Hoffman's ingenuity and responsiveness to the needs of our most 
important asset ... our customers. 

Recommended Element for Holder Style vs. Frequency Frequency Range 
Frequency 

Holder Range Element Frequency 

1-10 kHz J 1-1.4 kHz RH13 
1.4-1.8 kHz RH13. El.E2 

10-100 kHz NT. XV 1.8-20 kHz RH13; El. E2. 82 

100-250 kHz 50 X 20-86 kHz RH13. El. E2. 82. 
RH170. RH135. A2. A3 

250-500 kHz DT 86-150 kHz RH36. RH47. El. E2. 
RH13. 82. A2. A3. RH6. 

500-1000 kHz SL RH33. RH170 
150-300 kHz RH36. RH47. A3. E2. 

RH13. A2. RH6. RH33. 
82. El.E3 

300-450 kHz RH36. RH47. RH6. 
The choice of element will vary. RH33. RH512. E3 
However. Reeves-Hoffman will 450-900 kHz RH42. RH43. RH18. 
choose the best element for 
your specific requirements 

, RH25. RH36. RH47. 
based on cost and performance RH512. RH6. RH33. E3 
considerations .. 900 kHz- RH42, RH43. A5. RH18, 

1.2 MHz RH25. RH36. RH47, 
RH512. RH6, Rii33, E3, 
RH605 

0 0 ~ W g t;;l 
10 

III 1111 

A2 A5 82 85 C 3X8 A3 

~ ~ q ~ ~ err 0 0 I I 

RH6 RH18 
El RH33 RH25 RH135 E2 RH36 RH13 RH42 RH170 RH512 
E3 RH43 RH47 RH605 

When specifying crystals, 
Crystal Categories please supply the following: 

1. Frequency required 
Oscillator Crystals 

- Industrial 
2. Holder style Aging: 5 to 25 x 10- 6 

3. Calibration temperature/ per year 
tolerance - Precision 

4. Oscillator load capacitance Aging: Less than 5 x 10- 6 

5. Temperature range per year or less than 5 x 10- 6 

per day after first 30 days. 
6. Maximum series resistance 

- Military 
7. Stability over temperature (per Mil C-3098) 

Filter Crystals 
See facing page 

High-Frequency Crystals 
1.0 to 200.0 MHz· 

The use of high-frequency crystals has grown continually over the years 
as timing rates. tranmission frequencies. and data-processing speeds 
increased. Fortunately. Reeves-Hoffman is continually involved in this 
evolution to the extent that we possess the capabilities to respond to 
just about any requirement for high-frequency AT-cut crystals. In the 
past. many challenges have been presented to our engineering and 
manufacturing personnel. We are extremely proud of their response 
record. and look forward to working with you to continue this trend. 

Recommended Holder.Styie vs. Frequency Frequency overtone 

1-30 MHz AT. Frequency Holder 
fundamental 

1.0-2,5 MHz RH36. RH47. E3. RH6. 
AT. RH33. RH512. C 2Q-6OMHz 
thi rd -overtone 2.5-10 MHz RH36. RH47. RH42*. 

RH43*. RH18*. RH25*. 
60-125 MHz AT. 

fifth overtone 
A5*.·RH6. RH33. E3. 
RH512.85.C 

AT. 
10-100 MHz RH42. RH43. RH18. 

125-160 MHz RH25. A5. 85. E3. 
seventh overtone RH512 

160-200 MH,z AT. 100-200MH2 RH42. RH43. RH18. 
ninth overtone RH25. ,11.5. E3. RH512 

'Contact factory 

Holder Specificaiions 
for detai Is. 

Holder Max. Max. Max. Pin Dimensions 
Type Seal' Height Length Width Dia. Spacing 

A-2 CW 1.550 .400dia. .0185 .200 
A-3 CW 1.000 .400dia. .0185 .200 
A-5 CW .. 260 .400 dia. .Q185 .200 
8-2 CW 1.550 .600dia. .Q185 .282 
8-5 CW .260 .600 dia. .Q185 .282 
C CW .350 .830dia. .Q185 .375 
RH3X8 .327 .118dia. .012 .043 
E-l CW .360 2.100 .730 .020 1.000 
E-2 CW .360 1.595 .730 .020 1.000 
E-3 CW .360 .770 .770 .020 .375 
RH-6 SS .775 .757 .352 .050 .486 
RH-13 SS 1.526 .757 .352 .050 .486 
RH-18 SS .530 .435 .183 .0185 .192 
RH-25 SS .530 .435 .183 .040 .192 
RH-33 SS .775 .757 .352 .030 .486 
RH-36 CW .775 .757 .352 .050 .486 
RH-42 CW .530 .435 .183 .040 .192 
RH-43 CW .530 .435 .183 .017 .192 
RH-47 CW .775 .757 .352 .030 .486 
RH-135 CW .135 .50'0 .135 .010 .080 
RH-170 CW .170· .500 .135 .010 .080 
RH-512 SS .650 .564 .234 .030 .275 
RH-605 CW .261 .435 .183 .017 .192 

'CW=coldweld Alternate pin configurations and locations are available. 
SS -solder seal 
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Reeves-Hoffman custom designs and 
manufactures passive quartz crystal filters to 
meet the exacting specifications of companies at 
the leading edge of technology. 

By utilizing computer-aided design and analysis, 
our staff of professionals can solve your most 
perplexing problems. Computer controlled 
frequency synthesis and network analysis provide 
accurate testing of amplitude, phase, and delay to 
assure precise filter pertormance~ Image 
parameter, modern network theory (Butterworth, 
Chebyshev, Bessel, Gaussian, Cauer) and Lemer 
synthesis techniques are employed to obtain the 
desired frequency response. 

Because of Reeves-Hottman's military approved 
crystal manufacturing capability, we are able to 
produce quartz crystals which will satisfy the 
demands of the filter design. The high standards 
of our Quality Control Department assure that both 
crystals and filters are manufactured and tested to 
applicable military specifications. 

Contact our sales or engineering department; 
we welcome the opportunity to review your 
requirements. 

Applications: 

Missile Guidance 
Fire Control 
Doppler Radar 
ECM/ECCM 

Satellite Communication 
Telecommunications 
Military Radios 

To order filters, please specify: 

1. Center frequency and tolerance. 
2. 3 or 6 dB bandwidth. 
3. 40 or 60 dB bandwidth and frequencies 

at these points if asymmetric. 
4. Minimum attenuation in stopband. 
5. Passband ripple. 
6. Insertion loss. 
7. Phase or delay requirements. 
8. Input and output impedance (tolerance). 
9. Operating temperature range. 

10. Packaging details. 
11. Additional electrical and environmental 

specifications as required. 

BAND PASS 
Fo: 10KHZ to 200MHZ 
Designs: 

Chebyshev 
Butterworth 

IDE BAND S 
F 
C 
0: 10KHZ to 30 MHZ 
arrier Attenuation: 

Bessel 
Gaussian 

According to specificafions 

EQUALIZED 
DELAY FILTERS 
Fo: 100KHZ to 30MHZ 
Delay: 

Equalized to specifications 

BAND REJECT 
Fo: 50KHZ to 100MHZ 
Rejection Band: 

According to specifications 
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XO's 
FREQUENCY RANGE: 

3.00 MHZ thru 200.00 MHZ 
STABILITY: 
~F/6Temp: See Below, Seven Std. Options 

LOGIC FAMILIES: 
T.T.L. CMOS ECl 

lOGIC FAMI~Y T.T.l. CMOS ECl 
Frequancy Range 3 MHZ .10 100 MHZ 3 MHZ to 20 MHZ 3 MHZ to 200 MHZ 

Outpul Derivad Irom m gate Derived Irom CMOS gata Derived from ECL gata 

Symmalry 45155 Ihru 55/45 40/80 I11ru 60140 45155 thru 55/45 

Stability 

6116 T Standard .. ± 0.01% (O·C to + 7O·C) ~ 

Option 1 .. ± 0.0050/t (O·C 10 + 7O·C) ~ 

Oplion 2 .. ± 0.001% (O·C to + 7O·C) ~ 

Option 3 .. ± 0.01% (- 55·C to + 125·C) ~ 

Option 4 .. ±0.005% (-55·Cto +125·C) ~ 

Option 5 .. ±0.002M\1 (-55·C to +125·C) • 
Option .. ±0.1IIIOfi% (O·C to +SO·C) • 

Notes: Sinewave Output aiso available, Std. Sinewave Output ~ Odbm 'into 50 11. 
Sinewave Output Frequency can be extended to 600 MHZ. 

VCXO's 
FREQUENCY RANGE: 

3.00 MHZ thru 9'1.00 MHZ 
DEVIATION CAPABILITY: 

From ± 75 ppm thru ± 1500 ppm 
LOGIC FAMILIES AND SINEWAVE OUTPUTS 

lOGIC FAMilY T.T.l. CMOS ECl 
Frequency Ranga 3 MHZ to 90 MHZ 3 MHZ t~ 20 MHZ 3 MHZ to 90 MHZ 

Output: logic Derived lrom m gata Derived lrom CMOS gate Darived lrom ECl gate 

Outpul: Sine Siandard Oulpul is O/dbm Into a SOil Load 

AFC CHARACTERISnCS 

Input Impedance Modals availabla lrom 1KIlIo SOKIl 1KIlIs SId. 

Modulation Slope Both (+) and (-) are available (+) II Std. 

Modulation Rasponse DC 10 100KHZ on speciallrequanclas DC to 20 KHZ is Sid. 

Modulation Voltaga Many options available: 

Demodulated Dlstorlion As low as 1% at ± 1000 ppm deY. :w. is Std. 

Notes: Output Frequencies, for Sinewave Output, can be extended to 600 MHZ. Output Frequencies 
above 30.00 MHZ are generated wi1h frequency multipliers. 
Complete phase lock loops are available. 
Very wideband VOW's with deviations (up to ± 10%) are available. 

TCXO's 
FREQUENCY RANGE: 

Crystal 
Oscillators 
Discrete 

3.00 MHZ thru 30.00 MHZ 
STABILITY: 
~F/LiTemp: See Below, Six Std. Options 

LOGIC FAMILIES: 
T. T.L. CMOS ECl 

lOGIC FAMilY T.T.L. CMOS 

2300 

Eel 
Frequency Range 3 MHZ 10 30 MHZ 3 MHZ 10 20 MHZ 3 MHZ to 30 MHZ 

Output Derived from m gate Derivad from CMOS gate Derlvad lrom ECl gate 

symmetry 45/55 thru 55145 4O/801IIru6Ol40 45155 Ihru 55145 

Stability 6 FIll. Temp. 

Dption 1 .. ±O.S ppm (+10·C to +40·C) • 
Option 2 .. ± 1 ppm (O·C to + SO·C) • 
Option 3 .. ±2 ppm (-10·C to +60·C) • 
Optldn 4 .. ± 3 ppm (-15·C to + 65·C) ~ 

Option 5 .. ±4 ppm ( 2O·C to + 7O·C) ~ 

Option 6 .. ± 5 ppm (- 25·C to + 75·C) • 
Notes: Sinewave Output also' available, Std. Sinewave Output is Odbm into 50 11. 

Frequency Stability vs. Temp. Options can be extended to ± 0.5 ppm over - 4Q·C to +85°C 
at selected frequencies. 
Output Frequencies to 60.00 MHZ, without built·in multipliers, are available. 

OCXO's 
FREQUENCY RANGE: 

1.00 MHZ to 10.00 MHZ 
AGING RATES: 

As low as ±5x10-10/day. 

Frequency Range: 1 to 10 MHZ. Range can be manded to 100 MHZ with internal . 
lrequency multlplien. 

Output Voltage: 1.0 VRMS ± 2IWa Into SOil. Alilorms 01 logic are also available. 

Aging Ralas: 

Stability: 

Input Voltage: 

Input Power: 

Timing: 

±5 x 10""24 hnalter 72 bn continuous operation 
± 1 x 10"/24 hn alter 72 hn continuous operation 
± 5 x 10"'0/24 hn aller 120 hn conlinuoul operation 
These aging rates are a selectable paramuter. 
Short Term 3 x 10'" nnsl SEC 
6116B+ ±5·x 1 ... , ±111111 around B+ and B+ = +20 10 +28 

VIIC 
6116Rl ± 1 x 1 .... " ± 1II1II around SOil 
-6116Temp. ±1 x 1 .... /0·C 10 +60·C 

± 2 x 10" - 2O·C to 65·C 

Any lrom + 20 V.D.C. 10 + 28 V.D.C, Selectable by P.O. 

5 walll maximum 

Mechanical: ± 5 x 10" min. 
Electrical: ± 5 x 10:' min. (+ 2VDC to + 10 VOC) 

A·1426 For manufacturers' sales offices, see yellow pages EEM 1985 
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REEVES- HOFFMAN 
Division, Dynamics Corporation of America 
400 West North St., Carlisle, PA 17013 U.S.A. 
Phone: 717-243-5929/TWX: 510-650-3510 

Hybrid XO's 
FREQUENCY RANGE: 

200.00 HZ thru 200.00 MHZ 

lOGIC FAMilY Y.T.L. CMOS ECl 
Frequency Range 16 MHZ to 100 MHZ 200 HZ to 20 MHZ 3 MHZ to 200 MHZ 

Output 

Symmetry 

Stability 

6.11 6. T Standard 

Option 1 

Option 2 

Option 3 

Option 4 

Option 

From m gate 

45155 thru 55/45 

.. .. .. 
.. 
.. 

From CMOS gate 

40/60 !bru 60/40 

t 0.01% (O°C to + 70°C) 

t 0.005% (O°C to + 70°C) 

t 0.001% (O°C to + 70°C) 

to.01% (-55°C to +125°C) 

t 0.005% (- 55°C to + 125°C) 

From ECl gate 

45/55 thru 55/45 

..... --- to.0025% (_55°C to + 125°C) ---•• 

Option & .. t 0.0005% (O°C to + 50 0 C) • 

Notes: Initial accuracy on options (1) thru (6) is to.OO1% at room temp. 

--

Models available with external frequency adjust capability. External capacitor between pin 
(1) and circuit ground. 

PACKAGE HEIGHT 
MAXIMUM .200 

TTL 
Hybrid Crystal 
VCXO's 
FREQUENCY RANGE: 

4.00 MHZ thru 30.00 MHZ 

FREQUENCY DEVIATION: 
± 75 ppm min. with ± 1.5 VDC 

Stability 

Temperature Range 

PIN CONNECTIONS 
1. CASE & CIRCUIT GND. 
7. CASE & CIRCUIT GND. 
8. OUTPUT 

14. VCC = +5.0 V.D.C. 

AFC CHARACTERISTICS 
Input Voltage 
Frequency Deviation 
Modulation Response 
Unearlty 
Modulation Slope 
Input Impedance 

PACKAGE HEIGHT 
MAXIMUM .335 

+ 2.5 V.O.C. t 1.5 V.D.C. (On AFC pin #1) 
t 75 P.P.M. min. with t 1.5 V.D.C. 
DC to 20KHZ 
Less than 50/0 from a straight line 
( + ) As Input voltage goes pOlIUve, lrequlncy Increases 
5OKO min. 

PIN CONNECTIONS 
1. A.F.C. INPUT 
7. CASE AND .cIRCUIT GND. 
iI. OUTPUT 

14. VCC = +5.0 V.D.C. 

• 

TTL 

FILTERS 

Crystal 
Oscillators 
Hybrid 

Hybrid Crystal 
TCXO's 
FREQUENCY RANGE: 

12.50 MHZ thru 25.00 MHZ 
STABILITIES: To± 5 x 10-7 

SPECIFICATIONS 
re Uln Ran I 12.50 Ibru. Z 

calibration External 10K Potentlometlr 7.0 P.P.M. Min. 
Fre uen Stabll 
o Ion 6.11 6. Tem . 

1 2.5 P.P.M.I _35°C to + 75°C 
2 1.5 P.P.M.I _35°C to + 75°C 
3 1.0 P.P.M.I _35°C to + 75°C 
4 1.0 P.P.M.I O°C to + 75°C 
5 1.0 P.P.M.I O°C to + 50°C 

~ .. ~6;-____ ~~0~.5~P~.P~.M~.~/~0~oC~t~0?+~50~oC,~~ ______ ~ 
6.1/6.8 + 0.01 P.P.M.I + 10.0 1.0 V.D.C. 
6.1/6.RI 0.05 P.P.M.I 500 50 an an II 
6.1/6.Tlme 1.0 P.P.M.I r" 40°C avaril I 

-130 dbc 25 KHZ 
INPUT· +10.0 V.D.C. 1.0 V.D.C./5 MA max. 
OUTPUT 
Wave Sha I A·C cou led ne atlve ulse 
Am ltude 1.0 V.P.P. min. - 5003 V.P.P. max. 

PIN CONNECTIONS 

PACKAGE HEIGHT 0 ,. ~ -~--; i f 
MAXIMUM.335 I ~~_~) T r l 

1. REGULATEO D.C. 
3. ELECTRONIC FREQ. 'ADJ. 
5. N.C. INTERNAL USE ONLY 

I~~-dl 

Hybrid OCXO's 

7. CASE & CKT GROUND 
8. OUTPUT 

10. N.C. INTERNAL USE ONLY 
12. N.C. INTERNAL USE ONLY 
14. +10 V.D.C. 

FREQUENCY RANGE: 
8.00 MHZ thru 12.00 MHZ 

VOLUME: 
Less than 0.8 cu. in. 

Frequency Ranga: 
Output Voitagl: 
Harmonic DllIOrtlon: 
Stability: 

Input Voltagl: 
Input Power: 

Warm·Up: 

8.00 MHZ thru 12 MHZ. 

Odbm - 5011 
10~ mextmum. 
6.11 6. Tamp: 
6.11 6.Powar: 
6.116.RL: 
6.116.Tlme: 

t 1 x 10" I (OOe to + 70°C) 
t1x10"lt10% 
t 1x 111"'1 t 10% 
± 1 x 111"'/Ylar altar 30 dayS, 

continuous operation 

+ 12 V.D.C. t 10%. 
.8W mextmum at tum on • 
. 5 watts typ II + 25C altar wam·up. 
30 min. max. to within t 1 x 10" 01 24 hr. frequency. 

Extlrnal Frequency Adj.: External 10K potantiomlilr. A regulated voltage Is provided lor Ibl 
external lrequlncy adjustment poIentiometer. 

SIZII: 1.00" dla. x 1.00" high (dla. at sealing ring 1.2") 
Notes: Fast warm·up unilS available to 3 min. 

Frequency range can be extended to 20 MHZ at relaxed aging speclflcations. 

RL 
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SaRonix offers a broad line of 
crystal products wHh the best com
bination of price, quality, delivery, 
and service available. we carry a 
large stock of commonly used 
crystals, and feature rapid turn
around time on special units and 
large production runs. 
In addition to the Industry standard 
holders, many special configura
tions and a wide range of miniature 
units are available. We provide 
back-up stock for all scheduled 
orders. 
Send your drawings and specifica
tions, or call our Customer Service 
Department for ordering assis
tance and availability. Toll free 
(800) 227-8974 or 
(800) 422-3355 (CA) 
(415) 856-4732 (FAX) 
348465 SARONIX PLA (TLX) 

NTF3238 

NTF3226 

~~-I-~---l 
I~'"~* 
<1>205 2.±05 70",0.1 
----081 ~028:!:004 .. 

39A Series 

49S Series 

.... 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

Nymph Products 
bY'SaRonix 

Quartz Crystals 

Standard Microprocessor Crystals 

2300 

The following selection chart lists NYMPH AT-cut quartz crystals for most common microprocessor 
applications available from stock. 

FREQ. NYMPH REQ. NYMPH FREQ. NYMPH FREQ. NYMPH 
MHz PARTNa MHz PART NO. MHz PART NO. MHz PART NO. 

HC-33IU HC-18/U HC·ts/U HC-18/U. 

1.o000b0 NYP01Q·13 3.579545 NMP035A 9.216000 NMP092 27.000000 NMP270 
1.000000 NMPOI0 3.600000 NYPo36-30 9.830400 NMP098 30.000000 NMP300 
1.843200 NYPOlS-13 3.600000 NMP036 10.000000 NMPlOO 32.000000 NMP320 
1.843200 NMP018 3.686400 NYP037-20 10.738635 NYPI07-32 36.000000 NMP360 
2.000000 NYP020-2D 3.686400 NMP037 10.738635 NMPI07 40.000000 NMP4QO 
2.000000 NMP02D 3.932160 NYP039-12 11.000000 NMPIlO 48.000000 NMP480 
2.097152 NYP021-20 3.932160 NMP039 11.059200 NMP111 
2.457600 NYP024-32 4.000000 ~~~020 r 

12.000000 NMP120 
HC-44IU 

2.457600 NMP024 4.000000 12.288000 NMPI22 
3.579545 NYP035-18 4.194304 NYP041-12 13.516800 NMP135 6.000000 44N06O 

4.433619 NYP044-20 14.318180 NMP143 _ 8.000000 44N08O 

HC~18IU 
4.915200 NMP049 14.745600 NMP147 10.000000 44NtOO 
5.000000 NYP050-20 15.000000 NMP150 12.000000 44N120 

1.000000 NMPOI0A 5.068800 NMP051 16.000000 NMP160 12.500000 44Nt25 
1.843200 NMP018A 5.185000 NYP052-20 16.384000 NMP163 14.318180 44N143 
2.000000 NYP020A-20 5.714300 NMP057 17.360000 NMP173 14.400000 44Nl44 
2.000000 NMP020A 5.990400 NMP059 18.000000 NMPI80 15.000000 44Nl50 
2.097152 NYP021A·20 6.000000 NMP060 18.432000 NMPl84 16.000000 44NI60 
2.457600 NYP024A-20 6.144000 NYP061-30 19.354000 NMP193 18.000000 44Nl80 
2.457600 NMP024A 6.400000 NYP064-20 19.660800 NMP1% 18.432000 44NI84 
3.000000 NYP030A·30 6.553600 NMP065 20.000000 NMP200 19.354000 44N193 
3.000000 NMPOJOA 7.000000 NMP070 22.118400 NMP221 19.660800 44NI96 
3.276800 NYP032A-15 7.159090 NYP071-20 23.400000 NMP234 20.000000 44N1OO 
3.276800 NMP032A 7.372800 NMP073 24.000000 NMP240 22.118400 44N121 
3.330000 NMP033A 8.000000 NYP080-18 24.576000 NYP245-18 .24.000000 44N240 
3.579545 NYP035A-18 IWOOOOO NMP080 25.000000 NMP250 25.000000 44N250 

Miniature Quartz Crystals 

NTF Series 
Designed for use in parallel resonant Pierce oscillators. Highly stable, low cost fundamental mode 
tuning fork type crystals for low power application. . 

Electrical Specifications: 
Frequency Range at 25°C-F 
Turnover Temperature-To 
Temperature Characteristics-K 
Quality Factor-Q 
Load Capacitance;CL 

Series Resistance -R, 
Motional Capacitance-Cl 

Shunt Capacitance-Co 
Drive Level-P. 

39A Series 

10 to 200kHz 
25°C ±5°C 
-'-0.038ppm/oC,2 Typical 
80,000, Typical 
9.5 to 15pF, Typical 
SOK Ohms, Typical 
.OO21pF, Typical 
1.lpF, Typical 
"'4tW 

Temperature Range: _ 
Storage 
Operating (Industrial) 
Operating (Military) 

Aging during first year 
Shock Resistance 
Vibration Resistance 
Frequency Tolerance at 25"C 

"i>:.' tolerance 
"BI! tolerance 
"C" tolerance 

~ 55 to + 125°C 
-40 to +SO"C 
- 55 to + 125°C 
10ppmmax. 
1000g,lms, 'h sine wave 
109, 10Hz to 2kHz random 

±30ppm (0.003%) 
±100ppm (0.01 %) 
±1000ppm (0.1 %) 

An A'Fcut strip resonator crystal housed in a miniature 3.1x9.3mm tubular package. It has the same 
temperature characteristics as traditional AT cut crystals but requires only 20% of physical PC board 
space compared to the standard HC-18/U holders. 

Electrical Specifications 
Frequency Range at 25"C- F 

Temperature Characteristlcs-K 
Load Capacitance-CL 

498 Series 

4.0000 to 20.0000MHz 
±20ppm 
±20ppm-20"to+85"C 
20pFto 32pF 

Effective Series Resistance -R, 

Drive Level- p. 
Shunt Capacitance-Co 

15-120 Ohms 
(Frequency dependent) 
.5mWmax. 
7pFmax. 

Designed to replace the standard HC-18/U, HC-43/U and HC-49/U holder in applications where board 
height is a problem. This miniature AT cut strip resonator crystal is housed in a 4mm high package. 

Electrical Specifications: 
Frequency Range at 25°C- F 3.500 to 20.0000MHz 

±30ppm 
Temperature Char~cteristics-K ±30ppm -20"C to +70"C 

Effective Series Resistance- R, 
Drive Level- p. 
Shunt Capacitance- Co 

150 to 35 Ohms 
500 to 50IL W max. 
7pFmax. 

Q (). 4010 Transport Street - Palo Alto, California 94303 
•• " S 11 () iliX. • • • • (415) 856-6900 - (BOO) 227-8974 - (800) 422-3355 (CA) 

------------------------------------ \ 
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Rugged hermetically sealed 
miniature ceramic package. 
Available in 2-pln DIL version with 
standard IC lead spacing or with 
leadless contacts for surface 
mounting by rellow solder or 
conductive epoxy and other 
techniques. 

Packages CX-1 

·03 Side Leads ·01 No Leads 

Packages CX-2 

Dimensions and case styles - CX·2 

·03 Side Leads 

8 1 
• .1~ (5~~) 

.11°(3.81) 
(2.79) 

030...jr.! ,1)45(1.14) 
(.76).-\ ' f-.064(1.63) 

i 
g==-""""[.005II~.0005 .1n3+.001/33+ G25} 

__ (1.30~.013) I TYP-.O!l2(.05O) 

lffi: 1 ~----'ri-. (~~ k --
~ lUI ·"'U 

H(~ ~p(~) ,(5~~ 
·04 Side Leads 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

Nymph Products 
by SaRonix 

Miniature Quartz Crystals 

CX8eries 
Features 
• High Performance • Superior Quality Factor • Rugged and Shock Resistant 

2300 

• Excellent Stability • Extremely Low Aging • Small IC Compatible Dimensions 
• Low Power Consumption • Precision Tuned by Laser 

General Characteristics 
Temperature Range: 

Storage ...................... -55 to +125"C 

Vibration Resistance. . . . . . . . . . . .. 109 rms, 10Hz to 2kHz random 

Drive Level .. . . . . . . . . . . . . . . . . .. "'ll',w (IO-499kHz), 

Operating (industrial) . .. . ..... -40 to +8O"C 
ID,£W (500-2000kHz) 

Operating(military) .......... -55to+125"C Typical Shunt Capacitance: 

Parabolic Temperature Coefficient. typically -O.038ppml("C)2 CX-IV or 2V IO-499kHz ....... 1.4pF 

Aging During First Year __ 

Shock Resistance. 

IOppmmax CX-IV or 2V 500-2000kHz .... O.85pF 

lOOOg, Ims, 1/1 sine wave CX-IH or 2H IO-6OOkHz ...... l.4pF 

Application 

I 
I 
I 
I 

Co ..1£' 
~ 

Crystal 

~ '""7 
Parallel resonant Pien:e oscillator 
(single inverter). 

Ordering Information 

Series resonant oscillator (two inverters). 

CX-1Y !!Q! 49.131kHz Typical part number 

Package ~I I ,-I ---- Frequency 
CX = Ceramic Case . 

Package Size L-. ------ Version 
1 = Standard size 01- No Leads 
2 = Miniature size 02-End Leads (CX-2 only) 

03-Side Leads 
04-Side Leads (CX-2 only) 

Oscillator"JYpe ------' 
V = Pierce Oscillator 
H = Series Oscillator 

'---~---- Calibration Tolerance 
A, B, or C. See 
separate tabulation. 

Note: For surface mount applications designate Version 01 -No Leads. 

Standard Frequencies (kHz) Standard Calibration Tolerances 

10.000· 25.000 60.000 500.000 Frequency Calibra tion tolerances a t 25°C 

12.800· 30.720 75.000 768.000 kHz A B C 

15.360· 31.500 76.800 1000.000 
±0.003% ±0.01% ±0.1O% 16.000 32.768 77.500 1048.576 10-74.9 

16.384 38.400 100.000 1228.800 75-169 ±0.005% ±0.01% ±0.10% 

18.641 40.000 153.600 170-249 ±0.010% ±0.02% ±0.20% 

19.200 40.960 240.000 250-499 ±0.020% ±0.05% ±0.50% 

20.480 48.000 307.200 500-2000 ±0.050% ±0.1O% ±1.00% 

·CX-10nly Special frequencies and tolerances 
available upon request. 

Standard marking is frequency plus 
V (Pierce) or H (Series) .. .. S~~()Bi" ..... 4010 Transport Street • Palo Alto, California 94303 

(415) 856-6900 • (BOO) 227-8974 • (800) 422-3355 (CA) 
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The SaRonlx NYMPH crystal clock 
oscillator family includes a wide 
variety of state-of-the-art thick fllm 
hybrid devices for generating m, 
CMOS, ECl, Baud Rates, and 
special output characteristics. 

PlnlN/C 

Ptn80vtpul PIII14.+5VOC 

A crystal controlled, highly 
accurate and stable CMOS com
patible oscillator. Device features 
Include low power consumption, 
low aging, and a hermetically 
sealed all metal package. The 
32.768kHz frequency, dividing 
conveniently to 1 Hz, is selected for 
real time applications. 

Standard Marking Format 

t--DateCode 
SARONIX D 
rX_T._A_L_O_S_C--'=""i1 V-~"ency 
~.--:-j;::::==~JLType,MOdel, 

Stability ToIel'll:nce 

I 
OenotesPin1 

Scale: None (Dimensinns in In~~) 

A·1430 

NyInph Products 
by SaRonix 

Crystal Clock Oscillators 

NCT Series (TTL) 
Freq. Range: 250kHz to 70MHz 
Freq. Stability: 

Optg. Temp. Rnge: 

±0.002S to ±1.00% over operating 
temperature and voltage 
Oto+70"C 

Input Voltage: +SVDC±O.SV 

NCC Series (CMOS) 
Freq. Range: 
Freq. Stability: 

Optg. Temp. Rnge: 
Input Voltage: 

250kHz to 24MHz 
±O.OOS to ±O.OS% over operating 
temperature and voltage 
Oto+70"C 
(Von) +3VDC to +7VDC 

NeE Series (ECl) 
Freq. Range: 

10kHFamily 
10k Family 

Freq. Stability: 

Temp. Range: 
Operating: 
Storage: 

SOMHz to 300MHz 
S.OMHz to 140MHz 
±0.002S to ±1.00% over operating 
temperature and voltage 

Oto+70"C 
- SSoC to +.12SoC 

32.768 kHz Series (CMOS) 
Part Number: NCC020C-32.7680 
Frequency: 32. 768kHz 
Freq. Tolerance: ±0.002S% at 25"C 
Optg. Stability: ±O.OOS% 
Temperature Range: 

Operating: DoC to + 50°C 
Storage: - 3Q°C to + 85°C 

Input Voltage: 
Rated: +SVDC ±1O% 
Operating: +3VDCmin. +12VDCmax. 

Special Circuit Design Available: 

• Dual Output • Tri-State 
• Complementary Output • Enable-Disable 

TTL Output: 
Symmetry: 
Rise & 
Fall Times: 

"O"Level: 
"I"Level: 
Output Load: 

CMOS Output: 
Symmetry: 
Rise & 
Fall Times: 

Input Voltage: 
Input Current: 
Rise & Fall Times: 

10kHFamily 
10k Family 

Symmetry: 
Output Drive: 

Input Current: 
CMOS Output: 

Symmetry: 
Rise & 
Fall Times: 
"O"Level: 
'TLevel: 
Output Load: 

SO% ±1O% atl.4VDC Level 

8ns max. for 2S0kHz to 25MHz, 
6ns max. for 2SMHz to 60MHz 
+0.4 Volts 
+2.4 Volts 
1 to 10 TTL gates 

50% ±10% at 50% Voo 

20% Von to 80% Vno: Tr "" lOns max., 
Tf ~ 7ns max. (1 TTL) 
0.4Vt02.4V: Tr=6nsmax., 
Tf = 6ns max. (1 TTL) 

'-S.2V ±S% 
30mA typical 

l.5ns 
2.0ns 
so% ±10% at V •• 
son to -2.0VDC 

100~A max., 7S~A typical 

50% ±10% at 50% Von 

60nsecmax. 
Vss + O.SV max. 
Vnn -O.SV min. 
200kfl atlSpF 

• BaudRate 
• Fast Risf;!IFall Time 

Call SaRonix for latest surface mounting and automatic insertion product information. 

4110 Transport Street· Palo Alto, California 94303 
(415) 856-6900 • (800) 227-8974 • (800) 422~3355 (CA) 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

Nymph Products 
by SaRonix 

2300 

, Crystal Clock Oscillators 

A Real Time Clock incorporating an 
on board quartz crystal in a single 
16-pin DIP package, eliminating 
the need for external crystal, 
resistors and capacitors. 

,,('.' 
ii31, 

Sc;,I. Non" IOlml"SIOnSlnm~~I' 

A multiple outll'It crystal oscillator 
combining an AT cut crystal and 
CMOS IC circuitry in a standard 
14-pin DIP package. The unit has a 
primary output between 10 and 20 
MHz and an auxiliary divider 
system providing outputs of 1/2, 
1/4,1/8 and 1/16 of the primary 
frequency. Pin 7 is grounded to the 
case to reduce RFI. 

I 

RTC Series (Real Time Clock) 
• Built in 32.768kHz quartz crystal. 
• Low power standby operation. 
• Addressable counter start, stop, 

and reset function. 

Electrical Characteristics 

Absolute Maximum Ratings 

Item Symbol 

Power voltage Voo 

• 12-hour or 24-hour format. 
• Automatic leap year selection . 
• Microprocessor compatible 4-bit 

data bus. 

Conditions Rated Value 

Ta = 25°C -0.3-7 

• Standand 16-pin DIP package. 
• Pin to pin compatible with 

MS58321RS . 

Unit 

V 
Input voltage VI Ta = 25°C GND -0.3- Voo +0.3 V 
Output voltage Vo Ta= 25"C GND -0.3- VDO +0.3 V 
Storage temperature Tstg -30-+80 °C 

Working Range 

Item Symbol Conditions Range Units 

Power voltage Voo 4.5-5.5 V 
Data-holding voltage VOH 2.2-5.5 V 
Quartz frequency fa 32.768 kHz 
Working temperature Top -10-+60 °C 

Note Data-holding voltage: Data outside the IC is not guaranteed. This voltage guarantees. clock 
operation. 

NCM Series (Multiple Output) 
Freq. Range: 
Freq. Stability: 

Temp. Range: 
Operating: 
Storage: 

Input Voltage: 
Rated: 
Operating: 

Input Current: 

625Hz to 20MHz 
±0.0l0% over operating temperature 
and voltage 

-l00C to +700C 
-300Cto+800C 

+5VDC±10% 
+4VDC to +7VDC 
lOrnA max. at 25°C, 4mA typical 
15mA max. over operating 
temperature 

Output Frequencies (in MHz) 

Base Output Dividing Ratios 
Frequency 1/1 1/2 1/4 

10.0000 10.0000 5.0000 2.5000 
12.0000 12.0000 6.0000 3.0000 
12.2880 12.2880 6.1440 3.0720 
14.31818 14.31818 7.15909 3.579545 
16.0000 16.0000 8.0000 4.0000 
17.734476 17.734476 8.867238 4.433619 
18.4320 18.4320 9.2160 4.6080 
19.6608 19.6608 9.8304 4.9152 
20.0000 20.0000 10.0000 5.0000 

Special frequencies available upon request. 

Output: 
Symmetry: 
Rise & 
Fall Times: 

"0" Level: 
"1" Level: 

1/8 

1.2500 
1.5000 
1.5360 
1.789773 
2.0000 
2.216810 
2.3040 
2.4576 
2.5000 

50% ±10% at 50% Voo 

20% Voo to 80% Voo: Tr = 15ns max., 
Tf = 15ns max. (1 TTL) 
0.4Vt02.4V:Tr= 6nsmax., 
Tf = 6ns max. (1 TTL) 
Vss +0.5V max. 
Voo -0.5V min. 

1/16 

0.6250 
0.7500 
0.7680 
0.894886 
1.0000 
1.108405 
1.1620 
1.2288 
1.2500 

.• S~fl()g ix ..... 4010 Transport Street· Palo Alto, California 94303 
(415) 856-6900 • (BOO) 227-8974 • (800) 422-3355 (CA) 
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SAW Resonator Products 
Surface Acoustic WiNe Technology provides performance advantages and design 

flexibility that has proven to be invaluable io engineers in need of reliable, reproducible 
components featuring linear phase, tempera/ure stability, small size, low shape factor and 
excellent rejection. Increasingly, S/>W technology is meeting the exacting requirements of 
modern systems with high performance resonators, resonator/ilters, oscillators, and other 
state-of-the-art signal processing components such as pulse compressors, delay lines, 
and bandpass filter products. In addition to this broad product line, Sawtek provides the 
iotal engineering support needed to make the proper design trade-oils among key 
parameters in order to achieve the optimum performance available from S/>W technology. 

SAW RESONATORS 
Sawtek offers SPIN resonators at 

fundamental frequencies from 100 MHz to 
more than 1000 MHz. These are high Q 
components which are primarily intended to 
be used in oscillators and are also used for 
both bandpass and notch filters. Sawtek 
resonators are inherently spur free in 
oscillator applications, exhibit low motional 
resistance, and have a pulling range 
comparable to a 3rd overtone bulk wave 
crystal. Typical values of Rs range from 
15 [l to 150 [l and capacitance ratios are 
nominally 2000:1. Incorporation of 
special metalization improves oscillator 
noise performance by permitting drive 
levels up to +20 dBm. These quartz 
devices can achieve temperature stabili
ty of less than 50 PPM from DOC to 60OC. 
Both one-port and two-port configura
tions are available. 

Sawtek maintains a large inventory of 
pre-tooled SPW resonator crystals 
including many frequencies for CATV 
convertor applications. New designs can 
also be tooled rapidly to meet custom 
requirements. The 668 MHz resonator 
shown below is representative of 
Sawtek's low-cost standard products. 

668 MHz 
8SKHzlDIV 

SAW OSCILLATORS 
SPW resonator-controlled oscillators 

are currently produced by Sawtek for 
military and aerospace systems. 
Because they are able to operate at 
fundamentals of over 1000 MHz, SPW 
oscillators simplify deSign, reduce cost, 
and improve noise perfonmance through 
the elimination of multiplier stages. In 
many applications H is also possible to 
achieve adequate power in one stage to 
directly drive a mixer and thereby 
eliminate the need for a buffer/amplifier 
stage. 

Typical of the company's oscillator 
products is a fixed frequency, oven 
stabilized S/>W resonator oscillator at 
740 MHz. All spurious and hanmoriics 
are down 60 dB; the short-tenm stability 
is ±2.5xl0-1O for 1.0 to 25 second 
averaging times and the phase noise is 
120 dBC/Hz for a 2.5 kHz offset. The 
frequency versus temperature stability of 
this miniature ovenized unH is ±2 PPM 
. from -15° to +6O"C. A maximum power 
consumption of only 1.75 watts at -15°C 
ambient is achieved. Sawtek also offers 
assistance in oscillator design for low
cost consumer and commercial applica
tions and is prepared to help evaluate 
the suitability of SPW oscillators for each 
new application. 

740 MHz 
1 KHzlDIV 

Sawtek maintains a leadership role in SAW technology through the development 
and production of superior SAW components and a proven track record of 
delivering these reliable, high performance produc~ on time and at a vety compet
itive price in production quantities. Product reliability for Sawtek's broad range of 
militaty and commercial parts is insured by a watchful quality control program that 
meets even the exacting requirements of military and space applications. 

When your system demands the advantages of 
SAW Technology ... Demand Sawtek. 

[~~I~= SA\NTEK 
······ .• 11 INCORPORATED 
p.o. Box 18000, Dept. EM, Orlando, FL 32860, (305) 886·8860 

Sawtek produces hundreds 6f standard SAW products for both low and high volume 
programs in Cable Television, Satellite Communications, Modems, Radar, EW, and many 
other signal processing applications. In addition, Sawtek's custom design capability can 
provide technical assistance and rapid response to new deSign and production 
requirements at frequencies from 10 MHz to more than 1 GHz. Sawtek also designs and 
produces custom subsystems which incorporate S/>W components. These include filter 
bank's comprised of cascaded filters packaged in a single assembly, amplifier-filter 
modules with adjustable gain, and S/>W resonator-controlled oscillators. Some of the 
common S/>W resonator products produced by Sawtek and their characteristics are 
summarized below. 

SAW RESONATOR FILTERS 
S/>W resonator fitters provide high 

rejection and low loss for narrowband 
applications requiring O.Olo/Q to 0.25% 
fractional bandwidths. This fsmily of 
Sawtek's resonator filters ischarac
terized by a "new shape" in narrowband 
filter technology. The unique shape 
demonstrated in the performance 
photographs below arises from the 
combination of transversal filter and 
resonator characteristics: the narrow
band response produced by the 
resonant CfNity emerges from the 
broader passband of the input and 
output transducers. 

lWo pole versions typically exhibit 
from :1 dB to 5 dB insertion loss with 15 
dB to 20 liB near-in rejection and 55 dB 
to 75 dB ultimate rejection. The two-pole 
537 MHz resonator filter shown on the 
left below has a matched insertion loss 
of only 4.5 dB, 18 dB close-in rejection, 
and 60 dB uRimate rejection. 

Rejection which is beyond the 
measurable range of most test 
instruments can be achieved by 
cascading these two-pole units into 
multipole configurations. Depending on 

537.5 MHz 
5MHzlDIV 

the number of poles, this technique 
provides from 20 dB to 60 dB of near-in 
rejection, improved shape fsctor and 
reduced flyback. Insertion loss generally 
increases at a rate of less than 1 dB per 
pole for these fitters. The six pole 149.3 
MHz filter on the bottom right has an 
insertion loss of only 5.7 dB and an 
uttimate rejection of over 100 dB. 

Sawtek's resonator filters are provided in 
individual two-pole stages in 1'0-8 and TO-S 
packages and in custom modules when 
several of these 2 pole units are cascaded. 
Sawtek offers standard resonator filters and 
also rapid custom design. 

149.3 MHz 
I.SMHzlDlV 

A·1432 For manufacturers' sales offices. see yellow pages EEM 1985 
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STANDARD CRYSTALS/OSCILLATORS 
QUARTZ CRYSTALS 

Seiko Instruments offers a wide range of high quality, 
competitively priced quanz crystals. These units are 
particularly well suited for microprocessors, peripherals, 
clocks, and other time-based applications where small size, 
temperature stability, and high reliability are required. 

r-----.246-+~.200-I036 I.""'j 
~I ~ T084~ 

.360 .018 01'. 060 -I 1-'.008 .D10 

r-750-!- 600=iJ 19 ~ DS.VT.200 [I=>r ~o r-.S15-t-.600j--1-l \--.1" 32.768 KHz 
. 03001' .. 486 0 ~~ foil 
~ © L-J.!=6!L W .Li- 200-+ 2OO-lf'i-i 1-- 060 

~ ~ ~~{o4..L 
~~T\.!7T 

HC.33U He-18U .o~ .008060 .008 

1.0-10.0 MHz 1.2-120.0 MHz DS-VT.l50 
32.768 KHz 

QUARTZ CRYSTAL SPECIFICATIONS 
HC·33U HC·18U DS·VT·150 DS·VT·2oo 

Frequency 1-3 MHz 3-120 MHz 32.768 KHz 
Range 

Frequency ± .002% at 25·e Tolerance 

Temp. Stability ±.005% 

Temp. Range o·e10 70·C -10·e to + 60·e 

ES Resistance 1 MHz Range 3MHzRange 3OKO SOKO 
5000 2500 

2 MHz Range 4 MHz & above. 
3000 1000 

Drive Level 50l'W10 5mW 1.0I'WMax: O.4I'WMax. 

STANDARD FREQUENCY LIST 

FREQ. PART II CASE LOAD 
CAP • 

l.000MHz OS·100 HC·33IU 16pF 
1.73 08-173 1C-331U Series 
1.8432 OS·184 HC-331U 16pF 
2.00 OS·200 HC-33IU 16pF 
2.097152 OS·209 HC·331U 16pF 
2.4576 OS·245 HC·331U 32pF 
2.50 OS·250 HC·331U Series 
3.00 0S-300 HC-181U 16pF 
3.072 OS·307 HC-181U 18pF 
3.12 OS·312 HC·181U 12pF 
3.2768 OS-327 HC-18/U 16pF 
3.330 OS-333 HC·181U Series 
3.330 OS-333A HC·18/U 20pF 
3.579545 OS-357 HC·18/U 16pF 
4.00 0S-400 HC·181U Series 
4.00 0S-400A HC·181U 16pF 
4.032' OS-403 HC·181U 22pF 
4.194304 OS-419 HC·181U 16pF 
4.440 OS-444 HC-181U 20pF 
4.550 OS-455 HC-181U 20pF 
4.750 OS-475 HC-181U 20pF 
4.9152 OS-491 HC-18/U Senes 
4.9562 OS·495 HC·181U Series 
5.000 OS·500 HC·181U 20pF 
5.0688 OS·506 HC·181U Series 
5.120 OS·512 HC·181U Series 

FREQ. 

6.00 MHz 
6.144 
6.250 
6.400 
6.5536 
8.00 
8.00 
8.33 
10.00 
10.92 
11.00 
12.00 
15.00 
16.00 
18.00 
18.432 
20.00 . 
22.00 
22.1184 
23.40 
24.00 
25.00 
27.00 
32.00 
36.00 
48.00 

2300 

PART II CASE LOAD 
CAP. 

0S-600 HC·181U Series 
OS-614 HC·18/U 30pF 
0S-625 HC·181U 16pF 
OS·64O HC·181lf 16pF 
OS·655 HC·181U 16pF 
OS·800 HC·181U Series 
OS-600A HC·181U 18pF 
OS-833 HC·181U Senes 
08-1000 HC·181U Series 
OS·1092 HC·181U 10pF 
OS·1100 HC·'181U 10pF 
OS·1200 HC·181U 10pF 
OS·1500 HC·18/U 10pF 
OS·1600 HC·18/U Series 
OS·1800 HC-181U Series 
OS·1843 HC·18IU Series 
OS·2000 HC·181U Series 
OS·22OO HC·18/U Series 
OS·2211 HC·181U Series 
OS·2340 HC·181U Series 
OS·2400 HC·181U Series 
08-2500 HC·181U Series 
OS·27OO HC-18IU Series 
OS·3200 HC-18IU Series 
OS·3600 HC-181U Series 
OS·48OO HC-t8lU Series 

Shunt· 7pFMax. 0.86 pF Max. 5.1850 OS·518 HC-181U 20pF 32.768 KHz OS·VT·200 6.2x2.0mm 6pF 
Capacitance . 5.5850 OS-558 HC·181U Series (cylindrical) 

5.5870 OS·558A HC·181U 20pF 32.768 KHz OS·VT·150 5.1 x1.5mm 6pF 
SlOrage Temp. - 55·C to 105·e - 3O·e to + 70·e • Special Spec. (cylindrical) 

]1:I _____ lii i.1 ___ 1Ii!··~ 

SPECIFICATIONS STANDARD FREQUENCY LIST 
Seiko Instruments clock oscillators provide 

aU metal, hermetically sealed cases; notably 
low power consumption; and tight frequency 
stability for the most demanding applications 
and reliability. Units are TTL or CMOS com
patible. 

DS-C304A 

STANDARD 
Frequency Range 
Frequency Stability 
Temperature Stability 
Temperature Range 
Storage Temperature 
Input Voltage 
Input Current 
Symmetry 
Rise and fall time 

OutpuILoad 

DS-C304A 
250 KHz to 50 MHz 
± .007% @ 25°C 
± .001% 
OOC 10 70°C 
- 55°C to + 125°C 
+ 5.0 ± 0.5V de 
90mA over temp. range 
60/400k @ 1.4V de 
15 ns maximum 
(250 KHz-8.999 MHz) 
10 ns maximum 
(9.0 MHz-31.999 MHz) 
6nsmaximum 

(32 MHz-50 MHz) 
1 to 10 TTL gales 

FREQ. * STOCK# 
1.0 OSC100 
1.2288 OSC122 
1.8432 OSC184 
2.0 08C200 
2.4576 08C245 
4.0 OSC400 
4.9152 OSC491 
5.000 OSC500 
5.0688 OSC506 
6.00 DSC600 
6.144 OSC614 
7.3728 OSC737 
8.000 OSCSOO 

* Part No. DS-C304A. 

CUSTOM CRYSTALS/OSCIUATORS 

FREQ. * STOCK# 
10.000 OSe1000 
12.000 OSC1200 
16.000 OSC1600 
16.384 OSC1638 
18.432 OSC1843 
19.6608 OSC1966 
20.000 OSC2ooo 
22.1184 OSC2211 
24.000 OSC2400 
25.000 OSC2500 
32.000 OSC3200 
40.000 OSC4000 

SEIKO INSTRUMENTS U.S.A., INC., 2990 W. Lomita Blvd., Torrance, CA 90505 -(213) 530-8777 
EEM 1985 For manufacturers' sales offices, see yellow pages Ao1433 
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ELECTRO///DYNAMICS 
9075 Cody, Overlanq Park, KS 66214 • (913) 888-1750 • Telex 42254 

STANDARD MICROPROCESSOR CRYSTALS 
Electro Dynamics is America's largest manufacturer of industrial 
quartz crystals. We grow our own quartz bars-and then process them 
through to the finished product: standard or custom crystals for vari
ous markets, including the television, computer, and automotive indus
tries. Since we control every step of the manufacturing process through 
vertical integration, we can offer you the shortest lead times-and 
about half the industry average I 

FEATURES 
• Short lead time on customs. 
• "On line" engineering assistance. 
• Dock-to-stock, Just In Time (JIT) programs. 
• Volume production capability. 

STANDARD SPECIFICATIONS 
Frequency Calibration Tolerance: ± 0.005% at 25OC. • Frequency 
Stability Tolerance: ± 0.010% over 0° to 7OOC. • Load Capacitance: 
See Table. • Shunt capacitance: 7pF Maximum. • Holder l\'pe and 
Dimensions: See Table and Drawings. • Marking: Part Number and 
Frequency. 
All microprocessor crystals are AT-cut for high frequency stability over 
a wide temperature range. 

STANDARD MICROPROCESSOR CRYSTALS 
Available through ElectrodynamiCS franchised dealers. 

HOLDER STYLE 

T 
.750 

L 

HC-33 

T 
1.795 
'MAX. 
I 

HC-18/GB-18 

RT:~~ ~ .183 
, -II-MAX . 

.5~ ,.018 
, MAX. 

-I r- .192 

~ MAX. 

----- HOLDER LOAD CAP 
FREQUENCY i PART# STYLE INpF 

1.843200 ED018 HCSS 13 
2.000000 ED020 HC33 32 
2.097152 ED021 HC33 20 
2.457600 ED0246 HC33 32 
3.000000 ED032G GB18 32 
3.276800 ED032G GB18 12 
3.579545 ED035G GB18 18 
3.686400 ED036G GB18 20 
4.000000 ED040G GB18 20 
4.000000 ED041G GB18 SERIES 
4.032000 ED0432G GB18 22 
4.194304 ED042G GB18 12 
4.915200 ED0491G GB18 SERIES 
5.068800 ED051G GB18 SERIES 
5.714300 ED057G GB18 SERIES 
6.000000 ED060G GB18 SERIES 
6.144000 ED061G GB18 30 
6.553600 ED065G GB18 12' 
7.372800 ' ED073G GB18 ' SERIES, 
8.000000 ED080G GB18 20 
8.000000 ED081G GB18 SERIES 
8.192000 ED0819G GB18 ' SERIES 

10.000000 ED100G GB18 SERIES 
10.738635 ED107G GB18 SERIES 
11.000000 ED110G GB18 SERIES 
12.000000 ED120G GB18 SERIES 
13.516800 ED1351G GB18 SERIES 
14.318180 ED143G GB18 SERIES 
15.000000 ED150G GB18 SERIES 
16.000000 ED160G GB18 SERIES 

Available through ElectroDynamics franchised distributors. 

The specification below describes Electro Dynamics Division RW45 
product. This device is a downsized AT Cut and has a frequency range 
of 10.pOO MHz to 16.999 MHz. 
Frequency Range: 10.000 MHZ to 16.999 MHz. • Frequency 
Calibration: ± 50 ppm at 25°C. • Frequency Stability:± 100 ppm. 
• Temperature Range: - 20 to + 70°C. • Load Capacity: 15 to 35 
pfd. • Shunt Capacity: 7.0 pfd maximum. • Series Resistance: 
10.0 - 11.9 MHz (60 ohms); 12.0 - 13.9 MHz (50 ohms); 14.0 MHz up 
(40 ohms). Marking: Frequency, ED Code and Date Code. 

Holder A B C D E F G 
Tolerance Max Max Max Max Max Max Max 

RW45 0.325 0.135 0.345 0.274 0.148 0.550 0.018 
.. S,zes are In Inches. 

Alternate package configurations are available upon request. These 
would include pin cut, lead forming, adhesive tape, third leads and 
special m.arking. 

A·1434 For manufacturers' sales offices, see yellow pages EEM1985 
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Discriminators Frequency range: 5MHz to 250 MHz 
Commercial and Milttary Discriminators to solve any demodulation problem. 

~ 
..J~ 
.o1St002 

B.W. . Package B.W. Package 
C.F.lnMHz 1 ~ InKHz ~ C.F.inMHz Distortion -'nKHz ~ 

5.26 MHz 1.0% 28 A, B 
10.7 MHz 1.0% 28 B,D 
10.7 MHz O.S% 34 B,D 
11.5MHz 3.5% 50 B,D 

. 16.9 MHz 1.2% 32 B,C,D 

21.4 MHz 
25.0 MHz 
SO.OMHz 
34.9 MHz 
45.0 MHz 

0.8% 
1.5% , 
1.2% 
1.5% 
1.5% 

34 
60 
28 
70 
28 

B,C,D 
B,C,D 
B,C,D 
B,C,D 
B,C,D 

Two Pole Monolithic Filters Frequency range: 4.3 MHz to 250 MHz 
Monolithics as fundamentals to 100 MHz and overtones 10 500 MHz. 

Nominal 
C.F. 3dBB.W. 20 dB B.W. Impedance 
In MHz In KHz In KHz In Ohms Package Style 

5.20 150 900 120 A 
5.26 13 70 6000 A 
9.00 15 80 4300 B,D 
10.70 13 70 lS00 B,D 
10.70 13 70 3300 B,C,D 
10.70 30 165 4300 B,D 
10.70 30 165 6500 B,C,D 
11.40 10.6 50 2000 B,D 
15.1875 36 200 4700 B,C,D 
16.90 13 70 390 B,C,D 
17.90 15 80 2000 B,C,D 
21.40 15 80 1400 B,C,D 
25.50 70 400 5000 B,C,D 
30.00 30 170 1000 B,C,D 
43.50 13 85 3000 B,C;D 
45.00 30 130 1200 B,C,D 
70.00 SO 170 5000 .B,C,D 
156.00 13 70 3600 B,C,D 

Multipole Monolithic Filters FrequencY range: 4.3 MHz to 350 MHz 
Mi~ipole Monolithics over a wide frequency range with varying frequencies; up to 16 poles. 

Cenler Nominal 
Frequency 3 dB BoW. 60 dB B. W. Impedance Package 
In MHz in KHz in KHz in Ohms ~ ;:,.SI",yl..:." __ _ 

5.200 13.0 25 6000 4 A 
5.260 13.0 25 6000 4 A 
6.460 13.0 25 5000 4 A 
9.000 15.0 40 4300 3 B,D 
10.70 13.0 25 3300 4 B,D 
10.70 13.0 25 6000 4 B,C,D 
10.70 SO.O 60 5000 4 B,D 
11.40 2.7 6 470 3 B,D 
11.40 2.7 6 820 3 B,C,D 
12.42S 3.0 12 390 2 B,D 
12.428 3.0 12 750 2 B,C,D 
15.1875 36.0 150 6000 2 B,C,D 
16.90 13.0 30 600 3 B,C,D 
lS.05 46.0 120 6000 3 B,C,D 
21.40 15.0 SO 1500 4 B,C,D 
25.50 22.0 .44 1800 4 B,C,D 
29.00 SO.O 75 1400 3 B,CoD 
SO.OO 50.0 100 2100 4 B,C,D 
45.00 15.0 70 2700 2 B,C,D 
75.00 13.0 60 3000 2 B,C,D 

Four Pole on One Blank (Miniature Filters) 
Frequency range: 15 MHz 10 250 MHz Spurious greater than 40 dB jlelow passband'response. 

CoF. 3dBB.W. 80 dB B.W. Insertion Chal1lcterlstlc 
In MHz In KHz ~ Loss Impedance Pkg.Style 

45.0 15 70 3dB 4000 ohms B 
72.2 25 120 3dB 3600 ohms B 
75.0 26 110 3dB 4000 ohms B 
82.S 30 ISO 2dB 3500 ohms B 
99.0 40 ISO 2dB SOOOohms B 
121.0 50 225 2dB SOOOohms B 

Wide Band Crystal and L-C Filter Frequency range: 100 KHz and 500 MHz 
Cenler Insertion Chal1lcterislic Package 
Frequency 3dBB.W. 6OdBB.W. ~ Impedance Size 

3.0 MHz 3KHz 3.4 KHz 6dB 50 Ohms 2.9xl xl 
10.607 MHz 186KHz 260KHz SdB 50 ohms 2.4xl x.9 
10.700 MHz 210KHz 400KHz SdB 50 ohms 2.4xl x.9 
10.700 MHz 500KHz 1000KHz SdB 50 ohms 2.4xl x.9 
21.400 MHz 250KHz 450KHz 7dB 50 ohms 2.0 •. 9x.5 
21.400 MHz 500KHz 900KHz 9dB 50 ohms 2.4xl.9 
21.400 MHz 150KHz 350KHz 6dB 50 ohms 2.0x.Sx.5 
SO.OOOMHz 500KHz 1000KHz 6dB 50 ohms 2.4xlx.9 
21.400 MHz 1000KHz 4000KHz 6dB 50 ohms 1.105x .496 x .500 
21.400 MHz 2000KHz SOOOKHz 6dB 50 ohms 1.105 x .496 x.500 
21.400 MHz 300KHz 750KHz 6dB 50 ohms 1.105 x .496 x.500 
21.400 MHz 500KHz 2000KHz 6dB 50 ohms 1.1Q5 x .496 x.500 

A·1436 For manufacturers' sales offices, see yellow pages EEM 1985 
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Microprocessor and Scanner Crystals 
Frequency range: 1 MHz to 100 MHz Some standards are as follows: 

Frequency Package Frequency Package 
in MHz ClocklC Style in MHz ClocklC Style 

1.000 2650:6800:56860 E 6.1440 8085 F,G 
1.8432 MCI4411 E 8.000 CP 1600: 1M 6tOO F,G 
2.000 F8JCPU38SO E 10.000 TIL Macrologic O,F,G,H 
2.4576 34702 E,F,G 14.3188 Hughes-Toys D,F,G,H 
3.5795 TV'orGame E,F,G t8.4320 8080AJ8224 D,F,G,H 
'4.0000 404014201 :6800:3870 F,G 20.000 AM 2900 O,F,G,H 
4.9152 COM 502615046 F,G 22.1184 8080AJ8224 D,F,G,H 
5.0688 COM SOI61S036 F,G 48.0000 Special D,F,G,H 

Packaged Monolithic Filters Frequency range: 4.3 MHz to 350 MHz 
Multipole Monoltthics in standard and non-standard packages; 50 and 75 ohms as well as the filter 
characteristics available. Some standard are as shown below. 

Nominal 
C.F_ 3dBB_W_ 60dBB_W_ Impedance 
In MHz In KHz In KHz In Ohms Package Style 

5.201 3.4 5.5 1000 2.375 x 1.000 x .940 
5.201 3.4 6.0 lS00 2.375 x 1.000 x .940 
5.26 13.0 25.0 SO 2.375 x 1.000 x .750 
9.00 2.7 5.2 1000 .745 x .496 x .595 
9.00 13.0 25.0 50 2.375 X 1.000 x .750 
10.00 30.0 60.0 5000 1.75 x .230 x .630 
10.70 22.0 40.0 4300 .745x.496x.595 
10.70 13.0 25.0 3300 1.75 x .230 x .630 
10.70 14.0 20.0 3300 1.105x.496x.630 
11.10 34.8 70.0 SOOO .745 X .496 X .595 
11.50 36.0 90.0 50 2.312 x 1.000 x .750 
15.1875 36.0 70.0 6000 .745 x .496 X .595 
16.025 36.0 70.0 6000 1.750 X .230 X .630 
16.90 13.0 25.0 1000 .745x.496x.595 
21.40 22.0 42.0 2200 1.750 X .230 X .630 
25.00 19.0 28.0 1300 2.187x.230x.630 
30.112 25.0 50.0 50 
70.00 200_0 600.0 50 2.375 X 1.000 X .940 
75.00 26.0 90.0 SO .930 X .510 X .765 
112.50 25.0 90.0 SO .930x.510x.765 

Military and Aircraft Radio Crystals 
Frequency range: 1 MHz to 3SO MHz 
Rugged versions for high shock and vibration and all other military requirements. 
Miniatures to meet all size requirements. 
Frequency Calibration Stability Package 
In MHz Tolerance Temp_Range Over Temp_ Style 

1.0000 ± .002% -55to + 105' C ± .005% E 
3.2000 ± .002% -55to+ 85'C ± .0025% E 
4.096 ± .002% -40to + 100' C ± .003% F,G 
5.600 ± .002% -55to f 105' C ± .005% F,G 
11.45 ± .002% -55to + lOS' C ± .005% F,G 
20.958 ± .003% -20to + 55' C ± .002% F,G 
46.850 ± .002% -55to + 90' C ± .005% F,G 
64.300 ± .0020" -4Oto+ 71'C ± .003% F,G 
64.998 ± .002% -2Oto + 55' C ± .003% F,G 
70.000 ± .001 0" +80to+ 90'C ± .002% F,G 
92.500 ± .001 0" +80to+ 90'C ± .002% F,G 
121.500 ± .002% -4Oto+ 71'C ± .003% F,G 
160.500 ± .0015% -55to + 85' C ± .005% F,G 
161.670 ± .0025% -55 to + 85'C ± .005% F,G 

Packaged Time Delay Filters Frequency range: 1 MHzt03SOMHz 
Time Delay Fmers as narrowband monolithics and wide band uniwafers to minimize size and weight. 

C.F. 
InMHz 

5.120 
10.700 
12.500 
13.500 
21.400 
25.000 
30.000 
42.900 

3dBB.W_ 
In KHz 

3.7 
13.0 
19.0 
20.0 
26.0 
30.0 
100.0 
30.0 

SOdBB.W. 
InKHz 

10 
55 
125 
95 
130 
140 
700 
60 

Matched Filter Sets 

Differential Delay 
over3dB B.W. 
(In Microseconds) 

165 
25 
10 
35 
25 
20 
40 
20 

Phase and Amplitude matched sets along with minimized size and weight. 

Package Size 

2.375 x 1 x .940 
1.75 x .23 x .63 
1.280 x .716x .410 
1.8BO x .873 x .SOO 
1.105x.496x.500 
1.105 x .496 x .500 
2.375 x 1 x .600 
2.375 x 1 x.600 

Center No, 01 Filters 3dB 60dB Nominal AmplHude Phase 
Frequency in matched set B.W. B.W. Impedance Malch Match ~ 

5.0 MHz 4 3.0 KHz tOKHz tOOOohms 0.2dB ±l° 2.4xlx.9 
5.6 MHz 3 4.5 KHz 13KHz SO ohms 0.2dB ±1' 2.4x 1x.9 
10.7 MHz 2 25KHz 100KHz SO ohms 0.1 dB ±2° 1.06x5x .6 
21.4MHz 2 10KHz 20KHz 1000 ohms 0.2dB ±2° 1.75x.6x.2 
21.4 MHz 2 25KHz 50KHz 2500 ohms 0.2 dB ±2' 1.75x.6x.2 
21.4MHz 2 50KHz 100KHz 3000 ohms 0.5dB ±3° 1.75x.6x.2 
28.0 MHz 3 5KHz 15KHz 50 ohms 0.2 dB ±2' 1.06x.5x.5 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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.:;::~.. Spectrum Technology P.O. BOX 948 
GOLETA, CA 93116 

TEL. (805) 964-7791 
TWX 910-334-1163 

QPL to MIL-O-55310 
Spectrum Technology is a QUALIFIED SUPPLIER of 
Crystal Oscillators to MIL-0-55310i4 thru 117. 14 thru 17 
are TCXO's; 18 thru 117 are Hybrid Logic Clocks. These 
can be screened to Class S, B, or C. Spectrum has many 
standard TCXO and Hybrid Logic Clock designs; modifi
cations are available. 

M553101xx Package Type (7) 

108 14cpin DIP, .2" H. 
109 TO-5 
110 TO-8 
111 14-pin DIP, .4" H. 
112 TO-5 
113 TO-8 
114 14-ptn DIP, .2" H. 
115 14-pin DIP, .2" H. 
116 14-pin DIP, .2" H. 
117 (5) 14-pin DIP, .2" H. 
118 (6) 14-pin DIP, .2"·H. 
119 (6) 40-pin LCC, .085" H. 
120 (6) 44-pin LCC, .085" H, 
121 (5) 20-pin FP; .120" H. 

NOTES: STABILITY OPTIONS: (1) 
A: -55 to +125°C; 
B: -55 to +105°C; 
C: -20 to + 70°C; 

±50 or 100 ppm 
±40 or 80 ppm 
±25 or 50 ppm 

Frequency Range 

50 Hz, 50 MHz 
400 KHz, 30 MHz 
1 KHz, 30 MHz 
.05 MHz, 10 MHz 
.05 MHz, 10 MHz 
300 Hz, 10 MHz 

.1 Hz, 25 MHz 
.01 Hz, 10 MHz 
.1 Hz, 50 MHz 
250 KHz, 80 MHz 
.01 Hz, 15 MHz 
1.0 MHz, 60 MHz 
40 KHz, 60 MHz 
1 MHz, 6,0 MHz 

(2) 
±100 or 200 ppm 
±75 or 150 ppm 
±50 or 100 ppm 

14 PIN DIP PACKAGE, Resistance Weld Hermetically Sealed 

(Mfd. lAW MIL-0-55310) See QPL· 

Stability 
Option 

(3) 
(3) 
(3) 
(3) 
(4) 
(4) 
(3) 
(3) 
(1) 
(1) 
(1) 
(2) 

(2 & 3) 
(2 & 3) 

(3) 
±50 ppm 
±40 ppm 
±25 ppm 

Stabilities to ±.005%, Temperature Range -55 to +125°C 

TTL -711617114*/7117t-1 Hz to 65 MHz, 5 Vdc 

CMOS-4116/4114*/4117t-.015 Hz to 15 MHz (Specify Vdc, 
+510 +15) 
Package, 14 pin DIP pattern: .87"x.50"x.20" 
Std. Pin Conn.: 7, Com; 8, Output; 14, +Supply 
MIL-STD-883 Screening available. (Class "B" typical) 
• 4-pin package t 7-pin p~ckage 

TO-5/TO-8 PACKAGE, Resistance Weld Hermetically Sealed 

(Mid. lAW MIL-0-55310) See QPL * . 
Stabilities to ±.005%, Temperature Range -55 to + 125°C 

TTL - 7181 171 BO(TO-B) - 28 Hz to 65 MHz 
7150(TO-5) - 625 KHz to 65 MHz 

CMOS - 4181/4180(TO~8) - 3.5 Hz to 15 MHz (Specify Vdc) 
4150(TO-5) - 80 KHz to 15 MHz (Specify Vdc) 
Std. Pin Conn.: 
7150/4150,7181/4181-4, Com; 5, Output; 8, +Supply 
7180/4180-'-6, Com; 5, Output; 12., +Supply 
MIL-STD-883 Screening available. (Class "B" typical) 

Output 
Type 

TTL 
TTL 
TTL 
CMOS 
CMOS 
CMOS 
TTL 
CMOS 
TTL 
TTL 
CMOS 
TTL 
TTL 
TTL 

(4) 
±100 ppm 
±70 ppm 
±55 ppm 

, Pin Number. 
Out Case B 

1 2 8 
5 4 4 
5 4 4 
1 2 8 
5 4 4 
5 4 4 
5 7 7 
1 2 8 
8 7 7 
8 7 7 
8 7 7 

39 - 31/37 
42 -. 34/40 
11 10 10 

(5) Gated OSCillator, Gate Input on pin 9. 
(6) Pending approval. 
(7) All package heights max. 

B+ 
14 
8 
8 

14 
8 
8 
4 

14 
14 
14 (5) 
14 

4110 
6112 

13 or 20 

Pins: .018" dia.; .28" min. length 

SQUARE CORNER DESIGNATES PIN 1 , 

.10 TYP. l:f-E='H'--'
.leOMAX. 

.20 MAX HT (.810 MAX available) 

(All pins .018" dia.; .480 min. length) 

7150/4150 

.20 MAX HT 

~
200DIA' 

45" 
~ -

l~·A~ 
.375 
MAX. 

7180/4180 718114181 

Qi p ! 
ii' \ 

.20 MAX HT .20 MAXHT 

45~IA. 

~-~ 
.150 TYP. I;' /1 
.075 TYP. I-- .565 --1 

MAX. 

A*1438 For manufacturers' sales offices, see yellow pages EEM 1985 
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Spectrum Technology 

LEADLESS CHIP CARRIER (LCC) CRYSTAL OSCILLATOR/LOGIC 
CLOCK (Mfd. lAW MIL-O-55310) See QPL* 
Stabilities to ±.005%, Temperature Range -55 to +125°C 

TTL -7110,39 Hz to 65 MHz 

CMOS-4110, 600 Hz to 15 MHz (Specify Vdc, +5 to +15) 
.480" sq. - Pin 37 Com; 39 Output; 4 Supply 
.560" sq. - Pin 44 Com; 47 Output; 5 Supply 
MIL-STD-883 Screening Available (Class "B" typical) 

FLAT PACK CRYSTAL OSCILLATOR 
(Mfd. lAW MIL·O-55310) See QPL * 
Stabilities to ±.005%, Temperature Range -55 to +125°C 

TTL - 7110, 39 Hz to 65 MHz 
CMOS-4111, 3.5 Hz to 15 MHz (SpecifyVdc, +5 to +15) 

16 Lead - Pin 8 Com; 9 Output; 16 Supply 
20 Lead - Pin 10 Com; 11 Output; 20 Supply 
MIL-STD-883 Screening Available (Class "B" typical) 

P.O. BOX 948 
GOLETA, CA 93116 

TEL. (805) 964-7791 
TWX 910-334-1163 

Crystal Oscillators/IC Logic Clocks 
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Temperature Compensated Crystal Oscillators 
For applications requiring high stability, low power and zero 
warm-up time. Designed for P.C. Board mounting. 

Input Voltage: +10 to +20 volt range-
regulation to ± 10% 

Output Signal: TTL standard; CMOS, 
SINE-WAVE or ECl 
available 

Temp Stabillty:::!:2 x 10-7, 0 to +50oC; 

Freq Range: 

±5 x 10-7, -20 to +6500; 
±1 x 10-6, -65 to +86°C; 
±5 x 10-6, -55 to +126°C. 
Other ranges available 

7002: 10 KHz to 20 MHz; 
1 Hz to 100 MHz available 
special 

7006: 500 KHz to 20 MHz; 
10\KHz to 100 MHz available 
special 

Trim Adlust: 5 to 10 years aging range 

SPECIAL PACKAGES: Many special configurations are avail
able including smaller packages, units with mounting studs, 
brackets, inserts, and special electrical characteristics. Con
tact Spectrum Technology for further information. 

QPL TCXO's: 
Spectrum Is an approved QPL Supplier to M55310/4, 15, 16 
& 17. 

Spectrum Technology utilizes conventional P.C. Board or 
proven reliability Hybrid Circuits as required to supply most of 
the alternate oscillator packages previously designed into 
many commercial and military programs. Most packages can 
prOVide CMOS, TTL, Sinewave or ECl outputs from 1 Hz to 
100 MHz. 

PIN CONNECTIONS 

Series 7002 
1 - Pos. Supply 
2 - Com. and Case 
3-N/C 
4-0utput 

Series 7006 

PIN CONNECTIONS 
Series 7006 
1 - Pos. Supply 
2 - Com. and Case 
3-N/C 
4-0utput 

SPECIAL PACKAGE CONFIGURATIONS 

Serias7600 Series 5430 Series 7042 

HIGH RELIABILITY oscillators use proven conservative de- QUALITY CONTROL exceeds requirements of MIL-I-45208A 
signs and "ER" components. MIL-5-19500 transistors, JTX and MIL-STD-45662A. Workmanship and soldering per Re· 
or JTXV; MIL-M-38510 I.C.'s or screened to MIL-STD-883. quirements 5 and 9 of MIL-STD-454F. Design and testing 
Soldering per N.H.B. 5300.4(3A) as specified. to MIL-O-55310. MIL-STD-883 or Mll-O-55310 screening. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1439 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line . 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G-
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
BY high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
I;F intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light--emitting diode 
LF lowfrequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI lar~e scale integration 
L VDT hnear velocity displacement 

transformer 

M 
MASER microwave amplification by 

stimulated emission of . 
radiation 

MATV master antenna television 
p.F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPH microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive"intrinsic-negative 

(transistor)' . 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

. transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line packa~e 
SSI small scale integration . 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterrup~ible power supply 

V 
V AC volts (of) alternating current 
V AR volt-aD)pere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to SO kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Quartz Crystals and 
Crystal Oscillators 

Quartz Crystals Crystal Oscillators 
10 kHz to 2 MHz 0.0006 Hz to 2 MHz 

Actual size Actual size 

On the next four pages you will find 
the most complete line of miniature, 
low-frequency quartz crystals and 
crystal oscillators in the world. 

_ STATEK CORPORATION 512 N. Main, Orange, CA 92668 Telephone (714) 639-7810 Telex 67 8394 TWX 910-593-1355 ~-
EEM 1985 For manufacturers' sales offices, see yellow pages Ao1441 
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Short Form Catalog 
Statek has the 
most complete 

Quartz Crystals: 10 kHz to? MHz· ,High 
accuracy· Produced in volume by photolitho
graphy· Low aging· High Q. Rugged, hermeti
cally sealed ceramic package· Designed for 
hybrid or PC board packaging, 

Miniature Quartz Crystals 

ex Series 

line of miniature, 
low-frequency 
quartz crystals and 
crystal oscillators 
in the world! 

Quartz Crystal Oscillators: Miniature (10-5) , 
series· Low power series· Programmable, multi
frequency series· CMOSITTL compatible series· 
Very lOw frequency series. 

10 kHz to 2 MHz 
Statek's CX Series crystals consist of a miniature quartz 
resonator. hermetically sealed in a rugged. ceramic 
pacl<age. 

"IYpes Available (See 1lIbie 1) 
The CX. Series is available in two case sizes: CX-l and 
CX-2. The CX-l is available from 10 kHz to 2 MHz and 
the CX-2 is available from 16 kHz to 2 MHz. 

"H" models are designed for series (two cascaded 
inverters) oscillators. "Y" models are designed for Pierce 
(single inverter) oscillator applications. See Table 1 for 
case si~e and configuration options and other special 
featureS 

0.0006 Hz to 2 MHz 

TABLE 1: Miniature Low-Frequency Crystal Selection Chart: CX Series 
SERIES 

PACKAGE AND LEAD 
CONFIGURATIONS 
AVAILABLE, 

(Photos are 
actual sJze.) 

FREOUENCY RANGE 

PRINCIPAL 
FEATURES 

CX·1H SERIES 

side leads 
Leadless version for direct surface 

. mounting 

.. a. 
top bottom 

10 kHz to 2 MHz 

Standar,d IC lead spacing: 0:300 in. 
(7.62mm) 

CX-2H SERIES 

end leads side leads side leads 

Leadless version for direct surface 
mounting 

-~ top oottom 

16 kHz to 2 MHz 

Smallest possible size for dense PC 
board or hybrid packaging 

CX-1V SERIES 

Sloe leads 
Leadless version ~r direct slJrface 
mounting .. 

top bottom 

10 kHz to 2 MHz 

Stand!'rd IC lead spacing: 0.300 io. 
(7.62mm) 

CX-2V·SERIES 

end leads ,side leads side leads 

Lead,less versiOn for direct surface 
mounting , .. 

top 

16 kHz to 2 MHz 

Smallest possible size for dense PC 
board or hybrid packaging. 

o H Series designed for long service/storage life o Y Series designed for lowest possible power consumption 
OTHER SPECIAL 
FEATURES 

OSCILLATOR 
CIRCUIT 

o High reliability 

FIG lA: Series oscillator 
with CX-1H or CX-2H 

o High stability 
o Ideal for battery-operated applications 

T 
FIG 1 B: Pierce oscillator with CX-1V or CX-2V 

TABLE 2: Low Frequency Crystal Oscillator Selection Chart 
SERIES 

PRINCIPAL 
FEATURES 

PACKAGE 
STYLE 
(Photos are 
aclual size,) 

FREOUENCY 
RANGE 

PXO 

Generates 
57 discrete, 
programmable 
frequencies 
from one crystal 

-
f1L,fn . , '." . ~ :. ~. , 

16-pinDIP 

0.002 Hz to 
2 MHz 

LXO 

o High accuracy 
o Low aging 
o Low power 

4-pin metal c;ase
pins on 14-pin DIP 
centers 

10 kHz to 
2 MHz 

REAL TIME CLOCK SOXO-2 
RTC-58321 SERIES, 

oBuilt-in crystal oscillator oTIL and CMOS 
oLow current consumption compatible 

rnnrl 
16-pin DIP 

-Choice of two 
packages: 10·5 or 
16·pin leadless c~ip 

, carrier 

24-pin leadless chip 
carrier 

10 kHz to 
2MHz 

LOXO-4 
SERIES 

o Low power 
o CMOS 

compatible 
0·10-5 package 

10-5 

10 kHz to 
2 MHz 

DOXO 
SERIES 

oLow·f(equencyoscillatornimer 
olWo packages: ID5 or 24·pin 
leadieSs chip carrie, ID5 
comes with 3 or 6 leads' 
depending on frequency. 

0.0006 Hz to 
10kHz 

STATEK CORPORATION 512 N. Main, Orange, CA 92668 Telephone (714) 639-7810 Telex 67 8394 TWX 910-593-1355 

For manufacturers' sales offices, see yellow pages EEM 1985 
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TABLE 3: CX Series Specifications 10 kHz 
t02 MHz 
Spec~ications are typical at 25°C unless otherwise noted. 
Specifications subject to change wrthout notice. 
Frequency (see Table 4)1 . . . . . . . 10 kHz to 2 MHz' 
Calibration Tolerance2 

(see Table 5). . . . . . . . .. .... A, B or C Tolerance 
Motional Resistance, R, . . . . . . Figure 4 

Maximum: 
10-169 kHz .... 
170-600 kHz. 
600 kHz-2 MHz 

.. ... 2 x typical 
. ... 2.5 x typical 

H Model. . . . . . . 5 KQ maximum 
V Model . . . . . . . 3 KQ maximum 

Motional Capacitance, C, ...... Figure 5 
Qualrty Factor, Q . . . . . . Figure 6 
Shunt Capacrtance, Co 

10-600 kHz ..... . 
600 kHz-2 MHz .. . 

Drive Level 
10-25 kHz 

H Model. 
VModeI. 

25-600 kHz 
H Model. 
VModel .... 

600 kHz-2 MHz 

.. 1.4 pf typical 
. . . . to pf typical 

t5 flw maximum 
· .. 0.5 flw maximum 

. .... 3 flw maximum 
.. 1 flW maximum 

H Model. . . . .. 5 flw maximum 
V Model. . . . , .. 3 flw maximum 

Turning POint, To . . . . . . . . . Figure 7 
Temperature Coetiicient, K ...... -0.035 (ppm/OC2) 
Aging, first year 

10-600 kHz ..... . 
600 kHz-2 MHz .. . 

Shock Survival 
10-600 kHz ..... . 
600 kHz-2 MHz ... . 

Vibration Survival 
10-600 kHz .... . 
600 kHz-2 MHz ... . 

Operating Temperature 

. . 5ppm maximum 
· .. 10ppm maximum 

. .. 1000g, lms, 1/2 sine 
750g, 1 ms, 1/2 sine 

. . 20g rms, 10-2000 Hz 
· .. 109 rms, 10-2000 Hz 

Industrial. . . . . . . . .. -40 to +85°C 
Milrtary. . . .. -55 to + 125°C 

Storage Temperature .......... -55 to + 125°C 
Maximum Temperature3 

LeadlPackage Junction. . . . . . 175°C 
Lid Seal . . . . . . . . . 210°C 

1.Tuning Fork Flexure Mode. ... 10-600 kHz 
Extentional Mode ............ 600 kHz-2 MHz 

2.Frequency specified for Stalek standard oscillator 
circurt. Tighter calibration tolerances available. 

3Higher temperature capabilities available in surface 
mountable crystals, see below. 

"10-15.9 kHz not available in CX-2 case size. 

TABLE 4: Standard Frequencies, CX Series 
COMMON 

FREQUENCY DIVISION APPLICATION 

10" kHz 10 1 kHz audio 
12.8" kHz 28 50 Hz time base 
15.36" kHz 28 60 Hz time base 
16kHz 24 1 kHz audio 
16.384 kHz 21. 1 Hz time base 
18.641 kHz 226 1 cycle per hour 
19.2 kHz 26.5.4 300, 600, 1200 baud modem 
20.48 kHz 2'2 5 Hz clock motor 
25kHz Ukrasonic alarm transducer 
30.72 kHz 29 60 Hz time base 
31.5 kHz TV. raster 
32.768 kHz 2'5 1 second time base 
38.4 kHz 26,S.' 600, 1200, 2400 baud modem 
40kHz Ukrasonic alarm transducer 
40.96 kHz 212 10 Hz clock motor 
60kHz IMNVB PLL 
76.8 kHz 26.5,4 1200,2400,4800 baud modem 
100 kHz Calibrator 
153.6 kHz 26,5,4 2400, 4800, 9600 baud modem 
240 kHz 27 Motor control 
307.2 kHz 27,6,5 2400, 4800, 9600 baud modern 
500 kHz Microprocessor 
1 MHz Microprocessor 
1.048576 MHz 220 Microprocessor, real time clock 
1.2288 MHz Microprocessor, baud rate 

generator 
1.8432 MHz Baud rate generator 
2.0 MHz Microprocessor 
2.097152 MHz 221 Microprocessor, ",a1 time clock 

"CX·lonly 

TABLE 5: Calibration tolerances at 25" , 
CXSeries 

CALI· to- 75- 170- 250- 600 kHz-. 
ElRATION 74.9 kHz 169 kHz 249 kHz 600 kHz 2 MHz 

A ±O.OD3% ±0.005% ±0.01% ±0.02% ±0.05% 

B ±0.01% ±0.01% ±0.020/0 ±0.05% ±0.1% 

C ±O.loib ±O.loib ±0.2% ±0.5% ±to% 

FIG 2A: Dimensions and case styles-
CX·1 Series 

r[[r-Q~~r'~1~rc11J GILJrJ-I I 
l ·"t-Fl . GI 
DIM. IN. MM 

A 0.330 8.38 
B 0.155 3.94 
C 0.080 2.03 
D 0.300 ± 0.01 7.62 ± 0.25 
E 0.125 3.23 
F 0.040 1.02 
G 0.045 1.14 
H 0.105 2.67 
J 0.060 1.52 

Leads 0.010" x 0.018" (0.25 x 0.46 mm) nom. 

FIG 2 B: Dimensions and case styles
CX·2Series 

NOTES 
Max 
Max 
Max 

Min 
Max 
Nom 
Nom 
Nom 

Surface Mountable Crystals and Oscillators 
CX-l and CX-2'Series crystals are available in higher
temperature leadless versions for surface mounting. 
SQXO-2 series oscillators are available in a 24-pin 
leadless ceramic chip carrier for surface mounting. 
Surface-mountable crystals are designated CX-1 
(H or V)-SM or CX·2 (H or V)-SM, and surface-mountabie 
oscillators are designated SQXO-2-SM or DQXO-3-SM. 

All Statek surface-mountable devices are designed for 
use with vapor phase solder retiow processes and wave 
solder processes up to 260°C. See individual data 
sheets for specifications. 

FIG 3: Equivalent circuit, CX Series 
Co 

FIG. 4: Typical Motional Resistance R1, CX 
Series 
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FIG. 5: Typical Motional Capacitance C" CX 
Series 
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FIG. 6: Typical Quality Factor Q, CX Series 
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FIG. 7: "lYpical Turning Point Temperature, CX 
Series. 
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Low Frequency Crystal Oscillators 

Programmable Crystal Oscillators 

pxoSeries 
0.002 Hz to 2 MHz 

Generates 57 discrete, programmable frequencies from a 
single crystal· Packaged in standard 16-pin 'DIP· Low 
power • Low aging· TIL compatible, 

All frequencies generated are derived from a single built
in quartz crystal oscillator and exhib~ the same high 
levels of aocuracy and stability as those of the base 
frequency, 

Standard calibration toleranoe for PXO 32768,A: ± 10 
ppm, All others ± 100 ppm, Tighter tolerances available· 
Frequency stability: ±0,015%'; -10 to + ?DoC· Supply 
voltage 4-6V • Supply current 1 mA max • Rise time: 70 
nsec typ. Fall time: 30 nsec typ· Aging: 10 ppm max 
first year 
'Does not include calibration tolerance 

Standard Frequency Ranges, PXOSerles· 

MODEL 
PXO-32768 
PXO-600 
PXO-768 

, PXO-l000 

BASE 
FREOUENCY 
327,68 kHz 
600 kHz 
768 kHz 

1 MHz 

OUTPUT 
FREOUENCY RANGE 
0,00273 Hz to 327,68 kHz 
0.005 Hz to 600 kHz 
0,0064 Hz to 768 kHz 
0.0083 Hz to 1 MHz 

'Other frequencies available, Consutt factory, 

High Accuracy Crystal Oscillators 

LXOSerles 
10 kHz to 2 MHz 

Laser tuned for high aocuracy • Low aging· Low power· 
CMOS compatible· Low profile, hermetically-sealed 
package. 

The LXO Series has the highest accuracy and stability of 
all Slatek oscmators. 
SpecifICatiOns and characteristics of the LXO Series vary 
with frequency. Characteristics of'the LX0-32.768 kHz 
mod.eI are presented below as an example. Contact 
factory for other frequencies~ 

Standard calibration tolerances: A: ± 1 0 ppm; B: ± 25 
ppm; C: ± 1 00 ppm. TIghter tolerances available· 
Frequency stability: -0.012%, -20 to + 70°C' • Supply 
voltage: 3-6V • Rise time: 1.0 I'sec max ~ Fall time: 1.0 I' 
sec max .• Supply current: 50 JAA typical at 5V, 20 JAA 
typical at 3V • Aging: 1 ppmiyr typical, 3 ppm max. 
'Does not include calibration tolerance. 

Packege Dimensions (Inches), LXO Series 
I--~'~-:-I 

. r-T"' 

~=~n='-I~I J ... '., ~ 

-k~'·1~ I ~._; I I·'-
PlNt4 IiLASS1N8UU\TOA$~ 

Block Diagram, PXO Series 
16 12 13 14 10 

+ voo EXC CSEL RESET TEST 

FooT P, P, P, P6 P5 P4,VSS 

11 , , 4 5, 6 

Output FrequenCies, PXO Series 
Example-Model PXO-l0oo 
UNIT: Hz 

---
PROGRAM P' 0 

P'N 
SETTINGS P5 

Pl ! P2 P3 

o· 1M 100K 10K lK 100 10 0.1 

100K 10K lK 100 10 1 0.1 DOt 

SOOK 50K 5K 500 50 5 0.5 0.05 

1 333.3K 333K 3.3K ~33j 33.3 33 0.33 0.033 

250K 25K 2.5K 250 25 25 0.25 0025 
., 

200K 20K 2K 200 20 2 0.2 0.02 

0 1666K 166K 1.6K 166.6 166 1.66 0.16 0.016 

833K 8.3K 833.3 83.3 8.3 0.83 0.083 0.0083 

'33% duty cycle '·40% duty cycle 

Miniature Quartz Crystal OSCillators 

Statek manufactures three series of oscillators in TO-5 
packages: SQX0-2 Series, LQX0-4 Series and DQXO 
Series. They all have these features in common: 
Laser tuning for high accuracy' Hybrid construction' 
Low aging' Operating temperature: industrial - 40 to 
+85°C; mil~: -55 to +125°C'· Shock (survival): 1 
Hz to 600 kHz: 1000 g, 1 mS, 1/2 sine; 600 kHz to 2 MHz: 
750g, 1 mS, 1/2 sine. Vibration (survival): 109, 10 to 
2000 Hz. 

TO-5 Dimensions 

TOP VIEW 

PIN CONNECTION DIM INCHES MILLIMETERS 
1 VDD A 0.380 9.19 
2 output B 0.185 4.70 
3 Gnd. C 0.500 12.70 

0 0.029 0.74 
E 0.326 8.28 
F 0.200 5.08 

1. All metal parts are gold plated. 
2. Leads are 0.pI9" (0.48mm) dia. max. 

Pin Functions, PXO Series 
Prog 1 through Prog 6 control divide ratio of base 
frequency. 

« 

p, P2 P3 
DIVIDING P, P5 P6 

DIVIDING 
RATIO RATIO 

0' 0 0 1/1 0 0 0 1/1 

0 0 1 1/10 0 0 1 1/10 

0 1 0 1/2 0 1 0 1/10' 

0 1 1 1/3 0 1 1 1/H)' 

1 0 0 1/4 1 0 0 1/10' 

1 0 1 1/5 1 0 .1 1/10' 

1 '1 0 1/6 1 1 0 1/10' 

1 1 1 '1112 1 1 1 1/10' 

OUT: Supplies programmed output frequency with 
rectangular pulse shape (500/0 duty cycle), 

TEST: 

FOUT: 

EXC: 

CSEL: 

Setting this terminal Hi muttiplies programmed 
Output frequency by 1,000, except when' 
programmed divide ratio is less than 1/1000. 

Supplies base frequency of internal.crystal 
oscillator. 

Input for counting external clock instead of 
internal clock. 

Clock select. Setting this terminal Hi causes the 
divider to count the frequency of an external 
clock instead of the internal clock. 

- RESET: Selling this terminal Lo resets all counters and 
sets output s~ches to Lo, 

(All inputs except EXC and RESET have internal pull
down resistor. RESET has pull-up resistor.) 

SQXO-2 Series 
10 kHz to 2 MHz 

~ 
TTL and CMOS compatible' Standard calibration 
tolerances: A: ±0.01°A>; B: ±0.03%· Frequency 
stability: ± 0.02 typ., - 40 to + 85°C' • Supply vottage: 
4-6V' Supply current: 200 uA-3mA' Standard frequen
cies: same as CX-l crystals' Available in TO-5 or 24-pin 
leadless chip carrier See SQX0-2-SM Data Sheet. 
'Does not include calibration tolerance. 

Low Power 
LQXO"4 Series 
10 kHz to 2 MHz 

Low power • CMoS compatible· Standard calibration 
toleranCe: A: ± 0.01 %, B: 0.03%, • Frequency stability: 
±0.02°A> typ" -40 to+85°C" • Supply vottage: 4-6V 
• Supply current: 10 uA-1.5mA· Standard frequencies: 
same as CX-l c~. 
'Does not include calibration tolerance. 

Low Frequency 
DQXOSerles 
0.0006 Hz to 10 kHz· 

CMOS compatible' Low power' Standard calibration 
tolerances: A: ±0.01%; B: 0.03%' Frequency stability: 
±O.02%typ., -40 to +85°C··· Supply vottage 4-6V· 
Supply current 10 uA to 3 mAo Available in 3-pin TO-5 
(or 6-pin TO-5 for frequencies below 1 Hz) and 24-pin 
leadless chip carrier. See DQXO-SM Data Sheet. 
'lower frequencies available. 

• 'Does not include qalibration tolerance . 

.,. STATEK CORPORATION 512 N. Main, Orange, CA 92668 Telephone (714) 639-7810 Telex 67 8394 TWX 910.Q93~1355 3 
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Low Frequency Crystal Oscillators 

Real Time Clock Module 

Model RTC-58321 

Features 

Bui~-in crystal oscillatnr 
• eliminates need for external components 
• eliminates design time 
• reduces board space 

Low current consumption 
Low-vo~ge battery backup function 
4-bit bidirectional mu~iplexed address/data bus 
Counter start, stop and reset functions 
12 or 24 hour format, automatic leap year selection 
Standard 16-pin DIP, pin-compatible-with MSM 58321 RS 

Description 
The RlC-58321 Real Time Clock Module incorporates a 
CMOS real time clock and a complete crystal oscillator in 
a standard IS-pin DIP. The combination of the real time 
clock and crystal oscillator in one package eliminates the 
need for an external crystal, resistors, and capacitors, 
resu~ing in a substantial reduction in design time and 
board space, as well as procurement, inventory, testing, 
and assembly costs. 

Pin Connections 

1. CS2 
2. WRITE 
3. READ 
4. Do 
5. D, 
6. D2 
7 D3 
8.Vss 

(Top View) 

16.VDD 
15. NC 
14. NC 
13.CS, 
12.TESf 
11. SlOP 
10: BUSY 
9. ADDRESS 

WRITE 
NC: Do not connect externally. 

Surface Mountable Crystal OSCillators 

Model SQXo-2-SM: 10 kHz to 2 MHz 
Model DQXO-3-SM: 1 kHz to 10 kHz 

Features 
Standard 24-pin ceramic leadless chip carrier 
Designed for surface mounting using vapor phase solder 
reflow or wave solder 
TIL and CMOS compatible 
Low power consumption 
High shock resistance 
Full military testing availalble 

Additional products and services available. 

Products 

Custom hybrid oscillators: 
o very low current 
o high/loW voltages 
o multiple outputs 
o special packaging 

High temperature oscillators-to 200°C 

Ruggedized, high-shock crystals (15,Ooog and above) 

Custom-designed quartz crystal sensors 

Services 

Full military testing 
Circuit evaluation 
Design assistance 

« 

Description. 
Statek surface-mountable crystal oscillators consist of a 
CMOS-compatible hybrid circuit and a miniature, low
frequency quartz crystal in a standard 24-pin ceramic 
leadless chip carrier. They are compatible with conven
tional vapor phase solder reflow and wave solder 
processing techniques and offer small size, low power 
consumption, high shock resistance and excellent long
term stability. 

Specifications 
Specifications are typical at 25°C unless otherwise noted. 
SpeciflCjltions are subject to change without notice. 
Calibration Tolerance . . A: ± 0.01 % 

Temperature coefficient. 
Supply vo~ge. 
Frequency range ..... 
Supply current' , 

Operating temperature 
Industrial. .. . 
Military .. . 

Shock 
1 Hz to 6()() kHz. 
600 kHz to 2 MHz .. 

Vibration ..... . 
Storage temperature ... 
Aging, first year ... 
Typical processes 

vapor phase . 

wave solder .. 

B: ±0.03% 
- 0.035 (ppm/OC2) 
4t06V 
1 Hz to 2 MHz' 
0.5 mA at 10 kHz 
2.0 mA at 2 MHz 

-40 to +85°C 
-55 to + 125°C 

1000g, lmS, 1/2 sine 
750g, 1 mS, 1/2 sine 
109, 10 to 20()() Hz 
- 55 to • 125°C 
10 ppm maximum 

215°C or 253°C for 
10 secro 5 min 
260°C for 10 sec 

• Lower frequencies available, contact factory 
•• 5V supply voltage: 10pt, 10 MQ load 

« 
STATIEK • 

SFC-B-4/85 
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T-=:CHTROL CYCLONETICS INC. 

SPEClFlCAllONS 

AddItIonal Requirements: 
+ 24 VDC to + 28 VDC oven power (may be 

unregulated). 
Add 1.0" to length. 
Model number becomes MK. 

2. Frequency Standard (Oven Controlled) 
Higti sta6111ty 
:t 2 x 10-1 frequency s1abllity over temperature range 

of - 20'C to + S5'C. 
Utilizes a tight tolerance proportional type <MIll and 

AGe. crystal is designed for long term aging 
characteristics. 

Additional Requirements: 
+ 24 VDC to + 28 VDC <MIll power (maybe unregulated). 
Add 1.5" to length. 
Model number becomes MH. 

3. Low Phae Noise 
Fixed Frequency OUtput: Crystal coritroIlitd ascIllators to :t .003% over temperatUre range of - lO'C to + 6O'C. 

Add 1.0" to length. meet your exact requirements. 
Model number becomes MN. Stability: :t .001% ...... temperature range. 

~mperature Range: - lO'C to + SS'C. 
Power OUtput: 100 mW 20 mW or. 5 mW min. os specified. 
Harmonics and SUbharmonics: -40 die for all SOUKeS with 

4. Low Phase NoiseIHigh Stability 
:t 2 x 10-8 over temperature range of - 2O"C to + SS'C. 

oU1pUt frequency In range of 1 GHz to 8 GHz. Additional Requirements: 
Harmonics and SUbharmonics: - 30 die for all SOUKeS with 

output frequency in rage of .5 GHz to 1 GHz. 
DC Input: 12 to 28,VDC Case ground plus or minus (os 

required). 

+ 24 VDC to + 28 VDC oven voltage (may be 
unregulated). 

Add 1.5" to length. 

Output Connectors: SMA. 
Model number becomes MHN. 

All units have mechanical'frequency adjustment to 
compensate for aging. 

Spurious Levels: - 60 die. 

5. Voltage Control Crystal OscIllator 
... 3 options are available. 

OPTIONS A\IIULABLE 
1. Secondary Standard (Oven Controlled) 

:t .001% frequency s1ability over temperature range of 
- lO'C to + 6o'C. 

1Unlng voltage :t3. 
Modulation rate 100 KHz. 
Linearity 5% best straight line. 

Model MIA. 
, :t .003% frequency swing. 

Utilizes. small solid stete <MIll encIo5Ing the aystaI only. 
Ph ... noise same os s1andard unit. 

:t .002% frequency s1abillty O' to + sooC. 
Add 1.0· to length. 

M4000 series SPEOFICATIONS 
Frequency Range: 500 MHz to 3 GHz. 
FrequOnc:y Stability: 

:t .003% - 2O"C to + 6O'C. 
t .005% - SS'C to +85'C. 

Harmonic Rejection: - 60 die. 
Subharmonic Rejection: -60 die. 
Connectors: SMA and Filte!aln. 
Size: 1.05 x 1.75 x 4.38. 

OUtput 
Model FNquency _ Voltage 

M4001 500-1000 MHz 10 mW + 15 VDC 
M4OO2 500-1000 MHz SO mw + 15 VDC 
M4OO3 500-1000 MHz 100 mw + 24 VDC 
M4OO4 1000.01 MH~ GHz 10 mw + 15 VDC 
M400S 1000.01 MHz-2 GHz SO mw + 24 VDC 
M4OO6 1000.01 MHz-2 GHz 100 mw + 24 VDC 
M4OO7 2000.01 MHz-3 GHz 10 mw + 15 VDC 
M4OO8 2000.01 MHz-3 GHz SO mw + 24 VDC 
M4OO9 2000.01 MHz-3 GHz 100 mw + 24 VDC 

MOdel '1'12 

ModelMVB. 
:I: .01% frequency swing. 
t .002% frequency s1ability O'C to + SO'C. 
Add 1.5· to length. 

Model MVe. 
t .1% frequency swing. 
:I:.~ frequency s1ability O'C to + SO'C. 
Add 2.0" to length. 

6. MultKhannei Crystal Sou_ 
Up to 7 independent frequencies available. 
m compatible frequency selection. 
:I: .005% frequency stability. 
~m"",ature range of - lO'C to + so'e. 
Add 2.6" to length. 
Model number becomes MM. 

MODEL 
~ 

M40t 
M402 
M403 

M404 
M40S 
M406 

M407 
M40B 
M4O!I 
M410 

M411 
M412 
M413 

M414 
M41S 
M416 

MIN. 
POWER SIZE ON) 

FREQUENCY OUTPUT IWH 

.5-1 GHz Smw 2.2-3.4-2 

.5-1 GHz 20mw 2.2-3.4-2 

.5-1 GHz l00mw 2.2-3.4-2 

1.01-2 GHz Smw 3.2-3.4-2 
1.01-2 GHz lOmw 3.2-3.4-2 
1.01-2 GHz l00mw 3.2-3.4-2 

2.01-4GHz Smw 3.2-3.4-2 
2.01-4GHz lOmw 3.2-3.4-2 
2.01-3 GHz l00mw 3.2-3.4-2 
3.01-4GHz l00mw 3.2-3.4-2 

4.01-8 GHz Smw 3.2-3.4-2 
4.01-8GHz lOmw 3.2-3.4-2 
4.01-8 GHz l00mw 4.3-3.4-2 

8.01-14GHz Smw 3.2-3.4-2 
8.o1-14GHz lOmw 4.3-3.4-2 
8.01-14GHz SOmw 4.3-3.4-2 

SPECIFICATIONS 
Frequency Range: 3 GHz to 6 GHz. 
Frequency Stability: t .005%. 
~rature Range: O'C to + SO'e. 
Power OutpUt: 5 mW min .• 10 mW typo 
Operating IA>ltage: + 15 VDC. 
Subharmonic Rejection: - 35 die. 
Harmonic Rejection: - SO die. 
Size: 4" x 2.1" )( 2". 

ModeIMMS09 MOdel PLC-'I40A 

A-1446 

SPEClFlCAllONS 
Multiple Channel Crystal Sou ..... BCD 

Selectable. 
OU1pUt Frequency: 350-500 MHz. 
Bandwidth: 7%. 
Frequency Stability: t .005%. 
Minimum Power OUtput: 10 mw. 
Harmonic Rejection: - 26 die. , 
SUbhannonic Rejection: - 26 die. 
Operatlng~: + 15 VDC. 
Operating 1Wnperature: - 55'C to + 85'C. 
Connectors: SMA & MuJti.pin. 
Size: 3.88" x 2.38" x 1.13" . 

Wide Band Phase Locked Source 

For manufacturers' sales offices, see yellow pages 

SPECIFICATIONS 
Frequency Range: 400 MHz to 1500 MHz 

(Any 200 MHz Band). 
Power OU1pUt: 20 mW 
Frequency Stability: :t .003%. 
~mperature Range: O'C to + SO'C. 
SUbharmonic Rejection: - SO die. 
Harmonic Rejection: - 26 dBc. 
Operating IA>ltage: + 15 VDC. 
Connector: SMA. 
Size: 4" x 3.375" x 2". 
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TECHTROL CYCLONETICS INC. 
Microwave Frequency Sources 

Madel HX~178A 

SPECIFICATIONS 

Frequency Range: 1 MHz to 600 MHz. 
Power Output: 10 mw min. 
Frequency Stabilijy: ±2 x 10-'.·C to 

+55·C. 
Aging Rate: ±1 x 10-'/day. 
Phase Noise: 
122 dBc/Hz, 100 Hz. 
150 dBc/Hz, 1 KHz. 
159 dBc/Hz, 10KHz. 
159 dBc/Hz, 100 KHz. 
Harmonics: Less than -26 dBc. 
Voltage: + 15 VDC and + 28 VDC. 
Connectors: SMA and Filtercon. 
Size: 2" x 2" x 4". 

Madel X~I.7A 

TECHTROL CYCLONETICS INC. 

Phase LaCked 
Multiplier 
Madel PLX-I02 

Discrete Multiplier 
Madel 117 

SPECIFICATIONS 
Phase Coherent ll'ansfer Multiplier. 
Output Frequency: 5-125 MHz, phase 

locked. 
Power Output: 10 rnw (TTL available). 
Input: 100 KHz to 50 MHz. 
Harmonic Rejection: - 26 dB<. 
Subharmonic Rejection: - 60 d8c. 
Spurious Rejection: - 90 dBc. 
Operating 'obltage: + 5 voe, + 15 voe. 
Connectors: SMA 80 Filtereon. 
Size: 1.85" x 2.75" x 4.00'. 

SPECIFICATIONS 
Frequency Range: 1 MHz to 8.0 GHz. 
Band Width: Typically 1%, 1 dB; 3%, 3 dB. 
Up to 10% available. 
Power Input: 0 dBm ± 3 dB. (Inputs from 

-10 dBm to +20 dBm ranges available). 
Power Output: 0 dBm to + 20 dBm. 
Spurious Rejection: - 60 dBc. 
Harmonic Rejection: - 40 dBc (Higher 

rejection available). 
Subharmonic Rejection: - 40 dB< (Higher 

rejection available). , 
Operating I.bltage: + 12 voe to + 28 voe 

range. 
Connectors: SMA and Filtereon. 
Size: 4" x 2" x 1.38". 

Length depends on requirement. 

Phase LaCked 
Multiplier 
Madel FXA-ISIA 

Discrete Multiplier 
Madel FXA-217-IA 

SPEOFICATIONS 
Frequency Range: 1 MHz to 600 MHz. 
Power Output: 10 rnw min. 
Frequency Stability: 

± .003%, - 20·e to + 6O·e. 
± .005%, - 4O·e to + 70·e. 

Harmonics: - 26 dB<. 
I.bltage: +5 voe to +28 VDC (specify). 
Connecton: SMA and Filtereon. 
Size: 2" x 2" x 1.75", 

SPEOFICATlONS 
Frequency Range: 10 MHz to 1500 MHz. 
Input Level: 0 dBm :I: 3 dB 50 ohms, 100 

kHz to 10 MHz. 
Power Output: + 10 dBm. 
Operating Temperature Range: o·e to 

50·e. 
(- 2O·e to + 75·e optional). 

Subharmonics:'Less than -50 dB< (-70 
dBc optional). 

Harmonics: Less than - 26 dB< (- 60 dBc 
optional). 

Operating I.bltage: + 15 VDe and + 5 VDC. 
Connectors: SMA and Filtereon. 
Mounting: Flange. 
Sizes: 4" x 2" 'x 1.50". 

4" x 2.75" x 1.85". 

SPEOFICATlONS 
Output Frequency: X2 through X25. 
Output Power: + 10 dBm minimum. 
Power Stability: :I: 0.5 dB - 20·e to 

+ 60°C. 
Input Frequency: 5 MHz to SO MHz. 
Input Power: 0 dBm :I: 3 dB. 
Harmonic Rejection: - 60 dB<. 
Subharmonic Rejection: -SO·dBc. 
Operating I.bltage: + 15 voe. 

r-----------------------------~A~v~Av1rc:;'~V~'\V~IV.------------------------------, 

EEM 1985 
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TECHTROL CYCLONETICS INC. 
Microwave Frequenl;Y :.uurl;eS 
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QUOTATION REQUEST FORM 

Date _____ _ 

Name ______________ --- Dept./M.S. __________ _ 

Company Phone No. _______ _ 

Address Ext. No. _______ _ 
City ______________ State ________ Zip Code ______ _ 

QUOTATION REQUEST FORM-SOURCES 

Output Frequency(s) ____________ Stability ____________ -

Output Level Load _____________ _ 

Harmonics dBc Sub·Harmonics ____ dBc Spurious ______ ,dBc 

Operating Voltage _____________ Temperature Range °c to °c 
Oven Voltage (if required) VCO Deviation MHz to MHz 

VCO Input Control Voltage ____ _ 
Additional Requirements _________________________ _ 

QUOTATION REQUEST FORM-FREQUENCY MULTIPLIERS 

Input Frequency __________ Output Frequency(s) _________ _ 

Band Width (± .5% @ 1 dB Typical) ____________________ _ 

Subharmonic Rejection __________ Harmonic Rejection ________ _ 
(Special Band Rejection) _________________________ _ 

Spurious (unrelated) Signal Rejection 65 dBc __________________ _ 

Multiplier NOise Degradation Typically 20 log N _________________ _ 

RF Power Input (range) _____________ Impedance _________ _ 

RF Output(s) (range or stability) Impedance ________ _ 

DC Input Voltage __________ RF Input Connector _________ _ 

RF Output Connector(s} Temperature Range ________ _ 
(MIL Spec. Requirements) ________________________ _ 

(Case Size And Mounting) ________________________ _ 

(Speci.al Requirements) . _________________________ _ 

Description of Application and Input Signal _________________ _ 

MECHANICAL REQUIREMENTS 
Size ________________ Connectors ---,-___________ _ 

Mounting _____________ _ 

ITEMS IN PARENTHESES CAN INCREASE COST SUBSTANTIALLY 

~-------------~~~~~1rC:'~~MI~~"---------------~ 

EEM 1985 

Techtrol Cyclonetics InC. 
815 Market Street New Cumberland, Pennsylvania 17Q70 

(717) 774-2746 

For manufacturers' sales offices, see yellow pages Ao1449 



C0-23OA: ± 50 ppm 
CO-230C: ± 25 ppm 
CO-23OO: ± 15 ppm 
C0-230B: ± 10 ppm 

'CO-23OT: ± 1 ppm 

t = 0 35" 
height: III = 0:28" 

O'C to./- 70'C: ± 25ppm 
-55'Cto + 85'C: ± 50ppm 
-55'Cto + 125'C: ± 50ppmfflNlA> 70MHz, 8xceplforCO-231) 

O'C to + 50'C: ± 3ppm fA in C0-401 or CO-402) 
O'Cto + 50'C: ± lppm onlyforCO-231,12KHz-~OMHz) 
O'C to + 50'C: ± 5ppm 
O'C to + 50'C: ± 10ppm 

.. ···n.,linnR· O'Cto + 70'C: ± 100ppm NtAin C0-401 orCO-402) 
-55'C to + 125'C: ± 100ppm (NfA > 70 MHz. exceptlorCO-231) 

-55'Cto + 200'C: ± 300ppm onlylorCO-401f402inHOMHzrange) 
improved lrom 5 to 1 ppm/yr typical (CO-231/CO-238 only). 

.. 
initial accuracy; do not specify A. 8, C. 0, E orTaccuracy. 

0.5'xO.8'xO.2' 

resistance welded 
metal case 

CO-400 Series 
Resistance Welded ,... ..... 

'Tuning settabIe to ± 1 ppm 

STAllIIAIID: O'C to + 7O'C: ± 25ppm 

CO-833A: ± 50 ppm 
CD-l33t:: ± 25 ppm 
CCHa3D: ± 15 ppm 
~B:±10Pllm 

CQ-43OA: ±50 PlIm 
CO-43DC: ±25 PlIm 
eo-.3IJO: ±15ppm 
eo-.aoB: ± 10 ppm 

tfor4p1n' 
iII for 14 pins 

Optlon1: -55'Cto + S5'C: ± 5OPlIm(-3D1+S5'Cabovel10MHz;0185'Cforl00KECL) 
OptionZ: -55'Cto + 125'C: ± 5Oppm(NlAabovell0MHz) 
OptionS: O'Cto + 5O'C: ± 3ppm (N/A In CO-431/432 or above 150 MHz) 
OptionS: O'C to + 5O'C: ± 5ppm 
Option': O'C to + 5O'C: ± 10ppm 
Optlon7: -55'Cto + 125'C: ± l00Pllm (N/Aabove 110 MHz) 

"Option': O'Cto + 7O'C: ± l00ppm(N/AIn CQ-431/432) 
Option Y: Aging Improved from 5 to 1 ppmtyr typical (NIA In C0-431/432, or above 125 MHz in 

CO-233/CO-633) 
"Includes Initial accuracy; do not specify A. B. C, 0 orT accuracy. 

"eil option for 
lully,ealed 

.. 

S1HImr ITAIIDARO: O'C to + 70'C: ± 25Pl1m 
Option 1: - 55'C to + S5'C: ± 50ppm 
OpUonZ: -55'Cto + 125'C: ± 50ppm 
Option 3: O'C to + 5O'C: ± 3ppm (only available In CO-236) 
Option 4: O'Cto + 5O'C: ± 1Pl1m(onlyavaliableInCO-236,specl!ysupplyvol1atle) 
Option 5: O'C to + 50'C: ± 5PlIm 
Option.: O'Cto + 50'C: ± 10ppm 
Optlon7: -55'Cto + 125'C: ± lOOPl1m 

'''Option 8: O'C to + 7O'C: ± 100Pllm (only available in CQ-236) 
.. 'Option 9: - 55'C to + 2OO'C: ± 300ppm (N/A in CQ-236 or above 20 MHz in CQ-441/442) 

Option Y: Aging improved from 5 to 1 ppm/Yrtyplcal (CQ-236only). 

OptionC: 
'oldersaalsd 
case, .68" high 

..,Isfan", welded metal .... 

HOW TO ORDER VECTRON CLOCK OSCILLATORS 

CO·400 SERIES 
CO-4ooo - o08tLI __ ...J 

TTl;5V =oJ I~FrequencY Standard CMOS; 8-15V = 1 
Standard CMOS; 5V = 2 

ECl; -S.2V= 3 'Screen test option 
Hi-Speed CMOS; 5V = 4 (X. B, C. or D) 

Temperature stability 
(0 lor standard. or option 1,2,5.6,7 or9) 

Initial accuracy at 25'C -----' 
(A, 8. C. D. or E) 

SIaIIlllzatlon Bake 
(24 Hom@ l5O'C) 1 ~OS. CondC 

1014 

1010. CondB 

Bull-In, OJIerau~ 
168houlS@l25 

Acceleration 
150000 In V, IllS} 2001.CondA 

X 

X 

X 

X 

X 

Test requirements 
of MIL-Q-55310/16 
& MIL-0-5531Ot18 

X X 

.X X 

X X 

X X 

X 

All other clock oscillator types 
co-liD - ooOat;1 ==;=~ 

...,.LOl . T Jr -L_ 
'Accuracyltuning - . L-'clorsoldersealedcase 
IA. B. C, DorT) 

'Y lor improved aging 

'Stability option (1. 2. 3. 4. 5. 6. 7 or 8) 
'leave blank II not applicable to your requirement 

Ao1450 For manufacturers' sales offices, see yellow pages EEM 19. 
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~CTR~ SinewaveOscillators 50Hz-1GHz 
~ (for higher stability see TCXO and Oven Sections) 

Opentlng Temperature 

Stange Temperature 

S~ack 

Vlbratla. 

Hamidlly 

Sea' 

Co-400 SERIES 
LOW PROFILE CLOCKS 

'L2 Option 

VHF High Power 
CO-2I4W 

2" x 3" x '14" (51 x 76 x 19 mm) 
Chassis m .. nt with SMA output connector 
For SMC connector, replace "W" with "u" 

BNC connector "W" with "X" 

ALL OTHER 
MODELS 

Per temperature sta.bility specification 
(from + 151 + 35'C to - 551 + 200'C depending upon 

model and option selected) 

- 55'C to + 125'C 

100g 6msec per MI L -STO-202 
Method 213, Condition C 

sine-20g to 2 KHz per MIL-STO-202 
Method 204, Condition 0 ... and 

random-20grms to 2 KHz per MIL-STO-202 
Method 214, Condition I-F 

100% per MIL-STO-202, Method 103, 
Condition B 

Hermetic per MIL-STO-883, Method 1014, 
10-8 atm cc/second 

- 55'C to + 85'(, 
( + 125'C optional) 

Standard: MIL-STO·202, Method 213, ConditionJ(30g, llmsec) 
Optional: same as lell column for most types 

Standard: MIL-STO-202, Method 201 A plus 5g to 500 Hz 
Optional: same as lell column for most types 

All models: 95%, no condensation 
Sealed models: same as lell column 

NOTE: VlCIro. hal produced ascUlatars far airborne, shipboard, manpack, mabile, spacecrall, rocket and missile applications. 

About Vectron .•• 
Facility 
Vectron is housed in a new 60,000 square foot facility in which 
engineering, manufacturing and quality control have at their 
disposal the most advanced equipment and instrumentation 
available, including: 
• Hybrid ~anufacturing and clean room facilities. 
• Master frequency standard, internally calibrated to the National 

Bureau of Standards, from which reference signals are 
distributed to every test station. 

• Automated test system comprised of a network of morethan 
70 temperature chambers controlled by a series of central 
computers. 

• Scientific computer for engineering circuit deSign, analysiS 
and data reduction. 

• Environmental test laboratory including humidity, acceleration, 
shock, sinusoidal vibration, and random vibration equipment. 

Military and Space Programs 
Military and space applications represent approximately 
forty percent of Vectron's business. A few among the many vehi
cles and programs for which Vectron has delivered oscillators are 
the following: 

Shipboard: AEGIS, MARISAT, OMEGA, TERRIER M, 
NAVSTAR, TRIDENT, MARK-48 TORPEDO. 
F14, F16, P2V, P3V, B52, E2C, P3C, B-18. 
ATHENA H., PAVE-STRIKE, PEACE 
KEEPER. 

Aircraft: 
Missile: 

Spacecraft: SKYLAB, SPACE SHUTTLE, GPS. 
Manpack: PRC-70, PRC-104, PRC-113. 
Our quality control program meets the requirements of MIL-I-
45208 and MIL-Q-9858 and our equipment calibration program 
conforms to MIL-C-45662. 

~CTR~ VECTRON LABORATORIES, INC. The CRYSTAL OSCILLATOR COMPANY 

......".. 166 Glover Avenue, Norwalk, CT06850' Telephone: 203/853-4433' TWX: 710/468-3796 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1451 
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".... ~ 
VECTRON ,.,. rexOs Temperature Compensated Crystal Oscillators 

50 Hz ID 211 MHz 211+ MHz 10 140 MHz 140 MHz ID <1211 MHz 

C04IIf SERIES CO-2I2 SERIES C0454 SEIUES CQ.85 SERIES 
Modarate Stability High Stability 

T ..... IlItU111ty: lower Cost 

(Temp. Range A) +15"C to +35°C: CO-2I1A&7: ±5x 1(}-7 co-z&2A17: ±1 x llJ-7 ClJ.254A17: ±5 x 10-7 CO-255A&7: ±5 x 10-7 
ClJ.H1AZ7: ±2 x 10-7 C8-H2AIII: ±5 x 1(}-i ClJ.2IMA17: ±1 x llJ-7 ClJ.2IIIIA17:±1 xllJ-7 

(Temp. Range I) O"C to + 5O"C: ' CIJ.H1I11:±lxl(}-i ClJ.21i21117: ±5 x llJ-7 CO-_I: ±1 x llH1 CO-255Ill: ±1 x llH1 ' 
CfI.ZIi2II27: ±2 x 1 0-7 ClJ.2&48S7: ±5 x llJ-7 ClJ.Z&&867: ±5 x 10-7 
ClJ.2ll2B17: ±1 x 10-7 CO-2Ii4827: ±2 x 10-7 CO-2IIIiB27: ±2 x 10-7 

(Temp. Range C) D"Cto +rooC: CO-H1C38: ±3 x llH1 CO-Z82C1I: ±1 x llH1 ClJ.2114C31: ±3 x llH1 CO-ZIIIICIII:±3xl(}-i 
CII-2I2C&7: ±5 x 10-7 ClJ.ZIi4C1I: ±1 x llH1 CO-2I1IC1f: ±1 x 1(}-i 
ClJ.ZII2CI7: ±3 x 10-7 CO-2S4C37: ±3 x 10-7 CO-211C37: ±3 x 10-7 

(Temp. Range D) - 2II"C to + rooC: CIJ.H1I1ti1: ±5 x llH1 ClJ.2i2D1I: ±1 x ,11H1 CO-ZII4 •• : ±5 x llH1 CO-ZI5II88:±5x 1(}-i 
co-mD57: ±5 x llJ-7 ClJ.ZII4D1I: ±1 x flHl CO-ZIiIII1I: ±1 x 1(}-i 

ClJ.2Ii4D&7: ±5 x 10-7, CO-28811&7: ±5 x 10-7 
(Temp. Range E) -4O"C to + 75°C: ClJ.251E15: ±1 x llH1 aHII2EIi8: ±5 x llH1 CO-214E88: ±5 x llH1 CO-Z88EIII: ±5 x llH1 

ClJ.2tIZE28: ±2 x llH1 ClJ.254E2I: ±2 x llH1 CO=:±2Xl(}-i 
CO-2i2E1I: ±1 x llH1 ClJ.ZII4E1I: ±1 x llH1 CO- 1:±1 x 1(}-i 

(Temp. Range f) -55"C to +85"C: CO-2I1F2&: ±2. llH1 CO-252F88: ±5 x llH1 ClJ.2I4F88: ±5 x ilHl CO-288F88: ±5 x 1(}-i 

=..~ ClJ.252F28: ±2 x llH1 CO-214FZ8: ±2 x llH1 CO-288FZ8: ±2 x 1(}-i 
ca-2I2F11: ±1 x 1(}-i CO-214F1.: ±1 x llH1 CCi'2IfF11: ±1 x 1(}-i 

.'=-= m: 50 Hz -20 MHz SINE: 20 MHz-14O MHz SINE: 140 MHz-420 MHz 
CMOS: 50 Hz -15 MHz m: 20 MHz-l00 MHz ECL: 140 MHz-280 MHz 
SINE: 1 MHz-2O MHz ECL: 20 MHz-I40 MHz .. : Any supply VOI1age In So28 VDC range; current as low as 3 ma for some models 12-28VDC 

LOW PROFILE 
<1211 MHz to 830 MHz HYBRID TCXOs 

co-258 SERIES co-2I8, CO-2II SERIES 

CO-211AS7: ±5 x 10,.7 
CO-2SlA17: ±1 x 10-7 
CO-251B18: ±1 x llH1 
CO-251887: ±5. 10-7 
CO-268B27: ±2 x 10-7 

:=~mg:: 
IIIU .. are similar, but not ClJ.2S11C37: ±3 x llJ-7 

ClJ.Z88D18:±5.11H1 idenllcal, to those available In 
CO-2i2 Slries. Contact factory CO-268Dl': ±1 x llH1 or your local rapnsentative CO-288D57: ±5 x 10-7 or more _lied literature. 

Co-288E88: ±5 x llH1 
CO-268EZI: ±2 x llH1 
CO-268E1I: ±1 x llH1 
CO_: ±5 x llH1 
ClJ.268FZ8: ±2 x llH1 
ClJ.251F1I: ±1 x llH1 

SINE: 420 MHz-800 MHz m: 20 KHz-60 MHz 
CMOS: 400 Hz-15 MHz 

12-28VDC So24 VDC 

"""""AI!IMMt: Screwdrlvilr adJustmen~ setable to 1 x 10-7. Electronic tuning (TC/VCXO) capability optional. 

Aging Rate: 

Opllon1: 
Opllon2: 

Frequencies: 

Output Laval: 

Temperalure: 

Noise Floor: 

Oven Control: 

Supply: 

Batlery: 

Size: 

A·1452 

AllllJIIIII: 5 x 10-7 to 1 x 1(}-i per year 1 10 2 x 1 D-S/year 1 to 2 x lD-S/year 

lin: 2". 2"x 'III" (51 x51 x 19 mmJ 2"x2"x%" 2"x3"x%" 
(51 x ,51 x 19 mm) (51x 78 x 19 ... ) smaller size available 

1. Dellrmlne approp~ate column bY frequency desired. 
2. Deflnnlne appropriate row bY operetIng -.mure range desired. 
3. Select a basic model from those available at the desired frequency arid temperature range. 
4. SpecifY supply vollage, output level and whether pcb mount or ch8ssls mount with If connector. 

FS-321 SERIES 
3 x 10' 10/day attime of shipment 
1 x 1O-10/daytypical within 60 days 

1 x 10-10/day attime 01 shipment 
,5 x 11-10/day attime 01 shipment 

5,1 &0.1 MHz 

1 vrms/50 ohms 

± 5 x 10 10 over 0-50"C 

-160 dB below 5 MHz output 

Double proportional 

1151230 VAC or 22-30 VDC 

FS-321 C: None 
FS-321D: 12 hour rechargeable 
FS-321 E: 24 hour rechargeable 

5\14"xI9"xI4" (13.4.48.3x35.6 cm) 

..... ~ Replacement 
VECTRON for Hewlett 
~ Packard 
~ Model 108118 

Vectron type CO-811 B offers 
mechanical and 
electrical-interlace 
Interchangeability with 
discontinued HP10811B 

AliI,: 

•• 111: 

Cry.til: 

5xl0-1·/dlY 
lxl0-'/yelr 

2.5xl0-· pop 
4.5xl0-9 Pop 

100 Hz: -14OdIl</Hz 
10 KHz: -16OdIl</Hz 

SC-cut for fast 
slab; IIzalion 

1 to 2 x 1(}-i/year 

2"x4"x%" 
(51 x 102.19 mm) 

...... ~ Hybrid Oven 
VECTRON Low Profile 
~ Oscillator 

• PCB Mounting 
• Small (1" high) 
• low power drain 

CO-311 SERIES 

Slablllty: Sime aging and lemperalure sta
bility specs as CO-211 Series (see 
top of next page) 

O·'Wi 
CMOS 
SINE 

S.pply: 

Inp.tP~r: 

F .. ' •••• , 
Adl·.t: 

F .. , ••• cy Ral" 
250 KHz - 17 MHz 
4-6 & 8-15 MHz 
4-6 & 8-17 MHz 

15 VDC for oscillator 
5 VDC also, If TIL out 
(5-28 VIlC opllonal) 

3 watts at turn-on 
1.3 watts stabilized (250 C) 

Mechanical; electronic optional 

Size: 2V." x 2V." x 1" (58 x 58 x 26mmJ 

,For manufacturers' sales offices, see yellow pages EEM 1985 
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~CTR~ OuenControiledOsciliators 
~ (with Ultra-Low Noise Options *) 

High Freq&a'ICY (to 25 MHz) 
/+---------HIIIH STABILITY (10 5x 10-' 

Standard 

-115 dB/Hz 140 dB/Hz 
-130 dB/Hz 
-140 dB/Hz 
-143 dB/Hz 
-145 dB/Hz 

-135 dB/Hz -150 dB/Hz 
-145 dB/Hz -155 dB/Hz 
-148 dB/Hz -160 dB/Hz 
-150 dB/Hz -163 dB/Hz 

-135 dB/Hz 
-145 dB/Hz 
-148 dB/Hz 
-150 dB/Hz 

-145 dB/Hz 
-155 dB/Hz 
-160 db/Hz 
-163 dB/Hz 

*L2 option N/A In CO-211 Series; output is ::::10 dBm "L2 option restricted to +10 dBm or less 

1. Select "Ultra Stable" if 3 x 10--1 a/day aging or better is required; otherwise select "High Stability". 
2. Select operating temperature range required (A, I, D or iii from left column under "Temperarure"). 
3. Select frequency stability desired OYer temperature, this determines the oscillator. (Temperature stability improves from left to right). 
4. Select desired aging rate within Series to complete basic model number. 
5. Determine whether you desired a low-noise option or any characteristic which is not standard (e.g., supply voltage, output level. etc,). 

VHF (25-400MHz) M.11 annomlc •• 
CO-228/CO-229 SEAlES 

F .. q.ency: 

Allng: 

(Temp. Range A): +15°& to +35°C: ±3 x 10-1: 
±5 x 10-9: 

(Temp. Range B): OOC 10 +500 C: ±5 x 10-1: 
±1 x 10-8: 

(Temp. Range 0): -20°C to +700 C: ±1 x 10-7 : 
±3 x 10-8: 

(Temp. Range 8): - 55°C 10 + 75°C: ±2 x 10-7 : 
±5 x 10-8: 

25 MHz to 200 MHz 

3 x 10-I /day 1 x 10-l lday 
5 x 10-0{year 3 x !D-o/year 

CO·228A3B CO-229A3B 
CO-22BA59 CO·229A59 

CO-22B858 CO·229B58 
CO-228B18 CO-229B1B 

CO-228017 CO-229017 
CO-228038 CO'229038 

CO·228827 CO·229U7 
CO·22B658 CO·229658 

Oltpul le.el: Standard: >0.5 vrms Into SOIl (+ 7 dBm) 
Opllonal: TTL to 100 MHz 

HIgher level lid ' .. q ... cy 
CO-223/CO-224 SEAlES 

25 MHz to 400 MHz 

3 x 10-l lday 1 x 10-l lday 
5 x 10-0 Iyear 3 x 10-0 Iyear 

±3 x 10-8 : CO-223A38 CO-224A38 
±5 x 10-9 : CO·223A59 CO-224A59 

±5 x 10-1 : CO·223858 CO-224B58 
±1 x 10-8: CO-223B18 CO-224818 

±l·x 10-7: CO-223017 CO-224017 
±3 x 10-8: CO-223038 CO-224038 ' 

±2 x 10-7: CO-223627 CO·224827 
±5 x 10-8 : CO·223G68 CO·224G68 

Siandard: >1 vrms into sag (+13 dBm) 
Optional: ECl, hIgher slnewave level 

Superl" 8,llg II~ Illbllll, 
CO-22IJ/CO-225 SEAlES 

25 MHz to 200 MHz 

3 x 10-o/day 1 x 10-o/day 
1 x 10-01year 3 x 10-7/year 

±1 x 10-8: CO-220A18 CO-225A18 
±1 x 10-9 : CO-220A19 CO-225A19 

±5 x 10-8 : CO-220858 CO-225858 
±1 x 10-8: to-220818 CO-225818 
±2 x 10-9 : CO·220829 CO-225829 

±3 x 10-8 : C1I-220038 CO-225038 
±1 x 10-8: CO·220018 CO-226D18 
±5 x 10-': CO-220058 CO-225059 

±1 x 10-7: CO-220817 CO-225817 
±3 x 10-0 : CO-228838 CO-221iG38 

Standard: >0.5 y,ms into 50g (+ 7 dBm) 
Optional: + 13 dBm ("R"I, TIL, Eel 

Supply Vllt.,e: 24 VDC slandard. Operation from any specified voitage in 12-28 VDC range optional. 

Inpil Power: <6 watts at l.rn·on (-20/ + 70°C); <3 watts stabilized (25°C) 

Frequ.ncy AdJust .. onl: 

SI .. : * PIII.I 10111: 
typical, with 

sine output 
in 75·125 MHz 

range 

Screwdriver adjust, settable to <1 Xl0-1 nominal. Electronic tunIng (VCXO) option "V". 

2"x2"x3"{51 x51 xnmm) 

Ollset from 
Carrier 

100 Hz 
1 KHz 

10 KHz 
\50 KHz 

Slandard 

-120 ~B/Hz 
-135 dB/Hz 
-140 dB/Hz 
-145 dBIHz 

Ultra-low 
noise 
option 
not 
available 

2" x 2" x 4" (51 x 51 x 104 mm) 

Oflsetfrom 
Garrier Slandan! 

"Ultra low Noise 
Opllon (l2) 

100 Hz -120 dB/Hz -130 dB/Hz 
1 KHz -135 dBIHz -145 dBIHz 

10 KHz -140 dB/Hz -150 dB/Hz 
50 KHz -145 dB/Hz -155,dBIHz 

:i~ :r~o:,ls ~~vr~~ WB~~r~~s 

For manufacturers' sales offices, see yellow pages 

2" x 2" x 4" (51 x 51 x 104 mm) 

Ollset from 
Carrier Slandard 

"Ultra low Noise 
Option (U) 

100 Hz -105 dB/Hz -120 db/Hz 
1 KHz -115dB/Hz -130 dB/Hz 

10 KHz -120 dB/Hz -135 dB/Hz 
50 KHz -125 dB/Hz -140 dB/Hz 

'l2 option Is ayallable to 125 MHz 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

~ ~ -~~~~ -
VECT~ON 

\IC:X.Os Voltage Controlled Crystal Oscillators 

, ", 

~ , ~ 

WIDE DEVIATION AND/OR LINEAR APPLICATIONS NARROW DEVIATION PHASE LOCK APPLICATIONS 

OVEN EXTRA WIDE SINBWAVE TTL CMOS ECL 
BASIC MODELS CONTROLLED DEVIATION OUTPUT. OUTPUT OUTPUT OUTPUT 

M,d.l: CD-mv CO-275V al co-mv c) CO-273V CO-233V e) CO-231V CO-238V CO-233MEV 
b) CO-278V d) CO-274V SERIES 1) CO-231VH 

:::":b~ 2-20 MHz 20-400 MHz a) 2-20 MHz 0) 0.5-8 MHz -CO-233V: e) 32 KHz-
b) 20-400 MHz d) 8-80 MHz 5-149 MHz 25 MHz 300 Hz-15 MHz 5:200 MHz 

Conllr ·CO-233VH: I) 25.1 MHz-
F .. ql.nol,.: (hIgher and lower Irique .. lea available) 150-200 MHz 70MMz 

"CG-233VFW: 
5-400 MHz 

··CG-283VW: 
401-600 MHz 

Output Lov.l: 1 vrms Into lK 10.5 vrms into soot al' vrms intolKtC) fvrms IntolK 0.5 vrms into son 
b 0.5 vrma/SOn d) 0.5 vrms/SOn Option "R": TIL compatible CMOS compatIble ECl compatlbl. 

(Option "R": 1 vrms Into son; TIL, CMOS or ECl logic compatible output 1 "rms Into son 
avallabl. on sam. mod.ls) 

Dolillon: ±0.1% I ±0.1% .! ±0.1% J ±0.5% >±.003%. This allows correcting to specified center frequency over 
o-50OC for 5-10 years. Wider deviation optional; lor significantly wld,r 

(wider and narrower deviation available) d.vlatlon, soe models on I.n sIde 01 page). 

Mdllillol ±5 Volts. negative transfer function ~either higher or lower o to +6V o to +5V o to +5V o to -5V 
VollI.l: . sensItivity availab e) (±3V to ±tOV (±3 to±10V 

optional) optional) 

L1 ... rfly: ±1% (For±5% linearIty, resulting In reduced cost, add "N" to ±20% ±20% ±20% ±20% 
Model No.) ~~JI~~i~~) b\~l~~n~~\~ 

Smooth monotonic characteristic. For Improv.d linearIty see models 
, on 1.1t sid. of pag •. 

Tr .. " .. Negative: frequency decreases with Increasing modulation voltage. Positive (frequency increases with Increasing control 
Flno"en: voltage) (1IA1ts with bIpolar Input have negativ. Negallv. 

transfer function) 

SII./Ilty 
co-mVA: 1 CD-275VA: J. .l ±.001% I ±.001% '.J ±.OOI~. ±.001% 

I-SO"C: . ± .01% ± :01% 
CD-271VB: Co-275V.: ±.OOO". ±.025% (wIder temperature rang. optional) 

±.001% ±.001% 
(higher .tablllty and wider temperature rang. optional) 

'"PPIY: +24 VDC standard (operation from any specified voltag' in +15 VDC standar HVDC + 12 VDC standard -5.2 VDC 
+12 VDC to +32 VDC rang. OPtional) 

SIn: 2" X 2" X %" 2" x 3" x 3/4." 2" x 2" x 4" C!2"X3lf X!\411 "'11h."x1J/:z"x%" e) 1V2"x1¥2"xl!2" 1 J/:zH x1lh"xlh" 2"x3"x¥2" 
(51 x 51 x 19 mm) (51 x77 x 19 mm) (51 x 51 • 102 mm) d 3"x3lh"x!\4" ...... 2"x2"x3!4" f) 1%"x1%"xl/2u 

......... 2"X3"X3!4" 

Me •• tlnl: For P.C. Board For P.C. Board Octal plug-in or For P.C. Board ·For P.C. Board For P.C. Board For P.C. Board For P.C. Board 
mounting mounting solder header and mounting mounting mounting mounting mounting 

(rf connector (rt connector rf connector (rt conn.ctor "'::SMA output 
optional) optional) optional) connector. studs 

lor chassis mount 

BASIC MODEL 
VC-371 I OVEN CONTROLLED 

VC-372 
LOW FREQUENCY 

VC-381 

RI ••• 01 ","lIlbl. 
••• ter "' ..... 1." SOD KHz to 500 MHz so Hz to SOD KHz 

Ollp.1 Lml: >0.5 vrms Into SoIl (+ 7 dBm) >1 vrms into 1000n 
TTL and CMOS optional 

D.viltl •• : 

Modulill •• VollIg.: 

L1 •• lrlly: 

T .... '" FI •• tlln: 

A ••• my: SlIldlrd: 

Option "R": +13 dBm. TIL, CMOS and ECl also optional 

±10% ±10% 
(Wider and narrower deviation optional; deviation as large as an octave). 

For deviation I •• sthan ±1%, consider a crystal controlled VCXO rather than a VCO. 

±5V I ±5V 
(both higher and lower •• ns1tivity optional) 

Option "A": ± 3% (only for d.vlatlon =±20%) 
Option "B": ± 1% (onlY for d.vlatlon =±10%) , 

±1% 
Sllndard: ±10% J 

(smooth monotonic characteristiCs with no discontinuities) 

negatIve 

±0.5% at 25°C for units with d.vlatlon 
up to ±10%. For wider deviation units, 

accuracy Is 10% of deviation. 

Tuning adjustment s.table to 0.1%. 

positIve 

±O.5% at 2SoC for unlls with deviation 
up to ±10%. For wider deviation units. 

accuracy is 10% of deviation. 

Opllo.,I: "T": Tuning adjustment setable to 0.1%. "T": TunIng adjustment s.table to 0.1%. 

SU"IY VollIlO: 

Slzo: 

.... 11 •• : 

SlIndlrd: 0/+50oC: ±1% 
OptIon 1: -2D/+7DoC: ±2'10 
Option Z: - 551 + 65°C: ±4% 

·Option 3: 0/+50oC: ±0.3% 
'Option 4: -201 + 70°C: ±0.5% 
"'Only for deviation ~ ±10% 

2".2" X "14" (51 x 51 x 19 mm) 

Pins for p.c. board mounting, 
AF connector optional. 

Standlrd: 0/+50oC: ±O.t% SlIndlrd: 0/+50oC: ±t.S% 
Option 1: -20/+70oC: ±0,2% Opilon 1: -20/+70oC: ±3% 
Option 2: -55/+850 C: ±O 5% Option 2: -55/+850 C: ±6'10 

other temperature ranges available 

(O~r~~I~~~rom any supply in 12 to 26 VDC range Is opllOnal.) 

2" • 2" • 4" (5(. 51 • 104 mm) 

Chassis mount with SMA output 
connector, SMC or BNC optional 

+15 VDC 

2" x 2" x =MI." (51 x 51 x 19 mm) 

Pins for p.c. board mounting. 

2300 

#<!ii'?'",~4j;"" , 

TTL. DIP 

Frequency: 
32 KHz-
24 MHz 

Electrical: 
Same as 
Model 
CO-23W 

Package: 
4or14pin 
resistance 
welded 0.2" 
tow profile 
DIP case 

CD-401V 

CO-402V 

General characteristics 
of CO~270V Series 
linear VCXOs and 

VC-371 Series VCOs_ 

~ .•. ' . 
..... -', 

1::', 
1= -,: - ' •. - -- . 

-,~~~- .. , .. , .. 
General characteristics 

of CO-230V Series 

~II 
o tI +2 +a +4 -HI oK 

COMTROl. 'IOLTAH IVOLTS) 

,.. ., 
VECTRONVECTRON LABORATORIES, INC. The CRYSTAL OSCiLLATOR COMPANY 

~ 166 Glover Avenue, Norwalk, CT06850' Telephone: 203/853-4433' TWX: 710/468-3796 

A·1454 For manufacturers' sales offices, see yellow pages EEM 1985 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

Electronic components and piezo ceramics 
by Vernitron . Over 45 years 01 innovation. 
In piezo ceramics of diverse shapes. 
In Bimorphs and Unimorphs. Also in 
ceramic bandpass and ladder filters. 
In ceramic resonators. And in piezo 
igniters. That's Vernitron Piezo
electric Division. 

We've been making innovations in 
electronic components and piezo 
ceramics since 1938. And we're still 
doing it. Take a look at some of our 
accomplishments in modern ceramic 
shapes. We've developed 
discs, blocks, rings, 
plates, cylinders, . 
tubes and many. / 
custom shapes .... 
for sonar use, 
as ultrasonic, 
hydro phonic, 
and as torpedo 
transducers, 
in &!"'"'AI,:>rt1,m".t .. r 

and high voltage 
generators. 

Our PZf®-4 is 
recommended 
for use in high 
voltage gen
erators and 
high power 
acoustic 
radiating 
transducers 
because of its 
ability to witlhl'rt:mn 

high levels of elec
trical excitation and 
mechanical stress. 

PZT-B was devel
oped to provide a 
material with the ulti
mate in power hand· 
ling capability. This 
composition has reduced 
piezoelectric activity at 
low to moder ate excitation 
levels. 

PZT-5A is recommended 

for use in receiver or gener
ator type transducers 
as hydrophones, fuses, 
accelerometers, an 
vibration pickups 
in general etc., 
because of its 
high sensitivity, 
permittivity and 
time stability. 

PZT-5H is bet
ter suited to low 
frequency applic
ations because of 
increased permit
tivity, accompa
nied by a reduc
ed Curie point. 

The family of PZT-5 
materials may also serve 
in very low power motor

type transducers because 
of high motion sensitivity. 

Vernitron also has dev
eloped lead metaniobate 
materials, PMN-1 and 
PMN-2, for diverse app
lications. Their feature 
is higher Curie points. 
And we are the origina
tors of Unimorphs and 

Bimorphs to serve as 
compact transducers 

for audio tones. 

The above com
positions are used 
in such applica~ 

tions as ultrasonic 
cleaners, kidney dialy
sis equipment, heart 
pacemakers, ink jets, 
ultrasound scanners, 
gyros, sonobuoys, 
automatic erasers 
and a variety of 
noisemakers. 
in laser nnctitin,n. 

ing and as 
sensors. 

Shapes, 
Unimorphs, 

Bimorphs 

Bandpass Filters 
and Resonators 

Innovation is also true of our work 
in bandpass filters, ladder filters, 
and ceramic resonators. We offer 
light weight, 

stable, fixed Ceramic Ladder Filters 

tuned, miniature 
filters 

and reso nators 
with varieties 
for almost any 
kind of commu-

consumer
commercial
military. 

And don't over-
look what we've 
done in piezo igniters for gas fired 
equipment of all types. Vernitron igniters 
are original equipment in most makes 
of barbeque grills, as well as 
in many.furnaces, water heat
ers and camping lanterns. 
Vernitron igniters are the 
world industry standard. 

So if you're working 
with piezo ceramics,· 
in alarms, speak
ers, lasers, sonar, 

. ink jet printing 
data processing, 
communications, 
telephone devel
opment, gyros, 
or hydrophones, 
pacemakers or 
gas - fired eqUip
ment give us a call 
and put our 45 years 
of innovation and expe-

. rience - going on 46 -
to work. 

Just call (216) 232-8600 and 
ask for "one of the InnOVf.ltol'S:"l 
Or write Vernitron PiezOEllec:tric 
Division, 232 Forbes Road, 
Bedford, Ohio 44146, for infor
mation on any ofthese products. 

Vernitron Piezoe,lectric Division 
232 Forbes Rd.1 Bedford OH 44146-5478/216-232~8600 I TWX 810-427-2274 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1455 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A.ll66, 8·1012, C·1028, 0·1016 
ASCII Code .......... ' .................................................... 0·1087 
Batteries, Product Selection Guide .......................................... 0·1413 
Batteries & Fuel Cells, Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0·1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C·1003 
Capacitors,Basic Formulas ................................................ A·1093 
Capac~tors, Miniglossary . : ..... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. A·1066 
CapacItors, Product Selection GUIde. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. A·1003 
Circuit Boards (Printed) Product Selection Guide .............................. C·1099 
Coils, Chokes, Inductors, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A·1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C·1863 
Connectors, Miniglossary ................................................. , C·ll29 
Connectors, Terminals, & Sockets, Product Selection Guide .. , ................... C·ll05 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude . . . . . . .. A·1309 
Delay Lines, Product Selection Guide. " ..................................... A·1459 
Discrete Semiconductors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A·2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8·1015 
EBCDIC Code ........................................................... 0·1092 
Encapsulation, Miniglossary ................................ ':............... C·1086 
Fans, Blowers, Cooling Equipment, & Heat Exchangers, Product Selection Guide .. C·1623 
Filters, Product Selection Guide .................. ,......................... A·1583 
Instruments, Graphic Recording Product Selection Guide ........ '.o ••••• , ••••••• 0·1401 
Instruments, Panel Meters, Product Selection Guide ............................ 0·1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0·1175 
Interconnection Systems, Product Selection Guide ............................. C·1699 
Keyboards & Keypads, Product Selection Guide .............................. 8·1705 
Logofinder & Trademark Directories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8·901 
Microwave Components, Product Selection Guide ............................. A·1701 
Military Qualified Products Lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8·1003 
MotorS, Drives, & Rotating Components, Product Selection Guide . . . . . . . . . . . . . . .. 8·1129 
Opto Semiconductors, Miniglossary ......................................... 8·1214 
Oscilloscopes, Product Selection Guide ...................................... 0·1385 
Panel Hardware, Product Selection GUide ........ , . . . . . . . . . . . . . . . . . . . . . . . . . .. C·1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A·1991 
Power Supplies, Miniglossary ...................... ; ........................ 0·1462 
Power Supplies, AC, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0·1877 
Power Supplies, DC, Product Selection Guide ................................. 0·1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8·1225 
Relay Contact Forms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 8·1317 
Relays, Electromechanical, Miniglossary ..................................... , 8·1308 
Relays, Product Selection Guide ............................................ 8·1261 
Resistor Color Codes ............. ;....................................... A·1828 
ReSistors, Product Selection Guide ............................................ A·1785 
Servo Components, Miniglossary ................................•.......... 0·1985 
Solenoids, Product Selection Guide ......................................... 8·1463 
Switches, Product Selection Guide .......................................... 8·1477 
Thermal Components, Product Selection Guide ................................ 8·1741 

, Thermal Conductivity of Dielectrics at Room Temperature ............ : ......... , 8·1744 
Thyristors/High Power Diodes, Miniglossary .................................. A·2076 
Transducers & Encoders, Product Selection Guide ............................. 8·1777 
Transformers, Product Selection Guide ...................................... A·2099 
Wire & Cable, Product Selection Guide ..................................... , C·1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C·1844 



XSIS microcircuit crystal oscilla
tors are not "JUST ANOTHER 
CLOCK OSCILLATOR" but are hi
rei devices using a premier design 
that is documented to be virtually 
without failure. Customers call it 
EXPERIENCED RELIABILITY. 
In house capabilities for destruc
tive, non-destructive bond pu II test, 
PIND test and constant monitoring 
of critical crystal parameters and 
100% electrical temperature test
ing are only a few of the reasons 

• 

why most major hi-rei programs 
using digital processing tech
niques use "THE-XO" (XSIS 
Oscillator). 
XSIS microcircuit oscillators are 
manufactured to the electrical 
parameters of MIL-0-55310, work
manship standards are in accord
ance with MIL-M-38510, the qual
ity system is as required by 
MIL-I-45208. 
XSIS is a QPL source for micro
circuit crystal oscillators to MIL-
0-55310/8,/11,114,/15,/16,/17,1 
18. 

',411(4-.""··")1."'4"'h':1'. 
Frequency Range 

Frequency@ +25°C 

100 Series-TTL 
100Hz to 70MHz 

±.0015% 
** Specify supply voltage when ordering. 

200 Series-CMOS** 
250Hz to 10MHz 

±.0015% 

'tt'UfiW-iJl"j@@")i_ 

1ITmt-T 

, 
.L .200 Max. 
t .250" 

, _J .200 
.02()1/~i'-
"]'i6 

300 Series-ECl 
20MHz to 100MHz 

±.0015% 

(Non-Accum.) 

-<I I<-~ 
,+-----j--t---, .095 

PIN 1 , 
@@@@@ 

T.305" 
, "'l§5 

@@@@@@@ ..%... 

"-~ ,~ I .138" 
" •• 595 --., I- Ref. 

NOTE. noo SERIES (4 PIN) HAS THE SAME DIMENSIONS. 

14 PIN with OPt_io_n_'X_' _PI_N_O_UT ________ T-----IT1 
J4 J3 - 20.0 MHz 

TTL Compatible _ 
± .005% Stability--------------' 

55° to + 125°C Temperature Range 

Ifii4tf!te1_···U··U'lill,JI'O'iiil,JSW 
OPTION 'X' OPTlON/'E' OPTION 'M' 
PIN 7 GRD PIN 4 8+ PIN 1 Output 

8 OUtput 5 Output 2 Case 
148+ 7GRD/Case 8GRD 

1 thru 6 N/C 1,2,3,6. N/C 148+ 
19J~r::elfsN/C 8J~r::eltsN/C ~t~~~I3N~~C 

M55310/16/18 M55310/14 Same As 
M55310/8tll/15 

STABILITIES AVAILABLE TEMPERATURE RANGES 
PIN PIN 

OPTION 'T' (4 PIN) 
PIN 1 N/C 

7GRD 
8 Output 
148+ 

2 thru 6 Missing 
9 thru 13 Missing 

1 
2 

±.l% 
±.05% 
±.Ol% 
±.005% 
±.OO25% 
not available 

1 
2 

0"to70"C 
-30P to +$5c" 

3 -55" to + 125°C 
4 
5 

with -55 to +125°C 

QPL TO MIL·0·55310 

±.0015% CALIBRATION 
ACCURACY 

HERMETICALLY SEALED 
METAL PACKAGE 

.200 SEATED HEIGHT 

LOW POWER 
CONSUMPTION 

WIDE FREQUENCY RANGE 

VARIETY OF STABILITIES 

MULTIPLE TEMPERATURE 
RANGE SELECTION 

TTL·CMOS·GATED 
SCHOTTKY·ECL 

CUSTOM PACKAGE 
CONSIDERATIONS 

DUAL·IN·LlNE SPACING 

CUSTOM ELECTRICAL 
PARAMETERS 

AT ISIS '- QUALITY 
IS CONSTANT 

SIS 
rn~rn©1fOO®~~©@ 
12620 W. 63rd St. 
Shawnee, Kansas 66216 
913-631-0448/Telex: 437227 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1457 
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riTiTiil selection 
lWlWguide 

A·1467* 

Bel Fuse 

Computer Devices 

Control Electronics A·1488* A·1488 

A·1500 A·1500 
A·1501* 

JBM Electronics A·1528* A·152S* 

Kappa Networks A·1542-
A·1544* 

Nano Pulse 

Nytronics Comps. 

PCA Electronics A·155S 
A·1564-
A·1566 

Rhombus 

Sawtek 

Technitrol 

EEM 1985 

-
delay lines-2350 

A·1464-
. A·1467 

A·147S A·146B- A·1475 A·14S2 Digital Delay Oscillator 
A·147~ A·1474* A·1477* A·1484 DRAM 

A·1480 A·1485 DRAM Timer 
A·14S1 A·1486 Autoinsertable & Surface 
A·1483 Mount 

A·1 A·14B7 A·1487 

A·1488 Dispersive Audio 
Magnetostrictiv8 

Decoder 

A·14~6- A·14S9 
A·1498 A·1492-

A·1493 
A·1495 

A·1503 

, "! 

A·152S* A·152S* A·152S* 
A·1529* 

A·1545 A·1530- A·1545* A·1540 Surface Mount 
A·1539 A·1545* Trimmers. Transponder 

Sonar 

A·1546-
A·1549 

A·1552* A·1550* 
A·1553 A·1551* 

A·1556 
A·1562 

A·15G8 A·156S A·1360 A·1569 & Pulse Width 
A·1569 A·1570 Generators 

A·1571- Electromagnetic Delay 
A·1573 Lines 

A·1432 A·1432 SAW; Dispersive* 
Ultrasonic 

A·1577 A·1574- A·157S 
A·1574* A·1579 

For manufacturers' sales offices. see yellow pages A·1459 



2350 DELAY LINES 2350 

ALLEN A V:ION:ICS, :INC. SEE OUR PAGES UNDER 
224 EAST SECOND STREET ~ MINEOLA, NEW YORK,11501 • PHONES: 516·248·8080 OR 516·747·5450 FILTERS 

SPIRADEL is a small diameter, distributed constant 
fixed delay line, featuring higher delay to rise time ratio 
and excellent pulse fidelity. Its new shape offers greater 
package design versatility than most other delllY lines 
available, and the entire unit is encapsulated for maxi· 
mum environmental protection. 

Time delay to rise time ratios range up to 30 to 1. 
Any impedance from 50 to 1000 ohms is available. 
Standard delay tolerance is 5%, although tighter tol· 
erances can be held. 

SPIRADEL covers a delay range of 20 to 6000 nano· 
seconds. Any delay within this range may be selected. 

SPIRADEL is designed for operation from 
-55°C u'p to +1050 C. Temperature coefficient 
over this range is 150 parts/miliion/oC. Band
width is from DC to frequency f = .35/rise time. 

TO ORDER SPECIFY PART NUMBER' STANDARD HEIGHT OF ALL UNITS: 'U6" 

"TAPPED" UNITS AVAILABLE IN IMPEDANCES 
FROM 50 TO 325 OHMS INCLUSIVE. 
CALL OR WRITE FOR COMPLETE CATALOG. 

UDn 

1.20" 
1.60" 
2.00" 
2.50" 
3.25" 
3 .. 75" 

"R" 
. 400" 
. 600" 
.soO" 

1.050" 
1.425" 
1.675" 

A'1460 For manufacturers' sales offices, see yel.low pages 

OUT 

I 1 I I I 

*~: INPUT 
SIGNAL 

;- 1 " 
OUTPUT 
SIGNAL 

I , 

IN rW'-t"U."11 _ 
Ul'Dn 

1JJ~DIA . 
3 PINS .0dIA . 

EEM 1985 



2350 DELAY LINES 2350 

.A.LLEN .A. VIONICS, INC. 
224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 516.248-8080 OR 516-747-5450 

DUAL-IN-LINE "MIDI" SPIRADEL ®* 
These LOW COST units offer the same excellent pulse fidelity and phase linearity 
as Standard Spiradel. Low silhouette and dual-in-line mounting permit packaging 
with semiconductor and comparable components. 

TO ORDER SPECIFY PART NUMBER 

Epoxy Encapsulated. 
Temperature 
Coefficient: 
Less than 
200 PPM/oC 
from -55°C to + 105°C. 

h .3101 
--+--.--- - ~ 

11 
.250 MIN. LENGTH 
.020 DIAMETER 

DUAL-IN-LiNE "MINI" SPIRADEL ®* FOR IMMEDIATE DELIVERY! 
',1',,,,.,,-

• Patented 
and patents 
applied for. EXCELLENT PULSE FIDELITY • FLAT DELAY OVER WIDE FREQUENCY RANGE .............. .. 

Operation from -55°C up to + 105OC. Units exhibit a change of less than 175 parts/miliion/oC over this temperature 
range. Dual-in-line mounting. Compatible with integrated circuits. Maximum attenuation for all delays: 7%. 

TO ORDER SPECIFY PART NUMBER 

STANDARD DELAY TOLERANCE 10% (5% ON SPECIAL ORDERS) 

"LC DIP 20" DUAL-IN-LiNE 24 PIN TAPPED 
LUMPED CONSTANT DELAY LINE 

THE ULTIMATE IN 
MINIATURIZATION 

Time delay to rise time ratios - 10 to 1. 
Temperature Coefficient - less than 

100PPM/oC from OOC to 80°C. 
Total delay tolerance 5% or 

1 nanosecond, whichever is greater. 
20 equal delay increments. 
TTL & DlL compatible. 
Low attenuation. 
~xcellent pulse fidelity. 
Exceeds applicable portions of 

MIL-D-23859. 
Voltage rating 50 WVDC. 

Where high bandwidths and low rise times 
are required in a small package, the 
"LC DIP 20" excels. It offers excelient 
pulse fidelity and low attenuation. Its 
compatibility with TTL & DTL along with 
its low profile makes for an extremely 
popular and adaptable unit for semicon
ductor and other related applications. 
Other delays and impedances are avail
able on special order. 

.200 ±.010 

I 
.460 ±.010 

-.--.--I-y-
I I 

L ~Q.UT 
IN I .300 ±.01O -. 

I 1-.600 ±.01O-l I 
1-:-..780 ±.0l0--l 

.040 l r·095 NOMINAL i 
NOM~NALa176 ~OMINAL ' 

,- -t 
'.025 1.250 NOM I NAL 

NOM I NAL --..1 

T05 SERIES LUMPED CONSTANT DELAY LINE 
Lumped Constant, completely passive, delay lines housed in a com· 
mercial TOS package (.385 dia. x .330 high). Designed for compati· 
bility with semiconductor and logic assemblies where space and 
good performance are prime considerations. Stocked in delays from 
10 to 100 nanoseconds. 

.330 

!--;,~+---:C::--+_~_+-;:::::-:-::-+~"""'I-:--I0UT ~~: ±~~NOM.~ 
GND.~ -oj i--3!sMIN. 

Delay Tolerance: ±5 %. 
Working Voltage: 50 volts DC. 

~.200 .019 NOMINAL 

Temp. CoeffiCient Over 0 to 800 C: 100 parts/miliion/oC. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1461 
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2350 DELAY LINES 2350 

ALLEN A. VIONICS, INC. 
SEE OUR PAGES UNDER 

224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 516-248-8080 OR 516-747-5450 

Allen Avionics, an established leader in the design and manufacture of Electromagnetic Delay Lines 
and L·C Filters has now developed a specialized group of products for the video market. 
In color television broadcasting, accurate timing of signals is essential. This was initially achieved by 
the use of 75 ohm coaxial cable. The cost in time and materials to accomplish precise trimming and 
the lack of a rapid and convenient method of changing delays is currently responsible for the decline in 
cable usage. Television studios, studio equipment manufacturers and others engaged in the video in
dustry are changing from 75 ohm cable to a more suitable method of achieving precise short delays. 
Allen Avionics now offers a line of Video Units for this purpose. Their use will result in a reduction of 
size, weight, installation cost and an overwhelming saving in time and effort to make delay changes. 

FILTERS 
SECTION 2700 

Models VP0635, VP1270 and VP2075 are padded to provide a flat loss at any setting. As a result of this padding, these units 
will exhibit a maximum variation of ±.2db at any delay setting. New Model VAR256 is designed. specifically to provide for infinitely 
small delay adjustments from 0 to 256 nanoseconds. It accomplishes this by the use of a continuously variable one nanosecond 
delay, added to 8 additional binary toggle delays. Unlike other units on the market, this unit introduces absolutely no video 
distortion due to the continuously variable delay adjustment. Combine this feature with low insertion loss (less than .15dB) and 

you have a unit with unparalleled specifications that .everyone in the video 
RACK MOUNTABLE UNITS field will find very useful. 

RACK MOUNT 
showing delay units 
with switches and 
terminals available I 
for delay changes. 
Up to 11 delay 
units can be 
housed. Cards for 
mounting units in 
rack are purchased 
separately. Note 
hinged front panel. 

This rack mountable series of video and pulse 
delay lines has the capability of replacing up to 
1450 'feet of cable. 

Four variable slide switch units 
are being offered with total de
lays of 255, 637.5, 1275 and 
2270 nanoseconds. Each unit 
contains 8 individual delay 
units. Four strappable units are 
also manufactured with total 
delays of 317.5,635, 1270 and 
2260 nanoseconds. The strap
pable units consist of 7 separ
ate delay lines each having their switches for rapid 
own input and output terminals. delay changes. 
The slide switches or terminal strapping provide 
methods for addin~ the individual lines together 
so that the output IS always the summation of the 
individual lines. This elimiriates most video distor
tions and assures good chrominance to luminance 
delay. Precision delay changes of as small as one 
nanosecond are easi Iy accomplished. Low insertion 
loss, amplitude and delay flatness, along with excel
lent pulse fidelity, are characteristic of this series. 

Units are rack 
mounted by. 
attaching a 
durable plastic 
card to the 
large surface. 

All units are manufactured to fit 
standard 19 inch racks anti are 
provided with additional inserts to 
satisfy almost any mounting re
quirement. Delay units and racks 
can be purchased separately. The 
rack is manufactured with a hinged 
panel so that fast delay adjust
ments can be made. However, once 
adjustments are made, the front 
panel prevents further tampering 
with the slide switches or ter
minals. 

These new delay units feature extremely flat amplitude 
response to 5.5 MHz, small increments of delay variation, 
low signal distortion and tight delay tolerance. The delay 
networks are ideal for pulse applications because of their 

,fast rise times and low distortion. Amplitude equalization 
is employed to achieve excellent flatness over the video frequency range. The 
delayed output of any model in this group is the summation of individual lines. 
It is not the result of a tappeq line. This feature insures that output pulse dip
tortions are minimized. Units will match to any 75 ohm system and can be 
directly connected into the video signal path by means of BNC connectors. 

Impedance: 75 ohms. . .. ±.2 db variation at any delay setting. 
Pulse Distortion: Less than 4% with an input pulse rise time of 20 nanoseconds. 
Working Voltage: 50 volts maximum. 
Return Loss: 20 db minimum. 
Delay Tolerance: 5% or 1 nanosecond, whichever is greater. 

TYPE AV-397 and 75·2A PULSE and VIDEO DELAY LINES 

AV-397 
2" x 2'12" X 5'12" 

A·1462 

Maximum Delay: 2.075 microseconds ±3% 
variable in .025 ,.s. steps from .025 to 2.075 
microseconds. 
Time Delay of Individual Lines: 1, .5, .2, .2, 
.1, .05, .025 microseconds. . 
Rise Time for Entire Line: .06 microseconds 
maximum. 
Frequency Response: 3 db down at 5 mega
hertz for 2.075 microseconds delay. 

I 

Distortion: 2% maximum with .2 microsec
ond input pulse. 
Impedance: 75 ohms ±5%. 
Working Voltage: 100 • 
Temperature Coefficient: 50 parts! million! 
DC from - 55DC to 105°C. 
Attenuation: 7% maximum· for 2.075 micro
second de lay. 

For manufacturers' sales offices, see yellow pages 

75-ZA 
7%" x 4'Ji'," x 2Jf." 
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2350 DE.LAY LINES 2350 

.ALLEN .A V:IONJ:Ce, J:NC. SEE OUR PAGES UNDER 

224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 518·248·8080 OR 516·747·5450 
FILTERS 

SECTION 2700 

AnN. COMMUNICATION FIELD: 
VARIABLE DELAY FOR RADIO PAGING 
In recent years, the communication industries have directed a good 
deal of attention to the development of devices suitable for delay 
correction of signals sent to remote transmitters. Paging systems use 
this form of delay correction and are one of the popular fields to 
employ these delay units. 

Total Delay 
Tolerance 5%. 
Impedance 600 ohms unbalanced. 
Bandwidth - greater than 3.2 

KHz. 
Units are supplied in metal can 

2 x 3V2 X 5 inches. 
Four 8/32 inserts and the switch 

are located on one of the 2 x 
3V2 inch surfaces. 

Four turret terminals (input, out· 
put and 2 grounds) are located 
on the opposite 2 x 3V2 inch 
surface. 

THE WORLD'S SMALLEST DUAL-IN-LiNE 

Total Delay Tolerances 5% -
Insertion Loss 6db 
This unit has two rotary switches. One rotary 
adjusts the delay in steps of one hundred micro
seconds for a total of 1000 microseconds. The 
second switch steps the delay up in 10 micro
second increments to 100 microseconds. 

All delay outputs are the summation of in· 
dividual lines. Impedance is 600 ohms un
balanced. Bandwidth for total delay of 1100 
microseconds is greater than 3.2 KHz. Units are 
supplied in a metal can 2" x 11" X 4". Four 
inserts and 2 switches are located on one of the 
11" x 2" surfaces. Four turret terminals (input, 
output and 2 grounds) are located on the oppo· 
site 11" x 2" surface. 
PART NO. AV-1031R-O-1100 
Same as above except designed for 2 adjacent 
units to be rack mounted. Size: 3" x 8" X 8" 

"LC DIP" 14 PIN TAPPED LUMPED CONSTANT DELAY LINE 
The "LC DIP" represents the smallest delay line Gurrently 
available. It is a lumped constant delay line offering the ulti
mate in high density packaging and tapping capabilities. 

These units are excellent for high frequency applications. The 
availability of 10 equal delay increments and the dual-in-line 

packaging along with its low silhouette make for compatibility 
with semiconductor and other assemblies where circuit board 
height must be held to a minimum. The foregoing makes the 
"LC OW" extremely adaptable for the puter and allied 
industries. 

Lead Breakout 
C - Ground 
IN- Input 
1 - 10% Delay 
2 - 20% Delay 
3 - 30% Delay 
4 - 40% Delay 
5 - 50% Delay 
6 - 60% Delay 
7 -- 70% Delay 

8-.-.-,.--~-------. 8 - 80% Delay 
1 l ~ 9 - 90% Delay 

tI~ :;.~ 10-100% Output 
r~ ~~Tr.n7~rnd 

6 SPACES 
@ .100 ±.OlO 
c-.600 ".010 

(Noncumulative) 

Delay Tolerance: 

--,-
.125 Min. 

---L 

L,OlS±·002 

~~,~rder specify Part No. followed by the letter "A" or i--:'~*~1-.l!!.*'i-~+-7:"*,,"+-,**,;HI-f-I 

• Units with asterisk available in "8" Lead Configura- H~~~~*'i---:~+-~,*-+-*;Hh*,"", 

For delays less than 50 nanoseconds: 
±10% or 1 nanosecond (whichever is 
greater).· 

tion only. 
For Lead Configuration "8", call factory and request 
catalog. . 

For delays of 50 nanoseconds or more: 
±5% or 4 nanoseconds (whichever is 
~reater). 

SERIES "HF", "HR" & "VHR" LUMPED CONSTANT DELAY LINES 
HIGHEST T~~~ ~~~~Y RATIO EVER BUILT! 

These Delay Lines have the highest ratio of time delay to rise 
time that has ever been bui It in a Lumped Constant Line. Unlike 
other types of high ratio lines, the Lumped Constant Delay !,-ine 
has a passband from D.C. to its cutoff frequency and maintains 
a constant delay over thes.e frequencies. These lines are also 
unique in that they offer relatively low insertion loss. The units 

UHF" 

are characterized by tight time delay tolerances, low pulse 
distortion, excellent phase linearity and good temperature 
stability. 

To calculate rise time in microseconds,divide the ratio into the 
delay. To calculate bandwidth, divide rise time in microseconds 
into .36. Answer will be in MHz. Attenuation range 9 to 20db. 

"VHR" 
50,1 RATIO le":} I 1 p.1; 1,; 15011 RATIO 

Delay Range 25 to 10 microseconds Delay Range '1 to 5e( - co:" un,l' Delay Range 5 to 500 microseconds 

75/1 RATIO 130 ~ RP.l ~J 200/1 RATIO 
Delay Range 5 to 10 microseconds Delay Range " to "Llv 1. ,'c' <copd, Delay Range 10 to 75 microseconds 

100/1 RATIO 250/1 RATIO 
Delay Range 1 to 10 microseconds Delay Range 20 to 100 microseconds. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1463 
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2350 DELAY LINES 2350 

TTL Digital Delay Module, 5 TAP ___ --.... 

• TTL input and outputs 
• Precise and stable delays 
• Reliable hybrid construction 
• No external components required 
• Fan out 10 TTL loads/tap, 

20 TTL loads/package ' 
• Operating temperature 0° to 70°C 
• Storage temperature -55°to 

+125°C 

Electrical Characteristics: 
VIH (High level input voltage) .. 2.0 to 5.0V 
"H (High level input current) .. 50 p.A Max. 
VIL (Low level input voltage) ... . 0.8V Max. 
"L (Low level Input current) . -2 rna Max. 
VOH (High level output voltage) .. 2.5V Min. 
VOL (Low level output voltage) .. 0.5V Max. 
vee (Supply voltage) ..... 5.0V ±0.25 VDe 
ICC (Supply current) •....... 75 rna Max. 

SpeCifications subject to change without notice. 

Test Conditions: 
1) All measurements are made @ 25°C 
2) VCC is maintained @ 5.0 VDC 
3) All measurements are made with 
, no loads on outputs 
4) Delays aremeasured @ 1.5V level 
5) Delays and tolerances for leading' 

edges only (TPLH) --.,. falling edges 
(TPHL) closely matched to TPLH ' 

Input Conditions: 
1) Pulse amplitude 3.20V 
2) Input rise time 3.0 NS (10 to 90%) 
3) Pulse width 2 x total delay 
4) Duty cycle < 25% 
Input and test conditions are not 
limiting parameters. 

CD501 SERIES, 14 PIN DIP 
Nominal Delays (in NSI ±2 NS or 5% Whichever Is Greeter 

COMMERCIAL VERSION 
1. ""'numllll .. torrtoferell<e .... y s 

.. LI ",,;=.ro,~. I ! .",. DATE CODE 

~NO.1P1nlnaex1 

"L'~j 
",I, "Jl1li1Y ~.t •• 

t ~:-II- _11_.045 

r- 010TYI' 

CD581 SERIES, 8 

,~' 12:E~: 6 8 
NETWORK 

eND? 
vee 1. 0--

Mechanical Specifications: 
Case: Epoxy filled D.A.P. 
Leads: Alloy 42 or equiv. 

solder coated 
Marking: White epoxy ink 
Also Available: 
Intermediate delays 
Non symmetrical tap delays 
Tighter delay tolerances 
Failing edge delay specifications 
Non tapped modules 
Military versions 
LS and ALS versions 
Auto Insertable modules 

PIN SIP 
ULTRA THIN SPACE SAVER 2 • • 5 6 ? 

~ -L 
f 1.175 

NETWORK 

L-No.1 Pin Inctex t eNDS 

j-,900M"'_1 vee1 c>--

'II AAUTO,emL J Mechanical Specifications: 
.300 CD581A-XXX Case: Epoxy filled D.A.P. Max. DATE CODE ~ 

*~J ~ ~ ~ ~ ~ ~ ~ ,01.'Mln. 

Leads: Phosphor bronze or 
equiv. solder coated 

Marking: White. epoxy ink 
1 , Also Available: 

PlnnUmbetsrorreferenclonlv Intermediate delays 
.010 TYP .018 TVP-Ir- -L- Non symmetrical tap delays' 

t~=· i 1 u • •• • Ilr Tighter delay tolerances 
Falling edge delay specifications 
Non tapped modules 

lOTY·-1 ~ 

CD551 SERIES, 14 PIN SM'D 
VERY LOW PROFILE 1 

4444 
8 

1o~~0'1 T 

I, I""Q DELAY A AUTO COIL .......-
(OSS1A-XXX 3 ~ ~w NETWORK 

• D .... T'ECOOE ;:~ i8 
L~ D Dtl_ Y ;: GND7 

OEl'fOm PIN NO. 1 .008(0.20) + vee 14 0--

01010.251MiN. 
.012~O.JOI 

Mechanical Specifications: 
l[Q Q QQ 1~.1x'" Case: Transfer molded epoxy 

~ ~.040~l.02)~ ~ 100c2.SoUTlI' 
Leads: Phosphor bronze or 

.044U.12J . equiv. solder coated 
~M"'EHO£O MOUNTINC PAnEIIN Marking: White epoxy ink , OSOTYP-j r- Also Available: 

r-I • I I Intermediate delays 
Non symmetrical tap delays 

.so Tighter delay tolerances L ,.+-J ,,. TY' Falling edge delay specifications .1oon --L Non tapped modules II II 

I-ooon.-I l 

Automatic Coil 
Pari Number 

C0501A·l0l 
C0501A·l02 
C0501A·l03 
C0501A·l04 
C0501A·l05 
COS01A·l06 
COS01A·l07 
C0501A·l08 
COS01A·l09 
C0501A·ll0 
C0501A·lll 
COS01A·112 
C0501A·113 
C0501A·114 
C0501A·115 
C0501A·116 
C0501A·I17 

PIN 12 

5 
6 
7 
8 
9 

10 
15 
20 
25 
30 
40 
50 
60 
70 
80 
90, 

100 

PIN 4 

10 
12 
14 
16 
18 
20 
30 
40 
50 
60 
80 

100 
120 
140 
160 
180 
200 

PIN 10 PIN 6 

15 20 
18 24 
21 28 
24 32 
27 36 
30 40 
45 60 
60 80 
75 100 
90 120 

120 160 
150 200 
180 240 
210 280 
240 320 
270 380 
300 400 

Output flse times (TPLH) 4.0 NS Max (0.75 to 2.4V level) 

PIN 8 

25 
30 
35 
40 
45 
50 
75 

100 
125 
150 
200 
250 
300 
350 
400 
450 
500 

Nominal Delay. (In NSI ±2 NS or 5% Whichever Is Greater 
Automatic Coli 
Part Number PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 
C0581A·l0l 5 10 15 20 25 
C0581A·l02 6 12 18 24 30 
C0581A·l03 7 14 21 28 35 
C0581A·l04 8 16 24 32 40 
C0581A·l05 9 18 27 36 45 
C0581A·l0S 10 20 30 40 50 
C0581A·l07 15 30 45 80 75 
C0581A·l08 20 40 60 80 100 
C0581A·l09 25 50 75 100 125 
C0581A·l10 30 60 90 120 150 
C0581A·ll1 40 80 120 160 200 
C0581A·112 50 100 150 200 250 
C0581A·113 60 120 180 240 300 
C0581A·114 70 140 210 280 350 
C0581A·115 80 160 240 320 400' 
C0581A·116 90 180 270 360 450 
C0581A·I17 100 200 300 400 500 

Output rISe times (TPLH) 4 0 NS Max (075 to 2 4V level) 

Nominal Delays (In NS) +2 N,S or 5% Whichever Is Greater 
Automatic Coli 
Pari Number PIN 12 PIN 4 PIN 10 PIN 6 PIN 8 
C0551A·l01 5 10 15 20 25 
C0551A·l02 6 12 18 24 30 
C0551A·l03 7 14 21 28 35 
C0551A·l04 8 16 24 32 40 
C0551A·l05 9 18 27 36 45 
C0551A·106 10 20 30 40 50 
C0551A·l07 15 30 45 60 75 
C0551A·l08 20 40 60 80 100 
C0551A·l09 25 50 75 100 125 
C0551A·l10 30, 60 90 120 150 
C0551A·lll 40 80 120 160 200 
C0551A·112 50 100 150 200 250 
C0551A·113 60 120 180 240 300 
C0551A·114 70 140 210 280 350 
C0551A·1J5 80 160' 240 320 400 
C0551A·116 90 180 270 360 450 
C0551A·117 100 200 300 400 500 

" Output nse times (TPLH) 4.0 NS Max. (0.75 to 2.4V levell 
-'JOMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC·37, AVAILABLE FREE UPON REQUEST. 

Automatic Ceil Carp. A ~:r~~h~n~~5(~0~it J8~~~~~~~ex:~~aci~~::aI~;'i~~~:3?io~) 885-2449 
SUBSIDIARY OF OESIGNATRONICS. INC. ~ 

A·1464 For manufacturers' sales offices, see yellow pages EEM 1985 
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2350 DELAY LINES 2350 

TTL Digital Delay Module 
~ 

• TTL input and outputs 
• Usable for pulse widths to 20% of 

Electrical Characteristics: total delay 
• Precise and stable delays VIH (High level input voltage) •• 2.0 to 5.0V 

• Reliable hybrid construction IIH (High level Input current) .• 50 p.A Max. 

• No eKternal components required VIL (Low level input voltage) .... 0.8V Max. 

• Fan out 10 TTL loads/tap, 20 TTL ilL (Low level input current) .-2 ma Max. 

loads/package VOH (High level output voltage) .. 2.5V Min. 

• Operating temperature 0° to 700 e VOL (Low level output voltage) .. 0.5V Max. 

• Storage temperature -55° to VCC (Supply voltage) ...•. 5.0V ±0.25 VDC 
+125°e Specifications subject to change without notice. 

CD521 SERIES 14 PIN, 5 TAP CD601 SERIES 14 PIN, 10 TAP 
CONTROLLED LEADING AND FALLING EDGES Test Conditions: 

Test Conditions: 
PlnnumlleJ1fOrrereren~onIY 

1) All measurements are 
Pin numDersfor reference only 1) All measurements are made @ 25°e ,. B made @ 25°e " B 2) vee is maintained @ 

I A AUTO. COIL 
2) vee is maintained @ I 5.0 VDe 

A. AUTO. COIL 3) All measurements are .400M3)!. C0521A-XXX 5.0VDe .400 
CD601A·l(I(X 

I DATE coDe 3) All measurements are 
Max. 

DATE CODE made with no loads 
• made with no loads ~ on outputs 
~ No.1 Pin Index 

7 
on outputs -~No.1Pt;'lnde .. 7 4) Delays are measured @ 

I--·BOOM" --I 4) Delays are measured @ 1---.800"'.-1 1.5V level 

-I~ 
1.5V level 5) Delays and tolerances for 

5) Delays and tolerances for I~ 
leading edges only 

.275 Mall. ~ 
leading and falling edges 

.275 (TPLH) - falling edges 

.15: , .0'01St,n 
M". ---L 

Input Conditions: .1~3 .:rm. (TPHL) closely matched 
to TPLH 

1} Pulse amplitude: 3.20V -r Input Conditions: 
I ~~:-II- _11_ 045 2} Input rise time: 3.0 NS .020DIA 1} Pulse amplitude: 3.20V 

(10 to 90%) -[d 2) Input rise time: 3.0 NS r-.o10TYP 

-1- = = == -r- 3) Pulse width 2 x total delay o· ••••• 'o-r (10 to 90%) 

1 1 

delay .'00 3) Pulse width: 2 x total 
'00 4) Duty cycle: < 25% 

o ••••••• O-L 
delay 

= = = = _1-
Also Available: 4} Duty cycle: < 25% 

1- 20- 1 I I I I 
Intermediate delays I 6 EOUA~ SPACES I Also Available: 

_.30_ ...... - OF.100EA - Intermediate delays __ .40_ Non symmetrical tap delays Non symmetrical tap delays __ .50_ Tighter delay tolerances Tighter delay tolerances ___ .60 __ ._ 
Non tapped modules Falling edge delay specifications Input and test conditions are not Input and test conditions are not limiling parameters. limiting parameters. 

ICC (Supply Current) ....•.•• 75 ma Max. ICC (Supply Current) ...••..• 150 ma Max. 

Nominal Delays (In NS) +2 NS or 5% Whichever is Greater Nominal Delays (in NS) ±2 NS or 5% Whichever is Greater 
Automatic Coil 

Automatic Coil Part Number PIN 12 PIN 4 PIN 10 PIN 6 PIN 8 
CD521A·101 5 10 15 20 25 Part Number Total Delay Tap Delay 

CD521A·102 6 12 18 24 30 CD601A·101 50 5.0 

CD521A·103 7 14 21 28 35 CD601A·102 75 7.5 
CD521A·104 8 16 24 32 40 CD601A·103 100 10.0 
CD521A·105 9 18 27 36 45 CD601A·104 150 15.0 
CD521A·106 10 20 30 40 50 C0601A·10S 200 20.0 
CDS21A·107 15 30 45 60 75 COS01A·10S 250 25.0 
CD521A·108 20 40 SO 80 100 CD601A·107 300 30.0 
CD521A·109 25 50 75 100 125 CD601A·108 350 35.0 
CD521A·110 30 60 90 120 150 CDS01A·109 400 40.0 
CD521A·111 40 80 120 1S0 200 C0601A·110 450 45.0 
CD521A·112 50 100 150 200 250 CD601A·111 500 50.0 
CD521A·113 60 120 180 240 300 COS01A·112 600 60.0 
CD521A·114 70 140 210 280 350 C0601A·113 700 70.0 
CD521A·115 80 1S0 240 320 400 C0601A·114 800 80.0 
CD521A·116 90 180 270 360 450 CD601A·115 900 90.0 
CD521A·117 100 200 300 400 500 CD601A·11S 1000 100.0 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) Output rise times (TPLH) 4.0 NS Max. (0.75 t02.4V level) 

1 

l44~ 
8 1 mmnu ~ 

1.;'-

Lj DELAY ~ DELAY 
NETWORK NETWORK 

CND 7 I GND 7 "1 
Vee 14 0-- vee 14 0--

Ask about our military version. 

COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC·37, AVAILABLE FREE. UPON REQUEST. 

Automatic Ceil Corp. A Dept. E, 455 East 10th Avenue, Hialeah, Florida 33010 

""'-'SUBSIDIARY OF DESIGNATRONICS, INC. 
Telephone: (305) 883·5311, TWX 810·848·8097, FAX (305) 885·2449 

~ 
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2350 

-
DELAY LINES 

TTL Digital Delay Module 
CD500/502 Series . . 
14 PIN, SINGLE & MULTI DELAY MODULE 
• TTL input and outputs 
• Precise and stable delays 
• Reliable hybrid construction 

Electrical Characteristics: Also Available: 

• No external components required 
VIH (High level input vOltage) .• 2.0 to 5.0V 
IIH (High level input current) •• 50 "A Max. 
VIL (Low level input voltage) .•.. O.8V Max. 
ilL (Low level Input current) . -2 ma Max. 
VOH (High level output voltage) •. 2.5V Min. 
VOL (Low level output voltage) •• O.5V Max. 
vee (Supply voltage) •.•.• 5.0V ±0.25 VDe 

Intermediate delays 
Lower profiles • Fan out 10 TTL loads/tap, 20 TTL 

loads/package 
• Operating temperature 0° to 700 e 
• Storage temperature -55° to 

+125°e 

Tighter delay tolerances 
Falling edge delay specifications 
tapped modules 

SpQclfications subject to change without notice. 
Military versions, LS, AS and ALS 
modules 

CD500A SERIES Nominal Delay. (In NS) ±2·NS or 5% Whichever is Greater 

Test Conditions: Automatic Coli Automalic Coil 
Pin numbers for reference only 

1) AllmEiasurements are 
Pari Number PIN 110 8 Part Number PIN 1 to8 

tltro~, ] 
C0500A-l01 6 COSOOA-118 80· made @ 25°e 
C0500A-l02 

, 
8 COSOOA-119 70 .. 2) vee is maintained @ 

5_0VDC C0500A-l03 10 COSOOA-120 80 j. '::0:.\' 

" ... ,""'- 3) All measurements are COSOOA-l04 12 COSOOA-121 90 

I-~··-I 
made with no loads C0500A-l0S 14 C05OOA-122 100 -rR on outputs C0500A-l06 16 COSOOA-123 110 

L .l.. 4) Delay measured @ 1_5V C0500A-l07 18 C0500A-124 120 
level COSOOA-l08 20 COSOOA-12S 130 

l!1O.01 ollf."", 5) Delay and tolerance for 
COSOOA-l09 22 COSOOA-126 140 ~II-r~ 1105_1 1-- leading edges only 

..r"'" (TPLH) - falling edges COSOOA-ll0 24 C0500A-127 ISO II: II (TPHL) closely matched C0500A-lll 26 COSOOA-128 200 
to TPLH COSOOA-112 28 C0500A-129 .250 

I-----M I Input COndition.: C0500A-113 30 C0500A-130 300 , I! Puis. amplitude: 3.20V C0500A-114 35 C0500A-131 350 
2 Input rise time: 3.0 NS COSOOA-115 40 C0500A-132 400 

WO to 90%) 
C0500A-116 45 CD500A-I33 ·450 .... y 3! ulae width: 2 xtotal delay 

NE1WORJC 4 Duty cycie: < 25% C0500A-I17 50 C0500A-I34 500 
r!"pu~ 'and test conditions are not 
limiting parameters. Output rise limes (TPLH) 4.0 NS Max .• (0.75 to 2.4V level) 

'1«14"0--

CD502D SERIES Nominal Delays (In NS) ±2 NS or 5% Whichever Ie Greater 

Test Conditions: . Automatic Coli 

""lm~~r' 
Pari Number PIN Ito 12 PIN5t08 

1) All measurements are 
C05020-151 5 5 made@ 25°C 

2) VCC is maintained @ C05020-152 10 10 1" • IIO.Ti(DGl! 

5.0VDC C05020-153 ·20 20 
--' .... ,""'_. ' 3) All measurements are C05020-154 30 80 

I--~---I made with no loads C05020-155 40 40 -Ig .:;:. ..L on outputs C05020-156 50 50 
-'~ -. 4) Delays are measured @ C05020-157 80 60 
100.0, . 015MIO 1.5V level 

C05020-158 70 70 T :;:-11- -II~'" 5) Delays and tolerances for 
C05020-159 80 80 

~T 
leading edges only 
(TPLH) - falling edges C05020-160 90 90 t .~ 

= = = =..L (TPHL) closely matched C05020-161 100 100 

-~"U 
to TPLH C05020-171 5 20 

Inpul Conditions: C05020-172 10 20 I) Pulse amplitude: 3.20V 
C05020-173 10 30 2) Input rise time: 3.0 NS 

~~., 
(101090%) C05020-174 20 50 3! Puise width: 3 x lotal delay 

C05020-175 50 100 !8AV DELAY DRAY 4 Duty cycle: < 25% 
NI! _I ~ Input and test qonditions are not 

Oulput rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 
~" 

limiting parameters. 
Vo;I;'4 __ 

CD502A SERIES Nominal Delays (In NS) ±2 NS or 5% Whichever is Greater 

Test Conditions: AutomatiC Coil 
Pin numbers for reference only 1) All measurements are 

Part Number PIN 1 to 12 PIN 3 to 10 PIN 5 to 8 

'I 

C0502A-l01 5 5 5 
1 J A_w, 

made @ 25°e 
2) vee is maintained @ C0502A-l02 10 10 10 

5_0VDC C0502A-l03 ~O 20 20 j~. ,=,~ 
3) All measurements are C0502A-l04 30 30 30 -Ig made with no loads C0502A-l05 40 40 40 

.:;: ---L 
on outputs C0502A-l06 50 50 50 

4) Delays are measured @ C0502A-l07 60 80 60 ~~ -. 
1.5V level ~' 01UII~ 

5) Delays and tolerances for C0502A-l08 70 70 70 
I :;-11_ -I 1- .. • 

leading edges only C0502A-l09 80 80 80 

~:~ = . = =IJ. (TPLH) - falling edges C0502A-l10 90 90 90 
(TPHL) closely matched C0502A-lll 100 100 100 

= = = =..L to TPLH C0502A-121 5 10 20 

~~I Input Conditions: C0502A-122 10 20 20 1) Pulse amplitude: 3.20V 
2) Input rise time: 3.0 NS C0502A-123 10 10 30 

~lJ' 
. (10 to 90%) C0502A-124 20 30 50 3! Pulse width: 3 x total delay 

4 Duty cycie: < 25% C0502A-125 50 50 100 
PEl..lliY DELAY DELAY Input and test conditions are not Output rise time (TPLH) 4.0 NS Max- (0.75 to 2.4V level) ~ -- ~ ... 

limiting parameters. 
~ND7 

COMPLETE TECHNICAL SPECIFICATiONS SHOWN IN CATALOG AC-37, AVAILABLE FREE UPON REQUEST. 
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2350 DELAY LINES 

Passive Delay Line 

• Standard packages 
• Compatible with various logic 

systems including TTL and video 
• Precise and stable delays 

Electrical Characteristics: 
Total delay tolerances: ±2 NS or 5%, 

whichever is greater 
Tap interval tolerances: 
Below 5.0 NS: ±0.5 NS or ±20%, 

whichever is greater 
5 NS and above: ±1.0 NS or ±1 0%, 

whichever is greater 

Test Conditions: 
1) All measurements are made @ 

25°C 
2) Delays are measured @ 50% 

points 

2350 

• Reliable hybrid construction 
• Designed to meet MIL-D-23859 

Impedance tolerance: ±10% 
Temperature coefficient: 100 PPM/oC 
Dielectric strength: 100 VDC @ 50 ma 3) Rise times are measured from 10% 

5 Sec. Min. to 90% points 
• Operating temperature -55° to 

+1250 C 
Insulation resistance: 1000MO Min. 
Attenuation: 10% Max. 

4) Pulse width 3 x total delay 
Input and test conditions are not limiting 
parameters. Specifications subject to change without notice. 

CD300 SERIES 
14 PIN DIP 

~lnnumbersfor'HerenCf'onty 

''" TVPj 

eLr 
,sooral . _ _ ~ ----r_ 
.15,.05 01stMfn 

r -11-100TYP -11-01Bf'!'P 

Tolal Tap 
Delay Interval 
(nsec) (nsac) 

5 .5 
10 1.0 
15 1.5 
20 2.0 
25 2.5 
30 3.0 
35 3.5 
40 4.0 
45 4.5 
50 5.0 
60 6.0 
70 7.0 
80 8.0 
90 9.0 

100 10.0 
125 12.5 
150 15.0 
200 20.0 
250 25.0 
300 30.0 

STYLE CD300D 

eND eND 

STYLE CD301A 

13 2125 11 5 1D 6 9 

'1~7 
IN OUT 

I 
14 

eND 

I 
8 

eND 

Rise 
Time 
(nsec) 500 

2.5 CDXXXX-101 
3.5 CDXXXX-102 
4.5 CDXXXX·103 
5.5 CDXXXX·104 
6.0 CDXXXX-105 
6.5 CDXXXX·106 
7.0 CDXXXX-107 
8.0 CDXXXX-108 
9.0 CDXXXX-109 

10.0 CDXXXX-110 
12.0 CDXXXX-111 
14.0 CDXXXX-112 
16.0 CDXXXX-113 
18.0 CDXXXX-114 
20.0 CDXXXX-115 
25.0 CDXXXX-116 
30.0 CDXXXX-117 
40.0 CDXXXX·118 
50.0 CDXXXX·119 
60.0 CDXXXX·120 

STYLE CD301 K 
7 

3: 4 5 6 8 91'01112 

2~13 
IN OUT 

I 
1 

eND 
1~ 

eND 

PfnnumDenfCll'"referenteonly 

CD281 SERIES 
7 PIN SIP 

Plnnumben fOr reference only 

.010TVP .01BTYP __ II_ ~ 

¥, ',Ii, .. II 
.010 TYP .018 TYP-"Ir- --1-

1~=",·,U ... II 
~lu_T_-H:-__ J.J .a'SO 

.'0 Typ-I1-
lu_ '-+i,.--_J.J .oto 
,oTYP-II-

Aulomatic Coil Pari Number 
100P 

CDXXXX-121 
CDXXXX-122 
CDXXXX-123 
CDXXXX-124 
CDXXXX-125 
CDXXXX-126 
CDXXXX-127 
CDXXXX-128 
CDXXXX·129 
CDXXXX-130 
CDXXXX-131 
CDXXXX-132 
CDXXXX-133 
CDXXXX-134 
CDXXXX-135 
CDXXXX-136 
CDXXXX-137 
CDXXXX·138 
CDXXXX-139 
CDXXXX-140 

STYLE CD320D 

I 
14 

eND 

I 
B 

eND 

STYLE CD321A 

2000 3500 
CDXXXX-141 CDXXXX-201 
CDXXXX-142 CDXXXX-202 
CDXXXX-143 CDXXXX-203 
CDXXXX-144 CDXXXX-204 
CDXXXX-145 CDXXXX-205 

'CDXXXX-146 CDXXXX-206 
CDXXXX-147 CDXXXX·207 
CDXXXX·148 CDXXXX-208 
CDXXXX-149 CDXXXX-209 
CDXXXX-150 CDXXXX-210 
CDXXXX-151 CDXXXX·211 
CDXXXX-152 CDXXXX-212 
CDXXXX-153 CDXXXX-213 
CDXXXX-154 CDXXXX-214 
CDXXXX-155 CDXXXX-215 
CDXXXX-156 CDXXXX-216 
CDXXXX-157 CDXXXX·217 
CDXXXX·158 CDXXXX·218 
CDXXXX-159 CDXXXX·219 
CDXXXX·160 CDXXXX·220 

STYLE CD321 K 
7 

3 4 5 6 8 9101112 

2~13 
IN OUT 

i I 
1 14 

5000 
CDXXXX-221 
CDXXXX-222 
CDXXXX-223 
CDXXXX-224 
CDXXXX-225 
CDXXXX-226 
CDXXXX-227 
CDXXXX-228 
CDXXXX-229 
CDXXXX-230 
CDXXXX-231 
CDXXXX-232 
CDXXXX-233 
CDXXXX-234 
CDXXXX-235 
CDXXXX-236 
CDXXXX·237 
CDXXXX-238 
CDXXXX-239 
CDXXXX·240 

STYLE CD281A 

3 4 5 6 

2~7 
IN OUT 

I 
1 

eND 

Tap delay 2 x 
listed interval. 

C;ND CiND Also Available: 

1~7 
IN OUT 

Intermediate delays 
Special taps 
Electrical parameters other 

I I 
14 S 

CiND CND 

than listed 
Independent delay increments 
Internal terminations 
Tighter tolerances 
Auto insertable versions 

COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC·37, AVAILABLE· FREE UPON REQUEST. 

Au.---.:- Coil Carp A Dept. E 455 East 10th Avenue, Hialeah, Florida 33010 ........ .a....... • Telephone: (305) 883·5311, TWX: 810·848·8097, FAX: (305) 885-2449 
SUBSIDIARY OF DESIGNATRONICS, INC. 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

seties 

TECHNICAL INFORMATION 
Bel Fuse Digital Delay Lines Series 0447 features 

five equally tapped delay lines with total delays of 25 
to 500 nanoseconds. The lines are compatible with 
TTL and DTL circuits. Either Logic "1" or Logie "0" 
inputs are accepted. Cascading of units causes no 
undesirable reflections. The reduced dimensions. 
with standard Dip Pin-Out permits dense packaging 
on your circuit board. 
Special designs upon request. 

INPUT TEST CONDITIONS 

Pulse Voltage 
Risenme 
pulse Width 
Supply Current 
Supply voltage 

3.2 Volts 
3.0 Nsec. 
Min. 40% of Total Delay 
SOma typ 
5.0 Volts 

ELECTRICAL CHARACTERISTICS 

Supply Voltage Vee 
LOgic 1 Input Current 
Logic 0 Input Current 
Logic 1 Output Voltage 
Logic 0 Output Voltage 

4.75 to 5.25 Volts 
50 Microamps Max. 
:.. 2 Milliamps Max. 
2.6 Volts Min. 
.5 Volts Max. 

DRIVE CAPABILITIES 

. Logic 0 Output 

Logic 1 Output 

10 TTL Loads/Tap Max . 
120 TTl) Loads/Unit Max,) 

10 TTL Loads/Unit Max. 

• COMPATIBLE WITH TTL AND DTL CIRCUITS 
• DELAY TOLERANCE ± 2Nsec or 5% WHICH

EVER IS GREATER FROM INPUT TO TAP 
• TAP TO TAP DELAy ± 2N sec or 7% WHICH

EVER IS GREATER 
• OPERATING TEMPERATURE RANGE O°C to 

70°C 
• OTHER DELAYS UPON REQUEST 

DIGITAL 
14 PIN-5TAP 

r- .80 MAX. --j 

~~ .275 MAX 

t j l .12 MIN. 
12 4 10 6 8 

.045 ../1--.018 t =".-1 IN 1 I 
I I 

GND 7 ________ =.J 

.008 L r .30 t 20i r .10 

.012 r l : .30 ± .02 .40 MAX. ~ O"I-r f .. ...... -L- l 
~SPACES~ 

@ .20± .01 

• part Total Delay Delay/Tap 
Number 1.3' 1.3 

0447-0025-02 25NS 5NS 

0447'0050-02 50NS 10NS 

0447-0100-02 100NS 20NS 

0447-0150-02 150NS 30NS 

0447-0200-02 200NS 40NS 

0447-0250-02 250NS 50NS 

0447-0300-02 300NS 60NS 

0447-0350.-02 350NS 70NS 

0447-0400-02 400NS SONS 

0447-0450-02 450NS 90NS 

0447-0500-02 500NS 100NS 

1 Delays measured at 1.5 Volt level em Leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 

Rise Time 
2.3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

bel BEL FUSE INC. 198 Van Vorst Street· Jersey City. N J 07302· (2011432·0463 • TWX 7107305301 

A'1468 For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 2350 

bel defining a degree of excellence 

DELAYLINES 
16PIN-5TAP FIXED DELAY 

14 4 12 6 10 

Bmt 0- 1........,... I 
IN 1 0- I 

I I 
ONO 8 ~ _________ J 

f.-- .870 MAX. ---l 

f rmmrl .27SMAX. 
I 

.1S0 MIN .. 01S'MIN. i . iii i i 

VCC14~-----'" 

IN1~80UT 
ON07 o--.c _____ J 

r- .SO MAX. -j ~ 

R-4-
~1ooi.ri i 

1 =r-f~ ~ .;,' ~.~ ~ CJ c= 

~I- ~. J >.-"':"i"DJ:.,t 
L = = -L .4GMAX. T __ L 

.400 MAX. 300 I ! ! ! ! ! ! ! ! 
j =l=-L.kJ~. ~ ~ lL L 

part TOtal Delay Delay/Tap Rise Time 
Number 1.3 1.3 2.3 

0447-0025-01 25NS 5NS 4NS 

0447-0050-01 SONS 10NS 4NS 

0447-0100-01 100NS 20NS 4NS 

0447-0150-01 150NS 30NS 4NS 

0447-0200-01 200NS 40NS 4NS 

0447-0250-01 250NS SONS 4NS 

0447-0300-01 300NS 60NS 4NS 

0447-0350-01 350NS 70NS 4NS 

0447-0400-01 400NS 80NS 4NS 

0447-0450-01 450r S 90NS 4NS 

0447-0500-01 50 ... ,115 100NS 4NS 

1 Delays measured at 1.5 volt level on Leading Edge only. 
2 Rise Times measured from .75 volts to 2.4 volts. 
3 Measured with no loads on taps. 

.008 f+ .60 ± .01 --4 

.012 

part ;rotal Delay· Rise Time Part 
Number 4.3 2.3 Number 

0447-0010-06 10NS 4NS 0447 -0125-06 

0447 -0020-06 20NS 4NS 0447 -0150-06 

0447-0030-06 30NS 4NS 0447-0175-06 

0447-0040-06 40NS 4NS 0447-0200-06 

0447-0050-06 SONS 4NS 0447-0250-06 

0447-0060-06 60NS 4NS 0447:0300-06 

0447-0070-06 70NS 4NS 0447-0350-06 

0447-0080-06 SONS 4NS 0447-0400-06 

0447-0090-06 90NS 4NS 0447-0450-06 

0447 -0100-06 100NS 4NS 0447-0500-06 

2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 

TOtal Delay 
4.3 

125NS 

150NS 

175NS 

200NS 

250NS 

300NS 

350NS 

400NS 

450NS 

500NS 

4 Delays measured at 1.5 volts on Leading Edge and Trailing Edge. 

Rise Time 
2.3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

5NS 

5NS 

bel BEL FU S E INC. '98 v," v",,, SI,," • J"", C 'I,. N , 01302' (20 II '32.0463 • TWX 11 0·130 5301 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1469 



-
2350 DELAY LINES 

bel defining a degree of excellence 

.010 
1 
T 

DIGITAL DELAY LINE SERIES 0447 
10 TAP 

• Compatible with TTL and DTL circuits 
• Delay tolerance ± 2NSec or 5% whichever is greater from input to tap 
• Tap to Tap Delay ± 2NSec or 7% whichever is greater 
• operating temperature range O°{: to 70°C 
• Other delays upon request 

I-- .80 MAX. --.j 

~
-----'-f-

.275 MAX . 

-t;-* 
. 15 MIN. 

-j 1- .100 -H-·018 13 3 12 4 11 5 10 6 9 8 OUT 

G.G. 

....... -r f 
163450 7 

.30 ± .02 .40M AX. 
14131211109 8 --L- 1 ....... 

Part Total Delay Delay/Tap Rise Time 
Number 1.3 1.3 

0447-0050-10 SONS 5NS 

0447·0100·10 100NS 10NS 

0447-0150-10 150NS 15NS 

0447-0200-10 200NS 20NS 

0447-0250-10 250NS 25NS 

0447-0300-10 300NS 30NS 

0447-0350-10 350NS 35NS 

0447-0400-10 400NS 40NS 

0447-0500-10 500NS 50NS 

0447 -0750-1 0 750NS 75NS 

0447-1000-10 1000NS 100NS 

1 Delays measured at 1.5 Volt level on Leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 

Pulse Voltage 
Rise Time 
Supply Current 
Pulse Width 

Supply Voltage Vee 
Logic 1 Input Current 
Logic 0 Input Current 
Logic 1 Output Voltage 
Logic 0 Output Voltage 

INPUT TEST CONDITIONS 

ELECTRICAL CHARACTERISTICS 

DRIVE CAPABILITIES 

3.2 Volts 
3.0 Nsee. 
120 ma TYP 

2.3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

5NS 

5NS 

5NS 

Min. of 40% Delay 

4.75 to 5.25 Volts 
100 Microamps Max. 
-4 Milliamps Max. 
2.6 Volts Min. 
.5 Volts Max. 

Logic 0 Output 
Logic 1 Output 

10 TTL LoadslTap Max. (20 TTl Loads/Unit Max.l 
10 TTL Loads/Unit Max. . 

2350 

bel BEL FUSE INC. 198 Van Vorst Street· Jersey City. N J 07302· (2011432·0463 • TWX 7107305301 
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2350 DELAY LINES 

bel defining a degree of excellence 

DICITAL DELAY LINE SERIES 0447 
CONTROLLED LEADINO AND TRAILINO EDOE DELAY MODULE 

STAP 

• Compatible with TTL and DTL circuits 
• Delay tolerance ± 2Nsec or 5% whichever is greater from input to tap 
• Tap to Tap Delay ± 2Nsec or 7% whichever is greater 
• Operating temperature range O°C to 70°C 
• Other delays upon request 

1 .:.-J i·SOMAX. I 

~
----r-

.275 MAX 

~l t 
. .12 MIN . 

. 045 --I~.018 I 

12 4 10 6 8 

~"'mat; IN1 1 
I 1 

GND 7 1 ________ ::J 

.10 

-r 
.30 ± .02 .40 MAX. 

o.....:;'"'=---..:; .. =---..:;I11=---""III..J -L-

I 3 SPACES I I@ .20 ± .01-1 

Part Total Delay Delay/Tap Rise Time 
Number 1,3 1,3 2,3 

0447·002S·A1 2SNS SNS 4NS 

0447·00S0·A1 SONS 10NS 4NS 

0447·0100·A1 100NS 20NS 4NS 

0447·01S0·A1 1S0NS 30NS 4NS 

0447·0200·A1 200NS 40NS 4NS 

0447·02S0·A1 2S0NS SONS 4NS 

0447·0300·A1 300NS 60NS 4NS 

0447·03S0·A1 3S0NS 70NS 4NS 

0447·0400·A1 400NS SONS 4NS 

0447·04S0·A1 4S0NS 90NS 4NS 

0447·0S00·A1 SOONS 100NS SNS 

1 Delays measured at 1.5 Volt level on Leading and Trailing ECige. 
2 Rise and Fall Times measured from .75 to 2.4 Volts. 
3 Measured with 1 STTL (15PFl load per tap. 

Pulse Voltage 
Rise·Time 
Pulse width 
Supply Current 
Supply Voltage 
PRR 

INPUT TEST CONDITIONS 
3.2 Volts 
3.0 Nsee. 
Min. of 40% of Total Delay 
60 ma typ 
5.0 Volts 
Min 3 x Pulse Width 

ELECTRICAL CHARACTERISTICS 
Supply Voltage Vee 
Logic 1 Input Current 
Logic 0 Input Current 
Logic 1 Output Voltage 
Logic 0 Output voltage 

Logic 0 Output 
Logic 1 Output 

DRIVE CAPABILITIES 

4.75 to 5.25 Volts 
SO Microamps Max, 
-2 Milliamps Max. 
2.6 Volts Min. 
.5 Volts Max. 

10 TTL LOadslTap Max. (20 TTL Loads/unit Max.l 
10 TTL Loads/Unit Max. 

2350 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

I·SOMA)'i 

DIGITAL DELAY LINE SERIES 0447 
LOW POWER MODULE 20MA TYP 

• Compatible with TTL and DTL circuits 
• Delay tolerance ± 2Nsec or 5% whichever is greater from input to tap 
• Tap to Tap Delay ±2Nsec or 7% whichever is greater 
• Operating temperature range O°C to 70°C 
• Other delays upon request 

5 TAP FIXED DELAY 
12 4 10 6 B 

~
~ 

.275 MAX 

f =":tfifft; IN1 I 
I I 

GN07 I ________ ::.l 

r- .80 MAX.' -j R . ~ VCC14- r-.-----..., 
.275 MAX. ~I' I --+ IN1 I BOUT 

GN07 J I .12MIN. <>-t -- ---

em III • aD 

~~s:~~e~~ 
Part TOtal Delay 

Number 1,3 

0447-0025-09 25NS 

0447-0050-09 SONS 

0447-0100-09 100NS 

0447-0150-09 150NS 

0447-0200-09 200NS 

0447 -0250-09 2S0NS 

0447-0300-09 300NS 

0447-0350-09 350NS 

0447 -0400-09 400NS 

0447 -0450-09 450NS 

0447-0500-09 SOONS 

~ \.- .018 --J ,..... .045 t 

'----! .30,0'.02 
.30 '" .02 .40 MAX. 

-----L-
D=~ 

L = = ....:L .40 MAX. T . __ t 
.OOB i+ .60 '" .01 --4 
.012 

Delay/Tap RIse TIme Part TOtal Delay RIse Time 
1,3 

5NS 

10NS 

20NS 

30NS 

40NS 

50NS 

60NS 

70NS 

80NS 

SONS 

100NS 

2,3 Number 1,3 

BNS 0447-oo10-0B 10NS 

BNS 0447 '0020-0B 20NS 

BNS 0447-0030-0B 30NS 
BNS 0447-oo40-0B 40NS 
BNS 

0447,0050-08 SONS 
BNS 

BNS 
0447-0060-0B 60NS 

BNS 0447-0070-0B 70NS 

8NS 0447-ooBO-OB SONS 

8NS 0447-0090-08 90NS 

8NS 0447-0100-0B 100NS 

1 Delays measured at 1.5 Volt level on Leading Edge only. 
2 Rise Times measured from .B Volts to 2 Volts. 
3 Measured with no loads on taps. 

INPUT TEST CONDITIONS 
3.2 Volts 
3.0 Nsec. 

2,3 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

Part 
Number 

0447-0125-0B 

0447 -0150-0B 

0447-0175-0B 

0447-0200-0B 

0447 -0250-0B 

0447-0300-0B 

0447-0350-0B 

0447-0400-08 

0447·0450-0B 

0447 ·0500-0B 

Pulse Voltage 
Rise Time 
pulse Width 
Supply Current 
Supply Voltage 

Min. of 40% otTotal Delay 
20 matyp. 
5.0 Volts 

ELECTRICAL CHARACTERISTICS 
SUPPly voltage Vee 
Logic 1 Input Current 
Logic 0 Input Current 
LogIc 1 Output Voltage 
Logic 0 Output Voltage 

Logic 0 Output 
Logic 1 Output 

DRIVE CAPABILITIES 

4.75 to 5.25 Volts 
20 Mlcroamps Max. 
- .4 Mlillal11PS Max. 
2.6 Volts Min. 
.5 Volts Max. 

10 TTL LoadslTap Max. (20 TTL Loads/Unit Max') 
10 TTL Loads/Unit Max. 

TOtal Delay 
1,3 

125NS 

150NS 

175NS 

200NS 

250NS 

300NS 

350NS 

400NS 

450NS 

SOONS 

Rise Time 
2,3 

- BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 

BNS 
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2350 DELAY LINES 

bel defining a degree of excellence 

DIGITAL DELAY LINE SERIES 0447 
TRIPLE OUTPUT MODULE 

• compatible with TTL and OTL circuits 
• Operating temperature range O°C to 70°C 
• Other delays upon request 

~I-- .80 MAX. --j ~AX. 
vee 14 ..J:"x- -- --.., 

I I . Jl ~. 
.045 -II- .018 -----L-

.20 ± .01 

'01°*'L'"'= DO "" ---, r 
.30 ± .02 .40 MAX. 

1:m[l][!I[)}~j 

~ .60±'o1~ 

Part Delay Time 
Number 1.3 

0447·0010-A3 10 NS ± 1.5 NS 

0447 ·0020· A3 20 NS ± 1.5 NS 

0447·0030-A3 30 NS ± 2.0 NS 

0447·0040-A3 40 NS ± 2.0 NS 

0447-0050·A3 50 NS ± 2.5 NS 

0447-0060-A3 60 NS ± 3.0 NS 

0447·0070-A3 70 NS ± 3.5 NS 

0447-00BO·A3 80·NS±4.0NS 

0447-0090·A3 90 NS ±4.0 NS 

0447-0100·A3 100 NS ± 5.0 NS 

0447·0125-A3 125 NS ± 6.0 NS 

1 Delays measured at 1.5 Volt Leading Edge only. 
2 Rise Times measured from .75 to 2.4 Volts. 

I x x 
IN1~~ 12 OUT 

I I 

GND 7 >< 'K : 

IN3~100UT I I 

GND7 I """ ><' : 

IN5~80UT 
; ::;: ~ , 

GND7~ ___ J 

~Ise Time 
2, 3 

3 NS 

3 NS 

3 NS 

3 NS 

3 NS 

4 NS 

4 NS 

4 NS 

4 NS 

4 NS 

4 NS 

3 Measured with 1 STTL load (15PF) on each output. 

INPUT TEST CONDITIONS 

Pulse Voltage 
Rise Time 
Pulse Width 
Supply Current 

Supply Voltage 

3.2 volts 
3 Nsee. 
Min. 100% ofTotal Delay 
Constant "0" In 115 ma max. 
Constant "1" in 90 ma max. 
5.0 volts 

ELECTRICAL CHARACTERISTICS 

supply Voltage vee 
Logic 1 Input Current 
Logic 0 Input Current 
Logic 1 Output voltage 
Logic 0 Output Voltage 
Temperature Coefficient 

4.75 Volts to 5.25 Volts 
50 fLa max. 
-2 ma max. 
2.6 Volts min. 
.5 Volts max. 
1.5 Nsec + 100 ppmrC max. 

2350 

.~ . 
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2350 DELAY LINES 

bel defining a degree of excellence 

DIGITAL DELAY LINE SIRlES 0447 
SINGLE_LINE 

1OT'" 
• Compatible with TTL and OTL drcuit;s 
• Delay tolerance ± 2Ns.ec or 5% wtHc~r is greater from input to tap 
• Tap to Tap Delay ± 2NSec or 7% whidlever Is greater 
• Operating temperature range O"C to 70°C 
• Other delays upon request 

1.46 MAX. 

------r 
.35 MAX. 

~TI.-,,~-rTl'-rT.J~ 
.10 MIN. 

'I' 

13 SPAeES@ .100 ~ 1.30 :t .01 

·········~··II~: 

Pins .012 x .020 flat lead 
or 24 awg tinned copper 

part 
Number 

Total Delay DelaylTap Rise Time 
1.3 1.3 

0447-0050-07 50NS ,5NS 

0447-0100-07 100NS 10NS 

0447 -0150-07 150NS 15NS 

0447-0200-07 200NS 20NS 

0447-0250-07 250NS 25NS 

1 Delays measured at 1.5 Volt level Leading Edge only. 
2 Rise Times measured from .75 Volts to 2_4 Volts. 
3 Measured with no loads on taps. 

Pulse Voltage 
Rise Time 
Pulse Width 
Supply Current 
Supply Voltage 

INPUT TEST CONDITIONS 
3.2 Volts 
3.0 Nsee. 

2.3 

4NS 

4NS 

4NS 

4NS 

4NS 

Min. 40% of Total Delay 
120 ma typ 
5.0 Volts 

ELECTRICAL CHARACTERISTICS 
Supply Voltage Vee 
Logic 1 Input Current 
Logic 0 Input Current 
Logic 1 Output Voltage 
Logic 0 Output voltage 

Logic 0 Output 
Lagle 1 output 

DRIVE CAPABtLlTIES 

4.75 to 5.25 Volts 
100 Mieroamps Max. 
-4 Milliamps Max. 
2.6 Volts Min. 
,.5 Volts Max. 

10 TTL LoadSlTap Max. (20 TTL Loads/unit Max.! 
10 TTL Loads/Unit Max. 

2350 
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2350 DELAY LINES 

bel defining a degree of excellence 

DIGITAL DELAY LINE SERIES 0449 
TTL PROCRAMMABLE LOCIC DELAY MODULE 

3 BIT 

I-- .85 MAX. -I 
Q~ 

.28 MAX . 

. 018 W IJ ~ 
.045 I 

.10-1 1--.201 I- .10 

ABe 

11109 

vee 16 I : 

IN4 50UT 

E7 I 
lli---, 

GND8 ____ J """'IIII11~ 
.3~ 4 5 78 .40 MAX . 

.J..- ~ 11109 010 I 
...... EmtilEll i=---.L L.-'-= ____ --' 

1-.50 -1+1-
.10.10 

part °Mln. Delay "Max. Delay 
Number 1.2 1.2 

0449-0014-07 7 + _5NS 14NS 
0449-0021-07 7 + _5NS 21NS 
0449-002B-07 7 + .5NS 2BNS 
0449-0035-07 7+ .SNS 3SNS 
0449-0042-07 7 + .5NS 42NS 

0449-0049-07 7 + _5NS 49NS 
0449-0056-07 7 + _5NS 56NS 
0449-0063-07 7+ .5NS 63NS 
0449-0070-07 7 + .5NS 70NS 
0449-0077-07 7 ± .5NS 77NS 

Max. Delay Tolerances ± 2NS or 5% whichever Is greater 

1 Delays measured at 1.5 Volt level on Leading Edge only. 
2 Measured with no loads on taps. 

E = ENABLE=O 

.1 Delay/step 
1.2 

1± _5NS 

2± _6NS 

3± .7NS 
4± _BNS 

5 ± 1.0NS 
6 + 1.2NS 
7 + 1_4NS 

B + 1.6NS 

9 ± 1.BNS 
10 ± 2.0NS 

INPUT TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 
SUPply Current 
Supply Voltage 

Supply Voltage Vcc 

3 Volts 
3 Nsee. 
150% of Max. Delay 
40 ma typ 
5.0 Volts 

ELECTRICAL CHARACTERISTICS 
4.75 to 5.25 Volts 

C 

0 

0 

0 

0 

1 

1 

1 

1 

Logic 1 Input Voltage 
Logico Input Voltage 
Logic 1 Output Voltage 
Logic 0 Output Voltage 
Temperature Range 
Temperature Coefficient 

2.5 Volts Min. 5.5 Volts Max. 
.8 Volts Max. 
2.5 Volts Min. 
0.5 Volts Max. 
O'C to 70'C 
400 PPM/'C Max. 

DRIVE CAPABILITIES 
I Fan Out 10 TTL Loads Max. 

2350 

B A 

0 0 

0 1 

1 0 

1 1 

0 0 

0 1 

1 0 

1 1 .. 
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2350 DELAY LINES 

bel defining a degree of excellence 

DIGITAL DELAY LINE SERIES 0449 
TTL PROGRAMMABLE LOGIC DELAY MODULE 

. 4 BIT 

. IT 
~ ~ ~ ~ ~ ~ .12 MIN. 

-11-.045 -r 
ABC 0 
261918 17 

r---ftl]---i 
t .60 t·30 ~ 

vee 32, 24:BE ~ I 
IN3. + 13 OUT 

GND7, 16 I. . I 
[]I] 

3 
III 
7 "" 13 

[]I] -r- L __________ ...J 
16 .40 MAX. 

.30 ± .02 

~ L:~=-2 ____ -:~ __ ~.,..4--'---1_.,.ril-~.,_8_:~- :~ j 

~ .60 -1.20 ~.SO~+~ 
. .10.10 

part Min. Delay ··Max. Delay 
Number 1.2 1.2 

0449·0030·15 15+ .1NS 30NS 

0449·0045·15 15 + .1NS 45NS 
0449-0060-15 15 + .1NS 60NS 
0449-0075-15 15 ± .1NS 75NS 

0449-0090-15 15 ± .1NS 90NS 
0449-0105-15 15 ± .1NS 105NS 

0449-0120-15 15 ± .1NS 120NS 

0449-0135-15 15 ± .1NS 135NS 
0449-0150-15 15 ± .1NS 150NS 

0449-0165-15 15 ± .1NS 165NS 

Max. delav tolerances ± 2NS or 5% whichever is greater 

1 Delays measured at 1.5 Volt level on Leading Edge on IV. 
2 Measured with no loads on taPs. 

ADelay/Step 
1.2 D 

1± .7NS 0 

2± .7NS 0 
3± .7NS 0 
4± .8NS 0 
5 ± 1.0NS 0 
6± 1.2NS 0 
7 ± 1.4NS 0 
B± 1.6NS 0 
9 ± 1.BN5 1 

10± 2.0NS 1 

1 

1 

1 

1 
1 
1 

INPUT TEST CONDITIONS 
Pulse Voltage 
Rise Time 
Pulse Width 
SupplV Current 
SupplV voltage 

SupplVVoltageVcc 

3 Volts 
3 Nsec. 
150% of Max. Delav 
100 ma tvp 

. 5.0Volts 

ELECTRICAL CHARACTERISTICS 
4.75 to 5.25 Volts 

C 

0 

0 

0 

0 
1 

1 
1 

1 

0 

0 

0 
0 

1 

1 
1 

1 

Logic 1 Input voltage 
Logic 0 Input Voltage 
Logic 1 Ol!tput Voltage 
Logic 0 Output Voltage 
Temperature Range 
Temperature Coefficient 

2.5 Volts Min .• 5.5 volts Max. 
.8 volts Max. 
2.5 Volts Min. 
0.5 Volts Max. 
O'C to 70°C 
400 PPM/oC Max. 

DRIVE CAPABILITIES 
I Fan Out 10 TTL Loads Max. 

B 

0 

0 
1 
1 

0 
0 

1 
1 

0 

0 

1 

1 

0 

0 

1 
1 

A 

0 

1 

0 

1 
0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 .. 

2350 
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2350 DELAY LINES 

bel defining a degree of excellence 

I 
1 

r 
.28 MAX. 

I 
.12 MIN. 

DlelTAL DELAY LINE SERIES 0449 
TTL PROCRAMMABLE LOCIC DELAY MODULE 

6 BIT 

2.36 MAX. 

I 

I 32.33.34.24.25.26 
FEDCBA 

2350 

"'~w,~ 
l·018 ~i~ trtr~IT ~IT~ltr 

r-.60-t- .80 ~-.50-+.30 ~ 
-------'-----------'--.,--.--------.[ l- IE II) IE !JIl <II 

1 7 15 20 23 .010 .30 ± .02 

VCC 
31.39.46 

~ 46 39 34 333231 262524 
1m ~ tmlJllmtm IJIlmtm 

.40 MAX. 

1- .70 t-.. so -1 tt ~ .501 -I t ~ 
.10.10.10 .10.10 

PART ·MIN. DELAY ··MAX. DELAY! a DELAY PER STEP 
NUMBER 1. 2 1.2 

0449·0078-15 15NS ± 1 78NS 

0449-0141-15 15NS ±1 141NS 

0449-0204-15 15NS ±1 204NS 

0449-0267-15 15NS ±1 267NS 

0449-0330-15 15NS ±1 330NS 

0449-0393-15 15NS ±1 393NS 

0449-0456-15 15NS ±1 456NS 

0449·0519·15 15NS ±1 519NS 

0449·0582·15 15NS ±1 582NS 

0449·0645·15 15NS ±1 645NS 

Max. Delay Tolerances ± 2NS or 5% whichever Is greater 

1 Delays measured at 1.5 Volt level Leading Edge only. 
2 Measured with no loads on taps_ 

1.2 
1± .7NS 

2± .7NS 

3± .7NS 

4± .BNS 

5± 1.0NS 

6±1.2NS 

7±1.4NS 

B±1.6NS 

9±1.8NS 

10±2_0NS 

INPUT TEST CONDITIONS 

Pulse Voltage 
Rise Time 
Pulse Width 
SuPply Current 
SuPply Voltage 

31Volts 
5,Nsec ... 

F 

0 

0 

0 

0 

0 

1 

1 

1 
1 

100i% oflMax. Delay 
120 rna typ 
5.0Volt5 

E 

0 

0 

0 

0 

0 

1 

1 
1 

1 

ELECTRICAL CHARACTERISTICS 

Supply Voltage Vee 
Logic 1 Input Voltage 
Logic 0 Input Voltage 
Logic 1 Output Voltage 
LogiC 0 Output Voltage 
Temperatui'eRange 
Temperature Coefficient 

I Fan Out 

DRIVE CAPABILITIES 

4.75 to 5.25 Volts 
2.5 Volts Min .• 5.5 Volts Max. 
.8 Volts Max. 
2.5 Volts Min. 
0.5 Volts Max. 
O°C to 70°C 
400 PPM/oC Max. 

10 TTL Loads Max_ 

D 

0 

0 

0 

0 

0 

1 

1 

1 
1 

GND 
7.15.23 

C 
0 

0 

0 

0 

1 

1 

1 
1 
1 

64 STEPS 

B A 

0 0 

0 1 

1 0 

1 1 

0 0 

0 0 

0 1 
1 0 

1 1 
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2350 DELAY LINES 2350 

bel defining a degree of excellence 

DELAY LINES 
LUMPED CONSTANT 

14 PIN DIP 

14 8 I 

I~~~~:~:I 
1 7 

Ir~~ r .SOMAX. 1 
MAX. 

• Built to conform to MIL-D-23859. 

T~ K., • Temperature Range - 55°C to + 125°C. 
• Temperature Coefficient of delay 100 ppm/oC or less. 
• Will meet most stringent MIL requirements. 

m, ~~-i ~ +l.' • Low attenuation. 1-.3001 • Excellent pulse fidelity. 
• Compatible with TIL and other logic modes. .018 

• Other delays available upon request. 1 13 2 12 3 11 5 10 6 ·9 7 

• Contact Bel Engineering for special applications. 
IN1 ' 'r T T 'r 'r T T 'r 'UOUT 

• untapped units available upon request. 
• 16 PIN DIP Also available. I I I I I I I I I I I CNDO OCND 

14 8 

TOtal Delay Ta~.!9 Distortion Attenuation 50 OHMS Impedance ± 10% 200 OHMS 
+5% "IliIpDelay ±Max.% Max. % 100 OHMS 

5NS .5± .3NS· 10% 5% 0446·0005·50 0446·0005·01 0046·0005·02 
Tr=3- Tr=3 Tr= 3.5 

10NS 1 ± .35NS 10% 5% 0446·0010-50 0446·001 0·01 0446-0010-02 
Tr= 3.8 Tr= 3.8 "fr-4 

20NS 2 ± 1NS 10% 5% 0446-0020-50 0446-0020·01 0446·0020·02 
Tr-5 Tr-5 Tr-5 

30NS 3 ± 1NS 10% 5% 0446-0030-50 0446-0030-01 0446·0030·02 
Tr-7 Tr-7 .. Tr-7 

40NS 4±1NS 10% 5% 0446·0040·50 0446-0040-01 044fr-£'It~·02 Tr=B.5 Tr=8.S 

SONS 5±2NS 10% 5% 0446·0050·50 0446·0050-01 04~-0050-02 
Tr=10 Tr=10 =10 

60NS 6±2NS 10%. 8% 0446·0060·50 0446-=lY060-01 04'W-0060-02 
Tr=12 Tr-12 -12 

70NS 7±2N~ 10% 8% 0446·0070-50 0446-0070-01 0446-OQ70-02 
Tr=14 Tr-14 Tr-14 

SONS 8±2NS 10% 8% 0446·0080-50 0446-0080·01 0446·0080·02 
Tr-16 Tr-16 Tr-16 

90NS 9±2NS 10% 8% 0446-0090-50 0446-0090-01 0446·0090·02 
Tr=18 Tr=18 Tr=1B 

100NS 10 ± 3NS 10% 10% 0446-0100·50 0446-0100·01 0446·0100·02 
Tr=20 Tr=20 Tr=20 

150NS 15 ± 3NS 10% 10% 0446-01SO-50 0446-0150·01 0446·0150·02 
Tr=30 Tr-28 Tr-30 

200NS 20 ± 3NS 10%· 10% 0446-0200-50 0446-0200·01 0446·0200-02 
Tr=40 Tr-35 Tr-40 

250NS 25 ± 3NS 10% 10% 0446-0250-50 0446·0250·01 0446-0250-02 
Tr=SO Tr=45 Tr=SO 

300NS 30± 3NS 10% 10% O44fr~~-SO 0446·0300-01 0446-0300-02 
Tr=60 Tr=60 

400NS 40 ± 3NS 10% 10% 0446·0400-SO 0446·0400-01 0446-0400·02 
Tr-SO Tr=80 Tr-80 

SOONS 50± 3NS 10% 10% O4'W·~s.pgciso 0446'0500·01 0446-0500-02 
Tr-100 Tr-100 

be I BEL FUSE INC. '98 , .. ,.,,' so,"", • '''''t "It," , 01302· "ott '" 0463 • 'WX 110130 ""' 
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2350 DELAY LINES 

bel defining a degree of excellence 

SINCLE-IN-LINE DELAY LINES 
• Compatible with ECL and TTL circuits 
• Temperature coefficient of delay = 100 PPM/'C or Less 
• Operating temperature range - 55'C to + 125'C 
• Built to conform to MIL 0-23859 

D.C.R. Max_ Time Delay Rise Time in OHMS 5S OHMS±10% 

• Rise Time = 20-80% 
• DWV = 50VDC 
• Pins 24 AWG tinned copper 
• DIST. = 7.5% max. 
• BI-Directional 

10p"0·0 
----,-

GND 

~-lIc ... "' ...... =11 .20 MAX. 
--;r-

• Rise Time = 10 to 90% 
• DWV = 50VDC 
• DIST = 10% max. 
• Taps available upon request 
• Other delays upon request 
• Other PIN OUTS Available 
• Pins .012 x .020 

1·7 

1.45 MAX. ---~ 

IE 13 SPACES @ .100 ~ 1.30 ±.01 ) I 

OUT 
6 

.06L . 

-r~='" c .. g"' .............. =II~AX 

• Rise Time = 10-90% 
• DWV= 50VDC 
• DIST. = 10% max. 
• Other delays upon request 
• Pins .012 x .020 

1 ± .2NS 

2 ± .2NS 

3 ± .2NS 

4± .2NS 

5 ± .25NS 

6 ± .3NS 

7 ± .3NS 

8 ± .3NS 

9 ± .3NS 

10 ± .3NS 

Time Delay 

1 ± .3NS 

2 ± .3NS 

3 ± .3NS 

4 ± .3NS 

5 ± .3NS 

10 ± .5NS 

15 ± .7NS 

20 ± 1NS 

25 ± 1.2NS 

30 ± 1.5NS 

35 ± 1.7NS 

40±2NS 

45 ± 2.3NS 

50 ± 2.5NS 

Time Delay 
±S% 

10NS 

20NS 

50NS 

100NS 

10NS 

20NS 

SONS 

100NS 

20NS 

50NS 

100NS 

1.6NS .20 0402-0001-55 

1.6NS .25 0402-0002-55 

1.7NS .37 0402-0003-55 

1.7NS .50 0402-0004-55 

1.8NS .62 0402-0005-55 

2.0NS .75 0402-0006-55 

2.2NS .80 0402-0007-55 

2.4NS .85 0402-0008-55 

2.6NS .90 0402-0009-55 

2.8NS .95 0402-0010-55 

Rise Time Atten. Max. 
in % 550HMS±10% 100 OHMS ± 10% 

2.6NS 3 0403-0001· 55 0403 -0001-01 

2.75NS 3 0403-0002-55 0403-0002-01 

2.9NS 3 0403·0003-55 0403-0003-01 

3.15NS 3 0403·0004· 55 0403-0004-01 

3.2NS 5 0403-0005-55 0403-0005-01 

4.0NS 5 0403-0010-55 0403-0010-01 

5.25NS 5 0403·0015·55 0403-0015-01 

6.1NS 5 0403-0020-55 0403-0020-01 

7.5NS 5 0403-0025-55 0403-0025-01 

9.0NS 6 0403-0030-55 0403-0030-01 

10.5NS 6 0403-0035-55 0403-0035-01 

12.5NS 6 0403-0040-55 0403-0040-01 

13.5NS 6 0403-0045-55 0403 -0045-01 

15.0NS 6 0403-0050-55 0403-0050-01 

Tap to Tap Rise Time Zo±10% O.C.R. 
Delay in OHMS In OHMS 

1 ± .25NS 2.5NS 50 .8 

2 ± .4NS 4NS 50 1 

5 ± 1.5NS 9NS 50 2 

10 ± 2NS 18NS 50 3 

1 ± .25NS 2.5NS 100 1.6 

2 ± .4NS 4NS 100 2 

5 ± 1.5NS 9NS 100 4 

10 ± 2NS 19N5 100 9 

2 ± .4NS 4.5NS 200 5 

5 ± 1.5NS 10NS 200 12 

10 ± 2NS 20NS 200 17 

2350 

930HMS±10% 

0402-0001-93 

0402-0002-93 

0402-0003-93 

0402-0004-93 

0402-0005-93 

0402-0006-93 

0402-0007-93 

0402-0008-93 

0402-0009-93 

0402-0010-93 

200 OHMS ± 10% 

0403-0001-02 

0403-0002-02 
0403-0003-02 

0403-0004-02 

0403-0005-02 

0403-001Q-02 

0403-0015-02 

0403-0020-02 

0403-0025-02 

0403-0030-02 

0403-0035-02 

0403-0040-02 

0403-0045-02 
0403-0050-02 

part 
Number 

0438-0010-50 

0438-0020-50 

0438-0050-50 

0438-0100-50 

0438-0010-01 

0438-0020-01 

0438-0050-01 

0438-0100-01 

0438-0020-02 

0438-0050-02 

0438-0100-02 
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bel defining a degree of excellence 

DIGITAL DELAY LINE SERIES 0443 
HIGH SPEED EeL DELAY MODULE -

10 TAP 
• Compatible with ECl circuit 
• 'operating temperature range - 30°C to + 85°C 
• Other delays upon request 

1.600 MAX -----I 
I I 

- .550 ~ 

.100TYP. - - j'" .05OTYP. L :~~ 
~T'f .... ~-I-~-- --- ~-- ---_ --¥---, 
::I! +1 • -.,- ~ 

~ j lil L .1r = - - - - - -
.010 I =i----'-_ .025 1 .275 MAX 

.15O~~~ ~ll U""U"'U rr--U ~UUn7"ll "'H,-----,-,J~ 
_35OTYP. 

- 1-.100TYP. ---t r- c .100TYP. ~ I-~ .018 TYP. 
fo-~- .750 TYP. -~-

Part Tap 1 Tap 2 Tap 3 T3JlI4 rT.~ Tal. 6 Tap 7 Tap 8 
Number 1.3.4 1.3.4 1.3.4 1.3.4 1 •• 4 1.3.4 1.3.4 

0443-0011-10 2±.S 3±.S 4±.S S±1 6±1 7±1 8±1 9±1 
0443-0020-10 2±.S 4±.S 6±1 8±1 .10±1 12±1 14±1 16±1 
0443-0030-10 3±.S 6±1 9±_1 12±1 1S±1 1B±1 21 ±1 24±1.S 
0443-0040-10 4±.S B±1 12±1 16±1 2O±1 24±1.S 2B±1.S 32±1.S 
0443-0050-10 S±1 10±1 1S±1 20±1 2S±1.S 30±1.S 3S±1.S 40±2 
0443-0060-10 6±1 12±1 1B±1 24±1.S 30±1.S 36±1.S 42±2 48±2 
0443-0070-10 7±1 14±1 21 ±1 2B±1.S 3S±1.S 42±2 49±2 56±2 
0443-0080-10 B±-1 16±1 24±1.S 32±1.S 40±2 48±2 56±2 64±2.S 
0443-0090-10 9±1 1B±1 27±1.S 36±1.S 4S±2 54±2 63±2 72±2.S 
0443-0100-10 10±1 20±1 30±1.S 40±2 SO±2 60±2.S 70±2.S 8O±3 
0443-0150-10 1S±1 30±1.S 4S±2 6O±2.S 75 ± 2.5 90±3 10S±4 120±4 
0443-0200-10 20±1 40±2 60±2.S 8O±3 1oo±3 120±4 140±S 160±S 
0443-0250-10 2S ±1.S 5O±2 7S±2.S 1oo±3 12S±4 15O±S 17S±S 200±6 -

0443-0300-10 30 ±1.S 6O±2.S 90±3 120±4 1SO±S 180±6 210±7 240±7 
0443-0350-10 3S ±1.S 7S±2.S 10S±4 140±S 17S±S 210±7 24S±B 280±9 
0443-0400-10 40±2 8O±3 120±4 160±S 200±6 24th 7 2BO±9 320±10 
0443-0450-10 4S±2 90±3 13S±4 180±& 22S±1 270±B 31S±10 360±11 
0443-0SOO-10 SO±2 100±3 15O±S 200±6 25O±8 300±9 3S0± 11 4OO±12 

1 Delays measured at 50% of the pulse on leading edge only 
2 Rise times measured from 20% to 80% 
3 All outputs terminated with 100n to -2V or equivalent 
4 All delays In NS 

INPUT TEST CONDITIONS 
Logic 1 
Logic 0 
Rise Time 20%-80% 
Pulse Width 
Supply Voltage 

-O.BVolts 
-1.7Volts 
2NS 
Total Delay + iONS. Min. 
-S.2Volts 

ELECTRICAL CHARACTERISTICS 
Supply voltage VEE 
LogiC 1lnputVottage 
LogiC 1 Input Current 
LogiC 0 Input Voltage 
LogiC 1 Output VOltage 
LogiC 0 Output Voltage 

-S.2V±S% 
-0.98VMin. 
2.65~Max. 
-1.63VMax. 
-0.96VMln. 
-1.65VMax. 

vee 
1,9, 

24,3231330 4292311221221 

IN5HtHt1H'Hi '1 ~ - -

Tap 9 
1.3.4 

10±1 
18±1 
27±1.S 
36±1.S 
4S±2 
S4±2 
63±2 
72±2.S 
B1 ±3 
90±3 

13S±4 
180±6 
22S±7-

270±B 
31S±10 
360±11 
4OS±12 
4S0±14 

8,16 
vee 

Output 
1,3.4 

11 ±1 
2O±1 
3O±1.S 
40±2 
5O±2 
6O±2.S 
70±2.S 
BO±3 
90±3 

100±3 
15O±S 
200±6 
2S0±B 
3OO±9 
3S0±11 
400±12 
4S0±14 
5OO±1S 

Rise 
nme 

4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
B 

10 
15 
15 
20 
20 

2S 
2S 
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DlelTAL DELAY LINE SERIES 0443 
HICH SPEED EeL DELAY MODULE 

5 TAP 

• Compatible with ECl circuit 
• Operating temperature range - 30°C to + 85°C 
• Other delays upon request 

r .87 MAX. -- '-1 .10.10 --I Vee 1.16 

2350 

.21:. 1 un __ 1 

.12MIN. _J ~ :UCT""rTllf ""'l[ U~TI 
-r- ---1 ~ .04s~l-.018 

II ,.:-:: .2---,-0~ '1"-,--,----r- .30 -I-L 
.30 "f02 T012 

.40 MAX. .008 

~~-L-~=~=~-____ ~ 
~++1 

I 15 . 3 14 4 13 

~-±-t-rrS-1 
INS l;~~~~-~ 

.10 .10 .10 

Part Tap 1 Tap 2 Tap 3 Tap 4 Output 
Number 1.3.4 1.3.4 1.3.4 1.3.4 1.3.4 

0443-0006-02 2±.2 3±.2 4±.2 5±.2 6±.2 
0443-0010-02 2±.5 4±.5 6±.5 S±.5 10± .5 
0443-0015-02 3±.5 5± .5 9±.5 12±.5 15±.5 
0443-0020-02 4± .5 S±.5 12±.5 16± .5 20±.5 
0443-0025-02 5±1 10±1 15±1 20±1 25±1 
0443-0030-02 6±1 12±1 13±1 24±1 30±1 
0443-0035-02 7±1 14±1 21 ±1 2S ± 1.5 35 ± 1.5 
0443-0040-02 S±1 16±1 25±1.5 32 ± 1.5 40 ± 1.5 
0443-0045-02 9±1 1S±1 27 ± 1.5 36 ± 1.5 45±2 
0443-0050-02 10±1 20±1 30±1,5 4O±2 SO±2 
0443-0075-02 15±1 30 ± 1.5 45±2 60±2.5 75± 2.5 
0443-0100-02 20±1 40 ± 1.5 60±2 SO±3 100±3 
0443-0125-02 25±1 50±2 75±2.5 100±3 125±4 
0443-0150-02 30± 1.5 60±2 90±3 120±4 150± 5 
0443-0175-02 35 ± 1.5 70±2.5 105±4 140±5 175± 5 
0443-0200-02 40 ± 1.5 SO±2.5 120±4 160± 5 200±6 
0443-0225-02 45±2 90±3 135±4 1S0±6 225±7 
0443-0250-02 50±2 100±3 150±4.S 200±6 250±S 
0443-0300-02 60±2 120±4 1S0± 5 240±7 300±9 
0443-0350-02 70±2 140±4.5 210±7 2S0±9 350± 11 
0443-0400-02 SO±3 160± 5 240±7 320± 10 400 ±12 
0443-0450-02 90±3 1S0±6 270±S 360± 11 450±14 
0443-0500-02 100±3 200±6 300±9 400±12 SOO ± 15 

1 Delays measured at 50% of the pulse on leading edge only 
2 Rise time measured from 20% to 80% 
3 All outputs terminated with 100n to -2V or equivalent 
4 All delays in NS 

8VEE 

Rise Time 
2.3.4 

4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
S 

10 
15 
15 
20 
20 
25 
25 '. 

30 
30 
35 
35 
40 

ELECTRICAL CHARACTERISTICS INPUT TEST CONDITIONS 
SUpply voltage VEE 
LogiC 1Input.voltage· 
LogiC 1 Input Current 
LogiC 0 Input Voltage 
LogiC 1 Output Voltage 
LOgic 0 output Voltage 

-5.2V ± 5% 
-0.9SVMin. 
265. fLA Max. 
-1.63VMax. 
-0.96VMin. 
-1.65VMax. 

Logic 1 
Logic 0 
Rise Time 20%-SO% 
Pulse Width 
Supply Voltage 

-O.SVolts 
-1.7Volts 
2NS 
Total Delay + 10NS Min. 
-S.2Volts . 
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SERIES 0458-DICITAL DELAY OSCILLATOR 
This day oscillator works as an 
asynchronous start-stop free running 
clock pulse generator. The oscillator is 
intended as the primary' control element 
of state machines used In digital control-

• Square wave on all outputs 

lers_ The assertion of the input (high) 
trigger causes the oscillator to free run, 
producing TR thru T4 clock pulses for as 
lOng as the Input Is asserted. Oscillation 
ceases when the Input trigger is negated. 

• Tap to tap delay tolerance ± 2NS or 5% whichever Is greater 
• Period tolerance ± 7% 
• Operating temperature range O°C to 70°C 
• Other delays upon request 

1- :870 MAX. --'1 
'27:~:~--"~· 
.150* MAX. - . II 
r-- '~l ~~8 

IN 1 

~ .10 .10.10.10 

~f r-I- .30 ~~~:::~ I~ .012 

- ~±~ ~~ 
~ L-I ~-~ ________ ~ 

I-- .40 ~+ +-oj 
.10.10 

Part Period Tap 1 Tap 2 
Number 1,3 1,3,4 1.3,4 

0458-0060-01 60NS 20NS 30NS 

0458-0070-01 70NS 20NS 35NS 

0458-0080-01 80NS 20NS 40NS 

0458-0090-01 90NS 20NS 45NS 

0458-0100-01 100NS 30NS SONS 

0458-0110-01 110NS 30NS 55NS 

1 All times measured at 1.5V leading edge only 
2 Rise time measured from .75V to 2.4V level 
3 Measured with no leads on taps 

TR T1 T2 13 T4 
5 11 6 10 7 

I 

-12,16Vcc 

_4,8GND 

Tap 3 Tap 4 Rise TIme 
1.3.4 1.3,4 2.3 

40NS SONS 4NS 

50NS 60NS 4NS 

60NS 70NS 4NS 

65NS SONS 4NS 

70NS 90NS 4NS 

75NS 100NS 4NS 

4 Delays are relative to Tap R !The delay from Input to Tap R is referenced at, 7 ± 2NS) 

Pulse vOltage 
Rise Time 
Supply Voltage 
Pulse Width _ 

INPUT TEST CONDITIONS 

-ELECTRICAL CHARACTERISTICS 
supply Voltage Vee 
Logic 1 Input Current 
LogiC 0 Input Current 
Logic 1 Output Voltage 
LogiC 0 Output Voltage 

3.2 Volts 
3.0NSec. 
5 Volts 
2SO% of Period Min. 

4.75 to 5.25 Volts 
50 Microamps Max. 
-2 Milliamps Max. 
2.6 Volts Min. 
.5 Volts Max. 

2350 
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DlelTAL DELAY LINE SERIES 0450 
HICH SPEED CMOS (HC) DELAY MODULE 

5 TAP 

• Compatible with 5V CMOS and TTL circuits 
• Delay tolerance ± 2NS or 5% whichever is greater from input to tap 
• Tap-to-tap delay ± 2NS or 7% whichever is greater 
• Operating temperature range -40°C to +85°C 
• Diode protection on Input 
• Low power consumption 
• Low input current 
• Other delays upon request 

. ,.- .80 MAX. I ~.30 +.20~'4 
r· D----.1_. 

12 4 10 6 8 

vee14~_-;(-J - ~ -- -_. - ~ 
I & , r--

.325 MAX. 

T·012 
~±m .8 

.40 MAX. 

~ - .- - -L..-__ 

~I- .018 

k3SPACES~ 
@.20 ± .01 

PART TOTAL DELAY DELAY TAP RISE TIME 
NUMBER 1,3 1,3 2,3 

0450-0050-02 75NS 15NS 6NS 

0450-0100-02 100NS 20NS 6NS 

0450-0125-02 125NS 25NS 6NS 

0450-0150-02 150NS 30NS 6NS 

0450-0175-02 175NS 35NS 6NS 

0450-0200-02 200NS 40NS 6NS 

1 Delays measured at 50% of the pulse on the leading edge only 
2 Rise times measured from 10% to 90% of the pulse 
3 Measured with No Load on Taps. 

Pulse Voltage 
Rise Time 
Pulse Width 

Supply Current 
Supply voltage 

INPUT TEST CONDITIONS 
5.0Volts 
6NS 
Min. of 40% Of 
Total Delay 
10 MA Max. 
5.0Volts 

ELECTRICAL CHARACTERISTICS 
SUpplyVoltagevCc 
Input Leakage Current 
Logic 1 Output Voltage 
Logic 0 output Voltage 

DRIVE CAPABILITIES 

I 10 LSTTL Min. I 

4.75 to 5.25 Volts 
± 1 Microamp Max. 
4 Volts Min. 
.3 Volts Max. 

IN1 

I 

OND7 I ' 1-- _________ ...J 

NOTE: For use with TTL logic 
inputs, pullup resistor 
required between vee and Pin 1 
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SERIES 0455 DRAM DELAY LINES' 
System performance specifications are im
proved dramatically in the NEW Bel Fuse se
ries of DRAM delay lines which integrate the 
standard delay line and miscellaneous gating 
into a single part. ALL Timing pulses required 
to access the DRAM are generated internally 
thus minimizing the tolerances on the crit
ical timing edges. Since access time is di
rectly related to the row/column multiplex 
switching time, this ram timer series gener
ates all timing edges required by this se
quence in addition to providing al,lxiliary 
timing for latching read data. These pulses 

may also be used to guarantee other RAM 
timing such as the hold time of RAS relative 
to CAS. 

The applications Of these lines are for both 
the small and the large system users. Users 
of systems requiring only a single row of 
rams will find the 01 series satisfactory, while 
users of larger systems who need to support 
multiple rows of rams will require the 02 se
ries. USing a suitable, externally generated 
RAS signal, the ram delay will then generate 
all appropriate timing signals referenced to 
ras, for accessing the ram. 

TABLE 1 • DELAY SPECIFICATION 
Part 

Number Tap 1 Tap 2 Tap 3 Tap 4 Tap S Tap 6 Tap? Tap S 

0455·0100-01 30±3 10±2 5±1,5 25±2' 65±6 65±5 100±S 10±2 
0455-0120·01 35±3 10±2 s± 1.5 25±2 ?0±6 SO±6 110±9 10±2 
0455·0150-01 35±3 10±2 5±1.5 25±2 70±6 95±7 130 ± 10 10±2 

0455·0200-01 35±3 10±2 5±1.5 25±2 70±6 120± 10 1S0 ± 14 10±2 
0455-0100·02 30±3 12±2 6±1.5 3S±3 SO±7 65±5 105±8 10±2 

0455-0120·02 35±3 12±2 6±1.5 38±3 85±7 80±6 115±9 10±2 

0455·0150-01 35±3 12±2 6±15 38±3 85±7 95±7 130± 10 10±2 
0455·0200-02 35±3 12±2 6± 1.5 38±3 85±7 120 ± 10 180± 14 10±2 

Rise Times measured from ,75 to 2.4 Volts, 
All delays measured with ,1 SITL load (15PFJ on each output, 

TABLE 2 • INPUT PULSE WIDTH 
AND CYCLE REOUIREMENT 

Rise 
Time 

Pulse Voltage 
Rise Time 
Pulse Width 
Supply Voltage 

4 

4 

4 
4 

4 
4 

4 
4 

Pulse Width Pulse Period 
(minimum) (maximum) 

120 ' 240 

135 270 

150 300 
200 400 

135 270 
150 300 

165 330 

200 400 

INPUT TEST CONDITIONS 
3 Volts 
3 Nsec, 
See Table 
5,0 Volts 

ELECTRICAL CHARACTE~ISTICS ' 
SupplyVoltagevcc 
LogiC 1 Input Current 
Logic 0 Input voltage 
Logic 1 Output Voltage 
LogiC 0 Output Voltage 

4.75 to 5,25 Volts 
50 MicroampS Max, 
-2 Milliamps Max, 
2,6 Volts Min. 
,5 Volts Max. 

Tap 9 

SO±6 
90±? 

110±9 

160 ± 13 
85±7 

95±8 

110±9 

160± 13 

2350 
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DRAM TIMER 
r- .870 MAX. - ~ 

.27~MAX. I I 
.150 MIN. U It IT H H 

1 .045"". +.018 

.30 .10.10.20 

~ t "1, .-, ~ -:::- ~ , + 
:;; .30 ± .20 .012 
lii!L_~ __ ___ .008 

~./....30..j..j.~ 
.10 .10.10 

IN 1 
.12,16 Vee 

=-'-'-'-'-"'=-.::.'-'."-J -- 4, 8 GND 

FIGURE 1-TIMING DEFINITION 

toy, 

ROW/COL (TAP 1) ~t7-~_\ 
----- ts ----- ,- t 

CAS (TAP 2) 

_J rt8 ~ 1 ---------t---r- t. -

. 
-1.- 3.2 ns Typ. 

I------- to -=1 
DISABLE·2 (TAP 3) ----

OAT STB !TAP 4) 

FIGURE 2-TYPICAL TIMER CONTROL SCHEME. 

ROW ADDRESS 'BUFFER' 1 i RDWADDR 

- - - -- 0 o~1 1 DRAMS j 

OE,ADDR. 

~UMN£~' J ~~.'OO"ls..[~~:l~~---r:J 
ADDRESS I COLUMN ~ J 

)---+-..,--,., -,J' BUFFER I 

r-----I----+-rp~ 

RAS ENABLE 2 ROW/COL.'!QJ 1-

DIS-2.~ 

RAS 
BUFFER 

CAS BUFFER 
CAS 5------=r-~J 

DATsTB'1?--_______ . ~ .. __ 

BEL FUSE DRAM TIMER 

~DATAOUT 
ILo.ULATCH 

'! LATCH DATA 

2350 
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AUTOINSERTABLE ilL" SERIES PACKAGE 

.200 MAX. 

~ Autoinsertable (14 pin DIP footprint)2 
.• Meets military environmental standards 

• 5 tap & 10 tap active versions available1 

___ L 
.130 

1 consult engineering for available delays, price & delivery. 

DELAY LINES FOR SURFACE MOUNTING 
SERIES S 

• Electrical & environmental specifications Identical to standard series! 
• Leaded configuration provides adequate standoff for effective Cleaning 
; Footprint compatible with existing standards 
• Designed for vapor phase soldering 
• Available in most series (except SIP) 

1--0 0 0 0 0 0 0 
II .030 

.347 -l I- .025 

.317 

L_L= 0 0 0 0 0 0 0 
.080 J '-4 !---
.070 .100 TYP. 

I LENGTH TO MATCH SERIESi 

~
.---------------. f 

. .. HEIGHT TO 
~ MATCH SERIES 

.. . _ --L * 
.050 --Pi' .022 -...j I- . t L .035 MAX . 
. 0401 .018 .100 TYP. PINS TO BE 

COPLANAR . 
WITHIN .003 

WIDTH TO MATCH I SERIES 1 

B .280 

2350 
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FIXED AND TAPPED DELAY LINES 

SUB-MINIATURE DUAL-IN-LINE 
TAPPED LUMPED CONSTANT LINES 
Each line has 10 tap delays spaced 
at equal intervals. Attenuation less 
than 1 dB. Temp. Coeff. less than 50 
PPM/cC. DIP configuration com-
pat~ble with automa~ic inserting 
equipment. Commercial and MIL 

c. models available. 

TAPPED DELAYS 
Each line provides 10 tap delays 
spaced at equal intervals. 

MINIATURE LUMPED CONSTANT 
Hermetically sealed in a metal con
tainer. Delay tolerance ±5%. 
Temperature stability less than 50 
PPM/cC, P.C. Mounting. 

ATC TRANSPONDER AND 
BEACON CODING DELAY LINES 
Standard 1.45 ,usec tap spacings 
plus other special delay points are 
provided. Hermetically sealed steel 
cased, plastic encapsulated and P.C. 
mounted units are offered. 

DUAL-IN-LINE COMPATIBLE 
VARIABLE DELAY LINES 
Sealed in plastic case. Temp. coeff. 
less than 50 PPM/cC .. 020" P.C. 
mounting pins. 

MIL VERSION 
Hermetically sealed in a metal case. 

MINIATURE LUMPED VARIABLE 
Nanosecond Range 
Hermetically sealed in a metal case. 
Lumped constant parameter. Tem-
perature cient less than 50 
PPM/DC. P.C. mounting pins. 

NOVEL INFINITE RESOLUTION 
With input and output impedance of 
equal value. Voltage standing wave 
ratio less than 112 db to 45 MHz. 

.. 
MODEL 

01900-10 
01900-20 
01900-40 
01900-60 
01900-80 
01900-100 
08001 
08004 
08005 
08007 

V1768-1 
V1768-2 
V1768-3 

V447-1 
V447-2 
V447-3 
V447-4 
V447-5 
V447-6 

OV575-1 
OV575-2 
OV575-3 
OV575-4 
OV575-5 
OV575-6 

RISE TIME 
DELAY OR 
RANGE FREQ. RESP. 

10 Nsec 2 Nsec 
20 3 
40 6 
60 9 
80 10 

100 20 
5 1 

10 2 
25 5 
30 6 

10 Nsec 3 Nsec 
20 6 
40 13 
60 20 
80 

100 
50 Nsec 12 Nsec 

100 12.5 
250 21 
500 42 
750 63 

1 250 
180 
240 
360 

.33/Lsec 
.5 
.5 

.55 
.6 
.3 
.4 
.5 
.5 

0-10Nsec 2 Nsec 
0-20 4 
0-40 8 

0- 55 Nsec 15 Nsec 
a -100 30 
0-150 25 
0-250 30 
0-300 30 
0-500 60 

2 - 25 Nsec 70 MHz 
2 -50 70 
2 - 50 70 
2 - 50 70 
2 -25 70 
2-50 70 

DELAY LINE DELCOMS 
COMPUTER MEMORIES 

IMPED-
ANCE SIZE 
OHMS INCHES 

100 .21 x .30 x .78 
100 .21 x .30 x .78 
100 .21 x .30 x .78 
100 .21 x .30 x .78 
100 .21 x .30 x .78 
100 .21 x .30 x .78 

50 .21 x .30 x .78 
100 .21 x .30 x .78 
100 .21 x .30 x .78 
100 .21 x .30 x .78 

Oual-In-line 
100 Pin Spacing 

.21 x .39 x.7 

50 .30 x 1.0 x 1.25 
50 .30 x 1.0 x 2.45 
50 .30 x 1.0 x 3.45 

150 .30 x 1.0 x 3.45 
500 .30 x 1 .0 x 3.45 

50 .30 x 1.0 x 1.25 
500 .30 x 1.0 x 2.45 
150 .30 x 1.0 x 3.45 
500 .30 x 1.0 x 3.45 

400 .55 x 2.25 x 3.62 
180 .87 x 3.5 x 3.5 
330 .35 x 2 x 4 
180 .75 x 5 x4.37 
500 1.62 x 2.87 x 4.25 
180 2.37 x 2.75 x 3.18 
400 .63 x 4 x 5 
500 .63 x 4 x 5 
500 5 x 1 x 4 

100 .25 x .87 x 1.6 
100 .25 x .87 x 1.6 
100 .25 x .87 x 1.6 

150 .31 x 1 x 1.25 
50 .31 x 1 x 1.25 

150 .31 x 1 x 2.45 
50 .31 x 1 x 2.45 

150 .31 x 1 x 3.45 
50 .31 x 1 x 3.45 

200 1 x 1.25 x 5.37 
100 1 x 1.25 x 5.37 
200 1 x 1.25 x 5.37 

93 1 x 1.25 x 5.37 
50 1 x 1.25 x 5.37 
93 1 x 1.25 x 5.37 

THE DELAY LINE COMPUTER MEMORY {DELCOM} offers the Lowest Price 
Per Bit of any high speed memory device. Computer Devices Corp. offers con
venient standard packages for all practical storage capacities from 10 bits to 
20,000 bits in single delay line units as well as multi delay line units with mas
sive storage capacities. All Delcoms are compatible with DTL and T2L logic. 
Normal power requirements are +12 and -12 VDC and +5 VDC. However, 
Delcoms are tailored to your bit rate, delay, input-output logic and power 
requirements. 

MANY OTHER MODELS AND SPECIALTY Delay Lines are available. 
If exactly what you want is not listed, please call. 

COMPUTER DEVICES CORP. 
63 AUSTIN BOULEVARD COMMACK, N. Y. 11725 

(516) 543-4220 
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DELAY LINES 

Control Electronics 
MUitary and Commercial 

DELAY LINES 

2350 

MINIATURE TAPPED DELAY UNES • MILITARY DELAY LINES • DISPERSIVE DELAY UNES • VARIABLE DELAY LINES 
TRANSPONDER DECODER NETWORKS • PRECISION AUDIO DELAY UNES • VARIABLE MAGUNES 

SPECIFICATIONS 
Total Time Delay 

Tolerance: 
No. of Taps: 
Distortion: 
Attenuation: 
Temperature Coefficient: 
Temperature Range: 
Dielectric Strength: 
Environmental 

Conditions: 
Dimensions: 

V1434 
Sectional tap with discrete 
calibrated delays. 

MILITARY DELAY LINES, 

Series MIL·23 low Profile to MIL-D-23859/23 

Rise 

TDIII TIm. 
Td .. 
20 5.5 
25 6 
30 6.5 

± 2 ns below 40 ns Delay 35 7 
40 8 

± 5% above 40 ns Delay 45 9 

10 50 10 
55 11 

±10% max 60 11· 
65 13 

10% max 70 14 

100 ppm/oC max 75 15 
80 16 

- 55°C to +125OC 85 17 
SCHEMATIC 90 18 

50 VDC 95 19 
2 13 3 12 4 10 5 9 6 100 10 

110 11 

per MIL,D·23859/23 1~7 110 14 
130 16 

14 PIN, .750"L x .300"W IN 6 bOUT 140 18 
150 30· 

x .187"H 8 14 160 31 
GND GND 170 34 

VARI~BLE DELAY LINES 

Dllay Rise 
Madel AdJu,went Time 
VR903 Oto 950 nsec 90 nsec 

V1254 0-176 nsec 10 nsec 

V1434 o to 4.4lJsec 0.2 ~sec 

V1535 o to 1280 nsec 25nsec 

V1554 2 t06.4lJsec 0.25 ~sec 
V1611 10 to 150 nsec 15nsec 
V1702 o to 200 osee 10 nsec 

V1703 0- 200 nsec 10 nsec 

V1743 100·250 nsec 20 osee 

V1703 NOTES 
1. Continuously variable output, 

high Impedance tap. 

P/NM23859/23-
1m eclance±1D% R.e P/NM23859123- . 

T ... Time Impe ance+'II% 

50Q 1002 200Q 
004 104 

Td imn .. i~'1 50Q 1000 2002 
005 105 180 36 018 118 228. 
006 106 190 38 019 119 119 
007" 107 100 40 030 130 130 
008 108 108 110 45 131 131 
009 109 109 210 45 131 131 
010 110 110 130 50 133 233 
011 111 111 140 50 134 234 
012 112 111 250 50 135 135 
013 113 213 160 55 136 136 
014 114 114 170 55 137 137 
015 115 115 180 60 138 138 
016 116 116 190 60 139 239 
017 117 117 300 60 140 140 
018 '" 118 310 65 141 241-
019 119 119 310 65 141 141 
010 110 110 330 70 143 143 
011 111 111 340 70 144 144 
011 112 111 350 70 145 145 
013 113 113 360 75 146 146 
014 114 114 370 75 147 147 
025 125 115 380 -80 148 148 
016 116 116 390 80 149 149 
017 117 217 400 80 150 150 

Adjustment 
Resolution li&~~:)' Comments 
1.5nsec 500 Note 1 

10 nsec 95 
Notes 4 & 5 
5 switches 

.045 ~sec 100 Notes 2 & 5 

2.5nsec 95 
Notes 4 & 5 
9 switches 

.045 "sec 100 Notes 2 & 5 

.25nsec 200 Note 1 
10 nsec 95 Note 3 & 5 

10 osee 95 
Notes 4 & 5 
5swilches 

100sec 500 
Noles 4 & 5 
4 switches 

3. Delay adjustment programmable 
. by remote control Unique calibrated switched line, 

in and Dut 2. Variable output via a coarse control 
10 steps of 0.4 ,Usee and a fine 
cont~ol of 10 steps of .045 J-tsec 

4. Variable output via dlsc;rete screw 
driver slotted switches 

5. No high impedance tap necessary 

PRECISION AUDIO DELAY UNES 

3d. 
iotaIDeI., TO_ ItnjJedance aa.-. Dlmenslcms 

Model "'" % (Oblll) 'N, (IneIleS) 

F344 7460 1170 15 4)(2.31)(1.31 

Over the years Control Electronics has F416 1700 1000. 10)(5)(5 

developed a special skill in precise audio F483 1000 600' 15 19x3'%1)(5~ 
Rack MllUnted 

delay lines, including sectional balanced FA784 5000 600' 19 x 5 'I~ x 1 0 
Rack Mounted 

and unbalanced units ranging into the FA573 25,000 1000 19x5'1,x10 

millisecond region, The sectional line 
Rack Mounted 

FA1772 10.20.40, 600' 10 6~x6'.x2 

terminals are arranged So as to con· 60,100 

FA1787 40.80,160. 600' 10 61Jrx15x2f. 
veniently enable the user to externally 320.640 

connect and disconnect the various FA1812 50,100.200, 600' 10 S)(5x3 
100 

sections for proper delay_ FA1839 50,100.200 SOO' 10 5 '/~ 
200(6 sets} RackMllUnted 

FA1840 50.100,200 ,SOO' 10 5 'I~ 
200(3 sets) + Rack Mounted 
1100 

'Balanced 

Control Electronics Co., Inc. 
atrium 
induslri@s 

A·1488 

107 Allen Blvd., Farmingdale, N.Y. ·11735 (516) 694·0125 ' 
An Atrium Industries Inc, Company 

For manufacturers' sales offices, see yellow pages EEM 1985 



-
2350 DELAY LINES 

SHORT FORM CATALOG NO. 85 
Call or write for a complete catalog of our products. 

SERIES DMT·300 
(TTL Interfaced) 
14 pins DIP 
Specifications 
• Input requirement: TTL logic, rising-edge triggered 
• Input pulse width: 4 NS min. 
• Max. rep. rate of (M REQ) = TE of latch strobe 
• Output fan-out: TTL Schottky load 
• Time delay tolerance: ± 5% or 2 NS whichever is greater 
• Supply voltage (Vee): 5 Vdc ± 5% 
• Operating temperature: O°C to 70°C 
• Temperature Coefficient: 100 PPM/"e 
• Power dissipation: 740 MW max. 

OUTPUT, 1 2 3 4 
PIN' 10 8 5 12 

111 ~ o , ' 
(RAS) ~ -W l----l 

, I 
1 I . I I 

(MUXcontrol) 0 ~ 
, I 

1 
(CAS) 

data~ delay 0 
devices., inc. 

SERIES PDU·713 
(TTL Interfaced) 
3 BIT 

Specifications: 
• Input Signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Delay variation: Monotonic in one direction_ 
• Total programmed delay tolerance: 5% Or 1 NS 

whichever is greater. 
• Inherent delay: 14 NS on p~n 4l typical 

11 NS on pm 5 S 

• Operating temperature: 0° to 70°C. 
• Temperature coefficient: 100 PPMre. 
• Supply voltage Vee: 5 Vdc ± 5%. 
• Power dissipation: 740 MW max. 

-1 r.'10 

O ---r-ot-.-.430 300 

o ~ ~ 
L ~ _I 21OW; .0.0 'n I MAX. 1+-.020 

rrrl"nm- .020 

L. Equ.1 Spac •• J 
f@·1Go=.aao·1 

'0 9 8 6 ,--- - -- - - --, 
i ' VCC~ I 
I 4 

'N 1 'S 
_ 7! .. I 

GRD"j""""'< " 
L ____________ .J 

OUT 

OUT 

o I 'I 
1 I r-t--l- ! TRUTH TABLE 

Part No. 

DMT-30H 
DMT-301-2 
DMT-301-3 
DMT-301-4 
DMT-301-5 

DMT-301-6 
DMT-301-7 
DMT-301-8 
DMT-301-9 

DMT-302-1 
DMT-302-2 
DMT-302-3 
DMT-303-1 

1. All timing above in N8. 

o -l-------1 I Lf.-

2. Many more customized designs available upon request. 

2350 

DATA DELAY DEVICES Inc .• 385 Lakeview Avenue. Clifton. New Jersey 07011- (201) n2-1106 _TWX 710-989-7008 
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SERIES DDU-66 
L Interfaced, 5 Outputs 

14 pin DIP & Surface Mount 
Specifications: 
• outputs: 5, equally spaced 
• Delay tolerance: see table. 
• Rise-time: 4 NS typically. 
• Minimum pulse width: 40% of total delay. 
• Temperature range: ooe to 70ce. 
• Temperature coefficient: 100 PPMre. 
• Supply voltage: 4.75 to 5.25 Vdc. 
• Input signal: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Power dissipation: 375 MW max. 
• Leads: Alloy 42, tin plated. 

STANDARD 
blP:MOUNT 

TYPE "A" 

DOU·66 
(Standard) 

*DDU·66·4 
*DDU·66·6 
*DDU·66·8 
*DDU·66·1O 
*DDU·66·12 
*DDU·66·16 

*DDU·66·20 
DDU·66·25 
DDU·66·30 
DDU·66·35 
DDU·66·40 

DDU·66·45 
DDU·66·50 
DDU·66·60 
DDU·66·75 
DDU·66·100 

DDU·66·125 
DDU·66·150 

SURFACE·MOUNT 

OOU·66 
(Type "A") 

*DDU·66·4A 
*DDU·66·6A 
*DDU·66·8A 
*DDU·66·10A 
*DDU·66-12A 
*DDU·66·16A 

*DDU·66·20A 
DDU·66·25A 
DDU·66·30A 
DDU·66·35A 
DDU·66·40A 

DDU·66·45A 

T 
.430 

1 
rl: 
~.~ 
.010 I 
TYP.-.-

DOU·66 
(Type "B") 

*DDU·66·4B 
*DDU·66·6B 
*DDU·6·8B 
*DDU·66·10B 
*DDU·66·12B' 
*DDU·66·16B 

*DDU·66·20B 
DDU·66·25B 
DDU·66·30B 
DDU·66·35B 
DDU·66·40B 

------, 
It> co 0-'-<1---,_..., I 

.. co o-'-<l-~"" 

"'~ <>-r<>-....... ~ 
'" .. O-+<I-~=> 

I 
I 
I 
I 
I 
I 
I 
I 

J 

SERIES DDU-222 
(y2L Interfaced) 
8 pins SIP 

Specifications: 
• Outputs: 5, equally spaced. 
• Delay tolerance: see table. 
• Rise-time: 4 NS typo 
• Minimum pulse width: 40% of total delay. 
• Temperature range: oce to + 70ce. 
• Temperature coefficient: 100 PPMre. 

, • Supply voltage: 4.75 to 5.25 Vdc. 
• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Power dissipation: 375 MW max. 

-L '---10 ------'-----'1.175 

, .. 1------.900 Max.---_Joooll f-
T 

.300 
MaX: +u ... 

. 15±.03 

-.L --r 
.015 Min . 

! 
8 

.018 TYP . .!\", I 
.010 TYP. II, -.L + '---1 ·-·1-·1"':":'-· .-. -. ---'. I' 

.... __ -+-+ ______ ---' T 
.100TYP.--j ~ 

Tap # 1 2 3 4 5 

Pin # 3 4 5 6 7 

1 r
Vee ~----;I-IC. 

IN 6--~.[::::_..J1hl~hrt1i' 

B 
I 

G o--...,L....--_--_-_--_......L._--"--_-_~_ J 

DATA DELAY DEVICES Inc .• 385 Lakeview Avenue, Clifton, New Jersey 07011. (201) n2-1106. TWX 710·989·1008 
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MANCHESTER DECODER 

SERIES MAD-85 
(TTL Interfaced) 
14 pins DIP 

Specifications 
• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load 
• Operating temperature: 00 to 700 C. 
• Temperature coefficient: 100 PPM;oC. 
• Supply voltage Vee: 5Vdc ± 5%. 
• Power dissipation: 740 MW max. 

-1 r·180 I I~r~~ 
o ~~--..i.-
f--.820MAX.~ -I.28~ I- .010 

~ .... M'~I--.'" 
L 6 Equal spac •• .J 
,- @.100=.600·, 

G~+,--I 

DECODER 
I 
I 
I 
14 err 

I I 
I I L ____________________________ J 

Part No. 

MAD-8S-1 
MAD-8S-2 
MAD-8S-3 
MAD-8S-4 
MAD-8S-S 
MAD-8S-6 
MAD-8S-7 

MAD-8S-8 
MAD-8S-9 
MAD-8S-1O 
MAD-8S-11 
MAD-8S-12 
MAD-8S-13 

PROGRAMMABLE PULSE DISCRIMINATOR 

SERIES PPD·23 
(TTL Interfaced) 
3-BIT 

Specifications 
• Input requirements: TTL logic. 
• Inherent pulse width: 5 NS typo O. Supply voltage: 5 Vdc ± 5%. 
• Operating temperatures: O°C to 70°C. 
• Temperature coefficient: 100 PPM;oC. 
• Power Dissipation: 850 MW max. 

.580 .800 T[T 
• t· IS 
~1.270±.01~ !.-~.280MAX. 

.lmmmfflJ-4·"STYP 
.100 TYP.-+! 14--

ADDRESS 

+ + 
2 3 E;; 

19 18 17 7 ,--- - -- - - ---, 
i I 

VCC~ I 
- I ~ 14 

Part Number 

PPD-23-1 
PPD-23-2 
PPD-23-3 

PPD-23-S 
PPD-23-10 
PPD-23-15 

PPP-23-20 
PPD-23-40 
PPD-23-S0 

DATA DELAY DEVICES Inc. _ 385 Lakeview Avenue, Clifton, New Jersey 07011. (201) 772-1106. TWX 710-989-7008 
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SERIES POU·108 
(ECL . Interfaced) 
3 BIT 

Specifications 
• Operating temperature: 0° to 70°C. 
• Storage temperature: -55° to +125°e. 
• Power dissipation: 290 MW typo (no load). 
• Temperature coefficient: 100 PPM/oe 
• Delay variation: Monotonic in one direction. 
• Total delay tolerance: ±5% or 1 NS whichever 

is greater . 
• Inherent delay: 5 NS typo 

IN 

GRD 

~.820MAX.~ 

,--~I i. I 
.320 . I 
~ , . -----.L. 

! _-T±.030 

.100 ~ 1--. ~~018 TVP 

.010 
TYP 

- .300 .410 MAX. --- t---
~ ~ ~ ~ __ -1-_. ---'1 .... _ 
I r .35.0 ---4 
f---700 ----I 

ADDRESS 
1 2 3 

---1 

I 
I 

6 1 DELAY 15 OUT 

I NETWORK I , 

16 : t RL 

l..- _____________ 1 V" 

'This delay value does not include the T. delay. 
"Other delay increments available on request. 

-

SERIES POO·138 rnL Interfaced) 
3 BIT 

Specifications: 
• Supply voltage Vee: 4.15 to 5.25 V DO 

• Operating temperature: 0-70oe. 
(-55°C to +125°e on request)* 

• Inherent delay: 7 NS ±1 NS. 
• Temperature coefficient: 100 pPM/oe. 
• Delay variation: Monotonic in one direction. 
• Total delay tolerance: ±5% or 1 NS whichever 

is greater. 
*Add"M" after PART NO. Example PDU·138·2M 
••• 320 Max. for "M" Unitt 

I--- .820 MAX -----t 

,....,-r--I I .010 

:r~ ~ ~ ~ ~ ~ ~-+;"::'" 
-11-- .018 TYP 

.012 050 L VP, __ T_VP_H-_--II---, -t-'---.-,I 
-+---

IN 4 
I 

8 I 
GR 00------4 

I 

16 
o 

E. 
r ADDRESS-, 

1 2 3 1 

DELAY 
NETWORK 

'5 
:>-'7---" OUT 

I , 

TRUTH TABLE 
L _____________ J 

'This delay value does not include the T. delay. 
.. Other delay Increments available on request. 

DATA DELAY DEVICES Inc. _ 385 Lakeview Avenue, Clifton, New Jersey 07011 • (201) 772-1106. TWX 710·989-7008 
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SERIES POU·10256 
(Eel Interfaced) 
B·BIT 

Specifications 
Same as PDU-1 016 except: 
• Inherent delay: 16 NS typo 
• Power dissipation: 925 MW typo 

~ 1_------rrr-n--.-------,""T"T~-rrrr'1 Yv VVV vvv V VV 

1===== 1.6oJ~ 1 i! I 1 

.j~2,~ ~I 

m~ ~£=ffi' I i II 
TT'T'r CC'" 7 8 9 

CCC 
15 16 17 

c 
19 

,4~ .3110 48 47 42 41 40 34 33 32 

~kC=C=========C=C==C~~====C==C=C===== 1- 2.450 

,_~ 2 

VEEo 8,16.24 1 " 

1 

IN~19 

1.9.17 1 

GRO 0. 32.40.48: 

1 

1 

147 
1 o OUT 

1 L _____________ .J 

TRUTH TABLE 

cc 2324 
25 
c 

-

SERIES POU·13256 
(TTl Interfaced) 
B·BIT 

Specifications 
Same as PDU-1316 except: 
• Inherent delay: 44 NS on pin 6~ t 

45 NS on pin 5S yp 

• Power dissipation: 1.1 W Max . 

I~'''~ ni~~nmll 
TT ~678 16 ~19 o 

24 
.400 .300 48 43424140 3534 3332 30 
~~O~ ____ ~D~D~D~D~ ____ ~C~D~D~D~~C~ __ ~ 

1-1 -------2.450-------..., 

ADDRESS 
E. f12 3 4 5 6781 

)--;-::----<>OUT 

TRUTH TABLE 

DATA DELAY DEVICES Inc .• 385 lakeview Avenue, Clifton,. New Jersey 07011 • (201) 772-1106. TWX 710·989-7008 
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SERIES PP6-33 
(TTL Interflced) 
3 BIT 

Specifications 
• Input requirements: TTllpgic, ri .. i,nn_."rltI, .. 

• Input pulse width: 6 NS min. 
• Output fan-out: l'Tl Schottky load. 
• Programmed pulse-width tolerance: ±5% or 1 NS. 
• Supply voltage (Vee): 5 Vdc ±5%. 
• Operating temperature: oDe to 700e. 
• Temperature coefficient: 100 PPMre. 
• Power dissipation: 740 MW inax. 

'-1 r-.180 

r-l, ~~~ 
~Mr'!~-±-
~.820MAX.-1 h.28~~ .010 

~_ ·~'H 

La Equal SPilc •• J I' @.100=.600 'I 

~ 
1 2 3 E 

10 9 8 6 ,---- - -- - - ---, 
I I' 

VCc~ 12 
I r<-:-:~~:-="':l-.f> "'~LoOUT 

TRIG. 1.... PULSE FORMING I '"' . 
IN I I GENERATOR I,... 113 OUT 

GRD~ : 

Part Number 

PPG-33-1 
PPG-33-2 
PPG-33-3 

PPG-33-5 
PPG-33-10 
PPG-33-15 

PPG-33-20 

L ____________ .J 

SERIES: PP6-36 
(TTllnterflced) 
I BIT 

Specifications: 
• Input signal requirement: TTL rising-edge. 
• Output fan-out: TTL Schottky load. 
• Trigger Inherent delay: 6 NS Typ. 
• Inher~ntPulse-Wldth: 11 NS Typ. 
• -Pulse-width variation: monotonic in one 

direction. 
• Programmed'pulse-wldth tolerance: ±5% or 

1 NS whichever is greater. 
• Supply voltage: 5 Vdc. 
• Operating temperature: 00 e to 700 e. 
• Temperature coefficient: 100 PPMr e. 
• Power dissipation: 900 MW Typ. 

13 1[1 
.....,rrrr"1'1"Trn-TT'TT.,.,..,rn-n-12.,...!· , 15 

~1.270±.01~ H.280MAX. 

~4~5m. 
.100TYP.--.! I+-

rADDRES; 
~ 1.23456 

VCCo-, ~'""t---l( 

TRIG. f---i>-P, '----OUT 
IN o---:',-V~-i , 

1 1---{>o'-',2",,3'---oOUT 
12: )( : GRDo 

L _____ , __ : ____________ .J 
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SERIES DDU-8 
(TTL Interfaced) 
14 pins DIP 

Specifications 
_ Outputs: 5, equally spaced. 
_ Delay tolerance: see table. 
_ Rls .. tlme: 4 NS typo 
_ Minimum pulse width: 40'1& of total delay. 
_ Temperature range: 0 to 70°C. 
_ Temperature coefficient: 100 PPMrc. 
_ Supply Yoltage: 4.75 to 5.25 Vdc. 
_ Input signal: TTL logic. 
_ Output fan-out: TTL Schottky load. 
_ Power dissipation: 375 mw max. 

,.820
1 
MAX., 

·If.- +-3 
---.-

.280 
MAX. 

~~--~~~~~ 

.012 

~~----~~--~~ 
.-- 0 

I 

--+ 
I 

Tap # 1 2 3 4 

Pin#12 4106 

14 r--
Vee O>-----r--oo 

7 

.030 

5 

8 

Go--+-------L.---~ 

I 
I 
I 
I 
I 
I L _________ ...J 

Part No. 

*DDU-6-4 
*DDU-6·6 
*DDU-6-8 
*DDU·6-10 
*DDU-6-12 

*DDU·6·16 
*DDU-6·20 

DDU-6-30 
DDU-6·35 
DDU·6-40 

SERIES DDU-39 
(TTL Interfacld) 
Continuously Varlalill 

Specifications 
_ Temperature coefficient: 220 PPMrc. 
_ Rise-tlme: 4 NS typically. 
_ Delay: Adjustable from 10 NS to 30 NS. 
_ Temperature range: O°C to 70°C standard. 

(-55°C to +125°C on request)· 
_ Supply Yoltage: 4.5 to 5.5 Vdc. 
_ Power dissipation: 375 MW Max. 
*Add "M" after PART NO. Example DDU-39M 

-/.265·1-

lD 1~. _----lII 
.012Jt=-·50-1 ~.880-1 

(16) 

(1) 

(8,9) 

1--7 Equal SPBcea--l1 
I @.lOO=.700 -1 1-.070 

(14) 

r------
OO--li-oOO 

(Vee) I 

--- --, 

(IN) 

(G) 

I 
I 
I 
I 
I 
I L __________ ...J 
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SERIES: DDU:.3J 
("L Interfaced) 
1 to 5 Taps, 
16 pins DIP 

Specifications 
• Delay tolerance: ±5% or better; 

or 2 NS whichever is greater. 
• Rls .. t.lme: 4 NS typically. 
• Temperature coefficient: 100 PPMrC. 
• Temperature range: -O°C to 70°C standard 

(-55°C to + 1 ~5°C on request.)* 
*Add "M" to PART NO. Example DDU-3J-5100M 

16 
Vee 0 

Tap ill 1 2 3 4 5 

Pin ill 14 4 12 6 10 

r--
I 0 

I 
I 
I 
I 
I 

8 R I 
O---~--------4-----~ I L _________ ....J 

SCHEMATIC DIAGRAM FOR 5 DELAYS OUTPUT 

SERIES DDU-4 
("L Interf~ced) 
1 to 5 Taps, 
14 pins DIP 

Specifications 
• Delay tolerance: ±5% or better; 

or 2 NS whichever is greater. 
.. Rise-time: 4 NS typically. 
• Temperature coefficient: 100 PPMrC. 
• Temperature range: -O°C to 70°C standard 

(-55°C to + 125°C on request.)* 
• Minimum pulse width: 20% of total delay. 
'Add "M" after PART NO. Example DDU-4-5100M 

".320 Max. for "M" units. 

"" --'--- .820 MAX . "I 
. 280" .010 

MAX . [.0,5 
LL.....r..,.----.,..-r-..+r-.......-.-T'""T""I.......J 

----r 130 ! .030 

.012 

~r-~---4-~--~-,-~--~-
r-

- -~ +---. 
o 

, 

o 10 

Tap # 1 2 3 4 

Pin # 12 4 10 6 

14 r- -
Vee O~-r--oo 

5 

8 

I 
I 
I 
I 
I 
I L _________ ..J 

SCHEMATIC DIAGRAM FOR 5 DELAYS OUTPUT 

~ .300 .410, MAX 
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SERIES DDU-5J 
mL Interfaced) 
10 Taps, 
32 pins DIP 

Specifications 
• Delay tolerance: ±5% or better or 2 NS whichever 

is greater. 

• Rlse-tlme: 4 NS typically. 
• Minimum pul .. width: 20% of total delay. 
• Temperature coefficient: 100 PPMfC. 
• Temperature range: -O·C to 70"C standard. 

(-55·C to +125·C on request)-

·Add "M" after PART NO. Example DDU-SJ-10100M 

** .320 Max. for "M" unllll. 

I. II:-
I~------~I 
ro· ------ 1.810 ----~. 

--

J ,-:1 :-cr-n-rr-rlrrr-u-----.:r-n-rr'T1""1rr--'1 fx ** 
.150 t.03O .-Y Y V y V V V y V Y Y 

f ~~~ -tl .... 
~.5OO .012 

'!!..l 11 
t- .3oo--j 
1 -1 ~.loo 

... 
.300--1 I Cl CI Cl 

IN 

Vee 

o o0i/; 
o Cl ClJJ~ Cl 0 Cl 0 

.200 -I--..J I ~ .400 .600 --l 
1.100-

1.300 
1.500 

TAP 6 1 2 3 4 5 6 7 B 9 10 
PIN # 30 4 28 6 26 21 13 19 15 17 

VCC32~: :-.-~- i 
IN I ~ ____ I 

16 I . R I 
G I 

Part No. 

DDU-5J-10050 
DDU-5J-l0l00 
DDU-5J-l0150' 
DDU-5J-l0200 
DDU-5J-l0250 
DDU-5J-l0300 

L- _______________ ..J 

SERIES DDU-7 J 
(TTL Interfaced) 
10 Taps, 
14 pins DIP 

(Commercial Type) 

Specifications: 
• No. Taps: 10 equally spaced taps 
• Total delay tolerance: ±5% or better or 2 NS 

whichever is greater. 
• Rise-time: 4 NS typically. 
• Temperature coefficient: 100 PPM·C. 
• Temperature range: 0" to + 70·C. 
• Supply voltage: 4.5 to 5.5 Vdc. 
• Power dissipation: 740 MW max. 

-1 r-. 180 

D .- ffi .430 .-

• .T: ~ 
L J...-I 28~ .010 
,.820 MAX. , -I MAX. 

.J 6 Equal ~aces L
I @.100-.600 1--

i- .020 

Tap 6 1 2 3 4 5 6 7 8 9 10 

Pin 6 13 3 12 4 11· 5 10 6 9 B 

Vee ,---
o 0 
14 
In 

I 
I 
I 

1 I I 
GAD I I 

l ____________ . ____ J 
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2350 

•• ES DlIIJ.l1 
(ECL Interfaced) 
5 Taps, . 
11 pins DIP 

SpeCifications 
• Input & output completely buffered. 
• Delay tolerance: ± 5% or 2 NS whichever is greater. 
• Rise-time: 2 NS typo 
• Temperature coefficient: 100 PPMrC. 
• Temperature range: -30°C to 85°C. 
• Supply voltage: -5.2 Vdc. 
• Power dissipation: 200 MW typo (no load). 

/ 

,320MAX. . , 

T ~I' ,,800-----1 

.L , '. '-J±.030 
.100~ ~ ! ~p 

Tap I 1 2 3 4 

Pin I 15 3 14 4 13 

VEe r- --
o 0 
8 

IN 

GAD 
O~~-------~-----J 

I' 
I 

'1,16 ~ _________ .J 

Pull'-reslstor on output taps not provided Inside unH, 

DELAY LINES 

SERIES ODU·12 
(Eel Interfaced) 
10 Taps, 
32 pins DIP 

Specifications: 

• Total Delay Tolerance: ±S% or better, 
or 2 NS whichever is greater. 

II No. Taps: 10 equally spaced 
• Rise-Time: 2 ns typical 
• Supply Voltage: -S.2V 
• Operating Temperature: -30°C to 85°C 
• Power Dissipation: 400 MW typo (no load) 
• Temperature Coefficient: 100 PPM/oC 

", ,yp 

11+-' ---'.50 1 

T 
'0 <:::I c:::J <:::I C1 t:I <:::IC C 

1 3 4 5 8 • 11 12 
,. 

32 31 30 29 24 23 22 21 
ocoCJ CJ ClClD 

~~LJ~ J - :'-075 

Tap II 1 2 3 4 5 6 7 8 9 10 

Pin II 31 3 30 4 29 23 11 22 12 21 

VEE r---
~ 

I 
In 

I 
I 
I 
I 
I 

GAD I 
o I I 

1.9 .. 24,32 L _______________ ......l 

Pull-down resistor on output taps not provided inSide the Unit 

2350 
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Specifications 
• Delay accuracy: ± 5% 

(others on request). 
• No. taps: 5 Equally spaced taps. 
• Taps accuracy: ± 5% of tap delay. 
• Impedance tolerance: ± 1 O%.(others on request). 
• Rise-Time: 30% of time delay. 
• Withstanding voltage: 50 Vdc. Min. 
• Temperature coefficient: 100 PPM;oC. 
• Environment: Meets or exceeds MIL·O-23859C. 

Part No. 

7654321 1:::::::1 Load Material: 
Nlekel·lron aUoy 42 
TIN PLATE 

~10 11 12 13 14 I .-- .I~j~\ 
± .010 

~ 1 ----:J5~ .010 
TYP. ± .002 

• 018 .... '- ~ .070 I I 
TYP., .800 ±.o10---l MAX. 1..3OO.J 

8 equa18jllC1S, ±.005 
each .100.:t.Ol0. 
NDIl-Cumulativo. 

,:, "Uti,".;' 
_ (GRD) 

TAPS· CONNECTION 

-

Specifications 
• Delay Accuracy: ± 5% 

(others on request) 
• No. taps: 10 Equally spaced taps. 
• Taps accuracy: ± 5% of tap delay. 
• Impedance tolerance: ± 10% (others on request). 
• Rise-Time: 20% of time delay. 
• Withstanding voltage: 50 Vdc. Min. 
• Temperature coefficient: 100 PPMfC. 
• Environment: Meets or exceeds MIL-O-23859C. 

ParI No. 

I ~~~~~~~~o I 
9 10 11 12 13 14 15 16 

;m;~~ 
.01~ j+- ~ ~ .070 
TYP. f- .700±;OI0. ~ MAX. 

7 Equal spaces. 
oach.l00±.010. 

Non·Aceumulall ... 
15 2 ·14 3 13 4 12 5 11 

LEAD Malorlal: 
Nleko~lron aUoy 42 
TIN PlATE 

~M~A 

M~±·lIlO 
..:t.. 

.010 
±.002 

~;~5~ 

~ .. h· ~ 
_ (GRD) 
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SERIES 2214 
20 Taps 

Specifications 
• - 20 Equally spaced taps. 
• Td/Tr=10!1. 
• Delay tolerance: ± 5% or 1 NS whichever is greater. 
• Tap tolerance: ± 5% or 1 NS whichever is greater. 
• Temperature coefficient: 100 PPM/"C. 

. • Temperature range: -55°C to +125°C. 
• Dielectric breakdown: 50 Vdc. 
• Meets or exceeds MIL-D-23859C. 
• Epoxy encapsulated. 

Pan No. 

2214-50A 
2214-60A 
2214-80A 
2214-100A 
2214-150A 

2214-80C 
2214-120C 
2214-200C 
2214-300C 
2214-400C 

2214-500C 
2214-6000 
2214-800C 
2214-500 
2214-1000 

2214-1500 
2214-2000 
2214-2500 
2214-3000 
2214-4000 

2214-5000 
2214-6000 
2214-8000 
2214-10000 
2214-200G 

2214-300G 
2214'400G 
2214·500G 
2214-600G 
2214-8(jUG 

2214-1000G 
2214-1200G 
2214-1500G 
2214-2000G 

~mvmm4.015m. 
100 TYP ... ~--

SERIES 1503 
Specifications 
• Continuously variable delay. 
• Multi-turn adjusting screw 

(40 turns approx.) . 
• Temperature coefficient: 

100 PPMrC. 
• Rise-time: 20% of time delay. 
• Flat leads (.020 x .010). 
• Withstanding voltage: 50 Vdc. 
• Resolution: .12 NS approx . 

f--1.310----j 

kR· _L T 
. .40 

_-.1 __ 

.17°1 tL 
G·187 
I ~I --r-

150-1 ~-1000~ 
.500 .300 
ITl01 30 ~- r--

---..t.-. ° 2 4 0 ~ 
~oo 

~ n 
Part 
No. 

Specifications 
• Low cost unit. 
• Fits standard DIP sockets. 
• Continuously variable. 
• 20 Turns approx. 
.• Resolution - .15 NS. 
• Withstanding voltage -

100 Vdc. 

• Temperature coefficient -
200 PPM/oC. 

• Flat leads (.020 x .010). 

DATA DELAY DEVICES Inc_. 385 Lakeview Avenue, Clifton, New Jersey 07011. (201) 772-1106. TWX 710-989-7008 

A·1500 For manufacturers' sales offices, see yellow pages EEM 1985 



SERIES 1505 
5 Taps, 
7 Pins SIP 

Specifications 
• Low profile 
• Meets or exceeds: MIL-D-23859C 
• Operating temperature range: -55°C to +125°C. 
• Storage temperature range: -55°C to +125°C. 
• Temperature coefficient: 100 PPMrC. 
• Dielectric breakdown: 50 Vdc. 
• Epoxy encapsulated 
• Maximum dlstonlon @ output: 10% 

L ~ .800 ----.-J ----.J.200 L 
1 20:32 -I ,5.08, l J .100 I .250 2.54 

6.351 G IN 1 2 3 4 OUT ~ I TI .~ ~ ~ ~ ~ ~. U 
.50 L.600@.100+.Q10.J 

INCHES 
MILLIMETER 

IN 

1 15.24@2.54±.254 -I 

,010 x,020 
.25 x.50 

GND aT T T T T T 
Part 
No. 

1505·5A 
1505·10A 
1505·20A 
1505·30A 
1505·40A 
1505·50A 
1505·60A 
1505·70A 
1505·80A 
1505·90A 
1505·100A 

1505·50G 
1505·100G 
1505·200G 
1505·300G 

OUT 

SERIES 1507 
10 Taps, 
14 pins SIP 

Specifications: 
• Low proflle_ 
• Meets or exceeds: MIL-D-23859C 
• Operating temperature range: -55°C to +125°C. 
• Storage temperature range: -55°C to +125°C. 
• Temperature coefficient: 100 PPMrC. 
• Dielectric breakdown: 50 Vdc, 
• Epoxy encapsulated 
• Maximum dlstonlon @ output: 10%. 

I ~I'==~~~_-_-_~_:'_~~_ -_-_-_-_-_-_-_-_-~·I ~~.:~ 
~.- ,100 

.250 I 2r 
6.35 i- lrir..;;-;;r-.;r-;r...;r..-1T-;n;....;,.-r.;r...;M~1 -L 

TI T 
.50 L 1.300@.100+.010 ..--J 

1- 33.02@ 2.54 ±.254 1 
INCHES' .010 x,020 
MILLIMETERS -:25X:5O 

3456789 

IN 

GND J I I I T I I I I I 10 GND 
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A·1502 

DIG.ITAL DELAY MODULES 
Series 6300 

Pari Tolal Delay 
Number NS ±5% 

ThploTap 
Delay NS (1) 

Rise Time 
NSMax(2) 

• 14 Pin Package' TTL and IJfL Compatible' 5 Equally spaced Taps Electrical Specificalions at 25'C 
Note: (1) Measured at l.5V level leading edge, 

DL6305 25 5 3 
DL6523 30 6 3 
DL6943 35 7 3 
DL6944 40 8 :3 
DL6945 45 9 3 
DL6306 50 10 3 
DL6526 ·75 15 3 
DL8626 90 18 3 
DL6307 100 20 3 
DL6313 125 25 3 
DL6308 150 30 3 
DL8545 175 35 3 
DL6309 200 40 3 
DL8588 225 45 4 
DL6310 250 50 4 
DL6311 300 60 5 
DL6582 350 70 7 

Tal. ±5% or ± 2NS, whichever is greater. 
(2) Measured from 0.75V 10 2.4V. 
(3) Measu red with no loads on taps. 

(This note applies 10 all digital delay modules unless otherwise specified.) 

,vee 

DATATRON1C 
Dl-XXXX 

2 4 G 

.o50TYP 
1..300 I """"1.271 

aUT'i'-'k--",J3::::,_-->j-i-__ 'f'vcc,,; 

r 
.300 ± .010 
7.62± .25 

-1 

10 

aUT DL6312 400 80 5 
DL6521 450 90 5 I 
DL6513 500 100 
DL8589 600 120 
DL8590 700 140 
DL8621 735 147 
DL8599 750 150 
DL8591 800 160 
DL8513 825 165 
DL8592 900 180 

5 
5 
5 
5 
5 
5 
5 
5 

INCHES . xxx ± .010 
M' LLiMETERS , xx'" .25 

vcc~x I 
I 
I 
I 

DL8561 1000 200 5 L ______ -.J 

SINGLE OUTPUT 
DIGITAL DELAY MODULES 
Series 6330 

SINGLE OUTPUT 
SINGLE OUTPUT AND ONE TAP 

Part Tolal Delay Pari 
Number. NS ±5% Number 

DL6335 10 DL6342 
DL8614 15 DL8617 
DL6336 20 DL6343 
DL6337 30 DL8618 
DL6338 40 DL6344 
DL6339 50 DL8579 
DL6340 60 DL6345 
DL8615 70 DL6346 
DL8616 75 DL6347 
DL6341 80 DL6348 

Delay 
NS ±5% 

100 
125 
150 
175 
200 
250 
300 
400 
500 

1000 

.. 1--
VCCG--lt 

I 

- --I 
I 
I 

" o-f--[:>o----,.-"" I 
I 
I 

L ________ ~ 
SCHEMATIC 

vce OUT ~ 

ONE TAP 
DIGITAL DELAY MODULES 
Series 6350 

Part Total Delay 
Number NS ±5% 

DL6352 20 
DL6353 40 
DL6354 50 
DL8620 50 
DL6355 60 
DL6356 80 
DL6357 100 

ONE TAP AND OUTPUT 

Tap Delay Pari Total Tap Delay 
NS(1) Number NS ±5% NS(1) 

10 DL6358 150 75 
20 DL6359 200 100 
25 DL6360 300 150· 
20 DL6361 400 200 
30 DL6362 500 250 
40 DL6363 1000 500 

ill" ',", r------. -l 
vcc~x I 

, I I 
" I 

GIII07 I - I 
L _______ J 

50 
SCHEMATIC 

When Quality Counts, Count On 

CJODATAMAX 
ELECTRONICS INC. (formerly Datatronics Ltd. US) 

PHONE 714-336-3561 • TWX: 910-595-1578 DATAN US LKARW 
P.O. Box 2839, Blue Jay, CA 92317 
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2350 

PROGRAMMABLE DIGITAL 
DELAY LINES 
Series 6550 
TRUTH TABLE 

Incremental 
Part Delay 

Number per step (ns) 

DL6551 1 ±0.3 
DL6552 2±0.4 
DL6553 3±0.5 
DL6554 5±0.6 
DL6555 10±1.0 
DL6556 15±1.3 

Total 
Delay (ns) 

14±1 
21 ±1 
28±1 
42±1 
77±2 

112±4 

When Eo is H, no output 
lD-lnherent dealy-7NS±INS 
T, to Ta - Multiplier of incremental delay 

Eo C B A TapH Delay 

L L L L 1 10 
L L L H ¢ 1O+T 
L L H L 3 1O+2T 
L L H H 4 1O+3T 
L H L L 5 lD+4T 
L H L H 6 1O+5T 
L H H L 7 1O+6T 
L H H H 8 lD+7T 

• TTL Compatible. Digitally 
Programmable in 8 delay 5 taps 

SPECIFICATIONS: 
Logic 1 Input Voltage 
Logic 1 Input Current 
Logic a Input Voltage 
Logic 0 Input Current 
Logic 1 Output Voltage 
Logic 0 Output Voltage 
Supply Voltage Vec 

: 2.0V Min. 
: 50 uaMax. 
: 0.7V Max. 
: -0.4 ma Max. 
: 2.5 V Min. 
: 0.5 VMax. 
: 4.75 to 5.25 VDC 

Inherent delay : 7 NS ± 1 NS 
Operating Temperature: D--70°C 
Temperature coefficient: 100 PPM/oC 

TEST CONDITIONS 
Input Pulse-Width'" 50% of delay 
Input Pulse Voltage 3V 
Vee: 5.0 VDC Typ.; Icc: 40 ma Typ. 
Ambient Temperature: 25°C 

I 
L ________ ..J 

INCHES XKX' 010 
MIlUM£TEASXX·' ,25 

7·PIN SINGLE·IN·LINE 
DIGITAL DELAY MODULE 
Series Dl6250 

Part Tolal Delay Tap 10 Tap Rise Time 
Number Nanosecond (I) Delay NS (I) NSMax('} 

DL6251, 5±1 1.2±O.5 2 
DL6252' 6±1 1.5±O.5 2 
DL6253' B±2 2.0±O.5 2 
DL6254' 10±2 2.5±1.0 2 
DL6255' 12±2 3.0±1.0 2 
DL6256' 16±2 4.0±1.0 2 
DL6257" 20±3 5.0±2.0 3 
DL6258 30±3 7.5±2.0 3 
DL6259 40±3 B.0±2.0 3 
DL6260 40±3 10.0±2.0 3 
DL6261 4B±3 12.0±2.0 3 
DL6262 50±3 12.5±2.0 4 
DL6263 60±3 15.0±2.0 4 
DL6264 BO±3 20.0± 2.0 4 
DL6265 100±3 25.0±2.0 5 
DL6266 120±3 30.0±2.0 5 
DL6267 160±3 40.0±2.0 5 
DL626B 200±3 50.0±2.5 5 

Note. (1) Measured at 1.5v level leading edge, 
tol. ± 50/0 or ± 2NS whichever is greater 

(2) Measured from 0.75 to 2.4v 
, Time Delay measurements referenced to 1 st Tap 

• Minimum Board Space Required· Low Profile 
Encapsulation Construction. 4 Equally Spaced Taps 
• TIL and DTL Compatible 
Specifications 
• Supply Voltage: 4.5 to 5.5 VDC 
• Logic 1 Input Current: 50f'A Max 
• Logic 0 Input Current: -2mA Max 
• Logic 1 Volt Out: 2.4v Min 
• Logic 0 Volt Out: 0.4v Max 
• Logic 1 Fan-Out: 201T ap Max 
• Logic 0 Fan-Out: 10ITap Max 
• Power Dissipation: 240mW Total 
• Operaling Temp Range: 0-70°C 
• Temp Coefficient: 100 PPM/oC 
Inpul Test Conditions 
• Input Pulse Voltage: 3.2v 
• Input Rise Time: ;.3NS 
• Input Current: 60mA Typ. 
• Pulse Width: Min 40% of Total Delay 

Electrical SpeCifications at 25°C 
(measured with no loads on Taps) 

-,~;~ttit IN 2 I 

I ~ I .. '''c: T T T TTl I __________ J 

SCRDfATIC 

JJfC.1I1!5 .lID +1- .01D 
"Jl.t.IIlETU.1X .}- .n 

When Dependability Counts, Count On 

OODATAMAX 
ELECTRONICS INC. (formerly Datatronics Ltd. US) 
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2350 

TRIPLE DELAY 
DIGITAL DELAY MODULE 
Series DL 6130 

Part Delay Time 
Number NS(1) 

DL6130 5 
DL6131 10 
DL6132 15 
DL6163 18 
DL6133 20 
DL6134 25 
DL6135 30 
DL6136 40 
DL6137 50 
DL6138 60 
DL8546 65 
DL6139 70 
DLB140 75 
DL6141 80 
DL6142 90 
DL6143 100 
DL6144 125 
DL6164 134 
DL6145 150 
DL6146 154 
DL6147 175 
DL6148 200 
DLB149 225 
DLB150 250 

Tolerance 
NS 

±1.5 
±1.5 
±1.5 
±1.5 
±1.5 
±1.5 
±2.0 
±2.5 
±2.5 
±3.0 
±2.5 
±3.0 
±4.0 
±4.0 
±4.0 
±5.0 
±B.25 
±B.70 
±7.50 
±7.50 
±8.75 
±10.0 
±11.0 
±12.5 

Rise Time 
NSMax(2) 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
5.0 
5.0 

• 14 Pin Package. Three Independenl Equal,Delays • TTL and DTL compatible 
_ • Electrical Specifications at 25°C 

Note: (1) Measured at l.5V level leading edge, 
(2) Measured from 0.75V to 2.4V. 
(3) Measured with no loads on taps. 

10 TAPS REDUCED SIZE 
Series DL 6700 

Part Total Delay Tap to Tap Rise Time 
Number NSEC ±S% Delay NSEC(1) NSECMax(2) 

Dl8611 25 2.5 
DL870B 50 5.0 
DL6936 BO 6.0 
DL6707 100 10 
DL6708 150 15 
DLB709 200 20 
DL6710 250 25 
DL6931 300 30 
DLB332 350 35 
DLB933 400 40 
DLB934 450 45 
DLB?ll 500 50 

Note: (1) Measured at 1.5V level leading edge, 
Tal. ±s% or ±2NS, whichever is greater. 

(2) Measured from 0.75V to 2.4V. 
(3) Measured with no loads on taps. 

3 
3 
3 
3 
4 
4 
4 
5 
5 
5 
5 
5 

• 14 Pin Package' TTL and DTL Compatible· 10 Equally spaced Taps 
• Tight Tolerances' Electrical Specifications at 25°C 

'''''~ """0 -Hi~-i IN1~ . I 
I R 

GRD 7 0 T TTl . I L ______________ J 

When Delivery Counts, Count On 

OODATAMAX 
. ELECTRONICS INC. (formerly Datatronics Ltd. US) 

PHONE 714·336·3561 • TWX: 910·595·1578 DATAN US LKARW 
P.O. Box 2839, Blue Jay, CA 92317 
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-
DELAY LINES 

7·PIN SINGLE·IN·LINE DELAY LINES 
Series DL 4320 

SCHEMATICS 
• Minimum Board Space Required· Low Profile Encapsulated Construction. One Tap and Output· T.C. of Delay 100PPMfOC Max 

4 

IN~OUT 
GNDo T T T T T T 

Part Impedance Total CT±5% Rise Time Part Impedance Total CT±5% Rise Time 
Number (ohm±10%) Delay (ns) (ns) (nsmax) Number (ohm±10%) Delay (ns) (ns) (ns max) 

100 2±0.3 1 2.8 DL4334 100 28±1.5 14 8.4 
100 4±0.3 2 3.1 DL4335 100 30±1.5 15 9.0 
100 6±0.3 3 3.4 DL4336 100 32±1.S 16 9.6 
100 8±0.S 4 3.8 DL4337 100 34±1.7 17 10.2 
100 10±0.S S 4.0 DL4338 100 36±1.7 18 10.8 
100 12±0.S 6 4.3 DL4339 100 38±2.0 19 11.4 
100 14±0.7 7 S.O DL4340 100 40±2.0 20 12.0 
100 16±0.7 8 S.7 DL4341 100 42±2.0 21 12.6 

~------1 
20,32 ------....1 

.022 
100 18±1.0 9 S.9 DL4342 100 44±2.S 22 13.2 
100 20±1.0 10 6.1 DL4343 100 4S±2.S 22.5 13.5 
100 22±1.0 11 6.6 DL4344 100 46±2.5 23 13.8 
100 24±1.2 12 7.2 DL4345 100 48±2.5 24 14.4 
100 2B±1.2 13 7.8 DL4346 100 50±2.5 25 15.0 .100 TVP 

~ 

• Minimum Board Space Required· Low Profile Encapsulation Construction. Single Output· T.C. of Delay 1 OOPPMf<lC Max 

Total 
Part Impedance Delay Rise Time 

Number Ohms±10% (ns) (nsmax) 

DL4301 100 1±0.3 2.6 
DL4302 100 2±0.3 2.8 
DL4303 100 3±0.3 2.9 
DL4304 100 4±0.3 3.1 
DL4305 100 5±0.3 2.2 
DL4306 100 10±0.5 4.0 
DL4307 100 15±0.7 5.3 
DL4308 100 20±1.0 6.1 
DL4309 100 24±1.2 7.2 
DL4300 100 25±1.2 7.5 
DL4311 100 26±1.2 7.8 
DL4312 100 28±1.5 8.4 
DL4313 100 30±1.5 9.0 
DL4314 100 32±1.5 9.6 
DL4315 100 34±1.7 10.2 
DL4316 100 35±1.7 10.5 
DL4317 100 40±2.0 12.0 
DL4318 100 45±2.5 13.5 
DL4319 100 50±2.5 15.0 

Distortion 
Attentuation At Output 

010 max % max 

3 10 
3 10 
3 10 
3 10 
5. 10 
5 10 
5 10 
5 10 
5 10 
5 10 
6 10 
6 10 
6 10 
6 10 
6 10 
6 10 
6 10 
6 10 
6 10 

~ 
.250 MAX. 
----s:J5 

I ---:-"" "" 

0.25 X 0.50 

DL·XXXX 

LEADS 

i 

II 
t 

PLEASE NOTE: These schematics apply to 
both the 4320 and 4300 series except the 
4 Tap on the 4300 series. 

INCHES . XXX + .010 
MILLIMETERS • XX ± .25 

• Minimum Board Space Required· Low Profile Encapsulation Construction· S Equally Spaced Taps· • T.C. of Delay 
1 OOPPM/'C Max· Units Designed to meet Environmental Requirements of MIL-D-23859 

4 , r . 6 

DL4051 
DL4052 
DL4053 
DL4054 
DL4055 
DL4056 
DL4057 
DL4058 
DL4059 
DL4060 
DL4061 
DL4062 
DL4063 
DL4064 
DL4065 
DL4066 
DL4067 
DL4707 

Impedance 
Ohms±10% 

50 
50 
50 
50 
50 
SO 

SO 
SO 
SO 
SO 
SO 

100 
100 
100 
100 
100 
100 
100 

Total 
Delay 
(ns) 

S±0.5 
10±1.0 
20±1.0 
3O±1.S 
4O±2.0 
50±2.5 
60±3.0 
70±3.5 
80±4.0 
90±4.S 

100±5.0 
5±0.5 

10±1.0 
20±1.0 
30±1.5 
40±2.0 
SO±2.S 

Delay 
Per Tap Rise Time 

(ns) (nsmax) 

1 ±0.3 2.0 
2±0.4 3.2 
4±0.6 6.0 
6±1.0 9.0 
8±1.5 12.0 

10±1.8 15.0 
12±2.0 18.0 
14±2.0 22.0 
16±2.0 24.0 
18±3.0 27.0 
20±3.0 28.0 

1 ±0.3 2.0 
2±0.4 3.3 
4±0.6 6.0 
6±1.0 9.0 
8±1.S 11.0 

10±1.8 14.0 

DC Distortion 
Resistence At Output 
(Ohms max) % max 

0.3 10 
O.S 10 
0.8 10 
1.2 10 
1.8 10 
2.3 10 
2.5 10 
3.5 10 
4.2 10 
4.S 10 
S.2 10 
O.S 10 
1.0 10 
1.S 10 
2.5 10 
4.0 10 
S.O 10 

IN~OUT 

GNDo TIT T T T OGND 

~ 
.2SOMAX. 

~ 

Ii~ L.EADS 
0,25 X 0,50 

INCHES . XXX.t 010 
MILLIMETERS • xx ± ,25 

When Guarantees Count, Count On 

00 '!~,l~(M!~us) 
PHONE 714-336-3561 • TWX: 910-595-1578 DATAN US LKARW 
P.O. Box 2839, Blue Jay, CA 92317 

2350 
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2350 DELAY LINES 

Series DL 1000/2000 DIP delay lines are designed to provide maximum electrical performance and high quality. They exhibit excellent 
stability, high reliability and Ii. small size package. 
They are suited for timing applications in data processing systems, computers, peripheral equipments and digital instrumentation. The tempera
ture coefficient is approximately 100 PPMfOC. Peak pulse voltage is 50 volts. Voltage Rating 5OVDC. Dielectmic withstanding voltage iocone. 

• High Performance 
• Low Attenuation . 
• Compatible with all logical systems. Low DCR • Fast Rise time 

(To complete part number, please see termination letter IE DL 2112A on next page.) 

DIP DELAY LINES 
Series DL 1000/2000 

Part Part Total Delay DC 
Number Number Impedance Delay Per Tap Rise Time Distortion Resistance Attenuation 

Surface Mount Dip !ohms±10%) (ns±5%) (ns) (nsmax) Taps % max (ohms max) % max) 

SM1105 DL1105 50 50 5±1 8.5 10 10 1 2.0 
SM1106 DL1106 50 100 10±2 17 10 10 2 3.B 
SM1107 DL1107 50 125 12.5±3 21 10 10 3 6.5 
SM1111 DL1111 100 50 5±1 8.5 10 10 2.3 2.0 
SM1112 DL1112 100 100 10±2 17 10 10 5 5.0 
SM1113 DL1113 100 125 12.5±3 21 10 10 7 7.0 
SM1114 DL1114 100 150 15±3 25 10 10 8 8 
SM1115 DL1115 100 200 20±3 34 10 10 12 10.0 
SM1116 DL1116 100 250 25±3 42 10 10 13 12.0 

• Compatible With All Logic Systems· Fast Rise Time' Low Price' 10 Equally Spaced Taps' TTL and DTL Compatible' Small Anenuation • Temperature Stable 

DIP DELAY LINES 
Series DL2100/2200 

Part 
Number 'Part 
Surface Number Impedance 
Mount Dip (ohms±10%) 

SM2105 DL2105 50 
SM2106 DL2106 50 
SM2107 DL2107 50 
SM2111 DL2111 100 
SM2112 DL2112 100 
SM2113 DL2113 100 
SM2114 DL2114 100 
SM2115 DL2115 100 
SM21116 DL2116 100 

SM2203 DL2203 50 
SM2204 DL2204 50 
SM2205 DL2205 50 
SM2206 DL2206 50 
SM2207 DL2207 50 
SM2208 DL2208 100 
SM2209 'DL2209 100 
SM2210 DL221 0 100 
SM2211 DL2211 100 
SM2212 DL2212 100 
SM2213 DL2213 100 
SM2214 DL2214 100 
SM2215 DL2215 100 
SM2216 DL2216 100 

"8M" 

f--- 6.530MX --l 

Total 
Delay 

(ns±5% 

50 
100 
125 

50 
100 
125 
150 
200 
250 

10 
20 
50 

100 
125 

10 
20 
25 
50 

100 
125. 
150 
200 
250 

Delay' 
Per Tap Rise Time 

(ns) (ns max) 

5±1 8.5 
10±2 16.5 

12.5±3 21 
S±1 8.5 

10±2 16.5 
12.5±3 21 

15±3 23 
20±3 33 
25±3 40 

1.0±.25 3.5 
2.0±.5 5.0 

5±.5 8.5 
10±1 16.5 

12.5±2 21 
1.0± .25 3.5 
2.0±.5 5.0 
2.5± .5 . 6.0 

5±.5 B.5 
10±1 16.5 

12.5±2 21 
15±2 22 
20±2 33 
25±2 40 

INCHES . XXX±.010 

MILLIMETERS . XX+.25 

T 
rW} 

-.L 

SPECIFICATIONS: 
DC Voltage Rating: 50VDC 

Distortion Resista.nce Attenuation @-55'Ct0125'C 
Taps %max (ohms max) %max Dielectric Withstanding:. 

10 10 1 1.6 100VDC @ 25'C 

10 10 2 3.0 Insulation Resistance: 
10 10 2 3.0 10,OOOMQ. 100VDC@ 
10 10 2 2.0 25'C 
10 10 3 3.0 Temperature CoeHicient 
10 10 3 3.0 of Delay,; 100PPMI 
10 10 3.5 3.0 -55'Cto 125'C 
10 10 4.0 5.0 Distortion: Less than 10 10 4.0 5.0 ± 10% on all outputs 
10 10 1 1 Custom pin layout and 
10 1'0 1 1.6 other delays are availa· 
10 10 1 1.6 ble upon requesl 
10 10 2 3.0 Delay Lines are availa· 
10 10 2 3.0 ble in 16 pin packages 
10 10 1 1 
10 10 1 1.6 Materials: -
10 10 1 2 Case-Glass filled epoxy, 
10 10 2 2.0 flame resistant 
10 10 3 3.0 Leads-Tintillate tin 10 10 3 3.0 
10 10 3.5 3.0 plated Kovar 

10 10 4.0 5.0 
)0 10 4.0 5.0 

PIN L H ~ 

1000 O.BOO 0.290 0.300 

210012200 0.7BO 0.250 0.280 

~T8 (H) 1 . '. 
~ -t"! 'oc' l.81 

T --------JI....-.m.! ~. .OI:;:IN 320 .370 ----..,r-- 457 .:..- TO -
'-----'__ .600 @.I00!.010 ~ 8,13 9,40-1 

r--'5.24~2.54! .25 

When Service Counts, Count On 

aD '!~!:flM~w.us) 
PHONE714-336-3561 • TWX: 910-595-1578 DATAN US LKARW 
p.o. Box 2839, Blue Jay, CA 92317 

2350 

For manufacturers' sales offices, see yellow pages EEM 1985 
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DIP DELAY LINES 

TERMINAL CONFIGURATIONS 
Series 1000/2000 

10 11 12 13 13 " " 10 

OUT 
IN 

Pin4 N.C. " 
TERMINATION 0 

OUT 

13 " " 10 

IN OUT 

G 0 11111111111 o G 

II 10 
GO II11111111 10G 

14 

TERMINATION B 

13 12 

IN 

14 

TERMINATION C 

14 Pin 1 N.C. 

TERMINATION E 

NOTE: Please specify the 
required termination 

when ordering 

16 Pin Package 
is also available 

14 PIN SINGLE·IN·LINE 
DELAY LINES 
SERIES DL 4020 

Total Delay DC 
Part Impedance Delay Per Tap Rise TIme Distortion Resistance Attentualion 

Number (ohms x 10%) (ns x 5%) (nsl (nsmax) 'lomax (ohms max) G/omax 

DL4021 50 10 1 x.2 2.0 10 1.0 2 
DL4022 50 20 2 x.4 4.0 10 1.0 2 
DL4023 50 30 3x .6 6.0 10 1.5 3 
DL4025 50 50 5 x 1.0 9.0 10 2.0 4 
DL4026 50 75 7.5x 1.6 16.0 10 3.0 5 
DL4027 50 100 10x 2 18.0 10 3.0 6 
DL4028 100 20 2 x.4 4.0 10 2.0 2 
DL4029 100 25 2.5 x .4 4.0 10 2.5 3 
DL4030 100 50 5 x 1.0 9.0 10 4.0 4 
DL4031 100 60 6 x 1.2 12.0 10 4.0 6 
DL4032 100 75 7.5x 1.6 16.0 10 3.0 5 
DL4033 100 100 10x2 19.0 10 6.0 6 
DL4034 100 125 12.5x2.5 25.0 10 6.0 7 
DL4036 100 150 15 x 2.5 30.0 10 7.0 8 
DL4039 100 200 20 x 3 40.0 10 9.0 10 

• Minimum Board Space Required· Low Profile Encapsulated Construction· 10 Equally Spaced Taps· T.C. of Delay 
100PPM/oC Max. Units designed to meet Environmental Requirements of MIL-D-23859 

When Experience Counts, Count On 

1.300@.IOO±.010 

33,o2@2.5C±,254 

NCHES xxx ± .010 
'ILLIMETERS ,xx + ,25 

.:; ~~o LEADS 

123456789 

~T 
aT T T T T T T T T T To 

GND GND 

OODATAMAX 
ELECTRONICS INC. (formerly Datatronics Ltd. US) 

PHONE 714-336-3561 • TWX: 910-595-1578 DATAN US LKARW 
P.O. Box 2839, Blue Jay, CA 92317 

For manufacturers' sales offices, see yellow pages 



THE FOLLOWING PAGES REPRESENT A MINIMUM 
VARIETV OF ESC'S CURRENTLV AVAILABLEIDELAV LINES 

TABLE OF CONTENTS 

PAGE DELAY 
TYPE SERIES FEATURES 

NO. RANGE 

A-1511 1-5 nsec Analog ST Miniature-Trimming 
A-1510 1-50 nsec Analog SIL-7 7 Pin Single-in-Line-5 taps 
A-1510 10-200 nsec Analog SIL-14 14 Pin Single-in-Line-l0 taps 

A-1510 10~200 nsec Analog 0lP14 14 Pin OIP-IO tap 
A-1511 10-200 nsec Analog c Mll-23 14 Pin OIP-lO tap to MIL-0-23859/23 
A-1510 250-1000 nsec Analog 0lP16 16 Pin 01P-I0 tap 
A-1511 500-2000 nsec Analog 0lP24 24 Pin 01P-20 tap 

A-1515 Conversion Table Oual-in-Line to Auto-Insertable Package 
A-1512 25-500 nsec ~igital 14T (C) 5 tap-TTL-14 Pin OIL Case 
A-1513 25-200 nsec 9T 5 tap-TTL-Very Low Profile 
A-1514 25-100 nsec 8T(C) 5 tap-TTL-8 Pin OIL Case 
A-1514 25-400 nsec 5T 5 tap-TTL-8Pin';'S ide Mounting 

A-1S1? 25-100 nsec SMT 5 tap-TTL.;.14Pin-Surface Mounting 
A-1516 25-500 nsec 1410 5 tap-TTL-14 Pin-Low Profile DIP 
A'1512 50-500 nsec 14LT (C) 5 tap-L.P. Schottky-14 Pin OIL 
A-1513 50-200 nsec 9lT 5 tap-L. P. Schottky-Very low Profile 
A-15lS 10-100nsec 16EC 5 tap-ECL "10,000" 16 Pin Oil 

A'1517 8-200 nsec 24ECL 8 tap-ECl "100K"-24 Pin Oil 
A'1512 5-100 nsec 14P (C) 1riplet-TTL-14 Pin Oil 
A-1513 5-50 nsec 9P Triplet~TTL-Very Low Profile 
A-1512 10-100 nsec 14lP (C) Triplet-L.P. Schottky-14 Pin Oil 
A'1513 10-50 nsec 9lP Triplet-l. P. Schottky-Very Low Profile 
A-151S 5-50 nsec 16EP Triplet-EeL "10,000" 16 Pin Oil 
A'1512 5-500 nsec 14G (C) Single Output-TTL-'14 Pin OIL 
A-1513 5-200 nsec 9G Single Out-TTL-Very low Profile 
A'1513 10-200 nsec 9LG Single Out L. P. Schottky-Very Low Profile 
A'1514 25-100 nsec 8G(C) SinQle Out-TTl-8 Pin OIL Case 
A-1512 10-300 nsec " 14LG (C) Single Out L.P. Schottky-14 Pin OIL 
A-151S 5-100 nsec " 16EG Single Out ECl "10,000" 16 Pin OIL 
A-1514 50-500 nsec " lOT 10 tap-TTL-14 Pin OIL Case 
A-1516 50-500 nsec " 10TO 10 tap-TTL-14 Pin-Low Profile DIP 
A-1519 10-70 nsec " PTT3 TTl-3 B it Programmable 
A-1519 15-150 nsec " PTT4 TTl-4 Bit Proarammable 
A-1519 63-315 nsec " PTT6 TTL-6 Bit Programmable 

A-1521 255-1275 nsec " PTT8 TTL-8 Bit Programmable 
A-1520 7~35 nsec " PEC3 ECL "10,000"-3 Bit Programmable 
A'1520 15-75 nsec " PEC4 ECL "10,000"-4 Bit Programmable 
A-1520 63-315 nsec " PEC6 ECL "10,000"-6 Bit Programmable 

A'1521 255-1275 nsec " PEC8 ECl "10,000"-8 Bit Programmable 

(e) Indicates Series is available with Ceramic IC's. 

ESC ELECTRONICS CORPORATION 

A·1508 For manufacturers' sales offices, see yellow pages EEM 1985 
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2350 DELAY LINES 2350 

_ ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800-631-0853 
a:.u.m 0E,'" ~ ELECTRONICS CORPORATION TOLL FREE 

• ...,...., PHONE: (201) 947·0400. TWX 710.991.9780 (EXCEPT N.J.) 

DELAY LINES 
OVER 30 YEARS OF SUPERIOR QUALITY AND ~ELlABILlTY! 

30 years of experience and expertise in delay line design 
and manufacture. The following pages list a large sampl
ing of the industry's current demand far short delay lines 
both analog and digital types, but ESC is still the mast 
chosen source for !:Ie lay lines ranging up to several hun-

HIGH RELIABILITY: 
The proven design and manufacturing techniques are employed 
by ESC for all levels of reliability required for the military, 
satellite or space probes and encampass quality levels dictated 
by MIL-I-45208 & MIL-Q-9858A as applicable. 

ESC has participated in many hi-rei programs over the years 
starting with Apollo, Minuteman and the Viking Probe and 
currently in such programs as Trident, F15, F16, B-1, Space 
Shuttle and Peacekeeper. 

ESC maintains an extensive continuous program of I ife testing 

dred milliseconds and with delay-to-rise time ratios up 
ta 250: 1. In addition ta lumped constant .types, also 
manufactured are distributed constant , voltage variables 
and mechanically variable devices. 

ESC ALSO DESIGNS AND 
MANUFACTURES TYPICALLY: 
Equalized, Precision tapped, low distartion, beam forming 
delay I ines for sonars, scanners, transponders, sorters, 
Tacan and DME, etc. 

Programmable and mechanically variable Delay lines for 
the TV Br'oadcast industry, including video cable simulatars 
and voltage variable Delay Lines. 

Proven design, manufacturing capabilities, and faci!ities 
encompassing all quality levels dictated by MIL-I--45208 
and MIL-Q-9858A. 

on the new generation of military TTL compatible hybrid delay 
lines. This program has accumulated data indicating exception
ally high reliability for both commercial and military applications. 

r"'(I"I$) 

J.88 
1012 
1.J3 
1.21 
1.16 

Tf(".$.) 

1013 
1.Bf' 
1.9;:-
1.96 
1. 95 ESC has expandedits testing capabilities for the new generation 

of TTl,DTl & ECl Compatible hybrid delay lines. Testing is 
accomplished by computer co.ntrolled, state-of-the-art equip
ment, which is capable af recording leading and trailing edge 
delay time, rise and fall time, all within seconds. In addition 
and at comparable speeds, the hybrid delay line DC parameters 
such as Icc,Vi,Vol,Voh,li,liI and lin are swiftly measured and 
recorded if necessary. 

The highly accurate and high speed testing system allows all 
parameters ta be tested on a 100% basis guaranteeing the 
highest quality product to our custamers. 

At the side is a sample computer read-out exhibiting the leading 
and trailing edge delay and rise and fall times at three operating 
levels for a TTL hybrid delay line. 

PIN. 
' .... 12 
"4 
1..-'18 
4'6 

"S 

vee=-

Write or call for catalog! 

For manufacturers' sales offices, see yellow pages 

rr-(n$) 

1.38 
1.35 
1.3;-
1.4., 
1.48 

r"'(n£) 

0.93 
8.96 
9.9(' 
1.82 
B.99 

Trena) 
1.53 
1.41 
1. 42 
1.39 
1,37 

Tf(ns) 
9.94 
B.92 
8.89 
9.99 
8.S'" 



2350 

SERIES 
SIL·7 

SINGLE·IN·L1NE 
STAPS 

SERIES 
SIL·14, 

SINGLE·IN·L1NE 
10 TAPS 

SERIES 
Dlp·14 
10 TAPS 

SERIES 
DIP-16 
EXTENDED 

DELAY 
10 TAPS 

DELAY LINES 

DELAVLINES 

I [Sf 2 7 
IN OUT 

SPECIFICATIONS' , 
I I I I L 

eOutput Time Delay Tolerance: 7PIN I I I GND 
1 

:f 5% far 20ns and above 
TD Rise Time No. of TD/Top Atten. MODEL NO. 

:!; 10% or .25ns whichever 
Is greater, far IOns and less 

(ns) max (ns) Tops (ns) mox% 500±10% l000±10% 

• Distortion: ' 1 1.5 none 2.0 SLA-l SLB-

± 1 O"tf> at Output 
2 1.S none 2.0 SLA-2 SLB-2 
3 1.5 none 2.0 SLA-3 SLB-3 

• Attenuation: 4 2;0 none 2.0 SLA-4 SLB-4 
O.5db max 5 2.0 5 1.0tO.3 2.0 SLA-5 SLB-5 

• Temperature Coefficient: 
10 3.0 S 2.0tO.4 2.0 SLA-1O SLB-l0 
20 6.0 5 4.0t 0.5 2.0 SLA-20 SLB-20 

looppmjOC 30 9.0 5 6.0t 1.0 2.0 SLA-30 SLB-,3Q 
'. Operating Temperature Range: 40 12.0 5 8.0± 1.0 2.0 SLA-4O SLB-40 

-550 C to + 12~C 50 15.0 5 10.0tl.0 2.5 SLA-sO SLB-50 

• Dielectric Strength: 
60 18.0 S 12.0tl.5 3.0 SLB-60 
70 22.0 5 14.0+1.5 4.0 SLB-70 

50VDC 80 25.0 S 16.0± 1.S 4.5 SLB-BO 

• Canforms to applicable portions 90 28.0 5 18.0t2.0 4.5 SLB-90 

of MIL-D-23859 100 30.0 5 20.0± 2.0 S.O SLB-loo 

• Size: SIL-7: .80L X .200 X .25H Consult Factory for longer Delay Times - SIL-14: 1.50L X.2OO X .25H 
TD Rise Time TD/Top Atten. MODEL NO. 
(ns) max ns ns ( ) () max % SOO±I<\% 

10 2.0 1.0tO.5 2.5 SLA14-JO 
20 4.0 2.0t 0.5 2.5 SLAl4-20 
25 5.0 2.5t 1.0 2.5 SLAI4-25 
30 6.0 3.0t 1.0 2.5 SLA14-30 

14 PIN 
40 B.O 4.0t 1.0 2.5 SLAl4-4O 
50 10.0 5.0t 1.0 3.0 SLA14-50 

4 5 6 789101112 

~.t,r,t,t,t,t,t,t.t .. ~ 
IN ' OUT 

! ! 

14PIN 
DIP 

GND 
1 

• Operating Temperature: 
- 550 C to + 125°C 

• Temperature Coefficient: 

10Opp~C max 
• Attenuation: 1 db max 

• Distortion: 10% max 
• Dielectric Strength: 50VDC 

• Conforms to applicable 
portions of MIL-D-23859 

• Size: .785 Ig X .320 w X .300 h. 

GND 
14 

Time Delay 
(nsec):!; 5% 

lU:!: 1 ns 
'0 
3n 
40 
50 

100 
ISO 
200 
'SO 
300 

60 12.0 6.0t 1.0 3.5 SLAI4-60 
70 14.0 7.0t1.0 3.5 SLAI4-70 
75 15.0 7.5t1.0 4.0 SLA14-75 
BO 16.0 B.Ot 1.0 4.5 SLAI4-BO 
90 lB.O 9.0t 1.0 4.S SLAI4-90 

100 20.0 10.0t 1.0 4.5 SLAI4-1 00 
150 30.0 IS.0t2.0 B.O 
200 40.0 20.0 t2.0 10.0 

IMPEDANCE:!; 10% SO 75 ' 100 

Rise Time No. of Delay, per Tap 

(nsec) Taps (nsec) MODEL NO. 
non-cumulative 

1.7 10 1.0:!; .5 5Pl0 7Pl0 lPl0 
3,3 10 2 0 -.5 SP20 7P20 lP20 
S.O 10 3.0-1 SP30 7P3 lP30 
6.5 10 4.0 - 1 SP40 7P40 lP40 
8.0 1 5.0 -1 SPSO 7PSO PSO 

16.0 10 10.0-1 S 5Ploo 7Pl00 1P100 
25 0 10 lS.0-1.S SP150 7P1S0 lP1S0 
35.0 10 200 - 2 SP200 7P2 0 lP200 
.4'.0 0 2S. - 2.S 5P2S0 7P250 lP250 
50.0 10 30.0 - 3.0 SP300 7P3OO lP300 

3 4 5 6 7.8 9 10 II 12 

INL..l .11.t.U .1 .1 l~ouT 

Impedance: 10% (ohms) _ 100 200 300 

Delay per Tap 

Time Delay Rise Time No. of 
(ns) :!:: 5% (ns) max T cps 

'(n5) 
::/: 2ns or 5% 
(whicnever 
is greater) 

MODEL NO. 

SPECIFICATIONS' 
'. Operating Temperature Range: -5So C to + 1250 C 
• Temperature Coefficient: 100 ppmjOC 
• Attenuation: 1 db max 
• Distortion (at max. delay): ± 10% max 
• Dielectric Strength: 25 VDC 

• Size: .89 Ig X .320 w X .280 h. 
• Conforms to applicable portions of MIL-D-23859 

250 
300 
350 
400 
450 
500 
600 
800 

1000 

45 
55 
65 
70 
80 

110 
145 
180 

10 
10 
10 
10 
10 
10 
10 
10 
10 

25 
30 
35 

50 
6(). 

80 
100 

lN25 
lN30 
lN35 
lN40 
lN45 
lN50 
lN60 
lN80 
lNloo 

2N25 
2N30 
2N35 
2N40 
2N45 
2N50 
2N60 
2N80 
2Nloo 

B, 3 U 4 a 5 ~ 6 11 

lo----'''U .. U..l t.1 t .1~8 
Gl OUT 

16 ' 

For manufacturers' sales offices, see yellow pages 

3N25 
3N30 
3N35 
3N40 
3N45 
3N50 
3N60 

100Q±10% 

SLB14-20 
SLB14-25 
SLBl4-30 
SLB14-4O 
SLBl4-50 
SLBI4-60 
SLBl4-70 
SLBI4-75 
SLBl4-30 
SLBl4-90 
SLBl4-1oo 
SLBl4-1S0 
SLBl4-2oo 

200 

-
2P20 
2P 0 
2P4O 
2PSO 
2Pl00 
2P150 
2P200 
2P250 
2P300 

500 

5N25 
5N30 
5N35 
5N40 
5N45 
5N5O 

2350 
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r.mm °E .... ~ ELECTRONICS CORPORATION TOLL FREE 
~ ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
• ~ ~ PHONE: (201) 947·0400. TWX 710.991-9780 (EXCEPT N.J.) 

SERIES 
DIP·24 

TO ZOOO NSEC 
ZO TAPS 

SERIES 
MIL·23 

LOW PROFILE 
TO 

MIL·I).Z3859/Z3 

SERIES 
ST 

MINIATURE 
SINGLES 

EEM 1985 

SPECIFICATIONS. 
IMPEDANCE lOOk (OHMS) .. 100 200 

• Operati ng Temperature: 
-550 C to + 1250 C 

• Temperature Coefficient: 
Time Delay 

±5%(ns) 
Rise Time 
(ns)M:Jx 

No. of 
i Delay per Tap MODEL NO. Taps 

lOOpprn/'C 
• Attenuation: I db max 
• Distortion: 10% max 
• Dielectric Strength: 50 VDC 
• Conforms to applicable portions 

of MI L-D-23859 

• Size: 1.3 Ig X .580 w X .300 h. 

500 
600 
800 

1000 
1200 
1500 . 
2000 

42 20 25 124-5 
50 20 30 124~ 
67 20 40 124-8 
84 20 50 124-10 

110 20 60 124-12 
125 20 75 124-15 
170 20 100 -

2 3 4 5 6 1 8 9 10 II 14151611 18 19202122 

IN b--.Jldddl hi drhir 111111111rI,1r II \ I h~oUT 
JG G6 
12 24 

SPECIFICATIONS' 

224-5 
224-6 
224-8 
224-10 
224-12 
224-15 
224-20 

• Total Time Delay Tolerance: ± 2 ns Below 40 ns Delay 
Totol Rise IMPEDANCE ± lOOk 

± 5% Above 40 ns Delay 
Td Time 

"' mox(ns) 50Q 

• No. of Taps: 10 
• Temperature Coefficient: 100 gpmjOC max. 
• Operating Temp.Range: + 55 C to + 12SOC 
• Distortion at max delay: - 10"10 max. 
• Attenuation: I 0"/0 max. 
• Dielectric Strength: 50 VDC 

10 3 AOO2 
15 4 AOO3 
20 5.5 AOO4 
25 6 AOOS 
30 6.5 A006 
35 7 AOO7 
40 8 AOOS 

fa 9 A009 
10 AOlO 

• Environmental Conditions: per MIL-D-23859/23 60 12 A012 
SO 16 A016 

• Size: 14 Pin, .750L X .3000 X .187H 100 20 A020 
120 24 A022 
140 28 A024 

14 PIN DIP 
150 30 A025 
160 32 A026 
180 36 A028 
200 40 AOJO 
220 45 -

13 12 10 9 
2 3 4 5 6 

240 50 -
250 50 -
260 55 -1~7 
280 60 -
300 60 -
330 70 -

IN I lOUT 
8 14 

Miniature trimming delay lines in increments of 
0.5 ns for your fine "tweeking." 

Impedance ± 1 0"/0 

Td (ns) 50n lOOn 

1.0 SAT-I 0 SBT-10 

SPECIFICATIONS: 

• Delay Tolerance: ±'025 ns . 
• Operating Temperature: -550 C to + 121>C 

1.5 SAT-15 SBT-15 • Attenuation: 0.25 db max 
2.0 SAT-20 SBT-20 • Dielectric Strength: 50VDC 
2.5 SAT-25 SBT-25 • Temp·. Coefficient: 100 ppm,lOC 
3;0 SAT-30 SBT-30 • Confonms to appl icable portions of MIL-D-23859 
3.5 SAT-35 SBT-35 • Band Width: 200 Mhz (-3db) 
4.0 SAT-40 SBT-40 .Size: .56L X .25 W X .20 H 
4.5 SAT-45 SBT-45 
5.0 SAT-50 SBT-50 

For manufacturers' sales offices, see yellow pages 

1000 2000 

8102 -
8103 -
BI04 -
B105 -
8106 -
BI07 -
BlOB C20S 
Bl09 C209 
8110 C210 
8112 C212 
Bll6 C216 
8120 C220 
8122 C222 
8124 C224 
8125 e22S 
B126 -
B128 -
8130 -
8132 -
BI34 -
8135 -
8136 -
8138 -
8140 -
B143 -

A'1511 
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SERtES 
14T 

DIGITAL 
TTL/DTL 
5 TAPS 

SERIES 
14P 

DIGITAL 
TTL/DTL 

TRIPLETS 

SERIES 
14G 

DIGITAL 
TTL/DTL 
SINGLE 
OUTPUT 

DIG. 

TTL,DTL 

Model No. Delay Delay/ 
(ns) Tap (ns) 

14T25 25 5 
14T30 30 6 
14T35 35 7 
14140 40 8 
14T45 45 9 
14TSO 50 10 
14T75 75 15 
14TlOO 100 20 
14Tl50 150 30 
14T200 200 40 
14T250 250 50 
14T300 300 60 
14T500 500 100 
14T750 750 150 
14T1000 1000 200 

Model No. 
Delay 

per line (ns) 

14P5 5 
14P10 10 
14P15 15 
14P20 20 
14P25 25 
14P50 50 
14P75 75 
14Ploo 100 

Model No. Delay (ns) 

14G5 5 
14Gl0 10 
14G20 20 
14G25 25 
14G50 50 
14G75 75 
14Gloo 100 
14G150 150 
14G2oo 200 
14G500 500 
14G750 750 
14G1000 1000 

SPECIFICATIONS' 

DELAY LINES 

DELAVLINES 

TAL DELAY LIN ES 

1241068 
OUT -, 

I 
I 
I 

GNO <>-7 ~,--, _'--'--'--'--W I 
L _______ ..J 

14 8 
VCp~ _____________ ~T 

I x I 
I I 
I I 

I :' I I 
I I 
: I 

~ --~----------6GND 
1 7 

L OW POWER 
SCHOTTKY 

Delay Delay 
Model No. (ns) Tap (ns) 

14LT50 50 10 
14LT75 75 15 
14LTlOO 100 20 
14LT150 150 30 
14LT2oo 200 40 
14LT250 250 50 
14LT3oo 300 60 
14LT5oo 500 100 

Model No. Delay (ns) 

14lPI0 10 
14LP15 15 
14lP20 20 
14lP25 25 
14lP50 50 
14lP75 75 
14lPI00 100 

Model No. Delay (ns) 

14lGI0 10 
14lG20 20 
14lG25 25 
14lG50 50 
14lG75 75 
14lGl00 100 
14lGI50 150 
14lG2oo 200 
14lG300 300 
14LG500 500 

14 Se.ries 14l Series 

SERIES 
14LT 

LOW POWER 
SCHOTTKY 
5 TAPS 

SERIES 
14LP 

LOW POWER 
SCHOTTKY 
TRIPLETS 

SERIES 
14LG 

LOW POWER 
SCHOTTKY 

SINGLE 
OUTPUT 

Supply Voltage 5V!5% 5V!5% 
ESC can also supply these devices with ceramic IC's that 
have. been screened to MIL-STD-883 for -5SOC to + 1250 C 
operation. Case size will be .8L X .4W X .36H. When 
ordering add Letter "c" after fourth digit in part number. 
Example: 14LP10 convert to 14LPC10. 

Supply Current 70Ma Max 25 Ma Max 
Rise & Fall Time 4 ns Max 6 ns Max 
Operating Temp. o to 70vC o to 70 C 
Size .8 X .4X .3 .8 X.4 X.3 14 Tl 00 convert to 14 TC 1 00 
Delay tolerance: ;I; 5% or 2 ns whichever is greater 

ESC ELECTRONICS CORPORATION 

2350 

A'1512 For manufacturers' sales offices, see yellow pages EEM 1985 
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SERIES 
91 

TTL/Dn 
COMPATIBLE 

5 TAPS 

SERIES 
9P 

TTLlDTL 
COMPATIBLE 

TRIPLETS 

SERIES 
9G 

TTL/Dn 
COMPATIBLE 

SINGLE 
OUTPUT 

LDWPADFILE 
DIGITAL DELAY L INES 

TTL 
14 PIN 

Model No. 
Delay De lay/ 

(ns) Tap (ns) 

9T25 25 5 
9T30 30 6 
9T35 35 7 
9T40 40 8 
9T-45 45 9 
9T50 50 10 
9T75 75 15 
9Tl00 100 20 

sQIlli12 4 10 6 8 OUT 

r-- ..., 
14 

vcc~ I 
IN 1 I 

I I 
GNO 7 I I 

L _______ ...I 
9Tl50 150 30 
9T2oo 200 40 

Model No. 
Delay 

per line (ns) 

9P5 5 
9Pl0 10 
9P15 15 
9P20 20 
9P25 25 
9P50 50 

Model No. Delay (ns) 

9G5 5 

14 8 

vcF~------------- quT 
I x I 

9Gl0 10 
9G20 20 
9G25 25 
9G50 50 
9Gl00 100 
9G200 200 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

~ --------~----6GND 

1 7 

SPECIFICATIONS: 

9 Series 9L Series 

Supply Voltage 5.0VDC ±5% . 5.0VDC ± 5% 
Supply Current 70 Me Max 25 Ma Max 
Rise & Fall Time 4.0 ns Max 6. ns Max 
Operating Temp. -5SOC ta + 125"C -55"C to + 125"C 
Size * .80L X .5r:JN X .165H 
Delay Tolerance ± 5% or 2 ns whichever is greater 

LDWPDWEA 
SCHOTTKY 

Delay Delay/ 
Model No. (ns) Tap (ns) 

9LT50 50 10 
9LT75 75 15 
9LTloo 100 20 
9LTl50 150 30 
9LT2oo 200 40 

Delay 
Model No. per line (ns) 

9lPl0 10 
9LP15 15 
9LP20 20 
9LP25 25 
9LP50 50 

Madel No. Delay (ns) 

9LGIO 10 
9LG20 20 
9LG25 25 
9LG50 50 
9LG100 100 
9LG200 200 

SERIES 
9LT 

LOW POWER 
SCHOTTKY 

5 TAPS 

SERIES 
9LP 

LOW POWER 
SCHOTTKY 
TRIPLETS 

SERIES 
9LG 

LOW POWER 
SCHOTTKY 

SINGLE 
OUTPUT 

These devices are supplied with ceramic IC's 
that have been screened ta MIL-STD-883 far 
_550 C ta + 12~C operati'an. 

*Also ovailable with stand-offs, maximum height becomes .180. 
Specify above series with suffix "S". Example: 9T25 becomes 9T25S. 

DELAVLINES 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1513 
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SERIES 
8T 

DIGITAL 
TTL/DTL 

COMPATIBLE 
5 TAPS 
8 PIN 

PACKAGE 

SERIES 
lOT 

DIGITAL 
TTLlDTL 

COMPATIBLE 
10 TAPS 
14 PIN 

PACKAGE 

SERIES 
5T 

DIGITAL 
TTL/OTL 

COMPATIBLE 
5 TAPS 

Looking for 
LC Filters? 
See our 
pages in 
Section 2700 

A·1514 

DIGITALTTLJDTL-B,AND ;14 ,PIN 

Model No. Delay 
{ns} 

8T25 25 
8T30 30 
8T40 40 
8T50 50 • 
8T75 75 
81100 100 
8T200 200 
8T250 250 
8T300 300 
8T400 400 
8T500 500 

Delay/ 
Tap {ns} 

5 . 

6 
8 

10 
15 
20 
40 
50 
60 
80 

100 

GND 
4 

7 2 6 3 5 
OUT 

I 
I 
I 
I 

L I 
L _______ -.J 

Size: 8 Pin .50l X .4CN1 X .25H 8 PIN 

8G SERIES: Untapped version of above. Order as 8G25, 8G30 •• etc. 

Model No. 
Delay 

(ns) 

lOT50 50 
10T60 60 
10T70 70 
10TSO 80 
lOT90 90 
10TlOO 100 
1 OTl 50 150 
10T2oo 200 
lOT250 250 
lOT500 500 
1 OT75 0 750 
10TlOOO 1000 

Model No. TO 
{ns} 

5T25 25 
5T30 30 
5T35 35 
5T40 40 
5T45 45 
5T50 50 
5T75 75 
5T1oo 100 
5T150 150 
5T2oo 200 
5T250 250 
5T300 300 
5T350 350 
5T4oo 400 

SPECIFICATIONS' 

• Supply v~ltage: 
• logic 1 input current: 
• Logic 0 input current: 
• Logic 1 voltage out: 
• logic 0 voltage out: 
• Operating temperature: 

Delay/ 
Tap (ns) 

14PIN 
5 
6 
7 13 3 12 4 11 5 10 6 9 8 
8 OUT 
9 I 

10 
15 
20 
25 
50 
75 

100 
GND~~I----~-~~-~~-L--L-L--L-~ 

7 L __ 

I 
I 
I 
I 

TD/Tap 
{fls} 

5 
6 
7 
8 
9 

10 
15 
20 
30 
40 
50 
60 
70 
80 

SV:!:5% 
50pAmax. 
2 MA max. 
2.4V min. 
0.5V max. 

·0 to + 7ff>e 

_ _-.J 
Size: 14 Pin .80l X .4CJW X .32H 

- - -----

ESf 
, 8 PIN Sil 

I I I I I I I I 

3 4 5 6 7 OUT 

1-- -, 
. 1 
VCC~ 

GND~~----L-~-L-L-~ 

I 
I 
I 
I 8 I L __ __ --1 

Size: 8 PIN .81l X .18W X .40H 

• Fan-out capabil ities {max}: 
• pelay tolerances: 
• Rise Time: 

10 TTL loads/tap, 20 TTL loads/unit 
± 2 ns' or ± 5% whichever is greater 
4 ns max 

• Series 8T is available for _55°C to + 1250 C operation~ 
Add Letter "e" after "T" when specifying. 

ESC ELECTRONICS CORPORATION 

For manufacturers' sales offices. see yellow pages EEM 1985 
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r::r:am °E ......... ELECTRONICS CORPORATION TOLL FREE 
~ ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
• ~... PHONE: (201) 947·0400 • TWX 710.991.9780 (EXCEPT N.J.) 

The fallawing SERIES af 

MACHINE INSERTABLE I I II I 

DIP LOW PROFILE PACKAGE 
CONLY.2S0 INCH HEIGHT ABOVE SEATING PLANE] 

DIGITAL DELAV LINES .E, ...... Are available fram ' ~~ 

Specifications for DIL & DIP Packages are the same 

DIL Description .NEW DIP 
C Dual-In-Line] SERIES 

14T DIGITAL TTl/DTl 14TD 5 TAPS 

14HT DIGITAL TTL/DTL 14HTD 5 TAPS-HIGH PERFORMANCE 

14P DIGITAL TTL/DTl 14PD TRIPLETS 

14G DIGITAL TTL/DTL 14GD 
SINGLE OUTPUT 

14LT lOW POWER SCHOTTKY 14 LTD 5 TAPS 

14HLT lOW POWER SCHOTTKY 14HLTD 5 TAPS-HIGH PERFORMANCE 

14LP lOW POWER SCHOTTKY 14LPD 
TRIPLETS 

l4LB lOW POWER SCHOTTKY 14LBD SINGLE OUTPUT 

lOT DIGITAL TTL/DTl 10TD 10 TAPS 14 PIN PACKAGE 

1SEC DIGITAL Eel "10,000" lSECD 
5 TAPS 

1SEP DIGITAL ECl "10,000" 1SEPD TRIPLETS 

1SEB DIGITAL ECl "10,000" 1SEGD 
SINGLE OUTPUT 

CONTACT PLANT FOR COMPLETE SPECIFICATIONS. 

For manufacturers' sales offices, see yellow pages 
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2350 

SERIES 
IOTD 

TTLlDTL 
COMPATIBLE 

10 TAPS 
14 PIN 

PACKAGE 

SERIES 
14TD 
TTLlDTL 

COMPATIBLE 
5 TAPS 
14 PIN 

PACKAGE 

DELAY LINES 

OELAVLINES 

MACHINEINSERTABLE LOW PROFILE DIP 
DIGITAL DELAY LINES 

Model No. 
*Delay * Delay/ 

(ns) Tap (ns) 

10TD50 50 5 
10TDIOO 100 10 
10TD150 150 15 
10TD200 200 20 
10TD250 250 25 
10TD300 300 30 
10TD350 350 35 
10TD400 400 40 
10TD450 450 45 
10TD500 500 50 
10TD750 750 75 
1 OTD1 000 1000 100 

I I II I 14 PIN 

Model No. *Delay "'Delayj 
(ns) Tap (ns) 

14TD25 25 5 
14TD30 30 6 
14TD35 35 7 
14TD40 40 8 
14TD45 45 9 
14TD50 50 10 
14TD75 75 15 
14TD100 100 20 
14TD150 150 30 
14TD200 200 40 
14TD250 250 50 
14TD300 300 60 
14TD500 500 100 
14TD750 750, 150 
14TD1000 1000 200 

D 3 ~ 4 n 5 W 6 9 8 

. :::f,ltfflltff·ii 
L _____ ~ ______ -.l 

Size: .785 X .285 X .250 

LIMITS 
DC PARAMETERS 

Min. Max. 

Voh Vee = min 
loh = 1.0 rnA 2.5V -

Vol Vee - min 

101 =20rnA - 0.5V 

lih Vee - max 
Vih = 2.7V - 50tA 

Iii Vee - mox 

Vii = 0.5V -2.0 rnA -
I. Vee - max , 

V. =5.5V - 1.0 rnA , 
V. Vee - min , 

I. = -18 mode -1.2vde -
In 

I Vee - max Series 10TD 140rnA ee output. low Serie.14TD 70mA 

, High Performance Series 14HTD available with 
controlled delay at leading as well as trailing edges. 
Example: 14TD100 converts to 14HTlOO. 

12 4 10 6 8 
OUT 

I 
I 
I 
I 

GND~~------~~~--~~ I 
7 f L __ ~ _____ -1 

Size:' .785 X .285 X .250 

Series 10TD and 14TD are interchangeable with series lOT and 14T 

SPECIFICATIONS: TEST CONDITIONS: *. Delay Tolerances: 
• Rise Time: 
• Five equally spaced taps 
• Operating Temp. Range: 
• Termirn.1 Leads: 

~,2ns or:!: 5% whichever is greater' 
4ns max ' 

QOC to + 70°C 
Electro tin plated Alloy 42 
.020W X .010 

• Vee = 5.0VDC, Temp. 25° :!: 5°C 
• Time delay measured at the 1.5V level 
• Rise time measured from .75V to 2. 4V 
• Input Test Pulse: 

Pulse voltage: 3.0V 
Pulse rise time: 2ns 
Pulse width: 1.2 X max Td 

14 Pin Auto Insertable Versions of ESC'S 14G and 14P 
Series are also 'available upon request. 

ESC ELECTRONICS CORPORATION 

2350 

A·1516 For manufacturers' sales offices, see yellow pages EEM 1985 
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_ ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
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SURFACE MOUNTING 
DIGITAL DELAY LINES 

SERIES 
SMT 

SURFACE MOUNTING 
TTL/DTL 

COMPATIBLE 
5 TAPS 

Model No. 

SMT25 
SMT30 
SMT35 
SMT40 
SMT45 
SMT50 
SMT75 
SMTlOO 

Time Delay Delay/Tap 
(nsee) (nsee) 

25 5 
30 6 
35 7 
40 8 
45 9 
50 10 
75 15 

100 20 

Consult foetory for voriotions 
of above models. 

~PECIFICATI.DNS: 

• Supply voltoge (Vec): 
• Delay tolerances: 

• Rise time: 
• Operating temp. range: 
• Temp. coeff. of delay: 

• Lead Dimensions: 

5.0VDC :t 10"/0 
:t 2ns or;l; 5% 
whichever is greater 
4ns max 
o to 7fPC 
I . Ons + 500 ppmjOC 

.0l7W X .007th 

12 4 10 6 8 
OUT 

"l 

GNDo--~------~~~~~~-W 

7 

I 
I 
I 
I ____ ..J 

Size: .510 X .510 X .175 O/A 

TEST CONDITIONS: 

• Temperature: '250 ± SOC; Vcc = 5.0VDC 
• Input pulse width: 1.2 times the total delay time 
• Pulse spacing: 5 times the totol delay time 
• Input rise time: 2ns; input pulse amplitude 3.0VDC 
.AII outputs loaded with 15pf 
• Time delays measured at the 1.5 volts level on the leading edges 
• Rise time measured from .75 to 2.4V 

EeL "1DD.DDDIJ DIGITAL DELAV LINES 

These lOOK ECl Hybrid Delay lines are contained in a 
24 Pin DIP package using ECl "100,000" Series Circuits 

Total Delay/ Delay IN 
24 

24 PIN 

. _(Sf 
I ~ 

II IIII ,I 
1111' 

Vee Vee Vee 
19 18 13 

SERIES 
24ECL 

ECl "lOOK" 
COMPATIBLE 

8 TAPS 

Model. No. 

24ECL8' 
24ECL16 

Delay (ns) 

8 
6 

Tap (ns) 

1 
2 

Tolerances * 

± .5nsor± 5% 
± .5nsor±5% I 

I 
I 
I 

----~ ----., 

EEM 1985 

24ECL24 24 
24ECL32 32 
24ECL40 40 
24ECL48 48 
24ECL56 56 
24ECL64 64 
24ECL72 72 
24ECLBO 80 
24ECL160 160 
24ECL2oo 200 

"Whichever is greater 

SPECIFICATIONS: 

• lOOK ECl Input and Output 
• Operating Temp: OOC to + 850 C 
• Storage Temp: -5SOC to + 1250 C 
.Vee: -4.5VDC:!; 5% 
• Logic 1 Output: -1.025 min 
• Logic 0 Output: -1.620 max 

3 
4 
5 
6 
7 
8 
9 
10 
20 
25 

± 1.Ons or ± 5% 
± 1.5ns or ± 5% 

Lr--
1 

Vce 
3 4 
1 2 

Size: 

Delay Line with 
Eel lOOK 

Input and Output Buffers 

r1" 
5 6 7 8 9 10 
3 Vee Vee 4 5 6 

1.3L X .50W X .375H 

TEST CONDITIONS: 

• Pulse Width: 2 X total Td 
• Pulse Spacing: 5 X totol Td 

11 12 
7 8 

• Pulse Amplitude: (-1.475 max to -1.165 min) 
.Vee: -4.5VDC 
.Vcc: OVDC 
• Temperature: + 250 C 

Outputs connected to external 50 ohms pulldown 
resistor to -2.0V 

OELAVLINES 

I 
I 
I 
I 

For manufacturers' sales offices, see yellow pages A·1517 
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SERIES 
16EC 

ECl 
COMPATIBLE 

HAPS 

SERIES 
16EP 

ECl 
COMPATIBLE 

TRIPLETS 

SERIES" 
16EG 

ECl 
COMPATIBLE 

SINGLE" 
OUTPUT 

A·1518 

DELAY LINES 

CELAVLINES 

EeL "10,000" D.GITAL DELAY LINES 
These ECl Hybrid Delay Lines are contained in a 16 Pin DIP Package 

using ECl "10,000" Series Circuits 

SPECIFICATIONS: 

• Logic 1 (output): 
• Logic 0 (output): 
• Delay talerances: 

• Operating temp: 
• Starage temp. range: 
• Size: 

-.96V min. 
;1.65V max. 
- 1 ns belfw 20 ns delay 
;!; 1 ns or - 5% whichever is 
greater above 20 ns delay. 
_OoC to+ 700 C 
-~C to+ 1250 C 
.8l X .4W X .36H 

Delay Delay/ 
Model No. (ns) Tap (ns) 

16ECI0 10 2 

TEST CONDITIONS: 

• Temp. = 250 C Vee = -5.2VDC Vcc = Grd 
** • Input Amplitude: 1.0V (-.75V to -1.75V) 

• Pulse Width: 3 X max Td 
• Pulse Spacing: 5 X max Td . I 

• Time delays measured at the -1.3 V level 
• Output terminals connected through an external 

pulldown resistor pf 100 Q to -2 VDC 

**Input pulse is provided by standard open emitter 
ECl 10,000 gate. 

15 4 13 
"OUT 

I 
16EC15 15 
16EC20 20 

3 
4 

1-
~" VEE- I x I 

1 16EC25 25 5 
16EC30 30 6 
16EC40 40 8 
16EC50 50 10 

1 DELAY NETWORK 1 

VCC.4 x 116 
16EC60 60 12 
16EC80 80 16 

L x~ 
- - - - - -'- _...J VCe2 

16ECl00 100 20 

Model No. Delay 
per line (ns) 

16EP5 5 
16EPI0 10 
16EP15 15 

16 15 "14 13 
VCC~f __ 911k QI.ITL 01111.., 

I x I 
I I 
I i 
I I 
I I 

16EP20 20 " I I 

16EP25 25 
16EP50 50 

I x x I vca!-- INi-- IN2-- IN36VEE 
1" 5 6 7 8 

Mod~1 No. Delay (ns) 16 10 

16EG5 5 VC~~_____________ ~ 
16EGI0 10 
16EG15 15 

I x I 
I" I 
1 1 

16EG20 20 
16EG25 25 
16EG50 50 
16EG75 75 
16EGI00 100 

I : 
: I 
1 x 1 

I .1 ·x I 0CC.-6 - -OUT---------6Vh 
1 2 "8 

ESC ELECTRONICS CORPORATION 

2350 

For manufacturers' sales offices, see yellow pages EEM 1985 
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SERIES 
PTT3 
3 BIT 

TTL 
COMPATIBLE 

PROGRAMMABLE 
DELAY LINE 

SERIES 
PTT4 
4 BIT 

TTL 
COMPATIBLE 

PROGRAMMABLE 
DELAY LINE 

SERIES 
PTT6 
6 BIT 

TTL 
COMPATIBLE 

PROGRAMMABLE 
DELAY LINE 

EEM 1985 

TTL DIGITAL PROGRAMMABLE DELAY LINES 

Model No. 

PTT3-1 
PTT3"2 
PTT3-3 
PTT3-4 
PTT3-5 
PTT3-6 
PTT3-7 
PTT3-8 
PTT3-9 
PTT3-10 

This series af programmable hybrid delay lines utilize TTL Schottky circuits. 

Zero Step 
Delay (ns) 

7±2 

The PTT's are offered in 3, 4, 6 & 8 Bit Series. 

Maximum 
Delay (ns) 

(nom) 

14 
21 
28 
35 
42 
49 
56 
63 
70 
77 

Maximum 

Delay 
per step 

(ns) 

1 ± .5 
2 ± .5 
3 ± .6 
4 ± .8 
5 ± 1 
6 ± 1 
7 ± 1 
8 ± 1 
9 ± 1 

10 ± 1 

16 Pin DIL 
PI PI PI 
11 10 9 

4 5 7 8 
IN OUT E GND 

Size: .80L X .4fJN X.28 H 

32 Pin DIL 
Zero Step 

Model No. Delay (ns) Delay (ns) 
(nom) 

Delay 
per step 

(ns) 
Vee 
32 

PI Vee 
26 24 

PI PI P4 
1918 17 

PTT4'-1 30 1 ± .5 
PTT4-2 45 2 ± .5 
PTT4-3 60 3 ± .6 
PTT4-4 75 4 ± .8 
PTT4-5 15 ± 2 90 5 ± 1 
PTT4-6 105 6 ± 1 
PTT4-7 120 7 ± 1 
PTT4-8 135 8 ± 1 
PTT4-9 150 9 ± 1 
PTT4-10 165 10 ± 1 

Zero Step Maximum Delay 
Model No. Delay (ns) Delay {ns} per step 

{nom} {ns} 

PTT6-1 83 1 ± .5 
PTT6-2 146 2 ± .5 
PTT6-3 20 ± 2 209 3 ± .6 
PTT6-4 272 4 ± .8 
PTT6-5 335 5 ± 1 

SPECIFICATIONS: 

• Logic 1 (output): 2.4 min 
• Logic 0 (output): .50 VDC max 
• 0perating Temp. Range: acc to + 7(fJC * 
• Storage Temp.Range: -550 C to + 1250 C 

*For -550 C to + 1250 C operation - Contact Plant 

Vee 
48 

1 
IN 

DELAVLINES 

Size: 1.75L X .4fJN X.28 'H 

48 Pin DIL 

Vee 
40 

7 
GND 

P5 Ps Vee 
34 33 32 

o 

16 
GNO 

Size: 2.55L X .4CJN X .28,H 

TEST CONDITIONS: 

• Vcc = 5VDC 

• Input Pulse Width: 
• I nput Rise Time: 
• Input Pulse Spacing: 
• Td measured at 1.5V level 
• Output loaded with 15pf 

For manufacturers' sales offices, see yellow pages 

PI P2 PI 
272625 
o 

21 24 
OUT GND 

3 X max Td 
2ns max 
5 X max Td 

A·1519 



2350 DELAY LINES 2350 

OELAVLINES 

EeL DiGITAL PROGRAMMABLE DELAY LINES 
This ,series of programmable hybrid delay lines utilize ECl 10,000 Series IC's. 

The PEC's are offered in 3, 4,6& 8 Bit Series. 

SERIES 
16 Pin Oil 

PEC3 Maximum Delay Vee OUT P2 P3 

3 BIT Model No. Zero Step Delay (ns) per step 7Y ?? Delay (ns) (nom) (ns) 
tCl COMPATIBLE 

PEC3-1 10 1 ± .5 x¢ 
PROGRAMMABLE PEC3-2 17 2 ± .5 I Di9'" I Programmable 

DELAY LINES PEC3-3 3 ± 2 24 3 ± .6 Delay Line 

PEC3-4 31 4 ± .8 X I X 

PEC3-5 38 5 ± 1 
f~ ~~~ 

Vee E IN P1 Vee 

Size: .825L X .400 X .36H 

32 Pin Oil 

SERIES 
Vee OUT P3 P4 

Maximum Delay 3??1 2?? 
PEC4 Zero Step 

Model No. Delay (ns) Delay (ns) per step x9 
4 BIT (nom) (ns) 

I Digl'rol Programmable I ECl COMPATIBLE PEC4-1 25 1 ± .5 Delay Line 

PEC4-2 
10 ± 2 

40 2 ± .5 X 9 X 
PROGRAMMABLE PEC4-3 55 ' 3 ± .6 i ~ g 1~ ?6 DELAY LINES PEC4-4 70 4 ± .8 

PEC4-5 85 5 ± 1 Vee P2 IN 1'1 Vee 

Size: 1.75l X .400 X .36H 

48 Pin OIL 

SERIES Vee OUT P2 P3 Vee P5 ,Ps Vee IN 

Zero Step Maximum Delay yf ??? 3?3??2 2i 
PEC6 Model No. Delay (ns) Deloy (ns) per step 

(norit) (ns) xQ X x ¢ 
6 BIT PEC6-1 71 1 ± .5 I Digital Programmable Delay Line I ECl COMPATIBLE PEC6-2 

, 
134 2 ± .5 

PROGRAMM,ABlE PEC6-3 8 ± 2 197 3 ± .6 X X X X X X 

DELAY LIKES 
PEC6-4 260 4 ±'.8 

? ~~i ~ ~ f7 2~ PEC6-5 323 5 ± 1 
Vee 1'1 VeeVee P4 Vee Vee Vee 

Size:, 2.50L X .400 X .36H 

TEST CONOITlONS: 

SPECIFICATIONS: • Input Pulse Width: 3 X max deloy time 

• Logic 1 (output): 
• Input Pulse Spacing: 5 X max delay time 

-.96Vmin • Input Rise Time: 2 ns max 
• Logic 0 (output): -1.65V max • Input Pulse Voltage: I.W (-.75V ta -1.75V) 
• Operating Temp.Range: -OOC ta + 7fPC • Vee: -5.2VDC 
• Starage Temp.Range: _SSoC ta + 12SOC • Output connect~d to -2VDC through 100 ohms. 

.Time delays measured at -1.3 Volt level. 
,. 

OVER 30 YEARS OF SUPERIOR QUALITY AND RELIABILITY! 

ESC ELECTRONICS CORPORATION 

A·1520 For manufacturers' sales offices, see yellow pages EEM1985 



DELAY LINES 

~ °E'-~ ELECTRONICS CORPORATION 
~ . ~ 'IIIIIIIIIa. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 

.'. ~....,. PHONE: (201) 947·0400 • TWX 710·991·9780 

TOLL FREE 
800·631·0853 
(EXCEPT N.J.) 

TTL DIGITAL PROGRAMMABLE DELAY LIN 
This series of 8 Bit programmable hybrid delay lInes utilize TTL Schottky circuits. 

~ ~ ~~ ~ ~~~~ ~~~ 
M ~ ~~. GQM~ ~~n 

SERIES 
PTIS 
S BIT 

TTL COMPATIBLE 
PROGRAMMABLE. 

DELAY LINES 

SPECIFICATIONS: 

x 

1 
IN 

o 
7 

GND 

• Zero step delay is measured from the input pin 
• All programmable delays after step zero are re 

Model No. 

PTTS-l 
PTTS-2 
PTTS-3 
PTTS-4 
PTTS-5 

#1 

o 
16 

GND 

Zero step 
Delay (n,) 

20± 2 

ferenced ta 'tep zero 
• Programmable delay tolerance: ± 2ns or 5% whichever is greater 
• Rise time: 4ns max 
• Operating temp. range: OOC to + 700 C 
• Vol: .4V max 
• Voh: 2.4V min 
.Vcc: 5VDC ± 0.2 !N 
• Terminals: lated alloy 42, Electro tin p 

.020 w x .0 10 tho 

Size: 3.30 l X .40 W X .28 H 

24 
GND 

29 32 
OUT GND ... 

Maximum Delay 
Delay {n,} per ,tep 

{nam} (n,) 

275 1 ± .5 
530 2 ± .5 
7S5 3 ± .6 

1040 4 ±.S 
1295 5 ± 1 

TEST CONOITIO NS: 

mp.250 C • Vcc = 5.0VDC, Te 
• Time delay measure d at the 1.5 volt 

ing edge level of the lead 
• Rise time measured 
• Output loaded with 
• Input pulse width: 
• Input rise time: 
• Pulse amplitude: 
• Pulse spacing: 

from .7!N to 2.4 volts 
15pf 

3 x max time delay 
2ns 
3.0 volts 
1000ns 

This Series is supplied in two versions: PH8 and PHC8 

PH8: Employs a plastic packaged IC for an operating 
temperature range of OOC to + 700C 

PHC8: Manufactured with a ceramic packaged IC which has 
been screened per Mll-STD-883 for a -55OC to + 1250 C 
operating temperature range. The height of this series 
is .360. When specifying add letter "C" after "T" 

EeL DIGITAL PROGRAMMABLE DELAY LINES 

o 

SERIES 
PEeS 
S BIT 1 

Vee 

o 
789 
P1 VeeVee 

15 1617 
P4 VeeVce 

ECl COMPATIBLE 
PROGRAMMABLE 

DELAY LINES 
Model No. 

PECS-1 
PECS-2 
PECS-3 
PECS-4 
PECS-5 

SPECIFICATIONS: 

• Zero step delay is measured from the input pin #35 

Zero Step 
Delay (n,) 

12 ± 2 

.AII programmable delays after step zera are referenced to step zero 
• Programmable delay tolerances are ± 2ns or 5% whichever is greater 
• Rise time (20% to 80% points) = 5ns max 
• Operating temperature range: OOC to + 7rfC * 
• Logic 1 (output): -.96V min 
• Logic 0 (output): -1.65V max 
• Logic 1 (input): -.98V min 
• Logic 0 (input): -1.63V max 
• Terminals: Electro tin plated alloy 42 

.020wx .010th. 

*Also available for _550 C to + 1250C operation as PECC8 Series 

P8 
42 

232425 
P7VeeVee 

Maximum Delay 
Delay (ns) per step 

(nom) (ns) 

267 1 ±.5 
522 2 ±.5 
777 3 ± .6 

1032 4 ± .S 
12S7 5 ± 1.0 

IN 
35 

32 
Vee 

TEST CONOITIONS: 

Size: 3.3 l X .40 W X .36 H 

• Temp. 250 C Vee = 5.2 VDC Vcc = Grd 
"".Input pulse amplitude: 1.OV (-.75V H to -1.75 L) 

• Pulse width: 3 X max Td 
• Pulse spacing: 10 X max Td 
• Time delay measured at the -1.3 V level 
• Output connected through an external pulldown resistor 

of 100 ohms to -2 VDC 

**Input pulse provided by a standard 
open emitter ECl 10,000 gate. 

For manufacturers' sales offices, see yellow pages A·1521 



2350 DELAY LINES 2350 

HY5130 3 INPUT/3 OUTPUT DIGITAL DELAY LINE 
/ \ 

. (Molded Package) . 

FEATURES 

-1TL Schottky buffered inputs'and outputs 
- Low profile (.220" with .015" standoff) 
- Also available: HY-5100-XXX Series 

Hi-Rei hermetically sealed metal package 

SPECIFICA TIONS 

INPUT TEST CONDITIONS: 
SUPPLY VOLTAGE (VCC) 
PULSE VOLTAGE 

RISE TIME 
PULSE WIDTH 
DUTY CYCLE 
DRIVE CAPABILITIES: 
LOGIC 0 

LOGIC 1 

5.0VDC 
Logic 1 = 3.2 volls 

Logic 0 = 0.0 volts 
3.0 nsec. 
2 x total delay 
20% 

10 m loads/output max. 
20 TTL loads/unit max 
(20 mA max.) 

20 m loads/output max. 
. . (-1 mA max.) 

OPERATING .CHARACTERISTICS: 
OUTPUT RISE TIME 4 nsec. max. (measured 

DELAY TOLERANCES 

SUPPLY CURRENT 
SUPPLY VOLTAGE (VCC) 
LOGIC 1 INPUT CURRENT 

LOGIC 0 INPUT CURRENT 

LOGIC 1 OUTPUT VOLT AGE 
LOGIC 0 OUTPUT VOLTAGE 
LOGIC 1 INPUT VOLTAGE 
LOGIC 0 INPUT VOLTAGE 
SHORT CIRCUIT 

OUTPUT CURRENT 

OPERATING TEMPERATURE 

STORAGE TEMPERATURE 

from 0.75V to 24V) 
±1 nsec or ±5% whichever 

is greater 
65 mA max., 45 rnA typical 
4.75 to 5.25 VDC 
SOpA @ vee = 5.25V 

and VIH = 2.70V 
-2 rnA max. @ Vee = 5.25V 

and Vil = O.50V 
2.7V min. 34V typical 
O,5V max. 
2V min. to 5.25V max. 
O.8V max. 

-40 mA min. to -100 mA max. 
vee = 5.25V. one output 
shorted for max. 1 sec. duration 

O'C to 70'C 
(optional -55'C to +' 25'C) 

-55'C to + 125'C 

DELAY AT EA. OUTPUT 
PIIIt No." Delay Output {nsecA 

HY5130-010,R 10 
HY5130-012R 12 
HY5130-014R 14 
HY5130-016R 16 
HY5130-018R 18 
HY5130-020R 20 
HY5130-025R 25 
HY5130-030R 30 
HY5130-035R 35 
HY5130-040R 40 
HY5130-045R 45 
HY5130-050R 50 

• Sutftx cteolgnates: 
R = Standard OOC to 70'C operation 
M = Standard -5S'C to +12S'C operation 

hytek m icrosystcms 
incorporated 

Dimensions 
(1nches) ~.nOMAX.~ 

Top 
View T HY5130-010R 

.270 +.010 

I • XXXX 
PIN 1 

LOCATOR 

L L..,'.---,~--r-T"""1r-r-T""T---r-r-'~ 

Side 
View 

End 
View 

Top 
View 

.125 MIN 

~ . 
.015 MIN, 

1---.600 REF.--J 

-SEATING I I PLANE 

1--.300 --1 
OUTPUT 

1 
OUTPUT 

2 
OUTPUT 

3 

, 
I 

~--1~--- 3---r4--- ~-r6--r 
-INPUT NC INPUT NC INPUT NC GROUND 

1 2 3 

Specifications Sublect to Change Without Notice 

400 Hot Springs Road, Carson City, NV 89701 
Phone (702) 883-0820 TWX 910-395-6030 

A-1522 For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 

3 BIT PROGRAMMABLE TTL DELAY LINE 
(Molded Package) 

HY5223 

FEATURES 

• Digitally programmable in 8 delay steps 
• Delay increments of 1, 2, 3, 5 nsec. 
• Low profile (.220" with .015" standoff) 16-pin DIP 
• Stable and precise delays 
• Also available: HY-5203-XXX Series 

Hi-Rei hermetically sealed metal package 

SPECIFICA TIONS 
INPUT TEST CONDITIONS: 
SUPPLY VOLTAGE (Vee) 
PULSE VOLTAGE 

RISE TIME 
PULSE WIDTH 
DUTY CYCLE 
DRIVE CAPABILITIES: 
LOGIC 0 

S.OVDC 
Logic 1 = 3.2 volts 

Logic 0 = 0.0 volts 
3.0 nsec. 
2 x max. delay 
20% 

10 TTL loads/tap max. 
20 TTL loads/unit max. 
(20 mA max.) 

LOGIC 1 20 TTL loads/tap and unit max. 
(-1 mA max.) 

OPERATING CHARACTERISTICS: 
OUTPUT RISE TIME 4 nsec. max. (measured 

from 0.75V to 2.4V) 
MAX. DELAY TOLERANCES !S% or 2 nsec .. 

whichever is greater 
SUPPL Y CURRENT 100 mA max. 
SUPPLY VOLTAGE (Vee) 4.75 to 5.25 VDC 

OPERATING TEMPERATURE O°C to 70°C 
(optional -55°C to + 125°C) 

STORAGE TEMPERATURE -55°C to +125°C 

Max. Delay Delay Change 
Part No. t Min. Delay (nom.) Per Step 

HY5223,-016R 9 ns ± 1 16 ns 1 ns ± .3 
HY5223-023R 9 ns ± 1 23 ns 2 ns ± .4 
HY5223~030R 9 ns ± 1 30 ns 3 ns ± .5 
HY5223-044R 9 ns ± 1 44 ns 5 ns ± .5 

t Suffix designates: 
R = standard 0° C to 70° C operation 
M = Standard -55°C to +125°C operation 

Enable Addre •• 

(E) 3 2 1 HY5213'()16 

0 0 0 0 9 
0 0 0 1 10 
0 0 1 0 11 
0 0 1. 1 12 
0 1 0 0 13 
0 1 0 1 14 
0 1 1 0 15 
0 1 1 1 16 
1 X X X NA 

hytek 

Delay out in n.ee:. (nom.) 

HY5213·023 HY5213-030 

9 9 
11 12 
13 15 
15 18 
17 21 
19 24 
21 27 
23 30 

N.A. N.A. 

m icrosystcms 
incorporated 

Dimensions 
(Inches) 

Top 
View 

PIN 1 
LOCATOR 

" 

DATE CODE 

Side l L '.J.. .210ML.~ 
View ,-- f 

.,2L .015 MIN. 

End 
View 

HY5213-044 

9 
14 
19 
24 
29 
34 
39 
44 

N.A. 

I· i- .700 REF. ·1 
.100-1 
TYP. 

ADDRESS 
1 2 3 

Vcc NC NC NC NC I I 
P6J15 J~".._J~3_11!d.~~_ 1~_~: 

r----- , 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

---r-- --r- J 

4 5 Is 7 8 
NC NC NC INPUT OUTPUT NC E GROUND 

Specifications Subject to Change Without Notice 

400 Hot Springs Road, Carson City, NV 89701 
Phone (702) 883-0820 TWX 910-395-6030 

2350 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1523 
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---
DELAY LINES 

HY5030 to-TAP DIGITAL DELAY LINE 
(Molded Package) 

FEATURES 

• TTL Schottky buffered inputs and outputs 
• Low profile (.220" with .015" standoff) 
• Customs also available 

• AUTO INSERTABLE 

SPECIFICA TIONS 
INPUT TEST CONDITIONS: 
SUPPLY VOLTAGE (Vee) 
PULSE VOLTAGE 

RISE TIME 
PULSE WIDTH 
DUTY CYCLE 
DRIVE CAPABILITIES: 
LOGIC 0 

LOGIC 1 

S.OVDC 
Logic 1 = 3.2 volts 

Logic 0 " 0.0 volts 
3.0 nsec. 
2 x total delay 
20% 

10 TTL loads/tap max. 
20 TTL loads/unit max. 
(20 mA max.) 

20 TTL loads/tap and unit max. 
(-1 mA max.) 

OPERATING .CHARACTERISTICS: 
OUTPUT RISE TIME 4 nsec. max. (measured 

from 0.7SV to 2.4V) 
DElA Y TOLERANCES ±2 nsec. or ±S% whichever 

.is greater 
SUPPLY CURRENT 120 mA max., 
SUPPLY VOLTAGE (Vee) 4.75 to 5.25 VDC 
LOGIC 1 INPUT CURRENT 100,uA@Vee = S.25V 

and VIH = 2.10v 
LOGIC 0 INPUT CURRENT -4 mA max. @ Vee = 5.25V 

LOGIC 1 OUTPUT VOLTAGE 
LOGIC 0 OUTPUT VOLTAGE 
LOGIC 1 INPUT VOLTAGE 
LOGIC 0 INPUT VOLTAGE 
SHORT CIRCUIT 

OUTPUT CURRENT 

OPERATING TEMPERATURE 

STORAGE TEMPERATURE 

and VIL = O.SOV 
2.7V min., 3.4V typical 
O.SV max. 
2V min. to S.2SV max. 
O.BV max. 

-40 mA min. to -100 mA max. 
Vee = S.25V, one output 
shorted for max. 1 sec. duration 

DoC to 70°C 
(optional -SsoC to +125°C) 

-SSdC to +125°C 

DELAY AT EA. TAP IN NSEC. 
Part No.t Total Delay Tap-To-Tap Delay 

(nsec.) (nsec.) 

HYS030·050R 50 ± 2.5 S ± 1.0 

HY5030-100R 100 ± 5.0 10 ± 1.0 

HY5030-150R ISO ± 7.S 15 ± 1.5 

HY5030-200R 200 ± 10.0 20 ± 2.0 
HY5030-250R 250 ± 13.5 25 ± 2.5 

t Suffix designates: 
R '= standard 0° C to 70° C operation 
M = standard -55°C to +125°C operation 

Dimensions 
(Inches) 

Top 
View 

~.770MAX.~ 

T HY5030·100R 
.270 +.010 • xxxx 

L ~-r-Tft.-"-'--'--r-T""'T-rT""'"'l""""" 
PIN 1 

LOCATOR 

. T 
Side I .2101 MAX. 

View ~ 

End 
View 

.125 MIN 

L- .015 MIN. 

1--.600 REF.~ 

-SEATING 

I' I PLANE 

1--.300 -1 

10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

,,~. 3 12 4 11.5 10 6. 9 8 
2--NC 

1 IN 

COMMON . ' 
7 (GROUND) 

2350 

Specifications Subjecl to Change Without Notice 

hytek microsystems 
incorporated 

400 Hot Springs Road, Carson City, NV 89701 
Phone (702) 883-0820 TWX 910-395-6030 

A·1524 For manufacturers' sales offices, see yellow pa,ges EEM1985 



-
2350 DELAY LINES 

5-TAP DIGITAL DELAY LINE 
(Molded Package) 

HY5003 

FEATURES 

• TTL Schottky buffered inputs and outputs 
• Low profile (.220" with .015" standoff) 
• Customs also available 

• AUTO INSERTABLE 

SPECIFICA TIONS 

INPUT TEST CONDITIONS: 
SUPPL Y VOLTAGE (Vee) 
PULSE VOLTAGE 

RISE TIME 
PULSE WIDTH 
DUTY CYCLE 
DRIVE CAPABILITIES: 
LOGIC 0 

LOGIC 1 

5.0 VDC 
Logic 1 = 3.2 volts 

Logic 0 = 0.0 volts 
3.0 nsec. 
2 x total delay 
20% 

10 TTL loads/tap max. 
20 TTL loads/unit max. 
(20 mA max.) 

20 TTL loads/tap and unit max. 
(-1 mA max.) 

OPERATING CHARACTERISTICS: 
OUTPUT RISE TIME 4 nsec. max. (measured 

DELA Y TOLERANCES 

SUPPLY CURRENT 
SUPPLY VOLTAGE (Vee) 
LOGIC 1 INPUT CURRENT 

LOGIC 0 INPUT CURRENT 

LOGIC 1 OUTPUT VOLTAGE 
LOGIC 0 OUTPUT VOLTAGE 
LOGIC 1 INPUT VOLTAGE 
LOGIC 0 INPUT VOLTAGE 
SHORT CIRCUIT 

OUTPUT CURRENT 

OPERATING TEMPERATURE 

STORAGE TEMPERATURE 

from 0.75V to 2.4V) 
±2 nsec. or ±5'10 whichever 

is greater 
65 mA max., 45 mA typical 
4.75 to 5.25 VDC 
;;OpA @ Vee = 5.25V 

and VIH = 2.70V 
-2 mA max. @ Vee = 5.25V 

and VIL = 0.50V 
2.7V min., 3.4V typical 
0.5V max. 
2V min. to 5.25V max. 
O.BV max. 

-40 mA min. to -100 mA max. 
Vee = 5.25V, one output 
shorted for max. 1 sec. duration 

DoC to 70°C 
(optional -55°C to +125°C) 

-55°C to +125°C 

DELAY AT EA. TAP IN NSEC. 
Part No. t Tap 1 Tap 2 Tap 3 Tap 4 Output 

HY5003-025 R 5±2 10±2 15±2 20±2 2S±2 
HY5003-030R S±2 12±2 1B±2 24±2 30±2 
HY5003-035R 7±2 14±2 2H2 2B±2 35±2 
HY5003-040R B±2 1S±2 24±2 32±2 40±2 
HY5003-045R 9±2 1B±2 27±2 3S±2 45±2.3 
HY5003-050R 10±2 20±2 30±2 40±2 50±2.5 
HY5003-075R 15±2 30±2 4S±2.3 SO±3 75±3.B 
HY5003-100R 20±2 40±2 60±3 BOH 100±5 
HY5003·150R 30±2 SO±3 90±S.4 120±S 1S0±7.S' 
HY5003-200 R 40±2 BO±4 120±S 1S0±B 200±10 
HY5003-250R SO±2.S 100±S 150H.S 200±.10 250+12.S 

t Suffix deSignates: 
R = standard 0° C to 70° C operation 
M = standard -55°C to +125°C operation 

hytek !TIicrosystems 
mcorporated 

Top 
View 

PIN 1 
LOCATOR 

Side 
View 

Dimensions 

HY5003·100R 
·XXXX 

.125 MIN' 

End 
View 

Top 
View 

~ 
.015 MIN. 

1---.600 REF.---J 

Vee 20% 
r __ t1~ __ _ 
, 
I , , , , , -, , , , 
I 
I 
I 
I L __ 

OUTPUT 
8 

40% 80% GROUND 

Specifications Subject to Change Withoui Notice 

400 Hot Springs Road, Carson City, NV 89701 
Phone (702) 883-0820 TWX 910-395-6030 

2350 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1525 
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DELAY LINES 

HY5010 to-TAP DIGITAL DELAY LINE 
(Hi-Rei Package) 

FEATURES 

• TTL Schottky buffered inputs and outputs 
• Hermetically sealed metal package 
• Low profile 14·pln DIP 
• High MTBF 
• Customs also available 

SPECIFICA TIONS 
INPUT TEST CONDITIONS: 
SUPPLY VOLTAGE (Vee) 
PULSE VOLTAGE 

RISE TIME 
PULSE WIDTH 
DUTY CYCLE 
DRIVE CAPABILITIES: 
LOGIC 0 

LOGIC 1 

5.0VDC 
Logic 1 = 3.2 volts 

Logic 0 = 0.0 volts 
3.0 nsec. 
2 x total delay 
20% 

10 TTL loads/tap max. 
20 TTL loads/unit max. 
(20 mA max.) 

20 TTL loads/tap and unit max. 
(-1 mA max.) 

OPERATING CHARACTERISTICS: 
OUTPUT RISE TIME 4 nsec. max. (measured 

DELAY TOLERANCES 

SUPPLY CURRENT 
SUPPLY VOLTAGE (Vee) 
LOGIC 1 INPUT CURRENT 

LOGIC 0 INPUT CURRENT 

LOGIC 1 OUTPUT VOLTAGE 
LOGIC 0 OUTPUT VOLTAGE 
LOGIC 1 INPUT VOLTAGE 
LOGIC 0 INPUT VOLTAGE 
SHORT CIRCUIT 

OUTPUT CURRENT 

OPERATING TEMPERATURE 

STORAGE TEMPERATURE 
HERMETICITY 

from 0.75V to 2.4V) 
t2 nsec. or t5% whichever 

is greater 
120 mA max .• 
4.75 to 5.25 VDC 
100pA@Vee = 5.25V 

and VIH = 2.70V 
-4 mA max. @vee = 5.25V . 

and VIL = 0.50V 
2.7V min .• 3.4V typical 
,0.5V max. 
2V min. to 5.25V max. 
0.8V max. 

-40 rnA min. to -100 mA max. 
Vee = 5.25V. one output 
shorted for max. 1 sec. duration 

O°C to 70°C 
(optional -55°C to + 125°C) 

-55°C to +125°C 
leak rate < 1 X 10'6 ATM. CC/S 

Top 
View 

Dimensions 
(Inches) 

I" .870 t .005 
141'---.795 t .005 r HYTEK 

.496 t .005 HY5010-250R 

PIN 1 

1 ~.=XtX;;;X;;;;:X:;:;;;;::::=='.P 
DATE CODE 

LOCATOR ~[ 

Side M 1 
View .250 ~X~I' ~~;;=:;;::::;' ;;=:;;=;;:::;;::=~I 

.150t'N. ~ ~ ~ ~ ~ .~ ~ 
.018 DIA. "II-- -t f4-.100 TYP. 

TYP, 

Bottom 
View 

PIN 1 

@@@t@@ 

--+---~-+I-

2350 

1 .300 REF. 

@,@ 
DELAY AT EA. TAP IN NSEC. 

Part No.t Total Delay Tap-To-Tap Delay 
(nsec.) (nsec.) 

HY501 0-050 R 50 ± 2.5 5 ± 1.0 
HY501 0-1 00 R 100 t5.0 10 ± 1.0 
HY5010-150 R 150 ±.7.5 15'11.5 
HY501 0-200 R 200 ± 10.0 20 t·2.0 

HY501 0-250 R 250 t 13.5 25 ± 2.5 
HY5010-500R 500 + 25 50 + 5.0 

t Suffix designates: 
R = standard o·e to 70·e operation 
M = standard -55°C to +.125°C operation 
Z = 883 screening (method 5008) 

hytek microsystems 
incorporated 

.600 REF. 

10%.20% 30% 40% 50% 60% 70% 80% 90% 100% 

"~.c .13 3 12 4. 11 5 10 .. 6 & 8 . 
2--NC 

1 IN 

COMMON 
7 (GROUND) 

Specifications Subject to Change Without Notice 

400 Hot Springs Road, Carson City, NV 89701 
Phone (702) 883-0820 TWX 910-395-6030 

A·1526 For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 

5-TAP DIGITAL DELAY LINE 
(Hi-Rei Package) 

HYSOOI 

FEATURES 
• TTL Schottky buffered inputs and outputs 
• Hermetically sealed metal package 
• Low profile 14·pln DIP 
• High MTBF 
• Customs also available 

SPECIFICA TIONS 
INPUT TEST CONDITIONS: 
SUPPLY VOLTAGE (Vee) 
PULSE VOLTAGE 

RISE TIME 
PULSE WIDTH 
DUTY CYCLE 
DRIVE CAPABILITIES: 
LOGIC 0 

5.0VDC 
Logic 1 = 3.2 volts 

Logic 0 = 0.0 volts 
3.0 nsec. 
2 x total delay 
20% 

10 TTL loads/tap max. 
20 TTL loads/unit max. 
(20 mA max.) 

LOGIC 1 20 TTL loads/tap and unit max. 
(-1 mA max.) 

OPERATING CHARACTERISTICS: 
OUTPUT RISE TIME 4 nsec. max. (measured 

DELA Y TOLERANCES 

SUPPLY CURRENT 
SUPPLY VOLTAGE (Vee) 
LOGIC 1 INPUT CURRENT 

from 0.75V to 2.4V) 
12 nsec. or 15% whichever 

is greater 
65 mA max., 45 mA typical 
4.75 to 5.25 VDC 
50pA @ Vee = 5.25V 

and VIH = 2.70V 
LOGIC 0 INPUT CURRENT -2 mA max. @vee = 5.25V 

LOGIC 1 OUTPUT VOLTAGE 
LOGIC 0 OUTPUT VOLTAGE 
LOGIC 1 INPUT VOLTAGE 
LOGIC 0 INPUT VOLTAGE 
SHORT CIRCUIT 

OUTPUT CURRENT 

and VIL = 0.50V 
2.7V min., 3.4V typical 
0.5V max. 
2V min. to 5.25V max. 
O.BV max. 

-40 mA min. to -100 mA max. 

OPERATING TEMPERATURE 

vee = 5.25V, one output 
shorted for max. 1 sec. duration 

O°C to 70°C 

STORAGE TEMPERATURE 
HERMETICITY 

(optional -55°C to +125°C) 
-55°C to +125°C 
leak rate < 1 X 10.6 ATM. CC/S 

DELAY AT EA. TAP IN NSEC. 

Part No. t Tap 1 Tap 2 Tap 3 

HYS001-025R S±2 10±2 1S±2 
HYS001-030R 6±2 12±2 18±2 
HYS001-035 R 7:!.2 1412 21±2 
H Y S001-040 R 8±2 1612) 24±2 
HYS001-045R 9±2 18±2 27±2 
HYS001-0S0R 10±2 20±2 30±2 
HYS001-07S R 1S±2 30±2 4S±2.3 
HYS001-100R 20±2 40±2 60±3 
HYS001-1S0R 39±2 6013 90±4.5 
HYS001-200R 40±2 80H 120±6 
HYS001-2S0 R SO±2.S 100±S 1S0±7.S 
HYS001-S00 R 100±S 200±10 300±1S 

t Suffix designates: 
R = standard 0° C to 70° C operation 
M = standard -55°C to +125°C operation 
Z = 883 screening (method 5008) 

Tap 4 

20±2 
24±2 
28±2 
32±2 
36±2 
40±2 
60±3 
80±4 

120±6 
160±8 
200±10 
400±20 

Output 

2S±2 
30±2 
3S±2 
40±2 
4S±2.3 
SO±2.S 
7S±3.B 

100±S 
1S0±7.S 
200±10 
2S0±12.S 
SOO±2S 

i 

hytek microsystems 
incorporated 

Top 
View 

Dimensions 
(Inches) 

"'1·>-1.---- :~~~ ! :~~: ~~~~~~~ ... o-,~Ol r HVTEK 
.496 ± .005 HY5001-250R 

1 L+=.=XtX;;;X;.;X:;;;:;;:===~ 
PIN 1 DATE CODE 

LOCATOR If 1 
~::~ ... rEI·-=:;;;:::~~:;:;=::;;:~~=:::'· I 

.150r N. ~. ~ ~ ~ ~ ~ ~ 
.018 DIA. 0 1 r-- --I 1--.100 TYP. 

TYP. r---------------------_. 

Bottom 
View 

Top 
View 

PIN 1 

@@@t@@ 

--+-----~ 1 .300 REF. 

@,@ 
.600 REF. 

Specifications Subject to Change Without Notice 

400 Hot Springs Road, Carson City, NV 89701 
Phone (702) 883-0820 TWX 910-395-6030 

EEM 1985 For manufacturers' sales offices, see yellow pages 

2350 

A·1527 
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2350 DELAY LINES 2350 

SERIES DL 14C/DL 15C TTL SCHOTTKY (14·PIN) 

5· &10·TAP DIGITAL DELAY liNES 

FEATURES 
- New Auto-Insertable 14-pin 

Package 
- TTL Schottky Interfaced . 
-5 or 10 equally spaced Taps 
- Risetime: 4 ns max.(2)(3) 

SPECIFICATIONS 
Total Delay Times (ns)(1)(3): 

I. 25',50,100,150,200,250,300,350,400, 

450,500,600',700', SOO', 900',1000'. 
* Available in Series DL 14 only. 

Tap Delay: 
(DL 14) 20% of nominal Total Delay Time. 
(DL 15) 10% of nominal Total Delay Tlme~ 

Delay Tolerance: ± 5% or ± 2 ns, whichever is 
greater; referenced from input. 

PART NUMBER EXAMPLE 
Typical part number is a combination of the 
Basic Series Number and Delay Time. 

DL14CB 250 

.-
PARAMETER 4 -. , M.IN· 

IIECOMMEND.EP OPERATING COt,lDlTlONS 

VCC SuPPIY,.Voltage 4.75 

VIH High-Level Input Voltage 2.0 

VIL Low-Level Input Voltage 

11K Input Clamp Current 

: 101'1 High-Level Output Current 

10L Low-level Output Current 

TA Operating Free-Air Temperature 0 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High-Level Output Voltage VCC = min. VIL = max, 10H = max 2.7 

VOL Low-Level Output Voltage VCC = min, VIH = mln,).oL = max 

VIK Input Clamp Voltage VCC = min, II = 11K 

IIH High-Level Input Current VCC = max, VIN = 2.7V 
VCC = max, VIN = 5.25V 

IlL Low·Level Input Current VCC = max, VIN = 0.5V 

.105 stiort Circuit Output Current VCC = max, VOUT = ·0, -40 
one output at a time 

ICCH High-Level Supply Current VCC = max, VIN = OPEN 

ICCL Low-Level Supply Current VCC = max, VIN = 0 

NH Fanout High-Level Output VCC = max, VOH = ,2.7V 

NL Fanout Low-Level Output VCC = max, VOL = 0_5V 

INPUT PULSE TEST CONDITIONS 

, EIN Pulse Voltage 3.1 

TRI pulse Rise-Time 
-, '. ,.," 

TW Puis!> Width, of Total Delay 40 

d Duty Cycle 
., 

FIGURE 1- SCHEMATIC 

. Serte. DL14 12 • 10 6 8 

~"t,,--tWl-l I·' 'I 
INI I I 

I • I 
GND7 I 'I L· ____________ .J 

INTERNAL.LY TERMINATED 

FIGURE 2 -
DL14CBXXX 

MAX UNIT 

5.25 V 

V 

0.8 V 

-18 'mA 

-1.0 mA 

20 mA 

+70 ·C 

V 

0.5 V 

-1.2 V 

50 ,.A-
1.0 mA 

-2 mA 

-100 mA 

75 mA 

75 mA 

20 TIL load 

10 TIL load 

3.3 V 

2.0 NS 

% 

50 % 

I MARKING & DIMENSIONS 
In Inc~.s and (mm) 

INOEXMAflK 
IDENTIFlCA-TtON 

~INNO.1 

KAPPA "IN 

1''',12''''~' . 
IDATE CODEI . NUMBERS BASIC SERIES , 

DELAY TIME: Expressed In nanoseconds (ns) 
, first two digits are significant ligures: 

Last digit specifies number of zeros to follow. 

Notes lor Specifications above. 

(1) Delays measured at 1.5V level on ·Ieading edge only, 
VCC= 5.0, TA = + 25'C. 

(2) Risetlme measured from 0.75V to 2.4V, 
VCC= 5.0, TA = + 25 'C. 

(3) Measured with 'no loads on Taps. 

Notes tOr Flgune 2: 
(1) A notch may be substituted for 

PIN III Dot Index. 

(2) "EaCh terminal Is located within 
".010 of Its nominal multiple 
of .100 along this longitudinal 

. dimension relative to iermlnals 
7 and 8. 

(3) Series DL 14 units may exclude 
terminals not shown In Figure 1 
Schematic. 

NETWORKS, INC. 

.DIO ~.oD1 -.-
~2 3 4 S. 7 

.'10 
(1'.'1)1110 

. 6! EQUAL SPACES: 
EACH .100 :t.o10(2,.54:t.-. 

NON-ACCUIiULATNe: (NOTE I) 

U.S.A. Factory Direct: 1443 PinewOOd Street: Ral)way, ·NJ 07065, Phone (201) 541-1600, Toll Free800-223'()603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra; CA 91801, Phone (213) 283-2048.West Coast Distributor: Phone (213) 283-2056. .. 

... -on1,) 

A~1530 'For manufacturers' sales offices, I)ee yellow pages EEM 1985 



2350 DELAY LINES 2350 

SERIES OT14/0T15 TTL SCHOTTKY (14-PIN) 

5-& 10-TAP DIGITAL DELAY MODULES 

FEATURES 

• TTL Schottky Interfaced 
• 5 or 10 equally spaced Taps 
• Risetime: 4 ns max.(2) (3) 

SPECIFICATIONS 
Total Delay Times (ns)(1)(3): 

25·,'50,100,150,200,250,300 ,350 ,400 
450 ,500 ,600·,700·,800·,900·,1000·. 

• Available In Series DT14 only. 

Tap Delay: 
(on 4) 20% of nominal Total Delay Time. 
(DT15) 10% of nominal Total Delay Time. 

Delay Toleranqe: ± 5% or ± 2 ns, whichever Is 
greater; referenced from input. 

PART NUMBER EXAMPLE 
Typical part number is a combination of the 
Basic Series Number and Delay Time. 

DT14CB 250 
I 

BASIC SERIES. 

DELAY TIME: Expressed in nanoseconds (ns) 
First two digits are significant figures. 

Lasf digit specilies number 01 zeros to follow. 

Notes lor Specillcations above. 

(1) Delays measured at 1.5V level on leading edge only, 
VCC= 5.0, TA = + 25°C. 

(2) Riselime measured from 0.75V to 2.4V, 
VCC= 5.0, TA = +25°C. 

(3) Measured with no loads on Taps. 

PARAMETER MIN MAX UNIT 

RECOMMENDED OPERATING CONDITIONS 

VCC Supply Voltage 4.75 5.25 V 

VIH High·Level Inpul Voltage 2.0 V 

V,L Low·Level Inpul Voltage 0.8 V 

',K Inpul Clamp Current - 18 mA 

10H High·Level Output Current - 1.0 mA 

10L Low·Level Output Currenl 20 rnA 

TA Operaling Free·Air Temperature 0 +70 ·C 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High·Level Outpul Voltage VCC = min, VIL = max, 'OH = max 2.7 V 

VOL Low·Level Output Voltage VCC = min, VIH = min, 10L = max 0.5 V 

VIK Input Clamp Voltage VCC = min, 'I = ',K -1.2 V 

IIH High·Level Input Current VCC = max, VIN = 2.7V 50 ~A 

VCC = max, Y,N = 5.25V 1.0 mA 

'lL Low·Level Input Current VCC = max, V,N = 0.5V -2 mA 

lOS Short Circuit Output Current VCC = max, VOUT = 0, -40 -100 mA 
one output at a time 

ICCH High-Level Supply Current VCC = max, Y,N = OPEN 75/150 mA 

ICCL Low-Level Supply Current Vce = max, V,N = 0 75/150 rnA 

NH Fanout High-Level Output VCC = max, VOH = 2.7V 20 TTL load 

NL Fanout Low-Level Output Vee = max, VOL = 0.5V 10 TTL load 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage 

TRI Pulse Rise-Time 

TW Pulse Width, of Total Delay 

d Duty Cycle 

FIGURE 1 - SCHEMATIC 

Serl •• DT14 12 • 10 6 a 

""':£:.;-1 IN1 I I 
I I 

GND7 I I L ____________ .J 

INTERNALLY TERMINATED 

MARKING" DIMENSIONS In Inche. and (mm) 
For Ref. Only 

vee OUT t 
DT14 XXX XX .400 

• KAPPA (10.16) 
(DATE CODE) MAX 

IN 4 G ~ 
I-- .800 -J (20.32) 

MAX 

~
---. 

.275 
(6.99) 
MAX 

J l -=---t- .120 MIN 
---1-(3.05) 

. OSOTYP -I h _H_·018TVP 
(1.211 .100 TVP (.457) 

(2.541 

3.1 3.3 V 

2.0 NS 

40 % 

50 % 

MARKING .. DIMENSIONS In Inch •• and (mm) 

DT15XXXXX I 
• KAPPA ,400 MAX 

(DATE CODE) (10.16) 

"----__ ~--L 
I .800MAX-l t- (20.321 

~-:rMAX 

J ~ ~--r~o MIN 
.---li.~.05) 

.050 TYP --I h --11--.018 TYP . 
(1.2n .100 TVP. (.457) 

(2.541 

NETWORKS, INC. 
U.S.A_ Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 130081, KAPPA RHWY 
west Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1531 



2350 DELAY LINES 2350 

SERIES LT14/LD14 TTL SCHOTTKY (14-PIN) 

5·TAP DIGITAL DELAY MODULES 

• TpLI1 and TpHL controlled 
• 14-pin package 
• Available In Auto-Insertable (LT14) 

,and Standard Package (LD14) 
• 5 equally spaced Delay Taps 

SPECI FICATIONS 
Total Delay Times(ns)(') (3): 25, 30, 50, 60, 

75, 100, 125,150, 175,2.00,225,250, 
300, 350, 400, and 500. 

Tap ,Delay,(')' (3): 5 equally·spaced delay 
taps at 20%', 40%, 60%, 80%, and 
100% of nominal Total Delay. 

Delay Tolerance: ±,5% or ± 2 ns, which
ever is greater; referenced from input. 

Output Risetime(Z) (3): 4nS r:naxlmum. 

Notes: 

PARAMETER 
C 

RECOMMENDED OPERATING CONDIT,IONS 

VCC Supply Voltage 

VIH Hlgh·Level Input Voltage 

VIL Low-Level Input Voltage 

11K Input Clamp Current 

10H ' Hlgh·Level .output Current. 

10L Low-Level Output Current , 
TA Operating Free'Alr Temperature: 

DC ELECTRICAL CHARActERISTICS. TEST C.oNDITI.oNS 

VOH 'High-Lavei Qutp!'tVoltage VCC = min, Vil =; max, 10H = mali 

VOL Low-Lavel Output Voltage. VCC = min, VIH = min, I.oL = max 

VIK Input Clamp Voltage VCC = min, II = 11K 

IIH Hlgh'level Input CurrElnt VCC = max, VIN = 2.7V 
VCC = max, VIN = S.2SV 

IlL Low-Level I,nput Current VCC = max, VIN = O.SV 

lOS Short 'Circuit .output Currept VCC = max, VOUT = 0, 
one output at a time 

ICCH High-Le~el Supply Current VCC = max, VIN ,,; .oPEN 

ICCl Low·Level, Supply Current VCC =; max, VIN = 0 

N , H Fanout High-level Output Vce = max, VOH': 2.7V 

NL Fanout l\lw-Level Output Vce = max, VOL = O.SV 

iNPUT PULSE rEST CONDITIONS 

9N Pulse Voltage 

TRI Pulse Rlse·Time 

TW Pulse Width, of Total Delay 

d Duty Cycle , 

(1) Delays measure<! ai 1.5V level on 
leading and trailing edges, 

MARKING & DIMENSIONS In inches & (mm) 

VCC = S.OV, TA"= + 25·C. 

(2) Risetime measured from 0.7SV 
to 2.4V, VCC'= S.OV, TA = +2S·C. 

(3) Measured with no loads on taps. 

PIN NUMBERS 
(tor reference only) 

For RetOnly 

vee 

• 
IN 

. MIN MAX u~lr 

4.75 ' 5.25 V 

2.0 V 

0.8 V 

-18 rnA 

-1.0 rnA 

20 rnA 

0 +70 ·C 

2.7 V 

0.5 V 

-1.2 V 

SO ,.A 
1.0 rnA 

-2 rnA 

-40 -100 rnA 

'75 rnA 

75 rnA 

20 TTL load 

10 TIL load 

3.1 3.3 V 

2.0 NS 

40 % 

50 % 

OUT t 
LD10IXXXXX AGO 

KAPPA (10.18) 
(DATE CODE) MAX 

2" 4 Q ~ 
PART NUMBER EXAMPLE 
Typical Part Number Is a combina· 
tlon of the Basic Series Number and 

INOEXMARK 
IDENTIFICATION 

PIN NO.1 
f--(20~~ 

MAX 

Delay Tln;le .. 

L1'14CB 
I 

BASIC SERIES H 

250 

I 
DELAY TIME 

First tWO digits are significant figures. 
Last digit specifies number of zeros 

. to f,ollow (ns)\ 

12 4 10 6 8 

VCC14 0 ix-- - - - - ----1 
I I 

INI I I 
I I 

GND1 I I L ____________ .J 

INTERNALLY TERMINATED 

.010 + .001 
(.2~ +.G26) 

I .3110(8.P) I 
r-.310(1.87)-i 

Notes: 

.01. :I::.G03 
(.457 :t .078) 

.100 :1::.010 
(15.24 :t :254) 

8 eQUAL SPACES 
EACH .100 ± .010 (2.54 :I:: .254) 

NON·ACCUMULATIVE 
(NOTE 21 

(1) A natch may be substlluted for PIN Ii Dot Index. 
j2) Each termmel I. located within :1::.010 of Ita nominal muiliple of .100 along this 

longitudinal dlmenakMI rel.tI.,. to termlnale 7 and 8 • 

. NETWORKS. INC. 

.GOB (.203) 

.012(.306) 

.... TVP(I.27) 

r'e::N+-__ +-_-!Oe::N~D -.l -1 2 3 4 5 i ~ 
.300 %.010 
(1.82 •. 254) 

u.s.A. Factory Direct: 1443 Pinewood Street,Rahw~y, NJ 07065, Phone' (201) 541-1600, Toll Free 800-2;13-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 

, . . 
A'1532 'Formanufacturers' sales offices,see yellow pages EEM 1985 
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2350 DELAY LINES 2350 

SERIES DL34/DT34 TTL SCHOTTKY (14·PIN) 

TRI PLE·I N ·LI N E 
DIGITAL DELAY MODULE 

FEATURES 
• 14·Pin DIL Package 
• Available in Auto·lnsertable (DL34) 

and Standard Package (DT34) 
• Rlsetime 4ns Maximum(2)(3) 
• Three Independent Equal Delays 
• Operating Temperature O·C to + 70·C 
• TTL Schottky Interfaced 

INPUT TEST CONDITIONS 
Vcc: 5.00V ±0.25V 
Supply Current: ICCH = 90mA max. 

Icel = 115mA max. 
Pulse Voltage: 3.2V ±O.lV 
Risetlme: 2.0 ns max. 
Pulse Width: 100% min. of Delay 
Duty Cycle: 25% or less 

DRIVE CAPABILITIES 
10 TTL loads per line 

12 3 10 

GND7<>---+-----+-----~-~---....... --' 
140-- Vee AlL LINES INTERNALLY TERMINATED 

MARKING & DIMENSIONS in inches'& (mm) 

,NDEXMARK 
IDENTIFICATION 

PIN NO: 1 

.280 
(7.11) MAX 
.320 (8.13) 
.290 (7.36) 

ELECTRICAL 
SPECIFICATIONS 
logic 1: 50IJA max., 2.0V min. 
Logic 0: - 2.0mA max., O.BV max. 
logic 1 Voltage Output: 2.4V min. 
Logic 0 Voltage Output: 0.4V max. 

14 12 10 8 

DL~P':.~XX~/~ PIN NUMBERS 
(DATE CODE) (lor reference only) 

~ 3 5 7 
.780 

('9.81) MAX 

~n:::r------' 

Notes: 

.010 + .001 
(.254 + .025) 

I .3SO. (8.89) I 
1-.31017.87)-1 

.250 
(6.35) MAX 

.018 %.003 
(.457 ± .076) 

(1) A notch may be subslltuted for PIN "1 Dot"tndex. 

.600 .:t.D10 
(15.24 ::t .254) 

3 EQUAL SPACES 
EACH .200 :!; .010 (5.08 ::t .254) 

NON~ACCUMULATIVE 
(NOTE 2) 

(2) Each terminal II localed within :t.01D of Its nominal multiple of .100 along this 
longiludlnal dimension relative to terminals 7 and 8. 

NETWORKS, INC. 

DELAY TIME 
(ns)(1)1(3) 

KAPPA PART # ±S% or ±2 ns, 

XXXXXXXXX whichever 
is greater 

(unless otherwise 
specified) 

DL34CBOSO DT34CB050 5 ±1.5 
DL34CB100 DT34CB100 10 ± 1.5 
DL34CB150 DT34CB150 15 

DL34CB200 DT34CB200 20 
DL34CB250 DT34CB250 25 
DL34CB300 DT34CB300 30 

DL34CB350 DT34CB350 35 
DL34CB400 DT34CB400 40 
Dl.34CB450 DT34CB450 45 

DL34CB500 DT34CB500 50 
DL34CB600 DT34CB600 60 
DL34CB700 DT34CB700 70 

DL34CB800 DT34CB800 80 
DL34CB900 DT34CB900 90 
DL34CB101 DT34CB101 100 

DL34CB125 DT34CB125 125 
DL34CB151 DT34CB151 150 
DL34CB175 DT34CB175 175 

DL34CB201 DT34CB201 200 
DL34CB225 DT34CB;!25 225 
DL34CB251 DT34CB251 250 

(1) Delays \I1easured at 1.5V level on leading edge only. 

(2) Risetime measured from O.75V to 2.4V. 

(3) Measured with no loads. 

VCC OUT, OUT2 OUT3 I 
DT~~~~XX ._(10.16) 

(DATE CODE) MiX • 
IN, IN2 INS GND.--i 

I .800 (20.32)----1 
}-- MAX 

(6.99) 
MAX ~~5 

JL ~i;~.~IN 
.050 TVP -l l-, -Jl-c~87)TYP 
(1.27) .100 TYP. • 

('.54) 

.010 
1·26) 

.OSO (,.'7)TY~ 

7234561 

.300 %.010 
17.62 ±.25) 

" 13 12 11 10 •• I 
L-+------+-J---L 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone, (201) 541-1600, Toll Free 800·223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phorie (213) 283·2048. West Coast Distributor: Phone (213) 283-2058. 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1533 



2350 DELAY LINES 

SERIES OT13 TTL SCHOTTKY (14·PIN) 

DIGITAL ELAY MODULE 

• TTL Schottky Interfa~cf 
• STANDARD 14-pln Package· 
• 3 ns typo Risetlme (~nl1max.) 
• Operating Temperature F\ange: 

O·C to + 70·C 

SERIES DT1~SPECIFICATIONS 
Delay Times (ns): 25, 50, 100, 150,200,250, 

300,350,400,450,500,600,700,600,900, 
1000 (other values available upon request). 

Delay Tolerance: ± 5% or ± 2 ns, whichever 
Is greater (tighter tolerances upon request). 

INPUT TEST CONDITIONS 
Pulse Voltage: 3 .. 2V 
Rlsetimel .. 2.0 ns 
Supply Current: 75 rnA max~ 
Pulse Width: 40% minimum of total delay 
Duty Cycle: 50% max. 

ELECTRICAL CHARACTERISTICS 
COmputer·Grade 

. Supply Voltage: 5.0V ± 0.25V 
logic 1: 

Input Voltage: 2.0V. min. 
Input Current: 50jAA max. 
Output Voltage: 2.7V min. 

logic 0: 
Input Voltage: 0.8V max. 
Input Current: .- 2.0 mA max. 
Output Voltage: 0.5V max. 

DRIVE CAPABILITIES 
Logic 1 Output: 10 TTL Loads/Unit max. 
Logie 0 Output: 10 TTL Loads/Unit max. 

SERIES OT16 TTL SCHOTTKY (16·PIN) 

2350 

MARKING a. DIMENSIONS In Inches and (mm) 

ForRef cRty 

vee OUT :r 
DT13CXXXXX o KAPPA .400 AX 
(DAT~ CODE) (10.16) 

IN G ~ 
I .... M'x.·1 
~(20.32)~ 

·JRL·· ;r~ .. 
.060 TYP '·11 .018 TVP 
(Un -It-C.4S7) 

.008 (.203) 

.012 (.306) 

.050(1.27) TY. ,--___ --,....-1 

5·TAP DIGITAL DELAY MODULE 

FEATURES 
• TTL Schottky Interfaced 
• STANDARD 16~plnPackage 
• 3 ns typo Rlsetlme (4 ns max.) 
• Operating Temperature Range: 

O·C to + 70·C 
• 5 equally spaced Taps 

'14 4 12 6 10 

r--- - - - - ----., 
VCC16~ . I 

I I 
IN1 I I 

I I 
GND8 I I L ______ . ______ .J 

INTERNALLY 
TERMINATED 

SERIES DT16 SPECIFICATIONS 
Total D.,lay Times (ns): 25, 50,100,150,200, 

250,300,350,400,450,500,600,700,800, 
900,1000 (other values available upon request). 

Tap Delay: 20% of nominal Total Delay Time. 
Delay Tolerance: ± 5% or ± 2 ns, whichever 

Is gre~ter; Referenced from input. 

INPUT TEST CONDITIONS 
Pulse' Voltage: 3.2V 
Rlsetlme: .. 2.0 ns 
Supply Current: 75 mA max. 
Pulse Width: 40% minimum of tolal delay 
Duty Cycle: 50% max. 

ELECTRICAL CHARACTERISTICS 
COmputer·Grade 
Supply Vollage: 5.0V ± 0.25V 
logic 1: . 

Inpul Voltage: 2.0V min. 
Input Current: 50jAA max. 
Output Voltage: 2.7V min. 

Logic 0: 
input Voltage: O.BV max. 
Input Current: - 2.0 m)l, max. 
Oulput Vollage: 0.5V max. 

DRIVE CAPABILITIES 
Logic 0 Output: 10 TTL LoadslTap max. 

. 20 TTL Loads/Unit max. 
Logic 1 Output: 20 TTL Loads/Unit max. 

NETWORKS. INC. 

MARKING It DIMENSIONS In Inch •• and (mm) 
For~.Onl., 

vee 13 OUTI 
• DT~~ .... ~AX 

(DATE CODE) (10.1') 

IN 2 4 Q ~ 
I .... MAX I t---- (22.9) ~. 

~
-.-

"'5 

JL . ~'~MIN 
.osoTY. --11. -I1--.018TY. (3.05, 
(1.27) .,';tVP' (,457) 

(2.54) 

~ .D50TYP (1.271 

r'N~ __ -+ ____ G=N~D ~ 

PART NUMBER EXAMPLE 

DT13 (16) 
I 

BASIC SERIES' 

250 

I 
DELAY TIME: Expressed In nanoseconds (ns). 

First two diglls are signillcant figures. 
Lasl digit specifies number 01 zeroes tD follow. 

U,S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ'07065, Phone (201) 541-1600, Toll Free 800·223'()603, Telex 130081, KAPPA RHWY 
W~st Coast Office: .300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283·2048. West Coast Distributor: Phone (213) 283·2058. 

For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 2350 

SERIES ST08C/ST14C TTL SCHOTTKY (8·PIN/14·PIN) 

5- & 10-TAP DIGITAL DELAY LINES 

FEATURES 
• 8-Pin (ST08C) and 14-Pin (ST14C) 

SIP Package 
• TTL Schottky interfaced 
• 5 or 10 equally spaced Taps 
• Risetime: 4 nS Max 

(See Notes 2 & 3) 

SPECIFICATIONS 
Total Delay Times(ns)(1) (3): 25*,50, 100, 

150,200,250,300,350,400,450, 
500,600, 700, 800, 900" 1000. 

'Available in Series ST08 only. 

Tap Delay: 
(ST08) 20% of nom. Total Delay Time. 
(ST14) 10% of nom. Total Delay Time. 

Delay Tolerance: ± 5% or ± 2 ns, 
whichever is greater; referenced 
from input. 

Notes lor Specifications above. 

(1) Delays measured at 1.5V level 
on leading edge only, 
VCC = 5.0V, TA = +25'C. 

(2) Risetime measured from 0.75V to 2.4V, 
VCC = 5.0V, TA = +25'C. 

(3) Measured with no loads on Taps. 

PART NUMBER EXAMPLE 
Typical Part Number is a combina· 
tion of the Basic Series Number and 
Delay Time. 

SToseB 
I 

BASIC SERIES /I 

250 

I 
DELAY TIME 

First two digits are significant figures. 
Last digit specifies number of zeros 

to follow (ns). 

PARAMETER MIN MAX UNIT 

RECOMMENDED OPERATING CONDITIONS 

VCC Supply Voltage 

VIH High-Level Inpul Voltage 

VIL Low-Level Input Voltage 

11K Inpul Clamp Current 

10H High-Level Output Current 

10L Low-Level Output Current 

TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS 

VOH High-Level Output Voltage 

VOL Low-Level Output Voltage 

VIK Input Clamp Voltage 

IIH High·Level Input Current 

IlL Low-Level Input Current 

lOS Short Circuit Output Current 

ICCH High-Level Supply Current 

ICCL Low-Level Supply Current 

NH Fanout High-Level Output 

NL Fanout Low-Level.Output 

INPUT PULSE TEST CONDITIONS 

EIN 

TRI 

TW 

d 

IN 2 

Pulse Voltage 

Pulse Rise-Time 

Pulse Width, of Total Delay 

Duty Cycle 

SERIES Sl08 SCHEMATIC 

3 4 5 6 

"NO B 0--------' 

Vee' cr--- INTERNALLY TERMINATED 

MARKING & DIMENSIONS in inches & (mm) 

~ 
,---.. ST"'O."'C"'.X"'XX.-----, .175 

• KAPPA (4.46) 
(DATE CODE) MAX 

I----(;lj,',,-/ I 
I MAX I 

'~~iO,'.~ (7.621 MIN 

L ~ 
.15:t:.03 -r 

(3.81 :t:.76) MIN I 
'-'2345678 

I Pinnumbersforref&lllnc&only. .050 

(1.27) 
TVP 

,,--jj-____ ~--.l. 

4.75 5.25 V 

2:0 V 

0.8 V 

-18 mA 

-1.0 mA 

20 mA 

0 +70 ·C 

TEST CONDITIONS 

VCC = min, VIL = max, 10H = max 2.7 V 

VCC = min, VIH = min, 10L = max 0.5 V 

VCC = min, II = 11K -1.2 V 

VCC = max, VIN =' 2.7V 50 ~A 

Vcc = max, VIN = 5.25V 1.0 mA 

VCC = max, VIN = 0.5V -2 mA 

VCC = max, VOUT = 0, -40 -100 mA 
one output at a lime 

VCC = max, VIN = OPEN 75/150 mA 

VCC = max, VIN = 0 75/150 mA 

VCC = max, VOH = 2.7V 20 TTL load 

VCC = max, VOL = 0.5V 10 TTL load 

3.1 3.3 V 

2.0 NS 

40 % 

50 % 

SERIESST14 SCHEMATIC 

4 5 6 7 8 9 10 11 12 13 

,::.:aiffimf~--
L __________________ ~ 

INTERNALLY TERMINATED 

.-----~===------.~ 
$T14CBXXX I .. 
(DA~~P6~DE) ~.~ 

"-----'---''''--'---'----------'·1' r--------(!:kBl-----.., 

r-------------------~__r 

.35 
(8.89) 
MAX 

Lr-IT--ii--rr-ri-lr-ii--rr-irii'-ii--;r.;r,;-,J--.l .10 

Pin numbars Iorftllsn!llOe only. 

1.30;1;.01 
1------(33.02 ;1;.25) -----I 

13 EQUAL SPACES 
EACH .100 (2.54) 

(2.54) I MIN 

NETWORKS. INC. 
U_S_A. Factory Direct: 1443 Pinewood Street, Rah'way, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 139408, KAPPA CRET 
West Coast Office: 300 Cypress Ave_, Alhambra, CA 01801, Phone (213) 283-2048, West Coast Distributor: Phone (213) 283-2058. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1535 
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2350 DELAY LINES 2350 

SERIES DTOa. TTL SCHOTTKY (a-PIN) 

5·TAP DIGITAL DELAY MODULE 

FEATURES 
• TTL Schottky Interfaced . 
• a-pin package 
• 5 equally spaced taps 
• Operating Temperature Range: 

O°C to + 70°C 
• Risetime: 4ns max.(2)(3) 

INPUT TEST 
CONDITIONS 
Pulse Voltage: 3.2V 
Risetime: 2ns 
Supply Current: 75 mA max 
Pulse Width: 40% min. of total delay. 
Duty Cycle: 50% max. 

Vee 8 0 

IN 1 

r--
~ X 
I 

ELECTRICAL 
SPECIFICATIONS 
Supply Voltage (Vce): 5.0V (±0.25V) 
Logic 1 Input Current: 50llA max. 
Logic 0 InPlltCurrent: - 2mA max . 
Logic 1 Voltage Output: 2.4V min. 
Logic 0 Voltage Output: 0.4V max. 

DRIVE CAPABILITIES 
Logic 0 Output: 10 TTL Loads/Tap max. 

20 TTL Loads/Unit 
max. 

Logic 1 Output: 20 TTL Loads/Unit 
max. 

7 2 63 5 

----I 
1 
I 
I 
I 

.. GND4 I I 
L ________ --__ .J 

INTERNALLY TERMINATED 

.' 

'NETWORKS, INC. . . . . . . 

Total Delay Tap Delay 

PART 
• (na)""" (na)""'" 

:!:5% :!: 5% or ':!: 2I1a, 
NUMBER WIG'" 

DT08CB250 25 5 
DTOSCB500 50 10· 
DT08CB10l. 100 20 
DT08CB151 150 30 

DT08CB201 200 40 
DT08CB251 250 50 
DT08CB301 300 ~O . 
DT08CB351 350 70 

DT08CB401 400 80 
DT08CB451 450 90 
DT08CB501 500 .1oq 
DT08CB601 600 120 

DT08C8701 700 140 
DT08CB801 800 160 
DTOSCB9.01 900 180 
DTOSCB102 '1000 200 

Notes: 
(1) Delays measured at 1.5V level on leading edge only. 

(2) Risetime measured from O.75V to 2.4V. 
(3) Measured with no loads on taps. 
(4) Tap tolerances refeienced from input. 

MARKING & DIMENSIONS 
In Inches and (mm) 

DT08XXXXX 
t 

·(DA~~PcitDe) 
.400 

(10.16) 
MAX 

L--_---l~. 

I-(;~O)--l 

Q ::l::' 
MAX 

+ 
.120 (3.05) 

, MIN 

<2~:),--I L II .020 t 
TYP - I I' -11- (.51) 

TYP 

0 0 0 
1 2 3 

8 7 6 
0 0 0 

0 
4 

5 
0 

t 
.300 ".01 o 

~) (7.62 t2 

U.S.A. Factory Direct: 1443 Pinewood Street, Raliway, NJ 07065, Phorie (201) 541-1600, Toll Free 800·223-0603, Telex 130OS1, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283·2048. West Coast Distributor: Phone (213) 283-2058. 

A·1536 For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 2350 

SERIES DT38 TTL SCHOTTKY (8·PIN) 

TRIPLE·IN·LINE 
DIGITAL DELAY MODULE 

FEATURES 
• a-Pin DIL Package 
• Risetime 4ns Maximum i2)(3) 
• Three Independent Equal Delays 
• Operating Temperature Range: 

OOG to + 70°C 
• TTL Schottky Interfaced 

INPUT TEST 
CONDITIONS 
Vc: S.O ± 0.2SV 
Supply Current: ICCH = 90mA max. 

ICCl = 11SmA max. 
Pulse Voltage: 3.2V 
Risetime: 2.0 ns 
Pulse Width: 100% min. of Delay 
Duty Cycle: 2S% or less 

7 2 

ELECTRICAL 
SPECIFICATIONS 
Logic 1: SOIlA max., 2.0V min. 
Logic 0: - 2.0mA max., o.av max. 
Logic 1 Voltage Output: 2.4V min. 
Logic 0 Voltage Output: 0.4V max. 

DRIVE CAPABILITIES 
10 TTL loads per line 

6 3 5 

GND 4O-------~~--~--------~----~--------~----~ 

8 <>-- VCC ALL LINES INTERNALLY TERMINATED 

NETWORKS. INC. 

DELAY TIME (ns~I)(3) 
KAPPA PART It ±5% or ±2ns, 

XXXXXXXXX whichever is greater 
(unless otherwise 

specified) 

DT38CB050 5 1.5 
DT38CB100 10 1.5 
DT38CB150 15 2.0 

DT38CB200 20 
DT38CB250 25 
DT38CB300 30 

DT38CB350 35 
DT38CB400 40 
DT38CB450 45 

DT38CB500 50 
DT38CB600 60 
DT38CB700 70 

DT38CB800 80 
DT38CB900 90 
DT38CB101 100 

DT38CB125 125 
DT38CB151 150 
DT38CB175 175 

DT38CB201 200 
DT38CB225 225 
DT38CB251 250 , 

(I) Delays measured at I.SV level on leading edge only. 

(2) Risetime measured from O.7SV to 2.4V. 

(3) Measured with no loads. 

MARKING & DIMENSIONS 
in inches.and (mm) 

t 
DT38XXXXX .4D0 

• KAPPA (10.16) 
(DATE CODE) MAX 

'-------'~ 
I- (i~~o)--l g -. 

.275 (6.99) 
MAX 

t 
I, .120 (3.05) 

I MIN 

(2~~) --.l L II .020 t 
TYP -I 1- --II-- (.51) 

TYP 

0 0 
1 2 

0 0 
3 4 

.300 tOl o 
54) 

8 7 8 5 
(7.62 t2 

0 0 0 0 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 130081, KAPPA RHWY • 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1537 



2350 DELAY LINES 2350 

SERIES LS14/LDS14 TTL LOW POWER SCHOTTKY (14·PIN) 

5~TAP DIGITAL DELAY LINES 

FEATURES 

• 14-Pin AutQ-lnsertable (LS14) and 
Standard Package (LDS14) 

• TTL Low POwer Schottky 'Interfaced 
• 5 Equally Spaced Tape 
• Risetime: 8, nS Max(2)(3} 
• Operating Temperature- Range: 

O°C to +70°C ' 
• Drives up to 20 Low Power 

TTL Loads 

PART NUMBER EXAMPLE 
'Typical Part Number is a combina
tion of the Baslc Series' Number and 
Delay Time. 

LS14CB 
I 

BASIC SERIES II 

250 

I 
DELAY TIME 

Fi"rst.two digits are significant figures. 
Last digit specifies number of zeros 

, to follow (ns), 

Notes f,or Specifications above. 

(1) Delays measured at 1.5V level 
on leading edge only 

VCC = '5.0V,TA = +25~C .. 
(2) Risetime measured from 0.75V 

t02.4V,VCC = 5.0V,TA = +25"C. 

(3) Measured with no loads on Taps. 

12 4 10 6 8 

r--- - '- - - .,----, 
VCCI4~' I 

I i 
INI I I 

I I 
GND7 I I 'L ___ :... ________ ..J 

INTERNALLY TERMINATED 

SPECIFICATIONS 
Total Delay Timas(ns)(l) (3): 50, 60,75, 

100,125,150,200,250,300,400, and 
500. . 

Tap Delay: 20% of nominal Total Delay 
'Time 

Delay Tolerance: ±,5% or ± 2 ns, which
ever is greater; referenced from 
Input. ' 

MARKING & DIMENSIONS in Inches & (mm) 

.010 ±.D01 
(.254 :.025) 

INDEX MARK 
IDENTIFICATION 

PIN NO.1 

14 13 '12 11 10.. 9 8 

~rr:.-------, 
,250 

16.35) MAX h-......... r-rr-Tl",-'-rI 

I 350(8_ 1.018 :!:.003 
1-:310 (7:87)-1 (.467 .;t .076) .. 300 

17,62) 
.6(MJ ±.010 

(15.24 oS: .254) 
EQUAL SPACES 

EACH .100 ±.010(2.54 :t.!54) 
NON·ACCUMULATIVE (NOTE 2) 

Notes: 
(1) A notch may be substituted for PIN '1 Dot Indax. 

INPUT TEST CONDITIONS 
vcc: 5.0 ±0.25VDC 
Pulse Voltage: 3.2 ±0.1V 
Risetime: 2 nS Max. 
Current: 6 rnA Typical 
Pulse Width: 40% min. of Total Delay Time 
Duty Cycle: 50% max. 

For R.t. Only 

yee OUT I 
LDS14XXXXX •• 

• IDA~~Pl~DE) (:~:» 
IN 2' G ~ 
~ (20~ -------l 

MAX 

~
------. 

.21' 
16.99) 

- MAX 

.' .120MIN. 
I .... ) 

~r L --Ib,...II--e.l\, ~ 
1"'41 

.050 TVP.(1.27) 

~IN~ ____ ~ __ ~G=ND~~ 
l' 2 3 - --4 5 • 7 

(2) Each terminal is localed with 1: .010 of lis nominal rnuHipie 01 .100 along thla 
longitudinal dlmanaton relall~ 101ermlnals T and a. 

.... (.1Oa) 

.0121.306) .3OD ~.010 
17.62 ~.2541 

NETWORK~JINC. 
U,S;A. Factory Direct: 1443 Pinewood Street, Rahway,'NJ07065, Phone (201)541-1600, To Ii Free 800-223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283·2048. West Coast Distributor: Phone (213) 283-2058. 

. .' . 

For manuffjcturers' sales offices, see yellow pages EEM 1985 
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2350 DELAY LINES 2350 

SERIES LDS34 TTL LOW POWER SCHOTTKY (14·PIN) 

TR,IPLE-IN-LINE DIGITAL DELAY 
MODULE 

FEATURES 
• 14-Pln Standard Package 
'" TTL Low Power Schottky Interfaced 
• 3 Independent Equal Delays 
• Risetime: 8 nS Max(2)(3) 
• Operating Temperature Range: 

O°C to + 70·C 
• Drives up to 20 Low Power 

TTL Loads 

PART NUMBER EXAMPLE 
Typical Part Number is a combina
tion of the Basic Series Number and 
Delay Time. 

LD34CB 250 
I 

BASIC SERIES H I 
DELAY TIME 

First two digits are significant figures. 
Last digit specifies number of zeros 

to follow (ns). 

12 3 

SPECIFICATIONS 
Total Delay Times(ns)(l) (3): 50, 60, 75, 

100,125,150,200,250. 

Delay Tolerance; ± 5% or ± 2 ns, which
ever is greater; referenced from 
input. 

INPUT TEST CONDITIONS 
VCC: 5_0 ± 0.25VDC 
Pulse Voltage: 3~2 ±0.1V 
Risetime: 2 nS Max_ 
Current: 6 rnA Typical 
Pulse Width: 100% of Total Delay Time 
Duty Cycle: 25% max. 

Notes lor Specifications above. 

(1) Delays measured at 1.5V level 
on leading edge only, 
VCC = 5.0V, TA = + 25°C. 

(2) Risetime measured from 0.75V 
to 2.4V, VCC = 5.0V, TA = +25°C. 

(3) Measured with no loads on Taps. 

10 5 8 

GND 7 o-----~----~--------~----_+--------~~--~ 

140-- Vee 
ALL LINES INT'ERNALL Y TERMINATED 

NETWORKS. INC. 

MARKING & DIMENSIONS in inches & (mm) 

vcc 

• 
-INl 

I. 

OUTl OUT2 OUT3 I LDS34CBXXX 
KAPPA .400 (10.16) 

(DATE CODE) MAX 

IN2 IN3 GND ~ 
.800 (20.32)_1 

MAX 

MAX I (:.b) 
r,:::'-t- .120 MIN 
~(3.05) 

~ -H--(~4~7)TYP 
.100 TYP. 
(2.54) 

.050 (1.27) TYP + 
c:;:I c::::::I c::::t _ 

1234587 

.300 :0.010 
(7.62 :0.25) 

11 10 9 8 I 
'-t-------i---l--L 

.800 
(15.24) 

U.S:A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1539 
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2350 DELAVLiNES 2350 

SERIES SMT08 TTL SCHOTTKY (8 PIN) 

SURFACE MOUNTED DELAY MODULE 
PARAMETER MIN 'TYP MAX UNIT 

RECOMMEN,DED OPERATING CONDITIONS 

• Surface Mounted 
Device (SMD) 

• 8 Pin Package 
• 5 equally spaced taps 

• TTL Schottky interfaced 

Marking and Dimensions, in (mm) 

SMT08CA xxx --:r .t 
t(A..PPA (6.11)(10. 

•. '~"oo.. ~-I 
.100 I i-- -II.- .010 .079 
(~yS:)~ (~::) (2.01) 

:L' .010~ 1-
.421 (0.25) 

(10.69) 

72635 

. r:--- - - - - ----, 
VccS ~ I 

I I 
I. I IN1 

I I 
I I L ___________ ..:...J GND4 

INTERNALLY TERMINATED 

Vee Supply VoHage 

VIH High-Level Input VoHage 

VIL Low-Level Input VoHage 

11K Input Clamp Current 

10H High-Level Output Current 

'IOL Low-Level Output Current 

TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS 

'VOH High-Level Output Voltage 

VOL Low-Level Output VoHage 

VIK Inpul Clamp VOHage 

IIH High-LOvellnput Current 

IlL Low-Level !nput Current 

lOS Short Circuit Output Current 

ICCH High-Level Supply Current 

ICCL Low-Level Supply Current 

NH Fanoui High-Level Output 

NL Fanbut Low-Level Output 

INPUT PULSE TEST CONDITIONS 

EIN Pul~VoHage 

TRI Pulse Rise-Time 

TW Pulse Width, ofTolal,Oelay 

d Duty Cycle 

AC ELECTRICAL CHARACTERISTICS 

TpLH Low-to-High Level Oelay Time 

TpTA Temperature Coefficient of Delay 

TpcC VCC Coefficient of Delay 

TRO Output Risetime 

PART Total Delay 
NUMBER . ,(ns),(I) (3) 

SMT08CA250 25 
SMT08CA300 30 
SMT08CA4oo 40 
SMT08CA500 50 
SMT08CA600 60 
SMT08CA750 75 
SMT08CA10l 100 

VA.FlFI.A: N NETWORKS. INC. 

4.75 5.00 5.25 V 

2.0 V 

O.S V 

-18 mA 

-1.0 mA 

20 mA 

0 +25 +70 °c 

TEST CONDITIONS 

VCC~min, VIL ~max, IOH~maX 2.7 3.4 V 

Vcc~min, VIH~min, IOL ~max 0.5 V 

VCC~min, II~IIK -1.2 V 

VCC~max, VIN~2.7V 50 "A 

VCC~max, VIN~5.25V 1.0 mA 

Vcc~max, VIN~0.5V -2 mA 

Vcc~max, VOUT~O, -40 -100 rnA 
one output at a time 

VCC~max, VIN~OPEN 30 75 mA 

Vcc~max, VIN~O 65 75 mA 

Vcc~max, VOH~2.7V 20 TIL load 

Vcc;=max, VOL ~0.5V 10 TILioad 

3.1 3.2 3.3 V 

2.0 NS 

40 100 % 

25 50 % 

Vcc~typ, TA~typ, EIN~tyP -5 +5 %. 

TW~typ, d~tyP(1)(2)(.) 

Vcc~typ, TA~min-to-max 115 700 ppmrc 

EIN~tyP, TW~~p, d~typ(1)(2)(3)(61 

VCC~min-to-max; TA~tyP 0.2 %(mV 

EIN ~ typ, 'T W ~ typ, d ~ typ(1 )(2)(4)(6) 

VCC;=typ, TA~typ, EIN~tyP 3 4 nS 

TW~typ, d~tYP(5)(.) 

Tap Delay Note. 
(n5)(I) (3) 1. Delays measured at 1.5V level 'On leading edge only . 

·2. Delay tolerances: ± 5% or '± 2n5, whichever is greater, referenced 

5 
6 
8 

10 

from input. , 
3. Temperature coefficient of delay will vary, depending upon total delay, 

according to the formula: T PTA ~[loo+(15,000fTpLH)] 
4. Delay will vary approximately 1 % for every 1 % change in supply'VOtt&gE 
5. Risetime measured from 0.75V to 2.4V level. 

12 6. Measured with no loads on taps. 
15 
20 

. U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603; Telex 130081, KAPPA RHWY 
West Coast Office: 300'Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 

A'1540 For manufacturers' sales offices, see yellow pages EEM 1985 
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2350 DELAY LINES 

SERIES SMT28/29 TTL SCHOTTKY (28 PIN) 5-TAP/10-TAP 

SURFACE MOUNTED DELAY MODULE 

• Surface Mounted 
Device (SMD) 

• TTL Schottky interfaced 

• 28 Pin Package 
• 5 equally spaced taps 

Marking and Dimensions, in (mm) 
045 ~ 45 

~141';:':';' ~::;~ 

:~ ~ 
: ~ 1/ SMT28CA XXX ~ : ! 
:,. ~API=IA ~: A65max 
~ ~ (DATE CODE) ~ (11.81) 

1O~ ~~ I 
11[ ;l~ 

b£.~~~~~:j718 024lyp 
(0.61) .465max 

pI.BI) 

~;,~~ 
bmwcl· I 113-r 

(2.871 195 rna. : -r- (495) 

016-.1 1 :: ~ 
(041) I ~ I; 082 --I _______ . 

050 Iyp (209) 
(127) 

2 15 28 17 26 

V~. f~~--+-~ ~ i- ------1 
IN12 ( . J I , I 

GND18o-~-------L-i __ L-L-~ __ -J 
1 ______ ---------------

INTERNALLY TERMINATED 

PARAMETER 

RECOMMENDED OPERATING CONDITIONS 

Vcc Supply Voltage 

VIH High-Level Input Voltage 

VIL low-level Input Voltage 

11K Input Clamp Current 

IOH High-Level Output Current 

IOL Low-Level Output Current 

TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS 

VOH High-Level Output Voltage 

VOL Low-Level Output Vonage 

VIK Input Clamp Voltage 

IIH High-Level Input Current 

I,l low-level Input Current 

lOS Short Circuit Output Current 

ICCH High-Level Supply Current 

ICCL Low-Level Supply Current 

NH Fanout High-level Output 

NL Farlout Low-Level Output 

INPUT PULSE TEST «ONDITIONS 

EIN Pulse Voltage 

T RI Pulse Rise-Time 

T W Pulse Width, ofTotal Delay 

d Duty Cycle 

AC ELECTRICAL CHARACTERISTICS 

T PLH Low-to-High Level Delay Time 

T PTA Temperature Coefficient of Delay 

T PCC V CC eoefficient of Delay 

T RO Output Risetime 

PART 
NUMBER(1) 

Total Delay 
(ns)(ll(3) 

TEST CONDITIONS 

Vcc=min, V,l =max,IOH=max 

VCC=min, V,H=min, IOL = max 

Vcc~min, II~IIK 

Vcc~max, VIN~2.7V 

VCC~max, VIN~5.25V 

VCC~max, VIN~0.5V 

VCC~max, VOUT~O, 
one output at a time 

VCC~max, VIN~OPEN 

VCc~max, VIN~O 

Vcc~max, VOH~2.7V 

Vcc~max, VOL ~0.5V 

Vcc~typ, TA~tyP, EIN~typ 

T W ~ typ, d ~ tYP(1)(2)(6) 

VCC~typ, TA~min-to-max 

EIN~tyP, TW~typ, d~typI11(2)(3)(6J 

VCC~min-to-max, TA~tyP 

EIN~tyP, Tw~typ, d~typ(1i(2)(4)(6) 

Vcc~typ, TA~tyP, EIN~tyP 

TW~typ, d~typ(5)(61 

Tap Delay 
(ns)(1)(31 

Notes 

MIN 

4.75 

2.0 

o 

2.7 

-40 

3.1 

40 

-5 

250 

TYP 

5.00 

+25 

3.4 

30/60 

65/120 

3.2 

100 

25 

0.2 

3 

MAX 

5.25 

0.8 

-18 

-1.0 

20 

+70 

0.5 

-1.2 

50 

1.0 

-2 

-100 

75/150 

75/150 

20 

10 

3.3 

2.0 

50 

+5 

700 

4 

1. Delays measured at 1.5V level on leading edge only. 

2350 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

'C 

V 

V 

V 

~A 

rnA 

rnA 

rnA 

rnA 

rnA 

TTL load 

TTL load 

V 

NS 

% 

% 

% 

ppm/'C 

%/mV 

nS 

SeriesSMT28 

SMT28CA250 
SMT28CA300 
SMT28CA400 
SMT28CA500 
SMT28CA600 
SMT28CA750 
SMT28CAIOI 

25 
30 
40 
50 
60 
75 

100 

5 
6 
8 

2. Delay tolerances: ± 5% or ± 2n8, whichever is greater, referenced from 
input. 

3 14 2 15 1 16 28 17 27 26 10 
12 
15 
20 

3. Temperature coefficient of delay will vary, depending upon total delay, 
according to the formula: T PTA = [1 00 + (15,0001T PLH)] -'i=f-ffl-f1i-ffhr 

- - - - -. --I 
4. Delay will vary approximately 1 % for every 1 % change in supply voltage. 

IN 12(-+t>--1 11 ~ I I 
II 

GND18( I I L ________________________ I 
INTERNALLY TERMINATED 

SMT29CA500 
SMT29CA600 
SMT29CA750 
SMT29CA10l 

K~~!K!~ 

50 
60 
75 

100 

5 
6 

7.5 
10 

5. Risetirne measured from O.75V to 2.4V levet 
6. Measured with 110 loads on taps. 
7. Other delays also available upon request. 

U.S.A. Factory· Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1541 



2350 

• TTL and DTl'compatible 
• Meets applicable requirements of 

Mll-D-23859 
• 511 Delay-to-Risetime Ratio 
• 10 Equally Spaced Taps 
• Wide Operating Temperature Range 
• low cost 

ELECTRICAL SPECIFICATIONS 
Total Delay: 10 to 1000 ns 
Tap Delays: 10% increments standard 

(other increments available upon request) 
Risetime: 20% maximum cjf total delay 

(see Table 1) . 
Characteristic Impedance: 50 to 500 ohms (± 10%) 
Attenuation: 2dB maximum (see Table 1) 
Distortion: ± 10% maximum 
Temperature Coefficient of Delay: l00ppm/·C max. 
Operating Temperature Range: - 55·C to + 125·C 
Storage Temperature Range: -65·C to + 130·C 
Insulation Resistance: 1000 megohms min. 

@50VDC @ 25·C 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Co.nfiguration: See FlGURE 2 
Case Material: Molded Epoxy 
Terminals: Flat, DIP·fype (See FIGURE 2) 
Terminal Material: Kovar or equivalent; tin·plated 
Pin Connections: See TABLE II and III 
Potting: 100% filled with a two-component epoxy 
Marking: Includes manufacturer'!! name, part 

number, and date code (See FIGURE 2) 

PART NUMBER EXAMPLE 
Typical pari number is a combination of the Basic Series 
Number, Mounting Height Code, Delay Time, Impedance, 
an'd Pin Sequence Code: 

EXAMPLE: DP14CAfI)112A 
(lOOns, 100 ohm, 0.200" (5.0Bmm) Max. Height, using 
the code "A" Pin Sequence). 

DP14(-16)C A 101 12 . A 
DP14C Is l~.Pln DIP I 
DP16C Is IS-PIn DIP 

MOUNTING HEIGHT CODE 
(See TABLE IV) 

DElAY TIME: Expressed in nanoseconds (ns). 
First two digits are signilicant figures. Last 

·digit specifies number of zeros 
. to follow. 

IMPEDANCE: Expressed in ohms (Q). First digit 
is significant. Last digit specifies number of zeros 

. fo follow. 

PIN SEQUENCE CODE (See TABLE II and III). "STANDARD" 
, Pin Sequence if omitted. 

DELAY LINES 2350 

TABLE I 

Td (n8)(1) Tdltap (n8)(2) (31. Tr 1'8) ATTENUATION (%) TYPICAL per IMPEDANCE (2) 
(:t5%) (:1;10%) M X. 50 100 200 300 500 

10 1 3 ~ 20 2 5.5 3 5 
30 3 6.5 3 5 5 
40 4 8 3 5 5 5 
50 5 10 3 5 5 5 7 
60 6 12 3 5 5 5 7 
75 7V2 15 3 5 5 5 7 

100 10 20 3 5 5 7 7 
120 12 24 3 5 '6 7 8 
150 15 30 3 5 6 7 8 
160 18 36 4 5 6 7 8 
200 20 40 4 5 6 7 8 
220 22 44 4 5 6 7 8 
250 25 50 4 5 6 7 8 
300 30 60 5 . 8 10 10 
375 37Y, 75 7 8 10 10 
500 50 100 8 10 12 12 
600 60 120 15 15 
750 75 150 15 20 

1000 100 200 20 

(1) Or :t 2ns, whichever is greater. (2) Or :t Ins, whichever is greater. (3)For lo-tap lines only. 

TABLE II. PIN·NUMBER SEQUENCE (FOR DP14C ONL Y)* 

CODE IN 10% 20% 30% 40% 50% 60% 70%. 60% 80% OUT GND 

Standard 14 2 12 3 11 4 5 10 6 9 7 1.8 
A 1 2 13 3 12 4 10 5 9 6 7 14 
B 2 3 4 5 6 7 9 10 11 12 13 1,14 
C 7 9 6 10 5 11 12 3 13 2 14 1,8 
D 1 13 2 12 3 11 4 10 5 9 6 7. a. 14 
E 2 3 4 5 6 7,8 9 10 11 12 13 1,14 
F 1 13 2 12 3 11 4 10 5 9 6 7 
G 2 13 3 12 4 11 5 10 6 9 7 B,14 
H 2 3 4 5 6 7 9 10 11 12 13 1 
I 1 13 2 12 3 11 5 10 6 9 7 8,14 
J 1 2 13 3 12 4 10 5 9 6 7 8,14 
U 2 3 4 5 6 8 9 10 11 12 13 1,7 
V 2 3 4 5 6 8 9 10 11 12 13 1 
W 1 13 2 12 .3 11 4 10 5 9' 6 1,14 

'Other pm sequences available upon request. 

TABLE III PIN·NUMBER SEQUENCE (FOR DP18C ONL Y)* 

1 CODE IN 110% 20% 30% 40% 50% 60% 70% 80% 80% . OUT GND 

A 15 I 1~ 14 3 13 4 5 11 6 10 7 1,9 
B 1 2 14 3 13 4 12 5 11 6 8 
C 1 15 3 14 4 13 5 12 6 11 8 9,16 

'Other pin sequences available upon request. 

FIGURE 1 - SCHEM"TIC 

., 
~VV0-~_'N""l~::~::::~::~~~O~U NOMINAL 

L-~_..J "2 T:".':J:~:G 
Hole: 
(1) Extr. GND Pln(s) optIOnal. 

FIGURE 2 - MARKING a DIMENSIONS 
In Inch •• and (mm) 

TABLE IV 
MOUNTING HEIGHT 

CODE DIMENSION (MAX) 

A .200 (5.08) 
B .250 (6.35) 
C .300 (7.62) 

Holel: , . 
m A nolch m.~ be 5l.Ibsiituted for PIN ,t DoIlnHx. 

.o10:t.D01 
,.254=,;.02fi) 

INDEXMAAK 
IDENTIF,CATfON 

PIN HO. 1 

- (7.a2)~1 
.320(1,13) 
.280(7.38) 

I ."", .... I J- .310 ~"1)-f 

SEE 
TABLE .. 

.01' $.G03 
(.4&7:1:.071) 

(2) E.cl:J terminal i.loc.llId "lIh :t .0fO of Itt nomin,1 mulll9lo 01 .100 .klng thl. 
longltudirnll dim .. '." reI,tlve to tttnninala 7 .-d a. 

PIN NUMIERS 
Itor""""'onty) 

NETWORKS. INC. 
U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541·1600, Toli Free 800·223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283·2058. 
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2350 DELAY LINES 2350 

SERIES DP24CANALOG 

24·PIN"DIP DELAY LINE 
(available in full·MIL conformance as Series DP24M) 

TABLE I 

PART NUMllER 
Tf! (n.,1) Tdltlp (ns)<2) Tr (nil Zo (ohms) 

ELECTRICAL SPECIFICATIONS 
Total Delay: 20 to 2000 ns 
Tap Delays: 5% increments standard 

(other Increments available upon request) 
, Risetime: 10% maximum of total delay 

(see Table 1) 
.Characterlstic Impedance: 50 to ~ ohms (± 10%) 
Attenuation: 2dB maximum (see'Table 1) 
Oist6rtion: :i: 10% maximum .' 
Temperature Coefficient of Delay: 1ooppm/·C max. 
Operating Temperature Range: - 55·C to + 125·C 
Storage Temperature Range: -.65·C to + 130·C 
Insulation Resistance: 1000 megohms min. 

@ 50VDC @ 25·C . 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 

(d%1 

20051 ·20 
40051 40 
60051 60 
60051 60 
10151 100 
20151 200 

20012 20 
40012 40 
60012 60 
60012 60 
10112 100 
20112 200 
30112 300 
40112 400 
50112 500 
60112 600 
60112 800 
10212 1000 
12212 1200 
15212 1500 

40022 40 
60022 60 
60022 60 
10122 100 
20122 200 
30122 300 
40122 400 
50122 500 
60122 600 
60122 800 
10222 1000 
12222 1200 
15222 1500 
20222 ~. 

(:1:10%) (Max.) (:1:10%) 

1 3 
2 4 
3 6 
4 8 

50 5 10 
10 20 

1 3 
2 4 
3 6 
4 8 
5 10 

10 20 
100 15 30 

20 40 
25 50 
30 60 
40 60 
50 100 
60 120 
75 150 

2 4 
3 6 
4 8 
5 10 

10 20 
200 15 30 

20 40 
25 50 
30 60 
40 60 
50 100 
60 120 
75 150 
100 200 

Terminals: Flat, DIP·type (See FIGURE 2) 
Terminal Material: Kovar or equivalent, tin-plated 
Pin Connections: See TABLE Ii 

N&les: (1) Or'.:l:2ns, whichever Is greater. (2) .. Or ± fns, whichever Isgrealer. 

Potting: 100% fitled with 
a two-component epoxy 

TABLE H; PIN·NUMBER SEQUENCE' 

CODE TAP 1/ IN 5% ~~~~~~~~~~~~~~~~~~~ GND 
Marking: Includes manu· 

facturer's name, part 
. number, and date code 
.cs-:F)GURE 2) 

A 
B 
C 

2 
'2 

1 

3 
3 
2 

4 
4 
.~ 

5 6 7 
5 6 7 
4 5. 6 

10% 20% 30% 40% 50% 60% 10% 80% 90% 
FIGURE 1 - SCHEMATIC 

IN 

GND 

FIGURE 2-
MARKING & DIMENSIONS 
In Inches and (mm) 

TABLE Iii. 
MOUNTING HEIGHT 

DIMENSION (MAX.) 
,250 (6.35) 

,300 (7,62) 

NoM, 

INDICATES 
LOCAnONOF 

DP24CXXXXXXX 
KAPPA 

(DATE CODE) 

PIN NO. 1 %on:rD'U'1:J'CrD"Cn:n:~ 

, 1----,.270 ----l 
LI (32.26) .Ii:~) 
~TYP. 

T::~E ~ I- ~4 III .100 TVP. (2.54) . 

1.100 :t.010 
11 EQUAL SPACES 

EACH .100 :t .010 ~.54 :t .254) 
NON-ACCUMULATIVE 

(NOTE 2) 
(1) A notch may be ,ubslitutecllor PIN '1 dbt Index. 
(2) Each termlnll is localed .. th ±.010 at it. namin,l multiple at .100 along this 

longitudinal dimension rel,tl,. to lennln,., 12 and 13 .. 

OUT 

1 
GND 

~.'70 --l I (14.48) I 

~ t--i~24I-i 

NETWORKS. INC. 

9 10 
9 10 
8 9 

11 12 14 1'5 16 17 18 19 20 21 22 23 1,24 
11 13 14 15 16 17 18 19 20 21 22 23 12 
10 11 '14 15 16 17 18 19 20 21 22 23 12.24 

'Other pin sequences available upon request. 

HOW TO ORDER 
1. Select MOUNTING HEIGHT CODE from Table III. 
2. Select PART NUMBER CODE from Table I. 
3. Select PIN-NUMBER SEQUENCE CODE from Table II, 
4. Construct the MODEL NUMBER. 

(See example below.) 
This example, Model DP24CB-40112B, identifies a 400n6, 
100-ohm line with 0.300" mounting height and the "B" pin· 
number sequence. 

DP24C 

BASIC 
SERIES 

NUMBER 

C 

MOUNTING 
HEIGHT 
CODE 

, (Table III) 

40112 

PART NUMBER 
(Table I) 

B 

PIN-NUMBER 
SEQUENCE 
(Table II) 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 

SERIES SP07 ANALOG 

7·PIN SIP DELAY LINE 
FEATURES TABLE I 

• 7-PI" SIP Package TOTAL DE~Y TAP DELAY RISETIME 
• Five (5) I;qually-SpacedDelayTaps '. (n_) (n-) (n-) MAX 
• Operating Temperature Range:O·C to + 70·C 

5 :1:0.5 1 :1:0.3 2.0 
• Low Output Distortion - :I: 10% Max. 10 :1:1.0 2 :1:0.4 3.3 
• 5 ns to 100 ns Delay Range 20 :1:1.5 4 :1:0.6 6.0 

(other values available upon request) 30 :1:2.0 6 :1:1.0 9.0 

ELECTRICAL SPECIFICATIONS 40 :1:2.5 8 :1:1.5 12.0 

Total Delay: 5 to 100 ns 50 :1:3.0 10 :1:1.8 15.0 

Tap Delays: 20% In.crements 60 :1:3.5 12 :1:2.0 18.0 

Risetlme: See Table 1 
70 :1:4.0 14 :1:2.0 22.0 

Characteristic Impedance: 50 to 100 ohms (:I: 10%) 60 :1:4.5 16 :1:2.0 24.0 

Attenuation: 5% maximum 90 :1:5.0 18 :1:3.0 27.0 

Distortion: :I: 10% maximum 
100 :1:5.0 20 :1:3.0 28.0 

Temperature Coefficient of Delay: 100ppm/·C max. 
MARKING" DIMENSIONS 

MECHANICAL SPECIFICATIONS In Inch._ and (mm) 

Case ConfiQuration: See Dimension Drawing 
Case Matenal: Molded Epoxy I KAPPA4Q112 I Terminals: Flat, DIP-type.or 24 AWG round leads (DATE CODE) 

.INDEX MARK 
Terminal Material: Kovar or equivalent, tin-plated IDENTIFICATION 
Potting: 100% filled with a two-component epoxy PIN NO.1 

Marking: Includes manufacturer's name, part ~O(2~~ .'18 
number, aod date code (See Dimension Drawing) MAX 1("'5)1 L MAX 

d l--1Cii~ SCHEMATiC 

f r r ! • , .O'r!I="9) ¥. ¥ ¥ ¥ ¥ II ::~l:::~ r.-
IN~ I I I I bOUT Jl .100(2.~ Cl (.25')-1l-

'70 I 10 (:=) TVP TVP 

GROUND TV. 

SERIES SP14 ANALOG 

14-PIN SIP DELAY LINE 
FEATURES 
• 14-Pln SIP Package 
• Ten (10) Equally-Spaced DelayTaps 
• Low Attenuation - 5% Maximum 
• Optional Internal Termination 

ELECTRICAL SPECIFICATIONS 
Total Delay: 10 to 200 ns 
Tap Delays: 10% Increments. 
Risetime: 20% maximum of total delay 

(see Table II) 
Characieristic Impedance: 50 to 100 ohms (± 10%) 
Distortion: 10% maximum 
Temperature Coefficient of Delay: 100ppm/·C max. 
Operating Temperature Range: O·C t6 + 70·C 
Storage Temperature Range: - 55·C to + 125·C 

TABLE II 

TOTAL DELAY 
(ns) :1:5% * 

10 
20 
30 
40 

50 
60 
70 
80 

90 
100 
120 
140 

160 
180 
200 

TAPE DELAY RISmME 
(ns) :"10% * (nl) MAX 

1.0.±0.3 2.0 
2.0 :1:0.4 4,0 
3.0 :1:0.5 6.0 
4.0 ±0.6 .' 8.0 
5.0 ±0.8 10.0 
6.0 12.0 
7.0 14.0 
8.0 16.0 

9.0 18.0 
10.0 20.0 
12.0 24.0 
14.0 28.0 

16.0 32.0 
18,0 36.0 
20,0 40.0 MECHANICAL SPECIFICATIONS 

Same as Serles.SP07 above. 
,. Or ± 1 ns, whichever Is grealer, referenced from mput. 

MARKING" DIMENSIONS In Inch._ and (mm) 
r---~------------------------------~-' 

SCHEMATIC 
4 & 8 7 8 9 10 11 12 

*(OPTIONAL) 14 

L KAPPA 20112 
(DATE COD&) 

.... 
(8.78) 
MAX 
"!;JIi-1nrT'TlrTT1ri"nr-rrJ 

-11 .100TYP(2.54) \ I 
1-.024(.810) ~ I-

TV. 

INDEX MARK , 
IDENTifiCATION PIN NO.1 

NETWORKS. INC. 

... 6 
(6.48') 
MAX ui 

.376 y (11.531 
MAX ,----
.~ 

.010 
(.254) 

2350 

DC RESISTANCE .(12) MAX. PER IMPEDANCE (12) 

50 100 

0.3 0.5 
0.5 1.0 
0.8 1.5 
1.2 2.5 

1.8 4.0 
2.3 5.0 
2.5 
3.5 

4.2 
4.5 
5.2 

PART NUMBER EXAMPLE 
Typical part number is a combination of the 
Basic Series Number, Mounting Height Code, Colay 
Time, and Impedance 

EXAMPLE: Spg7CB100Sl 

SP07C B 100 51 

--J J J NUMBER 

MOUNTING HEI8HT CODE 

DELAY TIME: Expressed In nanoseconds (n5:) 
First two digits are significant figures. 

Last digit specifies number of zeros to follow 

IMPEDANCE: Exprsssed in ohms (12). 
First digit is signlftdan(, 

Last digit specifies number of zeros to follow. ~ 

DC RESISTANCE (SI) MAX. PER IMPEDANCE (12) 

50 100 

1.0 
1.0 4.0 
1.0 
1.0 4.0 

1.0 
2.0 4.0 
2.0 
2.0 4.0 

2.0 
2.0 4.0 

6,0 
6.0 

6.0 
6.0 
6.0 

PART NUMBER EXAMPLE 

Typical part number is a combination of the 
Basic Series Number, Mounting Height Code, Deray 
Time, and Impedance 
EXAMPLE: SP14CD1OD51T 

SP14C 0 
BASIC SERIESJ J 

NUMBER 

MOUNTING HEIOHT CODE 

100 51 

I 
DELAY TIME: Expressed in nanoseconds (os) 

First two digits are significan1 figures. 
last digit specifies number of zeros to follow 

IMPEDANCE: ExprsssBllln Ohms (12). 
. First digit is significant. 

Last dlgi(specifles number 01 zeros to follow. 

INTERNAL TERMINATIOII: (OPTIONAL, 

T 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541·1600, Toll Free 800-223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300. Cypress Ave., Alhambra, CA 91801, Phone (213) 283~2048. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 

CUSTOM' MINIATURE & 
PRECISION. DELAY' LIN ES • • • 
Optimization of Most Critical Parameters as Required. 
Over the past two decades, Kappa has 
optimized, packaged, and critically 
tested literally thousands of specific 
variations of several hundred different 
passive and hybrid delay lines: fixed 
tapped, continuously adjustable, and 
electrically trimmable (varactor-tuned) 
lines; over virtually the complete 
signal spectrum from control (subaudio), 
through audio, sonar, RF, HF, and a 
wide variety of pulse rates widths and 
duty cycles. 

Typical design families include: 

• PRECISION SONAR DELAY LINES 
(Series A) 500 I'sec to 10' I'sec ± 1 %; 
linear to ± 0.05% 

• LOW-DISTORTION LINES (Series D) 
Delay-to-Rise-time Ratio: 50 max.; 
Bandwidth: 50 MHz max. 

• MINIATURE CONTINUOUSLY 
VARIABLE DELAY TRIMMERS 
(Series TIl Size: % Cubic Inch; 
up to 120 ns; resolution .. 0.25 ns. 

• SUPER'11™ DELAY LINES (Series H) 
Embody New Design Principle 
Providing the Highest Efficiency 
Yet Obtainable in Lumped-Constant 
Delay lines. 

• MINITRIM DELAY LINE (Series MT) 
Resolution Less Than .5 ns and Delay 
Ranges Up to 300 ns. 

• VIDEO BROADCASTING DELAY 
LINES (Series BC) Widely Used 
in the Most Demanding Color TV 
Applications in American and 
European $ystems 

• TRANSPONDERrrACANIDME 
(Series C) Designed to Meet the 
Requirements of MIL-D-23859 and 
to Withstand the Most Rigorous 
Military Environments. 

ELECTRICAL SPECIFICATIONS 

DESCRIPTION 

75 
100 to 

1K 

N/A N/A N/A 

N/A N/A 50 

N/A = Not Applicable: 

NETWORKS, INC. 

+ 10 
-0 

300 to 50 to 100 to 
2K 2K lK 

10 10 

N/A N/A > 0' .1% 
or 1 ns 

11 150 

+10 
-0 

100 to 50 to 
20K lK 

10 

N/A .25n5 

200 

U.S.A. Factory Direci: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 541-1600, Toll Free 800-223-0603, Telex 130081, KAPPA RHWY 
West Coast Office: 300 Cypress Ave., Alhambra, CA 91801, Phone (213) 283-2048. West Coast Distributor: Phone (213) 283-2058. 
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+10 
-0 

300 to 
500 

10 

.25n5 

A·1545 

i 
i~ 

It 
II 
I~ 
'I I; 



DIGITAL DELAY 
MODULES 
- 14 PIN PACKAGE 
- TIL AND DTL COMPATIBLE 
- 5 EQUALLY SPACED TAPS 

Part Total Delay TaPtoTa~ 
Number nS ± 5% Delay nS 2) 
NP-55002 25 5 
Np:55012 30 6 
NP-55022 50 10 
NP-55032 60 12 
NP-55042 75 15 
NP-55052 100 20 
NP-55062 125 25 

NOTES: 1) TA ;. 25°C, Vee = 5.0V 
2) Measured at 1.5V levelleadinQ edge, 

tol. ± 5% or ± 2nS, whichever IS greater 

10 TAP DIGITAL 
DELAY MODULES 
REDUCED SIZE 
- 14 PIN PACKAGE 
- TIL AND DTL COMPATIBLE 
-10 EQUALLY SPACED TAPS 
- TIG.HT TOLERANCES 
-16PIN PACKAGE IS 

ALSO AVAILABLE 

Part Total Delay TaptbTap 
Number nS ± 5% Delay riS (2) 
NP-65802 50 5 
NP-65812 100 10 
NP-65822 150 15 
NP-65832 200 20 
NP-65842 250 25 

NOTES: 1) TA = 25°C, Vee = 5.0V 
2) Measured at 1.5V levelleadinQ edge, 

tol. ± 5% or ± 2nS, whichever IS greater 

.010 
-;25 

OUTT 
NP-XXXX 400 
DATE CODE ~0.16 Max. 

Vee 

IN 2 4 G ~ 

I--~Max'-4 INCHES. XXX •. 010 . 

mm ,XX ± .25 ----, 
'q~Max I ::±ttth'2 4 10 6 8 

IN 

__ H_.2.!.!!.TYP. 7 
45 GND 

Rise Time 
nS Max. (3) 

Part Total Delay Tap to Tap Rise Time 
Number nS ± 5% DelaynS (2) nS Max, (3) 

3 NP-55072 150 30 3 
3 NP-55082 200 40 3 
3 NP-55092 250 50 4 
3 NP-55102 300 60 5 
3 NP-55112 350 70 5 
3 NP-55122 400 80 5 
3 NP-55132 450 90 5 

NP-55142 500 100 5 

31 Measured from 0,75V to 2.4V 
4 Measured with no load on taps 

.010 
---:25 

Vee 1 3 5 7 9 Out T 
.050 

~ ____ ~ ___ 1_~2_7~T~ 

NP-XXXX 0400 
DATE CODE iO,i6 Max. 

IN 2 4 6 8 G ~ 

L .800 M ----l 1- 20,32 ax. -I mm ,XX±,25 
INCHES .XXX±.010 

-. 13 3 12 4 II 5 10 6 9 8 
.300 

·~::·:~o:,tU1UIIth 
14 O---Vcc 

Rise Time 
nSMax. (3) 

Part Total Delay TaFcto Tap Rise Time 
Number nS ± 5% ' Dea~ nS(2) nS Max, (3) 

3 NP-65852 300 30 5 
3 NP-65862 350 35 5 
4 NP-65872 400 40 5 
4 NP-65882 450 45 5 
4 NP-65892 500 50 5 

3) Measured from 0.75Vto 2.4V 
4) Measured with no load on taps 

For manufacturers' sales offices, see yellow pages 



DUAL TRiGGERABLE 
DIGITAL DELAY 
MODULES 
.14 PIN PACKAGE 
• TIL AND DTL COMPATIBLE 

.010 
-:23 

Vee 3 OUT T 
NP-XXXX .400 
DATE CODE 10.16 Max. 

IN 2 4 G ~ 

mm ,XX ± ,25 
,-_~.B;;;00c.. ------1 
r- 20.32 M.X.~ 

INCHES .XXX ± .010 

-r • 5 EQUALLY SPACED TAPS 
• HIGH PERFORMANCE 
• EACH UNIT 

PROVIDES 
10 TIMING 
EDGES 

~Max. 1 ::±ttth12 
4 10 6 8 

IN 

~f.-~TVP. ~ 
.45 GND 

Part Total Delay Tap to Tap 
Number nS ± 5% Delay nS(2) 

NP-66102 25 5 + 2 
NP-66112 50 10 + 2 
NP-66122 75 15 ± 2 
NP-66132 100 20 ± 2 
NP-66142 125 25 ± 2 

NOTES: 1) TA = 25°C, Vee = 5.0V 
2) Measured at 1.5V level. either 

leading or trailing edge. 

TRIPLE DIGITAL 
DELAY MODULES 
• 14 PIN PACKAGE 
• TIL AND DTL COMPATIBLE 
• THREE INDEPENDENT 

Rise Time Part 
nS Max. (3) Number 

3 NP-66152 
3 NP-66162 
3 NP-66172 
3 NP-66182 
4 NP-66192 

NP-66202 

3) Measured from 0.75V to 2.4V 
4) Measured with no load on taps 

.010 
.25 

140- vee 

Total Delay 
nS ± 5% 

150 
200 
250 
300 
400 
500 

Tap to Tap 
Delay nS (2) 

30 ± 3 
40 + 4 
50 + 5 
60 + 3 
80 + 4 

100 + 5 

.050 

1.27:J 

Rise Time 
nS Max. (3) 

4 
4 
4 
5 
5 

5 TVD. 

Vee ,,12 10 Ou f = C 

NP-XXXX .400 M f---
DATE CODE 10,16 ax. -

~ ___ 3 ____ 5 ___ G~~ 

r------1--i-r 
.275 

.300 
7,62 

INCHES.XXX ± .010 
mm ,XX ± ,25 

12 3 10 5 8 EQUAL 
DELAYS 6,98 Max. 

~! ;:---~--r.rni'\"':rTT~ 
:},~~ Min. 

7 
GNDo---~----------~--------~ 
14 c>-- Vee 

Part" Delay Rise Time 
Number Time nS (2) nS Max. (3) 

Part Delay Tolerance Rise Time 
Number Time nS(2) nS nS Max. (3) 

NP-65502 5 + 1.5 3.0 NP-65572 50 ± 2.5 3.0 
NP-65512 10 ± 1.5 3.0 NP-65582 60 ± 3.0 4.0 
NP-65522 15 + 1.5 3.0 NP-65592 70 + 3,0 4.0 
NP-65532 20 ± 1.5 3.0 NP-65602 75 + 4.0 4.0 
NP-65542 25 + 1,5 3.0 NP-65612 80 + 4,0 4.0 
NP-65552 . 30 + 2.0 3,0 NP-65622 90 + 4,0 4.0 
NP-65562 40 ± 2.5 3,0 NP-65632 100 + 5.0 4.0 

NOTES: 1) TA = 25°C, Vee = 5.0V 3) Measured from 0,75V to 2.4V 
2) Measured at 1.5V level leading edge, 4) Measured with no load on taps 

EEM 1985 For manufacturers' sales offices. see yellow pages A·1547 



DIGITALDELAY 
MODULES 
• 14 PIN PACKAGE 
• TIL AND DTL COMPATIBLE 
• 5 EQUALLY SPACED TAPS 

Part Total Delay TaFctoTa~ 
Number nS +5% DeaynS 2) 

NP-66002 25 5 
NP-66012 50 10 
NP-66022 100 20 
NP-66032 150 30 

NOTES: 1lT. = 25°C, Vee = 5.0V 
2 Measured at 1.5V level leadinQ edge, 

tol. ± 5% or ± 2nS. whichever IS greater 

DIGITAL 
DELAY MODULES 
• 14 PIN PACKAGE 
• TIL AND DTL COMPATIBLE 
• 5 EQUALLY SPACED TAPS 

Part Total Delay TaptoTap 
Number nS ± 5% Delay nS(2) 
NP-67002 25 5 
NP-67012 50 10 
NP-67 022 75 15 
NP-6703'l. 100 20 
NP-67042 150 30 

NOTES: 1J T. = 25°C, Vee = 5.0V 
2 Measured at 1.5V level leadinQ edge. 

tol. ± 5% or ± 2nS, whichever IS greater 

NO. 24 AWG SOLDERABLE .300 
LEADS 

14 12 10 8 t 
NP _ XXXX .400 

DATE CODE 10.16 MAX . 

1 4 6 7 ~ 
~.800 --I r--- 20.32 MAX' l 
f-----...,.--i--r 

.315 

.300 

7.62 

INCHES.XXX ± .010 

mm. xx ±,,25 

.l ""8.OP MAX 

~5 
TaMIN. 

_I L .100 
--, r-"2.54 TYP. 

:,::±Hth 
GND 

14 -:- VCC 

Rise Time 
nS Max. (3) 

Part Total Delay 
Number nS ± 5% 

3 NP-66042 200 
3 NP-66052 250 
3 NP-66062 300 
3 NP-66072 400 

NP-66082 500 

3) Measured from 0.75V to 2.4V 
4) Measured with no load on taps 

NO. 24 AWG SOLDER ABLE 
LEADS 

16 14 12 10 f 
NP _ XXXX .400 

DATE CODe 10 16 MAX. 

1 4 6 8~ 
-- MAX. r- .900 -1 
22.86 . 

r-------~----~~ 

.200 

5.08 
15 PLl 

-+---1 

TaPtoTa~ 
DelaynS 2) 

40 
50 
60 
80 

100 

Rise Time 
nSMax. (3) 

3 
4 
4 
4 
4 

INCHES.XXX ± .010 

mm. xx ± .25 

14 4 12 6 10 

.315 
1..8•00 MAX. 

~5 -:38 MIN. :':±ttth GND 

16-VCC 

Rise Time 
nS Max. (3) 

Part Total Delay , TaFc to Ta~ Rise Time 
Number nS ± 5% DeaynS 2) nS Max. (3) 

3 NP-67052 200 40 .' 3 
3 NP-67062 250 50 4 
3 NP-67072 300 60 4 
3 NP-67082 400 80 4 
3 NP-67092 500 100 4 

3) Measured from 0.75V to 2.4V 
4) Measured with no load on taps 

A-1548 For manufacturers' sales offices, see yellow pages 



ONE TAP DIGITAL 
DELAY MODULES 
• 14 PIN PACKAGE 
• TIL AND DTL COMPATIBLE 
• RISE TIME IS 4 nS TYPICAL 

Vec 

.010 

3 OUT 

NP - XXXXX 
DATE CODE 

INCHES.XXX ± .010 

mm, XX ± ,25 

10 8 

1::TIIb' IN 

G~D 
·14 -Vce 

Part Total Delay Tap Delay Part Total Delay 
Number nS ± 5% 
NP-55202 20 
NP-55212 40 
NP-55222 50 
NP-55232 60 
NP-55242 80 
NP-55252 100 

NOTES: 1) TA = 25°C, Vee = 5.0V 
2) Measured at 1.5V levelleadin~ edge, 

tol. ± 5% or ± 2nS, whichever IS greater 

SINGLE OUTPUT 
DELAY MODULES 
• 14 PIN PACKAGE 
• TIL AND DTL COMPATIBLE 
• RISE TIME IS 4 nS TYPICAL 

nS (2) 

10 
20 
25 
30 
40 
50 

NP - XXXXX 
DATE CODE 

Number nS ± 5% 

NP-55262 150 
NP-55272 200 
NP-55282 300 
NP-55292 400 
NP-55302 500 
NP-55312 1000 

3) Measured from 0,75V to 2.4V 
4) Measured with no load on taps 

.010 
-;25 

OUT -, 
.400 
10;16 
MAX, 

IN G ~ 

I-- fgg2 MAX.--l 

r-I'
~MIN'r·. l,'~~MAX·I~=rb. ',8 

. II .018 7 . 
----1 ~ --;45 GND 

TYP. 14 0-- VCC 

Part. . Total Delay 
Number nS'+ 5% 

Part 
Number 

NP-66702 10 NP-66772 
NP-66712 20 NP-66782 
NP-66722 30 NP-66792 
NP-66732 40 NP-66802 
NP~66742 50 NP-66812 

, NP-66752 60 NP-66822 
NP-66762 80 NP-66832 

NOTES:1l TA = 25°C, Vee = 5.0V. 
2 ME1asured at 1.5V level feadin\il edge, 

tol. ± 5% or ± 2nS, whichever IS gredter .,' 

3) Measured from 0,75V to 2.4V 
4) Measured with no load on taps 

EEM 1985 For manufacturers' sales offices, see yellow pages 

Tap Delay 
nS (2) 

75 
100 
150 
200 
250 
500 

INCHES.XXX ± .010 
mm, XX ± ,25 

Total Delay 
nS ± 5%, 

100 
150 
200 
300 
400 
500 

1000 



2350 DELAY LINES 

Nytronics Components Group, 
Inc. Digital Delay Lines provide a 
solution to terminating, driving 
and loading problems traditionally 
associated with delay line 
applications. 

Eighteen (18) standard delay lines are offered rang
ing from 25ns to 500ns. Other combinations avail
able include: 

,-
.240 max 

DOL-XXX 
SCHOTTKY 

DELAY LINES 

v 1 3 5 
PART NUMBERS 

NYT DATE 

IN 2 4 G 
467 

.025; . t30 ........ - ................................ 'T'T..I 

(typ) ±.03 

2350 

• Intermediate total delay values 
• Non-symmetrical tapping points 
• Closer tap and total delay tolerances 

f --II--.018(tyP) 
.050----1 r--

• Specified fall times arid trailing edge delay times 

NytronicsComponents Group, Inc. Delay Line Engi
neering stands ready to help solve your delay line 
applications problems. 

DIGITAL DELAY. LINES FEATURE: 

1) TTL Driven Inputs 
2) TTL Buffered Outputs 
3) Internal Terminations 
4) Low Profile Packages (.240") 
5) 14-Pin, DIP-IC Compatible 
6) Output Rise Time 4.0ns max. (0.75v to 2AOv) 

10 8 

1 4 6 7 

ELECTRICAL CHARACTERISTICS 

(VI H). High-Level Input Voltage ...................... ; ......... ·2.0 to 5.0V 
(IIH) High-Level Input Current .................................. 50ua Max. 
(VIL) Low-Level Input Voltage .................................. O.BV Max. 
(ilL) Low-Level Input Current .................................... -2ma Max. 
(VOH) High-Level Output Voltage ............................ 2AV Min. 
(VOL) Low-Level Output Voltage ............................ OAV Max. 
High-Level Output Drives .................... 20 TTL Loads/Unit Max. 
Low-Level Output Drives ...................... 10 TTL Loads/Tap Max. 

20 TTL Loads/Unit Max. 

.012(typ) 

TOTAL DELAY TAP DELAY 
PART (NS) (NS) 

NUMBER (1) (2) d,>"(2) 

DDL-25 25 5 
DDL-30 30 6 
DDL-35 35 7 
DDL-40 40 8 
DDL-45 45 9 
DDL-50 50 10 
DDL-75 75 15 
DDL-100 100 20 
DDL-125 125 25 
ODL-150 150 30 
DDL-175 175 35 
DDL-200 200 .< 40 
DDL-250 250 50 
DDL-300 300 60 
DDL-350 350 70 
DDL-400 400 BO 
DDL-450 450 90 
DDL-500 500 100 

(1) Measured at 1.5V level leading edge; Vee = 5.0QVDC; 
No loads; at +250 C. 

(2) Nominal delay, ±2NS or ±5%, Whichever is greater; 
reference to input. 

RECOMMENDED OPERATING CONDITIONS 

INPUT PULSE 
WIDTH 

(NS MINIMUM) 

10 
12 
14 
16 
18 
20 
30 
40 
50 
60 
70 
80 

100 
120 
140 
160 
180 
200 

(Vcc) Supply Voltage ................................ 5.00 ±0.25VDC 
(lccl/Supply Current .................................. 60ma (typ.) 
("min) Input Rise Time .............................. 3ns. 
(TWin) Input Pulse Width .......................... 40% of Delay 
(Ein) Input Pulse Voltage ............. ; ............ 3.20VDC 
Operating Temperature ............................ O°C to 70°C 
Storage Temperature ................................ -55°C to +1250 C 

A·1550 For manufacturers' sales offices, see yellow pages EEM 1985 



DELAY LINES 2350 

14 12 10 8 

i-l---
I 

1 4 6 7 

ADVANCED SCHOTTKY (DDL-XXXF) 

RECOMMENDED OPERATING CONDITIONS 

(Vee) Supply Voltage .......................................... 5.00 ±O.25 VDC 

(Icc) Supply Current .................................................. 35 ma (typ.) 

(TRin) Input Rise Time ........................................................ 3 ns. 

(TWin) Input Pulse Width ...................................... 40% of Delay 

(Ein) Input Pulse Voltage •..••••••..••••...•...•••.••••.•.....••....... 3.20 VDC 

Operating Temperature .•.•..•..••••.....•...•.............•..... O°C to 70°C 

Storage Temperature ....•....••••.....................•... -55°C to 125°C 

ELECTR,ICAL CHARACTERISTICS 

(VIH) High-Level Input Voltage .................................. 2.0 to 5.0V 

(IIH) High-Level Input Current .................................. 20 ,.a Max. 

(VIL) Low-Level Input Voltage .................................... 0.8V Max. 

(ilL) Low-Level Input Current .............................. -0.6 ma Max. 

(VOH) High-Level Output Voltage .............................. 2:i4V Min. 

(VOL) Low-Level Output Voltage ................................ 0.4V Max. 

High-Level Output Drives .................. 25 TIL Loads/Unit Max. 

Low-Level Output Drives .......... ~ ....... 12.5 TIL Loads/Tap Max. 
25 TTL Loads/Unit Max. 

ADVANCED LOW-POWER SCHOTTKY (LPS-XXX) 

RECOMMENDED OPERATING CONDITIONS 

(Vee) Supply Voltage ........................................ ':. 5.00 ±0.25 VDC 
(Icc) Supply. Current ................................................ 25 rna (typ.) 

(TRin) Input Rise Time ...................................... ;: ............ : ..... 3 n~. 

(TWin) Input Pulse Width ...................................... 40% of Delay 

(Ein) Input Pulse Voltage .............................................. 3.20 VDC 

Operating Temperatu~!l ............................................ O°Cto 70°C 

Storage Temperature .................................... -55°C to +125°C 

ELECTRICAL CHARACTERISTICS 

(VIH) High-Level Input Voltage .................................. :2.0 to 5.0V 

(IIH) High-Level InpufCurrent ................................. / 20 ,.a Max. 

(VIL) Low-Level Input Voltage ...................................... D.SV Max. 

(ilL) Low-Level Input Current .............................. -0.2 ma Max. 

(VOH) High-Level Output Voltage ..................... ; .......... 2.4V Min. 

(VOL) Low-Level Output Voltage ................................ O.4V Max. 

High-Level Output Drives .................... 10 TIL Loads!Unit Max. 

Low-Level Output Drives .. .................... 5 TTL Loads/Tap Max. 
10 TIL Loads/Unit Max. 

DDL-XXXF & LPS-XXX 
ADVANCED SCHOTTKY 

DELAY LINES 

r:--: ,800:--:1 max . 

14 12 10 8 

T ~ART1NU:BER~ 
.390 

max NYT DATE LIN 24G 
4 6 

,-
.240 max 

02S! ,!30 'T"'T-.....r.....rrrrnr-r-' 
(typ) :!,.03 

t --II--·018(tyP) 
.050----1 r---

.....Lo oooT 
T .300 

.012(typ) C 0 C o.-L 

OUTPUT RISE TIME (0.75v to 2,40v) 
DDL.XXXF SERIES = 4.0 ns Max. 
LPS·XXX SERIES = 6.0 ns Max; 

TOTAL TAP INPUT 

PART 
DELAY DELAY PULSE 

PART (NS) (NS) WIDTH(NS 
NUMBER NUMBER (1) (2) (1) (2) MINIMUM) 
DDL-25F LPS-25 25 5 10 
DDL-30F LPS-30 .30 6 12 
DDL-35F LPS-35 35 7 14 
DDL-40F LPS-40 40 8 16 
DDL~45F LPS-45 45 9 18 
ODL-SOF LPS-50 50 10 20 
DDL-55F LPS-55 55 11 22 
DDL-60F LPS-60 60 12 24 
DDL-65F LP8-65 65 13 26 
DDL-70F LPS-70 70 14 28 
DDL-75F LPS-75 75 15 30 
DDl-100F LPS·100 100 20 40 
DDL-125F LPS-125 125 25 50 
DDL-150F LPS-150 150 30 60 
DDL-175F LPS-175 175 35 70 
DDL-200F LPS-200 200 40 80 
DDL-2S0F LPS-250 250 50 100 
DDL-300F LPS-300 300 60 120 
DDL-350F LPS-350 350 70 1~-,!---
DDL-400F LPS-400 400 80 160 
DDL-450F LPS"450 450 90 1~~ 
DDL-500F LPS-500 500 100 200 

(1) Measured at 1.5v level leading edge; Vce = 5.00 VDC; No loads; at +250 C. 
(2) Nominal delay ±2 NS or ±5%; whichever is greater; reference to input. 

EEM 198.5 For manufacturers' sales offices, see yellow pages A·1551 



2350 

FEATURES 
• Low Profile 
• 14-Lead, DIP-IC Compatible Packages 
• Standard Delay Times from 5 nsec to 

500 nsec 
• Standard Impedances of 50, 100, 200, 

360 and 500 ohms 
• Standard and Special Attenuations 
• Easy to Order Special Models 
• Drift Elimination by Lumped Constant 

Design 
• Meets or Exceeds Applicable 

Requirements of MIL-STD-202 

• Epoxy Transfer Molding for 
Cost/Delivery Time Savings 

2 3 5 6" 

,~, 
'N I ,lour 

.. 8 
GRD GRD 

A 
2'33'24.°596 

I~' 
IN I t lOUT 

14 GRD 

E 
2'2 3 '1145 Ie 6 9 

14~7 
IN I, lOUT 

GRD GRO 

J 

1~~235'1 o~r 
14 10 R1 

GRO GRD 8 

B 

'~' IN~ ~~ 
14GRD 8 

F 
3 4 5 6 ~ 9 10 '112 

2~'3 
IN , ,~ our 

GRO GRO' 

K 
Rt =' Terminating Resistor (value of Zo) 

±5%, Va watt. 

8 equal spacefl 
8ach.l00 ... 010 
non-5CCllmulatrve 

• Economy and Prompt Delivery on 
Standard Models 

• High Reliability, Precision 
Performance, Broad Temperature 
Range Stability, Long Storage and 
Operational Life 

1--1", If' l' l' '"--7 
IN I lour 

14 8 

1~~,14-:0.~~C!:iIT;,o~T 
10 A\ 

GRD GRD 

c 

1~' 
IN I 1 lOUT 

14GRD 

iG 

GRD GRD 8 

o 

'~' IN II OUT I R, 
14 GRD 8 

H 

,J1R1P;;L, 
IN I lour 

'4 8 

2'33124'°59 e 

1~7 
IN I lour 

BRD GRD 8 I. 
GRO M* GRO L 

* BUILT TO MEET MILITARY SPECIFICATION MIL-D-23859/23C 

HOW TO ORDER 
To allOw the greatest possible range of 
parameters, the following ordering sys
tem should be fol/owed on both standard 
and special orders. 

DL·BOOO 

PLACE 1 ~ 
Base No. DL-8000 = 
14-pin, Lumped Constant 
Dual In-Line Delay Lines 

. (6 characters and dash) 

045 

PLACE2--~----------~~ 
Delay Time lTd) 
Standard Models: 
005 = 5 nsec, 050 = 50 nsec. 
150 = 150 nsec, etc., from 
above table (3 digits) 
Special Orders: 

Enter full 3-digit nsec value 
(e.g., 075) 

09 

PLACE3----__ --------__________ ~ 
Rise Time (T ,) 
Standard Models: 
Enter nsec digit 
Value from table 
(e.g'., 2.0, 6.5, 40) 
Special Orders: 

Enter desired rise time In 
nsec (2 or more digits) 

Example: DL-8000-045-09-100-05 A 
14-Pin Lumped Constant Dual 

In-Line Delay 
Line, 45 nsec Td, 9 nsec T" 100 ohm 

impedance, 5% (Max.) attenuation, 
internal configuration "A." 

100 . 05 A I PLACE aT 
Internal Configuration 
Enter Schematic reference 
Letters 
(1 letter) 

PLACE 5 
Attenuation 
Standard Models: 
Enter 2-digit percent value from 
table (e.g., 05, 10) 
Special Orders: 

Enter Max. allowable percent 
attenuation (2 d;gits) 

PLACE 4 
Impedance (Zo) 
Standard Models: 
050 = 50 ohms, 200 = 200 ohms 
100 = 100 ohms, 360 = 360 ohms 
(3 digits) 
Special Orders: 

Enter full 3-digit 
Ohm value (e.g., 075) 

Formerly Manufactured By McGraw-Edison Comp.: Edison Electronics Division 
DAVEN DESIGN 

DL-8000-
14 PIN PASSIVE 

DELAY LINES 

2350 

Insulation Resistance: 100,000 megohms' 
at 25°C. 

Temperature Coefficient (Typ.): 
100ppm/oC. 

STANDARD' DL-BOOO MODELS 

Delay Rise % 'AttenuatiDn Max Per 
Tlma Tlma Impadancet 
lTd), (T,), Max 50 .100 200 360 
nsee· nsec Dbms Dbms Dbms Dbms 

5 02 3 5 5 5 
10 03 3 5 5 5 
15 04 3 5 5 5 
20 05.5 3 5 5 5 
25 05 3 5 5 5 
30 06.5 3 5 5 5 
35 07 3 5 5 5 
40 08 3 5 5 5 
45 09 3 5 5 5 
50 10 3 5 5 5 
55 11 3 5 5 5 
60 12 3 5 5 5 
65 13 3 5 5 5 
70 14 3 5 5 5 
75 15 3 5 5 5 
80 16 3 5 5 5 
85 17 3 5 5 5 
90 18 3 5 5 5 
95 19 3 5 5 5 

100 20 3 5 5 5 
110 22 3 5 6 7 
120 24 3 5 6 7 
130 26 3 5 6 7 
140 28 3 5 6 7 
150 30 3 5 6 7 
16G 32 3 5 6 7 
170 34 3 5 6 7 
180 36 3 5 6 7 
190 38 3 5 6 7 
200 40 3 5 6 7 
210 45 5 5 6 7 
220 45 5 5 6 7 
230 50 5 5 6 7 
240 50 5 5 6 7 
250 50 5 5 6 7 
260 55 5 5 6 7 
270 ' 55 5 5 6 7 
280 60 5 5 6 7 
290 60 5 5 6 7 
300 60 5 5 6 7 
310 65 5 7 8 10 
320 65 5 7 8 10 
330 70 5 7 ' 8 10 
340 70 5 7 8 10 
350 70 5 7 8 10 
360 75 5 7 8 10 
370 75 5 7 8 10 
380 80 5 7 8 10 
390 80 5 7 8 10 
400 80 5 7 8 10 
410 85 5 8 10 10 
420 85 5 8 10 10 
430 90 5 8 10 In 
440 90 5 8 10 10 
450 90 5 8 10 10 
460 95 5 8 10 10 
470 95 5 8 10 10 
480 100 5 8 10 10 
490 100 5 8 10 10 
500 100 5 8 10 10 

Taps in equal increment~ of ,total delav. 

• ±5% Tolerance for 40 through 500 nsec Td, 
2 nseMor 5 through'40 nsec T d. 

t ±10% Impedance Tolerance, 

500 
Dbms 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7, 
7 
7 
7 
8 
8 
8 
8 
8 
8 

.8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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DL-2400-
24 PIN PASSIVE 
DELAY LINES 

2350 

DL-2400 SERIES 
FEATURES 
• Standard 24 Pin Dip 
• Epoxy Encapsulated 
• Operating Temp. -55°C to +125°C 
• Hi-Pot = 100VDC 
• Up to 20 Outputs 
• Temp. Coeff. of Delay 

Up to 1000ns = 100ppm/oC 
Above 1000ns = 200ppm/oC 

• Easy to Order Specials 
• 1%,2%, and Other Tolerances Available 
• Many Other Delays, Impedances, and Rise Times 

Available 
• Many Other Schematics Available 
• Lead Material: Alloy 42 

A 

B 

C 

D 

2 
IN 

2 
IN 

1 
IN 

2 
IN 

I I 
1 12 
GRD GRD 

3 4 5 6 7 8 910 1113141516171819202122 

I 
12 
GRD 

2 3 4 5 6 7 891011141516171819202122 

34 5 6 7 89101112141516171819202122 

HOW TO ORDER 

23 
OUT 

23 
OUT 

23 
OUT 

To allow the greatest possible range of parameters, the follow
ing ordering system should be followed on both standard and 
special orders. 

~ 1.300 MAX ---I 
24 13 

[1 T 
.570 

1 
NYT 
PART NUMBERS 

DATE 

f 
:T 

.030 J 
~T • .300 MAX 

.1!-MIN 

~ 1--.100 T 

Delay Rise % Attenuation Max. per Impedancet 
Time Time 
(Td), (Tr), Max 50 100 • 200 360 500 
"sec* "sec ohms ohms ohms ohms ohms 

50 5 6 6 8 - -
100 10 6 8 8 8 8 
150 15 8 8 8 8 8 
200 20 8 8 8 8 10 
250 25 8 8 8 10 10 
300 30 8 8 8 10 10 
400 40 8 8 10 10 10 
500 50 8 8 10 10 10 

600 60 8 8 10 10 10 
700 70 8 8 10 10 10 
800 80 8 10 10 10 15 
900 90 8 10 10 10 15 

1000 100 8 10 10 10 15 
1500 150 - 10 10 15 15 

2000 200 - 10 15 15 15 

3000 300 - - 15 15 15 

4000 400 - - 15 15 15 

5000 500 - - - 15 15 

6000 600 - - - 15 -
7000 700 - - - 15 -

'* ±S% Tolerance 
t ±10% Impedance Tolerance. 
Taps in equal increments of total delay. 

EXAMPLE: DL-2400-1000-100-100-10A 
24-Pin Lumped Constant Dual In-Line Delay Line, 1000 nsec 
Td, 100 nsec Tr,100 ohm impedance, 10% (Max.) attenuation, 
internal configuration "A". 

DL-2400 - 1000 - 100 - 100 - L10 
PLAtE 6 

EEM 1985 

PLACE l ___ T~ . ...J 

Base No. DL·2400 24·Pln, 
Lumped Constanl Dual 
In·Line Delay Lines 
(6 Characters and dash) 

PLACE 2-----------' 
Delay Time (Td) 
Standard Models: 
050 = 50 nsec. 
150 = 150 nsec. 1500 = 1500 nsec. 
etc., from above table (3 digits 
or more) 

PLACE 3----------------' 
Rise Time (Tr) 
Standard Models: 
Enter nsec digit Value from table 
(e.g. OS, 50, 500. etc.) 
Special Orders: 
Enter desired rise time In nsec 
(2 or more digits) 

Internal Configuration 
Enter Schematic reference 
Letters 
A, B, C or 0 (1 letter) 

PLACE 5 
Attenuation 
Standard Models: 
Enter 2·digit percent value from table 
(e.g., 06, 10) 
Special Ol'ders: 
Enter Max. allowable percent attenuation 
(2 digits) 

'-------PLACE 4 
Impedance (Zo) 
Standard Modele: , 
050 = 50 ohms, 200 = 200 ohms, 
100 = 100 ohms, 360 = 360 ohms 
(3 digits) 
Special Orders: 
Enter full 3·dlglt Ohm value (e.g. 075) 

For manufacturers' sales offices, see yellow pages A·1553 



SERIES DL-7000 ~ 
DL-7000 

, 

FEATURES 
• Standard 7 Pin S'IP 
• Epoxy Encapsulated 
• Terminal Material - Kovar, Flat 
• Tap D~lays ("A" Configuration) == 20% Incre-

ments (±5% or.±1 ns, whichever is greater) 
• Td/T. Ratio >5/1 or > 311 
• Temperature Coefficient of Delay = 100 ppm/oC 
• Hi-Pot = 100 VDC 
• Operating Temperature = -55°C to +125°C' 
• Storage Temperature = -65°C to +130°C . 
• Meets or Exceeds Applicable Requirements of 

MIL-STO-202. 
• Easy to Order Specials 
• Many Other Delays, and Impedances Available 

!:XAMPLE: 

PLACE 1 

A 3 4 5 6 
. . I I II . 
~ 

I~ . l.. olT 
lGRD 

B 
2~7 
IN' lOUT 

, GRD 

c 
2~6 
IN 'I' I' OUT 

1 7 
GRD GRD 

DL-7000 

T 
Base No. Dl-7000 7-Pln; 
lumped Constant 
single in-line package 
(B'Characters and dash) 

100. 

PLACE2------------------------~ 
Delay Time (T d) 
Standard Models: 
050 = 50 nsec. 
150 = 150 nsec. etc." from 
above table (3 digits ormore) 

020 

PLACE 3--------~----------------------~ 
Ri.~e Time (T.) 
Standard Models: 
Enter nsec digit Value from table 
(e.g. B.O, 40, 100, etc.) 
Special Orders: 
Enter desired rise time in nsec 
(2 or more digits) 

2350 

I 

. DATE. 

DL-7000-
7 PIN PASSIVE 

DELAY LINE 

RISE TIME (Tai. % ATTENUATION MAX. 

DELAY TIME MAX "sec PER IMPEDANCE* 

(Td). 50 100 200 500 
nsect TdlTa>3/1 Td/Ta > 511 Ohms Ohms Ohms Ohms 

20 6.0 4.0 3 5 5 -
30 9.0 6.0 3 5 5 -
40 12.0 8.0 3 5 5 -
50 15.0 10.0 3 5 5 -
60 18.0 12.0 3 5 5 -
70 22.0 14.0 3 5 5 -
80 24.0 16.0 3 5 5 -
90 27.0 18.0 3 5 5 -

100 30.0 20.0 3 5 5 7 
200 60.0 40.0 3 5 6 8 
300 90.0 60.0 5 5 6 8 
400 120.0 80.0 - 7 8 10 
500 150.0 100.0 - 8 10 10 

t ±5% Tolerance. 
• ±10% Impedance Tolerance. 

HOW TO ORDER \ 
To alloW the greatest possible range of parameters, the follow
ing orderil1g system should be followed on both standard and 
special orders. 

100 05 A 

T 
~LACE 6 
Internal Configuration 
Enter Schematic reference 
letters 
A, B, C (1 letter) 

PLACE 5 
Attenustlon 
Standard Models:· 
Enter 2-diglt percent .value from table 
(e.g., 06, 10) 
Special Orders: 
Enter Max. allowable percent attenuation 
(2 digits) 

'-----------PLACE 4 
Impedance (L) . 
Standard Models: 
050 = 50 ohms, 200 = 200 ohms. 
100 = 100 ohms, (3 digits) 
Special Orders: . 
Enlerfull 3-diglt Ohm value (e.g. 075) 

A-1554 For manufacturers' sales offices, .see yellow pages EEM 1985 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............. -----------...... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. BUt, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There ore all kinds of products in the 
Mallory Short Form Catalog.· With the EEM File 
System all you do is file the catalog under 10M" 

for Mallory and refer to it on all ofthe cross refer
ence cards that apply, 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
. 645 stewart ave., garden city, ny 11530 



2350 DELAY LINES 

Low Profile 5 Tap TTL 
Compatible. Active 
Delay .Lines 

2350 

Features TAP'DELAYS 
±5% OR 2 NS 

TOTAL DELAYS 
±5% OR 2 NS 

PART 
NUMBER 

• Schottky TTL , 
• Rise time 4nS max.' 
• 5 equally spaced taps 
• Operqting temp. 0 to 70 DC 
• Available from 25nS to 1000ns 
• Low profile 14 pin DI~for auto-insertion 

Input Test Conditions 
• VCC: 5.0' VD.C 
• Pulse Voltage: 3.2V 
• Ris,e Time: 2nS 
• Input Current: 60mA TYP. 
• Pulse Width: 1.1 x Total Delay 
• Rep. Rate: 1 MHz (TD < 500ns) 

500 KHz (TD > 500ns) 

;;±ffH, 12,' 4 10" k6 8 OUTPUT 

INPUT 'Lf> 
1 ','" 

7 

vee OUT--r 
PeA EP93XX .280 
DATE CODE .. MAX 

IN '2 4 G ----..-l 

r- 0.780 MAX, ~ 

~~~-u RO'010, 
0,020 O'100lj TYP, 

TYP" "0,100 J L~ L0365 J 
TYP, MAX 

0.Q15 . 
TYP, 

-. 

5.10,15.20 25 EP9300 

6.,12,18.24 30 EP9313 

7.14,21.28 35 EP9314 

8. 16. 24. 32 40 EP9315 

9. 18. 27; 36 45 EP9316 

10. 20. 30. 40 SO EP9301 

12.24.36.48 60 .EP9311 

15.30.45.60 75 EP9317 

,20.40.60.80 100 EP9302 ' 

25. SO. 75. 100 125 EP9319 

30.60.90.120 150 EP9303 ' 

35. 70. 105. 140 175 EP9320 

40.80.120.160 200 EP9304 ' 

45.90.135,180 225 EP9321 

SO. 100. 1SO, 200 250 EP9305 

60.120.180.240 300 EP9306 

70, 140. 210. 280 3SO EP9307 . 
80, 160. 240, 320 400 EP9308 

84, 168. 252, 336 420 EP9318 

88.176.264.352 440 EP9322 

90.180.270.360 450 EP9309 

94.188.282,376 470 EP9323 

100.200.300.400 500 " 'EP931 0 

110. 220. 330. 440 550 EP9330 

120 . .240: 360. 480 600 EP9324 

130.260.390.520 650 EP9331 

140.280.420.560 700 EP9325 

150.300.450.600 750 EP9329 

160.320;480.640 800 EP9326 , 

170. 340. 510.680 850 EP9332 

180. 360. 540. 720 900 EP9327 

190. 380. 570. 760 950 EP9333 

200.400.600.800 1000 EP9328 

DELAY TIMES REFERENCED FROM INPUT TO LEADING EDGES 
TAP DELAY TOLERANCE ±5% OR 2 NS WHJCHEVER GREATER 
TOTAL DELAY TOLERANCE ±5% OR 2 NS WHlcHEVER GREATER 
'5 NS FOR 550-1000 NS TOTAL DELAYS 

ELECTRONICS INC, 
16799 SCHOENBORN STREET 
SEPULVEDA. CA 91343 

PHONE: (818) 892.:0761 
TELEX: 67-4681 

5 TIl LPADl385 TWX: 910-496-1525 

A'1556 For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 2350 

STap TTL Compatible SMD 
Active· Delay Lines 
Features 
• Surface Mountable 
• Schottky TTL 
• Transfer Molded Epoxy 
• Rise time 4nS max. 
• 5 equally spaced taps 
• Operating temp. 0 to 70°C 

Input Test Conditions 
• VCC: 5.0 VDC 
• Pulse Voltage: 3.2V 
• Rise Time: 2nS 
• Input Current: 25mA TYP. 
• Pulse Width: 1.2 x Total Delay 
• Rep. Rate: 1 MHz 

PIN 
.090x45"- 4-2 28-26 

PCA T 
EP9100 .450 

DATE CODE 1 
.........-...-. 
12---18 

r- .450 ----1 

m""~._JL. 
TIN PlATED TYP I r 

PHOSPHOR BRONZE 

:ihl----J .. p-
.025 
.045 

AlL DIMENSIONS MAX UNLESS OTHERWISE STATED 

.-
ELECTRONICS.INC. 

EP9100 385 

TAP DELAYS 
±5% OR 2 NS 

TOTAL DELAYS 
±5% OR 2 NS 

PART 
NUMBER 

5.10.15.20 25 EP9100 

6. 12. 18. 24 30 EP9101 

7. 14.21.28 35 EP9102 

8.16.24.32 40 EP9103 

9.18.27.36 45 EP9104 

10.20.30.40 50 EP9105 

12,24.36.48 60 EP9106 

15.30.45.60 75 EP9107 

20.40.60.80 100 EP9108 

25;50.75.100 125 EP9109 

30.60.90.120 150 EP9110 

35. 70. 105. 140 175 EP9111 

40. 80. 120. 160 200 EP9112 

45.90.135.180 225 EP9113 

50. 100. 150. 200 250 EP9114 

OUTPUT 

:~~ 
'TIT 18 

16799 SCHOENBORN STREET 
SEPULVEDA, CA 91343 

PHONE: (818) 892-0761. 
TELEX: 67-4681 
TWX: 910-496-1525 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1557 



2350 

28 PinS'MD 
Delay Lines 

Features 
• Surface Mountable 
• Transfer Molded Epoxy 
• 10 equallY spaced taps 
• Operating temp. 0 to 70 ° C 
• Temperature Coefficient <1 OOPPM/o C 

28 1 2 3 4 13 14 15 16 

? ? '? 'i' 'i' 
I 

27 c>-rvr" 17 
IN ' OUT 

T T ~ 1-
T T T I I i 

26 0 018 
GND. GND. 

PIN 
.090 x 45" - 4-128 -26 

PCA T 
EP9130 .450 

......... DA ... JE ... C ... OD ... E --' 1 
12-~~18 

~45~: --:--1 

I JIII'11i1 ~l .. ------;J .. 
t 

.025 

.045 
.018 x .008 / --1 r- :050 
liN PLATED TYP. 

PHOSPHOR BRON,ZE' 
.:.;,.; 

AlL' DIMENSIONS MAX UNLESS OTHERWISE STATED 

--
E LEe T RON I C S I N~, " 

28 SMD 3/85' 

DELAY LINES 2350 

Input Test Conditions 
• Pulse Voltage: 10V 
• Pulse Width: 3 x Total Delay 
• Rep. Rate: 300 KHz - 1 MHz 

Zo OHMS 
±5% 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 ' 

. 2Dq, 

200 

200 

200 

AT NS 
±5%OR 

2 NS 

2,5 

3,0 

3,5 

4,0 

4,5 

5.0 

6.0 

7.5 

10 
12,5 

15 

17.5 

20 

22.5 

25 

2.5 

3.0 

3.5 

4.0 
4,5 

5,0 

6.0 
7,5 

10 

12.5 

15 

17.5 

20 

22.5 

25 

16799 SCHOENBORN STREET 
SEPULVEDA CA 91343 

TOTAL 
DELAYS 

±5%OR 
2 NS 

25 

30 

35 
40 

45 

50 

60 

75 

100 

125 

150 

175 

200 

225 

250 

25 

30 

35 

40 

45 

50 

60 

75 

100 

125 

150 

175 

200 

225 

250 

PART 
NUMBER 

EP9130 

EP9131 

EP9132 

EP9133 

EP9134 

EP9135 

EP9136 

EP9137 

EP9138 

EP9139 

EP9140 

EP9141 

EP9142 

EP9143 

EP9144 

EP9145 

EP9146 

EP9147 

EP9148 

EP9149 

EP9150 

EP9151 

EP9152 

EP9153 

EP9154 

EP9155 

EP9156 

EP9157 

EP9158 

EP9159 

PHQNE: (818) 892-0761 
TELEX: 67-4681 
TWX: 910-496-1525 

A·1558 For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 

Triple TTL Compatible 
Active Delay Lines 

Features 
• Schottky TTL 
• Rise time 4nS max. 
• 3 Delay Lines in one package 
• Operating temp. 0 to 70°C 
• Available from SnS to 2S0nS 
• Low profile 14 pin DIP for auto·insertion 

Input Test Conditions 
• VCC: 5.0 VDC 
• Pulse Voltage: 3.2V 
• Rise Time: 2nS 
• Input Current: 11SmA max. 
• Pulse Width: 1.1 x Total Delay 
• Rep. Rate: 1 MHz 

14_ vee 12 10 8 

l-u1 3:cd 5:cd 
7 

~ 0.780 MAX. --I 
vee OUT 1 OUT 2 OUT 3 --r 

PeA EP9206-005 
0.280 
MAX. 

IN 1 IN 2 IN 3 G L---1 

~~JR L-.'::j ~ 0.010 .020 .150 TYP. 

TYP. j' . ['TYP. l 0.365 .J 
0.200 D2D MAX. 
TYP. . .D40 

PART 
NUMBER 

EP9206-OO5 

EP9206-006 

EP9206-OO7 

EP9206-OO8 

EP9206-009 

EP9206-010 

EP9206-011 

EP9206-012 

EP9206-013 

.EP9206-014 

EP9206-015 

EP9206-016 

EP9206-017 

EP9206-018 

EP9206-019 

EP9206-020 

EP9206-021 

EP9206-022 

EP9206-023 

EP9206-024 

EP9206-025 

EP9206-030 

EP9206-035 

EP9206-040 

EP9206-045 

EP9206-05O 

EP9206-055 

EP9206-060 

EP9206-065 

EP9206-070 

EP9206-075 

EP9206-080 

EP9206-085 

EP9206-090 

EP9206-095 

EP9206-100 

EP9206-125 

EP9206-150 

EP9206-175 

EP9206-200 

EP9206-225 

EP9206-250 

DELAY TIME 
±5% OR 2 NS 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

125 

150 

175 

200 

225 

250 

DELAY TIMES REFERENCED FROM INPUT TO LEADING EDGES 
TOLERANCE ±5% OR 2 NS WHICHEVER IS GREATER -------.-

2350 

ELECTRONICS INC. 
16799 SCHOENBORN STREET 
SEPULVEDA CA 91343 

PHONE: (818) 892-0761 
TELEX: 67-4681 

3TTL ADL485 T'NX: 910-496-1525 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1559 



2350 

Ao1560 

DELAY LINES 

5 Tap.·nLCompatible 
Active Delay Lines 

Features . 
• Schottky TTL 
• Rise time 4nS max: 
.5 equally spaced taps 
• Operating temp. 0 to 70°C 
• Available from 25n5 to 1000ns 

TAP DELAYS 
. ±5% OR 2 NS 

5.10.15.20 

6.12.18.24 

7; 14. 21. 28 

8.16.24.32 

TOTAL DELAYS 
. ±5%OR 2 NS 

25 

30 

35 

40 

PART 
NUMBER 

EP8700 

EP8713 

EP8714 

EP8715 

• low J;>rofile 14 pin DIP tor auto-insertion 9.18.27.36 45 EP8716 

10. 20. 30. 40 50 EP8701 

Input Test Conditions 
• VCC: 5.0 VDC . 
• Pulse Voltage: 3.2V 
• Rise Time: 2nS 
• Input Current: 60mA TYP. 
• Pulse Width: 50% ot Total Delay 
• Rep. Rate: 3 MHz (TO ::; 500ns) 

2 MHz (TO> 500ns) 

OUTPUT 

YfffH.= ~, _'. " ... · INPUT ... y 
1 

lIT 

lVCC 1 3 OUTJ~ 
EP87XX ,. .280 

MAX. 
IN 2 4 G '----1 
~ ---r- ,780 MAX. I 

2r-.0 .~. DAT£CODE R. MAX. . ~ L__ - 010 
.020 _ ,ISO I TvP. 

TYP., - I' I~ i ! .... ! 

i L' L- J~, -...I 
• ,100 -i f- .020 -

TYP. -.040 

------------..... 
ELECTRONICS INC, 

12. 24. 36. 48 60 EP8711 

15. 30. 45. 60 75 EP8717 

20. 40. 60.80 100 EP8702 

25. 50. 75. 100 125 EP8719 

30. 60. 90. 120 150 EP8703 

35. 70. 105. 140 175 EP8720 

40. 80. 120.160 200 EP8704 

45. 90. 135. 180, 225 EP8721 

50. 100. 150. 200 250 EP8705 

60. 120. 180. 240 300 EP8706 

70. 140. 210. 280 350 EP8707 

80. 160. 240. 320 400 EP8708 

84. 168. 252. 336 420 EP8718 

88. 176. 264. 352 440 EP8722 

90. 180. 270 .. 360 450 EP8709 

94. 188.282. 376 470 EP8723 

100. 200. 300. 400 500 EP8710 

110. 220. 330.440 550 EP8730 

120. 240. 360. 480 600 EP8724 

130. 260. 390. 520 650 EP8731 

140. 280. 420. 560 700 EP8725 

150. 300. 450. 600 750 EP8729 

160. 320. 480. 640 800 EP8726 

170. 340. 510. 680 850 EP8732 -
180. 360. 540. 720 900. EP8727 

190. 380. 570.760 950' EP8733 

200.400.600.800 1000 EP8728 

DELAY TIMES REFERENCED FROM INPUT TO LEADING AND 
TRAILING EDGES . 
TAP DELAY TOLERANCE ±5% OR 2 NS WHICHEVER GREATER 
TOTAL DELAY TOLERANCE ±5% OR 2 NS WHICHEVER GREATER 
'5 NS FOR 550-1000 NS TOTAL OELAYS . 

16799 SCHOENBORN STREET 
SEPULVEDA CA 91343 

PHONE: (818) 892-0761 
TELEX: 67-4681 
N.JX: 910-496-1525 

2350 

For manufacturers' sales offices, see yellow pages EEM1985 
~ . . 



2350 DELAY LINES 

5 Tap TTL Compatible 
Active Delay Lines 

Features 
• Schottky TTL 
• Rise time 4nS max.' 
• S equally spaced taps 
• Operating temp. 0 to 70°C 
• Available from 2SnS to 1000ns 

TAP DELAYS 
±5% OR 2 NS 

5,10,15,20 

6,12,18,24 

7,14,21,28 

8,16,24,32 

TOTAL DELAYS 
±5% OR 2 NS 

25 

30 

35 

40 

PART 
NUMBER 

EP8200 

EP8213 

EP8214 

EP8,215 

• Low profile 14 pin DIP for auto-insertion 
9,18,27,36 45 EP8216 

10, 20, 30, 40 50 EP8201 

Input Test Conditions 
• VCe: S.O VDC 
• Pulse Voltage: 3.2V 
• Rise Time: 2nS 
• Input Current: 60mA lYP. 
• Pulse Width: 1.1 x Total Delay 
• Rep. Rate: 1 MHz (TO :::::: SOOns) 

SOO KHz (TD > SOans) 

OUTPUT .iliffi,.2 4 10 6 8 
INPUT ' 

1 
I 

T 

7 ' 

[
vee 1 3 OUT II 

EP82XX J~, 
IN 2 4 G '-----1 

r ,780MA)(, I 
2r;-~ 0 

MAX, =trnr1nJt, /~+ 
\t 'L~ L=J~ 

,100 j D20 MAX, 
TYP, D40 

------------..... 
ELECTRONICS INC, 

12, 24, 36, 48 60 EP8211 

15, 30, 45, 60 75 EP8217 

20, 40, 60, 80 100 EP8202 

25, 50, 75, 100 125 EP8219 

30, 60, 90, 120 150 EP8203 

35, 70, 105, 140 175 EP8220 

40, 80, 120, 160 200 EP8204 

45, 90, 135, 180 225 EP8221 

50, 100, 150, 200 250 EP8205 

60, 120, 180, 240 300 EP8206 

70, 140, 210, 280 350 EP8207 

80, 160, 240, 320 400 EP8208 

84, 168, 252, 336 420 EP8218 

88, 176, 264, 352 440 EP8222 

90, 180, 270, 360 450 EP8209 

94, 188, 282, 376 470 EP8223 

100, 200, 300, 400 500 EP8210 

110, 220, 330, 440 550 EP8230 

120, 240, 360,480 600 EP8224 

130, 260, 390, 520 650 EP8231 

140, 280, 420, 560 700 EP8225 

150, 300, 450, 600 750 EP8229 

160, 32.0, 480. 640 800 EP8226 

170; 340, 510, 680 850 EP8232 

180, 360, 540, 720 900 EP8227 

190, 380, 570, 760 950 EP8233 

200, 400, 600, 800 1000 EP8228 

DELAY TIMES REFERENCED FROM INPUT TO LEADING EDGES 
TAP DELAY TOLERANCE ±S% OR 2 NS WHICHEVER GREATER 
TOTAL DELAY TOLERANCE ±5% OR 2 NS WHICHEVER GREATER 
'5 NS FOR 550-1000 NS TOTAL DELAYS 

16799 SCHOENBORN STREET 
SEPULVEDA, CA 91343 

PHONE: (818) 892-0761 
TELEX: 67-4681 
TINX: 910-496-1525 

EEM 1985 For manufacturers' sales offices, see yellow pages 

2350 

A·1S61 



2350 DELAY LINES 

STap Low· Power 
nL Compatible 
Active Delay Lir:tes 

Features 
• Low power Schottky TTL 
.• Rise time 8nS max.' 
• S equally spaced taps 
• Operating temp. 0 to 70°C 
• Drives up to 20 low power TTL loads 
• Low profile DIP for auto-insertion 

OUTPUT 

;~ 

[
vee 1 3 OUT II 

EP82XX 280 
MAX. 

IN 2 4G~ - ---r .l80MAX ~ 

~.'= Jfi 0 "" 
~~~l~~jw 

TYP. --.040 . 

----~~----~ 

ELECTRONICS INC. 

Input Test Condmons 
• VCC: 5.0 VDC 
• Pulse Voltage: 3.'ZtI 
• Rise Time: 2nS 
• Input Current: 2SmA TYP. 
• Pulse Width: 1.1 x Total Delay 
• Rep. Rate: 1 MHz (TO :SSOOns) 

SOO KHz (TO> SOOns) 

TAP DELAYS 
±~" OR 2 NS 

10, 20, 30, 40 

11. 22, 33, 44 

12, 24, 36, 48 

13, 26, 39, 52 

14, 28, 42, 56 

15,30,45,60 

16, 32, 48, 64 

17, 34, 51. 68 

18, 36, 54, 72 

19, 38, 57, 76 

20, 40, 60, 80 

25, 50, 75, 100 

30, 60, 90, 120 

35, 70, 105,140 

40,80,120,160 

45, 90, 135, 180 . 

50, 100, 150, 200 

55, 110, 165,220 

60, 120, 180, 240 

70, 140, 210, 280 

80, 160, 240, 320 

90, 180,270, 360 

1()(), 200, 300, 400 

TOTAL DELAYS 
±S" OR 2 NS 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

125 

150 

175 

200 

225 

250 

275 

300 

350 

400 

450 

500 

PART 
NUMBER 

EP8270 

EP8271 

EP8272 

EP8273 

EP8274 

EP8275 

EP8276 

EP8277 

EP8278 

EP8279 

EP8280 

EP8281 

EP8282 

EP8283 

EP8284 

EP8285 

EP8286 

EP8287 

EP8288 

EP8289 

EP8290 

EP8291 

EP8292 

DELAY TIMES REFERENCED FROM INPUT TO LEADING EDGES 
TAP DELAY TOLERANCE ±5% OR 2 NS WHICHEVER GREATER 
TOTAL DELAY TOLERANCE ±5% OR 2 NS WHICHEVER GREATER 

16799. SCHOENBORN STREET 
SEPULVEDA, CA 91343 

PHONE: (818) 892'()761 
TELEX: 67-4681 
TWX: 910-496-1525 

2350 
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2350 . DEL.AY LINES 

TTL Square-Wave 
Generator 

Features 
• Output frequencies from 2 to 

100 MHz±5% 
• low profile 14 pin dual-in line package 
• Operating temperature range 0 to 

70 0 C 
• Output synchronized using enable line 
• 50% duty cycle 
• Schottky TTL 

ENABlE 

.020 
NP. 

vee 
EP82XX 

14 O---'rr--- vee 

IT 
280 

MAX. 
'-C0UTr-___ ...:G;,J~ 

.780 MAX. 

1~~50-.I 0 .010 
NP. r-~+NP 

1 L365J 
MAX . 

.020 
D40 

~----------~ 

ELECTRONICS INC. 

PIN 

EP8250 

EP8251 

EP8252 

EP8253 

EP8254 

EP8255 

EP8256 

EP8257 

EP8258 

16799 SCHOENBORN STREET 
SEPULVEDA CA 91343 

MHz 

2 

3 

4 

5 

10 

15 

20 

25 

30 

EEM 1985 For manufacturers' sales offices, see yellow pages 

PIN MHz 

EP8259 35 

EP8260 40 

EP8261 45 

EP8262 50 

EP8263 60 

EP8264 70 

EP8265 80 

EP8266 90 

EP8267 100 

PHONE: (818) 892-0761 
TELEX: 67-4681 
1WX: 910-496-1525 

2350 

A·1563 



2350 DELAY LINES 

14 Pin Dip 
Delay Lines 

Features 
• 1 0 ~qually spaced taps 
• Operating temp. 0 to 70 °C 
• Available from 25n5 to 1000ns 
• Low profile 14 pin DIP for auto-insertion 
!II Temperdture Coefficient <100 PPM;a C 

Input Test Conditions 
• Pulse Voltage: 10V 
• Pulse Width: 3 x Total Delay 
• Rep. Rate: 300 KHz - 1 MHz 

IMPEDANCE 
OHMS±1~ 

50 

50 

50 

100 

100 

100 

100 

100 

100 

DELAY TIME 
NS 

±5% 

50 

100 

125 

50 

100 

125 

150 

200 

250 

L>T 
NS 

PER TAP 
(±3 NS) 

5 (± 2NS) 

10 

12.5 

5 (± 2NS) 

10 

12.5 

15 

20 

25 

DIST. 
% MAX. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

TRANSFER MOLDED TO ME,ET MIL-D-23859 and MIL-STD-202C. 
COMPATIBLE WITH AUTOMATIC INSERTION EQUIPMENT. 
PEAK PULSE VOLTAGE;·50·VOLTS. 

~----------~ 

14 

L~~i6~ l PeA l~o 
OF PIN NO.1 EP1982K MAX 

- • ·DATE CODE ~ 
1~~~~~7 

r ~~ I 
.200 MAX. "-:-w Rr NL 1~2!· .010.002 

.020 .. 002 NP. . MIN 

JL · 1 L36Si 
.100 NP. . ~020 MAX -

RISE TIME 
NS MAX. 

8.5 

17 

21 
8.5 

17 

21 

25 

34 

42 

ATTENUATION 
% 

MAX. 

1.6 

3.8 

6 .. 5 

2.0 

4.0 

7.0 

8.0 

10.0 

12.0 

MIN 

PCA PART 
NUMBER 

EP19821 

EP19822 

EP19823 

EP19824 

EP19825· 

EP19826. 

EP19827 

EP19828 

EP19829 

" 

DELAY TIMES MEASURED FROM TAP TO TAP 
TOTAL DELAY REFERENCED FROM INPUT 
OTHER DELAYS AVAILABLE UPON REQUEST 

ELECTRONICS INC. 
16799 SCHOENBORN STREET 
SEPULVEDA CA 91343 

PHONE: (818) 892-0761 
TELEX: 67~4681 
TWX: 910-496-1525 

2350 
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2350 DELAY LINES 

14 Pin Single-in-Line 
Package Delay Lines 

Features 
• 10 equally spaced taps 
• Internal termination"optional 
• Available from 1 OnS to 200ns 
• Operating temp, 0 to 70 0 C 
• Temperature Coefficient <100 PPMjO C 

Input Test Conditions 
• Pulse Voltage: 10V 
• Pulse Width: 3 x Total Delay 
• Rep, Rate: 300 KHz - 1 MHz 

IMPEDANCE 
OHMS '10% 

TOTAL DELAY TIME [IT NS PER TAP RISE TIME 
NS +5% OR 2NS ( , 5% OR 2NS) NS MAX -

50 10 NS 1 NS 2 NS 

50 , 20 NS 2 NS 4 NS 

50 30 NS 3 NS 6 NS 

50 40 NS 4 NS 8 NS 

50 50 NS 5 NS 10 NS 

50 60 NS 6 NS 12.NS 

50 70 NS 7 NS 14 NS 

50 80 NS 8 NS 16 NS 

50 90 NS 9 NS 18 NS 

50 100 NS 10 NS 20 NS 

100 20 NS 2 NS 4 NS 

100 40 NS 4 NS 8 NS 

100 60 NS 6 NS 12 NS 

100 80 NS 8 NS 16NS 

100 100 NS 10 NS 20 NS 

100 120 NS 12 NS 24 NS 

100 140 NS 14 NS 28 NS 

100 160 NS 16 NS 32 NS 
. 

100 180 NS 18 NS 36 NS 

100 200 NS 20 NS 40 NS 

IN~UT 4 5 6 7 8 9 10 11 12 OUTPUT 

J~: 
1~14 

-

1.465 MAX 

345 

.135 MIN. 

~ ~ 100 TYP 

DISTORTION DCR 
OHMS MAX AT OUTPUT % MAX 

1 OHM 10 

1 OHM 10 

1 OHM 10 

1 OHM 10 

1 OHM 10 

20HM 10 

2 OHM 10 

2 OHM 10 

2 OHM 10 

2 OHM 10 

4 OHM 10 

4 OHM 10 

4 OHM 10 

4 OHM 10 

40HM 10 

6 OHM 10 

6 OHM 10 

6 OHM 10 

6 OHM 10 

6 OHM 10 

215--\ 
MAX r 
'Q 375 

MAX ' 

-L----

+.010 

PCA PART 
NUMBER' 

EP6700-1 

EP6700-2 

EP6700-3 

EP6700-4 

EP6700-5 

EP6700-6 

EP6700-7 

EP6700-8 

EP6700-9 

EP6700-10 

EP6700-11 

EP6700-12 -

EP6700-13 

EP67oo-14 

EP6700-15 

EP6700-16 

EP6700-17 

EP6700-18 

. EP6700-19 

EP6700-20 

DELAY TIMES MEASURED FROM TAP TO TAP TOTAL DELAY REFERENCED FROM INPUT OTHER DELAYS AVAILABLE UPON REQUEST 

------..-. 
ELECTRONICS INC 

• ADD -T TO PART NUMaER FOR OPTIONAL INTERNAL TERMINATING RESISTOR 

16799 SCHOENBORN STREET 
SEPULVEDA. CA 91343 

PHONE: (818) 892-0761 
TELEX: 67-4681 
NVX: 910-496-1525 

EEM 198~ For manufacturers' sales offices, see yellow pages 
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2350 DELAY LINES 

7 Pin Single-in-Line 
Package Delay· Lines 

, Features 
• 5 equally spaced taps 
• Available from 5nS to 1000ns 
• Operating temp. 0 to 70 0 C 
• Temperature Coefficient <100 PPM/, C 

Input Test Conditions 
• PUlse Voltage: 10V 
• Pulse Width: 3 x Total Delay 
• Rep. Rate: 300 KHz-1 MHz 

IMPEDANCE 
OHMS +10% -

50 

50 

5'0 

50 

50 

,50 

50 

50 

50 

50 
50 

100 

100 

100 

100 

100 

100 

TOTAl 
DELAY TIME 

NS±5% 
/OR 2NS 

5 NS' 

10 NS 

20 NS 

30 NS 

40NS 

50 NS 

60 NS 

70 NS 

80 NS 

90 NS 

100 NS 

5NS 

10NS 

20 NS 

30 NS 

40 NS 

50 NS 

6T 
NS 

PER TAP RISE TIME 
(:± 5% OR 2NS) NS MAX 

1 NS 2,0 NS 

2 NS 3.2 NS 

4 NS 6,0 NS 

6 NS 90 NS 

8 NS 12,0 NS 

1,O'NS 15.0 NS 

12 NS 18,0 NS 

14 NS 22.0 NS 

16 NS 24,0 NS 

11) NS 27,0 NS 

20 NS 280 NS 

1 NS 2,0 NS , --
2NS 3,3 NS 

4 NS 6,0 NS 

6'NS 9,0 NS 

8 NS 11.0 NS 

10NS 14.0 NS . 

4 6· 

IN ,OUT 

I 0 1 1 1 1 10 
GROUND 

T30T , 
150 

.800~J\X., ~ j=." l .. r~~ 
lr-i'TrrT'l"r"T't"JTTn-.I~. '. '·~'9-.-· 

. 'IL ,022TYP I h-'- . , + .010 TYP .. ,r -, .100 TYP.' 

OCR 
OHMS MAX, 

DISTORTION 
AT OUTPUT 

% MAX 
PeA PART 
NUMBER 

0,3 

0,5 

0,8 

' 1.2 

1,8 

2,3 

2,5 

3,5 

42 

4,5 

5.2 

0,5 

1,0 

1,5 

2,5 

4,0 

5,0 

10 120650 

10 120651 

'. 10 12Q652 

10 12.0653 

10 120654 

10 120655 

10 120656 

10 120657 

10 120658 

10 120659, 

10 120660 

10 120661 

10 120662 

10 120663 

10 120664 

: 10 120665 

10 120666 

DELAY TIMES MEASURED FROM TAP TO TAP 
. TOTAL DELAy REFERENCED FROM INPUT 

OTHER DELAYS AVAILABLE UPON REQUEST 

ELECTRONICS INC, 
16799 SCH9ENBORN STREET 
SEPULVEDA CA 91343 

PHONE: (818) 892-0761 
TELEX: 67-4681 
TWX: 910-496-1525 

2350 

.For manufacturers' sales offices, see yellow pages EEM 1985 





2350 DELAY LINES 2350 

Eel & TTL BUFFERED DELAy liNES 
TTL DELAY MODULES ELECTRICAL SPECIFICATIONS AT 25°C 
Dimension. In Inch •• (mm) B Pin, 14 Pin, B Pin, 14 Pia, 

Total Dalay Singia Output Singia Oitput 3 IndlpaadlJlt . 3 Ind.pendant 
Tim.' Part Number Part Number Llnas Part Numb.r Lines Part Numba 

5+1 ns FDM-5 FSDM-5 MDM-5 MSDM,5 
.400 

~A~ 1(~;:'1 
10 +2 ns FDM-l0 FSDM-l0 MDM-l0 MSDM-l0 
25 +2 ns FDM-25 FSDM-25 MDM-25 MSDM-25 

'010l25)~gTR .030(.76) . B 
L -.eL 

--r-J' ~ '. :T,20 MIN. '. .010 •. 00' ~3.05) (.25 ::t .05) 

.050 TV •. (l.21)=:j'(:' --I L ~ .310(7.871 1-.1OO'TYP, ..290 (7.37) 
.019 TYP:(O.48) (2.54) 

Dimensions In Inches (mm) 

50+3 ns FDM-SO FSDM-50 MOM-50 MSDM-50 

100 ±5 ns FDM-l00 FSDM-l00 MDM-l00 MSDM-l00 

150 ±7.5 ns FDM~150 FSDM-1S0 MSDM-150 

200±10 ns FDM-200 FSDM·200 MSDM-200 

250 ±12.5 ns FDM-250 FSDM-250 

300 +15 ns FDM~OO FSDM-300 

350 ±17.5 ns FDM-350 F'SDM-3S0 
400 ±20 ns FDM-400 FSDM-400 
450 ±22.5 ns FDM-450 FSDM-4S0 
500 ±25 ns FDM-500 FSDM·SOO 

"A'~ Dlmanslon "S" Dimension 
(Max.) ~Max.) 

Part Number Configuration Inches (mm) Inc IS (mm) 

FDM·XXX 8 Pin, Single Output 0.500 (12.70) 0.250 (6.35) 
FSDM-XXX 14 Pin, Single Output o.sOO (20.32) 0.230 (5.84) 
MDM-XXX 8 Pin, 3 Independent Lines 0.500 (12.70) 0.250 (6.35) 

MSDM-XXX 14 Pin, 3 I ndependent Lines 0.800 (20.32) 0.230 (5.84) 
SDM-XXX 8 Pin,S Taps 0.500 (12.70) 0.250 (6.35) 

DTZM1-XXX 14 Pin, 5 Taps 0.800 20.32) 0.230 (5.84) 
D2TZM1-XXX 14Pin, 10 Taps 0.800 (20.32) 0.250 (6.35) 
D2TZM2-XXX 16Pin,10Taps 0.800 (20.32) 0.250 (6.35) 
D2TZM4-XXX 30 Pin, 10 Taps 1.600 (40.64) 0.230 (5.84) 

1000 -1-50 ns FSDM-l000 

ELECTRICAL SPECIFICATIONS AT 25°C 

Total Delay 
5 Tap, 5 Tap, 
SPin 14 Pin 10 Tap 

Time' 5 Taps' @ Part Number Part Number 10 Taps' @ Part Numb.r 
25 ±2 ns 5 ±2 ns SOM-25 OTZM1-25 5 ns +2 

50 ±3 ns 10 +2 ns SOM-50 OTZMl-50 5ns +2 02TZM(t)-5O 
100 ±5 ns 20 -1-3 ns SOM-loo OTZM1-100 10 ns +2 02TZM(t)-100 
150 +7.5 ns 30 +3 ns SOM-150 OTZM1-150 15 ns +3 02TZM(t)-150 
200 ±10 ns 40 ±4 ns SOM-200 OTZM1-200 20 ns ±3 02TZM(t)-2oo 

OPERATING SPECIFICATIONS \ 
250 ±12.5 ns 50 ±5 ns SOM-250 OTZMl-250 25 ns +3 02TZM(t)-250 

300 +15 ns 60 +6 ns SOM-300 OTZMl-300 30 ns +3 02TZM(t)-300 
VccSupply Voltage: ............................................ 4.75 to 5.25 VDC 
Logic "1" Input: 

'Voltage ............. , .......................................... 2V min.; 5.5V max. 
Current ................... ~ ........................................ 2.4V; 50' /loA max. 

Logic "0" Input: 
Voltage ........................................................................... 8V max. 

350 ±t7.5 ns 70 ±7 ns SOM-350 OTZM1-350 35 ns ±4 02TZM(t)-350 
400 ±20 ns 80 ±8 ns SDM-400 OTZMl-400 40 ns ±4 02TZM(t)-400 

450 ±22.5 ns 90 ±9 ns SOM-450 OTZMl-450 45 ns +5 02TZM(t)-450 

500 ±25 ns 100 +10 ns SOM-500 OTZMl-500 50 ns +5 D2TZM(t)-500 

1000 +50 ns 200 ±20 ns 'DTZMH 000 100 ns +10 'D2TZM(t)-10oo 

Current .................................................................... -2 mA max. 1 Measured from .75V to 2.4V. 

Logic "1" Voltage Out: .................................................. 2.4V min. 
Logic "0" Voltage Out: .................................................... ,5V max. 

. RiseTime Out (all modules): ........................................ 4 ns max.' 

2 Measured at 1.5V level on the leading edge. 
, Package height dimension "B" will be .300" max. 

Other delays readily available. Please consult factory • 
t Denotes number of leads. Refer to Physical Dimensions table. 

TTL PROGRAMMABLE LOGIC DELAY MODULES 

.400 
J---- A -----I 1--(,0·'6)1 I .. J I MAX. 

'010C25)~~TR .0301.76) B 

*=J ~. I·T,~IN. .010 •. 00' 
1~3.05) (.25:t",()5) 

.050 TV •. (l.'7I.=:j· '(:" --I L ~ .310 (7.871 . I -.100'TYP. .290 (7.37) 
.019 TYP. (0.48) (2.54) 

Dimensions In Inches (mm) 

\ "A" Dimension 

Part Number Conl/garatlon 
(Max.) 

lnc~es (mm) 
PLDM7-XX· 16 Pin, 3 Bit 0.800 (20.32) 

"PLDMXX-XX 32 Pin, 4 Bit 1.600 (40.64) 

OPERATING SPECIFICATIONS: 

"8" Dimension 
(Max.) 

Inches (mm) 

0.250 (6.35) 
0;230 (5.84) 

Vcc Supply Voltage: .......................................... 4.75 to 5.25 VDC 
Logic "1" Input: 

Voltage ........................................................ 2V Min.; 5.5V max. 
Current ........................................ 100 /loA @ 2.4V, 2 mA @ 5.5V 

Logic "0" Input: 
Voltage ........................................................................... 8V max. 
Logic "1" Voltage Out: .............................................. 2.4V min. 
Logic "0" Voltage Out: ................................................ AV max. 

Rise Time Out: ................................................................. 4 ns max~ 
Storage Temp. Range: ...................................... - 55° to + 125°C 
Operating Temp. Range: .................. : ......................... 00 to 70°C 

RHOMBUS ·INDUST.RIES INC. 

TABLE 1-4 BIT· 
Max; Max. Dey. from 

Dalaylime' pro~ammin8 Delay CUngl 
Part Number Min. Delay Time (Nom.) elay Per Slep 

PLDM 15-1 15ns+1 ns 30 ns ±1 n8 1 ns±.5 ns 

PLDM 15-2 15ns+l ns 45 ns +1 ns 2 ns±.8 ns 

PLDM 15-3 15 ns +1 ns 60 ns +2ns 3 ns±1 ns 

PLDM 15-5 15 ns +1 ns 90 ns +2ns 5 ns ±1 ns 

PLDM 15-10 15 ns +1 ns 165 ns +4ns 10 ns±l ns 

PLDM 15-16 15ns+l ns 2S5 ns·· ±4ns 16ns±2ns 

Pt,pM 30-1 30 ns +2 ns 45 ns ±2ns 1 ns ±.5 ns 

PLDM45-1 45 ns +2 ns 60 ns ±~.S ns 1 ns ±.S ns 

PLDM 60-1 60 ns ..... 2 ns 75 ns ±2.S ns 1 ns ±.S ns 

PLDM 7S-1 75 ns +3 .os 90 ns ±3.0 ns 1 ns ±.5 ns 

PLDM 90-1 90 ns +3 ns 105 ns ±3.S ns 1 ns ±.5 ns 

TABLE 11- 3 BIT 
Max. Max. Dey. from 

Delay Time Programming Delay Change 
Part Number M.ln. Delay Time (Nom.) Delay Per Slep 

PLDM 7-1 7ns±1 ns 14 ns ±.4ns 1 ns ±.3 ns 

PLDM 7-2 7 ns ±1 ns 21 ns ±.6ns 2 ns ±.4 ns 

PLDM 7-3 7 ns ±1 ns 28 ns ±.8ns 3 ns ±.5 ns 

PLDM 7-4 7 ns ±1 ns 35 ns ±.9 ns 4 ns ±.5 ns 

PLDM 7-S 7 ns ±1 ns 42 ns ±1.0 ns 5 ns±.S ns 

PLDM 7-10 7 ns ±1 ns 77 ns ±2.0 ns 10 ns ±1.0 ns 

Specification. subject to change without notice. 

15801 Chemical Lane. Huntington Beach, CA 92649 • (714) 898·0960 / (213) 594-8918, • TWX: 910-596-1826 

A·1568 For manufacturers' sales offices! see yellow pages EEM 1985 



2350 DELAY LINES 2350 

Eel & TTL BUFFERED DELAY liNES 
TTL OSCILLATORS 

I'::'}i 1 11: 611 • PlMAX ~I'.84)RMAX. ~ L MAX 

--r~ L -r,~'N .010. 002 
:t~: II ! ~105) .3:~~7:7)05) 

___ 111'--·'" TYP. l12n I f---I- .290 IT.3n 
__ 1.1 __ .019 TYP. (0.48) I 

i---.~~r--1 Dimensions In Inch .. (mm) 

OPERATING SPECIFICATIONS 
Vee Supply Voltage: ............................................ 4.75 to 5.25VDC 
Logic "1" Input: 

Voltage ........................................................ 2V min.; 5.5V max. 
Current ............................................................ 2.4V; 50 ,.A max. 

Logio "0" Input: 
Voltage ........................................................................ 0.8V max. 
Current .................................................................... -2 mA max. 

Logic "1" Voltage Out: .................................................. 2.4V min. 
Logic "0" Voltage Out: .................................................. 0.4V max. 
Operating Temp. Range: .............................................. 0° to 70°C 
Storage Temp. Range: ...................................... -55° to +125°C 
Dimensions: ................ 0.800" Long x 0.400" Wide x 0.230" High 
ELECTRICAL SPECIFICATIONS AT 25°C 

Part Numbal Output Freqlancy Part Numb.r Output Frequ'.cy 

TTLOS-2 2 MHz TTLOS-35 35 MHz 

TTLOS-3 3MHz TTLOS-40 40 MHz 

TTLOS-4 4 MHz TTLOS-45 4S.MHz 

TTLOS-5 5 MHz TTLOS-50 50 MHz 

TTLOS-l0 10 MHz TTLOS-60 60 MHz 

TTLOS-15 15 MHz TTLOS-70 70 MHz 

TTLOS-20 20 MHz TTlOS-80 80 MHz 

TTlOS-25 25 MHz TTlOS-90 90 MHz 

TTLOS-30 30 MHz TTLOS-l00 100 MHz 

ECl DELAY MODULES 

r--A~ 1':r~1 .... till' 
:~~g::~. TR ,. •.. 
*=J. ~ .. I-r,-::,N. . .. 01' •. 00.2 

, . I ~3.(5) 1.25:!:.05) 

.o5oTYP.<1.27) II' _I L- 1 __ I .310 (7.S7) , . 
~II~ --, 1-.100'TYP. r---r-- .290(7.37) 

-I ~.019 TYP. (Q.48) (2.54) UNUSED LEADS ARE OMITTED. 

Dimensions In Inches (mm) 

"A" Dimension "a" Dimension 

Part Numbir Conflglratlan. AYlllablllty 
(Max.), . 

, Incbea (mm) 
(Max.) 

Inchl. (mm) 
DECl-XXX 16 Pin, 5 Taps 0.800 (20.32) 0.230 (5.84) 
D2ECL-XXX 32 Pin, 10 Taps 1.600 (40.64) 0.230 (5.84) 
FECl-XXX 16 Pin, Single Output o.sOO (20.32) 0.230 (5.84) 
MECL-XXX 16 Pin, Multi-Output 0.800 (20.32) 0.230 (5.84) 

OPERATING SPECIFICATIONS 
Supply Voltage: .................................................. - 5.2 VDC to Vee 
Logic "1" Input: 

Voltag~ ....................................................................... -.98 min. 
Current .................................................................... 265 ,.A max. 

Logic "0" Input: 
Voltage .................................................................. -1.63V max. 
Current ,. ...................................................... ; .............. 5 ,.A max. 

'Loflie "1" Voltage Out: ................................................ - .96 min. 
'Logic "0" Voltage Out: .......................... : ................. -1.650 max. 
2Rlse Time Out: ............................................................. <5 ns typo 
Storage Temp. Range: ..... , .................................. -55° to +125°C 

TTL PULSE WIDTH GENERATORS 
t---12~2'~ 1-1;~"1 .• I MAX. I I MAX. 

.D1DI.2Sl~-'R 

.030. +J ~ I -r,!:':4} 010 •. 002 ~_. 
'l.3.D5J 1.2' •. D5J ~ .050 TYP. . I 

11.2n" --l L...- f---I- .31"TBn -tllr-"- [- 100TYP .290(7.37) 
---11--.019 TYP.II>48) . 12.541· Dimensions In inches (mm) 

OPERATING SPECIFICATIONS 
Vee Supply Voltage: .......................................... 4.75 to 5.25 VDC 
Logic "1" Input: 

Voltage .......................................................... 2V min,; 5.5V max. 
Current ............................................................ 2.4V; 50,.A max. 

Logic "0" Input: 
Voltage ............................................... , ........................... 8V max. 
Current .................................................................. -2 mA max. 

Logic "1" Voltage Out: ........................................ : ......... 2.4V min. 
Logic "0" Voltage Out: ..................................................... 4V max. 
Operating Temp. Range: .............................................. 0° to 70°C 
Storage Temp. Range: ...................................... -55° to +125°C 
Rise and Fan Time2 ...................................................... ;; 4 ns max. 
ELECTRICAL SPECIFICATIONS AT 25°C 

Palt Number Pul •• Width' Max. Puisl Ratl 
TTlPWG-5 5 ns 100 MHz. 
TTlPWG-l0 10 ns 50 MHz 
TTLPWG-15 15 ns 33 MHz 
TTLPWG-20 20 ns 25 MHz 
TTLPWG-25 25 ns 20 MHz 
TTlPWG-30 30 ns 16 MHz 
TTlPWG-35 35 ns 14 MHz 
TTlPWG-40 40 ns 12 MHz 
TTlPWG-45 45 ns 11 MHz 
TTlPWG-50 50 ns 10 MHz 
TTLPWG-60 60 ns 8.4 MHz 
TTlPWG-70 70 ns 7·.1 MHz 
TTlPWG-80 80 ns 6.3 MHz 
TTLPWG-90 90 ns 5.5 MHz 
TTLPWG-l00 100 ns 5.0 MHz 

, Measured @ 1.5 volt levels. I Measured from .75V tQ 2.4V. 

ELECTRICAL SPECIFICATIONS AT 25°C 

Total Dela, Tlma' 
16 Pin, Slngll Output 

Part Number 
16 Pin, 3 Independent 

Lines Part Namber 
5 -1-1 n9 FECl-5 MECl-5 

10 -1-2 ns FECL-l0 MECL-l0 
15-1- 2 ns FECl-15 MECl-15 
20 -1-3 ns FECl-20 MECL-20 
25 -1-3 ns FECl-25 ME"Cl-25 
30 -1-3 ns FECl-30 MECl-30 
35 -1-3 ns FECl-35 MECL-35 
40 +3 ns· FECL-40 MECL-40 
45 -1-3 ns FECl-45 MECl-45 
50 -1-3 ns FECl-50 ME;Cl-50 
75-1-4 ns FECl-75 MECL-75 

100 -1-5 ns FECl-l00 MECl-l00 
150 -1-7.5 ns FECl-150 MECl-150 
200 -1-10 ns FECl-200 MECl-200. 

.Ta~i~D;la, 5 Tlpa @ 
5 Tap 

Part Number 10 TIps @ 
10 TIp 

Part Number 
10 -1-2 ns 2+1 ns DECl-l0 
15 -1-2 ns 3 -1-2 ns DECl-15 
20 -1-2 ns 4.-1-2 ns DECl-20' 
25 +2 nil 5-1-2 ns DECl-25 
30 ±3 ns 6±2 ns DECL-30 3 .. 0±1 ns D2ECl-30 
35±3ns· 7±2 ns DECL-35 3.5 ±1 ns D2ECL-35 
41l± 3ns 8 ±2ns DECL-40 4.0 ±1 ns D2ECl-40 
45 ±3 ns 9 ±2 ns DECl-45 4.5 ±1 ns··' D2ECl-45 
50 ±3 ns 10 -1-2 ns DECl-50 5.,0 ±2 ns D2ECl-50 
75+4 ns 15 +3 ns DECL-75 7.5 ±2 n. D2ECL-75 

100 -1-5 ns 20 -1-3 ns DECL-l00 10 -1-2 ns D2ECL-100 
150 -I-7.5·ns 30 -1-3 ns DECL-150 15-1-3 ns D2ECl-150 
200 -1-10 ns 40 -1-4 ns DECl-200 20 -1-3 ns D2ECl-200 
250 -1-12:5 ns 50 -1-5 ns DECl-250 25 -1-3 ns D2ECL-250 

I Outputs terminated through 100 ohms to 2.0 VOC. 
I Measured from 20% to 80% pulse amplitude. 
• Measured at -1.3V level on leading edge. 
Speclfl.cations subject to change without notice. IM.i.'" TomP;:~·~~·~··~~·~~~~·I:~ro ;:~. 

.I. 15801 Chemical Lane. Huntfngton Beach, CA 92649 e 
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2350 DELAY LINES 2350 

Eel & TTL BUFFERED DELAY liNES 
ECl PROGRAMMABLE DELAY MODULES 

~A~ 1(:E)1.".. 'fIIIt 
'010('25)~1~ , .030 (.76) B 

+=J ~ I -r.-::IN. . . .010 ± .002 ' , ! ~3.05) <'25 ± .05) 

,OSOTYP. II . 1 ~ I. .1 ( (1.271 --,. r---r .310 7.a7) 
-.[[.-- .100 TYP. .29017.371 
-11-.019 TVP. (0.48) (2.54) 

Dlmenalons In ·Inche. (mm) 

"A" Dimension "a" Dimension 

Part Number Configuration 
(Max.) 

Inches (mm) 
(Max.) 

Inches (mm) 

PECl3-XXX 16 Pins, 3 Bits 0.800 (20.32) 0.250 (6.35) 
PECl XX-XXX 32 Pins, 4 Bits 1.600 (40.64) 0.250 (6.35) 

OPERATING SPECIFICATIONS 
Supply Voltage: .... , ............................................. -5.2 VDC to Vee 
Logic "1" Input: ' . 

Voltage .................................................................... - .98V min. 
Current ................................................................... ; 265 p.A max. 

Logic "0" Input: 
Voltage .... ...... .............. .................... ........ ........ ...... -1.63V max. 
Current ................................................................. ; ....... 5 I'A max. 

Logic "1" Output: .................................... ~ ................... - .96V min. 
Logic "0" Output: .................. : ................................. -1.65V max. 
Storage Temp. Range: ...................................... -55° to +125°C 
Operating Temp. Range: .............................................. 0° to 70°C 

ECl PULSE WIDTH GENERATORS 

.800 .400 
f----C2Il.32)---i 1--(10.16)--1 
I MAX. I I MAX. I 

.:t:~~~5'84) ~ . +=J ~ I ~IN 010 ± .002 
I 1...'.3.05) (25 ± .OS) 

050 TVP.11.271=:J'l=' -l L- 1_. 1 310 (7.871 I ~ 100'TYP r-----r .290 (7 3n 
.019 TVP (0481 12 54) 

Dimensions In Inche. (mm) 

OPERATING SPECIFICATIONS 
Supply Voltage: .................................................. -5.2 VDC to Vee 
Logic "1" Input: 

. Voltage ............. ,...................................................... - .98V min. 
Current ................................ ; ................................... 265 p.A max. 

Logic "0" Input: . 
Voltage .................................................................. -1.63V max. 
Current ..................................................... , ................. 5 p.A min. 

Logic "1" Output: . . 
Voltage .................................................................... - .96V min. 

, Logic "0" Output: 
Voltage ..................................................... ; ........... -1.650V max. 

Operating Temp Range: ............. , ................................ 0° to 70°C 
Storage Temp. Range: .................................... -55° to +125°C' 
Rise and Fall Time2: ............. , .......................................... 3 ns typo 

RHOMBUS INDUSTRIES INC. 

TABLE 1-4·BIT 
Max. MIX. DIY. lrom 

Delay Time Prognmmlng Deley ChaDga 
Part Numb.r Min. DeilY TI.me (Nom.) Delay Par 8tap, 

PECl6-1 6 ns+1 ns 21 ns +1 ns 1 ns ±.5 ns 

PECl15-1 15 ns.±1 ns 30ns ±1 ns 1 ns±.5 ns 

PECl30-1 30 ns ±2 ns 45 ns' ±2ns 1 ns ±.5 ns 

PECl45-1 45 "s±2 ns 60 ns ±2.5 ns 1 ns ±.5 ns 

PECl60-1 60 ns ±2 ns 75 ns ±2.5ns 1 ns ±.5 ns 

PECl75-1 .75ns+3ns 90 ns +3.0 ns 1 ns ±.5 n8 

PECl90-1 90 ns ±3 ns 105 ns ±3.5ns 1 ns ±.5 ns 

PECl15-2 ·15 ns ±1. ns 45 ns ±1 ns 2 ns ±.8 ns 

PECl15-3 15ns±1 ns 60 ns ±2 ns 3 ns ±1 ns 

PECl15-5 15ns±1 ns 90 ns ±2 ns 5ns±1 ns 

PECl15-10 15ns±1 ns 165 ns ±2ns 10 ns ±1 ns 

PECl15-16 15ns±1 ns 255 ns ±4ns 16 ns ±2 ns 

TABLE 11- 3 BIT 

Mix. Max. DIY. lrom 
Delay Time Prognmmlng DeilY Chlnge 

Part Number MIn. Delay Time (Nom.) Delay Per Stap 

PECl3-1 3 ns ±1 ns 10 ns ±.4ns 1 ns±.3 ns 

PECl3·2 3ns±1 ns 17 ns ±.6ns 2 ns ±.4 ns 

PECl3-3 3 ns±1 ns 24 ns ±.8ns 3 ns ±.5 ns 

PECl3-4 3 ns ±1 ns 31 ns ±.9ns 4 ns±.5 ns 

PECL 3-5 3 ns ±1 ns 38 ns ±1.0ns 5 ns ±.5 ns 

PECL 3-10 .3 ns ±1 ns 73 ns ±2.0 ns 10ns±1 ns 

ELECTRICAL SPEC.IFICATIONS AT 25°C 
Part Number Pulse Width' 3 Max. ·Pulse Rata 

ECLPWG-5 5 ns 100 MHz 

ECLPWG-10 10 ns 50 MHz 

ECLPWG-15 . 15 ns 33 MHz 

. ECLPWG-20 20 ns 25 MHz 

EClPWG-25 25 ns 20 MHz 

ECLPWG-30 30 ns 16MHz 

EClPWG-35 35 ns 14 MHz 

ECLPWG-40 40 ns 12 MHz 

EClPWG-45 45 ns 11 MHz 

ECLPWG-50 50 ns 10 MHz 

EClPWG-60 60 ns 8.4 MHz 

ECLPWG-70 70 ns 1.1 MHz 

ECLPWG-80 80ns 6.3 MHz 

ECLPWG-90 90 ns 5.5 MHz 

ECLPWG-100 100 ns 5.0MHz 

1 Measured @ -1.3V levels. Z Measured from 20% to 80% pomts. 
3 Output terminated through 100 ohms to -2.0 VDC. 
Specifications subjeot to. change without notice. 

15801 ChemIcal Lane e Huntington Beach, CA 92649 • (714) 89S-0960 1(21~) 594-8918 • TWX: 910~596-1826 
A·1570 . For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 2350 

ELECTROMAGNETIC DELAY· LINES 
ELECTRICAL SPECIFICATIONS AT 25°C· 
Overshoot: ...................................................... 5% to 10%, typical 
Line Distortion: ...........................••................................... 3% max. 
Working Volts: .......................................................... 25 VDC max. 
Dielectric Strength: ........•................................................. 100 VDC 
Insulation Resistance: ............ 1000 Megohms @ 100 VDC, min. 
Temperature Coefficient: .................................. 70 PPMfOC, max. 
Input-to-Tap Tolerance: ...... ±5% or 1 ns, whichever is greater 
Tap-to-Tap Tolerance: 

1 ns .......•...................................................................... ±0.35 ns 
1-3 ns ••................•......................................................... ±0.5 ns 

DIP PACKAGE "A," 5 TAP, 8 PIN 
8 LEAD "DIP" "-Td to Tr RATIO - 4:1 TYP. 
TAPS@20% INCREMENTS OFTd. 
CAN BE SERIES CONNECTED. 

ATTENUATION-0.2SdBMAX. ~ "","95, r- 1""""'1---~ MAX 0290(737) I 

'~j~'" . ~ ,!" --l,-'~ll 
: (5.12) 1 j 
I MAX t ' 

0120t"IN~ I ~ J -
(3 OS) r 

1 t 0028(051) 0.010+0002 

~I.o2S::- ~lllk~ k~(1021 1(025:;0.05) L 
TYP jt_OOI'!i ~1~) ~ 0350{8.89) _ 

0032(0.81) (048) TVP 0310(787) 
TYP TYP 

500 IMPEDANCE Dimensions In Inches (mm) 

Delay Time (NS) . Rise Time (NS) Taps (NS) OCR n 
Pari Number (±5%)** (Maximum) (Typical) (Maxinium) 

TZAl-5 5 ± 0.5 ns 2.9 1 .5 
TZA2-5 10±1 ns 3.& 2 .5 
TZA3-5 15±1 ns 5.0 3 .5 
TZA4-5 20 5.B 4 .7 
TZA5-5 25 6.& 5 .9 
TZAS-5 30 7.& S 1.0 
TZA7-5 35 B.B 7 1.25 
TZAB-5 40 9.9 B 1.4 
TZA9-5 45 11.S 9 1.5 
TZA10-5 50 13.0 10 1.7 
TZA11-5 75 19.0 15 1.9 
TZA12-5 100 2B.0 20 2.0 

DIP PACKAGE"B," 10 TAP, 14 PIN 
14 LEAD "PIP" 
Td to Tr RATIO - 8:1 TYP. 
TAPS @ 10% INCREMENTS OF Td. 
CAN BE SERIES CONNECTED. 
ATTENUATION - 0.5 dB MAX. :-

o.03:~~8') ir I -...!,0.300(7.62)f--

f'-------; 11~ lBi, MAX , 

O.7SO(19.o5) -i 
MAX 

! .. ~ I • r ' i 
°1~O~IN I II . 

I 
0.020(0.51) r 

oosoL II~ ~ (.:.~40(1.02) I ~o~~~!~~ ! 

(~:i -::~t03N~81) . (~'~:I _ ~~ ~:: _ 

500 IMPEDANCE 
0.019(0.48) TYPO TYP 

Dlmenero 

Part Number 
rZB6-5 
TZB12-5 
TZB1&-5 
TZB24-5 
TZB30-5 
rZB36-5 
TZB42-5 
rZB48-5 
TZB54-5 
TZBSO-5 
TZBS6-5 
TZB72-5 
TZB78-5 
TZB84-5 
TZB90-5 
TZB92-5 
TZB94-5 
TZB96-5 
TZB98-5 

Delay Tima (NS) 
(±5%)** 

10 ±1 ns 
20 
25 
30 
40 
50 
60 
70 
&0 
90 

100 
150 
200 
250 
300 
350 
400 

500 

Rise Timl (NS) 
(Maximum) 

3.0 
4.0 
4.5 
5.5 
6.0 

&.0 
9.0 

10.0 
12.0 
14.0 
20.0 
30.0 
35.0 
43.0 
50.0 

.55.0 
60.0 
75.0 

Taps (NS) 
(Typical) 

2 
2.5 
3 
4 
5 
6 
7 
8 
9 

10 
15 
20 
25 
30 
35 
40 
45 
50 

~) 
ns In Inches (mm) 

OCR 0 
(Maximum) 

.7 

.7 

.9 
1.0 
1.2 
1.3 
1.6 
1.7 
1.9 
2.0 
2.1 
2.2 
2.4 
2.4 
2.5 
2.7 
2.& 
3.0 
3.3 

RHOMBUS INDUSTRIES INC. 

ELECTRICAL SPECIFICATIONS AT 25°C· (Cont.) 
4-5 ns ................................................................................ ±1 ns 
6-10 ns .............................................................................. ±2 ns 
11-50 ns ............................................................................ ±3 ns 

• All units tested 100% electrically. 

ENVIRONMENTAL SPECIFICATIONS 
Operating Temperature: ................................ -55°C to +125°C 
Military Specifications: .................. Meets or exceeds applicable 

50 IMPEDANCE (cont.) 

Pari Number 
Delay Time (NS) 

(+5%)*' 
TZA13-5 125 
TZA14-5 150 
TZA15-5 175 
TZA1S-5 200 
TZA17-5 225 
TZA1B-s 250 

1000 IMPEDANCE 
TZA,1-10 5 +0.5 ns 
TZA2-1 0 10 +1 ns 
TZA3-10 15 +1 ns 
TZA4-10 20 
TZA5-10 25 
TZAS-l0 30 
TZA7-10 35 
TZAB-10 40 
TZA9-10 45 
TZA10-10 50 
TZA11-10 75 
TZA12-10 100 
TZA13-10 125 
TZA14-10 150 
TZAl5--10 175 
TZA16-10 200 
TZA17-10 225 
TZA1&-10' 250 .. Unless otherwIse specified. 

1000 IMPEDANCE 

ParI Nu.mbar 
Delay Time (NS) 

(+5%)** 
TZB6-10 10 +1 ns 
TZB12-10 20 
TZB1&-10 25 
TZB24-10 30 
TZB30-10 40 
TZB36-10 50 
TZB42-10 60 
TZB48-10 70 
TZB54-10 &0 
TZB60-10 90 
TZB66-10 100 
rZB72-10 150 
TZB78-10 200 
rZB&4-10 250 
TZB90-10 300 
TZB92-10 350 
TZB94-10 400 
TZB96-10 450 
rZB9&-10 500 

2000 IMPEDANCE 
TZBS-20 10±1 ns 
TZB12-20 20 
TZB18-20 25 
TZB24-20 30 
TZB30-20 40 
TZB3S·20 50 
TZB54-20 &0 
TZB6S-20 100 
TZB72-20 150 
TZB78-20 200 
TZB84-20 250 .. . . 
Unless otherwIse specIfIed • 

portions of MIL-D-23859. 
Capable of meeting all environmental 

requirements of MIL-STD-202 

Rise Time (NS) Taps (NS) OCR n 
(Maximum) (Typical) (Maximum) 

34.0 25 2.0 
41.0 30 2.0 
47.0 35 2.2 
54.0 40 2.2 
59.0 45 2.5 
73.0 50 2.5 

3.6 1 .6 
4.4 2 .7 
5.6 3 .9 
7.3 4 1.2 
7.B 5 1.3 
B.3 6 1.4 

12.5 7 1.5 
15.2 & 1.6 
16.0 9 1.7 
17.6 10 1.& 
25.0 15 2.0 
3B.0 20 2.0 
45.0 25 2.0 
52.0 30 2.0 
59.0 35 2.2 
65.0 40 2.2 
75.0 45 2.5 
84.0 50 2.5 

Rise Time (NS) Taps (NS). OCR 0 
(Maximum) (Typical) (Maximum) 

3.& 1 .75 
4.6 2 1.5 
5.5 2.5 1.7 
5.& 3 2.0 
7.5 4 2.2 
8.0 5 2.3 
&.5 8 2.5 

12.7 7 2:75 
15.5 & 3.0 
16.5 9 3.1 
18.0 10 3.2 
26.0 15 3.5 
39.0 20 3.5 
46.0. 25 4.0 
54.0 30 4.2 
61.0 35 4.2 
67.0 40 4.5 
77.0 45 4.7 
&6.0 50 5.0 

5.5 1 1.0 
8.5 2 1.5 
9.0 2.5 1:8 

10.0 3 2.0 
13.0 4 2.2 
15.5 5 2.4 
19.0 & 2.5 
20.0 10 2.6 
30.0 15 3.6 
40.0 20 4.& 
51.0 25 5.2 

Specifications subject to change without notice. 

15801 Chemical Lane - Huntington Beach, CA 92649-0 (714) 898-0960 I (213) 594-8918 - TWX: 910-596-1826 
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2350 DELAY LINES 

ELECTROMAGNETIC DELAY LINES 
DIP PACKAGE "D," 10 TAP, 16 PIN 
16 LEAD "DIP" 
Td to T. RATIO - 8:1 TYP. ~-" 
TAPS @ 10% INCREMENTS OF Td. ; 
CAN BE SERIES CONNECTED. ;-
ATTENUATION - 0.5 dB MAX. ' 

~0'BSO(21'S9}l 1 0.320 (B.13) J--- . ... 
MAX 0.290(7.37) I '1. 

-ri:'" r- ~ l-.!T . 
0.12!MIN! ~!f!J) j B 

(3.0S) 
0.020(0.SI) 0.010 +0.002 , 

O.OSO ~,II ~ ---l h 40(I.02) I (0:2S±0.OS) L 
(~~~ j 0.032 (0.81) 0.100 . 03S0 (8.89) , 

• TYP' (2.S4) ~ 0.310 (7.87) 
M19 (0.48) TYP TYP , 

. Diinensions in Inch •• (mm) 

500 IMPEDANCE 
Oela, Time (NS) Rlsa Tlma (NS) Taps (NS) OCR (I 

Part Number 'I+S%)** (Maximum) (Typlcll) (Maximum) 
TZOS-5 10+1 ns S.O 1 .7 
TZ012-5 20 4.0 2 .7 
TZ01S-5 25 4.5 2.5 .9 
TZ024-5 30 5.5 3 1.0 
TZ030-5 40 6.0 4 1.2 
TZ036-5 ·50 7.0 5 1.3 
TZ042-5 60 8.0 6 1.6 
TZ048-5 70 9.0 7 1.7 
TZOS4-S ' SO 10.0 8 1.9 
TZ060-5 . 90. 12.0 9 2.0 
TZ06S-5 100 14.0" 10 ' 2.1 
TZ072-5 150 20.0 15 .2.2 
TZ078-5 200 30.0 20 2.4 
TZ084-5 250 35.0' 25 2.4 
TZ090~5 300 43.0 30 2.5 
TZ092-5 350 50.0 35 2.7 
TZ094-5 400 55.0 40 2.8 
TZ096-5 ' 4SO 60.0 - 45 3.0 
TZ098-5 500 75.0 50 3.3 

DIP PACKAGE "E," 10 TAP, 24 PIN 
24 LEAD "DIP" 
Td toT. RATIO - 8:1 TYP. 
TAPS @ 10% INCREMENTS OF Td. 
CAN BE SERIES CONNECTED. 
ATTENUATION - 0.5 dB MAX. ~,II~ ;.~p 

, ,! 

.. 1,2S0 (31.7S) -.~ ----' --l 0.320 (8.13) ~ 
I MAX I 0.290 (7.37) 

--I ~ 0.03~S~Bl) I --40.300 (7.62) '--

" !}f-T'!4g:: MAX ,'. 

0.120 MIN I 
(3.0S) 0.02O(0.SI)' r 

T II ! 0.040(1.02) I ~o~~~ ;~'.~~~ ! 
ri~:~ ~. i~ ~ ~oo 
TYPO.03' -~ (2.S4) ~~~g \~;j ~ 

(0.81) 0.019 TYP 

TYP (~~:) Dlmenalons In Inclies (mm) 

RHOMBUS INDUSTRIES INC. 

1000 IMPEDANCE 

,Plrt Numb.r 
Oalay TlmaiNS) 

(±5%)* 
Rise Time (NS) 

(Maximum) 
TIps (NS) 
(Typlcll) 

TZ06-10 10 ±1 ns 3.8 1 

TZ012-10. 20 4.S 2 

'T2;018-10 25 5.5 2.5 

TZ024-10 30 5.8 3 

, TZ03D-10 4.0 7.5 4 

TZ036-10 50 8.0 5 

TZ042-10 60 8.5 6 

TZ048-10 70 ,12.7, 7 

TZ054-10 80 15.5 S 

TZ060-10 90 16.5 9' 

TZOS6-10 100 1S.0 10 

TZ072-10 150 28.0 15 

TZ07S-10 200 39.0 ' 20 

TZ084-10 250 46.0 25 

TZ090-10 300 54.0 30 

TZ092-10 350 61.0 35 

TZ094-10 400 67.0 40 

TZ09/i-10 450 77.0 45 

TZ09S-10 SOO 86.0 50 

2000 IMPEDANCE 
TZ06-20 10 ±t ns 5.5 1 

.TZ012-20 20 8.5 2 

TZ01S-20 25 9.0 2.5 
TZ024-20 ,30 1M 3 

TZ030-20 . 40 . 13.0 4 

TZ036-20 50 15.5 5 
TZ054-20 80 ' 19.0 S 

TZ066-20 100 20.0 10 
TZ072-20 150 30.0 15 
TZ07S-20 200 40.0 20 
TZ084-20 250 51.0 25 

** Unless otherwise specified. 

500 IMPEDANCE 

Part Number 
Delay Time (NS) 

(±5%)** 
RI88 Tlma (NS) 

(Maxim ... ) 
Tap. (NS) 
(Typical) 

TE150-5 150 20.0 15 

TE200-5 200 30.0 20 

TE250-5 250 35.0 25 

TESOO-5 300 4S.0 30 

TE350-5 350 50.0 35 

TE400-5 400 55.0 40 

TE450-5 450 SO.O 45 

T/:500-5 500 75.0 50 

1000 IMPEDANCE 
TE150-10 150 26.0 15 

TE20D-10 200 39.0 20 
TE250-10 250 46.0 25 
TE300-10 300 54.0 30 
TE350-1Q 350 61.0 35 
TE400-10 400 67.0 40 
TE450-10 450 77.0 . 45 
TESOD-10 500 . 86;0 .50 

• * Unless otherwise specified. 

Specifications subJect t? ch.ange without notice. 

2350 

OCR 0 
(Maximum) 

.75 

1.5 

1.7 

2.0 

2.2 

2.3 

2.5 

.. 2.75 

3.0 

3.1 

3.2 

3.5 

3.5 

4.0 

4.2 

4.2 

4.5 

4.7 

5.0 

1.0 

1.5 

1.S 

2.0 

2.2 
. 2.4 

2.5 

2.6 

3.6 

4.S 

.5.2 

OCR (I 
(Maximum) 

1.2 

2.0 

. 2.2 

2.3 

2.4 

2.5 

2.7 

3.0 

2.5 

2.7 
3.0 
3.5 
3.B 
4.0 
4.3 
4.5 

15801 Chemical Lane e Huntington Beach. CA 92649 • (714) .898-0960 I (213) 594-8918 e TWX: 910-596-1826 
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2350 DELAY LINES 2350 

ELECTROMAGNETIC DELAY LINES 
DIP PACKAGE "F," 10 TAP, 28 PIN 
28 LEAD "DIP" 
Tdto Tr RATIO-12:1 TYP. 
TAPS @ 10% INCREMENTS OF Td. 
CAN BE SERIES CONNECTED. 
ATTENUATION - 0.6 dB MAX. 

MAX 0.290 (7.37) I 1.450(36.S3), 1 0.320 (8.13) I--

r-0.03~~~S1) ~ I 0.3':.\'Z;62) r 
: 0.225 

I MAX 
, ~(5'72) 

--1-': _ ~--d 

0.120 MIN I . --. 
(3.05) , .nJ 

.jIIE --.j r;!g:~:g~: I ~oO~~~~.:f L 
:1 t..°o~~~ (~~~) TYP &~o.:'l -J 0.350(S.S91 

TYP TVP 0.310 (7.871 

Dimensions In Inches (mm) 

son IMPEDANCE 
Ollay Time (NS) Rise Time (NS) Taps (NS) OCR n 

Part Number (±5%)" (Maximum) (Typical) (Maximum) 

TF100-5 100 8.2 10 ns 3.4 
TF120-5 120 9.3 12 ns 3.6 
TF140-5 140 11.2 14 ns 3.8 
TF160-5 160 12.5 16 ns 4.0 
TF1BO.o 180 14.0 18 ns 4.4 
TF2oo.o 200 15.0 20 ns 4.6 

1000 IMPEDANCE 
TFloo-10 100 8.5 10 ns 4.5 
TF120-10 120 9.5 12 ns 5,0 
TF140-10 140 11.5 14 ns 5.5 
TF160-10 160 12.5 16 ns 6.0 
TF180-10 180 14.0 lB ns ·6.4 
TF200-10 200 15.0 20 ns 6,5 

•• Unl'ess 'otherwise specified. 

SIP PACKAGE 5, 10 TAP, 14 PIN 
14 PIN "SIP" 
Td toTr RATIO - 8:1 TYP. 
TAPS,@10% INCREMENTS OFTd. 
CAN BE SERIES CONNECTED. 
ATTENUATION - 0.5 dB MAX. 

I" 1.455(36.961 " I 0.190 ~ I-
MAX I J (4.831 I i 

I I~~~MAX n 
O':~~ili~ li li li li li li li li U li li li ~511 11 
~III I I 0.040(1021 1'1 i 

0.050--1 L 0.10~~ f-- 0010±OOO2~1~ 
(i;~ --l 0.019 (0.48) (~~;I (0.25 ±0.05~ I-

TVP 

Dimensions In Inches (mm) 

0.OS5 (2.16) 
0.105 (2.67) 

RHOMBUS . INDUSTRIES INC. 

SIP PACKAGE 4, 5 TAP, 7 PIN 
7PIN "SIP" 
Td to Tr RATIO - 4:1 TYP. 
TAPS @ 20% INCREMENTS OF Td. 
CAN BE SERIES CONNECTED. 
ATTENUATION - .25 dB MAX. 

.... ~ -- ---. 1°·800 (20.32)1 0.2001 r 

~MAX ~~ 
0.120 MIN -!, 

(3.05) 0.020(0.511 

~jt I h 0.040(1.02) I'll . 
r,.02~ --I 0.100 ~iH-- ~OO~~ ;~:~~f 
TYP 0.019 (0.411 (2.54) r-I ~ 

TYP TYP 0.090 (2.29) , 
50n IMPEDANCE 0.110(2.79) Dimensions In Inches (mm) 

Delay Time (NS) Rise Time (NS) Taps (NS) OCR n 
(±5%)" (Maxillum) (Typical) (Maximum) Part Number 

SIP4-55 5 ±.5 ns 2.9 .5 
SIP4-105 10 ±1 ns 3.B, 2 .5 
SIP4-155 15±1 ns 5.0 3 .5 
SIP4-205 20 5.B 4 .7 
SIP4-255 25 6.8 5 .9 
SIP4-305 30 7.8 6 1.0 
SIP4-355 35 B.8 7 1.25 
SIP4-405 40 9.9 B 1.4 
SIP4-455 45 11.6 9 1.5 
SIP4·S0S 50 13.0 10 1.7 
SIP4-7S5 75 19.0 15 1.9 
SIP4-1005 100 28.0 20 2.0 

1000 IMPEDANCE 
SIP4-51 5±.S ns 3.6 .6 
SIP4-101 10±1 ns 4.4 2 .7 
SIP4·1S1 15±1 ns 5.6 3 .9 
SIP4-201 20 7.3 4 1.2, 
SIP4-251 25 7.8 5 1.3 
SIP4·301 30 B.3 6 1.4 
SIP4-351 35 12.5 7 1.5 
SIP4-401 40 15.2 B 1.6 
SIP4·451 45 16.0 9 1.7 
SLP4-501 50 17.0 10 1.B 
SIP4-751 75 25.0 15 2.0 
SIP4·1001 100 38.0 20 2.0 

.. Unless. otherwise specified. 

50n IMPEDANCE 10 TAPS , 
Delay Tlma iNS) Rise Time (NS) Taps (NS) OCR I} 

Part Number (+5%)' (Maximum) (Typical) (Maximum) 

SIP5-105 10 ±1 ns 3.0 1.0 .7 

SIPS-205 20 4.0 2.0 .7 

SIP5,255 25 4.5 2.5 .9 

SIP5-305 30 5.5 3.0 1.0 

SIP5-405 40 6.0 4.0 1.2 

SIP5-505 50 7.0 5.0 1.3 -
SIP5-60S 60 8.0 6.0 1.6 

SIP5-755 75 10,0 7.5 1.8 

SIP5-1005 100 
, - 14.0 10.0 2.1 

1000 IMPEDANCE 10 TAPS , 
SIPS-l01 10 ±1 ns 3.8 1.0 .75 

SIP5-201 20 4.6 2.0 1.5 

SIP5-251 25 5.5 2.5 1.7 

SIP5-301 30 5.8 3.0 2.0 

SIP5-401 40 7.5 4.0 2.2 

SIPS-501 50 8.0 5.0 2.3 

SIP5-601 60 8.5 6.0 2.5 

SIP5-751 75 14.0 7.5 3.0 

SIP5-1001 100 18.0 10.0 3.2 

.. Unless otherwise specified. 
Specifications subject to change without notice. 

15801 Chemical Lane. Huntington Beach, CA 92649 • (714) 898-0960 I' (213) 594-8918 • TWX: 910-596-1826 
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Technitrol delay-module performance is widely known and 
highly regarded by both military and commercial users. Many 
models, such as the ultrastable STTLDL shown below', are un
matched in performance and reliability. Designed primarily for 
high-performance applications, the STTLDL has veryhigh out
put stability over a wide range 6f temperature and input-voltage 
variations. Increasingly, the STTLDL is selected as a commer-

ULTRA-STABLE TTL DELAY MODULES 
- Ultra stable. +1 ns or +1 % delay tolerance over 

-55 to +125°C at 5V supply ±10%. 0 to 70°C available. 

- 5 to 2000 ns delays available. 

- Meets Mil-M-D-23859. 

- Three-tap, lumped constant, active. 

- For Schottky TTL, FAST, TTL, and low-power Schottky 
TTL circuits. ' 

- Transfer-molded - reliable. 

- Pin-compatible to 74/54 Series 14-pin DIP package. 
-Trailing-edge timing available. 

I Minimum % input-pulse width to total delay ........... ., ........................... 20% J 
I Temperature coefficient at maximum delay ... ., ....................... 100 ppm/DC I 
I Operable input-supply-voltage variance from 5V rated ..... , ............. ±10% I 

NANOSECONDS 
Part No. T01 T02 T03 

STTLDL025 15.0 20.0 25.0 
STTLDLOSO 30.0 40.0 60.0 
STTLDL075 45.0 60.0 75.0 
STTLDL100 60.0 80.0 100.0 
STTLDL125 75.0 100.0 125.0 
STTLDL150 90.0 120.0 150.0 
STTLDL200 120.0 lSo.o 200.0 
STTLDL250 150.0 200.0 250.0 
STTLDL500 300.0 400.0 500.0 

Delay characteristics measured at V,, - 4.SV to 5.5V; 
temperature range 0-700 0. 

All Taps (Max.t 
T.+ T.-
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 5.0 
2.0 5.0 
2.0 5.0 
2.0 9.0 

.~ 

cial prototype for brand-new designs - and then written in 
because oI the superior performance it offers. 

We invite you to consider the STTLDL as an, example of 
Technitrol capability. Its technology is an integral part ohll our 
delay modules - including low-cost products - shown on this 
and the following pages. 

Recommended Operating Condltlo,ns 

Supply voltage Vee 
Operating ambient temp. range 

T T STTlDl 100 

1!-.===-:;;;;:.::====: ~.IOOIIA •. 

T 

3~~ ~ ... 
., .. 
~.'1. 

Min. ,Typ. Max. Unit 
4.5 5.0 5.5 Volts 
-55 25 +125 °C 

3-TAP 

.I~1. 
±A1' 

HIGH-PERFORMANCE TTL DELAY MODULES 
• ±1.5 ns or ±5% delay tolerance (whichever is greater) Recommended Operating Conditions 

over 0 to 70°C. -55 to + 125°C available. Min. Typ. Max. 
Supply voltage V" 4.5 5.0 5.5 - 5 to 500 ns delays~ 

• Meets MIL SPEC M-D-23859. 
Operating ambient temp range 0 25 75 

• Five-tap, lumped constant, active; available in ten-tap. 

• For Schottky TTL, FAST, TTL, and low-power Schottky 
TTL circuits. .1----:.800 MAX. ~ 

• Supply-voltage tolerance ±10%. 
• Transfer-molded - reliable. 

• Pin-compatible to 74/54 series 14-pin. 

• DIP package. 
• Trailing-edge timing available. 

I Mi~imum % input-pulse width to total delay ....... ., ...... ., ....................... 20% I 
I, Temperature. coefficient at maximum delay ......................................... +2% I' 
I Operable input·supply-voltage variance from 5V rated .................. +10% I 

NANOSECONDS All Taps 
Pari No. 101 102 T03 T04 105 TR+ "lR 

TTLDL020 10.0±1.5 12.5 ± 1.5 15.0 ± 1.5 17.5 ± 1.5' 20.0 ± 1.5 $2.0 $2.0 nsec. 
TTLDl025 5.0 ±1.5 10.0 ± 1.5 15.0± 1.5 20.0 ± 1.5 25.0 ± 1.5 $2.0 $2.0 nsec. 
TTLDl050 10.0 ±1.5 20.0 ± 1.5 30.0 ± 1.5 40.0 ± 2.0 50.0 ± 2.5 :52.0 $2.0 nsec. 
TTlDl075 15.0 ±1.5 30.0 ± 1.5 45.0 ± 2.25 60.0 ± 3;0 75.0·± 3.75 $2.0 $2.0 nsec. 
TTlDl100 20.0 ±1.5 40.0 ± 2.0 60.0 ± 3.0 80.0 ± 4.0 100.0 ± 5.0 $2.0 $2.0 n&ec. 
TTlDl125 25.0 ±1.5 50.0 ± 2.5 75.0 ± 3.75 100.0 ± 5.0 125.0 ± 6.25 $2.0 $2.0 nsec. 
TTlDl150 30.0 ±1:5 60.0 ± 3.0 90.0 ± 4.5 120.0 ± 6.0 150.0 ± 9.0 $2.0 $5.0 nsec. 
TTlDL200 40.0 ±2.0 80.0 ± 4.0 120.0 ± 6.0 160.0 ± 8.0 200.0 ±10.0 $2.0 $5.0 nsec. 
TTlDl250 50.0 ±2.5 100.0 ± 5.0 150.0 ± 7.5 200.0±10.0 250.0 ±12.5 $2.0 $5.0 nsec. 
TTLDl500 100.0 ±5.0 200.0 +10.0 300.0 +15.0 400.0 +20.0 . 500.0 +25.0 <2.0 <9.0 nsec. 

- ° Delay characteristics measured ~t Veo - 5.0V, 25 0 no load. 

.300 

.300 I 

."oo~1 

.500 ---i 

CONNECTION DIAGRAM 
5 TAP VERSION 

Unit 
Volts 
°0 

Technitrol' products: Manchester encoder/decoders· • pulse transformers' 
~ata bus couph,:rs .' pulse-~idth regulators' delay fines including digital, 
flxed-constant-dlst"buted, f,xed-Iumped·constant, programmable, and trim· 
mer types' transformers Including audio, autotransformer. chopper, constant
voltage, dc-to-dc-conversion, decade. differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, high-voltage. input, instrument, interstage. 
Inverter, isolation. magnetic-amplifier, matching, microminiature. mic~o-

phone, mixing. modulation, output, plate, power, pc-mounting, pulse, rf, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, 
toroidal, transistor, voltage-dividing, voltage-regulating; voltage-stabilizing, 
wideband, MIL-audio. MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types. ·saturable reactors· filter reactors. sq\lare-wave oscillatprs • mag
netic amplifiers. coils including fOil-wound, high-allow' frequency, toroidal, 
and transform'er types. 
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STANDARD TTL DELAY MODULE 

Low-profile delay modules with good performance not com- STANDARD L TTL PACKAGE HALF -DIP HTIL PACKAGE 
mensurate with their low cost. Half-size package available. 

• Low cost. 
• 0 to 70°C temperature range. 
• 5X to 500 ns delay times available. 
• Five-equal-tap line gives X ns, 2X ns, 3X ns, 4X ns, and 

5X ns delay times. 
• Available ,in ten-tap. 
• For Schottky TTL, TTL, and low-power Schottky TIL circuits. 
• Supply-voltage tolerance ±10%. 
• Transfer-molded - reliable. 
• Pin compatible to 74/54 series 14-pin DIP package. 
• Trailing-edge timing available. 
• HALF-DIP PACKAGE AVAILABLE. 

Minimum % input-pulse width to total delay ........ , ..................... , ....... 40% 

Temperature coefficient at maximum delay ........................................ ±4% 

Higher performance modules available. 

NANOSECONDS All Taps (Max. 
Pari No. To1 To2 To3 T04 To5 

LTTLDL025 5.0 10.0 15.0 20.0 25.0 
LTTLDL050 10.0 20.0 30.0 40.0 50.0 
LTTLDL075 15.0 30.0 45.0 60.0 75.0 
LTTLDL100 20.0 40.0 60.0 80.0 100.0 
LTTLDL125 25.0 50.0 75.0 100.0 125.0 
LTTLDL150 30.0 60.0 90.0 120.0 150.0 
LTTLDL200 40.0 80.0 120.0 160.0 200.0 
LTTLDL250 50.0 100.0 150:0 200.0 250.0 
LTTLDL500 100.0 200.0 300,0 400.0 500.0 

Delay characteristIcs measured at Vee - 5.0V, 250 C no load. 
Delay tolerance ±2 ns or 5% whichever Is greater. 

Recommended Operating Conditions 

T.+ 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 . 

.2.D 

Min. Typ. Max. 

Supply voltage Vee 4.5 5.0 5.5 
Operating ambient temp. range 0 25 70 

TECHNITROL TTL DEl.AY MODULES 

T.-

2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
5.0 
5.0 
9.0 

Unit 

Volts 
°C 

Technitrol TIL delay modules are designed to be used directly 
with super-high-speed TIL, standard TTL, and DTL logic cir
cuits. They interface with little or no additional requirements. 
They can be cascaded in various combinations to get any delay 
without degrading output rise time (T.+ or T • ...,,). The delay 

SINGLE-OUTPUT DELAY 
MODULES 
Single-output modules are 
available with 5 to 500 ns 
delays. Buffered. Only the 
pins to be used are brought 
out. 

TRIPLE-OUTPUT DELAY 
MODULES 
Technitrol TIL buffered de
lay modules are available 
with three inqividual inputs 
and OtJtputs in delays from 
5 to 250. ns per delay, 

Technitrol products: Manchestet encoder/decoders' pulse transformers· 
data bus couplers, pulse-width regulators· delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types' transformers including audio, autotransformer. chopper, constant
voltage. dc-to-da-conversion. decade, differential, discriminator. driver. 
ferroresonanl. filament. 400 Hz. high-voltage. input, instrument, interstage. 
inverter, isolation. magnetic-amplifier, matching, microminiature, micro-

_. 
I I 
I I 
I I I 

END VIEW I 
I I 

I 

l ~ 

T l.TH::'OO 
f--.500 MAJ<---j 

T 
.250 (side view) .040 

1fb~~~~ , , 
.40 .50 , , 1 , 

.10 .20 .30 .40 .'0 

position of opposite-side terminals 

:-.300~ 

T : I 
I I 

.250 I (end view) I 

~MAX'I I. 
I I. 
I I 
I I 
I I 

(l) (2) (3) (4) 
IN Td2 Td4 GND 

rise-time ratio (To/T.) of individual modules is very high (ap
proximately 50:1) and improves with cascading modules. Out
put rise times of each module are independent of input rise 
times up to 50 ns. All Technitrol delay modules are transfer 
molded, not potted, assuring maximum reliable operating lives, 

10-TAP DELAY MODULES 
10-tap delay modules are 
available with 50 to 500 ns 
total delays, Dimensions 
same as standard 5-tap, with 
the exception of 5 addi
tional pins. See connection 
diagram. . 

TIL SQUARE-WAVE 
OSCILLATORS 
Available in 2 to 100 MHz 
frequency range. Frequency 
tolerance ±2%. Dimensions 
saine as Technitrol standard 
5-tap .delaY,module .. 

vee 
(14) (8) 

phone, mixing, modulation, output, plate, power, pc-mounting, pUlse" rf, 
rectifie~' reference, Scott T, servo, synchro-control, telephone-coupling, 
toroidal: transistor. voltage-dividing. voltage-regulating, voltage-stabili~ing, 
wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-vanable 
typ~s • saturable reactors· filter reactors' square-wave oscillators' f'!"ag
netic amplifiers' coils in'clud'ing foil-wound, high-Qllow frequency. toroIdal, 
and transformer types. - . 
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MINIATURE AND LUMPED-CONSTANT PASSIVE DELAY LINES SIP AND DIP PACKAGES __________________ .-

• 5- and 10-tap. 
• Impedances of 50,75,100, and 200 ohms. 
• Temperature range -55 to +125°C. 
• Temperature coefficient 100 ppm/DC. 

• Maximum distortion ±10%. 

Rise Impedanc. DCR Tap . Delay·· Time (Ohms) (Ohms Delay 
Part No. (NS) (NS-Max.) +10% Max.) (NS) 

LF10Dl 10.0 2.2 100 1.0 1.0 

LF10El 12.5 2.5 100 1.0 1.2 
A. LF10Fl 20.0 4.0 100 1.5 2.0 
~ LF10Gl 25.0 5.0 100 1.5 2.5 .. .,. LF10Kl 50.0 10.0 100 2.5 5.0 

LF10M1 100.0 20.0 100 5.,0 10.0 

LF10P1 200.0 40.0 100 ' 11.5 20.0 

LF05Cl 5.0 2.0 100 1.0 1.0 

LF05D1 10.0, 3.5 100 1.0 2.0 

A. LF05El 12.5 5.0 100 1.0 '2.5 
C 
,I- LF05Fl 20.0 7.0 100 1.0 4.0 .. LF05G1 25.0 8.5 100 1.5 5.0 

LF05Kl 50.0 17.0 100 2.5 10.0 

LF05Ml 100.0 35.0 100 5.0 20.0 

• Sample lisling. 
For DIP delay lines, use prefix LF in part number (as shown). 
For SIP delay lines, use prelix SF. Otherwise, specify interchangeably: 

•• Delay tolerance ±1.5 ns or 5%, whichever is greater. 

NEW TTL PULSE-WIDTH REGULATORS 

A neW concept. Takes TTL-level input signals of unequal dura
tion and transforms these into TTL-level output signals of 
precisely timed and equal duration. Can replace a monostable 
multivibrator, and provide improved output stability. 

5 ns minimum input-pulse width. 5 to 500 ns output-pulse 
width, as selected. Input-pulse width can vary; output-pulse 
width remains the same. PreCisely timed output-pulse trailing 
edge permits trailing-edge timing or gating functions.' 

Technitrol products: Manchester encoder/decoders ~,pulse transformers' 
data bus couplers' pulse-width regulators' delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable. and trim
mer types' transformers including audio, autotransformer, chopper, constant
voltage, dc-to-dc-conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, hi\lli-voltage, input, instrument. interstage. 
inverter, isolation, magnetic-ampllfier, matching,' microminiature, micro-

10-TAP DIP 10-TAP S!P 

~---M,:,----I r---'~ --'----I 

j_;! n' 

• EQUAL SPACES AT.lOO .100 ,. 
~1'11 4' 10 12 

, n 
(IN) J (OUT) 

, 
GND 

5·TAP DIP 

..... 
f=;~ 

H 
,. 

G1KO 

l... ...... -:-'III 
AT ~nNO PLANE 

SIDE VIEW 

(Terminals used n3 ',' • 

as marked, IN ~vl~,;,;, 
~::nm":~~ns (1' Il--"l 
ten-tap.) ,1 = " 

5-TAP SIP 

3 4 5 6 

_rN .l...l....LL ou! 
'~lTl'1~1 

T II T .... 

• 5 ns propagation delay from input to output. 
• -55 to +125°C temperature range available. 

SIDE VIEW 

• For Schottky TTL, TTL, and low-power Schottky TTL ,circuits. 
• ±10% supply voltage tolerance. 
• Minimum input-pulse width only 5 ns. 
• Pin compatible with 74/54 series TTL/SSI14-pin DIP. 

Max. Max. 
Puis. Input Puis. Input 
Width Freq. Width Freq. 

Part No. (PW)ns (MHz) Part No. (PW)ns (MHz) 

TTLPW005 5.0 98.0 TTLPW060 60.0 8.0 

TTLPW010 10.0 49.0 TTLPW070 70.0 6.5 

TTLPW015 . 15.0 30.0 TTLPWOT5 75.0 6.0 

T,TLPW020 20.0 23.0 TTLPW100 100.0 4.0 

TTLPW025 25.0 18.0 TTLPW150 150.0 3.0 

TTLPW030 30;0 15.0 TTLPW200 200.0 2.0 

TTLPW035 35.0 13.0 TTLPW250 250;0 1.9 

TTLPW040 40.0 11.0 TTLPW300 300.0 1.5 

TTLPW045 45.0 10.0 TTLPW400 400.0 1.0 

TTLPW050 50.0 9.0 TTLPW500 500 .. 0 0.9 

• Delay,Characteristics @ Vee =:= 5.0V., 25°C no load. 
• Pulse width tolerance ±1.5 nsor 5% whichever is, greater. 
• Maximum frequency with input pulse:::; Pw. 
• Input to output propagation delay (Td) = 5 ±L5 ns. 
• Rise and fall time 2 ns max. 

phone, mIxIng, modulation, output, plate, power, pc-mounting, pulse, .rf, 
rectifier, reference, Scol!, T, servo, synchrp-control, telephone-coupling, 
toroidal, tranSistor, voltage-diliiding, voltage-regulating, voltage-stabilizing, 
wideband. MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types' saturable reacto'rs • filte'reactors • square-wave oscmators • mag
netic amplifiers' coils including. foil-lNound, high-Qllow frequency, toroIdal, 
and transformer types. ' 
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PASSIVE CHIP-CARRIER DELAY LINES, 1/2" AND 314" 

• Compact. 
• Standard chip-carrier socket mounting. 
• Designed for surface mounting via vapor-phase 

reflow soldering. 
• Designed for TIL circuits. 
• 10-tap. 
• 10 to 200 ns delays. 
• -55 to +125°C temperature range available. 

Total Delay Rise Time RDC 
Part No.· To (ns) T. (ns) (ohms) 

BF10Dl 10.0 2.2· 1.0 
BF10Fl 20.0 4.0 2.0 
BF10G1 25.0 5.0 3.0 
BF10Kl 50.0 10.0 5.0 
BF10L1 75.0 15.0 6.5 
BF10M1 100.0 20.0 6.0 

CF10Dl 10.0 2.2 1.0 
CF10F1 20.0 4.0 2.0 
CF10G1 25.0 5.0 3.0 
CF10K1 50.0 10.0 5.0 
CF10M1 100.0 20.0 8.0 
CF10N1 125.0 2S.0 9.0 
CF10P1 150.0 30.0 10.0 
CF-10Q1 200.0 40.0 12.0 

• Sample lIsting. "BF" designates Y2" models. 
"CF" designates 'III" models. 

ELECTRICAL CHARACTERISTICS 
• Impedance (Zo): 100 ohms ±10% 
• Tap Delay: Every 10% of total delay 
• Distortion: ±10% 
• Temperature Coefficient (To): 100 PPM/oC 
• Delay Tolerance: ±1.0 ns or 5% W.I.G. 
• Input Pulse Width: Minimum 3 times output rise time 
• Input Rise Time: 2 ns maximum 
• Also available: 50 ohm and 200 impedance. 

111" MODELS 

•• TO ..... 

=-:1~~_~¥ 
3 $ • 10 

~47111 I I 12 
IN OUT 

%"MODELS 

E7---l'1 

I 

I .000R , 
I .tlO , 

~ im• ~~~ L.ss. .oot 
MIN. 

2 \" • 51" 81'01'" 
IN ~~rl~"I'liffl~'L'~ OUT 

I I IN.C. 
7 ,. 

ACTIVE CHIP-CARRIER DELAY MODULES, 1/2" AND %" 

• Compact. 
• For Schottky TTL, TIL, and low-power Schottky TIL cir~uits. 
• Standard chip-carrier socket mounting. 
• Designed for surface mflunting via reflow soldering. 
• 5-tap. 
• 5 to 200 ns delays. 
• ±10% supply voltage tolerance. 
• -55 to 125°C temperature range available. 

NANOSECONDS ~IITap.(Max. 

Part No.· To1 T02 To3 T04 ToS T.+ T.-

BTTLDL020 10.0 12.S 15.0 17.5 20.0 2.0 2.0 
BTTLDL025 5.0 10.0 15.0 20.0 25.0 2.0 2.0 

BTTLDLOSO 10.0 20.0 30.0 40.0 50.0 2.0 2.0 
BTTLDL075 15.0 30.0 4S.0 60.0 75.0 2.0 2.0 
BTTLDL100 20.0 40.0 60.0 80.0 100.0 2.0 2.0 

BTTLDL125 2S.0 SO.O 75.0 100.0 125.0 2.0 2.0 
BTTLDL150 30.0 60.0 90.0 120.0 150.0 2.0 5.0 
BTTLDL200 40.0 60.0 120.0 160.0 200.0 2.0 S.O 

• Sample hstlng. For Y2" delay "1odules, use prefix BT in part number <as 
shown). For 'III" delay modules, use prefix CT. Otherwise specify inter
changeably. 

Technitrol products: Manchester encoder/decoders' pulse transformers' 
data bus couplers· pulse-width regulators • delay lines including digital, 
fixed-constant-distributed, fixed-Iumped-constant, programmable, and trim
mer types' transformers including audio, autotransformer, chopper, constant
voltage, dc-to-dc-C"onversion, decade, differential, discriminator, driver, 
·ferroresonant, filament, 400 Hz, high-voltage, Input, Instrument, interstage, 
inverter, isolation, magnetic-amplifier, matching, microminiature, micro-

111" MODELS 
. .... 

• 0201 (aX) 

, 
i :"-1' - .. =-' ... _'---:"tj I---L 
i :~ .. '7' 'j 
: .. t ..... !'i"l 

io~+ l~ t=- .... --1J TI, 
MIN. 

111 .. 

%" MODELS 

. .... 
. 020" (3X) 

CO, 
rd' 

(8) (71 
Td2 GNP 

phone, mixing, modulation, output, plate, power, pc-mounting, pulse,. rt, 
rectifier, reference, Scott T, servo; synchro-control, telephone-coupling, 
toroidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wldeband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types. saturable reactors. filter reactors· square-wave oscillators' mag
netic amplifiers' colis including foil-wound, high-Q/low frequency, toroidal, 
anc! transformer types. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1577 



2350 DELAY LINES 2350 

Technitrol, Inc. 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105' Telex 834245 

EClDElAY MODULES 
DELAY CHARACTERISTICS 

NANOSECONDS All Taps (Max.) 
Part No. Tol T02 T03 To4 ToS To+* TR-* 
EClDl025 5 ±1.0 10± 1.0 15 ± 1.9 20± 1 25± 1.0 4 4 
EClDl050 10±1.0 20± 1.0 30± 1.5 40± 2 50 ± 2.5 4 4 
EClDl075 15±1.0 30 ± 1.5 45± 2.0 60± 3 75 ± 3.75 5 5 
EClD1100 20 ±1.0 40 ± 2.0 60 ± 3.0 80±4 100 ± 5.0 6 6 
EClD1125 25±1.0 50 ± 2.5 75 ± 3.75 100 ± 5 125 ± 6.0 7 7 
EClDL150 30 ±1.5 60 ± 3.0 90 ± 4.5, 120± 6 150'± 7.5 7 7 
EClDL200 40 ±2.0 80 ± 4.0 120 ± 6.0 160± 8 200 ±10.0 8 8 
ECLDl250 50 ±2.5 100± 5.0 150 ± 7.5 200±10 250 ±12.5 10 10 
EClDL300 60 ±3.0 120 ± 6.0 180 ± 9.0 240 ±12 300 ±15.0 15 15 
ECLDl350 70 ±3.5 140 ± 7.0 210 ±10.5 280 ±14 350 ±17.5 15 15 
EClDl400 80 ±4;0 160 ± 8.0 240 ±12.0 320 ±16 400 ±20.0 15 15 
EClDl450 90±4.5 180 ± 9.0 270 ±13.5 350 ±1S 450 ±22.5 20 20 
ECLDl500 100 ±5.0 200 ±10.0 300 ±15.0 400 ±20 500 ±25.0 20 20 

• To = Measured from 20% to 80%. 

ELECTRICAL CHARACTERITICS 
Over operating temperature range and Vee = -5.2 ±0.01V 
with 500 liner FPM airllow and all output terminals with 500 to 
-20VDC 

Tesl 
Symbol Paremeter Min. Max. Unit Conditions 

lEE Supply Current 75 MA 
hH Input Current 

HI~H 425 MA V,H = -0.810V 
IlL Input Current 

V'L = -1.850V LOW .5 MA 
VOH logic "1" 

Output Voltage -1.060 -0.700 VDC V,H = -0.810 
VOL Logic "a" 

Output Voltage -1.890 -1.815 VDC VI.L = -1.850 
.. All specifications are subject to change Without notice • 

.380 
MAX. 

(n (8) 

-.900 MAX. ---

(18) (15) (14) (13) 

Ilf!2~f~7tl 
(1) (3) (4) (5) (8) 

Recom"1ended Operating Conditions 
Min. 

Vee 5.72 
Operating temp. range 
With Airflow 500 LFPM -30°C 
Fan Out 

Typ. Max. 
5.2 4.88 

25°C 80°C 
85 ECL Loads 

10K ECl PROGRAMMABLE DELAY LINE MODULES 
DELAY CHARACTERISTICS Ta = 25°C 

Technilrol Step Oalay Max. Delay 
Part No. n8+n8 ns +ns 

ECLPG301 1.0±D.4 11.0 ± 1.5 
ECLPG302 2.0±0.6 17.0 ± 1.5 
ECLPG303 3.0 ±1.0 24.0± 1.5 
ECLPG304 4.0 ±1.0 31.0± 2.0 
ECLPG305 5.0 ±1.5 38.0± 2.0 
ECLPG306 6.0 ±1.5 45.0± 2.5 
ECLPG307 7.0±1.5 52.0 ± 2.5 
ECLPG308 8.0±1.5 59.0± 3.0 
ECLPG309 9.0±I.S' 66.0± 3.5 
ECLPG310 10.0 ±1.5 73.0± 4.0 
ECLPG315 15.0 ±1.5 108.0 ± 5.0 
ECLPG320 20.0 ±1.5 143.0 ± 7.0 
ECLPG325 25.0±1.5 178.0±9.0 
ECLPG330 30.0 ±2.0 213.0 ±".0 
ECLPG335 35.0 ±2.0 248.0±12.0 
ECLPG340 40.0 ±2.5 283.0'±14.0 
ECLPG345 45.0 ±2.5 318.0 ±16.0 
ECLPG350 50.0 ±2.5 353.0 ±17.0 

ELECTRICAL CHARACTERISTICS 
Over operating temperature range and Vee = -5.2 ±0.01V 
with 500 liner FPM air flow and all output terminals with 500 to 
-20VDC 

Te.t 
Symbol Parameter Min. Mex. Unit Conditions 

lEE Supply Current 100 MA 
hH Input Current 

HIGH 13.0 MA V,H = -0.810V 
III Input Current 

LOW . 5 600 . MA VIL = -1.850V 
VOH Logic 111" 

Output Voltage -1.060 -0.700 VDC V,H = -0.810 
VOL Logic "0" 

Output Voltage -1.890 -1.615 vec VIL = -1.850 .. 
All specifications subject to change Without notice. 

Technltrol 'products: Manchester encoder/decoders. pulse transformers' 
data bus couplers' pulse-width regulators' delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types. transformers including audio, autotransformer. chopper, constant
voltage, dc-to-dc-conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, high-voltage, input, Instrument, interstage, 
Inverter, Isolation, magnetic-ampllfler, matching, microminiature, micro-

Vee OUTPUT 

(16) 

(11 

INPUT 5, V .. 

phone, mixing, modulation, output, plate, power, pc-mounting, pulse, rf, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, 
torOidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wideband. MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types' saturable reactors· filter reactors· square-wave oscillators· mag
netic amplifiers' coils including foil-wound, high-Qllow frequency, toroidat, 
and transformer types. 

A·1578 For manufacturers' sales offices, see yellow pages EEM 1985 



2350 DELAY LINES 2350 

Technitrol, InC. 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105· Telex 834245 

100K ECL DELAY MODULES 

• lOOK ECl input and output. 
• 24 pin transfer molded dip package on .400 lead center. 
• Available in delays from 5 ns to 200 ns. 
• Eight (8) equal taps each buffered with 70 ECl 

fanout capacity. 

.. " t8 

I TECHNITROL 

I ..LDLOIO 

.. 
• Operating temperature range OoC to 850 C. 
• Other delays available. 

DELAY CHARACTERISTICS . TA +25°C Vee-4 5V + 1V , , -. 
Technltrol Tol To2 To3 To4 To5 T06 TD7 TDB Tal. TDl 
Part No. ns ns ns ns na ns ns na (ns or %, WIG) 

EKLDL005 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 ± .250rl0% 
EKLDLOOS 1.0 2.0 3.0 4.0 5.0 6.0 7.0 S.O ± .40 ns 
EKLDL016 2.0 4.0 6.0 S.O 10.0 12.0 14.0 16.0 ± .500r5% 
EKLDL025 4.0 7.0 10.0 13.0 16.0 19.0 22.0 25.0 ±1.0 or5% 
EKLDL032 4.0 B.O 12.0 16.0 20.0 24.0 2B.0 32.0 ±1.5 or5% 
EKLDL040 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 ±1.5 or5% 
EKLDL04B 6.0 12.0 lB.O 24.0 30.0 36.0 42.0 4B.0 ±1.5 or5% 
EKLDL056 7.0 14.0 21.0 2B.0 35.0 42.0 49.0 56.0 ±1.5 or5% 
EKLDL064 8.0 16.0 24.0 32.0 40.0 4B.0 56.0 64.0 ±1.5 or5% 
EKLDL072 9.0 18.0 27.0 36.0 45.0 54.0 63.0 72.0 ±1.5 or5% 
EKLDL080 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 ±1.5 or5% 
EKLDL100 12.5 25.0 37.5 50.0 62.5 75.0 87.5 100.0 ±1.5 or5% 
EKLDL120 15.0 30.0 45.0 60.0 75.0 90.0 105.0 120.0 ±1.5 or5% 
EKLDL160 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 ±1.5 or5% 
EKLDL200 25.0 50.0 75.0 100.0 125.0 150.0 175.0 200.0 ±1.5 or 5% 

Specificallons subject to change without notice. 

100K ECL PROGRAMMABLE DELAY LINE MODULES 
DELAY CHARACTERISTICS Ta = 25°C 

Technltrol Step Delay Max. Delay 
Part No. ns+ns ns-+-n. 

EKLPGR10 0.10 ±0.05 3.50±1.0 
EKLPGR25 0.25 ±0.13 5.75±1.0 
EKLPGR50 0.50 ±0.20 9.50 ±1.0 
EKLPGR75 0.75±0.25 13.25±1.5 
EKLPG010 1.00 ±0.40 17.00 ±1.5 
EKLPG015 1.50 ±0.50 24.50 ±1.5 
EKLPG020 2.00 ±0.50 32.00 ±1.5 
EKLPG025 2.50 ±0.50 39.50 ±2.0 
EKLPG030 3.00 ±0.50 47.00 ±2.5 
EKLPG035 3.50 ±0.50 54.50±2.5 
EKLPG040 4.00±0.50 62.00 ±3.0 
EKLPG045 4.50±0.50 69.50 ±3.0 
EKLPG050 5.00 ±1.00 77.00 ±4.0 
EKLPG060 B.OO ±1.00 92.00 ±5.0 
EKLPG070 7.00 ±1.00 107.00 ±5.0 
EKLPG080 8.00±1.00 122.00 ±B.O 
EKLPG090 9.00±1.00 137.00 ±7.0 
EKLPG100 10.00 ±1.00 152.00±8.0 

ELECTRICAL CHARACTERISTICS 
• For lOOK ECl Programmable Delay Line Module 
• V •• = 4.5V ±5% 
• 500 linear FPM air flow and output terminated with 

50 ohm to - 2 0 VDC 
Test 

Symbol Paramatar Min. Max. Unit Conditions 
lEE Supply Current 115 MA 
hH Input Current 

HIGH 13.0 MA VIH = -0.880V 
IlL Input Current 

LOW .5 .BOO MA VIL = -1.810V 
VOH Logic 111t1 

Output Voltage -1.025 -0.880 VDC VIH'= -0.880 
VOL Logic "011 

Output Voltage -1.810 -1.620 vec VIL = -1.810 .. 
Specifications subject to change without notice . 

Technltrol products: Manchester encoder/decoders. pulse transformers. 
data bus couplers. pulse-width regulators. delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types· transformers including audio, autotransformer, chopper, constant
voltage, dc-to-dc-conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, hIgh-voltage, Input, Instrument, interstage, 
inverter, isolation, magnetlc-amplifier, matching, microminiature, micro-

• lOOK ECl input and output. 
• Four (4) bit binary (1, 2, 4,8) programming gives 

15 equal step delays. 
• Available in 18 step delays from .1 ns to 10 ns; 

other step delays available. 
• low inherent delay (To) To = 2.0 ±1.0 ns. 
• Seventy (70) ECl fanouts. 
• Temperature range O°C to +85°C. 

TECHNITROL 
EtCLPGOIO ] 

t 

i ~I I 
.125MtN. 

I 
.~. :8 

I 

~ I 
1 e 7 8 

Veo: ~ OUT 

phone, mixing, modulation, output, plate, power, pc-mounting, pulse, rf, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, 
toroidal. transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types • saturable reactors • filter reactors • square-wave oscillators • mag
netic amplifiers. colis including foil-wound, high-O/low frequency, toroIdal, 
and transformer types. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1579 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

. semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog . 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP 1iuorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIP9T test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact . 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resis~ance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 
K 
kHz kilohertz (108 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 

. LSI large scale integration 
LVDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
... F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear eillctromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC. bidirectional voltage-triggered 

. switch 
SIP' single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Te1ion 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

. to3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive . 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 

'VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



2350 DELAY LINES 2350 

DELAY LINESI r~TOKO AMERICA PULSE TRANSFORMERS 
DELAY LINES 
o 20 Years of experience in manufacturing delay lines. 
o Standard DIP packaging suitable for automated Insertion lowering 

your Installation costs. 
o Highest quality design and manufacturing techniques render 

suparlor utilization of electromagnetic coupling, providing axcep
tionally low distortion and unusually fast rise time. 

o A measure of reliability that can be counted on to perform in the 
most critical applications. 

GENERAL SPECIFICATIONS 
R5ET JAT PICODELAY RET 

Temp. Range 
Operating 

o to +700c o to +700 c o to +700 C o to +700c o to +700 c 

Storage -55 to +1250 c -45 to +125°c -50 to +1250c -40 to +1200 C -45 to + 1250 c 
Insulation >100mO l00mO Over 100 mn 50 vdc >100mO 
Resistance @ 50 vde @ 50 vdc (50 vdc) 100 mn min @ soy 
Wavefonm Wlthln:!::10% Within:!::15% Wllhln:!::10% Within :!::10% 
Distortion 
Temperature <:!::100 ppm/Dc 150 ppm/Dc Below Within 150 ppm/Dc 
Coefficient :!::100 ppm/Dc ±100 ppm/Dc 
Peak Pulse 50v SOY SOY 
Packaging Epoxy Transfer 

ELECTRICAL SPECIFICATIONS 
JAT TYPE -14 PIN DIP/10 TAP 
PASSIVE 

Impld· D.lay Impld· Dalay 
Inn Tlml IICI Tlml 

Typl Zo(O~ Td (nl) Typ. Zo ((I) Td (nl) 
No. :!::10 :1::5% No. :!::10% ±5% 

10IJAT/IMPEDANCE 20tJAT/IMPEDANCE 
Zo(O) :!::10% -100 Zo(D) :!::10% -200 

1007L 100 10±2 5007L 200 50 
2007L 100 20±2 100SL 200 100 
3007L 100 30±2 1506L 200 150 
4007l 100 40 200Sl 200 200 
5007l 100 50 2506l 200 250 
6007l 100 60 300Sl 200 300 
7007l 100 70 30UAT/IMPEDANCE 8007l 100 80 10(0) :!::10% -300 9007l 100 90 
1006l 100 100 5007l 300 50 
1256L 100 125 1006l 300 100 
1506l 100 150 150Sl 300 150 
2006l 100 200 2006l 300 200 
2506l 100 250 250Sl 300 250 
3006l 100 300 501JAT/IMPEDANCE 
201JAT/IMPEDANCE Zo(!) +10% -500 
Zo(O) +10% 200 5007l 500 50 
3007l 200 30:!::2 l006l 500 100 
4007l 200 40 1506l 500 150 

RHT!JHT TYPE-14 PIN DIP/S TAP 
BUFFERED 
201 RHT /Vee = 5.0 ±0.1V, Ta = +25°C +20 C -

Typ. 
TolIl Dal., Dllay Time Hlse Tlma 

TlIII per TIp Tro MIX No. of 
No. :!::5% (nl) (nl) (ns) Tapi 

2007 20:!::2 4:1::2 3 5 
2507 25:!::2 5±2 3 5 
5007 50 10:!::2 3 5 
7507 75 15:!::2 3 5 
1006 100 20:!::2 3 5 
1506 150 30:!::3 3 5 
2006 200 40:1::4 4 5 
2506 250 50:1::5 4 5 

Molded 

PlCODELAY1"M -10 TAP PASSIVE 
, , DII.I' Tlml, 

Dala Tlml. par TI Hisl Tlml 
Typi No. Td(PSr +10% Td(Psf Tr(PS) Max 

10IHET/CHAR. IMPEDANCE 10(0) +10% -100 
2008l-2, 2000 , 200 , 1800 
5008l-2 5000 500 2200 
1007l-2 10000 1000 3000 

101R20ET/CHAR. IMPEDANCE 10(D) +10% -100 
2008F-l , 2000 , 200 , 1800 
5008F-l 5000 500 2200 
1007F-l 10000 1000 3000 

RSET TYPE -14 PIN DIP/S TAP 
PASSIVE 

Totll Dlla, Delay Time Hlle Tlml 
Time per Tap Tr (nl) 

TyPI No. Td(nl) +5% (ns) Max 
101R5ET/lMPEDANCE loCO) +10% -100 

1007 10:!::2 2±0.7 4.0 
2007 20:!::2 4:!::1.0 7.0 
2507 25:!::2 5±1.0 8.5 
5007 50 10±2.0 14.5 
100S 100 20 :!::3.0 35.0 
150S 150 30 :!::4.0 43.0 
2006 200 40 ±4.0 59.0 
2506 250 50 +5.0 70.0 

201R5ET/IMPEDANCE lo(!) +10% -200 
1007 10:!::2 2±0.7 4.0 
2007 20 :!::2 4:!::1.0 6.5 
5007 50 10:!::2.0 15.0 
1006 100 20 :!::3.0 32.0 
200S 200 :8 ±4.0 61.0 
3006 300 6 +5.0 86.0 

a01R5ET/IMPEDANCE Zo(D) +10% -300 
2007 20±2 4±1.0 8.0 
5007 50 10±2.0 15.0 
1006 100 20:!::3.0 32.0 
1506 150 30 ±4.0 45.0 
2006 200 40 +4.0 57.0 

501R5ET/IMPEDANCE lo({l +10% 500 
5007 50 10:!::2.0 15.0 
1006 100 20 +3.0 29.0 

PULSE TRANSFORMERS 
GENERAL SPECIFICATIONS 

OpIl'lllng T.mplraturl: 0_ +700 C Plak Pul.1 VDllage: 50V , 
Stor.ge Templrlture: 50 _ +125°C Packiglng: Epoxy Transfer·mold 
Inlulallal Rllllllncl: 250V De1O'MO Pin Mltlrlal: Phosphor Bronze Solder Plated (Pl0H) 
MaxImum Curr.nt: 800 rnA (at Duty Cycle 0.1) Phosphor Bronze SN Plated (930) 

P10H TYPE 
X 

Turnl Rille lm ET Consllnt Cw (pF) LII (/£H) Rde (0) 
Pin Nlmblr :!::5% !J&H) (.aSV) MIn. Max Max Mal( 

Pl0HHSI2·1AA 1:1 75 9.0 18.5 0.22 0.40 
Pl0HSS9·1AA 1:1 100 9.0 14.0 0.18 0.35 
Pl0HSS11·1AA 1:1 170 10.0 17.0 0.20 0.38 
Pl0HSSI5-1AA 1:1 300 15.0 22.0 0.23 0.48 
Pl0HSS17·1AA 1:1 400 17.0 2S.0 0.25 0.53 
Pl0HSS20·1AA 1:1 550 21.0 29.0 0.27 0.60 
Pl0HSS24·1AA 1:1 750 25.0 34.0 0.30 0.68 
PI OHTSI9·1 AA 1:1 1000 21.0 27.5 0.27 0.55 
Pl0HTS23-1AA 1:1 1500 23.0 33.0 0.30 0.65 
Pl0HTS26·1AA 1:1 2000 26.0 38.5 0.35 0.75 
PI OHTS32·1 AA 1:1 3000 28.0 46.5 0.37 0.90 

RET TYPE -14 PIN DIP/10 TAP 
PASSIVE 

flDli\JIall, --nlll lliTay-,-rml 
td(nl plr Tap 

Typi No. ....S% (nl) 
L·CONNECTIONS 
101RET /IMPEDANCE 10(D) +10% -100 

1007l 10:!::1 1 :!::O.4 
2007l 20±2 2:!::O.7 
3007L 30:!::2 3:!::1.0 
4007l 40 4:!::1.2 
5007L 50 5:!::1.5 
6007l 60 6 :!::1.6 
7007L 70 7:!::1.7 
8007L 80 8±1.8 
9007l 90 9±1.9 
1006l 100 10±2.0 
125Sl 125 12.5 :!::2.5 
1506l 150 15:!::2.5 
2006l 200 20 :!::3.0 
2506L 250 25 :!::3.0 
3006l 300 30 +3.5 

201HET/IMPEDANCE lolo) +10% -200 
3007L 30±2 3:!::1.0 
4007l 40 4:!::1.2 
5007L 50 5:!::1.5 
1006l 100 10±2.0 
1506l liiO 15:!::2.5 
2006l 200 20:!::3.0 
2506l 250 25 ±3.0 
3006l 300 303.5 

301HET /IMPEDANCE laID) +10% - 300 
5007l 50 5:!::1.5 
1006L 100 10:!::2.0 
150Sl 150 152.5 
200SL 200 20 ±3.0 
2506l 250 25 +3.0 

SOl RET/IMPEDANCE lollll +10% -500 
5007L 50 5:!::1.5 
1006l 100 10:!::2.0 
1506l 150 15 +2.5 

L·5 CONNECTIONS 
101HET/IMPEDANCE lollll +10% 500 

1007l·5 10:!::1 1 :!::O.4· 
2007l·5 20 ±2 2:!::O.7 
5007L·5 50 5:!::1.5 
l006l·5 100 10±2.0 
2006l·5 200 20 +3.0 

JBT - 7 PIN SIP/S TAP 
PASSIVE 

Imped· Dllay Delay 
InCl, TlIII, Tlml 

Zo, D, Td IS, Betwlln 
Pan No. +10% +5% Tapl, al 

101JBT2007 100 20 ±2 ns 4±1.5 
101JBT4007 100 40 8±2 
101JBT5007 100 50 10:!::2 
101JBT1006 100 100 20±3 

l~l~~+l~~~ 1~~ , J~~ ~g:;:~ 
301JBT2007 300 20:!::2 ns 4±1.5 
301JBT4007 300 40 8±2 
301JBT5007 300 50 10:!::2 
301JBT1006 300 100 20±3 
301~~!1~~~ ~~~ il~~ . ~~:;~ 
351JBT5007 350 50 10±2 
351JBT100S 350 100 20+3 
Q30 TYPE-16 PIN DIP! 
4 TRANSFORMERS PER PKG 

Llak· 
Taral M.g. ET agl 
Halla Ind. Can· Ind. 
N1: Lm 1~:J III 

N2:N3 !J&H) (/£H) 
Part No. +5% +20% Min. Max 

Q30AJN3·1AA4 1:1 4 0.6 0.15 
Q30AJN5·1AA4 1:1 11 0.9 0.15 
Q30AJN7·1AA4 1:1 22 1.2 0.15 
Q30AJN9·1AA4 1:1 36 1.7 0.20 
Q30ASQl 0·1 AA4 1:1 100 2.8 0.15 
Q30ASQ13·1 AA4 1:1 170 3.5 0.16 
Q30ASQ17·1AA4 1:1 300 4.6 0.18 
Q30AXQI6·1AA4 1:1 550 6.2 0.20 
Q30AX022·1 AA4 1:1 1050 8.0 0.25 
Q30AWQS·R2LA4 2:1 4 0.6 0.30 
Q30AJN6·R2LA4 2:1 15 0.9 0.30 
Q30AHQ8·R2LA4 2:1 25 1.4 0.40 
Q30AJN12·R2LA4 2:1 55 2.0 0.40 
Q30ASQ10·R2LA4 2:1 100 2.8 0.40 
Q30AXQ1S·R2LA4 2:1 550 6.2 0.40 
Q30AXQ22·R2LA4 2:1 1050 8.0 0.40 
Q30AJN3·1 BB2 1:1:1 4 O.S 0.30 
Q30AJN4·1 BB2 1:1:1 7 0.7 0.30 
Q30AJN5·1 BB2 1:1:1 11 0.9 0.30 
Q30AJN6·1 BB2 1:1:1 16 1.1 0.30 
Q30AJN7·1BB2 1:1:1 22 1.2 0.30 
Q30ASQ7·1BB2 1:1:1 55 2.0 0.40 
Q30ASQ10·1BB2 1:1:1 100 2.8 0.30 

~~II-:rrm. 
Tr (nl) 
Max 

3.0 
4.5 
6.5 
7.0 
9.0 

10.5 
12.5 
14.0 
160 
17.5 
22.0 
26.5 
35.0 
44.0 
52.5 

6.0 
7.0 
9.0 

17.5 
26.5 
35.0 
45.0 
54.0 

9.0 
17.5 
26.5 
35.0 
48.0 

11.5 
18.0 
32.0 

3.0 
4.5 
9.0 

17.5 
35.0 

RI.e a F!" 
TIme, Yrl 
nl, Max 

lih.':"Ta TTL 
I'If.) leVlI 
7.0 5.0 

13.0 9.0 
14.0 11.0 
35.0 22.0 

~~.~ ~rg 
8.0 6.0 

13.0 9.0 
15.0 12.0 
35.0 22.0 

~H I~~:g 
13.0 2~1 35.0 

. 
lallr· ~. wind. 
~. lilt. 

R de 
(pF) (0) 
MIX MIX 

7 0.25 
11 0.30 
15 0.30 
20 0.35 
12 0.30 
16 0.35 
19 0.40 
18 0:35 
27 0.35 
7 0.25 

11 0.30 
18 0.35 
14 0.30 
12 0.30 
18 0.35 
25 0.40 
14 0.25 
18 0.30 
22 0.30 
26 0.30 
30 - 0.30 
28 0.30 
24 0.30 

Toko America, Inc. Corporate Offices I 1250 Feehanville Drive I Mount Prospect, IL 600561 Tel. 312-297-0070 I Telex 72·4372 I FAX 312-297·8063 
california Office I 10050 N. Wolfe Rd. I SW3-361 I Cupertino, CA 95014 I Tel. 408-996-7575 I FAX 408·996·7280 
New York Office I 6 Corporate Park Drive I Suite 307 I White Plains, NY 106041 Tel. 914-694·5618 I FAX 914-694·6280 
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Telemeterlng: 
MIL; Tone 

Linear Phase: MIL 

Chokes 

Telephone. Signal 
Line 

MIL; Fllterad 
Connectors 

Linear Phase; Ves
tigial Sideband; 
MIL; Coaxial 

MIL 

for 

MIL; International 
Connector 

Fllterad 
Connectora 

Mechanical; 
Ceramic 

Telemeterlng; 
Linear Phase 
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224 EAST SECOND STREET • MINEOLA, NEW YORK 11S01 PHONES: (516) 248-8060 OR (516) 747-5450 

CUSTOM·BUlLT LOWPASS & HIGHPASS L·C FILTERS 
DELAY LINES 
SECTI ON 2350 

WRITE FOR CATALOG 

Odb 

3db 

10db 

20db 

30db 

4Qdb 

~ 
z 
0 
j: 
e( 
:::l 
Z 
w 
l-
I-
e( 

w 
> 
j: 
e( ... 
w 
II: 

....... 

1';\ 

H I\F 
\ 
1 

FAST DELIVERY ON PROTOTYPES 
Types: Butterworth, Tchebycheff, Gaussian,Bessel and Elliptic Function. 
Frequency Range: 200, Hz to 200 MHz. 
Construction: Epoxy encapsulated or sealed in metal can. 
The Lowpass and Highpass Filters listed below are typical units that we build. We do manufacture units 
with shape factors and cut·off frequencies in·between those listed. 

LOW PASS FILTERS SIZE (INCHES) HIGH PASS FILTERS 

B 
D 

r-.... F 
I' t'-... H 

I" 
1\0 r..... 

1\ 

2u db 
1.60Fc 
1.15Fc 
1.l0Fc 
l.05Fc 

B 

r-.... 

40 aD 
2.30Fc 
1.40Fc 
1.20Fc 
1.10Fc 

"I'... 

Sealed in Metal can with 
B.N.C. Connectors: 

L -' 2.00 x 1.625 x 1.125 
M - 3.00 x 1.625 x 1.125 
N - 4,ob x 1.500 x 1.250 
o - 5.00 x 1.500 x 1,250 

Encapsulated in 
Epoxy Container: 

S -1,25 x .875 x .625 
U - 2.00 x 1.125 x .750 
W - 2.50 x 1.125 x .750 
X - 3.00 x 1.500 x 1.000 
Y - 4.00 x 1.500 x 1.125 
Z - 4.50 x 2.500 x 1.375 

20 aD 40 db 
B .625Fc .435Fc 

~ D .B70Fc .714Fc 
F .909Fc .833Fc iI' ~ 
H .952Fc .909Fc ~ -'-~ 

If' V 

B1 oVU 
If V 

V lL 

z 
0 
j: 
e( 
:::l z 
w 
I-
l-
e( 

w 
> 

H j: 
e( ... 
w 
II: 

I 

2 

Odb 

3db 

Odb 

Odb 

30db 

4 Odb 

1.0Fc -1.2 1.4 1.6 1.8 2.0 2.2 2.4 .1 .2 .3 .4 .5 .6 .7 .8 .9 l.OFc--'" 

1 db MAXIMUM RIPPLE - 2 db MAXIMUM INSERTION LOSS 

400 kHz 7 MHz 50·100 

500 kHz 
,8 MHz 50·100 

600 kHz 
9 MHz 50·100 

50·2.5K 
700 kHz 

50·2.0K 
10 MHz 50·100 

50·l.5K 
800 kHz 

50·1.0K 
15 MHz 50·100 

50·1.5K 
900 kHz 

50·1.0K 
50·100 

5O·1.5K 
20 MHz 

50 
1 MHz 

50·1.0K 
50 kHz 

150· 10K 50·250 25 MHz 50 
2 MHz 

50~10K 50·200 

75 kHz 
l50·10K 50·250 30 MHz 50 

3 MHz 
50·200 

100 kHz 50·10K 50·250 
35 MHz 50 

4 MHz 
50·200 

50·10K 40 MHz 50 

200 kHz 50·250 
50·5K 5 MHz 

50·100 
50 MHz 50 

5O·5K 
300 kHz 6 MHz 50·100 

5O·5K 

REQUEST THE MOST COMPREHENSIVE L-C FILTERS CATALOG 
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2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

ALLEN' A VI:ONI:CS. I:NC. 
SEE OUR PAGES UNDER 

224 EAST SECOND STREET. MINEOLA, NEW YORK 11501. PHONES: 516-248-8080 OR 516-747-5450 DELAY LINES 

Call/Write for Most Comprehensive L-C Filters Catalog in Industry 
SECTION 2350 

WRITE FOR CATALOG 

Allen Avionics is staffed and organized to provide precision 
L-C Filters and Delay Lines with fast delivery. Your most 
difficult engineering problems are solved by our high level 
engineering staff in conjunction with sophisticated computer 
programs, enabling rapid filter design determination. 

BANDPASS 

Types: Butterworth, Tchebycheff, and Elliptic 
function. 

Allen Avionics computer designs are generated for the four 
basic filter types: Lowpass, Highpass, Bandpass, and Band
stop. These are built-in Butterworth, Tchebycheff, Elliptical, 
Gaussian, and Bessel functions. All Allen Avionics products 
are manufactured in the U.S.A. 

FAST DELIVERY ON PROTOTYPES 
SIZE !INCHES} 

Frequency Range: 400 Hz to 30 MHz. 
Impedance Range: 50 ohms to 10K ohms. 
Construction: Epoxy encapsulated or sealed in 

Fo 

tj 0 db r-I-:::::::;'-;~=~ i= 3 db l-

Saaled in Metal Can. Printed Circuit 
Terminals, End Terminals Dr Con
nectors available where applicable: 

metal can. 
Order any center fre!\uency required. Interpolation 
between frequencies listed below is valid. 

5 kHz 

10 kHz 

25 kHz 

50 kHz 

75 kHz 

100 kHz 

200 kHz 

300 kHz 

400 kHz 

500 kHz 

750 kHz 

EEM 1985 

e( 
j 
z 
~ 20 dbl-----

~ 
w 
> 
~ 40 db 
...I 
W 
a: 

25 MHz 

30 MHz 

For manufacturers' sales offices, see yellow pages 

M - 3.00 x 1.625 x 1.125 
N - 4.00 x 1.500 x 1.250 
o - 5.00 x 1.500 x 1.250 
P - 6.00 x 1.500 x 1.250 
Q - 7.00 x 1.500 x 1.250 
NN - 4.00 x 4.000 x 1.250 
00 - 5.00 x 4.000 x 1.250 

Encapsulated in Epoxy Container: 
v - 1.75 x 1.750 x .875 
W - 2.50 x 1.125 x .750 
X - 3.00 x 1.500 x 1.000 
V - 4.00 x 1.500 x 1.125 
VI - 4.00 x 2.000 x 1.250 
Z - 4.50 x 2.500 x 1.375 

A·1585 
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.A.LLEN .A. VIONICS, :INC. SEE OUR PAGES UNDER 
224 EAST SECOND STREET. MINEOLA, NEW YORK 11501. PHONES: 516-248-8080 OR 516-747-5450 DELAY LINES 

SUB-MINIATURE FILTERS 
FROM 5 MHz TO 500 MHz. PASSIVE L·C FILTER DESIGN 

SECTION 2350 

WRITE FQR CATALOG 

lOW PASS FilTERS 50 OHMS -Y2db MAX. RIPPLE -Y2db MAX. INSERTION LOSS 

Odb 
3db 

S 20 db 

III 
> 
i= 
:5 30 dl:' 
1111 
0::, 

!4O d 
1_5 2 

Shape Factor 
(See Graph) 20db 40db Size 

B 1.60 2.30 SA 
C 1.25 1.60 SA 
D 1.15 1.40 SB 
E 1.14 1.30 SB 
F 1.10 1.20 'sc 

FEATURING: 
• Small size, lightweight. 
• low insertion loss - Vzdb Max. 
• .5db Maximum Ripple. 
• SMA Connectors standard. 
• Order any cut-off frequency from' 

2.5 5 to 500 MHz. 
• Good temperature stability. 

ORDERING PROCEDURE' 

ShaGe Factor 
S 

Filter Cut-Off (for SMA Connectors) 
Type Frequency BS ' D, Er..F *. ( ee Grap ) (for 'rlnted Circuit Mtg.) - , -_ '\ I __ ---

EXAMPLES: ML - 500P .,- B - S 
ML - 5P55 - D - P 

Cut-off frequency tn be any 3 digit number from 5 to 
500 MHz. up" represents decimal point and must be used 
in 2nd, 3rd or 4th location. 
Examples: 5P55 = 5.55 MHz 

5SP7 = 58.7 MHz 
500P = 500 MHz 

- • PC Mounting optional for cut-off 
frequencies of 100 MHz or less. 

HIGH PASS FILTERS 50 OHMS-1db MAX. RIPPLE-1db MAX. INSERTION LOSS 

z 
Q 

db ~ 
;:) 

z 
I!! 

dbl~ 
11.1 
> 

Shape Factor 
(See Graph) 20db 40db 

B .625 .435 
C .800 .625 
D .B70 .714 
E .877 .769 

'F .909 .B33 

FEATURING: 
• Small size, lightweight. 

Size 

SA 
SA 
S8 
S8 
SC 

i= 
db~ • low insertion loss - ldb Max. 

0:: 
• ldb Maximum Ripple. 
• SMA Connectors standard. 

db 
• 8 .9 1F,-

• Order any cut-off frequency from 
5 to 500 MHz . 

• Good temperature stability. 

NETWORKS 
RANDOM NOISE MEASUREMENT NETWORKS 
(EIA STANDARD RS·250B) , 
Most of the video industry has found a need for passive networks designed for use in 
making noise measurements in a 75 ohm system. Allen Avionics now manufactures three 
passive networks for noise measurement. They include: 

1) A Jtlnction Filter to cut-off all frequencies below 10 KHz 
2) A lowpass Filter to cut-off all frequencies above 5 MHz 
3) A Weighting Network to shape the passband 

IMPEDANCE 75 OHMS 

Junction Filter 
5 MHz Lowpass Filter 3" x 1%" X 114" , 
Weighting Network 2" x 1%" x 114" 

UNITS SUPPLIED IN 
METAL CANS WITH 
BNC CONNECTORS 

PRE·EMPHASIS &DE·EMPHASISWAVE SHAPING NETWORKS 
Pre-emphasis networks are used preceding the FM modulator in order to optimize the 
TV transmission. 
De-emphasis follows the demodulator and serves to restore the wave shape of the 
demodulated signal. . 

IMPEDANCE 75 OHMS 

Pre-emphasis 2" x 1%" x 114" 
NW500 De-emphasis 2" x 1%" x 114" 

UNITS SUPPLIED IN METAL CANS WITH BNC CONNECTORS 

ORDERING PROCEDURE· 

Shat.e Factor 
S 

Filter Cut·Off (for SMA Connectors) 
Type Frequency B, , D, E, F .p 

(See Graph) (for Printed Circuit Mig.) ---- " ,----EXAMPLES. MH - 500P - E - P 
MH-58P7-F-S • Cut -off frequency can be any 3 digit number from 5 to 

500 MHz. up" represents decimal point and must be used 
in 2nd, 3rd or 4th location. 
Examples: 5P55 i:::: 5.55 MHz 

58P7 = 58.7 MHz 
500P = 500 MHz 

• PC Mounting optional for cut-off frequencies of 50 MHz or less. 

4 

i 2 

i ° 
A. -2 

::l 
a: -4 w . 
> 
j: -6 

:5 
~-8 

De-'mphlisls 

-10 
.01 

::r: 

" 
/p, .... "'p" •• 1S 

1,\ 

1/ I, 

.10 1.00 
FREQUENCY (MHz} 

r-.. 
10,00 

A·1586 For manufacturers' sales offices, see yellow pages EEM 1985 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

ALLEN A "V'J::ON:ICB. :INC. 
224 EAST SECOND STREET. MINEOLA, 'NEW YORK 11501 • PHONES: 516·248·8080 OR 516·747·5450 

50 Ohms -1 db Maximum Ripple 
All of our filters are specified as having a minimum bandwidth at the 
-3db points and a maximum bandwidth at the -20 and -4Odb points. 
These filters are no exception. Most of the bandpass filters on this page 
do not exhibit arithmetic or geometric symmetry. However, to insure our 
customers of a simple method of determining their requirements, we are 
specifying the -3db, -20db and -40db bandwidths as if all had arith· 
metic symmetry. This will guarantee that at least % of the Jdb passband 
will exist on each side of the center frequency. The -20db and -40db 
points will be no greater than ± % of their respective bandwidth away from 
the center frequency. 

ORDERING PROCEDURE 

Filter Center Frequency (Fo) Jdb Bandwidth (Fc)=F8 Shape S 
Type Factor (for SMA 

Can be any 3 digit number Can be any 3 digit number up (See Connectors) 
from 10 to 500MHz. "p" to 125MHz (a center frequency Table) represents decimal point of 500MHz with a Q of 4). "p" 
and must be used in 2nd. represents decimal point & must *P 3rd or 4th location. be used in one of the 4 locations, 

The specified bandwidth must be (for Printed 
within the limits of the tabulated Circuit Mtg.) 
Q, (See examples below.) - ----_....... , ----- -....... ", --- ---

EXAMPLE:-'MB - 99P5 - 4P50 - A-~S------
This Part No. describes a bandpass filter having its center frequency at 99.SMHz and 
having a 3db bandwidth of 4.S0MHz with an "A" shape factor and SMA Connectors. 
Note in tabulation below that for a center frequency of 100MHz, and a shape factor of 
"A", a Q of up to 30 is realizable. . 

EXAMPLE: MB - 1DPO - P20D - A - S 
This Part No. describes a bandpass filter having its center frequency at 10.0MHz and 
having a 3db bandwidth of .200MHz with an "A" shape factor and SMA Connectors. 
Note in tabulation below that for a center frequency of 10MHz, and a shape factor of 
"AU, a Q of SO is realizable. 

·PC Mounting optional for center frequencies of 100MHz or less. 

Fo 

~ Odbrl-~~=-=-=-:;,~~t:~ i= 3 db l-
e( 
::l 
Z 
~ 20 db 
l-
e( 

w 
> 
~ 40 db 
oJ 
w 
II: 

40db BW 
I 
I 
I 

Fo 

Fl to Fo and Fo to F2 > J1. 3db bandwidth 
F3 to Fo and Fo to F4 < J1. 20db bandwidth 
F5 to Fo and Fo to Fe < J1. 40db bandwidth 

Shape 20db 40db 
Factor 3db "Idb 

A 3.6 8.0 
B 2.6 4.8 
C 2.3 3.4 
D 2.0 2.6 

For manufacturers' sales offices, see yellow pages 
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ALLEN A V:IONI:CS. :INC. 
224 EAST SECOND STREET- MINEOLA, NEW YORK 11501 - PHONES: 516-248-8080 OR 516-747-5450 

CUSTOM-BUILT L-C FILTERS LINEAR PHASE LOWPASS 

LINEAR PHASE 
LOWPASS FILTERS 

Types: 
Bessel, Gaussian, Equal 
Phase Ripple and Transi
tional (Gaussian to 6 db). 
Frequency Range: 
400Hz to 50MHz_ 
Impedance Range: 
50 ohms to 20K ohins_ 
Low Delay and Phase 
Distortion in Passband. 

, Very Low Pulse Distortion 
(Low Overshoot). 
Construction: 
Epoxy encapsulated 
or sealed in metal can. 

DELIVERY: 
PROTOTYPES CAN 
OFTEN BE DELIVERED 
IN LESS THAN 7 DAYS 

The graph at right illus
trates ideal delay char
acteristics~ 
Consult table below for 
typical realizable values. 

Odb 

3db 

Z 6db 
o 
j: 10db 
ct 
:::l 
Z 
w 
I-
~ 20db 

W 
> 
j: 
:5 30db 
W 
II: 

40db 

t.i 7 
W 

!!! 6 
> 
ct 
iil 5 
o 
!5 4 
o 
~ 3 

o w 2 
N 

~ 1 
:!: 

F E D 

ill 

1.0 Fe- 3 

C 

N 

A 
B 
C 
D 
E 
F 

2700 

SEE OUR PAGES UNDER 

DELAY LINES 
SECTION 2350 

WRITE FOR CATALOG 

20db 40db 
3.10 Fe 6.90--Fc 
2.70 Fe 4.30 Fe 
2.50 Fe 3.50 Fe 
2.20 Fe 3.10 Fe 
1.85 Fe 2.30 Fe 
1.70 Fe 1.90 Fe , 

B 
~ 

" 4 5, 6 7 8 

I-- '-F ---
-- E 

c 
o 
B 

A The lowpass filters listed 
below are typical units that 
we build. We do manufacture 
linear phase lowpass filters 
with any cut-off frequency 
between 1 KHz and 50MHz. 

II: 0 
~ 0 OJ 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Fe 

NORMALIZED (GROUP DELAY) 
GROUP DELAY = 21TFc (Hz) 

SHARP DELAY EQUALIZED LOWPASS FILTERS 
By the utilization of delay e,qualization techniques, Allen Avionics now designs and manufactures a complete line of 
sharper cut-off, flat delay lowpass filters than shown above. We offer these with 40db to 3db ratios as smCl'i1 as 1.22 
and delay distortion of less than 10%. 

A·,1588 For manufacturers' sales offices, see yellow pages 'EEM 1985 
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VIDEO FILTERS 

DELAY EQUALIZED NTSC lOWPASS FilTERS - VFl, MVFl & VCl SERIES 
For the video field, we have built many lowpass filters having 
sharp roll-offs and good passband delay linearity with cut-off 
frequencies from .1 MHz to 10 MHz. The most popular of 

these are used to attenuate the harmonics of the NTSC color 
sub-carrier frequency 3.58 MHz. The most commonly used 
filters in this group are tabulated below: 

VFl & MVFl SERIES - IMPEDANCE = 75 OHMS 

z 
0 

~ 
::J 
Z 
III 

~ 
< 
Cl 
~ 
rn 
< 
III 
0:: 
0 
~-

VCl SERIES - IMPEDANCE = 75 OHMS 

DELIVERY FROM STOCK 

Odb 
_ Amplitude Response " \ 

'\ 
\ 

/\ h. 

80 db 

\ \( r-- Delay Response -
-I I I I 1\ ~ I 

INCREASING FREQUENCY • 
TYPICAL AMPLITUDE & DELAY RESPONSE 

OF VFL & MVFL SERIES 

NTSC REJECT FilTERS 
Some of the most frequent specifications that we encounter 
in the video industry are based upon rejection of the color 
information in the video signal to provide isolation from the 
luminance signal. These specifications require very low 
phase distortion to the luminance signal. To satisfy this 
requirement, Allen Avionics has designed a group of band 
reject filters with phase equalization where necessary. One 

of the most often used applications for this band reject filter 
is in color systems for monochrome transmission to prevent 
color flashes from appearing on the screen. Since various 
segments ofthe television industry have different passband 
requirements, we are listing three filters with different reject 
bandwidths. 

Impedance = 75 ohms. 
Maximum Insertion Loss 

@ 100 KHz = 3 db. 
Maximum Passband Ripple 

to 5.5 MHz = ±.25 db. 

NTSC BANDWI_DTH FilTER 
Allen Avionics sub-carrier bandpass filter is a low distortion 
unit designed to attenuate the luminance information in 

color TV signals. This filter is useful in most applications 
where it is required to isolate the chrominance information. 

Impedance = 75 ohms.' 
Maximum Insertion Loss 

@ 3.58 MHz = 1.5 db. 
Maximum Ripple = ±.25 db. 

Size: 4" x 2" x llf4" in metal can with BNC Connectors. 

COMPLETE LINE OF GAUSSIAN LOWPASS FilTERS AVAILABLE - REQUEST VIDEO CATALOG 
EEM 1985 For manufacturers~ sales offices, see yellow pages A·1589 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

AMP Makes the Difference in Filters 

All the above connectors are available in filtered version. 

Proven, Inexpensive Filtering. AMP Quiet Line Filters provide proven, 
inexpensive filtering of conducted electro-magnetic interference (EMI) 
and general system noise. Available as loose pieces or as components 
of preassembled connectors, AMP Quiet Line Filters are divided into 
Standard and Premium groups. Standard series filters are appropriate 

"30" Series Filters 
(Shown as typical) 

Bolt Style 
(8-32 Thread Size) 

Request Catalog No. 78-487 and 80-565 for complete listing 

Need more details? Call AMP Customer Service at (717) 780-4400, 
or write AMP Incorporated, Harrisburg, PA 17105. 

for most commercial appliclltions. Generally, Premium series filters offer 
higher operating voltage maximums, withstand higher operating 
temperatures and provide higher dielectric withstanding voltage and 
insulation resistance. Also, Premium series filters are subjected to 
environmental testing typical of components for military applications. 

Standard and Premium filter groups are divided as follows: Within the 
Standard group there are three series having normal capacitance (20, 30 
and 50 series having 1000, 2000 and 3000 picofarads min., respectively). 
Within the Premium group there are three series having normal 
capacitance (20P, 30P and 50P series having 1500,3000 and 4000 
picofarads min., respectively). 

Standard mid-capacitance filters are divided into two series: The 90 
series having 600 picofarads max. and the 100 series having 1000 
picofarads max. 

Standard low capacitance filters are divided into two series: The 60 
series having 175 picofarads max., and 70 series having 400 picofarads 
max. 
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MIL-STD-220at +25°C 

Filter Pins 
--------~'~·m~·~·--~·~·3~O·~·--~·~·5~0·~·--~'~·6~O·~·--~'~'70~·~.-

Style Series Sarles Series Series Series 
Part No. Part No. Part No. Part No. Part No. 

(~JJ~) 859619-1 859618-1 859617-1 859659-1 859658-1 

Bolt 
(12-32) 859645-1 859646-1 859681-1 

Eyelet 859616-1 859615-1 859614-1 859656-1 859655-1 
Pin/Sleeve 859613-1 859612-1 859611-1 859653-1 859652-1 

Eyelet Style 

'" 1.000 ----J.,~ 
O~====QIJ====~~I~~I] f 

.040 

Pin-Sleeve Style 

D~====~IJ==t===!=C~1 ====~h~ 
J-t-~ ---- 1.000 ------'---Ill 

Specifications subject to change. Consult AMP Incorporated for latest design specifications. 

AMP - Trademark of AMP Incomorated 

AIVIP 
INCORPORATED 
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(!) ANDERSEN LABORATORIES 
SIGNAL PROCESSING DEVICES & COMPONENTS 

RF • MICROWAVE • OPTICAL 

SAW Components 
for radar & communications 

SAW Bandpass Filters 

Optimum amplitude and phase 
characteristics for radar, ECM, 
ESM and communications filtering. 

Super Components 
for radar & communications 

Frequency Synthesizers 

Unique deSign provides optimized 
programmable frequency source 
for today's most demanding appli
cations including radar, radios, 
telecommunications, TACAN, te
lemetry, navigational equipment 
and satellite communications. 

SAW Hybrid Oscillators 

Compact, rugged, alignment-free 
frequency sources available in 
standard industry packages for PC 
mounting, VHF, UHF frequency 
range and voltage controlled tuning. 

Compressive IF Receivers 

100% probability of intercept and 
real time spectrum analysis for 
ESM and ELINT Receivers. 

SAW and IMCON 
Dispersive 
Delay Lines 

The powerful signal processing 
tool for radar, ELlNT, ESM 
receivers. 

Bulk Acoustic Wave 
Delay Lines and 
Subsystems 

Practical and economical mem
ory for radar, communications 
and TV signal processing. 

Acousto-Optics Modulators and 
Beam Deflectors 

Q-Switches 

ContrOlling laser energy in computer printing, 
semiconductor processing, laser scanning 
and communications. 

2700 

@ ANDERSEN LABORATORIES 
Andersen Laboratories. Inc .. 1280 Blue Hills Avenue, Bloomfield. CT 06002 Telephone (203) 242-07611TWX 710-425-2390 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1591 



-

Instruments and custom·built modules. Expert assistance in 
Fast prototype service. 

NEW! HYBRID CONSTRUCTION MINIATURE FILTERS 

High-Pass 
Low-Pass 
Band-Pass 
Band-Reject 
By-Pass 

AP-255-5 
5.5 Ibs. 3 kg. 

FILTER MODULES 

Dual 
Channel 
Rack Mount 
Available 

6 pole 
Band Pass 

Band Reject 
with trimming 

potentiometers 
for fine tuning 

FIXED FREQUENCIES. EXTERNALLY TUNEABLE 
DUAL IN LINE CONSTRUCTION 

Feature Low Noise, High Input, Low Output 
Impedance. 0 insertion Loss. 
• Low-Pass STD. FREQUENCIES: 
• High-Pass 0.01 Hz-500 KHz 
• Band-Pass 4 pole 24 dB/Octave 
• Band Reject 6 pole 36 dB/Octave 

8 pole 48 dB/Octave 

NEW 
MINIATURE ACTIVE FILTERS 
Model LP4 - Low-Pass 

HP4 - High-Pass 
4-5 poles, Input buffered 
O.795"W x 1.245"L x O.425"H 
Volume: 0.42 cu. Inch 

VARIABLE FREQUENCY 
INSTRUMENTS FEATURE: 

• Low Noise (50 micro Volt RMS) 
• High Input, Low Output impedance 
.0 dB insertion loss or +20 dB Preamplifier 
.24 dB I octave slope 
• Frequency range 0.01 Hz to 5 MHz 
• Portable battery operated option 

Partial 
List of Low High Band Band 
Models Pass Pass Pass Reject Tuning Range 

APVL-43-S v' 0_02Hz-2KHz A 
APVL-44-S ./ 0_2Hz-2OKHz A 

APVL-4S-S ./ 2_0Hz-2OOKHz A 
APVH-4~S ,f O,02Hz-2KHz A 
APVH-44-S ./ 0,2Hz-20KHz A 

AP255-S ./ ,f ./ ./ 0,2Hz-20KHz B 
AP260-S ,f v' v' ,f 0,IHz-l0KHz B 

AP265-S ./ v' v' ,f 0,02Hz-2KHz B 

AP280-S '/ .; .; j 2,OHz-200KHz B 

AP220-5 v' j v' v' 20Hz-2MHz B 
AP301 v' 0_1-10KHz B 

AP401 v' ./ 0, I-10KHz B 

A: Rack mounted option - 4 channel std. 
B: Rack mounted option - 2 channel std. 

Programmable Filters Voltage Tunable 
Model AP-OP-8S-5P Filters* 
Cut off Bit Bit Bit MODEL AP-6VC 

Frequencv 3 2 1 

10 0 0 0 
6 Pole Voltage-Controlled 

210 0 0 1 • Low-Pass 
410 0 0 • High-Pass 
810 0 1 1 • Band-Pass 

1610 1 0 0 • Band-Reject 
3210 1 0 1 
6410 1 1 0 • Particularly useful as 

12810 1 1 1-
Antialiasing Filters 

CJ---- .. - -- .. - -- .... -- .... -- .... -- .... -- -- -- A. P. CIRCUIT CORPORATION - --- .-- .-- - -- P,O. Box 1350, Gracie Station, 513 E, 86th Street, New York, NY 10028 • (212) 737-1348 -
A·1592 For manufacturers' sales offices, see yellow pages EEM 1985 
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EEM 1985 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

CUSTOMIZED 
LCFILTERS 

OUR 
16th 

YEAR 

FAST DELIVERY 
COMPETITIVE PRICES 
. Chesterfield Products has a large inventory of customized 
LC filter designs for a wide variety of applications designed 
to commercial or military specs. 
As a result, we can fulfill all of your technical requirements 
without adding unnecessary costs and delays. LC filters are 
available from 1.0 Hz to 1,000 MHz. 

Let us quote on high pass, low pass, band pass, band stop, 
equalizing, weighting, C-notch, C-message, roofing, group 
delay, junction and phase matching filters. 

Call the leader in custom 
designed, off-the-shelf LC filters: 
201/797-9655 today! 

37 Midland Avenue 
Elmwood Park, 

NJ 07407 
Chesterfield 
Products/inc. 

For manufacturers' sales offices, see yellow pages 
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FILTERS & 
FEED·THRUS 

ADAPTERS 

COMPAC 
279 SKIDMORE ROAD 

DEER .PARK, NEW YORK 11729 
TELEPHONE 516/667-3933 

TWX 510-227-1064 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

PLAIN TEFLON FEEO-THRU 
DIMENSIONS 

PART NO. A I B I C I 0 I E I F I G I H I J I K 

100-1001 0.690 I 0.287 I 12-28 UNF-2A I 0.082 I 0.250 I 0.225 I 0.183 I 0.031 I 0.082 I 0.188 

DIMENSIONS 

PART NO. A I B I C I o I E I F. I G I H I J I K 

100-1002 .874 I 0.408 I 12-32 UNF-2A I 0.093 I 0.312 I 0.234 I - I 0.031 I - I -
Capacitance 1000 pF 

RFI/EMI SUPPRESSION FILTERS 
INSERTION LOSS 

. RATED WORKING VOLTS OCR REFER 1 10 100 200 1 10 
PART NO. IDe +85°C +125OC MAX. CAP---- MHz MHz MHz MHz GHz GHz 

100-i003 3 Amps 200VDC 100VDC .01 .001 MFD - 3 40 50 70 70 

100-1004 10 Amps 200 VDC 100 VDC .01 .022 MFD 10 28 50 80 80 80 

INSERTION LOSS 
RATED WORKING VOLTS OCR REFER 1 10 100 200 1 10 

PART NO. loe +85OC + 125°C MAX. CAP---- MHz MHz MHz MHz GHz GHz 

100-1005 10 Amps 200VDC 100 VDC .01 .0015 MFD - 5 42 50 85 65 

100-1008 10 Amps 200VDC 100 VDC .01 .022 MFD 20 30 50 55 85 85 

HIGH FREQUENCY LOWPASS FEEO-THRU FILTERS 

RATED WORKING VOLTS 
PART NO. IDe +85°C I +125OC 

100-1007 10 Amps 200 VDC I 100 VDC 

INSERTION LOSS 
OCR REFER 

1 d 10 : 1100 : 1200 : 1 1 : 1 10 MAX. CAP---- MHz MHz MHz MHz GHz GHz 

- 5500 pf - I 10 I 50 I 70 I 70 I 70 

SIMPLIFIED ADAPTER PART NUMBERS 
SELECT CONNECTOR TYPE 

N = N 
TNC =T 
BNC=B 
BULKHEAD 
RIGHTANGLE 
PANEL 

EXAMPLES: 

SMA=S 
5MB = 5MB 
SMC =SMC 
= Prefix with B 
= Prefix with R 
= Prefix with P 

N (male) to SMA (female) 
TNC (female) to SMA (female) 
BNC (male) to BNC (female) 
5MB (male) to SMC (female) 

FEMALE = F 
MALE = M 

PART NO. 
NM-8F 
TF-SM 
BM-BF 
5MBM-SMCF 

A-1594 For manufacturers' sales offices, see yellow pages EEM 1985 
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Comstron has developed optimum frequency 
or time domain filters to produce near 
theoretical system performance. These 
technology + nlters are available as catalog 
items or custom tailored to your needs. 

Design 
Comstron has implemented modern network syn
thesis and physical realization techniques to the point 
where highly reliable, compact, LC and crystal filters 
are available - quickly and economically. Proprietary 
computer analysis, modeling, and optimization pro
grams efficiently arrive at near-optium solutions to 
spectral time domain. and stochastic problems. The 
Company's Enhanced Synthesis Program (ESP), Filter 
Optimization Program (FOP) and Parameter Op
timization Program (POP) provide design parameters 
for systems oriented functions. Requirements for group 
delay equalization. wide band arithmetic symmetry, 
x/sin x amplitude correction. corrected Nyquist filters, 
phase compensation. and time domain response 
designs are routinely and efficiently handled. 

Test 
The Company's commitment to excellence is evi
dent in its extensive test facilities. Automatic com
puter based network analyzers cover the frequency 
range from dc to 1.3 GHz with full plotting and printer 
output capability. Parameters which are 
automatically measured include amplitude 
response, phase response, group delay, and return 
loss. Time domain testing can also be performed to 
verify impulse response or response to complex 
waveforms. 
Computer directed environmental testing allows 
unattended measurements of performance over 
temperature on a production basis. Comstron's pro
prietary Automatic Filter Test (AFn programs permits 
rapid and accurate generation of acceptance test 
procedures as well as full documentation and data 
files when required. 

Quality Control 
Comstron maintains a Quality Control Department 
that ensures compliance with MIL-I-45208A and MIL
Q-9858A when applicable. Microscopic inspection, 
controlled environment. material control and 
traceability, solder training programs, and strict con
figuration management all contribute to producing 
an exceptionally reliable product. 
The quality control program is continuously 
monitored. Over the years since its inception, Com
stron has assembled a dedicated, conscientious 
staff whose pride of workmanship and customer 
loyalty is the keynote of the Company. 

. Send for our complete Data Sheets. 
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Standard Filter Catagories 
• FDM Channel 
• Quad Phase Matched 
• Miniature Le. 
• USB/LSB . 
• Fiber Optic Repeater 
• Group Delay Equalizer 
• NPR Optimized 
• Pulse Response Optimized 
• Nyquist 
• Video 
• Speech Plus . 
• Group/Super Group/Master 

Group/Pilot Notch 
• 70/140 MHz Satellite IF Filters 
• 70 MHz SWitchable Equalizer 

(Delay or Amplitude) 

Call Comstron for applications assistance for your lC and Crystal Filter requirements. 

For manufacturers' sales offices, see yellow pages A·1595 
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~ @Q)[FOOmru World Leader In 
RFI Technology 
1600 Winchester Road 
Libertyville, IL 60048 USA 

RFI Power Line Filters 312- 680-7400 
TLX910- 687-1058 

E 

CORCOM'S FAMILY OF PRODUCTS 

B Series 'iU. ~ 
General purpose common mode filters. 
Available in case styles E. F. and G. 
Current ratings: 1. 2.3.5.10.20.30 amps. 

EF Series 'iUa ~®® 
Attenuation pefformance similar to B series. 
small package with IEC connector. Available 
in case styles A and B. 
CLirrent ratings: 1. 3. 6 amps. 

ED & EC Series 'iU.~ 
Enhanced common mode plus differential 
mode performance in the EF package for the 
ED series. Enhanced common mode plus 
enhanced differential mode performance in a 
stretched EF package for the EC series. 
Available in case styles A and B. 
Current ratings: 1. 3. 6 amps. 

H Series 'iU. ~® 
Special purpose filters for medical equipment 
that must meet the extremely low leakage 
current requirements of UL544. Patient Care 
category. Available in case styles A. B. and E. 
Current rating: 6 amps. 

K Series 'iUa ~® 
General purpose common mode performance 
(similar to Band EF) plus differential mode 
performance. Available in case styles C. E. F. 
and G. Current ratings: 1. 2. 3. 5.10. 20. 30 amps. 

R Series 'iU a ~ ® 
Dual section fiiter for high common and 
differential mode performance in low 
impedance equipment such as synchronous 
motors. Available in case styles C. E. F, and G. 
Current ratings: 1, 2. 3. 5,10, 20 amps. 

VS, VV, VW Series 'iU.~ 
Combines Corcom's successfulline-to-ground 
interference rejection filters with additional 
circuitry designed to reduce line-to-line noise 
and transients. Available in case style E. 
Current ratings: 3, 6,10, 20 amps. 

X, V, Z Series 'iU 
Compact PCB mountable filters for emission 
control applications, such as switching power 
supplies, offering excellent common and 
differential mode performance from 10kHz to 
30MHz, while meeting the very low leakage 
~equirements of SEV and VDE portable 
equipment. Available in case style H. 
X-Designed to bring most digital equipment 
(including switching power supplies) into 
compliance with FCC Class B emission limits. 
Current rating: 3 amps. 
Y -Designed for equipment compliance to 
VDE 0871 A-level emission limits. 
Current ratings: 2, 3 amps. 
Z-Designed for equipment compliance to 
VDE 0871 B-Ievel emission limits. 
Current ratings: 1,2,3 amps. 

J SERIES AND M SERIES/POWER ENTRY PRODUCTS 

SK Series 'iU a ~ 
Enhanced common mode and differential 
mode performance with high peak current 
capability; best suited for FCC emission 
control applications including SWitching power 
supplies. Available in case styles C, E, and F. 
Current ratings: 3, 6,10 amps. 

EP Series 'iUa~® 
Superior common and differential mode 
performance from 150kHz to 30M Hz. with high 
peak current capability for switching power 
supplies, to meet VDE 0871 A-level and FCC 
Class B emission limits. Available in case styles 
C, E. and F. Current ratings: 3. 6,10 amps. 

T Series 'iU 
Superior common and differential mode 
performance from 10kHz to 30MHz with high 
peak current capability for switching power 
supplies, to meet VDE 0871 A-level emission 
limits and guidelines down to 10kHz. Available 
in case styles D, E. and F. 
Current ratings: 3. 6. 10 amps. 

Q Series 'iU. ~ 
Premium common and differential mode 
performance from 10kHz to 30MHz with high 
peak current capability for switching power 
supplies. to meet VDE 0871 B-Ievel emission 
limits down to 10kHz. Available in case styles 
D, E, and F. Current ratings: 3, 6 amps. 

J Series/Voltage Selecting and Fused Connector 
Developed for the manufacturer who markets products worldwide, 
the VS & F Connector eliminates the need for internal wiring changes, 
special power supplies or the need for stocking different line cords. 
Designed with an internationally approved line cord connector, a 

M Series/Power Entry. Module Patent Pending 
Corcom's Power Entry Module is the new generation of Corcom's 
VS & F Connector. Incorporated into one unit are the following: 

fuse holder and a unique voltage selector card. Available unfiltered 
or fi Itered. 

• IEC Line Cord Connector. internationally accepted design 
• Fuse Holder. capable of USing one U. S. or two European fuses 
• Optional DPST Power On/Off Rocker Switch 
• Optional 2-Voltage or 4-Voltage card Selection ©Corcom Inc. 

A·1596 For manufacturers' sales offices, see yellow pages EEM 1985 
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CDE EMf FfL TERS - EVERYWHERE! 

Cornell Dubilier's 
All Purpose 
International Series Filters 
The CORNELL DUBILIER INTERNATIONAL SERIES OF EMI 
FILTERS feature a broad selection of case and termination styles 
in current ratings from 1 to 20 amps and a wide range of 
performance. 

APPLICATIONS: 

APPROVALS: 

Computers, Peripherals, Data Terminals, Printers, Power Supplies, 
Medical Instrumentation, Industrial Controls, Communications, 
Military, 
Consumer Products. 

UL Recognize,d under the Component Recognition Program of UL 
1283; C.SA Certified; VDE Approval to VDE Specification 0565, part 3 

" G ~ 
APFV-11 SERIES Designed to provide effective reduc

tion of line-to-ground (common 
mode) interference at low cost. 
Ideally suited for application in a 
wide variety of electrical/electronic 
equipment intended for mult
national markets. 

LI~D :;'1 / Lh ---
~ 

APFV-21 SERIES Provides effective reduction of line
to-ground (common mode) and line
to-fine (differential mode) in" 
terference. Simifar to the APFV-11 
Series' line-to-ground performance, 
the APFV-21 Series provides greater 
line-to-line interference reduction by 
the addition of fine-to-fine 
capacitance. 

LINE 

APFV-31 SERIES Offers optimum reduction in line-to
ground (common mode) and line-to
line (differential mode) interference 
whife providing excellent suscep
tibility protection to equipment 
operated in "noisy" E.M.1. 
environments. ' 

LOAD 

SPECIFICATIONS 
Rated Voltage: 120-250 VAC 
Power Line Frequency: 50-60 Hz 
Rated Current: 1-20 Amperes· 
Leakage Current - Line-to-Ground 

@ 120 VAC, 60 Hz: 0.5 ma max. 
@ 250 VAC, 50 Hz: 1.0 ma max. 

Test Voltage: Line-to-Ground: 2250 VDC, One minute 
Line-to-Line: 1450 VDC, One minute 

Write for new line EMI filter Catalog or call for application assistance at (617) 996-8561 

CORNELL 
DUBILIER 

Wayne Interchange Plaza 1 • Wayne, N.J. 07470 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1597 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-1166, 8-1012, C-1028, 0-1016 
ASCII Code ............................................................. 0-1087 
Batteries, Product Selection Guide .......................................... 0-1413 
Batteries & Fuel Cells, Characteristics ........................................ 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
Capacitors, Basic Formulas ................................................ A-1093 
Capacitors, Miniglossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. A-1066 
Capacitors, Proauct Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1003 
Circuit Boards (Printed) Product Selection Guide ........................... ; .. C-1099 
Coils, Chokes, Inductors, Product Selection Guide ............................. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C-1863 
Connectors, Miniglossary ............... ; .................................. C-1129 
Connectors, Terminals, & Sockets, Product Selection Guide ..................... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude ........ A-1309 
Delay Lines, Product Selection Guide ........................................ A-I459 
Discrete Semiconductors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ ':............... C-1086 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C·1623 
Filters, Product Selection Guide ................. , .................. , ....... A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0-1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide ............................. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories .....•................................... 8-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Qualified Products Lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide. . . . . . . . . . . . . . .. 8-1129 
Opto Semiconductors, Miniglossary ......................................... 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-1385 
Panel Hardware, Product Selection Guide .................................... C-1589 
Potentiometers, -Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... , ........................ 0-1462 
Power Supplies, AC, Product Selection Guide ...... , . . . . . . . . . . . . . . . . . . . . . . . . .. 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contact forms ...................................................... 8-1317 
Relays, Electromechanical, Miniglossary ............ ; ......................... 8·1308 
Relays, Product Selection Guide .............. , ............................. 8-1261 
Resistor Color Codes ..................................................... A-1828 . 
Resistors, Product Selection Guid~ ........................................... A-1785 
Servo Components, Miniglossary ................................ ;.......... 0-1985 
Solenoids, Product Selection Guide ..................................... : ... 8-1463 
Switches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
ThyristorslHigh Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide ...................................... A-2099 
Wire & Cable, Product Selection Guide ...................................... C-1743 
WireGauges~Diameter, Area, Copper Weight ................................ C-1844 
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.a.DELTA 
AK/AR SERIES 
POWER ENTRY MODULE EMI FILTER 
INTRODUCTION 
1. Both series incorporate an lEe connector, a fuse 
holder with optional power on/off switch and voltage 
selector switch plus an EMI filter all in one single, easy 
to Install unit. 2. AR series designed as high perfor
mance, two stage filter for low impedance load with 
better noise attenuation than AK series In low frequency 
application such as switching power supply. ~. Presents 
at least a one-third cost saving over individual com
ponents, plus additional assembly cost savings and 
space savings due to compact design. 4. Power switches 
are UL, eSA, VOE approved rated 6 amp both at 125V 
and 250V for single pole, and 6A1125V 4A1250V for 
double pole. 5. Fuse holder designed for one lEe 5 
20mm fuse and additional space for one spare fuse. 
6. Safety interlock prevents fuse removal with line plug 
inserted. 7. All part numbers are UL recognized, eSA 
certified and VOE approved. 

ELECTRICAL SCHEMATIC 

GlAKfU .ON" Y r--:l 
..J.._~".,At L __ -ftOWiR I I • 

~ IWITCH Ct. ~: I , 
N I f' ., I I I I 0, Leol 

No...-...Y'c , ...... 0, 
a'"1- FIG. E 1Ja--" 

~ HPF 'C::::::r I 0565-3 

SPECIFICATIONS 
Maximum leakage current, each IIne-ta-ground: 

@ 115 VAC 60 Hz - 0.25 mA 
@ 250 VAC 50 Hz - 0.45 mA 

Hipot rating (one minute): IIne-to-ground 2250 VDe 
IIne-to-line 1450 VDC 

Operating frequency: 50-60 Hz 
Rated voltage: 115/250 VAC 
Minimum insertion loss In dB 

Common mode (L·G) in 50 ohm system (Min) 

Frequency· MHz 

Type .10 .15 .50 1.0 5.0 

06AK 15 16 25 30 42 
06AR 22 34 60 65 50 

06AR2D,3D 22 34 60 60 45 

Differential moda (L-L) in 50 ohm system (Min) 

06AK 6 6 30 48 40 
06AR 5 8 30 65 55 

06AR2D,3D 5 10 10 50 50 

2700 

10 30 

50 45 
45 30 
40 30 

40 40 
50 45 
45 40 

Della Part No. 08AK1 08AK2 08AKl! 08AK4 OSAKa 06AK2D OSAK3D 08AR1 06AR2 08AR3 06AR4 08AR2D 08AR3D 

IEC Connector I:. I:. I:. I:. 
Fuse Holder I:. I:. I:. I:. 
Power SWitch 1:.' 1:.' 

Voltalle Selector SWitch 1:.' 1:.' 
Electrical Schemetlo A A A A 

Dlmenllon L Inch 2.S8 2.38 2.59 2.59 
mm 60.5 60.5 65.8 65.8 

Dimension W Inch 2.64 2.64 2.64 2.64 
mm 67.0 67.0 67.0 67.0 

. Dimension H Inch 1.14 1.14 1.14 1.14 
mm 29.0 29.0 29.0 29.0 

1. Single Pole Power OnlOff Switch approved by UL, CSA & VOE 
Current Rating: 6A/250VAC 
Electrical Life Time: 60,000 cycles 
Maximum In-Rush Current: 24A 

I:. 

I:. 

1:.4 

C 

2.38 
60.5 

2.64 
87.0 

1.14 
29.0 

I:. I:. I:. I:. I:. I:. I:. 
I:. I:. I:. I:. I:. I:. I:. 
1:.2 1:.2 1:.' 1:.' 1:." 

1:.' 1:.' 1:.' 
B B D D D D E 

2.38 2.59 2.38 2.S8 2.59 2.59 2.38 
60.5 65.8 60.5 60.5 65.8 65.8 60.5 

2.64 2.64 2.64 2.64 2.64 2.64 . 2.64 
67.0 87.0 67.0 67.0 67.0 67.0 67.0 ' 

1.14 1.14 1.14 1.14 1.14 1.14 1.14 
29.0 29;0 29.0 29.0 29.0 29.0 29.0 

2. Double Pole Power On/Off Switch approved by UL, CSA & VOE 
Current Rating: UL & CSA - 6A1125VAC, 4A1250VAC, 

VOE - 4A1250VAC 
Electrical Life Time: 10,000 cycles 
Maximum In·Rush Current: 51A 

I:. 
I:. 

1:." 

1:.' 

E 

2.59 
65.8 

2.64 
67.0 

1.14 
29.0 

S. Voltage Selector Switches - UL, CSA & VOE approved rated at 10Al 
125VAC 5A/250VAC, Installed at the rear of Filters for 06AKS, 06AKSO 
& 06AK4, 06AR3, 06AR30 & 06AR4. 

4. Voltage Selector Switch - UL, CSA & VDE approved rated 6A both at 
125VAC & 250VAC, installed in the Front Panel of Filter for 06AK5. 

DELTA ELECTRONIC INDUSTRIAL CO., LTD. 
9th FL., ASIA ENTERPRISE CENTER, NO •. 602, MIN CHUAN E. RD., TAIPEI, TAIWAN, R.O.C. 
TEL: (02) 7169762,7314822,7517790 TELEX: "26524 DELTATRO" FAX: (02) 7169764 
USA OFFICE: DELTA PRODUCTS CORP. 
351 FAIRVIEW WAY, MILPITAS, CA 95035 
TEL: (408) 262-2002 'tELEX: "4992342 DELTAITTHY" 

A·1600 For manufacturers' sales officas, see yellow pages EEM 1985 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

~DELTA 
EMI FILTERS 

INTRODUCTION 
1. 300 standard part numbers UL recognized and eSA 
certified. 2. Over 140 part numbers VDE approved to 
0565-3 test specification and HPF temperature and 
humidity specification (-25°e to +85°e, 75% humidity) 
at full current ratings at both 115V and 250V. 3. 100% 
tested for hi-pot, leakage current and insertion loss be
fore and after potting. 4. Less than 200 ppm defect rate. 
5. Superior mechanical construction, corrosion-proof 
case. 6. Molded core cover to separate toroid witingS, 
non-rotating terminal insulators, both crimpe and 
soldered connections. 7. Precision balance be een 
choke windings, and use of low leakage current high 
voltage and temperature stable capacitors provide ex
cellent performance under actual operating conditions. 

SPECIFICATIONS 
Maximum leakage current, each line-to-ground: 

@ 115 VAC 60 Hz-O.25 mA 
@ 250 VAC 50 Hz - 0.45 mA 

Hipot rating (one minute): line-to-ground 2250 VDC 
line-to-line 1450 VDC 

Operating frequency: 6~60 Hz 
Rated voltage: 115/250 VAC 

Minimum insertion loss in dB, in 50 ohm system: 
Frequency - MHz 

SerlaeNo. .02 .05 .10 .15 .50 1.0 
01, 03 DE 7 13 19 23 28 34 
08 DE 2 5 10 12 21 26 
01,03 GE 9 15 21 26 36 44 
08GE 3 6 11 15 25 32 
01,oaSE 12 16 30 42 65 70 
06SE 6 11 15 25 SO 60 
02,04,06 BE 9 16 23 26 35 45 
01-10 DB 8 15 20 25 30 38 
20 DB 3 8 11 13 20 25 
01-10DK 8 15 20 22 30 38 
20DK 6 10 12 14 19 28 
01-DSDR 8 10 30 45 65 70 
10,20 DR 7 10 15 20 44 60 
03DP 20 35 55 65 75 75 
08DP 16 25 44 58 70 70 
10 DP 17 26 40 58 70 70 

5.0 
52 
42 
54 
45 
70 
70 
50 
50 
40 
SO 
42 
70 
70 
70 
70 
70 

FIG. 1 FIG. 2 FIG. 3 

10 30 
54 55 
50 55 
55 ,5.5 
50 55 
65 60 
65 55 
55 55 
50 50 
45 48 

55 55 
45 50 
65 55 
60 50 

gg 50 
50 

70 30 

FIG. 4 

DIMENSIONS 
Della Current 

Part No. Rallng 

*-DEEG3H l,3,6A 
*-DEEG3V l,3,6A 

IW-GEEG3H l,3,6A 
*-SEEG3H l,3,6A 
*-SEEG3V 1,3, SA 
04BEEG3S 4A 

w BEEG3H 2,4,6A 
01DBAG5 lA 
01DBAW5 lA 
02DBAG5 2A 
02DBAW5 2A 
10DBAG5 lOA 
10DBAW5 lOA 
03DKAG5 3A 
03DKAWS 3A 
05DKAG5 SA 
05DKAW5 SA 
10DKAG5 lOA 
10DKAW5 lOA 
20DKBG5 2DA 

*-DKDG3 3,5A 
* DKDW3 3,5A 
01DRCG5 lA 
01DRCW5 lA 
02DRCG5 2A 
02DRCWS 2A 
03DRC$3S 3A 
03DRCWS 3A 
05DRCG5 5A 
05DRCW5 5A 
10DRCG5 lOA 
10DRCW5 lOA 
20DRGG5 2M 

* DRDG3 3,5,10A 
* DRDWS 3,5,10A 
03DPCW5 3A 
03DPCGSS 3A 
03DPCW5S 3A 
03DPDG3 SA 
03DPDW3 SA 

Fig. 

1 
2 
1 
3 
4 
5 
5 
6 
7 
6 
7 
6 
7 
6 
7 
6 
7 
6 
7 
8 
9 

10 
11 
12 
11 
12 
11 
12 
11 
12 
11 
12 
13 
9 

10 
12 
11 
12 
9 
10 

~ HPF l:::::::T 0565-3 

Inche. Dimensions mm 
LxWxH M* LxWxH-M 

2.0axl.97xO.82-1.58 52.8x 50.0x20.B- 40.1 
1.53xl.97xO.82 1.58 38.9x 50.0x20.B- 40.1 
1.95xl.97xO.82 1.58 49.5x 50.0x20.B- 40.1 
3.47xl.97xO.82 1.58 88.2x 50.0x20.B- 40.1 
3.04xl.97xO.82 1.58 n.2x 50.0x20.B- 40.1 
2.19xl.73xl.2B-l.41 55.5x 43.9x32.5- 35.8 
2.54xl.73xl.2B-l.41 B4.5x 43.9x32.5- 35.8 
2.13x2.5OxO.63-2.13 54.1x 63.5x16.D- 54.1 
0.94x2.50xO.63-2.13 23.9x 63.5x18.D- 54.1 
2.13x2.50xO.63-2.13 54.1x 63.5x16.D- 54.1 
0.94x2.50xO.63-2.13 23.9x 63.5x16.D- 54.1 
2.52x2.50xl.1B-2.13 64.0x 63.5x29.5- 54.1 
1.31x2.50xl.1B-2.13 33.Sx 63.5x29.5- 54.1 
2.97x2.75xl.13-2.36 75.4x 69.9x28.7 60.5 
1.81 x2. 75xl.13-2.38 46.0x 69.9x2a.7- 60.5 
2.97x2.75xl.13-2.38 75.4x 69.9x28.7 60.5 
1.81x2.75xl.13-2.38 46.0x 69.9x28.7 60.5 
3.23x2.75xl.13-2.S8 . 82.0x 69.9x2a.7 60.5 
2.06x2.75xl.13-2.38 52.3x 69.9x2a.7 60.5 
3.23x3.32xl.50-2.94 82.0x 84.3x38.1 74.7 
3.20x2.20xl.25-1.58 81.Sx 55.9x31.B- 40.1 
2.61 x2.20xl.25-1.58 55.3x 55.9x31.B- 40.1 
3.23xl.75xl.13-2.38 82.0x 44.5x28.7 60.5 
2.75xl.75xl.13-2.38 S9.9x 44.5x28.7 60.5 
3.23xl.75xl.13-2.38 82.0x 44.5x28.7 60.5 
2. 75xl. 75xl.13-2.38 69.9x 44.5x28.7 60.5 
3.73x2.00xl.13-2.94 94.7x SO.8x26.7 74.7 
3.32x2.00xl.13-2.94 84.3x 50.6x28.7 74.7 
3.73x2.00xl.13-2.94 94.7x 50.ax28.7 74.7 
3.32x2.00xl.13-2.94 84.3x 50.8x28.7 74.7 
3.73x2.00xl.5D-2.94 94.7x 50.8x38.1 74.7 
3.32x2.00xl.5D-2.94 84.3x 50.8x38.1 74.7 
5.12x4.12xl.5D-3.75 l30.0xl04.6x3a.l 95.3 
4.33x2.l7xl.25-1.58 110.0x 55.1x31.B- 40.1 
3.75x2.17xl.25-1.68 95.3x 55.1x31.B- 40.1 
3.73x2.20xl.53-4.15 94.7x 56.9x38.9-105.4 
3.73x2.0Dxl.76-2.94 94.7x 50.8x44.5- 74.7 
3.32x2.00xl.75-2.94 84.3x 50.8x44.5-74.7 
3.20x2.20xl.75-1.58 81.3x 55.9x44.5- 40.1 
2.61x2.20xl.75-1.58 66.3x 55.9x44.5- 40.1 

AvaIlable PIN: 01DEEG3H, 01DEEG3V, 03DEEG3H, 03DEEG3V, 06DEEG3H, 
06DEEG3V, 01GEEG3H, 03GEEG3H, 06GEEG3H, 01SEEGSH, 
01SEEG3V, 03SEEG3H, 03SEEG3V, 06SEEG3H, 06SEEG3V, 
02BEEG3H, 04BEEG3H, 04BEEG3S, 06BEEG3H, 03DKDW3, 
05DKDW3, 03DKDG3, 05DKDG3, 03DRDW3, 05DRDW3, 
03DRDG3, 05DRDG3, 10DRDG3, 10DRDW3~ 

*M Pitch between mounting hole 

FIG. 5 FIG. 6 FIG. i 

FIG. 8 FIG. 9 FIG. 10 FIG. 11 FIG. 12 

DELTA ELECTRONIC INDUSTRIAL CO., LTD. 
9th FL., ASIA ENTERPRISE CENTER, NO. 602, MIN CHUAN E. RD., TAIPEI, TAIWAN, R.O.C. 
TEL: (02) 7169762,7314822,7517790 TELEX: "26524 DELTATRO" FAX: (02) 7169764 
USA OFFICE: DELTA PRODUCTS CORP. 
351 FAIRVIEW WAY, MILPITAS, CA 95035 
TEL: (408) 262-2002 TELEX: "4992342 DELTAITIHY" 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator . 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B . 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ·ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC . direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (lOS hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LN A low noise amplifier 
LNB low noise band 
LSI large scale integration. 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
,uF microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

. field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC . temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



2700 FILTERS (EXCL CRYSTAL & PIEZO FILTERS) 2700 

1-: MANUFACTURERS OF ACTIVE AND PASSIVE FILTERS-DC TO SOOMHz. 
I~WlIJl1mDR1 LOWPASS, HIGHPASS, BANDPASS, BANDREJECT CUSTOM OR STANDARD DESIGNS. 

FILTER TYPES ACTIVE NOTCH FIL TER 

• Elliptic • Harmonic 

"]\0 • Tschebyscheff ·IF 
-3 ---- 1------ 1 

I I 

• Butterworth ·Vi'deo 
1 I 
I I 
1 I 

• Bessel • Telemetering 

dB-40 -----J---- I j • Gaussian • Tone, Telegraph 

• Legendre • Constant group delay 1 I I 
I 1 1 

• Inverted Chebychev • Wideband Band Pass I 
I I I 
1 I I 

• Audio Frequency • Phase matched 
.75 1.0 1.29 

• Equal izers • Attenuation matched XFo 

LC BAND REJECT FIL TER 
0 

Components manufactured to rigid MIL-STD specifications with -3 ----- -------

operating temperature range from -55°C to + 125°C. 1 I 

1 
I 
I 

1 I 

dB 
I 

CUSTOM BUILT FILTERS 1 
1 

PROMPT DELIVERY I 

-50 I 
The filters listed here are some of the typical units we build. 

-----T- -
I 

I 
I I 

We can design filters to your exact specifications. Call for 1 I I I : 

more information. 0 .88.92 1.01.081.12 
XFo 

LC LOW PASS SERIES LC HIGH PASS SERIES 
SERIES MAX. CASE SERIES MAX. CASE 
TYPE STOPBAND DIMENSIONS TYPE STOPBAND DIMENSIONS 

LP3 >45dB @ 4.1 Fe & above lxlx.6" HP3 >45dB @ .24 Fe & below lxlx.6" 

LP5 >60dB @ 2 Fe & above 1.25xl.25x.6" HP5 >60dB @ .5 Fe & below 1.25xl.25x.6" 

LP7 >60dB @ 1.35 Fe & above 1.5xl.5x.6" HP7 >60dB @ .74 Fe & below 1.5xl.5x.6" 

LP9 >60dB @ 1.15 Fe & above 2xl.75x.6" HP9 >60dB @ .87 Fe & below 2xl.75x.6" I 

XFc XFc 
1.0 1.5 2.0 2.5 3.0 3.5 4.04.1 .25 .50 .75 .87 1.0 

-3 -3 

VJL ~ I-----
---------

~ ~ -20 -20 

\\LP~ ----------
./" 

lW7i~ <:0 
I\LP5 r------ <:0 ~ ~ ~ ~3 ~ 

'" -40 '" -40 

'" \ "'- '" / 1 L Q -45 Q -45 ... 
\ 

... 
/ II II 

LP 
-60 -60 

LC NARROW BANDPASS SERIES LC WIDEBAND BANDPASS SERIES 
SERIES PERCENT PASSBAND STOPBAND SERIES PERCENT PASSBAND STOPBAND 
TYPE BANDWIDTH (3dB) 3dB. MAX@ >6OdB.@ TYPE BANDWIDTH (3dB) 3dB.MAX@ >6OdB.@ 

NB-2 ±2 .98 Fo & 1.02 Fo .85 Fo & below WB-25 25 .87 Fo & 1.14 Fo .58 Fo & below 
1.17 Fo & above 1 .70 Fb & above 

NB-3 ±3 .97 Fo & 1.03 Fo .80 Fo & below WB-50 50 .78 Fo & 1.28 Fo .38 Fo & below 
1.25 Fo & above 2.60 Fo & above 

NB-4 ±4 .96 Fo & 1 .04 Fo .74 Fo & below WB-100 100 .62Fo & 1.62 Fo .21 Fo & below 
1.35 Fo & above 4.65 Fo & above 

CASE DIMENSIONS: 2"x1.75"x.6" MAX 

ELECTRONIC PRECISION COMPONENTS CORPORATION 
11 SANDFORD BLVD., MT. VERNON, N.Y. 10550. TELEPHONE (914) 664--2333 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1603 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

a:.um °E .... ~ ELECTRONICS CORPORATION TOLL FREE 
~I ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
~. ...,. ~ PHONE: (201) 947·0400 • TWX 710.991.9780 (EXCEPT N.J.) 

LC FILTERS 
DCTD5DDMHZ 

30 Year Leadership 
in Quality 

and Reliability! 

Covering a range of DC to 500 Mhz, ESC desigl1$ and manufactures a wide variety of LC filters for commercial and 
military high reliability applicatial1$. Storting with computer aided design through final test on ESC's computer controlled 
Network Analyzer, ESC's long history of quality and experience assures maximum component efficiency and reliability. 
ESC has established controlled manufacturing facilities with .certified operators to produce components to all levels of 
reliability from missile applications to space probe environments. Conformance to MIL;"F-18327 is normal and to MIL-Q-
985BA,as required. , 

Dual-in-Line (14 Pin) LC Filters-Miniature 
Size: .76L X .46W X .28H, From 1Khz to 10 Mhz. 
Series DIFL20- Low Pass, 20db Stopband at 1.4fc 
Series DIFL39 - Low Pass, 39db Stopband at 2.5fc 
Series DIFLP - Linear Phase, 30db at 5.0fc 
Series DIFH20 - High Pass, 20db at .715fc 
Series DIFH39 - High Pass, 39db at .4fc 

Flatpock LC Filter Series-2Khz at 50 Khz 
Epoxy molded for P.C. Board mounting, maximum height 
of .350 and volume of .35 to .55 cubic inches. 
Series FL - Low Pass, 13Odb/octave roll-off 
Series MFL - Low Pass, 100db/octave roll-off 
SeriesMFH - High Pass, l00db/octave roll-off 
Series CF - 15% Band Pass 
Series OF - 20% Band Pass 
Series LF - 60% Band Pass 

Low Profile Hybrid RLC Filters 
Let ESC repackage your RLC filters 

using advanced hybrid technology. 
Available far filters in the 1-50Mhz 
range both single-ended and balanced 
outputs. 
Contact Plant with your requirement. 

Write or call 
,far catalag! 

FILTER TYPES 
• LOW PASS. HIGH PASS. BAND PASS 
• BAND REJECT. CONSTANT DELAY 
• HIGH ATTENUATION. LINEAR PHASE 
• PHASE & AMPLITUDE MATCHED 
• DELAY & AMPLITUDE MATCHED 
• BUTTERWORTH. CHEBYSCHEV • BESSEL 
• CAUER (ELLIPTICAL) • GAUSSIAN AND OTHERS; 
• AUDIO. VIDEO. RF • MINIATURE ... 

INDUSTRIAL APPLICATIONS 
• DATA MODEM. SONOBUOY. ASW 
• COMMUNICATIONS. MEDICAL 
• MILITARY. TELEPHONE INDUSTRY 
• HIGH REL. TO MIL·F·18327 

LookinCJ for Delay Lines? See our paCJes inSec:tion!2~3~5,O,..!!p'!!IP.!!"". 

For manufacturers' sales offices,see yellow pages 



HFL HIGH FREBUENCV 
50 MHZ TO 500 MHZ 

Law Pass Series Filters 

~.201-
r-+-.-O-U-T---H--F-L-_-D------IN-t~~65MA~ 

+IGND GNDi+ ~I ~ 

SPECIFICATIONS: 

• Insertion Loss: 
• Reference Frequency: 

1 db max at reference freq uency 
Min. loss in passband 

·lO-Hol Ug~ II #?::j ·~wJ-
l::-----2.10MAX.~ 

IN; T 
HFL-B I 60 1.0 MAX. 

+OUT 

• Source & Load Impedance: 
• Cut-off Frequency (fd: 
• Passband Ripple: 
• Operating Temperature Range: 
• Construction: 

50Q 
3 db max at fc 
1 db max 
-5SOC to + 12SOC 
Metal encased-Hermetically sealed
PC board mounting. 

• Built to conform to applicable portions of MIL-F-I9327. 

Series Cut-off Frequency (fe) Stop Bond 
Range (Mhz) 60 db min. at 

+a-=[ ~~.i.~.l-

+ iGND GNJ, + i j 
.101',11'---2.10 ~: II ;I -1.30 r-

.20 2.20 #20AWG MAX. 
---'--- 2.50MAX. 

HFL-D 50 - 500 1.4 fc & above 

HFL-B 50 - 500 1.2 fc & above 

EEM 1985 

To order specify by Series number and Passband cut-off frequency. 

HF HIGH FREBUENCV 
50 MHZ TO 500 MHZ 

Band Pass Series Filters 

Series Center Frequency (fo) 
Range (Mhz) 

HFA 50 -500 

HFB 50 -500 

HFC 50 -500 

HFD 50 -500 

SPECIFICATIONS' 

• Insertion Loss: 
• Saurce & Load Impedance: 

8 db max 
50Q 

• Passband Ripple: 
• Operating Temperature Range: 

± .5 db max 
-5SOC to + 1250C 

• Construction: Metal encased-Hermetically sealed
PC board mounting. 

• Built to conform to applicable portions of MIL-F-18327. 

3 db Bandwidth 
Stopband Attenuation 

60 db min. at 

± 2% fa .62 fa & 1.68 fa 

± 3.5% fa .58 fa & 1.72 fa 

±5% fa .55 fa & 1.82 fa 

± 7.5% fa .45 fa & 2.2 fa 

Order by specifying Series and fa. 

LC FILTERS DC to 500 Mhz 

For manufacturers' sales offices, see yellow pages A·1605 
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FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

HIGH·PERFORMANCE APPLICATION ENGINEERED· EMI. FILTERS . . - ", 

• PERFORMANCE PROVEN & TESTED with OEM & custom de.sigr;"switching arid 'Hnear, power supplies 

• INDUSTRY·S WIDEST SELECTION OF EMI filtersforswitch:ers requiring sjrigle,or multi·plepnase AC power 

IE SERIES 
SWITCHING POWER SUPPLY 
FILTER 

Our most compact and economical T section filter for' 
applications using switching power supplies and 
required to meet FCC conducted EMI specifications. 

SE Series EMI filters are designed to provide 
balanced differential·and common mode insertion 19S5 
for reliable performance at 450KHz and above with the 
typical off line type switcher. 

SF SERIES 
HIGH PERFORMANCE SWITCHING SUPPLY 
FILTER 

Designed for applications required 10 meet the VDE 
conducted EM I spectru m. SF Series T section filters are 
designed to effectively attenuate differential and 
common mode noise from switching supplies down to 
the t 50KHz limit of VDE 0871 and 0875 spectrums. 

The SF Series also provides the added performance 
often req'uired to solve severe FCC conducted EMI 
problems. 

IX SERIES 
PREMIUM SWITCHING POWER SUPPLY 
FILTER 

With an extra 15 db of performance at 150KHz our SX 
Series filters are designed to solve severe conducted 
EMI problems in equipment required tomeetVDE 0871 
and 0875 spectrums. 

SX Series T section filters are designed to, remain 
effective independent of wide variations in line and load 
impedance and noise characteristics. 

SW SERIES 
WIDE BAND HIGH PERFORMANCE 
FILTER 

Extended high and low frequency insertion loss 
characteristics are featured with the SW Series filters. 

Designed to provide the wide spectrum EMI 
performance often required for VDE 087t level Band 
MIL STD-461 B type requirements. 

TF SERIES 
HIGH PERFORMANCE LOW LEAKAGE 
'SWITCHING SUPPLY FILTER 

High performance low leakage T section filter 
provides extended low frequency attenuation for 
applications required to meet enforced VOEconducted 
EMI spectrums. 

TF Series filters provide the balanced differential and 
common mode performance plus the low leakage 
current often required for products using off line 
switching power supplies. ' ' 

DF SERIES· 
POWER SUPPLY OUTPUT 
FILTER 

Multiple channel differential and common mode'filter 
for regulated outputs of switchers to minimize their 
noise disturbances of low level analog Circuitry. 

DF Series filters also attenuate EMI from wall mount 
power supplies. . 

FCI reserves the right to make specification changes 
without notice. Consult the factory for current 
information. 

FILTER CONCEP IS INC.' 

Part No. Current Case 
SE3 3A 2,75x1.75x.87 
SE7 7.5A 2.75)(2.0xl.25. 

SE15 15A 3.31'2.0xl.5 
SE20 20A 3.67x2.12xl.78 
SE30 30A 4.0x2.8x2.0 
SE50 50A 5.5x3.0x2.75 

Rated Voltage: 250VAC 47-63HZ 
Test Voltage: Line To Line: 1:5 KVDC 

Line To Gnd: 2.2 KVDC 
Insertion Loss: (typical 50 ohms) 

Leakage" 
0.8mA 
O.SmA 
O.SmA, 
O.SmA 
1.6mA 
1.6mA 

.05MHz .15MHz .50MHz 1.5MHz S.OMHz 20MHz 

lllG 7db 15db 50db 65db' 65~9 55db 

1\ 7db 15db 50db. SOdb 55db 5Qdb 

." Part No. Current case' 
. SF3 3A 2'.75X2.O){1.25 

SF5 5A 2.5x2.0'1.5 
SFi H5A 3.3.1X2.0x1.S 
SF10 'lOA 3.67x2.12xl]5 
SF15 15A' 4x2.87x2.0 
SF20 20A 5.1x4.1x1.5 
SF30 30A 5.5x3.0x2.75 
SF45 45A 8.22x3.0x2.75 

Rated Voltage: 250VAC, 47-63Hz 
Test Voltages: Line To Line: 1.5KVDC 

line To Gnd: 2.2KVDC 
.Insertion Loss: (Typical 50 ohms) 

_Lea~ag.~ 
, 0.8mA 

0.8mA 
0.8mA 
0.8mA 
O.8mA 
1.2mA 
1.6mA 
LemA 

.OSMHot: .1SMHz .50MHz 1.5MHz 5.0MHz 20MHz 

ILtG Bdb 45db 65db 55db 65db 60db 

1\ 15db 45db 60db BOdb 65db 60db 

Part No. Current Case 
SX3 3A 3.3x2.0xl.5 
SX7 7.SA 5.0x2.0x2.0 

SX,15 15A 5.5x3.0x2.75 
SX30 30A 8.25x3.0x2.75 
SX60 ' 60A 12.0x6.5x4.75 

Rated Voltage: 250VAC.47-63HZ 
Test Voltages: Line To Line:l.5VDC 

. Line To. Gnd: 2.2KVDC 
Insertion Lo,s", (Typical 50 ohms) 

Leakage'" 
0.8mA 
0.8mA 
1.6mA 
1.6mA 
1.8mA 

.05MHz .15MHz .50MHz 1.5MHz 5.0MHz 20MHz 

Ill6 
20db SOdb 65dp 65db 60db 55db 

[\ 30db 60db 65db 65db 60db 50db 

Part No. Current Case 
SW3 3A 3.67x2.12xl.75 
SW5 5A 5.0x2.0x2.0 

SW10 lOA 5.5x3.0x3.0 
SW20 20A 8.25x3.0)(3.0 
SW30 , 30A, 8.62x4.0x4.0 

Rated Voltage: 250VAC:, 47-63 Hz , 
Test Voltages: Line To line: 1.5KVDC 

, Lilie To Gnd: 2.2KVDC 
Insertion Loss: (Typical50 ohms) 

Leakage'" 
2.4mA 
2.4mA 
2.4mA 
2.4mA 
2.4mA 

.OSMHz O.SMHz 1.SMHz 5.0MHz ,OMHz O.1GHz 

IllG .. ~5db 70db 70db 70db 60db SOdb 

1\ SOdb 70db 70db 70db 60db 50db 

Part No.,' Current Ca$e 
TF2 ' 2a 2.75xl.75x1.12 
TF3 3A 2.75x2.0xl.25 
TF5 5A 3.31x2.0xl.5 

TF10 lOA 6:0x2.0xl.5 
Rated Voltage: 250VAC, 47-63 Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To. God: 2.2KVDC 
Insertion Loss:' (Typical 50 ohms) 

leakage* 
.45mA 
.45mA 
.45mA 
.45mA 

.05MHz .1.SMHz .50MHz 1.5MHz 5.OMHz 20M Hz 

Il/G 1.0db 48db >65db >65db >65db 60db 

-1\ 12-db 40ab 55db 60db 60db 60db 

Pert Mo. Current Case 
DF104 "xl0A 2:7"5"2.0xl.25 
DFl06 6x 1 OA . 3.31 x2,Ox 1.50 

Leakage· 
N/A 
N/A 

Rated Voltage: 50VAC'DC 
Test Voltave: Line to Gnd: 200VDC 
Insertion Los.: (Typical 50 ·ohms) 

.OSMHz .1SMHz .SOMHz 1.5MHz 5.0MHz 

IL/G 15db 25db 35db 50db 50db 

Il, 
'l 

3db 15db 35db 45db 50db 

Includes a minimum of lOmfdS!it the load. 

20MHz 

SOdb 

50db 

2624 S. Rousselle St., Santa Ana, CA 92707. (714) 545-7003 
.~.~ __ -.:m--! ___ .!? Wi I -L <= • 

For manufacturers' sales offices, see yellow pages EEM 1985 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

HIGH·PERFORMANCE APPLICATION ENGINEERED EMI FILTERS 
• PERFORMANCE PROVEN & TESTED with OEM & custom design switching and tinear power supplies 

• INDUSTRY'S WIDEST SELECTION OF EMI filters for switchers requITing single or multiple phase AC power 

LE SERIES 
LOW LEAKAGE 'IT SECTION 
FILTER 

Our most economical and compact 1r section filter 
features low leakage current with balanced differential 
and common mode performance. 

LE Series filters are designed as system levelfiltersto 
augment the existing filter Included with off line switch
ers. An optional ground isolater is available. 

LF SERIES 
PREMIUM LOW LEAKAGE 'IT SECTION FILTER FOR· 
SWITCHERS 

High performance low leakage 1r section filter 
offers enhanced differential and common mode 
insertion loss in compact case sizes. 

The LF Series is designed to work with the existing 
EMI filter in an off line switcher, orby itself, providing the 
extra differential and common mode performance often 
required to meet FCC and VOE specifications. 

USERIES 
PREMIUM LOW LEAKAGE 'IT SECTION 
FILTER FOR SWITCHERS 

Providing significant performance from 10KHz to 
30MHz, the LX Series filter is designed for applications 
required to meet the 10KHz to 150KHz extension of 
VDEOB71. 

The LX Series EM I filter is designed to work with the 
existing filter in a switching supply or as a stand alone 
unit. It provides the extra differential and common mode 
low frequency insertion loss required while maintaining 
good high frequency characteristics. 

3E SERIES 
3 PHASE T SECTION 
FILTER 

High performance with switching power supplies in 3 
phase Wye or Delta configurations is offered by this 
Series. 

3E Series Tsection filters are proven performers with 
single or multiple switching supplies in balanced or 
unbalanced configurations required to meet FCC 
conducted EMI spectrums. 

3F SERIES 
HIGH PERFORMANCE 3 PHASE 
FILTER 

Extended low frequency performance for 3 phase 
applications required to meet VOE conducted EMI 
spectrums with switch mode power supplies. 

3F Series T section filters effectively attenuate 
differential and common mode noise from switching power 
supplies In balanced or unbalanced configurations. 

31 SERIES 
PREMIUM 3 PHASE 
FILTER 

The extra 15 db of insertion loss at 150KHz provided 
by the 3X Series is often required in 30 power systems 
with multiple high power switch mode supplies. 

The 3X Series maintains itsenhanced performance in 
balanced or unbalanced and in Wye or Delta configur
ations. 

FCI reserves the right to make specification changes 
without notice. Consult the factory for current 
information. 

Part No. Current Case 
LE5 5A 2.75xl,75x.87 

LE10 lOA 2.75xl.75xl.12 
LE15 15A 3.31x2.0xl.50 
LE20 20A 3.S7.x2.12xl.75 
LE30 30A 4.0x2.87x2.0 

Rated Voltage: 250VAC 47·S3Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2,2KVDC 
Insertion Loss: (Typical 50 ohms) 

Leakage 
.30mA 
.30mA 
.30mA 
.30mA 
.45mA 

.OSMHz .1SMHz .50MHz 1.SMHz 5.0MHz 20M Hz 

Il/G adb 20db 32db 40db 45db 50db 

1\ adb 12db 45db 65db 65db 6Qdb 

Part No. Current Case 
LF2 2A 2.75xl.75x.87 
LF3 3A 2.75x2.0xl.25 
LF5 5A 2.5x2.0xl.5 
LF7 7A 3.31x2.0xl.5 

LF10 lOA 3.S7x2.12xl.75 
LF15 15A 4.0x2.87x2.0 

Rated Voltage: 250VAC, 47-S3Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (Typical 50 ohms) 

Leakage* 
.45mA 
.45mA 
.45mA 
.45mA 
.45mA 
,45mA 

.OSMHz .1SMHz .SOMHz 1.5MHz 5.0MHz 20M Hz 

IL/G tBdb 30db 42db 50db 50db 50db 

1\ 5db 30db 60db 60db 60db SOdb 

Part No. Current Case 
LXl 1.5A 2.75x2.0xl.25 
LX3 3A 3.31x2.0xl.5 
LXS 6A S.24x2.0xl.5 
LX7 7.5A 4.0x2.87x2.0 

LX10 lOA S.24x2.0x2.75 
LX15 15A 6.0x3.0x3.0 
LX20 20A 8.25x3.0x3.0 

Rated Voltage: 250VAC 47·63Hz 
Test Voltages: Line To Line: 1.5KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (Typical 50 ohms) 

Leakage" 
0.45mA 
0.45mA 
.45mA 
0.8mA 
0.8mA 
1.2mA 
1.SmA 

.OSMHz .1SMHz .SOMHz 1.5MHz 5.0MHz 20MHz 

fiG 30db 40db 50db 50db 50db 50db 

ILIL 45db 65db 65db 65db 65db 60db 

Part No. Current Case 
3E15 15A 6.0x3.0x3.0 
3E30 30A 6.S2x4.0x4.0 
3E40 40A 8.S2x4.0x4.0 
3ESO SOA 9.96x5.0x4.75 

Rated Voltage: 250VAC, 47-63Hz 
Test Voltage: Line To Line: 2.2KVDC 

Line to Grid: 2.2KVDC 
Insertion Loss: (Typical 50 ohms) 

Leakage" 
1.2mA 
1.6mA 
1.8mA 
1.8mA 

.OSMHz .1SMHz .50MHz 1.5MHz S.OMHz 20MHz 

IL/G 3db 25db 55db 60db 50db 50db 

1\ 12db 22db 50db 55db 50db 50db 

Part No. Current Case 
3F15 15NPH S.S2x4.0x4.0 
3F30 30NPH 10x5.0x4.75 
3FSO SONPH 14xS.5x4.75 

Rated Voltage: 250VAC, 47-S3 Hz 
Test Voltages: Line To Line: 2.2KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (Typical 50 ohms) 

Leakage 
1.SmA 
l.8mA 
2.4mA 

.OSMHz .15MHz .50MHz 1.SMHz 5.0MHz 20MHz 

IL/G 10db 50db 65db 65db 65db 60db 

1\ 15db 50db 60db 60db 60db 55db 

Part No. Current Case 
3X7 7.5NPH S.62x4.0x4.0 

3X15 15A/PH 10x5.0x4.75 
3X30 30NPH 14x6.5x4.75 

Leakage* 
1.SmA 
1.6mA 
1.8mA 

Rated Voltage: 250VAC, 47-63 Hz 
Test Voltages: Line To Line: 2.2KVDC 

Line To Gnd: 2.2KVDC 
Insertion Loss: (Typical 50 ohms) 

.OSMHz .1SMHz .SOMHz 1.5MHz 5.0MHz 

IllG 20db 60db 65db 65db 60db 

1\ 30db 65db 65db 65db 60db 

'Each line to Gnd@2S0VAC/SOHz 

20MHz 

60db 

55db 

FILTER CONCEP I S INC. 
2624 S, Rousselle St., Santa Ana, CA 92707. (714) 545-7003 -
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standard to . s\nce 1946 

Powerline® Filters for high power installations, shielded 
rooms, communication centers, security areas. Currents 
from 5 to 2,000 Amperes. 

Fil· Tel® Fibers for secure communication lines, telephone, 
lines and signal lines in Red/Black and Tempest Installations. 

Sub·Miniature Filters for your miniaturized electronic 
equipment, FILTRON manufactures a complete line of 
microminiature RF filters. 

Secure Communications 
Telephone and 
Signal Line Filters 
For secure communications, signal 
Ii ne and telephone filters must be 
assembled in a shielded, ferrous
metal cabinet with a common RF-tight 
terminal compartment. Filtron is a major 
supplier of such equipment and has 
delivered filter assemblies, completely 
wired for up to 1,000 circuits, to 
major communications companies and 
various commercial and military installa
tions. Any combination of signal line 
and felephone filters can be supplied, 
completely pre-Wired to customer's 
standard terminal strips and enclosed 
in an RF-tight cabinet. 
Call Fibron for a FiI· TeP Telephone & 
Signal Line Fiber catalog. 

Custom Fibers over 30,000 designs available in a wide 
variety of voltage and current ratings, mounting and 
terminal configurations - or custom engineered to meet 
specific customer requirements. 

Filtered Clrcub Breakilr Panel Boards for secure 
communication installations. 
Testing and Consuhation Services for customized products 
and systems to meet such requirements as Red/Black, 
Tempest, EMP, EMC, EMI, FCC, etc. 

148 Sweet Hollow Road 
Old Bethpage, NY 11804 
(516) 752-1144 

For manufacturers' sales offices, see yellow pages 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

DIGITALLY 
PROGRAMMABLE 
ACTIVE FILTERS 

COMPLETE WITH 
INTERNAL SOLID STATE SWITCHES 
A Design and Application 
Breakthrough 
Internal switches eliminate electro
mechanical relays, along with their 
problems. Now filtering becomes 
digitally programmable under a 
computer or any proper digital data 
source ... Reliability, versatility and 
compact size made possible by 
internal solid state switching. 

Enhances "Intelligent" and 
Complex Applications 
• Anti-Alias Prefiltering 
• Data Acquisition Systems 
• Programmable Automatic Test 

(A.T.E) Systems 
• Seismic Exploration 
• Production Test Systems 
• Industrial Process Control 
• Real and Compressed Time 

Data Analysis 

• Biomedical Measurements 

Fills Long· Felt Need for 
TUNABLE Classical Filter 
Responses 
• Digitally-Programmable 4-Pole 

Lowpass, Highpass and Band
pass Butterworth, Bessel and 
Chebycheff Models 

• Internal 3-Mode CMOS Interface 
Latches Frequency Selection 
Bytes 

• Plug-in and Ready-to-Use 
Finished Filter Components 

• A 256:1 Tuning Range Over Five 
Frequency Bands Between 0.1 Hz 
and 51.2 kHz 

• Internal Solid State switches 
Extend Operational Lifetime 

• Readily Available 
• Sensibly Priced 

844 SERIES 4·POLE LOWPASS FILTERS 

CHEBYCHEFF RESPONSE 
PROGRAMMABLE 

BUTTERWORTH BESSEL Passband Ripple TUNING RANGE 
RESPONSE RESPONSE 0.2dB O.5dB (Hz) 

844P8B·1 844P8L·1 844P8YA2W·1 844P8YA5W·1 0.1 to 25.6 
844P8B·2 844PBL·2 844P8YA2W·2 844P8YASW·2 1.0 to 256 
844P8B·3 844P8L·3 844P8YA2W·3 844P8YA5W·3 10 to 2560 
844P8B·4 844P8L·4 844P8YA2W·4 844P8YA5W·4 100 to 25.6k 
844P8B·5 844P8L·5 844P8YA2W·5 844P8Y A5W·5 200 to 51.2k 

Other Frequency Devices filter products include the following: 

• The 900 Series Filter Instrument 
... Front-Panel-Switch Tunable 

• Resistive Tunable Lowpass, 
Highpass and Bandpass Filters 

• The 9000 Series Digitally Program
mable Multi- Channel Filter 
Instrument 

• Fixed Frequency Lowpass, 
Highpass and Bandpass Filters 

• Touch Tone Encoders and 
Decoders, FSK, PCM and Modem 
Filters 

• Precision Single-Phase and 
Quadrature Sinewave Oscillators 

Our filters span the needs of most technologies, so call Frequency Devices 
first. Call today with your standard or speCial, limited-quantity and OEM 
filter requirements. 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700, 

HISONIC ••• 
pioneers 
in filter 
network 
design. 
Communications are 
dependable only with 
quality" components. 
The staff at Hisonic, Inc. includes pioneer 
specialists with over 31 years experience in filter 
network design. It also includes mathematicians 
whose backgrounds of program development 
enable them to achieve design excellence in 
producing filters for your "out of this world" 
requirements ... They use late generation 
computers, programmed to pre-test any design 
network. All types of packaging are available. 

CUSTOM FILTERS 
Modern Filters for SateUite Communication: Telephone Interconnect Filters: 
Special Attenuation shapes and controlled delay can be furnished 
to provide optimum transmission characteristics for TDMA Signals. 

. Base Group Interconnect 60-108 KHZ 
PIN 20-0999-00 

BNC, SMA, or PC Terminations. , 

Ie • 
:2.! ... 

.". cltt 

Base Band Separation Filters: 
Supergroup 1-2 Supergroup 2-3 
0-300 KHZ LP 0-552 KHZ LP 
312"12000 KHZ HP 564-12000 KHZ HP 
PIN 20-0998-00 PIN 20-0688-02 

Many others available or we'll custom design. 
Let us know your needs. 

Hisonic,inc. 
249 N. Troost 
Dept. EM-84 
P.O. Box 1130 
Olathe, Kansas 66061 
PHONE: 913-782-0012 
TELEX: 4-2562 

· .. 
• 
• .. 

i .. 
! .. .. 

r..i.c"" 

Super Group Interconnect 312-552 KHZ 
PIN 20-0651-02 

Many other Specialized Applications: 
• Ultra-sharp transition characteristics (quartz crystals) 
• Controlled Delay. Control/ed Phase 
• Special Attenuation Shapes 

. We Also Make: 
• Conventional Filters 
• Filters to MIL-F-18327 

OTHER PAODUCTS: (Mil Spec & Commercial) Power 
~ & Precision Inductors. Transformers. Tuned Circuits 

• Amplphase Equalizers. Lumped Constant Delay Lines 

A'1610 "For manufacturers' sales offices, see yellow pages EEM 1985 
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FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

JMK has the filter just right for your power applica
tion. Whether it has to do with audio systems, lab 

'
-It test equipment, medical equipment, printers, power I ers converters, video displays, modems, processors, cash 

registers, pinball machines, televisions, aircraft 
power supplies, or whatever your specific applica-
tion may be,-we have the filter. 

220 Series 
The 220 series is designed to give 
excellent filtering of "common 
mode." line-to·ground interference 
on computer·peripheral and other 
electronic hardware. Line·to-ground 
interference is the most common 
interference experienced and is 
generally the major source of "in· 
terference caused" malfunctions. 

221 Series 
The 221 series has the same "com· 
mon mode" performance as the 
220 series but the circuit has been 
modified to give substantial "dif· 
ferential mode" rejection of noise 
caused by switching transistors 
and power supply diodes. 

223 Series 
The 223 series in intended as an 
economical compromise between 
the 220 and 221 series. This filter 
has the same "common mode" per· 
formance as the 220 model with 
approximately one·half the dif· 
ferential attenuation of the 221 
series. 

233 Series 
The 233 series filter is a compact 
filter with an integral IEC connec· 
tor. This filter gives effective line· 
to-ground insertion loss and has 
low leakage current to meet VDE, 
SEV and other safety organization 
requirements. If you want an in· 
tegral filter and connector ask your 
representative or contact the fac· 
tory. Many of our other filters can 
be made available with the IEC 
connector. 

237 Series 
This series is a high performance 
package where filtering require·· 
ments are more stringent than 
those associated with the 220 or 
221 series. This package incorpo· 
rates very high attenuation of both 
"common mode" and "differential 
mode" interference yet the cost 
for such attenuation is moderate. 

283 Series 
The 283 series is a compact single 
phase high current fi Iter. This filter 
is rated for 20 and 30 amps and 
has good common mode and differ· 
ential mode insertion loss. This 
filter has a ground coi I for high 
frequency ground isolation which 
may be included or omitted as 
desired. 

Typical Common Mode Insertion Loss for 220 Series 

w '" 
FREQUENCY ·MHZ· 

Typical Common Mode Insertion Loss for 221 Series 

•. u '" 
FREQUENCY -MHZ-

Typical r"Herential Insertion loss for 223 Series 
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Typical Common Mode Insertion loss for 233 Series 

0 

60 

~50 
~ 
940 
z 
2, 0 

ffi 
~2 01/ 
o~~ .,.. 

·1 .. .. 
~ 
r,.-

FREQUENCY ·MHZ· 

Typical Common Mode Insertion loss for 283 Series 
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Typical Differential Insertion loss for221 Series 
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Typical Differenlial Insertion loss for 223 Series 
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Typical Differential Insertion Loss for 237 Series 
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Typical Differential Insertion loss for 283 Series 
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JMK INCORPORATED • 15 CALDWELL DRIVE. AMHERST, NH 03031 • (603) 886-4100 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............... ----------..... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No:' 
you reallyoughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

, The EEM File System was invent~ over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 

'. what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are allkjnds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" , 

for Mallory and refer to it on all of the cross refer
ence cards that qpply. 

There are thousands,of EEM File Systems in every
day use in engineering and procurement 
offices all over the world; Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one ~eat pack
age. The package contains everything you 
need to set up your very own fiting system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM. will 
pay the postage and..sales tqx.lfy~u must use a 
purchase order, please add S5.00forpostage 
and handHng: An invoice wiU QQCOf1'\panyyour 
System. . . . 

Oon't waste any more time. Get organized nowl 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 
\ 

2700 

KR ELECTRONICS, INC. 91 Avenel Street, Avenel, New Jersey 07001 • (201) 636·1900 

LOW PASS 
FILTERS 

t~t 
=&7.=' 'r Jtn~ _ ...... , 10 to 80dII . 

Custom LC Filters 
o Filters 0 Attenuation Equalizers 0 Group Delay Equalizers 
o Cable Equalizers D Phase Equalizers D Phase and 
Attenuation Matched 0 Delay Lines 
Computer·Assisted Design 
Shown here are some typical examples of our LC filter design capabilities. Through 
the use of in-house computers, plus computer time-sharing, we can quickly generate 
and evaluate such output data as frequency vs. impedance, attenuation, phase, group 
delay and phase delay in order to provide an immediate quotation. 
KR Electronics has computer programs for: 
1. Analysis of network behavior to determine attenuation, phase, group delay, transi

ent response and response to a step function and a tone burst. 
2. Predistortion of a network and synthesis of a network directly from the poles and 

zeros. 
3. Designing equal ripple group delay networks from your error curve. 
4. Determining a network's tolerance sensitivity and reliability. 
5. Determining degree of success that can be achieved in production of matched 

networks. 
Some of the specialized test equipment used: 
1. Computer controlled HP 3042A automatic test set can supply tabular or graphic 

data with each unit. 
2. Programmable synthesizer, phase, gain test sets. 
3. Swept low frequency group delay and attenuation test set. 
4. Spectrum analyzer. 
5. Swept high frequency test set. 

DIP Filters 
For information on our complete line of 
DIP filters, send for comprehensive 

Constant Group Delay Filters 
Computer-designed and checked to give equal 
ripple delay over the pass band insuring 
exact delay and attenuation characteristics. 
Frequency Range: DC to 50 MHz 
Impedance Range, 1 ohm to 00 

Temperature Range. -55°C tl) + lZSoC. 
Complete Encapsulation '. . 
'Hermetic Seal ' ' 
P.C. Board Constr~ction 

. Case Confipration: 
Stock", Custom Designed 
P.C. Card 
Dual In-line 
Standard Hardware Program 

All filters cont!lrm to applicable mil specifications. 

Phase & Attenuation Matching 
Differential phase and attenuation matched to eliminate the need 
for adjustments in multi-channeled systems. 

linear Phase Filters 
To reduce distortions and lower transient response in modulated 
systems. 
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FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

METUCHEN CAPACITORS INC. 

EMIIRFI Suppression Filters 

TYPE FCS-C 

.438 ±.030 
m..rnr-T'(11.l3 ±D.76)' 

.203 ±.o15 I 

TYPES SMFO-1, SMFO-2 
O(~:S:;MAX. DIA. 

r- (f.lo ~~1a~'A. 

TYPES SMFB-A 1, 
SMFB-A2, SMFB-A4 

.25040.015 0 (6.3S ±D.38) 
-'-------' 

2700 

SU~CE _ .16,±D.38\ SURFACE 

. 1 (9~3 ±D.76) 
.093±.015 J ---,- .375 ±.o30 

NOT TO SCALE (2.38 ±D.38) 

(1~ MAX.DIA. 

RECOMMENDED MTG. HOLE .191 MIN. 01'. 
(4.85) 

ORDERING INFORMATION 

TYPES 

. &. .120 I .220 

.085 iliA MAlI. 
(2.16) 

RECOMMENDED MTG. HOLE .093 01 •• 
(2.38) 

SMFO-1 

SMFO-2 

51-712 

mm are in parentheses 

51-723-303 

RECOMMENDED MTS. HOLE .228 DIA. 
(5.79) 

51-723-304 with solder mou washer 

51-723-301 
51-723-302 with solder mounting washer 

51-726 

. I 

. . .24 A'W'~~. 4·40 UNC·2A 

.156 J ' L .240 .360 
±.020 ±.020 

!t' .. 032DI~. 
. 093~J 

.187 . .~!!L.. .850 MIN 

~
• 24A.W.G . 

.156 L ,""",:?""--~~~----< 

Fig #1 

(5.08) 
.200 
FLAT 

(1.02) .... j". j'""''''' 

T~
.187 t 1 j (4.75) 

.337 .280 
. (8.56) (7.11) 

1/4 • 28 UNF • 2A .0530~in~~~OT 
(1.27 x 1.78) 

.187 B t j (4.75) 3 

(i.5~) (i.~f) 

100 VDC +85°C L SECTIONS 125 VAC +125°C 

I # li~~l ±'?iiJl F 9 2 F.:2 ±::1 .296 ±.015 '==k453 ... 015 

~ 'i±~'38)- ·.1l5±.38) I 
I .040 ±.005 

(1.02 ±.13) .480 ±.031 I .640 ±.031 
(12.21 ±.79)1-(16.3 ±.79)-

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc ••• 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc. / Dept. EM, 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 

A·1614 For manufacturers' sales offices, see yellow pages EEM 1985 



FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

METUCHEN CAPACITORS INC. 

Military Filters 

Shown below are a few of the most commonly used 
Military approved filters. These filters are approvea 
to MIL-F-15733. Metuchen Capacitors stocks sev
eral hundred different MIL-F-15733 filters from MIL
F-15733/23 thru MIL-F-15733/70. Those shown be-

EMIIRFI Suppression Filters 
RESIN SEAL 

low are IN STOCK continuously and offer a wide 
selection for your various applications. Both her
metic and non-hermetic (resin seal) are listed as 
well as different electrical configurations-L's and 

A's and Voltages ':::VDC to 125 ~ 

~HEX~ .2~ .094 ±.015 (6.76 #8 32 $ (2.39 ±.38) ±.38)· -NC-2A 
- f'" U 

I --L ' 

~~ ~~~oII-B ~ 031 I A ~ 03 1 

(±.13) ~ (±-79) -- (£70) --I 
1~~~~~~~~~~~-2~~~~~~~~~~~~~~~~~ ~ I- rr: rr: ~ 

THREADED END 1 L-THD 
= STYLE 

EMI/RFI Suppression Filters 
HERMETIC SEAL 

::¥" 
". 

STYLE 

8·32 THREAD K6 HEX S IN 
.250 ±.015 roc/( 
(6.35 ±.38) .281 ±.015 
L HEX ~1·187 ±.015 . {7.11 I #12-32 {tr·7

: ±.~) _ ~f~~}:~UNEF-2A 

j Dfl I .453 ±.031 I 
PI.SECTION b59 ±.031 - (11.5 ±.79) -

o---=---fYYY\-=<J (9.12 ±.79) 

I I 
12~32 THREAD Y4 HEX Gii--J 
FIG. 1 ~ 

.200 ._~ ~ '4 - 28 BOTH ENDS 
(5.08) UN F _ 2A .050 x .070 SLOT _@'. _ ~(1.27X1.78) 

I . -, L-5ECTION 
I .187" ~ 

- .385 MAX (4.75): :3a7 :337- THREADED J 
(9.78) (8.56)(8.51) END 

FIG. 2 
.200 ~ - .040 ±.001 '14 - 28 UNF - 2A 

"."@"~. 
; -- -(~i~~)' 
~ -.385 MAX ,.. .312 ~ .288 ' 

(9.78) ±.031 ±.031 

&;] 
. .200 '4 - 28 UNF" 2A BOTH ENDS 
(5'08~ ~050 x .070 SLOT 'THREAD (1.27 x 1.78) 

_ - - - -TOP 

J .385 L J-150t·187 J 
~~~ ~l~ .728 

THREADED 
END 

L 1 o-=--fYYY"t---I 
L2 ~ 

J 
All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control Inc .•.. 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

. Metuchen Capacitors Inc. / Dept. EM, 420 Park Avenue, Perth Amboy, NJ 08861 / (201) 442-0500 / TWX 710-998-0892 
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2700 

EMI/RFI 
filter connectors 

Cylindrical Connectors 
Murata Erie cylindrical filter connectors 
can be found in numerous military, aero
space and commercial programs and 
have to be of the highest reliability. Be
cause of the large variations in require
ments for specific applications, Murata 
Erie has a competent staff of applications 
engineers available to aid in custom de
signs. Shown are some typical examples 
of Murata Erie cylindrical filter connec
tors and the appropriate MIL specifica
tions which they meet. 

1255-070 Series to MIL-C-5015 
Power connector with #12 o! #16 contacts 

CUSTOM DESIGNS 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

1255-080 Series to MIL-C-83723 
Hermetically sealed, 2-61 line 

insert arrangements 

1255-090 Series to MIL-C-38999 
Low profile. 3-128 lines with from 

#12 to #22 contacts 

"D" Connectors 

2700 

"""iDERIEI 
MURATA ERiE NORTH AMERICA, INC. 

1255-100 Series to MIL-C-26482 
Wide capacitance range. Directly replaces 

ITT "PVJ" and Bendix "FPT" 

1240-010 Series -UG/U Types 
For audio lines. TNC/BNC compatible 

1255-030 Series to MIL-C-24308 

A complete line of high quality subminiature filtered connectors is available in 9, 15, 
25, 37, and 50 contact arrangements, per MIL-C-2430S. Capable of withstanding MIL
F-15733 testing including vibration and moisture resistance, these rugged assemblies 
are of a complete solder construction, thereby delivering the highest possible insertion 
loss at frequencies up to 10 GHz. The rear termination is available in solder-cup, .025" 
square wire wrap or .030" round PC board variations. 

Murata Erie specializes in developing sophisticated circuit de
signs and creating high component density packaged networks 
in-house. Our engineering design teams analyze individual 
customer problems, design specific components or networks to 
solve the problem, build prototypes and test the complete sys
tem. To support the high technological content of these custom 
networks, the engineering and test capabilities at our facility 
have become one of the most advanced in the industry today. 
The reliability of every component and network is assured by 
a comprehensive battery of tests performed under carefully 

controlled conditions .. Then in-line prototype techniques further 
validate component performance prior to volume production. 
These technical support activities permit Murata Erie to re
spond to customer needs promptly and efficiently with positive 
performance· engineered into the customer's system. If your 
requirements are unique, if you have a critical space, weight, 
or environmental problem, Murata Erie can help solve your 
specific requirements for you with a custom designed filter 
network. 

"""ill ERIE I 
MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

A·1616 For manufacturers' sales offices, see yellow pages EEM 1985 
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EMI/RFI 
filters 
Murata Erie manufactures a complete line 
of EMI/RFI suppression, low pass filters 
in C, L T, LB, Pi and T configurations. 

These units, as well as a complete line of 
Power Line filters, are offered in both co
axial and bushing mount styles and to 
MIL-F-15733. 

Long term reliability is assured through a 
quality assurance system meeting or ex
ceeding the requirements of MIL-Q-9858 
and DND-1015. 

To complement this line of filters, Murata 
Erie has a complete Customer Service 
and Customer Engineering staff to pro
vide specific application assistance and 
custom designs. 

Illustrated are typical EMI/RFI filter con
figurations and their frequency/voltage 
capabi I ities. 

Typical 
Filter 

Configurations 
vs 

Frequency 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

Low Pass 
and Power 
Line 
Coaxial 
Filters 
C, LT, LB, Pi, 
2 Pi, T and 21 
Configura
tions Hermeti
cally Sealed. 

Low Pass 
and Power 
Line 
Coaxial 
Filters 
C, L T, LB, PI, 
2 Pi, T and 2T 
Configura
tions Hermeti
cally Sealed. 

Low Pass, 
FILTERS 
LB&C Con
figurations 
Epoxy and 
Hermetic 
Seals. 

FILTER
CONS FOR 
HIGH FRE
QUENCIES 
BUSHING 
MOUNT 
Pi and C Con
figurations. 

FILTER· 
CONS FOR 
HIGH FRE· 
QUENCIES 
SOLDER 
MOUNT 
Pi and C Con 
figurations. 

-

\OJ 

IJ 
0 

0 

1/ 
$ 

~ ~ 

"F'" ,,",c, 
cc'N,C,C c" ("CbC'Ncc;"cc 

c"Cc 
,N 

lJH 

;: 

ccCc,ccNc 

2700 

_ERiE I 
MURATA ERIE NORTH AMERICA,INC. 

~ ~ ~ ~ 

c'c,,; i;:;;;:,,;:;: ccm; 
;;;;4inn 

cccn "nc .nn 

c<c,,<ccw':: Iii .c,c, 

rlillllitl!Hu 

1~1j 

,Hl;::t';Kf,';:c 
nc"';:;;;;:;;'f" 

10KHZ 100KHZ 1 MHZ 10MHZ 100MHZ 1 GHZ 10GHZ 

_ERIc I 
MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1617 
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m PICONICS 
® 

PICONICS is a pioneer in the development of Magnetic Hybrid Com
ponents, circuits and Filters. Our 20,000 square foot facility features 
modern ultra clean production, inspection, and storage facilities. On 
site test and environmental laboratory, including x-ray, shock, vibra
tion, hermeticity, etc. that satisfy all the necessary military and com
mercial testing requirements. 
We will design anc;t optimize your filter requirements using sophisti
cated computer programs. Our designs are computer analyzed and 
optimized prior to assembly. Tuning and testing are achieved with the 
latest precision equipment. 

MINIATURE HYBRID BUTTERWORTH BANDPASS 
FILTER 1.-60MHz 

I 
FILTER TYPE BANDPASS 
Filter Characteristic Butterworth 
Number of Poles 4 
Center Frequency 60 MHz 
Bandwidth -3 dB 30 MHz 
Insertion Loss 0.5dB 

J ~ 
I 

Group Delay 25 nsec 

PHOTOSCALE 1 
lOP TRACE BOTTOM TRACE 1/ , 
Freq Vs Ampl (dB) Freq Vs Ampl (dB) 
Vertical: 1 dBIDiv 10 dB/Diy J ~ 

~ 
[I Horizontal: 10 MHzlDiv 10 MHzlDiv 

MARKER SPACING 5 MHz 

CONSTRUCTION 
. CHIP INDUClORS 

AND CAPACllORS 

MOUNTED ON 

AN ALUMINA SUBSTRATE 

PICONICS INC. P.O. BOX 387, TYNGSBORO, MA 01879 • 

L/C FILTERS 

UC filters are specified in either the Fre
quency or the Time Domain. Frequency 
Domain filters emphasize pass-band rip
ple and stop-band attenuation. But
terworth, Chebyshev, and Elliptic Function 
filters are included in this category. Time 
Domain filters emphasize the time-ampli
tude domain characterized·by phase line
arity and constant group delay. Bessel, 
Gaussian and other linear phase designs 
are included in this category. 
Low-pass, Hi-pass, Band-pass, and Band
reject designs are available in the fre
quency range upto 800 MHz. Special Low
pass and Band-pass filters have been 
achieved featuring notches placed at 
desired frequencies in the stop-band to fur
ther attenuate undesired or spurious sig
nals. 
For those filter applications where size and 
weight are the prime consideration, 
PICONICS offers a line of chip inductor
capacitor designs. Low-pass, High-pass, 
and Band-pass types mounted on alumina 
substrates are available. Common sub
strate sizes are 1 x 1 inch and 2 x 1 inch. 
Overall package height is determined by 
orientation and size of the chip inductors. 
To meet environmental military applica
tions, filter networks are packaged in metal 
shielded cases with r.f. connectors. 
Printed circuit and end terminals are also 
available. Epoxy encapsulation is 
optional. For units assembled with chip 
inductors and capacitors on aluminal 
ceramic substrates, shield covers are 
optional. This is usually determined by the 
environment surrounding the device. 

CALL OR WRITE 
FOR COMPLETE 
CATALOG AND FOR DESIGNI 
APPLICATION ENGINEERING 
SUPPORT. 

See section 1800 pg. Ao1273 for your INDUCTOR 
requirements and section 3130 pg. Ao1696 for 
HYBRIDS. 

TEL: (617) 649-7501 • TELEX: 754759 

Ao1618 For manufacturers' sales offices, see yellow pages EEM 1985 
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CUSTOM ENGINEERED 

FILTERS 
for 

MODERN CIRCUITS 
82F 
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~ (215) 643-6950 • TLX-846327 

RELIABILITY I ENGINEERED ELECTRONICS I SINCE 1948 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

o ~~.!:~~.':!~ .. ~=~ ~~~r:ment CO. 
~ (215) 643·6950. TLX·846327 

RELIABILITY I ENGINEERED ELECTRONICS/SINCE 1948 

The information in this bulletin was organized to illustrate the 
wide range of our f.ilter capability. As a "custom engineering 
house" our true capability lies in our unique ability to engineer 
solutions to specific filter problems. 

Since 1948 Polyphase has built a reputation for high quality 
custom magnetic components and engineering excellence. We 
have solved many critical circuit problems. Engineering advice, 
custom designs and prototypes are available, to help you with 
your specific problem. 

STANDARD INTERSTAGE AND LINE FilTERS 

LOW PASS 

STANDARD FREQUENCIES Hz 

LlM-100 LlM-2,OOO LLM-1,SOO 
LlM-200 LlM-2,SOO LLM-2,OOO 

LlM-400 LlM-3,OOO LLM-2,SOO 

LIM-SOO LlM-4,OOO LLM-4,OOO 

LIM-800 , L1M-S,OOO LLM-B,OOO 

LIM-1,OOO LI M-1 0,000 LLM-10,OOO 

L1M-1,SOO LLM-1,OOO LLM-12,OOO 

HIGH PASS 

STANDARD FREQUENCIES Hz 

HIM, HIL-100 HIM, HIL-800 HLM-200 

HIM, HIL-200 HIM, HIL-1,OOO HLM-300 

HIM, HIL-300 HIM, HIL-2,000 HLM-SOO 

HIM, HIL-400 HIM, HIL-3,OOO HLM-1,OOO 

HIM, HIL-SOO 

BAND PASS 

STANDARD FREQUENCIES Hz 

BIM-SO BIM-SOO BIM-4,SOO 

BIM-60 BIM-7S0 BIM-S,OOO 

BIM-100 BIM-BOO BIM-10,OOO 

BIM-120 BIM-1,OOO BLM-400 

BIM-200 BIM-1,SOO BLM-1,000 

BIM-240 BIM-2,OOO !;lIT-60 

BIM-400 BIM-3,OOO BIT-100 

BIT-120 

o 09 
-; 

~IOOB 

-2008 

-3008 

-4009 

FREQUENCY - KILOCYCLES 

~ ~ ~ 

FREQUENCY 
0,0 g~ 

00. 

" -IOOB ~ 
! 

-2008 

-3008 

-40D8 

A·1620 For manufacturers' sales offices, see yellow pages 
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SPECIFICATIONS 

Standard Interstage and 
Line Filters 

Polyphase standard filters cover 
common mid-range frequencies 
and impedances. Designed to 
MIL-F-1B327. Special filters to 
your specifications can be sup
plied. Filters available for tran
sistor or tube circuits. 

LOW PASS 

LIM Impedance 10Kn in/out. 
Cut off frequencies from 
2SHz to 100KHz available. 

LLM Impedance 600n in/out. 
Cut off frequency from 
SOOHz to 100KHz. 

HIGH PASS 

HIM 10Kn impedance in/out. 
Insertion Loss' less than 
Sdb at cut off frequency. 
Attenuation is more than 
3Sdb @ 66% of cut off 
frequency. 

HLM Impedance 600n in/out. 

HIL Step up or step down from 
600n nominal to 10Kn with 
a 4:1 voltage ratio. 

BAND PASS 

BIM Impedance 10Kn in/100Kn 
or higher out. Gain is 1:2 
at CF approx.; 3db band
width ±4% approx. of CF; , 
slope 40db per octave. 

BIT As above except imped
ance is 10Kn in/out. 

BLM As above except imped
ance is 600n in, 100Kn out-
1:9 gain approx. at CF. 

Center frequency is ±1 %; or 
better if specified. 

r 
c;::; 

L 

METAL 

r- 1',,'1 

B r@] toG) 
A 

EPOXY 

10 B ~ 

Lo 
~~----J 

A 

annnm--.t 
I I .. c -, 

STANDARD CASES 
. EEM 1985 
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RELIABILITY I ENGINEERED ELECTRONICS I SINCE 1948 

CUSTOM ACTIVE FILTER NETWORKS - Some Examples 
The design of these discrete networks is a combination of art and 
science. Polyphase has the special techniques and engineering ex
perience to solve unique active filter circuit problems. Polyphase 

discrete filters are functionally complete, circuit
ready components. 

LOW PASS FILTER AND GROUP DELAY EQUALIZER 
The operating band 800 Hz to 3000 Hz is 
equalized for constant time delay. 
Filter input and output circuits are 
capacitive coupled to be free from 
telephone line or other DC voltage inter· 
action. A swept oscillator (OTO 5K Hz) 

drives the filter. Figure I shows the 
response curve at output terminal. 
Application: For Vestigial Single Side 

Band Appfications on Fax
simile transmitter unit. 

NOTCH FILTER AND EQUALIZER 
This active, band pass unit has an 
amplitude response within ± 1 DB of the 
curve shown in Figure 2. The phase 
response is within ± 2°. The self-noise of 
the filter is - 90 DB below 1 volt level (as 

NARROW BAND FILTER 
Typical specifications BPF104014 

Center frequency 7500 Hertz 

3 DB band width 180 Hertz 
(0 -4166) 

Center frequency stability ± 30 Hertz 
at room temperature. 

Center frequency stability ± 60 Hertz 
over the temperature range of - 30°C 
to +85°. Skirt band width at -90 DB 
(see response curve below) 5000 Hertz 
max. Filter gain 24 DB. 

measured on a wave analyzer with a 1 Hz 
band-width). 
Application: Underwater Surveillance Net

work 

Input impedance 10 K OHM 

Output impedance 1 OHM 

Case Dimensions (1.2 x 1.4 x .68) 

See Figure 3 

Application: Military instrumentation. 

BYPASS POWER NOTCH·FIL TER 
These filters bypass the eleventh, the thir
teenth, the twenty-third, and twenty-fifth 
harmonic currents, generated by a 
12-phase rectification system using 400 
Hz multiphase power source. 
The impedance of this filter type is 0.1 
OHM typical ... linearity excellent. The 
bypass current exceeds 20 amperes. The 

resonance capacitance is 12 microfarad. 
Operation is continuous with good heat 
stability. 
The filter operates in the "LOAD" - "NO 
LOAD" condition of 1he selected har
monic frequency. 
Application: Mobile computer power 

supply. MI03872 

FIG I 

FIG 2 

FIG 3 
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LO·PAK FILTERS Flat packages for printed circuit board minimum 
spacing. Designed to meet MIL-F-18327 

for TRANSISTOR CIRCUITS 

Type Source & Pass Band DB 
No's Load f! ldb 3db±ldb 

l P lPl 1 10K DC to 450Hz 600Hz 
0 A lPl 2 600 DC to 3KHz 3.5KHz 
W S lPl 3 10K DC to 4,2KHz 5KHz 

S lPl 4 600 DC to 15KHz 18KHz 
lPl 5 600 DC to 42KHz 50KHz 

8 P lPB 6 10K 1 KHz to 2KHz 
A A 
N S lPB 7 10K 10 KHz to 20KHz 
0 S 
H P 
I A 
G S lPH 8 10K 300Hz & above 200Hz 

H S 

Stop Band Curve # 

40db above 800Hz 8 
40db above 4.5KHz C 
43db above 6,4KHz D 
43db above 23KHz E 
43db above 64KHz F 
40db above 4KHz G 
40db below .5KHz 
40db above 40KHz H 
40db below 5KHz 

40db below 140Hz A 

Grade 6 Class 0 Life X. Other frequencies 
available. 

i~DIB~,~,U_ 
II: .• 1 .2 .5 1.0 2.0 5.0 10 zo 50 100 2..5 I 2 5 I020~IOO 

FREQUENCY - K HZ 

rr=1~4-=n 
~IN OUT:t 

112" HIGH 
~ "!t; + WT.: 2 .. APPROX. 

1.= ec CASE0 PCB PINS 

It 
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2700 F~LTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

polyphase ... 
a closer view 

engineering 
Polyphase Is that rare vendor who can 
help you with both effective engineering 
design and unique manufacturing tech
niques, involving magnetic components. 
A source a step beyond the common
place in capability to serve you. 

As all ,our products are custom designed 
to your specifications this Guide Is for
matted, as a discussion and illustration 
of some key magnetic components used 
in modern electronic circuits. 

Our broad engineering capability has 
qualified us as a vendor on major space, 
defense. and industrial programs since 
1948. The credibility Polyphase has 
earned with design engineers throughout 
the electronic industry, for effective 
answers to magnetic component circuit 
problems, insures your satisfaction. At 
Polyphase, authoritative, computer-aided 
engineering and prototype service is the 
heart of the company. 

quality control 
Polyphase manufactures MIL, NASA and 
U/L quality magnetic components
assured quality and reliability are a must. 
Our quality standards are governed by 
MIL-Q-9858, NHB 34oo.4(1c). MIL-145208, 
MIL-T-27, MIL-T-21038 and MIL-F-18327. 
An approved Quality Control Manual 
blueprints procedures and standards to 
be followed. All products are monitored 
and controlled by this system from in
coming materials through production 
tests, to the final Quality Assurance 
check at the time of shipment. The plant 
is completely equipped with the latest 
test Instrumentation. Our calibration 
system conforms to MIL-C45662. A DLA 
inspector is available. 

production 
Our concentration on quality-demanding 
programs dictates an efficient produc
tion department staffed by quallty
minded people. Over 43,000 square feet 
of floor space is our plant area, with the 
balanced capability to handle large or 
small orders. 

polyphase products 
Chokes, AF 
Chokes, Filter 
Chokes, Power 
Coils, Toroidal 
Converter, Transformers 

DC-DC/AC-DC 
Demodulators 
Discriminators 
Filters, Active 
Filters, Band Elimination 
Filters, Band Pass 
Filters, Dual - ILS 
Filters, High Pass 

Filters, Line 

Filters, Low Pass 
Filters, Octave 
Filters, Power 400 Hz 
Inductors, Toroid 

Modules, Encapsulated 
Circuit 

Modules, SHP 
Networks, Pulse-Custom 
Reactors, Saturable 
Transformers, Audio 
Transformers, Converter 

DC-DC & AC-DC 
Transformers, Current 
Transformers, Current 

Limiting 
Transformers, Discriminator 
Transformers, Driver 
Transformers, Filament 
Transformers, High Voltage, 

Corona Free 
Transformers, Input 
Transformers, Instrument 
Transformers, Interstage 

O~!:~':~~!~':'.::~=ment ~ 
~ (215) 643·6950 • TLX·846327 

RELIABILITY I ENGINEERED ELECTRONICS lSINCE 1948 

A·1622 For manufacturers' sales offices, see yellow pages 

Transformers, Isolation 
Transformers, Line 
Transformers, Linear 
Transformers, Matching 
Transformers, MIL Type 
Transformers, Miniature & 

Subminiature 
Transformers, Mixing 
Transformers, Modulation 
Transformers, Output 
Transformers, Phase 

Conversion 
Transformers, Saturable 
Transformers, SCR Trigger 
Transformers, Step-down 

and Step-up 
Transformers, Toroidal 
Transformers, Transistor 

Circuit 
Transformers, Wide Band 

2700 

For your Delay Line requirements please 
see Kappa Networks in Section 2350 
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POTTER 
COMPANY 

Case style 625G3 

POTTER 
COMPANY 
P. O. BOX 337, 
WESSON, MISSISSIPPI 39191 
(601) 643-2215 

EEM 1985 

FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

EMI Power Line Filters @ 
608 SERIES 
HIGH PERFORMANCE 
INTERNATIONAL FILTERS 

The 608 Series fealures Ihe lEG inlerna
lional power line conneclor and is designed 
10 provide superior insertion loss down 10 
10 KHz. This will help swilching power 
supply manufaclurers meel Ihe new VDE 
low frequency conducled EMI require
menls. Series 608 is designed 10 meellhe 
requiremenls of lEG, GSA, BSI, VDE, SEV 
and UL. The series is UL recognized. GSA, 
VDE and SEV approvals are pending. 

Ask for Bullelin 8101 

Case style G 

609 SERIES 
HIGH PERFORMANCE 
INTERNATIONAL FILTERS 

The 609 Series was designed as a com
panion 10 our 610 Super Series. II also 
meets the requirements of VDE and fea
tures Ihe lEG inlernalional power line con
nector. The compacl conslruction complies 
wilh lEG, GSA, BSI, VDE and SEV. The 
series is UL recognized. GSA, VDE and 
SEV approvals are pending. 

Ask for Bullelin 8102 

Case styles G and H 

610 SUPER SERIES 
HIGH PERFORMANCE 
INTERNATIONAL FILTERS 

The 610 Super Series was designed 
specifically 10 meet Ihe low frequency re
quiremenls of Ihe lalesl VDE EMi speci
ficalions and fealures Ihe lEG inlernalional 
power line conneclor. Series 610 is de
signed 10 meel Ihe requiremenls of lEG, 
BSI, VDE, and SEV. The series is UL rec
ognized, and GSA approval is pending. 

Ask for Bullelin 8103 

Case styles G and H 

625 SUPER SERIES 
HIGH PERFORMANCE 
INTERNATIONAL FILTERS 

The 625 Super Series provides addition· 
al insertion loss down 10 10 KHz 10 meel 
Ihe lalesl VDE EMI specificalions. They 
are designed primarily for Ihe effeclive re
duction of line-to-ground (common mode) 
and line-to-line (differential mode) interfer
ence in equipmenl which must meet the 
requirements of FCC and VDE specifica
tions. All models are UL recognized. Low 
leakage currenl models are available in all 
ratings. To order these, replace the "V" suf
fix wilh an "E." 

Ask for Bulletin 8104 

Case styles 625A3 and 625G3 

vaian 

PERFORMANCE CHARACTERISTICS: 
RATED VOLTAGE: 115'250VAC 
OPERATING FREQUENCY RANGE: 50·60 Hz 
MAXIMUM LEAKAGE CURRENT: 

Applied Voltage CURRENT 
250 VAC @ 50 Hz 0.5 rnA 

TEST VOLTAGE: 
Line-to·ground 
Line·to·line 

TYPICAL INSERTION LOSS (dB): 

Frequency In MHz 

AMP .01 .05 .1 .5 

1 28 36 45 60 

2 18 28 36 54 

3 14 25 31 46 

4 10 21 27 40 

6 8 15 20 31 

1" 

60 

58 

52 

46 

40 

2250 VDC 
1500 VDC 

10 

60 

60 

50 

60 

57 

Tested In accordance with MIL·STD·220 with the unused 
circuit grounded on the load side. 

20 

60 

60 

60 

60 

60 

PERFORMANCE CHARACTERISTICS: 
RATED VOLTAGE: 115·250 VAC 
OPERATING FREQUENCY RANGE: 50·60 Hz 
MAXIMUM LEAKAGE CURRENT: 

Applied Voltage CURRENT 
250 VAC @ 50 Hz 0.5 rnA 

TEST VOLTAGE: 
Line-to·ground 
Line·te-line 

TYPICAL INSERTION LOSS (dB): 

Frequency in MHz 

AMP .15 .5 1 

30 45 54 

3 24 38 45 

6 17 32 40 

5 

60 

60 

58 

2250 VDC 
1500 VDC 

10 

60 

60 

60 

Tested in accordance with MIL·STD·220 with the unused 
circuit grounded on the load side. 

20 

55 

55 

55 

PERFORMANCE CHARACTERISTICS: 
RATED VOLTAGE: 115-250 VAC 
OPERATING FREQUENCY RANGE: 50-60 Hz 
MAXIMUM LEAKAGE CURRENT: 

Applied Voltage CURRENT 
250 VAC @ 50 Hz 0.5 rnA 

TEST VOLTAGE: 
Line·to-ground 
Line-to·line 

TYPICAL INSERTION LOSS (dB): 

Frequency in MHz 

AMP .15 .5 1 

1 24 34 40 

3 19 29 35 

6 13 22 28 

5 

47 

43 

40 

2250 VDC 
1500 VDC 

10 

50 

47 

42 

30 

50 

50 

47 

Tested In accordance with MIL·STD·220 with the unused 
circuit grounded on the load side. 

PERFORMANCE CHARACTERISTICS: 
RATED VOLTAGE: 
OPERATING FREQUENCY RANGE: 
MAXIMUM LEAKAGE CURRENT: 

Applied Voltage 
115 VAC@60Hz 
250 VAC @ 50 Hz 

TEST VOLTAGE: 
Line·lo·ground 
Line·to·line 

TYPICAL INSERTION LOSS (dB): 
FILTER RATED AT 3.0A RMS ONLY 

Frequency In MHz 

.01 .02 .05 .15 .5 

115·250 VAC 
50·60 Hz 

CURRENT 
"V" "E" 

0.5 rnA 0.25 rnA 
1.0 rnA 0.5 rnA 

2250 VDC 
1500 VDC 

5 10 20 

625VS 22 27 37 50 55 55 55 55 55 

625ES 22 27 36 47 47 45 45 45 45 

Tested in accordance with MIL·STD·220 wilh the unused 
circuit grounded on the load side. 

For manufacturers' sales offices, see yellow pages A·1623 
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ALTER SYSTEMS 

OdB 

, BOdB! 
, Octave 

You wont analog data 
to come clean before dig
Ital conversion. 
. We keep extending your 
choice of Precision sys
tems for HP, LP, TO, BP, BR 
and anti-alias filters. 

All are programmable. 
All offer time delay filters 
superior to Bessel. All offer 
elliptics with 80 dB/octave 
attenuation. All offer the 
option of fixed frequenCies 
for economy. All have 
phase match of 1° or 
better. All can interface 
with mini or micro with 
serial. parallel or GPIB. 

Individually, they provide 
different cost-performance 
parameters and options to 
provide the Precision 
Conditioners yoU need. 

A·1624 

FILTEFIS (EXCLUDING CRYSTAL FILTERS) 

BEGONE 
CURSED 
AT ,lAS 

PRECISION 616 

PIIECISION 616 AND 602 C\IIOff FIIECIUENCIES 
FIIEQUENCY FREQUENCY 

RANGE SlEP tMODEL 61I>XX-LP1 
(Hz) (Hz) XX- 01 02 03 

10.(J()().150.ooo 10.000 H 
1.(J()().15.ooo 1.000 MH H 

1QO.1.500 100 ML MH H 
10-150 10 L ML MH 

1-15 1 L ML 
0.1-1.5 0.1 L 

FourIleQuency_1n each model: H. MH. AC. L 

PRECISION 602 

System offers our highest cutoff fre
quencies with exceptional phase match 
of 1°. Standard maximum frequency is 
150 kHz; 300 kHz is available as a special. 
Four ranges with a resolution of 5 bits . 
provide 124 programmable cutoff fre
quencies. Up to 16 programmable filter 
channels. Wide variety of options tailors 

. this Precision Conditioner to your 
application. 

C\IIOff IlEClUENCIES I'0Il PIIECISION 616 WIIH OPIION 05 
FREQUENCY FREQUENCY 

RANGE SlEP tMODEL 61I>XX-LP1.Q5 
(Hz) (Hz) XX- 01 02 03 

5.(J()().155.ooo 5.000 H 
500-15.500 500 MH H 
50-1.550 50. ML MH H 

&-155 5 L ML MH 
0.&-15.5 0.5 L' ML 

0.0&-1.55 0.05 L 
FourIleQuency_1n each model: H. MH. AC. L 

System provides most of the perfor
mance characteristics of the Precision 616 
in two programmable channels. Our most 
economical system where only one or 
two channels are needed. 

t How to Build a 
Catalog Number 

T6-i-bTrP1-OS-11 , 
L COptlons 01. os and 11 
'-----Riter 1ype 

L------Frequency range' 
'--------System number 

, \ ,. 2700 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 

PRECISION 636 
Our most 

resolute alias 
stopper. Stan
dard resolution 
is 3 digit in four 
ranges for 4092 
cutofffrequency 
selections. Optional 3% digit instrument pro
vides 6141 cutoff frequencies. Precision 636 
with 3% option offers our highest stan-
dard cutoff frequency of 204.7 kHz. with 
1° phase match. Convenient keyboard 
entry and LED displays. Up to 16 
channels. Many options. 

PRECISION ,416 
Goodbye 

alias. hello 
gain. This com
bined filter
amplifier system 
lets you save 
25% to 35% by 
buying one instrument instead of two, 62 
programmable cutoff frequencies, DC 
differential input stage with 100 dB CMRR. 
Programmable prefilter and postfilter 
gain of 1-1000, Overload detectors built 
in, Up to 16 channels. 

PRECISION 32 
Double trou

ble for aliases .. 
Precision Sys
tem 32 saves 
25% to 40% per 
channel by 
packing 32 
programmable channels into the same 7 
inches of rack previously needed for 16, 
Three digit resolution with 3069 program
mable cutoff frequencies, 102.3 kHz 
maximum cutoff. An excellent price
performance value. 

PRECISION 6064 
Double trouble 

doubled. Preci
sion System 
6064 packs 64 
programmable 
fi Iters into the 
same 7 inches 
of rack space previously needed for 16 or 
32. Savings per channel can run more 
than 50% over 16-channel systems. 2-112 
digit resolution with more than 400 pro
grammable cutoff frequencies. 
Maximum cutoff is 12.75 kHz. 

PIlECISION 636 CUTOFF FREQUENCIES 

RANGE (Hz) FREQUENCY 
REDUCED SPECIFIED STEPS tMODEl636-XX-lP1 

PERFORMANCE PERFORMANCE (Hz) XX- 01 02 

100-3100 3200-102.300 100 H 
10-310 320·10.230 10 MH H 

1-31 32·1.023 1 ML MH 
0.1-3.1 3.2-102.3 0.1 l Ml 

0.01-0.31 0.32·10.23 0.01 l 
Four cutoff frequency ranges in each model: H, MH, ML L 

CUTOFF FREQUENCIES FOR PRECISION 636 WITH 3112 OPTION 

RANGE (Hz) FREQUENCY 
REDUCED SPECIFIED STEPS tMODEl636-XX-lPl-3y, 

PERFORMANCE PERFORMANCE (Hz) XX- 01 02 03 

100-3100 '3200-204,700 100 
10-310 320-20.470 10 

1-31 32-2,047 1 
0.1-3.1 3.2-204.7 0.1 

0.01-0.31 0,32-20.47 0.01 
Three cutoff frequency ranges in each model: H, M. L 

H 
M 
l 

H 
M 
l 

PRECISION 416 CUTOff FREQUENCIES 

tMODEl416-XX-lP1 

H 
M 
L 

FREQUENCY 
RANGE (Hz) 

FREQUENCY 
STEPS (Hz) xx- 01 02 03 04 os 

10K-150K 10K 
1K-15K 1K 

100-1.5K 100 
W~W W 
1-15 1 

0.1-1.5 0.1 
Two frequency ronges in each model: H. L 

H 
L H 

L H 
L 

CUTOFF FREQUENCIES FOR PRECISION 416 WITH OPTION 05 

H 
L 

FREQUENCY 
RANGE (Hz) 

FREQUENCY 
STEPS (Hz) 

tMODEL 416-XX-LP1-0S 
XX- 01 02 03 04 

5K-15SK SK 
WO-1S.5K 500 
W-1.S5K 50 

5-155 5 
0.5-15.5 0,5 

0.05-1.55 0.05 
/WO frequency ranges in each model.' H. L 

H 
L 

PRECISION 32 CUTOff FREQUENCIES 

RANGE (Hz) FREQUENCY 
REDUCED SPECIFIED STEPS 

PERFORMANCE PERFORMANCE (Hz) XX- 01 

100-3100 3200-102,300 100 H 
10-310 320-10,230 10 M 

1-31 32-1,023 1 L 
0.1-3.1 3.2-102.3 0.1 

0.01-0.31 0.32-10.23 0.01 
Three frequency ranges in each model.' H. M. L 

PRECISION 6064 CUTOFF FREQUENCIES 

H 
L H 

L H 
L 

tMODEL 32-XX-LP1 
02 

H 
M 
L 

RANGE (Hz) RANGE & STEP MULTIPLIER 

03 

H 
M 
L 

PER~~rJl~OE PE:~~~~~CE F~~~~E{~~V xx- or~gEl i~64-~~-L'18 09 

105-1275 5 10 
1-7 8-100 1 10 

128-510 2 10 
W.5-127.5 0.5 10 
12.8-W.0 0.2 10 

0.1-3.1 3.2-12.7 0.1 .10 
64-255 1 10 

20.5-63.5 0.5 10 
0.1-1.5 1.6-20,0 0.1 10 

Three cutoff frequency ranges in each model 

tSee next page for Selection Guides. 

H 
L 

os 

H 
L 
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SELECTION GUIDES 

FILTER SYSTEM 
A Filter For 

PRECISION PRECISION PRECISION PRECISION PRECISION PRECISION Every Need 616 602 636 416 32 '6064 

Number of channels per system 16 2 16 16 32 64 All Precision Filter 
Number of channels per card 1 1 1 1 2 4 'systems use the same 
Maximum cutoff frequency (kHz) 155' 15.0 . 204,7" 155' 102,3 12.75 high-performance filters, 
Minimum cutoff frequency (Hz) 0,05 0,1 0,32 0,05 0,32 0,10 
Number of frequency ranges 4 4 4/3" 2 3 4 For the frequency 
Phase inatch (degrees max,) 1° 1° 1° 1° 1° 2° domain, there is a Cauer 
Amplitude accuracy (dB) 0,05 0,05 0,05 0,05 0,1 0,1 (elliptic) high-pass or low-
Cutoff accuracy (%) 1/4 1/4 1/4 1/4 1/4 1 paSS filter with 0.1 dB Steps in decade 10/20' 10 900/1800" 10/20' 900 200 
Bits in a range 4/5' 4 10/"" 4/5' 10 8 peak-to-peak passband 

'with option iJ5 ripple and 80 dB stop-
"with option 3% band attenuation, Com-

pare its attenuation slope 

OPnONGUIDE of 80dB/octave with an 8 
PRECISION PRECISION PRECISION PRECISION PRECISION PRECISION pole Butterworth's 48 dB/ 

616 602 636 416 32 6064 octave, 

CCoIibratian No No No No No Yes For the time domain, 
G Programmable gain 1.2,5,10 1,2,5,10 1,2,5,10 Std,A B E -there is the TD1, a 6 pole, 6 
1 AC coupled input Yes Na ' Yes No Yes No zero equi-ripple delay 
2 AC coupled output Yes No Yes No No No 
3 Unbalanced differential input Yes No Yes No YesD Yes (linear phase) filter, which 
4 Output sense Yes No Yes No No No has less attenuation in the 
5 Extra bit Fc Yes No 3l\C Yes No No passband and more at-
6 Change Fc range Yes Yes Yes Yes Yes Yes 

tenuation in the stop-7 Fixed input gain Yes Yes Yes No Yes Yes 
8 Fixed output gain Yes Yes Yes No Yes Yes band than an 8 pole 
9 Change front panel Yes Yes Yes Yes Yes Yes Bessel. Yet, it maintains a 

10 Change cantrol format Yes Yes Yes Yes Yes Yes 
linear phase response 11 Filter by-pass Yes Yes Yes No Yes Yes 

12 Post warrantY calibration Yes Yes Yes Yes Yes Yes within± 2.5°, There is also 
13 Output mux Yes No Yes No No Yes the TD2 which offers both 
14 Differential input Yes No Yes Std, YesD Yes F 

a 6 pole Bessel and a 6 15 AC coupled differential input Yes No Yes No No No 
16 Delete Fc range Yes Yes Yes Yes Yes' Yes pole. 6 zero time delay 
17 Switched input gain Yes No Yes No YesD No fUter, 
18 Sw,tched AC coupled Input Yes No Yes No YesD No In any case. you get a , 
20 Programmable AC/DC coupling No No No No YesD No 
21 Programmable Input gain No No No No YesD No tightly controlled elliptiC or 

A Prefitergaln 1, 2, 5, 10, 20, 50, linear phase filter with 
Posffllter gain 1. 2, 5, 10, 20, phase match better than 

B. Gain from 0,50 to 12.75 In steps of 0.05, 1° and usually better than 
C 3·112 dig" cutoff frequency resolution -lose lowest range, 
D, Connot have more Iflan one of options 3, 14, 17, 18, 20 or 21, 1/2°, 
E, 0 to 30 dB In 2 dB sl$ps, For bandpass operation, 
F. Max Input reduced to 5 vp/<, cascade a high-pass and 

FILTER GUIDE 
low-pass filter to form a 

MODEL MODEL MODEL MODEL MODEL MODEL bandpass}ilter with 80 dB 
HP1 LP1 lP2 lP3 TD1 TD2 attenuation an octave 

Filter type HP LP LP LP LP LP above and below the 
Function Cauer Cauer Cauer Cauer E Bessel F center frequency, 
Number of poles. zeros 6p,6z 6p,6z 6p,6z 6p,6z 6p,6z 6por 6p,6z For band-reject opera-Passband ripple (dB p-p) 0.1 0,1 0,1 0,1 0,35 
Passband limit 1,081 Fc 0,925 Fc Fc Fc 0.78 Fc tion. parallel the inputs of 

Cutoff frequency Amplitude (dB) -3,01 -3,01 -0,1 -0,1 ' -3,01 -3,01 a high-pass and lOW-pass 
Phase (degrees) +358.5 -358.5 -296,7 -300 -305,8 -155 filter and add their outputs 

Stop band limit 0,5Fc 2 Fc 1.744 Fc 2,13 Fc 3,24 Fc 
Stop band attenuation (dB) 80 60 67,8 80 70 through 1 k resistors to 
Attenuation slope (dB/octave) 80 80 96,9 80 42 36 form a band-reject filter, 

. CECS) S,4/Fc 5,4/Fc 5,2S/Fc 5,0/Fc For tough anti-alias Settling time (1%) F;;- 3,1 Fc 
applications, cascade two 

Zero frequency time delay .79/Fc ,71/Fc ,73/Fc ,85/Ft ,86/Fc LP2 filters to provide 90 dB Cutoff frequency accuracy (%) 1/4 1/4 1/4 1/4 1/4 1/4 
Amplitude accuracy (d8) 0,05 0,05 0,05 0.05 0,05 0,05 of attenuation at 1,56 
Phose accuracy (degrees) Max, 1/2 1/2 1/2 1/2 1/2 1/2 times the cutoff frequency, 
Phase accuracy (degrees) Typ, 1/4 1/4 1/4 1/4 1/4 1/4 

For lowest cost solutions. Phase match (degrees) Max. 1 1 1 1 1 1 
Phase match (degrees) Typ, 1/2 1/2 1/2 1/2 1/2 1/2 we provide the option of 

E. Equi-ripple delay (t25° phase ripple) with 6 zeros fixed frequency filters, 
F. 6 pole Bessel or 6 pole, 6 zero with Bessel poles, 

A'1626 For manufacturers' sales offices, see yellow pages EEM 1985 
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PRECISION 1776 
FREQUENCY
BAND 
TRANSLATORS 

Precision System 1776 is 
the industry's first multi
channel programmable 
frequency-band translator 
for signal conditioning. 

It draws heavily on our 
advanced filter technol
ogy to provide usefulness 
not previously associated 
with frequency-band 
translators for applications 
like these: 
• Super bandpass filter. 
• Analog zoom for spec

trum analysis, madal 
analysis and beam 
forming. 

FILTERS (EXCLUDING CRYSTAL FILTERS) 

NEW 
SPECTRUM 

SUCER 
The Precision 1776 cuts 

far more sharply than any 
conventional bandpass 
filter can. 

In fact. irs nearly per
feet. The system translates 
band center frequency to 
zero, paSSing the signal 
band through sharp low
pass filters to obtain 80 
dB/ bandwidth-octove 
skirts. Q's can go higher 
than 10,000. 

From there, the instru
ment can translate back 
to the starting band, act
ing as a super bandpass 
filter. Or it can translate to 
any other part of the 
spectrum. 

Configured as a super 
bandpass filter. the 
Precision 1776 can have 
up· to eight channels. 

NEW 
SUPER 

ZOOMER 
Precision 1776 Features: 
• Programmable center frequency: 

3,2 Hz-200 kHz. _ 
• Programmable bandwidth: 

1 Hz-25kHz, 
• Phase match: 2° maximum, 

1° typical. 

The Precision 1776 trans
lator also can zoom in to 
make existing equipment 
do more work. 

Ahead of an FFr spec
trum analyzer. the analog 
zoom extends frequency 
range while making p0s

sible much finer resolution. 
For madal analysis and 

beam forming, the 1776 
discards unwanted noise 

and lowers the sampling 
frequency. As a result, old 
limits for computer speed, 
memory and AD conver
sion rates are overcome. 
Sampling rates can be 
decreased. Dynamic 
range and signal-to-noise 
ratio are enhanced. 

For analog zoom, a 16 
channel configuration is 
available for this Precision 
Conditioner. 

• Wide dynamic range. 
• Low noise: 250 microvolts in 

20 MHz BW 
• Interfaces: serial, parallel. GPIB. 
• -80 dB bandwidth < 2 

- 3 dB bandwidth 
• Passband ripple: 0.15 dB pk-pk. 
• Outband rejection: 80 dB minimum. 
• Hum: < - 100 dB, re full-scale. 
• Noise: < - 100 dB, re full-scale. 
• Intermadulation: 

< - 80 dB, re full-scale, 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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Power Dynamics,lnc. 
I 

P.O. Box 539, 59 Lakeside Avenue, West Orange, NJ 07052 - (201) 736-5722- TWX: 136567 (PDI) -Inti. Telex: 666173 (PDI) 

RFI/EMI Filtered Power Entry Modules 
PDI-341 

PDI-322 

PDI-323 

PDI-339 

Line filters PDI341 are espe
cially designed for use in 
electronic devices to be ex
ported to all countries. First 
time in the world PDI 341 of
fers a combination from IEC
plug, two-pole ON/OFF 
switch, fuse-holder that ac
~epts two fuses 5 x 20 mm 
or 3AGand a voltage se
lector for four different volt
ages. This excellent power 
line filter saves costs and 
protects electronic equip
ment against malfunctions. 
Snap-in mounted. 

The filter series PDI 322 are 
designed for optimal results 
and have a short case
length. Common mode and 
differential mode noise is at
tenuated beginning at the 
low frequency range up to 
30M Hz. Among other uses 
these filters protect elec
tronic devices with micro
processors against malfunc
tion. 

The line filters PDI 323 pro
tect electronic devices such 
as computers, terminals and 
office equipment against 
line interference. 34.3 mm 
case-length and excellent 
attenuation identify this fil
ter-series. 

Line filters PDI 339 are espe
cially designed for use in 
equipment intended for ex
port. The additional voltage
selector enables the fast 
change to other mains-volt
ages. Snap-in mounted. 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE 0565) 

Circuit 

250V /50 Hz 
110V /60 Hz 
1A/2A/3A/4A/6A 
<0,5 rnA / 250VAC 
-25 0 C- +850 C 
1,8 kV /50 Hz-2 s 

0,033 IJF 0,033 jJF 2200 pF (2x) 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE 0565) 

Circuit NO 

250V / 50Hz 
110V /60 Hz 
1A/3A/6A 
<0,5mAI250VAC 
-25 0 C - +850 C 
1 ,8 kV / 50 Hz - 2 s 

ON' 
1: I 1 ., 

0 h' " c: 
@' 

E 
'iii 

I 
Q. 

E '5 

I OPO 
0' 

PO 

0,033 ~F 

Technical data 
Operating yoltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (V DE 0565) 
Circuit 

0,047 ~F 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE0565) 

Circuit ~,Ni" ~ f 
'~E@ i" 

p.::......J. 
O,033IlF 

" 
3300 pF (2x) 

,250 V /50 Hz 
110 V /60 Hz 
1A/3A/6A 
<0,5 rnA /250 VAC 
-25 0 C- +850 C 
1,8 kV / 50 Hz - 2 s 

o ION' 'E 

~E'.! I~ @ ~ 
I OP' CI) 

3300 pF (2x) 

250 V / 50Hz 
110V / 60 Hz 
1A/2A/3A/4A/6A 
<0,5mA / 250VAC 
-25 0 C- +850 C 
1 ,8 kV / 50 Hz - 2 s 

Refer to our page in the Connector section for additional Power Dynamics Filter Entry Modules. 

,A-1628 Fpr manufacturers' sales offices, see yellow pages EEM 1985 
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MAMUFACTURER IF 

IFI E C 
FILTEIS. 

We've got over 30,000 
filter designs on file to 
meet your basic or most 
sophisticated needs ... 
and more parts QPL listed 
to MIL-F-15733 than any 
other manufacturer. 

The fact that we've got so many filter designs 
available is only one part of our success story. 

Our 24 years of engineering experience and expertise 
in providilJg custom engineered filters is the other 
part. 

Our technology has provided our customers with the 
golden edge,in filter performance. We've helped plan 
and expedite efficient and economical filter systems 
... from the simplest to the most intricate. 

"Made by RFI" doesn't only tell you who made it, but 
how well it was made. After all, we sell more than just 
filters. We sell ideas. 

Write for our complete FREE catalog. 

<$> 
RFllarparalian 

For manufacturers' sales offices, see yellow pages 

A KDI COMPANY 
1DO-E PINE AIRE DRIVE 

BAY SHORE, LONG ISLAND 
NEW YORK 11706 

(516) 231,6400 
TWX 510-227-6233 

A·1629 
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, 

San 'Fernando Electric 
1501 First Street, San Fernando, California 91340-2793.8181365-9411 TWX 910-946-1535 

MINI FILTERS 
ELECTROMAGNETIC INTERFERENCE FILTERS MIL-F-15733/24 

PERFORMANCE SPECIFICATIONS 
t'!.· - 28 UNF 2A THREAD 

.070 (1.778) DIA. 

MIL-F-15733124 MIL-F-15733124 
STYLE FL12 L Dimension o Dimension A Dimension STYLEFL12 L Dimension 
DASH NO. Inches Inches Inches DASH NO. 
0001 .760 .385 .187 0009 

0002 .740 .385 .312 0010 

0003 .740 .350 .187 0011 

0004 .740 .350 .312 0012 

0005 .760 .385 .312 0013 

0006 .760 .385 .312 0014 

0007 .740 .350 .187 0015 

0008 .740 .350 .312 0016 

FEED THRU CAPACITOR FILTERS 
EPOXY AND HERMETICALLY SEALED 
AC AND DC APPLICATIONS 
PERFORMANCE SPECICATIONS 

Inches 

.760 

.760 

.760 

.760 

.740 

.740 

.760 

.760 

Operating Temperature: -55"C to +125"C. - Op.erating Voltage: 
50VOC, 100VOC, 200 VOC. - Rated Current: 10 Amperes maximum. 
- Insulation Resistance: At +25°C: 1000 megohm-microfarad or 
100,000 megohms minimum, whichever is less. AT +25°C: 100 
megohm-microfarad or 10,000 megohms minimum, whichever is less. 
- Insertion Loss: At -55"C and +125"C, the insertion loss will 
decrease a maximum of adB from the+25"C value. - Military Specifi
cations: Meets or exceeds the appncable parameters of MIL-F-28861. 
- Voltage Drop: 0.1 Volts maximum. - Housing (non-hermetically 
sealed): Tinplated. Can be supplied with silver or gold plating. - D_C_ 
Resistance: 0,01 ohms maximum. - Temperature Rise: 25"C maxi
mum. - Solderability of Terminals: In accordance with MIL-F-28861. 

BUTTON FILTERS 
GENERAL PURPOSE DC APPLICATIONS 
PERFORMANCE SPECIFICATIONS 
Operating Temperatu",:-55°C to +125"C. - Operating Voltage: 
50VOC. - Peak Transient Voltage: 150VOC (10l£sec.) t- 25°C. - Die
lectric Strength: 100VOC t +25"C.,!;I0 mA. maximum charging cur
rent. - Insulation Resistance: 100 megohms minimum with 50VDC, 
50 mA. maximum charging current' +25"C. after two minutes. -In
sertion Loss; At -55"C and + 125"C, the insertion loss will decrease 
a maximum of 12dB from the +25"C value. - Military Specifications: 
Meets or exceeds the applicable parameters of MIL-F-15733 and MIL
F-28861. - Housing (hermetiC or epoxy seal): Tin plated. Can be sup
plied with silver or gold plating. Screw mount. - Torque: 48 inch oz. 
maximum. - Marking: West-Cap, part number. 

Operating Temperature: -55·C. to + 125OC. • Operating Voltage: 28VDC. • Di· 
electric Strength: 2.5 times rated voltage,' +25OC., 50 mAo maximum charging 
current. • Insulation Resietance: 100 megohms minimum with rated voltage, 50 
mAo maximum charging current, , +25OC. after two minutes. • Insertion Loss: 
Per MIL-STO 220 (full load) .• Military Specifications: Meets or exceeds the ap
plicable parameters of MIL -F-15733. • Housing: (Hermetic SeaQ: Tin plated .• Mark
Ing: West-Cap, MIL number, and Federal Code identification, voltage, currant, date 
code, and circuit type. 

MIL-F-15733124 
o Dimension A Dimension STYLE FL12 L Dimension o Dimension A Dlmeaslon 

Inches Inches. DASH NO. Inches Inches . Incbes 

.350 .187 0017 .740 .350 .187 

.385 .187 0018 .740 .350 .187 

.385 .187 0019 .760 .350 .187 

.385 .187 0020 .760 .350 .187 

.385 .312 0021 .740 .350 .312 

.385 .312 0022 .740 .350 .312 

.385 .312 0023 .760 .350 .312 

.385 .312 0024 .740 .350 .312 

LOW PASS EMI FILTERS 
HIGH PERFORMANCE, GENERAL PUR
POSE EPOXY SEALED, NON AND HERMET
ICALLY SEALED, AC AND DC APPLICATIONS 
PERFORMANCE SPECIFICATIONS 
Operating Temperature: -55"C to +125°C. - Operating Voltage: 
50VOC. - Peak Transient Voltage: 15OVOC (10l£sec.) f' +25"C. - Die
lectric Strength: 100VOC t- +25"C., 50 mA. maximum charging cur
rent. - Insulation Resistance: 170 megohms minimum with 5OVOC, 
50 mA. maximum charging current, t- +25"C after two minutes. - In
sertion Loss: At -55"C and + 125"C, the insertion loss will decrease 
a maximum of adB from the +25"C value. - Military Specifications: 
Meets or exceeds the applicable parameters of MIL-F-15733. - Hous
ing (hermetically sealed): Tin plated. Can be supplied with silver or 
gold plating. - Torque: 48 inch oz. maximum. - Marking: West-Cap, 
part number and Federal Code identification, voltage, current, circuitry, 
and date code. 

Write or call for the com
plete 66 page catalog 
covering our full line of 
filters detailing per
formance specifications. 
mechanical dimensions, 
and options. 

A·1630 For manufacturers' sales offices, see yellow pages EEM 1985 
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San Fernando Electric 
1501 First Street, San Fernando, CA 91340-2793 • 8181365-9411 TWX 910-946-1535 

MINIATURE POWER LINE FILTERS 

EFSERIES 
The EF international series is a low cost general 
purpose common mode filter supplied with an IEC 
powerline connector. These filters meet the very 
low leakage current requirements of SEV and VDE 
portable equipment as well as 120 volt UL544 
nonpatient medical equipment. 

EF series filters can be supplied with either 
solder lugs (1 and 2) or faston-type terminals (1F 
and 2F). 

ED SERIES 
ED series filters are unique in that they offer con
siderably higher performance than similarly sized 
filters. These filters are particularly more effective 
than general purpose filters in applications where 
it's desired to controlline-to-line and low frequen
cy line-to-ground noise. 
EH SERIES 
The EH series filters are designed for use in medi
cal equipment and comply with UL544 Patient 
Health Care regulations. 
B SERIES 
The B series of RFI power line filters are low cost 
general purpose common mode filters for control 
of.line-to-ground noise. These filters are supplied 
with current ratings from 1 to 30 amps with a va
riety of termination styles. 
EB SERIES 
The EB series of RFI power line filters are low 
cost general purpose common mode filters for 
control of line-to-ground noise. These filters are 
supplied with current ratings from 1 to 30 amps 
with a variety of termination styles. -

EB series filters are very low leakage devices 
which meet the requirements of SEV and VDE 
portable equipment as well as 120 volt UL544 
nonpatient medical equipment. 
KSERIES 
Line-to-line as well as line-to-ground RFI interfer
ence is effectively controlled by the K series RFI 
power line filters. These are general purpose com
mon mode and differential mode filters. They are 
particularly suitable in applications where pulsed, 

For over thirty years, the San Fernando Electric Division of SFE Technologies 
has been a leader in the design and manufacture of a broad line of RFI/EMI filters. 
Innovative design approaches and close attention to quality have earned us this 
leadership position. 

Our unique capabilities as a filter supplier stem from our vertically integrated 
manufacturing operations. Vertical integration offers benefits that other filter 
manufacturers cannot provide. As a leading manufacturer of both multi-layer 
ceramic (MLC) capacitors and a broad line of wound capacitor and inductor prod
ucts (made at our West-Cap Arizona subsidiary), we incorporate many of these 
component parts into our filter products. This allows us to control the total qual
ity process-from raw materials used to manufacture the electronic components 
to the assembled filter product. With 100% surveillance over total product qual
ity, our customers are assured of the highest reliability levels. 

continuous and/or intermittent RFI is present. 
The EK series offers low leakage and conforms 

to the very low leakage requirements of SEV, VDE 
portable equipment and 120 volt UL544 nonpa
tient medical equipment. 

R SERIES 
These dual section RFI power line filters are suit
able for low impedance loads in a noisy RFI en
vironment. Pulsed, continuous and/or intermittent 
interference are controlled to protect your equip: 
ment from power line and equipment noise. _ 

The ER models conform to the low leakage re
quirements of SEV, VDE portable equipment and 
120 volt UL544 nonpatient medical equipment. 

S SERIES 
S series filters feature line-to-ground interference 
rejection capability with additional circuitry which 
reduces low frequency line-to-line noise and tran
sients. These filters can provide needed noise 
suppresion to comply with FCC and VDE specifi
cations for conducted emissions. 

V SERIES 
V series filters feature line-to-ground interference 
rejection capability with additional circuitry which 
reduces low frequency line-to-line noise and tran
sients. These filters can provide needed noise 
suppression to comply with FCC and VDE specifi
cations for conducted emissions. 

WSERIES 
W series filters feature line-to-ground interference 
rejection capability with additional circuitry which 
reduces low trequency line-to-line noise and tran
sients. These filters can provide needed noise 
suppression to comply with FCC and VDE specifi
cations for conducted emissions. 

SKSERIES 
These Super K (SK) series filters supply a higher 
insertion loss than the K series. SK series filters 
are suitable for use with equipment that has high 
line-to-line as well as line-to-ground conducted 
emissions. 

The ESK models meet the very low leaka!le 

current requirements of SEV, VDE portable equip
ment and 120 volt UL544 nonpatient medical 
equipment. 

These filters are desi[ned to reduce conducted 
noise to acceptable limits for equipment that must 
comply with VDE 0871 in West Germany and with 
FCC regulations. 

EP SERIES 
EP series RFI filters reduce conducted noise for 
equipment that must comply with VDE 0871 in 
West Germany and applicable FCC specifications. 

SP SERIES 
The -SP series of RFI power line filters is effective 
in reducing the RFI noise generated by switching 
power supplies. This series is recommended for 
use with equipment that must comply with VDE 
0875 and VDE 0871 in West Germany and Parts 
15 and 18 of the FCC regulations in the United 
States. 

Q SERIES 
o series RFI filters are designed to provide effec
tive power line filtering for switching power supply 
applications. EO type filters conform to the low 
leakage requirements of SEV, VDE portable equip
ment and UL544 nonpatient medical equipment. 

Write or call for the
complete' 66 pa!!e 
catalog covering our 
[uliline of filters 
detailing per-' 
formanee specin
cations, mechanical 
dimensions, and· 
options. 

POWER LINE MODULE 

EEM 1985 

F2-VSM SERIES 
The F2-VSM series incorporates an international 
power line connector, line voltage selector/display, 
fuses, and EMI/RFI filter. 

F2-PSM SERIES 
The F2-PSM series incorporates an international 
power line connector; line switch, fusees), and 
EMI/RFI filter, There are 72 standard configura
tions to select from to meet a broad range of 
electrical and mechanical requirements. 

For manufacturers' sales offices, see yellow pages A·1631 
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now available in U.S.A. 
Made to Swiss Quality Standards (by Timonta) 

SERIES FGA 
Compact design with I.E.C. Connector 
Short depth: 1.58 in (40mm) long 
Wide attenuation bandwidth (0.1 - 100 MHz) 
Provides protection against malfunction caused by power line 
interference 
Nominal voltage: 250V 50/60Hz 
Leakage current: <0.5mA 
Test voltage: 2kV - 50 Hz 

® It approved 
G • pending (file E 76360) 

SCHEMAnc 
POWER LINE 

Mechanical Dimensions: in inches (mm) 

H .079 -+.- (2) 

-x-__ ---t =-r 
co N 
~ 0 ~ 
N ---- .... 

~ 0 ~ 
~ N 

I 1+1.575 (40)...)....:l+.f97 
~2.165 (55)~ (5) 

Part No. 

FGA-2-40-1/1 
FGA-2-40-3/1 
FGA-2-40-6/1 

~ 
(22.5) 

Amps 

1 
3 
6 

L (mH) . 

10 
2.5 
1 

Always in Stock - "TH E PRONTO 
CHALLENGE": - We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep. 

,dB 
-80 
-70 
-60 
-50 
-40 
-30 
-20 
-10 
o 

ATTENUATION CURIES 

.' r" .... 
--------

,JI'''''''''''' i'oo.. '\. -- '" : 
~ 

~. 

0.1 1 10 .100 400 MHz 
---- SYMM. ---ASYMM. 

dB 
-80 
-70 
-60 
-50 -,. ~. 
-40 

.., ~", i""' ....... i'oo..'.. 

-30 ~ 
-20 

~/ -10 
~r o 

0.1 

dB 
-80 
-70 
-60 
-50 
-40 
-30 
-20 ~ 

" -10 
"," o 

0.1 

/ -, 
.' 

10 100 400MHz 

-_ ... "". 
" ~ 

~, '" ~' 

10 100 400 MHz 

Dept EM, 500 Bayview Ave., Inwood, NY 11696 
Telephone:. (516) 239-5777 

Ana. Company 
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RFI suppression filters 
Stocked & Distributed by Signal 

® ~ appproved 

o 'i\l pending file (file E 76360) 

SCHEMATIC 

LOo-------4 .. ~1~~I--~OL1 

0.1 O r2.5: 
T pJ T 2.5nf<I> 

NO~-------4"~~---~---~oN1 

SERIES FPP 
Flat for PC board applications 
Only 0.67 in (17mm) high 
Low price - large frequency range 
Provides protection against malfunction 
caused by power line Interference 
Nominal voltage: 2S0V SO/60 Hz 
Leakage current: <O.SmA 
Test voltage: 2kV - SO Hz 

dB 

50 
40 

30 

20 

10 

ATTENUATION CURIE 
A 

II I 

Vh ~ 
~ l-l~40mH 

"-l~20mH 

f lII-l~10mH 
IV-l~5mH 

0.01 0.1 10 30 
f 

2700 

MHz 

Part No. Amps L(mH) 

l 1- 1.772(45) -\ 

=1-=---.3-56.....;.(9-) I -;-1= .156(4) 
~ -- -e- .400(10) 
N 400(10) I I 
~ . ___ 1_ -,-.- .400(10) 
...- .356(9) T -__ - .156(4) 

t· .-
.236(6) -I I- 1.300(33) -I 1- .236(6) 

.0.24 x .039 ::± (0.6x1) . ______ 
__ ,.....&..'1--------1.1 

.66± I I }97(5) 

Always in Stock - "THE PRONTO 
CHALLENGE": - We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep. 

FPP-2-4S-0.Sa O.S 40 
FPP-2-4S-1.0a 1.0 10 
FPP-2-4S-2.Sa 2.S 2 
FPP-2-4S-6.Sa 6.S 1 

Dept. EM, 500 Bayview Ave., Inwood, NY 11696 
Telephone: (516) 239·5777 

And. Company 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1633 
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SPECTRUM CONTROL INC. 

EMI/RFI FILTERS AND CAPACITORS 
RESIN SEALED EMI/RFI FEED THROUGH CAPACITORS 
AND FILTERS 
These filters and capacitors depend on ceramic capacitors and ferrite 
beads to achieve their high degree of miniaturization and volume effi
ciency. All bushings are suitably plated and supplied with lockwasher 
and nut or solder preforms as required. The capacitor elements are 
protected from the environment with a proprietary resin formulation. 
Distributor stocked items are shown on page 2 of this catalog. 
For a full line listing of Spectrum's resin seal filters and capacitors, 
request bulletins 27-0027-46 and 27-0027-47. 

HERMETICALLY SEALED EMI/RFI FILTERS 
AND CAPACITORS 
These hermetic seal styles of filters and feed-thru capacitors are 
intended for bulkhead mounting to prevent spuriouS signals from 
entering or leaving a chassis, compartment or equipment. The discoi
dal ceramic capacitors used in Spectrum's filters "self resonate" at 
much higher frequencies than other types of capacitors (mylar and foil, 
tantalum, electrolytic paper, etc.). 
Distributor stocked items are shown on page 3 of this catalog. 
For a full line listing of Spectrum's glass seal filters and feed-thru 
capacitors, request bulletins 27-0027-42 and 27-0027-43. 

EMI FILTERED D SUBMINIATURE CONNECTORS 
EMI FILTERED D SUBMINIATURE CONNECTORS 
Spectrum D Subminiature filtered connectors feature a unique ground 
plane to effectively block bulkhead leakage of EMI. The design also 
provides line to line isolation to limit cross talk (line to line mutual coup
ling) to an absolute minimum. A most importantfeature is the coaxial 
spring contact'that provides proper electrical grounding when mating 
one connector to another connector. Spectrum connectors are de
signed to provide compatibility with EIARS-232 and RS-449 and will 
mount in existing chassis hole patterns. 
DISTRIBUTOR STOCKED FILTERED CONNECTORS ARE 
SHOWN ON PAGES C·1513 THROUGH C·1517OF EEM SEC
TION 2100 
For a full line listing of Spectrum's EMI D Subminiature Connectors, 
request bulletin 27-0027-53. ·U.S. Patent 4516815 

SPECTRUM'S COMPUTERIZED STOCKING PROGRAM ENSURES 
THAT THE PRODUCTS IN THIS CATALOG ARE AVAILABLE "OFF-THE-SHELF" 

FROM AUTHORIZED DISTRIBUTORS 
ASCHBACHER & 
ASSOCIATES 
Dayton.OH 
(513) 252-7785 

METUCHEN CAPACITORS 
Perth Amboy, NJ 
(201 ) 442-0500 

SUMMIT DISTRIBUTORS 
Buffalo, NY 
(716) 887-2800 

Rochester, NY 
(716)334-8110 

Dania, FL 
(305) 920-6253 

NEWARK ELECTRONICS 
Chicago,lL 
(312) 784-5100 

CYPRESS ELECTRONICS, INC. 
San Jose, CA 
(408) 945,8400 
Toll Free 1-800-538-5112 

Torrance, CA 
(213) 533-6005 

SPECTRUM CONTROL, INC. 2185 West Eighth St., Erie, PA 16505 Phone (814) 455-0966 TWX 510-699-6871 

2700 

EEM 1985 For manufacturers' sales offices, see yellow pages PG.1 A·1635 
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~SINfL;MI~~SU1RErTTERS r 
IN I 

LSTOCIC .~~ t(fJ I" .'. T .. 

, SPECTRUM CONTROl INC. D ++ C ~ . E . ~ 
PART' WORKING CAP RATED OCR CKT A B C 0 

NUMBER VOLTAGE(Vdc) VALUE DC +.031 +.031 +.015 +.015 
CURRENT (.79) (.79) (.38) (.38) 

+85° +125° 

51-729-303 200 100 1500pl 10 amp .01 pi i!36~ 9.4 
.24~) 
6.10 

.22~) 
5.59 1(:I~~) 3.06 

51-729-304 200 100 .022ul 10 amp .01 L ig6~ 62i~) i;~~~) 1(31~~) 
SCI-3112-002 200 100 .027ut 10 amp .01 L ig~~ .24~) 

6.10 
.22~) 
5.59 1(:I~~) 3.05 

51-726-002 200 100 .022ut 10 amp .01 L I (i~0~) 83~~) .22~) 
5.72 1(31~~) 

51-712-001 200 100 1500pl 10 amp .01 pi I (2~~~) l~~) .266 1(20~~) 6.76 

51-712-003 200 100 .022ut 10 amp .01 L /5~) /~~) .266 1(:09~) 21.6 6.76 2.39 

51-744-002 200 100 5500pl 10 amp .01 pi (i41~) .265 .242 .094 
10.5 6.73) 6.15 I (2.39) 

51-719-011 500 2500pl 10 amp .01 pi (ii5~) 93~~) /~h 1(~·8~) 4.75 

51-719-Q21 200 5500pl 10 amp .01 pi rii~~) im) 1{/~1) I (4~~~) 
SCI-3313-000 200 100 .10ul 10 amp .01 pi (2~2~) .34~) 8.71 'i~1\ 1(:15~) 3.99 

54779001X5Ul02P 200 100 1000pfGMV 3 amp .01 FT (i~~~) 83~~) l.~~) 1{31~~) 
54713001 X5Fl 01 M 200 100 100pl±20% 10 amp .01 FT .63\) 

16.03 62~~) 62~~) 1{;09~) 2.38 

54713001X5Ul02P 200 100 1000plGMV 10 amp .01 FT .631 .26~) .25~) 1{20~~) 16.03) 6.77 6.34 

54743001X5Ul02Z 500 250 1000pf~~~~ 10 amp FT .59~) .406 73~~) 1{;15~) 15.08 10.36 3.96 

54-785-005 100 100 .05uIGMV 10 amp FT (i~2j) 83~~) 1{i;2~!) 1{31.~~) 
54-786-014 50 50 1.0uIGMV 10 amp FT (i~~~) .35~) 

9.12 1(/2~) 8.33 1(41~~) 

CAPACITANCE RATED MINIMUM INSERTION LOSS (dB) 
PART AND DC RATED ELECTRICAL PER MIL. STD. 220 

NUM8ER TOLERANCE VOLTAGE CURRENT CIRCUIT 100 1 3 10 30 100 1300 11·10 E F 
KHz MHz MHz MHz MHz MHz I MHz I GHz 

51-714-002 5000pF REF l00V lOA Pi - - 7 12 35 60 1 70 1 70 .032 .250±.015 (.81) (6.35+.38) 

PART I RAri~D WORKING VOLTS DCR REFER MINIMUM INSERTION LOSS dB 
NUMBER, CURRENT +85°C 1+ 125°C MAX. CAP. 30KHz 1150KHz 1300KHZ I lMHz 10MHz I lGHz 

151-717-001 I 15A l00Vdc I50Vdc .01 1.4uF 15 I 28 I 331 44 I 60 I 70 

FEED-THRU CERAMIC CAPACITORS 500VDC -55° TO +85°C 

54-794-002 

PART HARDWARE 
NUMBER SUPPLIED 

54-794-002 Solder Preform 

54-802-002 Solder preform 

54-803--004 Solder Preform 

54-804-002 Nut & Washer 

54-802-002 

STANDARD CAPACITANCE 
& TOLERANCE 

1 CAP. TOL. 

1 470pf I ±20% 
1 l000pf I GMV 

EIA 
CODE 
471M 
102P 

E 
+.005 
(.13) 

li~~ 
li~~ 
I /;1~ 
li~~ 
I iO~1 .81 

.04~) 
1.02 

.04~) 
1.02 

.04~) 
1.12 

.04~) 
1.12 

iO~~ .81 

iO~1 

i~~j 
. i~~\ 
i~~3\ 
.040 
1.02) 

i°ci~) 

ORDERING EXAMPLE: 54-794-002-102P 

F THREAD INSERTION LOSS dB 
+.015 SIZE 1 10 100 300 1 
(.38) Mhz Mhz Mhz Mhz Ghz 

1(3~:) 4-40 UNC-2A - 5 42 65 70 

1(3~~~) 4040 UNC-2A 7 27 43 47 55 

1{:15~) 3.96 4-40 UNC-2A 10 30 50 54 60 

1ri15~) 3.96 6-32 UNC-2A 7 27 43 50 60 

I (4~~~) 8-32 UNC-2A - 5 42 65 70 

1(;18~) 4.75 8-32 UNC-2A 7 27 43 50 60 

1{}8~) 4.75 8-32 UNC-2A - 14 55 70 70 

1(6~~~) 12-32 UNEF-2A .- 12 45 60 70 

1{62~~) 12-32 UNEF-2A - 12 50 70 70 

1(;18~) 4.75 12-32 UNEF-2A 10 40 70 70 70 

1{31~~) 6-32 UNC-2A 

I (4~~~) B-32 UNC-2A 

1{}8~) 4.75 8-32 UNC-2A 

1(62~~) 12:28 UNF-2A 

I (:m) 8-32 UNC-2A 

1(i;2~~) 10-32 UNF-2A 

54-804-002 

I/~i.,: ;~l'~:t:'·""'1'i·'··"""-~~·I--"~· .",. 

~~,~!~~ .. -
54-803-004 

~ ~ THE PRODUCTS ON TINS PAGE ARE IN SrocK AT SPECTRUM AU1HOR/ZED DISTRIBUTORS. 2 

~ • Since 1968 , .. making technology compatible with technology 

2185 West Eighth St., Erie, PA 16505 Phone (814) 455-0966 TWX 510-699-6871 SPECTRUM CONTROl INC. 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

HERMETIC SEAL EMI/RFI SUPPRESSION FILTERS 

240VAC @ 125°C L, Pi, TO-60Hz SPECTRUM CONTROL INC. 
RATED LENGTH MINIMUM INSERTION LOSS dB 

PART DC "L" ± .030 OCR. PER MIL - STO 220 
NUMBER CURRENT CKT (.76) MAX. 75KHz 150KHz 300KHz lMHz 10MHz lGHz 

51-320-024 lA L Top 1.006 (25.55) .3 15 30 38 60 70 70 
51-320-026 3A L Top 1.006 (25.55) .03 6 19 25 45 70 70 
51-320-028 5A L Top 1.006 (25.55) .1 6 19 24 37 70 70 
51-321-318 3A Pi 1.170 (29.72) .03 6 31 55 80 80 80 
51-321-610 lA T 1.170(29.72) .6 25 49 60 70 70 70 

100VDC @ 125°C 

RATED LENGTH MINIMUM INSERTION LOSS dB 
PART DC "L" ± .030 OCR. PER MIL - STO 220 

NUMBER CURRENT CKT (.76) MAX. 75KHz 150KHz 300KHz lMHz lGHz 

51-351-605 2A T 1.164 (29.57) ,1 6 25 34 57 80 

51-353-123 3A L Top ,728(18.49) ,06 6 22 29 44 70 

51-311-322 5A Pi .778 (19.76) ,015 - - 28 65 80 

RATED WORKING VOLTS MINIMUM INSERTION LOSS dB 
PART DC 

+85'C I +125'C 
OCR REFER 

30KHz 1150KHZ 1300KHZ I lMHz I 10MHz I lGHz NUMBER CURRENT MAX, CAP, 
51,359-001 15A 100Vdc I 50Vdc ,01 1.4uF 15 I 28 I 33 I 44 I 50 I 70 

SCI·l020-OO0 15A 50Vdc I 25Vdc ,01 l.4ul 15 I 28 I 33 I 44 I 50 I 70 

SOLDER-IN EMI/RFI CAPACITOR 

SERIES SCI 
9900/9910/9920 
All units are hermetically sealed 
(glass to metal) on one end, whilethe 
other end is epoxy sealed, Series 
99XX units are designed to be sol
dered in place, Maximum soldering 
temperature is + 200°C (400°F), 

SERIES 

VOLTAGE 

DC AMPS, 
MAX, 

CAPACITANCE 
(GMV) 

SCI 9900 

50WVDC 

5 

100pF 
1200pF 
2700pF 
5000pF 

SCI 9910 SCI 9920 

100WVDC 200WVDC 
115VAC60Hz 

5 5 

100pF 100pF 
1200pF 1200pF 
2700pF 
5000pF 

r!~:"oJ 

~.-.. ,-
250 -:--J 

(635) ::q 
FLAT 

.350 

(508) 190 fl88911 

.Il"fift. '"~ '" __ (1.27 x 1.78) 
.050 x .070 SLOT 

BOTH ENDS 

C ........ J ,385 
(9.78) 
MAX. 

TOP 

I_,,~J!''''_I ~,'gJ'-I""'~'} . 
/ , ~

' '''''8,"*'2'~J8'''''' MAX .... "' ... N 

- - - --
, Z 

_.200 _ -1(47511-I 187 

(5.08) 
'CAT 

317 MAX ...... f2S _ 

"";;;e~A 1434-38) \t' 

r 

0300 

390 ~ 030 359 , 030 r (991,761 ---+- (911 ~ 76) l 

I ! , I 
-~-

~ +- -I ~~o;~£~ 
203 ~ 015 170 ~ 015 

(51:; • 38) (434 ~ 38) 

(0 76) GLASS SEALED 1560·005 

1
----+---625 REF END 

I IllS 88, / I 
~bd::::(tJ=f=9 
,~:o"'Il'-I_I-1_ 2H3-' 

110 • 005) (635 ·076) 
(279'013) 

1"96 :013'1 

.~. 
128 • 005 

(325 -0(3) 

THE PRODUCTS ON THIS PAGE ARE IN STOCK AT SPECTRUM AUTHORIZED DISTRIBUTORS, 3 

Since 1968 . " " making technology compatible with technology 

2185 West Eighth St., Erie, PA 16505 Phone (814) 455-0966 TWX 510-699-6871 

2700 
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2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

Standex Electronics 
453B Camberwell Road 
Cincinnati,Ohi045209 
Phone (513) 871-3777 

SERIES A GENERAL PURPOSE FILTERS 
The A Series of EMI/RFI filters is a ~eneral purpose, common mode 
line. Available in a broad selection at owest cost. Rated Voltage: 115/ 
250 VAC, 50/60 Hz. Max. Leaka~ Current (Line-to-case): 0.5 mA 
at 115 VAC, 60 Hz. 1.0 mA at 250 AC, 50 Hz. Test Voltage: Line-to-
case 2250 VDC, line-to-line 1450 VDC. 

rrn 0 I -, I 0 
0 w I ~ < z 

T / 9 ::::i 
I T 0 Cill 0 

e>--:L 

SERIES B GENERAL PURPOSE FILTERS 
General purpose, common-mode and differential-mode filters. Effec
tive where pulsed, continuous and/or intermittent interference is 
present. Rated Voltage: 115/250 VAC, 50/60 Hz. Max. Leakage Cur
rent (Line-to-case) 0.5 mA at 115 VAC, 60 Hz. 1.0 mA at 250 VAC, 50 
Hz. Test Voltage: Line-to-case 2250 VDC, line-to-line 1450 VDC. 

SERIES F SWITCHING TYPE POWER SUPPLY FILTERS 
This series has been designed to protect equipment from malfunc
tions. Especially effective where switching type power supplies, 
SCR's andPL circuits are utilized. Rated Voltage: 115/250 VAC, 50/ 
60 Hz. Max. Leakage Current (Line-to-casel: 0.5 mA at 115 VAC, 60 
Hz. 1.0 mA at 250 VAC, 50 Hz. test Voltage: Line-to-case 2250 VDC, 
line~tQ-line 1450 VDC. 

EMI/RFI Power Line Filters 

Standex 
Number 

F6000Al0l 
F6000Al02 
F6000Al03 
F6000Al05 
F6000All0 
F6000A120 
F6000A301 
F6000A302 
F6000A303 
F6000A305 
F6000A310 
F6000A610 
F6000A620 
F6000A630 

Stand ex 
Number 

F6000Bl0l 
F6000Bl02 
F6000Bl03 
F6000Bl05 
F6000Bl0 
F6000B120 
F6000B301 
F6000B302 
F6000B303 
F6000B305 
F6000B310 
F6000B610 
F6000B620 
F6000B630 
F6000B703 
F6000B705 
F6000B710 

Standex 
Number 

F6000Fl03 
F6000Fl06 
F6000Fll0 
F6000F120 

Max. Line 
Current Amps 

1 
2 
3 
5 

10 
20 

1 
2 
3 
5 

10 
10 
20 
30 

Max. Line 
Current Amps 

1 
2 
3 
5 

10 
20 

1 
2 
3 
5 

10 
10 
20 
30 

3 
5 

10 

Max. Line 
Current Amps 

3 
6 

10 
20 

Size Inches 
LxWxH 

2.5Ox2.11 xO.63 
2.50x2.11 xO.63 
2.50 x 2.50 x 0.75 
2.50 x 2.50 x 0.75 
2.50 x2.5O x 1.13 
3.23 x2.7B x 1.13 
2.50 xO.94 xO.63 
2.50 xO.94 xO.63 
2.50xl.31 xO.75 
2.50xl.31 xO.75 
2.50xl.31 xl.13 
2.50x2.60xl.13 
3.35 x2.78 x 1.13 
5.22x4.12x 1.50 

Size Inches 
LxWxH 

2.78 x2.98 xO.88 
2.98 x2.78 xO.88 
2.98 x2.78 x 1.13 
2.98x2.78x1.13 
3.23 x2.78 x 1.13 
3.23 x 3.23 x 1.50 
2.78 x 1.81 xO.88 
2.78 x 1.81 x 0.88 
2.78xl.81 xl.13 
2.7Bxl.81 xl.13 
2.78x2.06x1.13 
3.35 x 2.78 x 1.13 
3.35 x 3.20 x 1.50 
5.23 x4.12 x 1.50 
3.15 x 2.19 x 1.25 
3.15 x2.19x 1.25 
3.64 x2.19 x 1.25 

Size Inches 
LxWxH 

3.23 x2.75 x 1.25 
3.73 x3.32 x 1.50 
3.73 x3.32 x 1.50 
5.11 x4.12 x 1.50 

Standex Electronics manufactures a broad line of standard 
filters with direct cross reference to most major brands. call or 
write for complete catalog. 
. Special filters are standard at Standex Electronics. call 
(305) 863-7550 for engineering assistance. 

A·1638 For manufacturers' sales offices" see yellow pages EEM 1985 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

Standex Electronics EMI/RFI Power Line Filters 

4538 Camberwell Road 
Cincinnati, Ohio 45209 
Phone (513) 871-3777 

1II18 iMiJPiiiiiiM 

SERI ES S HIGH PERFORMANCE POWER LINE FILTERS 
The Series S is particularly suited for equipment with high line-to-case 
as well as line-to-line emissions. Rated Voltage: 115/250 VAC, 50/60 
Hz. Max. Leakage Current (Line-ta-case): 0.25 mA at 115 VAC, 60 
Hz. 0.40 mA at 250 VAC, 50 Hz. Test Voltage: Line-to-case 2250 
VDC, line-to-line 1450 VDC. 

~o I ry P i :t-L£c ~ T.' T P ~ 9 
o-~ = 
~ 

SERIES J SWITCHINGPOWERSUPPLYNOISESUP
PRESSION FILTERS 
The Series J is well suited to meet VDE 0871, B level and FCC Part 
15J, 91ass B. all models meet UL544 non-patient medical equipment 
requirements. Rated Voltage: 115/250 VAC, 50/60 Hz. Max. 
Leakage Current (Llne-to-case)0.25 mA at 115 VAC, 0.40mA at 250 
VAC, SO Hz. Test Voltage: Line-to-case 22SO VDC, line-to-line 1450 
VDC. 

~: HZ! ~ i z:=~ 
D---::J..... 

SERIES L HIGH PERFORMANCE FILTERS 
The Series L offers prime performance in contrOlling line-to-line and 
low-frequency line-to-line noise. It offers superior performance to 
comparable sized filters. All units incorporate an IEC power line con
nector. Rated Voltage: 115/250 VAC, SO/60 Hz. Max. Leakage Cur
relJt (Line-to-case): 0.25 mA at 115 VAC, 60 Hz. O.SO mA at 250 VAC, 
50 Hz. Test Voltage: Line-to-case 2250 VDC, line-to-line 1450 VDC. 

UJO I ~ I ° Cl 

~ T /1 l--=h- 9 
O--~--~OCUr--TL----~o 
<>-:J.... 

SERIES R LOWIMPEDENCELOADFILTERS 
This series offers premium performance for low impedance loads. It 
protects equipmentfrom power line noise as well as protecting the line 
from equipment noise. A further advantage is low leakage of current. 
All units meet VDE portable eqUipment requirements, as well UL544 
nonpatient medical equipment requirements at 120V. Rated Voltage: 
115/2SO VAC, SO/60 Hz. Max. Leakage Current (Line-to-case): 0.25 
mA at 115 VAC, 60 Hz. 0.40 mA at 250 VAC, 50 Hz. Test Voltage: 
Line-to-case 2250 VDC, line-to-line 1450 VDC. 

~J2 ~i± z:~ 
C>--:::L 

Standex 
Number 
F6000S103 
F6000S106 
F6000S110 
F6000S303 
F6000S306 
F6000S310 
F6000S203 
F6000S706 
F6000S710 

Standex 
Number 
F6000J103 
F6000J106 
F6000J110 
F6000J303 
F6000J306 
F6000J310 
F6000J703 

Standex 
Number 
F6000L801 
F6000L803 
F6000L806 
F6000L901 
F6000L903 
F6000L906 

Standex 
Number 
F6000R101 
F6000R102 
F6000R103 
F6000R105 
F6000R10 
F6000R120 
F6000R301 
F6000R302 
F6000R303 
F6000R305 
F6000R310 
F6000R203 
F6000R205 
F6000R210 

Max. Line 
Current Amps 

3 
6 

10 
3 
6 

10 
3 
6 

10 

Max. Line 
Current Amps 

3 
6 

10 
3 
6 

10 
3 

Max. Line 
Current Amps 

1 
3 
6 
1 
3 
6 

Max. Line 
Current Amps 

1 
2 
3 
5 

10 
20 

1 
2 
3 
5 

10 
3 
5 

10 

Size Inches 
LxWxH 

3.68 x 3.32 x 1.13 
4.16 x3.80 x 1.25 
4.80 x 4.44 x 1.25 
3.32x2.51 x1.13 
3.80 x 2.99 x 1.25 
4.44 x3.63 x 1.75 
3.09 x2.19 x 1.SO 
3.09 x2.19 x 1.7& 
4.21 x2.19x1.75 

Size Inches 
LxWxH 

3.74 x 3.32 x 1.75 
6.49 x 6.00 x 2.25 
6.49 x 6.00 it 2.75 
3.32 x 2.56 x 1.75 
6.00 x 5.31 x 2.25 
6.00 x 5.31 x 2.75 
3.15x2.19 x 1.75 

Size Inches 
LxWxH 

2.16 x 1.97 xO.79 
2.16 x 1.97 xO.79 
2.16 x 1.97 xO.79 
1.97 x 1.55 xO.83 
1.97 x 1.55xO.83 
1.97 x 1.55 x 0.83 

Size Inches 
LxWxH 

3.23 x2.75 x 1.13 
3.23 x2.75 x 1.13 
3.73 x3.32 x 1.13 
3.73 x3.32 x 1.13 
3.73 x 3.32 x 1.50 
5.11 x4.12x1.50 
2.75 x 2.06 x 1.13 
2.75 x2.06 x 1.13 
3.32 x 2.56 x 1.13 
3.32x2.56x1.13 
3.32 x 2.56 x 1.50 
4.28 x2.19 x 1.25 
4.28 x2.19 x 1.25 
4.28 x2.19 x 1.50 

All Standex EMIIRFI Filters are UL recognized and CSA Certified, with VDE approval in process. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1639 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

NOISE (EMI) FILTERS 
TOK CORPORATION OF AMERICA 4711 West GoH Road, Suite 300, Skokie, Illinois 60076. U.S.A. Phone: (312) 679-8200 CHICAGO SALES OFFICE (312) 679-8200 'LOS ANGELES SALES OFFICE (213) 539-6631 SAN FRANCISCO SAtES 
OFFICE (408) 943-9325 NEW YORK SALES OFFICE (516) 625-0100 INDIANAPOLIS SALES OFFICE (317) 872-0370- DETROIT BRANCH (313) 353:9393 ALABAMA BRANCH (205) 539-4551 TDK CORPORATION Tokyo, Japan 

. The latest· developments in electronics have caused more 
attention to be focused on problems concerning noise 
(EM!) due to incorrect operation as well as generated noise 
(EMI). TDK's nOise (EMI) filters are the result of many years 
of research in ferrite cores, SF cores and ceramic capacitors. 
These filters are designed to meet a wide variety of de
manding applications. 

Features 
1) Highly permeable ferrite cores and high saturation flux 

density cores are used in the inductors, the critical 
component in any noise (EMI) filter. 

2) A high dielectric ceramic capacitor with low loss is used 
in these filters to reduce their size and ground the small 
leakage current. 

3) A full series is available to permit selection based on 
characteristics, structure, dimensions and price. 

4) Preparations to obtain UL, CSA, VDE and TOV recog
nition/approval have been made. 

Series 
name 

ZAC 

ZAG 

ZAG-P 

ZHC 

ZSB 

. ZSG 

Exterior view 

lCI~[;J 
Metal cased 
Terminal: studs 

~0- ~ @ 

@ Metal cased 
Terminal: studs 

~[;J 
Metal cased 
Terminal: studs 

C} till 
Metal cased 
Terminal: faston tabs 

®~I I~ 
Metal cased 
Terminal: faston tabs 

Metal cased 
Terminal: faston tabs 

Function 

Normal mode and com-
man mode noise is pre-
vented within a 0.2 to 
30 MHz range. 

UL recognized, 
CSA-certified 
TOV approved 

Common mode noise is 
prevented within a 0.15 
to 1 00 MHz and normal 
mode noise prevented 
within 0.15 to 30 MHz 
range. 
UL recog n i zed 

High voltage pulse noise 
is prevented. 

UL recognized 

Normal mode and com-
man mode noise is 'pre-
.vented within a 0.2 to 
30 MHz range. 
U!, recognized 
TUV approved 

Normal mode and com
mon mode noise is pre
vented within a 0.15 to 
30 MHz range. 

VDE approved 

Normal mode and com
mon mode noise is pre
vented within a 0.15 to 
30 MHz range. 

UL recognized 
CSAcertified 

Type Rated. .Rated 
current voltage 

(A} (V.a.c.} 

ZAC2205-00U 5 250 

ZAC2206-11 6 250 

ZAC2210-00U 6 250 

ZAC221Q-ll 10 250 

ZAC2215-00U 15 250 

ZAC222Q-ll 20 250 

ZAC2220-00U 20 250 

ZAG2205-11 5 250 

ZAG2210-11 10 250 

ZAG2220-11 20 250 

ZAG2205-11-P 5 250 

ZAG2210-11-P 10 250 

ZAG2220-11-P 20 250 

ZHC2203-11 3 250 

ZHC2206 6 250 

ZHC2210-11 10 250 

ZSB2210-05A 10 250 

ZS.G1215-06A 15 125 

A·1640 For manufacturers' sales offices, see yellow pages 

Test Leadkage Weight 
voltage current (g} 
(V.a.c.} (mA} 

1500 <1.0 (~5~~} 240 

1500 <1.0 (~5~~) 280 

1500 <1.0 (~g~~) 250 

1500 <1.0 (~5~~) 300 

1500 <1.0 (~g~~) 260 

1500 <1.0 (~5~~) 440 

1500 <1.0 (~g~~) 260 

1500 <1.0 (~5~~) 150 

1500 <1.0 (~5~~) 160 

1500 <1.0 (~g~~) 170 

1500 <1.0 (~g~~) 280 

1500 <1.0 (~g~~) 280 

1500 <1.0 (~5~~) 290 

1500 <1.0 (~5~~) 130 

1500 <1.0 (~5~~) 250 

1500 <1.0 (~5~~) 280 

1500 <1. 5 (~g~~} 120 

1500 <0.5 (~~~~) 170 

EEM 1985 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 ~ 

INOISE 
I{ 

(EMI) FILTERS @TI::>K® 
I TDKCQRPORAnON OF AMERICA 4711 West Golf Road. Suile 300. Skokie. Illinois 60076. U.S A. Phone: (312) 679·8200 CHICAGO SALES OFFICE (312) 679-8200 LOS ANGELES SALES OFFICE (213) 539-6631 SAN FRANCISCO SALES 

OFFICE (40B) 943-9325 NEW YORK SALES OFFICE (516) 625-0100 INDIANAPOLIS SALES OFFICE (317) 872·0370 DETROIT BRANCH (313) 353-9393 ALABAMA BRANCH (205) 539-4551 TDK CORPORATION Tokyo. Japan 

Series Exterior view Function Type Rated Rated Test Leakage Weight 
name current voltage voltage current (g) 

(A) (V.a.c.) (V.a.c.) (rnA) 

ZCB Normal mode and com- ZCB2203-11 3 250 1500 <0.75 (~8~~) 45 

0 ~ 
mon mode noise is pre- ZCB2206-11 6 250 1500 <0.75 (~8~~) 45 
vented within a 0.15 to 
30 MHz range. 

UL recognized 
Plastic cased CSA certified 
Terminal: faston tabs TUV approved 

ZGB Normal mode and com- ZGB22R5-01 U 0.5 250 1500 <0.1 (~&~~) 75 

=0= 
mon mode noise is pre- ZGB2201-01 U 1 250 1500 <0.4 (~8~~) 75 
vented within a 0.15 to 

<0.4 (~~~~) 75 30 MHz range. ZGB2202-01 U 2 250 1500 

UL recognized 2:GB2203-01 U 3 250 1500 <0.4 (~8~~) 75 
Metal cased 
Lead wires 

2MB Normal mode noise is 2MB22R5-11 0.5 250 1500 <1.0 (~8~~) 65 

=O~ 
prevented within a 0.15 2MB2201-11, 13 1 250 1500 <1.0 (~8~~) 65,45 to ·30 MHz range. 

= = 2MB2202-11 2 250 1500 <1.0 (~8~~) 65 UL recognized: -11 
2MB2203-11, 13 3 250 <1.0 (~8~~) 65.45 Plastic cased VDE approved: -13 

1500 

Lead wires 

ZUB Common mode noise is ZUB2203-00 3 250 1500 <0.5 (~8~~) 50 

~ P prevented within a 0.15 ZUB2203-00-F 3 250 1500 <0.5 (~8~~) 70 
to 300 MHz range. 

ZUB2206-00 6 250 1500 <0.5 (~8~~) 50 
With fuse: -OO-F 

ZUB2206-00-F 6 250 1500 <0.5 (~8~~) 70 
Metal cased UL recognized: -00 
Terminal: faston tabs CSA certified TUV approved 

ZUG-l1 Normal mode and com- ZUG2203-11 3 250 1500 <0.5 (~8~~) 48 

0 (P mon mode noise is pre- ZUG2206-11 6 250 1500 <0.5 (~8~~) 48 
vented within a 0.15 to 

<0.5 (~5~~) 48 300 MHz range. ZUG2203-11 A 3 250 1500 

ZUG-ItA ZUG2206-11 A 6 250 1500 <0.5 (~8~~) 48 

0 
P UL recognized 

CSA certified 
. TUV approved 

. Metal cased 
Terminal: faston tabs 

ZUG-t2A Normal mode and com- ZUG2203-12A 3 250 1500 <0. 75 (~8~~) 32 

~ ~,-
mon mode noise is pre- ZUG2206-12A 6 250 1500 <0. 75 (~8~~) 32 
vented within a 0.15 to 
300 MHz range. 

UL recognized 
CSA certified 

Terminal: solder lugs TUV approved 

ANF-U Normal mode and com- ANF-l06U 6 125 1500 <0.5 (~~~) 160 

I~I ITl~,~~, 
mon mode noise is pre-
vented within a 0.15 to 30 
MHz range. 

-106U: 3P type 

UL recognized 

ZJK-OO Common mode noise is ZJK51Rl-00 0.1 DC. 50 DC. 125 1.5 
~ prevented within a 0.2 to ZJK51R5-00 0.5 DC. 50 DC. 125 1.5 g ~ 

200 MHz range. 
ZJK51 03-00 3 DC. 50 DC. 125 1.5 

Plastic cased 
with lead pins 

ZJK-05 Common mode noise is ZJK51Rl-05 0.1 DC. 50 DC. 125 0.8 
c::::=J prevented within a 0.2 to ZJK51R5-05 0.5 DC. 50 DC. 125 0.8 

g 200 MHz range. 
ZJK51 03-05 3 DC. 50 OC.125 0.8 ~ Plastic cased 

with lead pins 

ZJY 

WrmffR 
ZJY51R5-8P 0.5 DC. 50 DC. 250 1.4 

ZBF Impedance is over 3012 ZBF253S-01 3 DC. 50 0.5 

~ H 
for the 10 to 1000 MHz ZBF503S-01 3 DC. 50 0.5 band. 

ZBF253D-Ol 3 DC. 50 0.5 

ZBF503D-Ol 3 DC. 50 0.5 

ZBF503S-01 TA 3 DC. 50 0.5 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1641 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude mod]llation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruc:tion 
BCD, binary-coded decimal 
BNC baby UN" connector 
. BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectionaJ trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing. 
EBCDIC extended binary coded 

. decimal interchange coJie 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon· 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit ' 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LN A low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
p.F microforad 
MHz megahertz 
MIPS million instructions per second . 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) . 
PLA programmable logic array 
PLL phased lock loop . 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT. programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch , 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schpttky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03 GHz) . 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC· very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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r~TOKO AMERICA FILTERS 
LC FILTERS 

Type 5VUS 5VST 7VUS 7VST 5VNW ABT·07 
Freq. 100 KHz - 10 MHz 100 KHz _ 10 MHz 100 KHz _ 10 MHz 100 KHz _ 10 MHz 100 KHz -10 MHz 10 KHz - 200 KHz 
Impedance 1000 -10 KG 1000-10 KIl 1000 _10 KG 1000 -10 KG 1000-10 KG 1 KG-l0 KIl 
Ht/Lth/Wd 8/6.1/6.1 8118/6.1 1518/8 16/26/10 8/12.5/6.5 13.5/25/9 
Temp. Range -10°_+60°0 -10°_+6000 -10°_ +6000 -10°_ +60°0 -10°_+60°0 -100_ +600C 

LC FILTERS DIGITAL AUDIO FILTERS 

Type ABW-10L ABT-10L LPFS-21 
Freq. 10 KHz _ 200 KHz 10 KHz _ 200 KHz 10 KHz _ 200 KHz 5 KHz - 20 KHz 5 KHz - 20 KHz 
1m edance 1 KO_l0 KG 1 KO-l0 KG 1 KO-l0KG 10 KO 10 KG 
Ht/Lth/Wd 10/23/13.5 10/34/13.5 16.5/21/11.5 20.5/38.5/13.5 20.5/38.5113.5 
Temp. Range -10°_+60°0 -100_ +6000 -10°_ +6000 -100_ +600C -10°_+60°0 

HELICAL FILTERS AM MECHANICAL FILTERS 

Type 7HW 7HT HRW CBT CFL CFMS 
Freq. 435 MHz· 904 MHz 904 MHz 427.5 MHz 145 MHz 455 KHz 455 KHz 
Impedance 500- 500!l 500- 5000 500 500- 5000 3 KO 1 KG- 2.5 KIl 
Ht/Lth/Wd 14.7/15.5/8 14.7/22.9/8 24/32/19 20.6/38.9/13 6.5/9.5/4 6.5/8.2/4 
Temp. Range -10°_+60°0 -100_ +60°0 -10°_ +6000 -10°_ +600C 

AM CERAMIC FILTERS FM CERAMIC 

r,r"''f 
T e CFZ CFT CFMA CFMQ CFSK .CFSH 
Freq. 455 KHz ±3.5 KHz 455 KHz ±3.5 KHz .455 ±5KHz 455 ±1.5 KHz 10.7 MHz 10.7 MHz 
Impedance 200 KO 200.KIl 200 KO 200 KIl 3300 3300 
Ht/Lth/Wd 12114/7.5 12118/7.5 14/13110 14/21/9.5 6/9/3.5 9/9/4 
Temp. Range -100_ +6000 -10°_ +60°0 -10°_ +60°0 -10°_ +60°0 -20°_ +80°0 -20°_ +80°0 
- Denotes: Numerous variations available between values listed. 

Taka filters are available In a variety of types and sizes for use in 
a wide range of electronic equipment. Applications include: video 
cassette recorders, video disc players, radio and hi·fi equipment, 

cordless telephones end digital audio equipment. 
We are interested in custom design for filters also. If you have trouble 
finding that right filter give Taka a call. 

Toko America, Inc. Corporale Offices /1250 Feehanville Drive / Mount Prospect, IL 60056 / Tel. 312-297-0070/ Telex 72-4372 / FAX 312-297-8063 
California Office / 10050 N. Wolfe Rd. / SW3-361 / Cupertino, CA 95014 / Tel. 408-996-7575 / FAX 408-996-7280 
Naw York Office / 6 Corporate Park Drive / Suite 307 / White Plains, NY 10604 / Tel. 914-694-5618 / FAX 914-694-6280 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1643 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

.miniaJ:.uAJL. • ~ 
Fast Prototype Service Available' p.aAAlJJ. FILTERS 

TT E, Inc. is a California Corporation, established in 1954 and 
incorporated in 1957. Housed in its facility in West Los 
Angeles, are the sales offices, R&D department and manu
facturing operation. Since its' beginnings T T E® has designed 
lind manufactured both Active and Passive Filters. 

When using- this catalog, please remember the graphs are 
intended as a visual aid, not as a specification. The guaranteed 
specification is the specification listed in the individual prod
uct tables. 

T T E® has no minimum order. There are no set-up charges 
for standard filter types and no engineering costs are charged 
to T T E® customers. 

The first eight pages of this listing are Passive Filters followed 
by the Active Filters, pages 9 through 12, the case and base 
dimensions forall types and the Passive Band Reject Filters 
are listed on page 12. 

WIDE BAND FILTERS: A Bandwidth of ±20% or greater 
can be obtained by ordering T T E® standard Highpass and 
Lowpass filter sections as a composite network. Select the 
numbers from the Series Hand J listing on pages 5-6 which 
give tire desired attenuation slopes and combine these num
bers. For example, to obtain a slope of 40dB at 0.65 of the 
lower frequency, Fc1, (Highpass section) and 40dB at 1.6 of 
the upper frequency, Fc2, (Lowpass section) use Highpass 
series H69 plus Lowpass series J59. The resulting Bandpass 
number is K6959. THE HIGHPASS SERIES NUMBER IS FIRST 
FOLLOWED BY THE LOWPASS SERIES NUMBER. Types with 
dissymmetrical attenuation can be combined. 

Insertion losses for bandpass types between equal termina
tions are from 0.5dB to 12dB depending upon the bandwidth, 
frequency and size. K10 and K11 types typically have 12dB 
insertion loss and K12 types about 7dB flat loss. Specials are 
available for center frequencies from 10Hz upwards. Others 
are available with 60dB to 3dB bandwidth ratios of 2.0:1. 
Please contact us with your specification. 

m.iniaJ:.uAL - BANDPASS FILTERS specify any frequency from 10Hz to 100MHz 

Series (Fe) Center Freq. Range % Bandwidth Source (ohms) Load (ohms) Case TJpe " Num~er 
No. Minimum Maximum @ -3dB Stopband Attenuation Minimum Maximum Minimum Maximum Chassis PCB 

Kl01 500Hz 10KHz ±1%Fc lK SOOK lK SooK 4 17 
Kl0C 10KHz 100KHz ±1%Fc 30dB ~ .92Fc & 1.1Fc &, 500 10K 500 10K 3 11 
Kl0F 100KHz IMHz ±1%Fc 40dB .86Fc & 1.2Fc 500 lK '500 lK 613 (A ar B) 11 
Kl011 IMHz 20M Hz ±l%Fc 50 1K 50 1K 613 (A ar B) 11 
Kl0H 20MHz 100MHz ±1%Fc 50 75 50 75 613 (A arB) 

Kl1H 500Hz 10KHz ±1%Fc lK 500K lK 500K 4 17 
Kl1J 10KHz 100KHz ±1%Fc 30dB ~ .94Fc & 1.06Fc " 500 10K 500 10K 3 13 
Kl1M 100KHz' IMHz ±1%Fc 40dB .93Fc & 1.1Fc 500 lK 500 lK 613 (A ar 8) 12 
KllP IMHz 20MHz ±1%Fc 50 1K 50 lK 613 (A ar 8) 12 
Kl1R 20MHz 100MHz ±l%Fe 50 75 50 75 613 (A ar B) 

K12D 500Hz 10KHz ±2%Fc 30dB 1.92FC & 1.1 Fe lK 10K lK 10K 4 17 
K12H 10KHz 100KHz ±2%Fc 30dB .92Fc & 1.1Fe 500 10K 500 10K 3 12 
K12J 100KHz IMHz ±2%Fc 30dB .92Fc & 1.1Fc 500 1K 500 lK 613 (A ar B) 12 
K12L IMHz 20M Hz ±2%Fc 30dB .92Fc & 1.1Fc 50 lK 50 lK 613\A ar B) 12 
K12:M 20MHz 100MHz ±2%Fc 50 75 50 75 613 A Of B) 

KllA . 30Hz 100Hz ±S%Fc SSdB 1.5FC & 2Fc IK SOOK lK 500K S 
K181 100Hz' 300Hz ±S%Fe 60dB .SFe & 2Fc 500 10K SOO 10K 4 17 
K18C 300Hz 3KHz ±S%Fe 40dB .5Fc & 2Fc 500 15K SOO ISK 3 12 
K18D 3KHz 10KHz ±5%Fc SOdB .5Fc & 2Fc 100 50K 100 50K 3 11 
KllE 10KHz 100KHz ±S%Fc 60dB 1.5FC & 2Fc SOO 10K SOO 10K 11 
K18F 100KHz IMHz ±5%Fc 60dB .SFc & 2Fc 500 lK SOO lK 613 (A ar B) 11 
K18S IMHz 20MHz ±5%Fc 50dB .SFc & 2Fc SO 7S SO 75 613 (A ar B) 11 
K18H 20MHz 100MHz ±5%Fc 50dB .SFc & 2Fc 50 75 50 75 613 (II ar B) 

K20E 100Hz 1KHz ±7.S%Fc '''' 1'''''' '"'' 500 10K SOO 10K 4 17 
K20F 1KHz 10KHz ±7.S%Fc 40dB .6Fc & 1.67Fc 500 10K 500 10K 3 13 
K20G . 10KHz 100KHz ±7.S%Fc 40dB .6Fc & 1.67Fc sao 10K SOO 10K 3 11 
K20L 100KHz 1 MHz ±7.5%Fc 40dB .6Fc & 1.67Fc sao 1K SOO lK 613 (A ar B) 11 
K20M IMHz 20MHz ±7.S%Fc 40dB .6Fc & 1.67Fc SO 7S SO 75 613 (A ar B) 11 
K20N 20MHz 100MHz ±7.S%Fc 40dB .6Fc & 1.67Fc 50 75 50 75 613 (II ar B) 

1120 1KHz 10KHz ±7.5%Fc 40dB ~ .7Fc & 1.4Fc 1K 10K lK 10K 5 14 
1122 1KHz 10KHz ±7.S%Fc 60dB .. 7SFc & 1.3Fc IK 10K lK 10K 6 17 
1123 10KHz 100KHz ±7.S%Fc 40dB .7Fc & 1.4Fc 600 10K 600 10K 4 13 
1124 10KHz 100KHz ±7.S%Fc 60dB 1.75FC & 1.3Fc 600 10K 600 10K 5 16 
1125 100llHz IMHz ±7.S%Fc 40dB .7Fc & 1.4Fc SOO 1K SOO IK 613 (A ar B) 12 
1121 100KHz IMHz ±7.S%Fc 60dB .75Fc & 1.3Fc SOO 1K SOO 1K 720 (II or B) IS122 
1127A 1MHz 20MHz ±7.S%Fc 40dB .7Fc & 1.4Fc SO 7S . SO 7S 613 (A ar B) 12 
1127B 20MHz 100MHz ±7.S%Fc 40dB @ .7Fc & 1.43Fc 50 75 50 75 613 (A ar I) 
1128A IMHz 20M Hz .... 7.S%Fc 50dB @ .7SFc & 1.3Fc 50 7S SO 7S 720 (A or B) 15/22 

K30E 100Hz 1KHz ±IS%Fc 40dB 1.4FC & 2.SFc SOO 10K SOO 10K 4 17 
K30F 1KHz 10KHz ±15%Fc 40dB .4SFc & 2.2Fc 500 10K 500 10K 3 13 
K30G 10KHz 100KHz ±IS%Fc 40dB .4SFc & 2.2Fc SOO 10K 500 10K 3 1l 
K30H 100KHz IMHz ±IS%Fc 40dB .4SFc & 2.2Fc SOO lK SOO lK 613 (A ar B) 1l 
K30L IMHz 20MHz ±IS%Fc 40dB .45Fc & 2.2Fc 50 75 SO 7S 613 (A ar B) 1l 
K301 20MHz 100MHz ±IS%~C 40dB @ .45Fc & 2.2Fc SO 7S SO 7S 613 (A ar B) 

1130 1KHz 10KHz ±IS%Fc 30dB ~ .67Fc & 1.37Fc lK 10K lK 10K S 14 
1132 1KHz 10KHz ±IS%Fc 50dB .73Fc & 1.31Fc IK 10K lK 10K 6 17 
1133 10KHz 100KHz ±15%Fc 30dB 1.67FC & 1.37Fc . 600 10K 600 10K 4 13 
1134 10KHz 100KHz ±15%Fc SOdB .73Fc & 1.31Fc 600 10K 600 10K S 16 
1135A 100KHz IMHz ±IS%Fc 30dB .67Fc & 1.37Fc SOO lK SOO IK 613 (II ar B) 12 
Q31 . 100KHz IMHz ±IS%Fc SOdB ~ .73Fc & 1.31Fc 500 lK 500 lK 720 (II ar B) IS/22 
1137A IMHz 20MHz ±IS%Fc 30dB .67Fc & 1.37Fc SO 7S 50 75 613 (II ar B) 12 
11378 20MHz 100MHz ±IS%Fe 30dB @ .67Fc & 1.5Fc 50 75 SO 75 613 (A ar B) 
1138A IMHz 20MHz +IS%Fc SOdB @ .73Fc & 1.31Fc 5U 15 SO 7S 720 (II ar B) 15/22 

Case and Mounting dimensions are listed on page 12. 'Additional charge for this service. 

T T E, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224 

A·1644 TTE, Inc. Pg. 1 For manufacturers' sales offices, see yellow pages EEM 1985 
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T T E ® Over 1,000,000 Standard Types 

R .4UIJ.minia1uAL · ~ 
Fast Prototype Service Available* ~ FILTERS 

AU6.m.iniaJ:uJuL - BAN DPASS FI LTE RS -specify any freq. from 300Hz to 20MHz. 

Serfes 
(Fe) Center Freq. RanI' 

% Bandwidth 
SDuree (Dhms) LDad (Dhms) Cue Type 

.HD. 
Ha. Minimum MaXimum @ -3dB Stopband Attenuating Minimum Maximum Minimum Maximum PCB 

5100 300Hz 1KHz ±7.S%Fc ""I"'" .. ", 10K 10K 10K 10K 231 
S11D 1KHz SKHz ±7.S%Fc 40dB .SSFc & 1.8Fc 1K 10K 1K 10K 231 
5120 SKHz SOKHz ±7.S%Fc 40dB .58Fc & 1.7SFc 1K 10K 1K 10K 231 
S12E SKHz SOKHz ±i'.5%Fc 40dB .58Fe & 1.75Fe lK lK lK lK 230 
5130 SOKHz 1MHz ±7.S%Fc 40dB .S8Fe & 1.7SFc SOO 1K SOO 1K 231 
SI3E. SOKHz IMHz ±7.S%Fe 40dB .S8Fe & 1.75Fc SOO 1K SOO 1K 230 
SI4D 1MHz 20M Hz ±7.S"I'oFc 40dB @ .S8Fe & 1.7SFc SO 500 SO 500 231 

S20D 300Hz 1KHz ±1S%Fc 40dB 1.4Fe & 2.SFc 10K 10K 10K 10K 231 
S21D 1KHz SKHz ±15%Fc 40dB AFe & 205Fe 1K 10K 1K 10K 231 
S21E SKHz SOKHz ±15%Fc 40dB .4Fe & 2.5Fc 1K 10K 1K 10K 231 
S22E SKHz SOKHz ±1S%Fc 40dB .4Fc & 2.SFc 1K 10K 1K 10K 230 
SUD 50KHz 1MHz ±1S%Fc 40dB 11 .4Fe & 2.SFc 500 1K 500 1K 231 
S23E 50KHz IMHz ±15%Fc 40dB .4Fe & 2.5Fc 500 lK 500 lK 230 
5240 1MHz 20M Hz ±15%Fc 40dB .4Fc & 2.5Fc 50 SOO 50 500 231 

TO ORDER BANDPASS FILTERS - specify (1) T T E® series 
number, (2) the center frequency, (3) the source and. load im
pedance; TO ORDER SPECIALS - also specify (4) the 3dB 
frequencies and (5) the stopband frequencies. The price range 

for the standard types listed is from $94 to $310 each in 
quantities of 1 to 4. PLEASE CONTACT US WITH YOUR 
SPECIFICATION. 
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Case and Mounting dimensions are fisted on page 12. 

T T E, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

• 
poAALOL FILTERS; 

TELEMETERING BANDPASS FILTERS FROM * STOC K 
Chin. No. Model No. Fc -3dBBW 

1 LS.4 400Hz ±7.5% 
2 LUI 560Hz ±7.5% 
3 LS.73 730Hz ±7.5% 
4 LS.SI 960Hz ±7.5% 

5 LS1.3 1300Hz ±7.5%. 
6 LS1.7 1700Hz ±7.5% 
7 LS2.3 2300Hz ±7.5% 
8 LS3.0 3000Hz ±7.5% 
9 LS3.9 3900Hz :!:7.5% 

10 LS5.4 5400Hz ±7.5% 

11 LS7.35 7350Hz ±7.5% 
12 LS10.5 10.5KHz ±7.5% 
13 LS14.5 14.5KHz ±7.5% 

14 LS22 22KHz ±7.5% 
15 LS30 30KHz ±7.5% 
16 LS40 40KHz ±7.5% 
17 LS52.5 52.5KHz ±7.5% 
18 LS70 70KHz ±7.5% 
19 LSS' 93KHz ±7.5% 
20 LS124 124KHz ±7.5% 
21 LS115 165KHz ±7.5% 

A LS22W 22KHz ±15% 
B LS30W 30KHz ±15% 
C LS40W 40KHz ±15% 
D LS52.5W 52.5KHz ±15% 
E LS70W 70KHz ±15% 
F LS93W 93KHz ±15% 
G LS124W 124KHz ±15% 
H LS115W 165KHz ±15% 

TO ORDER - specify the model number and channel needed. 
This series is a STOCK ITEM, however, the stock is limited to 
two of each frequency and are offered on a first come first 
served basis. There is a limit of two of each line item per 
customer if stock delivery is required. If. T T E® is out of stock 
when your order is placed, T T E® wi II manufacture these net
works and ship them to you within 7 working daysi this service 
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Case ,md Mounting dimensions are listed on page 12. 

Stopband Attenuation Source/Load (ohms) Cas. No. 

. 40dB 1.5FC & 2Fc 10K/10K 231 
40dB .5Fc & 2Fc 10K/10K 231 
40dB .5Fc & 2Fc 10K/10K 231 
40dB .5Fc & 2Fc 10K/10K 231 .,",,,. ",. 10K/10K 231 
40dB .55 Fe & 1.8Fe 10K/10K 231 
40dB .55Fe & 1.8Fe 10K/10K 231 
40dB .55 Fe & 1.8 Fe 10K/10K 231 
40dB .55Fe 8< 1.8Fe 10K/10K 231 
40dB .58Fe & 1.75Fe 10K/10K 231 

40dB 1.58Fe 8< 1.75Fe 10K/10K 231 
40dB .58Fe & 1.75Fe 10K/10K 231 
40dB .58Fe & 1.75Fe 10K/10K 231 

40dB ~ .58Fe & 1.75Fe 10K/10K 231 
40dB .58Fe & 1.75Fe 10K/10K 231. 
40dB .58Fe & 1.75Fe 10K/10K 231 
40dB 1.58Fe & 1.75Fe 10K/10K 231 
40dB .58Fe & 1.75Fe 10K/10K 231 
40dB .58Fe & 1.75Fe 10K/10K 231 
40dB .58Fe & 1.75Fe 10K/10K 231 
40dB .58fe & 1.75Fe 10K/10K 231 -r & 2.5Fe 10K/10K 231 
40dB .4Fe & 2.5Fe 10K/10K 231 
40dB .4Fe & 2.5Fe 10K/10K 231 
40dB .4Fe & 2.5Fe 10K/10K 231 
40dB .4Fe & 2.5Fe 10K/10K 231 
40dB .4Fe & 2.5Fe 10K/10K 231 
40dB .4Fe & 2.5Fe 10K/10K 231 
40dB .4Fe & 2.5Fe 10K/10K 231 

is provided at no additional charge. If you require sharper 
slopes the series Q bandpass filter may be specified. Shipment 
will be in accordance with the standard delivery schedule for 
that series. The series Q is available for IRIG channels in PCB 
cases even though PCB cases are not listed in the literature 
for that series. Please contact T T E® for exact dimensions. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

.mi.nialuA.tL · ~ 
Fast Prototype Service Available· .pt:l/LlJlJJ. FILTERS 

.m.inimuA.tJ., - LOWPASS FILTERS - specify any freq. from 75Hz to 100MHz. 

Min. Cut..otl 
case SellcUon luldl 

Slrll. Attn. IIUD Fnq. CIII NUM~" 
NI. dI FIFe II .... Cftl •• i. PCB 

f 
lo-74Hz 5 
75·99Hz 4 

10o-199Hz 4 13 
J57G 30 1.4 20o-999Hz 4 12 
J59G 40 1.6 l00o-1999Hz 3 12 
J61G 50 1.9 200Q-4999Hz 3 11 
J63G 60 2.2 5KHz-99.9KHz 2 11 

100KHz-20MHz 718 (MB) 11 
, 20MHz-l00MHz 718 AlB 

, lO-99Hz 6 
10o-199Hz 5 17 

J71G 30 1.2 200-499Hz 5 16 
J73G 40 1.3 50o-999Hz 5 13 
J75G 50 1.4 • l00o-2499Hz 4 12 
J77G 60 1.5 2SOo-4999Hz 4 11 

5KHz-99.9KHz 3 11 
l00KHz-20MHz 613 (A/B) 11 
20MHz-l OOM Hz 613 AlB 

{ ",00"' 
6 

J81G 30 1.15 200-499Hz 5 17 
J83G 40 1.20 SOo-999Hz 5 16 

J85G 50 1.27 100o-2499Hz 4 15 
J87G 60 1.35 250o-4999Hz 4 12 

5KHz-99.9KHz 3 12 
l00KHz-20MHz 613 (AlB) 12 
20MHz-l00MHz 613 A/B 

J91G 30 1.10 { ,-~, 6 
J93G 40 1.13 l00Q-4999Hz 5 20 
J95G 50 1.17 5000-9999Hz 4 20 
J97G 60 1.20 10KHz-99.9KHz 4 22 

l00KHz-20MHz 720 (AlB 22 
20MHz-l00MHz 720 (A/B) 

IMPEDANCE GUIDE FOR MINIATURE LOWPASS TYPES 
10Hz 50Hz 100Hz 500Hz 5KHz 10KHz 100KHZ500KHz lMHz 5MHz 

Fe -3d. 50Hz 180Hz 500Hz 5KHz 10KHz 1118KHz 500KHz lMHz 5MHz 20MH, 
r--"--.r--"--.r--"--.r--"--.r--"--.r--"--.r--"--.r--"--.r--"--.r--"--. 

Z Min. 0 10K 10K 5K lK 500 100 50 50 50 50 
Z Max. 0 15K 39K 39K 39K 20K 3K 1K 500 300 75 

Individual response curves are plotted on the next page. 
These curves are intended to give the reader a fast compar
ison between groups. The Id8 location will move down to 
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Case and Mounting dimensions are listed on page 12. 

The Lowpass Filters cataloged on this page may be specified 
for any frequency from 10Hz to lOOMHz. Frequency range and 
the case selections are listed to the right of each group. 

The paSSband ripple is 0.4dB peak to valley for most types. 
Exceptions include series J91 through J97. Typical passband 
ripple for this series is 0.6dB peak to valley. If the small PCB 
cases are specified for low frequency networks the passband 
ripple may increase to IdB peak to valley. 

Phase linearity is reasonable, phase matched sets of filters 
may be specified. If phase shift is critical in your application 
T T E® also manufactures Bessel, Gaussian and Butterworth 
designs. Specify from 2 to 10 poles. The frequency range 
offered is from 1000Hz to 100KHz. 

The maximum power,measured at the filter's output terminal 
is 20 milliwatts. Exceptions are, the Subminiature series and 
again the low frequency filters and particularly miniaturized 
low frequency types. Please remember that T T E~ also offers 
Active Filters that are substantially smaller at low frequency 
and less expensive; please see pages 7 through 12. 

In the tables under the heading of chassis mounting cases 
are listed case 613, 718 and 720. These cases may be 
specified with either BNC pr SMA connectors. Please note 
your choice when ordering by following the case number with 
B for BNC or A for SMA ~.e. 720A). The case dimensions and 
mounting information is listed on page 12. Please note that 
these networks Should not be mounted near transformers or 
other strong magnetic fields. 

To Order: specify (1 )the TT E~ series number and; (2) the cut
off frequency and (3) the source and load inpedance (resis
tive), the impedance guide is below for your convenience. The 
approximate price range is $42 to $175 each in quantities of 
1-4 units. 

.7Fc at low frequency and/or low impedance levels. Again, 
these curves are "typical responses" not specifications. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

•• ,.. : .,.. :_.1. •• .. _ • 
l'urUUI.UJ1.Jl., .fH1.It4UJL 
Fast Prototype Service Available* 

FILTERS 
TYPICAL RESPONSE CURVES FOR "J" SERIES LOWPASS FILTERS 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

min.ia1uJuJ., • ~ 
Fast Prototype Service Available" .paAAllJ. FILTERS 

.m.inial:.uAJL- HIGHPASS FILTERS - specify any freq. from 75Hz to 100MHz. 

cut.of! I CISI Selection lIuiU 
Series Min.A"n. Ratio Frequlnc, 

Mo. da F/Fc Rln,1 { ,~" H60G 30 .45 10o-199Hz 
H62G 40 .35 20o-499Hz 
H64G 50 .25 50o-999Hz 
H66G 60 .15 1 KHz-99.9KHz 

l00-KHz-20MHz 
20MHz-l00MHz { ,~~ H67G 30 .70 10o-199Hz 

H69G 40 .60 200-999Hz 
H71G 50 .52 100o-1999Hz 
H73G 60 .45 200o-4999Hz 

5KHz-99.9KHz 
l00KHz-20MHz 
20Mhz-l00MHz 

( 
75-99Hz 

100-199Hz 
H81G 30 .61 200-499Hz 
H83G 40 .75 50o-999Hz 
H85G 50 .70 100o-2499Hz 
H87G 60 .65 250o-4999Hz 

5KHz-99.9KHz 
l00-KHz-20MHz 
20MHz-l00MHz 

I 75-99Hz 
10o-199Hz 

H91G 30 .65 200-499Hz 
H93G 40 .60 50o-999Hz 
H95G 50 .75 100o-2499Hz 
H97G 60 .70 250o-4999Hz 

5KHz-99.9KHz 
l00KHz-20MHz 

, 2OMHz-l00MHz 

3 

V 
A r 

'Ii /; ~$ ~ //; or--~ 
~ 

VI l ! / 

10 

20 

/ It / 50 

II 
Il 

.25 .35 .15 .8 

r/r. RATIO 

Case Mum'er 
Chlssis pca 

4 
3 
3 9 
2 9 
2 9 

716 (AlB) 
716 AlB 

5 
4 13 
4 12 
3 12 
3 11 
2 11 

716 (AlB) 11 
716 (AlB) 

6 
5 17 
5 16 
5 13 
4 12 
4 11 
3 11 

613 (A/BL r-11-
613 (AlB) 

6 
5 
5 17 
5 16 
4 15 
4 12 
3 12 

613 (AlB) 12 

613 AlB 

3 

The Highpass Filters cataloged on this page may be specified 
for any frequency from 75Hz to 1 OOMHz. The frequency range 
and the case selections are listed to the right of each group. 

The passband ripple is 0.4dB peak to valley for most types. 
Phase linearity is reasonable, phase matched sets are avail
able. 

The maximum power measured at the filters output terininill 
is 20 milliwatts for the series Hand 10 milliwatts for the series 
S listed on page 7. 

TO ORDER: specify (1) the T T E series number and; (2) the 
cut-off frequency and (3) the source and load impedance (re
sistive), the impedance guide is below for your convenience. 
The approximate price range is $42 to $125 each in quantities 
of 1-4 units. 

IMPEDANCE GUIDE FOR MINIATURE HIGHPASS TYPES 
10Hz 50Hz 100Hz 501Hz 5KHz 10KHz 111KHz 500KHz lMHz 5MHz 

Fc -3da SOHz 100Hz SOOHz 5KHz 10KHz 101KHz 500KHz lMHz 5MHz 20MHz 
,--J--, ~,-A-" ~ ~ ~ ~ ~ ~ ~ 

Z Min_ 0 10K 10K 5K 1K 500 100 50 50 50 50 
Z Ma 0 ~ ~K ~K ~K WK * ~ 500 ~ ~ 
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Case and Mounting dimensions are listed on page 12. 'Additional charge for this serviCe. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1.000.000 Standard Types 

.m.in.ia1:uAL • ~ 
Fast Prototype Service Avai/able* .PaA.AlJJ. FILTERS 

AU..6.m.inioluJuJ.. - HIGHPASS AU..6.m.inioluJuJ.. - LOWPASS 
specify any frequency from 1KHz to 20MHz specify any frequency from 1KHz to 20MHz 

Cut·Off Clse Selection Buidl cut .. " Case Selletion Buide 
Min. Attn. Rltlo . FrequenCf Clse Mo. Min. Attn • RatiO FrequenCf ClslMo. 

Series Mo. d8 FIFe RIRie PCI Series Mo. dl FIFe Ranp PCI 
5400 30 .70 lKHz·9.9KHz 231 
S41C 40 .59 10KHz·999.9KHz 230 
542C 50 .51 lKHz·20MHz 231 

SBOD 30 1.41 
lKHz·9.9KHz 231 Sl1C 40 1.67 

sa2C 50 1.96 10KHz·999KHz 230 
Sl3C 60 2.45 lKHz·20MHz 231 

'.I-+--+--+--+-~7f--1 

I 3DI--+--+-7'!-1'+--+--I--+-1 

! 

.51 .59 
F'Fc RATIO f/Ft RATIO 

IMPEDANCE GUIDE FOR SUBMINIATURE HIGHPASS AND LOWPASS TYPES 
1KHz 5KHz 20KHz 100KHz 501KHz 1MHz lOMHz 

Fe -3dB 5KHz 20KHz 100KHz 500KHz 1MHz 10MHz ZOMHz 

Z Min. 0 '1oK' l'K' "tao' ~ '5'0' '5'0' '5'0' 
Z Max. 0 10K 10K. lK 1K 300 75 75 

GAUSSIAN and BUTTERWORTH LOWPASS FILTERS 
• 

IjD.UAAUUL - LOWPASS .6.ufJ:JlJwJJJ1I11L - LOWPASS 
specify any frequency from 1 KHz to 100KHz specify any frequency from 1KHz to 100KHz 

Cut·off Cut·off 
Series Min. Attn. Ratio Frequency Clse lumber Series Min. Attn. Ratio FrequenCf Clse ~ umber 

Mo. (dl) FIFe RIRIe lih,sSIS . Plil No. (dl) FIFe Ranle 

L820 24 5 1KHz·9.9KHz 3 9 LB20 12 2 1KHz·9.9KHz 
10KHz·100KHz 10 10KHz·100KHz 

LB 40 34 5 1KHz·9.9KHz 3 'UT 
10KHz· 100KHz 11 

L940 24 2 1KHz·9.9KHz 
10KHz·100KHz 

LUO 50 5 1 KHz·9.9KHz 4 13 
10KHz·100KHz 12 

LBaO 36 2 1KHz·9.9KHz 
10KHz·100KHz 

LGIO 58 5 1KHz·9.9KHz 5 16 
10KHz· 100KHz 15 

LB 80 48 2 1 KHz·9.9KHz 
10KHz·100KHz 

LB100 70 5 1KHz·9.9KHz 6 16 
10KHz· 100KHz 15 

LB 100 60 2 1KHz·9.9KHz 
10KHz·10OKHz 

'Case lIT has the base & mountln, dimenSions as Case 11. however. the 
. height is .75". 

IMPEDANCE GUIDE FOR GUASSIAN and BUTTERWORTH LOWPASS FILTERS 

1KHzto 10KHz to 50KHz to 
Fc-3dB 9.9KHz 49KHz 100KHz 

ZminO lK 500 250 

ZmaxO 10K 10K 1K 

GAUSSIAN LOWPASS FILTERS are frequently specified by designers of pulse com
munication systems. This design features low ringing or overshoot. If the designer 
requires sharper cut-off ratios and can tolerate greater ringing or overshoot, the 
BUTTERWORTH LOWPASS FILTER should be considered. This design, like the 
Gaussian, features passbands and stopbands that contain no ripple. 
TO ORDER: specify (1) the T T E<e series number, (2) the cut-off frequency (Fc), 
(3) the source and load impedance (resistive) and (4) the case number. Prices range 
from $39.00 to $152.00 each in quantities 1-4; there is a set-up charge for these 
series of lowpass filters. 

Case and mounting dimensions are listed on page 12. 

T T E, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224 
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2700 

-
FILTERS (EXCLUDING CRYSTAL FILTERS) 

~ CONTROLLED CUT-OFF 
FREQUENCIES USING 3 BINIARY CODED SIGNALS. 
• 128:1 TUNING RANGE IN EACH FREQUENCY 

BAND. 
• 4 FREQUENCY BANDS UP T0128KHz. 
• TTL COMPATIBLE. 
• PRINTED CIRCUIT BOARD MOUNTING. 

LOWPASS FILTERS 
Model Min. Cut·Off Tuning 

No. Attn (dB) Ratio (F IFc) Range (Hz) 

PALF 51 40 3 1 to 128 

PALF 53 40 3 10 to 1280 

PALF 55 40 3 100 to 12.8K 

PALF 57 40 3 1000 to 128K 

HIGHPASS FILTERS 
Model Min. Cut·Off Tuninl 

No. Attn (dB) Ratio (F/Fc) Range (Hz) 

PAHF 52 40 .33 1to 128 

PAHF 54 40 .33 10 to 1280 

PAHF 58 40 .33 100 to 12.8K 

PAHF 58 40 .33 1000 to 128K 

General Specifications options 

Gain (non·invertlng). unity ±.2dB (01) Phase Matching Network 
Input offset voltage. 5mV (02) Latching For Pulse Application 
Input bias current. 200pA (03) Brake Before .Make switching Input Impedance. 10"0 
Input AC signal. f~5V max. 
Output impedance. 
Noise (DC to 128KHz). 25 iJv R~S 
Supply current: 7.2 mA 
Supply voltage. ±5V min. ±7.5 max. 
switch on time~C~5YI; 8~8:;sttP. 200nSmax. 
SwilC~e .=±5V): r n J1/!, 400nS max. 
~wltc'L~n tlm~.",,;t:7 ,5Vj] ~p: l~~sm~~. Switch off time (V.=±7.5V). 

To order specify (1) Model Number, (2) Frequency Range and (3) Any Options desired. 

270Q 
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-
2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

.m.iniaJ.uAL .ad.iOL FILTERS 
Fast Prototype Service Available· 

m.iniaf.wtJL -ACTIVE BUTTERWORTH BANDPASS FILTERS 

any freq. from 10Hz to 200KHz may be specified 
Series %BW Supply Curr_nt 

No. @ -3dB stopband Attenuation Maximum 

ABB20 ±O.5% 30dB @.8 & i:25Fc 5.6mA ABB40 ±O.5% 4OdB@ .9 & l.11fc 8.4mA 
AB880 ±a.5% aOdB @.7 & 1.40Fc 11.2mA 
ABB22 ±1.0% 30dB@ .7 & l.40Fc 5.6mA 
ABB42 ±1.0% 40dB@ .8 & 1.22Fc 8.4mA 
ABB82 ±1.0% 50dB@ .8 & 1.20Fc 11.2mA 

ABB24 ±2.0% 30dB @.5 & 2.00Fc 5.6mA 
ABB44 ±2.0% 40dB @ .74 & 1.3SFc 8.4mA 
ABB64 ±2.0% aOdB @ .66& 1.50Fc 11.2mA 

ABB28 ±5.0% 30dB @ .25 & 4.0Fc 5.6mA 
ABB48 ±5.0% ~OdB @.4 & 2.SFC 8.4mA 
ABBU ±S.O% SOdB @.3 & 3.3Fc 11.2mA 

GENERAL SPECIFICATIONS 

Parameter Volt8g_ Supply Unit. 

TYP MAX 
Supply Voltage ±5 ± 18 VDC 
InpulOllsel 
Voltage (10K. at 25 C) 2 5 mV 
Inpul Offset 
Current (± 15V @ 25°C) 5 50 mA 

Gain (Non-Inverting) Unity ±0.2 dB 

Operating Temperature o to + 70 C 

Storage Temperature -30 to + 120"C 

Case No. 

810 
812 
815 

810 
812 
815 

810 
812 
815 

810 
812 
815 

Active Filters are desirable at low frequencies as 
they are lighter and smaller than Passive Filters; 
impedance matching is not required and gains at 
the ouput may be specified. 

This section of the catalog contains specifications 
and descriptions of T T E's Active Filter line. 
Individual product data pages will be available 
soon, please contact us with your specification. 

When using this section of the catalog, please 
remember the graphs are visual aids, not specifi
cations. The guaranteed specifications are (1) the 
attenuation of the passband edge (Fc) is - 3dB ± 
O.5dB and (2) that the stopband attenuation listed 
in the catalog is the minimum attenuation that each 
filer type will develop. 

Now the designer is able to specify either Active or 
Passive Filters from one supplier, this saves time for 
both the designer and the purchasing agent. At T T E 
there is NO MINIMUM ORDER, and NO 
ENGINEERING CHARGE for any standard series. 
filter. 

TO ORDER: (1) specify the T T E series number and (2) specify the center frequency and (3) 
specify option D or S. The prices range from $87 to $155 each in prototype quantities. 
Specials are available at standard prices. Please contact us with your specification_ 

TYPICAL RESPONSE CURVES 
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FREQUENCY RATIO. F IF, 

Case and Mounting dimensions are listed on page·12. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

.m.inird.uAL adiuL 
Fast Prototype Service Available* 

FILTERS 
.mi.niaJ:uJuL -ACTIVE BUTTERWORTH LOWPASS FILTERS 

any frequency from 10Hz to 200KHz may be specified 
Minimum Cut·oll SU~:I;~r~nt Case No. 

Series Attenuatlan Ratio 
1111. (dB) FIFe 

ALB20 12 2 5.6mA Bl0 
ALBCO 24 2 5.6mA Bl0 
ALBIO 36 2 8.4mA 811 
ALBIO 48 2 B.4mA 812 
ALB100 60 2 11.2mA B15 

.mi.niaJ:uJuL -:- ACTIVE BUTTERWORTH HIGHPASS FILTERS 
any frequency from 10Hz to 200KHz may be specified 

Minimum Cut·oll SU~:I;~r:nent Case No. 
Series Attenuation Ratio 

No. (dB) FIFe 
AH820 12 .50 5.6mA 810 
AHMO 24 .50 5.6mA 810 
AHBIO 36 .50 B.4mA 811 
AHBID 48 .50 8.4mA 812 
AHB1DD 60 .50 11.2mA 815 

TO ORDER: specify (1) the T T E series number and (2) the minus 3dB frequency. These 
filters range in price from $57 to $140 each in prototype quantities. 
SPECIALS: other types of both Active and Passive Filters are available. Please contact us 
with your specification. 

GENERAL SPECIFICATIONS 

Perameter 
VollIIge Supply 

Units 

TYP MAX 
Supply Voltage ±5 ±18 VDC 
Input Offset 
Voltage (1 OKr at 25°C) 2 5 mV 

Input Offset 
(± 15V @ 25°C) 5 50 Current 

rnA 
Gain (Non· Inverting) Unity ±0.2 dB 

Operating Temperature o to + 70°C 

Storage Temperature -30 to +120°C 

~ ~ -------- 41810-., 
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~ ~ 
.......... 
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~ ~~ '" 0 

~\\ 
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\\ 
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1.1 1.25 1.5 1.75 2.5 

Case and Mounting dimensions are listed on page 12. 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

.- :.- :_1. •• L_ t· 
ITurLUA.LU./l.JL. .tl.CWL 
Fast Prototype Service Available* 

FILTERS-
J 

m.iniaJ:.wuL - ACTIVE CHEBYSHEV LOWPASS FILTERS 

any frequency from 10Hz to 200KHz may be specified 
Minimum Cut·ott sur:!i~~r:..ent Case No. 

Series Attenuation Ratio 
Ho. (dB) FIFe 

ALC20 20 3.2 5.6mA 81P 
ALC40 40 2.4 5.6mA 810 
ALcao 40 1.75 8.4mA 811 
ALC80 50 1.65 8.4mA 812 
ALC100 60 1.6 11,2mA 815 

m.iniaJ:.wuL - ACTIVE CHEBYSHEV HIGHPASS FILTERS 
any frequency from 10Hz to 200KHz may be specified 

Minimum Cut-afl Supply Current Case No. 
Series Attenuation Ratio Maximum 

Ho. (dB) F/Fe 
AHC20 20 .31 5.6mA 810 
AHC40 40 .41 5.6mA 810 
AHCaO 40 .55 8.4mA 811 
AHC80 50 .60 8.4mA 812 
AHC100 60 .60 11.2mA 815 

TO ORDER: specify (1) the TIE series number and (2) the minus 3dB frequency. 
These filters range in price from $57 to $140 each prototype quantities of 1-4. 
SPECIALS: other types of both Active and Passive Filters are available. Please 
contact us with your specification. 

v~ 

V V 

V 

.3 .35 .4 .41 
RATIO FIFe 

GENERAL SPECIFICATIONS 

Perameter 

Supply Voltage 
Input Offset 
Voltage (10K, at 25 C) 

Input Offset 
(± 15V @ 25"C) Current 

Gain (Non·lnverting) 

Operat}ng Temperature 

Storage Temperature 

l---~ V; P1 ...... 1---' 
V VJ'(j 1/ / 

Jf 
V 

/ ~ I /{f 

II 

11/ II 
J {f 

II Il 
~ 
~ 

1/ 
.55 .S .J .9 Fe 

Duel Voltage Supply 

-Option D 
Units 

TYP MAX 
±5 ±18 VDC 

2 5 mV 

5 50 rnA 

Unijy ±O.2 dB 

01o+70C 

-30 to +120 C 

f' t:::: 
~ 

t--41~20_ 
i'-- r-

10 

20 

30 

40 

511 

10 

'\ 

~ 

1.1 1.2 
RATIO Fife 

, 
t--

i'.f('lr, t---
~ 

'" "" 1\. ~ 

~ 'f, 
\ 

I~ , 1\ 
\ \ 
~ 
g 1\ 

\ 
1.4 1.6 1.15 2.1 2.4 2.8 3.2 

10 

20 

30 

40 

10 

Case and Mounting dimensions are listed on page 12. 'Additional charge for this service. 

T T E, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478·8224 

A ·1654 TTE, Inc. Pg. 11 For manufacturers' sales offices, see yellow pages EEM 1985 



2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

Over 1,000,000 Standard Types 

.tn.inialtwJ., 
Fast Prototype Service Available* 

FILTERS 
.m.iniaf.uA.tL - PASSIVE BAN D REJ ECTION FI L TE RS 

Series (Fc) Center Frequency Range Bandwidth Attenuation Impedance (ohms) Case Type/No. 
No. Minimum Maximum @ -3dB @ Fc Minimum Maximum Chassis PCB 

B83B 25H1. 100Hz .6Fe & 1.4Fe 40dB 600 50K 4 
B83C 100Hz 1KHz .77Fe & 1.3Fe 50dB 50 50K 4 
BI3D 1KHz 100KHz .77Fc & 1.3Fc 50dB 50 50K 3 14 
BI3E 100KHz 1MHz .77Fc & 1.3Fe 50dB 50 50K 13/18 
0 10Hz 100KHz .25Fc & 4Fc SOdB 50 50K 2 11 

.m.iniaf.uA.tL - ACTIVE BAND REJECTION FILTERS 
Series (Fe) Center Frequency Range Bandwidth surr.y Current Case No. General 

No. Minimum Maximum @ -3dB Stopband Attenuation ulmum Specifications 

AN2D 10Hz 10KHz ±2.5%Fc 40dB min. @ Fe S.6mA 811 Please see 
ANtD 10Hz 10KHz ±5%Fc -4OdB min. @ Fe S.6mA 811 page 9 for these 
AND5 10Hz 10KHz ±10%Fc -4OdB min. @ Fe 5.6mA 811 specifications 

TO ORDER: specify (1) T T E series number, (2) the notch fre
quenCYi and for Passive Filters also specify (3) the source and 

load impedance and case selection if available. Prices range 
from $22 to $ 95 each in prototype quantities. 

CASE DIMENSIONS AND MOUNTING INFORMATION 

~.~ 

* 

'N T 
~ COM 

~r-CASE B 

OUT I 
-*----.2MIN~ 

CASE 1·6 CASE 9-22 CASE 230-231 CASE AG 

1--·- I 
A ----------1 

o 
i IN 

CASE 136 

I i gf~E OUT 
1 .. CD 0 

'--:-f-' -T-_--1-,-J; 
-'-.-

CASE 810-815 

* The tolerance for dimension c is ±O.050 

Chassis Cases PCB Cases 
Dim. AS 2 3 4 5 6 9 10 11 12 13 15 16 17 11 19 

A 1.0 1.19 1.31 1.63 1.81 2.06 1.27 1.27 1.88 2.0 2.0 2.96 2.96 2.96 3.0 3.0 
B 1.0 1.19 1.31 1.63 1.94 2.31 1.27 1.27 1.44 2.0 2.0 1.93 1.93 1.93 .75 .75 
C 1.38 1.25 1.75 2.38 2.44 3.13 1.0 .5 .5 .5 .75 .5 .75 1.25 .75 .5 
D - .75 - 1.19 1.38/ 1.69/ .9 .9 1.5 1.5 1.5 2.4 2.4 2.4 2.4 2.4 

1.25 1.44 
S .75 - 1.25 - - - .9 .9 1.0 1.5 1.5 1.4 1.4 1.4 .4 .4 
T .22 - - - - - .6 .6 1.0 1.0 1.0 2.0 2.0 2.0 2.0 2.0 

Mtg. 2- (4) (2) (4) (4) (4) Printed Circuit Board Mounting 
4-40 6·32 x 3/8 studs 
X3/8 

PCB Cases VHF·UHF Connectors 
Dim. 20 22 136 229 230 231 810 811 812 815 613A 613B 718A 718B 720A 720B 

A 5.03 5.03 1.6 .75 .75 1.19 1.27 1.88 2.0 2.96 2.0 2.0 3.0 3.0 5.03 5.03 
B 1.42 1.42 1.0 .75 .75 1.19 1.27 1.44 2.0 1.93 2.0 2.0 .75 .75 1.42 1.42 
C .75 .5 .5 .15 .5 .5 .5 .5 .5 .5 .75 .75 .75 .75 .75 .75 
D 4.0 4.0 - - - - .6 .75 .8 1.0 2.38 2.38 - - - -
S 1.0 1.0 .65 - - - .• 9 1.0 1.5 1.4 .38 .38 .40 .40 1.0 1.0 
T 3.0 3.0 1.3 .1 .1 .2 .9 1.5 1.5 2.4 .38 .38 2.0 2.0 4.0 4.0 

(SMA) (BNC) (SMA) (BNC) (SMA) (BNC) 
Mtg. Printed Circuit Board Mtg. 6·32 Inserts 2 2 4 4 

T T E, Inc., 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224 

EEM 1985 For manufacturers' sales offices, see yellow pages TTE, Inc. PI. 12 A·1655 
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2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

TUIDNIZSLC™* 
Ceramic Capacitors-EM I Filters 

Bushing Mount 
SPECIFICATIONS 

Working Minimum No load Insertion Loss 

TUSONIX Min. Voltag!1 (dB) at 25" per Mil-Std-220 

Part Cap. (WVdc) Current 10 100 1 
Number pF 85°C 125°C Idc MHz MHz GHz 

4201-000 1500 200 100 10 5 45 65 

4201-050 5500 200 100 10 14 55 70 

4201-001 1500 200 100 10 5 45 65 

4201-051 5500 200 100 10 14 55 70 

4202-000 

4202-020 
(12-28 UNEF) 

1500 350 200 10 5 45 70 4202-001 

4202-021 
(12-28 UNEF) 

4201~00 4201-050 

.187 ± .015 

'[§)' 

.250 ± .015 ItJ· 
.25O±.015 

i 
.187 ± .015 

i .235±.015 _I 
(5.96 ± .38) I _ 

~_/ 

.187 ± .015 

i . 235±.015 I • I 
(5.96 ± .38) I I , 
~_/ 

.093 ± .015 
020 A.W.G.(2.37 ± .38) 

I 

'032D.~~.2UNC_2A (.81 DIA.) 

l312 + 031 t .266±015J· j 
(7.92,,'.79) (B.76±.38) 

.890 ± .031 (22.6 ± .79) 

4202-000 4202-050 
.187 ± .015 

#20 AW.G.(4.75 ± .38) 

.032 D~IA' ~ oj .12-32 UNEF-2A 
(.810IA.) 

. l J j 359+ 031 .281±.015 
(·912-;79)r7 .11 ±.38) 

. _. .453 ± .031 
(11.5± .79) 

4202-020 
.156±.015 

#20 AW.G. (3.96±.38) 

.032D~UNEF-2A 
(81~' 

l .328 i·312±.015
J j 

(9.70) (7.92±.38) 
.484 ±.031 

(12.29 ±.79) 

4203-000 
.157 ± .015 

'20 AW.G.(3.99 ± .38) 

'032~'A ~. 4 .12-32. UNEF-2A (.81 DIA.) _ 

1 343 + 031 t .312 ± .015-1 

1 

- (8.71,,'.79) (7.92 ± .38) 
.. 921 ± .031 (23.4 ± .79) • 

4203-050 
.157 ± .015 

'20 A.W.G.(3.99 ± .38) 

'032~IA' ~ 4 '12-32UNEF-2A 
(.81 DIA.) _ 

,I 343 + 031 t .312 ± .015 .1 

I 

- (8.71'" .79) (7.92 ± .38) 
.921 ± .031 (23.4 ±79) • 

10 
GHz 

60 

70 

60 

70 

70 

Dimension tolerance ±.Ot5" 
unless otherwise specified. 

SPECIFICATIONS 

Working Minimum No Load Insertion Loss 

TUSONIX Min. Voltage (dB) at 25° per Mil-Std-220 

Part Cap. (WVdc) Current 10 100 1 
Number pF 85°C 125°C Idc MHz MHz GHz 

4202-050 
5000 200 100 10 20 65 70 

4202-051 

4203-000 
1500 350 200 10 45 70 

4203-001 
5 

4203-050 
5000 200 100 10 20 65 70 

4203-051 

4201-001 4201-051 

.187 ± .015 
(4.75 ± .38) 

(g)' 

.250 ± .015 

~' 

.250±.015 
(6.35±.38) 

~ 
.187 ± .015 
(4.75 ± .38) 

~-j 
.235±.015 " (5.96 ± .38) I U I 

~ /z 

.187 ± .015 

--'--+g(~47~±_j) 
.235 ± .015 " . 
(5.96 ± .38) 1 U I 

~ ",:I. 

.093 ± .015 
(2.37 ± .38) 

>20 AW.G. I- -1 

I 

.032 ~~'8-32 UNC-2A (.81 DlA.) 

l.312±.031t·266,,+015J J 
(7.92 ± .79) (S.7L .38) 

.890 ± .031 (22.S ± .79) 

4202-001 4202-051 
.187 ± .015 

#20 AW.G(4.75 ± .38) 

032~.-32UNEF_2A 
(81~~ 

l · f.'281±'015~ .359 ± .031 (7 11 + 38) 
(9.12± .79) .. 453 ± .031 

, • (11.5±.79) • 

4202-021 
.156±.015 

#20 AW.G (3.96±.38) 

.032~UNEF-2A 
('8~ 

l328 f·312±.015 ~ ~ (9.70) (7.92±.38) 
.484±.031 

(12.29 ±.79) 

4203-001 

I . 312 + 015 ~ j 
_ .343, .031 • (792-'-38) 

(8.71 ± .79) -
.921 '.031 (23.4' .79) 

4203-051 

I 343 + 031 •. 312 , .015 ~ I 
• (8.71 -, '.79)' (7.92 •. 38) . 

.921 ,031 (23.4 ± .79) • 

10 
GHz 

70 

70 

70 

'SLC stands for Single-layer Ceramic Technology NOTE: BushinQ mount filters include nut and (intemal tooth or split ringl.washer. 

For manufacturers' sales offices, see yellow pages EEM 1985 



2700 FILTERS (EXCLUDING CRYSTAL FILTERS) 2700 

TIIIDNIZsLcTM* 
IMPORTANT: 

Ceramic Capacitors-EMI Filters 

TUSONIX ceramic filters are chosen to 
suppress undesired EMI in those applications 
where space is limited and small size is critical. 

Popular applications include telecommunica
tions, CATV, telemetry, radar, and other 
transmission equipment. 

Solder Mount 
SPECIFICATIONS 

Working 
TUSONIX Min. Voltage 

Part Cap. (WVdc) Current 
Number pF 85°C 125°C Idc 

4100-000 1500 250 125 10 

4100-002 1500 350 200 15 

4101-000 1750 250 125 10 

4100-000 

Techniques for Solder connections to eyelet 
type filters 

A. A 60/40 type solder preform is 
recommended. 

B. Preheat filters and mounting assembly to 
250°F. 

C. Complete the solder joint by adding heat to 
the assembly, adjacent to the filter. 

D. Allow assemblies to cool slowly. 

Minimum No Load Insertion Loss 
(dB) at 25° per Mil-Std-220 TUSONIX Min.· 

10 100 1 10 Part Gap. 
MHz MHz GHz GHz Number pF 

6 45 60 60 4101-001 1500 

5 25 60 60 4101-002 1750 

5 35 50 50 4102-000 3000 

Mounting torques for bushing type filters 
12-32 UNEF - 6-8 lb. ins. 
8-32 UNC - 3-5 lb. ins. 

Techniques for solder connections to filter 
leads 

A. Maximum solder temperatures should not 
exceed 450°F. 

B. Whenever practical, employ a heat sink 
between soldering point and filter body. 

C. Refrain from bending or twisting lead. 

SPECIFICATIONS 

Working Minimum No Load Insertion Loss 
Voltage (dB) at 25° per Mil-Std-220 

(WVdc) Current 10 100 1 10 
85°C 125°C Idc MHz MHz GHz GHz 

350 200 10 5 45 70 70 

250 125 10 5 50 60 60 

350 200 10 8 55 65 65 

4100-002 

~bS: ~ :g~Oo?!~ ~~~~.~~r::64O:1 ~~II[:<f:9;::j]i""::~~S:ro:9'=1 J~ .~:~::~;:::::j1 
#18A.w.G. ,- .100+ 'f~196. -, 

~
195± .010 PIA. 

(4.95 ± .25 PIA.) 

.032 PIA. 
(.81 PIA.) 

4101-000 

.103 ± .015~j.172 ± .015 " .. ~'~,.".' 
. 145 ± .015 PIA. 
(3.7 ± .38 PIA.) 

4101-002 

~':~ " 'I.:' .:'.q ,1:! I >,:: + ~ ,::0:, ~.\ 1 
~ #20A.WG r 113 J 177 .j 

( 03812p~':) "" (2.9) +1 .... (_4_5) ___ .145 ± .015 PIA. 
(3.7 ± .38 PIA.) 

'SLC stands for Single-layer Ceramic Capacitors 

'SLC stands for Single-layer Ceramic Technology 

.040 CIA. I'" (2.5) (5.0)-f 
p.02PIA.) .110±.015 PIA. 

(2.8 ± .38 PIA.) 

4101-001 

I< 312 + 031 + .406 ± .031 
~(!~~ o:g,,:, I '(7.9+:79) {10.3±.79) 1 
~ #20 A W G. jL~--;~-"":::.250-:::--'j~ 

i':,2 g,'t.i i~~ ~ (6.4) .145 ± .015 PIA . 
(3.7 ± .38 PIA.) 

4102-000 

~ j .195 ± .010 PIA. I- 1.125 ± .031 -i- 1.315 ± .031 1 
~ (4.95 ± .25 PI::

8 

E(285 ±~.7~8:....) -J-lI",,---'-(~_· ... 4_±"'-'78) c::J 

I .125+ ~ 1 315 -I 
(l~g g::) I'" (3.2) (8.).j .145 ± .015 PIA. 

(3.7 :!: .38 DIA.) 

TUIDNIZ 
For complete ordering information, write or call 
TUSONIX, Inc., P.O. Box 37144. Tucson, 
Arizona 85740-7144, (602) 744-0400, TX 299-640 (RCA) 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1657 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-1166, 8-1012, C-1028, 0-1016 
ASCII Code .............................................................. 0-1087 
Batteries, Product Selection Guide .......................................... P-1413 
Batteries & Fuel Cells, Characteristics ............................. ; .......... 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
Capacitors, Basic Formulas ....................................... ' ......... A-1093 
Capac~tors, Miniglossary . : ..... : ........................................... A-1066 
CapacItors, Product Selection GUIde ........................................ A-1OO3 
Circuit Boards (Printed) Product Selection Guide .............................. C-1099 
Coils, Chokes, Inductors, Product Selection Guide ............................. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ........... ; .... C-1863 
Connectors, Miniglossary .................................................. C-1129 
Connectors; Terminals, & Sockets, Product Selection Guide ..................... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters,' Product Selection Gude . . . . . . .. A-1309 
Delay Lines, Product Selection Guide ........................................ A-1459 
Discrete Semiconductors, Product Selection Guide ............................. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code ..................... ' ...................................... 0-1092 
Encapsulation, Miniglossary ................................ ,: . . . . . . . . . . . . . .. C-1086 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, Product Selection Guide ............................................ A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0-1329 
Instruments, Test & MeaSUring Product Selection Guide ........................ 0-1175 
'Interconnection Systems, Product Selection Guide ............................. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Qualified Products Lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ... : ............ 8-1129 
Opto Semiconductors, Miniglossary ......................................... 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-1385 
Panel Hardware, Product Selection Guide .................................... C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... , . . . . . . . . . . . . . . . . . . . . . . .. 0-1462 
Power Supplies, AC, Product Selection Guide ................................. 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contact Forms . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1317 
Relays, Electromechanical, Miniglossary ...................................... 8-1308 
Relays, Product Selection Guide ............................................ 8-1261 
Resistor Color Codes ...................... , ................................ A-1828 
Resistors, Product Selection Guide .......................................... ·A-1785 
Servo Components, Miniglossary ................................ ,.......... 0-1985 
Solenoids, Product Selection Guide .................................... : .... 8-1463 
Switches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
Thyristors/High Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................ , 8-1777 
Transformers, Product Selection Guide' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-2099 
Wire & Cable, Product Selection Guide . . .. . . . . .. . .. . .. . . . . .. . .. . . . . .. . . . . . .. C·1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C·l844 



3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

LET Us BE YOUR ii 

MANUFACTURING FACILITY 
Do You Need Help To Get The End Product You Want? 

After you have your design to meet your circuit performance 
requirements, ACC's Engineering Staff can assist you to package 
your circuit. We have a complete staff of electrical, mechanical, 
industrial, and chemical engineers to develop the most cost-effec
tive assembly to compliment your product. 

Custom Thick Film Hybrid? 
If space is a problem, thick 
film hybrids are the answer to 
reduced manufacturing cost 
and component inventories. 
ACC can design and deliver a 
custom thick film hybrid to 
meet your performance, space, 
and cost requirements. For 
less stringent space require
ments, formed discrete com
ponents or SOT packages are 
quite adequate. If space is 
tight or you have your own cus
tom chip, a chip and wire hy
brid may be the best approach. 

The results to you are smaller 
size, improved reliability, and 

. in most cases, better circuit 
performance due to the fact 
that thick film allows you to 
choose the exact resistor val
ues and tolerances you want. 

We have the capabilityto build 
your product to any stage of 
completion you desire. From a 
thick film print, fire, and trim, 
only, to a finished encased 
product, or any stage in be
tween, by using custom thick 
film hybrids or printed circuit 
assemblies. 

We will work with you during 
your development stage. We 
possess the capability to de
liver into the millions, if nec
essary. 

Automotive Controls Corpora-

Printed Circuit Assembly? 
If space is not a problem, then 
an automatically inserted 
printed circuit assembly is the 
most cost effective approach. 
ACC's printed circuit assembly 
area is equipped to insert 
components and wave solder 
boards up to 16 inches wide. 
Water washing is standard. 
Chlorinated cleaning solvents 
are available. The ACC facility 
is equipped and the personnel 
are trained to handle electro
static sensitive components at 
all stages of production. 

tion (ACC) has over 200,000 Packaging Support 
square feet of production In support of the electronic as-
space. This facility, located in sembly, ACC can offer single-
Southeast Kansas is staffed sided printed circuit boards, 
with a quality-conscious, de- coil winding, transfer and in-
pendable, rural and small- jection molding, potting,metal 
town work force. Our employ- and lead frame stampings, 
ees, to whom we owe .our suc- metal plating, and painting, if 
cess, will build your product. required. 

Total Design Capability through manufacture, test and delivery 

ACC 
ELECTRONICS 

AN ECHLIN COMPANY 1300 West Oak Independence, Kansas 67301 [316) 331-1000 

Manufacturers of custom circuits for Industry. 
Call us on our Inward Wats line 800-835-0362 and ask for ACC Electronics Application Engineering, Extension 422. 

EEM 1985 For manufacturers' sales offices,see yellow pages· A-1659 
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IC's 

EEM 1985 

THE :#=1 SOURCE FOR SEMICONDUCTORS 
7400 SERIES TTL FAMILIES 

7400 74COO 
74AL500 74HOO 

C/MOS 
4000 4024 
4001 4025 
4002 4026 
4006 4027 
4007 4028 
4009 4029 
4010 4030 
4011 4034 
4012 4035 
4013 4040 
4014 4041 
4015 4042 
4016 4043 
4017 4044 
4018 4045 
4019 4046 
4020 4047 
4021 4048 
4022 4049 
4023 4050 

LINEARS 
301 359 
307 531 
310 555 
317 556 
339 564 
348 565 
358 566 

MEMORIES 
RAMS 4116 
2101 48256 
2102 5101 
2112 5261 
2114 5262 
2148 5270 
4027 5280 

DTL 
830 838 
832 840 
833 841 
836 844 
837 845 

MISCELLANEOUS 
6800 7905 
7805 7912 
7812 7915 
7815 7924 
7824 Z80 

74HCOO 
74LOO 

4051 
4052 
4053 
4056 
4059 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076, 
4078 
4081 
4082 
4093 

567 
709 
710 
711 . 
733 
739 
741 

5290 
5298 
6116 
7489 
74C920 
745200 
82510 

846 
848 
849 
852 

8080 
8085 
8086 
8088 
8136 

CALL OR WRITE FOR COMPLETE LISTING 
AMERICAN MICROSEMICOND,UCTOR INC. 

74L500 
74500 

4098 
4502 
4503 
4506 
4507 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4526 
4528 
4529 
4531 

747 
748 
1458 
1488 
1489 
3010 
3035 

ROMS 
2513 
2708 
2516 
2532 
2564 
2716 

853 
855 
856 
857 

8212 
8223 
8224 
8251 
8255 

133 I(INGS ROAD. MADISON, NEW JERSEY 07940 • (201) 371-9566 TELEX: 710-986-8500 
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4538 
4541 
4543 
4556 
4562 
4566 
4583 
4584 
4585 
4723 
4724 
4725 
14409 
14410 
14411 

. 14412 
14419 
14433 
14490 

3081 
3082 
3096 
3130 
3401 
3900 

2732 
2764 
875180 
875181 
875190 
875191 

861 
862 
863 
951 

8748 
8749 
9600 
9601 
9602 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

HALEX DIVISION 
1202 McGraw Avenue 

Irvine, California 92714 
Phone: (714) 556-2850 

TELEX: 68-3448 

MIC~OELECTRONICS DIVISION 
1201 Cumberland Avenue 

West Lafayette, Indiana 47906 
Post Office Box 1278 

Lafayette, Indiana 47902 
Phone: (317) 463-2565 

TWX: 810-342-1882 

CTS® 
HI-REL 
HYBRIDS 
THICK & THIN FILM 
HYBRID 
TECHNOLOGY 

CTS Microelectronics produces high 
quality thick film hybrid circuits. The 
modern 101,000 square foot manu
facturing facility in West Lafayette, 
Indiana, specializes in volume pro
duction of "Hi-Rei" and commercial 
grade chip and wire hybrid circuits, 
quality discrete hybrids and custom 
resistor networks. 

CUSTOM DESIGN/ 
QUALITY ASSURANCE. 

CTS Microelectronics works di
rectly with the customer to establish 
and maintain testing procedures that 
will insure the highest standards of 
quality and reliability. Specification 
reviews are a standard practice at 
CTS. Representatives from the qual
ity assurance, sales and engineering 
departments met with the customer 
to establish the requirements of 
each designed circuit prior to any 
production run, following the gen
eral requirements of MIL-STD-883 
and MIL-M-38510. 

All incoming materials go through 
quality assurance. There, samples _ 
are taken, tested and quarantined 
until written approval is given to re
lease them to stock. 

The in-process inspection system 
checks circuits at all stages of man
ufacturing to insure highest quality 
workmanship and adherence to 
specifications. Finally, quality assur
ance inspectors thoroughly test the 
finished circuits. Records from each 
stage of design and manufacturing 
for all circuits assure complete 
traceability of a project. 

CTS Microelectronics' in-house 
testing facilities include vibration, 
shock, centrifuge, thermal shock, 
temperature cycling, moisture re
sistance, leak testing, PIND, burn-in, 
life testing and moisture/gas analy
sis. These are applied as an effec
tive check-and-balance system to 
assure consistent quality and relia
bility in circuit manufacturing. 

A'1662 For manufacturers' sales offices, see yellow pages EEM'1985 



3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

CTS®CORPORATION 
MICROELECTRONICS DIVISION 
HALEX DIVISION 

WE'LL "SECOND SOURCE" 
STANDARD HYBRIDS YOUR WAY 

STANDARD HI-REL HYBRIDS 
AVAILABLE TO YOUR 
SPECIFICATION FROM 
CTS MICROELECTRONICS, 
INC. 

Now get standard pin-for-pin Hi-Rei 
Hybrid replacements with produc
tion extras like special screening, 
environmental testing, data logging 
and electrical testing. 

For more than 20 years CTS 
Microelectronics has been a lead
ing producer of Hi-Hel Hybrids 
that can withstand the harshest 
environments. These hybrids will 
meet test standards set out by 
MIL-STD 883. And now. they are 
available for fast delivery in many 
pin-for-pin configurations. 

CTS HYBRID STANDARD DESIGNS 

PRODUCT NO. DESCRIPTION 

Operational Amplifiers: 
CTS 0004 High Voltage Operational 

Amplifier 
CTS 0021 H/B Power Operational Amplifier 
CTS 0024 High Slew Operational 

Amplifier 
CTS 0032 Ultrafast FET Operational 

Amplifier 
CTS 0041 H/B Power Operational Amplifier 
CTS 0042 Low Cost FET Operational 

Amplifier 
CTS 101A H/B High Performance Operational 

Amplifier 
CTS 2101 Dual High Performance 

Operational Amplifier 
CTS 108A H/B Super Beta Operational 

Amplifier 
CTS 2108 Dual Super 8eta Operational 

Amplifier 
CTS 111 H/B Operational Amplifier 
CTS 2111 Dual Voltage Comparator 
CTS 861 Log IF Amplifier 

Buffers: 
CTS 0002 Current Amplifier 
CTS 0033 Fast Buffer Amplifier 

Sample & Hold Amplifiers: 

When you need a reliable sec
ond source for Hi-Rei Hybrids, 
tested to your custom specifica
tions, think first of CTS Microelec
tronics. For complete technical 
information, prices and delivery 
projection, get in touch with CTS 
Microelectronics, 1201 Cumber
land Avenue, West Lafayette, IN 
47906. 

I CTS 0023 I Sample & Hold Circuit 

MOS Clock Drivers: 
CTSOO07 DC Coupled MOS Clock Driver 
CTS 0009 Two Phase MOS Clock Driver 

Or call (317) 463-2565. Digital Drivers: 
CTS 0006 H/8 Current Driver 
CTS 0008 H/B High Voltage Current Driver 
CTS 0034 High Speed Dual Level 

Translator 

AVAILABLE 
HOW YOU WANT THEM. 

REPLACES 
PRODUCT NO. 

National LH 0004/8838 

National LH 0021/8838 
National LH 0024/8838 

National LH 0032/8838 

National LH 0041/8838 
National LH 0042/883B 

National LH 101/8838 

National LH 2101/8838 

National LH 108/8838 

National LH 2108/8838 

National LH 111/8838 
National LH 2111/8838 
Plessy SL 521 

National LH 0002/883B 
National LH 0033/8838 

I National LH 0023/8838 

National MH 0007/883B 
Nafional MH 0009/8838 

National DH 0006/8838 
National DH 0008/883B 
National DH 0034/8838 

Others say - "Take-it-the-way
we-make-it." CTS will "second 
source" standard hybrids your 
way. 

What a great alternate source 
for standard pin-for-pin Hi-Rei 
Hybrid replacements! When you 
are faced with the "take-it-or-

leave-it" attitude that some major 
suppliers have adopted on Hi-Rei 
Hybrid standards - look to CTS 
Microelectronics. CTS will pro
vide Hi-ReI Hybrids just as you 
want them. And, our prices are 
very competitive. 

brids that don't meet your individ
ual needs. Ask about the CTS-
0002, 6, 8, 21, 32, 33, 34 and 41 as 
alternates for the LH and DH se
Ties. We'll make your standards 
to custom requirements. 

Don't settle for standard hy-

MICROELECTRONICS DIVISION, 1201 Cumberland Avenue. West Lafayette. Indiana 47906 
Post Office Box 1278, Lafayette, Indiana 47902' Phone: (317) 463-2565, TWX: 810-342-1882 

HALEX DIVISION, 1202 McGraw Avenue, Irvine, California 92714 
Phone: (714) 556-2850, TELEX: 68-3448 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

CTS®CORPORATION 
MICROELECTRONICS DIVISION 
HALEX DIVISION 

WE'LL "SECOND SOURCE" 
STANDARD HYBRIDS YOUR WAY 

Now get standard pin-for-pin Hi-Rei 
Hybrid replacements. with produc
tion extras like special screening, 
environmental testing, data logging 
and electrical testing. 

For more than 20 years CTS 
Microelectronics has been a lead
ing producer of Hi-Hel Hybrids 
that can withstand the harshest 
environments. These hybrids will 
meet test standards set out by 
MIL-STD 883. And now they are 
available for fast delivery in many 
pin-for-pin configurations. 

When you need a reliable sec
ond source for Hi-Rei Hybrids, 
tested to your custom specifica
tions, think first of CTS Microelec
tronics. For complete technical 
information, prices and delivery 
projection, get in touch with CTS 
Microelectronics, 1201 Cumber
land Avenue, West Lafayette, IN 
47906. Or call (317) 463-2565. 

HIGH VOLTAGE HIGH 
CURRENT DRIVER/CTS 0008 IB 

fF-! ,+---r-

L-~:;rn:::;;;;;~~+ 
'" Fa 

FEATURES 
1, Operation from a single +10V to +45V 

power supply. 
2. Low standby power dissipation of only 

35MW for 28V power supply. 
3. 3.OA, 50MS pulse current capability. 
The CTS 0008 IB is a hybrid high voltage, 
high current driver, designed to accept stan
dard DTL or TTL input levels and provide a 
pulsed load up to 3A from a continuous sup
ply voltage up to 45V. AND inputs are pro
vided with an EXPANDER connection, should 
additional gating be required. . 

Since one side of the load is grounded, 
there is less likelihood of false turn-on due 
to an inadvertant short in the drive line. 
The high pulse current capability makes the 

CTS 0008 IB ideal for driving nonlinear re
Sistive loads such as incandescent lamps. 
The circuit also requires only one power sup
ply. for functional operation. 

. DUAL HIGH SPEED 
LEVER SHIFTER/CTS 0034 CB 

W R1 ~""~7 .310M •• 

. 785 M.~ 

-*-- .015 

~mKfW~ 
'>0 . ==r 
~ j J ~ ~~ '" .290 .100· .014 '"'100 

J20 (TvP) Oil 

The Model CTS 0034 CB Dual High Speed 
Level Shifter is used to provide an interface 
between TTL/DR, and MOS/JFET, voltages. 
The circuit features large output swings to 
25 volts, output currents to 100 mA and high
speed operation. 

SAMPLE AND HOLD CIRCUIT I 
CTS 0023 ZB 

FEATURES 
1. Output short circuit protected. 
2. Extremely low drift rate: .5 mY/sec typo 

with .01 ,uF teflon capacitor. 
3. TTL or DTL compatible logic input. 
4. Operates with just ±15V or with ±15V and 

a separate.+5V logic supply for improved 
noise immunity. 

5. Voltage offset adjustable to zero using a 
10K pot with wiper at V-. 

6. Military grade processing per MIL-STD-
~a . 

7. Pin-for-pin replacement for LH 0023. 
The CTS 0023 ZB is a. high performance 
sample and hold circuit that exhibits an ex
tremely low drift rate. Some typical applica
tions include: Sampled Data Systems, D/A 
Deglitchers, Analog De-Multiplexers and A/D 
inputs. 

MICROELECTRONICS DIVISION, 1201 Cumberland Avenue, West Lafayette, Indiana 47906 
Post Office Box 1278, Lafayette, Indiana 47902. Phone: (317) 463-2565, TWX: 810-342-1882 

HALEX DIVISION, 1202 McGraw Avenue, Irvine, California 92714 
Phone: (714) 556-2850, TELEX: 68-3448 

HIGH VOLTAGE CURRENT 
DRIVER/CTS 0006 IB IF-lltb 

~j 
2:JOM .. 

L-.£;;m~~-+ 

FEATURES 
1. Operation from a single +10V to +45V 

power supply. 
2. Low standby power dissipation of only 

35MW for 28V power supply 
3. 1.5A, 50MS pulse current capability. 
The CTg 0006 IB is a hybrid high voltage, 
high current driver, designed to accept stan
dard DTL or TTL input levels and provide a 
pulsed load up to 1.5A from a continuous 
supply voltage up to 45V. AND Inputs are 
provided with an EXPANDER connection, 
should additional gating be required. 

Since one side of the load is grounded, 
there is less likelihood of false turn-on due 
to an inadvertant short in the drive line. 

The high pulse current capability makes 
the CTS 0006 IB ideal for driving nonlinear 
resistive loadS such as incandescent lamps. 
The circuit also requires only one power· 
supply for functional operation. 

LOG INTERMEDIATE 
FREQUENCY AMPLIFIERI 
CTS 861 GB 

~~b'·'· 
JJ3S 

e
"'~ 0305 I 

~ OM", 

8LEADS -..[]O n DO 0500 MIN 

g-iHt: D1A INSUlATOR 
O!'>OMAX 

The CTS 861 GB is a cermet hybrid inte
grated circuit. This wideband amplifier is in
tended primarily for use as one stage of a 
log IF amplifier, with midband frequency of 
10 MHz to 100 MHz. It has a voltage gain of 
typically 12 dB, which is flat to within .6 dB 
typically from 30 to 100 MHz. These units 
have RF output which is limited to .5V typi
cal and can be directly coupled to the fol
lowing stage. The detector has current out
put which makes possible the direct sum
ming of several output stages. 
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CTS®CORPORATION 
MICROELECTRONICS DIVISION 
HALEX DIVISION 

WE'LL "SECOND SOURCE" 
STANDARD HYBRIDS YOUR WAY 

OPERATIONAL AMPLIFIERS 
HIGH SLEW RATE OPERATIONAL 
AMPLIFIER!CTS 0024 GB 

~O'3"Ob' 
"'03i5 

~::J 

!ill! 
0.'110 

The CTS 0024 GB is a very wide bandwidth, 
high slew rate operational amplifier intended 
to fulfill a wide variety of high speed appli
cations such as buffers to A to 0 and 0 to 
A converters and high speed comparators. 
The device e'xhibits useful gain in excess of 
50 MHz making it possible to use in video 
applications requiring higher gain accuracy 
than is usually associated with such ampli
fiers. It is plug-in compatible with LH 0024. 

HIGH SLEW RATE "FET 
OPERATIONAL AMPLIFIER! 
CTS 0032 ZB 

The Model CTS 0032 ZB FET Operation Am
plifier is a high speed device capable of 500 
VI p,sec, slew rates and band widths of 70 
MHz. The JFET input provides input imped
ances of 1012 ohms. The high speed, high im
pedance performance lends itself for use in 
O-A summing amplifiers, sample and hold 
circuits, integrators and video amplifiers. 

POWER OPERATIONAL 
AMPLIFIER! 
CTS 0021 ZB 

FEATURES 

!!l!!OIA 
0'" 
21«)lES 

1. Output current 1.0 Amp. 
2. Low input offset voltage and cu rrent. 
3. Output voltage swing ±12V into 10 ohms. 
4. Options on high reliability processing. 
5. Moisture less than 1000 PPM. 
6. Solderability shall conform to MIL-STO-

883B, Method 2003. 
The CTS 0021 ZB is a general purpose opera
tional amplifier featuring an output current 
in excess of one ampere at voltage levels of 
±12V and is compensated with a single ex
ternal capacitor. 

BUFFER AMPLIFIER! 
CTS 0033 ZB 

FEATURES 
1. Slew rate 1500 V/p,sec. 
2. Propagation delay 1.2 nsec. 
3. Input impedance 10" ohm. 
4. Input bias current 50 pa. 
5. Output impedance 6 ohm. 
6. Output voltage swings ±13V. 
7. Bandwidth 100 MHz. 
The Model CTS 0033 ZB Voltage Follower is 
a high-speed buffer used to provide high 
input impedance and low output impedance 
for interfacing and line driving requirements. 
Typical performance specifications permit 
wide-range usage in many applications. 

MICROELECTRONICS DIVISION, 1201 Cumberland Avenue, West Lafayette, Indiana 47906 
Post Office Box 1278, Lafayette, Indiana 47902. Phone: (317) 463-2,565, TWX: 810-342-1882 
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BUFFER AMPLIFIER! 
CTS 0002 GB 

FEATURES 
1. Slew rate 200 VI p,sec. 
2. Bandwidth 300 MHz. 
3. Output current (pulsed) 400 mAo 
4. Output voltage swing approaches supply 

voltages. 
5. Input impedance 400 KO. 
8. Output impedance 60. 
7. AC current gain 20 AlmA. 
The CTS 0002 GB Buffer Amplifier is a high 
speed, high impedance follower used with 
operational amplifiers to increase the current 
output drive. Other applications include line 
driving, and high speed 01 A conversion. 

0.2 AMP POWER 
OPERATIONAL AMPLIFIER! 
CTS 0041 ZB 

FEATURES 
1. Output current 0.2 amp. 
2. Offset null capability. 
3. Low input offset voltage and current. 
4. Output voltage swing ±14V into 100 ohms. 
5. Options on high reliability processing. 
6. Moisture less than 1000 PPM. 
7. Solderability shall conform to MIL-STO-

88SB, Method 2003. 
The CTS 0041 ZB is a general purpose opera
tional amplifier featuring an output current in 
excess of 200 mA at voltage levels of ±12V 
and is compensated with a single external 
capacitor. 
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CTS®CORPORATION 
MICROELECTRONICS DIVISION 
HALEX DIVISION 

WE'LL "SECOND SOURCE" 
STANDARD HYBRID~ YOUR WAY 

OPERATIONAL AMPLIFIERS 
DUAL VOLTAGE COMPARATOR/ 
CTS 2111 EB 

,. 151.,31111 '0' 

FEATURES 
1. Short circuit protection. 
2. Offset null capability. 
3. Large common-mod&, and differential volt-

age range. 
4. Low power consumption 
5. Options on high reliability processing. 
7. Moisture less than 1000 ppm. 
8. Solderability shall conform to MIL-STD-

883B, Method 2003. 
The CTS 2111 EB Dual Voltage Comparator 
cons isis of two 111 type voltage compara
tors in a single hermetic package. The 111 
vpltage comparator has input currents ap
proximately a hundred times lower than de
vices like the uA710. They are designed to 
operate over a wider range of supply volt
ages; from standard ±15V Op Amp supplies 
down to the single 5V supply used for IC 
logic. The output is compatible to RTL, DTL, 
and TTL as well as MOS circuits. Further, it 
can drive lamps or relays, switching voltages 
up to 50V at currents as high as 50 mAo 

DUAL OPERATIONAL AMPLIFIER/ 
CTS 2108 AEB 

,. 111.,31211 10 • 

PIN NO. ,.L-7I'i'rtTTTTTTTT'TT1h-rl 
INDENT 

FEATURES 
1. Maximum input bias current of 3.0 nA over 

temperature. . 
2. Offset voltage less than .5 mV. 
3. Offset current less than 400 pA over tem-

perature. 
4. Low supply current. 
5. Drift 5 /LV/cC. 
6. Options on high reliability processing. 
7. Moisture less than 1000 ppm. 
8. Solderability shall conform to MIL-STD-

883B, Method 2003. 
The CTS 2108 AEB Dual Operational Ampli
fier consists of two 108A type Op Amps in a 
single hermetic package. The 108A Op Amp 
is a precision operational amplifier featuring 
low input currents and extremely low offset 
voltage, making it possible in most cases, to 
eliminate offset adjustments .. 

SCHEMATIC DIAGRAM SCHEMATIC DIAGRAM 
PIN CONFIGURATION 
1. V+ A 
2. GND (Emitter) A 
3. Non·lnverting Input A·.4 ~ . __ ----.J, ...... 
4. Inverting Input A 
5. V- Aand B 
6. Balance B 
7. Balance/Strobe B 140----' 
6. Output B 130------' 
9. V+ B 

10. GND (Emitter) B 
11. Non-Inverting Input B 12 
12. Inverting Input B 
13. Balance A 11 
14. Balance/Strobe A 
15. Output A 
16. NC 

NOTE 1: The Dual-In-Line package must be derated based 
on a thermal resistance of 100cC/W, junction to ambient. 
NOTE 2: This rating applies for ±15V supplies. The posi
tive Input voltage limit is 30V above the negative supply. 
The negative input voltage limit is equal to the negative 
supply, whichever is less. 

PIN CONFIGURATION 
1. V+ A 
2. Freq. Camp. A 
3. Freq. Camp. A 
4. I nvertlng Input A 

2 5. Non-Inverting Input A 
6.V-AandB 
7. NC 
6. Output B 
9. V+ B 

10. Freq. Camp. B 
8 11. Freq. Camp. B 

12. Inverting Input B 
10 13. Non-Inverting Input B 

12 

14. NC13~--,,,,,,, 
15. NC 
16. Output A 

14 

16 

10 

11 

NOTE 1: The Dual-ln-L1ne package must be derated based 
on a thermal resistance of 100cC/W, junction to ambient. 
NOTE 2: The inputs are shunted with back-to-back di.odes 
for overvoltage protection. Therefore, excessive current 
will flow if a differential input voltage in excess of IV Is 
applied between the inputs unless some limiting resistance 
is used. 
NOTE 3: For supply voltage less than ±15V, the absolute 
maximum input voltage is equal to the supply voltage. 

MICROELECTRONICS DIVISION, 1201 Cumberland Avenue, West Lafayette, Indiana 47906 
Post Office Box 1278, Lafayette, Indiana 47902' Phone: (317) 463-2565, TWX: 810-342-1882 
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DUAL OPERATIONAL AMPLIFIER/ 
CTS 2101 AEB 

FEATURES 
1. Short circuit protection. 
2. Offset null capability. 
3. Large common-mode and differential volt-

age range. 
4. Low power consumption. 
5. No latch up. 
6. Options on high reliability processing. 
7. Moisture less than 1000 ppm. 
8. Solderability shall conform to MIL-STD-

883B, Method 2003. 
The CTS 2101 AEB Dual Operational Ampli
fier consists of two lOlA type Op Amps in a 
single hermetic package. The 10tA Op Amp 
is.a general purpose operational amplifier 
featuring high gain, short circuit protection, 
simplified compensation and excellent tem
perature stability. 

SCHEMATIC DIAGRAM 
PIN CONFIGURATION 
1. V+ A . 
2. Freq. Camp. A 
3. Freq.Comp./Offset Null A 
4. Inverting Input A 4 
5. Non-Inverting Input A 
6. V- AandB 
7. Offset Null B 
6. Output B 
9. V+B 

10. Freq. Comp. B 
11. Freq. Comp./Offset Null B 

16 

3 

t----o6 

12. Inverting Input B 12 n.... __ ...... ~1 
13. Non-Inverting Input B 

10 

14. Offset Null A 
15. NC 
16. Output A 

13 V----."'~I 11 

'----<>9 

NOTE 1: The Dual-ln:Une package must be derated based 
on a thermal resistance of 100oC/W, junction to ambient. 
NOTE 2: For ambient voltage less than ±15V, the absolute 
maximum input voltage is equal to the supply voltage. 
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HALEX DIVISION 
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STANDARD HYBRIDS YOUR WAY 

ATTENUATORS 
DIP ATTENUATOR/SERIES 196 

NOTES: 
1. Refer to drawing 

above and to sche
matic Ibelow 

2. Switch positions as 
shown have atl 
attenuators in. 

3. Dimensions shown 
are nominal. 

jJ II BBBB .~80 
PIN 1 ABC DJ 

f--. -- .886-J 

~ 
-T 

.350 MAX .300 

L_~~~~-.l 

. MINIMUM LEAD 1-.300::l~ .010 
LENGTH BEYOND 
SOLDER FILLET 

UNBALANCED "PI" ATTENUATOR 

A B 
I I I I 
I I 

INPUT I I 
I 

: 14 116 3 
I 

The 196 Series is a very reliable replacement 
for thumbwheel switch-type attenuators pro
viding substantial cost savings. It is available 
with a bottom-seal or both top and bottom 
sealed switch. When ordering or requesting 
pricing please specify seal type, part number, 
and attenuation option required. For example: 

"196600-02 top and bottom seal" is a totally 
sealed 600 ohm 1,2,4, and 6 dB attenuator. 
"196075-04 bottom seal" is a 75 ohm at
tenuator with bottom seal and 2, 4, 8, and 
16 dB attenuation values. 
The 196 Series Switchable Attenuator is 

available in 75 Ohm and 600 Ohms and is in 
a standard 01 P package. Attenuators are 600 
Ohm or 75 Ohm unbalanced PI or T configu
ration networks. Standard attenuators are 
available in values ranging from .1 dB to 
16 dB in increments of .1 dB to 2 dB. This 
product can be designed to meet your. at
tenuation characteristics. The following are 
some popular attenuation values:. 

ATTENUATOR SECTION 
OPTION 

VAR. A B C D 

-01- .1 .2 .4 .8 
-02- 1 2 4 8 
-03- 1.6 3.2 6.4 12.8 
-04- 2 4 8 16 
-05- .25 .5 1 2 
-06- 1.5 3 6 12 

C D 

I I 
I I 
I I 

I I OUTPUT 
: 10 i 12 
I I 

r-
______ J 

r--
______ J 

r--
______ 1 

r--
______ J 

I I 
I I 
I R1 I R5 
I I 
I R2 R3 I R4 R6 
I I 
I I 
I I 
I I 
I I 

I I 4 
I I 
I ; L _____ L ____ 

15 13 

NOTE 1: Switch positions are with all attenuators In. 
NOTE 2: X Indicates switch terminals. 

I 
I 
I R8 
I 
I 
I 

R7 R9 
I 
I 
I 
I 
I 6 
I 
I L _____ 

11 

NOTE 3: Interconnections shown by heavy lines are typical. 

ladlvidull Attenuation Individual Attenuation 

Allenultton 
Toieranci Tolennn 

dB Attenuation dB 
Rangl Ranga 

(see note 1) 75 ohm 600 ohm (see note 1) 75 ohm 600 ohm 

:::;.8 dB ±.0125 ±.0125 4 dB ±.040 ±.025 
:::;2 dB ±.O25 ±.025 6 dB ±.054 ±.O25 

3 dB ±.029 ±.O25 8 dB ±.O70 ±.O25 

I 
I 
I R11 
I 
I R10 R12 
I 
I 
I 
I 
I 
I 8 
I 
I 

Individual Allenualion 

Attenuation 
Rangl 

Tolerance 
dB 

(see note 11. 75 ohm 600 ohm 

12 dB ±.O90 ±.O50 
16 dB ±.105 ±.O50 
20 dB ±.115 ±.O50 

NOTE 1: Please consult the factory for other attenuation values available between .1 dB and 20 dB. 
NOTE 2: The maximum cumulative tolerance for any combination of attenuations from different ranges may be calculated by 
summing the indiVidual attenuator tolerances. 
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PCM TRANSMIT FILTER/ 
CTS 600133 
PCM RECEIVE FILTER/CTS 600134 

C-l.25MAX.~ 

DATE CODE 
600133-1 "" 

XXXX ~ 

(YEAR, WEEK) mWluui]OOrn:W 

o L +·050 I -.000 
_600--1 

.2~wmrvmmt=r 
MAX. ~.100 11 PLACES I .150 

--1.100 ±.025 

The 600133 is a modified fifth order elliptic 
lowpass filter which passes frequencies to 
3.2 kHz and attenuates all stopband freq\len
cies above 4.5 kHz. The 600133 is a plug in 
replacement for the National AF133. 

The 600134 is a modified fifth order elliptic 
lowpass filter which passes frequencies to 

'3.2 kHz while compensating for the (SIN X) 
IX response and attenuates stopband fre
quencies above 4.5 kHz. The 600134 is a plug 
in replacement for the National AF134. 

300 BAUD FSK TRANSMIT HYBRID/ 
CTS 1262 
300 BAUD FSK RECEIVE HYBRID/ 
CTS 1267 

1·900=-=-=t 

11 e" ~OO CTS 1262 !!JIo 
. 8152 

,1 'r 
i D 

1--.600--1 

.2125~ 
-t---= 

.150 
-L--H D H D DO 

The CTS 1262 is a switch able bandpass 
transmit filter which includes a duplexer 
(two-to-four wire converter) and a voltage
controlled squelch. The part is fully electri
cally compatible (pin-for-pin) with Cermetek's 
CH 1262. It is intended for use between an 

·FSK modulator and the telephone line in 
103/113-type modems. 

The CTS 1267 is a switchable bandpassl 
band reject filter and a soft-limiter/amplifier. 
The part is fully electrically compatible (pin
for-pin) with Cermetek's CH 1267. It is in
tended for use between a telephone line, 
data coupler, or line hybrid and an FSK de
modulator in 103/113-type modems. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1667 



3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 

• • 

in Telecommunications, Computers, 

Industrial, Me.dical, and 

Military Applications ... ' 

• Custom/Semi-Custom IC's· Modem Circuits 
• Disk Drive Circuits • Filters 
• Operational Amplifiers • Timing Circuits 
• Function Generators • 'Tone Decoders 
• Multipliers/Modulators' • Repeaters 
• Display Drivers • High Current Drivers 
• Phase-Locked Loops • Line Interface Circuits 
• Surface Mount IC's • Voltage Regulators 

3130 

EXAR GOES ONE STEP FURTHER. 

A-1668 

Wri~e us on your letterhead and 
we'll send you our complete product line data boOk. 

~~R 
Corporation 

750 Palomar Avenue 
P.O. Box 3575 

Sunnyvale, CA 94088-3575 
(408) 732-7970 

TWX 91 0-339-9233 

See us in IC Master - Linear & Custom/Semi-Custom for further information 

For manufacturers' sales offices, see yellow pages EEM 1985 
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Ellar .. · .r on and 
~8'" 

surtace-
Pick from Exar's family 

of surface mount devices and reap the benefits, 
lower assembly costs, smaller boards, higher performance ..• 

Floppy Disk Read Amplifier-XR-3470A1XR-3470B - Performs the 
complete read back function, converts readback signal from magnetic head 

to a digital pulse. Features low peak shift and low input amplifier gain 
variation ... from device to device. 

Floppy Disk Write Amplifier - XR-2247IXR-2247A - Provides the complete 
interface function between write data signals and a tunnel-erase magnet 

head. Incorporates diode switching for read/write transfer, eliminating the 
need for external diodes. 

Pulse-Width Modulating Regulator - XR-494IXR-495 - Provides the 
functions necessary to configure a pUlse-width modulating regulator. 

Includes 5-volt regulator, error detectors, an oscillator, dead-time control 
comparator and necessary control circuits. 

Monolithic Tone Decoder - XR-567 - A monolithic single chip phase
locked loop ideal for Touch-Tone® decoding, sequential tone decoding, 

communications paging, ultrasonic remote control and telemetry decoding. 
Quad Line Driver/Receiver- XR-14alXR-1489A - The Exar XR-1488 Quad 
Line Driver and 1489A Quad Line Receiver devices enable interfacing with 

data terminal TTL levels to RS-232C compatible systems. 
Both devices feature output current limiting. 

Precision Waveform Generator - XR-8038IXR-B038A - The XR-8038 is a 
precision waveform generator in a single IC package. It produces sine, 

square, triangular, sawtooth and pulse waveforms with distortion of 0.5%, 
or less, and operates to 1 MHz. 

High-Voltage, High-Current Darlington Transistor Arrays - XR-2201 , XR-2202, 
XR-2203, XR-2204- Each IC comprises 7 NPN Darlington pairs. All feature 

open-collector outputs and protection diodes for driving inductive loads 
and other high-current drive applications. 

Quad and Dual Operational Amplifiers - XR-4741IXR-3403; XR-4558-
XR-4741 is a quad op amp,similarto the popular741 but superior in slew rate, 

bandwidth and noise level. It's fine for audio amplifiers and active filters. 

Semi-custom and Custom ICs- Exar can also supply 
surface-mount ICs in up to 40 pin packages for semi

custom and custom requirements., 

Exar has the Answer! To order your free copy of 
Exar's Surface-Mounted Devices Brochure, 

write or call Exar. 

Touch-Tone is a trademark of the American Telephone and Telegraph Company. 

EXAR Corporation 
750 Palomar Avenue 
Sunnyvale, CA 94086 
408n32-7970 
lWX 910-339-9233 

See us in IC Master - Linear & Custom/Semi-Custom for further information 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 

HyComp 
Delivers 
Precision Thin-Film 

.3130 

VOLTAGE 
REFERENCES 

+ 10V, -10V, :t 10V 

PARAMETERS MODEL_ HC2700/2720/2701/2702 HC2710/2721/2711/2712 

FEATURES 
• MIL·STD·883C and industrial versions 

• Excellent thennal stability over temper· 
ature (to :t 1 ppm/°C) 

• Fully guaranteed to :t 10mA output over 
full operating temperature range 

• Short circuit protected 

• No need for external temperature· 
stabilizing elements 

Output Voltage 
HC27OO12710 
HC272012721 
HC270112711 
HC2702I2712 

Temperature Drift (1) 
HC27OOI2710 
HC272012721 
HC270112711 
HC270212712 +'10V Output 

-10VOutput 

Line Regulation 
HC272012721 
All Other. 

Load Regulation 
HC272012721 
All Other. 

Output Current (3) 
HC272012721 
All Others (Over Temp.) 

+ 10.000 ± O.OO5V + 10.000 ± O.OOW 
+ 10.000 ± O.OOZV + 10.000 ± O.OOW 
-10.000 ± O.OO5V - 10.000 ± O.OOW 
± 10.000 ± O.OOSV ± 10.000 ± O.OOW 

± 3ppm/'C max. ± lppm/'C max. (2) 
±4ppml'C max. ± lppm/'C max. (2) 
± 5ppm/'C max. ± lppm/'C max. (2) 
± 5ppm/'C max. ± lppm/'C max. (2) 
±5ppm/'C max. '" 2ppm1"C max. (2) 

200,.VN max. 2OO~VN max. 
250pVN max. 2OO~VNmax. 

5O~v/mA. typo 5O~V/mA. typo 
l00~V/mA. max. 5O~VImA. max. 

5mA SmA 
±10mA ±10mA 

• Available in several packages 
(hermetically sealed 14 pin DIP, leadless 
chip carrier, flatpacks) 

Long Term Stability 25ppm/looo Hours. All Models 

Operating Temperature (4) 
HC27XX -25'C to +85'C 
HC27XX·883 - 55'C to + 125'C 

Package Style 
HC272012721 TO·99 TO·99 • Proprietary Nichrome reSistors, laser 

trimming and stabilization 
HC272012721·LCC Leadl ... Chip carrier Leadless Chip carrier 
All Others 14·Pln DIP 

NOTES: 1. Measured from 25'C to T (min) and 25'C to T (max). 
2. Temperature drift ±5ppm/'C outside the -25'C to +85'C range. 

Thin-Film 
CUSTOM HYBRIDS 

3. For specified load regulation. 
4., For .peclfled temperature drift. 

HyComp designs, manufactures and screens custom 
hybrids for industrial and MIL·STD·883C requirements. 
Whatever you need, including: 

• Stable Instrumentation Amplifiers: 
Variable gain; accurate to 0.01 % 

• Complete AID and D/A Converters: 
8·, thru 12-bit models 

• Precision Signal Filtering: 
Anti-Alias, Low Pass, High Pass 
and Bandpass precision filters 

• Specialized signal gain functions: 
Computer-controlled amplifiers 

Bring us your hybrid circuit application. If our standard 
hybrids won't do the Job, we'll deSign and build the exact 
circuit required. Call us today for fast results, 

e 
HyCarnp.lnc. 
Union Ave., Sudbury, MA 01776·0377 
Tel: (617)443·4631 e TWX: 710-347·0385 

A'1670 For manufacturers' sal~s offices, see yellow pages 

14·Pln DIP 
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COMMERCIAL HYBRID 
PACKAGED FOR SURFACE MOUNI: .. 

POWER HYBRID UTIUZING 
A BeO SUBSTRATE 

EEM 1985 

EXPERIENCE 
Hytek has over ten years experience in 

the design and production of hybrid circuits 
and has earned a reputation as a high quality 
manufacturer. Currently Hytek's circuits service 
the Medical, Networking, Computer, Military, 
Automatic Test Equipment, 1elecommunications 
and other fields of electronics. 

ENGINEERING 
Hytek's engineering capabilities include 

Circuit Design, Gate Array Design and Hybrid 
Design. Hytek's Calma and Hewlett Packard 
CAD Systems allow Hytek to provide accurate 
and fast initial designs. 

MANUFACTURING 
Each of Hytek's three manufacturing 

locations is a modem, well equipped 
facility. 

The Los Gatos, California facil
ity is designed to produce large 

volumes of complex chip and 
wire hybrid circuits. The thick 

film is produced in a new, clean 
room environment and laser trim

die attach and wire bonding are 
. __ .1'_1'-~"" with new automatic equip-
The Fremont, California plant manufac

large volumes of custom molded resistor 
and RIC networks as well as surface mounted 
assemblies. Carson City, Nevada produces 
Hytek's Digital Delay Lines. 

Hytek's Quality Assurance program 
incorporates the applicable requirements of 
MIL-Q-9858, MIL-I-45208 and calibration 
certification of MIL-STD-45662 traceable to the 
National Bureau of Standards. Furthermore, 
it's Hytek's intention to have in place in 1985, 
a facility certified to MIL-STD-883C, 
MIL-STD-38510 Appendix G and MIL-STD-1772. 

HYTEK MICROSYSTEMS, INC. 
980 UNIVERSITY AVENUE 
LOS GATOS, CA 95030 
TELEPHONE 408/395-2300 
TWX 910-597-5393 

For manufacturers' sales offices, see yellow pages A·1671 
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• Data Conversion 
Products 

• Signal Conditioning 
Products 

• Data Acquisition 
Systems 

• Hybrid Circuits 

• Custom·Products 

Analog-To-Digital Converters 
• Resolution to 16Bits 
• Full Line of Integrating and 

Successive Approximation 
Types 

Digital To Analog Converters 
• Resolution to 18 Bits 
• Multiplying DACs 
•. Video DACs to 100 MHz 
• Triple (RGB) Video DACs 

with RAMs 

Data Acquisition Systems 
• 12, 14 and 16 Bit Resol~ution 
• Up to 16 Input Channels 
• Complete System in Hybrid 

or Module 

A·1672 

Sample & Hold Amplifiers. 
• Acquisition Times to 15 ns 
• Aperture Times to 0.2 ns 
• Bandwidth to 60 MHz 

Function Modules 
• Log Amplifiers 
• Multipliers 
• Dividers 
• Multifunction 

Amplifiers 
• Wide band to 50 MHz 
• Fast Slew to 1 KV /pSec 
• High Voltage and Current 
• Electrometer Amps 
• Instrumentation Amps 
• Chopper Stabilized 

Power Hybrids 
• Actuator brivers 
• Gyro Drivers 
• DC/DC Converters 

VIFs and FlYs 
• To 10 MHz 

.• To +10 Volts 

Monolithic V IF IV 
• Frequency to 1 MHz 
• Single Ended Supply 
• 14 Pin Dip Package 

Pincushion Module 
• Corrects Pincushion Error 

in CRT Displays 

Power Supplies 
• Module Supplies 
• DC/DC Converters 

Scale Systems 
• Custom Designed 
• Conditions/Digitizers 

Custom Products 
• Guaranteed to Perform 

Satisfactorily in Your System 

i!1intech 
"Custom Service Is Our Standard" 

For more information on these 
and other Intech products, 
contact Derrell Bridgman at: 
Intech Microcircuits Division 
2270 Martin Avenue 
Santa Clara, California 95050 
Telephone: 408/988·4930 
TWX: 910·338·2213 

For manufacturers' sales offices, see yellow pages EEM 1985 
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1k§1I Integrated Circuits Incorporated 

CUSTOM HYBRID CIRCUITS 

Producing high quality 
custom hybrid circuits is an art 
no one learns overnight. And 
producing circuitrY consistently 
recognized as the finest in the 
industry takes years. 

That's the secret behind the 
success of Integrated Circuits 
Incorporated. Building custom 
thick-film hybrid circuits has 
been our specialty since 1969. 
And we've used all of that 
experience to perfect our 
expertise in not only technical 
capabilities and quality, but 

EEM 1985 

also in program management 
arid customer coordination. 

We can design a circuit to 
your specification, or convert 
your circuit to a miniature 
hybrid design. Either way, it 
must pass the rigid quality 
assurance requirements basic 
at ICI - MIL-I-45208, MIL
STO-883, MIL-M-38510, and MIL-
0-9858 as applicable. 

For military, airborne or 
industrial requirements, you'll 
find ICI to be responsive, 
capable and reliable. 

For manufacturers' sales offices, see yellow pages 

II<§I Integrated 
c: I Circuits 

Incorporated 

10301 Willows Road 
Redmond, Washington 98052 
(206) 882-3100 
TWX: 910-443-2302 

A·1673 
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International 
Microelectronic 
Products 

3130 

CUSTOM & SEMI-CUSTOM LSI PRODUCTS 

FOUNDRY FULL SEMI 
~ECHNOLOGY GEOMETRY METAL POLY SERVICES CUSTOM CUSTOM 

51' SINGLE SINGLE ~ 

NMOS 
3.51' SINGLE SINGLE ~ 

31' SINGLE SINGLE ~ ~ 
2p. 1986 1986 ~ ~ 

P-WELL 51' SINGLE SINGLE ~ ~ 
51' SINGLE DOUBLE ~ ~ 

3.51' SINGLE SINGLE ~ 

CMOS 31' SINGLE SINGLE ~ ~ ~ 
31' SINGLE DOUBLE ~ ~ ~ 
31' DOUBLE SINGLE ~ ~ ~ 
21' DOUBLE SINGLE ~ ~ ~ 

N~WELL 31' SINGLE SINGLE ~ 
31' DOUBLE SINGLE ~ 

CMOS 21' DOUBLE SINGLE ~* ~ 

* INCLUDES NSC SCX6200 GATE ARRAY FAMILY 

SEMI-CUSTOM VIA IMP STANDARD CELL/CELL LIBRARY 

• FULL DESIGN SERVICES 
,. DAISY AND MENTOR WORK STATION INTERFACE 

IMP Corporate Headquarters 

2830 North First Street 

San Jose, CA 95134 

PH (408) 262-9100 

TWX 910-338-2274 

TLX 449-1041 

A·1674 

• GATE ARRAY NET LIST CONVERSIONS 

• MIXED MODE DESIGNS WITH ANALOG AND/OR MEMORY 

Sales Offices 

IMP Eastern Area Sales Office 

555 Broad Hollow Road 

Melville, NY 11747 

PH (516) 752-1166 

TLX 497-0515 

IMP (U.K.) Ltd. 

10 Bath Road, Old Town 

Swind~n, Wiltshire 

. ENGLAND SNI 4BA 

PH (0793) 61.51.66 

TLX 444263 IMP-G 

For manufacturers' sales offices. see yellow pages 

IMP (Belgium) SAINV 

Keizerlaan 18 

1900 Overijse 

BELGIUM 

PH (02) 657.2403 

TLX 26319IMPBRU-B 

EEM 1985 
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iItIP International Microelectronic Products 

DIGITAL CELLS 
CELL NAME fUNCTION 
AN2 2- [NPL ANI] GATE BL AS NAND & 
aN'I 'I-INPUT AND GATE BUILT Ae; NAND" 
aNh. 4-INPUT ANILGATE BUILT Ae;NAND " 
rR? rl nrK ......... nATnn F"nR r.aTF" F"I TP F"lnpe; 
rR'I rl nrK .......... nATnn F"nR TRaNe;MTe;C;TnN r.aTI'" 1'"1 TP F"I npe; 
CB4 CLOCK GENERATOR fOR TRANSMISSION GATE fLIP fLOPS 
CLKBLf! 2 PHASE CLOCK GENERATOR 
CLKBUf2 2 PHASE CLOCK GENERATOR WITH 2P 2N ORIVER NODES 
Dff fUL Y STATI o f P f P 
Dff! fULL Y STATIC 0 fLIP fLOP (D- & CLK- IN CELL) 
0F"1'"2 I'"ULLY e;TATIC D F"LIP !'"LOP (0- IN r.ELL) 
nl'"l'"r F'III v e;TaTTr n F'I TP F'I np WTTI< 1"1 F'IlD lACTIVEIHGH' 
nl'"l'"r.1 F"IIII v C;Tanr. 0 F"I TP 1'"1 np IIITTJ.I rll'"aR ;arnvl'" J.lTr.J.I\ rD. " rl K-' 
nF'F'1 <"I" V CTIlTT,.. n <", TD <", nD WTT" nnn 'M'TT'}" nw, 
DFFP fULLY STATIC 0 fLIP FLOP WITH PRESET (ACIIVE HIGH) 
nFFP] fULLY STATIC 0 FLIP fLOP WITH PRESET (ACTIVE HIGH) (0- & CLK-) 
DffPC FULLY STATIC 0 FLIP fLOP WITH PRESET & CLEAR (ACTIVE HIGH) 
OFFPC1 FULLY STATIC 0 F [P f P WITH PRESE & CLEAR (AC VE H[GH/C- & CLK- N CEl.) 
DfFPC2 FUL . Y STATIC FLIPFLOPWIIH ACTIVE LOW PRESET & CLEAR 
DEMUX24 2 LINE TO 4 LINE nl'"rnnI'"R.lDEMUL TIPLEXER WITHOUT ENABLE 
nl'"l.JlllI'IA 'I TNI'" Tn R TNI'" nl'"rnnl'"Rlnl'"l.Jl1i TTPll'"lIl'"R IIITTJ.lnllT I'"NIlRII'" 
INV INVERTER 
INV2 INVERTING BUFFER (2P 2N) 
INV3 INVERTING BUFfER (3P 3N) 
INV4 INVERTING BUFFER (4P 4N) 
NA2 2- [NPL NAN[ GA TE 
Na?lI? NAND-OR COMBINATION 
NA2X2X2 NAND-OR [ON 
"1l?V'" NIlNn_nR 
Na?lI'1l1'1 NAND-OR 
NA2X4 NAN~-OR COMBINATION 
NA?1I4X4 NANn-nR 
NA3 3-INPUT NAND GATE 
NA3X2X2 NAND-OR COMBINATION 
Nah 4-INPlIT NAND GATF 
Nao; s-INPUT NAND GATE 
N02 2~INPUT NOR GATE 
Nn?lI? NnR_aNr 
N02X2X2 NOR-AND COMBINATION 
NO?X'I NnR-aNn ,n, 

Nn?lI'1l1'1 NnR_aNn rnN 
Nn?1I4 NnR-aNn rnN 
"n?lIhllh NnD_aNn rnt.J 
N03 3-INPUT NOR GATE 
Nn'lll? NQR-ANDCOMBINATION 
N03X222 NOR-AND COMBINATION 
N03X2X2 NDR-AND COMBINATION 
N04 4-INPUT NOR GATE 
N05 5-INPUT NOR GATE 
OR? 2-INPUT OR GATE BUILT AS NOR & INVERTER 
OR2X2X2 OR-AND 'ION 
OR2XlXl nR-aNn 'TnN 
DR'I "'_ Tt.ID"T nD "liT" O:>"T' T IlC ... nD R-

DRA h_TNPIiT DR r.aTI'"RIlTI T ae; NnR " 
TBDL TRANSPARENT LATCH WITH TRISTATE BUS DRIVER 
TOFf D FLIP FLOPS USING GATES 
TOFF2 D FLIP FLOPS USING TRANSMISSION GATES 

DFFP FI [P fl.OP W] TH PRESE· USING GATES 
TnF"I'"PR o FLIP !'"LOP WITJ.I PRF<;ET " RESET IIe;TNG GATFe; 
TnF'F'PDl n <"I TD <", no lOfT" DD"C"T D"C"T IICT ... '" ,..lIT"C 
TDFFR D FLIP FLOP WITH RESET USING GATES 
TI J.lal F aTr.J.I IIC;TNG GaTI'"C; 
Til TRa~'CDaRI'"NT I aTrJ.ltr.l " IJ_ nlln 
TL2 HALF LATCH USING TRANSMISSION GATES (D & D- oun 
Tl3 HALf LATCH USING TRANSMISSION GATES 
T P RANSPARENT LATCH WITH PRESET 
TIR? aTrJ.l IIITTJ.I TRaNe;MTe;e;rnN r.aTI'"C; arnVl'" nw rl l'"aR 
TPlrJ.l I-BIT LATCH WITH ENABLE AND ENABLE- INPUTe; 
TRIH TNTFRNal TRTC;TATF nRTVI'"R (J.lTGJ.I FnR 
TRIl INTERNAL TRISTATE DRIVER (LDW FOR 
lINnR ""VI"I "CTV" "DD ,.,IlT" 
XOR EXCLUSIVE OR GATE 

EEM 1985 For manufacturers' sales offices, see yellow pages 

TTL 
TYPE 
7408 
7hll 
7421 

74175 

7404 

7400 

7410 

7h?n 

7402 

7451 

74'5'5 

7427 

7423125 
7453 
7432 

hn7" 
407? 

7486 

CMOS 
TYPE 
4081 
hn7'1 
40R? 

4069 
4009 
4009 
4009 
4011 

40?'1 

hi I? 

4001 

4000/25 

4002 

4071 

4030/70 

3130 

NO. Of 
EQUIVALENT GATES 

1.5 
? 

2 '5 
'I 
4 
6 
4 
5 
6 
7 

6.S 
7 
A 

In " 
7 
R 
8 
9 

10 
10 
1'1 

0.5 
1 

1.5 
2 
1 

1,5 
2 
? 
'I 

2.5 
4 

1. '5 

2.5 
? 

2.5 
1 

0; 

2 
2 

'" ? 0; 

? 

1.S 
2 
3 

2.5 
2 

2.5 
1.5 
2,5 
'1.5 
? 

?5 
3 
4 
5 
5 
{, 

7. 
S 
'5 
2 
2 
3 

2.5 
3.S 
2.S 
2.5 
2.S 
?'5 
2.5 

A'1675 

I, 

i: 

i 
[J 



-
3130 INTEGRATED CIRCUITS, HYBRID CIRCUITS, & FUNCTION MODULES 3130 

. ~p International Microelectronic Products 

PAD CELLS 
. CELL NAME FUNCTION 

TIIPIIT PAne; 
IWT INPUT PAD WITH INVERTING TTL BUFFER 
Twr TNPIIT Plln WTn rune: R1II'"I'"I'"R 

IWSC INPUT PAD WITH INVERTING TTL CMOS SCHMITT TRIGGER 
iWST INPUT PAD WITH TTL SCHMITT TRIGGER 
IXT INPUT PAD. WITH NON,..INVERTING TTL BUFFER 
IXC INPUT PAD WITH NON-INVERTING CMOS BUFFER 

IXSC . INPUT PAD WITH NON-.INVERTING TTL CMOS SCHMITT TRIGGER 
IXST INPUT PAD WITH NON-INVERTING TTL SCHMITT TRIGGER 

OlJ>UT PADS 
OWT2 OUTPUT BUFFER (lTTL U. L. DRIVE) 
OWT4 OUTPUT BUFFER (2TTL U.L DRIVE) 
OWT8 OUTPUT BUFFER (4TTL U.L. DRIVE) 
OWZ2 TRISTATE OUTPUT BUFFER (1TTL U.L. DRIVE) 
OWZ4 TRISTATE OUTPUT BUFFER {2TTL U.L. DRIVE) 
OW28 TRISTATE OUTPUT BUFFER (4TTL U.L. DRIVE) 
OWV4 TRISTATE OUTPUT BUFFER WITH OPEN DRAIN (2TTL U.L. DRIVE) 

1/0 PADS 
B2WC TRISTATE 1/0 WITH INVERTING CMOS LEVEL BUFFER INPUT (1TTL U.L. DRIVE) 
B4WC Tin WTn rune: F"VI'"I RIII'"I'"F"R TNPIIT (?TTI I nRTVI'"' 

B8WC TRISTATE 1/0 WITH INVERTING CMOS LEVEL BUFFER INPUT (4TTL U.L. DRIVE) 
B2WT TRISTATE 1/0 WITH INVERTING TTL LEVEL BUFFER INPUT (!TTL U.l DRIVE) 
B4WT TRISTATE 1/0 WITH INVERTING TTL LEVEL BUFFER INPUT (2TTL U.L. DRIVE) 
B8WT TRISTATE 1/0 WITH INVERTING TTL LEVEL BUFFER INPUT (4TTL U.L. DRIVE) 
B2WSC TRISTATE 1/0 WITH INVERTING SCHMITT TRIGGER CMOS LEVEL INPUT (1TTL U.L. DRIVE) 
B4WSC TRISTATE 1/0 WITH INVERTING SCHMITT TRIGGER CMOS. LEVEL INPUT (2TTL U.L. DRIVE) 
BSWSC TRISTATE 1/0 WITH INVERTING SCHMITT TRIGGER·CMOS LEVEL INPUT (4TTL U.L. DRIVE) 
B2WS' TRTe:TIITF" T /n WTn e:rIolMTTT TRTr.r.F"R TTl F"VI'"I TNPIIT f1 TTl nRTVF"' 

B4WST TRISTATE 110 WITH T"""'"TT<'~ SCHMITT TRIGGER TTL LEVEL INPUT (2TTL U.l DRIVE) 
B8WST TRISTATE 1/0 WITH INVERTING SCHMITT TRIGGER TTL LEVEL INPUT (4TTL U.L~ DRIVE) 

NOTE: ALL INPUTS CAN HAVE EITHER A PULL-lJ> OR A PULL-DOWN RESISTOR INCORPORATED. 

ANALOG CELLS 
CELL NAME FUNCTION 

01 OPERATIONAL AMPLIFIER GENERAL PURPOSE INTERNAL 
02 OPERATIONAL AMPLIFIER GENERAL PURPOSE INTERNAL LOW OUTPUT IMP 
03 OPERATIONAL AMPLIFIER GENERAL PURPOSE 
04 OPERATIONAL AMPLIFIER HIGH GAIN EXTERNAL 
05 OPERATIONAL AMPLIFIER· CASCODE AMPLIFIER N CHANNEL INPUT 
06 OPERATIONAL AMPLIFIER, CASCODE AMPLIFIER, P CHANNEL INPUT 
07 OPERATIONAL AMPLIFIER HIGH GAIN AMPLIFIER N CHANNEL INPUT 
08 OPERATIONAL AMPLIFIER HIGH GAIN AMPLIFIER P CHANNEL INPUT 
09 OPERATIONAL AMPLIFIER GENERAL PURPOSE INTERNAL SINGLE SUPPLY 
10 OPERATIONAL AMPLIFIER GENERAL PURPOSE EXTERNAL SINGLE SUPPLY 
C1 COMPARATOR, HIGH GAIN, LOW INPUT OFFSEt VOLTAGE 
C2 COMPARATOR HIGH SPEED 
C3 COMPARATOR HIGH SPEED WITH HYSTERESIS 
C4 COMPARAtOR, SINGLE SUPPLY 
C5 COMPARATOR GENERAL PURPOSE EXTERNAL 
C6 COMPARATOR GENERAL PURPOSE WITH HYSTERESIS 
C7 COMPARATOR; GENERAL PURPOSE 
Il CURRENT SOURCE N CHANNEL DEVICES 
12 CURRENT SOURCE P CHANNEL DEVICES 
I3 CURRENT SOURCE WILSON CURRENT SOURCE 

DA1 4 BIT DIA CONVERTER, EXPANDABLE 
AD! 4 BIT AID CONVERTER, EXPANDABLE 
VR1 BAND GAP VOLTAGE REFERENCE 
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INTERNATIONAL SENSOR SYSTEMS INC. 
P.O. Box 345 - Industrial Park - Aurora, NE 68818 - Telephone (402) 694-6111 

HYBRID THICK FILM TECHNOLOGY 
FEATURES ________________________________________________ ___ 

• one time insertion costs 
_ functional modularity 

- compact _ high performance _ small 
_ low profile 

_ high quality components _ low mass 
_ extreme temperature operating range 
_ military specification capabilities 

METALIZED SUBSTRATES - Simple or complex, single 0: 
multi-layer conductor patterns with Pd. Ag (Palladium Silver), 
Pt. Ag. (Platinum Silver), Au, (Gold), Pt. Au. (Platinum Gold) 
inks. Insulation with high temperature glass dielectric or low 
temperature glaze. Film Resistors from 1 ohm to 150 meg
ohm, tolerances to ±0.1 %, T.C.R. to 50 ppm,. 1/10 w to 10 
watt power dissipation, laser or abrasive trimming. 

--
CHIP AND WIRE TECHNOLOGY - Microcircuit assembly of 
functional thin film integrated circuit or component chips into 
operational devices. All available IC & component chips as
sembled to a thick film circuit by solder or epoxy bonding. 
Chips wired into circuit with either gold or aluminum wire. 
(Thermocompression or thermosonic wire bonding). Special 
handling for static control. Components actively or passively 
trimmed to guarantee functional specifications. 

~\·I.\ II \ 
I . 
I . 

ii' 

SOLDER REFLOW TECHNOLOGY - Compact networks with 
thick film resistors, IC packages, chip capacitors, inductors, 
discrete components, SOT package, diode bridge assembly, 
high and low temperature solder, standard or custom pin
outs. Special devices with photo-transistors, LED's and func
tiona I sub-assembl ies. 

;"." .. ,1.".,1]. 

m;;;;; -
t'I>li>i!l1l "'1 
: ISSI 

: . i 
.,,,,,, "'h''l:f'!'~ '0";: I 

CUSTOM PACKAGES - Single-in-line or .Dual-in-line pinout 
packages, conformally coated, metal can, plastic or ceramic 
covered and sealed. Customer markings as well as manu
facturer's identification for traceability. Leak tested, tempera
ture cycling and burn-in before final test to insure reliability. 
Heat sink attached to either alumina or beryllium oxide to 
obtain maximum power dissipation. ' 

TECHNICAL SERVICES _____________________ _ 
• Circuit design. layout (including conversion of existing circuitry to thick film technology) • material selection • rubylith 
production. screen fabrication. product tooling. product testing. and building to print. Testing includes functional electrical 
and mechanical parameters. burn-in. leak testing. and temperature cycling. 

APPLICATIONS ___________ - ___________ _ 
• Memory. logic. linear circuits. A-D. D-A • timing. filters. isolation. pulse shaping. impedance matching. signal 
generation. switching. sequencing. and many other medium range energy dissipation functions or a combination thereof. 

ISSI MILITARY SPECIFICATION CAPABILITIES _____________ _ 
MIL-I-45208 Inspection System Requirements 
MJL-C-45662 Calibration System Requirements 

MIL-STD-883 Test Methods & Procedures for Microelectronics 
Certificate of Compliance furnished upon request. 
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LEACH:ONTROL PRODUCTS DIVISION HYBRID CIRCUITS 
65 YEARS OF EXCELLENCE • • • • • 
LEACH, CPD has consistently demonstrated its excellence in the design, 
development and mamifacture of high quality, thick film hybrid micro
circuits for aerospace, military and industrial applications. These high 
reliability hybrids are currently used on the Space Shuttle, B-1 B, naviga
tion satellites, missiles, numerous airborne systems and other demand
ing applications. 
LEACH continues its committment to excellence thru: 

DESIGN: .................. Proven excellence in the design of multi-layer 
hybrids using both analog and digital inte
grated cir9uits, with "State of the Art" products 
for 1553B Data Bus reqUirements, crystal con
trolled programmable timing arrays, low noise 
pre-amps, and line drivers satisfy the most ex
acting applications. Customers are provided 
with engineering assistance for hybrid circuit 
applications, specification requirements, and 
circuit design. 

MANUFACTURE: .... Fabrication to the most exacting NASA and 
military specifications. Production can handle 
both high volume commercial and high re

QUALITY 
ASSURANCE 

liability space and military projects. 

Established to a MIL-Q-9858 level, the quality 
program is upgraded to meet or exceed those 
reqUirements relatiye to MIL-M-38S10. 

TESTING .................. Testing capabilities include complete auto
mated electrical testing from chip probing to 
computerized functional device testing. In 
addition, LEACH has the ability to perform 
shock, . vibration, thermal cycling and other 
appropriate screens to meet MIL spec re
quirements. 

SEND YOUR DRAWINGS AND 
SPECIFICATIONS OR CALL THE 

LEACH SALES DEPARTMENT FOR IMMEDIATE 
ASSISTANCE ANDIOR PRODUCT INFORMATION. 

CRYSTAL CLOCK 
OSCILLATORS 
Please turn to the Leach page in this volume of EEM (Section 
2300) for a description of Leach Crystal Clock Oscillators. These 
high reliability products offer the highest quality at competitive 
prices and with excellent delivery. 

FOR MILITARYI 
AEROSPACE AND 
HIGH RELIABILITY 
INDUSTRIAL 
APPLICATIONS 

... 200% SIZE 

LEACH CPD, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0770 • TWX 910-596-2867 
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LEACH:ONTROL PRODUCTS DIVISION ___ HY_B_R_I_D-,..-C_IR_C_U_I_T_S 
LEACH Control Products Division - a complete 
hybrid micro-electronics manufacturer dedicated 
to forwarding advances in custom hybrid circuits, 
crystal clock oscillators, and frequency related 
products. 

EXPERIENCE 
We're a hybrid ourselves, an organization built on 
more than 65 years of electronic experience and 
performance in major programs like the Space 
Shuttle and the 8-18, and for tomorrow's sophis
ticated industrial, military and aerospace appli-
cations. 

We represent progress - the kind of progress 
that makes reliability second nature. Progress 
that produces Mil-approved quality second to 
none. 

CAPABILITY 
One of the secrets to our success is our in-depth 
house design and manufacturing capability - a 
state-of-the-industry capability that has kept 
lEACH on the forefront of advanced microelec
tronics technology for more than a decade. Our 
110,000 square foot facility houses a full comple
ment of services: Design, Engineering, Manufac
turing, Production, Environmental Testing, Qual
ity Assurance and Program Management. Each 
coordinated for optimum quality and efficiency. 
Each integrated to guarantee project control. 
With certified clean room, inspection, and manu
facturing capability, automatic testing, automatic 
wire bonding, auto laser trim, beam welding, and 
computerized production and inventory control. 

DESIGN 
We've designed circuits with seven metalization 
layers - with package density as high as 40 com
ponents per square inch. Metal and ceramic 
packages, TTL, MOS, ECl, CCD, bi-polar, and 
gate array technologies. Digital and analog fre
quencies. Thick and thin film. 

RELIABILITY 
lEACH CPO custom hybrid group has continued 
to demonstrate our ability to design and produce 
custom circuits to our customers' exact require
ments. Manufactured to Mll-M-38510, our cus
tom hybrids have satisfied the vigorous demands 
of companies like Rockwell, Hughes, General Dy
namics, Martin Marietta and more - in numerous 
military and aerospace programs. On time within 
budget. Within specications. 

RESPONSIVE 
For military / aerospace or industrial require
ments, you'll find lEACH CPO will be responsive 
to your needs. Call Us. 
(714) 739-0770 

LEACH CPO, 6900.0RANGETHORPE AVE., BUENA PARK, CA 90620· (114) 739-0770 • TWX 910-596-2867 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
........... ------------.-...ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices a/l over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't wasta any more time. Get organized now! 

EEM FILE SYSTEM, 
. 645 stewart ave., garden city, ny 11530 
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HERMETIC PACKAGES FOR 
HYBRID MICROCIRCUITS 

=jMl=1Sl=J11= 
MINI-SYSTEMS, INC. 

Electronic Package Division, 168 East Bacon St., P.O. Box 1597, Plainville, MA 02762 
Telephone: (617) 695-2000 • Telex: 710-348-0564 

GLASS FLATPACKS & CHIP-CARRIERS SELECTION GUIDE 

• Most economical means of hermetically enclosing 
small hybrids 

• Easily and economically customized to your needs 
• Meet MIL-M-38510 requirements 
• Sealed by reflow soldering with combination lids 

METAL PLUG-INS 
AND FLATPACKS 

• Strongest and most reliable means of enclosing all 
size hybrids 

• Package variations available built to your 
requirements 

• Meet MIL-M-38510 Class S and all highest 
reliability requirements 

• Sealed by seam welding with stepped lids or 
reflow combination lids 

Case Size: Flatpack -Icase sizes 1/8" x 1fa" to 1" 
x 1"; Dual-In-Line _I case size 1/4" x 3/4" 

Glass Free Area: Flatpack - .040" x .070" to .810" x 
.810" 

Number of Leads: 1 to 84, depending on case size 
Lead Centers: _050", _040", .030", or as specified 
Configuration: Leads and pads on 2 sides; Leads on 

2 sides; Pads on 4 sides; Leads and pads on 4 
sides 

Base Material: Metal, ceramic, or beryllia 
Plating: Gold or Nickel, all over or selective 

AVAILABILITY 

Popular Packages - 2 weeks 

Custom Packages - 8 weeks 

WRITE FOR OUR DETAILED CATALOG 

SELECTION GUIDE 
Case Size: Plug-In and Flatpack case sizes 

ranging from .380" x .625" to 1.970" x 2.970" 

Number Pins/Leads: 1 to 188, depending on case 
size 

Pin/Lead Centers: .100" Plug-In; _050" Flatpack 

Configuration: Pins/Leads on 1, 2, 3, or 4 sides 

Plating: Gold or Nickel, all over or selective 

AVAILABILITY 

Tooled Packages - 4weeks 

Custom Packages -10lweeks 

WRITE FOR OUR DETAILED CATALOG 
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® MOTOROLA 

SEMICONDUCTORS MEMORIES 

p.o. BOX 20912 • PHOENIX, ARIZONA 85036 

MCM6257 
256K Dynamic RAM 

MCM2016H 
16K Static RAM 

MCM2833 
32K EEPROM 

Organization - 262,144 x 1 Organization - 2048 x 8 Organization - 4096 x 8 . 
Access Times - 100, 120 or 150 ns (Max) 
Nibble Mode Access Time - 20 ns 

Access Time - 45, 55, or 70 ns (Max) 
Supply Current - 150 mA (Max) Active 

Access Time - 150 and 200 ns 
Supply Current - 125 mA (Max) Active 

Supply Current - 70 mA (Max) Active 

As one of the foremost manufacturers of microcomputer 
components, Motorola also serves the industry with memory 
products that satisfy the entire spectrum of potential appli
cations requirements. 

Random Access Memories (RAMs) 
NMOS - Dynamic 

High speed, high density and low cost have made N-Chan
nel HMOS dynamic Random Access Memories the corner
stones of the expanding computer industries. Motorola 
HMOS RAMs combine high performance with excellent re
liability and offer state-oHhe-art chip densities. The basic 
memory chips defined below, together with their variations, 
represent the leading edge of today's memory capabilities. 

Available 
Access Time 

Organization Part Number (ns Max.) 

16K x 1 MCM4517 100, 120, 150 

64K x 1 MCM6665B 150,200 

MCM4164B 150 

256K x 1 MCM6256! 100, 120, 150 
MCM6257 

NMOS - Static 
Fabricated with Motorola's high-performance silicon-gate 

MOS (HMOS) technology, these static RAMs offer the most 
popular memory organizations with RAM capacity up to 16K 
bytes. All operate from a single 5.0. V supply and are TTL 
compatible. 

Avall~ble 
Access Time 

Organization Part Number (n$ Max.) 

128 x 8 MCM6810,A10,B10 450,360,250 

1Kx 4 MCM2114/21L14 200,250,300,350 

2Kx8 MCM2016H 45,55,70 

16K x 1 . MCM2167H 35, 45, 55 

2Kx8 MCM2018 35,45 

. MCM2128 100, 120, 150 
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CMOS - Static 
Motorola CMOS memories are fabricated with a high-per

formance Silicon-gate CMOS technology and designed with 
chip-enable circuitry which reduces the inherent low power 
dissipation of CMOS still further during standby operation. 

Available Power Diss. 
. Access Time Active/Standby 

Organization Part Numbers (ns Max.) (mA Max.) 

4K x 1 MCM61471 55, 70 35/12 
MCM61L47 

4Kx4 MCM6168 45,55,70 . 80/20 
MCM6169 
MCM6178 

8Kx 8 MCM6164 45, 55, 70 80-70-60/20 

16K x 4 MCM6288 35, 45, 55 50/5 

64K x 1 MCM6287 35,45,55 50/5 

Bipolar Dynamic - ECl10Kl10KH 
Emitter-coupled logic (ECl) represents today's fastest logic 

form; ECl memories complement this characteristic. Moto
rola ECl RAMs are available to match the speed capabilities 
of the ECl1 OK and 10KH logic families, the two most per
vasive ECl lines available. 

Access Time 
Organization Part Numbers (ns Max.) 

8x2 MCM10143 15 
Multiport Register File 

16 x 4 MC10H145 6.0 
Register File 

64 x 1 MCM10148 15 

128 x 1 MCM10147 15 

256 x 1 MCM10144 26 

1K x 1 MCM10415-15/-20 15,20 

256 x 4 MCM10422-10/-15 10,15 

4Kx 1 MCM10470-15/·25 15,25 

1K x 4 MCM10474-15/-25 15,25 

TTL 
Fully compatible with all standard TTL logic families. 

Power 
Access Time Dissipation 

Organization Device Type (ns Max.) (mW Typ) 

1K x 1 MCM93415/25 45 775 

256 x 4 MCM93422 45 775 

MCM93422A 35 

MCM93L422 60 

MCM93L422A 45 

Read Only Memories (ROMs) 

NMOS Mask Programmable ROMs - Factory programmed 
to user specifications, except (*) preprogrammed as indicated 
and MCM68768 which is programmed electrically at the test 
site. 

Access Time 
Organization Part Numbers (ns Max.) 

2K x 8 MCM68A316E 350 

4K x 8 MCM68A332 350 

8K x 8 MCM68364/65/66 200,250, 
MCM68369/70 300, 350 

MCM68768 300, 350 

16K x 8 MCM63128 150, 175,200 

32K x 8 MCM63256 150, 175,200 

CMOS Mask Programmable ROMs 
High capacity and low power consumption are typical of 

complementary MaS Read Only Memories. Single 5.0 V sup
ply operation. Available with 2K x Band 32K x 8 organization. 

Special Purpose Memories 
NMOS ROM/EEPROMS - MCM6836E16/R16 

Nonvolatile N-Channel 114K x B MaS Read Only Memory 
combines with a 2K x B EEPROM offering user reprogram
mability of a portion of the memory during use. Electrically 
erasable, the unit can be in-system reprogrammed. Industry 
standard pinout makes the device compatible with 128K bit 
ROMs and EPROMs. 

HMOS EEPROM - MCM2833 
An Electrically Erasable 4K x B Programmable Read Only 

Memory (EEPROM) designed for applications requiring both 
nonvolatile memory and in-system reprogramming. This de
vice is fabricated using Motorola's FET MaS (Floating-gate 
Electron Tunneling MaS) technology. 

CMOS EPROM - MCM67256 
Erasable and reprogrammable ROM designed for systems 

requiring high speed and low power consumption. It is or
ganized in a 32K x B configuration with access times of 150 
and 200 ns. 

NMOS EPROMS - MCM68764n66 
Erasable (ultraviolet light) and reprogram mabie Read Only 

Memory designed for system prototyping, debug and similar 

applications requiring nonvolatile memory that can be repro
grammed periodically. 8K x 8 organization. 

MOS PROM - MCM68769 
This One-Time Programmable ROM is designed for high 

volume productions requiring non-volatile memory. The BK x 
B PROM is available with access times of 300 and 350 ns. 

MOS DUAL-PORT RAM - MCM68HC34 
Dual port RAM enables two microprocessors operating on 

separate buses to exchange information without interfering 
with other devices on the .bus. 256 x B organization. 

Available Literature 
Dl 113 - This data book on memories offers complete spec

ifications for Motorola's extensive line of MaS, MECl, TTL 
and bubble memories. 

This Literature is available free from your nearest Motorola 
Sales Office or Distributor. With new memory products being 
introduced continually, the reader is advised to contact a 
Motorola Sales Office or Distributor for possible additional 
product offerings. 
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® MOTOROLA 

SEMICONDUCTORS 
STANDARD 

LOGIC PRODUCTS 
P.O. BOX 20912. PHOENIX, ARIZONA 85036 

LSTTL: SN54/74lS Series MECL10K: 
ALSTTL: SN54/74AlS Series MECL10KH: 

MC10000 Series 
MC10HOOO Series 

Standard CMOS: MC14000 Series 
High-Speed CMOS: MC54174HC 

Series FAST'M: MC54174F Series MECL III: • MC1600 Series 

The variety of established and newly introduced logic fa
milies challenges the system designer with choosing the 
best available technology for each design. Each family offers 
distinct advantages and limitations. 

The three most often used characteristics for determining 
family selection are propagation delay, operating frequency, 
and power consumption. For Motorola logic families,. these 
characteristics are defined and compared in the information 
below. And for each logic family Motorola offers a large 
selection of components ranging from simple SSI gates to 
complex MSI and LSI circuits. 

Schottky TTL 
For many years, Transistor-Transistor logic (TTL), spe

cifically the 54/74 TTL series, has been the dominant logic 
family for general-purpose applications. Within the last few 
years, low-power Schottky (lSTTl) has taken over, replacing 
the original 54/74 series with lower power and higher speed. 
The latest in this progressive logic series are the Advanced 
low-Power Schottky (AlSTTl) family and the FAST'M 
Schottky TTL series. 

The Low Power Schottky (LSTTL) family combines a 
current and power reduction improvement over standard 54/ 
7400 TTL by a factor of 5. This is accomplished by advanced 
processing and by using Schottky diode clamping to prevent 
saturation. 

The Advanced Low Power Schottky TTL family 

DL121R1 

(AlSTTl) provides a 50% power reduction compared to stan
dard 54/74 lSTTl and yet offers improved circuit perfor
mance over standard lS due to Motorola's state-of-the-art 
oxide isolated process (MOSAIC). AlS also differs from lS 
in that PNP transistors on the input stage are utilized to lower 
input currents and raise thresholds. 

The FAST Schottky TTL family provides a 75-80% power 
reduction compared to standard Schottky (54/74S) TTL and 
yet offers a 20-40% improvement in circuit performance over 
the standard Schottky due to the MOSAIC process. Also, 
FAST circuits contain additional circuitry to provide a flatter 
power/frequency curve. The input configuration of FAST uses 
a lower input current which translates into higher fanout. 

Speed/Power comparisons between these three families 
are as follows: 

SPEED/POWER CHARACTERISTICS FOR SCHOTTKY TTL LOGIC 
(ALL TYPICAL RATINGS) 

Characteristic 

Quiescent Supply CurrenVGate (rnA) 

Power/Gate (Quiescent) (mW) 

Propagation Delay (ns) 

Speed Power Product (pJ) 

Clock Frequency (D-F/F) (MHz) 

Clock Fi"!lque,ncy (Counter) (MHz) 

DL122R1 

MECl (ECl) 
Motorola's Emitter COupled logic 

(MECl) is a nonsaturating form of 
digital logic which eliminates transisl. 
tor storage time as a speed limiting 
characteristic, permitting. very high 
speed operation. 

There are three versions of MECl: 
MECl 10K, MECl 1 OKH, and MECl 
III. 

LS ALS FAST 
-

0.4 0.2 1.1 

2.0 ; 1.0 5.5 

9.0 7.0 3.7 

18 7.0 19.2 

33 35 125 

40 45 125 

The MECL JOK series has be
come the industry standard for high-speed applications. In 
order to make the circuits comparatively easy to use, edge 
speed W;:lS slowed to 2.0 ns while the important propagation 
delay was held to 2.0 ns. The slow edge speed permits use 
of wire-wrap and standard printed cirCUit lines; however, the 
Circuits are specified to drive transmission ,lines for optimum 
performance. 
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The newer MECL 10KH family features 100% improvement 
in propagation delay and clock speeds while maintaining 
power supply current equal to MECL 10K. This new MECL 
family is voltage compensated which allows guaranteed dc 
and switching parameters over a ± 5% power supply range. 
Noise margins of MECL 10KH are 75% better than the MECL 
10K series. MECL 10KH is compatible with MECL 10K and 
MECL III, a key element in allowing users to enhance existing 
systems by increasing the speed in critical timing areas. 

MECL III, with its 1 ns gate propagation delays and greater 
than 1 GHz flip-flop toggle rates, remains the industry speed 

leader. The 1 ns rise and fall times require a transmission 
line environment for all but the smallest systems. For this 
reason, all circuit outputs are designed to drive transmission 
lines and all output logic levels are specified when driving 
50-ohm loads. Because of MECL Ill's fast edge speeds, mUlti
layer boards are recommended above 200 MHz. MECL Ill's 
popularity is with high-speed test and communications 
equipment. 

Speed/power comparisons 10r Motorola ECL families are 
as follows: 

SPEED/POWER CHARACTERISTICS FOR (MECL) 

(ALL TYPICAL RATINGS) MECL10K 10KH III 

Characteristic MC101xx MC102xx MC105xx MC106xx MC10H1xx MC16xx 

Quiescent Supply Current/Gate (rnA) 5.0 5.0 

Power/Gate (Quiescent) (mW) 26 26 

Propagation Delay (ns) 2.0 1.5 

Speed Power Product (pJ) 52 39 

Clock Frequency (D-F/F) (MHz) 150 225 

Clock Frequency (Counter) (MHz) 150 -

CMOS 
Complementary MOS (CMOS) 

technology provides the lowest 
power consumption logic circuits 
available in the industry. 

Motorola offers two versions of 
CMOS logic circuits: Standard 
CMOS in metal gate technology, and 
High-Speed CMOS in silicon gate 
technology. 

DL130 Standard CMOS logiC is best 
suited for systems which require low power and low-to-me
dium speed (1 MHz) operation. Some devices are available 
in both Band UB series, as deSignated by EIAIJEDEC spec
ifications.-UB series gates and inverters are constructed with 
a single inverting stage between input and output, as opposed 
to multiple gain stages in the B series. The subsequent de
creased gain in the UB series resuHs in less noise immunity; 
however, these UB devices are useful when CMOS gates 
and inverters are used in a "Unear" mode to form oscillators, 
monostables, or amplifiers. These devices also exhibit higher 
speed since only a single stage is involved. 

SPEED/POWER CHARACTERISTICS 
FOR CMOS LOGIC 

(ALL TYPICAL RATINGS) 

Standard HI-Speed 
Characteristic CMOS CMOS 

Quiescent Supply Current/Gate (rnA) .0001 .0003 

Power/Gate (Quiescent) (mW) .0006 .001 

Propagation Delay (ns) 125 8.0 

Speed Power Product (pJ) .075 .01 

Clock Frequency (D-F/F) (MHz) 4.0 40 

Clock Frequency (Counter) (MHz) 5.0 40 

The new High-Speed CMOS family consists of a full-line 
of products that are pinout compatible with the most popular 

5.0 5.0 5.0 10 

26 26 26 54 

2.0 1.5 1.0 1.1 

52 39 26 59 

150 225 300 550 

150 - 300 1200 

LSTTL and MC14000B Standard CMOS series parts. The 
latest Silicon-gate processing technology allows the High
Speed CMOS family to combine the switching speeds and 
operating frequencies of LSTTL with the low power-con
sumption advantages of CMOS. The devices feature the high 
noise immunity that is characteristic of CMOS, and a wide 
power-supply operating range (2 to 6 volts). 

High-Speed CMOS logic circuits may interface with LSTTL 
circuits directly when driving, and through a level shifter when 
being driven. The latter is due to the selection of slightly 
different threshold voltages for the High-Speed CMOS than 
those of LSTTL to provide higher DC Noise Margins. 

Speed/power comparisons between the two CMOS fami
lies are as follows: 

Available Literature 
OL121R1/0 - The Schottky TTL Data Book provides com

plete data sheets on Motorola's TTL devices while func
tioning selector guides provide an overview of all available 
devices, plus an advanced look at new products. 

OL122R1/0 - The MECL Device Data Book contains tech
nical data on Motorola's high-speed ECL ICs in the form 
of data sheets, selector guides and quality and reliability 
chapters. 

HB205R1/0 - The MECL System Design Handbook con
tains information on the special design considerations 
needed when" utilizing MECL digital logiC. This handbook 
introduces all the MECL digital logic. This handbook intro
duces all the MECL Families, the design rules, printed 
circuit considerations, system interconnections, power dis
tribution, thermal characteristics, transmission line theory, 
and a variety of MECL applications. 

DL 131/0 - The MOS Metal Gate LogiC Data Book (due 30 
'85) contains technical data in the form of complete data 

" sheets and mechanical data, 
OL 129/0 - The High-Speed CMOS Logic Data Book pro

vides complete technical information on Motorola's High
Speed silicon-gate CMOS Logic Family. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1685 "j 
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Typical Array Packages 

Leadless chIp carriers Dual In line packages PIn-arrays 

, 
The Practical Way To (Semi) Custom 
VLSI Designs ... In Three Uniquely 
Compatible Technologies. 

Motorola Macrocell Arrays represent a practical means for 
gaining the benefits of custom VLSI designs without the ac
companying quantity and time constraints. 

The Macrocell Array is an advanced form of gate array in 
which a computer-stored library of optimized logic circuits 
such as gates, flip-flops, counters, etc. take the place of sim
ple gates as building blocks for VLSI circuit design. The in
gredients (transistors, resistors, etc.) for fashioning the basic 
circuits are prediffused into selective regions of the silicon 
chip. By assigning a circuit function from the library to each 
of these selective regions, the designer can request the com
puter to convert these ingredients into the desired functions 
and, subsequently, to produce a mask set that will connect 
these functions into a working VLSI circuit. 

To the user, the benefits of semi-custom VLSI designs with 
Macrocell Arrays are impressive: 

Compared to equivalent designs made of standard SS/! 
MSI circuits, the Macrocell approach results in improved per
formance due to the reduction of propagation delays, and an 
improvement in reliability because of the lowered package 
count. 

Compared with custom VLSI circuits, the Macrocell ap
proach, with its proven computer-aided design system, con~ 
siderably reduces product development time and tooling 
costs. This allows the profitable manufacturing of small quan
tities of end-use products rather than the tens-of-thousands 
of end-use products required to justify travelling the full cus
tom route. 

Motorola Macrocell Arrays give the designer the same 
choice of process technologies that are available for discrete
logic designs. 

• For very high speed requirements, there is ECL technology. 
• For the pervasive TTL market, there is ALS-TTL technology. 
• And for applications demanding very low power consump

tion, there is high-speed, high-density CMOS (HCMOS) 
with its current 2 and 3 micron Silicon-gate technology. 

To permit cost-effective implementation, Motorola Macro~ 
cells are stocked in a variety of prediffused array sizes to 
permit the optimized utilization of die space for varying VLSI 
circuit complexities. 

Motorola Macrocell Array Families 
No. of Gate Toggle Power 

Array Type Equivalents Freq. (max) Olss. (w) 

ECL 
MCA600ECL 652 160 2.2 
MCA1200ECL 1192 160 4.0 
MCA2500ECL 2472 400 6.5 

TTL 
MCA500ALS 533 80 1.0 
MCA1300ALS 1280 80 1.4 
MCA2800ALS 2720 125 3.5 
MCA2800RAM 

1800 w/16x8 multi port RAM 3.0 

ECLITTL 
MCA2900ETL 2958 125 4 

HCMOS 
3 Micron Silicon Gate 
HCA6306 648 70 typo Low 
HCA6312 1200 70 typo Low 
HCA6324 2295 70 typo Low 
HCA6348 4860 70 typo Low 

HCMOS 
2 Micron Silicon Gate 
HCA6225 2430 85 typo Low 
HCA6238. 3699' 85 typo Low 
HCA6248 4860 85 typo Low 

Available Literature 
BR107/0 - The MECL 10,000 Macrocell design manual 

contains all the informiition necessary to transform a sys
tem into VLSI logic designs utilizing the high-speed MECL 
10,000 - compatible MCA600ECL and MCA 1200ECL Ma
crocell Arrays. 

BR165/0 - The MCA2500ECL Macrocell Array design man
. ual explains the logic design characteristics, performance 

guidelines, and CAD layout considerations while offering 
the designer the specifications necessary to meet design 
requirements. 

A·1686 For manufacturers' saies offic6s, ~ee yellow pages EEM 1985 
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The economics of semiconductors prohibits the specific 
tailoring of integrated circuits - except custom and semi
custom circuits - to the vast variety of potential end uses. 
Most commonly, off-the-shelf circuits, even MSI and LSI cir
cuits, are designed to perform a major generic function that 
can be adapted to numerous applications. Direct adaptation 
to specific peripherals or ancillary circuits is then performed 
by appropriate interface circuits. 

A few potential interface requirements may demand cus
tom interface designs. Most, however, are served adequately 
by a variety of standardized interface ICs. 

Motorola's line of off-the-shelf interface circuits marries 
peripherals and memories to microcomputers, and instru
ments and microprocessors to their respective bus systems. 
It provides the matching and level translation between various 
logic families and technologies, and the conversion from dig
ital-to-analog signal requirements. In short, by satisfying 
these requirements with standard, off-the-shelf components, 
it offers time- and cost-saving alternatives to custom interface 
circuit designs. 

MOTOROLA INTERFACE CIRCUITS ... 
IN BRIEF 
Memory Interface 
Floppy Disk Write Controller/Head Driver System pro
vides the entire interface between floppy disk heads and the 
head control signals. 

For Straddle Erase Heads - MC3469P 
For Tunnel or Straddle Erase System - MC3471 P 

Floppy Disk Read Amplifier System for obtaining digital 
information from floppy disk storage. Provides all active cir
cuitry to perform the read amplifier function on a single chip. 

MC3470 

Sense Amplifier for MagnetiC Tape Memories provides 
three independent preamplifiers with individual electronic 
gain control. Optimized for 9-track magnetic tape memory 
systems where low noise and low distortion are paramount 
objectives. MC3467 

Microprocessor Bus Extenders 
Address Bus Extender expands the drive capabilities of 
today's standard 8-bit microprocessors. Provides six unidi
rectional buffers to interface between the MPU and its ad
dress and control bus. High impedance input prevents bus 
loading; 40 mA output increases driving power. 

MC6885 Series 
Data Bus Extender consists of four bidirectional transceivers 
which provide 48 mA driver and 20 mA receiver outputs. Input 
current requirement of 200 ~ maximum at any pin assures 
proper operation despite limited drive capability of the MPU. 

Line Drivers and Receivers 
A variety of drivers, receivers and transceivers provide from 

two to eight circuits per package for applications including: 
IEEE Standard 488, GPIB Instrumentation Bus 
IBM 360/370 Computer Interface 
EIA Standards 
Current Mode Applications 
Peripheral Interface 

Data Conversion Circuits 
Motorola's line of data conversion products spans a wide 

spectrum of speed and accuracy. Utilization of CMOS and 
bipolar technologies provide speed-power trade offs. A-D and 
D-A converters are available in both processes. 

Available Literature 
DL 128/D - The Linear and Interface Integrated Circuits Data 

Book provides the designer with nine chapters of data 
sheets on Motorola's extensive line of linear and interface 
ICs divided by product type' for easy reference. Also in
cluded in this text are selector guides, package outlines, 
mounting hardware drawings and abstracts of other avail
able applications literature. 

SG96/D - The Linear and Interface Selector Guide and 
Cross Reference offers complete technical data in the form 
of an easy-to-use selector guide. The guide is divided by 
product type for ease of use and contains an extensive 
industry cross reference. 

This literature is available free from you local Motorola Sales 
Office or Distributor. . 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1687 
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DL12B 

Starting _ with _ the now all-pervasive operational amplifiers, 
linear integrated circuit technology currently influences the 
design and architecture of equipment for a/l major markets. 
Motorola offers analog functions including amplifier circuits, 
data conversion circuits, comparators, and a host of special
purpose circuits for communications and _ power control 
markets. 

Operational Amplifiers 
From low-cost industry-standard types to high precision 

circuits, the span of operational amplifiers encompasses a 
large range of performance capabilities including liB ranges 
from 50 pA to 30 pA and open-loop gains from 1.0 to 1000 
V/mV min. These linear integrated circuits are available as 
single, dual, and quad monolithic devices in a variety of tem
perature ranges and package styles. Most of the devices can 
be obtained in unencapsulated "chip'i form as well. 

Analog Amplifiers 
Multifunction CMOS amplifiers are available for applica

tions such as active filters, voltage reference circuits, function 
generators, oscillators, and limit set alarms. 

A variety of high-frequency circuits with features ranging 
from low-cost simplicity to multifunction versatility marks 
Motorola'S line of integrated amplifiers. AGC amplifiers in
clude wide-band general purpose and gated 2-channel input 
amplifiers with gains ranging from 4 dB to 44 dB at bandwidths 
from 10 MHz to 100 MHz. Non-AGC amplifiers are also 
available. 

Consumer Circuits 
Also included in Motorola's broad line of analog circuits is 

an assortment of circuits for consumer applications. These 
applications include Television, Audio, Radio, and Automo
tive entertainment applications, and are also involved in RF 
Modems and Personal Communications. 

Data Converters 
A line of AID and D/A converters spans a wide spectrum 

of speed and resolution/accuracy. Bus compatability mini
mizes external parts count and provide easy interface to 

DL130 

microprocessor systems. Bipolar and CMOS technologies 
are utilized to achieve functional capability, accuracy and 
production repeatability. Bipolar technology generally results 
in higher speed, while CMOS devices c:>ffer greatly reduced 
power consumption. 

Analog-ta-Digital converters are available with conversion 
times as low as 50 ns up to 40 ms' with resolutions of 7, 8, 
and 8-10 bits and also 3-1/2 digits. The accuracy ranges 
from ± 1/2 LSB for the 7, 8, and 8-10 bit devices to ± 0.05% 
for the device with a resolution of 3"1/2 digits. 

Digltal-ta-Analog converters range from 6 to 12 bit resolu
tions with settling times ranging from 10 ns to 1 .2 J.tS. These 
devices have aCcuracy ratings from 1/4 LSB to 2.0 LSB. They 
come with a variety of functions including hex outputs, quad 
outputs, multiplying, and high speed. 

Available Literature 
- , 

DL 128 - The Linear and Interface Integrated Circuits Data 
book provides the designer with nine chapters of data 
sheets on Motorola's extensive line of linear and interface 
ICs divided by product type for easy reference. Also in
cluded in this text -are selector guides, -package outlines, 
mounting hardware drawings, and abstracts-of other avail
able literature. 

DL130 - The CMOS/NMOS Special Functions Data book 
offers technical information on MotorOla products that do 
not lend themselves to inclusion into specific product fa
milies. Complete data sheets and various other chapters 
on -handling and design guidelines, reliability, and pack
aging provide the designer with a handy reference to 
Motorola's line of special function devices. 

SG99 - The CMOS Special Functions selector guide offers 
a quick reference for designers of systems requiring con
verters, PLUfrequency synthesizers, drivers or other var-
ious control circuits. ' 

This literature is availab'le free from your local Motorola Sales 
Office or Distributor. 
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VOICE/DATA CIRCUITS 
An inexpensive family of CMOS ICs provide simultaneous 

and independent voice/data service over one twisted pair for 
a distance of up to 2 kilometers (1.3 miles). The 
MC145422/26 (master and slave Universal Digital-Loop 
Transceiver) pair operates at 80,000 bits-per-second full
duplex ping-pong in the office or factory environment. A more 
economical Solution, the MC145418/19 (Digital-Loop Trans
ceiver) pair, provides the same service up to one kilometer 
in distance. The DLT and UDLT solutions are complemented 
by a family of single-chip PCM codec/filters, the MC14400 
series mono-circuits. Also available from Motorola now - the 
MC145428 (Data Set Interface) and the MC145429 (Telset 
Audio Interface Circuit). The DSI provides conversion of var
ious asynchronous data rates to the synchronous equivalent, 
and vice versa. The TAlC provides enhanced digital phone 
features including volume adjustment for the ringer and ear
piece, as well as an external speaker option. All of these ICs 
are fabricated in the CMOS technology and are available now. 

TELEPHONE CIRCUITS 
The conventional transformer-driven telephone handset is 

being replaced with integrated circuits that perform all the 
major handset functions simply, reliably, and inexpensively. 

The MC34010/11 Complete Electronic Telephone Cir
cuits reliably and inexpensively replace such functions as 2-
to-4 wire conversion, DTMF dialing, tone ringing and a variety 
of related activities. All of these capabilities have been placed 
on a single monolithic chip. 

These telephone circuits utilize advanced bipolar linear 
(12L) technology and provide all the necessary elements of 
a modern tone dialing interface. The MC34010 even incor
porates an MPU interface circuit for the potential inclusion of 
automatic dialing in the final system. 

Motorola also offers a broad selection of additional tele
phone components for customizing systems design ... from 
ringer circuits to audio control circuits and dialers. 

A two-chip switchable hands-free telephone system -
is available, consisting of the MC34018 Speakerphone in
tegrated circuit and the MC34014 Speech Network with 

DL11 

~~\ ............... BR188 

Dialer Interface. This system features adjustable transmit, 
receive and sidetone gains, loop length equalization for trans
mit and receive, and an adjustable DTMF output level. The 
system is also compatible with 150-300 ohm receivers and 
two terminal electret microphones. The MC34014 offers all 
necessary level detection and attenuation controls in a single 
integrated circuit and includes an equalization circuit to com
pensate for various line lengths. Conversion from 2-to-4 wire 
is accomplished with line voltages as low as '1.4 volts. To
gether these two components facilitate the design of a com
pletely hands-free (dialing and speech) telephone system. 

PBX Circuits 
MC14400 Series PCM Mono-Circuit 
(Single-Chlp Codec/Filter) 
Motorola offers five variations of the mono-circuit. These de
vices provide serial coding and decoding of voiceband and 
PCM signals which meet Bell and CCITT specifications. The 
MC14402 is the "top-of-the-line" mono-circuit offering all 
mono-circuit capabilities in a 22-pin package. The MC14401 
is an 18-pin device that simplifies SLIC Interface on the 
linecard. Additional variations of the mono-Circuit include the 
MC14400, MC14403, and the MC14405 each cased in 16-pin 
packages. 

The Subscriber Loop Interface Circuit (SLlC) family -
performs 2-to-4 wire conversion while providing suppression 
of longitudinal signals at the two-wire input and dc line current 
for powering the telset. The SLIC family also provides over
voltage protection, ring trip detection and supervisory fea
tures such as hook status and dial pulsing. 

Modem Circuits 
Motorola offers a wide variety of low speed modems, a 

videotext modem, and a limited distance modem solution. 

MC144121MC14544xx 8elll03 or CCITT V.21 Compatible 
Modem/Filter Chip-Set - provides low cost 300 baud ca
pability. Implementation of these complementary Motorola 
filters meet both Bell 103 (MC145440) and CCITT V.21 
(MC145441) specifications. 
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The MC145445/MC14544x Bell 103 or CC1TT V.21 Com
patible Modem/Filter Chip-Set - is similar to the MC14412, 
but offers higher performance characteristics. The MC145445 
modem includes Request-to-Send and Clear-ta-Send hand
shake functions with eight selectable variations. To meet Bell 
103 specifications, the MC145440 filter must be used; 
whereas CCITT specifications require the MC145441 filter. 

The MC145450 B811202 or CCITT V.23 1200 Baud Modem 
- provides the user with Bell 202 or CCITT V.23 video-text 
capability. In certain applications, the MC145415 (Linear 
Phase Filter) may be used in conjunction with the MC145450 
to achieve a cost effective, two-chip solution. 

MC145418/19 Digital-Loop Transceivers 
MC145422/26 Universal Digital-Loop 
Transceivers 

In addition to the voice/data features, the DLTand UDLT 
are capable of offering one and two kilometers, respectively, 
point-to-point or limited distance modem capabilities for pri
vate premise applications; that is, office or factory environ
ments. When teamed with the MC145428. (DSI), the DL T or 
UDL T pair can multiplex up to eight 9600 baud channels per 
transceiver pair. 

MC145406 RS232-C or V.28 Driverl 
Receivers 

A new product for 1985 is Motorola's MC145406. This de
vice houses three driver and three receiver pairs in a single
chip CMOS solution . .The drivers can operate at ± 5 volts to 

. ± 12 volts and the receivers at ± 25 volts. 

The MC145411 Bit Rate Generator- employs a frequency 
divider network, which in turn provides Ii wide range of output 
frequencies. The internal oscillator crystal is the clock source 
for the network and maintains stability up to four megahertz. 
This CMOS device provides sixteen different output clock rate 
options. This device is a 16-pin version of the MC14411, 
22-pin package and was designed to optimize customer 
costs. 

RF COMMUNICATIONS CIRCUITS 
Recent advances in RF communications include both the 

proliferation of cordless telephones and the development of 
cellular radio networks. In addition to these new product lines, 
Motorola offers the circuits for the traditional communication 
bands. These. products range from applications-dedicated 
components to a wide assortment of integrated circuits for 
phase lock loop tuning systems. 

Applications-Dedicated Circuits 
Many different components are dedicated for specific ap

plications. Among these are three hybrid amplifier modules 
fully characterized for 800 MHz cellular mobile radio ap
plications. The MHW8.08 series has a typical output power 
of 7.5 y.J, a typical power gain of 25 dB, and an automatic 
gain control over a 35 dB range in output power. 

The MC 1376 is a voltage-controlled oscillator/ 
modulator circuit deSigned for the base station of a cordless 
telephone operating at 1.76 MHz. Its frequency range of 1.4 

to 14 MHz makes it equally suitable as a 4.5 or 5.5 MHz 
ihtercarrier sound modulator for TV signal generation. 

The MC3357/3359/3361 are FM IF circuits used principally 
in noise-activated band-scanning receivers. The input 
frequency is mixed with an oscillator signal to provide a 455 
kHz IF. The audio is recovered with a conventional quadrature 
FM detector and the "noise," which indicates the absence of 
an input signal,is used to control scanning. 

Motorola also offers analog mixers, balanced modulator
demodulators, and a wideband FSK receiver to round out the 
selection. . 

Phase-Locked-Loop Frequency, 
Synthesizers 

A choice of phase-lock-loop components ranging from 
complete, functional PLL circuits for dedicated applications 
to a.wide selection of basic PLL circuit elements is available. 
Full functional phase-locked-loops include devices having 
serial.and parallel inputs, as well as 4-bit data inputs for MPU 
data-bus interfacing. Options include single or dual-modulus 
capability, transmit/receive offsets, choice of phase detectors 
and choice of reference/divider integer values. Basic PLL 
building-block circuits include a large variety of counters 
and prescalers and other integral functions such as oscilla
tors, phase detectors and control circuits. 

General pl.lrpose PLLs are available for applications in
cluding CATV, AM/FM Radio, Two-Way Radio, TV Tuning, 
Scanning Receivers, and Amateur Radio. Common charac
teristics for this family of PLLs include 3.0 to 9.0 Vdc Supply 
Range, On- or Off-chip Reference Oscillator Operation, Lock 
Detect Signal, and Single-Ended or Double-Ended Error Sig
nal Option. These devices utilize CMOS technology for very 
low power consumption and are available with a wide range 
ofinputs and divider options that make each device uniquely 
qualified for a specific end use. 

Available Literature 
DL136 - The Telecommunications Device Data book pulls 

together all data sheets conceming Motorola CMOS and 
Bipolar ICs which are dedicated to applications in telecom
munications. The product datil. sheets are supplemented 
by over 100 pages of applications information and addi
tional chapters on relial?ility, handling and design guide
lines, and mechanical data. 

DL 110 - The RF Device Data book provides the specifi
cations on over 500 of Motorola's RF. products, including 
telecommunications devices, along with 19 applications 
notes, 22 engineering bulletins, and chapters on reliability 
and general technical information. 

BR188 - The Voice/Data Communications Circuits brochure 
offers a more complete look at Motorola's voice/data ICs 
with block diagrams of basic circuits, and circuit features 
and specifications. . 

This literature is offered free from your local Motorola Sales 
Office or Distributor. 
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POWER SUPPLY CIRCUITS 
Power Supplies have changed . .. and are stiff changing. 

Today's sophisticated computing equipment no longer tol· 
erates the output voltage and current swings that were ac
ceptable to the less demanding applications of yesteryear. 
The shrinking space requirements for electronic equipment, 
made possible by LSI and VLSI circuitry, demand equivalent 
size and weight reductions for power supplies, and the ever
present pressure on costs poses a continual challenge to 
circuit designers and component suppliers. The develop
ment and rapid penetration of switching power supplies at
test to the success of designers in meeting the challenge. 
The increased component complement tor these designs 
indicates that component suppliers are keeping pace. 

Since the inception of solid-state technology, Motorola'S 
product portfoliO supported the advance of power-supply 
design trends. From the first press fit rectifiers (whose low 
cost precipitated the switch from the generator to the alter
nator in automotive applications) to the SMARTpower con
cept implemented first in power-supply regulator and 
supervisory components, Motorola has provided the means 
with which to implement the designer's plans. The wealth 
of integrated circuits dedicated to power-supply applica
tions include voltage regulators and voltage references as 
well as power supply supervisory and control circuits. 
These are detailed in the literature indicated here. 

Accompanying rectifiers, zeners, power and small-signal 
transistors that round out the requirements for today's de
signs are described in the Discrete Components section of 
this catalog. Together, these products represent the most 
complete and most competitive power-supply component 
lines available from the industry. 

Voltage Regulators 
Fixed Output Voltage Regulators - are offered as low
cost, monolithic circuits for positive and/or negative regulation 
of output voltage from 2 volts to 24 volts, at currents .from 
100 mA to 3.0 A. SOP-S and D-pack versions are ideal for 
on-card regulation of subsystems. 

Adjustable Output Voltage Regulators - are available for 
regulation of positive and/or negative voltages ranging from 
1.2 V to 37 V, at currents from 100 mA to 3.0 A. 

Switching Regulators - are used as control circuits in 
pulse-Width modulated, push-pull, bridge and series type 
switch mode supplies. These devices include the reference 
oscillator, pulse width modulator, phase splitter and output 
sections. Frequency and duty cycle are also independently 
adjustable. Current range - 40 mA to 1.5 A; VCC range-
1 V to 40 V; Frequency range - 0.1 to 400 kHz. 

Floating Voltage and Current Regulators and Dual ± 15 V 
Tracking Regulators. The Floating Voltage .and Current 
Regulator's voltage is limited only by the break down voltage 
of associated external, series-pass transistors. The Dual 
± 15 V Tracking Regulator, designed for laboratory power 
supplies, is set internally for ± 15 V, but an external adjust
ment can change both outputs simultaneously, from S.O V to 
20 V. 

Voltage References 
A family of low-voltage bandgap voltage reference devices 
is also available for applications requiring low temperature 
drift. These devices offer output voltage ratings from 1.235 V 
± 12 mV to 37 V and output 'currents of 20 mA, ± 10 mA 
and 100 mA. 

Supervisory Circuits 
MPC2000 Series of SMARTpower'M Overvoltage/ 
Overtemperature Protection Circuits. SMARTpower is the 
combination of IC logic with discrete power processing to 
yield high-density integrated circuits with significant on-chip 
power capability. 

Typical of Motorola's SMARTpower devices is this series 
of overvoltage/overtemperature protection circuits designed 
to protect 5-, 12- and 15-volt bus systems by shunting the 
bus system if either voltage or temperature exceeds preset 
levels. Devices are available with 7.5 A, 15 A and 35 A (con
tinuous) current ratings. 

The TCA5600rrCF5600 Universal Microprocessor Power 
Supply Controller is a versatile circuit for microprocessor
based systems and is mainly intended for automotive I:Ippli
cations and battery powered instruments. This device offers 
high circuit flexibility with a minimum of external components. 
The chip boasts a temperature compensated voltage refer
ence, on-chip dc-dc converter, programmable and remote 
controlled voltage regulator, fixed 5.0 V supply voltage reg
ulator with external PNP power device, under-voltage detec
tion circuit, power-on RESET delay and watchdog feature for 
orderly microprocessor operations. 

The TDA4'600 Control IC for Line Isolated Free-Running 
Flyback Converters regulates and monitors the. switching 
transistor in power supplies based on the free oscillating fly
back converter principle. 

Other Power Supply Over/Under Voltage Protection Cir
cuits requiring extemal SCRs are also available. 

POWER CONTROL CIRCUITS 
Circuits for the control of electric motors and for driving 

and contrOlling the operation of thyristors for power switching 
applications. 

Motor Controllers 
• •• for Servo Motors. A Complete Controller In One Pack· 
age. This dc servo motor controller/driver has all the active 
functions necessary for the control of a complete closed-loop 
fractional horsepower system. 

The new MC33030 circuit is powerful enough to handle the 
sophisticated requirements of robotics and inexpensive 
enough to be used in consumer applications such as antenna 
rotators and toys. It contains: 
• An error amplifier and window detector. 
• Drive and brake logic with motor direction memory. 
• A 1 ampere power H switch. 
• Programmable over-current protector and shutdown delay. 
• Over-voltage shutdown. 
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• .• for Stepper Motors. This driv~r provides up to 500 mA 
of drive per coil for two·phase 6.0 V to 24 V motors. Control 
logic accepts commands for clockwise and counterclockwise, 
half or full-step operation. Output impedance control and 
phase A-drive state indicator is provided on one MC3479 of 
two models available. 

· •• for Universal Motor Speed Control. All the necessary 
functions for ac/dc motors in open or closed loop configu· 
ration. This TDA1285AD circuit has facilities for defining the 
initial speed/time characteristic and provides a phase angle 
varied trigger pulse to the motor control triac. 

Triac Drivers 
Zero·voltage controllers and switches incorporate detectors 
that synchronize triac gate pulses with zero crossing of the 
ac line voltage to eliminate RFI when used with resistive 
loads. . 
• Direct ac line operation 
• Sensor fail-safe 
• High current pulses for control of external thyristor 
A variety of devices of varying complexity are available under 
type numbers MC3370, CA3079 and UAA1016B. 

, Available Literature 
HB206R1 - The Linear/Switchmode Voltage Regulator 

handbook covers basic linear regulator theory, switching 
regulator topologies, and includes several practical design 
examples. Complete data sheets for all Motorola voltage 
regulator ICs are provided along with an industrial cross 
reference and a supplementary transistor and rectifi'er se
lector guide for switching regulators of various configura· 
tions and power levels. 

SG96 

SG96 - The Linear/Interface Selector Guide and Cross Ref· 
erence contains information on many of Motorola's deviCes 
including Voltage Regulators. For this group of devices, 
specifications and packaging information provide a means 
for making quick design decisions for optimum design 
performance. 

. This literature is available free from your local Motorola Sales 
Office or Distributor. 

A·1692 For manufacturers' salesofficesi see yellow pages EEM1985 
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Charting the coo .. .. 
for syncHro conversion 

HSRD1006 

.. m NATEL Engineering Co., Inc. 
4550 Runway Street, Simi Valley, CA 93063 (USA) 

Phone: (805) 581-3950 TWX: 910-494-1959 
/ 
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I'lJl PICONICS 
® 

Piconics, an innovative microtechnology 
company has developed an extensive in
house hybrid capabil,ity. This capability 
encompasses. hybrid microcircuit design 
and layout, thick film processing, thin film 
precision resistor technology and assembly. 
The assembly area utilizes both chip and 
wire as well as SMD reflow techniques in 
both hermetic (pc:irallel seam seal welding) 
as well as non-hermetic packaging. 
Our in house Quality Assurance test capabil
ity covers hermeticity (gross and fine), 
shock, vibration, moisture, burn-in, x-ray 
and most other common military screening 
tests. Documentation can be provided if 
necessary. 
With Piconics full technology in-house 
options, we can select your hybrid circuit to 
the most advantageous cost effective pro
duction methods. 
,Our full source capability provides a choice 
by combining the best features of thick film, 
thin film and hybrid assembly technologies. 

HYBRID MICROCIRCUITS 
THICK FILM - THIN FILM - HYBRIDS 

THICI( FILM 

FEATURES: 
Gold, Platinum Gold, Palladium Silver, Silver Conductors 
Solderable, Wire Bondable Conductor 
Multi-Layer Capability 
Resistor Range: 1 ohm to 100 megohm 
Tolerance ta: ± .5% Absolute 
Adaptable to Standard Assembly Methods 
Glazed or Unglazed Resistor Films 
Beryllia Subtrates for Higher Power Available 

THIN FILM 
PRECISION NICHROME THIN FILM 

FEATURES: 
Gold Conductors 
Passivated or non-passivated 

3130 

TCR: ± 25 ppm - can be tailored to ± 5 ppm within this range 
TC Tracking: 1-2 ppm 

CALL OR WRITE FOR 
COMPLETE CATALOG AND 
FOR DESIGN/APPLICATION 
ENGINEERING SUPPORT. 

Tolerance: ta ± .1% Absolute 
(Value Dependent) Ratio to 12 Bit accuracy (.005%) 
Noise: <- 35 dB Johnson Noise 
Stability: Absolute <.1 % with 150°C Bake 

< .2% with 200°C Bake 
Value Range: 20hm to 10 megohm 

HYBRID 

FEATURES: 
Thermosonic Automatic Gold Ball Bonds 
Eutectic or Epoxy Chip Mount 
SMD Solder Capability 
Parallel Seam Seal Welding (Hermetic) 
Laser Trim Capability 
Full In-House Environmental Lab 
Hermeticity, Shock, Vibration, Moisture, X-RaY, etc. 

See section 1800 pg. A-1273 for your INDUCTOR require-
ments and section 2700 pg. A-1618 for FILTERS. 

PICONICS INC. P,O. BOX 387, TYNGSBORO, MA01879 • TEL: (617) 649·7501 

A·1696 For manufacturers' sales offices, see yellow pages 
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LINEAR INTEGRATED CIRCUITS 
Pulse Width Modulators 

UNITRODE CORPORATION. 5 FORBES ROAD 
LEXINGTON. MA 02173 • TEL. (617) 861·6540 
TWX (710) 326·6509 • TELEX 95·1064 

200mA 

200mA 

500mA 
1.5A 
Pulse 

500kHz 

500kHz 

400kHz 

300kHz 

300kHz 

500kHz 
& up 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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16 Pin DIP 

x 16 Pin DIP 

16 Pin DIP 

16 Pin DIP 

x 18 Pin DIP 

x 16 Pin DIP 

16 Pin DIP 

x 
18 Pin DIP 

16 Pin DIP 

16 Pin DIP 

18 Pin DIP 

8 Pin DIP 

16 Pin DIP 

PRINTED IN U.S.A. 
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LINEAR INTEGRATED CIRCUITS [1dJ 
Power Supply Support Functions 

TYPE DESCRIPTION 

UC1543/2543/3543 Power Supply 
UC1544/2544/3544 Supervisory Circuit, 

Monitors and Controls 
Power Supply Output 

UC1706/2706/3706 Dual High Current 
MOSFET Compatible 
Output Driver 

UC1707/2707/3707 Dual Uncommitted 
High Current 
MOSFET Compatible 
Output Driver 

UC1834/2834/3834 High Efficiency 
Linear Regulator, 
Low Input-Output 
Differential 

UC1901/2901/3901 Isolated Feedback 
Generator 
Stable and Reliable 
Alternative to an 
Optical Coupler 

\ 

UC1903/2903/3903 Quad Supply and 
Line Monitor 
Precision System 

Product Applications 

PRODUCT/SERIES 

UC170413704 
Bridge Transducer Switch 

. 

UC190612906 
Lead-Acid Battery Charger 

UN/TROOE CORPORATION. 5 FORBES ROAO 
LEXINGTON, MA 02173 • TEL. (617) 861-6540 
TWX (710) 326-6509 • TELEX 95-1064 

_UNITRDDE 

KEY FEATURES PACKAGE 

• Over lUnder-Voltage, and Current Sensing Circuits 16 Pin 
• Programmable Time Delays DIL 
• SCR "Crowbar" Drive of 300mA (1543 Series) 
• Optional Over-Voltage Latch 
• Internal 1% Accurate Reference 
• Remote Activation Capability 18 Pin 
• Uncommitted Comparator DIL 
• Inputs for Low Voltage Sensing (UC1544 series only) (1544 series) 

• Dual, 1.5A, Totem Pole Outputs 16 Pin 
• Parallel or Push-Pull Operations DIL 
• Singie-Ended to Push-Pull Conversion (1706 series) "Batwing" 
• Internal Overlap Protection 
• Analog, Latched Shutdown 
• High-Speed, Power MOSFET Compatible 
• Thermal Shutdown Protection 
• 5 to 40V Operation 
• Low Quiescent Current 

• Minimum V'N-VOUT less than O.5V at 5A Load 16 Pi.n 
with External Pass Device OIL 

• Equally Usable for either Positive 
or Negative Regulator Design 

• Adjustable Low Threshold Current Sense Amplifier 
• Under- and Over-Voltage Fault Alert with 

Programmable Delay 
• Over-Voltage Fault Latch with 100mA 

Crowbar Drive Output 

• An Amplitude-Modulation System for Transformer 14 Pin 
Coupling an Isolated Feedback Error Signal OIL 

• Internal 1% Reference and Error Amplifier 
• Loop Status Monitor I 

• Low-Cost Alternative to Optical Couplers 
• Internal Carrier Oscillator Usable to 5MHz 
• Modulator Synchronizable to an External Clock 

• Monitor Four Power Supply Output Voltage Levels 18 Pin 
• Both Over- and Under-Voltage Indicators DIL 
• Internal Inverter for Negative Level Sense 
• Adjustable Fault Window 
• Additional Input for Early Line Fault Sense 
• On Chip, High-Current General Purpose OP-AMP 

TYPICAL APPLICATIONS 

Any Analog to Digital monitoring system; coupled with any of a wide 
range of sensors almost any type of physical phenomena may be 
monitored, 

Samples: 
• Air·Flow Sensor Circuits 
• Liquid or Gas Flow Circuits 
• Passing Object circuits 

"IC Circuitry that results in optimized charge cycles for specific battery 
applications" . 
• Uninterruptable Power Supplies 
• Portable Electrical Equipment 
• Emergency Power and Light Systems 
• Volatile 9ata Handling Computers ~ Power back-up 

PRINTED IN U.S.A 
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MOTOR CONTROL DESIGNERS' GUIDE 
Motor Control Integrated Circuits 

TYPE DESCRIPTION 

L292 H-Bridge Transcon-
ductance Amplifier 
with PWM Current Control. 

L293 Four Totem-Pole Drivers. 

L293D L293 with Eight Bridge Diodes; 
Reduced lOUT. 

L29S Dual Solenoid Driver 
with Current Control. 

L298 Dual Full-Bridge with 
Individual Logic Inputs 
for Each Bridge. 

UC1610 Dual Diode Bridge 
UC3610 with Eight Schottky 

Diodes (Vf = 1 V @ 2A), 

UC3620 Brushless DC Motor 
with Switching Current 
Control. 

UC1637 PWM Driver for DC 
UC2637 Servomotors; Current 
UC3637 Limit, Under-Voltage Lock-Out. 

UC1706 Dual Driver for Power 
UC2706 MOSFETs; 50nsec into 
UC1707 1000pF, l.5A Peak. 
UC2707 TTL Compatible Inputs. 

UC1717 Stepping Motor Phase Drivpr; 
UC2717 TTL Compatible Inputs. Pulse-
UC3717 by-Pulse Current Control, and 

Full Output H-Bridge with 
Diodes 

UC3517 Stepping Motor Driver 
Unipolar, Bilevel. 
Minimal RFI. 
Activates Both Motor 
Phases. 

UC3770 Stepping Motor Phase 'Driver 
Pin Compatible with UC3717, 
but with Higher Output Current 
and No Circulating Diodes. 

UNITRODE CORPORATION. 5 FORBES ROAD 
LEXINGTON. MA 02173 • TEL. (617) 861-6540 
TWX (710) 326-6509 • TELEX 95-1064 

TYPICAL APPLICATION Vc 

DC Motors. Torque Control. laV 
Stepping Motors. Microstepping, to 
Solenoid Controlled Valves. 36V 

DC Motors 36V 
Stepping Motors Max. 
Solenoids 
Other Inductive or 
Resistive Loads. 

36V 
Max. 

Hammer Driver in Matrix Printers 12V 
Solenoid Driver to 
Motor Driver 46V 

Power Stage for Motor and Vss 
Solenoid Drivers. Low Standby to 
Power Drain makes it Ideal 46V 
for Battery Operated Equipment. 

Use as Circulating Diodes 40V 
with Motor or Solenoid Drivers. Max. 

Drive Brushless DC Motors with 60 40V 
Mechanical Degree Hall Devices. Max. 
Other Decoding Options available. 

Drive Bipolar or MOSFET 40V 
Power H-Bridge in DC Velocity Max. 
and Position Servo-Loops. 

Interface between Low-Level 40V 
Functions and High Power Max. 
Control Devices, Particularly 
Power MOSFETs. 

Stepping Motor Driver in 10V ~ 
Full·Step, Half-Step, or Microstep to 
Mode. Separate Digital Control 40V 
Sets Current at 100%,60%, 19%. 
Bipolar Operation. 

Driver for Stepping Motor in 10V 
Applications Requiring Least to 
Possible RFI. Internal Logic for 40V 
Full-Step/Half-Step. High Voltage 
Pulse Width Set by Single RC. 

See UC3717 Application 10V 
to 

40V 

EEM 1985 For manufacturers' sales offices, see yellow pages 

!kQ UNITRDDE 
Vss lOUT PD PACKAGE 

2.0A 2SW IS Pin 
Cont. . Max. Power Tab 

4.SV l.OA 2.0W 
to Cont. Max. 

16 Pin 36V 
Dip 

4.SV O.6A 2.0W "Batwing" 
to Cont. Max. 

36V 

4.SV 2.0A 2SW IS Pin 
to Cont. Max. Power Tab 

10V 

4.5V 2.0A 25W IS Pin 
to Cont. Max. Power Tab 

7.0V 

3.0A l.OW 8 Pin 
Max. Max. Dip 

2.0A 2SW 15 Pin 
Cont. Max. Power Tab 

SOOmA 2.0W 18 Pin 
Peak Max. Dip 

40V l.5A 2.0W 16 Pin 
Max. Peak Max. Dip 

"Batwing" 

4.75V l.OA 2.0W 16 Pin 
to Peak Max. Dip 

5.25V "Batwing" 

4.75V 350mA l.6W 16 Pin 
to Cont. Max. Dip 

5.2SV 

4.75V l.SA 2.0W 16 Pin 
to Peak Max. Dip 

5.25V "Batwing" 

PRINTED IN u.s A 
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3 KHz-BOO MHz 
over 50 off-the-shelf models 
from $295 

Choose impedance ratios from 1:1 up to 36:1, 
connector or pin versions (plastic or metal case built 
to meet MIL-T-21038 and MIL-T-55831 requirements*). 
Fast risetime and low droop for pulse applications; 
up to lOOOM ohms (insulation resistance) and up to lOOOV 
(dielectric withstanding voltage). Available for 
immediate delivery with one-year guarantee. 

See our pages, this section pages A·1716-·Al779 
·units are not QPL listed 

A-1700 

finding new ways ... 
setting higher standaros 

t;;I Mini-Circuits 
A Division of Scientific Components Corporation 

World's largest manufacturer of Double Balanced Mixers 

P.O. Box 166, Brooklyn, New York 11235 (71B) 934-4500 
Domestic and International Telex 125460 International Telex 620156 

For manufacturers' sales offices, see yellow pages 

3450 
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APPLIED RESEARCH Inc. 
DEPT EM, 160 DUPONT STREET. PLAINVIEW, NEW YORK 11803, (516) 349-9200 

Over 30 Years as a Supplier to the 
Military/Industrial RF Markets. 

RF FILTERS, MULTIPLEXERS,' CONVERTERS, 
POWER AMPLIFIERS, MULTIPLIERS, 
SIGNAL SOURCES, MUL TICOUPLERS 
and COMPLETE RFSYSTEMS. 
MUL TIPLIERS 
FREQUENCY GENERATION THROUGH MULTIPLICATION OR 
PHASE·LOCK TECHNIQUES/VHF to Ku·Band (10 MHz to 
1.5 GHz) 
Applied Research offers many proven designs using either technique or 
combinations. And we're capable of meeting your exact requirements, 
precisely. 
Our Phase-lock loops, comprised of I.C. components, together with RF 
devices, yield outputs of up to 10 watts at microwave frequencies. And 
our multipliers are available as passive devices or in combination with 
amplifiers having multiplication factors of from 2 to 2000, In combina
tion with varactor multiplier devices output in Ku-band can be obtained. 
What's more, we can supply crystal oscillators or internal drivers to pro-
vide a self-contained source. . 

Frequency sources with mutiplica
tion up to 29 and multi pies thereof 
are available deriving signals in the 
L, S, and C-bands. 

ELECTRICAL CHARACTERISTICS 
(TYPICALJ 

• Input Frequency: 100 MHz 
±10 MHz 

• Output Frequency: 
Type-I, 6400 MHz (X64) 
Type 2, 5800 MHz (X58) 

• RF Power 
Input Power: + 5 dBm, 
±3dB 
Output Power: + 5 dBm, 
±2 dBm over temperature 

• Discrete spurious outputs: 
Harmonics belOw - 60 dBc, 
others at a maximum of - 60 
dBc. 

• Temperature: -54°C to + 85°C 

ELECTRICAL CHARACTERISTICS 
C-BAND PASSIVE BROADBAND HIGH 
POWER MULTIPLIERS 
• Input Power: +40 dBm 

Output Power: +32,6 dBm 
±0.5dB 
Spurious Response: > - 70 dBc' 
inband 

• Bandwidth: 5.9 to 6.4 GHz 

MULTICOUPLERS 

Multicoupler Model HFM-2 (TXJ-230-S-40 is one of a series of multi
couplers designed and manufactured by Applied Research Inc. This model, 
operating over a frequency range of 2 to 32 MHz, has S to 32 independent 
outputs for inputs of up to + 20 dBm. 

PERFORMANCE SPECIFICATIONS 
Frequency Range: 0.5 to 32 MHz 
Number of Outputs: Up to 32 
Isolation Between Outputs: To be specified by customer - Up to 70 db. 
Overall Gain (Input to Output): 0 dB 
Connectors: To be specified by customer. 
The HFM Series covers the frequency range of 0.5 MHz to the Telemetery 
Bands, and has been designed for applications where weight and space are 
critical such as submarine, shipboard, or mobile installations. 

MODEL 
HFM-2(T)()0532 8/40 
HFM-2(TX)232 8/40 
HFM-2(TXJ140 12140 
HFM-2(TXJ2410 8/40 
HFM-2(TXJ1415 6/50 
HFM-2(TXJ2223 8/50 
HFM-2(TXJ1423 8/50 

NO. OF OUTPUTS 
6 to 32 
6 to 32 
6 to 32 
6 to 32 
Ii to 32 
6 to 32 
6 to 32 

FREQUENCY RANGE 
500 KHz-32 MHz 

2 MHz-32 MHz 
10 MHz-400 MHz 
20 MHz-llOO MHz 

1400 MHz-1600 MHz 
2200 MHz-2300 MHz 
1400 MHz-2300 MHz 

A·1702 For manufacturers' sales offices, see yellow pages EEM 1985 
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SOLID STATE TRANSMITTERS and POWER 
AMPLIFIERS in P, L, Sand eBANOS. 
TRANSMITTERS POWER AMPLIFIERS 

Transmitter (PIN 504488) 

RF OUTPUT Stability: ±0.005% 
Range: 400-550 MHz Power: 30 watts, minimum 200 Watt RF Power Amplifier (PIN 504495) 

Control: Field Tuneable in 0.5 MHz increments MODULATION: Frequency Modulation 
DCIAC Power: 24-30 volts at 9 amperes/115/230 VAC 5/2 Amps Frequency Range: 400 to 550 MHz 

AEROSPACE COMPONENTS 

L·BAND TRANSMITTER 
Frequency: Tunable, 1650-1670 MHz 
Power Output: + 28 dBm min. 
Modulation: FM; 1-35 KHz 
Stability: ±3 MHz 
Power Input: + 22 to + 34 VDC, 

.75A max. 
Weight: 1 kg max. 

FIXED PAD 
ATTENTUATORS & 
TERMINATIONS 
(DC·2GHz) FOR TYPES BNC, 

TNC, Ch N, 
AND O;sM 
CONNECTORS 

'.t"." Integrated line of fixed pad attenuators, termina
tions, and impedance-matching transformers pro
vides means for rapid and accurate division of 
voltages over the frequency range of DC-2 GHz, and 
for the' matching of different impedances with 
minimum loss over a broad frequency band. The 
unit cost is within the practical price range of the 
large and small equipment user, as well as the 
research and experimental user. 

GENERAL CHARACTERICTICS 
Frequency Range: DC-2 GHz 
VSWR: 1.25:1 
Attenuation Accuracy: 

- 0.1 dB + 0.3 dB for values of 1 to 12 dB 
- 0.2 dB + 0.5 dB for values of 15 to 20 dB 

Impedances (Nominal): 50, 75 90 ohms 
Attenuation Values: 

1, 2, 3, 4, 6, 10, 12, 15,( 20 dB (standard). 
Other values up to 30 dB ;special 

,TELEMETRY 
CONVE RS 

Down converters for military and commercial ap
plication are available throughout the frequency 
range from VHF to K-band. Applied Research manu
facturers the filters, oscillator sources, the IF 
amplifiers, and complete packages that are asso
ciated with down converters. 
These units permit the ready adapting of existing 
UHF telemetry receiving equipment for use in the 
1435 to 1540 and 2200 to 2300 MHz telemetry 
band with high conversion gain. 

GENERAL CHARACTERISTICS 
Long Term Stability: Better than ±.1 PPM over 

temperature range 
Image Rejection: >50 dB 
Noise Figure: Better than 5 dB for 100 mc band-

width (2.2 to 2,3 GHz) 
Converters meeting special requirements which 
include group delay or phase and amplitude char
acteristics can be designed to meet special needs. 

G·BAND RECEIVER 
Frequency: 4.4 to 5.0 GHz· 
Stability: ±.005% 
Sensitivity: - 90 dBm for 10 dB SIN 

and ±250 KHz deviation 
IF Bandwidth: 1 MHz nominal 
Power Input: + 21 to 30 volts, 

.75A max. 
Weight: 3.5 Ibs. max. 
* Factory set 

MULTIPLEXERS 

State of the Art Multiplexers, applying Applied 
Research Inc.'s experience in the design and manu
facture of NOTCH FILTERS, BANDPASS FILTERS, and 
BAND REJECT FILTERS allows for the ultimate in 
performance. 

TYPICAL TRIPLEXER CHARACTERISTICS 
Frequency Range: 5 kHz to 500 MHz 
Frequency Breaks: 500 kHz and 32 MHz 
Passband Attenuation: 1.5 dB maximum 
Crossover Losses: 4.5 dB maximum 
Reject Characteristics: 42 dB minimum, other 

bands 
Ripple: 0.5 dB peak to peak maximum 
Impedance: All ports shall be 50 ohms unbalanced 
VSWR: 1.5:1 maximum, 2:1 through crossover 

APPLIED RESEARCH Inc. - , 

DEPT EM 160 DUPONT STREET PLAINVIEW, NEW YORK 11803 (516) 349-9200 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1703 



A. 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters pel' second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
ED):> electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide . 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
/LF microforad . 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative. 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT pro.grammable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM r.ead only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Coaxial • Waveguide • Solid State • InICrOWaVe 
Components • Assemblies • Sub-Systems 

VARIABLE ATTENUATORS DC THRU 18000 MHz 
Direct Reading Miniature 

Low Ins. Loss. 1.5 Max. VSWR • 10 Watts Aver. Power 0.5 dB Max. Ins. Loss. 5 Watts Aver. 3 KW Peak. 2 Ounces 
Atten. 

Freq. Alten. VS. 
Range Range Freq. Farm Model 
(SHz) (dB) (±dB) Type No. 

DC·0.1 30 0.5 4450 t0682·30F 
DC·Q.5 10 0.25 4450 t0682·lOG 
0.5-1.0 60 1.0 0-214 2952·60 
0.5-1.0 100 1.5 0·214 2952·100 
0.9·1.3 60 1.0 0-660 2·3952·60 
0.9·1.3 100 1.5 0·660 2·3952·100 
1.0·2.0 10 1.0 0,1014 3617·10F 
1.0·2.0 60 1.0 0·660 3952·6OX 
1.0·2.0 100 1.5 0·660 3952-100X 
1.4·2.4 80 1.25 0-660 3'4952·80 
2.0·4.0 10 1.0 0·51 4674·10F 
2.0-4.0 20 1.5 0·51 4674·20F 
2.0-4.0 30 2.0 0-51 4674·30F 
2.0·4.0 60 1.0 0·660 4952·60X 
2.0-4.0 100 1.5 0·660 4952·100X 
2.5·4.0 10 0.75 0·51 4674·10G 
2.5-4.0 20 1.0 0·51 4674·20G 
4.0·8.0 10 0.6 0·701·2 5684·10F 
4.0·8.0 20 1.0 0·701·2 5684·20F 
4.0·8.0" 60 1.0 0·660 5952·60X 
4.0·8.0" 100 1:5 0·660 5952;100X 
5.4·11.0 10 1.0 0·701·2 5·6684·10F 
5.4·11.0 20 1.5 0·701-2 5·6684·2OF 
7.0·11.0 10 0.5 0·701·2 6684·10F 
7.0·11.0 20 1.0 0·701·2 6684·20F 
8.0-12.4 10 0.5 0·701·2 6684·10X 
8.0-12.4 20 1.0 0·701·2 6684·20X 

12.4·18.0 10 0.5 0·701·2 9684·10F 
12.4·18.0 20 1.0 0·701-2 9684·20F 
12.4·18.0 30 1.0 0·701·2 9684·30F 
'See catalog for VSWR, Ins. Loss and Power. 

··Only less ,than octave - consult factory. 
t1 Watt Average Power. 

Form 0·660: 5" Ola. 
Form 0·214: 6" Oia. 

Form 0·701: 3" Dia. 
Form 0'51: 5" Dla. 

Atten. 
Freq. Alten. YS. 

1anle Ran~. Freq. 
GHz) (dB (±dB) 

DC·0:1 20 0.6 
DC·0.25 15 1.5 
DC·0.5 10 0.25 
1.0·2.0 10 
1.5-2.0 15 
2.0-4.0 10 
2.0-4.0 20 
2.5-4.0 10 
4.0·8.0 10 
4.0·8.0 20 
4.0·8.0 30 
6.0-11.0 10 
6.0-11.0 20 
6.0-11.0 30 
6.0-11.0 40 
8.0·18.0 10 1.5 
8.0-12.4 10 
8.0·12.4 20 
8.0-12.4 30 
8.0·12.4 40 
8.5-10.5 10 0.5 
8.5-10.5 20 0.5 

10.5-12.4 10 0.5 
10.5-12.4 20 0.5 
12.0·18.0 10 
12.0·18.0 20 
12.0·18.0 30 
12.0·18.0 40 
12.0·18.0 10 1.0 
12.0·18.0 15 1.0 

*1.7 VSWR above 11.0 GHz. 
"1 Watt Average Power. 

Max. ~~~ VSWR 
1.3 4242 
1.5 4242 
1.5 4449 
1.8 3651 
1.7 3651 
1.8 2191 
1.5 3651 
1.5 2191 
1.5 2191 
1.5 2191 
1.5 3651 
1.5 2191 
1.5 2191 
1.5 2191 
1.5 3651 
1.5' 2191 
1.5' 2191 
1.5" 2191 
1.5" 2191 
1.5" 3651 
1.5 2191 
1.5 2191 
1.6 2191 
1.6 2191 
1.5 2191 
1.5 2191 
1.7 2191 
1.7 2191 
1.5 2191 
1.7 2191 

Model 
No. 

"0682·20 
"0682·15 
'·0682·10 

3814·10 ' 
3814-15 
4804-10 
4814-20 
4804-10X 
5804·10 
5804·20 
58~.30 

5·68 ·10 
5·6804·20 
5·6804-30 
5·6814·40 

9803·10 
6804·10 
6804·20 
6804'30 
6814·40 
6803·10A 
6803·20A 
6803·10B 
6803·20B 
9804·10X 
9804·20X • 
9804-30X 
9804·40X 
9803·10A 
9803·15A 

Form 2111: l%xlxlh" 
Form 3851: 2xll/4XIh" 

Form 4242: 2.2xl.37xl.2" 

BROADBAND DIODE DEVICES 
SPST & SPNT Switches 
• High Isolation • Low Insertion Loss 
• Integrated Drivers Available 

COAXIAL COMPONENTS 
Phase Shifters 

DC·18GHz 
Models 

Broadband Fixed 
Attenuators 

DC·18GHz 
Hilh Power 

Couplers & Hybrids 

Bands from 
.S·18GHz 

Microwave Filters 

DC·18GHz 
Hlgb Power 

Power Dividers 

Bands from 
.25·18GHz 

Motorized Variable Attenuators 
500 Watt Variable Attenuators . _ • Lots More 

Attenuators & Modulittors 
• Absorptive for all Values 
• Each Model 200-18000 MHz 
• Low Insertion Loss 
• Integrated Linearized Driver (Attenuators) 
• TTL Compatible Driver (Modulators) Model 8752·30D 

Attenuation 
Conll uratian (dB 

Cont. Variable 35 
Cont. Variable 65 
On/Off 30 
On/Off 65 

Switeiling 
Time 

50 /Lsec 
50/Lsec 
20 nsec 
20 nsec 

Madel 
No. 

8752·350 
8752·65D 
8752·30M 
8752·65M 

WAVEGUIDE 
COMPONENTS & ASSEMBLIES 

Broadband 
Diode Switches 

Fixed Attenuators 

". 
Variable 

Attenuators 

ARRA will fabricate 
your special waveguide 
assemblies in any ma
terial and finish ... from 
the simplest straight 
section and single bend 
to complex combinations, 
of bends, miters, twists, 
etc. 

For manufacturers' sales offices, see yellow pages A-170S 
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3450 

COAXIAL 
ATTENUATORS 

COAXIAL 
TERMINATIONS 

\ FEED·THRU 
TERMINATIONS 

COMPAC 
279 SKIDMORE ROAD 

DEER PARK, NEW YORK 11729 
TELEPHONE 516/667-3933 

TWX 510-227-1064 

MICROWAVE COMPONENTS 

BNC/DC TO 2.0 GHz 
Operating Temperature Range: 

-55 to +125°C 
Total Input Power: 1 watt average 
Impedance: 50 ohms 
VSWR: DC to 1 GHz 1.2 to 1 

1 GHz to 2 GHz 1.4 to 1 
Accuracy: DC to 1 GHz ±.5 dB 

1 GHz to 2 GHz ±.8 dB 

TNC/DC TO 2.0 GHz 
Operating Temperature Range: 

-55 to +125°C 
T.otal Input Power: 1 watt average 
Impedance: 50 ohms 
VSWR: DC to 1 GHz 1.2 to 1 

1 GHz to 2 GHz 1.4 to 1 

SMA/DC TO 2.5 GHz 
Operating Temperature Range: 

-20 to +125°C 
Total Input Power: 1 watt average 
Finish: Passivated Stainless 
Accuracy: DC to 1 GHz ±.5 dB 

1 GHz to 2.5 GHz ±1 dB 
Impedance: SO ohms 
VSWR: DC to 1 GHz 1.2 to 1 Max. 

1 GHz to 2.5 GHz 1.4 to 1 Max. 

PART NO. 
130-1001 
130-1002 
130-1003 
130-1006 
130-1010 
130-1020 
130-1030 

PART NO. 
130-2001 
130-2002 
130-2003 
130-2006 
130-2010 
130-2020 
130·2030 

PART NO. 
130-3001 
130-3002 
130-3003 
130-3006 
130-3010 
130-3020 
130-3030 

3450 

ATTENUATION VALUE 
1 dB 
2dB 
3dB 
6dB 

10 dB' 
20 dB 
30 dB 

ATTENUATION VALUE 
1 dB 
2dB 
3dB 
6 dB 

10 dB ' 

20 dB 
30 dB 

ATTENUATION VALUE 
1 dB 
2dB 
3dB 
6 dB 

10 dB 
20 dB 
30 dB 

IMPEDANCE MATCHING PADS 
SPECIFICATION MODEL 130-1050 
Frequency Range DC 10 1 GHz 
Impedance 50 ohm male 

75 ohm female 
Attenuation (Loss) 5.7 dB 
VSWR (Max) 1.2101 
Connecllons BNC 
Accuracy +.5 dB 

SMA/DC TO 2.5 GHz 
SPECIFICATIONS 

120-1001/120-1002 
Power: 1 watt average 
Material: Passivated stainless steel 

BNC 
SPECIFICATIONS 

'Power: 1 watt average 
VSWR: 1.1 to 1 maximum 

DC to 2 GHz - 50 ohms 
Male: 120-1003 

Power 
Ohms 
Frequency 

MODEL 130-2050 MODEL 130-1075 MODEL 130-2075 
DC 10 1 GHz DC 10 1 GHz DC 10 1 GHz 

75 ohm male 50 ohm male 75 ohm male 
50 ohm female 75 ohm female 50 ohm female 
5.7 dB 5.7 dB 5.7 dB 
1.2101 1.2101 1.2101 
BNC TNC TNC 
+.5dB +.5 dB +,5dB 

Impedance: 50 ohm nominal 
Temperature Range: - 20 to + 125°C 
VSWR: DC to 2.5 GHz 1.2 to 1 maximum 

Female: 120-1004 
DC to 1 GHz -75 ohms 

Male: 120-1005 
Female: 1"20-1006 

MODEL 120-1007 MODEL 120-1008 
1 watt average 1 watt average 
50 75 
DC 10 1000 MHz DC 10 500 MHz 

VSWR DC 10 500 MHz 1.1 to 1/500101000 MHz 1.210 1 1.2 to 1 
All dimensions in Inches. 
Additional products which do nOI appear on this page can be designed to meet your requirements. 

A-H06 For manufacturers' sales offices, see yellow pages EEM 1985 
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RF RELAYS 
& TRANSFER 

SWITCHES 

PR8-2831-TTLF 
3.0 x 5.0 x 1.5 

ext. CoYer 3 x 5.75 

Single Pole 2 to 16 Position 
Double Pole Double Throw Transfer 
Signal and Power Lever Units 

o Lightweight 

o LowCost 

o Small Size 

COMPAC 
279 SKIDMORE ROAD 

DEER PARK, NEW YORK 11729 
TELEPHONE 516/667-3933 

TWX 510-227-1064 

MICROWAVE COMPONENTS 3450 

SPECIFICATIONS: 

Frequency Range 
Power Le~1 
VSWR 
Isolation 
Insertion Loss 
Switching Speed 

Signal Level 
DC-SOO MHz 
1 Watt 
1.2 Typ. 
40dB 
0.3dB 
10 m Sec 

Power Level 
DC-400 MHz 
75 Watts 
1.3 Typ. 
35 dB 
0.2 dB 
15 m Sec 

DETAILED SPECIFICATIONS UPON REQUEST 

HOW TO ORDER TS 4-28 o 1-TPD 

SWITCH TYPE ____ ---'T 
-

TS- Signal 
PR- Power 

SWITCH CONFIGURED ---------' 
D-Transfer 

S-SPDT 
3-16 - Multi Position 

COIL VOLTAGE -----~----' 
05.06.12.18.24.28 

CONNECTOR TYPE------------' 
O-BNC 
l-SMA 
2-TNC 
3-N 

MOUNTING-
0- Flush 
1 - Extended Flange 

OPTIONS----------I 
T -Termination 50 ohm YaW STD 
PO - Protection Diode POS COM STO 
TTL -,TTL Interface Active High STO 
C - DC Connector 0 Submin Type STO 
L -Latching 
F - Failsafe 
SPECIAL CONFIGURATIONS 
Other Options Available 

• OTHER OPTIONS AVAILABLE. CONSULT FACTORY· 

EEM 1985 For manufacturers' sales offices. see yellow pages A-1707 
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3450 MICROWAVE COMPONENTS 

Designing and manufacturing solid-state 
switches, attenuators, phase shifters and sub
systems to meetthe MIL-Spec requirements of the 
defense oriented, communications, radar and 
countermeasures system companies have been our 
specialty since 1967. 

More than 2,400 different field proven part 
types have been engineered and manufactured 
during the past two-decades. 

Frequency ranges from DC to 6GHz and 
switching speeds as low as 5 nanoseconds (RF 
transition time) are currently being supplied. 

Phase and amplitude 
critical devices are sup
plied maintaining 
specified parameters 
over - 55°C to + 125°C. 

One of our many 
standard devices may 

solve a design problem for you with little or no 
modification. 

If your application requires a special device not 
met by one of our standard units, our technical staff 
will welcome your call. You can depend upon Daico 
for a prompt, realistic response. 

At the three Daico manufacturing facilities, 
totaling 46,000 square feet, IF IRF solid-state com
ponents in three construction types are produced. 

o THIN-FILM: Our in-house high-reliability thin
film manufacturing facility produces MIC 
(Microwave Integrated Circuits) in line with 
MIL-STD-883C for surface mounted applications. 
Products include switches, analog as well as step 
attenuators, and phase shifters. 

o DISCRETE: The discrete connectorized de
vices are built utilizing our in-house circuit 
board manufacturing facility. Products are built 
in accordance with MIL-E-5400 and MIL-STD-454. 

o CONNECTORIZED MIC: To take advantage of the 
small MIC size, but with the convenience of con
nectors, Daico offers a combination MIC with 
connectors. The MIC is built in line with MIL-STD-
883C with the connectorized body meeting the 
appropriate discrete specifications. 

Our Quality 
Assurance Program is 
designed around MIL
Q-9858, MIL-I-45208, as 
well as engineering 
design and Quality Con
trols based on MIL-M-
38510F AppendicesAandG. 

Electrical, mechanical and environmental tests 
are performed in-house, many on computer 
controlled equipment; thus assuring accuracy and 
saving time and money. 

MIC case sealing is performed in one of the 
computer controlled seam welding environmental 
chambers. 

State-of-the-art equipment includes: 
Computer aided design optimization; computer 
controlled pattern recognition ultrasonic wire 
bonder; HP 8510 and 8505 Network Analyzers 
along with other IEEE bus interface test eqUipment 
controlled by HP 9825 computers. The results are 
competitive high quality products. 

The Daico 292-page Engineering Handbook 
and Reference Drawings contains detailed 
engineering data for the most popular proven 
standard devices. Daico engineering drawings for 
each product include speCifications, performance 
curves, pin-outs, connector, and outline-drawing 
details. Logic tables are provided where 
appropriate, 

In addition the handbook contains Quality 
Assurance information, design aids, nomographs, 
and transmission-line relationships. The Engineer
ing Handbook may be obtained by qualified persons 
directly from Daico or from your Daico repre
sentative listed' in the yellow pages of EEM. 

Write. phone or TWX for your free copy of 
the Daico Engineering Handbook: P.O. Box 5225. 
Compton. CA 90224, Telephone 213/631-1143, 
TWX 910-346-6741. 

~ DAleO INDUSTRIES, INC. 
2139 East De Amo Blvd. 
Compton, CA 90220 

©1985 DAICO INDUSTRIES, INC. mp85443 

3450 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1709 



3450 MICROWAVE COMPONENTS 3450 

Coaxial Relays 

Dow-Key S.,I .. No. 60 61 66 n 169 260 78 115 310 312 313 116 

Contact Arrangement SPOT SPOT SPOT SPOT SPOT OPOT 
Multi-Throw 115: 3 position SPOT By-Pass Transfer Manual 116: 4 position 

Connector Optlor'll BNC. BNC BNC.F BNC UHF.N.BNC UHF.BNC BNC SC.HN.N SC.HN.N SC.HN.N N,UHF.C!31 

Frequency, max 1000 MHz 1000 MHz 500MHzc21 1000 MHz 1000 MHz 1000 MHz 500 MHz 3000 MHz 400 MHz 400 MHz 400 MHz 

Power Rating 1000W 150W 45W 150W 150W 1000W 1000W 200w 3000w 3000W 3000W (CW) at 30 MHz 

Power Rating 350W 50W 20W SOW SOW 350W 450W lOW 850W 850W 850W (CW) at max Iroq 

VSWR 1.3 1.2 1.3 1.3 1.3 1.3 1.2 1.4 1.1 1.1 1.1 

Impedance (ohms) 50 50 75 50/75 50 50 50 50 50 50 50 

SIH 3.0x1.16 1.6x.64 3.0 x 1.1 1.88x.75 1.55 x.63 3.0 x 2.03 3.00x 2.5Sqx 2.0x 1.68 2.0x2.13 2.0x2.13 
(LxWxH.lnc~.I)Cll x 1.9 x'1.67 x 1.35 x 1.63 x 1.2 x 1.75 1.0H 1.4H x 1.3 x 1.3 x 1.3 

Appro. Welghl (oz) 10 4.5 10 3 3.5 12 10 12 8 12 12 

mOoes not include connectors. 
C2lMinimum -100 dB Isolation de to 500 MHz. 
(3)Special connectors producing -100 dB isolation a~ailable. Power rating is reduced to 20 CW, 

Microwave Relays 

Dow-Key Series No. 401 402 411 412 

Contact Arrangement SPOT SPOT Transfer Transfer 

Connector Options SMA N SMA N 

Frequency, max 18GHz 12.4 GHz 18GHz 12.4GHz 

Isolation-dB, min 0-1 GHz 85 85 80 85 

Isolation-dB, min at max freq 60 60 60 60 

VSWR,max 1.5 1.5 1.5 1.5 

Insertion Loss-dB, max 0.5 0.5 0.5 0.5 

2.2H x2.64L 2.1Lx 1.26Sq 3.0L x 1.75 Sq x 1.09W Size (inches)* . 1.40H x 1.34L 
x.50W 

Approx Weight (oz) 1.5 9 6 16 

'Excludes mounting bracket, terminals, and connectors. 

Dow~Key Microwave Corp. 
1110 Mark. Ave. 
Carpinteria, CA 93013 
(805) 684-0427; TWX 910-380-4327 

DowKey® 
Microwave 

CORPORATION 

A·1710 For manufacturers' sales offices, see yellow pages, EEM 1985 



3450 MICROWAVE COMPONENTS 3450 

Fixed Attenuato ... 1 to 20 dB: 
AT-5O(3) 50(.5W) DC-l.50Hz 14.00 20.00 20.00 18.00 
AT-51 50(.5W) DC-1050Hz 11.00 15.00 15.00 14.00 12.00 
AT-52 5O(1W) DC-l.50Hz 14.50 20.50 20.50 18.50 
AT-53 50 (.25W) DC-3.00Hz 14.00 17.00 15.00 
AT-54 50 (.25W) DC-4.2OHz 18.00 
AT-55 50 (.25W) DC-4.2OHz 8.801'0".1-
AT-75 or AT-80 75 or 83 (.5W) DC-l.50Hz (75OMHz) 14_00 20.00 20.00 18.00 

De1ac1ar. MIx.r. Z.ro Bla. Sch_y: 
CD-51 50 .01-4_2OHz 54.00 54.00 
DM-51 50 .01-4_2OHz 54.00 

Re.lstlve Impedance Tran8formera, Minimum Lou Pad.: 
RT-5OI75 50 to 75 DC-l.50Hz 10.50 19.50 19.50 17.50 
RT-5OI83 50 to 83 DC-l.00Hz 13.00 19.50 19.50 17.50 

50 (.5W) DC-4.2OHz 11.50 15.00 15.00 17.50 
50(.5W) DC-4.2OHz 9.50 12.00 12.00 9.50 
5O(1W) DC-2.50Hz 10.50 15.00 15.00 13.00 15.50 
50(.5W) DC-4.2OHz 5.801'0".1 - 5.801'0".1-
50 (2W) DC-2.00Hz 14.00 15.00 15.00 17.50 
75 (.25W) DC-2.50Hz 10.50 15.00 15.00 13.00 15.50 
93 (.25W) DC-2.50Hz 13.00 15.00 15.50 

Mllmatch.d Termlnatlanl. 1.05:1 to 3:1. Open Circuli. Short Circuit: 
MY-51 50 DC-3.00Hz 45.50 45.50 45_50 45.50 
MT-75 75 DC-l.00Hz 45.50 

Feed thru Termlnatlona, shunt ,.aI8tor: 
FT-50 50 DC-l.00Hz 10.50 19.50 19.50 17.50 
FT-75 75 DC-8OOMHz .10.50 19.50 19.50 17.50 
FT-80 93 DC-15OMHz 13.00 19.50 19.50 17.50 

DI ... ctlanal Caupl.r. 30 dB: 
DC-500 50 2500800MHz 80.00 

R.elatlva Decoupler, •• ,18. realltor or Capactlve Coupler, aerl •• capecltor: 
RD or CC-l 000 1000 (I000PF) DC-l.50Hz 17.00 18.00 18.00 17.00 

i 
Adapte .. : I 
CA-50 (N to SMA) 50 DC-4.2OHz 13.00 13.00 I 

Inductive D.coupl .... , .. rl •• Inductor: I 
LD-R15 0.17uH DC-8OOMHz 12.00 18.00 18.00 17.00 

I 
LD-BR8 8.8uH DC-5SMHz 12.00 ·18.00 18.00 17.00 

Fixed Attenuata, Seta, 3, 8, 10, and 20 dB, In plaltlc c ... : I, AT-50-SET (3) 50 DC-l.50Hz 80.00 84.00 84.00 78.00 
AT-51-8ET 50 DC-l.50Hz 48.00 84.00 54.00 80.00 

Ii R.actlve Multlcaupl .... 2 and 4 output part.: 
TC-125-2 50 • 1.5-125MHz 54.00 87.00 87.00 
TC-125-4 50 1.5-125MHz 87.00 81.50 81.50 II 

1 R •• letlve Pawer DI.ld .... 3. 4 and 9 parte: 1 

i RC-2-30 50 DC-2.00Hz 54.00 54.00 I',' 

~ RC-3-30 50 DC-500MHz 54.00 54.00 
./ RC-S-30 50 DC-500MHz 84.50 

RC-3-75. 4-75 75 DC-500MHz 54.00 54.00 

Daubl. Balanced Mix ... : 
DBM-l000 50 5-1000MHz 81.00 71.00 81.00 34.00 
DBM-SOOPC 50 2-500MHz 34.00 

RF Fu ... 1/8Amp. and 1!18Amp.: 
FL-50 50 DC-l.50Hz 12.00 18.00 17.00 
FL-75 75 DC-l.50Hz 12.00 18.00 17.00 

NOTE: 1) Critical param.te,,'ully teated and lIu .... nte.d. Fabrlcatecllrom Mil. Spac. Hlllh-Rel. re.l.to ... (9 Schottky diode •• Mil. Spec. plated part ••• nd cannecta .. ln nickel •• lIver. and lIald. 2) Sea cateloglar complete Model 
Number. Specify cann.ctar .. xe •• Speclall a.allabl •• 3) Calibration m.rked an lab.1 01 unit. 4) Price .ublect to chanll. 1985-A 
without nallce. Shlpplnll $5.00 Dame.tlc or $15.00 Fa ... llln an P ... pald Ord.re. D.llvery II .tock to 30 

!:? I Send for Free Catalog 011 your Letterhead. + 
<Dlcom SYSTEMS INC. 305-994-1774 

932 CLINT MOORE ROAD, BOCA RATON, FL 33431 

EEM 1985 For manufacturers' sales offices. see yellow pages A·1711 



PI N Diode Switches 

GeneralMicrowave's complete line of high perfor
mance broadband switches, with and without in
tegral drivers, are available in three baSic series. 

• Ultra Broadband Series: 0.2 to 18 GHz, SPST to 
SP5T 

• Multi Octave Band - Miniature Series: 0.2 to 4 
GHz (Series 92) 2-18 GHz (Series 91); SPST TO 
SPIT 

• Octave Band - High Speed Series: 10 nsec 
switching speed, 2-18 GHz;'5P2T 

Many models of each type are available to satisfy 
most requirements. Non-reflective switches, space 
qualified units and other special designs are also 
available. 

PIN Diode Modulatorsl 
Attenuators 

General Microwave's Series of PIN diode 
modulatorsiattenuators provide octave-band and 
greater than octave-band performance from 0.5 to 18 
GHz.AII at low cost. . 

MIC Assemblies 

General Microwave MIC assemblies can combine: 
• Frequency Translators • High Speed Digitally 
Controlled Attenuators • Power Combiners and 
Dividers • High Speed Switches • Mixers 
• Amplifiers • Isolators • Directional Couplers 
• Phase Modulators. Filters and other signal condi
tioning and processing devices. 

Digitally Programmable 
PIN Diode 
Attenuators 

General Microwave's Series of Digitally Program
mable PIN Diode Attenuators provide octave-band 
and greater than octave-band performance from 0.2 
to 18 GHz with wide programming flexibility. All at 
low cost. Their compact, rugged packages are well 
suited to military applications. They are available in 
drop-in module type configurations and hermetical
ly sealed packages. Nanosecond switching speed 
modules are also available. 

A·1712 For manufacturers'sales offices, see yellow pages EEM 1985 



3450 MICROWAVE COMPONENTS 3450 

HIGH QUALITY ATTENUATORS! 
Kay Elemetrics Corp offers a complete line of Programma

ble, Toggle Switch, Rotary and Continuously Variable atlen
uators. All Kay atlenuators are equipped with precision, field 
replaceable resistors. Kay is able to produce durable toggle 
switch attenuators with superior specifications by using 
teflon, gold and silver components in our custom developed 
and in-house manufactured switches. Our Rotary atlenua
tors use dual gold plated printed circuit contacts at each 

connector for superior electrical contact. 
If you don't see an attenuato! that fits your requirements 

call us. Kay can design an attenuator to fit your specific OEM 
needs. We have designed over 250 different special atlenua
tors in the past. 

Please call or write to the address listed below for our 
complete atlenuator catalog and price sheet. Our quantity 
discounts start as low as two (2) units! 

OEM PROGRAMMABLE ATTENUATORS =========== 
• LOGIC ADAPTORS AVAILABLE 

4000 SERIES 

OEM STEP ATTENUATORS 
• HIGH RELIABILITY 
• DUAL CONTACT 

500 SERIES 

BENCH STEP ATTENUATORS 
• HIGH ACCURACY 
• POSITIVE REPEATABILITY 
• COMPACT DESIGN 

5000, 5100 SERIES 400 SERIES 

CONTINUOUSLY VARIABLE 
ATTENUATORS========= 

0/400, 0/410 SERIES 

0/400 DC-500MHz 1-13dB 
0/410 DC-400MHz 2-14dB 

IMP. Q MODEL 
50 1/4450 
50 4460 
50 4480M 
50 4450 
50 4440 
75 1/4457 
75 4467 
75 4487M 
75 4457 
75 4447 

IMP. Q MODEL 
50 1/500 
50 500 
50 520 
75 1/510 
75 510 
75 530 
50 5436 
50 5435 
75 5446 
75 5445 

FREQ.RANGE 
DC- 1GHz 
DC· 1.5GHz 
DC- 1.5GHz 
DC· 1.5GHz 
DC· l.5GHz 
DC· 750MHz 
DC- 1GHz 
DC- IGHz 
DC· 1GHz 
DC- IGHz 

FREQ.RANGE 
DC- 1GHz 
DC- 2GHz 
DC- 2GHz 
DC-500MHz 
DC- 1.5GHz 
DC- 1.5GHz 
DC- 2GHz 
DC- IGHz 
DC- 1.5GHz 
DC- 1GHz 

IMP. Q MODEL FREQ. RANGE 
50 i/432 DC-500MHz 
50 1/439M DC- IGHz 
50 431 DC- lGHz 
50 43SM DC- IGHz 
50 430 DC- 1GHz 
50 432 DC- IGHz 
50 439M DC- 1.5GHz 
50 437M DC- IGHz 
50 460M DC- lGHz 
75 1/442 DC-500MHz 
75 1/449M DC-500MHz 
75 441 DC- 1GHz 
75 442 DC- 1GHz 
75 449M DC- IGHz 
75 447 DC- 1GHz 
75 470M DC- 1GHz 
50 5150 DC- 2GHz 
50 5050 DC- 1GHz 
75 5175 DC- 1.5GHz 
75 5075 DC- 1GHz 

'M-MINIATURE HOUSING 

ATIEN. RANGE 
0-16.5dB in .1dB steps 

0-31dB in IdB steps 
0·63dB in IdB steps 

0-127dB in 1dB steps 
0-130dB in 10dB steps 
0-16.5dB in .1dB steps 

0-31dB in 1dB steps 
0-63dB in 1dB steps 

0-127dB in 1dB steps 
0-130dB in lOdB steps 

ATIEN. RANGE 
0-ldB in .ldB steps 
O-lOdB in 1dB steps 

0-70dB in 10dB steps 
0-ldB in .ldB steps 
O-lOdB in 1dB steps 

0-70dB in lOdB steps 
O-SOdB in. 1dB steps 

O-SldB in .ldB steps 
O-SOdB in IdB steps 

O-SldB in .1dB steps 

ATIEN. RANGE 
0-22.1dB in .ldB steps 
0-22.1dB in .1dB steps 

0-41dB in 1dB steps 
0-41dB in IdB steps 

10-51dB in IdB steps 
0-101dB in IdB steps 
0-101dB in IdB steps 

0-102.5dB in .5dB steps 
0-132dB in 1dB steps 

0-22.1dB in .ldB steps 
0-22.1dB in :ldB steps 

0-41dB in 1dB steps 
O-lOldB in 1dB steps 
O-lOldB in 1dB steps 

0-102.5dB in .5dB steps 
0-132dB in 1dB steps 

O-SOdB in 1dB steps 
O-SldB in .ldB steps 
O-SOdB in 1dB steps 

O-SldB in .1dB steps 
90 Q ALSO AVAILABLE 

R.F. MEGA SWITCHES ==== 
• DC-IOOO MHz 
• LOW INDUCTANCE, 

CAPACITANCE & RESISTANCE 

254 SERIES 

0.15pf Between switch arms. 
0.1 pf Between open contacts 

and switch arms. 

I( JIIIIl" TEL: (201) 227-2000, TWX: 710-734-4347 
... Kay Elemetrics Corp, 12 Maple Ave, Pine Brook, NJ 07058-9797 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1713 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86EDI'TION OF EEM 
Abbreviations/Acronyms " ......................... A-1166, 8-1012, C-1028, 0-1016 
ASCII Code ............................................................. 0-1087 
Batteries, Product Selection GUide ................. ' ......................... 0-1413 
Batteries & Fuel Cells, Characteristics ........................................ 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
Capacitors, Basic Formulas ................................................ A-1093 
Capac!tors, Miniglossary .: ..... : ........................................... A-1066 
Capacitors, Product Selection GUide ... ,.................................... A-1003 
Circuit Boards (Printed) Product S~lection Guide .......................... , . .. C-1099 
Coils, Chokes, Inductors, Product Seleotion Guide ............................. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C-1863 
Connectors, Mini~lossary .................... : ..... :............. . . . . . . . . .. C-1129 
Connectors, Termmals, & Sockets, Product Selection GUide . , . . . . . . . . . . . . . . . . . .. C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude ...... " A-1309 
Delay Lines, Product Selection Guide ........................................ A-1459 
Discrete Semiconductors, Product Selection Guide ............................ , A-2067 
Displays,Readollts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ ,: . . . . . . . . . . . . . .. C-1086 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C-1623 

, Filters, Product Selection Guide ............................................ A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide ........................... , 0-1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide ............................. C-1699 
Keyboards & Keypads, Product Selection Guide ............................ ' .. 8-1705 
Logofinder & Trademark Directories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 8-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Q~a1ified Prod~cts Lists ...•................ : ..... : . . . . . . . . . . . . . . . . .. !-1003 
Motors, Dnves, & Rotating Components, Product Sel~ction GUide ................ D-1129 
Opto Semiconductors, Miniglossary ......................................... 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-1385 
Panel Hardware, Product Selection Guide ................................ , . .. C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... : ........................ 0-1462 
Power Supplies, AC, Product Selection Guide .... : ............................ 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contact Forms ...................................... : ............... 8-1317 
Relays, Electromechanical, Miniglossary ........................ ~ . . . . . . . . . . . .. 8-1308 
Relays, Product Selection Guide ............................................ 8-1261 
Resistor Color Codes ............................. '........................ A-1828 
ReSistors, Product Selection Guide .................................. , ........ A-1785 
Servo Components, Miniglossary ................................ ,.......... 0-1985 
Solenoids, Product Selection Guide ......................................... 8-1463 
SWitches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide.. . . . . .. . . . . . . . . . . . . . .. . . . . . . . .. 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
Thyristors/High Power Diodes, Miniglossary ........... , ............ ,......... A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection GUide ......... :............................ A-2099 
Wire & Cable, Product Selection Guide ...................... ; . . . . . . . . . . . . . .. C-1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C-1844 

) 
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•. ~: :::. MATRIX 
SYSTEMS CORPORATION 
5177 NORTH DOUGLAS FIR ROAD 
CALABASAS. CALIFORNIA 91302 

(818) 992-6776 • TWX 910-494-4975 

FEATURES 

• Two to twenty four throws 
• Continuous shield continuity 
• Rugged machined aluminum 

housing 
• Crosstalk always less than Isolation 
• Switchpoints individually field . 

replaceable 

MATRIX 7000 Series Switch Modules are designed to maintain 
coaxial switching continuity over a wide range of critical and 

high environmental applications. The switch housings are con
. structed on precision machined aluminum alloy fot structural in-

tegrity and hard anodized for durability.AII signal shield paths are silver 
plated with covers gasketed for maximum EMI protection. The basic reed switch elements 
are hermetically sealed in nitrogen filled gas envelopes and employ rhodium plated 
contacts to insu. re non-stick operation. Applications for MATRIX 7000 Series include: 
- R.F. and I.F. switching where a low VSWR is required. 
- CCTV, base band video and pulse switching where low phase distortion and high 

pulse fidelity are required. 
- Applications requiring a high degree of shielding integrity and low contact and 

induced noise such as pre amp input switching or the switching of high impedance 
operational amplifier inputs. 

Matrix and hybrid switching systems are easily constructed by using Series 9000 (no 
output), 9100 (one output) or 9200 (two output) push-on cross straps which mate with the 
BNC connectors on the switch modules. The cross strap output connectors are BNC 
female type UG 1094/U. The model number ofthe cross strap is assigned by replacing the 
two zeros of the series number with the number of inputs desired. For example, a Model 
9108 has eight inputs and one output. 

ceAXIAL 
RELAY 

MODULE 

• Extremely low EMI 
• Low VSWR 
• Maitrix confiQ,uration easily 

assembled uSing 9000 series 
cross straps 

• Signal circuits isolated from 
control Circuitry 

SPECIFICATIONS 
SERIES 7000 FREQUENCY RANGE: o - 300MHz 
7100- Standard CHARACTERISTIC IMPEDANCE: 50 ohms - 75 ohm optional 
7200- Self-terminating 
7300- High isolation 
7400- Highest isolation 
7500- High power 
7600- Highest isolation 

SWITCHING CONFIGURATION: Single or double pole, two Ibru twenty four throws 

self-terminating 
7700- Mercury weHed 

contacts 
7800- Twinax 
7900- Triax 

MODEL NUMBER ASSIGNMENT 

7 X XX-X 

series-----=--h T 

Number. Coil suppression 
of throws diodes - DR 

TNC connectors - T 
Self-terminating 
resistance - ohms 
Insulated shield - I 
Insulated and 
switched shield - IS 
Expander output - E 
Chassis mount - C 

SWITCHING SPEED: Less than one millisecond 

ISOLATION: See graph 

CONTROL - CONNECTOR: 28 VDC,30 MA 0 type - subminiature connector 

SIGNAL CONNECTOR: BNC - UG1094/U, TNC and SMA optional 

OPERATING TEMPERATURE AND HUMIDITY RANGE: 
-30°F to + 150°F, 0 to 98 percent R.H. 

OPERATING SHOCK AND VIBRAll0N: 50 G's -lMS,2G's p-p20-2000 Hz 

DIMENSIONS: .625" W x 3.25" H x 1.44" + .625" x 
Number of throws 

MOUNTING: 

CONTACT 
RAllNG: 

CONTACT 
RESIST
ANCE: 

7100 
100 vdc 

.250 amp 
lOW 

Three 6-32 tapped holes in base 

7200 7300 7400 7500 7600 7700 
28 vdc 1 DO vdc 28 vdc 400 vdc 28 vdc 100 vdc 

.250 amp .250 amp .250 amp 1 amp .250 amp 2.0 amp 
3 W 10 W 3 W 15 W 3 W 50 W 

7800 
100 vdc 

.250 amp 
10 W 

.1500hm .300ohm .3DOohm .300ohm .0600hm .3000hm .050ohm .3000hm 

Matrix Systems Corporation manufactures a variety of Switching Devices. Whether you are Switching VHF, Video, Pulse or Audio or your 
control requirements are programmable or manual. Give us a call. We specialize in specials. (818) 992-6776 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1715 I~ 
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Table of Contents 
general information 
Ordering information and warran1y . . . . . . . . .. 3 
Model Index .............................. 4 

"Eliminating guesswork in 
Systems design CAPD" . . . . . . . . . . . . . . . . . .. 8-13 

How to use this catalog .................... 5 
Reliabili1y and Quali1y Control ............. 6-7 
Environmental specifications 

"Mastering the mixer maze" ............. 14-15 
Outline drawings ...................... 58-62 
Worldwide sales offices ................... 63 

and absolute maximum ratings. . . . . . . . . . . ... 7 

specifications and performance data 
amplifiers 
general information ...................... 46 
50mW (1 OMHz to 2000MHz) ................. 50 
1 Watt (50KHz to 4.2GHz) . . . . . . . . . . . . .. 47,49,51 
2 Watt (5MHz TO 800MHz) . . . . . . . . . . . . . . . . . .. 48 

aHenuators, fixed 
pin models .. , . , , . , .. , . , .... , . , . , , ... , , . . .. 54 
connector models ... , . , .. , , ......... , .. , .. 55 

attenuators/switches, electronic 
pin and connector models .. , .. , . , .... , . , .. 
CAPD tables ..... , .... , .. " .......... ,.,., 

directional couplers 
pin models., , ... , ,., ... , , .... ,.,., .. ,.". 
connector models . , . , , . , , . , . , . , .... , . , .. , , 

frequency doublers 
pin models .... , ...... , .... ,., ... , .. "., .. 
connector models .. , ..... , ..... , . , .. , . , ... 

limiters 
pin models 

phase detectors 

52 
53 

40 
41 

56 
57 

43 

pin models .. ,., . . ' ....... , .... , ... , .... , .. 42 

frequency mixers 
level 7 pin models, , .. , . , . , , . , , , . , . , . , , " 16-17 
level 7 connector models. , .. , , . , , , . , , , ., 18-19 
level 10, broadband "", .. " ... """.,." 20 
level 13, broadband , ... ".,""', .... ,.,., 21 
level 17, very high dynamic range , , , , , , " 22-23 
level 17S, very low distortion .. , , , , , , , . , , .. 24-25 
level 23, ultra low distortion """""""'" 26 
level 23S, ultra low distortion """""""" 27 
level 27, ultra low distortion ,." ........ ".,' 27 

power splitter/combiners 
2 Way-0° , .. , .. ,.,' ....... ,',.,",..... 28-29 
2 Way-90° .,',.,',.,.,""",",',.,.,.". 30 
2 Way-180° .,", .... ,."., .. , .... "., .. ,., 31 
3 Way-0° ,.,.,",."." .. ,., .. , ..... ,',.,. 32 
4 Way-0° ,., ... ,', .... ,."',.,', ..... ,,.,. 33 
5 Way-0° ,., .. ,.,""',.".,.,',., ... ,.,.. 34 
6 Way-0° ",.,',', .... ,",.,.",." .. ,.... 35 
8 Way-0° ... ,., .... , ...... , ....... ",',.,' 36 
12 Way-0° . , . , . , , . , . , , .. , ....... , . , , . , . , , " 37 
16 Way-0° .,.',., .. ,"',.,., ........ ,',.,' 38 
24 Way-0° " .. ,.',."., .... ,.,.,.,.".,.,' 39 
48 Way-0° ... ", ... "., .......... ,.".,.,' 39 

transformers, RF 
general information , .. ,.,.,,',"',., ..... , 44 
pin and connector models ."., , , , , , .. , .. ,. 45 

ordering information Federal supply code: 15542 
how to order 
Your local representative or distributor is the contact for both sales and service 
assistance for products listed in this catalog. These local offices have the latest 
price and delivery information on all models. They can also provide details on ' 
ordering procedures, service information and application engineering data. 
Your order may be sent directly to Mini-Circuits or to any of the local sales offices 
listed, 
Prices listed in this catalog are domestic EOB, Brooklyn, New York, Mini-Circuits 
reserves the right to change specifications. models, prices or designs without 
prior noflce and without liability for such changes, ' 

shipping instructions 
Shipments can be made by either air or surface corriers, If specific shipping 
instrucflons do not accompany the order, Mini-Circuits will speclty the carrier to 
be used, 

terms 
Net 30 days from date of invoice, If credit is not established with Mini-Circuits, 
shipments will be made COD. (cash on delivery) or prepaid. When sending 
prepayments, please include freight 

warranty 
Scientific Components Corporation, Mini-Circuits division, warrants each prod
uct manufactured by Mini-Circuits to meet all published specifications and to 
be free from defects In material and warkmanship, The Company's liability un-

o der this warranty is limited to repair, adjustment and/ar replacement of defec
tive parts returned, freight paid by Buyer, to the factory within a period of one 
year from date of shipment from the factory unless a shorter period is specified. 
International customers may ship to the Company's nearest Distributor. 
Damage by misuse ar abnormal conditions of operation, or evidence of partial 
or complete disassembly voids this warranty 
SINCE MINI-CIRCUITS HAS NO CONTROL OVER CONDITIONS OF USE, NO WAR
RANTY IS MADE OR IMPLIED AS TO SUITABILITY FOR CUSTOMER'S INTENDED USE. 
BEYOND SUCH PERFORMANCE SPECIFICATIONS AS ARE MADE A PART OF THE PUR
CHASE ORDER. Equipment shipped EOB. Mini-Circuits' plant shall become the 
property of the Buyer upon delivery to carrier, Damage in shipment should be 
handled by the Buyer directly with the carrier byimmediately requesting carriers 
inspection upon evidence of damage in shipment 
A fee will be charged to the Buyer to cover the costs of inspection and test of 
units returned under this warranty and subsequently found to meet specifica
tions or to be faulty for reasons which are not Mini-Circuits' respansibility, This 
warranty excludes all other warranoties expressed or implied. Mini-Circuits shall 
not be liable for any special. indirect or consequential damages, 

Mini-Circuits p,o, BOX 166. Brooklyn, New York 11235 (718) 934-4500 

EEM 1985 For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PG. 3 A·1719 



3450 

Modellndex 
amplifiers, 
broadband 
ZFL-2000 .....•..... 50 
ZHL-1A ............. 47 
ZHL-1-2W .......... 48 
ZHL-2 .............. 49 
ZHL,2-8 ............ 49 
ZHL'2-12 ........... 49 
ZHL-SA ............. 47 
ZHL-7-2W .......... 48 
ZHL-32A ........... 47 
ZHL-42 ............. 51 

directional 
couplers 
POC-10-1 .......... 40 
POC-10-1-75 ....... 40 
PDC-10-2 .......... 40 
PDC-10-21 ......... 40 
PDC-10-22 ......... 40 
PDC-15-6 .......... 40 
POC-15-6-75 ...... 40 
PDC-20-1 .......... 40 
PDC-20-3 .......... 40 
PDC-20-3-75 ....... 40 

TDC-1e-1 .......... 40 

ZOC-10-1 .......... 41 
ZOC-10-1-75 ........ 41 
ZOC-10-2 .......... 41 
ZOC-15-6 .......... 41 
ZOC-15-6-75 .•..... 41 
ZOC-20-1 .......... 41 
ZOC-20-3 .......... 41 
ZOC-20-3-75 ....... 41 
ZOC-2375 .......... 41 

ZEDC-10-2 .. ; ...... 41 
lEOC-15-2 ......... 41 

ZFDC-10-1 .......... 41 
ZFDC-10-2 ......... 41 
ZFDC-10-21 ........ 41 
ZFDC-10-22 ......•. 41 
iZFOC-15-6 ......... 41 
ZFOC-15-6-75 •.•.... 41 
ZFOC-20-3 ......... 41 
ZFOC-20-4 ..•...... 41 
ZFDC-20-5 .....•.... 41 

ZMDC-10-1 ......... 41 
ZMDC-10-2 ......... 41. 
ZMDC-15-6 ......... .41 
ZMOC-20-1 ......... 41 
ZMOC-20-3 ........ 41 
ZMOC-30-1 ......... 41 

electronic 
attenuotor / 
switch 

PAS-1 .............. 52 
PAS-2 .............. 52 
PAS-3 .............. 52 

PSW-1111 .....•.... 53 
PSW-1211 .......... 53 

ZAS-1 •••••...••.... 52 
ZAS-3 ............. 52 

ZFAS-15 ............ 52 

ZMAS-1 ............ 52 
ZMAS-3 ............ 52 

ZMSW-11 '\,1 ........ 53 
ZMSW-1211 •....... 53 

. fixed 
attenuators 
AT-3 ............... 54 

. AT-3-75 ............ 54 
AT-6 ............•.. 54 
AT-6-75 .....•....•. 54 

AT-10.: ............ 54 
AT-10-75 ........... 54 
AT-20 ....... ' ....... 54 
AT-20-75 ........... 54 
AT·30 .............. 54 
AT·4O ...........•.. 54 
CAT-3 ............. 55 
CAT-3-75 ........... 55 
CAT-6 ............. 55 
CAT-6-75 ........... 55 
CAT-10 ..•......... 55 
CAT-10-75 .......... 55 
CAT-20 ............ 55 
CAT-20-75 ......... 55 
CAT-30 ............ 55 
CAT-40 ............ 55 

MAT-3· ............. 54 
MAT-6 ............. 54 
MAT-9 ............. 54 
MAT-l0 ............ 54 
MAT-12 ............ 54 
MAT-15 ............ 54 
MAT-20 ............ 54 
MAT-30 ............ 54 

NAT-3 ............. 55 
NAT-6 ............. 55 
NAT-10 ............ 55 
NAT-20 ............ 55 
NAT-30 ............ 55 
NAT-40 ............ 55 
TAT-3 .............. 55 
TAT-6 .............. 55 
TAT-10 ............. 55 
TAT-20 ............. 55 
TAT-30 ............. 55 
TAT-40 ............. 55 

SAT-3 ............... 55 
SAT-6 .............. 55 
SAT-9 ...... · ........ 55 
SAT-10 ............. 55 

. SAT-12 ............. 55 
SAT-15 ............. 55 
SAT-20 ............. 55 
SAT-30 .......•..... 55 

frequency 
doublers 

AK-2 .............. 56 
FO-2 .............. 57 
FK-5 ............... 57 
GK-2 ... : ..... , .... 57 
GK-3 .............. 57 
GK-5 .............. 57 
MK-2 ............. 57 
MK-3 .............. 57 
MK-5 .............. 57 
RK-2 .............. 56 
RK-3 .............. 56 
RK-6 .............. 56 
SK·2 ............... 56 

limiters 

PLS-1 .............. 43 
PLS-2 .............. 43 
PLS-6 ....... '" .... 43 

mixers 

ASK-1 .............. 17 

GRA-1 ............. 16 
GRA-3 ............. 16 
GRA-6 ............ ,16 
GRA-8 ............. 16 
GRA-1H ............ 22 
GRA-3H ........... 22 
GRA-6H ........... 22 

LMX;113 ........... 17 
LMX-123 ........... 20 

MICROWAVE COMPONENTS 

LMX-124 ........... 17 
lMX-125MH ........ 21 
lMX-l48 ........... 20 
LMX-149 ........... 17 

PAM-42 ........ ; ... 17 

RAY-1 .............. 26 
RAY-2 ............. 26 
RAY-3 ..........•.. 26 
RAY-6 ............. 26 

SAM-1 ............. 17 
sAM-2 ............. 17 
SAM-3 ............. 17 
SAM-4 ............. 17 
SAM-5 ............. 17 

SAY-1 .............. 27 
SAY-2 ...........•.. 27 
SAY-11 ............. 27 

SBl-1 .............. 16 
SBl-1MH ........... 21 
SBl-1X ............. 16 

SRA-1 .......... '" .16 
SRA-1TX ............ 16 
SRA-1-1 ............ 16 
SRA-1W ............ 16 
SRA-2 ............... 16 
SRA-2CM .......... 16 
SRA-3 .........•.•.. 16 
SRA-4 ...•..•.••.•.. 16 
SRA-5 .............. 16 
SRA-6 ...•...... '" .16 
SRA-8 .............. 16 
SRA-11 ............. 16 
SRA-12 ............. 16 
SRA-1H .. _ ......... 22 
SRA-1WH ........... 22 
SRA-2H ............ 22 
SRA-3H ............ 22 
SRA-11H ........... 22 
SRA-1MH ........... 21 
SRA-3MH ........... 21 
SRA-215 ........... 20 
SRA-220 ........... 20 
SRA-173H .......... 22 
SRA-2000 .......... 16 

TAK-5 .............. 16 
TAK~5R ............. 16 
TAK-6 .............. 16 
TAK-6R ............. 16 
TAK'7 .............. 16 
TAK-1H ............. 24 
TAK,lWH .... : ...... 24 
TAK:3H ............ 24 

TFM-2 .............. 17 
TFM-3 ............. 17 
TFM-4 ............. 17 
TFM-l1 ............. 17 
TFM-12 ............ 17 
TFM-15 ............ 20 
TFM-150 ........... 20 
TFM-1MH ........... 21 
TFM-3MH ......... 21 
TFM-1H ............ 24 
TFM-2H ............ 24 
TFM-3H ............ 24 
TFM-4H ............ 24 

TSM-l .............. 17 
TSM-3 ............. 17 

ID'.Y-1 ........ .' ..... 27 

ZAD-1 ............. : 18. 
ZAO-1-1 ............ 18 
ZAO-1W ............ 18 
ZAO-2 ........ ; .... 18 
ZAO-3 ............. 18 
ZAO-4 .......•..... 18 
ZAD-6 ............. 18 
ZAD-8 ............. 18 
ZAD-11 ............ 18 
ZAO,12 ........... : 18 
ZAD-1H ............ 22 
ZAO-1WH .......... 22 
ZAO-2H ............ 22 
ZAO-3H ............ 22 

ZAO-11H ........... 22 
ZAO-1SH ........... 25 
ZAO-1W$H ......... 25 
ZAO-3SH ........... 25 
ZAM-42 ............ 19 

ZAY-1 .............. 26 
ZAY-2 .............. 26 
ZAY-3 .............. 26 

ZEM-2 ............. 19 
ZFM-1W ....... ; .... 19 
ZFM-2 ............. 19 
ZFM-3 ............. 19 
ZFM-4 ............. 19 
ZFM-11 ............ 19 
ZFM-12 ............ 19 
ZFM-15 ............ 20 
ZFM-,50 ............ 20 
ZFM-1H ............. 25 
ZFM-2H ............ 25 
ZFM-3H ............ 25 
zFM-4212 .•........ 19 

ZFY-1 ... '" ......•. 27 
ZFY-2 .............. 27 
ZFY-11 ............. 27 

ZLW-1 ............... 18 
ZLW-1-1 ............ 18 
ZLW-1W ............ 18 
ZLW-2 ............. 18 
ZLW-3 ............. 18 
ZLW-5 ............. 18 
ZLW-6 ..... : ....... 18 
ZLW-8 ............. 18 
ZLW-11 ............. 18 
ZLW-12 ............ 18 
ZLW-1H ............ 22 
ZLW-1WH ........... 22 
ZLW-2H ............ 22 
ZLW-3H ............ 22 
ZLW-11H ........... 22 
lLW-1SH ........... 25 
ZLW-1WSH ....•.... :25 
ZLW·3$H ........... 25 

ZMA-2 ............. 18 
ZMA-3 ............. 18' 
ZMY-1 ............. 26 
ZMY-2 ............. 26 
ZMY-3 .............. 26 

ZP·10514 .......... 18 

povver splltter/ 
combiners 

LPS-109 ............ 28 

MSC-2-1 ........... 28 
MSC-2,lW ......... 28 

PSC-2-1 ............ 28 
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o Mini-Circuits 

how to use this catalog 
Over 1,000 RF/microwave signal-processing com
ponents are available to the design engineer from 
Mini-Circuits. This catalog has been organized to 
simplify the process of selecting the component 
best suited to your application and need, to speed 
location of specs for a particular model, and to pro
vide helpful application assistance. 

A complete listing of all the product family 
groups - from frequency mixers to power splitters 
to RF transformers - plus warranty and ordering de
tails are found on page 3. 

Looking for data on a specific model? Page 4 con
tains a list of all models in alphabetical/numerical 
order, available from Mini-Circuits with reference to 
specific data pages. 

For a concise production/test flow diagram il
lustrating Mini-Circuits quality-control procedures. 
Turn to pages 6 and 7. Also detailed information on 
our Hi-Ret HTRB and TX products for your military, 
space or rugged industrial applications. 

Computer-automated-performance data 
(CAPO) is a Mini-Circuits' innovation offering the 
most complete data base for catalog RF signal~pro
cessing components. Whafs involved in CAPD and 
its benefits towards your new designs are described 
on pages 8-13. 

"Mastering the Mixer Maze" ... 
Mixer selection, with hundreds of models to choose 
from, can be confusing. The penalty for improper 
selection? Overspecify and pay extra; underspecify 
and face marginal performance. Read pages 
14-15 for a clearly-detailed procedure for choosing 
the optimum mixer for your needs. 

Data pages are grouped by product line. Each 
data page is organized by series within tt1e product 
line and by models within the series. 

Information given includes CAPD data, National 
Stock Numbers (NSN), equivalent MIL - part num
bers, pin connection designations, case styles, and 
notes to the tables. 

Full technical data for each model is given in 
table form. The tables are arranged by sequence of 
model number for each series. The various models 
within a series differentiate from each other by the 
frequency range they cover. Frequency range is 
defined in the tables by the lowest frequency fL to 
the highest frequency fu. For most models, the 
frequency range is further subdivided into three 
segments; L = low range, M = mid range, and 
U = upper range. Each range L, M U is defined at 
the bottom of each table in terms of fL and fu. 

Mixer selection is primarily determined by select
ing a mixer level suitable for the application. There
fore, to aid the designer, frequency mixers are 
organized in sequence of mixer level - Level 7, 10, 
13, 17, 17S, 23, 23S and 27. A Level 7 mixer operates 
with + TdBm LO drive, a Level 13 mixer operates with 
+ 13 dBm LO drive, etc. For each level mixer, a max
imum RF input level for linear operation is specified. 

Power splitters are organized in numerical se
quence of power split; from 2 way 00 , 2 way 900 , 

2 way 1800 , 3-, 4-, 5-, 6-, 8-, 12-, 24-, to 48 way 00 • 

Case style and dimensions are easy to find ... 
each data page includes a photo of the particular 
case style for each series and, within the data, there 
is reference to case style number and outline draw
ing letter. Turn to pages 58 to 62 for case style di
mensions, tolerances and bracket options where 
applicable. , 

For example, the SRA-1 mixer detailed on page 16 
calls for case A 01. The dimensions and outline draw
ing are given in the table on page 58 and figure A 
on page 59. 
Need Mini-Circuits components in a hurry? Refer to 
page 63 for a listing of our world-wide network of 
sales representatives and distributors ready to serve 
your needs, supply your orders, and answer your 
questions promptly and courteously. 
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All Mini-Circuits' RF signal'-processing components 
are subjected to rigid quality control procedures 
starting from raw material procurement through 
product production and final inspection; the objec
tive-to supply our customers with the finest RF sig
nal-processing components available. Here's a list 
of some of the procedures taken to insure high
quality performance and product reliability: 

A. 100% testing of each diode. 

B. 100% testing of each. unit. 

C. 100% inspection of every solder connection. 

D. All transformers bonded to the header for pro
tection. a9ainst severe shock and vibration. 

E. All diodes, resistors and capaCitors bonded to 
the header for protection against severe shock 
and vibration conditions. 

F. Diode and resistor power dissipation derated 
greater than 50%. 

G. All components rated for greater than + 125°C. 

H. All transformer leads double wrapped. 

'I. Heavy coated wire insulation for HiPot/altitude~ 

J. Completely encapsulated for protection 
against mechanical shock and vibration as well 
as temperature shock. 

K. Permanent case marking of model number can
not be removed by cleaning agents. 

L. Cupro-Nickel.case for long-lasting finish es
peCially under salt atmosphere conditions. 

reliability and 
hi-rei components 
High-temperature, Reverse-bias (HTRB) testing is an 
accelerated-life'screening test generally reserved 
for space applications. Here the Schottky and PIN 
diodes are subjected to a one-volt negative bias at 
150°C for 168 hours. The objective of this acceler
ated aging stress is to force time/temperature
related failures and thus screen out potentially unre
liable devices; in conventional -baking- processes, 
the diode does not experience anywhere near the 
stress imposed by the HTRB program. The result: 
highly:.reliable Schottky and PIN diodes ready for 
wiring irito assemblies. 

Next the assembled units are subjected to addi
tional testing procedures including 
(1) burn-in for 96 hours at 100°C with 8 ma at 1 KHz 
(2) thermal shock per MIL-SID 202. Method 107 
(3) Gross and fine leak tests according to MIL-SID 
202, Test Method .112B, Conditions A and C 

As a consequence of the above HTRB, final seal, and 
burn-in testing, Mini-Circuits components offer an 
unprecedented high level of reliability. In fact, Mini
Circuits' industry-standard SRA-1 is the only double
balanced mixer in the world to be offered with an 
exclusive three-year guarantee. 

TXmixers 
For the. most critical space, military or industrial ap
plications in hostile environments, Mini-Circuits of
fers 1X mixers. Stringent screening and stressing are 
applied to the 1X mixers which employ 1X hermet" 
ically-sealed diodes that have passed the following 
tests per MIL-SID-750: 
(1) high-temperature storage for 340 hours at 150°C, 
Method 1032; (2) thermal shock, Method 1051. Test 
Condition C ( - 65°C to + 150°C, 10 cycles); (3) con
stant acceleration, Method 2006, Y1 orientation, 
20,000 G's; (4) fine leak, Method 1071. Condition H; .(5) 
gross leak, Method 1071. Condition C; (6) bum-in for 
96 hours at 25°C, 75mW/junction at 60 Hz. Method 
1038, Condition B. 
Those diodes that pass these rigid tests are then 
electrically tested to ensure that they meet specifi
cations. They are then assembled into 1X mixers 
which are then further exposed to these stress tests: 
(1)thermal shock, MIL-STD 202. Method 107; (2) burn
in for 96 hours at 100°C, with 8 ma at 1 KHz; (3) gross 
and fine leak, MIL -STD 202, Method 112B, Conditions 
A and C 

Every unit shipped from Mini-Circuits carries The SRA-11X is the firSt off-the-shelf 1X mixer in the 
a full-y~r guarantee; in fact, our industry- industry available for immediate delivery. All other 
standard SRA-1 mixer offers an exclusive Mini-Circuits' mixers are available with 1X screening 
three-year guarantee. and testing. 

t::I Mini·Circuits P.O. BOX 166, Brooklyn, New Vork 112~ ,(718) 934-4500 

A'1722 MINI-CIRCUITS PG. 8, For manufacturers' sales offices, see yellow pages EEM 1985 



3450 MICROWAVE COMPONENTS 

quality control 
how Mini-Circuits achieves high reliability 

environmental specifications 
All MCl components are manufactured under ex
acting quality assurance and control standards. 
They will meet or exceed published specifications 
over the operating temperature range of - 54° to 
+ 100°C, and after being subjected to any or all of 
the following physical or environmental tests of Mll
STD 202E which are applicable. 

TEMPERATURE CYCLING: 
- 65° to +125°C 

ALTITUDE: 656,000 feet 
(2) HUMIDllY: 90% RH, 65°C 

NOTE: 

102 C 
105 G 
106 

THERMAL SHOCK: 
- 65°C to + 125°C 

(1) (2) SEAL: less than 105 Atm. cc/sec 
DROP: Random, 45 min. 
VIBRATION: 

2 to 2,000 cps, 20g, 12 hrs. 
SOLDER HEAT: 260°C, 10 sec. 

(1) SOLDERABILllY: 95% coverage 
TERMINAL TENSilE STRENGTH: 

4Y2 Ibs., 10 sec. 
(1) TERMINAL FATIGUE: 2 Ibs., 3 cycles 

MECHANICAL SHOCK: 100g, 6ms 
SOLVENT RESISTANCE: 

Alcohol, Trichloroethan, Freon 

(1) These specifications do not apply to coaxial connector models. 

(2) Exceptions are non-hermetic case styles 6, 38, 46. 

absolute maximum ratings· 
OPERATING AND STORAGE TEMPERATURE - 55°C to + 100°C 

3450 

107 B 
112 A 
203 

204 D 
210 B 
208 

211 A 
211 C 
213 I 

215 
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eliminating guesswork in systems design 
~ CAPO (computer-automated performance data) 

Today, RF and Microwave subsystem and system·de
signs must be more precisely detailed as perform
ance demands become more stringent. Radars must 
be more accurate, communications systems must be 
more noise-free, and guidance systems must be 
more rigorous, and all are required to meet quality 
and reliability levels considered unattainable a dec
ade ago. These new demands place a heavy bur
qen on the design engineer, the project manager, 
the quality assurance group ... and the suppliers of the 
components to be assembled into these systems. In 
addition to the stricter performance and reliability 
specs, the designer faces esCalating costs if, at the 
last stages before system delivery, unexpected sur
prises occur in the form of spurious signals, high VSWR 
or other pitfalls not anticipated. 

Until now, the deSigner selected his RF/Microwave 
components, such as mixers, power splitters, and ampli
fiers, using manufacturers' data sheets to provide de
tailed specs, performance curves, and environmental 
ratings. Indeed. the design engineer did reCeive a work
able package·of.information to see how his design 
might proceed ... but itwas not a detailed. close-up look 
The reason is simple-it has just been too expensive to 
take an enormous number of test points, at a consider
able number of specifiC fr~uencies, tabulate the re
sults and then repeat at other input levels. 

As an example, a two-tone intermodulation distor
tion charffor mixer performance would require at 
least 100 measurement points plus 10 additional cal
ibration points and would take an experienced tech
nician at least a half-day to complete. 

For those customers who required their data at 
specific frequencies or under conditions other than is 
offered on the manufacturers' data sheets,'extra 
charges were justifiably added to offset the addi-
tional labor costs. . 

Now, a new computer-automated performar.ee 
data (CAPO) service offered exclusively by Mini
Circuits to its customers at no additional charge. Based 
on OIer 20 years of RF test experience and six years of 
engineering manpower-hours, the CAPO service pro
vides detailed specs never available previously on 
mixer conversion loss, isolation, ~ and intermod; for 
directional couplers and power splitters, details on in
serHon loss, isolation, phase unbalance and ~ vs. 
frequency; for amplifiers, VSWR, gain changes and 
compression point vs frequency. In fact all Mini
Circuits' products are available with CAPO specs. 

test setup is self checking 
The heavy investment in CAPO, using a Hewlett

Packard Model 85 computer and HP8566A spectrum 
analyzer as key elements, allows the previously-men
tioned, two-tone 1M test to be completed in less than 
ten minutes compared with the manually performed 

, sequence requiring 4-5 hours. Here's how stringent 
the computer-automated set up dictates each mea
surement: each point is measured three times, with a 
maximum allowable deviation of less than 0.05 dB 
between the three; otherwiSe the test is repeated. Be
fore each measurement is taken, the computer 
checks the reference voltage level for any variation 
due to line voltage, temperature, etc., changes and 
compensates as required. Similarly, frequency is 
monitored before each test and any drift is automati
cally corrected. Such continuous and rapid inspec
tion anq correCtion ensure highly-reliable CAPO 
data. And, by using a large number of closely~spaced 
frequency points for component measurement, ef
fects of narrow-band suck-outs or resonances (often 
missed with manual test procedures) are immedi-
ately identified. . 
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1;;;:1 Mini·Circuits 

a close-up view of performance 
Whafs the significance of CAPD to the designer? Is it a 
sales -gimmick" or is it truly a design tool? Review 
these points and judge for yourself. 

A competent RF/Microwave design engineer, 
drawing on his experience and expertise over years 
of varied projects, still must be concerned with un
foreseen problems when the prototype is first turned 
on. Generation of spurious signals, changes in dc 
offset level, affects of LO drive variations and other 
vexing problems often oecome evident to extend 
delivery time and escalate costs. In many instance, a 
more precise definition of the component specs 
could have pinpOinted the potential problem areas; 
with CAPD, irs now possible. 

Lers assume you are specifying a double-bal
anced mixer for a wideband front-end design. Here 
are a number of profound questions you face: 

• In a wideband design, the local oscillator (LO) out
put might vary over the band and could fall below 
the level required by the mixer spe9. Should you 
spend additional money to flatten LO output or do 
you boost LO output if it is not sufficient? ... Wouldn't it 
be valuable to know exactly how performance will 
be affected since you might find performance ac
ceptable without any additional investment? with 
CAPD, a close point-by-point printout of key param
eters as a function of LO level is available (fig. 1) -
now you can make your decision based on a close
up, view of LO drive effects on mixer performance. 
• How about VSWR over the full range of receiver 
specs? Generally, mixer VSWR specs are given at one 
particular frequency. With manual-test procedures, 
irs a time-consuming task for the components manu
facturer or systems house; with CAPD irs available at 
no extra charge (fig. 2). 
• How does the filter in the design match the mixer IF 
output and what is the impedance match in-band as 
well as out-of-band where spurious responses be
come a threat? CAPD VSWR data tells it all. How will 
the mixer conversion loss affect receiver sensitivity 
over the full frequency range? And, how will flatness 
of conversion loss affect the degree of image rejec
tion in an image-reject mixer? CAPD data (fig. 1) will 
pinpoint these details. . 
If the mixer is being used as a phase detector, it may 
be critical to know how dc offset voltage varies with 
frequency. Most mixer specs list dc offset at only one 
frequency; with CAPD, this parameter is given over 
the full range of frequency (fig 4). 
• Harmonic and intermod signals invariably plague 
your final design. The effects ot for example, a 4th 

harmonic of the LO mixing with the 5th harmonic of 
the RF is given on many spec sheets, but at a specific 
LO and RF level. The effects of LO level changes might 
be crucial to your design; with manual point-by-point 
testing, extensive and costly technician test time 
would be demanded or, more likely, such tests just 
won't be performed. With CAPD capabilities, such 
intricate interactions are quickly run, and made avail
able to the designer (fig. 3). 

If you are specifying directional couplers and/or 
power splitter/combiners in your systems, you can 
now closely examine how VSWR, insertion loss, isola
tion and amplitude/phase unbalance vary at closely
spaced points over the frequency range of interest, 
(fig. 5). You can now evaluate the effects of the VSWR 
of the termination at the S-port and, another industry
first, inspect intermod data of a power splitter caused 
by saturation of the cores within the unit. 

Amplifier performance is clearly shown with CAPD 
data as a function of dc power supply changes, 
(fig. 6). You'll be able to closely examine how VSWR, 
compression point and gain are influenced by dc 
supply fluctuations; this could reduce. your power
supply costs, since it will conveniently point to the 
degree of voltage regulation required to meet the 
amplifier performance needed. Also, irs common to 
furnish amplifier specs over the frequency band of 
interest, but CAPD testing offers an opportunity to 
examine the amplifier characteristics, outside the 
band to foresee the effects of harmonic and spurious 
signals; for example, an amplifier that is flat to 1200 
MHz offers what gain and what VSWR for second
harmonic 2400 MHz signals? Knowing these details 
can thwart potential systems problems. 

Even a relatively common component such as an 
RF transformer is now available with CAPD data, 
(fig. 7). The significance ... previously insertion loss vs 
frequency was considered flat over a specified fre
quency range. With closely spaced CAPD test prints, 
even slight variations which could affect systems per
formance become apparent. 

CAPO is your microscope 
Look at CAPD as a microscope, revealing the -real 
world- details affecting your design decisions. Most 
important, CAPD was involved with one uppermost 
objective---:to assist you, the design engineer, in pro
ducing a more effective end product. To accomplish 
this, you may require CAPD data at very specific 
frequency points not provided by our programmed 
steps. Not to worry ... just furnish us with precise needs 
for your specific application. Be assured we'll do our 
best to comply. 
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eliminating guesswork in systems design 
~ CAPD(computer-outomated performance data) SRM mixer 

mixer conversion loss and isolation 
C-LOSS (dB) L-R (dB) L-I (dB) 

RF RF-Level LO LO LO LO LO LO LO LO LO LO LO LO LO 
(MHz) (dBm) (MHz) +1dBm +4dBm +7dBm +10dBm + 1dBm + 4dBm + 7dBm + 10dBm +1dBm +4dBm +7dBm +10dBm 

10.00 -14.97 40.00 6.64 6.21 5.46 5.73 46.63 51.66 56.57 . 56.14 46.46 51.72 56.14 . 55.64 
35.76 -14.92 65.76 7.32 6.66 5.71 5.91 49.26 51.47 54.93 54.63 46.04 50.90 54 .. 75 53.93 
61.56 -14.97 91.56 6.96 6.30 5.62 5.76 49.31 50.66 53.42 51.61 46.16 49.62 52.66 51.92 
67.34 -14.96 57.34 6.99 6.36 5.77 . 5.66 49.40 51.62 54.56 55.74 46.70 50.97 54.02 54.69 
113.12 -14.96 63.12 6.65 6.73 5.66 6.01 49.23 51.39 54.09 52.15 46.11 50.40 53.61 52.37 

136.90 -14.95 106.90 6.10 5.&2 5.61 5.05 49.03 50.56 52.04 50.35 46.10 46.64 51.56 50.73 
164.66 -14.96 134.66 6.49 5.56 5.77 5.16 46.24 49.50 46.19 46.13 47.47 46.06 46:20 46.64 
190.46 -15.02 160.46 6.14 5.41 5.62 5.01 47.61 46.20 46.65 46.44 46.51 47.16 46.27 46.53 
216.24 -14.96 166.24 6.03 5.49 5.65 5.11 47.27 45.60 44.66 45.34 44.96 46.25 44.72 45.76 
242.02 -14.99 212.02 7.11 6.53 5.91 6.05 46.49 44.25 43.74 43.47 44.64 44.60 43.20 43.56 

267.60 -14.92 237.60 6.66 6.33 5.79 5.67 45.17 43.44 42.49 42.93 44.16 421.21 42.27 43.21 
293.56 -14.96 263.56 7.08 6.61 6.01 6.17 42.69 42.29 40.93 40.87 42.63 42.74 40.33 40.79 
319.36 -15.00 21l9.36 6.97 6.41 6.03 6.04 41.59 40.771, 36.59 39.64 41.75 41.fO 39.70 39.51 
345.14 -14.97 315.14 7.41 6.71 5.99 6.26 39.60 39.02 37.93 37.64 41:39 40.74 36.97 36.62 
370.92 -14:95 340.92 7.56 6.91 6.62 6.17 40.15 '36.76 37.22 37.21 41.67 39.60 39.26 37.44 

396.70 -15,00 366.70 6.22 7.42 6.93 6.39 39.61 36.10 36.79 35.64 40.65 36.61 37.66 37.46 
422.46 -14.97 392.46 6.46 6.99 7.27 5.57 39.50 36.16 36.76 35.79 36.93 36.27 34.74 36.69 
446.26 -14.96 416.26 9.44 7.60 7.76 6.22 39.02 37.60 36.14 36.29 36.29 36.00 34.76 33.54 
474.04 -15.02 444.04 10.04 6.03 6.13 6.49 39.39 36.03 37.53 36.73 36.76 34.93 35.30 33.64 
500.00 -14.92 470.00 10.31 6.43 6.10 6.64 41.24 40.71 40.19 40.14 36.15 34.30 . 33.69 33.63 

FIG.1 

mixerVSWR 
Freq. VSWR, RF port VSWR, LO port VSWR, IF port 

Freq. LO LO LO LO LO LO LO LO LO 
(MHz) +4dBm +7dBm +10dBm +4dBm +7dBm +10dBm +4dBm +7dBm +10dBm 

.500 2.57 2.52 3.57 3.62 1.37 1.07 
5.000 1.16 2.26 1.16 

26.769 1.06 1.06 1.25 1.41 2.26 3.09 1.43 1.19 1.09 
53.079 1.12 1.13 1.24 1.33 2.10 2.99 1.41 1.24 1.14 
79.366 1.16 1.16 1.27 1.37 2.06 3.24 1.46 1.29 1.21 

105.656 1.30 1.23 1.43 1.37 . 2.13 2.62 1.73 1.37 1.37 
131.947 1.35 1.29 1.46 1.42 2.16 3.01 1.77 1.47 1.45 
156.237 1.41 1.35 1.49 1.47 2.12 3.07 1.62 1.54 1.47 
164.526 ·1.46 1.42 1.53 1.46 2.12 2.73 1.96 1.67 1.59 
210.616 1.53 1:47 1.57 1.53 2.16 2.63 2.09 1.74 1.67 

237.105 1.76 1.53 1.60 1.53 2.19 2.77 2.67 1.62 1.99 
263.395 1.61 1.62 1.64 1.57 2.19 2.61 2,60 1.95 2.00 
269.664 1.65 1.70 1.66 1.64 2.19 2.72 2.23 2.07 1.63 
315.974 1.62 1.76 1.78 1.67 2.22 2.52 2.74 2.16 2.06 
342.263 1.68 1.83 1.64 1.79 2.32 2.55 2.94 225 2.21 

368.553 1.96 1.87 1.90 1.77 2.40 2.56 3.15 2.29 2.35 
394.642 2.00 1.92 1.91 1.70 2.43 2.44 3.11 2.36 2.31 
421.132 1.75 2.02 1.71 1.66 2.43 2,54 2.47 2.48 2.00 
447.421 1.91 2.04 1.65 1.61 2.40 2.44 3.15 2.41 2.35 
473.710 2.06 . 2.03 1:94 1.57 2.35 2.39 3.56 2.35 2.47 
500.000 1.94 2.07 1.85 1.47 2.32 2.37 , 3.12 2.37 2.30 

FIG. 2 
t:;IMini.Circuits P.O. BOX 166, Brooklyn, New York 11235 (718) 934-4500 
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t:J Mini-Circuits 

mixer harmonic intermodulation 
(Relative to desired IF Output) 

LOat +4dBm 
36 17 24 24 29 33 45 49 49 65 57 59 60 65 58 

18 33 18 35 31 45 40 52 50 55 58 49 63 54 65 

42 49 41 63 45 57 57 58 55 67 69 72 72 71 70 70 

66 40 51 35 54 38 57 57 69 63 70 70 72 72 71 71 

68 72 66 69 63 69 63 69 71 72 67 71 70 70 71 72 

72 71 72 65 68 59 60 59 71 70 70 70 71 71 72 72 

70 71 71 72 73 72 73 72 71 71 72 71 70 71 70 72 

71 '>9 71 71 71 72 71 71 71 71 71 72 71 72 70 70 

72 71 71 70 71 71 70 71 72 71 72 71 71 70 72 70 

72 72 6~ 70 71 71 72 72 71 71 72 71 71 71 72 70 

71 72 771 70 72 71 71 72 73 71 70 72 72 71 72 72 

71 72 2 72 71 70 70 71 72 72 71 73 72 72 72 71 

71 71 72 71 72 71 71 71 71 71 72 71 71 71 70 72 

71 71 71 70 72 71 71 71 70 71 70 72 71 71 71 72 

72 71 72 71 71 71 71 71 70 71 71 71 72 71 72 72 

66 73 71 71 71 71 72 72 72 72 70 70 71 71 73 71 

o 1 2 3 4 5 6 7 8 9 W ~ ~ u ~ ~ 
Harmonic LO Order 

LO at +10dBm 
26 13 25 16 21 21 34 43 38 61 48 54 50 54 47 

19 42 10 30 30 39 34 49 50 52 58 57 59 60 64 

63 53 71 59 58 62 58 59 54 71 66 71 73 73 73 74 

69 63 70 69 73 64 72 72 70 63 71 71 73 74 74 73 

72 73 74 72 73 73 74 73 72 72 71 72 73 72 73 73 

72 72 74 74 74 72 73 73 72 72 72 73 73 73 72 73 

71 72 73 72 ~3 73 72 73 74 73 72. 72 72 72 73 72 

72 72 71 73 72 73 73 74 73 73 74 72 71 73 72 72 

72 71 72 72 72 74 73 73 73 73 73 71 72 73 73 73 

74 71 71 71 72 73 73 71 73 73 71 73 73 72 73 73 

73 73 72 72 74 72 73 71 74 74 73 74 71 74 73 71 

73 73 72 73 73 73 71 70 74 73 72 72 74 74 73 72 

73 73 73 73 73 73 72 71 73 74 73 73 72 72 71 73 

73 73 74 72 73 72 73 72 72 71 73 74 72 73 73 73 

72 73 72 74 74 74 73 71 72 73 71 72 72 74 73 72 

66 73 73 73 72 73 73 73 72 73 73 72 72 73 72 73 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Harmonic LO Order 

FIG 3 
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LO at +7dBm 
31 17 27 22 28 30 39 49 46 58 57 58 59 66 53 

17 37 11 33 37 47 36 50 53 60 58 59 62 61 67 

48 47 50 52 49 60 56 58 50 69 65 72 73 72 73 71 

66 56 58 46 57 44 68 60 64 58 72 69 72 74 72 74 

71 71 72 70 73 69 70 72 73 73 71 72 71 73 72 73 

73 73 72 73 73 71 72 68 72 73 72 72 71 73 72 73 

73 71 72 71 73 73 73 73 72 73 72 74 73 73 71 72 

73 71 72 71 73 73 73 73 72 73 72 74 73 73 71 72 

74 72 72 71 74 74 73 71 72 73 72 72 73 73 72 72 

74 72 73 72 72 72 73 73 73 72 73 72 74 73 72 73 

73 74 .73 71 73 73 73 73 72 73 73 74 72 73 74 72 

71 73 73 72 72 72 71 73 72 74 73 73 73 75 72 73 

73 73 72 74 72 73 72 72 73 74 72 71 72 73 73 71 

73 73 73 73 72 73 73 71 72 72 72 73 72 73 73 71 

73 72 73 73 73 73 73 71 72 72 71 72 73 73 72 73 

66 73 72 73 73 73 73 73 73 72 71 71 73 73 72 73 

o 1 2 3 4 5 6 7 8 9 W ~ ~ u ~ ~ 
Harmonic LO Order 

test conditions 
RF = 400.1 MHz at -1 OdBm 
LO = 370.01 MHz 
For other test frequencies, contact factory. 

For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PG. 11 A·1727 



3450 MICROWAVE COMPONENTS 3450 

eliminating guesswork in systems design 
~CAPD(computer-outomated performooce data) 

SRA-1. mixer 

mixer phase detection (+ 7 dBm) 
model SRA-1 

max. output/DC offset Vs. freq. output voltage Vs. phase, 10 MHz 

Freq. max. DC output DC offset 
(MHz) mV mV 

Phase, output. 
degrees mV 

10.00 -262.53 - .57 o deg. -262 mVOLT 
30.42 -263.46 - .54 10 deg. -258 mVOLT 
50.83 -260.71 - .54 20 deg. -246 mVOLT 
71.25 -260.38 - .51 30 deg. -227 mVOLT 
91.67 - 264.70 - .46 40 deg. -.200 mVOLT 

112.08 -265.05 - .42 50 deg. -168 mVOLT 
132.50 -266.23 - .38 60 deg. -131 mVOLT 
152.92 - 263.79 - .34 70 deg. -89 mVOLT 
173.33 -263.92- _ .. 34 80 deg. -45 mVOLT 
193.75 -268.92 - .37 90 deg. 0.6 mVOLT 

214.17 -274.08 - .32 100 deg. 46 mVOLT 
234.58 -276.75 - .33 110 deg. 90 mVOLT 
255.00 -275.81 - .53 120 deg. 132 mVOlT 
275.42 -'270.65 - .63 130 deg. 169 mVOLT 
295.83 -266.67 - .35 140 deg. 202 mVOLT 

316.25 -256.71 - .52 150 deg . 228 mVOLT 
336.67 -251.84 .,. .82 

357.08 :"236.17 - .63 1-~' 160 deg. 247 mVOLT 
170 deg. 259 mVOLT 

377.50 -228.06 -1.01 180 deg. 263 mVOLT 
397.92 - 217..55 -1.38 190 deg. 259 mVOLT 

418.33 -21.4.55 -1.88 200 deg. 247 mVOLT 
438.75 -214.43 -1.58 210 deg. 228 mVOLT 
459.17 -210.65 -1.86 220 deg. 292 mVOLT 
479.58 ~206.27 -2.74 '230 deg. 169 mVOLT 
500.00 -204.64 -2.69 240 deg. 132 mVOLf 

250 deg. 90 mVOLT 
260 deg. 46 mVOLT 
270 deg. 0.6 mVOLT 
280 deg. -45 mVOLT 
290 deg. -89 mVOLT 

300 deg. -131 mVOLT 
310 deg. -168 mVOLT 
320 deg. -200 mVOLT 
330 deg. -227 mVOLT 
340 deg. -246 mVOLT 
350 deg. -258 mVOLT 
360deg. -'262 mVOLT 

FIG. 4 

t:;IMini·Circ"its P.O. BOX 166, Brooklyn, New York 11235 (718) 934-4500 
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3450 MICROWAVE COMPONENTS 3450 

t;::1 Mini-Circuits 

-. TSC-2-1 T4-1 

power splitter/combiners RF transformers 
model TSC-2-1 ",odel T4-1 

Insertion loss, 
Amplitude Unbalance, Isolation VSWR Insertion loss 

MHz REF. 5-1 5-2 Unbal. 150 MHz 5 2 MHz REF. (dBm) I.L. (dB) 
(dBm) (dB) (dB) (dB) (dB) 

1.00 -4.99 3.25 3.21 -.04 36.02 5.00 1.12 1.12 1.12 .200 -14.95 3.29 
22.00 -4.95 3.20 3.20 0.00 46.30 25.78 1.13 1.11 1.11 .350 -14.92 2.34 
43.00 -4.97 3.24 3.21 -.03 40.42 46.56 1.13 1.10 1.10 2.001 -15.03 1.S8 
64.00 -4.99 3.25 3.25 0.00 36.77 67.34 1.12 1.'09 1.09 18.612 -14.97 1.21 
85.00 -4.92 3.30 3.29 -.01 34.79 88.12 1.12 1.09 1.09 37.021 -14.99 1.30 

106.00 -4.99 3.28 3.28 0.00 33.30 108.90 1.12 1.09 1.09 55.433 -15.03 1.37 
127.00 -5.06 3.29 3.32 .03 32.27 129.68 1.11 1.08 1.10 73.843 -14.99 1.39 
148.00 -5.02 3.31 3.33 .02 31.51 150.46 1.11 1.08 1.10 92.253 -15.02 1.49 
169.00 -5.02 3.31 3.36 .05 30.95 171.24 1.10 1.08 1.11 100.001 -14.99 1.50 
190.00 -5.08 3.30 3.40 .10 30.64 192.02 1.10 1.08 1.12 110.661 -14.96 1.67 

211.00 -4.91 3.30 3.44 .14 30.51 212.80 1.09 1.08 1.14 129.070 -15.06 1.71 
232.00 -4.91 3.30 3.47 .17 30.62 233.58 1.10 1.09 1.16 147.480 -14.98 1.73 
253.00 -4.99 3.33 3.49 .16 31.06 254.36 1.11 1.11 1.16 165.89'0 -15.09 1.85 
274.00 -4.96 3.34 3.52 .18 31.94 275.14 1.12 1.13 1.18 184.310 -14.93 2.04 
295.00 -5.03 3.32 3.57 .25 33.35 295.92 1.15 1.15 1.21 

202.720 -15.00 2.07 
316.00 -4.95 3.39 3.92 .23 35.36 316.70 1.18 1.18 1.24 221.131 -15.09 2.12 
337.00 -5.02 3.39 3.67 .28 39.90 337.48 1.22 1.21 1.28 239.540 -14.94 2.29 
358.00 -4.95 3.40 3.78 .38 45.13 358.26 1.27 1.24 1.31 257.850 -15.06 2.43 
379.00 -5.00 3.44 3.83 .39 40.23 379.04 1.32 1.28 1.35 276.359 -14.93 2.49 
400.00 -4.00 3.49 3.97 .48 32.15 400.00 1.39 1.33 1.40 294.770 -15.03 2.54 

FIG. 5 
299.999 ~15.03 2.59 
313.180 -15.03 2.71 
331.590 -15.09 2.79 
350.000 -14.96 2.81 

REMARK; 2 units connected back to back 

power amplifiers 
FIG. 7 

model ZH[-1A 
FREQ. GAIN (dB) REVERSE GAIN (dB) VSWR (IN) VSWR (OUT) 
(MHz) 12V 15V 20V 24V 12V 15V 20V 24V 12V 15V 20V 24V 12V 15V 20V 24V 

2.00 17.90 18.27 18.46 18.52 29·03 29.07 28.96 28.88 1.09 1.13 1.14 1.14 1.10 1.16 1.15 1.15 
28.21 17.88 18.27 18.48 18.52 29.53 29.72 29.54 29.24 1.09 1.11 1.13 1.14 1.20 1.19 1.19 1.18 
54.42 17.88 18.33 18.54 18.59 29.57 29.62 29.58 29.39 1.12 1.12 1.13 1.14 1.24 1.24 1.24 1.24 
80.63 17.94 18.41 18.65 18.70 29.91 29.78 29.64 29.56 1.19 1.17 1.16 1.16 1.30 1.29 1.30 1.30 

106.84 17.90 18.41 18.69 18.78 29.85 30.12 29.97 29.75 1.31 1.24 1.21 1.21 1.36 1.36 1.37 1.37 

133.05 17.91 18.42 18.75 18.83 30.02 30.06 30.15 29.87 1.42 1.32 1.28 1.27 1.41 1.41 1.42 1.44 
159.26 17.68 18.34 18.71 18.81 30.25 30.32 30.03 30.00 1.56 1.42 1.36 1.34 1.46 1.48 1.50 1.52 
185.47 17.64 18.34 lB.78 18.84 30.50 30.36 30.12 29.99 1.71 1.553 1.45 1.43 1.50 1.53 1.57 1.60 
211.68 17.52 18.25 18.74 18.82 30.50 30.64 30.19 30.05 1.83 1.63 1.52 1.50 1.51 1.56 1.63 1.67 
237.89 17.46 18.20 18.73 18.81 30.85 30.64 30.35 30.32 1.96 1.72 1.59 1.57 1.52 1.58 1.67 1.73 

264.10 17.34 18.09 18.66 18.74 30.99 30.75 30.40 30.43 2.04 1.79 1.64 1.62 1.48 1.56 1.66 1.75 
290.31 17.28 18.03 18.58 18.69 31.08 30.89 30.66 30.58 2.14 1.86 1.69 1.66 1.44 1.53 1.66 1.76 
316.52 17.33 18.08 18.69 18.79 30.64 30.77 30.51 30.49 2.16 1.88 1.70 1.67 1.40 1.50 1.64 1.75 
342.73 17.32 18.06 18.69 18.79 30.50 30.44 30.41 30.44 2.17 1.87 1.69 1.65 1.33 1.43 1.59 1.71 
368.94 17.30 18.04 18.71 18.7? 30.09 30.23 30.24 30.27 2.09 1.81 1.63 1.59 1.27 1.35 1.49 1.62 

395.15 17.23 18.02 18.67 18.82 29.81 29.95 29.91 30.18 2.03 1.75 1.57 1.53 1.24 1.28 1.41 1.55 
421.36 17.32 18.13 18.83 18.98 29.19 29.36 29.52 29.85 1.96 1.68 1.49 1.44 1.32 1.29 1.36 1.50 
447.57 17.37 18.23 18.96 19.08 28.50 28.79 29.05 29.22 1.90 1.61 1.41 1.36 1.47 1.36 1.34 1.43 
473.78 17.17 18.10 18.90 19.08 27.94 28.28 28.64 28.82 1.93 1.64 1.42 1.37 1.68 1.51 1.39 1.42 
500.00 17.07 18.14 19.06 19.26 27.68 27.17 28.22 28.50 2.07 1.79 1.57 1.54 1.01 1.79 1.61 _ 1.58 

FIG. 6 
EEM 1985 For manufacturers' sales offices, see yellow pages . MINI-CIRCUITS PI. 13 A·1729 
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mastering the mixer maze ... 
or selecting the right model for your ~pplication. 

Mixers are abundant in electronic systems ranging 
from inexpensive consumer products to sophisti
cated military hardware. You'll find them in video 
games, 1V sets and video casse1te recorders as well 
as communications gear, test .instruments, radar 
units and countermeasure systems. Mini-circuits of
fers well overa hundred different off-the-shelf mod
els with thousands of variations. Different connector 
configurations, tighter specs, Hi-Rei options are 
available on request. Improper mixer selection 
bears a penalty-underspecify and face marginal 
performance; overspecify and pay extra for unnec-
essary performance characteristics. . 

making the right choice 
Simply stated, there are three basic steps-
(1) deciding on a printed-circuit (PC) o( connector 
verslon, (2) selecting the mixer level required in the 
applications, and (3) picking a model that extends 
over the frequency range involved. Sounds simple 
enough so lers examine some of the details. 
The first step involves the decision on whether the 
mixer will be mounted. to a PC board or be con
nected by cable to. other subsystem components. 
The next two Steps require understanding your spe
cific needs; so it is strongly recommended that you 
organize the requirements for your application and 
put it in writing. Decide what frequency range is in
volved, the LO drive available, the level of harmonic 
and two-tone,third-orderintermodulation (1M) dis
tortion you can tolerate and other dynamic range 
factors, see Fig. 1. 

1 dB compression pOint 
key to mixer level·· . 
~at does the 1 dB compression point signify? ~ RF 
input level is increased, IF output should follow in a 
linear manner. However, after a certain point IF out
put increases at a lower rate until mixer output be
comes fairly constant. The pOint at which IF output 
deviates from linearity with RF input 1 dB is termed 
the 1 dB compression point. This figure is useful in 
comparing dynamic range,· maximum output and 
two-tone performance otvarious mixers. It is a basis 
on which mixer level is established. 

The 1 dB compression point which defines the lin
earity of a mixer at high· RF input levels, is relatively 
simple to test and thus this parameter is included on 
data sheets supplied by all mixer manufacturers. But, 

in real life, mixer linearity may be specified in accor
dance with the intended application. For example, 
in a receiver application, two-tone, third-order inter
mod may be the critical parameter; for lV applica
tions, percent distortion or intercept point may be 
specified; and in an a1tenuator measurement sys
tem, compression point may be important for a 
given RF input level. With this in mind, the engineer 
needs a convenient means to relate the particular 
parameter for his application with the published 
spec, the 1 dB compression point. 

Fig. 1lisfs the various ways mixer linearity might be 
specified. . 

FIG. 1 
Dynamic range parameters 
affecting mixer selection 

1 .. maximum RF input level anticipated 
2. percent distortion acceptable 
3. intercept point 
4. Two-tone, 3rd order 1M . dB 

. at dBm, RF input 
5. 1 dB RF input compression level 

. 6. LO power available 
7. none of the above specified 

Lers convert every parameter with the published 
1 dB compression point and then show how simple 
it is to select the proper mixer level, see Fig. 2 
for Mini-Circuits' mixer levell1 dB compre~ion point 
chart. 

FIG. 2· 

hi 
7 . 10 13 17 17S 23 238 27 

LEVEL OF MIXER 

THE I dB COMPRESSION POINT AS A 
. FUNCTION OF THE LEVEL OF MIXER. 

t;;;1Mini·Circuits P.O. BOX 166. Brooklyn. New York 11235 (718) 934-4600 
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1. Maximum RF Input level anticipated. If yeu knew 
this parameter, simply select the lewesf level mixer 
whese maximum RF input level exceeds yeur re
quirement. For example, if the maximum enceun
tered RF level is + 5 dBm, select a Level 13 mixer, 
rated at + 7 dBm maximum RF input fer 1 dB cem
pressien peint. 
2. Percent distortion. The percent distertien is usuqlly 
specified in veltage. Thus, a 0.1% distertien figure 
means 0.999 ef the input veltage appears at the 
mixer eutput. Next cenvert this veltage ratio. to. a 
pewer ratio. in dB by squaring and taking ten times 
the log. The resultant figure is the ameunt ef cem
pressien fer the specified RF input level. New this 
must be extrapelated to. 1 dB cempressien fer a 
cerresponding RF input level. As a rule ef thumb, ex
trapelatlen may be achieved by assuming a linear 
relatienship in dB, between cempressien and RF in
put level. So. a ten-times increase in cempressien 
correspends to. a ten-times increase in RF input 
level. 
Lefs illustrate with an example using a 0.1 percent 
distertien spec at -10 dBm RF input level. The 0.1 
percent cerrespends to. a 0.999 veltage eutput; 
squaring this yields 0.998 power ratio. er 0.009 dB. 
We, therefere, knew that 0.1% distertien at -10 dBm 
input means the maximum allowable cempressien 
is 0.009 dB. Extrapelating, using the rule-ef-thumb re
latienship states that 0.09 dB cempressien cerres
pends to. an allewable RF ef 0 dBm, and further 
extrapelating results in 0.9 dB cempressien at a 
maximum allewable RF input level ef 10 dBm. So. 
which mixer level is apprepriate? A Level 175, with 
+13 dBm RF Input level at the 1 dB cempressien 
pelnt see Fig. 2. 
3. Intercept point. 
This parameter Is a figure ef merit cerrespending to. 
the ameunt ef intermedulatien preducts generated 
relative to. the desired IF eutput. An intercept peint 
can be defined fer a secend erder, third erder, fifth 
erder, preduct etc. As a rule-ef-thumb, twe-tene 
third erder intercept peint is appreximately 15 dB 
abeve the 1 dB cempression peint. So, if the inter
cept peint figure is given, merely subtract 1.5 dB frem 
this figure and pick a mixer which meets the 1 dB 
compressien peint spec, see Fig. 2. 
4. Two-tone, third-order intermodulatlon (1M). 
When a twe-tene, third-erder 1M spec is given, the 
intercept peint can be calculated. Remember that 
for each 10 dB increase in signal level, there is a 20 
dB degradatien in twe-tene, third-order preduct. 
Once the intercept peint is calculated, simply sub
tract 15 dB frem the figure to. find the 1 dB cempres
sien peint and select the apprepriate mixer. 
S.idB Rf Input compression level. 
This key parameter is listed en mixer spec sheets so. 
merely choose the lewest level mixer that will meet 
the requirement. 
6. LO drive. 
The LO dirve is critical since the functien ef the LO 
drive is to. switch the mixer diedes fully en and eff for 

lewest distertien. So, for eptimum perfermance, se
lect the mixer level to. match the LO drive. Mini-Cir
cuits cenveniently identifies its mixer levels by the LO 
drive requirement; thus a Level 7 mixer refers to. a LO 
drive level ef + 7 dBm. If there are censtraints en the 
LO pewer available, select the lewest level mixer 
clesest to. the available LO pewer. Fer example, if 
+ 12 dBm LO drive is available, select a Level 10 
mixer. 
7. No particular spec to meet. 
Choose a Level 7 mixer. Why? Because it is the most 
pepular and it effers the widest cheice ef medels at 
lewest cest. 

Freq. range last deciding factor 
Once the mixer level has been decided, yeu may 
find a wide variety ef medels to. exercise yeur deci
sien making. Yeu may netice medels within a series 
with everlapping frequency ranges. Why? So. yeu 
can cheese the eptimum mixer fer yeur require
ment. Each model within a series has a different lew
frequency limit. Select a mixer with the highest lew 
frequency limit and whese mid-band range best 
cevers your applicatien. 
Specs en the data sheets are given in three ranges. 
The lewer frequency range, L cevers the lewest 
specified frequency to. ene decade higher; the up
per frequency range, U, cevers the highest fre
quency to. ene ectave lewer and mid-range, M, 
cevers the frequency between Land U. Thus, a mixer 
specified frem 0.5 to. 500 MHz ceuld effer a lew-fre
quency range ef 0.5 to. 5 MHz. an upper frequency 
range ef 250 to. 500 MHz. anda mid-range ef 5 MHz 
to. 250 MHz 

What about "Specials"? 
Altheugh mest Mini-Circuits mixers are 50 ehm de
vices, medelsare available in 75 ohms. Need con
necter types different than these listed for standard 
medels? No. preblem. Seme applicatiens require 
matched mixer pairs that must be amplitude (cen
versien less) and phase matched. Most Mini-Circuits 
mixers are tested to. within 0.2 dB fer the entire pre
ductien run. Net tight eneugh? Let us knew yeur ex
act requirement and we'll screen and test to. meet it. 

In summary, centact us about ·specials" and we'll 
de eur best to. satisfy your needs witheut excessive 
cost er delivery date extensiens. Sometimes, "spe
cial" means shipping a quantity ef mixers within a 
very shert time span; since Mini-Circuits is the largest 
manufacturer ef mixers in the werld this may hardly 
be censidered "special" and yeu may be pleasantly 
surprised. Try us. 

order Mini-Circuits Q8cA No.4 NOw. .. 
There's .Iots more to mixer specs, applications 
and testing. Phone or write for Mini-Circuits' 
Q&A #4 for a provocative question-and-an
swer exchange on· these topiCS. 

EEM 1985 For manufacturers' sales offices, see yellow pages MINI-CIRCUITS .PG. 15 A·1731 
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3450 MICROWAVE COMPONENTS 

most widely~used 

Frequency Mixers 
LEVEL 7 (+7 dBm LQ up to +1 dBm RF) 

perfOl1'T1Cl1Ce data 
C\.fVes. tables. page 4 Model Index . 

case style selection 
outline drawings see page 3 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz 

GRA 
case D09 

SRA • caseAOl 

caseA06 

SBl 
coseA06 

TAl< 
coseA04 

, 
MODEL 

NO. 

GRA·1 
GIlA-3 
GRA-6 
GRA-II 

SRA-1 
SRA-11X 
SRA-1W 
SRA-M 
SRA-2 

SRA-2CM 
SRA-3 
SRA-4 . 
SRA-5 
SRA-6 
SRA-8 

SRA-11 
SRi.-12 
SRA-2000 

SBL-1 
SIIL-1X 

TAIC-5 
TAJ(-5R 
TAIC-6 
TAIC-6R 
TAIC-7 

LOIRF IF 

fL-fU 

.5-·500 DC-SOO 
.025-200 DC-200 
.003-100 DC-laO 
.0005-10 DC-l0 

.5-500 DC-5oo 

.5-S00 DC-500 
1-750 DC-750 

.1-500 DC-5OO 
1-1000 .5-500 

5-1000 DC-l000 
,025-200 DC-200 
5-1250 .5-500 
5-1500 10-600 

.003-100 DC-lOa 

.0005-10 DC-l0 

5-2060 10-600 

~~-12SO SO-9Q 
00-2000 DC-6OQ 

1-500 DC-5OO 
10-1000 5-500 

.01'-250 DC-2SO 

.05-200 DC-200 
.5-600 DC-600 
5-500 DC-SaO 
2-1000 5-500 

dB 

Mid-Band Total 
m Range L M U 

Typ. Max. Typ. Max. lYp.MIn. lYp. Min Typ. Min 

5.5 7.0 6.5 8.5 50 45 45 30 35 25 
5.5 7.5 6.5 8.5 60 SO 45 35 35 25 
5.5 7.5 6.5 8.5 60 50 45 30 35 25 
6.5 7.5 7.0 8.5 60 50 SO 40 45 35 

5.5 7.0 6.5 8.5 50 45 45 ·30 35 . 25 
5.5 7.0 6.5 8.5 50 45 45 30 35 25 
5.5 7.5 6.5 8.5 50 45 45 30 35 25 
5.5 7.5 6.5 8.5 50 45 45 30 35 25 
5.5 7.5 6.5 8.5 45 30 35 20 30 20 

6.0 7.0 6.5 8.5 60 50 35 30 30 25 
5.5 7.5 6.5 8.5 60 50 45 35 35 25 
5.5 7,5 6.5 8.5 50 40 40 20. 30 20 
7.0 8.0 7.5 8.5 50 45 35 30 30 20 
5.5 7.5 6,5 8.5 60 SO '45 30 35 25 
6.5 7.5 7.0 8.5 60· 50 SO 40 45 35 

7.0 8,5 7.5 9.0 SO 45 35 25 30 20 
- - 6.0 7.5 32 25 35 25 35 25 
6.0 8.0 7.0 9.5 - - 37 20 - -

5.5 7.5 6.5 8.5 SO 35 45 30 35 . 25 
6.0 7.5 7.0 9,0 SO 35 40 25 30 20 

5.5 7.0 6.5 8.5 60 SO SO ,35 40 35 
5.5 6.5 6.5 8,0 55 SO 45 35 45 35 
5.5 7.5 6.5 8.5 60 50. 50 30 40 25 
,6.0 7.0 6.5 8.0 55 SO 45 30 35 40 
5.5 7.5 6.5 8.5 45 30 35 20 30 20 

,l= I.ow range (tto 10 fd M = mid range (10fL to fu/2) 
m= mid band (2fltO fu/2) 

NOTES: 
• HTRB tested, 3 year guarantee 

1. For typical characteristics. Compression leveL phase detec1ion 
and. electronic attenuation, see "Mixer Technical SectIon." 

2. For Quality Control procedures. see page 6. . 
3. For environmental specifications see page 7. 
4. For High-Rei and TX description. see page 6, 
5. Absolute Maximum Ratings: 

RF power 50 mW. peak IF current 40 rnA. see pg. 7. 
6. Prices and specifications subject to. change without notice. 
7. PAM-42 protected under patent 4.430.758. 

l 

} 
pin connections 
see case style outline drawing 

Series GRA SRA SSl 
all -1 -2 -6 -1W ~5 -1 

models 
models -1TX -4 -8 -2cm -11 

-1 -1 -12 
-3 

LO 1 8 8 8 8' 8 8 
RF 6 1 3A 1 1 1 1 
IF 4 3A· 1 3A* 3A· 3 3A· 
GND 2.3.5 2.5.6,7 2.5.6.7 2.5,6.7 2.5.6.7 2.5.6.7 2.5,6.7 

CASE GND - 2. 2~.6.7 - 2.5.6.7 2.5.6.7 -
'plns must be connected together externally 

LO-IF ISOLATION, dB PRICE, $ 

l M U 
Typ. Min lYp. Min tvP Min Eo. QIy. 

45 35 40 25 30 20 12.95 (6-49) 
45 35 40 30 30 20 15.95 . (6-49) 
60 45 40 25 30 20 22.95 (5-24) 
60 SO 50 40 45 35 25.95 (5-24) 

45 35 40 25 30 20 11.95 (1-49) 
45 35 40 25 30 20 49.95 (1-49) 
45 30 40 ·25 30 20 14.95 (5-24) 
45 30 40 25 30 20 13.95 (5-24) 
.45 30 30 20 30 20 14..95 (5-24) 

50 45 30 25 25 20 14,95 (1-49) 
45 35 40 30 30 20 14.95 (5-24) 
50 40 40 20 30 20 16.95 (5-24) 
45 40 30 25 25 15 21.95 (5-24) 
60 45 40 25 30 20 21.95 (5-24) 
60 50 SO 40 45 35 26.95 (5-24) 

45 40 30 20 25 15 26.95 . (5-24) 
30 20 30 20 30 20 24.95 (5-24) 
- - - - 30 20. 31.95 (1-24) 

45 30 40 25 30 20 4.50 (10-49) 
45 30 35 20' 25 20 5.95 (10-49) 

55 45 45 30 35 25 18.95 (1'4) 
SO 45 40 30 40 30 15.95 (5-24) 
55 45 45 30 30 20 18.95 (1-4) 
45 40 40 25 30 25 15.95 (5-24) 
45 30 35 20 ·30 20 20.95 (1-4) 

u= upper range (fu/2 to fu) 

schematic 
R 

C 
TAK 

-1X -5 -7 -5R -6R 
-6 

8 8 8 8 1 

3A 1 3A 1 8 
1 3A* 1 3A* 5.6· 

2.5.6.7 2.5.6.7 2.5,6.7 2.5,6,7 2.3A.7 
2.5.6;7 2 2.5.6.7 - 3A.7 

I;JMini.Circuits P.O. BOX 166. Brooklyn. New YOII< 11235 (718) 934-4500 

3450 
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3450 MICROWAVE COMPONENTS 3450 

500 Hz to 4.2 GHz t:1Mini·Circuits 

SAM 
caseA03 

TSM 
caseA11 

TFM 
case 802 

case 813 

ASK 
caseW38 

LMX 
case 8848 

PAM 
caseAA46 

-1 
-3 

8 
1 
3,4* 
2,5,6,7 
2 

SAM TSM * ASK LMX PAM 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE, $ 
MHz dB 

LO/RF IF Mid-Band Total 
MODEL m Range L M U L M U 

NO. ft-fU Typ. Max. Typ. Max. Typ. Min Typ. Min. Typ. Min. Typ. Min. Typ. Min Typ. Min Ea. QIy. 

SAM-1 1-600 DC-600 5.5 7.0 6.5 8.5 55 45 45 30 35 20 50 40 40 25 30 20 15.95 (1-24) 
SAM-2 1-1000 DC-1000 6.0 7.5 7.0 9.5 55 45 40 25 35 20 50 40 40 25 30 25 17.95 (1-24) 
SAM-3 0.1-500 DC-500 5.5 7.0 6.5 8.5 60 50 50 35 35 30 50 40 45 30 30 20 17.95 (1-24) 
SAM-" 5-1250 0.5-1000 6.5 8.5 6.5 8.5 55 40 35 25 30 20 50 40 35 25 30 20 19.95 (1-24) 
SAM-S 5-1500 0.5-1000 6.5 7.5 6.5 8.5 55 40 35 25 30 20 50 40 35 25 30 20 24.95 (1-24) 

TSM-1 1-500 DC-500 6.0 7.5 6.5 8.5 60 45 45 35 35 25 55 45 40 30 35 25 17.95 (5-24) 
TSM-3 0.1-400 DC-400 5.3 7.5 6.5 8.5 60 50 50 35 35 25 55 45 45 30 35 25 19.95 (5-24 

TFM-2 1-1000 DC-1000 6.0 7.5 7.0 8.5 50 45 40 25 30 25 45 40 35 25 25 20 11.95 (1-49) 
TFM-3 0.04-400 DC-400 5.3 7.0 6.0 8.0 60 50 50 35 35 25 55 40 45 30 35 25 19.95 (5-49) 
TFM-" 5-1250 DC-1250 6.0 7.5 7.5 8.5 50 45 40 30 30 25 45 40 35 25 25 20 21.95 (5-49) 

TFM-11 1-2000 5-600 7.0 8.5 7.5 9.0 50 45 35 25 25 10 45 40 27 20 25 20 39.95 (1-24) 
TFM-12 800-1250 50-90 - - 6.0 7.5 35 25 35 25 35 25 30 20 30 20 30 20 39.95 (1-24) 

ASK-1 ~~ 1-600 DC-600 5.5 7.0 6.0 8.5 50 40 35 25 30 20 45 35 30 20 25 15 5.95 (10-49) 

LMX-11~~ 5-1000 DC-1000 6.5 7.0 7.0 8.0 50 40 40 30 35 25 45 35 35 30 30 20 14.95 (6-24) 
LMX-12" ~ 0.5-500 DC-500 5.5 6/5 6.0 7.0 50 40 45 30 45 25 45 40 40 30 30 20 22.95 (6-24) 
LMX-149 \'I 10-1500 DC-1500 6.0 7.0 6.0 10.0 55 45 45 35 30 20 50 45 40 25 20 12 24.95 (6-24) 

PAM-"2 ~ ~2.0-4.2GHz DC-1.3GHz - - 7.0 8.5 - - 25 (typ) 17 (min) - - - - 18 (typ) 10 (min) - - 26.95 (1-24) 

l= low range (Vo 10 t) M= mid range (10fL to fu/2) 
m = mid band (2fLto fu/2) 

U= upper range (fu/2 to fu) 

SAM TSM 
-4 -2 all 
-5 models 

8 8 8 
3,4 1 1 
1 3,4' 3,4* 
2,5,6.7 2,5,6.7 2,5,6.7 
2,5,6,7 2,5,6.7 2 

' TFM 
all 

models 

4 
1 
2 
3 
3 

* Surface Mounting Available 
See case KK81, page 18 

ASK LMX PAM 
all all all 

models models models 

1 8 3 
4 5 1 
5 4 4 
2,3,6 2,3,6.7 2 
- 2,3,6.7 2 

Mll-M-288837/1A. NSN GUIDE 

MeL NO. NSN MIL-M-28837/1A* 
GRA-1 07 N 
GRA-1 HI-REL 07 S 
SAM-1 5895-01-117-2926 
SAM-3 5895-01-062-9973 
SAM-5 5895-01-036-9507 
SBL-1 9058-00-256-68 'IE 
SRA-1 6625-00-008-8272 03 N 
SRA-1 HI-REl 03 S 
SRA-1-1 5962-0 1-113~5431 
SRA-1W 09 N 
SRA-1W HI-REl 09 S 
SRA-3 5895-01-021-5914 
SRA-6 5895-01-124-0117 
SRA-8 5985-01-081-0977 12 N 
SRA-8 HI-REL 12 S 
TAK·5R 01 N 
TAK-5R HI-REl 01 S 
TAK-6R 02 N 
TAK-6R HI-REl 02 S 
TFM-2-408 5821-01-076-2497 
TFM-3 5840-01-112-0031 
TSM-1 5895-01-121-7958 
'units are not QPL-listed 

In Stock" . Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI-CIRCUITS PG. 17 A'1733 



3450 MICROWAVE COMPONENTS 

widest-variety of connector "types 

Frequency Mixers 

ZP 
case GG60 

ZlW 
case M21 . 

ZAD 
case M22 

LEVEL 7 (+7 dBm LO, up to +1 dBm RF) 
performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LO/RF IF Mid-Band Total 
MODEL m Range L M U 

NO. fL-fU Typ. Max. TYp. Max. Typ. Min. Typ. Min. Typ. Min 

ZP10514 tI ~ .2-500 DC-500 5.5 7.0 6.5 8.5 55 45 50 35 35 30 

ZLW-1 .5-500 DC-500 5.5 7.0 6.5 8.5 50 45 45 30 35 25 
ZLW-1W 1.-750 DC-750 5.5 7.5 6.5 8.5 50 45 45 30 35 25 
ZLW-1-1 .1-500 DC-500 5.5 7.5 6.5 8.5 50 45 45 30 35 25 
ZLW-2 1-1000 DC-1000 6.0 7.5 7.0 9.5 55 45 40 25 35 20 
ZLW-3 .025~200 DC-200 5.5 7.5 6.5 8.5 60 50 45 35 35 25 

ZLW-5 5-1500 5-100 6.5 7.5 6.5 8.5 55 40 35 25 30 20 
ZLW-6 .003-100 DC-100 5.5 7.5 6.5 8.5 60 50 45 30 35 25 
ZLW-8 .0005-10 0(;-10 6.5 7.5 7.0 8.5 60 50 50 40 45 35 
ZLW-11 5-2000 10-600 7.0 8.5 7.5 9.0 50 45 35 25 30 20 
ZLW-12 800-1250 50-90 - - 6.0 7.5 35 25 35 25 35 25 

ZAD-1 .5-500 DC-500 5.5 7.0 6.5 8.5 50 45 45 30 35 25 
ZAD-1W 1-750 DC-750 5.5 7.5 6.5 8.5 50 45 45 30 35 25 
lAO-1-1 .1-500 DC-500 5.5 7.5 6.5 8.5 50 45 45 30 35 25 
lAO-2 1-1000 .5-500 5.5 7.5 6.5 8.5 45 30 35 20 30 20 
ZAD-3 .025-200 DC-200 5.5 7.5 6.5 8.5 60 50 45 35 35 25 

lAO-4 .5-1250 .5-500 5.5 7.5 6.5 8.5 50 40 40 20 30 20 
lAO-6 .003-100 DC-100 5.5 7.5 6.5 8.5 60 50 45 30 35 25 
lAO-8 .0005-10 DC-10 6.5 7.5 7.0 8.5 60 50 50 40 45 35 
lAO-11 5-2000 10-600 7.0 8.5 7.5 9.0. 50 45 35 25 30 20 . 
lAO-12 800-1250 50-90 6.0 7.5 6.0 7.5 35 25 35 25 35 25 

LO-IF ISOLATION, dB 

L M U 
Typ. Min. Typ. Min Typ. Min 

50 40 36 30 30 20 

45 35 40 25 30 20 
45 30 40 25 30 20 
45 30 40 ·25 30 20 
50 40 40 25 30 20 
45 35 40 30 30 20 

50 40 35 25 30 20 
60 45 40 25 30 20 
60 50 50 40 45 35 
45 40 30 20 25 15 
30 20 30 20 30 20 

45 35 40 25 30 20 
45 30 40 25 30 20 
45 30 40 25 30 20 
45 30 35 20 30 20 
45 35 40 30 30 20 

50 40 40 20 30 20 
60 45 40 25 30 20 
60 50 50 40 45 35 
45 40 30 20 25 15 
30 20 30 20 30 20 

3450 

PRICE, $ 

Ea. Qly. 

51.95 (1-49) 

39.95 (4-24) 
44.95 (4-24) 
41.95 (4-24) 
44.95 (4-24) 
41.95 (4-24) 

51.95 (4-24) 
49.95 (4-24) 
54.95 (4-24) 
61.95 (4-24) 
61.95 (4-24) 

29.95 (4-24) 
34.95 (4-24) 
31.95 (4-24) 
39.95 . (4-24) 
31.95 (4-24) 

41.95 (4-24) 
39.95 (4-24) 
44.95 (4-24) 
51.95 (4-24) 
51.95 (4-24) 

L= low range (tto 10 ftl M= mid range (10fL to fu/2) 
m = mid band (2fL to fu/2) 

U= upper range (fu/2 to fu) 

single-balanced (1 to 3 GHz) 
LO/RF IF Mid-Band Total 

MODEL m* Range L* M* u* L* M* u* 
NO. fL-fU Typ. Max. Typ. Max. Typ. Min Typ. Min Typ. Min Typ. Min. Typ. Min. Typ. Min 

ZMA ZMA-2' 1-2.5GHz DC-150 7.0 8.5 8.0 9.0 25 20 22 17 20 15 50 35 40 30 35 25 
case M23 ZMA-3' 1.4-3.0GHz DC-500 6.5 8.0 7.0 9.0 25 20 28 18 23 15 50 35 50 30 50 30 

*m = 500MHz *L = fL to (fL +500) *M = (fL +500) to (fu -500) *U = fu to (fu -500) 

NOTES: 
1. For typical characteristics. compression level. phase detection 

and electronic attenuation. see "Mixer Technical Section." 
2. For Quality Control procedures. see page 6. 
3. For environmental specifications see page 7. 
4. For High-Rei and TX description. see page 6. 
5. Absolute Maximum Ratings; RF Power 50mW. peak IF current 40mA. 
6. For connector types and case mounting Options. see case style outline drawing. 
7. Prices and specifications subject to change without notice. 

t::IMini.Circuits P.O. BOX 166. Brooklyn, New York 11235 (718)934-4500 

A-1734 MINI;.cIRCUITS P8.18 For manufacturers' sales offices, see yel·low pages 

Ea. QIy. 

63.95 (1-9) 
67.95 (1-9) 

EEM 1985 
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3450 MICROWAVE COMPONENTS 3450 

500 Hz to 4.2 GHz t;;lMini·Circuits 

MODEL 
NO. 

ZEM ZEM-2 
case V37 

ZFM ZFM-1W 
case K18 ZFM-2 

ZFM-3 
ZFM-' 
ZFM-11 

ZFM-12 
ZFM-2000 ~ 
~ ZFM-'212 

ZAM ZAM-'2 " 
case F14 

FREQUENCY 
MHz 

lO/RF IF 

tL -fu 
10-1000 DC-1000 

10-7SO DC-7SO 
1-1000 DC-1000 
.04-400 DC-400 
5-1250 DC-1250 
1-2000 5-600 

800-1250 50-90 
100·2000 DC600 
2000-4200 DC-1300 

~1500-42O0 DC-SOO 

CONVERSION LOSS 
dB 

Mid-Bond Totol 
m Ronge 

Typ. Max Typ. Max 

6.0 7.0 6.5 8.5 

6.0 7.0 6.2 8.0 
6.0 7.5 7.0 8.5 
5.3 7.0 6.0 8.0 
6.0 7.5 7.5 8.5 
7.0 8.5 7.5 9.0 

- - 6.0 7.5 
6.0 8.0 7.0 9.5 
- - 7.0 8.5 

- - 7.0 8.5 

ZAM 

LO-RF ISOLATION. dB LO-IF ISOLATION. dB PRICE. $ 

l M U l M U 
Typ. Min Typ. Min. Typ. Min Typ. Min. Typ. Min Typ. Min Ea. QIy. 

55 SO 30 25 25 20 55 45 30 20 25 20 49.95 (4-24) 

50 45 45 30 35 25 45 40 40 25 27 20 41.95 (4-24) 
50 45 40 25 30 25 45 40 35 25 25 20 43.95 (1-24) 
60 SO 50 35 35 25 55 40 45 30 35 25 51.95 (1-24) 
50 45 40 30 30 25 45 40 35 25 25 20 51.95 (1-24) 
50 45 35 25 25 20 45 40 27 20 25 20 81.95 (1-24) 

35 25 35 25 35 25 30 20 30 20 30 20 71.95 (1-24) 
- - 37 20 - - - - - - 30 20 61.95 (1·24) 
- - 25 17 - - - - 18 10 - - 39.95 (1-9) 

25 20 25 17 25 20 18 10 18 10 18 10 39.95 (1-24) 

L= low range (Vo 10 t) M = mid range (10fl to fu/2) 
m = mid band (2fl to fu/2) 

U = upper range (fu/2 to fu) 

schematic MIL-M-28837/1A. NSN GUIDE 
Mel NO. NSN 
ZAD-1B 5895-00-280-7750 

l 

J 
R 

C 
ZAD-4B 5895-01-127-0376 
ZAD-6B 5865-21-200-6364 
ZFM-12-1 5825-01-127-3377 
ZlW-1W 5840-00-607-7010 
ZlW-28 6920-01-037-1974 
ZlW-5-1 4920-01-017-2753 
ZMA-3 5865-01-064-0212 

coaxial connections 
see case style outline drawing 

Series ZP ZLW ZAD (ex-2. -4) ZAD -2. -4 ZMA ZEM ZFM ZAM 

models a!1 m als a~ mo als a~ mo als <ldJ mo als <ldJ mo als a~ mo als a~ mo als a~ mo als 

L L 1 1 1 1 1 1 2 
R X 3 3 2 2 2 2 1 
I R 2 2 3 3 3 3 3 

'In Stock ... Immediate Delivery 
EEM 1985 For manufacturers' sales offices. see yellow pages MINI-CIRCUITS PIt 19 A'1735 
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3450 MICROWAVE COMPONENTS 3450 

broadbandl high dynamic range 

Frequency Mixers 
LEVEL 10 (+10dBm La upto +5dBm RF) 

'performance data . 
curves, tables, page 4 Madel Index 

case style selection 
outline drawings see page 3 

TFM LMX SRA ZFM 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE, $ 
MHz dB 

TFM 
case B13 

LMX 
case BB48 

SRA 
case A01 

ZFM 
case K18 

LO/RF IF Mid-Band Total 
MODEL m Range L M U L M U 

NO. fL-fu Typ. Max. Typ. Malt Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

TFM-15 10-3000 10-800 6.3 8.0 6.5 8.5 35 25 35 25 35 25 30 20 30 20 30 20 49.95 (1-9) 
TFM-150* 10-2000 DC-1000 6.0 8.0 6.5 8.0 32 25 35 25 35 25 33 20 30 20 30 20 39.95 (1-9) 

LMX-123 N ~ 10-3000 10-3000 7.5 8.0 7.5 8.5 35 25 35 20 30 15 35 25 30 25 30 20 59.95 (6-24) 
LMX-148 ~ 10-1500 DC"1500 6.0 7.0 6.0 10. 45 40 35 30 25 20 40 35 35 25 20 12 24.95 (6-24) 

SRA-215 .05-1500 .05-500 6.0 7.5 7.0 9.0 25 20 35 25 30 20 25 20 35 25 25 15 23.95 (5-24) 
SRA-220 .05-2000 .05-500 6.0 7.5 7.0 9.0 25 20 40 30 30 20 25 20 40 30 25 15 26.95 (5-24) 

ZFM-15 10-3000 10·800 6.3 7.5 6.5 8.5 35 25 35 25 35 25 30 20 30 20 30 20 79.95 (1·9) 
ZFM-150 10·2000 DC·1QOO 6.0 7.0 6.5 8.0 32 25 35 25 35 20 33 28 30 20 25 20 59.95 (1-9) 

L= low range (tto 10 fd M= mid range (10fL to fu/2) 
m = mid band (2fLto fu/2) 

U = upper range (fu/2to fu) 

harmonic attenuation 
RF MODEL TFM-15 

CAL 

Q5 0 0 31 17 42 32 48 47 52 65 59 NOTES: 
"2 

2 83 38 45 39 48 46 76 69 70 64 71 *' Below 10 MHz IF, conversion loss increases up 
0 to 6dB higher as frequency decreases to DC. . 
u.. 3 87 39 49 37 52 42 57 63 65 65 65 1. For typical characteristics, compression level, e;:,,: 

'" phase detection and electronic attenuation, 0 4 89 64 60 58 56 59 60 62 69 74 70 'c see "Mixer Technical Section." 
0 5 90 74 69 59 72 55 74· 58 71 67 72 2. For Quality Control procedures, see page 6. 
E 3. Fot environmental specifications see page 7. 
0 6 83 83 76 71( 67 69 67 72 70 74 78 4. For High-Rei and 1X description, see page 6. :r: 

7 83 76 83 81 79 69 71 66 70 69 77 5. Absolute Maximum Ratings, 
RF power 50 mW level 10, 200mW level 13, 

8 84 75 76 81 82 77 77 80 78 78 77 peak IF current 40 mA, see pg. 7. 

9 84 77 76 75 82 80 81 82 80 79 80 
6. For connector types and case mounting options, 

see case style outlin~ drawings. 

10 81 76 76 74 75 80 81 81 81 80 81 7. Prices and specifications 
subject to change without notice. 

2 3 4 5 6 8 9 10 

Harmonic LO Order 
schematic Model: TFM-15 SIN: sample band-width: 0-99999 MHz 

999.100MHZinputP. -.06dBm 
l R 969.010 MHz Input P. +9.96dBm 

IF. = 30.090 MHz I LO = +10dBm.969.01MHz 

J ~ 
IFamplit. -7.14dBm RF = OdBm.999.1 MHz 

Final Spectrum Analyzer HP-8566A Parameters: 
RES BiN 1KHz VBW 3kHz 
SWP 300 msec ATTEN 10dB 5 dBI dlv SPAN 100kHz 

LO drive adjusiedw~h 19.75db Welnschel S/N:G4047 RF,IF attenuator 
10.0dB Tektronix S/N:011-0085-00 

OMini·Circuits P.O. BOX 166, Brooklyn, New York 11235 (718)934-4500 

A-1736 MINI-CIRCUITS PII. 20 For manufacturers' sales offices, see yellow pages EEM 1985 



3450 

TFM-MH 
case 802 

LMX-MH 
case BB48 

SBL-MH 
caseA06 

SRA-MH 
case AOI 

MICROWAVE COMPONENTS 3450 

50 KHz to 3 GHz 0 Mini-Circuits 
LEVEL 13 (+13dBm La upto +9dBm RF) 

TFM-MH LMX-MH SBL-MH 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LO/RF IF Mid-Band Tolal 
MODEL m Range L M U 

NO. fL-fu Typ. Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. 

TFM-1MH 2-500 DC-500 6.0 7.5 7.0 8.5 50 45 40 30 30 20 
TFM-3MH .1-250 DC-250 5.0 7.0 6.0 B.5 50 45 40 30 28 23 

LMX-12SMH 0.5-500 DC-500 6.0 7.0 7.0 9.0 45 40 45 40 40 30 

SBL-1MH 1-500 DC-500 5.5 7.5 6.5 8.5 50 35 45 30 35 25 

SRA-1MH 5-500 DC-500 5.5 7.0 6.5 8.5 50 45 45 30 35 25 
SRA-3MH .025-200 DC-200 5.5 7.5 6.5 8.5 60 50 45 35 35 25 

L= low range (fLto 10 fd M= mid range (10fL to fu/2) 
m= mid band (2fLto fu/2) 

pin and coaxial connections 
see case style outline drawing 

Series TFM LMX SRA ZFM TFM-MH 
Models all all all all all 

models models models models models 

LO 4 8 8 1 4 
RF 1 5 1 2 1 
IF 2 4 3 3 2 
GND 3 2.3.6.7 2.5.6.7 - 3 

" 

CASE GND 3 2.3.6.7 2.5.6.7 - 3 
'pins must be connected together externally 

SRA-MH 

LO-IF ISOLATION, dB PRICE, $ 

L M U 
Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

45 40 35 25 25 20 21.95 [5-24) 
45 40 35 25 26 20 21.95 [5-24) 

45 40 40 35 35 25 54.95 [6-24) 

45 30 40 25 30 20 9.50 [10-49) 

45 35 40 25 30 20 13.95 (5-24) 
45 35 40 30 30 20 15.95 [5-24) 

U = upper ra nge (fu/2 to fu) 

LMX-MH SBL-MH SRA-MH 
all all all 

models models models 

8 8 8 
5 1 1 
4 3,4' , 3,4' 

2.3.6.7 2.5.6.7 2.5.6.7 
2.3.6.7 - 2 

In Stock .. . Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI-CIRCUITS N. 21 A·1737 
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3450 MICROWAVE COMPONENTS 3450 

very high dynamic range 

Frequency Mixers 
LEVEL 17 (+17dBm La upto +10 dBm RF) 
perlormance data 
curves. tables. page 4 Model Index 

case style selection 
outfine drawings see page 3 

SRA-H 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE, $ 
MHz dB 

lO/RF IF Mid-Band Total 
MODEL 'm Range l M U l M U 

NO. fL-fU JI(p. Max. 1'(p. Max. 1'(p. Min. 1'(p. Min. 1'(p. Min. 1'(p. MIll, JI(p. Min. JI(p. Min. Ea. QIy. 

SRA-H • 
caseA01· 

GRA-H 
case 008 

• • 

ZLW-H • 
caseM21· 

. SMA • 

• 

ZAD-H • 
case M22 • 
BNC. TNC. 

• 

SRA-1H 
SRA-1WH 
SRA-2H 
SRA-3H 
SRA-11H 
SRA-173H~ 

GRA-1H 
GRA-3H 
GRA-6H 

ZLW-1H 
ZLW-1WH 
ZLW-2H 
ZLW-3H 
ZLW-11H 

ZAD-1H 
ZAD-1WH 
ZAD-2H 
ZAD-3H 
ZAD-11H 

:5-500 
1-750 

2-1000 
.05-200 

~ 10-3000 
5-1200 

.5-500 
.05-200 
.01-50 

.5-500 
1-750 

2-1000 
.05-200 
10-3000 

.5-500 
1-750 

2-1000 
.05-200 
10-3000 

DC-500 5.5 7.5 6.5 8.5 
DC-750 5.5 7.5 6.5 8.5 
DC-1000 6.0 7.5 8.5 10 
DC-200 5.5 7.0 5.5 7.5 
10-1000 8.0 10 10 12 

. DC-1200 6.0 7.0 7.0 9.0 

DC-500 5.5 7.5 6.5 8.5 
DC-200 5.5 7.0 5.5 7.5 
DC-50 5.5 6.0 55 7.0 

DC-500 5.5 7.5 6.5 8.5 
DC-750 5.5 7.5 6.5 8.5 
DC-1000 6.0 7.5 8:5 10 
DC-200 5.5 7.0 5.5 7.5 
10-1000 8.0 10 10 12 

DC-500 5.5 7.5 6.5 8.5 
DC-750 5.5 7.5 '6.5 8.5 
DC-1000 6.0 7.5 8.5 10 
DC-200 5.5 7.0 5.5 7.5 
10-1000 8.0 10 10 12 

55 45 45 30 35 25 45 35 40 30 30 20 17.95 (5-24) 
50 40 45 25 35 25 45 35 40 30 30 20 21.95 (5-24) 
50 40 35 25 35 25 45 30 30 20 25 20 29.95 (5-24) 
50 45 40 30 35 25 45 35 .40 30 30 20 19.95 (5-24) 
27 20 25 18 23 16 27 20 25 18 23 16 39.95 ·(1-24) 
25 20 25 18 25 18 27 20 25 18 25 18 29.95 (1-5) 

55 45 45 30 35 25 45 35 40 30 30 20 18.95 (5-24) 
55 45 45 30 35 25 45 35 40 30 30 20 20.95 (5-24) 
50 45 45 30 35 25 50 40 47 35 32 25 26.95 (5-24) 

55 45 45 30 35 25 45 35 40 30 30 20 45.95 (4-24) 
50 45 45 25 35 25 45 35 40 25 30 20 49.95 (4-24) 
50 40 35 25 35 25 45 35 30 20 25 20 59.95 (4-24) 
55 45 45 30 35 25 45 35 40 30 30 20 47.95 (4-24) 
27 20 25 18 23 16 27 20 25 18 23 16 91.95 (4-24) 

50 45 45 30 35 25 45 35 40 30 30 20 35.95 . (4'24) 
50 45 45 25 35 25 45 35 40 25 30 20 39.95 (4-24) 
50 40 35 25 35 25 45 35 30 20 25 20 49.95 (4-24) 
55 45 45 30 35 25 45 35 40 30 30 20 37.95 (4-24) 
27 20 25 18 23 16 27 20 25 18 23 16 81.95 (4-24) 

L= low range (tto 10 fd 
NOTES: 

M= mid range (10fl to fu/2) 
m= mid band (2fl to fu/2) 

U = upper range (fu/2 to fu) 

• HTRB tested 

1. For lyplcal characteristics, compression level. phase detection 
and electronic attenuation. see "Mixer Technical Section." 

2. For Qualily Control procedures, see page 6. 
3. For environmental specifications see page 7. 
4. For High-Rei and 1X description. see page 6. 
5. Absolute Maximum Ratings. RF power 200 mW. peak IF current 40 mAo see pg. 7. 
6. For connector lypes and case mounting options. see case slyle outline drawings. 
7. Prices and specifications subject to change without notice. 

MIL-M-28837/1A, NSN GUIDE 
MCl NO. NSN MIL-M-28837/1A" 
GRA-1H 06N 
GRA-1H Hi-Rei 06S 

pin and coaxial connections 
see case slyle outline drawing 

GRA-1H 10N 
GRA-1H 10S Series SRA GRA-H ZLW-H ZAD-H 
GRA-3H 05N Models -1H -1WH -11H -173H all all all 
GRA-3H Hi-Rei 05S 
SRA-1H 6625-00-594-0223 08N 

-3H -2H Configuration models models models 
1 2 

SRA-1 Hi-Rei . 08S 
,SRA-1WH 5840-00-576-0716 
SRA-2H 5895-01-063-1078 
SRA-3H 5895-01-117-4537 
ZAD-1WH 5895-01-045-4647 
ZLW-1H 5985~01-080:7637 
ZlW-1H-B 5962-045-7500 

LO 8 8 8 3,4~ 8 1 1 1 

RF 1 1 1 1 1 6 3 3 

IF 3.4" 3.4" 3 8 3.4' 4 2 2 
GND 2,5,6.7 2,5,6.7 2.5,6.7 2,5,6,7 2.5.6,7 2.3,5 - -
CASE GND 2 2.5.6,7 2.5.6.7 2.5.6.7 2.5.6.7 - - -

'unitsare not QPL listed 'pins must be connected together externally 

t::I Mini-Circuits P.o. BOX 166, Brooklyn, New York 11235 (718) 934-4500 

A·1738 MINI-&IRCUITS PG. 22 For manufacturers' sales offices, see yellow pages EEM 1985 



3450 MICROWAVE COMPONENTS 3450 

10 KHz to 3 GHz t;:I Mini-Circuits 

SRA-1H 

RF 
(MHz) 

10.00 
35.70 
61.56 
67.34 

113.12 

136.90 
164.66 
190.46 
216.24 
242.02 

267.60 
293.56 
319.36 
345.14 
370.90 

396.70 
422.46 
446.26 
474.04 
500.00 

LO 
(MHz) 

40.00 
65.70 
91.56 
57.34 
63.12 

106.90 
134.68 
160.46 
166.24 
212.02 

237.60 
263.58 
269.36 
315.14 
340.92 

366.70 
392.46 
416.26 
444.04 
470.00 

SRA-1H 

L 

2 

3 

4 

5 

6 

7 

6 

9 

10 

J 

RF 
CAl 

o 
75 

73 

105 

106 

105 

104 

104 

102 

105 

EEM 1985 

computer-automated performance data 
typical production unit / for data of other models consultfactory 

CONVERSION LOSS 
(dB) 

L-R 

ISOLATION (dB) 

L-I 

VSWR 
(+17dBm LO) 

LO+10 LO+15 LO+17 LO+" LO+10 L0+15 LO+17 LO+7 LO+10 LO+15 LO+17 LO RF IF 
dBm dBm dBm dBm dBm dBm dBm dBm dBm dBm dBm 

6.99 
7.32 
6.91 
6.67 
7.22 

5.83 
6.06 
5.91 
5.89 
6.97 

6.89 
7.12 
6.82 
7.16 
7.31 

7.00 
8.05 
7.69 
8.46 
8.~ 

6.36 
6.45 
6.19 
6.27 
6.46 

6.18 
6.38 
6.24 
6.27 
6.39 

6.27 
6.57 
6.36 
6.67 
6.73 

6.91 
6.97 
7.43 
7.74 
7.62 

6.15 
6.24 
6.06 
6.09 
6.26 

6.09 
4.24 
6.12 
6.14 
6.27 

6.14 
6.35 
6.25 
6.48 
6.46 

6.57 
6.57 
7.02 
7.34 
6.95 

54.06 
53.91 
52.44 
53.43 
52.65 

51.41 
46.62 
47.56 
46.31 
44.66 

43.39 
42.94 
42.95 
40.60 
38.07 

38.32 
38.36 
38.68 
38:75 
37.95 

56.43 
51.73 
50.08 
54.16 
50.32 

48.68 
46.56 
44.71 
43.35 
41.28 

40.11 
39.51 
39.40 
37.77 
36.51 

36.15 
36.13 
36.11 
36.37 
36.25 

54.97 
49.79 
48.37 
51.79 
46.99 

46.06 
43.46 
41.57 
40.90 
39.90 

38.57 
37.76 
38.51 
38.42 
36.02 

37.63 
36.72 
35.45 
35.46 
35.58 

54.54 
49.89 
47.04 
51.34 
47.43 

45.59 
43.17 
41.29 
40.77 
39.73 

38.38 
37.29 
37.90 
37.63 
36.99 

37.27 
37.13 
35.92 
35.47 
35.66 

52.32 
50.23 
48.30 
51.12 
46.68 

46.51 
44.64 
43.33 
41.69 
41.22 

40.36 
39.34 
38.29 
37.52 
36.70 

37.02 
35.~ 
33.99 
32.62 
30.74 

harmonic intermodulation 
(Relative to desired IF Output) 

RF Input power OdBm 
o 46 10 44 17 45 28 48 33 50 

75 75 75 75 73 75 71 75 69 75 

64 ~ 66 n ~ ro ~ 66 50 64 

n ~ ~ ~ N ~ ~ ~ ~ ~ 

74 82 72 60 68 80 65 82 64 81 

~ ~ ~ ~ ~ ~ ~ 90 U ~ 

~ ~ ~ ~ 00 u ~ 90 N ~ 

~ n ~ ~ ~ ~ u u ~ ~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ U V 90 ~ 

2 3 4 5 6 7 8 9 10 

Harmonic LO Order 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RF 
CAL 

o 
~ 

91 

95 

95 

95 

95 

96 

95 

95 

51.54 
46.49 
46.56 
50.03 
47.19 

44.71 
42.64 
41.13 
40.25 
39.15 

37.66 
36.32 
35.30 
34.26 
33.98 

34.60 
33.62 
32.13 
30:50 
28.73 

50.87 
47.~ 
44.44 
46.89 
45.07 

42.83 
40.96 
39.43 
38.44 
37.32 

36.03 
34.56 
33.21 
32.09 
31.44 

31.29 
31.33 
31.15 
29.63 

26.642 

50.53 
46.59 
44.06 
47.85 
44.75 

42.51 
40.59 
38.96 
37.95 
36.66 

35.60 
34.34 
32.87 
31.51 
30.59 

30.26 
30.13 
30.54 
39.60 
26.63 

2.40 1.13 1.21 
2.68 1.13 1.20 
2.33 1.13 1.20 
2.63 1.16 1.24 

2.48 1.22 1.36 
2.30 1.31 1.47 
2.46 1.34 1.58 
2.15 1.32 1.57 
2.44 1.30 1.56 

2.13 1.29 1.60 
2.20 1.35 1.66 
2.00 1.40 2.26 
2.10 1.39 2.51 
1.68 1.32 2.38 

2.21 1.25 2.11 
1.62 1.22 2.02 
2.09 1.26 2.18 
1.66 1.30 2.46 
1.99 1.35 2.56 

RF Input power -10dBm 
o 47 10 44 16 44 30 46 36 47 

~ ~ ~ ~ 72 ~ ro ~ ro ~ 

~ N ro N 65 ~ ~ ~ ~ 77 

64 ~ ~ ~ ~ ~ ~ v u ~ 

~ 00 ~ ~ ~ ~ ~ u u u 
~ M ~ ~ ~ ~ ~ v v V 

81 84 61 62 83 ~ 65 66 86 67 

~ 65 ~ ~ ~ ~ ~ ~ u U 

M ~ ~ ~ ~ ~ ~ v u ~ 

~ ~ ~ ~ ~ ~ ~ v v u 
23456 6 9 10 

Harmonic LO Order 

test conditions RF = 10 MHZ LO = 40 MHz at + 17dBm 
for other test frequencies. contact foctory 

schematic 

In Stock ... Immediate Delivery 
For manufacturers' sales offices, see yellow pages MINI-CIRCUITS PG. 23 A ·1739 



3450 MICROWAVE COMPONENTS 

very low distortion , 

TFM-H 
case 802 

case 813 

TAK-H 
caseA05 

Frequency Mixers 
LEVEL 17S (+17dBm La up to +14dBm RF) 

performance data 
curves, tables, page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION. dB 
MHz dB 

lO/RF IF Mid-Band Total 
MODEL m Range l M U 

NO. tL-fu 1I(p. Max. 1I(p. Max. 11(1). MIn. 1I(p. MIn. 1I(p. MIn. 
TFM-1H 2-500 gg1~~ 6.0 7.5 7.0 8.5 50 45 40 30 30 20 
TFM-2H 5-1000 6.2 7;0 7,0 10 50 45 40 30 30 20 
TFM-3H .1-250 DC-250 5.0 7.0 6,0 8.5 50 45 40 30 28 23 

TFM-4H ~' 5-1200 DC-1200 6.5 8.0 7.0 9.0 50 40 35 25 30 20 

TAK-1H 2-500 DC-500 6.0 7.5 7.0 8.5 50 40 40 30 30 25 
TAK-1WH 5-750 DC-750 6.2 7.5 7.0 9.0 50 40 40 30 30 25 
TAK-3H .05-300 DC-300 5.0 7.0 6.0 8.5 55 45 40 30 30 25 

L= low range (tto 10 fd M=mid range (10fL to fu/2) 
m=mid band (2fLto fu/2) 

NOTES: . 
1. For typical characteristics, compression level, phase detection 

and electronic attenuation, see "Mixer Technicol Section." 
2. For Quality Control procedures, see page 6. 
3. For environmental specifications, see page 7. 
4. For High-Rei and 1)( description, see page 6. 
5. Absolute Maximum Ratings; 

RF power 200 mW, peak IF current 40 mA, see pg. 7. 
6. 'For connector types and case mounting options, 

see case style outline drawings. 
7. Prices and speclflcalions subject to change wtthout nolice. 

pin and coaxial connections 
see case style outline drawing 

Series TFM-H TAK-H ZFM-H ZLW-SH 
Models all -1H -1WH all all 

models -3H models models 

LO 4 8 8 1 1 
RF 1 1 . 1 2 3 
IF 2 3A" 3A" 3 2 
GND 3 2.5,6,7 2.5,6.7 - -
CASE GND 3 2 2,5,6.7 .- -

*pins must be connecIed externally 

ZAD-SH 
all 

models 

1 
3 
2 
-
-

3450 

TFM.H TAK-H 

LO-IF ISOLATION. dB PRICE. $ 

l M U 
1I(p. Min. 1I(p. Min. 1I(p. Min. Ea. QIy. 

45 40 35 25 25 20 23.95 (5-24) 
45 40 35 25 25 17 31.95 (5-24) 
45 40 35 25 26 20 23.95 (5-24) 

50 40 35 20 30 20 33.95 (5-24) 

45 35 35 25 25 20 19.95 (5-24) 
45 35 35 25 30 20 23.95 (5-24) 
50 40 35 25 25 20 21.95 (5-24) 

U = upper range (fu/2 to, fu) 

schematic 
L R 

J C 
MIL-M-28837/1A, NSN GUIDE 
MCl NO. NSN 
TFM-1H 5895-01-129-0110 

t::IMini.Circuits P.O. BOX 166, Brooklyn, New York 11235 (718)934-4500 

A·1740 MINI·CIRCUITS PG. 24 For manufacturers' sales offices, see yellow pages EEM 1985 



3450 MICROWAVE COMPONENTS 3450 

10 KHz to 1.2 GHz t::I Mini-Circuits 

ZFM-H ZlW-SH ZAD-SH 

FREQUENCY CONVERSION LOSS 
MHz dB 

LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE, $ 

lO/RF IF Mid-Band Total 
MODEL m Range l M U l M U 

NO. fL-fu Typ. Max. Typ. Max Typ. Min. TyPo Min. Typ. Min. Typ. Min. Typ. Min. TVp. Min Ea. Qly. 

ZFM-H ZFM-1H 2-500 DC-500 6.0 7,5 7,0 8,5 50 45 40 30 30 25 45 35 35 25 25 20 53,95 (1-24) 
case K18 ZFM-2H 5-1000 DC-1000 6,2 7,0 7,0 10 50 40 40 30 30 20 45 40 35 25 25 17 61.95 (1-24) 

ZFM-3H ,05-300 DC-300 5,0 7,0 6,0 8,5 55 45 40 30 30 25 50 40 35 25 25 20 54,95 (1-24) 

ZLW-SH ZLW-1H 2-500 DC-500 6,0 7,5 7,0 8,5 50 40 40 30 30 25 45 35 35 25 25 20 50,95 (4-24) 
ZLW-1WSH 5-750 DC-750 6.2 7,5 7,0 9,0 50 45 40 30 30 20 45 40 35 25 30 20 54,95 (4-24) 
ZLW-3SH ,05-300 DC-300 5,0 7,0 6,0 8,5 55 45 40 30 30 25 50 40 35 25 25 20 52,95 (4-24) 

case M21 

lAD-iSH 2-500 DC-500 6,0 7,5 7,0 8,5 50 40 40 30 30 25 45 35 35 25 25 20 40,95 (4-24) 
ZAD-iWSH 5-750 DC-750 6,2 7,5 7,0 9,0 50 45 40 30 30 20 45 40 35 25 30 20 44,95 (4"24) 

ZAO-SH , 
case M22 

ZAD-3SH ,05-300 DC-300 5,0 7,0 6,0 8,5 55 45 40 30 30 25 50 40 35 25 25 20 42,95 (4-24) 

L= low range (flto 10 fd M=mid range (10fl to fu/2) U = upper range (fu/2 to fu) 
m=mid band (2fl to fu /2 ) 

~ computer-automated performance data 
typical production unit / for data of other models consult factory 

TFM-1H 
RF LO CONVERSION ISOLATION VSWR 
(MHz) (MHz) LOSS (dB) (dB) 

L-R L-R LO RF IF 

10,00 40,00 5.89 52,26 54,10 1.59 1.15 1.33 
35,78 65.78 6,15 47,79 50,70 1.67 1.10 1,34 
61.56 91.56 6,24 45,16 47.94 1.51 1.09 1.34 
87,34 57.34 6,16 48,87 51,91 1.53 1.08 1.35 

113,12 83.12 6,03 46,18 48.52 1.57 1.08 1,35 

138,90 108.90 6,29 43,89 45,76 1.57 1.08 1.36 
164.68 134,68 6,13 41.75 44,17 1.55 1.08 1,37 
190,46 160.46 5,89 40,42 42,16 1.50 1.07 1.38 
216.24 186,24 6,13 38,76 40,87 1.51 1.07 1,40 
242.02 212.02 6.00 37.29 38.89 1.47 1.07 1.41 

267.00 237.80 5.86 36.41 37.32 1.47 1.06 1.42 
293.58 263.58 6.12 35,27 36,40 1.48 1.0'6 1.44 
319.36 289.36 6.03 34.46 , 34.97 1.44 1.05 1,45 
345.14 315.14 5.94 33.99 34.19 1.48 1.05 1.48 
370.92 340.92 6,01 33.19 32:90 1.47 1.04 1.50 

396.70 366.70 6.00 32.52 32.93 1.45 1.04 1.52 
422.48 392.48 6.19 32.12 32.12 1.48 1.04 1.56 
448.26 418.26 6.39 31.50 31.13 1.47 1.05 1.57 
474.04 444.04 6.22 31.48 30.35 1.50 1.05 1.61 
500.00 470.00 6.44 31.93 29.87 1.47 1.06 1.64 

In Stock ... Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PG. 25 A·1741 



3450 MICROWAVE COMPONENTS 

ultra-low distortion 

RAY· 
case A01 • • 

Frequency Mixers 
LEVEL 23 (+23dBm La up to +1SdBm RF) 
10 KHz to 1 GHz 
performance data 
curves, tables, page 4 Model Index 

case style selection 
outline drawings see page 3 

RAY 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

lO/RF IF Mid-Band Total 
MODEL m Range l M U 

NO. fL-fu Typ. Malt Typ. MOlt Typ. Min. Typ. Min. Typ. Min. 

RAY-1 5-500 bC-500 6,0 7,5 7,5 B,5 55 45 40 30 30 25 
RAY-2 10-1000 DC-1000 7.0 B.5 B,5 10 50 35 40 30 35 25 
RAY-3 .07-300 DC-200 6.0 7,5 6,5 B.O 55 45 40 30 30 25 
RAY-6~ 0.01-50 DC50 5.5 7.5 6,5 B.5 60 50 45 30 35 25 

ZMY-1 5-500 DC-500 6.0 7.5 7,5 B,5 55 45 40 30 30 25 
ZMY-2 10-1000 DC-1000 7.0 B.5 B,$ 10 50 35 40 30 35 25 

ZMV· 
case M21 • • ZMY-3 ,07-300 DC-200 6.0 7.5 6,5 B.O 55 45 40 30 30 25 ' 

ZAY· 
case M22 • 

• 
ZAY-1 
ZAY-2 
ZAY-3 

5-500 
10-1000 
.07-300 

DC-500 6.0 
DC-1000 7.0 
DC-200 6.0 

L= low range (flto 10 fd 

NOTES: 
• HTRB tested 

7,5 
B,5 
7.5 

7.5 B.5 55 45 40 3,0 30 25 
B.5 10 50 35 40 30 35 25 
6.5 B.O 55 45 40 30 30 25 

M=mid range (10fl to fu/2) 
m= mid band (2fl to fu/2) 

1. For typical characteristics, compression level, phase detection 
and electronic attenuation, see "Mixer Technical Section". 'L 

3450 

LO-IF ISOLATION, dB PRICE, $ 

l M U 
Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

55 45 40 30 30 20 34,95 (4-9) 
50 35 35 25 25 20 54,95 (4-9) 
55 45 40 30 30 20 34,95 (4-9) 
60 45 40 25 30 20 31.95 (1-24) 

55 45 40 30 30 20 57.95 (1-9) 
50 35 35 25 25 20 77.95 , !1-9) 
55 45 40 30 30 20 57,95 (1-9) 

55 45 40 30 30 20 47,95 (1-9) 
50 35 35 25 25 20 67.95 (1-9) 
55 45 40 30 30 20 47.95 (1-9) 

U= upper range (fu/2 to fu) 

schemotic 

2. For Quality Control procedures, see page 6. 
3. For environmental specifications see page 7. 
4. For High-Rei and 1)( description, see page 6. 
5. Absolute Maximum Ratings; RF power 350 mW for level 23, 23S 

and 700 mW for level 27. Peak IF current 40 rnA. 
6. For connector types and case mounting options, see case style outline drawing. 
7, Prices and specifications subject to change without notice. 

J 
pin and coaxial connections 
see case style outline drawing 

Series RAY ZMY ZAY SAY ZFY VAY MIL-M-28837/1A, NSN GUIDE 
Models -1 -2 -6 all all all all all 

-3 models models models models models MCl NO. NSN Mll-M-
28837/1A* 

LO 8 8 8 1 1 8 1 8 RAY-1 5825-01-105-6188 04N 

RF 1 1 1 3 3 1 2 1 
IF 3,4' 3,4" 3,4' 2 2 3 3 3 
GND 2,5,6,7 2,5,6,7 2,5,6,7 - - 25,6} - 2,5,6,7 

RAY-1 Hi-Rei 04S 
RAY-2 5895-01-111-7368 
RAY-3 5895-01-064-5082 
ZMY-2 4935-01-080-7636 

CASE GND 2 2,5,6,7 - - - 2,5,6} - 2,5,6} ·units are not Qpl listed 

'plns must be connected externally 

CMini-Circuits P.O. BOX ,166, Brooklyn, New Yor1< 11235 (71~) 934-L15OO 

A·17 42 MINI·CIRCUITS PG. 28 For manufacturers' sales offices, see yellow pages EEM 1985 



3450 

SAY 
case A01 

ZFY 
case K18 

VAY-1 
case A01 

MICROWAVE COMPONENTS 3450 

t::I Mini-Circuits 
LEVEL 23S (+23dBm LO, up to +20dBm RF) 
100 KHz to 2.4 GHz 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

lO/RF IF Mid-Band Total 
MODEL m Range l M U 

NO. tL -fu Typ. Max. Typ. Malt Typ. Min. Typ. Min. Typ. Min. 

SAY-1 0.1-500 .01-500 5.3 6.0 5.3 7.5 47 40 46 35 40 30 
SAY-2 0.1-1000 .01-500 5.3 7.5 7.5 9.5 47 40 40 30 30 25 
SAY-11 10-2400 5-1000 7.0 8.5 8.0 10 28 20 26 20 25 20 

ZFY-1 0.1-500 .01-500 5.3 6.0 5.3 7.5 47 40 46 35 40 30 
ZFY-2 0.1-1000 .01-500 5.3 7.5 7.5 9.5 47 40 40 30 30 25 
ZFY·11 10-2400 5-1000 7.0 8.5 8.0 10 28 20 26 20 25 20 

L=low range (tlto 10 fd' M=mid range (10fl to fu/2) 
m = mid band (2fltO fu/2) 

LEVEL 27 (+27dBm LO, up to +24dBm RF) 
50 KHz to 500 MHz 

VAV-1 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LO/RF IF Mid-Band Total 
MODEL m Range L M U 

NO. tL -fu Typ. Malt Typ. Max. Typ. Min. Typ. Min. Typ. Min. 

VAY-1 \'l~ .05-500 .02-500 6.0 7.5 7.5 8.5 47 40 46 35 35 25 

L= low range (flto 10 td M=mid range (10fL to fu/2) 
m=mid band (2fLto fu/2) 

LO-IF ISOLATION, dB PRICE, $ 

l M U 
Typ. Min. Typ. Min. Typ. Min. Eo. Qly. 

47 40 46 35 40 3D 54.95 (1-9) 
47 40 40 25 25 20 59.95 (1·9) 
28 20 26 20 25 20 64.95 (1-9) 

47 40 46 35 40 30 74.95 (1-9) 
47 40 40 25 25 20 79.95 (1-9) 
28 20 26 20 25 20 84.95 (1-9) 

U= upper range (fu/2 to fu) 

LO-IF ISOLATION, dB PRICE, $ 

L M U 
Typ. Min. Typ. Min. Typ. Min. Eo. Qly. 

47 40 46 35 35 25 74.95 (1-9) 

U = upper range (fu/2 to fu) 

In StQok ... Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PG. 27 A ·1743 



3450 MICROWAVE COMPONENTS 3450 

Power Splitter /Combiners 
2WAY .. O° 
2 KHz to 4.2 GHz 

performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

LPS PSC-2 MCS-2 TSC-2 

FREQ ISOLATION INSERTION LOSS. dB PHASE AMPLITUDE PRICE. $ 
RANGE dB Above 3dB . UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL-fu L M U L M U L M U L M U NO. 1I(p. Min. 1I(p. Min. 1I(p. Min. 1I(p. Max. 1I(p. Max. 1I(p. Max. Max. Max. Max. Max. Max. Max. Eo. QIy. 

LPS LP$-109 ~ 10-500 35 25 30 25 30 25 . 0.3 0.5 0.4 0.6 0.5 0.8 2.0 3.0 2.0 0.15 0.2 0.3 15.95 (5--24) 
case 8848 

PSC-2 
caseAOl 

PSC-2-1 0.1-400 20 15 25 20 25 20 0.2 0.6 0.4 0.75 0.6 1.0 2.0 3.0 4.0 0.15 0.2 0.3 9.95 (6-49) 
fiSC-2-1W 1-650 25 20 35 25 25 20 0.3 0.6 0.5 0.9 0.7 1.0 2.0 3.0 4.0 0.15 0.2 0.3 14.95 (6-49) 
PSC-2-2 0.002-60 27 20 30 20 27 20 0.3 0,6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 0.15 .25 0.3 19.95 (6-49) 
PSC-2-4 10-1000 30 25 25 20 25 20 0.6 1.0 0.6 1.2 0.7 1.2 2.0 8.0 20 0.15 0.2 0.4 19.95 (6-49) 

• PSC-~5 55-85 - - 35. 25 - - - - 0.3 0.5 - - - 1.0 - - 0.1 - 19.95 (6-24) 
• PSC-2-1-75 0.25-300 20 15 30 20 20 15 0.4 0.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 0.15 0.2 0.3 11.95 (6-49) 

MSC-2 
caseA03 

MSC-2-1 0.1-450 20 15 30 20 30 20 0.3 0.5 0.4 0.75 0.6 1.0 2.0 3.0 4.0 0.15 0.2 0.3 16.95 (5-24) 
MSc:-2-1W 2-650 22 18 30 25 22 18 0.3 0.5 0.50.8 0.8 1.2 1.0 2.0 4.0 0.15 0.2 0.3 17.95 (5:24) 

TSC-2 
case 802 

TSC-2-1 f HOO·' 30 25 3~. 25 30 20 0.25 0.5 0.4 0.75- 0.8 . 1.0 2.0 3.0 4.0 0.15 0.2 0.6 13.95 (5-24) 

L:= low range (fLtO 10 fd M= mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

PSC-2-1 
~ oomputer-outomated perfOrmance data 

typical production unit I for data of other models consultfactory 

FREQUENCY . INSERTION LOSS UNBALANCE ISOLATION VSWR 
MHz (dB) (dB) (dB) 

S-1 S-2 1~2 1-2 SUM 1 2 

.10 3.33 3.33 .02 21.96 1.40 1.14 1.14 
21.147 3.19'- 3.19 0.00 33.40 1.12 1.11 1.12 
42.194 3.19 3.19 0.00 34.63 1.13 1.11 1.11 
63.241 3.27 3.25 -.02 33.73 1.13 1.11 1.11 
84.288 3.24 3.25 .01 32.70 1.13 1.11 1.11 

105.335 3.27 3.27 .00 31.70 1.13 1.11 1.10 
126.382 3.27 3.27 0.00 31.06 1.13 1.11 1.11 
147.429 3.29 3.29 0.00 30.47 1.13 1.11 1.11 
168.476 3.29 3.29 0.00 30.05 1.14 1.11 1.11 
189.523 3.32 3.32 0.00 ·29.71 1.15 1.12 1.12 

210.570 3.34 3.34 0.00 29.42 1.16 1.14 1.14 
231.617 3.36 3.37 .01 29.18 1.18 . 1.~5 1.15 
252.664 3.37 3.41 .04 28.85 1.21 1.17 1.17 
273.711 3.43 3.47 .04 28.53 1.25 1.20 .1.20 
294.758 3.45 3.4~ 0.00 27.90 1.30 1.23 1.23 

315.805 3.47 3.49 .02 27.03 1.34 1.26 1.26 
336.852 3;48 3.50 .03 25.92 1.40 1:29 '1.29 

.357-.899 3.50 3,56 ,06 24.51 1.46 1.32 1.33 
378.946 3.58 3,62 .06 22.93 1.54 1.36 1.37 
400.000 3.70 3.74 ,04 21,19 1,63 1.40 1.41 

t;:IMini.Circuits P.O. BOX 166, Brooklyn, New York 11235 (718) 934-4500 

A·1744 MINI-CIRCUITS PG_ 28 For manufacturers' sales offices, see yellow pages EEM 1985 



3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms t::::I Mini-Circuits 

ZFSC-2 ZAPD 

FREQ ISOLATION INSERTION LOSS. dB PHASE AMPLITUDE PRICE. $ 
RANGE dB Above 3dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL-fU L M U L M U L M U L M U 
NO. Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max: Max. Max. Max. Max. Max. Max. Ea. QIy. 

ZFSC-2 
case K18. 

ZFSC-2-1 ~15-500 30 25 28 20 25 20 0.2 0.5 0.3 0.6 0.6 0.8 2.0 4.0 4.0 .15 .15 0.3 31.95 (4-24) 
ZFSC-2-1-7S~ 0.25-300 20 15 30 20 20 15 0.4 0.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 .15 0.2 0.3 32.95 (4-24) 
ZFSC-2-1W 1-750 30 20 28 20 25 ·20 0.2 0.5 0.4 0.8 0.8 1.0 2.0 4.0 4.0 .15 .15 0.3 35.95 (4-24) 
ZFSC-2-2 10-1000 30 20 25 20 23 18 0.2 0.5 0.5 1.0 0.9 1.2 2.0 4.0 4.0 .15 .15 0.3 39.95 (4-24) 
ZFSC-2-4 0.2-1000 20 15 25 20 23 18 0.2 0.5 0.5 1.0 0.9 1.2 2.0 4.0 4.0 .15 .15 0.3 44.95 (4-24) 

ZFSC-2-S 10-1500 25 15 30 20 25 18 0.25 0.6 0.5 1.0 0.8 1.5 5.0 8.0 10.0 .15 0.2 0.5 49.95 (4-24) 
ZFSC-2-6 0.002-60 27 20 30 20 27 20 0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 36.9;; (4-24) 

• ZFSC-2-6-7S 0.004-60 30 20 35 20 25 20 0.5 0.8 0.4 0.8 0.7 1.0 1.0 2.0 3.0 .15 0.2 0.3 38.95 (4-24) 

GHz 
ZAPD-1 0.5-1.0 25 19 25 19 25 19 0.25 0.6 0.25 0.6 0.25 0.6 - 1 - - 0.2 - 39.95 (1-9) 
ZAPD-2 1.0-2.0 25 19 25 19 25 19 0.25 0.6 0.25 0.6 0.25 0.6 - 2 - - 0.2 - 39.95 (1-9) 

ZAPD 
case F14 

ZAPD-4 I'll! ~ 2.0-4.2 25 19 25 19 25 19 0.4 0.8 0.4 0.8 0.4 0.8 - 6 - - 0.4 - 39.95 (1-9) 
ZAPD-21 0.5-2.0 25 19 25 19 25 19 0.25 0.8 0.25 0.8 0.25 0.8 - 2 - - 0.2 - 49.95 (1-9) case F53 

MHz 
ZMSC-2-1 0.1-400 20 15 25 20 25 20 0.2 0.5 0.4 0.75 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 37.95 (4-24) 
ZMSC-2-1W 1-650 25 20 35 25 25 20 0.3 0.5 0.5 0.8 0.7 1.0 2.0 3.0 4.0 .15 0.2 0.3 42.95 (4-24) 

ZMSC-2 
case M21 

ZMSC-2-2 0.002-60 27 20 30 20 27 20 0.3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 .25 0.3 47.95 (4-24) 

ZSC-2-1 0.1-400 20 15 25 20 25 20 0.2 0.5 0.4 0.75 0.6 1.0 2.0 3.0 4.0 .15 0.2 0.3 27.95 (4-24) 
ZSC-2-1W 1-650 25 20 35 25 25 20 0.3 0.5 0.5 0.8 0.7 1.0 2.0 3.0 4.0 .15 0.2 0.3 32.95 (4-24) 

ZSC-2 
case M22 

ZSC-2-2 0.002-60 25 20 30 20 27 20 0:3 0.6 0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 .25 0.3 37.95 (4-24) 
ZSC-2-4 10-1000 25 20 35 20 25 20 0.2 0.5 0.5 0.8 0.7 1.3 2.0 4.0 6.0 .15 0.2 0.3 37.95 (4-24) 

• ZSC-2375 55-85 35 25 35 25 35 25 0.3 0.5 0.3 0.5 0.3 0.5 - 1.0 - 0.1 - 37.95 (4-24) 

• ZSC-2-1-75 0.25-300 20 15 30 20 20 15 0.4 0.75 0.4 0.75 0.4 1.0 2.0 3.0 5.0 .15 0.2 0.3 29.95 (4-24) 

M= mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

NOTES: 
• Denotes 75 ohm models. 75 ohm BNC connectors are standard. 

1. For Quality Control procedures. see page 6. 
2. For environmental specifications. see page 7. 
3. Absolute Maximum Ratings. Matched power rating ZAPD lOW 

all other models 1W. Internal load dissipation 0.125W, see page 6. 
4. For connector 1ypes and case mounting options. see case style outline drawing. 
5. Prices and specifications subject to change without notice. 

pin and coaxial connections MIL-P-23971/15, NSN GUIDE 

see case style outline drawing MCl NO. NSN Mll-P-23971/1S* 
MSC-2-1 6625-01-124-B595 02 

Series Sum Port Port 1 Port 2 Ground PSC-2-1 5820-00-548-0739 01 
lPS 1 4 5 2.3.6.7.8 PSC-2-2 5825-01-044-8944 
PSC-2 5 6 2.3.4.7.8 ZFSC-2-2A 6625-01-079-7021 
MSC-2 5 6 2.3.4.7.8 ZMSC-2-1W 5895-01-127-0232 
TSC-2 1 2 4 3 ZSC-2-1-BNC 5895-01-036-6254 
ZFS-2 3 1 2 ZSC-2-1B 5820-00-270-3055 
ZAPD-2 3 1 2 ZSC-2-1-B-TNC 5820-01-109-3706 
ZMSC-2 2 1 3 ZSC-2-2-75B 5915-01-012-8162 
ZSC-2 2 1 3 'units are not QPL listed 

In Stock .. . Immediate Delivery 
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3450 MICROWAVE COMPONENTS 

Power Splitter ICombiners 

PSCQ-2 
case AOl 

ZAPDQ 
case F14 

ZMSCQ-2 
case M21 

ZSCQ-2 
case M22 

2 WAY-90° 
1,4 MHz to 4,2 GHz 
performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQ. ISOLATION 
RANGE dB 

MODEL MHz 
NO. Typ. Min. 

PSCQ·2·1.5 1.4-1.7 29 25 
PSCQ·2.3.4 3.0-3.8 30 25 
PSCQ·2-6,4 5.8-7.0 30 25 
PSCQ-2·7.5 7.0-8.0 35 25 
PSCQ·2·10.5 9.0-11.0 25 20 

PSCQ·2·13 12-14 29 25 
PSCQ·2·14 12·16 30 25 
PSCQ·2·21.4·~ ~ 20·23 30 25 
PSCQ·2·50 . 25-50 30 20 
PSCQ·2·70 \\~ 40·70 30 20 

PSCQ·2·90 55·90 30 20 
PSCQ·2·120 \\t! 80·120 25 18 
PSCQ·2·180 120·180 23 15 

PSCQ'2'25!~ 150·250 25 18 
PSCQ·2·400 250·400 23 16 
PSCQ·2·450 ~~ 350·450 23 16 

ZAPDQ·2 1000-2000 22 16 
ZAPDQ·4 2000-4200 22 16 

ZMSCQ·2·50 25·50 30 20 
ZMSCQ·2·90 55·90 30 20 
ZMSCQ·2·180 120·180 23 15 

ZSCQ·2·50 25-50 30 20 
ZSCQ'2·90 55·90 30 20 
ZSCQ·2"·180 120"180 23 15 

NOTES: 
1. For Quality Control procedures. see page 6. 
2. For environmental specifications see page 7. 
3. Absolute Maximum Ratings. 
. Matched power rating ZAPDQ(1 OW). 

all other models (1W). 
Internal load dissipation rO.125W). see page 7. 

4. For connector types and case mounting options. 
see case style outHne drawings. 

5. Prices and specifications 
subject to change without notice. 

INSERTION LOSS dB PHASE AMPLITUDE 
AV~. of Coupled UNBALANCE UNBALANCE 
Ou puts less 3 dB Degrees dB 

Typ. Max. Max. Max. 

0.4 0.7 3.0 1.2 
0.4 0.7 3.8 1.2 
0.4 0.7 3.0 1.2 
0.4 0.7 3.0 1.2 
0.4 0.7 3.0 1.2 

0.4 0.7 3.0 1.2 
0.3 0.6 3.0 1.8 
0.4 0.7 3.0 1.2 
0.3 0.7 3.0 1.5 
0.3 0.7 3.0 1.5 

0.3 0.7 3.0 1.2 
0.3 0.7 3.0 1.5 
0.3 0.7 4.0 1.2 
0.4 0.8 4.0 1.5 
0.5 0.9 4.0 1.5 
0.5 0.9 5.0 1.5 

0.4 0.9 5.0 1.0 
0.4 0.9 5.0 1.0 

0.3 0.7 3.0 1.5 
0.3 0.7 3.0 1.2 
0.3 0.7 4.0 1.2 

0.3 0.7 3.0 1.5 
0.3 0.7 3.0 1.2 
0.3 0.7 4.0 1.2 

pin and coaxial connections 
s ee co style out!' e d a 'ng se In r WI 

Series Sum Port Port 1 Port 2 Ground 

PSCQ-2 1 2 5 3,4,7,8 
PSCJ-2 1 5 6 2,3,4,7,8 
ZAPDQ 3 1 2 -
ZMSCQ-2 2 1 3 -
ZSCQ-2 2 1 3 
ZFSCJ-2 3 1 2 -
ZMSCJ-2 2 1 3 -
ZSCJ-2 2 1 ( 3 -

CMi ni·Circuits P.O. BOX 166, Brooklyn, New York 11235 (718) 9344500 

A ·1746 MINI·CIRCUITS PG. 30 For manufacturers' sales offices, see yellow pages 

3450 

PRICE $ 

Ea. Qty. 

12.95 (5-49) 
16.95 (5-49) 
12.95 (5-49) 
12.95 (5-49) 
12.95 (5-49) 

12.95 (5-49) 
16.95 (5.49) 
12.95 (5-49) 
19.95 (5·49) 
19.95 (5-49) 

19.95 (5·49) 
19.95 (5·49) 
19.95 (5·49) 
19.95 (5·49) 
19.95 (5-49) 
19.95 (5-49) 

59.95 (1·9) 
59.95 (1·9) 

49.95 (4-24) 
49.95 (4·24) 
49.95 (4·24) 

39.95 (4-24) 
39.95 (4·24) 
39.95 (4·24) 

Terminate 
50 ohms 

6 
-
-
-
-
-
-
-
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3450 MICROWAVE COMPONENTS 3451) 

50 ohms t::1 Mini-Circuits 
2WAY-180° 
10KHz to 500 MHz 

--., 
FREQ ISOLATION INSERTION LOss. dB PHASE AMPLITUDE PRICE, $ 

RANGE dB Above 3dB UNBALANCE UNBALANCE 
MHz Degrees dB 

MODEL 
fL-fu L M U L M U L M U L M U 

NQ Typ. Min. Typ. Min. Typ. Min, Typ. Max. Typ. Max Typ. Max. Max. Max. Max. Max Max. Max. EO . Qty. 

PSCJ-2 
case A01 

PSCJ-2-1 1-200 35 30 35 25 30 23 . 75 1.0 0.5 0.8 .75 1.2 2.0 2.5 4.0 .15 .15 0.3 19.95 (5-49) 
PSCJ-2-2 0.01-20 35 25 30 25 25 18 0.3 0.8 0.2 0.5 0.3 0.6 1.0 2.0 2.5 0.1 0.1 0.2 29.95 (5-49) 

ZFSCJ-2 
case K18 

ZFSCJ-2-1 1-500 30 20 33 25 30 18 1.0 1.5 1.0 1.5 1.0 1.5 2.0 4.0 6.0 .15 0.2 0.5 49.95 (4-24) 
ZFSCJ-2-3 5-300 30 20 33 25 30 18 1.0 1.5 1.0 1.5 1.0 1.5 2.0 4.0 6.0 .15 0.2 0.5 39.95 (4-24) 

ZMSCJ-2 
case M21 

ZMSCJ-2-1 1-200 35 30 35 25 30 23 .75 1.0 0.6 0.8 .75 1.2 2.0 2.5 4.0 .15 .15 0.3 47.95 (4-24) 
ZMSCJ-2-2 0.01-20 35 25 30 25 25 18 0.3 0.8 0.2 0.5 0.3 0.6 1.0 2.0 2.5 0.1 0.1 0.2 57.95 (4-24) 

ZSCJ-2 
'case M22 

ZSCJ-2-1 1-200 35 ' 30 35 25 30 23 .75 1.0 0.6 0.8 .75 1.2 2.0 2.5 .4.0 .15 .15 0.3 37.95 (4-24) 
ZSCJ-2-2 0.01-20 35 25 30 25 25 18 0.3 0.8 0.2 0.5 0.3 0.6 1.0 2.0 2.5 0.1 0.1 0.2 47,95 (4-24) 

L= low range (flto 10 fLl M= mid range (10fl to fu/2) U= upper range (fu/2 to fu) 

~ computer-automated performance data 
typical production unit / for data of other models consult factory 

PSCJ-2-1 FREQUENCY INSERTION LOSS UNBAL (dB) ISOLATION VSWR 
MHz (dB) (dB) 

S-1 S-2 1-2 1-2 Sum 2 

1.20 3.79 3.64 .15 30.98 1.06 1.15 1.15 
11.473 3.60 3.44 .16 32.77 1.04 1.19 1.19 
21.946 3.56 3.47 .09 33.61 1.06 1.20 1.20 
32.419 3.60 3.51 .09 34.38 1.08 1.21 1.22 
42.892 3.61 3.52 .09 35.06 1.10 1.22 1.24 

53.365 3.72 3.53 .19 35.92 1.11 1.24 1.25 
63.838 3.64 3.53 .11 36.93 1.13 1.25 1.27 
74.311 3.79 3.58 .21 38.25 1.15 1.26 1.29 
84.784 3.77 3.57 .20 39.86 1.17 1.28 1.31 
95.257 3.82 3.62 .20 41.94 1.19 1.29 1.33 

105.73 3.88 3.65 .23 45.24 1.22 1.31 1.36 
116.203 3.83 3.66 .17 48.23 1.24 1.33 1.38 
126.676 3.92 3.66 .26 48.12 1.27 1.34 1.41 
137.149 3.92 3.65 .27 44.90 1.29 1.36 1.43 
147.622 3.96 3.65 .31 40.93 1.31 1.38 1.46 

158.395 4.02 3.69 .33 39.29 1.34 1.40 1.50 
168.568 3.97 3.68 .29 35.97 1.36 1.42 1.53 
179.041 4.08 3.66 .42 34.09 1.39 1.45 1.56 '. 
189.514 4.09 3.68 .41 32.50 1.42 1.47 1.60 if 
200.00 4.03 3.65 .38 30.89 1.44 1.49 1.64 

I In Stock ... Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI-CIRCUITS PO. 31 A·1747 11 I 
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3450 MICROWAVE COMPONENTS 

Power Splitter/Combiners 
3 WAY-Qo 
10 KHz to 4,2 GHz 

performance data 
curves, tables, page 4 MOdel Index 

case style selection 

PSC-3 

PSC-3 • 
caseAOl 

• ~. 

ZFSC-3 
caseJ17 

ZA3PD 
caseCC51 

ZMSC-3 
case P26 

ZSC-3 
caseP25 

• • 

outline drawings see page 3 

FREQ 
RANGE 

MHz 
MODEL 

fL-fU l 
NO. Typ. Min 

PSC-3-1 1-200 45 30 
PSC-3-1W 5-500 25 20 
PSC-3-2 0.01-30 35 30 
PSC-3-1-75 1-200 35 30 
PSC-3-1-75-2 10-300 28 20 
PSC-3-13 1-200 45 35 

ZFSC-3-1 1-500 30 20 
ZFSC-3-1W 2-750 30 20 
ZFSC-3-13 1-200 45 30 

ZA3PD-1~ 
GHz 
0.5-1.0 20 15 

ZA3PD'1.~ 0.75-1.5 20 16 
ZA3PD-2~ 1-2 20 18 
ZA3PD-4 2-4.2 18 14 

MHz 
ZMSC-3-1 1-200 45 35 
ZMSC-3-2 0.01-30 35 30 

ZSC-3-1 1-200 45 30 
ZSC-3-2 0.01-30 35 30 
ZSC-3-1-75 1-200 35 30 
ZSC-3-2-75 0.02-20 35 30 

ZA3PD 

ISOLATION INSERTION lOSS. dB 
dB Above 4.8dB 

M U l M U 
Typ. Min Typ. Min Typ. M<::IK Typ. M<::IK Typ. Max. 

40 30 40 25 0.6 1.0 0.4 0.7 0.6 1.0 
31 15 25 15 0.4 0.8 0.4 1.4 0.8 1.4 
40 35 30 25 .25 .45 .15 0.3 .45 .75 
35 25 35 25 0.6 1.0 0.3 0.7 0.6 1.0 
25 20 28 20 0.2 0.4 0.3 0.5 0.4 0.7 
45 35 37 30 .25 0.5 .35 0.6 .35 0.6 

30 20 25 18 0.4 .75 0.5 0.9 0.8 1.2 
30 20 25 18 0.4 .75. 0.5 1.0 1.0 1.6 
48 35 37 30 .25 0.5 .35 0.6 .35 0.6 

20 15 20 18 0.3 0.6 0.3 0.6 0.3 0.6 
20 16 20 16 0.3 0.7 0.3 0.7 0.3 0.7 
20 18 20 18 0.3 0.6 0.3 0.6 0.3 0.6 
18 14 18 14 . 0.7 l.Q 0.7 1.0 0.7 1.0 

40 30 40 25 0.6 1.0 0.4 0.7 0.6 1.0 
40 35 30 25 .25 .45 .15 0.3 .45 .75 

40 30 40 25 0.6 1.0 0.4 0.7 0.6 1.0 
40 35 30 25 .25 .45 .15 0.3 .45 .75 
35 25 35 25 0.6 1.0 0.4 0.7 0.6 1.0 
35 25 30 20 0.2 0.5 .25 0.6 .45 .75 

l= low range (Uo 10 ttl M= mid range (10tl to tu/2) 

MIL-P-23971/15. NSN GUIDE pin connections 
MCl NO. NSN 

see case slyle outline drawing 

PSC-3-1 5820-01-015-6027 Series Port 1 Port 2 ZSC-3-1B 5820-01-008-9566 
ZSC-3-2B 5825-01-120-9320 PSC-3 6 2 PSC-4-1 5821-01-065-0106 
PSC-4-2 5825-01-044-8945 E'xcept PSC-3-1W, PSC-3-1-75-2 
PSC-4-3 5825-01-105-6189 PSC-3-1W ZSC-4-1B 5820-00-270-3056 
ZSC-4-2B 5820-01-120-5238 PSC-3-1-75-2 1 5 7 
ZSC-4-3B 6920-01-038-8553 PSC-4 4 7 8 

PSC-4A 2 8 12 

PHASE AMPLITUDE PRICE. $ 
UNBALANCE UNBALANCE 

Degrees dB 
l M U l M U 

M<::IK M<::IK M<::IK M<::IK M<::IK Max. Eo. Qly. 

1.0 2.0 4.0 .15 0.2 0.3 19.95 (5-49) 
6.0 14. 20. 0.1 0.3 0.6 29.95 (5-49) 
1.0 2.0 4.0 0.2 0.3 0.4 29.95 (5-49) 
2.0 3.0 4.0 .15 0.2 0.3 20.95 (5-49) 
2.0 3.0 4.0 .15 0.2 0.3 22.95 (5'49) 
1.0 3.0 4.0 0.1 0.2 0.2 24.95 (5-49) 

2.0 3.0 4.0 0.2 0.3 0.4 39.95 (4-24) 
3.0 5.0 7.0 '0.2 0.3 0.5 41.95 (4-24) 
1.0 3.0 5.0 0.1 0.2 0.2 39.95 (4-24) 

- - - 0.4 0.4 0.4 79.95 (1-9) 
- - - 0.3 0.3 0.3 79.95 (1-9) 
- - - 0.3 0.3 0.3 79.95 (1-9) 
- - - 0.8 0.8 0,8 79.95 (1-9i 

1.0 2.0 4.0 .15 0.2 0.3 47.95 (4-24) 
1.0 2.0 4.0 0.2 0.3 0.4 57.95 [4-24) 

1.0 2.0 4.0 .15 0.2 0.3 37.95 (4-24) 
1.0 2.0 4.0 0.2 0.3 0.4 47.95 (4-24) 
2.0 3.0 4.0 .1.5 0.2 0.3 38.95 (4-24) 
2.0 3.0 4.0 0.2 0.3 0.4 48.95 (4-24) 

U = upper range (tu/2 to tu) 

Port 3 Port 4 Ground 

5 3,4,7,8 

8 2,3,4,6 
1 2 3,5,6 
5 9 1.3,4,6,7,10 

11,13,14,15,16 

r;;::::I Mini-Circuits P.O; BOX 166, BrObk~, New Ybr1< 11235 (718) 934-4500 
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3450 MICROWAVE COMPONENTS 345') 

50 ohms and 75 ohms o Mini-Circuits 
4WAY-O° 
2 KHz to 4.2 GHz 

PSC-4 
caseA01. 

PSC-4A 
caseC07 

, ZFSC-4 
caseG15 

• 
~4· 

ZMSC-4 
caseN24 

ZSC-4 
case N27. 

ZA4PD 
case 0052 

ZB4PD 
case EE54 

PSC-AA 

FREQ 
RANGE 

MHz 
MODEL 

fL-fU NO. 
PSC-4-1 0.1-200 
PSC-4-1-75 1-200 
PSC-4-3 0.25-250 
PSC-4-6 0.Q1-40 

PSC-4A-4 10-1000 

ZFSC-4-1 1-1000 
ZFSC-4-1W 10-500 
ZFSC-4-3 10-300 
ZFSC-4375 ~ 50-90 
ZFSC-4-2-75-1 200-800 

ZMSC-4-1 0.1-200 
ZMSC-4-2 0.002-20 
ZMSC-4-3 0.25-250 

ZSC-4-1 0.1-200 
ZSC-4-1-75 1-200 
ZSC-4-2 0.002-20 
ZSC-4-3 0.25-250 

GHz 
ZMPD-2 1-2 
ZMPD-4 2-4.2 . 

Z84PD-42~ 1.7-4.2 
Z84PD-4 ~ 3.7-4.2 

ZfS<';-4 

ISOLATION 
dB 

L M U 
1Yp. MIn. 1Yp. MIn. . JYp. MIn. 

33 20 30 20 27 20 
30 20 25 20 25 20 
33 20 30 20 27 20 
35 29 32 25 25 18 

25 20 21 15 18 15 

25 20 23 18 20 15 
23 20 23 20 23 20 
32 28 38 30 38 30 
34 30 34 30 34 30 
25 20 25 20 25 20 

33 20 30 20 27 20 
30 20 33 25 33 25 
33 20 30 20 27 20 

33 20 30 20 27 20 
30 20 25 20 25 20 
30 20 33 25 33 25 
33 20 30 20 27 20 

25 18 25 18 25 18 
25 18 25 18 25 18 

23 16 23 16 23 16 
24 16 24 16 24 16 

ZMSC-4 ZA4PD 

INSERTION LOSS. dB PHASE AMPLITUDE PRICE. $ 
Above 6dB UNBALANCE UNBALANCE 

Degrees dB 
L M U L M U L M U 

Typ. Max. 1Yp. Max. 1Yp. Max. Max. Max. Max. Max. Max. Max. Eo. QIy. 

0.4 0.6 0.5 .75 0.7 1.0 4.0 6.0 8.0 .15 .20 .25 28.95 (6-49) 
0.4 0.7 0.5 0.9 0.7 1.2 4.0 6.0 10.0 .15 .20 0.3 24.95 (6-49) 
0.4 0.7 0.5 .75 0.7 1.2 .4.0 6.0 8.0 .15 .20 .25 23.95 (6-49) 
0.4 0.8 0.3 0.5 0.5 1.0 4.0 6.0 8.0 .10 .15 .20 29.95 (6-49) 

0.5 0.8 0.8 1.1 1.5 2.5 4.0 16.0 20.0 .20 .. 30 .20 49.95 (6-49) 

0.4 0.8 0.6 1·5 1.6 2.5 4.0 8.0 8.0 0.2 0.4 0.7 89.95 (1-4) 
0.6 1.5 0.6 1.5 0.6 1.5 4.0 8.0 8.0 0.2 0.3 0.4 74.95 (1-4) 
0.5 0.8 0.6 0.9 0.9 1.2 4.0 6.0 8.0 0.1 0.1 0.2 69.95 (1-4) 
0.3 0.8 0.3 0.8 0.3 0.8 4.0 6.0 8.0 0.15 0.15 0.15 89.95 (1-4) 
0.8 1.0 0.8 1.0 0.8 1.0 4.0 16.0 20.0 0.4 0.4 0.4 74.95 (1-4) 

0.4 0.6 0.5 .75 0.7 1.0 4.0 6.0 1.0 .15 .20 .25 56.95 (4-24) 
.45 .75 0.3 0.5 0.7 1.0 4.0 6.0 8.0 .15 .20. .25 69.95 (4-24) 
0.4 0.7 0.5 .75 0.7 1.2 4.0 6.0 10.0 .15 .20 .25 53.95 (4-24) 

0.4 0.6 0.5 .75 0.7 1.0 4.0 6.0 8.0 .15 .20 .25 46.95 (4-24) 
0.4 0.7 0.5 0.8 0.7 1.2 0.4 6.0 10.0 .15 .20 0.3 46.95 (4-24) 
.45 .75 0.3 0.5 0.7 1.0 4.0 6.0 R.O .15 .20 .25 69.95 (4-24) 
0.4 0.7 0.5 .75 0.7 1.2 4.0 6.0 10.0 .15 .20 .25 43.95 (4-24) 

0.3 0.8 0.3 0.8 0.3 0.8 - 6.0 - 0.7 0.7 0.7 79.95 (1-9) 
0.5 0.8 0.3 0.8 0.3 0.8 - 16.0 - 0.8 0.8 0.8 79.95 (1-9) 

0.5 1.1 0.5 1.1 0.5 1.1 - 8.0 - 0.8 0.8 0.8 99.95 (1-9) 
0.6 1.1 0.6 1.1 0.6 1.1 - 16.0 - 0.8 0.8 0.8 89.95 (1-9) 

l= low range (00 10 fd M = mid range (10fL to tu/2) U = upper range (fu/2 to tu) 

NOTES: 
• Denotes 75 ohm models, 75 ohm BNC connectors are standard . 
• Model PSC-3-1 manufactured under license protected by patent 3,428,920 . 
.. On Model ZFSC-4-2-75-'I, up to 15V and 15mA DC may be passed from input to all outputs. 

1. For quality control procedures, see page 6. 
2. For environmental speclficatlons see page 7. 
3. Absolute Maximum Ratings; 

Matched power ratlng ZA3PD, ZA4PD, ZB4PD(1 rJW.) 
all other models (1W) 
Internal load dissipation 
all 3-way models (0.375W) all 4-way models (0.25W), see page 7. 

3. For connector types and case mounting optlons, 
see case style outline drawing. 

4. Prices and speclflcatlons subject to change without notice. 
5. All 3-way power dividers with exception of ZA3PD are licensed 

under U.S. Patent 3,428,920; reissued as RE 27,299. 

In Stock .. . Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PG. 33 A-1749 
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3450 MICROWAVE COMPONENTS 345Q 

Power Splitter/Combiners 
SWAY-O° 
1 MHz to 300 MHz 

performance data 
curves, tables, page 4 Model Index 

case style selection 
outline drawings see page 3 

PSC-5 

FREQ ISOLATION INSERTION LOSS, dB PHASE AMPLITUDE PRICE. S 
RANGE dB Above 7.0dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL-fU L M U L M U L M U L M U NO. 1\Ip. Min Typ. Min TVp. Min 1\Ip. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Mdx. Max. Ea. Qtv. 

PSC-S-1~ ~ 1-300 25 20 23 18 20 17 0.2 0.5 0.6 1.0 1.5 2.0 2.0 4.0 8.0 0.2 0.3 0.6 59.95 (1-5) 
PSC-S-1-7S 1-300 35 25 30 23 25 18 0.4 0.6 0.6 0.9 0.9 1.3 2.0 4.0 8.0 0.2 0.3 0.6 59.95 (1-5) 

PSC-5 
coseC07-

L= low range {flto 10 fd M= mid range (10fl to fu/2) U = upper range (fu/2 to fu) 

NOTES: 
- Denotes 75 ohm models. 75 ohm BNC connectors are standard. 

1. Matched power rating. 1 watt 
Internal load dissipation. 0.5 watt. 

2. Refer to table of contenis for qualtlv control procedures. 
environmental specifications. and absolute maximum ratings. 

3, Forconnector types. see case style outline drawing. 
4. Prices and specifications subject to change without notice. 

pin connections 
see case style outline drawing 

Series Sum Port Port 1 Port 2 Port 3 
PSC-5 1 4 8 12 
PSC·6 1 3. 4 8 

Port 4 Port 5 Port 6 Ground 
16 15. - 2,5.7.11.13.14 
12 16 15 2.5.7.11.13.14 

r;;::IMini.Circuits P.o, BOX 166. BrOOklyn. New York 11235 (718)934-4500 
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3450 MICROWAVE COMPONENTS 345Q 

50 ohms and 75 ohms t;:I Mini-Circuits 
6WAY-QO 
1 MHz to 300 MHz 

FREQ ISOLATION INSERTION LOS~ dB PHASE AMPLITUDE PRICE, $ 
RANGE dB Above 7.8d UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL-fU L M U L M U L M U L M U 
NO. TyPo Min TyPo Min TyPo Min Typ. Max. TyPo Max TVPo Max. Max. Max Max. Max. Max. Max. Eo. QIy. 

PSC-6 
coseC07_ 

PSC-6-1 i~ 1-175 30 24 26 18 26 18 0.5 0.8 0.7 1.0 1.0 1.5 4.0 6.0 12.0 0.2 0.4 0.8 68.95 (1-5) 
PSC-6-1-75 1-300 35 25 30 23 25 18 0.4 0.6 0.6 0.9 0.6 1.1 2.0 6.0 12.0 0.2 0.3 0.6 78.95 (1-5) 

ZFSC-6-1 1-175 27 22 26 20 26 20 0.75 1.0 0.75 1.2 0.8 1.2 2.0 6.0 12.0 0.2 0.4 0.6 89.95 (1-4) 
ZFSC-6-1-75 1-200 30 25 30 22 20 18 0.75 1.0 0.75 1.0 0.9 1.2 2.0 6.0 12.0 0.2 0.4 0.6 89.95 (1-4) 

ZFSC-6 
caseQ28-

L= low range (fLto 10 fd M= mid range (10fL to fu/2) U= upper range (fu/2 to fu) 

PSC-6-1 ~ computer-automated performance data 
typical production unit / for data of other models consult factory 

INSERTION LOSS MHz S-1 (dB) S-2 (dB) S-3 (dB) S-4 (dB) S-5 (dB) S-6 (dB) UNBAL 

1.00 8.39 8.40 8.42 8.43 8.45 8.43 0.06 
10.157 8.16 8.17 8.14 8.19 8.19 8.20 0.05 
28.471 8.24 a,24 8.23 8.27 8.27 8.29 0.04 
55.942 8.32 8.36 8.30 8.35 8.35 8.36 0.06 
83.413 8.39 8.43 8.38 8.42 8.46 8.43 0.08 

101.727 8.48 8.52 8.49 8.48 8.52 8.52 0.04 
120.041 8.62 8.62 8.55 8.58 8.62 8.63 0.07 
138.355 8.62 8.65 8.56 8.58 8.68 8.67 0.12 
156.669. 8.68 8.72 8.60 8.65 8.75 8.72 0.15 
175.00 8.76 8.80 8.65 8.70 8.84 8.77 0.19 

ISOLATION MHz 1-2 (dB) 1-3 (dB) 1-5 (dB) 2-3 (dB) 4-5 (dB) 4~6 (dB) 5-6 (dB) 

1.00 30.19 31.52 40.69 28.79 29.26 31.97 27.69 
10.157 28.66 29.66 41.38 27.98 27.74 30.15 26.56 
28.471 28.10 29.10 40.68 27.35 26.92 29.51 26.09 
55.942 27.03 28.32 38.27 25.95 25.40 28.46 25.26 
83.413 25.99 27.54 36.33 24.53 23.90 27.41 24.34 

101.727 25.30 27.03 35.43 23.65 23.00 26.76 23.74 
120.041 24.71 26.59 34.81 22.91 22.22 26.24 23.22 
138.355 24.15 26.16 34.29 22.19 21.43 25.74 22.69 
156.669 23.57 25.72 34.02 21.43 20.75 25.27 22.17 
175.00 23.01 25.22 34.07 20.74 20.09 24.76 21.57 

VSWR MHz #SVSWR #1 VSWR #2 VSWR #3 VSWR #4 VSWR #5 VSWR #6 VSWR 
. 1.00 1.12 1.11 1.10 1.10 1.11 1.09 1.10 
10.00 1.25 1.09 1.07 1.08 1.09 1.06 1.12 
27.36 1.26 1.08 1.07 1.08 1.08 1.04 1.11 
53.40 1.30 1.08 1.08 1.08 1.09 1.05 1.09 
88.12 1.37 1.08 1.09 1.09 1.09 1.05 1.11 

105.48 1.39 1.08 1.10 1.09 1.09 1.05 1.12 
122.84 1.40 1.08 1.11 1.10 1.10 1.05 1.13 
140.20 1.39 1.08 1.11 1.10 1.10 1.05 1.15 
157.56 1.37 1.08 1.12 1.11 1.11 1.05 1.15 
175.00 1.34 1.09 1.13 1.13 1.13 1.05 1.16 

In Stock ... Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI-CIRCUITS PG. 35 A·1751 



3450 MICROWAVE COMPONENTS 

Power Splitter/Combiners 

PSC-8 
caseC07-

PSC-8A 
caseE10 -

ZFSC-8 
caseR29---
ZB8PD 
caseZ40 

aWAY-O° 
10KHz to 4.2 GHz 
performance data 
curves. tables. page 4 Mode/Index 

case style selection 
outline drawings see page 3 

FREQ. ISOLATION 
RANGE dB 

MHz 
MODEL 

fL-fU .L M 
NO. Typ. MIn. Typ. Min. 

PSC-8-1 0.5-175 30 25 30 20 
PSC-8-1-75 0.5-175 25 20 30 20 
PSC-8-6 0.01-10 40 30 40 25 

PSC-8A-4 5-500 25 20 23 18 
PSC-8A4-75 ~1-300 26 20 30 25 

ZFSC-8-1 0.5-175 30 25 30 20 
ZFSC-8-1-75 0.5-175 25 21l 30 20 
ZFSC-84-75 ~ 1-300 26 20 30 25 
ZFSC-8375 50-90 30 30 30 25 
ZFSC-8-4 ~ 5-700 35 25 25 20 
ZFSC-8-43l'l 30-1000 23 20 25 20 
ZFSC-8-6 0.01-10 40 30 40 25 

GHz 
Z88PD-2 1-2 24 16 24 16 
ZB8PD-4 2-4.2 23 16 23 16 

U 
Typ. Min. 

25 18 
25 20 
28 23 

20 15 
30 23 

25 18 
25 20 
30 23 
25 25 
20 17 
26 20 
28 23 

24 16 
23 16 

INSERTION LOSS, dB . PHASE AMPLITUDE 
Above 9dB . UNBALANCE UNBALANCE 

Degrees dB 
L M U L M U L M U 

Tyt). Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. 

0.8 1.2 0.8 1.2 1.0 1.6 1.0 2.5 5.0 0.2 0.2 0.3 
0.5 1.0 0.6 1.1 0.7 1.3 1.0 2.5 5.0 0.2 0.2 0.3 
0.3 0.7 0.5 1.0 0.6 1.1 1.0 2.5 4.0 0.1 0.2 0.3 

0.7 1.2 1.0 1.8 1.4 2.0 3.0 B.O 16.0 0.2 0.3 0.5 
0.8 1.2 0.7 1.1 0.9 1.3 1.0 3.0 8.0 0.2 0.2 0.4 

0.8 1.2 O.B 1.2 1.0 1.6 1.0 2.5 5.0 0.2 0.2 0.3 
0.5 1.0 0.6 1.1 0.7 1.3 1.0 2.5 5.0 0.2 0.3 0.5 
0.8 1.2 0.7 1.1 0.9 1.3 1.0 3.0 8;0 0.2 0.2 0.4 
1.0 1.0 1.0 1.3 1.3 1.3 2.0 2.0 2.00 0.2 0.2 0.2 
0.8 1.2 1.2 1.8 1.8 2.5 2.0 5.0 15.0 0.2 0.4 0.7 
1.0 1.3 1.4 1.8 2.1 2.7 5.0 10.0 20.0 0.2 0.4 0.7 
0.3 0.7 0.5 1.0 0.6 1.1 1.0 2.5 4.0 0.1 0.2 0.3 

0.8 1.3 0.8 1.3 O.B 1.3 1.3 1.3 1.3 0.7 0.7 0.7 
0.8 1.4 O.B 1.4 O.B 1.4 - - - 0.9 0.9 0'.9 

3450 

PRICE, $ 

Ea. QIy. 

68.95 (1-5) 
69.95 (1-5) 
79.95 (1-5) 

89·.95 (1-4) 
79.95 (1-4) 

89.95 (1-4) 
90.95 (1-4) 

119.95 (1-4) 
119.95 (1-4) 
129.95 (1-4) 
139.95 (1-4) 
109.95 (1-4) 

149.00 (1-9) 
149.00 (1-9) 

L= low range (flto 10 fd M=mid range (10fl to fu/2) U= upper range (fu/2 to fu) 

NOTES: 
_ Denotes 75 ohm models. 75 ohm BNC connectors are standard. 

1. Matched power rating. 1 wott. 
intemalload dissipation. 0.62 watts. 

2. Refer to table of contents for quality control procedures. 
environmental specifications. and absolute maximum ratings. 

3. For connector types. see case style outline drawing. 
4. Prices and specifications subject to change without notice. 

pin connections 
see case style outline drawing 

Series Sum Port Port 1 Port 2 Port 3 Port 4 

PSC-S 2 1 5 9 13 
PSC-SA 29 7 16 31 24 

Port 5 Port 6 Port 7 Port S Ground Not Used 

16 12 8 4 3.6.7.14.15 10.11 
9 2 26 17 1.3,4.5.6.8.10.11. 

12.13.14.15.18. 
19.20.21.22.23.25. 
27.28.30.32 

t;:;JMini·Circuits P.O. BOX 166. Brooklyn. New Vorl< 11235 (718)934-4500 
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3450 

50 ohms and 75 ohms 

12WAY-O° 
1 MHz to 300 MHz 

FREQ. 
RANGE 

MHz 
L 

Typ. Min. 

ISOLATION 
dB 

M 
Typ. Min. 

MICROWAVE COMPONENTS 3450 

t::IMini.Circuits 

U 
Typ. Min. 

INSERTION LOSS. dB 
Above 10.8dB 

L M U . 
Typ. Max. Typ. Max. 'Typ. Max. 

PHASE 
UNBALANCE 

Degrees 
L M U 

Max. Max. Max. 

AMPLITUDE 
UNBALANCE 

dB 
L M U 

Max. Max. Max. 

PRICE. $ 

Ea. Qty. 

ZFSC-12 ZFSC-12-1 l'I~. 1-200 
case R67 ZFSC-12-1H~ 10-300 

30 25 
28 20 

35 30 
33 25, 

28 20 
28 20 

0,8 1,2 1,1 1,4 1,3 1,6 
1,1 1.3 1,1 1.5 1,5 1.8 

2,0 4,0 6.0 
2,0 4.0 6.0 

0,1 0.2 0.3 
0.2 0.3 0.4 

174.95 (1-4) 
174.95 (1-4) 

L= low range (fLto 10 fd M= mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

PSC-8A-4 

INSERTION LOSS. dB 

ISOLATION. dQ 

VSWR 

EEM 1985 

~ computer-automated performance data &7 typical production unit / for, data of other models consult fdctory 

MHz 

5,00 
31,05 
57.11 

109,21 
161.32 
213,42 

,265,53 
317,63 
395.79 
500.00 

MHz 

5,00 
31.05 
57,11 

109,21 
161.32 
213,42 
265,53 
317,63 
395,79 
500,00 

MHz 

5.00 
31.05 
57,11 

109,21 
161,32 
213,42 
265.53 
317.63 
395,79 
500.00 

S-1 

9.60 
9,66 
9.78 

10,00 
10,35 
10,54 
10.72 
10.78 
10.79 
10.86 

1-2 

26.25 
23.99 
22.23 
21.46 
21.22 
21,19 
21,39 
21.84 
22,53 
22,74 

#5 
1,30 
1.33 
1,38 
1.51 
1,63 
1,71 
1,73 
1,68 
1,50 
1,19 

S-2 

9,60 
9,68 
9.80 

10,01 
10,36 
10,53 
10,69 
10,75 
10,76 
10,85 

1-3 

37.38 
34.75 
31,50 
27,29 
24.76 
23,24 
22.41 
22,04 
22.23 
24.07 

#1 

1,36 
1,31 
1.27 
1,28 
1.30 
1,32 
1,32 
1,31 
1.28 
1,27 

S-3 

9,60 
9.68 
9.81 

10.02 
10,36 
10,55 
10.72 
10,79 
10.79 
10.89 

1-8 

50.07 
46,72 
43,09 
38,07 
35,44 
33,61 
32.29 
31.09 
29,80 
28,71 

#2 

1,36 
1,31 
1,28 
1.29 
1,31 
1,33 
1,32 
1,31 
1,27 
1.25 

S-4 

9,62 
9.67 
9,80 

10.02 
10,36 
10,54 
10,70 
10.77 
10.79 
10,90 

3-4 

27,19 
24,18 
22,40 
21.86 
21,85 
22,06 
22,47 
22,98 
23,70 
23,44 

#3 

1.38 
1,32 
1.28 
1,29 
1.32 
1.33 
1.33 
1,31 
1,27 
1,23 

S-5 

9,62 
9,65 
9,79 
9,96 

10,27 
10,42 
10,56 
10,62 
10,63 
10.77 

5-6 

26.02 
23.73 
22,17 
22.23 
23,18 
24,75 
27,11 
30.46 
36,05 
31,27 

#4 

1,38 
1,32 
1,28 
1,29 
1,31 
1,32 
1,32 
1.30 
1,26 
1,23 

For manufacturers' sales offices, see yellow pages 

5-6 

9,62 
9,67 
9,77 
9,96 

10.27 
10.41 
10,55 
10,61 
10.60 
10,71 

5-7 

37.42 
34.49 
31.09 
26.78 
24.25 
22,78 
22.02 
21.84 
22,56 
25,96 

#5 

1.35 
1,30 
1.25 
1.23 
1.23 
1.22 
1,20 
1,17 
1.15 
1.17 

5-7 

9,59 
9.65 
9.77 
9,96 

10,26 
10.42 
10,57 
10.64 
10.65 
10,78 

7-8 

26.55 
24.07 
22.36 
21,88 
21,99 
22.46 
23,28 
24.52 
27,24 
30,63 

#6 

1,35 
1,30 
1,26 
1.24 
1,24 
1.23 
1,21 
1,18 
1.15 
1,15 

5-8 

9.60 
9,67 
9.78 
9.97 

10.29 
10.43' 
10,59 
10,67 
10,68 
10,81 

#7 

1.37 
1,31 
1,27 
1,26 
1.26 
1,26 
1.25 
1.23 
1,20 
1.22 

UNBAL 

.03 

.03 

.04 

.06 
.10 
,14 
.17 
.18 
,19 
.19 

#8 

1.37 
1.31 
1,27 
1,26 
1.27 
1.26 
1.25 
1.23 
1,21 
1,22 

MINI-CIRCUITS PI. 37 A·1753 
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3450 MICROWAVE COMPONENTS ,3450 

Power Splitter/Combiners 

ZFSC-16 
case R30 

• 

16WAY-O° 
10KHz to 200 MHz 

performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawings set;! page 3 

FREQ. ISOLATION INSERTION LOSS, dB 
RANGE dB - Above 12dB ' 

MHz 
MODEL L M U L M U NO. fL -fu Typ. MIn. Typ. Min. TYp. Min. Typ. Max. TYp. Max. TYp. Max. 

ZFSC-16-~~ 0.5-125 30 24 25 16 20 15 1.0 1.2 1.1 1.3 1.2 1.4 
ZFSC-16-3 ~ 11-30 45 40 45 40 41 35 0.5 0.9 0.5 0.9 0.5 0.9 
ZFSC-16-6~~ ~ 0.01-25 25 20 40 25 25 20 0.6 1.1 0.4 0.6 1.0 1.6 
ZFSC-16-12 0.1-200 33 20 27 20 26 20 0.6 1.5 0.7 1.0 0.9 1.2 

1= low range (fLtO 10 fd M =: mid range (10fL to fu/2) 

NOTES: 
• Denotes 75 ohm models. 75 ohm BNC connectors are standard. 

1. Matched pawerrating.1 walt 
Infernallaad dissipation, 0.87 walt. 

2. Refer to table of contents for qualtly control procedures, 
environmental specifications, and absolute maximum ratings. 

3. For connector types. see case style outilne drawing. 
4. Prices and specifications subject to change without notice. 

PHASE AMPLITUDE PRICE, $ 
UNBALANCE UNBALANCE 

~. 

Degrees dB 
L M U L M U 

Max. Max. Max. Max. Max. Max. Eo. QIy. 

1.0 3.0 5.0 0.1 0.2 0.5 174.95 (1-4) 
1.0 2.0 3.0 0.1 0.1 0.1 174.95 (1-4) 
1.0 3.0 5.0 0.1 0.2 0.4 189.95 (1-4) 
2.0 6.0 9.0 0.1 0.2 0.4 189.95 (1-4) 

U=: upper range (fu/2 to fu) 

MIL-P-23971. *NSN GUIDE 
Mel NO. NSN 
ZFSC-16-1 5820-01-120-9321 
'Unlts are not QPlllsted. 

I;JMini·Circuits P.O. BOX 166, Brooklyn. New York 1.1235 (718) 934-4500 

A 01754 MINI·CIRCUITS PG. 38 For manufacturers' sales offices, see yellow pages EEM 1985 



3450 

50 ohms and 75 ohms 

24 WAY-O° 
25 KHz to 200 MHz 

ZFSC-24 
caseR31 

ZFSC-48 
caseHH68 • 

MODEL 
NO. 

ZFSC·2~ 
ZFSC·2.·11 ~ 
ZFSC.U-6·~ 

ZFSC· ...... ~ 
ZFSC .... ·1·76 

FREQ 
RANGE 

MHz 

fL-fu 
~ 0.2·100 

1·200 
0.025-50 

~~0.300 
10-300 

L. 
lYp. MIl]. 

25 20 
33 25 
30 25 

30 25 
30 25 

ISOLATION 
dB 

M 
lYp. MIn. 

25 20 
22 20 
39 30 

28 20 
28 20 

MICROWAVE COMPONENTS 3450 

t::I Mini-Circuits 
48 WAY-O° 
10 MHz to 300 MHz 

INSERTION LOS~ dB PHASE AMPLITUDE PRICE, $ 
24 way (aboVe 1 .8dBj UNBALANCE UNBALANCE 
48 way above 16.8dB Degrees dB 

U L M U L M U L M U 
lYp. MIn. lYp. Max. lYp. Max. lYp. Max. Max. Max. Max. Max. Max. Max. Eo. QIy. 

25 20 1.0 2.0 1.0 2.0 1.0 2.0 2.0 3.0 5.0 0.2 0.4 0.5 264.95 (1-4) 
20 17 0.4 0.8 0.6 1.0 1.3 2.0 2.0 4.0 8.0 0.2 0.4 0.6 274.95 (1-4) 
30 25 0.4 1.0 0.4 0.8 0.6 1.2 2.0 4.0 6.0 0.2 0.3 0.4 274.95 (1-4) 

23 20 1.0 1.5 1.8 2.2 2.0 2.5 - - - 0.6 0.7 0.9 595.00 (1-4) 
23 20 1.2 2.0 2.1 2.5 2.3 3.0 - - - 0.6 0.7 1.0 595.00 (1-4) 

L= low range (fLtO 10 ftl M= mid range (10fL to fu/2) u= upper range (fu/2 to fu) 

In Stock ... Immediate Delivery 

EEM 1985 For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PI. 39 A·1755 



3450 MICROWAVE COMPONENTS 3451) 

very broadband 

DirectionalCouplers 

, TOC 
case B02 

PDC 
case AOl 

10 to 30dB 
1 OKHzto 2000 MHz 

performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY COUPLING 

MODEL 
NQ 

TDC 10-1 

PDC-10-1 
PDC-10-2 
PDC-10-21 A 
PDC-10-22 
PDC-1S-6 

t PDC-20-1 
PDC-20-3 

lIP 
lIP 
lIP 

DC-10-1·75 
DC-1S-6-75 
DC-20-3-75 

MHz 

fL -fu 
1-400 . 

0,5-500 
250-1000 

1-1000 
5-750 

0.01-35 

25-400 
0,2-250 
1-250 

0,02-35 
1-150 

dB 

Nom Flatness 

10.0±0.5 ±0,5 

11.5±O.5 ±0.6 
10.5±0,5 ±1.0 
11±0,5 ±0.5 
11±0.5 ±0,5 
15±0,5 ±0,5 

21±0.75 ±0,5 
19.5±0,5 ±0.5 
10.5±0,5 ±0,75 
14.5±0,5 ±0.5 
19,5±0.5 ±0,75 

MAINLINE LOSS' 
dB 

L M U 
Typ. Max. Typ. Max. Typ. Max. 

1.2 1.5 1.0 1,3 1.2 1,,5 

0,85 1.3 0,65 1.0 0.85 1.3 
1.1 1.4 - - 1.6 1,9 
1.2 1.7 1.2 1.2 1.6 2 
1.1 1.6 1.2 1.7 1.6 1.9 
0,3 0,6 0.2 0.4 0.3 0.6 

0.2 0,25 0.3 0.35 0.35 0.5 
0,35 0,6 0.25 0.5 0,35 0.6 
1.1 1.5 1,1 1.5 1.1 1.5 
0.3 0,7 0,3 0,7 0,3 0.7 
0,35 0,8 0,35 0.8 0.35 0.8 

DIRECTIVITY VSWR POWER PRICE,$ . dB INPUT, W 

L M U L M,U 
Typ. MIn. Typ. MIn. Typ. Min. Typ. Max. Max. Eo. QIy. 

35 25 30 20 20 15 1.5 1 2 15.95 (5-49) 

32 25 32 25 22 15 1.2 1.5 3 11.95 (5-49) 
40 30 30 20 20 15 1.5 - 5 27,95 (5-49) 
40 30 25 20 25 20 1.2 1 2 24,95 (5-49) 
35 30 25 20 25 20 1.25 1 2 19.95 (5-49) 
38 30 35 25 28 20 1.15 2 4 19.95 (5-49) 

25 20 35 25 25 20 1.25 3 5 19,95 (5-49) 
36 30 33 25 25 20 1.2 1.5 4 13,95 (5-49) 
30 20 30 20 30 20 2 2 4 12,95 (5-49) 
35 20 35 20 35 20 1.3 1.5 4 20,95 (5-49) 
25 20 25 20 25 20 2 . 2 4 12,95 (5-49) 

L= low range (tto 10 fLJ M= mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

NOTES: 
* Includes theoreticol power loss at coupled port. 
• Denotes 75 ohm models., 75 ohm BNC connectors are standard. 
t Models PDC-20-1, ZDC-20-1, ZMDC-20- 1 : 

L=25-50 MHz. M=50-300 MHz. U=.300-400 MHz 
• Model ZFDC-20-5: above 1000 MHz. coupling flatness ±1,5dB 
A Models PDC-10-21, ZFDC-10-21: Upper range coupling ± O. 75dB 

1. For quality control procedures. see page 6, 
2. For environmental specifications see page 7, 
3, For connector types and case mounting options. 

see case style outline drawing. 
4. Prices and specifications subject to change without notice, 
5. All models are licensed under U.S, Patent 3A26,29B. 

MIL-M-15370/18, NSN GUIDE 
Mel NO. 
PDC-10-1 
PDC-10-2 
PDC-10-21 
PDC-20-3 
ZDC-10:1-BNC 
ZDC-20-3-BNC 
ZFDC-20-5 

NSN 

5985-01-130-0177 
5985-01-076-8477 
5985-01-125-3467 
5985-01-096-5007 
5985-01-097-2192 

"units ale not QPL listed 

MIL-M-15370/1S" 
002 
008 
003 
001 

pin and coaxial connections 
see case style outline drawing 

Case 
Series In Out cpr Ground Not Used 
PDC 1 4 3 2,5},8 6 
TDC 1 2 4 3 -
ZEDC 1 2 3 - -
ZMDC 3 2 1 - -
ZDC 3 2 1 - -
ZFDC 1 2 3 - -

(except 2D---<1. -S) \ 

ZFDC 20-4, -5 3 1 2 - -

CMini·Circuits P.O. BOX 166, Brooklyn, New York 11235 (718) 934-4500 

A -1756 MINI·CIRCUITS PG. 40 For manufacturers' sales offices, see yellow pages EEM 1985 



3450 MICROWAVE COMPONENTS 

50 ohms and 75 ohms t::I Mini-Circuits 

ZEDC 
caseV37 

ZFDC 
case K18 

ZMDC 
case M21 

ZDC 
case M22 

MODEL 
NQ 

ZEDC·10·2 
ZEDC·15-2 

ZFDC·10·1 
ZFDC·1Q·2 

AZ FDC·i0·21 
ZFDC-10·22 
ZFDC·15-6 

ZFDC·20·3 
ZFDC·20·4 

FDC·20·5 
FDC.15·6·7S 

ZMDC·i0·1 
ZMDC·10·2 
ZMDC·i5-6 
ZMDC·20·1 t 
ZMDC·20·3 
ZMDC·3O-1 

ZDC·10·1 
ZDC·10·2 
ZDC·iS-6 
ZDC·20·i t 
ZDC·20·3 

DC·10-1-75 
DC·i5·6·75 

.z 

.z 

.z 

.z 
DC·20·3·75 
DC·2375 

• DC·20·3·75·i 

FREQ 
MHz 

'L-fu 

1-1000 
1·1000 

1-500 
10·1000 
1·1000 
1·750 

0.03·35 

0.2·250 
1·1000 

0.1·2000 
0.02·35 

0.5·500 
250·1000 

.01·35 
25·400 

0.2·250 
0.1·250 

0.5-500 
250·1000 

.01·35 
25·400 

0.2·250 

1·250 
.02·35 
1·150 
55-85 
55·90 

COUPLING 
dB 

Nom Flatness 

11±0.5 ±0.75 
15±0.5 ±0.5 

10.5±0.25 ±0.6 
10.75±0.5 ±0.5 

11±0.5 ±0.5 
11±0.5 ±0.5 
15±0.5 ±0.5 

19.5±0.5 ±0.25 
19.5±0.5 ±0.5 
19.5±0.5 ±0.5 
14.5±0.5 ±0.5 

11.5±0.5 ±0.6 
10.5±0.5 ±0.5 
15±0.5 ±0.5 
21±0.75 ±0.5 
19.5±0.5 ±0.5 
30±0.5 ±0.5 

11.5±0.5 ±0.6 
10.5±0.5 ±0.5 
15±0.5 ±0.5 
21±0.75 ±0.5 
19±0.5 ±0.5 

10.5±0.5 ±0.75 
14.5±0.5 ±0.6 
19.5±0.5 ±0.75 
10.5±0.5 ±0.5 
18.6±0.5 ±0.3 

MAINLINE LOSS· 
dB 

L M U 
Jlfp. Max Jlfp. Max Jlfp. Max 

1.3 1.5 1.5 1.8 1.5 1.8 
0.5 1.0 0.8 1.2 1.0 1.4 

1.0 1.3 0.8 1.1 1.0 1.3 
1.5 2.0 1.2 1.6 1.5 2.0 
1.2 1.7 1.2 1.7 1.6 2.0 
1.1 1.6 1.2 1.7 1.4 1.9 
0.3 0.6 0.2 0.4 0.3 0.6 

0.35 0.6 0.25 0.5 0.35 0.6 
1.2 1.5 0.6 0.8 1.2 1.5 
0.3 1 0.7 1.4 1.5 2.3 
0.3 0.7 0.3 0.7 0.3 0.7 

0.85 1.3 0.65 1.0 0.85 1.3 
1.1 1.4 - - 1.6 1.9 
0.4 0.6 0.2 0.4 0.4 0.6 
0.2 0.25 0.3 0.35 0.35 0.5 
0.35 0.5 0.25 0.5 0.35 0.6 
0.4 0.6 0.5 0.8 0.55 0.8t 

0.85 1.3 0.65 1.0 0.85 .. 1.3 
1.1 1.4 - - 1.6 1.9 
0.3 0.6 0.2 0.4 0.3 0.6 
0.2 0.25 0.3 0.35 0.35 0.5 
0.35 0.6 0.25 0.5 0.35 0.6 

1.1 1.5 1.1. 1.5 1.1 1.5 
0.3 0.6 0.2 0.4 0.4 0.6 
0.35 0.8 0.35 0.8 0.35 0.8 
1.6 2.1 1.6 2.1 1.6 2.1 
0.4 0.6 0.4 0.6 0.4 0.6 

DIRECTIVITY VSWR POWER PRICE, $ 
dB INPUT, W 

L M U L M,U 
Typ. Min Jlfp. Min Jlfp. Min Jlfp. Max Max Ea QIy. 

35 30 30 20 18 13 1.3 1.5 3 54.95 (4·24) 
35 30 30 25 25 15 1.15 1.5 3 54.95 (4·24) 

32 25 33 25 22 15 1.2 1.5 :; 29.95 (4·24) 
35 28 30 25 27 20 1.5 1.5 3 39.95 (4·24) 
40 30 25 20 25 20 1.2 1 2 44.95 (4·24) 
35 30 25 20 25 20. 1.25 1 2 34.95 (4·24) 
33 30 35 25 28 20 1.15 2 4 34.95 (4·24) 

36 25 33 25 25 20 1.2 1.5 4 29.95 (4·24) 
36 28 27 20 23 18 1.1 5 2 .59.95 (1.4) 
30 20 27 20 22 10 1.2 .5 2 79.9f/ (1·4) 
35 20 35 20 35 20 1.3 1.5 4 35.95 (4-24) 

32 25 32 25 22 15 1.2 1.5 3 39.95 (4·24) 
40 30 30 20 20 15 1.5 - 5 47.95 (4·24) 
38 30 35 25 28 20 1.15 2 4 47.95 (4·24) 
25 20 35 25 25 20 1.25 3 5 47.95 (4·24) 
36 30 33 25 25 20 1.2 1.5 4 39.95 (4-24) 
23 18 20 15 17 10 1.5 1.0 3 39.95 (4·24) 

32 25 32 25 22 15 1.2 1.5 3 29.95 (4·24) 
40 30 30 20 20 15 '1.5 - 5 37.95 (4·24) 
38 30 35 25 28 20 1.15 2 4 37.95 (4-24) 
25 20 35 25 25 20 1.25 3 5 37.95 (4·24) 
36 30 33 25 25 20 1.2 1.5 4 29.95 (4-24) 

30 20 30 20 30 20 2 2 4 29.95 (4-24) 
35 30 35 25 28 20 1:5 2 4 38.95 (4·24) 
25 20 25 20 25 15 2 2 ' 4 30.95 (4·24) 
35 30 35 30 35 30 1.3 - 4 38.95 (4·24) 
35 30 35 30 .35 30 1.2 - 4 38.95 (4·24) 

L= low range (tto 10 ttl M= mid range (10fL to tu/2) U= upper range (tu/2 to fu) 

PDC-10-1 
~ computer-outomated performance data 

typical production unit / for data of other models consult factory 

FREQUENCY MAINLINE LOSS COUPLING DIRECTIVITY VSWR 
(MHz) (dB) (dB) (dB) IN OUT CPL 

.50 .73 11.17 37.21 1.11 1.13 1.09 
26.789 .62 11.50 36.92 1.10 1013 1.06 
53.078 .66 11.49 36.96 1.09 1.13 1.08 

105.656 .72 11.52 36.48 1.06 1.14· .1.09 
158.234 .74 11.52 35.07 1.04 1.14 1.12 

210.812 .81 11.60 32.60 1.02 .1.15 1.12 
263.39 .84 11.59 30.32 1.01 1.15 1.12 
315.968 .92 11.56 27.36 1.01 1.15 1.13 
368.546 .95 11.50 24.22 1.01 1.15 1.15 
421.124 1.02 11.49 21.84 1.01 1.14 1.17 
50000 1.12 11.43 18.71 1.01 1:12 1.22 

In Stock .. . Immediate Delivery 

3450 
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3450 MICROWAVE COMPONENTS 

highest figure of merit 

Phase Detectors 
1000mV DC output + 7dBm RF 
1MHz to 100 MHz 
performance data 
curves. tobles. page 4 Model Index 

case style selection 
outHne drawings see pOg$ 3 case A01· 

description 
These new high efficiency phase detectors are the only 

units in the world offering a figure-of-merit greaferthan 125 for 
only $15.95. 

The flgure-of-merlt M or efficiency of a phase detector can 
be defined cis.the ratio of maximum DC output voltage (in mY) 
divided by the RF power (in dBm). The maximum DC output 
from these units is 1 000 mVwlth + 7 dBm applied to the LO and 
RF ports. and DC offset is typically 400 micro-volts. Thus. Its 
figure-ot-merit M is 143. which indicates a highly efficient 
phase detector. For comparison. a double-balanced mixer 
used as a phase detector offers 350 mV DC output with the 
same LO and RF Inputs tor a flgure-of-merit M of 50. 

BOth the.RPD-1 and MPD-1 are packaged in a hermetically
sealed EMI-shielded metal case. The miniature RPD-1 mea
suresO.4x 0.8xO.4In. and the micromin MPD-1 isonlyO.2xO.5x . 
0.25 In. 

So when your system requires a high output phase detector. 
specify the new RPD or MPD series. . 

NOTES: 
1. Maximum RF input power. 50mW. 

peak IF current. 20mA. . 
2. Refer to table of contents tor quaiity control 

procedures. environmental specifications. 
absolute maximUm ratings. 
and hi-rei testing. 

3. Prices and specifications 
subject to change without notice. 

L 

J 
pin connections 

applications 
-Radar 
- ECM Systems 
- Test Instruments 
- Phase-lock loops 

cost (5-24) 
RPD-1$15.95 MFiD~1 $18.95 

RPD~1, MPD-1 specifications 
FREQUENCY RANGE: 

Land R ports 
Output ports 

SCALE FACTOR 
IMPEDANCE 

Land R ports 
I port 

L andR SIGNAL LEVELS 
ISOLATION, L-R 
. MAXIMUM DC OUTPUT, mV 

DC OUTPUT POLARITY 
(L and R in-phase) 

DC OUTPUT OFFSET 

FIGURE-Of-MERIT, M 
SIZE 
RPD-1 0.4 X 0.8 X 0.4 
MPD-1 0.2 X 0.5 X 0.25 

1-100 MHz 
DC-50 MHz 

8 mV/Degree 

50 ohms. 
500 ohms 

+7dBm 
40 dB min 

1000 mVtyp 
750 mV min 

Negative 
0.2 mVtyp 
1 mV max 

143 Typical 

Model RPD-1 

3450 

see case style outline drawing PHASE DETECTION MAX OUTPUT vs FREQ. 

Series 
REF. L 
RF In: R 
DC out: I 
GND. 

. CASE GND. 

RPD-1 
8 
1 
*3,4 
25.6.7 
2 

'plns must be externally connected together 

MPD-1 
8 
1 
*3,4 
2.5.6.7 
2 

".. 
E 

~ 1000 ... 
800 :: 

0 
".. 600 
0; 400 ... 
0; 200 
0 

.1 1 2 5 10 20 50 100 
. Frequency. MHz 

C Mini·Circuits P.O. BOX 166, Brooklyn. ~Jew York 11235 (718) 934-4500 
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3450 MICROWAVE COMPONENTS 3450 

broadband, minimal phase change 

PLS 
caseAOl 

Limiters 
+ 3 to + 20 dBm input 
3 KHz to 900 MHz 
performance data 
curves, tables, page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY INPUT 
MHz dBm 

Model 
fL fu No, Min. Max. 

PLS-1 0.1-150 6 20 

PLS-2 100-900 3 15 

PLS-6 0.003-1 6 20 

, Typical oulpul level at typical control current. 
level may be changed by varying currenl. 

pin connections 
see case style outline drawing 

Series PLS 
Model -1 ':"2 -6 
INPUT 1 1 1 
OUTPUT 8 8 8 
CONTROL '3,4 *3,4 *3,4 

*OUTPUT 
dBm 

Ty~ 

-1.6 

-5.0 

-3.0 

GND. 2.5,6} 2.5,6,7 2,5,6} 
CASE GND. 2 2.5,6} -
'Plns must be externally connected together 

50 ohms t::IMini.Circuits 

CONTROL LIMITING 
CURRENT Input range, .1 Output/.1 1dB Input 

(rnA) 
Typ. dBm amp, dB 

3 61010 0.1 
10to16 0.1 
161020 0.2 

10 310 8 0.2 
81012 0.4 

12t015 0.2 
5 6t010 0.2 

10t016 0.1 
161020 0.2 

NOTES: 
1. Maximum RF input power, 100mW. 

Maximum control current, 10 mAo 
2. Refer to table of contents for quality control 

procedures; environmental specifications, 
absolute maximum ratings, and hi-rei testing. 

3. Prices and specifications 
subject to change without notice. 

NSN GUIDE 
Mel NO. NSN 
PlS-1 5825-01-105-7820 

phase, deg. 

0.5 
0.5 
1.0 
2.0 
2.0 
2.0 
1.0 
1.0 
1.0 

PRICE, $ 

Ea. QIY. 

18.95 5-49 

18.95 5-49 

29.95 5-49 

PLS-1 
LIMITING 

~ computer-automated performance data 
~ typical production unit I fordataofothermodelsconsultfactory 

Output Output Output Output Delta, Out Delta, Out Delta, Out 
MHz (20 dBm IN) (16 dBm IN) (10 dSm IN) (6 dBm IN) (20 to 16 dBm IN) (16 to 10 dBm IN) (10 to 6.dBm IN) 

. 100 -1.36 -1.47 -1.77 -2.15 .11 .30 .38 
7.990 -.77 -1.02 -1.28 -1.65 .25 .26 .37 

15.880 -.81 -.97 -1.35 -1.65 .16 .38 .30 
23.769 -.79 -.95 -1.35 -1.64 .16 .40 .29 
31.658 -.77 -.94 -1.38 -1.54 .17 .44 .16 

39.547 -.71 -.93 -1.34 -1.47 .22 .41 .13 
47.437 -.86 -1.08 . -1.41 -1.46 .22 .33 .05 
55.327 ... 88 -1.03 -1.40 -1.73 .15 .37 .33 
63.217 -.86 -1.05 -1.48 -1.63 .19 .43 .15 
71.105 -1.02 -1.01 -1.42 -1.78 -.01 .41 .36 

78.995 -1.05 -1.05 -1.37 -1.57 0.00 .32 .20 
86.884 -.95 -1.08 -1.49 -1.78 .13 .41 .29 
94.775 -.98 -1.12 -1.40 -1.73 .14 .28 .33 

102.661 -1.06 -1.15 -1.50 -1.59 .09' .35 .09 
110.551 -1.14 -1.29 -1.58 -2.32 .15 .29 .74 

118.440 -1.09 -1.19 -1.58 -1.98 .10 .39 .40 
126.330 -1.03 -1.21 -1.53 -1.65 .18 .32 .12 
134.221 -1.10 -1.31 -1.59 -2.28 .21 .28 .69 
142.111 -1.19 -1.44 -1.70 -1.98 .25 .26 .28 
150.000 -1.16 -1.47 -1.72 -2.07 .31 .25 .35 
REMARK: Control Current: 5.6inA 

In Stock ... Immediate DeliVery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PG. 43 A'1759 
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3450 MICROWAVE COMPONENTS 3450 

wideband 

RF Transformers 
3KHz to 800MHz 
performance data 
curves} tables. page 4 Model Index 

case style selection 
outline drawings ~e page 3 

T. TH. case W 38. X 65· 
TMO. case A 11. tease B 13 
FT. FTB. case H 16 

·Surface Mounting Available 
See case KK81. page 62 

For PC applications. select from the low-cost, plastic-case T 
series (small enough to be inserted into a standard 1/3 DIP socket1 
or the hermetically-sealed RFI shielded TMO metal-case series 
(requiring less PC area than a ftatpack orTO-5 can). or the plastic
case T-H series designed to handle up to 100 mA in the primary 
winding without appreciable saturation or change in RF charac
teristics. 

Transformer core saturation Is influenced by (1) dc current 
through the winding. (2) RF input power. and (3) frequency of 
operation. These three variables interact to affect the point at 
which saturation occurs. see Figs. (1) and (2). These curves show 
the point where distortion occurs. by visual observation. and illus
trate how saturation is Influenced by dc current through the wind
Ing. RF input power level and frequency of operation: See that (1) 
if the dc current through the winding increase~ the allowable RF 
input power decreases and the minimum frequency of opera
tion will increase. (2) if RF input power increases. the maximum 
allowable dc current through the winding will decrease and the 
minimum frequency of operation will Increase. (3) if the fre
quency of operation increases, then the RF input power can be 
increased and the dc current through the winding can also be 
increased. 

performance saturation CUNes 1; TH series 
(RF power & DC current at which signal saluration begins) 

TI6-1, Tl6-}H T16-I, Tl6-IH 

Now comparing the T-H series to the conventional T-series in 
Figs. (1) and (2), note that saturation effects are negligible with the 
T16-1H; so for wide dynamic range application~ specify the T-H 
series. 

Coaxial connector modelS are available from 10 KHz to 500 
MHz and are offered with 50 ohm and 75 ohm impedanc~; 75 
ohm connectors are used at 75 ohm ports. The FT1.5-1, with unbal
anced input and ou:put, is especially useful for 50 ohm to 75 ohm 
matching applications. The FTB series with unbalanced output 
and balanced input (connector ground insulated from the case) 
helps eliminate gtound loop problems, especially when long 
coble runs are involved. 

As shown in the data chart on the following page, models are 
available in five basic configurations. 

These transformers may be operated as low as 12.5 ohms at the 
primary with essentially the same impedance matching ratio 
and only a slight change in frequency response. 

For each RF transformer model. the minimum and maximum 
frequency is given for the insertion loss at the 3 dB, 2 dB and 1 dB 
points, as shown in Fig. (3) and listed in the data chart. For exam
ple, the T1-1 insertion loss is 1 dB from 2 to 50 MHz and 3 dB from 
0.15 to 400 MHz. 

frequency response CUNe 

INPUT powER· VI DC CURRENT I INPUT POWER v. FREQUENCY 
IH 

IOMHz r---r---
"1M z 

o.3~z o 
o 20 40 60 80 100 

DC; 1 CURRENT (rnA) 

FIG. 1 

NSN GUIDE 
MClNo.· 
T1-1 
T2-1 
T4-1 
TM04-1 
TM04-2 
19-1 
TM09-1A 
T16-1 

NSN . 
5950-01-128-3745 
5950-01-106-1218 
5950-01-024-7626 
5950-01-067-1012 
5950-01-091-3553 
5950·01-105-8153 
5950-01-098-6315 
5950-01-094-7439 

0:+30 

~ 
~_+.o 

~ +10 

- 0 

Tl6-IH 
FREQUENCY RESPONSE CURVE 

20mA 

H-60m,} 
OOmA ~ 3dB • ~~ ~ ~:: . ~ 

V , 
o.~30.!5 I 2 56 10 20 50 100 

FREQUENCY (MHz) 

tl_ 
! fl.3 fl •• fl.1 fU.1 fu,2fu.3 

FREOUENCY 
FIG. 2 FIG. 3 

*FOR A AND B CONFIGURATIONS 
Maxlmum Amplitude Unbalance 

0.1 dB Oller 1 dB frequency range 
0.5 dB Oller enHre frequency range 

NOTES: 

Maximum Phase Unbalance 
1.0" 0IIe: 1 ciB frequency range 
5.0" Oller entire frequency range 

• Denotes 75 ohm models. 75 ohm BNC connectors are standard. 
1. For. Quality Control procedures. see page 6. 
2. For environmental specifications see page 7. 
3. Absolute Maximum Ratings. see page 7. except for T & TH Series. 

temperature range Is - 20 to + 85OC. 
4. For connector types and case mounting options. see case sIyte ouHlne drawings. 
5. Prices and specifications subject ta change without notice. 

t:::IMini.Circuits P.O. BOX 166. Brooklyn. New York 11235 (718)934-4500 
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3450 MICROWAVE COMPONENTS 3450 

12.5 to 800 ohms t::I Mini-Circuits 
n FREQUENCY INSERTION LOSS PRICE $ 

case style number MODEL 
RATIO MHz 

3dB 2dB idB 
see opposite oace. NO MHz MHz MHz En QIv. 

A* T T1-1T 1 ,05-200 ,05-200 ,08-150 ,2-80 3,95 (10-49) 

PRI:J 8 SEC 

T1-6T~ 1 ,003-300 ,003-300 ,01-150 ,02-50 5,95 (10-49) 
T2-1T 2 ,07-200 ,07-200 ,1-100 ,5-50 4,25 (10-49) 
T2.S-6T 2,5 ,01-100 ,01-100 ,02-50 ,05-20 4,25 (10-49) 
T3-1T 3 ,05-250 ,05-250 ,1-200 ,5-70 3,95 (10-49) 
T4-1 4 ,2-350 ,2-350 ,35-300 2-100 2,95 (10-49) 
T4-6T 4 ,02-250 ,02-250 ,05-150 0,1-100 3,95 (10-49) 
TS-1T 5 ,3-300 ,3-300 ,6-200 ,5-100 4,25 (10-49) 
T8-1T ~ 8 ,03-140 ,03-140 ,10-90 1-60 6,95 (10-49) 
T13-1T 13 ,3-120 ,3-120 ,7-80 5-20 4,25 (10-49) 
T16-6T 16 ,03-75 ,03-75 ,06-30 ,1-20 4,95 (10-49) 

TH T4-1H 4 8-350 8-350 15-300 25-200 4,95 (10-49) 

TMO TM01-1T 1 ,05-200 ,05-200 ,08-150 ,2-80 6,45 (10-49) 
TM02-1T 2 ,07-200 ,07-200 ,1-100 ,5-50 6,75 (10-49) 

lTM02.S-6T 2,5 ,01-100 ,01-100 ,02-50 ,05-20 6,75 (10-49) 
TM03-1T 3 ,05-250 ,05-250 ,1-200 ,5-70 6,45 (10-49) 
TM04-1 4 ,2-350 ,2-350 ,35-300 2-100 4,95 (10-49) 
TMOS-1T 5 ,3-300 ,3-300 ,6-200 5-100 6,75 (10-49) 
TM013-1T 13 ,3-120 ,3-120 ,7-80 5-20 6,75 (10-49) 

B*\~ H TT1-6 1 .004-500 ,004-500 ,02-200 ,1-50 5.95 (10-49) 

PRI3 ESEC 

TT1.S-1 1.5 .075-500 ,075-500 ,2-100 ,1-50 4.95 (10-49) 
TT2.S-6 2.5 .01-50 ,01-50 .025-25 .05-10 5.25 (10-49) 
TT4-1 4 ,05-200 ,05-200 .2-50 1-30 4.95 (10-49) 
TT2S-1 25 .02-30 ,02-30 ,05-20 ,1-10 7,95 (10-49) 

HMO TTM01-1 1 ,005-100 ,005-100 .01-75 ,05-40 10.95 (10-49) 

C T T1-1 1 .15-400 ,15-400 .35-200 2-50 2,95 (10-49) 

PRI :J CSEC 

T1-6~ 1 .01-150 ,01-150 .02-100 .05-50 4.95 (10-49) 
T1.S- 1.5 .1-300 .1-300 .2-150 .5-80 3.95 (10-49) 
T1.S-6~ 1.5 .02-100 ,02-100 .05-50 0.1-25 4.95 (10-49) 
T2.S-6 2.5 .01-tOO ,01-100 .02-50 .05-20 3.95 (10-49) 
T4-6 4 .02-200 .02-200 .05-150 .1-100 3,95 (10-49) 
T9-1 9 .15-200 .15-200 .3-150 2-40 3,45 (10-49) 
T16-1 16 .3-120 ,3-120" .7-80 .5-20 3,95 (10-49) 
T36-1 36 .03-20 .03-20 .05-10 ,1-5 5,95 (10-49) 

TH T1-1H 1 8-300 8-300 10-200 25-100 4,95 (10-49) 
T9-1H 9 2-90 2-90 3-75 6-50 5,45 (10-49) 
T16-1H 16 7-85 7-85 10-65 15-40 5,95 (10-49) 

TMO TM01-1 1 ,15-400 .15-400 .35-200 2-50 4,95 (10-49) 
TM01.S-1 1.5 ,1-300 .1-300 .2-150 .5-80 6.75 (10-49) 

lTM02.S-6 2.5 .01-100 .01-100 .02-50 ,05.20 6.45 (10-49) 
TM04-6 4 .02-200 .02-200 .05-150 ,1-100 6.45 (10-49) 
TM06-1 6 .3-200 .3-200 .5-150 5-50 6.45 (10-49) 
TM09-1 9 .15-200 .15-200 .3-150 2-40 6.45 (10-49) 
TM016-1 16 .3-120 .3-120 .7-80 5-20 6.45 (10-49) 

D 

~IV 
T T2-1 2 .025-600 .025-600 ,05-400 ,5-200 3.45 (10-49) 

T3-1 3 .5-800 .5-800 ,2-400 - 4.25 (10-49) 

SEC T4-2 4 :2-600 .2-600 .5-500 ,2-250 3.45 (10-49) 
T8-1 8 .15-250 ,15-250 25-2GO 2-100 3.45 (10-49) 
T14-1 14 .2-150 .2-150 ,5-100 2-50 4.25 (10-49) 

T 

TMO TM02-1 2 .025-600 .025-600 ,05-400 ,5-200 5,95 (10-49) 
TM03-1 3 .5-800 .5-800 2-400 - 6.9,5 (10-49) 
TM04-2 4 .2-600 .2,t,QO ,5-500 2-250 5.96 (10-49) 
TM08-1 8 .15-250 .15~250 ,25-.200 2-100 5.95 (10-49) 
TM014-1 14 .2-150 .2-150 .5-100 2-50 6.75 (10-49) 

E 

PRI :J r~c 
FT FT1.S-1 1.5 .1-400 .1-400 ,5-200 1-100 29.95 (1-4) 

FTB FTB1-1 1 .2-500 ,2-500 .5-300 10-100 29.95 (1-4) 
FTB1-6 1 .01-125 ,01-125 .05-50 .1-25 29.95 (1-4) 

... • F,TB1-1-7S 1 .5-500 ,5-500 5-300 10-100 29,95 (1-4) 

pin connections see case style outline drawings 

CONFIGURATION 

SERIES 

Primary DOT 
Primary 
Primary CT 
Secondary Dot 
Secondary 
Secondary CT 
Case Gnd. 
o pin 3 must be groundEid 

00 pin 6 must be grounded 

EEM 1985 

*A *B CE , 
DC Isolated DC Isolated 

Center-Tap Secondary Center-Tap Primary, Secondary DC Isolated 

T, TH TMO T TMO T, TH TMO 

4 1 4 1 4 1 
6 5 6 5 6 5 

- - 5 3 - -
3 2 3 2 3 2 
1 6 1 6 1 6 
2 4 2 4 - -

- 7,8 - 7,8 - 7,8 

For manufacturers' sales offices, see yellow pages 

D 
Unbalanced 

Primary, Secondary 

T TMO 

6 1 
3 0 6 00 

- -
1 2 
3.0 6 00 

- -
- 7,8 

MINI·CIRCUITS PG. 45 A·1761 



3450 MICROWAVE COMPONENTS 

broadband linear 

Power Amplifiers 
up to 2 Watts (+33 dBm) 

50 KHz to 4.2 GHz 

Up to 1 watt linear output at 4.2 GHz, 2 watts at 800 MHz 
are now available at exceptionally low prices with 
Mini-Circuits' line of broadband amplifiers. Ultra-linear 
Class A design provides unconditional stabili1y so any 
load impedance may be connected without concern 
for damage or oscilation. These amplifiers are ideally 
suifeq for TACAN, mobile radio, telemetry, anti-collision 
and satellite communications systems. Use these 
amplifiers to boost signal/sweep generator output to 
achieve broadband isolation, and to provide four test 
setups, using only one generator with a 4-way split
ter ... to name just a few appli~ations. 

t;;JMini·Circuits P.D.sOX 166, Brooklyn, New York 11235 (718)934-4500 

A·t762 MINI-CIRCUITS PG. 48 For manufacturers'. sales offices, see yellow pages 
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3450 

ZHL-A 
case S 32 

EEM 

MICROWAVE COMPONENTS 3450 

50 ohms t;;;IMini·Circuits 
up to 1 Watt (+30 dBm) 

50 KHz to 500 MHz 
performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY GAIN, dB MAXIMUM POWER. dBm 
MHz 

MODEL Flatness Output (idB) Input 

DYNAMIC RANGE VSWR DC POWER PRICE $ 

Intercept 
pt., dBm 

NF, dB 3rd order 
NO. Min. Max. Compression (no damage) Typ. Typ. In ·Out Volt. Current Ea. QIy. 

ZHL·1A 2·500 16 ±1.0 +28 . +20 11 +38 2:1 2:1 +24V 0.6A 199 1·9 
ZHL·3A 0.4·150 24 ±1.0 +29.5 +10 11 +38 2:1 2:1 +24V 0.6A 199 1·9 
ZHL-32A 0.05 -130 25 ±1.0 +29 +10 10 +38 2:1 2:1 +24V 0.6A 199 1-9 

NOTES: MIL-M-28837/1A, NSN GUIDE 
1. Operaling temperature - 20°C to + 65°C. MCl NO. NSN 

storage temperature -55°C to +1000C. ZHl-1A 6130-01·088·2322 
2. WIth no load on output, derate maximum input power (no damage) by 10dB. 
3. Prices and specifica1ions subject to change without nolice. 

ZHL-1A 

~ computer-automated performance data 
~ typical production unit I for data of other models consult factory 

FREQ. GAIN (dB) REVERSE GAIN (dB) I/SWR (IN) VSWR (OUT) 
(MHz) 12V i5V 20V 24V 12V 15V 20V 24V 12V i5V 20V 24V i2V 15V 20V 24V 

2.00 17.90 18.27 18.46 18.52 29.03 29.07 28.96 28.88 1.09 1.13 1.14 1.14 1.10 1.16 1.15 1.15 
28.21 17.88 18.27 18.48 18.52 29.53 29.72 29.54 29.24 1.09 1.11 1.13 1.14 1.20 1.19 1.19 1.18 
54.42 17.88 18.33 18.54 18.59 29.57 29.62 29.58 29.39 1.12 1.12 1.13 1.14 1.24 1.24 1.24 1.24 
80.63 17.94 18.41 18.65 18.70 29.91 29.78 29.64 29.56 1.19 1.17 1.16 1.16 1.30 1.29 1.30 1.30 

106.84 17.90 18.41 18.69 18.78 29.85 30.12 29.97 29.75 1.31 1.24 1.21 1.21 1.36 1.36 1.37 1.37 

133.05 17.91 18.42 18.75 18.83 30.02 30.06 30.15 29.87 1.42 1.32 1.28 1.27 1.41 1.41 1.42 1.44 
159.26 17.68 18.34 18.71 18.81 30.25 30.32 30.03 30.00 1.56 1.42 1.36 1.34 1.46 1.48 1.50 1.52 
185.47 17.64 18.34 18.78 18.84 30.50 30.36 30.12 29.99 1.71 1.553 1.45 1.43 1.50 1.53 1.57 1.60 
211.68 17.52 18.25 18.74 18.82 30.50 30.64 30.19 30.05 1.83 1.03 1.52 1.50 1.51 1.56 1.63 1.67 
237.89 17.46 18.20 18.73 18.81 30.85. 30.64 30.35 30.32 1.96 1.72 1.59 1.57 1.52 1.58 1.67 1.73 

264.10 17.34 18.09 18.66 18.74 30.99 30.75 30.40 30.43 2.04 1.79 1.64 1.62 1.48 1.56 1.66 1.75 
290.31 17.28 18.03 18.58 18.69 31.08 30.89 30.66 30.58 2.14 1.86 1.69 1.66 1.44 1.53 1.66 1.76 
316.52 17.33 18.08 18.69 18.79 30.64 3O.n 30.51 30.49 2.16 1.88 1.70 1.67 1.40 1.50 1.64 1.75 
342.73 17.32 18.06 18.69 18.79 30.50 30.44 30.41 30.44 2.17 1.87 1.69 1.65 1.33 1.43 1.59 1.71 
368.94 17.30 18.04 18.71 18.79 30.09 30.23 30.24 30.27 2.09 1.81 1.63 1.59 1.27 1.35 1.49 1.62 

395.15 17.23 18.02 18.67 18.82 29.81 29.95 29.91 30.18 2.03 . 1.75 1.57 1.53 1.24 1.28 1.41 1.55 
421.36 17.32 18.13 18.83 18.98 29.19 29.36 29.52 29.85 1.96 1.68 1.49 1.44 1.32 1.29 1.36 1.50 
447.57 17.37 18.23 18.96 19.08 28.50 28.79 29.05 29.22 1.90 1.61 1.41 1.36 1.47 1.36 1.34 1.43 
473.78 17.17 18.10 18.90 19.08 27.94 28.28 28.64 28.82 1.93 1.64 1.42 1.37 1.68 1.51 1.39 1.42 
500.00 17.07 18.14 19.06 19.26 27.68 27.17 28.22 28.50 2.07 1.79 1.57 1.54 1.01 1.79 1.61 1.58 

In Stock .. . Immediate Delivery 
1985 For. manufacturers' sales offices, see yellow pages MINI·CIRCUITS P8. 47 A·1763 



3450 MICROWAVE COMPONENTS 

broadband linear 

Power Amplifiers 
up to 2 Watts (+33dBm) . 

ZHL-2W 
case T35 

NOTES: 

5 MHz to 800 MHz 
performance data 
curves. tobles. p<;Jge 4 Model Index 

case style .selection 
outline drawings see page 3 

FREQUENCY GAIN, dB 
MHz 

MODEL . Flatness 
NO. Min. Max. 

ZHl-1-~ ,,~ 5-500 29 ±1.0 

ZHL-7-2W. " 
600-800 28 ±1.0 

1. Operating temperature -20°C to + 65°C, 
Storage temperature -·55°c to + 100°C. 

MAXIMUM POWER, dBm 

Output (idS) Input 
Compression (no damage) 

+33 +10 
+33 +10 

2. With no load .on output. derate maximum input' power (rio damage) by 10dS. 
. 3. Prices and specifications subject to change without notice, 

ZHL-1-2W 

FREQ. GAIN REVERSE GAIN 
(MHz) (dB) (dB) 

5.00 32.25 16.59 
031.05 31.64 17,55 
057.10 31.58 16.46 
083.15 31.59 17,70 
109.20 31.51 16,92 

135:25 31.43 17,30 
161.30 31.49 17.02 
187,35 31.46 16.61 
213.40 31.39 16.91 
239.48 31.39 17.63 

265.50 31.32 16.44 
291.55 31.25 17.19 
317,60 31,22 18.48 
343,65 31,11 20.85 
369,70 30.89 21.35 

395.75 30,74 15.87 
. 421.80 30.70 15.95 

447.85 30,73 15,78 
473,90 31.07 15.83 
500,00 31.95 1.5.87 

DYNAMIC RANGE VSWR 

Intereept 
pt., dBm 

NF. dB 3rd order 
Typ. lVP. In Out 

12 +44 2:1 2~1 
12 +43 2:1 2:1 

VSWR 
in out 

1.46 1.65 
1.39 1.67 
1.38 1,70 
1.36 1.74 
1.33 1.80 

1.28 1.85 
1,22 1.91 
1.15 1.99 
1,08 2,05 
1.03 2,07 

1,12 2,03 
1.24 1.89 
1.36 1.67 
1.49 1.43 
1.59 1.20 

1.67 1,04 
1.73 1.24 
1.78 1.49. 
1.83 1.76 
1.90 1,99 

3450 

DC POWeR PRICE $ 

. Volt. Current Ea . QIy. 

+24V 0.9A 495 1-9 
+24V 0.9A 525 1-9 

LINEARITY 
Pout Comp. 

(dBm) (dB) 

32.86 0.25 
32.74 0,26 
32,70 0.36 
32.58 0,42 
32.56 0.39 

32.48 0.51 
32,49 0.52 
32.39 0,61 
32.38 0,60 
32.38 0.62 

32,34 0,66 
32,31 0.64 
32.38 0.64 
32:33 0.70 
32.35 0.58 

32.43 0.66 
32.41 0.67 
32.38 0.64 
32.31 0.77 
32.02 1.00 

r:;:tMini·Circuits P.O. BOX 166, Brooklyn,'New York 11235 (718) 934-4500 
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3450 MICROWAVE COMPONENTS 345() 

50 ohms t;;I Mini·Circuits 

Zt-iL 
coseT 34 

FREQ. 
(MHz) 

10.00 
62.05 

114.10 
166.15 
218.20 

270.25 
322.30 
374.35 
426.40 
478.45 

530.SO 
582.55 
634.60 
686.65 
738.70 

790.75 
842.80 
894.85 
946.90 
999.00 

Up to 1 Watt (+30 dBm) 

10 MHz to 1200 MHz 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm 
MHz 

MODEL Flatness Output (idB) Input 
NQ Min. Max. Compression (no damage 

=~~~ ~ ,O-iLlUO 16 ±1.0 +29 +20 
ZHL-2-8 10-1000 27 ±1.0 +29 +10 
ZHL-2-12* 10-1200 24 ±1.0 +29* +10 

*+28.5 dBm maximum output 1000 to 1200 MHz; available only with SMA 

DYNAMIC RANGE VSWR DC POWER PRICE $ 

Intercept 
pt., dBm 

NF, dB 3rd order 
Typ. Typ. In Out Volt. Current Eo. Qty. 

18 +38 2:1 2:1 +24V 0.6A 349 1-9 
10 +38 2:1 2:1 +24V 0.6A 474 1-9 
10 +38 2:1 2:1 +24V 0.75A 599 1-9 

~ computer-automated performance data 
:::::::;: typical production unit / fordataofothermodelsconsultfactory 

ZHL-2 ZHL-2-8 

GAIN REVERSE GAIN VSWR LINEARITY GAIN REVERSE GAIN VSWR LINEARITY 
(dB) (dB) in out Pout Comp (dB) (dB) in out Pout Comp 

(dBm) (dB) (dBm) (dB) 

16.85 39.91 1.12 1.88 29.81 0.24 39.33 SO.OO 2.48 2.74 .39.73 0.40 
17.06 39.66 1.19 1.80 29.77 0.27 29.38 40.00 1.41 1.66 29.51 0.45 
17.19 39.40 1.28 1.70 29.66 0.32 29.22 40.00 1.36 1.60 29.46 0.54 
12.18 39.08 1.38 1.61 29.SO 0.42 29.13 40.00 1.31 1.59 29.40 0.63 
17.17 39.18 1.49 1.54 2946 0.48 29.08 40.00 1.26 1.61 29.37 0.67 

17.23 38.58 1.57 1.48 29.51 0.40 29.03 40.00 1.23 1.66 29.27 0.71 
17.29 37.81 1.64 1.44 29.45 0.58 28.97 40.00 1.27 1.74 29.29 0.72 
17.15 37.43 1.68 1.42 29.41 0.53 29.00 40.00 1.36 1.81 29.37 0.64 
17.10 36.70 1.70 1.36 29.42 0.59 28.82 40:00 1.45 1.80 29.40 0.64 
17.11 36.23 1.72 1.28 29.39 0.55 28.58 40.00 1.53 1.68 29.41 0.52 

17.09 35.35 1.75 1.19 29.37 0.59 28.39 40.00 1.58 1.SO 29.51 0.59 
17.15 35.20 1.77 1.14 29.37 0.63 28.30 40.00 1.59 1.29 29.45 0.60 
17.38 34.64 1.74 1.29 29.41 0.59 28.47 40.00 1.55 1.08 29.36 0.61 
17.28 33.51 1.69 1.53 29.39 0.52 28.73 40.00 1.47 1.13 29.43 0.53 
17.14 32.25 1.67 1.71 29.39 0.57 28.94 40.00 1.42 1.34 29.52 0.49 

17.25 30.98 1.71 1.76 29.37 0.56 29.04 40.00 1.48 1.SO 29.45 0.48 
17.32 29.64 1.80 1.61 29.27 0.72 28.99 40.00 1.62 1.51 29.42 0.60 
17.44 28.71 1.90 1.31 29.25 0.66 28.86 40.00 1.76 1.41 29.38 0.62 
17.49 28.01 1.88 1.12 29.22 0.75 28.61 40.00 1.82 1.36 29.24 0.73 
16.89 28.24 1.63 1.48 29.06 0.96 28.11 40.00 1.83 1.53 29.14 0.81 

In Stock .. . Immediate Delivery 
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3450 MICROWAVE COMPONENTS 

broadband linear 

Power Amplifiers 

ZFL 
cose Y-39 

up to 50mW (+17 dBm) 

10 MHz to 2000 MHz 
. performance data 

curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

.\ 

FREQUENCY GAIN, dB. MAXIMUM POWER, dBm 
MHz 

MODEL Flatness Output (idB) 
. NO. Min. Max Compression 

ZFL-2000 10-2000 20 ±1.5 

NOTES: 
*+16dBm at 1000 MHz. 

1. Operating temperature -55°C to +100°C 
Storage temperature-55°C to +100°C 

+17' 

Input 
(no damage) 

+5 

NEW 

DYNAMIC RANGE 

Intercept 
pt., dBm 

NF, dB 3rd order 
Typ . Typ. 

7.0 +25 

2. With no load output. derate maximum Input power (no damage) by 10 dB. 
3. Prices and specifications subject to change without notice. 

~ZFL-2000 FREQUENCY GAIN REVERSE GAIN 
:::?:$ (MHz) (dB) (dB) 

10.00 22.68 33.41 
105.42 . 22.58 33.31 
200.83 22.60 33.35 
296.25 22.48 33.37 
391.67 22.32 33.45 

487.08 21.96 33.60 
582.50 21.63 34.05 
677.92 21.60 34.33 
773.33 22.03 34.03 
868.75 22.42 33.59 

964.17 22.64 33.12 
1059.40 22.89 32.74 
1154.70 23.14 32.22 
1250.20 23.44 31.64 
1345.80 23.34 31.15 

'1441.00 23.18 30.81 
1535.90 22.96 30.64 
1631.50 22.64 30.73 
1726.90 22.32 30.57 
1822.20 22.08 30.05 

1917.60 21.70 29.21 
2014.80 21.03 29.26 
2108.20 20.24 28.70 
2204.00 19.23 28.44 
2299.70 18.26 28.28 

t:;::IIV~ini.Circuits P.O. BOX 166. Brooklyn, New York 11235 
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3450 

VSWR DC POWER PRICE $ 

In Out VOlt. Current Ea. Qty. 

2:1 2:1 +15V 100mA 179 (1-9) 

VSWR LINEARITY 
in out Pout com). 

(dBm) (dB 

1.44 1.28 15.44 1.26 
1.46 1.21 15.35 1.26 
1.44 1.13 15.32 1.30 
1.35 1.09 15.24 1.28 
1.24 1.13 15.19 1.05 

1.18 1.14 15.11 0.92 
1.21 1.18 14.74 0.80 
1.37 1.24 14.86 0.82 
1.48 1.30 15.28 0.74 
1.53 1.36 15.74 0.71 

1.49 1.45 15.98 0.62 
1.39 ~.59 16.25 0.68 
1.25 1.71 16.42 0.79 
1.05 1.76 16.54 0.88 
1.19 1.67 16.57 0.73 

1..:4 1.52 16.55 0.63 
1.64 1.31 16.45 0.49 
1.77 1.10 16.22 0.38 
1.78 1.11 15.97 0.33 
1.67 1.28 15.80 0.26 

1.54 1.43 15.67 0.03 
1.55 1.53 15.58 -0.46 
1.97 1.57 15.20 -0.89 
2.93 1.48 14.47 -1.17 
4.15 1.29 ·13.35 -1.11 

(718)934-4500 

EEM 1985 



3450 MICROWAVE COMPONENTS 3450 

50 ohms t;:I Mini-Circuits 
up to 1 Watt (+30 dBm) 

700 MHz to 4.2 GHz 

NfW 

FREQUENCY GAIN. dB MAXIMUM POWER, dBm 
GHz 

MODEL Flatness Output (1dB) Input 
NO. Min. Max Compression (no damage) 

ZHL-42 ZHL-42 0.7-4.2 30 ±1.0 +29 +10 
case U 36 

NOTES: 
1. Operating temperature - 20·C to + 65·C 

Storage temperature - 55·C to + 100·C 
2. With no load output, derate maximum input power (no damage) by 10 dB. 
3. Prices and specnlcatlons subject to change without nofice. 

DYNAMIC RANGE VSWR DC POWER PRICE $ 

Intercept 
pt.. dBm 

NF. dB 3rd order 
Typ. Typ. In Out VOlt. Current Ea. Qty. 

10 +38 2.5:1 2.5:1 15 0.69A 895 (1-9) 

~ computer-automated performance data 
~ typical production unit / fordataofothermodelsconsultfactory 

ZHL-42 FREQUENCY· GAIN REVERSE GAI~ VSWR LINEARITY 
(MHz) (dB) (dB) in out PoUt Comr' (dBm) (dB 

700.25 33.56 47.42 1.57 1.98 28.91 1.18 
845.84 33.44 47.61 1.54 1.67 28.82 1.05 
991.85 33.61 47.66 1.51 1.42 29.29 0.86 

1137.60 34.37 47.97 1.46 1.37 29.98 0.93 
1283.50 34.54 47.96 1.43 1..36 30.42 0.61 

1429.70 34.09 48.08 1.60 1.33 30.65 0.07 
1575.50 34.06 48.00 1.67 1.47 30.53 0.16 
1720.90 34.65 48.03 1.72 1.43 30.65 0.80 
1866.60 35.05 48.15 1.62 1.32 30.46 1.41 
2013.10 35.42 48.30 1.57 1.20 30.57 1.75 

2158.00 35.21 48.36 1.47 1.21 30.53 1.40 
2304.20 34.72 48.35 1.48 1.16 30.13 1.30 
2448.60 34.42 48.27 1.49 1.15 29.77 1.22 
2595.20 34.55 48.36 1.51 1.18 29.91 1.05 
2741.40 33.78 48.26 1.37 1.24 30.01 0.31 

2887.60 34.03 48.29 1.34 1.52 30.35 0.32 
2999.40 34.25 48.39 1.28 1.94 30.38 0.49 
3033.30 34.05 48.50 1.24 1.99 30.50 0.29 
3179.70 33.85 48.35 1.24 1.74 30.27 0.36 
3324.30 34.01 48.62 1.30 1.56 30.04 0.77 

3470.30 34.34 48.51 1.39 1.43 30.19 0.79 
3616.70 34.49 48.76 1.58 1.28 29.91 1.07 
3763.00 34.65 48.61 1.67 1.11 29.73 0.72 
3909.00 32.36 48.49 1.54 1.21 29.69 0.33 
4053.50 33.32 48.74 1.39 1.39 30.30 0.05 
4199.90 34.60 48.69 1.44 1.84 30.04 0.08 

In Stock .. . Immediate Delivery 
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3450 MICROWAVE COMPONENTS 3450 

low current, low voltage 

ElectronicA1tenuatorsiSwitches 
1.4to 60 dB . 1 MHz to 2.5 GHz 
performance data 
curves, tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY INSERTION LOSS IN-OUT ISOLATION IN-CON ISOLATION PRICE. $ 
dB MHz dB dB 

IN CON Mid-Band Total 
MODEL m Range l M U M U 

NO. fL-fu lI(p. Max. Typ. Max. lI(p. Min. lI(p. MIn. lI(p. Min. . lI(p. MIn. Typ. Min. lI(p. MIn. Ea. Qty. 

PAS PAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 45 35 35 25 35 25 25 15 20 10 27.95 (5-24) 
case ADI PAS-2 10-1000 DC-0.05 4.0 6.0 6.5 8.5 50 40 40 30 35 25 30 20 17 10 17 10 37.95 (5-24) 

PAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 sci 35 35 25 20 15 15 10 28.95 (5-24) 

ZFAS ZFAS-15 10-2500 DC-200 3.5 4.0 3.5 5.0 20 18 35 25 30 20 19 15 28 20 20 15 89.95 (1-4) 
case K18 

ZMAS ZMAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 55 45 35 25 35 25 25 15 20 10 55.95 (4-24) 
case M21 ZMAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5· 65 50 50 40 50 35 35 25 20 15 15 10 56.95 (4-24) 

ZAS ZAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 55 45 35 25 35 25 25 15 20 10 45.95 (4-24) 
case M22 ZAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65' 50 50 40 50 35 35 25 20 15 15 10 46.95 (4-24) 

L= low range (tto 10 fd M= mid range (10fL to fu/2) U == upper range (fu/2 to fu) 

m=mid band (2fl to fu l2) 

typical harmonic spectrum comparing attenuators 

Double Balanced Mixer Vs. EI.ectronic Attenuator 

I Double 

I 
Balanced 
Mixer 

I ! I 

ll.J.l-
pin and coaxial connections 
see case style outline drawings 

Series PAS ZFAS ZMAS ZAS 

Models -1 all all all 
-3 -2 models models models 

OUT 8 8 1 1 1 
IN 1 1 2 3 3 
CONTROL *3,4 '*3A 3 2 2 
GND 2.5,6,7 2.5,6.7 - - -
CASE GND 2 2.5,6.7 - - -
'plns 3 ond 4 must be connected together externally 

NOTES:· (both pages) 
1. Maximum RF input power, 1 watt. 

Maximum control current, 40 rnA. 
2. Refer to table of contents for qualHy control 

procedures, environmental specifications, 
absolute maximum ratings, and hi-rei testing. 

3. For connector types and case mounting options, 
see case style outline drawings. 

4. For PSoN Gind ZMSW models 
a) VSWR 1.5 max. ("on" state) 
b) Switching speed ,'''' sec. max, 
c) Maximum RF Input +20 dBm 
d) Control VOltage + 5V(5mA max.) on condition 

. OV off condition 
5. Prices and specifications subject to change without notice. 

schematic 

OUT 

J 
NSN GUIDE 
MCl NO. NsN 

PAS-3 5985.01-067-3035 

r:::::JMini·Circuits P.O. BOX 166, Brooklyn, New York 11235 (718)934-4500 
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3450 

pin diode 

Switches 
SPST/SPDT 
10 to 2500 MHz 

FREQUENCY 
MHz 

MODEL 
NO. TYPE flatu 

PSW-1111 SPST 10-2500 
PSW-1211 SPOT 10-2500 

PSW 
caseA06 

ZMSW-1111 SPST 10-2500 
ZMSW-1211 SPOT 10-2500 

ZMSW 
case JJ77 

L= low range (flto 10 fd 
Iw= low-band (t to .fu/2) 

Model 
PSW-1111 

Model 
PSW-1211 

PSW-1211 

MICROWAVE COMPONENTS 3450 

r;;:I Mini-Circuits 

INSERTION LOSS IN-OUT ISOLATION PRICE, $ 
dB dB 

low-band Upper band 
Iw 'u L M U 

Typ. Max. lItp. Max. lItp. Min. lItp. Min lItp. Min. Eo. QIy. 

1.1 1.7 1.7 2.7 50 40 35 30 28 22 29.95 (6-24) 
1.1 1.7 1.7 2.7 50 40 35 30 28 22 29.95 (6-24) 

1.1 1.7 1.7 2.7 50 45 35 30 28 22 59.95 (1-4) 
1.1 1.7 1.7 2.7 50 45 35 30 28 22 59.95 (1-4) 

M= mid range (10fl to fu/2) U = upper range (fu/2 to fu) 

pin and coaxial connections 
see case style outline drawings 

Series PSW ZMSW 

Models 1111 1211 1111 1211 

RF COMMON 5 5 com com 
RF-1 port 8 2 - RF-1 
RF-2 port - 8 RF-2 RF-2 
CONTROL RF-1 7 1 - 1 
CONTROL RF-2 - 7 2 2 
CONTROL 50 ohm 1 - 1 -
TERMINATION - -
GND 2A 4 - -
CASE GND 3.6 3.6 - -

computer-automated performance data 
typical production unit / fordataotothermodelsconsultfactory 

RF INSERTION LOSS, dB ISOLATION, dB 
(MHz) com RF-1 com RF-2 com RF-1 com RF-2 

10 -1.29 -1.38 -49.04 -49.44 
110 - .93 - .97 -$.74 -49.78 
210 - .91 - .90 -48.87 -44.32 
310 - .92 - .84 -44.55 -45.60 
410 - .83 - .71 -42.88 -44.53 

610 -1.09 - .96 -39.47 -39.28 
810 -1.13 -1.12 -37.53 -36.80 

1010 -1.12 -1.09 -35.83 -34.95 
1310 -1.14 -1.10 -33.28 -32.77 
1510 -1.16 -1.12 -32.93 -32.41 

1810 -1.30 -1.26 -31.80 -31.32 
2010 -1.40 -1.32 -30.31 -29.93 
2110 -1.45 -1.34 -28.33 -28.99 
2310 -1.44 -1.31 -28.08 -28.09 
2510 -1.59 -1.45 -27.89 -28.11 

In Stock ... Immediate Delivery 
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3450 ,MICROWAVE COMPONENTS 

rugged, one-piece design , 

Fixed A1tenuators W.~~ 
3 toAD dB 
DC to 1500 MHz 
performance dota 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY ATTENUATION 
MHz dB 

MODEL Nom. Flatness 
NQ Total Range DC-1000MHz 

MAT-3 DC-1500 3±0.2 1.0 0.6 
MAH DC-1500 6±0.3 0.8 0.6 
MAT-9 DC-1500 9±0:3 0.8 0.6 

MAT 
coseAll 

MAT-i0 DC-1500 10±0.4 0.8 .' 0.6 
MAT-i2 DC-1500 12±0.4 0.8 0.6 

MAT-15 DC-1500 15±0.4 0.8 0.6 
MAT-20 DC-1500 20±0.5 1.0 0.6 
MAT-30 DC-l000 30±0.5 - 1.0 

AT AT-3 DC-1500 3±0.2 1.0 0.6 
coseA04· ,6;T-3-75 DC-l000 3±0.3 - 1.0 

AT-6, DC-1500 6±0.3 0.8 0.6 

• AT-6-75 DC-l000 6±0.4 , - 1.0 
AT-i0 ., DC-1500 10±0.3 0.8 0.6 

• AT-i0-75 DC-l000 10±0.5 - 1.0 
AT-20 DG-1500 20±0.4 0.8 0.6 

• AT-20-75 DC-l000 20±0.6 - 1.2 
AT-30 DC-l000 30±0.5 - 1.0 
AT-40 DC-500 4D±0.6 1.0 

· designers kit available 
KAT-1 ... 4 of each (3, 6, 10, 20 dB), only $39.95 
KMAM ... 2 of each (3, 6, 9, 10, 12, 15, 20), only $39.95 

NOTES: 
• Denotes 75 ohm models. 75 ohm BNC connectors are standard. 

1. For quality' control procedures. see page 6. 
;1.'For environmental specifications see page 7. 
3. Absolute Maximum Ratings. see page 7; 

maximum RF power; AT, CAt NAT, TAT series (1 watt). 
MAT, SAT series (0.5 watt). ' 

4. Cor.nector'models Qvailable witt! female/male connectors. 
For other Versions consult factory. 

5.' Prices and specifications subject to change without notice. 

MAT AT 

VSWR 
Max. 

Total Range DC-1000 MHz 

1.5 1.3 
1.5 1.3 
1.5 1.3 
1.5 1.3 
1.5 1.3 

1.5 1.3 
1.5 1.3 
- 1.5 

1.5 1.3 
- 1.5 
1.5 . 1.3 
- 1.5 
1.5 1.3 

- 1.5 
1.5 1.3 
- 1.5 
-' 1.5 
1.5 

pin connections 
see case style outline drawing 

SERIES 

MAT 
AT 

In Out 

8 
8· 

t;:;;IMini-Circuits P.O. BOX 166, Brooklyn, New York 11235 (718)934-4500 

A·1770MINI·CIRCUITS P8. 54 For manufacturers' sales offices, see yellow pages 

3450 

PRICE $ 

Ea. 
4.95 
4.95 
4.95 
4.95 
4.95 

4.95 
4.95 
4.95 

3.95 
3.95 
3.95 
3.95 
3.95 

3.95 
3.95 
3.95 
3.95 
3.95 

Ground 

2,3,4,0,6.7 
2,3,4,5,6.7 

Qty. 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

EEM 1985 



3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms o Mini-Circuits 

• 

*NAT • 
case FF57 • 

*TAT 
case FF58 

*CAT • 
case FF55 

MODEL* 
NO. 

--AT-3 
CAT-3-75 
--AT-6 

CAT-6-75 
--AHO 
CAT-10-75 

--AT-20 
CAT-20-75 
--AT-30 
--AT-40 

FREQUENCY 
MHz 

DC·1500 
DC-lOOO 
DC-1500 

DC-lOOO 
DC-1500 
DC-l000 

DC-1500 
DC-l000 
DC-l000 
DC-500 

ATTENUATION 
dB 

Nom. Flatness 
Total Range DC-1DDDMHz 

3±0.2 1.0 0.6 
3±0.3 - 1.0 
6±0.3 0.8 0.6 

6±0.4 - 1.0 
10±0.3 0.8 0.6 
10±0.5 - 1.0 

20±0.4 0.8 0.6 
20±0.6 - 1.2 
30±0.5 - 1.0 
40±0.5 1.0 -

VSWR 
Max. 

PRICE, S Ea. 

Total Range DC-1DDD MHz NAT TAT CAT QtV· 
1.5 1.3 15.95 12.95 11.95 (1-49) 
- 1.5 15.95 12.95 11.95 (1-49) 
1.5 1.3 15.95 12.95 11.95 (1-49) 

- 1.5 15.95 12.95 11.95 (1-49) 
1.5 1.3 15.95 12.95 11.95 (1-49) 
- 1.5 15.95 12.95 11.95 (1-49) 

1.5 1.3 15.95 12.95 11.95 (1-49) 
- 1.5 15.95 12.95 11.95 (1-49) 
- 1.5 15.95 12.95 11.95 (1-49) 
1.5 - 15.95 12.95 11.95 (1-49) 

*add suffix letter N, T, or C to ------.AT, where applicable. 
'SAT 

SAT SAT-3 DC-1500 3±0.2 1.0 0.6 1.5 1.3 14.95 (1-49) 
case FF56 SAT-6 DC-1500 6±0.3 0.8 0.6 1.5 1.3 14.95 (1-49) 

SAT-9 DC-1500 9±0.3 0.8 0.6 1.5 1.3 14.95 (1-49) 
SAT-10 DC-1500 10±0.4 0.8 0.6 1.5 1.3 14.95 (1-49) 
SAT-i2 DC-1500 12±0.4 0.8 0.6 1.5 1.3 14.95 (1-49) 

SAT-i5 DC-1500- 15±0.4 0.8 0.6 1.5 1.3 14.95 (1-49) 
SAT-20 DC-1500 20±0.5 1.0 0.6 1.5 1.3 14.95 (1-49) 
SAT-3D DC-l000 30±0.5 1.0 1.5 14.95 (1-49) 

~ computer-automated performance data' &7 typical production unit / for data of other models consultfactory 

SAT-SERIES FREQUENCY (MHz) SAT-3 SAT-6 SAT-10 SAT-20 

1.00 2.93 5.86 9.87 19.97 
53.526 2.98 5.87 9.91 20.01 

106.052 3.01 5.90 9.93 20.01 
158.578 3.02 5.92 9.94 20.02 
211.104 3.03 5.92 9.95 20.02 

263.63 3.05 5.93 9.95 20.02 
316.156 3.09 5.96 9.97 20.06 
368.682 3.08 5.97 9.99 20.04 
421.208 3.07 5.94 9.96 20.01 
473.734 3.12 5.98 9.98 20.00 

526.26 3.11 5.96 9.98 19.99 
578.786 3.11 5.94 9.96 19.96 
631.312 3.14 5.98 9.98 19.97 
683.838 3.18 6.01 10.04 19.99 
736.864 3.19 5.99 10.01 19.94 

788.89 3.23 6.03 10.04 19.95 
841.416 3.21 6.01 10.00 19.89 
893.942 3.25 6.04 10.05 19.92 
946.468 3.26 6.01 9.99 19.82 
999.00 3.33 6.06 10.07 19.85 

1250.00 3.52 6.20 10.36 19.77 
1500.00 3.65 6.29 10.52 19.77 

In Stock ... Immediate Delivery 
EEM 1985 For manufacturers' sales offices, see yellow pages MINI·CIRCUITS PI. 55 A·1771 



3450 MICROWAVE COMPONENTS 

high rejection of.1st and 3rd harmonics 

Frequency Doublers 
input power 0 to + 20dBm 
performance data' 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page .3 

FREQUENCY RF INPUT PWR. CONVERSION LOSS, 'HARMONIC OUTPUT, dB 
MHz 

SK 
case 802 

AI( 
caseA03 

RK 
case A01 

MODEL dBm dB, F1 
NO. Input Output Min. Max. Input Iraq. Typ. Max. Typ. Min. 

SK-2 1-5.0.0 2-1.000 1 15 1-1.0.0 13 . .0 15 . .0 4.0 
10.0-30.0 13.5 15.5 25 
3.0.0-500 14 . .0 16.5 2.0 

AK-2 1-5.0.0 2-1.0.0.0 1 15 1-1.0.0 13 • .0 15 . .0 4.0 
1.0.0-3.0.0 13.5 15.5 25 
3.0.0-5.0.0 14 • .0 16.5 2.0 

RK-2 1-5.0.0 2-1.0.0.0 1 15 1-1.0.0 13 . .0 15 . .0 4.0 
1.0.0-3.0.0 13.5 15.5 25 
3.0.0-5.0.0 14 . .0 16.5 2.0 

RK-3 .0 . .05-15.0 .0.1-3.0.0 .0 13 .0 . .05· 5.0 11 . .0 13 . .0 4.0 
5.0-15.0 11.5 15 . .0 35 

~ 
RK-6 .0 . .0.05-25 D.Q1-5D .0 1.0 D.D()5-1 ltD 13 . .0 4.0 

1-25 11.5 15 . .0 35 
'Harmonic Output below power 01 F2. 

NOTES: 
1. Maximum RF Input power, 200mW. 
2. Refer to table of contents for quality control procedures; environmental specifications, 

absolute maximum ratings. and hi-rei testing. 
3. For connector types and case mounting options. see case style outline drawings. 
4. Prices and specifications subject to change without notice. 

30 
20 
15 

3D 
2.0 
15 

3D 
2.0 
15 

3D 
2.0 

3D 
2.0 

F3 F4 
Typ. MIn. Typ. Min. 

5.0 4.0 16 12 
4.0 3D 16 12 
3D 25 16 12 

5.0 40 16 12 
4.0 3D 16 12 
3D 25 16 12 

5.0 40 16 12 
40 3D 16 _ .. 12 
3D 25 16 12 

45 3D 16 12 
4.0 2.0 16 12 

45 3D 16 12 
40 2.0 16 12 

pin connections applications 

3450 

PRICE, $ 

Ea. QIy. 

21.95 (5-24) 

19.95 (5-24) 

15.95 (5-24) 

14.95 (5-24) 

21.95 (5-24) 

see case style outline drawing • Wideband frequency 
Series SK RK AK . multiplier chains 
Models all -2 -3 -6 all • Low spurious frequency 

models models multiplier chains 
IN *1.2 '1.3.4 *1.3.4 *1.3.4 *1.3A • FM, PM mOdulation chains OUT 4 8 8 .8 8 
GND 3 2.5.6.7 2.5.6.7 2.5.6,7 2,5,6.7 • Double ,frequency range of 
CASE GND 3 2,5.6.7 .2 2.5.6.7 signal generators 
'pins must be connected together externally 

OMini-Circuits P.O. BOX 166.Brook~n.NewYorl< 11235 (718)934-4QOO 
, 
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3450 MICROWAVE COMPONENTS 3450 

5 KHz to 2000 MHz t::IMini·Circuits 

FREQUENCY RF INPUT PWR. CONVERSION lOSS, 'HARMONIC OUTPUT, dB PRICE, $ 
MODEl MHz dBm dB F1 F3 F4 

NO. Input Output MIn. Max. Input treq. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

FO-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 32.95 (1-4) 
100-300 13.5 15.5 25 20 40 30 16 12 

FD 
case FF55 

300-500 14.0 16.5 20 15 30 25 16' 12 

FK-S 10-1000 20-2000 "10 20 10-600 13.0 15.0 
600-1000 14.0 17.0 20 15 25 20 - - 59.95 (1-4) 

FK 
case H16 

MK MK-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 42.95 (1-4) 
case l19 100-300 13.5 15.5 25 20 40 30 16 12 

300-500 14.0 16.5 20 15 30 25 16 12 

MK-3 0.05-150 0.1-300 0 13 0.05-50 11.0 13.0 40 30 45 30 16 12 37.95 (1-4) 
50-150 11.5 15.0 35 20 40 20 16 12 

MK-S 10-1000 20-2000 "10 20 10-600 13.D 15.0 67.95 (1-4) 
600-1000 14.0 17.0 20 15 25 20 - -

GK-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 32.95 (1-4) 
100-300 13.5 15.5 25 20 40 30 16 12 

GK 
case l20 

300-600 14.0 16.5 20 15 30 25 16 12 

GK-3 0.05-150 0.1-300 0 13 0.05- 50 11.0 13.0 40 30 45 30 16 12 30.95 (1-4) 
50~100 11.5 15.0 35 20 40 20 16 12 

GK-S 10-1000 20-2000 "10 20 10-600 13.0 15.0 
600-1000 14.0 17.0 20 15 25 20 - - 57.95 (1-4) 

'Harmonic Output below power of F2. 
"ABOv'E 700 MHz. min. Input power +13dBm 

~ c~mputer-<:Jutomated performance data 
typical production unrt / for data of other models consult factory 

harmonic* attenuation tables 
IN FREQ IN FREQ 
MHz MODEL FD-2 MHz MODEL FK-5 

30 47.1 13.4 51.3 14.9 55.4 10 14.9 13.6 34.7 18.1 34.1 

35 47.0 13.5 51.0 14.8 54.0 20 16.5 13.0 34.8 17.3 34.5 

40 46.5 13.6 50.9 15.0 52.6 50 15.3 13.4 31.0 17.5 32.8 

45 45.9 13.6 50.7 15.2 51.4 100 15.2 13.1 26.9 16.5 29.5 

50 45.4 13.5 49.8 15.8 50.6 250 16.0 12.8 21.7 17.4 29.4 

55 43.7 13.4 47.4 15.8 50.2 500 25.4 12.6 33.6 22.5 45.7 

60 43.7 13.7 46.5 15.6 49.3 600 22.8 13.0 31.2 16.3 28.9 

65 43.4 13.7 45.4 14.7 48.7 700 22.5 13.9 38.1 16.2 26.7 

70 43.1 13.7 44.7 14.5 47.7 800 17.7 14.6 30.6 14.6 35.4 

75 43.1 13.7 44.2 14.2 47.2 900 17.5 14.6 28.0 16.2 37.2 

80 43.1 13.7 43.6 13.9 46.5 999 19.1 14.2 19.7 20.3 41.6 

2 3 4 5 2 3 4 5 

Harmonics Order Harmonics Order 
INPUT POWER. + 5dBm INPUT POWER. + 13dBm 

* all harmonics except 2nd order, are relative to f2 
second order is relative to IN PWR 

EEM 1985 For manufacturers' sales offices, see yellow pages MINI-CIRCUITS PII. 57 A·1773 



3450 MICROWAVE COMPONENTS 3450 

case style outline dimensions (~) 
no. A B C D E F G H 

A01 .770 .800 .385 AOO .370 . AOO .200 .20 
19.86 20.32 9.78 10.16 9.40 10.16 5.08 5.08 

Aoa .480 .500 .390 .405 .210 .230 .100 .20 
12.20 12.70 9.91 10.29 5.34 5.85 2.54 5.08 

A04 
.770 .800 .200 .210 .370 .400 .200 .20 

19.86 20.32 5.08 5.33 9.40 10.16 5.08 5.08 

A05 .770 .800 .240 .250 .370 .400 .200 .20 
19.86 20.32 6.10 6.35 9.40 10.16 5.08 5.08 

A06 .m .800 .285 :310 .370 .400 .200 .20 
19.86 .20.32 7.24 7.88 9.40 10.16 5.08 5.08 

A11 .480 .500 .240 .255 .210 .230 .100 .20 
12.20 12.70 6.10 6.48 5.34 5.85 2.54 5.08 

B02 
.480 .500 .240 .255 .210 .. 230 .16 .100 

12.20 12.70 6.10 6.48 5.34 5.85 4.07 2.54 

B13 .480 .500 .390 .405 .210 .230 .16 .100 
12.20 12.70 9.91 10.29 5.34 5.85 4.07 2.54 

.770 .810 .380 .410 .030 .200 .20 .14 
C07 19.56 20.58 9.66 10.42 .77 '5.08 5.08 3.56 

D08 1.000 1.025 .390 .430 .500 .525 .025 .300 
25.40 26.04 9.91 10.93 12.70 13.34 .64 7.62 

D09 1.000 1.025 .240 .280 .500 .525 .025 .300 
25.40 26.04 6.10 7.12 12.70 13.34 .64 7.62 

E10 
1.540 1.620 .380 .410 .770 .810 .030 .200 
39.12 41.15 9.66 10.42 19.56 20.58 .77 5.08 

F14 
2.00 2.00 .75 1.00 .25 1.500 .13 .39 

50.80 50.80 19.05 25.40 6.35 38.10 3.31 9.91 

F53 
2.00 2.00 .75 1.00 .13 1.750 .13 .39 

50.80 50.80 19.05 25.40 3.31 44.45 3.31 9.91 

G15 1.25 1.25 .75 .63 .38 .63 - .800 
31.75 31.75 19.05 16.01 9.66 16.01 - 20.32 

H16 
1.25 1.25 .75 .63. .38 1.000 .125 1.000 

31.75 31.75 19.05 16.01 9.66 25.40 3.~8 25.40 

J17 
1.25 1.25 .75 .63 .38 1.000 .125 1.000 

31.75 31.75 19.05 16.01 ·9.66 25.40 3.18 25.40 

K18 
1.25 1.25 .75 .63 .38 1.000 .125 1.000 

31.75 31.75 19.05 16.01 9.66 25.40 3.18 25.40 

L19 1.50 1.13 .97 .50 .155 2.345 .138 .987 
38.10 28.70 24.64 12.70 3.94 59.57 3.51 25.07 

L20 
2.25 1.38 1.21 .50 .150 3.100 .138 1.238 

57.15 35.05 30.74 12.70 3.81 78.74 3.51 31.45 

M21 1.50 1.13 .97 .50 .155 2.345 .138 .987 
38.10 28.70 24.64 12.70 3.94 59.57 3.51 25.07 

M22 2.25 1.38 1.21 .50 .150 3.100 .138 1.238 
57.15 35.05 30.74 12.70 3.81 78.74 3.51 31.45 

M23 2.25 1.38 1.21 .50 .150 3.100 .138 1.238 
57.15 3/;.05 30.74 12.70 3.81 78.74 3.51 31.45 

N24 1.50 1.13 .97 .50 .155 2.345 .138 .987 
38.10 28.70 24.64 12.70 3.94 59.57 3.51 25.07 

N27 2.25 1.38 1.21 .50 .150 3.100 .138 1.238 
57.15 35.05 30.74 12.70 3.81 78.74 3.51 31.45 

P25 
2.25 1.38 1.21 .50 .150 3.100 .138 1.238 

57.15 35.05 30.74 12.70 3.81 78.74 3.51 31.45 

P26 
1.50 1.13 .97 .50 .155 2.345 .138 .987 

38.10 28.70 24.64 12.70 3.94 59.57 3.51 25.07 

Q28 40.6 1.60 1.50 3.56 .25 .88 .36 .160 
103.13 40.64 38.10 90.43 6.35 22.35 9.15 4.07 

tolerance x±.1 xx±.03 xxx±.015 

*NOTES: 
MATERIAL & FINISH 
A 1. Header materll'l CRS; Pin material; #52 allay. 
Finish: electra tin hat-all flowed. Cover material; cupro-nlckel. 
A4. Case material aluminum. Finlsh;lrldite. 
AS. Case material CRS. Finish; baked grey enamel over hot-~n dip. 

J 
.14 

3.86 

.14 
3.86 

.14 
3.86 

.14 
3.56 

.14 
3.86 

.14 
3.86 

.14 
3.56 

.14 
3.56 
" 

.200 
5.08 

.200 
5.08 

.10 
2.54 

.800 
20.32 

-
-
-
-
-
-

2.50 
63.50 

3.25 
82.55 

2.50 
63.50 

3.25 
82.55 

3.25 
82.55 

2.50 
63.50 

3.25 
82.55 

3.25 
82.55 

2.50 
63.50 

.40 
10.16 

A6. Case material cliumlnum. Finish; blue baked enamel over phosphoric 
etch per MIL-C-15328. 

MOUNTING 
81. Mounting bracket available on req\lest. Add suffix 8 to part number. 
B2. Mounting bracket available on request. Add suffix B to part number. 
Add $1.50 to unit cost. 

. MARKING 
C1. For port markings 1. 2. and 3 .see .speclflcatlon data sheet. 

l M 
wi NOTES· 

K N P Q R S T gems. 
.031 5.2 A1 
.79 

.020 2.3 A1 
.51 

.031 3.7 A1 
.79 

.031 3.7 A1 
.79 

.031 5.2 A1 
.79 

.020 1.9 A1 
.51 

.20 .020 1.9 A1 
5.08 .51 

.20 .020 2.3 A1 
5.08 .51 

11.0 A1 

.09 .13 .150 .20 .14 8.5 A1 
2.29 3.31 3.81 5.08 3.56 

.09 .13 .150 .20 .14 7.5 A1 
2.29 3.31 3.81 5.08 3.56 

.20 .14 23.0 .0.1 
5.08 3.56 

170.0 A4.8t02 

170.0 A4. 81. 02 

.76 .125 1.688 2.18 .75 .07 85.0 A4. 81. D1 
19.31 3.18 42.88 55.38 19.05 1.78 

- .125 1.688 2.18 .75 .07 7O.p A4.AS.81 
- 3.18 42.88 55.38 19.05 1.78 D2,03. D4 

- .125 1.688 2.18 .75 .07 75.0 A4aAS 
- 3.18 42.88 55.38 19.05 1.78 81.02.03 

- .125 1.688 2.18 .75 .07 70.0 A4ixAS 
- 3.18 42.88 55.38 19.05 1.78 81. C1. D2, 03 

.10 .31 1.19 - .66 - - .150 37.0 A4aNJ 
2.54 7.88 30.23 - 16.77 - - 3.81 82.06 

.10 .40 1.86 - .64 - - .150 74.0 A40rNJ 
2.54 10.16 47.25 - 16.26 - - 3.81 82.D5 

.10 .31 .75 1.19 .66 - - .150 40.0 A40rNJ 
2.54 7.88 19.05 30.23 16.76 - - 3.81 82. C1. D6 

.10 .40 1.15 1.86 .64 - - .150 74.0 A40rNJ 
2.54 10.16 29.21 47.25 16.26 - - 3:81 82.C1. D5 

.10 .63 1.06 1.63 .69 - - .150 70.0 A4aNJ 
2.54 16.00 26.93 41.40 H.53 - - 3.81 82. C1. D6 

.10 .32 .75 1.18 :31 .56 .81 .150 45.0 A40rNJ 
2.54 8.13 19.05 29.97 7.88 14.23 20.58 3.81 82.06 

.10 .42 1.13 1.84 .38 .69 1.00 .150 92.0 MorNJ 
2.54 10.67 28.70 46.74 9.65 17.53 25.40 3.81 82.07 

.10 .78 1.47 - .38 1.00 - .150 86.0 ·A4orNJ 
2.54 19.81 37.34 - 9.65 25.40 - 3.81 82.07 

.10 .50 1.00 - .31 .81 - .150 42.5 A40rNJ 
2.54 12.70 25.40 - 7.88 20.58 - 3.81 82.06 

.69 .58 .66 3.13 .81 .06 300.0 AS. DB 
17.53 14.73 16.77 79.50 20.58 1.53 

oz. = grams x .0353 
CONNECTORS 
01. Connectors; SMA Standard. BNC on request (no charge). Male SMA on request 
(add $5.00 to unit cost). 

02. Connectors: piease specify;unless otherwise noted; BNC Is standard. TNC no charge. 
SMA and lYpe N add $5.00 per unit. (ZAPO only. Oash· - 4 units not available with BNCl. 

03. For Type N or TNC connectors this dimension. "C~~ changes from 0.75 to 0.94 inches. 

04. Isolated BNC connectors are standard. FTB models only. 

05. Connectors: BNC standard. TNC on request (no charge). 

06. Connectors: Female SMA only. Mole SMA available on request. Consult factory. 

07. Connectors: BNC only. 

08. Connectors: BNC standard. TNC on request (add $10.00 to unit cost). 
Female SMA on request (add $15.00 to unit cost) . 

09. Male BNC. Male N available: 
(add $2.00 to unit price. SpecHy ports for Male connectors). 

OMini-Circuits P.O. BOX 166. Br6qkIyn.New York 11235 (718)934-4500 
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3450 MICROWAVE COMPONENTS 3450 

& outline drawings r;:IMini.Circuits 
A [m~M5~N2 

D 

MCl 

TOP VIEW 

N01E: Blue Bead Indicates pin t 
Pin numbers do not appear on un~, 
For reference only. 

( ,elE,TTER 'jOVER PIN#2 
MCl 

TOP VIEW 

G DIA, TYP, 

N01E: Blue Bead Indicates pin t 
Pin numbers do not appear on un~, 
For reference only. 

G STANDARD OPTION 'B' If' lDIA,TYP. -.-:::cim2 ,. - I. B ... - s~..c P 
~I 4- • 

t~DJ- ~/ II 
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,-----------:-:~'J loTl 
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~ 

LL~~~ 
~ 

STANDARD 

N 

EEM 1985 

OPTION'B' 

mfl , MCl 
- + - P 

3 

~~=4 
~..1 

, 'OJ 

IIRACKET 

B 

N01E: Blue Bead Indicates pin 1, 
Pin numbers de not appear on un~, 
For reference only. 

Er~¥l~'~ MCl NOTE: Blue Bead. 
, pins 4 &. 5, Pin numbers 

de not appear on un~, 
For reference only. 
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For reference only. 

lETTER 'M' OVER PIN 13 
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3450 MICROWAVE COMPONENTS 345') 

case style outline dimensions (inch 1 
lmm) 

case 
no. .A B· C D E F G H 

R29 1oi.~ 1.60 1.50 3.56 .25 .88 .36 .160 
40.64 .38.10 90.43 6.35 22.35 9.15 4.07 

R30 
6.69 1.60 1.50 6.22 .25 .88. .. 36 . . 160 

169.93 40.64 38.10 157'.?9 . 6.35 . 22.35 9.15 . 4.07 

R31 
9.31 1.60 1.50 8.84 .25 .88 .36 .160 

236.98 40.64 38.10 224.54 6.35 22.35 9.15 4.07 

R67 
6.69 1.60 1.50 6.22 .25 .88 .36 ,160 

169.93 40.64 38.10 157.99 '6.35 22.35 9.15 4.07 

532 
3.75 2.00 1.8 .19 3.375 .19 1.625 .144 

95.25 50.80 45.7 4.83 85.73 4.83 41.28 3.66 

T34 4.75 2.00 2.21 .19 4.375 .23 1.540 .144 
120.65 50.80 .56·14. 4.8.3 111,13 5.84 39.12 3.66 

T35 ,4.75 2.00 2.46 .19 4.375 .23 1.540 .144 
120.65 50.80 62.49' 4.83 111.13 5.84 39.12 3.66 

U36 7.00 3.25 2.13 .25 6.500 .38 2.500 .156 
177.80 82.55 54.10 6.35 165.10 9.65 63.50 3.97 

V37 
.80 .80 .75 .40 .38 .485 .110 .485 

20.32 20.32 19.05 10.16 9.65 12.32 2.79 12.32 

W38 .30 .27 .23 .010 .042 .020 .100 .05 
7.62 . 6.86 5.84 .25 1.07 .51 2.54 1.27 

X65 .30 .27 .23 .010 .042 .020 .100 .05 
7.62 6.86 5.84 .25 1.07 .51 2.54 1.27 

Y39 
1.25 1.25 .75 .63 .36 1.000 1.000 .125 

31.75 31.75 19.05 16.01 9.15 25.40 25.40 3.18 

Z40 7.06 3.13 .88 .250 1.750 5.310 6.810 .312 
179.32 79.50 22.35 6.35 44.45 134.87 172.97 7.92 

AA46 .830 .580 .265 . .13 .415 .340 .025 .50 
21.08 14.73 6.73 3.30 10.54 8.64 .64 12.70 . 

BB48 .50 .39 .225 .025 .07 .100 .250 .350 
12.70 9.91 5.72 .64 1.79 2.54 6.35 8.89 

CC51 
2.00 2.00 .75 .938. .13 1.750 .125 .375 

50.80 50.80 19.05 23.83 3.30 44.45 3.18 9.53 

0052 
2.00 2.00 .75 .900 .156 1.688 .125 .392 

50.80 50.80 19.05 22.86 3.96 42.88 3.18 9.96 

EE54 3.50 2.13 .88 . 250 1.750 3.250 .250 . 1.813 
88.90 54.10 22.35 6.35 44.45 82.55 6.35 46.05 

FF55 
1.40 :58 .73 2.59 -

35.56 14.73 18.54 65.79 -

FF56 
.98 .43 .47 1.70 -

24.89 10.92 11.94 43.18 -

FF57 
1.54 :72 .81 3.05 .82 

39.12 18.92 20.58 77.47 20.83 

FF58 
1.40 .58 .61 2.59 .64 

35.56 14.73 15.50 65.79 16.26 

tolerance x ±.1 xx ± .03 xxx ± .015 

*NOTES: 
MATERIAL & FINISH 
A 1. Header material CRS; Pin material; #52 alloy. 
Finish: electro tin hot-oil flowed, Cover material; cupro-nlckel. 
A2. Case material CRS; Pin material; #52 alloy; Covers stainless steel. 
Finish; gold flash per MIL-G-45204. 
A3. Case materia'l plastic. Pin material; Iron-nickel alloy. 
Finish; bright tin-plate per MIL-T-10727. 
A4.Case material aluminum. Finish; iridite. 
AS. Case material CRS. Finish; baked grey enamel over hot-tin dip. 

J 
.40 

10.16 

.40 . 
10.16 

.40 
10.16 

.40 
10.16 

.6 
15.24 

.58 
14.73 

.58 
14.73 

.88 
22.35 

.09 
2.29 

.04 
1.02 

.125 
3.18 

2.875 
73.03 

.06 
1.53 

1.00 
25.40 

1.00 
25.40 

.125 
'3.18 

A7. Case material aluminum. Finish; black enamel, Heat Sink; black anodize. 
AB. Case material aluminum. Finish; irldlte. Heat sink; black anodize. 
A9. Case material brass. Finish; nickel plate. 

MOUNTING 
81. Mounting bracket available on request. Add suffix 8 to part number. 

MARKING 
C1. For port markings t 2, and 3 see sp!'lclflcation data sheet. 
C2. Consecutive marking. n = no. of way power splitter. 

wt. NOTES' 
K ·L M N P Q R S T grams. 

.69 .58 .66 3.13 .81 .06 300.0 A1.C2.D9 
17.53 14.73 16.77 79.50 '20.58 1.53 

. 69 .55 . .66 5.72 .81 .06 500.0 AS.C2,010 
17.53 13.97 16.77 145.29 20.58 1.53 

.5/ .54 .66 8.34 .81 .06 700.0 AS,C2,011 
17.53 13.72 16.77 211.84 20.58 1.53 

.69 1.22 .66 5.72 .81 .06 500.0 AS,C2,012 
17.53 30.99 16.77 145.29 20.58 1.53 

.4 .5 1.30 .09 220.0 A7 
10.16 12.7 33.02 2.29 020 

/ 

.34 .50 1.50 1.00 .09 .38 4.00 30 2.60 440.0 AB 
8.64 . 12.70 38.10 25.40 2.29 9.65 101.60 7.62 66.04 D20 

.34 .50 1.50 1.00 .09 .38 4.00 1.50 5.00 700.0 AB 
8.64 12.70 38.10 25.40 2.29 9.65 101.60 38.10 127.00 020 

.73 .63 1.13 2.23 .125 .50 6.00 900.0 AB 
18.54 16.01 28.70 56.64 3.18 12.70 152.40 D6 

33.0 AS,C1,D6 

.37 .50 A3 
9.40 

.12 .300 .35 .50 A3 
3.05 7.62 8.89 

.46 2.18 1.688 .07 .750 .50 .80 .45 .29 50.0 A4, 81, D6 
11.69 55.38 42.88 1.78 19.05 12.70 20.32 11.43 7.37 

.144 3.53 .44 .415 .89 800.0 A4 or 014 
3.66 89.66 11.18 10.54 22.61 

6.4 A2 

.31 3.0 A1 
7.87 

1.25 120.0 A4,014 
31.75 

.50 1.00 1.25 225.0 A4,014 
12.70 25.40 31.75 

.44 .415 .89 250.00 A4,014 
11.18 10.54 22.61 

40.0 A9,015 

18.0 A9,016 

90.0 A9,017 

45.0 A9,018 

oz. = grams x ;0353 

CONNECTORS 
09. Connectors: Female SMA only. Male SMA available on request. consult factory. 

. 09. Connectors: 8NC standard. TNC on request (add $10.00 to unit cost), 
Female SMA on request (add $25.00 to unit cost). 
010. Connectors: 8NC standard, TNC on request (add $20.00 to unit cost), 
SMA on request (add $45.00 to unit cost). 
011. Connectors: BNC standard. TNC on request (add $35.00 to unit cost). 
SMA on request (add $65.00 to unit cost). 
012. Connectors: BNC standard. TNC 'on requ!'lst (add $15.00 to unit cost). 
SMA on request (add $35.00 to unit cost). 
014. Connectors: Please specify: Type N or SMA 
015. Connectors: male 8NC. female 8NC standard. Other combinations with SMA 
available on request (add $2.00 to unit cost). 
016. Connectors: male SMA. Female SMA only. 
017. Connectors: male N. female N standard. Combinations with BNC. SMA. TNC 
available on request (add $3.00 to unit cost). 
018. Connectors: male TNC. Female TNC only. 
020. Connectors: please specify. unless otherwise noted. BNC is standard. TNC. 
SMA or Type N (add $10.00 to unit cost). 

t;:;;I Mini-Circuits P.o. BOX 166. Brooklyn. New York 1.1235 (718) 934-4500 
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& outline drawings t;;;IMini.Circuits 
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EEM 1985 For manufacturers' sales offices, see yellow pages 

NOIE: Pin numbers do not 
appear on un~, 
For reference only. 
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3450 MICROWAVE . COMPONENTS 

case style outline dimensions 
& outline drawings 
case 

3450 

(1m) 

wt. NOTES· 
no. A B C D E F G H J K L M N P Q R S T grams. 

GG60 2.31 1.20 .60 .125 2.062 .30 .53 .63 
58.68 30.48 15.24 3.18 52.38 7.62 13.46 16.00 

HH 68 9.31 160 3.57 9.84 .25 .88 .36 .160 .34 .69 .54 .66 8.34 
236.47 40.64 90.68 224.54 6.35 22.35 9.14 4.06 8.37 17.53 13.72 16.76 211.84 

JJ77 1.50 1.13 .97 .50 .155 2.345 .14 .850 2.50 .10 .44 .75 .63 
38.10 28.70 24.64 12.70 3.94 59.57 3.55 21.60 63.50 2.54 11.17 19.05 16.00 

KK 81 .30 . .27 .23 .010 .042 .020 .100 .05 .05 .035 .036 .26 .575 
7.62 6.86 584 .25 1.07 .51 2.54 1.27 1.27 .88 .91 6.60 14.60 

tolerance x±.1 XX± .03 XXX± .015 

*NOTES: 
MATERIAL & FINISH 
A4. Case material aluminum. Finish; iridite. 

A5. Case· material CRS. Finish; baked grey 
enamel over hot-tin dip. 

A3. Case material plastic. Pin material; iron
nickel alloy. Finish; bright tin· plate per 
MIL-T-10727. 

GG 

KK 

1-1 --- A ----1'1 
o MeL 0001 

B 

~~=--,J 

E -----I 
4-40',50 DR 
2-PLACES 

C 

CONNECTORS 
D6. Connectors: Female SMA only Ma~ SMA 
available on request. 

D13. Connectors: BNC standard. SMA on 
request 
(add $130.00 to unit cost). 

D19. Connectors: BNC standard. SMA on 
request 
(add $15.00 to unit cost). 

A·------I 
r------D------, 
t------N------, 

.33 .06 
8.38 1.52 

.37 .54 
9.39 13.71 

JJ 

GND 

75.0 A4.D19 

1090.0 A5. D13 

.43 .150 .73 50.0 D6 
10.92 3.81 18.54 

.50 A3 
\It 

oz. - grams x .0353 

SD1A7 
TYP. 

l[f.: ~ RT 

. :JK 
- P 

C 

t:;JMini·Circuits P.O. BOX 166. Brooklyn. New York 11235 (718)934~4500 
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DINn1iaa 
DI 

Many manufacturers talk about quality rarely defining 
specific terms or numbers. 

Mini-Circuits guarantees quality ... clearly defined. 
Some manufacturers are content, and even boast, of their 
1.0% Acceptable Quality Level (AQL). But a 1.0% AQL 
means it is o.k. to pass a 1,000 lot size even if 3 rejects 
are found in a sample lot of 125 units. Mini-Circuits con
siders 1. 0% AQL dangerously inad~quate for today's sys
tems designers. Just one defective mixer or coupler 
appearing at the final test of a system can cause exten
sive delays and excess costs. 

So we at Mini-Circuits guarantee our customers 0.1% 
AQL; no rejects ... not even one ... on every order shipped. 
If you encounter one failure, repack the entire lot and ship 
it back to us, collect. We will 100% retest every unit and 
return the entire order promply, postage prepaid. 

It could cost us a lot of money. But we are not worried. 
We ship millions of RF signal-processing components, for 
thousands of military programs in the U.S. and over 20 
foreign countries, to Ught quality-control specs. 

We have utmost confidence in our automated assem
bly system, our practice of 100% screening each diode, 
microscopic inspection of all solder connections, screen
ing (burn-in, thermal shock, and gross/fine leak tests), 
complete encapsulation for shock and vibration, and 
thorough testing of each completed unit. 

We encourage you to add a 0.1% AQL on all of your 
specs, drawings and purchase orders. You are entitled to 
such quality. Mini-Circuits will meet the 0.1% AQL spec 
now. And we will continue our quest to even further im
prove quality. 

finding new ways ... 
setting higher standards 

t;:;J Mini-Circuits 
A DivISion of SCientific Components Corporation 

World's largest manufacturer of Double Balanced Mixers 
P.O. Box 166. Brooklyn, New York 11235 (718) 934-4500 

Domestic and International Telex 125460 International Telex 620156 

EEM 1985 For manufacturers' sales offices, see yellow pages MINloClRCUITS PG. 83 A·1779 



3450 MICROWAVE COMPONENTS 3450 

CUSTOM INTEGRATED COMPONENT SUBASSEMBLlES* Worth Hills 
North Hills' custom-engineered, integrated-component subas
semblies are used by many microwave systems manufacturers to 
provide a compact, high-performance alternative to circuits 
fabricated from discrete components. The benefits of our custom 
engineering and fabrication approach include: 
TECHNICAL BENEFITS 
• Better electrical performance by eliminating mechanical component 

interconnections 
• Reduced sensitivity to environmental extremes 
• Reduced mechanical complexity, size and weight since there are no 

cables, connectors or support brackets for separate components 
• A large choice of transmission line configurations yields optimal per-

formance of each component element 
• Improved reliability (better MTBF) 

ECONOMIC BENEFITS 
• Lower cQst-per-unit 

Our cost will usually be lower than the aggregated cost of discrete 
components; 

• Lower down time (reduced MTTR) 
Testing is quick and easy because there is only one suspect unit
one item to replace. 

• Easier vendor communication 
You have only one company to contact for after-the-sale support. 

• THREE YEAR WARRANTY ON ALL MICROWAVE PRODUCTS! 

* DEFINITION: Custom-engineered, integrated-component microwave 
subassemblies are "supercomponents" such as receiver front ends, 
which are designed and fabricated as a single unit, permitting optimi
zation of electrical performance within stringent size, weight and 

,environmental restrictions. 

STANDARD MICROWAVE COMPONENTS 
LAMINATED BANDPASS FILTERS 
ENCAPSULATED CONFIGURATION 
SERIES FL·1000CE 
FEATURES 
• Rugged 
• Highly stable over environmental extremes 
• Inexpensive 
• Readily available in both standard and custom passbands 

The series FL-l00OCE bandpass strip line filters are connectorized, encap· 
sulated devices consisting of photo-etched conductor patterns thermally 
laminated within a low loss, dimensionally stable dielectric medium .. They 
are particularly attractive for. use in equipment that operates under ex
treme temperature, humidity, shock and vibration stresses. These units are 
small size, lightweight, have moderately low insertion loss, and arevirtu
ally immune to long-term electrical performance degradations. 

MINIATURE GHz BP FILTERS 
SERIES FE· 
The series fE- Bandpass Filters are of the Evanescent TE Mode type. 
Because this filter is realized in channel structures operating below cut
off, high "Q" low·loss filters can be obtained. These filters are less com
plex and usually smaller in siie than other filters of similar electrical 
characteristics; e.g_, combline, inten:figital or waveguide. 

These filters can be provided with either Chebyshev or Butterworth 
characteristics. Typically, 2 to 15 sections offer passbands of 2 to 24 
percent 

TROPOSCATTER 
5.0 GHz DOWN CONVERTER 

AND CONDUCTOR PATTERN 
THIS MICROWAVE DOWN CONVERTER IS JVST ONE EXAMPLE OF OUR CUSTOM 
INTEGRATED-COMP01'IENT SUBASSEMBLIES: 
Downconverters • Multicouplers • Low-Noise Amplifiers • Phase Detectors 
Mixer-Preamplifiers. Receiver Front Ends. RF Switch Matrices. Upconverters 
RF Amplifiers Filters. Antenna Systems • Power Dividers 

TYPICAL PERFORMANCE 
Model No. of Passband 

No. Sections (MHz) 
FL-1832CE 3 860-900 
FL-l608CE 8 2840-3300 
FL-1691CE 5 3540-4300 
FL-1868CE 5 4275-4980 
FL.l713CE 8 5910·6480 
FL·1582CE 7 6455-7140 
FL-1496CE 6 7425-8085 
FL·1541CE 7 8300·9050 
FL-1656CE 7 10000-10650 
FL-1263CE 6 10000-11680 
FL-1724CE 6 12120-12640 

SPECIFICATIONS 
Center frequency, Fe: 

700 MHz to 18 GHz 
3-dB bandwidth (% of F.,): 

2 to 24 . 
Number of sections (n): 

2 to 15 
Nominal impedance level: 

50 ohms input and output 
VSWR at Fe: 

1.35:1 typically 
Connectors: 

Type SMA 

Worth Hills 

Loss @fo Rejection 
(dB) From fo 
0.95 34 dB@ ±140 MHz 
1.05 66 dB @ ±630 MHz 
0.80 32 dB @ ±880 MHz 
0.35 29 dB@ ±749 MHz 
l.60 65 dB @ ±850 MHz 
1.20 68 dB@ ±1065 MHz 
1.30 55 dB @ ± 1250 MHz 
1.50 69 dB @ ± 1075 MHz 
1.90 68 dB @ ±1250 MHz 
1.85 72 dB@±1540MHz 
2.10 67 dB@ ±1300 MHz 

dn 
See our Wideband POWER DIVIDER/COMBINER, HYBRID TRANSFORMER and TERMINATION advertisement in SECTION 5600. 
FOR MORE INFORMATION, PLEASE CALL OR WRITE MICROWAVE SALES ENGINEERING AT: . 

Some examples of 
the Series FE· 

N~ Worth Hills ~lectronics, INC. 
/ 1 ALEXANDER PLACE, GLEN COVE, NY 11542-3796 / TELEX: 46-6886 I TEL. (516) 671-5700 

A·1780 For manufacturers' sales offices, ,see yellow pages EEM ·1985 



3450 MICROWAVE COMPONENTS 

plus a complete, 
computerized Anechoic 

AntennalComponent/Sub-System 
Test Facility 

Premier Microwave Corporation has been 
serving the Microwave Industry for almost 
half a century with narrow- and broad-band 
waveguide, strip and coax components and 

sub-systems. We design, manufacture and 
test fixed, variable and dc-controlled products, 
both active and passive, with emphasis on a 
superlative ferrite engineering section. 

Write fora complete catalog of standard and custom microwave 
components and sub-systems, or send your specifications for 
evaluation/price/delivery to: 

PREMIER MICROWAVE CORP. 
a subsidiary of Comtech, Inc. 
33 New Broad St., Port Chester, NY 10573. (914) 939-8900 
Designers and manufacturers of Rotary Joints, Ferrite Devices, 
Front Ends, Antennas and other microwave system components. 
Automated-computerized antenna test pattern facility available. 
Qualified personnel are invited to send resume and salary requirement to 
Director of Personnel, Premier Microwave Corp., 33 New Broad Street, 
Port Chester, N.Y. 10573. 

3450 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1781 
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\ 

Circulato-rs & ,Isolators (Drop-In Type) 

Isolators 
POWER RATING 

FREQ. BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 
RANGEIGHz) =~ % dB min. LOSS max. TEMP. POWER POWER TEMP (INCHES NOMINAL) 

dBm .... ·C. 
0.5-0.7 29"0401 3 20 0.7 1.25 -54 to +95 
0.7-1.0 29"051)1 5 20 0.6 1.25 ,-5410+95 
1.Q.l.3 29*1401 10 20 0.5 1.25 -54 to +95 
1.:71.66 29*1501 10 20 0.5 1.25 -5410+95 
1.66-2.0 29*1601 ,5 20 0.5 1.25 -5410+95 
2.Q.2.5 29*3401 j 20 0.5 ;.25 -5410+95 
2.5-3.7 ,29*3501 10 20 0.6 1.25 -5410+95 
2.5-3:7 29*3601 ,5 18 0.6 1.30 -5410+95 
3.7-4.6 29*6401 5 18 0.8 1.30 -5410+95 
4.&6.2 29*6501 10 18 0.6 1,30 -5410+95 
6.2-11;0 29*6601 10 18 0.6 1.35 -5410+95 
8.Q.l0.0 29*9401 10 18 0.6 1.35 -5410+95 
10.Q.12.0 29*9501 10 18 0.6 1.35 -5410+95 
12.Q.15.0 29*2401 10 17 0.8 1.45 ·5410+95 
15.Q.18.0 29*2501 10 17 0.6 1.45 -5410+95 

* Specify cenler frequency when ordering. Model deslgnallon will be completed by TRAK 

NOTE: Circulators are also available. 

KW WATTS ·C. L W H 
0.1 1.0 +95 1.00 x 1.00 x 0.30 
0.1 1.0 +95 1.00 x 1.00 XO.3O 
0.1 1,0 +95 1.00 x 1.00 x 0.30 
0.1 1.0 +95 1.00 x 1.00 x 0.30 
0.1 1,0 +95 .0.75 x 0.75 x 0.25 

0.1 1.0 +95 0.75 x 0.75 x 0.25 
0.1 1.0 +95 0.75 x 0.75 x 0.25 
0.1 1.0 +95 0.50 x 0.50 x 0.25 
0.1 1,0 +95 0.50 x 0.50 x 0.25 
0,1 1.0 +95 0.50 x 0.50 x 0.25 
0.1 1.0 +95 0.50 x 0.50 x 0.25 
0.1 1.0 +95 0.50 x 0.50 x 0.25 
0.1 1.0 +95 0.50 x 0.50 x 0.25 
0.1 1.0 +95 0.50 x 0.50 x 0.25 
0.1 1.0 +95 0.50 x 0.50 x 0.25 

Circulators & Isolators 
The MicropuckN family of circulators and isolators was, similar to the mounting used on some power transistors. This 

designed to maximize the use of isolators and circulators in construction has input and output tabs located 1800 from 
stripline and microstrip applioations. They are easy-ta-mount each other as opposed to the 1200 separation of the round 
devices with magnetic shielding which prevents detuning or version. This provides an alternative choice for system de
changes in performance when operating in magnetic fields or signers who prefer the screw-down mounting and can allow 
in close proximity to ferrous metals. The round design and tab the extra space It requires. 
lead configuration allow installation at a reduced cost, replac- Specifications for these microminiature ferrite devices are 
ing millinQ operations with a simple drilled hole. as good as you'll find anywhere. Look at the data and call our 

The MlcropuckN isolator isalso available in a flange mount ferrite sales group or local representative. 

Flange Mount Micropuck™lsolators 
MODEL # FREQUENCY BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVG. HEAT SIZEL x W xH 

IGHz) % dB min. LOSS MAX. TEMP. PWR PWR SINK INCHES 
dB max. ·C, watta watta TEp·C. 

Fe*61 01 4-8 10 20 0.5 1.25 -5410+95 50 0.7 95 .62 x.375 x.21 
Fe*9001 8-12 10 20 0.4 1.25, -54 to +95 50 ' 0.5 95 .50 x.25 x.18 
Fe*2001 12-18 10 17 0.5 1.35 54 to +95 50 0.5 95 .50 x.25 x.18 

, FeA9101 11.-12 FULL BAND 16 0.7 1.45 -54 to +95 50 0.7 95 .62 x .375 x .21 
FeA2201 12-18 FULL BAND 17 0.7 1.50 -5510 +100 50 0.5 95 .50 x.25 x.18 . . Mlcropuck™ Circulators 

MODEL# FREQUENCY BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVG. HEAT SIZE 
IGHz) % dB min. LOSS MAX. TEMP··c. ~R ~R SINK DUt 

dB max. TEMP. INCH 
79*6101' 4-8 10 18 .5 1.30 -54 to +95 500 25 50 .375 
79*9001 8- 12 10 18 .4 1.30 -54 to +95 50 20 50 .250 
79*2001 12-18 10 17 .5 1.35 -54 to +95 50 20 50 .250 
79A9101 8-12 FULL BAND 16 .7 1.45 -S'Uoot95 50 20 50 .375 

Micropuck™ Isolators 
89*6101 4-8 10 20 .5 1.25 -54 to +95 
89*9001 8- 12 10 20 .4 1.25 -54 to +95 
89*2001 12-18 10 17 .5 1.35 -54 to +95 
89A2201 12-18 FULL BAND 17 .7 1.50 -54to+l00 
89A9101 8-12 FULL BAND 16 .7 1.45 -54 to +95 

*Specify center frequency when ordering. Model designation will be completed by TRAK 
NOTE: Upper frequency limit cannot exceed 18 GHz. 

50 .7 95 .375 
50 .5 95 .250 
50 .5 95 .250 
50 .5 95 .250 
50 .5 95 .375 

SIZE 
HEIGHT 

INCH 
.200 
.156 
.156 
.200 

.200 

.156 

.156 

.156 

.200 

DepL 101 4728 ......... 1' Boulevard. 'I'aanpa, Florida 33814 • (813) 884·1411 • 'I'LX: 12.827 • 'l'WX: 810-878·1140 
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Circulators & I solators (Octave and Broad . ) 
Bandwidth Coaxial Type 

Isolators 
FREQUENCY MODEL ISOLATION INSERTION 

RANGE # dB min. 
(GHz) 

1.0-2.0 60All0l· 15 
2.0-4.0 60A3001· 18 
2.0-6.0 60A3401 12 
2.6·5.2 60A30,,· 18 
3.o-S.0 SOA6301· 18 
4.0-8.0 6OA6001· 18 
5.0-10.0 60A6071· 18 
6.0-12.0 6OA92.01· 16 
6.0-18.0 60A2601· 12 
7.0-18.0 60A2171 13 
7.5-18.0 60A2301 14 
8.0-12.4 2089201· 20 
8.0-16.0 6OA2001· 17 
8.0-16.0 6OA2501 17 
8.0-18.0 60A2051· 14 
12.0-18.0 2082201· 18 
18.0-22.0 20AS021· 18 
18.0-26.5 60AS101· 14 

*These units are normally available from stock. 
NOTE: Circulalors are also available. 

Waveguide 
Isolators 

FREQEUNCY MODEL ISOLATION 
GHz # dB min. 

5.85-8.2 XB951U 30 
5.85-8.2 XB103LI 30 
7.05-10.0 XLl03LIA 30 
8.2·12.4 X956U 30 
8.2-12,4 XlI0UA· 30 
10.0-15.0 MlllU 30 
12.4-18.0 Ku915LI 30 
12.4-18.0 Kul10U· 30 
18.0-28.5 2561-1810* 25 
26.5-40.0 2571-1810* 23 

*These units are normally available from stock. 

Specillcalions subjecl 10 change wilhoul nolice. 

LOSS 
dB max. 

0.6 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.7 
1.0 

0.75 
0.9 
0.5 
0.5 
0.5 
0.6 
0.5 

0·7 
1.0 

INSERTION 
LOSS 

dB.max. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.5 

VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 
male. TEMP. POWER POWER TEMP. (Inc he. NomlnaQ 

"C. KW WATTS "C. L W H 
1.40 010+50 0.1 1.0 +50 1.60 x 1.60 x 0.75 
1.30 ·1010+70 0.1 1.0 +70 1.00 x 1.00 x 0.50 
1.65 -1010+60 0.1 1.0 +60 1.00 x 1.00 x 0.50 
1.30 -2510+60 0.1 1.0 +60 1.00 x 1.00 x 0.50 
1.40 -4510+85 0.1 .1.0 +65 0.75 x 0.75 x 0.50 
1.30 -4510+95 0.1 1.0 +95 0.75 x 0.75 x 0.50 
1.30 -5510+95 0.1 2.0 +95 0.75·xO.75 x 0.50 
1.35 -5510+95 0.1 1.0 +95 0.75 x 0.75 x 0.50 
1.67 -4010+80 0.1 1.0 +60 0.50 x 0.50 x .375 
1.58 -4010+65 0.5 "3.0 +65 0.50 x 0.50 x .375 
1.50 -5410+95 0.5 3.0 +95 0.50 x 0.50 x 0.50 
1.30 -5510+110 0.5 3.0 +95 0.50 x 0.50 x 0.50 
1.3.5 -4010+95 0.5 3.0 +95 0.50 x 0.50 x 0:50 
1.35 -4010+95 0.1 3.0 +95 0.50 x 0.50 x .375 
1.50 -5410+95 0.5 3.0 +95 0.50 x 0.50 x 0.50 
1.30 -5510 +110 0.5 3.0 +95 0.50 x 0.50 x 0.50 
1.30 -5410+95 0.5 3.0 +95 0.50 x 0.50 x .375 
1.50 -5410+95 0.1 1.0 +95 0.50 x 0.50 x .375 

VSWR POWER MAX. LENGTH WEIGHT WAVEGUIDE FLANGE 
BILATERAL KW W. INCHES OUNCES TYPE TYPE 

max. PEAK AVE. . NOMINAL 
1.15 20 20 5.00 32 RG-50/U UG-344/U 
1.15 20 20 6.13 56 RG-50/U UG-344/U 
1.15 5 20 6.13 36 RD-51/U UG-51/U 
1.10 10 40 4.50 24 RG-521U UG-39/U 
1.10 5 20 5.00 28 RG-521U UG-39/U 
1.15 10 10 5.00 32 WR-75 WR-75 

1.10 10 20 4.00 24 RG-91/U UG-419/U 
1.15 10 10 5.00 28 RG-91/U UG-419/U 
1.25 3 3 4.50 6.0 WR-42 UG-595/U 
1.15 3 3 4.125 5.5 WR-28 UG-599/U 

3450 
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COMPONENT DESCRIPTION 

FIXED RESISTORS Hot-Molded Composition 

Metal Film 

RESISTOR NETWORKS Thick Film (Cermet) Networks Ceramic I-SIP 
Conformal Coated C-SIP 
Ceramic I-DIP 
Military DIP 
Molded Plastic DIP 

Thin Film (Precision) Networks Standard DIP 
Voltage Divider 
Custom 

SWRFACE MOUNT Surface Attachable Resistor 
COMPONENTS Arrays SARA 

Standard Chip Resistors 

Cermet 
Hot-Molded Composition 

PANEL Cermet 
POTENTIOMETERS Conductive Plastic 

Hot-Molded Composition 

POWER TRANSISTOR High Voltage NPN Darlington 
COMPONENTS (PTC) Transistors 

High Voltage NPN Transistors 
Fast Recovery Rectifiers 
Power Modules 

MAGNETIC PRODUCTS 
Magnets 

• ALLEN-"BRADLEY 

TYPE/SERIES PAGE 

Types BB, CB, EB, GB, HB A-1787 
TypesGM, HM 
Types RN, RNK A-1788 

Series 100, 400 A-1789 
Series 700 A-1790 
Series 314, 316 A-1791 
Series 514, 516 A-1792 
Series 600 A-1793 
Series F08, F14, .F16 A-1794 
Series FGST1000 A-1795 
Series FC, FG A-1796 

Series 800 A-1798 
TypeBC A-1799 

Types S, 81, 85, 90, 94 
Types F, N, R, Y, BT 

MOD POT@, Type SP A-1994 
MOD POT@, Types M, 2000 A-1994 
MOD POT@, Types J, EJ, A-1994 

G,W,WR 

Various A-2068 
Various A-2068 
Various A-2068 
Various A-2068 

W5, R02,R03 A-1298 
M6, M7, M8, M9, M9B. M10 A.1300 

Electronics Group 
1201 South Second Street 
Milwaukee, Wisconsin 53204 

A-1784 For manufacturers' sales offices, See yellow pages EEM 1985 
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Vlshay A-19s4' I A-1979·1 A-1977 

II 
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=1 1 ... "'"'" 
A-1966 I A-19B6 

A-1967 A-19B7 
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4700 

BB-RCR05, Re05 

-~~~"'-""'," ........ ,.""~,-,.=~--~-

CB-RCR07, RC07 

EB-RCR20, RC20 

GB-RCR32, RC32 

HB-RCR42, RC42 

SPECIFICATIONS 
Vokage 

""er Resistance Raling 

RESISTORS 4700 

MiIIlimum 
Ambient 

Types DB, CD, ED, GO, 
HD,GM,HM 

Hot-Molded 
Fixed 
Resistors 
Allen-Bradley hot-molded composition resistors are high 
quality units intended for general purpose use in the 
electronics industry. 

Allen-Bradley Style ReR resistors not only meet all 
requirements of MIL-R-390OB but also exceed the S level 
(best level) of Established Reliability of 0.001 % failure rate 
per 1000 hours. And only Allen-Bradley resistors are 
available in S level reliability in all five wattage sizes over the 
entire resistance range. The S reliability level is indicated by 
a yellow 5th color band on the resistor body. 

Metal-clad hot-molded resistors (Types GM and HM) are 
fitted with metal clamps which surround the major portion 
of the resistor. The metal clamps provide rigid mounting 
and efficient heat transfer from the resistors to the metal 
chassis or panels on which they are mounted. 

For more information request Publication 
EC5021-2.1. 

DImensions in Inches (mUlimeters) 

Type 8170· C Range Tolerance (RMS) Temperature A B C 0 E F G 

BB 2.7 Ohms 10 "'5.10.20% 100 Megohms 0.145 0.062 WOO 0.Ql5 
1/8 wall 150\1 +1300 C 

RaIlS 2.7 Ohms 10 "'5.10% (3.68) (1.59) (25.40) (0.38) 
22 Megohms 

CB 
2.7 Ohms 10 

"'5.10.20% 100 Megohms 0.250 0.090 1.500 0.025 
1/4 watt 250\1 

RCIIl7 2.7 Ohms 10 "'5.10% (6.35) (2.29) (38.10) (0.64) 
22 Megohms 

ED 
1.0 Ohm 10 

"'5.10.20% 100 Megohms 0.375 0.140 1.500 0.033 
1/2 wall 350V 

RCR20 1.0 Ohm 10 "'5.10% (9.52) (3.56) (38.10) (0.84) 
22 Megohms 

GB 1.0 Ohm 10 
"'5.10.20% 100 Megohms 0.562 0.225 1.500 0.041 

1 wall &XN +1SOOC 
RCR32 1.0 Ohm 10 "'5.10% (14.29) (5.72) (38.10) (1.04) 

22 Megohms 

HB 10 Ohms 10 
"'5.10.20% 750V 100 Megohms 0.688 0.312 1.500 0.045 

2 watts 
RCR42 10 Ohms to "'5.10% &XN (17.46) (7.94) (38.10) (1.14) 

22 Megohms 

GM 
3_ r.o Ohm 10 &XN 

0.562 0.225 1.500 0.041 0.305 0.438 0.656 
22 Megohms (14.29) (5.72) (38.10) (1.04) (7.75) (11.1ll (16.67) 

"'5% 

tIM 
4_ 10 Ohms to "'10% 750\1 0.688 0.312 1.500 0.045 0.391 0.562 0.766 

22 Megohms (17.46) (7.94) (38.10) (1.14) (9.92) (14.29) (19.45) 

[ 
(Types BB·CB·EB-GB·HB) e ALLEN-BRADLEY 

EI Paso. Texas 79935 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1787 



4700 

TypeRN 

TypeRNK 

I) ALLEN-BRADLEY 

RESISTORS 

Types RN,RNK 
Metal Film 
Fixed Resistors 
1/4. Watt at 70° C 
10 Ohms to 1 Megohm 
±1% Tolerance, +5% Tolerance 
±100 PPM;o C, +200 PPMjOC 

FEATURES 

• Highly Stable Metal Film 
.TightTCR 

• Laser Trimmed Element 

• High Quality Performance 

• Standard Tape Reel Packaging 

• Box Packaging 
• Automatically Insertable 

4700 

Allen-Bradley metal fil~ resistors are high quality units, 
intended for general purpose use in the electronics 
industry. ' 

Nichrome resistance element provides stable , 
performance under load, in various environments, and on 
the shelf. Type RN performance characteristics are better 
than MlL-R-22684 (RL07) requirements. Type RNK 
performance characteristics are better than MIL-R-I0509 .. 
(RN55D) requirements.' 

For more information request Publication 
EC5030·2.1 (Type RN) or Publication EC5032·2.1 
(TypeRNK). 

SPECIFICATIONS 

Power Resistance 
Maximum 

,Type Tolerance RCWV Ambient at 70·C Range Temperature 

RN 74 Watt 10 Ohms to 
± 5,2% 250V + 155·C 

1.0 Megohm or Less 

RNK 74 Watt 10 Ohms to ±1% 
250V + 155·C 

LOMegohm or Less 

Configuration 249 "·x 
Opt" I , ...... IO\., pO.098) 0.8 ± 0.1!5 

C::J --L [2(0.024 ± 0.002) 

I _ 27.9 Min. _I_ -I:r 27.9 Min. J 
~(1.1) , I (1.1) I 

8.7Max. 
(0.284) 

Note: Dimensions in MiJlimeters (inches). 

EI Paso, Texas 79935 

A'1788 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 

I-SIP 
Single In-Line Package 

Tough new package 

Triple-Strength Leads 

fi" EPoxy-To-Lead 
\!:.J Connection 

1'3' Solder 
\2.) Joint 

Applications 

® 
Lead-To-Body 

,Force Fit 

Cross section of the 
solid ceramic body 
lit a lead hole location. 

V-Gl'OCM! 
concentrates 

the termination 
material In critical 

areas to maximize the 
conductMty of each Interface. 

RESISTORS 4700 

Series 100 
400 

Cermet 
Resistor Networks 
FEATURES 
• Solid Ceramic Body, with V-Groove 
• Triple-Strength Leads 
• 0.100 Inch (2,54mm) Lead Spacing 
• Two Package Heights: 

0.190 Inch (4,83mm), 0.350 Inch (8,89mm) 
• 6, 8 and 10 Pins 
• AutomaticaJ.ly Insertable 
• Permanent Laser Marking 
• Part Markings .,.- Side and Top 

For more information request Publication 
EC5420-2.1 

DIMENSIONS 
Low profile 100 series 

1_108AXXX. I 
6 PIN .578 (14.68) 

L-..- 8 PlN.778 (19.76) ± .010 (± 0.251----.1 
I - 10 P .. ·.1I78 (24.84) . - I 

PART NO. ~AX. 
DATE COOE (4,83 MAX.) 

1'1T""-n"--r:r-1r""""1'r-m _ ~ 

High profile 400 se.ries 

1_4OBAXXX 

.030+ .005 
- .010 

(0,76) 

,6P1N.578(14,68) , r- .:::::~ r:.~~ ± .010 (± 0.25)--j '. t 
.. PART NO. .350 MAX. WI OATE COOE (B,89MAX.) 

41-
.030+ .005 

- .010 
(0,76) 

Basic dimensions in inches. 

.020' .Q02 
DIAMETER 
(0,51 • 0,05) 

.040' .010 
(1,12' 0,25) 
.090 MAX. 

(2,29 MAX.) 

.020' .002 
DIAMETER 
(0,51 • 0,05) 

.040' .010 
(1,12' 0,25) 
.090 MAX. 

(2,29 MAX.) 

Dimensions shown in pareritheses are In miUimeters. 
- Pull-up and pull-down arrays - Current limiting resistors 

TOLERANCES 
- Transmission line terminators - ECL terminating networks 

- A wide array of custom designs 

GJ ALLEN-BRADLEY 

Dimensional Tolerance ±.005 (0,13) 
Angular ToleT.mCe ±5° Except as Specified. 

NOT TO SCALE 

Greensboro, North Carolina 27405 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1789 



4700 

C-SIP 

Single In-Line Package 

Durable Conformal Coating 

Pin 1 Indicator 
Top and Side 

Low Profile Package 

Thick Film Cermet Resistors 

0.100 Inch Lead Spacing 

Applications 

- Pull-up and pull-down arrays 

- Transmission line terminators 

- Current limiting resistors 

- ECL terminating networks 

GJ ALLEN-BRADLEY 

RESISTORS 4700 

Series 700 
Conformal Coated 
Cermet· Resistor . 
Networks 
FEATURES 
• 96% Alumina Substrate 

• Permanently Laser Marked, Top and Side 

• 0.100 Inch (2,54mm) Lead Spacing 

• Low Package Height' 
0.190 Inch (4,83mm) 

• 6,8 and 10 Pins 

• Durable Conformal Coating 

• Standard Circuits 

• High Quality 

For more information request Publication 
ECS440-2.1 

DIMENSIONS 
Low profile 700 series 

.010~ .002 
(0.25 ~ 0.05) 

~. ~~c.;-
. 100 ~ .010 NON-CUMULAnVE 

12.54 ~ 0.25/ 

.090 MAX • 
12.29MAX.i 

NOT TO SCALE 
Basic dimensions in inches. 

Dimensions shown in parentheses are in millimeters. 

Standard Markings 

A-BLogo 
A-B Part Number 
Date Code 
Pin #1 Indicator. 
Top and Side 

Greensboro, North Carolina 27405 

/ , 

A·1790 For .manufacturers' sales offices, see yellow pages EEM 1985 
j 



4700 

I-DIP 
Dual In-Line Package 

Standard network applications 

314A 3146 314E 316lRS 
316A 3166 316E 316L08 

314L10 

Pull-Up Resistor Transmission Digital Line 8 BIT R/2R 
Arrays for Un- Line Termination Ladder 
used TTL Gates Termination 

ECl and TTL 10 BIT R/2R 
Parallel High Power Gate Applications Ladder 
Speed Circuitry Pull-Up 

Network for 
Wired OR Con- Current D/A and NO 
figurations Limiting Converter 

with Bi Polar 
Pull-Down Logic Level or CMOS 
Applications Translation Switches 

TTL·MOS 
Inter/acing 

Digital Pulse 
Squaring 

DIMENSIONS 

"A" Maximum Number 

Decimal Metric of Leads 

.745 18,92 14 

.845 21,46 16 

.945 24,00 18 

Basic dimensions in inches. 
Dimensions shown in parentheses are in millimeters. 

TOLERANCES 
Dimensional Tolerance ± .005 (0,13) 

Angular Tolerance ± 5° Except as Specified. 

NOT TO SCALE 

rtD ALLEN-BRADLEY 

RESISTORS· 

. Series 314, 
316-

Cermet 
Resistor 
Networks 
FEATURES 

• Solid Ceramic Body 

• Solder Coated Leads 

4700 

• 0.100 Inch (2,54mm) Lead Spacing 

• Low Profile 
• 14, 16 and 18 Pin Construction 

• Automatically Inse'rtable 

For more information request Publication 
EC5410-2.1. 

NETWORK 

314M110 314M130 316T110 
314M120 
314M125 

APPUCATIONS 

Corroplement 
the 7520 
Series of Core 
Memory Sense 
Amps 

Core-Memory 
Sense Line 
Apolications 
with Two 711 
Du~ Voltage 
Comparators 

NO.1 PIN 
IDENTIFICATION 

STRIPE 

TTL toECl 
Translator 
Network 

"A" MAXIMUM ~ 

• A-8 PART NO. 
DATE CODE 

314XI0l 314Z 
316X101 

Interconnect Fixed Voltage 
Networks Attenuation 

Shorting 
with 

Applications 
Impedance 
Matching 

Matrix 
Interconnections 

Test Plugs 

~ 

(2~~ ! :j~J .125 :::: 

LEADSPACIIIIG (3,43'~;;) 
NON-CUMULATIVE • 

Standard Markings 
AB Logo 
A·B Part Number 
Date Code 
Pin #1 

Greensboro, North Carolina 27405 

EEM 1985 For manufacturers' sales offices. see yellow pages A·1791 
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4700 

I-DIP 
Dual In-Line Package 

General capabilities 

'Package Style 
Number of Pins 

RESISTORS 

Series 514, 
516' 

MiUtary' 
ResistOr, 
Networks 
M,IL-R-83401 
FEATURES 

• Solid C~ramic Body 

• Solder Coated Leads 
• 100% Screened per MIL-R-83401 

• Low Profile 
• 14 and 16 Pin Construction 

'. Automatically lnsertable 

• MIL-R-83401 Qualified 

For more information request Publication 
EC5430-2.1. 

4700 

Schematic 
Circuit layout 

Characteristic 
Temperature Coefficient 

M83401 Description M83401 .Description M83401 Description 
01 14 pin DIP A Isolated resistors K ±100 ppm;oC 
02 " 16 pin DIP B ReSistors with a M ±300 ppm;oC 

, Tolerance 
M83401 Description 

F ±1% 
G ±2% 
J ±5% 

DIMENSIONS 
"A" Maximum Number 

Oed_ Metric of Lea cia 

.745 18,92 14 

.845 21,46 16 

Basis: dimensions in inches. 
Dimensions shown in parentheses are in millimeters. 

TOLERANCES 
Dimensional Tolerance ±;OOS (0,13) 

Angular Tolerance ±5° Except as SJ*:ified. 

NOT TO SCALE 

_ ALLEN-BRADLEY 

common buss Resistance Range 
33 ohms to 1 megohm 

L"A"MAXIMUM~ 

, M8340102K1002GB 
01121 8224 

I 10K{\.± 2.0% 

Standard Markings 
Military Part Number 
Federal Source Code 
Date Code 
Pin 1 

Greensboro, North Carolina 27405 

A'1792 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 

C-DIP 

Dual In-Line Package 

Thick Film 
Cermet 

Resistors 

96% Alumina 
Substrate 

Applications 

~ Pull-up and pull-down arrays 
- Transmission line terminators 
- Current limiting resistors 
- ECL terminating networks 
- Logical level translation 

\ 
Molded Plastic 

Package 

e ALLEN-BRADLEY 

RESISTORS 4700 series600 
Molded Plastic 
Cermet Resistor 
Networks 
FEATURES 

• 96% Alumina Substrate 
• Durable Molded Plastic Package 
• 0.100 Inch (2,54mm) Lead Spacing 
• 14 and 16 Pin Construction 
• Automatically Insertable 
• Permanent Laser Marking 

For more information request Publication 
ECS442-2.1. 

DIMENSIONS 

020 t f 
(0508) MIn. .150 200 

t=:r--=,..-,:::::i-i=:r--='-'::=1"""""l=r"""=l . 1 (3.81) i5.08) MIIx. 

1 t + + + 025 t--.110 -:010 
----~ (2.79 ~:~~) 

.100 ± .010 Lead Spacing 
(2.54 ± .254) Non-Cumulative 

~ri~~) Max.14Pln~ 
~ .850 Max. 16 Pin -I 

(21.59) 

Standard Markings 
A-B Logo 
A-B Part Number 
Date Code 
Pin #1 Indicator. 

NOT TO SCALE 

Basic dimensions in inches. 
Dimensions shown 

in parentheses 
are in millimeters. 

TOLERANCES 
Dimensional 

Tolerance ± .005 (0,13) 
Angular Tolerance ± 5° 

Except as Specified. 

Greensboro, North Carolina 27405 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1793 



4700 RESISTORS 

Series F08, 
F14, 
F16 

Thin Film 
Resistor 
Networks 
FEATURES 
• 99.5% Alumina Substrate 

4700 

DIP 
Dual In-Line Package 

• Molded Epoxy DIP Package 
.0.100 Inch (2,54mm) Lead Spa<;ing 

• Low Profile 
.8,14 and 16 Pin Construction 

DIMENSIONS • Automatically lnsertable 
SeriesFOB8 

r:, i~~leSa,' t 

.300 ± ,015 
(7,62 ± 0,38) 

R 
F088104A 

• Meets Specifications of Characteristic V of 
MIL-R-83401 

Pin'l (6~! ~~) 
_----'-t 

.1 I, ,'.11. • 8132 
For more information request Publication 
EC5S12-2.1. ' 

:060 ~ .015 
(1.52 ± O.38) 

(+-.4,50M···1 I (11.43) 

,040 ± ,010 
(1,02 ±'O,25) 

~
---:-t .130± .015 
~(3.30 ± 0.38) 

. 215! .030 ~.135 +.015 
(5,46 _ 0.76) - .010 L-JLlL ,(3,43 ~g::) 
.018" .005 .100 ± .010 

(0,46 ± O,13) , (2.54 ,± 0,25) 

Series F14A, F148, F16A, and F168 

Standard Marking 
AS Part Number 
Date Code 
Pin #1 

Basic dimensions in inches . 
Dimensions shown in parentheses are in millimeters. 

TOlERANCES 
Dimensional Tolerance ±.005 (0,13) 

Angular Tolerance ±'50 Except as Specified. 

NOT TO SCAlE 

~£::~:)~f~' ~~t:::::]~~, 
~2± o~JL(;~~ !~~) ':J L j~025± ,015 

1 .170M"'l Top View (0,64 ± 0,38), 
(19,56) 

,060 ± 015 
,~~----"t,'13O±'015 (1,52 ± O,38} 

, ' - ~ - - -.---1(3,30 ± O,38} , 

,215±,030 ==r135 +.015 I" 770M----+j (5,46 ± 0,76) . - .010 • . ex. 
1 ' 343 +0,38 (19,56) 
L..- ~ ('-025) +-13O±.015 lL ' .-- ~,30 ± 0,36) 

.018 ± ,005 T 
(0,46±0,13) ,.215±,030 =r135+.015 

(5,46 ± 0,76) • -.010 

. (~,~!~~g) 1.....:. (343 +0,38 
14 Pin Package ,II .018 ± :005- 0,25) 

-11--(0,46 ;"'0,13) 

e ALLEN-BRADLEy'· ............ 

Standard network applications 

F14A 
Fl6A 

NElW,IORK FOB8 
F148 
F168 

APPUCATIONS 
Pull-Up Resistor 
Arrays for 

Matched 
Pairs 

Open TTL Gates 
Parallel High 
Speed Circuitry 

Wired OR 
Configurations 
Pull-Down 
Applications 

Tn.-MOS 
Interfacing 

Digital Pulse 
Squaring 

Current 
Limiting 

Transmission 
Line 
Termination 

Power Gate 
Pull-Up 

Logic Level 
Translation 

® 1 

F14A104 

8140 

Standard Marking 
AB Logo 
AB Part Number 
Date Code 
Pin #1 

Greensboro, North Carolina 27405 

A·1794 For manufacturers' sales offices, "see yellow pages EEM 1985 



4700 

Network schematic 

100 900 9K 90K 900K 9 MEG 

R1 R2 R3 R4 R5 

1 2 3 4 5 

Applications 

- Input attenuation 

- Range selection 
- Digital instrumentation 

. - Digital voltmeters 

- Digital multimeters 

DIMENSIONS 
Series FGSTIOOO 

R6 

6 

r ... f----- .900 ± .025 
(22,86 ± 0,64) 

9 

RESISTORS 4700 

Series FGST1000 

Precision 
Voltage 
Divider 

.200 MAX. 
(5,08 MAX) 

r-+l 

Standard 
Thin Film Resistor Networks 

FEATURES 

• 10 Megohms Range 

• 6 Decades Attenuation 

• 0.033% Resistance Ratio Match 

• 0 to 1000 Volts 

• Operating Temperature - ooe to 70°C 

• Storage Temperature - -6Soe to ISOoe 

For more information request Publication 
EC5520-2.1. 

Basic dimensions in inches. 

Dimensions shown in parentheses 
are in millimeters . ® FGST1000 AB . 550 ± .025 113,[ 1--____ B_S_X_X ____ --4 
TOLERANCE 

Dimensional Tolerance ±.OIS (0,38) 
Except as Specified. 

NOT TO SCALE 

.1ooTYP~ 
(2,54) ~I -11~ 

.017 ± .002 
(0,43 ± 0,05) 

11 ) .030 ~I ~ ~(O'76) 
135 + .015 
. - .010 

( 3,43 + 0,38) 
-0,25 

1)1 ALLEN-BRADLEY 
Greensboro, North Carolina 27405 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1795 
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4700 RESISTORS 4700 

• 
Applications 

These precision networks are ideally suited for use 
on any electronic equipment requiring close 
tolerances and/or low temperature coefficient 
resistors. Some of these applications are listed 
below. 

- Ladder networks 
- Digital multi meters 
- Current summing applications 
- Precision attenuators 
- . A/D and 0/ A converters 
- Communication equipment 
- Precision voltage dividers 
~ Telemetry equipment 
- Coding and decoding circuitry 
- Measurement bridges 
- Paging systems 

- • .. 

Hybrid network substrates - Allen-Bradley 
hybrid network substrates contain resistors, 
bonding pads and interconnections used in 
producing hybrid networks_ Allen-Bradley does not 
manufacture complete hybrid circuits, but does 
manufacture the basic hybrid network substrates. e ALLEN':'BRADLEY 

Series Fe, FG 
Precision 
T.hin Film 
Custom Resistor 
Networks 
FEATURES 

• 1K Ohms to 10 Megohms 

• ± 0.015% Tolerance 

• ± 0.015% Ratio 

• ± 25 ppmrC TCR 
• ± 5 ppm;oC TCR Tracking 

• SIP Package (ceramic) 
• DIP Packages (molded and ceramic) 

• Chip Resistor Networks (alumina or glass) 

• Hybrid Network Substrates (alumina or glass) 

For more information request Publication 
EC5510-2.1. 

T erinination and bonding pad material - Gold, 
with a minimum thickness of· 5000A, is used for all 
termination pads, bonding pads and inter
connections. This material is compatible with 
ultrasonic and thermocompression bonding , 
methods for attaching gold or aluminum wire, 
integrated circuit dice, LID's or beam leaded IC's. 
Chip capacitors can be attached by reflow solder 
methods,· 

Substrate material - Glass: Coming 7059 glass 
(Barium Alumino Silicate - electrically inert [Alkali
free)) .032 ± .005 inch (0,81 ± 0, 13mm) thick. 
Ceramic: 99.5% Alumina, .010 ± .001 inch (2,54 
±0,3mm) thick. 

User trimmable option - Chip and hybrid 
network resistors can be trimmed to tolerance by 
Allen-Bradley or, if needed, resistors can be 

Greensboro, North Carolina 27405 
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4700 RESISTORS 4700 
designed for active trimming by the user during final 
hybrid assembly operations to meet predetermined 
functional requirements. The amount of adjustment 
available is dependent on the initial resistance value, 
resolution, final value and available substrate area. 
The active trimming results in a positive resistance 
change only and can be done by mechanical 
methods or a laser. These networks are referred to 
as user trimmable resistor networks. 

Standard substrate sizes (in inches) -
.150 x .150 .350 x .150 .200 x .200 .600 x .200 
. 250 x .150 .450 x .150 .400 x .200 .250 x .250 

DIAGRAMS 

Bonding pad sizes - 5 mils x 5 mils minimum. 
Resistance range - 1K ohms to 10 megohms. 

Tolerances - Absolute: as low as ± 0.015% at 
+ 25°C. Ratio: as low as ± 0.015% at + 25°C. 

TCR - ± 25 ppmrC 
TCRT - ± 5 ppmrC 

Temperature ranges of operation - - 55°C to· 
+125°C or O°C to+70°C. Other ranges available. 

Power rating - Up to 50mw per resistor . 

Thin film custom resistor network suggestions 

ND - D/ A Converter Networks 

10 9 8 654 

Binary Code - Summing Ladder Network 

4.32R 4.32R 

T 12 11 10 9 6 2 

1-2-4-8 BCD Code Ladder Network 

R R RR R RR R R R R R 

T 14 13 12 11 10 6 

Binary Code - R/2R Voltage Ladder Network 

1-2-4-8 BCD Code G 

Ladder Network 

o 

c 
B_1R 

B_1R 

C 

G 

c I 

G 

I 

R 2R-T 

2R 2R-T 

R 2R-T 

R 2R-T 

R 2R-T 

9R~2R 2R-T 

R 2R-T 

R 2R-T 

2R-T 

2R 2R-T 

ND - D/ A Converter Networks for use with integrated circuit quad current switches 
R9 

&OK 
14 14 24 23 22 21 18 17 16 15 

Rl R22 
10K 15K 

13 

Rl0 R19 
10K 5K 

RI3 RI4 .{1I 10K 14K 5K 5K 
13 

RI R2 
R2 Rl. Rll 10K 20K 
20K lK 20K 

3 12 12 2 3 4 5 6 8 9 10 11 

R3 R17 R12 R18 
40K 14.0825K 40K 5K 

4 11 4 1.1 

R16 
14.0825K 

R4 R13 R20 
&OK 80K 48.95K 

5 10 5 10 

R5 R8 
10K &OK 

6 9 6 9 

Re R7 R15 R21 
20K 40K 937_6fl 5.876K 

8 7 ,8 

• 
5 

6 

7 

8 

9 

10 

11 

12 

12 

II) ALLEN-BRADLEY 
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Outstanding characteristics 

Surface mountable - Solder bumped termination 
pads allow surface mount to alumina, glass epoxy 
PWB's or porcelainized metal. Compatible with 
automatic placement equipment. 
Proven technology --.: Thick film resistance 
elements on 96% minimum alumina substrate. Over 
20 years of technological and manufacturing 
experience. 
Precision performance - Tight performance 
. characteristics provided by the thick film resistance 
material resulting in tight tolerance and tight TCR. 
Cost effective - Enables size and weight reduction 
with lower assembly cost. 

Electrical specifications 

Nominal resistance range - 10 Ohms to 
10 Megohms 

Resistor tolerance - Absolute ± 2% Standard 
± 1% Available 

Ratio ± 1% Standard 
±.S% Available 

Temperature coefficient of resistance 
(TCR) - ± 200 ppm;oC Standard 

± 100 ppm;oC Available 

TCR tracking - ± 100 ppmrC Standard 
± SO ppmrC Available 

Power dissipation rating individual resistors ~ 
. 12SmW at 70°C 

Temperature range of operation -
Industrial 0° to 70°C 
Automotive -40°C to 8SoC 
Military -SsoC to 12SoC 

_ALLEN-BRADLEY 

RESISTORS 

Series 800 
SARA 
Surface Attachable 
Resistor Arrays 
125m W at 70°C 
10 Ohms to 10 Megohms 
± 2% Tolerance 
± 200 ppm/DC TCR 
± 100 ppm/DC TCR Tracking 

FEATURES 

• Alumina Substrate 
• Thick Film Resistor Element 
• Environmental Protection Layer 
• Surface Mount 
• Standard and Custom Circuitry 
• User Trimmable 
• Standard and Custom Substrate 
• Footprints Compatible with DIP and SOIC 

For more information request Publication 
EC5450-2.1. 

Package power 0 
ratings -

SARA 
Footprint 

8 pin SOIC 
14 pinSOIC 
16 pinSOIC 
8 pin DIP 

14 pin DIP 
16 pin DIP 

Package Power on Glass 
Epoxy PWB to 70°C 

.2SW 

.40W 

.SOW 

.30W 

.SOW 

.60W 

4700 

(Ratings apply to devices meeting standard DIP and 
SOIC footprints.) 
o At 70·C power derates linearly from full rated power to 0 

wattage at +125·C. 

Rated continuous working voltage (RCWV) -
Based on nominal resistance (R) in ohms is individual 
Resistor {Power Rating X R or 100 volts, whichever is 
less. 
Temperature ran.se.of storage - -65°C to lS0°C. 

Greensboro, North Carolina 27405 
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4700 

Nominal resistance range -
5% - 10 ohms to 2_2 megohms, E24 series 
1% - 49_9 ohms to 2_2 megohms, E96 series_ 
Higher values available upon request. 

Standard ResIstance Values - 5~ (E24) 
10 15 22 33 47 68 
11 16 24 36 51 75 
12 18 27 39 56 82 
13 20 30 43 62 91 

RESISTORS 

Tr'PeBC 
Chip' 
Resistor 
1/8 Watt at 70° C 
±5%, 200 PPMr C 
±1%, 100 PPMr C 
Zero Ohm Jumper 

FEATURES 

• Thick Film Resistance Element 

• High Purity Alumina Substrate 

• Glass Passivated 
• Environmental Protecting Epoxy Coating 

• TightTCR 
• Standard Size, L6 x 3.2 x 0.6 mm 

• Wrap-around Termination 

• Inner Electrode Protection 

• Wave or Reflow Solderable 

• Surface Attachable 

For more information request Publication 
EC5UO-2.1. 

4700 

Standard Resistance Values - 1~ (E96) 
10.0 12.1 
102 12.4 
10.5 12.7 
10.7 13.0 
11.0 13.3 
11.3 13.7 
11.5 14.0 
11.8 14.3 

Epoxy Coating 

Protective 
Glass Film 

14.7 17.8 21.5 26.1 31.6 
15.0 18.2 22.1 26_7 32.4 
15.4 18.7 22.6 27.4 33.2 
15.8 19.1 232 28.0 34.0 
16.2 19.6 23.7 28.7 34.8 
16.5 20.0 24.3 29.4 35.7 
16.9 20.5 24.9 30.1 36.5 
17.4 21.0 25.5 30.9 37.4 

Chip Resistor Cross-Section 

ThiCk Film 
Resistance Element 

NiCkel Barrier 

Edge Tenmimltiorl-. 

e ALLEN-BRADLEY 

38.3 46.4 
39.2 47.5 
40.2 48.7 
41.2 49.9 
42.2 51.1 
43.2 52.3 
44.2 53.6 
45.3 54.9 

Solderable 
Coating 

56.2 68.1 82.5 
57.6 69.8 84.5 
59.0 71.5 86.6 
60.4 73.2 88.7 
61.9 75.0 90.9 
63.4 76.8 93.1 
64.9 78.7 95.3 
66.5 80.6 97.6 

DIMENSIONS 

I .. 3.20 f 0.15, 

D~O.'5 
0.20 + 0.40 _ I 1_ 11-0.20 + 0.40 

. _ 0.15 ---t ]4- I ~- 0.15 
(Sr?===JJ~ 0.60 ± 0.10 

0.5 Max. -.J f.- -.I I.- J.5 Max. 

Note: All dimensions in millimeters. 

Greensboro, North Carolina 27405 
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4700 

Standard 
Resistance 
Range 

Operating 
Temperature 

Resistance 
Tolerance 

Insulation 
Resistance 

Power 
Rating 
@ 75°C 

Temperature 
Coefficient 

Standard 
Load LHe 

Schematic 
(Highest pin 
configurations 
shown) 

14 

A·1800 

. RESISTORS 

BOURNS NIPWORKS, 1200 Columbia Avenue, Riverside, CA 92507 
TWX 910-332-1252, CBL BOURNSINC, TLX 676-423 • TEL (714) 781-5050 

BOURNS®- DIP RESISTOR NETWORKS 

4114R·001 
4116R·001 
Dual-in-line isolated 
resistor circuits 

22 ohms to 
2.2 megohms 

-55°C to 
+ 125°C ambient 

± 2% (50 ohms to 
2.2 megohms 

±10hm 
(22 ohms to 49 ohms) 

10,000 megohms 
minimum 

(Derating curve) 
Package 
14 pin - 2 watts 
j 6 pin - 2.25 watts 
Single resistor -

0.25 watt 

±100ppm/oC 
(50 ohms to 2.2 megohms) 
± 250ppml °C « 50 ohms) 

±1.0% 

R 

0JW'v-0 
, , 

()-IW!y-() 

R 
160-JVVv-0 1 

4114R·002 
4116R·002 
Dual-in-line bussed 
,resistor circuits 

22 ohms to 
2.2 megohms 

-55°C to 
+ 125°C ambient 

± 2% (50 ohms to 
. 2.2 megohms) 

± 1 ohin 
(22 ohms to 49 ohms) 

10,000 megohms 
minimum 

Package 
14 pin - 2 watts 
16 pin· 2.25 watts 
Single resistor -

0.125 watt 

±100ppm/0C 
(50 ohms to 2.2 megohms) 
± 250ppm/oC « 50 ohms) 

±1.0% 

"- R 

"- R 

16"-0-_ ...... "" 'Y-O 1 

4114R·003 
4116R·003 
Dual-In-line terminator 

R1 R2 

180 ohms 390 ohms 

220 ohms 270 ohms 

220 ohms 330 ohms 

-55°C to 
+ 125°C ambient 

± 2% (50 ohms to 
2.2 megohms) 

10,000 megohms 
minimum 

4114R-003 
Package - 2 watts • 
Single resistor - .125 watt .. 

4116R-003 
Package - 2.25 watts 
Single Resistor· .125' watt 

±100ppm/oC 

±1.0% 

I R1 

R1 

ro. AI 

[ R1 

"' 
AI 

"' 
AI 

"' 

AI 1 R, 

"' 
" AI 

AI 

"' 
"' IRr:.", J ..... 1 

~ 

4700 

4114R·008 
TTL to ECL translator 

R1 I R2 R3 

180 I 270 
ohms ohms 

-55°C to 

820 
ohms 

+ 125°C ambient 

± 2% (50 ohms to 
2.2 megohms) 

10,000 megohms 
. minimum 

Package - 2.0 watts 
Single resistor· 

0.125 watt 

± 100ppm/oC 

± 1.0oJb 

160-<1-------01 

Custom ReSistor Networks are available In both DIP and SIP configurations. Specifications subject to chang~ Without notice. 

For manufacturers' sales offices, see yellow pages EEM 1985 



4700 

BOURNS® SIP RESISTOR NETWORKS 
4114R-064 
4116R-064 
Logic memory network 

Pass Thru Pull-Up 

"R1 "R2 

20 ohms 1K 

30 ohms 1K 

40 ohms 1K 

-55°C to 
+ 125°C ambient 

±2% or ± 1 ohm 

10,000 megohms 
minimum 

Package 
14 pin - 2 walts 
16 pin - 2.25 watts 
Single resistor -

0.125 walt 

±100ppm/oC 
(50 ohms to 2.2 megohms) 
± 250ppm/oC « 50 ohms) 

±1.0% 

"Other values available. 

4306R-101 
4308R-101 
4310R-101 
Single-in-line bussed 

22 ohms to 
2.2 megohms 

-55°C to 
+ 125°C ambient 

± 2% (50 ohms to 
2.2 megohms) 

± 1% (22 ohms to 49 ohms) 

10,000 megohms 
minimum 

6 8 
walt 

Package 0.75 1.0 
Single 0.2 0.2 
resistor 

±100ppm/oC 

10 

1.25 
0.2 

(50 ohms to 2.2 megohms) 
± 250ppml °C ( < 50 ohms) 

±1.0% 

,...----r\"1I'v-C 10 

4310 

4308 

'--'--'--'----0 PIN NO.1 

RESISTORS 

4306R-102 
4308R-102 
4310R-102 
Single-in-line isolated 

~ H1T"fTrT 

22 ohms to 
2.2 megohms 

- 55°C to 
+ 125°C ambient 

± 2% (50 ohms to 
2.2 megohms) 

± 1 % (22 ohms to 49 ohms) . 

10,000 megohms 
. minimum 

6 8 10 
watt 

Package 0.75 1.0 1.25 
Single 0.2 0.2 0.2 
resistor 

± 100ppm/oC 
(50 ohms to 2.2 megohms) 
± 250ppml °C ( < 50 ohms) 

±1.0% 

~' 
~"In=] ,~rs 

430eC 

'-'--'--'----0 PIN NO.1 

4306R-104 
4308R-104 
4310R-104 
Single-in-line dual terminator 

R1 R2 

180 ohms 390 ohms 

220 ohms 270 ohms 

220 ohms 330 ohms 

3000 ohms 6200 ohms 

-55°C to 
± 125°C ambient 

± 2% (50 ohms to 
2.2 megohms) 

± 10Al (22 ohms to 49 ohms) 

10,000 megohms 
minimum 

6 8 10 
watt 

Package 0.75 1.0 1.25 
Single 0.20 0.25 0.25 

resistor 

± 100ppm/oC 

± 1.0oAl 

AI 

R2 

R2 

R2 

R2 

" 
'-----0 PIN NO.1 

Specifications subject to change without notice. 

4700 

15 
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4700 

Resistance 
Range 

Operating 
Temperature 

Resistance 
Tolerance 

Insulation 
Resistance 

Power 
Rating 
@7SDC' 
(low profile) 

Temperature 
Coefficient 

Standard 
Load Life 

Profiles 

Schematics 

RESISTORS 4700 

. ® 
J30'U'RNS 

BOURNS® MODEL 4600 SERIES CONFORMAL COATED SIP NETWORKS 

4600X-101 
Bussed, pin 1 common to aU resistors 
4-14 pins available 

4600X·102 4600X·104·R1/R2 
Isolated resistors Dual terminator 
4, 6, 8, 10, 12 or 14 pins availabie 4-14 pins available 

~--------------------~~----------------------, 

22 ohms to 2.2 megohms 

-55°C to +125 DC ambient 

±2% or ± 1 ohm 

10;000 megohms minimum 

6 8 10 
watt 

Package 0.75 1.0 1.25 

Single resistor 0.2 0.2 0.2 

± tOOppm/oC (::: 50 ohms) 
± 250ppm/ oC « 50 ohms) 

±1.0% 

Maximum seated package height 
low -0.200" 

medium - 0.250" 
high - 0.350" 

PIN NO.1 

22 ohms to 2.2 megohms 

±2% or ±1 ohm 

10,000 megohms minimum 

6 8 10 
watt 

Package 0.75 1.0 t.25 

Single resistor 0.3 0.3 0.3 

± 100ppm/oC (:::50 ohms) 
± 250ppm/ oC « 50 ohms) 

±1.0% 

Maximum.seated package height 
low - 0.200" 

medium 0.250" 
high - 0.350" 

~c 
~Ir~ 

4606C 

R1 R2 
180 ohms 390 ohms 
220 ohms 270 ohms 
220 ohms 330 ohms 

3000 ohms 6200 ohms 
other values available 

-55°C to + 125°C' ambient 

±2% or ±1 ohm 

10,000 megohms minimum 

6 8 10 
watt 

Package 0.75 1.0 1.25 

Single resistor 0.20 0.20 0.20 

± 100ppm/oC 

±1.0% 

Maximum seated package height 
low - 0.200" 

medium 0.250" 
high - 0.350" 

10 

R2 

R2 

R2 

R2 

R2 

R2 

R2 

16 *Higherpower ratings are available on medium or high profile. 

A·1802 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

BOURNS® TRIMMERS· PANEL CONTROLS 
RESISTOR NETWORKS 

PRECISION POTENTIOMETERS 
IN STOCK FROM 

ADVACOM, INC. 
McKean, PA 

(814) 476-7774 

BOURNS® TRIMMERS· PANEL CONTROLS 
REgSTOR NET~RKS 

PREClgON POTENTIOMETERS 
III STOCK FROM 

~".' ......... ~ HOUSTON, TX DALLAS, TX AUSTIN, TX 
~ (713)879-2727 . (214) 239-2750 (512) 458-3555 

TX (800) 392-2680 TX (800) 442-1811 TX (800) 252-9992 
Harrison Equipment Co., Inc. NAT'L (800) 527-0900 

BOURNS® TRIMMERS · PANEL CONTROLS 
RESISTOR NETWORKS 

PRECISION POTENTIOMETERS 
III STOCK FROM 

ALBUQUERQUE, NM LAS CRUCES, NM PHOENIX, AZ 
(506) 293-6161 (505) 523-4578 (602) 277-7281 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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4700 RESISTORS 

'This 20th Edition of the Caddock Electronics Gen
eral Catalog qescribes over 150 in-production models of 
precision discrete resistors and resistors networks that 
utilize Caddock's high-stability, extended-life Mi.cronoxlB> 
and TetrinoX@ resistance films. With 20 years of experi
ence and an exceptional record of in-circuit performance 
and reliabilility, Caddock Electronics continues to lead 
the industry in the development, production and on-time' 

,delivery of high performance film resistors. 

Caddock',s Advanced Resistor Technology Provides 
Many Exceptional Performance Advant~ges: 

Caddock's adva,nced resistor technology began in 
1962 wilhthe introduction of Micronox® harsh-environ
ment high-power and high-voltage resistors. The Caddock 
technology was lurther extended in 1975 with the devel
opmentol the TetrinoxTM resistance system that made 
possible the introduction of low TC, ultra-stable resistors 
and resistor 'networkS. 

T11ese' technological advances have provided the 
electronics industry with a selection of precision resistor 
types that achieve many high-performance advantages: 

• Precision - Tolerances as close as 0.01 % . 

• Long-Term Stability - Better than 0.005% per 1000 
hours of operation under full load operating conditions. 

• Higher Power Ratings - Up to five times higher than 
other resistor technologies. 

• High Operating Temperatures - Up to +275°C. 

• Ultra-Low Temperature Coefficients - Standard to less 
than 10 PPM/oC and custom values as low as 2 PPM/oC. 

• Unit-to-Unit Uniformity - The inherent consistency of 
Caddock's film resistor technology assures the 
highest unit-to-unit uniformity of performance. 

Page C 1 

High Performance 
Film Resistors 

Caddock's Exclusive Non-Inductive Performance 
Is Available in Both High-Power and ' 
High-Voltage MicronoX® Film Resistors. 

For wide-band, high frequency applications, the ad
vantages of Caddock's Exclusive Non-Inductive Design 
are available in most 
models of Micronox® 
resistors. This spe
cial serpentine pat
tern provides for 
neighboring lines to 
carry currents in op
posite directions, 
thereby achieving 
maximum cancella
tion of flux fields 
over the entire length 
of the resistor. 

The result is a 
truly non-inductive resistor that is about as inductive as a 
straight piece of wire the length of the resistor body. This 
efficient design means faster settling times and minimum 
distortion in all types of high frequency circuits. 

The High-Performance Capabilities of Caddock 
Film Resistors Can Provide Improved Accuracy 
and Stability to Precision Circuitry: 

Because of the special advantages of Caddock's 
resistance film technology, Caddock High Performance 
Film Resistors are often specified in the precision circuits 
that ultimately establish the overall accuracy and stability 
of the equipment. 

Examples of such applications include many types of 
precision high-voltage supplies and voltage references 
that have achieved imoroved ,accuracy and extended-life 

stability through the use of Caddock Type MG 
Precision High-Voltage ReSistors and Type 

T912 Precision Resistor Networks. 

Additional examples of the application 
of this advanced resistor technology 

include the industry-wide use of 
Caddock Type 1776 and Type 1787 
Precision, Decade Divider Resistors 
in the signal input circuits of labora
tory and bench-type digital voltage 
and current measuring instruments. 

An introduction and index to 
these Caddock resistor technologies 

is provided on the next page. Additional 
information and technical as!listance is also 

available directly from our technical staff; 

We welcome your call. 

CAOOOCK 
ELECTRONICS, INCORPORATED. 

4700 
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Index to Caddock 
High Performance 

Film Resistors 

RESISTORS 

Precision High Voltage Resistors and High Voltage Divider Networks 
Type MG Precision High Volage Resistors 

Tolerances of 1.0% to 0.1 %, TC of 80 PPM/o C Pages C3 and C4 
Type TG Precision Low TC High Voltage Resistors 

TC of 25 PPM/oC from -55°C to +125°C Page C5 
~~-'-~ Type THV Precision High Voltage Divider Networks 

Ratio TC to 10 PPM;oC, Ratio Tolerances to 0.25% Page C6 

Power Film and Precision Film Resistors 

---tl ___ Jt= .. ~u. 

Type MS and MR Power Film Resistors 
Operating Temp. to +275°C, Power Ratings to 15 Watts 

Pages C7 and 08 
Type MM and ML Precision Film Resistors 

High Temperature Resistors for Geophysical, Aerospace 
and Industrial Requirements. 

Type MV Low Resistance Power Film Resistors 
Values from 1 ohm to 50 ohms, Power to 10 Watts, 
Operating Temp. to +275°C and Non-Inductive Design 

Type MP Chassis Mounted Power Film Resistors 
15 Watt and 30 Watt Rating with 
Center Screw Chassis Mounting 

Page C9 

PageC10 

Page C23 

Power Radial Lead and Extended Resistance Range Radial Lead Resistors 
Type MK 132 and MK 120 Precision Film Resistors 

3/4 Watt Rating at +125°C, 10 Ohms to 5 Meg. 
Type MK632 and MK620 Extended Resistance Range 

Resistance Range from 2 Meg. to 100 Meg. 

Pages C11 and C12 

Pages C11 and C12 

Low Temperature Coefficient Precision and Ultra-Precision Film Resistors 
Type TK Temp-Stable Precision Film Resistors 

Resistance Range of 1 kohm to 10 Megohms, TC of 10 PPM/oC, 
Operating Temp. from -55°C to +125°C, Tolerances to 0.05% 

Type TF Low TC Ultra-Precision Film Resistors 
Resistance Range from 1 kohm to 125 Megohms, 
TC to 5 PPM/oC, Tolerances to 0.01% 

Pages C13 and C14 

Page C15 

Precision and Ultra-Precision Standard Networks and Custom Resistor Networks 

I .. 

Type T912 and T914 Precision and Ultra-Precision Networks 
2 Resistor and 4 Resistor Networks with Matched Characteristics, 
Ratio Tolerances to 0.01%, Ratio TC to 2 PPM/oC Page C16 

Type 1776 Precision Decade Resistor Voltage Dividers 
Input Voltage Dividers for Digital Multimeters and other 
Range-Switching Circuits, 32 Models Pages C17 and C18 

Type 1787 Precision Current Shunt Resistor Networks 
2-, 3-, and.4-step Current Shunt Networks for 
Current Sensing in Multi-Range Instrumentation Pages C19 and C20 

Type 1794 Custom Low TC Precision SIP Resistors Networks 
Ratio TC to 5PPM/o C, Ratio Tolerance to 0.025%, 
Resistance Range from 500 ohm to 50 Meg. Page C21 

Type 1789 Custom Precision SIP Resistors Networks 
Ratio TC to 15PPM/oC, Ratio Tolerance to 0.05% 
6 Resistance Ranges from 1 ohm to 10 KOhm Page C22 

CADDOCK Page C2 

ELECTRONICS. INCORPORATED 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 • PHONE: (714) 788-1700 • TWX: 910-332-6108 

4700 
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4700 RESISTORS 4700 

Type MGPrecision 
·High-Voltage Resistors 

.. Highest Long-Term Stability Combined with Precision Tolerances and TC of 80 PPM/o C. 

Caddock's Micronoxeresisiance films are the source of 
the Type MG Precision High Voltage Resistors' outstanding 
combination of performance features: 
• Single-resistor values as high as 2000 Megohms; 
• Maximum continuous operating voltages as high as 

30,000 volts. 

• Overvoltage capabilities of 1SO% of the standard working 
voltages for all mo(lels and values. 

• Resistance Tolerances from ± 1.0% to ± 0.1%. 

• Standard temperature coefficient of 80 PPM/oC in com
bination with resistance tolerances as tight as ±0.1 %. 

- plus 

• Typical extended life stability of 0.02% per 1000 hours as 
demonstrated by reliability testing. 

This exceptional performance has been proven through 
many years of use in equipment that demands the highest 
reliability and stability,. including TWT amplifiers, X-ray 
systems, geophysical instrumen·ts and·medical electronics. 

Model Watt· Ma •• Oper. TC Resistance 
No. age Continuous Temp. Oielect. ppm! 

Oper. Volt (Max.) Str'glh OCt Min. Mal. A 

MG650 .5 600 2~5°C 750 SO 200!! 5 Meg .313 
::'::.020 

MG655 .5 600 225° C 750 SO 200~! 8 Meg .313 
·',.030 

MG660 .6 1,000 225°C 750 SO 400!! 10 Meg . 500 
::'::.030 

MG6S0· 2,000 225°C SO 600U 20 Meg .750 .8 750 +.030 

MG710 ·1.0 4,000 225°C 750 SO SOO!! 50 Meg 1.000 
+.040 

.400· MG712 .6 1,000 225°C 750 80 SOO!! 20 Meg .. 060 

MG714 1.0 1,000 225°C 750 SO 200~' 20 Meg .562 
'.060 

MG715 1.0 2,000 225°C 750 SO 400!! 50 Meg .750 
+.060 

MG716 1.5 4,000 225°C 750 SO 600!! 75 Meg 1.000 
+.060 

MG717 1.5 2000 . 225°C 750 SO .710 
600~! 75 Meg ~·.050 

MG720 2.0 6,000 225°C 750 SO IK 150 Meg 1.500 
+.OSO 

MG721 2.0 4,000 225°C 750 SO 200!! 100 Meg 1.000 
::'::.050 

MG725 2.5 10,000 225°C 750 80 1.5K 200 Meg 2.000 
+.080 
1.500 MG730 3.0 6,000 225°C 1000 80 500~! 250 Meg 7.0S0 
2.000 MG735 3.6 10,000 225°C 1000 sd 750~! 300 Meg +.OSO 

MG745 5.0 15,000 225°C 1000 80 IK 500 Meg 3.000 
+.100 

MG750 5.0 10,000 225°C 1000 SO <i00!! 500 Meg 2;125 
+.060 

MG7S0 7.5 15,000 225°C 1000 80 600~! 750 Meg 3.125 
+.060 

MG7S5 S.O 20,000 225°C 1000 SO SOO!! 1000 Meg 4:000 
±.120 

MG810 10.0 25,000 225°C 1000 SO IK 1250 Meg 5.000 
::'::.120 

MG815 15.0 30,000 225°C 1000 SO IK 2000 Meg 6.000 
+.120 

.Speclal High-Voltage Pulse Perfonnance 
All power ratings and maximum working voltage 

ratings are for continuous duty. These ratings are based on 
pre-stress voltage levels applied during the manufacturing 
process to provide for stable resistor performance even 
under momentary overload conditions. 

Maximum working voltages up to 60% higher than the 
values listed in the table can be achieved through special 
factory conditioning, provided the power ratings are not 
exceaded. To specify maximum working voltages above the 
values listed in the table, add a "-1S" to the model number 
(Example: MG7S0-1S) and identify the overvoltage value 

. with the initial order. (Note that the staildard overload and 
overvoltage ratings do not apply to the "-1S" resistors.) 

Non-Inductive Performance 
Caddock's patented Exclusive Non-Inductive Design 

uses a serpentine resistive pattern that provides for neigh
boring lines to carry currents in opposite directions, 
thereby achieving maximum cancellation of flux fields over 
the entire length of the resistor. This efficient non-inductive 
construction Is accomplished without derating of any 
performance advantages. 

Most models are available with Caddock's Patented 
Non-Inductive Design. To specify this performance, add an 
"N" to the. standard model number. (Example: MG7S0N) 

Dimensions Specifications 
B C 

.094 .025 . Resistance Tolerance: ± 1% (tolerances to 
::'::.015 :'::.002 0.1% on special order) . 

. 109 .025 Insulation Resistance: 100 megohms, mini-.. 015 ·'::002 

.094 .025 mum . 
±.015 ±.Ool 

.094 .025 
Overload/Ovenoltage: Stimes rated power 

+.015 +.002 with applied voltage notto exceed 1.S ti mes 
.094 .025 maximum continuous operating voltage for 

+.015 +.002 S seconds. AR, 0.8% max . 
. 140 .025 
·.030 ":-.002 Thermal Shock: MIL-STD-202, Method 107, 
.150 .032 Condo C, AR, O.S% max; 

+.030 +.002 
.140 .025 Moisture Resistance: MIL-STD-202, Method 

·>-.030 +.002 106, AR,0.8% max. 
.140 .025 Loadllfe: 1000 hours at rated power, AR :>-.030 +.002 
.240 .040 0.8% max . 

:'::.030 :':.002 Lead Material: Gold Plated . 
.140 . 025 

Encepsulatlon: Silicone Conformal. +.030 +.002 
.240 .040 

:'=.030 ±.002 
.140 .025 r uoo '.'25-j-A--LJB :':.030 ::'::.002 C 
.240· .040 

t +.030 +.002 I - I 
.240 .040 t 

+.030 +.002 
.240 .040 

+.030 "-.OOZ 
.315 .040 Derating Curve: 

+.030 +.002 
.315 .040 

i~=111 
·'.030 7.002 

.315 .040 
±.030 ±.002 

.315 .040 
:':.030 ±.002 o 15 10 15 100125150175200121210271 

.350 .040 AMBIENT TEt.tPERATUAE. etC 
+.040 +.002 

tTemperature Coefficient: Referenced to 2s o C,l1R taken at -IS'C and +10S'C 

P~ge C3 
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4700 

Type MG Precision 
High-Voltage Resistors 

MG714 

MG715 

RESISTORS 

MG72~:~. ~I ••••••••• =~"""""'=""'~'='~""'""~~~ Most models are available with Caddock's 
MG725 Patented Non-Inductive. Design. To specify this 

I.,~,.;::,::::"::~:. •••••••••••• ~~_._, .. ~_ .. ~ .. "."._ .. , .. , ............... " .•..... ,,' performance, add an "N" to the standard model 
r number. (Example: MG750N) 

MG717 

MG721 

MG730 

MG735 

MG745 

MG750 

MG780 

MG785 

Matched Type MG Resistor Sets w~th Tight Ratio Tolerances and Ratio TC Tracking. 

The temperat\Jre:coefficients of 
Caddock Micronox® resistance films can 
controlled to p~oilide matched sets of Type MG 
resistors with,tight ratio TC from :"550 C ,to +1050 C, 

For high voltage ,divider applications,±2%ratio 
tolerance al(d 25' PPM/o C. ratio tracking is available. 

For low )foltage, ,high resistance applications
such as electrometer circuits or high-gafn amplifiers-
±0.1 % ratio tolerance arid. 10. PPM/o C ratio' tracking is available. 

,,7 . 
, ' 
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RESISTORS 4700 

Type TG Precision Low TC 
High Voltage Resistors 

Te of 25 PPMre from -55°e to +125°e, Resistance Range from 1 Meg to 600 Meg, 

To meet the precise temperature stability requirements of 
high accuracy high voltage systems, Caddook introduces the 
Type TG Precision Low TC High Voltage Resistors. These 
axial-lead precision high voltage resistors utilize our proven 
Tetrinox® resistance system to achieve this unique combina
tion of low temperature coefficient with high stability perform
ance at high operating voltages. 

The Type TG Precision High Voltage resistors are designed 
to meet the demanding stability requirements of advanced 
TWT power supplies, electr.on microscopes, X-ray systems, 
high resolution CRT displays, and geophysical instruments. 

Modol W.H· Mil. Opo,. TC Resistance 
No. age Conlinuous Temp. Dielect. ppm! 

Ope,. Voll (,. ... ) Slr'glh 'C Min. Mal. 

TG931N 1.0 4.000 225°C 750 25 1 Meg 50 Meg 

TG950N 2.0 10.000 225'C 1000 25 2 Meg 200 Meg 

TG980N 3.0 15,000 225°C 1000 25 3 Meg 300 Meg 

A 

1.000 
0::.060 
2.125 
0::.060 
3.125 
0::.060 
4.000 TG985N 4.0 20.000 225'C 1000 25 4 Meg 400 Meg .0::.120 

TG1010N . 5.0 25,000 225°C 1000 25 5 Meg 

TG1015N 6.0 30.000 225°C 1000 25 6 Meg 

1,·sm"25j:;A-tI" 
-- I , 

Combine Type TG and TypeTK Resistors for 
Low Ratio TC Tracking Performance, 

500 Meg 5.000 
0::.120 

600 Meg 6.000 
±.120 

c 

I 

The features of the TG Precision High Voltage Resistors are: 

• Temperature Coefficient: 25PPM/oC from -55°C to +125°C. 

• Resistance Tolerance: From ±1.0%to±0.1%. 

• Resistance Range: From 1 Megohm .to 600 Megohms. 

• Maximum Continuous Operating Temperature of +225°C. 

• Loadlife Stability of 0.25% per 1000 hours. 

• The low temperature coefficient minimizes the self-heating 
drift due to power dissipation warm-up. 

Dimensions 

B C 

.315 .040 
-±:.030 0::.002 

.315 .040 
0::.030 0::.002 

.315 .040 
0::.030 0::.002 

.315 . 040 
0::.030 0::.002 

.315 .. 040 
~.030 ±.002 

:315 .040 
0::.030 ±.002 

Specifications 
Resistance Tolerance: ±1% (tolerances to 
0.1% on special order). 

Temperature Coefficient: 25 PPM/DC refer
enced to 25° C, d R taken at -55° C and 
+105°C . 

Insulation Resistance: 10,000 megohms, 
minimum . 

Overload/Overvoltage: 5 times rated power 
with applied voltage not to exceed 1.5 times 
maximum continuous operating voltage for 
5 seconds. dR, .0.20% Max. 

Thermal Shock: MIL-STO-202, Method 107, 
Cond .. B, dR, 0.20% max. 

Load Life: 1000 hours at rated power, dR 
0.25%. 

The low TC Type TG Precision High Voltage Resistor can be used Load Material: Gold Plated. 

Encapsulation: Silicone Conformal. 

Low Thermal EMF: Less than 1/.N /0 C. 

in combination with the low TC of the Type TK 
Temp-Stable Precision Resistors to achieve 30 PPM/DC 
Ratio TC without special matching. 

The low temperature coefficient for both the Type TG 
and TK Resistors will also minimize ratio 
drift due to power dissipation warm~up. 

Contact Caddock's Applications Engineering Group 
about your high voltage resistor requirements. 
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.4700 RESISTORS 

Type THV Precision 
High Voltage Divider Networks 

Ratio TC to 10 PPM/oC, Ratio Tolerance to 0.25%, Operating Voltage of 10KV 

Type THV Precision High Voltage Divider Networks utilize 
Caddock's Tetrinox® resistance films to achieve the tight 
ratio temperatu re coefficients, ratio tolerance and ratio 
stability which is required by high performance TWT power 
supplies, X-ray systems, radar systems, analytical equip
ment and high resolution CRT displays. 
Features of the THV Precision High Voltage Divider 
Network are: 

• Ratio Temperature Coefficient: 10 PPM/o C or 25 PPM/o C 

• Ratio Tolerance: 0.25%, 0.5%, 1.0% and 2.0%. 

• Operating Voltage: 10 KVDC at 125°C. 

• Standard Voltage Division of 1000:1 or 100:1 with custom 
ratios available. 

• Standard Input Resistance of 100Meg with custom 
resistances available 

For complete information on quantity price, and delivery 
call our main offices in Riverside, California. 

Standard THV 10 Precision High Voltage Divider Networks 

Ordering Information 

THV10 - A 100M - 1.0 - 10 
Model No. ____ =r----I T 
Ratio Code Letter: 

A -100:1 Voltage Division 
Rl = 99.9 Meg . 
R2 = lOOK 

B -100:1 Voltage Division 
Rl =99Meg 
R2'= 1 Meg 

IL Ratio Temperatul"& Coefficient: 

(55°C to +125°C) 
-25 = 25 PPM!" C . 
-10 = 10 PPM!"C 

Standard Ratio Tolerance: 
-2.0 = 2.0% 
-1.0 = 1.0% 
-0.5 = 0.5% 
-0.25 = 0.25% 

Total Resl.stanceYalue 01 the Divider: 

Standard Total Resistance of Model THV 10 is 100 Meg. 

L 1.500---.J 
I' ±.030 -I . nI'~-~ T . " '~'.~~"." ~ "'Lt ±.040 

J 1.100 

. 100 M< A ~±·C: 
1.000 ±.015 
±.125 

-jl- .120 II ±.030 

l'~D" ±.OO2 

Custom Type THV Precision High Voltage Divider Networks 
Custom Type THV Precision High Voltage Divider Networks can be produced 

with a broad range of resistance values, voltage ratios and voltage ratings. 
Custom ratio tolerances and ratio 

temperature coefficients can also 
be produced. 

Contact Caddock's Applicatio'ns 
Engineering Group about your 
high voltage divider requirement. 

Specifications 
Ratio Tolerance: See ordering information 
per sample. 

Abliolute Tolerance: 1.0% for all resistors. 

Ratio Temperature Coefficient: See ordering 
information. 

Absolute Temperature Coefficient: 30 
PPM/oC. Referenced to 25°C, ~R taken at 
-55°C and +125°C. 

Voltage Rating: 10 KVDC or RMS AC applied 
to R, and R2 in series. 

Load Life: Ratio change with 10 KVDC 
applied to the divider for 1000 Hrs at +125°C, 
0.4% max. 

Overvoltage:1.5 times maximum continuous 
operating voltage for 5 seconds, ratio change 
0.5% max. 

Thermal Shock: Mil-Std-202 Method 107, 
Condo B, ratio change 0.25% max. 

Moisture Resistance: Mil-Std-202 Method 
106, ratio change 0.5% max . 

Lead Material: Gold Plated 

Encapsulation: Silicone Conformal with Diel
ectric Withstanding Voltage of 750 volts. 

.. 

Derating Curve 

'~-. . .. 
o 

255075100125150175200125 
AMBIENT TEMPERATURE. oc 
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RESISTORS 4700 

TypeMR&MS 
Power Film Resistors 

Power Film Resistor Family with Wide Resistance Range and +275°C Maximum Temperature. 

With power ratings to 15 watts and voltage ratings as 
high as 6000 volts in an axial-lead resistor with values to 30 
Megohms, the Type MS Power Film Resistors deliver the 
performance capabilities that can simplify circuit design 
and reduce equipment cost and complexity. 

Type- MS Power Film Resistors provide all these 
features in a single resistor: 

• Full power and voltage ratings, without derating -
- for non-inductive performance. 
- for high resistance values that extend the critical 

resistance. value up to 10 times. 

• Higher voltage ratings without the limitations of minimum 
wire size and spacing. 

• Excellent long-term stability. 
Tests demonstrate typical stability of 0.05% per 1000 
hours over extended life. 

Mlcronox® Resistance Films 
Type MS performance begins with Micronox18 resis

tance films, the basic element in every Caddock resistor. 
Produced exclusively by Caddock Electronics, these proven 
complex oxide films have been used reliably for 20 years in 
Caddock's precision power resistor products. 

Micronox18 resistance films are fired directly onto a 
ceramic core, in air, at 1400· F. These resistance films have 
demonstrated outstanding stability when exposed to a high 
ambient temperature, thermal shoc'k and high power 
densities. 

This unique approach to precision power resistors 
opens new design possibilities by providing wider resis
tance range, precise temperature characteristics, and higher 
temperature and power handling capability. ' 

Carefully Controlled Manufacturing and Test 
Procedures Assure Compliance with Strict 
Quality Control Requirements 

Manufacturing Control 

In addition to these procedures. all Type MS Resistors 
are produced under strict manufacturing controls with 
processes which include power conditioning. overvoltage 
conditioning and maximum temperature conditioning. 

Quality Control 

From the certification and testing of all materials to the 
supervision of manufacturing processes, all Caddock Type 
MS and MR Power Film Resistors are produced under 
procedures that have been approved for conformance to 
the requirements of NASA NHB5300.4(1 C) and MIL-I-45208 
in many recent surveys. 

There's no derating of performance whe,n you 
specify Caddock's Exclusive Non-Inductive Design., 

When non-inductive performance is specified. we 
produce these power film resistors with a serpentine resistive 
pattern that provides for neighboring lines to carry currents 
in opposite directions. thereby achieving maximum cancel
lation of flux fields over the entire length of the resistor. 

The result is a truly non-inductive resistor that is about as 
inductive as a straight piece of wire the length of the resistor 
body. This efficient design means faster settling times and 
minimum distortion in all types of high frequency circuits. 

Non-inductive construction is available in most models. 
Specify by adding "N" suffix to Model Number. (Example: 
MS 310N) 

Reliability Verification , 

Type MS Resistors are included in the Caddock 
Reliability Testing Program. Conformance to specification 
parameters'including Extended Life. Shock. Vibration and 
Humidity are verified on a periodic basis. Data from MS 
resistors can be compared by similarity to other Caddock 
resistor types. since Type ML. MM. MS. MP. MG and MK 
represent an identical combination of materials -aluminum 
oxide substrate. Micronox18 resistance film and silicone 
insulating coating. 
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4700 

... 1 
110. 

IIR 129 

IIR 154 

IIR 178 

liS 1Z6 

liS 150 

liS 151 

liS 175 

liS 176 

liS 210 

MS214 

MS ZZO 

MS 221 

MS 223 

MS 244 

MS 245 

liS 260 

MS 281 

liS 310 

MS 313 

MS liS 

RESISTORS 

TypeMR&MS 
Power Film Resistors 

"\t. .... !IIoor. IIIIlod. ~ .... - D __ 

a .. Vottap l'::j l1li' .... Min. .... A • C 

+~g~ .070 .020 .25 200 275'C 500 150 50a 500 K +.015 +.002 

.40 lOO 275'C 750 150 5O!l 1 II,. .250 .094 .025 
+.020 +.015 +.002 

.60 500 275'C 750 150 50a 3 Mel • l13 1±~t5 .025 
+.02 +.OOZ 

.Z5 200 ZWC 500 50 lOa lila. -i:~~o .070 .020 
+.015 +.OOZ 

.5 - 275'C 500 50 30a 2K +~gfo .070 .020 
+.015 +.OOZ 

.5 . lOO 275'C 750 50 lOa 2 III. /g~o .094 .025 
+.015 +.002 

/g~o .094 . 025 .75 - 275'C 750 50 3011 2 K +.015 +.002 
. l13 .094 .025 .75 500 275'C 750 50 4511 5 .. e. +.020 +.015 +.002 

1.0 - 275'C 750 50 4511 3 K .l13 . 094 .025 
+.02 +.015 +.002 

1.0 500 275°C 750 50 4511 5 Me. +~~~O /8ls +~~82 
. 400 .140 .025 2.0 1000 275'C 800 50 4511 10 III. +.060 +.030 +.002 

3.0 1000 275'C 800 50 4511 10 MI. .575 .165 .032 
+.050 +.030 +.002 

3.0 800 Z75'C 1000 50 3011 4 Mo. .480 .230 .040 
+.060 +.030 +.002 

4.0 2000 275'C 1000 50 4511 15 M,. . 950 .230 .040 
+.060 +.030 ±.002 

4.0 800 275'C 1000 50 3011 6 III. ;570 .300 .040 
+.060 +.030 +.002 

6.0' 2000 275'C 1000 50 45a 15 III. .970 .300 .040 
+.060 +.030 +.002 

8.0 2000 275'C 1000 50 45a 8 III. .910 . 350 .040 
+.060 +.040 +.002 

10.0 4500 275'C 1000 50· 4511 20 MI. 11:25 .l50 +~g2 .070 +.040 

12.5 6000 275°C 1000 50 5011 lO Mel 2.00 .350 .040 
+.080 +.040 +.002 
2.00 .350 . 040 15.0 - 275'C 1000 50 50a 1 Mel +.080 +.040 +.002 

:.:. ~ .. 
Silicon. 

Conformel Niekll 

Silicone Nickel Conforml' 
Silicone Nickel Conformal 
Silicane Gold Platad Conformal 
Silicone Gold PI.ted Conforml' 
Sill .... Gold Plated Conforml' 
Sill .... Gold Plated eo.fo .... 1 
Sill .... 

Conform.' Gold Pitted 

Sillcalll Gold Plated Conformll 
Silice ... Gold Plated Conformal 
Silicone 

Conformal Gold Plated 

Sill .... Gold Pllted eonformll 
SlIIcane Gold Pllted Confortnal 
Sill .... Gold Platad eonformll 
Sill ... Gold Pllted Conformll 
Silicone Gold Platad eo.fo .... 1 
Silicon •. Gold Plated Conformal 

C!~=, Gold Plated 

Silicone 
Conformai Gold Plltad 

. Silicone ·Sold Platad Conformal 

47QO 

Specifications 
~esistance Tolerance: ±1%.(tolerances to 
0.1 % on special order). 
Insulation Resistance: 100 megohms, mini-
mum . 
Overload/Overvoltage: 5 times rated power 
with applied voltage not to exceed 1.5 times 
maximum continuous operating voltage for 
5 seconds . .:lR, 0.5% max. or 0.5 ohms max., 
whichever is greater . 
Thermal Shock: MIL-STD-202, Method 107, 
Condo C, .:lR, 0.5% max. or 0.5 ohms max., 
whichever is greater . 
Moisture Resistance: MIL-STD-202, Method 
106, .:lR, 0.5% max . or 0.5 ohms max., 
whichever is greater. 
Loadlife: 1000 hours at rated power, .:lR 
0.5% max. or 0.5 ohms max., whichever is 
greater . 

r'500 U25-j-- A --LiB C 

I I ... I 
I 

Derating Curve: 
A - all· MS models 

except MS 126. 
MS 151; MS 176 . 

B - MS 126. MS 151. i~III'_ tTemperature Coefficie,nt: Referenced to 25°C, 6R taken at -15°C and + 105°C MS 176. MR 129. 
MR 154. MR 178. 

2550 75 100125150175200225250275 

AMIIENTTEMPERATURE, ·C 
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RESISTORS 470q 

TypeML&MM 
Precision Film Resistors 

High-Temperature Resistors for Geophysical, Aerospace and Industrial Requirements. 

Type MM and ML. resistors have a proven performance history in industrial, 
computer, military and space applications. With power ratings up to 3 
watts and resistance values to 15 megohms, these outstanding reSistors are 
ideal for applications requiring tolerances. as close as 0.1 % and extended life 
stability of 0.1 % per 1000 hou rs. 

The Type MM Precision Film Resistors provide a maximum operating 
temperature range of +275°C and both the Type MM and the Type ML have 
temperature coefficients of only 50 PPM/oC over the range from -15°C 
to +105°C. 

.... 1 Wilt· .1 .. Opor. Dllloct. n: ... ... VollI,. l.T:l.i Str'atI! ~ 
MM 112 .12 200 27S'C 400 50 

MM 125 .25 200 275'C 500 50 

MM 152 .4 300 275'C 750 50 

MM 177 .6 500 275'C 750 50 

MM 215 1.0 800 275'C 1000 50 

MM 216 1.5 1000 275'C 1000 50 

MM 217 1.5 . 800 275'C 1500 50 

MM 224 2:0 2000 275'C 1500 50 

MM 225 2.0 800 275'C 2000 50 

MM 236 3.0 2000 275'C 2000 50 

MlI04 .08 200 175'C 400 50 

Ml114 .15 200 175'C 500 50 

Mll24 .25 300 175'C 750 50 

Ml131 .4 500 175'C 750 SO 

Mll81 .6 600 175'C 750 50 

Ml212 1.0 1000 175'C 1000 50 

Ml213 1.0 800 175'C 1500 50 

Ml218 1.25 2000 .175·C lSOO 50 

Ml219 1.25 800 175'C 2000 50 

Ml226 2.0 2000 175'C 2000 50 

Construction ,includes Micronox@ 
resistance films fired onto a high strength 
solid ceramic core. End cap construction 
and a molded case completes the resistor 
assembly and .provides increased re
sistance to abrasion and solvents. 

Caddock's Exclusive Non-Inductive 
Performance can also be specified for 
most ofthese resistors by adding the uN" 
suffix to the model number. (Example: 
MM 236N) 

... illl_ DI_iOll • Encop· 
• in. .... A • C .""tIOll 

45!l 500 K :+~~fo . 065 .016 Blick 
+.010 +.002 Molded Type 

3011 . I Meg .188 .070 .020 Blick 
+.020 +.015 +.002 Molded Type 

30!l 2 Meg .250 .094 . 025 Blick 
+.020 +.006 +.002 Molded Type 

4511 5 Meg .313 .094 .025 Blick 
+.020 +.006 +.002 Molded Type 

45!l 10 Meg .400 .150 .025 Blick 
+.020 +.010 +.002 Molded Typo 

4511 10 Mog .625 .190 .032 Blick 
+.030 +.020 +.002 Molded Typo 

3011 4 Me, .500 .250 .040 Blick 
+.030 ,...020 +.002 Molded Typo 

4511 15 Me, 1.00 .250 .040 Blick 
+.030 +.020 +.002 Molded Type 

30!! 6 Mog .600 .330 .040 Blick 
+.030 +.020 +.002 Molded Typo' 

4511 IS Meg 1.00 .330 .040 Blick 
+.030 +.020 +.002 Molded Type 

5011 300 K .160 .065 .016 Transfer 
+.010 +.010 +.002 Molded Type 

SOl! 500 K .188 .070 .020 Transfer 
+.020 +.015 +.002 Molded Type 

SOl! 600 K .250 .094 .025 Transfer 
+.020 +.006 +.002 Molded Type 

50U I Meg .313 .094 .025 Transfer 
+.020 +.006 +.002 Molded Type 

5011 5 Meg .400 .150 .025 Transfer 
+.020 +.010 +.002 Molded Type 

4511 10 Meg .625 .190 .032 Transfer 
+.030 +.020 +.002 Molded Type 

3011 4 Meg .500 .250 .040 Transfer 
+.030 +.020 +.002 Molded Type 

4511 15 Me, 1.00 .250 .040 Transfer 
+.030 +.020 +.002 Molded Type 

30!! 6 Meg .600 .330 .040 .nan~!.er 
+.030 +.020 +.002 Molded Type 

4511 IS Me, 1.00 .330 .. 040 Transfer 
+.030 +.020 +.002 Molded Type 

tTemper.tilre Coefficient: Referenced to 25°C,.AR taken at -lSoC and +10SoC 
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Specifications 

Resistance Tolerance: ±1% (tolerances to 
0.1% on special order) . 
Insulation Resistance: 100 megohms, mini
mum . 
Overioad/Overvoltage: 5 times rated power 
with applied voltage not to exceed 1.5 times 
maximum continuous operating voltage for 
5 seconds. AR, 0.5% max. or 0.5 ohms max., 
whichever is greater. 
Thermal Shock: MIL-STD-202, Method 107, 
Condo F, AR, 0.2% max. or 0.5 ohms max., 
whichever is greater. 
Moisture Resistance: MIL-STD-202, Method 
106, AR, 0.5% max. or 0.5 ohms max., 
whichever is greater. 
Loadllfe: 1000 hours at rated power, AR 
0.5% max. or 0.5 ohms max., whichever is 
greater. 
Lead Material: Gold Plated. 

.' --r 

Derating Curve: 

nlllllm,~ 
o 255075100125150175200225250275 

AMBIENT TEMPERATURE, °C 

A-Ml 

B-MM 
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4700 

Type MV Low Resistance 
Power Film Resistors 

Values from 1 Ohm to 50 Ohms with Exclusive Non-Inductive Design 

Type MV Low Resistance Power Film Resistors combine Caddock's Exclusive 
Non-Inductive Design with the many high performance capabilities of Micronox® 
resistance films to achieve these special advantages: 

• Low Resistance - from 1 Ohm to 50 Ohms. 

• Maximum Operating Temperature up to +275°C. 

• Four Sizes and Power Ratings. 

• Full Power Ratings without derating for Non-Inductive Performanc~. 

The interdigitated terminations in the Type MV resistors provide a multiple-path 
distribution of the current into parallel resistance sections, which' provides low 
resistance values and non-inductive performance. This Exclusive Non-Inductive 
Performance has provided significant improvements in performance to many 
types of electronic equipment, including wide-band power amplifiers, high
speed data transmission systems, current switching circuits and current sensing 
circuits. 

For complete information quantity price and delivery for the Type MV resistors, 
call or write to our main offices in Riverside, California. 

Model Watt· Oper. Dielect. Resistance Dimensions Encap· 
No. age Temp. Str'gth Min. Max. A B C sulation Leadwire 

(Max.) 

MV228 2.0 275°C 1000 Hl 50Q .480 . 230 .040~ Silicone Gold PI.ted ±.060 ±.030 +.002 Conformal 

MV234 3.0 275°C 1000 H? 50!! .570 .300 .040 Silicone 
Gold PI.ted +.060 +.030 +.002 Conformal 

MV261 6.0 275°(} 1000 Hl 50!! .910 .350 .040 Silicone Gold PI.ted ±.060 ±.0lO +.002 Conformal 

MV311 10.0 275°C 1000 1 t~ 501l 2.00 .350 .040 Silicone Gold PI.ted +.080 +.040 +.002 Conformal 

c 

I 

u.S. PATENT NO. 3SS1162 

Specifications: 

Resistance Tolerance: ±1% . 

Temperature Coefficient: 100 PPM/o C above 
5 Ohms, 200 PPM/oC at 5 Ohms or below, 
from -15°C to +105°C, referenced to +25°C. 
Insulation Resistance: 
minimum. 

100 megohms, 

Overload: 5 times rated power for 5 
seconds, ,lR, 1 % max. 

Thermal Shock: MIL-STD-202, method 
107, condo C, ,lR 1% max. 

Moisture Resistance: MIL-STD-202, 
method 106, ,lR 1% max. 

Loadllfe: 1000 hours at rated power, ,lR 
1% max. 

DERATING CURVE 

HttttHIJ 
AMBI£HTTEMPERATUR£, 'c 
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RESISTORS 4700 

Type TF Low TC 
Ultra-Precision Film Resistors 

Absolute TC to 5 PPM/oC - Values from 1 kohm'to 125 Megohms - Absolute Tolerance to ±O.01%. 

Type TF precision resistors employ the Caddock Tetrinox~ resistance 
films - the resistance system that sets a new standar,d for high value, 
ultra-stable precision resistors that provide an exceptional combination of 
performance characteristics: 

• Ultra-Precision - Seven standard ,resistance tolefances from ± 1% 
to ±0.01% 

• A Wide Range of Resistance Values - from 1 kohm to 125 Megohms. 
• Low Temperature Coefficients - 5 PPM/o C, 10 PPM/o C and 15 PPM/o C. 

• Long-Term Stability - to 0.01% per 1000 hours. 

This completely new approach to quantity production of ultra
precision resistors is the result of combining our unique complex-oxide 
technology with an advanced high thru-put laser manufacturing capability. 

Type TF - Standard ~eslstance Range - 1kohm to 10 Megohms. 

... 1 ...... 
:!Yc. 

..... ... ~ .....1 ... 
~ • AIIII lilli. IIHIIILIHI .....VIIIIIp 1111. k A 

TF020 N TF O2OR .33 300 lK 2 Meg .75±.020 .375 ±.020 

TFOSO N TFOSOR .75 1400 10K 10 Meg 1.5±.020 . SO±.02O o-m ~ " 
~ " She" Ute: Typically 0.005% per year. Load Stability: 0, 

~ : . 
;I 0 " 

0.01% 0.,.,. 0.03% 

MAXIMUM % J, R PEA 1000 HOURS. 

Type TF - Extended Resistance Range - 2 Megohms to 125 Megohms. 

lIMII ..... 
:":tIc. 

....... .....CI Dill ...... c..u- • AIIII lillis IlUIIILIIIIs 0,.,. VtItIp III. ..... A 

TF626 N TF626R .,33 300 2.01 Meg 35 Meg .75 ±.020 ' .375 ±.020 

TF656 N TF 656 R .75 1400 10.01 Meg 125 Meg 1.5±.020 . SO±.02O 

Load Stability: 1000 hours at rated voltage at I ShaH Ute: Typically 0.010% per year. 
+70·C, maximum AR 0.03%. 

Custom Type TF Resistors 

Additional cost savings can be 
realized when your high volume 
ultra-precision Type TF 
resistor is optimized for: 
• Voltage rating. 
• Power rating. 
• Mechanical configuration. 
• Ratio matched sets. 
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r-A-j ml : .... ~~ 

ij~rl I ·-i'· ~1e 
~ RHiaS'ead apaclrlg: 

.60 t..02 fOr Models TF 020 Rand TF 626 R 
1.35 t..02 for Models TF 050 Rand TF 656 R 

SpeCifications 
Apply to all Type TF resistor models 

Absolute Temperature Coefficient: 
5 PPM/DC, 10' PPM/DC or 15 PPM/DC . 
Referenced to 25°C, 4 R taken at -15°C 
and +105°C. 
Resistance Tolerance: ±O.Ol%, ±0.025%, 
±O.05%, ±O.lo%, ±0.25%, ±0.50%, ±1.0%. 

Storage Temperature: -55°C to +l05°C. 

Leadwlre: Tinned Copper. 

Derating CurVe: 

-i'=g a" i .. 
• o 35 .70 105 

AMBIENT TEMP£RATUAE. DC 

Ordering Information 

TFOSOR -10 Meg - 0.01"" -10 PPMf'C 

Model Lm~ToIce T 
. Temperature 

, Resistor Value Coefficient 

And for special requirements, custom 
Type TF resistors are available with: 

• TCs of 5 ppm/DC, 10 ppm/o C 
15 ppm/o C or 25 ppm/o C. 

• Shelf stability of 0.0025% per year. 
Type TF, resistors can also be produced 

with custom-spaced radial lead's 
that will plug directly into 
r existin circuit layouts. 
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Type T912 and T914 
Precision Resistor Networks 

Resistor Pairs and Quads with Matched Characteristics for Precision Analog Circuits. 

Type T912 and T914 Precision Resistor Networks are constructed with 
Caddock Tetrinox® resistance films to achieve the matched resistor 
characteristics and stability required by highly accurate amplifier circuits, 
voltage reference circuits and precision bridge circuits. 

• Ratio Tolerances - from ±0.1 % to ±0.01 %. 

• Ratio Temperature Coefficients - 10 PPM/· C, 5 PPM/· Cor 2 PPM/· C. 

• Absolute Temperature Coefficient - 25 PPM/· C. 

• Ratio Stability of Resistance at Full Load for 2000 hours - Within ±0.01 %. 

• Shell Llle Stability 01 Ratio lor 6 Months - Within ±0.005%. 

Both the T912 and T914 are available in 14 standard resistance values 
between 1000 ohms and 1 Megohm. Caddock's high thru-put manufactur
ing capability assures delivery of prototype and large-volume production 
quantities from stock to within 6 weeks after receipt of order.· 

Standard Type T912 and T914 Precision Resistor Networks 

In addition to the 14 standard equal value models of the Type T912 and 
T914, the Type T912 can also be ordered with -

• 10:1 resistance ratio - for use with gain-setting amplifiers. 

• 9:1 resistance rallo - for use in voltage reference dividers. 

T912 - A 10K - 010 - 02 

IIDdeINumber ---r- T I 1 L Ratio TemperMure Track: * (O"C to 70°C) 
~ * -10 = 10 PPM/oC -05 = 5 PPM/oC 

R"~O_~ :~~, Rt wllere At = lOR, -02'" 2 PPM/o C 

1K 10K 5K.50K 20K 200K 40K 400K Ratto Tolerance:· -100 = 0 1% -020 = 0.02% 
2K 20K 10K lOOK 25K 250K SDK 500K -050 = 0 05% -010 = 0.01% 

lOOK 1 Megohm Standard Restsllnee Valuee: * (R,l 
1K 10K 40K 200K 
2K 20K SDK 250K 

B - T912 with R,:R2 where ~ = 9A, 500K 
1 Meg. 

5K 25K lOOK 400K 
1K:9K 5K:45K 20K:180K 40K:360K 
2K:181S 10K:90K 25K:225K 50K:450K 

100K:900K 

No Le1ter - T912 with A,:: Rt 

Special or mixed resistance values are available as custom networks. 
See the custom section at the bottom of this page. 

No Letter - T914 wJth ~2:: R2 = R3 = R. *(This information appears on the back side of the network) 

TypeT912 Type T914 
Ratios Available: 1:1, 9:1, 10:1 and CUllom. Rallos Avallabl.: 1:1 and CUllom. 

RI R, RJ R, 

n,(1, n, (1. n. n. 
Custom ModelT912 and T914 Precision Resistor Networks 

For applications requiring non-standard 
resistance values, the T912 and T914 custom 
configurations can include these special features: 

• Mixed resistance values with a maximum ratio 
of 250-to-1.(Example: 1.0 Megohm and 4K) 

• Absolute TC as low as 15 PPM/·C~ 

• Ratio Teas law as 2 PP~M·C. 
• Custom voltage ratings. 

• Matched resistors of any special value 
between 1 K and 2 Megohms. 

CADDOCK 
ELECTRONICS, INCORPORATED 

Specifications 

Absolute Tolerance: 0.1% for all resistors. 
Absolute Temperature Coefflclenl: ±25 
PPM/· C. Referenced to 25· C, A R taken 
at O· C and 70· C. 
Voltage Rallng: 30 Volts DC or RMS AC 
applied to R" R2, R3, or R •. 
Power Rallng: 0.10 watt applied to R" R2, 

R3,R. (not to exceed rated voltage). 
Package Power Rating: Type T912, 0.200 
watt. Type T914, 0.400 watt. 
Siorage Temperalure: -55· C to + 1 05· C. 
Insulallon Reslslance Between Isolated 
Pins: Pin 2to Pin 3, Pin 4to Pin 5, or Pin 6to 
Pin 7, 1000 Megohms, minimum. 
Dleleclrlc Sirengih Between Isolated Pins: 
50 volts RMS AC. 
. Ralio Slabllity Under Load: Ratio change 
between any two resistors in the network 
under full load for 2000 hours at 70· C, 
0.01% maximum. 
Shell Slablillyol Ratio: Six months at shelf 
conditions, 50 PPM. 

Identification of the electrical 
characteristics of each T912 

and T914 resistor network 
is included on the 

back side of the network. 

For performance; price and 
availability of custom T912 and 
T914 resistor networks, contact 

Caddock Electronics' main offices 
in Riverside, California. 
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Type MK Low Cost 
Precision Film Resistors 

4700 

Radial-lead Resistors with Resistance Range from 10 ohms to 100 Megohms. 

Here are the loy" cost precision resistors that provide high 
density packaging in large volume printed circuit applications. 
Available in two miniature rectangular package configurations 
with standard lead spacings, Type MK Precision Film Resistors 
now cover the entire resistance range from 10 ohms to 100 
Megohms. 

Constructed with Caddock Microno)(® resistance films 
fired onto a solid ceramic substrate, Type MK Precision Film 
Resistors combine all of these outstanding advantages: 

• ±1% resistance tolerance is standard and tolerances to 
±O.1%.are available on special order. 

• Operating temperatures are from -55° C to +175° C. 

• Full power rating at +125° C. 

• Temperature Coefficient is only 50 PPM/oC up to 10 Meg
ohms and 80 PPMfOC up to 100 Megohms, referenced to 
25°C with the <1R taken at -15°C and +105°C. 

• Extended life stability is typically better than 0.1% per 1000 
hours. ' 

• Caddock's Non-Inductive Performance provides greater 
pulse fidelity and wider bandwidths in high frequency 
circuits. 

This combination of performance advantages in a small, 
standardized case can simplify many engineering and produc
tion problems: 

One size of Type MK resistor can replace many sizes of 
axial lead resistors. 

This table of "RN" style axial lead resistors shows the many 
sizes and power ratings that can be replaced with either of the 
two models of Type MK Precision Film Resistors within the 
maximum allowable voltage ratings. 

Comparison of Type MK and "RN" Ratings and Dimensions 

Resistor Power Maximum Mounting 

Type Rating Resistance 
Hole 

Spacing 

MK120 .50WT. 40 Megohms .150 Even the smallest or MK 620 
Type MK resistor 

MK132 .75WT. 100 Megohms .200 
can replace all 

orMK632 of these RN 
type resistors. 

RN50 .05WT 1 Megohm .400 ~ 
RN 55 .10WT 5 Megohms .500 ~ 
RN60 .125WT 10 Megohms .625 ~ 
RN65 .25WT 20 Megohms .875 r1 RN 65 h 
RN70 .50WT 40 Megohms 1.000 r1 RN 70 h 

All outline drawings full size - dimensions in inches. 

The largest Type MK - rated at .75 watt -'- requires less 
board space than even the 1/20th watt RN50, 

The smallest Type MK - rated at .5 watt - provides power 
dissipation equal to the RN70 resistor. The RN70 resistor re
quires a mounting hole spacing of 1" and a side-to-side spacing 
of .250 inches, resulting ir a total mounting area of .25 SQuare 
inches - 10 times the area required for a .75 waH Type 
MK reslstorl 

One standard resistor configuration can simplify bOard layouts. 

With the exceptionally wide range of resistances that are 
available in each model of Type MK Precision Film Resistors, 
circuits' can now be designed for 
maximum packaging densities 
without the need for 
leaving extra space 
where resistor value 
changes can require larger 
resistors or non-uniform 
lead spacings. 

Standardization of resistor size can 
speed assembly procedures and reduce procurement costs. 

The standardization of resistor size can pay additional 
dividends by simplifying assemtlly procedures. The radial 
leads do not require additional bending prior to insertion, and 
the standard lead spacing can reduce the time required for 
assembly. 

The combination of higher power rating and smaller size 
can also lower procurement costs. By reducing the wide variety 
of sizes and types of axial lead resistors to a single, 'standard
ized' resistor type, unit prices can be lowered and inventory 
problems simplified. 

Low Quantity Prices - Fast Delivery 

Quantity prices for TYPe MK Precision Film Resistors are 
low, with many values priced under 60 cents each in medium
to-large production orders. 

A pricing schedule for all values and models of Type MK 
Precision Film f!esistors is.available upon request For specific 
price and delivery inforrnation, call or write to the main offices 
of Caddock Electronics in Riverside, California. 

Page C13 CADDOCK 
. ELECTRONICS, INCORPORATED 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 • PHONE: (114) 788-1700 • TWX: 910-332-6108 

A-1816 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 

Type MK Low Cost 
Precision Film Resistors 

Type MK Precision Film Resistors - Standard Resistance Range 

Model Watt· Max,' 
No. a.e Volla,e 

MKI20 .5 200 

MKI32 .75 400 

Resistance Tolerance: :t 1 % (tolerance to 
±.1 % on special order). 
Operating Temperature: -55°C to 175°C. 
Overload: 5 times rated power for 5 sec
onds, R shift .15% max., or .2 ohms max., 
whichever is greater. 

Opor. Dialect. TC Resistance 

r~~:'i SI''IIh P!,~i Min. Max. 
Dimensions 

175"C 300 50 30 !l 2 Meg. Ret. Gase "A" Dwg. 

17S'C 400 50 30 II 5 Meg. Ref. Case "B" Dwg. 

Overvoltage: 1.5 times max. voltage for 5 
seconds, R shift .15% max., or .2 ohms 
max., whichever is greater. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo e, shift .2% max., or .2 ohms, max., 
whichever is greater. 
Moisture Resistance: Mil-Std-202, Method 
106, R shift .5% max., or .2 ohms, which
ever is greater. 

Encap-
5ulatiDn leadwire 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Loaellife: 1000 hours at rated power, R 
shift .4% max., or .2 ohms, whichever is 
greater. 
Insulation Resistance: 10,000 Megohms, 
minimum. 

Type MK Precision Film Resistors - Extended Resistance Range 

Model Watt· Ma •• 
No. a.e Volta.e 

MK620 .5 200 

MK632 . 75 400 

Resistance Tolerance: ±1%(consult fac
tory for tighter tolerances). 
Operating Temperature: -55°C to 175°C. 
Overvoltage: 1.5 times max. voltage for 5 
seconds, R shift .5% max. . 

Ope,. DieleCI. TC Resistance 
Temp. SI·'alh ppmi Dimensions 
(Max.) 'Ct Min. Max. 

175"C 300 80 2 Meg. 40 Meg. Ref. Case "A" Dwg. 

175"C 400 80 5.1 Meg. 100 Meg . Ref. Case "B" Dwg. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo e, R shift .5% max. 
MOisture Resistance: Mil-Std-202, Method 
106, R shift .5% max. 

Encap-
sulltion Leadwire 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Loadllfe: 1000 hours at rated power, ~ 
shift .5% max. 
Insulation Resistance: 10,000 Megohms, 
minimum. 

Hempe,al",e Coefficient: Refe,enced to 25'C, AR taken at -15'C and +105'C 

Case "A" 
Model MK 120 and MK 620 

.245 ±.01°1 r-
c:: 

1 
1'::::: 

.150 ±.015 I I 
(CENTERED) -+I ~ 

.025 DIA. 
±.002, 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

100 

<1180 
ci 

DERATING CURVE 
g 60 

0 40 

~ 20 
a: 0 

ALL DIMENSIONS IN INCHES 

1\ , 
!\ , 

25 50 75 100125150 175 200 225 
AMBIENT TEMPERATURE. °C 

CAOOOCK 
ELECTRONICS, INCORPORATED 

Case "8" 
Model MK 132 and MK 632 

.290 ±.0101 I~ 

1 
l"~ 

r- .095 ± .005 

~290 ±c.010 

.025 DIA. 
.002, 

22 GA. 
LEADWIRE 

. OFFSET .012 
FROM 

CENTERLINE 

J.-- .200 ± .015 (CENTERED) 

PageC14 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 • PHONE: (714) 788-1700 • TWX: 910-332-6108 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1817 



RESISTORS 4700 

. Type TK Temp-Stable 
Precision Film Resistors 

.' Sr,riaHPackage with LoW TC of10 PPM/o,C and R~~istance Range from 1kohm to 10 Megohms. 
, ..... .II... ' .' .,.,,' 

, caddock' introduces' a rie;;"'des1grlelementfor pre
cision electroni.c circuitry - 'an advanced technology 
breakthrough that solves many critieal c circuit stability 
problems -lhe. TVpe Tk, T~mp-Siable . Precision' . Film 
Resistors with the Tetrinox®, reststance system. " 

Type TK Temp-Stable Precision, Film Resist.ors pro
vide a combination of performance ladvantages never be
fore . available in a resistive component: 

• Temperature 'Stabillti- better' tha~ 10 PPM/oC oVl;lr 
the. entire temperature range fr9m -55°C to +125°C! 

• Long~Term Absol~te S~bility'-:- better than ±0.05% 
per 2000 hours of operation. 

• Extended Resistance Range'
from 1000 .ohms to 10 Megohms. 

• Precision Tolerances":"':±:1 % is 
standard, and tolerances as close 
as ±0.05% are available.· 

41 Wide Operatirigienipe~ature 
Rarig~from - 55°C t6. + 175°(;. , 

• Small Size - with two mihiatu're 
rectangular cases for maximum 
packaging density and minimum 
mounting area: . 

• High PO)Ner Density~with power, 
ratings of .2 watt and ,.3 wa~t in 
molded CBses, the largest of 
which is a standard CK 06 pack. 
age. . . 

(Photos show 
resistors full size) 

• Highest Performance-to-Cost Ratio - with many values 
priced below $2.00 each in 1000 lot quantities. 

Building' on 20 ye~rs of e~perience with our unique 
complex-oxide technology, Caddock has perfected. the 
Tetrinox® reSj~ta!lce system - the first high resistance 
system to 'provide a TC that is well within 10 PPM/oC and 
that is also e,ssen1ially linelli' over the entire temperature 
range from' -5sd C to +125°C. 

The exceptional performance of Type TK resistors 
can achieve improvements in many circuit applications: 

LowTC "M~tched-Pair" Voltage Dividers Can be A,ssem
bled Without. Pre-Selection of Resistors. 

An important application for Type TK resistors is in 
"matched-pair" voltage dividers where the low 5 PPM/oC 
temperature coefficient provides ratio tracking of less than 
10 PPM/oe without resistor pre-selection or special testing. 

With factory selection, Type TK resistor pairs can be 
. matched to within 1 PPM/,oe. " 

Extended Resistance ~ange Reduces Power Requirements 

Because the Type TK resistors provide resistance 
values as high as 10 Megohms - values that are up to 
100 times higher than other types of ultra-low TC resis
tor!!":"" engineers can now design precision circuits with 
10Vller current drain a!1d 10Vller power requirements. 

High Density Packaging 

The radial lead mounting and small rectangular case 
of Type TK resistors perin its high packaging flensities in 
low profile electronic circuitry. And because both models 
of Type TK resistors ai'e available in an' sxceptionally 
wide range of. resistances, lead spacing and mounting 
space can be standardized. ' 

For additional information on the Type TK resistors 
for your high stability circuits, contact the engineering 
staff of Caddock Electronics in Riverside, California. They 
can assist you in determining th:e exact temperature 
coefficient and tolerances your application requires, and 
will' provide both evaluatiolf' and production quantities of . 
these new res.istors ()n·fast~jjelivery schedules. 
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4700 

Type TK Temp-Stable 
Precision Film Resistors 

Type TK Temp-Stable Precision Film Resistors - Standard Resistance Range 

Model 
Temperature Resistance Wattage .• Ma •. 

Di.leci. Coeffioient Working Dimensions No. ppm;"C t Min. Ma •• @+125"C Voltage Str'gth 

TKI21 5, 10 or 20 IK 500K .2 200 300 Ref. Ca.e "A" Owg. 

TKI33 5, 10 or 20 IK 1.5 Meg. .3 300 400 Ref. case "8" Owg. 

TKI39 5,10 or 20 IK 1.5 Meg. .3 300 400 Ref. Case "C" Owg. 

t Specify TC when ordenng. 10 PPM/oC IS standard. 

Resistance Tolerance: ±1 % Standard. 
(Tolerances to ±0.05% on special order.) 

Operating Temperature: -55°C to +175°C. 

TC Temperature Range: -55°C to + 125°C. 

Overload:" 6.25 times rated power for 5 
seconds at voltages not to exceed 1.5 times 
maximum rated working Yoltage, R shift less 
than 0.05%. 

Thermal Shock: Mil-Std-202, Method 107, 
Condition B, R shift less than 0.05%. 

Low Temperature Operation:" R shift less 
than 0.02%. 
Dielectric Withstanding Voltage:" R shift 
less than 0.02%. 
Moisture Resistance:" Mil-Std-202, Method 
106, R shift less than 0.02%. 

Encap· Leadwire 
sulation 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Load Life:" 2000 hours at +125°C, R shift 
less than 0.05%. 
SheH Life (Typical): 25 ppm/year. 

Insulation Resistance: 10,000 Megohms. 
Vibration:" R shift less than 0.01%. 
Shock:" R shift less than 0.02%. 

"Test methods per specifications and 
procedures of MiI-R-55182/9. 

Type TK Temp-Stable Precision Film Resistors - Extended Resistance Range 

Model 
Temperature Resistance Wattage 

Ma •• 
Dielect. Coeffioient Working DimensiDns No. ppm;"C t Min. Ma •• @+125"C Voltag' Str'gth 

TK621 5,10 or 20 50lK 2Meg Limited 200 300 Ref. case "A" OWg. 
by 

TK633 5,10 or 20 1.51 Mrg. 10 Meg. Maximum 300 400 Ref. Case "8" Owg. 
Working 

TK639 5,10 or 20 1.51 Meg. 10 Meg. Voltage 300 400 Ref. case "C" Owg. 

t Specify TC when ordenng. 10 PPM/oC IS standard. 

Resistance Tolerance: ±1% Standard. Thermal Shock: Mil-Std-202, Method 107, 
(Tolerances to ±0.05% on special order.) Condition B, R shift less than 0.1%. 

Operating Temperature: -55°C to +175°C. Low Temperature Operation:" R shift less 

TC Temperature Range: -55°C to +1 OS°C. 

Overload:" 1.5 times maximum rated work
ing voltage for 5 seconds, R shift less than 
0.2%. 

Cas.IIA" 
Model TK 121 and Model TK 621 

-./ j.- .245 -+I 1+-.095 ± .OOS 

::t.Ol0 ~245 ±.010 

1 J':::: 
.025 DIA. 

t.002, 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

-+I I+- .150 :t.015 (CENTERED) 

than 0.05%. 
Dielectric Withstanding Voltage:· R shift 
less than 0.05%. 

Moisture Resistance:· Mil-Std-202, Method 
106, R shift less than 0.05%. 

Model TK 133 and Model TK 633 
I-- .290 ~ I+- .095 :I: .005 

:1:.010 --,-
.-t290 ::t .01 0 

1 
l:~ 

. 025 DIA. 
•. 002, 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

I+- .200 :1:.015 (CENTERED) 

Enoap· Leadwire sulation 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Load Life:· 2000 hours at +125°C, R shift 
less than 0.2%. 
Shelf Life (Typical): 200 ppm/year. 

Insulation Resistance: 10,000 Megohms. 
Vibration:· R shift less than 0.05%. 
Shock:· R shift less than O.OS%. 

"Test methods per specifications and 
procedures of MII-R-55182/9. 

Case uC" 
Model TK 139 and Model TK 639 

1+-.305 -.j 1+-.105 :1:.005 
:!:.010 --,-

.-t30S ±.010 

1 
jC!.l.i 

.025 DIA . 
±.002, 
22 GA. 

LEADWIRE 
OFFSET .005 

FROM 
CENTERLINE 

-+I ~ .150 ± .015 (CENTERED) 

Ordering 
Information 

TK633 -10 Meg - 0.1% -10 PPM/oC 

MOdIbeT ToIce T 
Resistor Value Temperature 

Derating Curve: 
100. #" 

~60 
0" 
~20 
·0 

APPLIES TO ALL MODELS 
OF TYPE TK RESISTORS 

Coefficient 

CADDOCK 
ELECTRONICS, INCORPORATED 

255075100125150175200225 
AMBIENT TEMPERATURE, oc 
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RESISTORS 

Type 1776 Precision Decade 
Resistor'Voltage Dividers 

4700 

Input Voltage. Dividers for Digital Multimeters and Range-Switcl:iing Instruments. 

The exceptional performance of this extensive 'fa~ily' 'of TYpe There are no\Y ~2 standard models in the expanded 'famHy' of 
1776 Precision' Decade Resistor Voltage Dividers Type 1776 preciSion resistor. networks that include -
achieved through' the special .com- r---'--'-...... ------------...:o.-----... 

has been 

bination. of advantages provided by v" 3-,' 4- and S-decade voltage 
C~ddock's Tetrinox"' resistance fi!ms. dividers with ratiosfrol1'l 10:1 to • 
This advanced film resistor tech- ~ ~ " 10,000:1. 
nology provides the performance ~ CA=~~ ~;~~!~~~ICS, • 1,200 volts continuous ratings 
characteristics required by the pre- 9OK'OO 8$01 ; .and overvoltage to 2,000 volts. 
ci~ion input signal circuits of both ,;,.. Vi ;:;;xni ... ? 
bench-type and laboratory digital I I i I Many combinations of ,Ratio • 
instruments. ~ 

• .' R -

• and Absolute Tolerances and 
Ratio and Absolute Tempera
ture qoefficients. .." In addition to requiring less board 

space, these'Compact precision resis
tor networks deliver higher perfor-

Schematic of 
Model 1776-C61 

mance than selected discrete- resistor sets and thin-film networks. 

For complete information <m quan
tity price and delivery for any'model 

of these Type 1776' PreCision Decade Resistor Voltage Divider 
Networks, call or write to our main offices in Riverside, California. 

-RtsiltlllCeVallllS 
•• nl 

N. ", ',2 " '. 
1176 C61 9 Meg gODK 90K 9K 

1776- C61' SMeg 9(}()K 90K 9K 

1716 C62 9 Meg 9(}()K 90K OK 

1776-C621 9 Meg 900K 90K 9K 

1776 C4. l lOMeg 11111M 10101K 1001K 

1776 C44 10 Mer l1111M 101.011( 1001K 

1776-C441 10Meg 11111M 10101K 1001K 

1716 C3 10 Meg l1111M 10101K 1001K 

m6 C34 to Meg l1111M 10101K 1001K 

1776 -C732 9Meg 900K 90K 'K 
1776 C73 9 Meg 9(}()K 90K lK 
1776-{:742 gMeg 900K 90K OK 

1776-C74 9 Meg 'OOK 90K 9K 

1776-C532 900, 90K 9K 9(}() 

1776-C53 9(}()K 90K 'K 900 

1776-C531 900K 90' 9K 900 

1776-CS42 9(}()K 90K 9K lK 

1776-C54 90CK 90K 9K I' 

1776-C541 900K 90K 9K lK 

1776-232 9Meg 900K 'OK OK 

1776-23 9 Meg 'OOK 90K OK 

1776 231 9Meg 'OOK 90K 9K 

1776-242 9Meg 900K 90K OK 

1776-24 'M .. 900K 90K OK 

1776-241 9 Meg 9OOK. 50' 9K 

1776-10· 9.Meg 900' I" 10K 

1776-105~ 9~eg 900,1 90K 10K 

1776 I SMeg. '00, 90K 10K· 

1776-14 9Meg 9001', .. 90K 10K 

1776-9 99Meg 90' H)·K N,A 

1776-91 SSMeg 90K 10K N" 

1776-912 SSMeg 90K 10K '" 
*Reslstorslsolaled 
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AItsoIIlte .. '" Fi._ vo!tap TtI.ralet ToI,r.nce 
RaHill % % 

" CD 

900 6 1200 0.1 01 

900 6 1200 0.1 0.05 

lK ~ 1200 0.1 0.1 

lK 6 121)0 0.1 0.05 

10001K " 1200 0.25 0.25 

10oo1K 8 1200 OJ OJ 

10001K _8 1200 OJ 0.05 

1 QOO1K " 1200 05 05 
~ 

1.0001K 8 1200 1).25 025 

'00 1 120,0 025 ,0.25' 

900 7 1200 01 01 

lK 7 1200 1).25 0.25 

lK 7 1200 0.1 0.1 

''N/A 5 750 0.25 0.25 

N/A 5 750 OJ OJ 

'" 5 750 0.1 0.05 

NiA 5 750 0.25 0.25 

NiA 5 750 OJ OJ 

N/A 5 750 0.1 005 

900 3 1200 025 025 

900 3 1200 01 OJ 

900 3 1200 01 0.05 

lK 3 1200 025 025 

lK 3 1200 0.25 01 

lK 3 1200 0.25 0.05 

NfA • 1200 "'0. -0.5 0.1 

'I' 4 1200 "'0,""'·0.5 01 

N,A 2 1200 0.25 a05 

N 2 1200 025 01' 

N,'A 1 1200 025 01 

'IA 1 1200 o.h 0.05 

NlA 1 1200 0.25 00' 

Abiliul. bti' '11lII' RllioStillilitr 

It It C.etricl,"t % Chlllle in Ibtio 

"lI'oC "II/"e "hlla lO.~ .... 1In,·-
l1li111/"" Lif. Ute .,. .. , 

00 ® 
30 15 0.1 0.01 0.005 .n.DI 

30 10 0.1 O.Dl 1).005' 0,01 

30 15 Ol 0.01 0.005 001 

30 10 OJ 001 0005 om 
30 10 01 0.01 0.005 001 

30 10 .01 0.01 0.005 0.01 

30 lC 01 0.01 0.005 0.01 

50 50 0.5 004 0.02 0.04 

50 50 0.5 004 002 0.04 

50 50 0.5 0.04 002 0.04 

50 50 0.5 0.04 0.02 0.04 

50 50 0.' 00' 0.02 1104 

50 50 0.5 0.04 0.02 0.04 

25 25 0.' 0.02 am 0.02 

25 25 0.3 0,02 0.01 0.02 

25 25 0.3 0.02 0.01 002 

25 25 0.4 ,0.02 0.01 0.02 

25 25 0.3 0.02 0.01 0.02 

25 25 0.3 0.02· 0.01 0.02 

50 50 0.3 0.04 0.D2 0.04 

50 50 0.2 O.ot 0.0l' 0.02 

50 50 0.2 0.02 0.01 0.02 

50 50 0.3 0.04 002 0.04 

50 50 0.2 0.02 0.01 .0.02 

50 50 0.2 (1.02 0.01 0.02 

30 10 0.02 0.01 0005 0.01 

30 5 0.02 0.01 0:005 0.01 

30 10 0.02 0.01 0.005 001 

30 10 0.02 001 0005 0.01 

30 10 0.02 0.01 0.005 0.01 

30 10 0.02 0.01 0.005 001 

30 5 002 0·01 0005 0.01 

·CADDOCK 
"ELECTRONICS; INCORPORATED 

Specifications 

(i':/umbers inside circles reference 
columns in Model No. table.) 

CD Ratio Tolerance: Maximum ratio difference 
between two resistors in the .network. (See 
the specific Figures for the definition of 

JRatio Difference.) 

CD ,Ratio Temperatu~ Coefficient: Ratio track 
from O°C to +70°C. ' 

CD Voltage Coefficient of Ratio (ppm/volt): RI 
in' series with any combination of R2, Rs, 
R. and Rs, 100 volts to rated voltage, 

0" Load Life:' Ratio stability of resistance 
under full load, rated voltage applied to R, 

" in series with any combination of R2, R3, 
R. and Rs, 

® Shelf Stability of Ratio: Six months at 
shelf conditions. 

® Overvoltage; Maximum voltage of 1.67 
times rated DC voltll,ge. Volts DC or peak 
AC applied to R, and .any combinatiqn .of 
f'b, R~, R. and,. Fls in seriell wit,h R,for 10 
seconds . 

Voltage Rating: Dp;r MRS Ac voltage 
applied to'R, in series with any combina-

"tion of R2"R3, . .R. and Ro. 
. Storage Temperature: -55°C to +85°C, 

'1717 CHICAGO AVENUE, RIVERSIDE, CALIF, 92507 ~ PHONE: (714) 788-1700 • TWX: 910-332-6108' 
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4700 RESISTORS 

Type 1776 Precision Decade 
Resistor Voltage Dividers 

Figure 1 

RATIO DEFINITION. 

ALL RESISTORS RATIO ONE ANOTHER 

Figure 4 

i'·7GO:.o20i -CllOOOCII tLIECT"OJltcS 
MOM:L '''1,'0 a00l5 

~:~'~ ":''4Jw I~I ~ .'00 
.25 =.05 

- 1.~oo ~ ~ T'"~: ~o:., 
'.300 

1AOO -

',$00 

RATIO DEFINITION" . , ., ., .. 
ALL RESISTORS RATIO ONE ANOTHER n n n n . , , . , . , . 

Figure 7 

RATIO DEFINITION 

ALL RESISTORS RATIO ONE ANOTHER 

Figure 2 Figure 3 

t--~ --I ~~ 
I II 

CADDOC~ONICS n:.o .... ,,, ... ,, .. " ~ :.020 

~"~~§800~dJ IU I~l ~:.O$ 1.000 ~ .025 =.002 

1.200 -J Tinned Copper 
'.$00 

- '.800~ ~ .100 

RATIO DEFINITION fI, A, lit, ... 

ALL RESISTORS RATIO ONE ANOTHER L· L L [l, ALL RESISTORS RATIO ONE ANOTHER l. L L I.·n. 
Figure 5 

RATIO DEFINITION. 

ALL RESISTORS RATIO ONE ANOTHER 

~r·'00MAX 

J~o 
±062 

ITT TTl. 

1 .'00 MAX. 

.010 
±.002 

rrm, 

Figure 8 

~r·'00MAX 

-1- .rno 
±.002 

RATIO DEFINITION: Where RT =- R, ... R2 + R3 + R4 + R, 

RATIO 1: (A2 + R3+ R.+ As) RT 
RATIO 2 (R3 + R. + R5): AT 
RATtO 3 (R. + R~): RT 
RATIO 4 (R,): RT A, A, AI A, A, 

Figure 8 

RATIO DEFINITION: RATIO 1: R, R~ 

RATIO 2 : R, R~ 

RATIO 3: R, R. 
RATIO 4: A, As 

., 
n R'~ R'~ R·t R.~ I 
,2. l • 5 6 7 

4700 

CADDOCK Page C 18 

ELECTRONICS, INCORPORATED 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 • PHONE: (714) 788-1700 • TWX: 910-332-6108 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1821 



RESISTORS 

Type 1787 Current Shunt 
Resistor Networks 

ForAccu'rate.Current Sensing in Multi~Range Instrumentation 

Type H87 Current Shunt Resis.tor Networks utilize 
. Caddock's Micronox" resistance filfrls.and advanced high 
thru-put laser manufacturing capabilities to achieve many 
vital advantages in precision current measurement cir
cuits, including laboratory and ben'ch-type digital instru-
mentation: .. 

• The thin-profile single-package configuration replaces 
as many as four discrete current shunt resistors. 

• The monolythic construction and standar,dized lead 
spacing simplifies installation, 

• Caddock Micronox" resistance films provide excep
tional stability for improved long-term measurement 
accuracy. 

Thirteen standard models in five network arrange
ments provide the specific accuracy and resistance values 
required for a wide range of current mea;>uring instru
ments and circuits, 

Prototype quantities of most models of the Type 1787 
Current Shunt Resistor Networks can be delivered from 
stock to within 6 weeks ARO. 

Im .......... n I'nt,RIliIi 

IInot WIIb 

••• I' • II Ic ID I. II I c 

178.7-31 999.9 !I. 99.9 II 9.9 II 0.911 0.2~ 0.2~ ·O,SO 

1787-312 999911 99,9 II 9,9 II 0,9 II 0,2~ 0,2~ O.SO 

1787-41 1000 II 100 II 10 II III 0,2~ 0,2~ O,SO 

1787-412 lpoe II 100 II 10 II III 0.25 0.25 O,SO 

1787-~ .999 II 9911 911 NfA O.2~ 0,2~ 0.7~ 

1787-~3 999 II 9911 911 NfA O.2~ 0,2~ 0.75 

1787 -53~ 999 II' 9911 911 NfA O.2~ 0,2~ 0.7~ 

1787-6 1000 II 100 II 1011 NfA 0,2~ O.2~ 0.7~ 

1787-64 1000 II 100 II 1011 NfA 0,2~ 0,25 0.7~ 

1787-64~ l00P.1I 100 II lOll NfA 0.2~ 0,25 0.7~ 

1787-6452 1000 II 100 II 10 II NfA O.2~ 0,2~ 0.7~ 

1787-13 99,9 II 9.911 -a.9·11 NfA 0,2~ O,SO 1.0 

1787-132 99.9 II 9.9 II 0.911 NfA 0.2~ O,SO 1.0 

11.,,' .... - 1ItsI ••• 
I.U .. h~""CI AUt .... - fll, T ...... TC 

TDIII "" " ,..rc 
II CD ® 

\ 

1.0 LO 1 0,2~ II 

1.0 l.O 1 0.10 II 

1.0 1.0 2 0,2~ II 

1.0 ' 1.0,. 2 0.10 80 

NfA '1m 3 0,2~ so 
NfA 0.7~ • 3 0.10 so 
NfA " ... 0.7~ 3 O,O~ 50 

NfA 0.7~ 4 O.2~ 50 

NfA 0.75 4 0.10 50 

NfA • O,~ 4 O,~ 50 

NfA im . 4 0,02 50 

NfA LO 6 0.2~ 100 

NfA 1.0 6 0.10 100 

_StaIlR\J 
lIB. "aMP" 
Inls"ICIVoID 

LiHLIII SIoonLIII 
® 0 

. O,O~ 0.03 

0,03 0,02 

O,O~ 0,03 

0,03 '0,02 

0,04 0,02 

0.02 0,01 

0,02 0.01 

0,04 0,02 

0,02 0,01 

0,02 .0.01 

0,01 0.01 

0.05 0.03 

0.03 0.02 

.. 4100 

(j) Absolute Resistance Tolerance:' Toler
ance of RA. Rs. Rc or RD when meas
ured in .accordance with proper Figure 
No. 

® Absolute Temperature Coefficient: Temp
erature coefficient of R~. Rs. Rc or RD 
from 0'0 to 70'0. referenced to +l25'O. 

@ Shelf Life: Stability of RA. A B. Rc or RD 
for six months at shelf.. conditions. 
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® Load Life: Stability of RA. Rs. Rc or Ro . 
with full power applied individually for 
2000 hours at +70'0. 

CADDOCK 
ELECTRONICS. INCORPORATED 

Storage Temperature: ~55'C to+105'O. 
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4700 

Type 1787 Current Shunt 
Resistor Networks 

Figure 1 - Model Nos. 1187-31 and 1787-312 

90Dn IOn 

--11..09• 
-II MAX. 

~~'25 ~TlNNED. T COPPER 

.25 .: .05 

*=~~=':~:i~h""'!:'::;:~ 
(;II.'''''I.'' .. "'''_ .... .,.IP'n. 
5 .nd, ~ shOr1ed "~h.n.100" 

=.=..~~: m: :=~ ~: 
tllilpolnt. 

MocIeINoo. 1787·31 and 1787-312 Mea.uremenl Connecllon. 

lui_CiS 

..... T,III s..,.Ln' ,- " 
R. 999.9 I! Pinl 

R, 99.9 I! Pin I 

Re 9.9 II Pint 

R. un Pinl 

Figure 3 - Model NOl. 1787-5, 
1787-53 and 1787-535 

900n 900 en 

rrn. 
~R. ;;--=1 

IIslslIl_ 

.... T.III 
¥all. 

R, 9990 

R. 99 0 

Re 9 0 

hlriaC •• udills 

c.rnt_ 
.£., 

Pinl 

Pin 2 

Pinl 

PiA 4 

-- Sen.lLe .. 
C, " 
PinS * 'Pin6 * 
PinS * Pin6 * 
PinS * Pin 6 * 
PinS * Pin6 * 

Figure 4 - Model Nos. 1787-6, 
1787-64, 1787-645 and 1787-6452 

lOOn 900 10n 

rrn. 
~R';-·C=1 

blldaaCiI 

..... lotal ..... 
R, 1000 n 

R. 100 I! 

Re 100 

Figure 2 - Model NOs. 1787;41 and 1787-412 

900n IOn On 1.00 

Model No •• 1787-41 and 1787-412 Mel.uremanl Connection. 

"r 

R, 

R. 

Re 

I. 

TIIII -
1000 n 

100 I! 

100 

I g 

K.IW.C~IiHI 

Seat .... ClIRlIltIlI., Clnat Lm1 $l1li .... ,1 

" C 1 C. " 

Pint Pin I PinS Pin 6 

Pint Pill 2 PinS Pill 6 

Pin I Pinl PinS Pini 

Pin I Pin 4 PinS PinS 

Figure 6 - Model NOl. 1787-13 and 1787-132 

*::=~~=:~:III~~~h~n~.-:=.:~;:~ 
ch.'acl<l" •• OC$ •• qU .... lhatP'n. 
~_5 t..lIoo.ted .,ttl," 100" 
oIlh. _~ 01 til, n."'",.~ AN 
II'IfIUU.ementl mutt be made" 
lIIispoonl. 

Model Noo. 1787·13 and 1787·132 Me •• urement Connecllona - ... lelviIlC .... ctitII. 

lobi Smelt.d _nIL ... CunlltLIIII 

__ 
"I. 

V .... " C, C, " 
R. 99.9 n Pin 1 Pin} Pin4 * PinS· 

R. 9.9 g Pinl Pin2 Pin 4 * PinS * 
Re 0.9 n Pin 1 Pin] Pin .. PinS * 
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RESIST;QRS ' 

Typ', T1794 Custo,,", Precision 
SIP Resistor Networks 

" R~ts,tor Networks ,with Custom Package Size and Custom Performance . 
. '. . '.. . " . ~ " " 

For precision analog designs with special circuit requirements 
Caddock Type 11794 C,ustom Precision 81 P Resistor Networks can 
include from 2 to 1 5 resistors per assembly ana. are available 
with performance,that'lnchides- . ,,'. 

- Absolute toleninces from 1 ;,0% to 0.1 % - , 
to as clqse, as 0.02,5%,. , 

Ratio tolerances frrim '1 ,d% to' 0.1% -
tt? as 'Close as 0.025%. , 

Resistance values .from 500 ohms to 50 Megohms, 

- Absol\Jte temperature cae'fficients of 50 PPM;o'G, 
25 PPMrc and15 PPM;oC, 

Ratio te'mperature coefficients from 25 PPM;oC to 
10 PPM;o.C -, to, as close as5 PPM;oC., . . 

- Ratio stabUity of resistance at full load for 
2000 hours to wit~in ±0,02%. 

. , . 
- She.lf'life'stabilityof ratio forsi'x months'to 

within,.±0,005%, ' 

- Custom voltage a~d 'powerratings, 

The. unique thin-'profile;' single-in-line eq~e-m~unt 
package design allows the wi!ie range of flexibility 
necessary to blend'the' performance ofTetrinox'" 
resistance. technology with particular circuit 
'specifications ,to arrive at the final network 
package size,,·pin spacing and pin style. . 

In addition to the normal upright configuration 
with SIP-socket.pin spacing, special low-profile 
packages With' extended leads and right-angle 
le'adS are also available, ' 

By optimizing both performance and con-
figuration many designers find that these 
precision networks can achieve savings in 
both component cost and insertion costs""': ' 
even inproductidn-Iot quantities as low as' 
1000 units, 

Alarge'part of oW high thru-put manu~ac-' 
turing capacity,i$ now committed to the pro
duction of these custom preciSion resistor. 

, networks. €ustom network designs for re
quirements .that range ·from 500 networks 
per year to over 400;000 networks per year 
are now in production, ' 

For immediate engineering information on 
the custom preciSion resistor network con
figuration that.can best meet your needs, call 
or' write to our Applications Engine1:lring 
Group in Rivers,ide, California, and we wHlpe' 
pleased to provide both technical pertor- , 
manee and pricing information. 

Page C21 CADDOCK-, 
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4700 RESISTORS 

Type 1789 Custom 
Low Resistance Value 

Precision Resistor Networks 

Low Resistance Custom Resistor Networks for Precision Analog Circuit Designs. 

The design flexibility achieved by Caddock's advanced resistance film 
technology is extended to low resistance networks through the 
application of Caddock Micronox® resistance films. 

By applying this technology to the 
thin-profile single-in-line package con
figuration, the Type 1789 Custom Pre
cision Low Resistance Value Networks 
can provide a combination of perform
ance specifications that are exclusive 
with Micronox® resistance films: 

• . Resistance Values • from 1.0 Ohm to 10,000 Ohms. Current Summing Network. 

• Absolute Tolerances • 1.0%, 0.50%, 0.25%, 0.20%, 
0.10%, and 0.05%. 

• Ratio Tolerances· 1.0%, 0.50%, 0.25%, 0.20%, 
0.10% and 0.05%. 

• Absolute Temperature Coefficients • 100 PPM/'C, 
80 PPMrc and 50 PPMrC from O°C to + 70°C. 

• Ratio Temperature Coefficients • 80 PPM/'C, 
50 PPM/'C, 25 PPM/'C and 15 PPM/'C. 

• Power Rating· 100 mW to 2 Watts per resistor. 

The optimum design of a Type 1789 Custom resistor 
network i.s best achieved when all of the circuit 
requirements and specification limits are carefully 
balanced. 

To assist you in achieving the goal of 
optimum performance and maximum cost 
effectiveness, the resistor network specialists 
in the Network Product Engineering Group 
at Caddock's main offices will be pleased to 
provide any information you may need. 

Current Sensing Network. 

Precision Termination Network . 

... 
1789".5· 

•.. ,:: :": . :&.502 

Impedance Matching Network. Precision Current Shunt. 

CADDOCK 
ELECTRONICS, INCORPORATED 
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RESISTORS 4700 

Type MP Chassis' Mounted 
Power Film Resistors 

-, 

.fA Type. MP Chassis Mou"nte'd Power FUm Resistors are made with 
Microno'S,~ resistance film~'lired. onto a SJeramic substrate which is ther~ 
marry bonded to an ano(jized aluminum base. By mounting this assembly 
directly to a metal surfjlce, for improved heat transfer, the high powe,r 
capabilities of these unique resistors can ,provide ,increased packaging 
densities in many types' oj electronic equipment. 

The special performanqe features of the Type MP Power Film Resis-
tors include: ' . 

• .Two case sizes that provide 15 watt and 30 watt ratings,' 

.'. Single-screw mounting to simplify attachment to the chaSsis or 
other heat conducting surface. 

• Amolded sil.icone case that encapsulates the resistor assembly to 
meet stringent environmental specifications. 

• Extended-life stability better than 0.01 % per 1000 hours has been 
demonstrated through a 5V2 year, 50,000 hour program of contin-
uous load-life tellUhg. ' 

Detailed information on power ratings versus ambient temperature 
arid chassis area has beeri provided on this page. A detailed report 0(1 the 
results of extended-me stability tests is available from the applications 
engineering group at Caddock Electronics, Inc. 

Model 'IW. Mal. Dlel. Hilll 
Resistance Dimensions 

NI. RIII·,t Vo"",e SIr. Temp. TCt 
Ronp T .... I .. I. 

Min. Mil. A B C 0 

MP312 15 Watts 300 600 50 lOll 1200 K .600 I .188 1.185 1.092 Gold Plated Solder Lugs 

MP330 30 Watts 450 1000 50 lOll 1200K , .850 I .250 I .250 I .142 Gold 'Plated Solder Lugs 

t Power rating based on chassis mounting 
wlttr MP 312 on .a 6" x 4" x 2" x .040" 
aluminum' chassis and MP 330 on 'a 5i , 
x 7" x 2" x ,040" aluminum chassis. 

* TC: 50 ppm referenced to 25'C, ~R taken 
at +150'C and +275'C. (Low temp. 
TC will be nominally -85 ppm/'C at 
-55 'C. See typical, R-T curve.) 

DERATING CURV,E TYPICAL R-T CURVE' 

i~11fMtJJ a:' 
<I 

"'. , 
2550 is JOO125 150 175200 2252!5010175 

AMlIENTT[MPEIATURE, ·C 
50 100 ISO 200 250 

TtMP£RATUR[, ·C 

Stacked Type MP assemblies - constructed by bolting 
resistors between aluminum heat dissipating.. plates
provide a simple. means of further imp'roving packaging 
densities. . 

These charts of power ratings versus ~mbient tempereture 
and chassis area show the high power levels that can be • 

achieved with forced air cooling and with' convection cooling in either 
vertical or horizontal orientation. 

POWER RATING 
FOR stACKED MP 312 POWER RESISTORS 

020304 071 2 34 7 I 

AIR FLOW (CFM)/EACH RESISTOR' 

P01ll(ER RATING • 
FOR CHASSIS MOU.~TED.SfNGLE RESISTORS 

\ 
1.1 rrutl LLI'l 1 I.: I: : 

,-DalaloSlo,2ScC,&I,ilairall' ,-
30 alrnospoere'Chasso,smate"al 

Alumlnu01 .. 040lh,ck 

4.6 10 20 4(1 60 

CHASSIS AREA (sa .. IN.) 

, U.S. Patent No's 3,636,493 and 3,649,944 Other patents pending. 

Page C23 CADDOCK 
ELECTRONICS, INCORPORATED 

SPECIFICATIONS 

Resistance Tolerance: ± 1 % standard 
(Other tolerances on spe.cial order.) 
In~illation' Resistance: 1 P,OOO Megohms, 
dry: Method - Mil-R-18546D,. p!lra. 4.6.8. 
Solderability: Per MiI-R-,18546D, para. 
3.7, para. 4.6.4. 
Tetinlnal Strength: Per Mil-Std-202, 
Me~hod 211, Condo A (Pull Test), 5 Ibs., 
an~ Cond: B (Bend Test). Max . .6.R, .2% 
orJ.2n, whichever is greater. 
Thermal Shock: Per MiI-R-18546D, para. 
4.S.9, max . .6.R, :5% or .2n, whichever is 
greater. 
Momentary Overload: 2 times rated 
power' or 1.5 times max. allowable work
ing 'Voltage,' whicnever gives the lower 
power, for 5 seconds. Max . .6.R, .5% or 
.2n, whichever is greater. 
J,'Ioisture Resistance: Mil-Std-202, Meth
od 106B, less steps 7a a:nd '7b-,max . .6. R, 
:5%' or .2n, whichever is greater. 
Life: Per MiI-H"18546D" para.' 4.6.12, 
1,000 hr's., Max. ~R,1% or .2n; wtt'lch-
ever is greater. ,,' , . ' 

Shock,Medium Impact: 50G, per Mil-Std-
202, Method 205, Condo C. , t' 
Vibration, High 'Frequency: Per Mil-Std-
202, Method 204, Co'n~. B, Max . .6.R .2% 
or .2n, whichever is greater, through 
shock and vibration. sequence. 

1717 CHICAGOAVENUE, RIV~RSIDE, CALIF. 92507 • PHONE: (714) 788~1700 • TWX: 910-332-6108 
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4700 

High Performance 
Film Resistors 

The outstanding levels of performance and reliability 
that Caddock resistors provide is maintained through a con
tinuous program of testing and process control that in
cludes every step in the production process. 

Manufacturing Control 
Our manufacturing controls include processes for 

power conditioning, over-voltage conditioning and maxi
mum temperature conditioning. We also perform many in
process tests to verify the performance levels and con
sistency of all of our resistor types, and to screen out 
defects not detectable by visual inspection. 

Quality Control 
The Caddock Quality Control System covers every step 

in the manufacturing process from the examination of in
coming raw materials to the final testing and packaging of 
each resistor. 

To meet the most stringent QC requirements, Cad
dock's Quality Control Procedures have been approved as 
being in conformance to the requirements of NASA 
NHB5300.4(1C) and MIL-1-45208 in recent surveys. 

Reliability Verification 
In addition to the tests for tolerance, stability and 

temperature characteristics that are part of our normal 
manufacturing procedures, we also perform semi-annual 
reliability tests to confirm compliance to our exacting 
product specifications. 

The flow diagram of the Caddock Reliability Test Pro
gram illustrates the sequence of the eleven tests in this 
program. 

The test procedures in the Caddock Reliability Testing 
Specification 271-02 generally follow the format of MIL-R-
55182 and MIL-Std-202. The results of these tests may be 
used to qualify Caddock resistors for substitution in 
existing designs. 

Reliability Test Summary -
"Caddock Report No.1". 

To provide electronic engineers with actual stability 
data - data that can be used to determine actual improve
ments in circuit performance - we have compiled test 
results taken since 1972 from our continuing reliability 
program. 

Of the eleven tests in this program, we have graphically 
summarized data from the six tests that measure resistor 
stability under conditi.ons most important to circuit designers: 

1 - Temperalure Cycling Tests 

2 - Overload Tests 

3 - 2000 Hour Load-Life Tests 

4 - Moisture Resistance Tests 

5 - Low Temperature Operation 

6 - Shock and Vibration Tests 

This stability data appears in a series of 96 graphs that 
show the actual stability of 740 Caddock High Performance 
Film Resistors. 

The individual and average resistance change is also 
shown in thest;J graphs for the low, high and 'critical' values, 
to provide data that can be used to pre-determine actual 
circuit performance and long-term equipment specifications. 

+0.5% 

A copy of the 12-page brochure describing 
the results of these reliability and stability tests 
is available from the main offices of Caddock 
Electronics, Inc. in Riverside, California. 

CADDOCK Page C 24 
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EIA/MIL Resistor Color Codes 

."" 
;; 

~ I >:s- ~ .. ...- ~ ;:: 
" ~ 

Tolerance 
, Multiplier . 

Second digit 

First di it g 

Color code for general-purpose industrial resistors 

Wide first band .denotes 
wirewound resistor , 

Color code for general-purpose wirewound resistors 

.J 

, 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow ·4 10,000 ± 4% 
Green 5 100,000 

» 
". 

Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) 
Gold 0.1 ± 5% 
stiver 0.01 ±10% 
No color ±20% 

I 

Wide first band and blue 
band denotes fiame

roof wirewounll resistor 

(:;1::5%) =47000 ±5% 



4700 RESISTORS 

THICK FILM 
CERMET CHIP RESISTORS 

ELECTRICAL 

Resistance Range: 10 ohms to 40 megohms ~ 
Tolerance: 1 % (F), 2% (6),5% (J), 10% (K) standard and L 

20%(M) /' 
Power Rating: 100 Milliwans CR1, 200 Milliwatts CR2. . f,/' 
250 Milliwatts CR3 & 300 Milliwatts CR4, 350 Milliwatts CR~ 
Short Time Ove~oad: Less than 0.50%.lR "-
Temperature Coefliclent 01 Resistance: ± 150 ppm standard thru 

~MAX' 

1 megohm; ±350 ppm 1.1 megohm thru 10 megohms; ±50ppm 
available 100 ohms thru 750K ohms. All TCR ratings as measured 
from-55°C to + 125°C with 25°C relerence point. 
Standard MIL Decade Values: 10 ohms thru 20 megohms. SIZE 

LENGTH (Ll 
-+-.005 

WIDTH (WI 
-+-.005 

THICKNESS (T) 
±.O03 

ENVIRONMENTAL 

Operating Temperalure: -55°C to + 125°C. 
Moislure Resislance: Less than 1 % change when tested per 
method 106 of MIL-STD 202. 
Ute: Less than 1 % change when tested per method 1080 
(+85°C) of MIL-STD 202. 

MIL SpecllclltOns: Designed to meel MIL·R·55342 
requirements. 

MECHANICAL 

Conslrucllon: 96% Alumina substrate wllh proprietary Cermet 
resistance elRment and specified termination material. 

Tennlnalions: STYLES MATERIAL' 
A 3 sided wrap-around A Palladium silver 
B Top termination B Platinum gold 
C 5 sided wrap-around C Gold 

o Platinum silver 
E palladium gold 
Solder termination available 
S1 - 60/40 S2 - SN62 

CRI .050 .040 .012 
CR2 .075 .050 .016 
CR3 .• 100 .050 .016 
CR4 .150 .050 .016 
CR5 .225 .075 .016 
CR10l0 .100 .100 .029 
CR1025 .100 .025 .020 
CR2010 .200 .100 .020 
CR3535 .035 .035 .015 
CR5025 .050 .030 .020 
CR5050 .050 .050 .020 

CAL-R C,. NUMBERIIG SYSTEM 

SIZE 
TERM~ATlON VALUE' 

TOLERANCE I MATERIAL 10HMS) STYLE 

CR. A I A 1002 K 

• The first 3 digits represent significant figures; the last digH specifies 
the number of zeros to follow. 
Tolerance code: F -1%, G-2%,J -5%, K-l0%& M -20% 

PRECISION THICK FILM NETWORKS 

Cal·R thick Film Passive Systems develops and 
produces, to customer requirements, packaged 
resistor networks including digital to analog A·D 
binary ladders (through 12 bits), BCD bipolar 
ladders and custom precision resistor networks. 

Cal·R manufactures ceramic substrates for the 
Digital Watch market and custom R·C networks for 
hi·rel and commercial applications. 

Cal·R thick film resistor compositions fused to a 
high purity 96% aluminum substrate insure low 
thermal gradients, high thermal stability and 
matched electrical characteristics. 

ELECTRICAL SPECIFICATIONS 

DUAL and SINGLE 
IN·UNE AND FlATPACK LADDER 

CHARACTERISTICS .. RESISTOR NETWORKS NETWORIS 

Resistance Range 10 ohms to 1 megohm 10 ohms to 1 megohm 

Temperature ±ISO PPMloC STD :±:150 PPM/oC STD 
Coefficient ±50 PPM/oC Avail. ±50 PPM/oC Avail. 

Tracking to: 15 PPMjOC 5 PPM/oC 

GENERAL SPECIFICATIONS 
Operating Temperature Range: -55°C to +125°C 
Storage Temperature Range: -65°C to + 150a C 
Stability To: 25 PPM/year 
Settling To: 50 nSec. 
Fast Rise'Time 
Minimum size for maximum efficiency and quality. 
All networks are iOO% inspected to applicable requirements 
(MIL·Specs or inhouse). 
All resistance parameters meet or exceed the 
performance requirements pf MIL·R-.55342A 
when appl icable. . 

1-----·-----, 

iLf] I : 
O~I 2R~1 

~~i ~D--6........-+i -0 
i i ,----------, 

14 
R R R R R R 

1 R R R R R R R 

I'lHHHI 

TCR 

.50 

1601 Olympic Blvd., Santa Monica, California 90404 • (213) 450-1761 • TWX 910-343-6966 

WIRE WOUND RESISTORS • THICK FILM • THERMISTORS 

4700 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1829 



4700 RESIST.ORS .4700 

@&l __ O_":IfI"NC. ~/~E WOUND RESISTORS 
PRECISION POWER RESISTORS 

FEATURES 
1. Copperweld leads standard. Nickel A or Alloy 180 

available. 
2. Core·alumina and steatite ceramics. 
3. Silicone cOating. to give maximum wire protection and 

extra high resistance to moisture. 
4. Failure rates of less than .006% per 1000 hours @ +250 C 

with 60% confidence. 

ELECTRICAL CHARACTERISTICS. 
A. TOLERANCES: '5.0% ,to .01%. 1% stendard for off·shelf 

delivery. Special II\lItchlng available to .001 % tolerance. 
B. TEMPERATURE COEFFICIENT: 20 ppm/degree C standard. 
, Special T.C.'s to 5 ppm/ degree, C available. 

C. Dielectric strength greater than 1000 V.A.C. 
D. Special configurations available on request. 
E. SA (X) Types Thermal shock proof from 275°C to -55OC. 
F. SAV (X) Types Thermal shock proof from 350°C to -55°C. 
G. STABILITY: consistent with tolerances, all parts stabilized 

in production. less than 0.1 % drift In 2000 hours opera· 
tlon at full Cal·R wattage rating for 1 % tolerance parts. 

H. RESISTANCE RANGES: .05 ohms to 250K ohms. 
I. INDUCTIVE TYPES: Single layer space wound with largest 

wire permissible. , 
J. Non·inductive Types feature dual balanced windings for 

minimum inductance. 

ENVIRONMENTAL 
Meet or exceed applicable paragraphs of Mll·R·26E and 
MIL·R-39007. 

~ C ----1 C>f<1, 
CAl-R La 
1000 

~% 
RATED WATTAGE-=r ·1 ~TDlERANCE 

RESISTANCE 

f 
I-Nominal, based on maximum 275°C. 

Hot spot at 25°C. Ambient. (char. U) 
2 -Nominal, based on maximum 350°C. 

Hot spot at 25°C., AmbIent. (char. V). 

3 -Tolerance for nonlnductive types 
below 150!l ±.062. 

4 -Noninductlve maximum reslstences 
are one·half of listed values. 

WHEN OROERING SPECIFY: TYPE, WATTAGE, RESISTANCE AND TOLERANCE. 

A·1830 

POWER RESISTORS 

FOUR STANDARD MC TYPE RESISTOR SPECIFICATIONS IN MIL-R SIZES 

OUTSTANDING FEATURES 
1. ~~~~rlli'h..'eads hot tin IIlpped for maximum 

2. Completely welded construction terminal to ter· 
mlnal. 

3. HIgh density extruded aluminum housing provides 
superior heat conduction. . 

4. Housing deep finned for maximum heat dlssipa· 
tion under natural and forced convection. 

5. Windings-High uniformity single layer space 
wound, designed to give maximum core coverage 
for even heat dissipation. MCX (non.lnductive) 
types have dual balanced windings for minimum 
Inductance. 

6. Core-steatite ceramic, centerless ground for 
uniformity. 

7. Silicone coated resistence element to give maxi· 
mum wire protection and extra high resistance 
to mOisture. 

ELECT.RICAL CHARACTERISTICS 
Tolerances-5.0% to .05%, 1 % standard for off-
shelf delivery. ' 

Temperature Coefflclent-20 ppm/degree C stend
ard. Special T.C.'s to 5 ppm/degree ,C avanable. 

~IG!~8~i~nt~B.~~, g!~~t":re~~:~ t~:> 2~·~·~:A.~~ 
on MC·500. 

Dielectric Test-performed on 100% basis. 

Stability-consistent with tolerances, all parts 
stabilized in production. Less than 0.5% drift in 
1000 hours operation at fUll Cal·R wattage rating for 
1 % tolerance parts. Reslstence ranges-.05 ohms to 
210K ohms. 

ENVIRONMENTAL 
Meet or exceed all requlremenls of MIL·R·18546D. 
including UN" characteristic and MIL-R·39009. 

DIMENSIONS 
lJpe A B C D E F & H 'J K L M N 
MC-80 .444 _490 .600 1.125 .334 .646 .317 .075 .139 .078 .093 .078 .OSO 
MC·I00 .562 .625 .750 1.375 .438 .873 .408 .094 .172 .093 .093 .094 .086 
MC·2SO .719 .781 1.063 1.938 .500 1.094 .531 .094 .219 .171 .125 .141 .086 
MC·SOO 1.563 .844 1.969 2.781 .563 1.156 .625 .094 .281 .203 .125 '.141 .086 
TOL. + .005 .005 .016 .063 .031 .031 .031 .016 .031 .010 .005 .016 .015 

STANDARD RESISTANCE & TOLERANCE RANGES 

MW!~~''ll:ec CII·R ,watts Watts TOLERANCES AND MAXIMUM RESISTANCES' 
Normal MiI-R 

T". MiI·R·3B_ .atinl Ratinl 
MC-80 (X) =~R60edN), RER 40, 8 5 

MC-I00 (X) RE 65 IN), RER 45, '10 10 
RER6 

MC·250 (X) =~mN), RER 50, 25 20 

MC·SOO (X) RE 75 IN), RER 55, 50 30 
RER 7 

u" AvaIlable In Nonlnductlve (code symbol X Cal-R) 
(code symbol UN"_MiI) 

. 

1% Up .1% .21% .1% 
.5!l to 1!l to 2.511 to 3!lto 
20 K!l 10 K 11 10 K!l 10K!l 
.511 to III to 2.51110 3 !lto 
25 K!l 10 Kil 10 K 11 10K!l 
.1!l to .2!l to .311 to .511 10 
70K!l 30K 11 30K!l 30 Kil 
.1 !l to .2 !lto .311 to .511 10 

2OOK!l 80 K!l 80 K!l 80 K 11 
Nonlnductlve maxImum resistances are 
one·half of listed values. 

.05% 
5 11 to 
10 K 11 
5!lto 
10 K 11 
III to" 
30K!l 
III to 
80 KIl 
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4700 RESISTORS 4700 

WIRE WOUND RESISTORS 
POWER RESISTORS ••• Cont'd. 
T·5 (5 WAITS) OUTSTANDING FEATURES 
1. Copperweld leads hot tin dipped·- Gold plated DUMET or "A" nickel 

available. 
2. High density extruded aluminum housing provides superior heat conduction. 
3. Housing deep finned for maximum heat dissipation. 
4. Windings - high uniformily single layer space wound, designed to give 

maximum core coverage for .eye~ heat. dissipation. T5X (non-inductive) types 
have dual balanced windings for minimum inductance. 

5. Cor.e - Alumina ceramic, centerless' ground for' uniformity ... 

T·3 (3 WATTS) OUTSTANDING FEATURES 
1. Windings - Reverse pie wound - all pies filled for maximum heat dissipation. 
2. Unique recessed end cap designed to isolate winding termination from all 

lead slress. 
3. Protective overcaating covering entire resistor before molding insures 

maximum protection and secures winding without introducinl! stress. 
4. ReSistor element encased in nonburning epoxy by transfer molding techniques. 
5. Gopperweld leads hottin dipped standard - Gold Plated .DUMET or "A" nickel 

available. . . 

STANDARD RESISTMtCE& TDLERANCE RANGES 

*200 VAC MAX. 

T·5 ELECTRICAL CHARACTERISTICS 
~~~~~~~~~~:NJMolI:n:r; 13~ ~~~1~Cd :~~noJ!;~~e~p:~\~~e7.c. 's to 5 ppm / 0C 

available. 
STABILITY: consistent with tolerances, all parts stabilized in production. Less 

than 0.5% drift in 1000 hours operation at full CAL·R wallage rating for 1 % 
tolerance parts. 

RESISTANCE RANGES: .5 ohms to 3 K ohms. 
DIELECTRIC STRENGTH: greater than 500 V.A.C. 
DIELECTRIC TEST: performed on 100% basis. 

T·3 ELECTRICAL CHARACTERISTICS 
TOLERANCE: 1 to .005% absolute. To .002% matching tolerance for malched 

sets. 
TEMPERATURE COEFFICIENT: 10 ppm/oC is standard. Special TCs in ranges from 

+6000 ppm to 2 ppm/oC available. . 
STABILITY: consislent with lolerances. All parts stabilized in produclion, includ· 

ing 1 % parts. Components available with stability of .002% per year. 
WINDINGS: multiple pie reversed type to minimized inductance. Special windings 

available to provide fast rise times. 
RESISTANCE: Ranges 3 K ohms 10 300 K ohms. 
MAXIMUM WORKING VOLTAGE: 200V. rt " MDunling Hole Cleorance far 1·72 NFJ fW 

1-"'1'''' ".m, sc";':":"T"h1 ':::r 
, --T t 

@-€~-=C!'F" --c=J-= '" ~ ,,,
T T 

.(14.0 DlA. WHEN ORDERED WITH EYELETS 

PRECISION RESISTORS 
STANDARD RESISTANCE & TOLERANCE RANGES 

OUTSTANDING FEATURES Dimensions Talerances and Maximum Resistances 
1. All pies filled for maximum .heal dissipation. 
2. Unique recessed end cap designed 10 isolale 

winding termination from all lead stress. 
3. Terminals welded to end cap for maximum 

strenglh - will withstand 15 Ibs. linear pull. 
4. Double slots langenl 10 mandrel to prevent 

shorting between pie windings eliminating 
space~wasting construction features or the 
need for insulating lape. 

5. Protective overcoating covering entire re~ 
sister before molding insures maximum mois
ture protection and secures winding without 
introducing stress. 

6. Standard leads - copperweld hal tin dipped 
or annealed Dumat gold plated. 

7. Special malching available to .001 % tolerance. 

ELECTRICAL CHARACTERISTICS 
TOLERANCE: 1 to .005% absolule. To .002% 

matching tOlerance for matched sets. 

TEMPERATURE COEFFICIENT: 10 ppm/oC is slana· 
ard. Special TCs in ranges from +6000 ppm 10 
2 ppm/oCavallable. . 

STABILITY: consistent wilh lolerances. All paris 
slabilized In production, Including 1 % parts. 
Componenls available with slab lilly of .002% 
per year .. 

WINDINGS: mulliple pie reversed Iype. to mini· 
mlzed Induclance (excepl on Miniature Series). 
Special windings available 10 provide low 
rise times. 

RESISTANCE: Ranges 1 ohm to 10 megohms. 

PHYSICAL CHARACTERISTICS 
MATERfAL: HI·Temp epoxy with matching coelfl· 

clent of expans·ion between core and case. 
Leads are gold over Dumet. 

ENVIRONMENTAL 
Meet or exceed all requirements of MIL·R·93C 
and MIL·R·39Q05. 

CAL·R 
Part No. 
MlO 

M20. 

M30 

M40 
M41* 
A2525 

A2535 
I A25: 
A2550 

A2575 

A25100 
A3775 

A37100 

[~~~~ 
00 

P2531 

LP3750 
flO 

F50 

• NON INDUCTIVE 

"A" "S" 
+.010 +.010 
.080 .200 

. 100 .200 

.125 .250 

.125 .• 75 

.250 .250 

.250 .350 
.2 .375 
.250 .500 

.250 .750 

.250 1.00 

.375 .750 

.375 1 .. 00 

:~g .500 
.625 

.500 1.00 

.'"u .Jil 

.3 5 0 

.250 .250 

.250 .500 

ASTY~ 
G . A 

C -r-

Raled MIL Equi •• 
WolI· MIL·R·93C 

"e" age MIL·R·39005 

1#22l~G .05 

l#i2l~G .0 • 

2~~~G .u. 

1#2'¥~~G .1U 

I#?gi~c .2 R~K/" 

.032 .25 RBR56 
.0 .25 RB56 
.032 .<0 I"DO> "D"O> 
.032 .35 RB54 RBR54 

:g~~ .~ 
.5 RB53 RBR53 

.032 1.0 RB52 RBR52 

.032 .5 

.032 .5 

.03 57 AFR 14 

1#2~i'WG 
.il 

1#.;g~~G .125 

:032 

IIsmE 
--.L......: 

<;) A 
---r-

1* ,~ 

+1% +.5% +.1% 

100mOOK 300(l·BOK 1K·BOK 

25(l·lS0K 50(l·100K 100(l·100K 

10(l·250K 20(l·250K BO(l·250K 

10(l·400K 20(l·400K BO(l·400K 

10(l·750K 20(l·750K 50!l750K 

101l-1MEG 20(l·lMEG 50(l·lMEG 
10(l·lMEG 20(l·lMEG 50(l·lMEG 

10!l·2.5MEG 20(l·2.5M 50(l·2.5M 

5!l·3M 101l·3M SOlUM 

5!l·3.5M 10(l·3.5M 50!l·3.5M 

5(l·4M 10(l·4M 50(l-4M 

2(l-5.5M 4(l·5.5M 20n·5.5M 
10(l·4M 20(l-4M 50(l-4M 

5n·5.5M lon·5.5M 50n·5.5M 
n· 51:·7M 2011·7MEG 

10n·1MEG 20(l·lM 50n·1M 
5U·1.5M 10n·1.5M OIl· .5M 

10!l·750K 20n·75OK 50n'750K 
·M • M G' • M 

psmE 

!t-+-----r-
.200 

±.010-t 

tObeSqUare~ 

AT c :...L 

PRECISION RESlSTOR NETWORKS 

Cal·R engineers, specialists in advanced network design, offer preciSion 
assemblies,.. packaged 10 meet Ihe mosl exacling specifications, allowing the 
eireuil deSigner maximum freedom wlthoul cosily ilackaging prDbl,ms. . 

GENERAL SPECIFICATIONS 
RESISTOR VALUES: From 1 ohm tltru 5 megohms 
FULL SCALE ACCURACY: to .DD5% , 
TEMPERATURE COEFFICIENT TRACKING: 10 1 PPM/oC. 
TEMPERATURE COEFFICIENT ABSOLUTE: to 2 PPM/oC. 
AMBIENT TEMPERATURE RAMGE: -55°C 10 +1250C. 
STANDARD TEMPERATURE COEFFICIENT: 0 10 ±10 PPM. 
STABILITY: to 10 PPM per year. 
FJST RECOVERY TIME: to within .02% of final value wilhin 100 ns. 

+.05% +.01% 

3K·50K 1.0K·25K 

500(l·aOK 2.5K·~OK 

300(l·200K 1.5K·150K 

300(l·300K 1.K·200K 

2oo!l·650K 1.K·500K 
2oo!l·lMEG BOOll·SOOK 
200(l·lMEG SOO(l·BOOK 
100(l·2.5M 5000·2.5M 

100!l·3M 500(l·3M 

100(l·3.5M 500!l-3.5M 
100(l-4M 400!l'3M 

50!l·5.5M 300(l-4.5M 
100!l·4M 400!l·3M 

100~·5.5M 410n-4.5M 
50lHMEG 2001l'SMt' 
100lHM aOOn·BOOK 

01· . 
200{!·650K ·l.K·500K 

{! • BO 0 
•. 3M 2001,· .. M 

FSmE 

1 b\YVP' ~ ~ A .125 

~ 

It 
~ .125 fIO& F50 

.250 FlO 

1601 Olympic Blvd., Santa Monica, California 90404. (213) 450-1761. TWX 910·343·6966 

WIRE WOUND RESISTORS • THICK FILM • THERMISTORS 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1831 
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4700 RESISTORS 4700 

COLBER RESISTORS WIRE WOUND I TEMPERATURE SENSITIVE I 
CERAMIC ENCAPSULATED I CARBON & METAL FILM I 
FUSISTORS (FUSEABLE RESISTORS) 

The resistance elements of the Colber resistors are uniformly and 
tightly wound on glass fiber cores using premium quality wi res. Tinned 
steel or brass terminals are secured to the element by automatic 
assembly equipment. The high degree of automation used in manu
facturing this resistor allows you to use a high quality wire wound 
unit at a cost of approximately two cents. 

ENCAPSULATED RESISTORS INTERMEDIATE 
COLBER RESISTORS 

T Approximately 5 watts per inch 

1. Terminals - Brass, tin plated, Parallel or per-
pendicular to the case. . 

2. Body-Ceramic Case, Inorganic, Fireproof Fill. 
3. Resistl'!e. Element - High quality Colber type 

as in all our resistors. 
4. Tolerance·- 10% Standard, 5% Available. 

TERMINAL DIMENSIONS 
Type T H L W 

CWPC - - .100-.120 .055 
CWPC . 150 .050 Ref . .180 .055 
CWPC • 150 .210 Ref • .180 .055 
CWPCP .150 .390Ref. .175 .055 

PCP available In 5, 7, & lOW only. 

STANDARD 
COLBER RESISTORS 

Approximately 4 watts per inch 

QUICK CONNECTION 

OPTIONAL 
TERMINAL 

.6±~ 

brass II 
032ir 

ROUND OR 
"0" HOLE 

.010 

~ 

-.-
.310 

--"--

PRINTED CIRCUIT 
COLBER RESISTORS 
Approximately 4 watts per inch 

'm"OFIXEOLfNGTH 
~I-

'..L 
I 

---;ro \..340 +'90 -1 

~ ~ 
EPOXY COATED OR UNCOATED 

r .~,~ I I ~ TL TAB Me SIYle 

[~JII]i .150 ~-.- .• 00 .120 2:1~~ A 
j 1;' ~ --'t .055 ~ .500 7. .150 . -l .030 .500 .180 2.125 B 

.500 -If.-::: .700 .180 2,125 C 

AXIAL LEAD COLBER RESISTORS 
TYPE AL - WIRE WOUND 

LEAD SIZES AVAILABLE 
.032 X .. 950 Tinned Copper 
.032 X 1.200 Tinned Copper 
.032 X .950 Tinned Copper 
.032 X 11K. Tinned Copper 
.036 X 11K. Tinned Copper 
.040 X 1'K. Tinned Copperweld 

LEAD MATERIAL: 
Copper - 'Oxygen free, dead soft, Tinned Copper
weld - Steel core, copper clad, Tinned. 

CORE MATERIAL: 
Silicone impregnated, braided fiberglas. 

RESISTORS 
FIXED WIRE WOUND 
RESISTANCE TOLERANCE 
10% STANDARD, 3% /II 5% AVAILABLE 
MEDIUM POWER I w I 

==l l=OH 
t- L--t . 

Wat· 
Resist. Ranges 

(OHMS) 
tage Standard Temp. 

Part Rat· L± .H± I~:;!: Coefficients 
No. ing K," 'Al' ." .06%/OC .03%/OC 

CW2 2 ~. 
,. '4 Y. .0035-.2 .22-1.5k 

CW3 3 X;' X. .005-.27 .3-2.5k 
CW5 5 ?fa % % .005-.27 .3-2.5k 
CW7 7 1% 1~2 % .0075-.7 .75-6k 
CW10 10 1% .. ''A. % .01-.9 l-Sk 
CW15 15 1 ?fa y, Y, .01-.9 l-Sk 
CW20 20 2% Y2 Y2 .01~-1.35 1.5-13k 
CW25 25 2Y, % % .015-1.35 4-400 

Consult Factory for Values as low as .0035n. 

HIGH WATTAGE 
COLBER RESISTORS 

88to3"±.02 
SET8A~CK' ~~. oras 

.675,T,tB,Sl)ttifled @ 

.230 mtf r;;1 RIGHT 
.34 .176± TERMINAL 

675 TERM LENGTH 
Setback Left Hole 

.130 .125 

.185 .240 

.140 

.140 .130 X .160 

Right Hole 

.125 
.200 X .220 
.172 X .210 
.130 X .160 

~ 

~m.~~~ 
WITH OR WITHOUT BEND 
575 TERM LENGTH 

Setback Left Hole Right Hole 

.225 .180 .180 

.180 .130 .130 

.180 .195 .195 X .180 

.160 .130 .130 X .180 

.160 .200 X .240 .130 

.160 .180 X .130 .130 X .lS0 
L Hole RHoie 

.115 .180 .130 X .160 .200 X .220 
.210 .200 X .220 .200 X .220 
.120 .130 X .160 .130 X .160 
.180 .172 X .210 .172 X .210 
.115 .104 X .130 .104 X .130 
.135 .130 X .150 .130 X .150 

Not",: Any hole combination available with addi
tional minor tooling. 

RESISTANCE TOLERANCE: 
±10% Standard 
±3% & ±5% Available 
Tape & Reel and Color Coding Available 

STANDARD SIZES 
(alternate sizes available): 

4 Walts Resistance Ranges 
per Inch (OHMS) 

S.tandard Tempera!IIre 
Wallage Coefficients 

"A" .Dimenslon Rating .06%/OC .03%/OC 

AL-2 .280"· 1.1 .015-.20 .22-1.5k 

AL-5 
(min.) 
.400" 1.6 .02-.270 .3-2.5k 

AL-8 .650" 2.6 .03-.440 .45-4k 
AL-7 .925" 3.7 .05-.7n .75-6k 
AL-10 1.400" 5.6 .075-.90 l-Sk 
AL-20 2.000" S. .1-/.350 . 1.5-13k 

(max.) 

5 watts per inch also available. 

Quality ar!i Service with Competitive Pricing Since 1950 

A·1832 

FOR ORDERS ONLY 
BUFFINGTON sr .• IRVINGTON, NJ 07111 • (201) 371-9500 • TWX 7109954416 • TOLL FREE 800-221-0647 

For manufacturers' sales offices, !lee yellow pages EEM 1985 



4700 RESISTORS 4700 

-con CONCEPT INDUSTRIES C ™ 

COMPONENTS 
3641 SAN GABRIEL RIVER PKWY / PIca RIVERA,CA 90660 / Tel: (800)255-2666 'or in California (213) 699-0918 

QUALITY RESISTORS FOR INDUSTRY 

CR CARBON FILM FIXED RESISTOR 
Dimensions Max. Max. Resistanc. Range 0 

Pow.r Working Overload 
Style Rating (WI L D d H V V ±2%(G) 5%(J) 

CR,12S 1/8 (0.125) 3.7 +0.3 1.6 +0.15 0.5 28 +2 200 400 10 100K 2.2 4.7M 

CR-16S 1/6 (0.15) 3.5 +0.3 1.8 +0.15 0.5 28 +2 200 400 10 lOOK 2.2 4.7M 

CR-25S 1/4 (0.25) 6.5 +0.5 2.3 +0.2 0.6 28 +2 250 500 10 1M 1 10M 

CR-33S 1/3 (0.33) 8.5 +O.S 2.8 +0.3 0.5 28 -!-2 300 600 10 1M 1 10M 

CR-50S 1/2 (0.5) 9.5 +0.5 3.5 -+-0.5 0.7 (0.6) 28+2 350 700 10 . 1M 1 10M 

CR-1S 1 13+1 4.5 -+-0.5 0.8 35+3 500 1000 10 1M 1 10M 

CR-2S 2 18 -+-1 6+1 0.8 35 +3 500 1000 10 1M 1 10M 

Higher and Lower resistance value are available upon request. 

MF METAL FILM FIXED RESISTOR 
Power Dimensions (mm) Max. Max. Resistance Range 0 
Rat,ng ML-R· Work· Over· ±0.5% ±1% ±2% ±5% 

Style (W) 0509F L D d H Ing V load V E-192 E-96 E-24 E-24 

10-560K -
MF12S 0.125 RN50 3.7±0.3 1.6±0.15 0.5 28±2 150 300 - 10-560K 1 0-604 K -

- - 2.2-604K l-lM 

10~1M 10-lM 

MF25S 0.25 RN55 5.5±0.5 2.3±0.2 0.6 28±2 250 500 10-lM 10-lM 10-2.2M 

- l-lM 1-2.2M 1-2.2M 

10-lM 10-lM - -
MF50S 0.5 RN60 9.5±0.5 3.5±0.5 0.7(0.6) 28±2 350 700 to-1M 10-lM 10-2.2M -

- l-1M 1-2.2M 1-2.2M 

10-1M 10-1M 

MF100S 1 RN&5 13±1 4.5±0.5 0.8 35±3 450 900 10-lM 10-lM 10-2.2M 

- l-1M 1-2.2M 1-2.2M 

• Tighter tolerance, higher and lower resistance value are available upon request. 

CRP FLAME PROOF CARBON FILM FIXED RESISTOR 
Power Dimension (mm) Max. Max. Resistance Range 0 .' 
Rating Working Overload 

Style (W) L D d H V ~ V ±2% '. ±5<y. 

CRP25S 0.25 6.5 +0.5 2.3 +0.2 0.5 28 -+-2 250 500 10 1M 1 10M 

CRP50S 0.5 9.5 +0.5 3.5 +0.5 0.7 (0.5) 28 -+-2 350 700 10 -1M 1· 10M 

MFP FLAME PROOF METAL FIXED RESISTOR 
Resistance R.ng~ 0 

Power 
Dimension (mm) 

Max. Max. ±0.5% ±1% 
Rating Work, Over· E- 96 E- 24 ±2% ,±5% 

Style (W) L D d H Ing V load V E -1~2 . E - 96 E- 24 E - 24 

10-1M 10-lM - -
MFP25S 0.25 6.5 ±0.5 2.3 ±0.2 0.6 28 ±2 250 500 10-lM 10-1M 10-2.2M -

- 1-·1M 1-2.2M 1 - 2.2M 
10-1M 10-1M .., - -, 

MFP50S 0.5 9.5 ±0.5 3.5 ±0.5 0.7(0.6) 28 ±2 350 700 ,10-1M 10-1M lO-2.2M -, 

- l-lM 1-2.2M 1 - 2.2M 

RSF METAL OXIDE -FIXED RESISTOR (FLAME RETARDANT) 
Power Dimension (mm) Max. Max. ' Resistance Range 0 
Raling Working Overload 

Style (W) L D d H V V ±2% (G) ±5% 101), 

RSF50S 0.5 9 -+-1 3.5 +0.5 0.7 30 -+-3 250 400 5.1 -lOOK 1 -lOOK 
RSF1S 1 11.5±1 4±0.5 0.8 30 ±3 350 600 5.1 _lOOK 1-100K 
RSF2S 2 15.5±1 5±1 0.8 30 -+-3 350 600 5.1 -120K 1 -' 120K 
RSF3S 3 24.5 ±1 9±1 0.8 38 +3 500 800 5.1 -150K 1 - 150K 
RSF4S 4 34 -+-1 9-+-1 0.8 38 +3 , 500 800 5.1 _ 240K 1 _ 2401(; 

RSF5S 5 41 ±1 9±1 0.8 38'±3 '750 1000 5.1 - 240K 1 - 240K 

sa WIRE-WOUND CEMENT RESISTORS 
Power Dimensions (mm) Resistance RESISTANCE 

Styi. Raling (W) L±l W±l H±1 d±l 1±3 Rang. {) TOLERANCE 

Sa·2 2 18 6.5 6.5 0.80 35 0.2 -150 
Sa·3 3 22 8.0 8.0 0.80 35 0.2 - 470 F (±1%) 

Sa·5 5 22 9.5 9.0 0.80 35 0.2 -lK 
G (±2%) 

Sa-7 7 35 9.5 9.0 0.80 35 0.2 -1.5K 
J (±5%) 
K (±10%) 

Sa·l0 10 48 9.5 9.0 0.80 35 1.1 - 2K 

CR 

ZERO OHM 
RESISTORS 

Coating Color: TAN 
Marking: Color Code 

Resistance: '<O.Ol!l 
Coating Color: TAN 
Marking: One Black Band 

----c=r=r.M8 
~H-FL4H~-1Dr 
MF 

CRP 

MFP 

. RSF· 

sa 

Coaling Color: Light Blue 
Marking: Color Code 

Coating Color: Light Blue 
Marking: Under 4W·Color Code 

TO ORDER - CALL 
(800) 255-2666 

Or in California: 

(213) 699;,,0918 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1833 



24 PAGE PRODUCT 
INDEX BOOK LISTS 

·3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL N with this 
edition of EEM 

GET· 
............. ------------...... ORGANIZEDI 

. Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The ~EM File System was invented over twenty
five years ago to help people who sPecify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

Y05 say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in· one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under"M" 

for Mallory and refer to it on all of the cross refer
ence cords that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. ShOUldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack-
. age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. . 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 

. . 



Customize Your 'Circuits With Corning Components 
SIP Resistor Networks 
Corning SIP Resistor Networks include 6- through 
12-pin products with low (.200/1), medium (.250/1), 
and high (.350/1) profiles. These conform ally coated 
networks are rated at 70°C and meet all the environ
mental requirements of MIL-R-83401. Bussed ele
ment, isolated element, and terminator circuits are 
available. 
Corning's expanded custom circuit capabilities now 
include custom resistor, resistor-capacitor, and ca
pacitor array networks in the SIP configuration. Sub
strate packages up to 2/1 X 2/1 are available. 
Special power and voltage requirements can also be 
provided. 

Pulse Withstanding Resistors 
These resistors provide protection against a variety 
of electrical hazards which can change or destroy 
sensitive electronic equipment. In particular: 

1. High voltage, short duration pulses from light
ning strokes (attenuated direct or inductively 
coupled discharges). 

2. High energy voltagE1 surges caused by power 
line anomalies (direct power crosses or induc
tively coupled effects). 

3. Other momentary over-voltages. 

Lightning Pulse Wave Forms 
Lightning pulse wave forms are defined by three 
numbers: 

• Maximum time to reach peak voltage level (typ
ically 10 micro-seconds). '",0 

• Minimum time for voltage "00 
to decrease to half 0 

value. " ~ BOO 

• The peak voltage level. 
0 

I' 
I 

['... 

:r---t--
600 

~SECONDS 

10 by 560.....: BOO Volts 
FCC - Metallic Surge 

This graph shows the relationship between resis
tance value and pulse withstanding voltage for FP1 / 
2P thru FP3P using a 0.1 % resistance shift after 10 
pulses as the figure of merit. The stable operating 
region of each package is on the right hand side of 
the appropriate line. 

1/ 
-~~ ,j~ !~ I-- I-- f-",'l' f~ 

// 
/ II / -?-V 
'I, V -:;:::; I?'" 

'" woo ~ 
~ 750 

l::;::: ? 

100 200 300 400 500 600 700 800 
REStSTANCE (!l) 

STANDARD CIRCUITS 

~nm 
IlUaSEDEI.:EIIENT 

(1C1rcU/t) 

m-lH 
, , , .... N 

Standard Products 

Multi-Valued Isolated Elements 

CffiffiJ 
6 Pm Cap Array 

CfHml 
SPinR/e 

IITRFTII 
8 Pin .5 Resistor 

Pin 6 Missing 

Standard Corning Resistors for the Electronics In
dustry.:.are segmented by stability, application and 
market. The products are: 

MIL-R-55182 Commercial equivalents 
MIL-R-39017 to the MIL Specs 
MIL-R-10509 a OHM resistors 
MIL-R-22684 Flameproof Power Resistors 

Capitalize on Quality 
"Quality" is a corporate byword at Corning where 
our extensive controls, built into component pro
duction processes, have proven effectiveness levels 
measured in parts per million. The many employee
generated productivity programs at Corning reflect 
the pride Corning employ~es take in their products. 

For Information Contact: 
Customer Engineering 
Corning Glass Works 
550 High Street 
Bradford, PA 16701 
(814) 362-5714 
TLX - 914496 

Customer Service 
Corning Glass Works 
550 High Street 
Bradford, PA 16701 
(814) 362-5700 
TLX - 914496 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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4700 RESISTORS· ·4700 

CTS®CORPORATION* 
BERNE DIVISION 

SINGLE':IN-LINE 
CERMET RESISTOR 

NETWORKS 
750- SERIES SINGLE-IN-UNE SOUD CERAMIC CERMET RESISTOR NETWORKS 

• Compact edge mount modules 
• Ultra high stability and reliability 
• Automatic insertion capabilities 
• Available with capacitors 
• Exclusive patented lead wire termination 
• .100" lead spacing 
• Alumina substrate 
• Machine insertable RIC package 

ELECTRICAL SPECIFICATIONS 
Temperature Range: 

-SSOCto +12S0C(operating) 

Resistance Range: 
Standard - 330 thru 1 Mego 
Special- below 330 and above 1 Mego 

Resistance Tolerance: 
Standard ±2% 
Special ±O.S% or O.So (whichever is greater) 

Matching: (2 like resistors) A limited number of substrates are available with .125" lead centers. 
SOO to 100 Ko - O.S% or 0.50 
(whichever is greater) 
100 Ko to SOO Ko - 1 % 
SOO Ko to 3 Mego - 2.S% 

Ratio Matching: 
Sooto 1000-±1% 
1000 to 100 Ko - ±0.5% 
100 Ko to 1 Mego - ±2% 
Note: Multiple matches available upon 
engineering approval 

Temperature Coefficient*: 
Standard ±3oo PPM/oC 
Special ±100 PP!VWC _ 
Tracking available to SO PPM/oC with same 
formulation on same side of substrate 

Max. Operating Voltage*: 
100V not to exceed rated power 

Dielectric Strength: 
200V 

* Custom networks can usually be designed to exceed resistance range, indi
vidual'resistor power, maximum operating temperature and maximum oper
ating voltage standards. TCR may be affected by some custom network 
requirements. 

RESISTOR/CAPACITOR NETWORKS 
750 Series RIC single-in-line resistor 
networks suitable for automati~ insertion 
7S0 RIC is available with 6 pins 2 capacitors, 
8 pins 3 capacitors or 10 pins 4 capacitors. 

ORDERl NG INFORMATION: Place orders using following address: 

MECHANICAL SPECIFICATIONS 
Substrate Material: 

Alumina 

Resistor Material: 
Cermet-thickfilm 

Insulation Coating: 
Organic - epoxy phenolic 

Lead Material: 
Solder coated copper alloy 

Solder: 
60/40 tin/lead 

NO. OF PINS "A" DIMENSION 
4 .378 
5 .478 
6 .578 
8 .778 
9 .878 

10 .978 

BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220 • TWX 810-323-1880 
* In Indi.!lna. dba CTS Electronics Corooration 

A-1836 For manufacturers' sales offices, see yellow pages 

NOTE 
INSULATION COATING 
APPLIED ON THE 
TWO FACES ONLY 

EEM 1985 



4700 RESISTORS 4700 

CTS®CORPORATION* 
BERNE DIVISION 

SINGLE-IN-LINE 
CERMET RESISTOR 

NETWORKS 
750 SERIES SINGLE-IN-LINE SOLID CERAMIC CERMET RESISTOR NETWORKS 

TOTAL NETWORK POWER @ 25°e 
Number of Pins 

Resistor 
Package Power 4 5 6 8 9 Hi 

.250" .30 .7 1.1 1.4 1.7 2.0 2.3 

.350" .375 1.0 N/A 1.5 2.0 N/A 3.0 

.350 R.C. .30 N/A N/A 1.4 1.7 N/A 2.3 

TOTAL NETWORK POWER @ 700 e 
.250" .20 .5 .7 .9 1.1 1.3 1.5 

.350" .25 0.7 N/A 1.0 1.3 N/A 2.0 

.350" R.C. .20 N/A N/A 0.9 1.1 N/A 1.5 

ENVIRONMENTAL PERFORMANCE SPECIFICATIONS 
Mil Std. 

Max. 202 Test 
Test %.t:,.R Method Condo Test Description 

Thermal Cycling 0.25% 107 B 5 CYcles, ..., 65°e to + 125°e 

Short Time Overload 0.25% - - 2'12 x rated voltage 5 sec., 100V max. 

Moisture'Resistance 0.5% 106 0 240 hours, .1 rated load, -lOoC to +650 C, 90% RH 

load Humidity 1.0% - - 1000 hours, .1 rated load, 70 0 e, 85-92% RH 

High Temp Exposure 0.5% - - 100 hours, no load @ 125°e 

load Ufe 1.0% - - 1000 hours @ 70 0 e, rated load 

Resistance to Solder 'Heat ' .25% 210 A 350°C, 3 sec. dwell 

Mechanical Shock .25% 213 I 500g, 1 mS,ec., 3 shocks ea. plane 

Vibration .. .25% 204 0 20g, 10-2000 Hz; 4 hours/plane 

Terminal Strength .25% - - 2.0 Kg pull, 30 sec., two 45° bends 

low Temp storage .25% - - 24 hours @ -65°C, no load 

low Temp Operation .25% - - 45 min. @ -65°C, full load 

Resistance to Solvents 215 - Isopropyl alcohol, 1-1-1 Trichloroethane, Freon TMC 

+.150 

, "-,----A ~:~~ ----.., 
-.010 n PART NUMBER 

rng;, DIMENSIONING 

:,::,;;: m .. ~~~ 1lrJrTT4r:i:nnn~ 
.. ~Jl :oso 2.26 

NOTE: 
.089 

INSULATION COATING 
APPLIED ON. THE 
TWO FACES ONLY. 

~ .125 

t.02±.130 • 
.040 ±.q05 .99 +.130 

.039 +.005 

2.03 

I" 

1 

I ~r~ 
'i1iO ~_I-

LEADS SOLDERED 

+.150 

A ~:~ ----"..,1 . 
- .010 -----I... 

I I L ___________________ ~ 

+.200 
8.69 -.250 

PART NUMBER .342 +.008 
-.010 

CTSXXXX 10 1. , 

.~ ~ U~~~"~ ~i~: 
-.003 LEADS 

LEADS SOLDERED 

1.02 ±.130 
.040±005 ~ 

.039 ±.005 

'.~ 
.OBO 2.26 

NOTE: 

INSULATION COATING 
APPLIED ON THE 
TWO FACES ONLY. 

GEN. TOL. :.o~~ 

mni 
inch 

DIMENSIONING 

NOTE:, ~,' 

INSULATION COATING 
~PPLIED ON THE 
~O FACES ONLY. 

.089 

NO_ OF PINS "A" DIMENSION 

6 .578 

8 .778 
10 .978 

150~-..,.. ..... 

lOOt---+ ___ ....: ....... 

50 

+50 +75 

°C AMBIENT 
TYPICAL DERATING CURVE FOR ers 750 SERIES 

NO. OF PINS "An DIMENSION 

4 .378 
6 .578 
8 .778 

10 .978 

+.150 

,"---- A ~:~~ ---~..,I . 
-.010 -------1. 

PART NUMBER 

CTS XXXX 

1 2 3 ,4 ~ 6 7 '8 

CAPACITORS 

+.200 
8.69 -.250 
:342+.008 

-.010 

Temperature Range: -55°Cto 125°C 
. (operating) 

NPO X75 
Capacitance 
Range: 1 pl-680 pI 100 pl-.047 p.f 

Ca"acitance 
To erance: 
Standard- ±20% ±20% 
Special- -+-5% '4-10% 
Temperature 
Coefficient: -+-30 ppm/oC -+-15% 
Voltage 
Rating: 
Standard 25 VDC 25 VDC 
Special 50 VDC 50 VDC 

QUALITY- HOW'S THIS!! 157,000 YEARS OF LIFE
TESTING UNSURPASSED IN THE INDUSTRY 

ORDERING. INFORMATION: Place orders using following address: 

BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220 • TWX 810-323-1880 
* In Indiana, dba CTS Electronics Corporation 

EEM1985 For manufacturers', sales offices, see yellow pages 



4700 RESISTORS , 4700 

CTS~CDRPDRATIDN* 
BERNEDIVISION 

SINGLE-IN-LINE 
CERMET RESISTOR 

~TWORKS 
75'0 SERIES SINGLE-IN-LINE SOLID CERAMIC CERMET RESISTOR NETWORKS 

STANDARD 1I0ff THE SHELfll PART NUMBERS 
Resistance 

Value, 
3 :e~i:ior 6 Pin, 8 Pin, 8 Pin, 10 Pin, 10 Pin, 

Tolerance 5 Resistor 4 Resistor 7 Resistor 5 Resistor 9 Resistor 

220±2% '- - 750·83·R220 -:- - -
330±2% 750·63·R330 - 750·S3·R33n 7S0·S1·R330 7S0·103·R330 7S0·l01·R330 
470±2% - - 7S0·S3·R470 - 7S0·103·R470 750·101·R47n 
SW±2% - 7S0·61·R51O - 750·SI·RSlO - 7S0·I01·RSlO 
S60±2% - - 7S0·S3·RS60 7S0·SI·RS60 - 7S0·I01·RS60 
620±2% - - - - - -
6Sn±2% 7S0·63·R680 7S0-6I·R680 7S0·S3·R6S0 7S0·81·R680 7S0:I03.R680 7S0·10l·R680 
7S0±2% -- - 7S0·S3·R7S0 7S0·S1·R7S0 - -
820±2% - 750·6I·RS20 7S0·S3·R820 7S0·81'R820 - -
91O±2% - - - 750·8I·R9W - -

IOOO±2% 750·63·RIOOO 750·61·RlOOn 750·83·RIOOO 7S0·8I·RIOOO 7S0·103·RlOOO 750·IOI·RIOOO 
1l0n±2% - 750·61·RllOO - 7S0·8I·Rllon - -
1200±2% - 750·61·RI200 7S0·S3·RI2on 7S0·SI·RI20n 7S0·l03·R1201l 750·l01·R1201l 
1501l ±2% 7S0·63·RISOO 750·6l·RISOO 7S0·S3·R1500 750·SI·R150n - -
1600±2% '- 7S0·6I·RI6on - 7S0·SI·R1600 - 750·lOI·RI600 
1800±2% - 750·61·RlSOO 7S0·S3·RISOO 7S0-81·RI800 750·103·RISOO 750·IOI·RISOO 
200!l±2% - 7S0-6I·R2000 - 7S0·81·R2000 - -
220n±2% 7S0·63·R2200 7S0·61·R2200 7S0·83·R220n 750·S1·R2200 750·103·R2200 750·10l·R2200 
24on±2% - 750·61 R2400 - - - -
27011 ±2% - 750·61 R2700 750·S3·R270!l 7S0·8l·R2700 7S0·103·R2700 750·l01·R270Q 
330n±2% 7S0·63·R330n 7S0·61·R330fl 7S0·S3·R330n 7S0·Sl·R3300 750·I03·R330n 750·IOI·R330n 
360n±2% - 7S0·6I·R36on - - - -
3900±2% - 750·61 R3900 - 750·8I·R3900 - 7S0·IOI·R3900 
430n±2% - 750·6I·R4300 - 750·8l·R4300 - -
470n ±2% 7S0·63·R470n 7S0·61 R470fl 7S0·83·R470n 7S0·8I·R470n 750·I03·R4700 750·I01·R4700 
SOOn±2% - 7S0·6I·RSOOO - 750·Sl·RSOOO - -
SlOn ±2% - 750·6I·RSIOO - 7S0·8I·RS100 - 7S0·I01·RSlOO 
560fl ±2% - - - 7S0·81·R5600 7S0·l03·R5600 7S0·lOl·RS600 
6S0n±2% 7S0·63·R6800 7S0·6l·R6S0n 7S0·S3·R6S00 7S0·Sl·R6S00 7S0·l03·R680n 750·l0l:RIiSOO 
S200±2% - - - , 7S0·S1·RS200 - 7S0·10l·RS200 
91O!'l±2% - - - 7S0·81·R9100 - -
lKO±2% 7S0·63·RIKO 7S0·61·RIKO 7S0·83·RIKO 7S0·8l·RlKO 7S0·103·RlKO 7S0·10I·RlKO 

UKO±2% " - - - - - 7S0·IOI·Rl.lKO 
1,2KO ±2% - 7S0·6l·R1.2KO 7S0·83·R1.2KO 7S0·81·R1.2KO - 750·101·R1.2Kfl 

,1.33Kn±2% - 7S0·61·R1.33Kn - - - -
l.SKO ±2% 7S0·63·Rl.SKO 7S0·61·Rl.SKO 7S0·S3·R1.5KO 750·8l·R1.SKO - 7S0·lOl·R1.5KO 

2Kn±2% 7S0·63·R2Kn 7S0·6l·R2KO 750·S3·R2Kn 7S0·S1·RS.6K!l - 7S0·l01·R2KO 
2.2Kn±2% 7S0·63·R2.2K!1 7S0·6l·R2.2K!l 7S0·S3·R2.2KO 7S0·Sl·R2.2KO 7S0·103·R2.2Kfl 750·l01·R2.2KO 
2.7Kn ±2% - 750·6l·R2.7KO - 750·81·R2.7KO - -

3Kn±2% - - 7S0·83·R3KO 7S0·S1·R3KO - -
3.3Kn±2% 750·63·R3.3KO 750·61·83.3K!l 750·S3·R3.3KO 750·SI·R3.3KO 7S0·l03·R3,3K!1 750·101·R3.3KO 
3.9Kn±2% - - -- 750·Sl·R3,9KO - -
4.7KU±2% 750·63·R4.7Kn 750·6l·R4.7Kn 750·S3·R4.7KU 7S0·Sl·R4.7K!1 7S0·l03·R4.7Kn 7S0·10l·R4.7KO 
S.IK!1 ±2% - - 750·S3·R5.IK!1 - - 7S0·l0l·RS.lKO 
5.6Kn ±2% - 750·61·RS.6Kn 7S0·83·RS.6KO 7S0·81·R5.6KO - 750·lOl·RS,6KO 
6.SKn ±2% 750·63·R6.8KO 750·61·R6.8Kn 750·83·R6.8KO 750-8l·R6.SKO 750·103·R6.8KIl 750·10l·R6.SKn 
lOKU±2% 750·63·RlOK!1 750·61·RlOKfl 750·83·RI0KO 750·S1·RI0KO 7S0·103·RI0KO 750·101·RIOKO 
l2KO ±2% - - - - - 750·lOI·RI2Kfl 
15Kfl ±2% 750·63·R15K!1 750·61·RI5Kn 750·83·RISK!l 7S0·8l·RlSKO - 750·l0I·RISKO 
18KO ±2% - - - 7S0·S1·RI8KO - -
20Kfl±2% - - 7S0·83·R20KO - - -
22KO±2% 7S0·63·R22K!l 750·61·R22K!l 7S0·S3·R22KO 7S0·81·R22Kfl 7S0·103·R22KO 7S0·l01·R22Kfl 
33Kn±2% 7S0·63·R33Kn 7S0·61·R33Kn 7S0·83·R33Kn 7S0·8l·R33KO 7S0·l03·R33Kn 7S0·l01·R33KO 
47KO±2% 750·63·R47Kn 750·61.R47Kn 750·83·R47Kfl 7S0·8l·R47Kfl 7S0·l03·R47KO 7S0·101·R47KO 
56K,Il ±2% - - - 7S0·81·RS6Kn - 7S0·IOl·RS6KO 
68KO±2% 7S0·63·R68KO 750·61·R68K!} 750·S3·R6SKO 7S0·S1·R68KO 750·l03·R68Kn -

100KIl±2% 7S0·63·RIOOKO 750·61·RIOOKO 7S0·S3·RlOOKO 7S0·8l·RlOOKO 7S0·l03·RlOOKO 7S0·l0I;RlOOKO 
l20Kn±2% - - 7S0·S3·R120KO - - -
IS0Kn ±2% 750·63·RI50KO 750·61·RlS0KO 750·83·RI50KO 7S0,·Sl·RlSOKO - 750·IOl·R1SOKn 
220KO±2% 750·63·R220KO 750·6l·R220KO 7S0·83·R220KO 750·S1·R220KO - 7S0·101·R220KO 

.. 
• NOTE:' AddItional resIstance values are constantly being added. Please contact your local CTS Industrial Dis· 

tributor to check availability of values not shown above. 

ORDERING INFORMATION: Place orders using following address: 

6 PIN·5 RESISTORS 
SOLID CERAMIC 
PART NUMBER 

7S0·6I·R (VALUE) 

6 PIN·3 RESISTORS 
SOLID CERAM IC 
PART NUMBER 

7S0·63·R (VALUE) 

8 PIN·7 RESISTORS 
SOLID CERAMIC 
PART NUMBER 

750·S1·R (VALUE) 

Ii PIN·4 RESISTORS 
SOLID CERAMIC 
PART NUMBER 

750·83·R (VALUE) 

10 PIN·9 RESISTORS SOLID CERAMIC 
PART NUMBER 750·l01·R (VALUE) 

10 PIN·S RESISTORS SOLID CERAMIC 
PART NUMBER 750·l03·R (VALUE) 

Rl/R2 Thevenin 
Ohms Impedance 

Part Number 750·85·R (Rl/R2) 

S1/13O 500 
121/195 7S0 
162/260 1000 
lS0/390 1230 
220/330 1320 
330/390 1800 
330/470 19S0 

Part Number 7So.IOS.R (RI/R2) 

180/390 940 
220/270 1210 
220/330 1320 
220/470 1500 
330/390 1790 

~ml 
~ffff 

PART NUMBER 

750·8S·R1/R2 (Values) 
7S0·105·RI/R2 (Values) 

BERNE DIVISION, 406 Parr Road, Berne, IN 46711 41 (219) 589-8220 • TWX 810-323-1880 
• In Indiana, dba CTS Electronics Corporation 

A·1838 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

CTS® CORPORATION* 
BERNE DIVISION 

SINGLE-IN-LINE 
CERMET RESISTOR 

NETWORKS 
770 SERIES SINOLE-IN-lINE CONfORMAL COATED CERMET RESISTOR NETWORKS 

SERIES 770 

• High reliability cermet resistors 
• Space saving over individual resistors 
• Available.in odd or even number of pins up to 20 

leads maximum 
• Available at 4.95 mm/.195 in. or 8.89 mm/.350 in. 

high 
• 2.54 mm/.l00 in. pin spacing 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
Resistance Range: Standard 330 to 1.0 Meg{} 
Resistance Tolerance: Standard: ±2% 

Special: ±1 % or 0.50 (whichever is 
greater) 

Maximum Operating Series 770: SOV not to exceed rated 
Voltage: power 

Series, 771: 100V not to exceed rated 
power 

Temperature ± 100 PPM 330 to 220 Ko 
Coefficient: ± 175 PPM above 220 Ko to 1.0 Meg{} 

@ - 55° to + 125°C 
Temp. Range.: -55° to + 125°C (operating) 
Storage Temp. Range: -550 to +125°C 
Dielectric Strength: 100V 
Lead Material:' Solder coated copper alloy 

SERIES 771 
2095.4' 0 1----'-"." DIM. -----il ± 25 

, . GEN. TOl. ±.010 
POWER DERATING CURVE 

ISO 
I=OL. :.~~ MAX. ~ i---P'-R-TS-N-UM-.-ER~-~, ~ 

T .• CTS xxxx ~ MAX. 

~~~..Ax. .. J~~U i'OO 

2.,.500' m. JL.51 3:~;~:p~' JL.·· :,:.'30 ' Jl ~~:~ TYP. ! 
j L ,020 -.003 .25.080 2."'004 TYP. .51 ±.oos TV L-+---+-------.:=:.t 

, _ -.080 ~ .010 !:=l j L'~ .P. 
~ M~. .uc TYP 1.24 -,080 +25 +.10 +125 

.040· . • ~IMENSIONING .049 MAX. !: TYP. AMBIENT TEMP. oc 

NO. OF PINS 

2' 

3' 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13" 

14" 

15" 

16" 

17" 

18" 

19" 

20" 

• Series 770 only 
" Series 771 only 

"A" DIMENSION 

5.030/.198 Max 

7.570/.298 Max 

10.110/.398 Max 

12.650/.498 Max 

15.190/.598 Max 

17.730/.698 Max 

20.270/.798 Max 

22.810/.898 Max 

25.350/.998 Max 

27.890/1.098 Max 

30.430/1.198 Max 

32.970/1.298 Max 

35.510/1.398 Max 

38.050/1.498 Max 

40.590/1.598 Max 

43.130/1.698 Max 

45.670/1.79P Max 

48.210/1.898 Max 

50.750/1.998 Max 

TOTAL NETWORK POWER @ 25°C 

Resistor Number of Pins 
Series Package Power 2 I 3 I 4 I 5)6 I 7 I 8 I 9 110 111112113114115116 117118119120 

770 4.95/.195 .20 0.21 0.410.510.710.810.911.111.211.411.511.61 -I -1-1-1-1-1-1-
771 8.89/.350 .375 -I -10.911.111.411.611.812.012.212.512.712.913.213.413.613.814.014.314.5 

TOTAL NETWoRK POWER @ 70°C 
770 I 4 .. 95/.195 I .125 1.12510.2510.310.410.510.610:710.810.911.011.11 -I -I -1-1-1-1-1-
771 I 8.89/.350 I .25 I ~I -10.61 0.810.911.011.211.411.511.611.812.012.112.212.412.612.712.813.0 

• Custom networks can usually be deSigned to exceed resistance range, individual resIstor power, maximum 
operating temperature and maximum operating voltage standards. TCR may be affected by some custom 
network reqUirements. 

ENVIRONMENTAL PERFORMANCE SPEC'IFICATIONS 
Mil Std. 

Max. 202 Test 
Test %.6.R Method Condo Test Description 

Thermal Cycling 0.5% 107 B 5 cyc.les, -650 C to + 125°C 
Short Time Overload 0.5% - - 21h x rated voltage, 5 sec. (Series 770, lOOV max.) 

(Series 771: 200V max.) 
Moisture Resistance 0.5% 106 - 240 hours, .1 rated load •. -100C to +650C, 90% RH 
load Humidity 1.0% - - 1000 hours, .1 rated load, 700C, 85-92% 'RH 

, 
High Temp. Exposure 1.0% - - 100 hours, no load @ 125°C 
It)ad Ufe' 1.0% - - 1000 hours @ 70oC, rated load 
Resistance to Solder Heat .25% 210 A 3500C. 3 sec; dwell 
Mechanical Shock ,25% 213 I 500 g, 1 msec., 3 shocks ea. plane 
Vibration .25% 204 D 20g, 1()"2000 Hz, 4 hours/plane 
Terminal Strength .25% - - 2.0 Kg pull, 30 sec., three 15° bends 

. low· Temp. Storage .25% - - 24 hours @ -65°C, no load 
low Temp. Operation .25% - - 45 min. @ -65°C, full load 
Resistance to Solvents 215 - Isopropyl alcohol, 1-1-1 Trichloroethane, Freon TMC 

ORDERING INFORMATION: Place orders using following address: 
BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220 • TWX 810-323-1880. 
" In Indiana, dba CTS Elec.tronics Corporation 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1839 



4700 

CTS®CORPORATIDN* 
BERNE DIVISION 

'. RESISTORS 4700 

SIP 
RESISTOR 

NETWORKS 
770 SER,rSS,NGU.'N·,,'NE CONFORMAL (OATED CERMEr. RES,STOR.NETWORKS 

CTS Element ReSls,ianee Power ilatinl 
(\'Vatts) , TC' SerlBs Description Type Ranle & To(; 

770;63 

. 770·6l . 6,8,andlO 
Pi.n Single . 6Pin _5 Watt 

330,. 8 Pin,_7 Watt 770-83 In-Line 
. Conformal Cermet 220KO* ±2%. 10 Pilj ;9 Watt 

±lOO ppm/oC 
. typical 

770-81 Coated 

770-103 
Network on .100" 

Lead Centers 
770,101 

STANDARD "OFF THE SHELF" PART NUMBERS* 
Resistance 

Value 
TO,letance 3 ::S\~tor 5 :e~i~tor 4 :e~i~tor 8 Pin 

7 ReSistor 
10 Pin, 

5 ReSistor 
1DPi~, 

9 Resistor,' 

;~2% 770-63-R220 - 770-83-R220 - - -
:~ ±2% 770-63-R330 - 770-83-R330 770-81-R330 770-103-R330 770-101-R330 
~!i ±2% - - - - 770-103-R3,90 -
470±2% - - 770-83-R470 - 770-103-R470 770-101-R470 
51O±2% - 770-61-R510 - 770-81-R51O ,- -
56f!±2% 770-63-R560 770-61-R56f! 770-83-R560 770-81-R560 - 770-101-R560 
680±2% 770-63-R680 770-61-R680 770-83-R680 77G-81-R680 770-103-R680 770-101-R680 
750±2% - - 770-83-R750 nO-81-R75n - -
820±2% - 770-61-R82n 770-83-R820 ' 770-81-R820 - 770-101-R820 

1oo0±2% 770·63-R1000 770-61-R1000 770-83-R1000 770-81-R1OO0 770-103-RIOOO 770-101-R10oo 
1100±2% - - - ' 770-81-R1100 - -
1200±2% - - 770-83-RI2oo 710-81-R12oo - 770-101-R120n 
1500±2% 770-63-R1500 770-61-R150n 770-83-R1500 nO-81-R1500 - -
160f!±2% - - - 770;81-R1600 - -
1800±2% - - 770-83-R1800 770-81-Rl800 770-103-R18oo 770-101-R180n 
2oo0±2% - - 770-83:R2000 770-81-R2000 - -
220f! :1:2% 770-63-R2200 770-61-R2200 770-83-R220n 770-81-R2200 770-103-R22OO 770-101-R2200 
2700±2% - 770-61-R27oo 770-83-R27oo 770-81-R27oo 770-103-R27oo 770-101-R27oo 
3300±2% 770-63-R3300 770-61-R33oo 770-83-R3300 770-81-R3300 770-l03-R3300 770-101-R3300 
390fl±2% - 770-61-R39oo - 770-81-R390n - 770-101-R3900 
4700±2% 770-63-R4700 770-61-R470n 770-83-R4700 770-81-R4700 770-103-R47oo 770-101-R4700 
5000±2% - - - 770-81-R5ooo - -
5100±2% - 770-61-R5100 - 770-81-R51oo - 770-101-RS100 
56oo±2% - - 770-83-R5600 770-81-R56oo 770-103-R560n 770-101-R5600 
680n±2% 770-63-R6800 770-61-R6800 770-83-R6800 770-81-R6800 770-103-R680f! 770-101-R6800 
8200±2% - - - 770-81-R820n - 770-101-R820n 
1Kn±2% 770-63-R1KO 770-61-R1Kn 770-83-R1KO - 770-103-R1KO 77Q-10i-K1KO 

l.1KO±2% - - - - - 770-101 Rl.1KO 
1.2KO±2% - 770-61-R1.2Kn 770-83-R1.2KO 770-81-R1.2KO - 770-101-R1.2KO 
1.5Kn±2% 770-63-R1.5Kn 770-61-R1.5KO 770-83-R1.5KO 770-8l-Rl.SKO - 770-l0l-R1.5KO 

2KO±2% 7.70-63-R2Kf! 770-61-R2KO 770-83-R2KO 770-8l-R2KO . - 770-l0l-!l2KO 
2.2KO±2% 770-63-R2.2Kf! 770-61-R2.2Kn 770-83-R2.2KO 770-81-R2.2Kn 770-103-R2.2KO 770-10l-R2.2KO 
2.7KO±2% - 770-61-R2.7KO - 770-81-R2.7Kn .,- 770-10l-R2.7KO 

3KO±2% - - - 770-81-R3KO - -
3.3K0 i:2% nO-63-R3.3KO 770-61-Ra.3KO 770-83-R3.3Kf! 770-81-R3.3KO 770-103-R3.3KO 770-101-R3.3KO 
3.9Kn :£'2% -'- - - 770-81-R3.9KO - -
4.7KO :1:2% nO-63-R4.7KO 770-61-R4.7KO 770-83-R4.7KO 770-81-R4.7KO 770-103-R4,.7KO 770-101-R4.]I<O 
5.1K!J±2% - - 770-83-RS.IKO - - "-

5.6KO±2% - 770-61-R5.6KO 770-83-R5.6KO 770-81-RS.6KO - 770-IQ1-R5.6KO 
6.8KO±2% 770-63-R6.8KO 770-61-R6.8KO 770-83-R6.8KO 770·81-R6.8KO 770-103-R6.8KO nO-101-R6.8KO 
10KO±2% 770-63-R10KO 770-61-R10KO 770-83-R10KO 770-81-R10KO 770-103-R10KO 770-101-RIOKO 
12KO±2% - - - - - 770-101-R12KO 
lSKO±2% 770-S3-R15KO 770-61-R1SKO 770-83-R15KO 770-81-R15KO - 770-101,-R1SKO 
18KO±2% - - - 770-81-R18KO - -
20K!l±2% - - 770-83-R20KO - - -
22KO±2% 770:63-R22KO 770-61-R22Kn 770-83-R22KO 770-81-R22KO 770-103-R22KO 770-101-R22KO 
27KO±2% - - 770-83-R27Kn - - -
33K!l±2% nO-63-R33KO nO-61-R33KO nO-83-R33 KO 770-81-R33KO 710-10a-R33Kn 710-101-R33Kn 
47KO±2% 770-63-R47KO 770-61-R47KO nO-83-R47KO 770-81:R47Kn nO-103-R47Ka 770-101-R47Kn 
S6K!l±2% - - - 770-81-R56KO - 770-101-R56KO 
68KO±2% - ,- nO-83-R68Kn 770-81-R68KO - -

100KO±2% 710 63-R100KO 770-61-RlooKO 770-83-R100KO nO-81-R1ooKO 770-103-R100K! 770-101-RIOOKO 
120Kn ±2% - - 770-83-R120KO - - -
lS0Kn±2% 770-63-Rl50KIl - 770-83,RI50K{l 770-81-R150KIl - 770-101-R150K{l . 
220KO±2% 710-63-R220KO 770-61-R220KO 770-83-R220KO 770-81-R220KO - 770-101-R220KO 
470Kn±2% - - - 770-81-R470Kn - -
• NOTE: Addition.1 reSistance values are constantly .bein added. Please contact our local C S I dustrial Dis-

tributor to check availability of values not shown. 
.1. J 0 y 

ORDERING INFORMATION: Place orders using following address: 
BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220 • TWX 810-323-1880 
* In Indiana, dba CTS Electronics Corporation . 

A·1840 For manufacturers' sales offices, see yellow pages 

@70oCper 
module 

6 PIN-S RESISTORS 
CONFORMAL .COATED 

PART'NUMBER 
770-61-R (VALUE) 

6 PIN-3 RESISTORS 
CONFORMAL COATED 

PART NUMBER 
770-63-R (VALUE) 

8 PIN-7 RESISTORS 
CONFORMAL COATED 

PART NUMBER 
770-81-R (VALUE) 

8 PIN-4 RESISTORS 
CONFORMAL COATED 

PART NUMBER· 
770-83-R (VALUE) 

10 PIN-9 RESISTORS 
CONFORMAL COATED 

PART NUMB~R 
770-101-R (VALUE) 

10 PIN-5 RESISTORS 
CONFORMAL COATED 
. PART NUMBER 
770-103-R (VALUE) 

EEM 1985 



4700 

CTS® CORPORATION* 
BERNE DIVISION 

RESISTORS 470'0 

DUAL-IN-LINE 
CERMET RESISTOR· 

NETWORKS 
760 SERIES DUAL-IN-lINE SOLID CERAMIC CERMET RESISTOR NETWORKS 

• Solid ceramic substrate 
• Low height profile 
• .100" lead spacing 
• High overload capabilities 
• 8, 14, 16 and 18 pin 

constructi ons 
• Compatible with automatic 

insertion equipment 
• High power capabilities 
• Reduced insertion time 
• Available with capacitors 

ELECTRICAL SPECIFICATIONS 
Temperature Range: 

-55°C to +125°C (operating) 
Resistance Range: 

Standard - 220 through 1 Mega 
Special-Below220and above 1 Mego 

Resistance Tolerance: 
Standard - ±2% 
Special- ±0.5% or V20 (whichever is 

greater) 

Resistance Matching: 
(2 like resistors) 

500 to 100 Ko - 0.5% or 0.50 which-
ever is greater) . 

100 Koto 500 KO-1% 
500 Ko to 3 Mega - 2.5% 

Ratio Matching: 
500 to 1000- ±1% 
1000 to 100K-±O.5% 
lOOK to 1 Meg- ±2% 
Multiple ratio matching available 

upon engineering approval 

Temperature Coefficient: 
Standard - ±300 PPM/oC 
Special- ± 100 PPM/oC 
Tracking-Available to 50 PPM/oC 

with same formulation and on same 
side of substrate 

Maximum Operating Voltage*: 
100V not to exceed rated power 

150..--......... 

! 

TO LEAD 
WHEN FORMED 
PARALLEL 

1'001-_+ ___ ........ 

iO i 50 

#-

NO. OF PINS HA" DIM 

8 .450 

14 .750 

16 .850 

18 .950 

Gen. Tal. ±.010 

PIN DESIGNATION 

X Y Z 

4 5 8 

7 8 14 

8 9 16 

9 10 18 

Dielectric strength: 
200V ENVIRONMENTAL PERFORMANCE SPECIFICATIONS 

TOTAL NETWORK POWER @ 25°C 
Resistor 
Power Number of Pins 

.15 8 I 14 I 16 I 18 
1.1 I 2.2 I 2.6 I 3.0 

TOTAL NETWORK POWER @ 70°C 
.10 I .75 I 1.5 _L 1.75 1 2.0 

MECHANICAL SPECIFICATIONS 
Substrate Material: Alumina 

Resistor Material: Cermet - thick film 

Insulation Coating: Organic - epoxy 
phenolic 

Lead Material: Solder coated copper 
alloy 

Solder: 60/40 tin/lead 

Test 

Thermal Cycling 

Short Time Overload 

Moisture Resistance 

Load Humidity 

High Temp. Exposure 

Load Life 

Resistance to Solder Heat 

Mechanical Shock 

Vibration 

Terminal Strength 

Low Temp. Storage 

Low Temp. Operation 

Resistance to Solvents 

ORDERING INFORMATION: Place orders using following address: 

Max. 
% L1 R 

0.25% 

0.25% 

0.5% 

1.0% 

0.5% 

1.0% 

.25% 

.25% 

.25% 

.25% 

.25% 

.25% 

Mil Std. 
202 Test 

Method Condo Test Description 

107 B 5 cycles, .-65° to +125°C 

- - 2% x rated voltage, 5 sec., 100V max. 

106 0 240 hours, .1 rated load, -lOoC to +65°C, 90% RH 

- - 1000 hours, .1 rated load, 70°C, 85·92% RH 

- - 100 hours, no load @ 125°C 

- - 1000 hours @ 70°C, rated load 

210 A 3500C, 3 sec. dwell 

213 I 5OOg, 1 msec., 3 shocks ea. plane 

204 D 20g, 10·2000 Hz. 4 hours/plane 

- - 2.0 Kg pull, 30 sec., three 150 bends 

- - 24 hours @ -650C, no load 

- - 45 min. @ -65°C, full load 

215 - Isopropyl alcohol, 1·1·1 Trichloroethane, Freon TMC 

BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220 • TWX 810-323-1880 
* In Indiana, dba CTS I;:lectronics Corporation 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1841 



4700 . RESISTORS 4700 

.CTS®.CDRPDRATIDN* . , . . 

BERNE DIVISIDN 
'DUAL-tN-LINE 

CERMET RESISTOR 
NETW.OR,KS 

760 SERIES 14 LEAD, DUAf.r.IN-L1NE SOLID CERAMIC CERMET RESISTOR NETWORKS ,", ; 

CTS 
Series Description 

760·.3 
14 Pin Module on 

760·1 

760·5 

FEATUR~S: 
• Low cqst automatic insertion and handling 
• High overload capabilities' 
- Low height profile 

.1 00" x .300" 
DIP Centers 

• Package compatibility with monolittiic packages 
• .100" lead spacing 

~~:o~:ggiT 
95° .' .300 TO L.EAD t E OO .-J WHEN FORMED MLl::r-r8 """.,..,.i-lur,..,..,.,nr! 
.::0 0 .[ PARALLEL .075~-.~ _.J[~;V I 

.750~ 

14 PIN 
GEN. taL. ±.010 

~~~S,030 

( ~ 
INSULATION COATING APPLlEO 019. -lC! 
ON TWO.SIDES·· ,±.OO4 . 

nnn or r ,. 
R R R R R R 

R R R R R A R 
1 
L L.JL.'L...JL- L... 

14 PIN·13 RESISTORS PART NUMBER 760·1·R + VALUE 

APPLICATIONS: "Wired OR" PUIl-UPi Power driver pull-up; 
Power gate pull-up; Line terminationi long·line impedance 
balancingi lED current limiting; ECl output pull-down resis
tors; TTL input pull-down. 

,. 
AR RRRR 

14 PIN·7 RESISTORS PART NUMBER 760·3·R + VALUE 

APPLICATIONS: MOS/ROM pull-up/pull-downi Open collector 
PUIl-UPi "Wired OR" pull-up; Power driver PUIl-UPi High speed 
parallel PUIl-UPi TTL u.nused gate PlllI~up; TTL i.nput pull-down; 
Digital pulse squaring. 

14 PIN·24 RESISTORS PART NUMBER 760·5·R + VALUES 

Pulse Squaring TTL Terminators 
CTS 760-5 networks consist of two resistor pairs of the above 
value combinations. The resistors are connected together in 
series with a common line for power and a common line for 
ground. The junction of each pair is brought out to a separate 
terminal.-

ORDERiNG INFORMATION: Place orders using following address: 

Element Resistanca Power Rating 
Type Rarige & Tol. (Watts) TC 

220· 1.5@70°C ±100 ppm/oC 
Cermet 220KO* ±2% per module typical 

STANDARD "QFF THE SHELF" PART NUMBERS* 
ReSistance Value, 14 Pin 14 Pin 
::!::2% Tolerance 7 Resistor 13 ReSistor 

22!} 760·3·R22!} -
33!} - 760·1·R33!} 
300 760·3.R39!} -
47n 760·3·R47n . 760·1·R47n 
5W 760·3·R5W 760·1·R5W 
56!} - 760·1·R56!} 
680 760·3·R680 760·1·R68!} 
82!} ~ 760·1·R82!} 
9W - 760·1·R9In 

1000 760·3·RI00!} 760·1·R100!} 
1l0!} 760·3·Rlloo -
1200 - 760.1·R12oo 
1500 760·3·R1500 71l0·1·R150!} 
1800 760·3·RUio!} 760·1·R180!} 
2000 760·3·R20oo 760·1·R200!} 
220!} 760·3·R2200 760·1·R220(l 
2110!} - 760·1·R240!} 
2700 760·3·R270!} 760·1·R270!} 
3300 760·3·R330(l 760·1·R330!} 
360!} 760-3·R360!} ~ 

3900 - 760·1·R390!} 
4iO!} 760·3·R470!} 760·1·R470!} 
'500!} - 760·1·R50oo 
5100 760·3'R51oo 760·1·R510!} 
560!} 760·3·R560(l 760·1·R560(l 
6800 760-3·R680!l 7S0·1·R68oo 
8200 760·3·R82oo 760·1·R820!} 
lK(l 760·3·RIK!} 760·1·RIK!} 

1.5KtJ 760·3·R1.5K!} 760·1·R1.5KfI 
1.8KO 760·3·Rl.8K!} -

2K!} 760·3·R2K(l 760·1·R2K(l 
2.2K(l 760·3·R2.2K!} 760·1·R2.2K(l 
2.4KO - - 760·1·R2.4K(l 
2.7K(l 760·3·R2.7K!} 760·1·R2.7K!l 

3K!} 760·3·R3Kn 760·1·R3K(l 
3.3K!} 760·3·R3.3K(l 760·1·R3.3KO 
4.3K(l 760·3·R4.3K!} -

'4.7K!} 760·3·R4.7KQ 760·1·R4.7K!} 
5.1KfI - 760·1·R5.1K(l 
5.6K!} 760·3·R5.6K!} 760·1·R5.6K!} 

6K!} 760·3·R6K!} 760·1·R6K!} 
6.8K!} 760·3·R6.8K!} 760·1·R6.8K!} 
'10K!} 760·3·RlOK!} 760·1·RI0,K(l 
. 12K!} 760·3·R12K!} 760·1·R12K!} 
15K!} 760-3·R15K!} 760·1·R15K!} 
22K!} 760·3'R22K!} 760·1·R22K!} 
27K!} - 760·1·R27K!} 
33K!} 760·3·R33K!l 760·1·R33K!} 
47K!} 760·3·R47K(l 760·1·R47K!} 
68K!} 760·3·R68K!} 760·1·R68K(l 

lOOK!} 760·3·RI00K!} 760·1·R100KIl 
150K(l 760·3·R150K!} 760·1·R150KfI 
220K!} 760·3·R220K!} 760·1·R220K!} .. 

• NOTE: Additional reSistance values are constantly being added. Please contact 
your local CTS Industrial Distributor to check availability of values not ·shown 
above. 

ReSistance ReSistance 
Values Values 
R1/R2 Part Numbers R1/R2 Part Num&ers 

16oo/240(l 760·5·R160/240 330(l/39oo 760-5·R330/390 
1600/2700 760·5·R160/270 330!}/470{l 760·5·R330/470 
180!l/390!} 760·5·R180/390 B80(l/1.5K!} . 760·5·R680/1.5K 
220!}/270(l 760·5·R220/270 1.5KrI/3.3K(l 760·5·R1.5K/3.3K . 
220(l/3301l 760·5·R220/330 .. 
220!}/4700 760·5·R220/470 

Other comb mat Ions available upon request. 

BERNE DIVISION, 406 Parr Road, Berne, IN 46711 .(219) 589"8220- TWX 810-323·i880 
,* In Indiana; dba CTS Electronics Corporation 

A'1842 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

CTS® CORPORATIDN* 
BERNE DIVISION 

DUAL-IN-LINE 
CERMET RESISTOR 

NETWORKS 
760 SERIES 16 LEAD, DUAL-IN-LINE SOLID CERAMIC CERMET RESISTOR NETWORKS 

-
CTS 

Series 

761-3 

761-1 

761-5 

Description 

16 Pin Module on 
.1 00" x .3(){)1' 
DIP Centers 

.030 

-fL 
INSULATION COATING APPLIED ,019--let 
ON TWO 51 DES ±.004 

16 PIN-IS RESISTORS PART NUMBER 76I-I-R + VALUE 

APPLICATIONS: "Wired OR" pull-up; Power driver pull-up; 
Power gate pull-up; Line termination; long-line impedance 
balancing; lED current limiting; ECl output pull-down resis
tors; TTL input pull-down. 

16 

A A A 

16 PIN·8 RESISTORS PART NUMBER 76I·3·R + VALUE 

APPLICATIONS: MOS/ROM pull-up/pull-down; Open collector 
pull-up; "Wired OR" pull-up; Power driver pull-up; High speed 
parallel pull-up; TTL unused gate pull-up; TTL input pull-down; 
Digital pulse squaring. 

16 PIN·2S RESISTORS PART NUMBER 76I·S·R + VALUES 

Pulse Squaring TTL Terminators 
CTS 761-5 networks consist of two resistor pairs of the above 
value combinations. The resistors are connected together in 
series with a common line for power and a common line for 
ground. The junction of each pair is brought out to a separate 
terminal. . 

ORDERING INFORMATION: Place orders using foilowingaddress: 

Element 
Type 

Cermet 

Resistance 
Ranle & Tal. 

220· 
220KO* ±2% 

FEATURES: 

Power Rating 
(Watts) 

1.75@70°C 
per module 

TC 

±IODppm/oC 
typical 

• Low cost automatic insertion and handling 
• High overload capabilities 
• Low height profile 
• Package compatibility with monolithic packages 
•. 100" lead spacing 

STANDARD "OFF THE SHELF" PART NUMBERS* 
Resistance Value, 16 Pin 16 Pin 
±2% Tolerance 8 Resistor 111 Resistor 

221) 76l·3·R221) 76l·l·R2W 
331) 76l·3·R33n -
471) 76l·3·R47tJ -
510 76l·3·RSlO 76I·l·RS1O 
560 - 76l·l·RSsn 
620 76l-3·R621) -
681) 76l·3-R680 76I·l·R680 

1000 76l·3·RIOOn 76l·1·RlOoo 
1100 76l·3·R1101l -
1500 76l·3·RlSoo 76l·I·RlSOO 
1800 76l·3·R18oo 76I.I·R18oo 
2201l 76l·3·R22oo 76l-l·R2200 
2400 76l·3·R24oo 76I·l·R240n 
2700 - 76l-l·R27oo 
3000 76l·3·R30oo 76l·l·R30oo 
3301) 76l·3·R33oo 76l·l·R3301) 
3900 - 76l·l·R39oo 
4701l 76l·3·R47oo 76l·1·R47oo 
5000 - 76l·I·RSOoo 
5100 - 76l·l·RSloo 
5600 76l·3·RS600 761·l·RS6oo 
6801l 76I·3·R6800 76l·I·R6S01l 
8200 761·3·R82oo -

IKO 76I·3·RIKIl 76l·I·RIKn 
l.SKI) 761·3·R1.SKIl 76l·l·R1.SKIl 

2KO 76I·3·R2KIl 76l·l·R2KIl 
2.2Kn 76l·3·R2.2KI) 76l·I·R2.2KI) 
2.4KO 761·3·R2.4KI) -

3KO - 761·1·R3KIl 
3.3Kn 76l·3·R3.3KIl 76I·l·R3.3Kn 
4.7KO 76l·3·R4.7KIl 76I·I·R4.7KIl 
S.1KIl 76l·3·RS.1KO 761·l·RS.lKIl 
S.6KIl 76I·3·RS.6Kn 761·I·RS.6KO 
6.8KO 761·3·R6.8K!l 76l·l·R6.8KI) 
8.2KO 761·3·R8.2KI) -
10KIl 761·3·RlOKn 761·l·RlOKIl 
lSKIl - 761·3·RlSKO 76l·I·RlSKO 
22KI) 76I·3·R22KI) 76l·l·R22KIl 
24KO 761·3·R24KO -
27KIl 761·3·R27KI) -
33KIl 76I·3·R33KO 761·1·R33KI) 
47KI) 761·3·R47KIl 761·l·R47Kn 
S6KIl 76l·3·RS6KI) 76l·I·RS6KI) 

" 68KIl 76l·3·R68KO 761·I·R68KIl 
100Kn 761·3·RIOOKO 761·l·RI00KO 
ISOKI) 761·3·RISOKIl 76l·I·RISOKIl 
220KIl 76l·3·R220Kn 761·l·R220KO 

• NOTE, Additional reslstan.ce values are constantly being added. Please contact 
your local CTS Industrial Distributor to check availability of values not shown 
above. 

ReSistance Resistance 
Values Values 
Rl/R2 Part Numbers Rl/R2 Part Numbers 

1800/3900 761·S·RI80/390 3300/6800 761·S·R330/680 
2200/2701) 761·S·R220/270 6801l/l.SKO 761·S·R680/l.SK 
22oo/3301l 761·S·R220/330 I.SKIl/3.3KO 761·5·Rl.SK/3.3K 
3300/3900 761·S·R330/390 

Other. combmatlons available upon request. 

BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220 • TWX 810"323-1880 
* In Indiana, dba CTS Electronics Corporation 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1843 



4700 RESISTORS 4700 

CTS®CQAPORATION' 
BER.E DIVISION 
SPECIFICATIONS 
'Reslstance Range: 
Resistance To!~rance: 

Standar.cl 22 ohm to 1.0 Megohm 
Standard: ±2% " 
Specla'" O.S% or O.S ohm (whichever greater) 
SOV not to exceed rated power 'Max;Operatlng Voltage: 

·Temp. CoeffiCient: ' 
'Operating Temp. Range: 

±100 PPM @ -55°C to +1250 C 
-SSOC to + 125°C 

Storage Temp: Range: -55°C to +125"C 
Dielectric Strength: 

·Power Ratl~g: 

Resistor 
Power 

@700C .07w 
.1w 

~OOV 

8P 18P 
.25w .62w 
.38w .9w 

• Custom networks can usually be designed to exceed resistance range, individual 
resistor power, maximum operating temperature and maximum ,oper,ating voltage 
standards. TCR may be, affected by some custom network requirements. 

ENVIRONMENTAL' PERFORMANCE SPECIFICATION'S 

Test 
Max 

%1>R 
Thermal Cycling 0.5% 
Short Time Overload 0.5% 

Moisture Resistance 0.5% 

load Humidity 1.0% 

High Temp Exposure 1.0% 
load Life 1.0% 

Resistance to Solder .25% 
Heat 

Mechanical Shock .25% 

Vibration .25% 

Terminal Strength .25% 

low Temp Storage .25% 
low Temp Operation .25% 
Resistance to Solvents 

Solderability 

7651766 Series 
FLAT MOUNTED PACK 
ALUMINA SUBSTRATE 

NO. 
PINS 

8 

14 

, 4.900 ±.190 
.193 +.004 -.005 

8.650 ±.100 
.340 ±.004 

9.900 ±.100 
.390 + .004 - .005 

Mil Std. 
202 Test 

Method Condo Test Description 
107 B 5 cycles, -65°C to' + 125°C 
- - 2% x rated voltage 5 sec. 

~oov max.) " 
106 - 24 hours.1 ra~ed load 

-lO"C to + 5°C 90% RH 
- - 1000 hours .1 rated load 

65°C 90-98% RH - - 240 haulS no load @ 125°C - - 1000 hours,@ 70°C rated 
load ' 

210 A 350"C 3 sec dwell 

213 D 500g 1 msec 3/shocks ea 
plane , 

204 D' 20g .10-2000 Hz 4 hours/ 
plane 

-'- - 2.0 pound pull 30 sec two 
45° bends - - 24 hours @ - 65°C no load 

- - 1 hour WI -65°C full load 
215 - Isopropy alcohol, 1-1-1 Tri-

chloroethane, Freon TMC 
208 - RMA flux 230°C 5 sec dip 

, 95% coverage 

.050 Centerline 
TYPE 765 

760 
~TYP'~ 

~REF, r--
---.. 
DIRECTION. 
OF FEED 

~~ t- -j r----~ TYP 1!~~ TI ~ I~ ~~~ -Mill II' . THISSUIIf'ACE 

~00000099~ " 

l:!I87~i!!" - - - ~ MIN, J l' tL' 
.--------00000000--.1 ~ ~~ 

.. RECOMMENDED SOLDER PADS ~~: TYP. :M8- TYP. """""'Wi! " MMKEDWITlI A DOT 
AfPI4 #l(1l)PMMKING) 

FLAT MOUNTED PACK TYPE 766 (SO PAC) 
ALUMINA SUBSTRATE 

NO. I PINS itA" DIM. 
,8 4.900±.100 il 

.193 +.004 -.005 
14 8.650 ±.100 I .340 +.004 
16 9.900 ±.100 J 

.390 +.004 - .0051 

------DIRECTION 
OF fEED 

,-~""'OIM 

~2W1 £8£0 D;~RTCO~~' 
~miiril'm'----r 

L-r-:!Sai:8M 

NO"T£:16PIN.IW.lSTRriJED ~~1 
i¥ ~:~, t- ~ r--lJi- TYP. 00_80 

,2'il1 I' 1t--]j8ivp, ~ 
~000000'9~ I~' _,0 

~ ___ ¥.I'- MIN, d:tH#m±t.±t.±, ±±i'==r __ • 

,15~00000000~ :aw~:S~1j L t~~~ 
RECOMMENDED. SOLDER PADS ~ TYP, , 

SURFACE MOUNT 
REslstoaNETWORK 

760/762 SERIES' ~ ,:,00 Centerline 
FI,.AT MOUNTED ~ACK' TYPE 760 

NO. 
"A" DIM. PINS 

8 11.430 
.450 

14 19.050 
.750 

16 21.590 
.850 

18 24.130 
.950 

NOTE: 16 PIN IlliSTRATED MODULES W1l 
BEMARKmWlTlf"AOOT 
AlPIN II. 

~. L, "A" OIM,::J 

~-" i¥s\¥ TM .. , 

INstn.ATlON COAlING· :Ha-
APPLIED ON TWO SIDES • 

DUAL IN-LINE FLAT PACK TYPE 760 
ALUMINA SUBSTRATE 
CERMET RESISTORS 

NO. 
PINS itA" DIM. 

8 11.430 
.450 

14 19.050 
.750 

16 21.590 
, ,750 

18 24.130 
.950 

RECOMMENDED SOLDER PADS 

DUAL .IN-LiNE FLAT PACK 
ALUMINA SUBSTRATE 
CERMET RESISTORS 

NO. 
PINS 

8 

14 

16 

18 

[§J 
DIRECTION 
Or FEED 

'W'DIM. '. ~:i~ 
17.270 
.680 

17.810 
.780 

22,350 
.880 

RECOMMENDED SOl..OER PADS 

NOTE:16PlfClUUSJiIATEO ~mJ.I:irHAOOT 

INSIlATIDNCOAllNG 
APPlIEO ON TWO SIDES 

AT PIN #1. 

TYPE 762 (~ PIN MODULE ONLY) 

~~O TYP. ,23lL,",080 I'~TYP' 

~'EF, 

:Ws -i-.f: 

~ DIMENSIONING 
o 11!m.& Inch DIMENSIONS ARE, NOT EQUIVALENT 

ORDERING INFORMATION: Place orders using.following address: " " 
BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589~8220 • TWX 810-323~1880 
* In Indiana. dba CTS Electronics Corporation 

A·1844 For manufacturers' sales offices, see yellow pages EEM 1985 



4700::==~~ __ ~ ______________________ ~R~E~S~IS~T~O~R~S~. ______________________________ ~4~70~0 

r-;' . ~ SINGLE-IN"LINE, Coated 
~AL~THICK FILM RESISTOR NETWORKS 

MODELCSC 
SPECIFICATIONS 
Resistance Range: 100 to 3.3 Meg. 

Resistance Tolerance: 
.01 and 03 schematic: ±2% standard. ±1%, ±5%, 
±10% and ±20% available. 

Choice of .195" [4.95) "A" and .250" [6.35)"B" maximum seated heights. 

DIMENSIONAL AND TERMINAL 

05 schematic: ±2% standard. ±5% available 

Resistance Temperature Coefficient: 
±100 PPMfOC (-55°C to +125°C) typical 

Terminals: Copper alloy, tin-lead plated 

Body: High alumina. Resistors epoxy coated 

IHHfHHn~ 
1 2 3 4 5 6 7 8 9 10 11 12 

(Available in 4, 5, 6, 7, 8, 9, 10, 11 or 12 pin package) 

nnnnnn 
1 2 3 4 5 r, 7 8 9 10 11 l2 

(Available in 4, 6, 8, 10 or 12 pin package) 

Schematic 
03 

j ~==========~" "";" .. 
----------- 1 1 2 X N 

N = Numberofpins X = N·1 
Example: CSC08 = 8 pins. 6 series pairs of resistors 

(Available in 4, 5, 6, 7, 8, 9, 10, 11 or 12 pin package) 

CONFIGURATIONS [Numbers in brackets indicate millimeters) 

SCHEMATICS TYPE A (Max.) B 

01,03,05 CSC04 .390 [ 9.91) .300 [ 7.62) 

01,05 CSC05 .490 [12.45) .400 [10.16) 

01,03;05 CSC06 .590 [14.99) .500 [12.70) 

01,05 CSC07 .690 [17.53) .600 [15.24) 

01,03,05 CSC08 .790 [20.07) .700 [17.78) 

01,05 CSC09 .890 [22.61) .800 [20.32) 

01,03,05 CSC10 .990 [25.15) .900 [22.86) 

01,05 CSCll 1.090 [27.69) 1.000 [25.40) 

01,03,05 CSC12 1.190 [30.23] 1.100 [27.94) 

Contact factory for stock values. 

C (Max.) 

"A" Profile = 
.195 [4.95) 

"B" Profile = 
.250 [6.35) 

r-:: ~ SINGLE .. iN .. LINE, Molded 
.~AL~ THICK FILM RESISTOR NETWORKS 

MODELMSP 
MSPXXC, .350" [8.89) 

above board 

SPECIFICATIONS 

ELECTRICAL 

Resistance Range: 100 to 3.3 Megohms 
Resistance Tolerance: 01 and 03 schematic: ±2% standard. 

±1%, ±5%, ±10% and ±20% available. 
05 schematic: ±2% standard. ±5% available. 

Temperature Coefficient: ±100 PPMfOC 
(-55°C to +125°C) typical 

Terminals: Copper alloy, tin-lead plated 

DIMENSIONAL AND TERMINAL 
CONFIGURATIONS [Numbers in brackets indicate millimeters) 

TYPE A (Max.) B C D 

MSP06 .590 [14.99) .500 [12.70) 5 .195" [4.95) for MSPXXA 

MSP08 .790 [20.07) .700 [17.78) 7 .350" [8.89) for MSPXXC 
MSP10 .990 [25.15) .900 [22.86) 9 

01 SCHEMATIC 

F~ --n --, 
< 

1234567"8910 

MSPXXA, .195" [4.95) 
above board 

---I r- [2~~] Max. 

9 
--II-- .012 ± .003 

[.30 ± .076] 

Contact factory' for stock values. 

03 SCHEMATIC 

nnnnn 
1~2_.:o..4 5~1.' iJ'" 

MSPOI- -_.P1 
For complete information, write or phone 

DALE ELECTRONICS, tNC., Box 26728, EI Paso,;rX 79926· Phone 915-592-3253 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1845 



4700 RESISTORS 

rDAL~' DUAL .. INO\LINE, Mplded 
~ ~ THICK FILM RESISTOR NETWORKS 

MODELS' MDP14 and MDP16 
01, 03, 95 Schematic 
SPECIFIC1TIONS STANDARD SCHEMATICS 

ELECTRICAL :' 
Resistance Range: 100 to 3.3' Megohms 

. Resistance Tolerance: 01 and 03 schematic: ±2% standard. 
±1%, ±5%, ±10% and ±20% available. 
OS schematic: ±2% standard. ±S% available. 

, ;i 

Resistence,TemperatureCoefficient: ± 100 PPMrC 
(-SSOC to + 12S°C) standard 

Terminals: Copper alloy, tiri-Iead plated 
Body~;M6Ided epoxy 

~i ~ 

, , 

DIMENSIOlllS AND TERMINAL 
COtf,FIGURhTIONS . . ,~-£:::::::II 

Pin #1 [Numbers in· brackets indicate millimeters) 

TYPE A B c 
MDP14 .750" [19.05) .'.600" [15.24) 6 

MDP16 ,850" [21.59) ,700" [17.78) 1 .075.± .015 
[1.90·± .381] 

.050 ± .005 
[1.27 ± .127] 

.310 ± .010 
[7.87 ± .254] 

/- .290 Min." \ 
.320 Nom. 

[7.37 Min. 
8.13 Nom.) 

MDP1105 

.010 + .005 
- .002 

[.254 + .127) 
- .051) 

rDAL~"SURFACE MOUNTED, SMALL OUTLINE MOLDED DIP 
~ ___ ._:v' THICK FILM RESISTOR. NETWORKS 

MODEL$'SOMC·14 and SOMC~16 
01,03,OS·Schematic 
SPECIFICATIONS 

ELECTRICAL 
Resistance Range: 100 ohms to 100K ohms 

Resistance Tolerance: 

\ 

~ 

±1%, ±S%, ±10% and ±20% available. ~.OMC·140' __ 
01 and 03 schematic: ±2% standard. Le,d No 1 ~ 

OS schematic: ±2% standard. ±S% available. SOMC.,so,--

Lead NO.1 

Resistance Temperature Coefficient: . . C ± (~~(l 
±100 PPM/OC (-SSOC to + 12S°C) typical [;~7",o~\,"".....,"m 

Terminafs·: Copper alloy, tin-lead plated ..., r-- .DI8 

Body: Molded Epoxy , il (.457]T,.. , 

DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters) 

TYPE A B c 
14 .390" [ 9.906) .350" [8.89) .300" [7.62) 

16 .440" [11.176) .400" [10.16) .350" [8.89) 

045 
[1.14J 

.flO' 
[.076] 

.003 
f.07S] 

For complete information, write or phone 
DALE ELECTRONICS, INC., Box 26728, EI Paso, TX 79926 • Phone 91S-S9?-32S3 

A-1846 For manufacturers' sales offices, see yellow pages 

SOMC·1405 
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4700 RESISTORS 

DALE® THICK FILM RESISTOR NETWORKS 
~ 0 MILITARY QUALIFIED 

MIL·R·83401, STYLE RZ 
SPECIFICATIONS (Applicable to all styles) 

ELECTRICAL 

APPROVED SCHEMATIC 
ALTERNATIVES 

Pin --*' 
No.1 

4700 

,j~lffl! 
1_16 PIN --'--I 

Resistance Range: 100 to 1 Megohm 

Resistance Tolerances: ±1%, ±2%, ±5% 

NOTE: Mil-Qualified 05 schematics 
"H" and "J" also available. 

Temperature Coefficient: "M" = ±300 PPM/oC; "K" = ±100 PPM/oC 
over the temperature ra':lge of -55°C to + 125°C (+25°C reference) (frfrn~FFn 

1 2 3 n-1 n 2 3 4 n-1 

DUAL.IN.LINE, MODELS MDM14 & MDM16 SCHEMATIC ("C", 

M8340101 = 14 PIN, M8340102 = 16 PIN 

03 SCHEMATIC ("G"I 

DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] MIL PIN 

NO. 
MB3401 01 XXXXXXA 

OF PINS A B C MB3401 01 XXXXXXB 

14 .750 [19.05] .600 [15.24] 6 MB340102XXXXXXA 

16 .B50 [21.59] .700 [17.7B] 7 MB340102XXXXXXB 

075 ~ .015 
(1.90-<:.381] 

FLAT PACK, MODEL DFM M8340103 = 14 PIN 

MILITARY RES. 
MIL. DALE RANGE TOLERANCE 

MIL PIN STYLE TYPE ±1%. ±2%, ±5% 

M8340103XXXXXXA RZ030 DFM14-01 100-1 Meg. 
DFM14-11 100-1 Meg. 

M8340103XXXXXXB RZ030 DFM14-02 100-1 Meg. 
DFM14-12 100-1 Meg. 

Leads: -01, -02 = gold plated, -11, -12 = tin-lead plated. 

SINGLE·IN·LINE, MODEL MSM 
MIL DALE 

MIL PIN STYLE TYPE 

M8340104XXXXXXC RZ040 MSM06C01 
MB340104XXXXXXG RZ040 MSM06C03 

MB340105XXXXXXC RZ050 MSMOBC01 
MB340105XXXXXXG RZ050 MSMOBC03 

MB340106XXXXXXC RZ060 MSM10C01 
MB340106XXXXXXG RZ060 MSM10C03 

MB340107XXXXXXC RZ070 MSM06A01 
MB340107XXXXXXG RZ070 MSM06A03 

MB34010BXXXXXXC RZOBO MSMOBA01 
M8340108XXXXXXG RZ080 MSM08A03 

M8340109XXXXXXC RZ090 MSM10A01 
M8340109XXXXXXG RZ090 MSM10A03 

DIMEMSIONAL AND TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

.187 +.008 
- .010 

MILITARY RES. 
RANGE TOLERANCE 

±1%, ±2%, ±5% 

100-1 Meg. 
100-1 Meg. 

100-1 Meg. 
100-1 Meg. 

100-1 Meg. 
100-1 Meg. 

100-1 Meg. 
100-1 Meg. 

100-1 Meg. 
100-1 Meg. 

100-1 Meg. 
100-1 Meg. 

=.~ M~'_ 
015 1 A I - .25] ___ I 1--.089 ::t+.014 Max. 

[76+ ~il . ~ I (2.26_.361 

LlI.PlO*' ' .Ji- O· 
"AU PROFILE 

040,~ '-In ~ ~ ~ ~ ~ ~ rut r T 012+004 

[1.02','23J---1tl .017",004 II ,13,.015 -I1-'31';'10J - .381 ,.43;t: .10] -- -- - 010 . _. 

i1~ :!::!:'~ -- B [3.43 ~ '~l, 
Non·Accumulatlve 

. Cequalspaces 

TYPE 

MSM06 

MSMOB 

MSM10 

For complete information, write or phone 

MIL. 
STYLE 

RZ010 

RZ010 

RZ020 

RZ020 
310 ~ 010 

/787"- 254J 

~ 
320 Nom 

[7.37 Min. 
6.13 Nom.J 

MILITARY 
RES. RANGE 

DALE TOLERANCE 
TYPE ±1%, ±2%, ±5% 

MDM14-03 100-1 Meg. 

MDM14-01 100-1 Meg: 

MDM16-03 100-1 Meg. 

MDM16-01 100-'1 Meg. 

DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

[9.27] Min. 
[9.78] Mal(. 

~0.250 Mm . ..j ~ 0,250 Min.-j 
1[6.35] I 1[6.35] I~ 

, 1-------;;'" M,,---I-' o OSS ~20.955[ I 0.005 + .001 

[1:S5J M9.II. [0.127 ~ :~~J 
- .0e35J 

A B 

.583 ± .015 [14.81 ± .38] .500 [12.70] 

.783 ± .015 [19.89 ± .38] .700 [17.78] 

.983 ± .015 [24.97 ± .38] .900 [22.86] 

C 

5 

7 

9 

DALE ELECTRONICS, INC., Box 26728, EI Paso, TX 79926 • Phone 915-592-3253 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1847 
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4700 RESISTORS 

~ 0 DUAL & SINGLE .. IN·LINE PACKAGES DALE® RESISTOR(C.APACITOR NETWO~KS . . 
I , 

RIC Networks 
FEATURES 

• td~al where repetitive circuits are required. 

• Wide range of RIC values for special applications. 

• High density packaging fot reduced assembly costs, improved performance 
and simplified board layout: . . l' 

• Utilize same"thick film circuit materials as those 
qualified to M!L-R~83401 . 

• Capacitors avaih:ibleto EtA RS 198 or MIL-C-55681.' 

GENERAL SPECIFICATIONS 

RESISTORS 

(SIP) 10.0-3.3 meg 
Value Range (DIP) 10.0-3.3 meg 

Tolerances ±2% standard, ±1%, 
±5%, ±10%, ±20% 
available' 

Temperature Characteristics il00ppmrc Typical 
(-55°Cto +125°C) 

Voltage Rating 100VDC 

Dissipation Fac10r (1 VRMS @.1 KHZ) , Nt A 

Operating Temperature Range 

'Capacitorstested at 1 VRMS @) 1 KHZ @ 25~C 

STANDARD PACKAGE CONFIGURATIONS 

NPO 

100pf-4700pf 
100pf-2700pf 

±5% & ±10% 

±30ppmrC 

50VDC 

0.1% max 

'CAPAcrrORS 

ax 

500pf-0.l/Lf 
500pf-0.l/Lf 

±10% & ±20% 

±15%@O,VDC&+15%; 
-25% @ rated VDC 

50VDC 

2.5% max 

-55°C 10 +125°C 

DIMENSIONAL AND TERMINAL CONFIGURATIONS: [!'lumbers in brackets indicate millimeters] 

DUAL-IN·LINE 

SINGLE.IN·LINE 

.075 ± .015 
[1.90 ± .381J 

.125~.~165 
[3·18 ~ :~~ 

[;~~Max. 
.100 ± l010 

(2.54 :±; 0.254} 
Non-Accumulative 

. 050 7 .005 
(1.27 ± .127] 

1----- A ------..--i! 

.310 ± .010 
17.87" .~54J 

.250 ± .005 
[6.35::!: .127 

, •. 290 Min.· \ 
.320 Nom. 
.360 Max. 
[7.37 Min . 
8.13 Nom. 
9.14 Max.] 

For complete information, write or phone 

No. of Pins 

14 

16 

No. of Pins 

4 

5 

6 

7 

~ 
9 

10 

11 

12 

4700 

14 and 16 Pin 
Molded Dip. styles 

4 thru 12 Pin. 
Coated SIP styles 

X7R 

500pf-0.l/Lf 
500pf-0.1/Lf 

±10% &±20% 

±15% 

50VDC 

3.0% max 

A B 

.750 [19.05] .600 [15.241 

.850 [21.59] .700 [17.78] 

A (Max.) a 
.390 [9.91] .300 [7.62] 

.490 [12.45] AOO [10,16] 

.590 [14.99] .500 [12.70] 

' .690 [17.53] .600 [15.24] 

.790 [20.07] .700 [17.78] 

.890 [22.61] .800 [20.32] 

.990 [25.15] .900 [22.88] 

1.090' [27.69] 1.000 [25.40] 

1.190 [30.23] 1:1 00 [27.94] 

DALE ELECTRONICS, INC., Box 26728, EI Paso, TX 79926 • Phone 915-592-3253 

A·1848 For manufacturers' sales offices, see 'yellow pages EEM 1985 



4700 RESISTORS 

DUAL"IN-LINE 
THIN FILM RESISTOR NETWORKS 

MODELS TDP14 and TDP16 
SPECIFICATIONS 
Resistance Range: 1000 to 100KO 

R~sistance Tolerance: 1 %, .5%, .1 % 

Ratio Match: .05%, .1%, .5% 

Resistance Temperature Coefficient: ±25 PPM/"C; 
±10 PPM/"C available (-55"C to +125"C) 

Resistor Power Rating: 
01 Circuit = .05 watt/resistor at 25"C 
03 Circuit = .1 watt/resistor at 25"C 

Package Power Rating: .7 watt/package at 25"C 

Maximum Operating Voltage: ,100 VDC 

STANDARD SCHEMATICS 

--Pin No.1 

-
~ 

Pin No, 1 

HHH 
TDP1403 --I 

___ TDP1803 

4700 

Voltage Coefficient of Resistance: < 5 PPMIV typical ' 

T.C. Tracking: ±5 PPM/"C (-55"Cto +125°C) 

Operating Temperature Range: -55"C to +125"C 

Storage Temperature Range: -55"C to +150"C 

Terminals: Solder Coated Copper Alloy 

Body: Molded Epoxy 
DIMENSIONS INumbers in brackets indicate millimeters! 

Resistive Material: Nichrome film 

APPLICATIONS 
• Precision voltage/current dividers 

• Differential, instrumentation and 
summing amplifiers 

·Converter ladder, scaling 
and range setting 

• Oscillat~rs and active filters 

NOTE: 
Other Dale thin film products 
include thin film chips, 
including styles compatible. 
with chip carrier and custom 
packages. Consult factory, 

-r 
TDP1401 k d TDP1403 .755 == .010 

[19.1B == .254] 

.250 == .010 
[6.35 == .254] 

.075::!: .020 ~ 
[1.91 == .50B] 

TDPt60t 
TDPt603 

Pin #1 Identification 

.025 == .015 I 
[.635 == .381]- --

.100 == .010 
[2.54 == .254] 

, 
.• .190 [4.B3] Max. 

~ t 
, [~~~] Typ. 

-- [iO~~ ! :~~~] .130 + .015 
-.010 

[3.30 == .381] 
.254] 

J I , 'r:~~] Typ. 

JL J ' .060 == .005 
. .018 == .003-- [1.52 == .127] .130 ==:81g 

[.457 == .076] [3.30 == .3Bl] 

.100 == .010 
. [2.54 == .254] 

.254] 

For complete information, write or phone 

[f.l02~!Pical 
.380 Max. 
[9.652] 

.310 == .010 
[7.B7 == .254] 

[~2~rPical 
.380 Max. 
[9.652] 

.310 == .010 
[7.B7 == .254] 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701· Phone 402-371-0080 

EEM 1985 For manufacturers' sales offices, see yellow pages 

.010 +.005 
-.002 

[.254 + .127] 
- .050] 

.010 +.005 
-.002 

[.254 + .127] 
- .050] 

A·1849 



RESI 

c:!!AL9 COMMERCIAL .. . 
.~ . THICK FILM CHIP RESISTORS . ~ . 

MODEtCRCW 
FE4TURES 

• Internationally standardized size. 

,; Automatic placem~nt compatibility 

• Flow solde.rable 

• Thick filhJ resistance element 

• Wrapal'bund termination 

• Inner electrode prote,ction 

ELECTRICAL SPECIFICATIONS 

Nickel barrier 

Solderable coating 

Resist~nce Tolerance and Temperature Coefficient Range: 
CRCW 0805: 200. to 150K, ±1%, ±100 PPM/DC 

100. to 1 Meg., ±1%, ±2% and ±5%, ±200 PPM/o~ 
Zero ohm jumper (O.OSo. max., 1 amp max.) 

CRCW 1206: 200. to 300K, ±1%, ±100 PPM/DC 
100. to '2.2 Meg., ±1%, ±2% and ±S%, ±'200 PPMfOC 
Zero ohm jumper (O.OSo. max., 2 amp max.) 

CRCW 1210: 200. to 220K, ±1%,±100 PPMfOC 
.100. to 1.S Meg., ± 1 %, ±2% and ±S%, ±200 PPMfOC 
Zero ohm jumper (O.OS max.,4<l:mp max.) 

DALE TYPE 

Power Rati'ng and' Maximum Operating 
Voltage: (@70°C) 

CRCW 080S: 62.SMW, 100V 
CReW 1206: 12SMW, 200V 
CRCW 1210: 2S0MW, 200V 

Maximum Ambient Temperature: 12SoC 
(see derating curve) 

Temperature Range: -SsoC to +12SoC 

A (Length) B (Width) C D 

DIMENSIONAL SPECIFICATIONS: 
[Numbers in brackets indicate millimeters I 

CRCW0805 .081 [2.06) .053 [1.351 .015 [.38J .015 [.38] 

I A ±OOO6 . I r- 1±0.15].---j 

IfIJI-:L [±0.15] 

~ 

PERFORMANCE CHARACTERISTICS 
(rest: Methods per MIL-R-55342) 

TEST REQUIREMENT 

Th~rmalShock +(0.5% + 0.050) 

I,!~ Temperature Operation ±(0.5% + O.OSO) 

Sho~ Time Overload +(O.S% + O.OS!!) 

Higl:! Temp. Exposure +(1% + O.OS!!) 

Resistimce to Bonding Exposure 
, 

±(0.2S% + O.OSO) 

CRCW 1206 .126[3.20] .063 [1.60] .024 [.61J .018[.46] 

CRCW 1210 .126[3.201 .103 [2.621 .024 [.61J .018[.46] 

D ±O.OOB I---
1±0.020] ~ 

'"~ [ I-
[±0.50] Max.--l 

SPECIFICATION 

MIL-ST[}'202, Method 107 

MIL-R-SS342, Para. 4:7.4 

MIL-R-S5342, Para. 4.7.5 

MIL-R-S5342, Para. 4.7.6 

MIL-R-S5342, Para. 4.7.7 

:I=rc[!g:~ 

DERATING 
Dale CRCW resistors have an 
operating temperature range of 
-S5°C to + 125°C. They must be 
derated according to the curve. 

MOisture Resistance ±(O.S% + O.OS!!) ,,·'MIL-STD-202, Method 106 

.120 
;100 

f 80 

a 60 

i 40 
~ '20 

'I 0 

1'10.. Life 

Solderability 

Termination Adhesion 

HOW TO ORDER 

±(2% + O.OSO) 

9S% min. coverage 

1S grams min. 

CRew 
SERIES 

'XXXX 
SIZE 

. MIL-STD-202, Method 108 

MIL-STD-202, Method 208 

MIL-R-SS342, Para 4.7.12 

XXX orXXXX 
RESISTANCE VALUE 

First two digits 
[3 for "F" tolerance) 
are significant; 
last digit is the 
multiplier (1 BOOn 
is illustrated). 

G 
tOLERANCE 

For complete information, write or phone 

~ 

" 25 45 65 85 lO5 125 145 
AMBIENT TEMP. DES. CENTIGRADE 

B 
PACKAGING 

T = Standard Smm reel 
B ~ Standard bulk 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, NE 68701 • Phone 402-371-0080 

A·1850 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

~AI.~ THICK FILM CHIP RESISTORS 

MODELS RCM and RCWM 
Established R.eliability 
Military Qualification MIL-R-55342/2, 13, 14, 16 

FEATURES 

• Allows wide design flexibility for use 
with hybrid circuitry . 

MODELS RC and RCW 
Commercial 

DIMENSIONAL AND TERMINAL CONFIGURATIONS 

G :!: .005 
10.131 

~ 
B:!: .005 f---

4700 

• One-surface and wrap-around teminations' 

• Choices of sizes and power ratings 

81; .~gf --j 1-= 10.131 ---j 
I =r 020· 005 C ~ :=[.020 0 .005 ",.51; :,3) [.51 ::!: .131 

f--- Ao.005 -----l .0150.oo5~ ~ 
• Dale has complete capability to develop specific 10.131 1.380.131 Ao.005 

reliability programs designed to customer requirements' 

• Custom sizes can be designed for special applications 

ReM and RCWM 
SPECIFICATIONS 
ELECTRICAL 

Resistance and Tolerance Ran!le: 
RCM/RCWM550: 100 to 500K, ±1%, 2%, 5% and 10% 
. 100 to 500K, ±5% and 10% 
RCM/RCWM575 and 5100: 

100 to 1 Meg., ±1%, 2%, 5% and 10% 
100 to 1 Meg., ±5% and 10% 

RCM/RCWM5150 100 to 1 Meg., ±1%, 2%, 5% and 10% 

Resistance Temperature Coefficient: 
(-55°C to +125°C) "M" = ± 300 PPM 1°C 

"K" = ± 100 PPMfOC 

Power Rating: Maximum at + 70°C 
RCMlRCWM550 = 50 MW 
RCM/RCWM575 = 100 MW 

RCand RCW 
SPECIFICATIONS 
ELECTRICAL 

Resistance Range: 
RC/RCW550: 50 to 2 Meg. 
RC/RCW575: 50 to 5 Meg. 
RC/RCW5100: 100 to 10 Meg. 
RC/RCW5150: 100 to 15Meg. 

RCMlRCWM5100 = 100 MW 
RCM/RCWM5150 = 150 MW 

RC/RCWll00: 50 to 5 Meg. 
RC/RCW7225: 100 to 15 Meg. 
RC/RCW2010: 100 to 15 Meg. 
RC/RCW2512: 100 to 15 Meg. 
RC/RCW1206: 100 to 1 Meg:' 

Resistance Toletance: ±1%, ±2%, ±5%, ±10%, ±20% 

Resistance Temperature Coefficient: 
(-55°C to +125°C) ±200 PPMfOC 

Power Rating (@ 70"C) and Maximum 
Operating Voltage: RC/RCWll00 = 400 MW, 100 VDC 

RC/RCW550 = 100 MW, 50 VDC RC/RCW7225 = BOO MW, 200 VDC 
RC/RCW575 = 150 MW, 70 VDC RC/RCW2010 = 800 MW, 200 VDC 
RC/RCW5100 = 200 MW, 100 VDC RC/RCW2512 = 1000 MW, 200 VDC 
RC/RCW5150 = 350 MW, 125 VDC RC/RCW120B = 250 MW, 100 VDC 

Operating Temperature Range: -55°C to + 125°C 

HOW TO ORDER-Military Part Number 

M55342/2 M 1003 

RCand RCM 
(One-surface termination) 

MILITARY DALE 
STYLE TYPE 

RCM550 
RM0505 

RCWM550 

RCM575 
RM0705 

RCWM575 

RCM5100 
RM1005 

RCWM5100 

RCM5150 
RM1505 

RCWM5150 

lYpe 

RCS50 

RCW550 

RC575 

RCW575 

RC51 00 

RCW5100 

RC5150 

RCW5150 

RCll00 

RCWll00 

RC7225 

RCW7225 

RC2010 

RCW201 0 

RC2512 

RCW2512 

RCI206 

RCWI206 

F 
DETAIL SPEC. NO. CHARACTERISTIC RESISTANCE VALUE TOLERANCE 

M = ±3oo PPM/oC The first two digtts 

10.131 

RCWandRCWM 
(Wrap-around termination) 

A (Length) B C (Width) 

.050 [1.27] .010 .050 

.055 [1.40] 1.25] [1.27] 

.075 [t.91] .015 .050 

.080 [2.03] [.38] [1.27] 

.100 [2.54] .015 .050 

.105 [2.B7J [.38] [1.27] 

.150 [3.81] .015 .050 

.155 [3.94J [.38] [1.27] 

A (Iongth) B C(Wldth) 

.050 [1.27J .010 [.25J .OSO [1.27] 

.055 [1.4OJ .010 [.25J .OSO[I.27J 

.075[1.91) .01H38) .050 [1.27] 

.080 [2.03J .0151·38J .OSO[I.27J 

.100 [2.54J '.015[.38) .050 [1.27] 

.105 [2.67] .015 [.38J .OSO[I.27) 

.ISO[3.81) .015[.38) .OSO [1.27] 

.155 [3.94J .015[.38) .050 [1.27) 

.100 [2.54J .015 [.38J .100 [2.54) 

.105 [2.67) .015[.38) .100 [2.54) 

.225 [5.72J .015 [.38J .075 [1.91J 

.230 [5.84J ·015[.38] .075 [1.91J 

.200[5.08] .015[.38) .100 [2.54) 

.205 [5.21) .015[.38) .100[2.54] 

.2SO[6.35J .015['.38) .125[3.18] 

.255 [6.48) .015 [.38J .125[3.18) 

.120 [3.05] .015[.38] .060 [1.53] 

. 120 [3.05] .015 [.38J . .060 [1.53) 

s M 
TERMINATION FAILURE RATE 

M = 1%/1000 hours M55342/2 = RM0505 
M55342/6 = RM0705 
M55342/3 = RM1005 
M55342/4 = RM1S05 

K = ±loo PPMrC (three lor "F" tolerance) 
are signi1icant ftQures 
and the last digit 
specifies the number 

F = ±1% 
G = ±2% 
J = ±5% 
K = :t10% 

S = Pre-tinned 
one·surface. 
R = Pre-tinned 
wrap-around. 

P = 0.1%/1000 hours 
R = 0.01%/1000 hours 

of zeros to follow. 
T = Untinned 
one-surface. 
U = Untinned 
wrap-around. 

HOW TO ORDER: RC and RCW-Commercial Styles 

EEM 1985 

RC 5100 103 
STYLE 

RC = One-surface 
termination. 
RCW = Wrap-around 
termination 

SIZE 

550 5150 2010 
575 1100 2512 
5100 7225 1206 

RESISTANCE CODE 

The first two digits 
(three for "F" tolerance) 
are Significant figures 
and the last digil 
specifies the number 
of zeros to follow.· 

G 
TOLERANCE 

F = ±1% 
G = ±20/0 
J = ±5% 
K = ±10% 
M = ±20% 

For complete information, write or phone 

40 
TERMINATION CODE 

No Code = Solder 
Pre-tinned (standard) 

20 = Gold (RC only) 
40 = Platinum Gold 
42 = Palladium Silver 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

For manufacturers' sales offices, see yellow pages A·1851 



4700 RESISTORS 

MODELS CC:F~07, CCF·50 and CCF·55, COATED 
1%, 2%, ~% Toleraoc;:e ' 
TAPE AND REEL PACKAGING 

FEATURES 

• 1/4 watrat 7ci°c pO\l\ler rating 

• Superior Ellectrical performance. CCF-50 meets or exceeds 
MIL-R-10509. CCF-55 meets or exceedsMIL-R-22684 (RL07) 
and MIL-R-10509 (RN55D). CCF-07 meets electrical 
requirements of MIL-R-22684 (RL07) and MIL-R-V 

• Flame retardant epoxy conformal 
coating 

• Color band marking for ease of 
.identification after mounting 

r <,,< '~' 

SPECIFICATIONS 

ELECTRICAL 

PHYSICAL CONFIGURATION 
[Numbers in brackets indicate millimeters] 

Resistance'Range: 10n to 1 Megohm, ±1%, ±2% 
1 on to 2 Megohms, ±5% 

Resistance Tolerance: ±.'% (CCF-50, CCF-55) ±2%, ±5% (CCF-07) 

Resistance Temperature Coefficient: ±100 PPMI"C. = CCF-07, 
2% tolerance (-65°C to +150°C); CCF-50, CCF-55 (-65°C to +165°C). 
±200 PPM/oC = CCF-07, 5% tolerance (-65°C to + 150°C) 

Resistor Power Rating: 1/4 watt at + 70°C 

Maximum Working Voltage: 250 VRMS = CCF-07 and CCF-55 
.' ,,200 VRMS.= CCF-50 

Insulation Resistance: 10,000 Megohms . . 

'Operating Temperature Range: CCF-07 = -65°C to +150°C; 
CCF-50 and CCF-55 ;= -65°C to +165°C 

CCF·50 

t 
.090 ± .008 

{2.29 ± .20] Dia. 

t 
.062 ± .004 

[1.57 ± .102] Dia. 

~Leads solderable to within .062 [1.57J of the ends of the body. 

I"~ RESISTANCE VALUES 
t .cCF~o7 is.~vailable in the standard 24 resistance values per decade. CCF-SO and CCF-55 are available in 

the stqndard 96 resistance values per decade. Values are obtained from the appropriate decade 'table by 
multiplying by powers of 10. Example: 24 = 24 ohms, 240 ohms, 2.4K, 24K or 240K. 

CCF·07 CCF·50 and CCF·55 
/" 10 22 47 10.0 .' 12.1 14.7 17.B 21.5 26.1 31.6 3B.3 46.4 56.2 6B.1 B2.5 

11 24 51 10.2 12.4 15:0 18.2 22.1 26.7 32.4 39.2 47.5 57.6 69,B 84.5 
12 27 56 10.5 12.7 15.4 1B.7 .22.6 27.4 33.2 40.2 4B.7 59.0 71.5 86.6 
13 '30 62 10.7 13.0 15.8 19.1 23.2 28.0 34.0 41.2 49.9 '60.4 73.2 B8.7 
15 33 6B 11.0 13.3 16.2 19.6 23.7 2B.7 34.B 42.2 51.1 61.9 75.0 909 
16 :'36 . 75 11.3 13.7 16.5 20.0 24.3 29.4 35.7 43.2 52.3 63.4 76.B 93.1 
18 39 B2 11.5 14.0 16.9 20.5 24.9 30.1 36,5 44.2 53.6 64.9 7B.7 95.3 
20 43 91 11.B 14.3 17.4 21.0 25.5 30.9 37..4 45.3 54.9 66.5 BO.6 97.6 

HOWTQORDER 

CCF-07 
CCF-50 or CCF-55 

MODEL NUMBER 

241 
3010 

RESISTANCE VALUE 

First two digits are 
significant for CCF-07; first 
three digits for CCF·50 and 
CCF·55. Last digit specifies 
the number of zeros. 

G 
F 
J 

TOLERANCE 

CCF·50, ·55 
F= ±1% 
CCF-07 

G = ±2% 
J = ±5% 

EXAMPLE: CCF-07 241G = A 1/4 watt metal film resistorwith±100 PPMrC T.C., resistance of 240 ohms and tolerance of :;:2%. 
CCF-50 3010F, CCF-55 3010F = A 1/4 watt metal film r~sistorwith ±100 PPM/oC T.C .. resistance of 301 ohms and tolerance of ±1%. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

4700 

A~1852 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

r-: ~ SPECIAL PURPOSE 
~ALV PRECISION THIN FILM RESISTORS 

========1 .... · ======== 
MODEL PTF, COATED 
Low T.C. - Tight Tolerance 

STANDARD ELECTRICAL SPECIFICATIONS 
MAX. 

DALE 85°C MAX.WT. WORKING 
TYPE RATING (Grams) VOLTAGE RESISTANCE RANGE 

PTF 51 1/20 W .11 200 500 to lOOK 

FEATURES PTF 56 1/8W .35 300 500 to 499K 

• Performance exceeds MIL-R-55182 
requirements 

PTF 65 1/4 W .75 500 500 to 1 Meg. 

• Extremely low temperature 
coefficients of resistance 

• Very low noise and voltage coefficient 

• Wide precision resistance range in 
small package 

• 100% laser spiralled 

• Very good high frequency characteristics 

• Proprietary epoxy coating provides 
superior moisture protection 

• Acceptance testing available 

• Can replace wirewound bobbins 

MATERIAL 
Element: Precision deposited nickel-chrome 

alloy with controlled annealing 

Core: Fire-cleaned high purity ceramic 

Encapsulant: Specially formulated epoxy 
compounds. Coated construction. 

Termination: Standard lead material is solder
coated copper. Solderable and weldable per 
MIL-STD-1276, Type C. 

PERFORMANCE DATA 

Standard tOlerances from 1% to .01%. 

PHYSICAL CONFIGURATIONS 
TYPE DIM. A DIM.B. DIM. C (MAX.) 

PTF 51 .150 ± .020 .070 ± .010 .200 
[3.81 ± .51] [1.78 ± .25] [5.08] 

PTF 56 .250 + .031 
- .046 .091 ± .009 .300 

[6.35 + .79] [2.31 ± .23] [7.621 
- 1.171 

PTF 65 .375 ± .062 .145 ± .016 .475 
[9.53 ± 1.571 [3.68 ± .41] [12.071 

t--- 1.50 ± .125 I -I I [38.10 ± 3.18J •• A-----, ~ 

1(- c )tt 
IIMax.) ·'1 B 

TEMPERATURE 
COEFFICIENT CODE 

-20° to +85°C 
T.C. TEMPERATURE 

CODE COEFFICIENT 

T-l0 o ± 15 PPMfOC 

T-13 o ± 10 PPM/oC 

T-16 O± 5 PPM/oC 

DERATING 

D 

DIM. 0 

.016 
[.406] 

.025 
[.6351 

.025 
[.6351 

TEST per 
MIL-R-5S182 

(Exceptions Noted) 

Thermal Shock (-55°C to +85°C) 

MAX.1l.R 
(Typical 

Test Lots) SPECIRCATION 

Dale PTF resisfors have an operating 
temperature range of -55°C to +150°C. 
They must be derated according to the 

, 0:02% MIL-STD-202, Method 107 

Moisture 0.08% MIL-STD-202, Method 106 

Resistance to Solder Heat 0.02% MIL-STD-202, Method 210 

Dielectric Withstanding 0.01% MIL-STD-202, Method 301 & 105 

Short Time Overload 0.01% MIL-R-l0509, Para. 4.6.6 

Damp Heat 0.08% IEC Publication #68-2-3 (56 days) 

Low Temperature Operation 0.02% MIL-R-55182, Para. 4.7.9 

curve below. 

",120 
;100 

~ 80 
C> 
~ 60 
:i 40 ... 
o 20 
~ 0 

85°C 

~ 
i'o.. 

I'. 
'" 

i'o.. 
t'-;, 

Life (1000 hours rated power @ 85°C) 0.04% MIL-R-55182, Para. 4.7.17 
30 50 70 90 llO 130 150 

AMBIENT TEMP. DEG. CENTIGRADE 

MATCHED SETS - NETWORKS 
Dale's many years of experience in matching resistors for sets and networks, combined with th~ superb performance of 

the PTF product, provide the best and most economical solution to your precision resistor requirements. Why? Because 
most applications for precision resistors depend on two or more discretes having an initial tolerance ratio and a resistance 
tracking capability over temperature rather than each discrete resistor meeting the absolute requirements of the application. 

Cost savings approaching 50% can be realized when relatively tight matching requirements are specified while permitting 
the absolute parameters of the discrete resistors to have more relaxed specifications. 

Dale application engineers are available to assist you in specifying your requirements in the most economical way 
possible. 

For complete information, write or phone 
DALE ELECTRONics, INC., 2300 Riverside Blvd., Norfolk, NE 68701 • Phone 402-371-0080 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1853 1 
,> 



4700 

r-: ~ INDUSTRIAL POWER 
~AL~ WIREWOUND RESISTORS 

MODELHL 
TUBULAR 

6 ~A __ I 
(I~Cludes coating and terminal band.) 

For inexpensively dissipating larger amounts of power in DC or low frequency ACcircuits. 

Applications include: 

• Grid resistor' • High voltage bleeder resistors in power supplies • Voltage divider networks 
• Voltage dropping resistor • Bias supply resistor, .• Filament dropping resistor 

STANDARD TYPE SPECIFICATIONS 

DALE CORE DIMENSIONS TERMINAL 
MAX. LENGTH I.D. SETBACK STANDARD 

WATTAGE MAX.' WORKING A :1:1116 :1:1132 :1:1132 TERMINAL',' 
TYPE RATING RESISTANCE VOLTAGE MAX. [1.58) O.D. [.79) [.79) DESIGNATION 

HL-12 12 70K 500 13/32 1"3/4 5/16 ,3/16 3/32 05. 
[10.32] [44.45] [7.94] [4.76] [2.38] 

HL-20 20 120K 880 9116 2 7/16 5116 3/32 02 
[14.29] [50.SO] [11.11] , [7.94] [2.38] 

HL-25 25 155K 1.3K 11/16 2 9116 5/16 3/32 06 
[17.46] [50.80] [14.29] [7.94] [2.38] 

HL-50 50 385K 1.9K 11/16 4 9116 5/16 : 3/32 06 
[17.46] [101.60] [14.29] [7.94] [2.38] 

HL-100 100 870K 2.5K 29/32 6-1/2 3/4 1/2 1/8 06 
[23.02] [165.10] [19.05] [12.70] [3.18] 

HL-175 175 1.7Meg. 5.2K 1-5/16 8-1/2 1-1/8 3/4 7/32 07 
[33.34] [215.90] [28.58] [19.05] [5.56] 

HL-225 225 2.1 Meg. 6.1K 1-5/16 10-1/2 H/8 3/4 7/32 07 
[33.34] [266.70] [28.58] [19.05] [5.561 

'Minimum resistance is .1 ohm for all models. "Contact factory for optional; non-standard terminals, including quick disconl'lecttypes. 

5% tolerance is standard on values 1 ohm and above, 10% on values below 1 ohm. Lower tolerances available. 

MODELHL 
FLAT 

FEATURES 

• High power-to-size ratio 

• Mounting accommodations ideally suited 
to high density packaging 

• Seif-stacking hardware for horizontal 
or vertical placement 

• Withstand high vibration without loosening 

• Mountings function as heat sinks allowing 
greater heat.dissipation and less derating 
of stacked units 

FLAT TYPE SPECIFICATIONS 

WATTAGE MAx.' 
TYPE RATING RESIsTANce 

HL-24 30 55K 

HL-35 40 135K 

HL-55 55 300K 

HL-95 95 550K 

MAX. 
WORKING 
VOLTAGE 

SOO 

1.4KV 

1.8KV 

2.6KV •. 

DIMENSIONS 

A B 
:1:1116 :1:1116 
[1.58) [1.58) 

1-1/4 2-1/2 
.[31.75] [63.50] 

2 3-1/4 
[50.SO] [82.55] 

3-112 4-3/4 
[a8.90] [120.65] 

6 7-1/4 
[152.401 [184.151 

TERMINAL 
C SETBACK' 

:1:1132 :1:1132 
[.79) [.79) 

2 5/64 
[50.SO] [1.98] 

2-3/4 5/64 
[69.85] [1.98] 

4-1/4 5/64 
[107.951' [1.981 

6-3/4 5/64 
[171.45] [1.98] 

4700 

• Load resistor 

• Shunt resistor 

MOUNTING 
HARDWARE 

OPTIONS 

101,204,301 

101,203,301 

101, 203, 301 

,101;203,301 

102,206,303 

103,205,303 

103,205,303 

STANDARD 
TERMINAL" 

DESIGNATION 

09 

09 

09 

09 

'Minimum resistance is.l ohm for alt models. 5% tqlerance is standard on values, 1 ohm and above, '10% on values belOw 1 ohm. Lower tolerances available. 
'''Contact ,factory for optional, non-standard terminals, including quick diSconnect types. ' , 

. For complete information, write or phone 
DALE ELECTRONICS, INC., 2064 12th AVE!nue, Columbus, Nebraska 68601 • Phone 402-564-3131 

j 
A'1854 For manufacturers' sales offices, ~ee yellow pages EEM 1985 



4700 ==== ____________ ~------------~R~E~S~IS~T~O~R~S~~~~~~~~~~------~~~4~70~0 
r--: ~ INDUSTRIAL POWER 
~ALV WIREWOUND RESISTORS 

MODELHLW 
TUBULAR, AXIAL LEAD 

Construction identical to HL Series but with 
lug-attached leads to facilitate direct 
electrical connection by soldering. 

STANDARD TYPE SPECIFICATIONS 

LENGTH 
DALE WATTAGE MAX. ±1/16 
TYPE RATING RESISTANCE' [1.59] 

HLW-3 3 6K 7/16 
[11.11] 

HLW-5 5-1/4 15K 5/8 
[15.88] 

HLW-6 8 25K 1 
[25.40] 

HLW-12 12 70K 1-3/4 
[4~.45] . 

HLW-20 20 120K 2 
[50.80] 

3 and 5 watt core 
length less 5/32 [3.9n 
All other types, core 
length less 5/16 [7.94) 

I--- 1-1/2'" 1/8 Typ-----l 
138.10 '" 3.18J 

, I I I _ 1-1/2'" 1/8 Typ. _ I ( 
l'~O~h~~~~~/~k6~ljil\9]~ li~{",I~~~JH~l~:I:~lW 5 r-- 1381O '" 3.18J ---,! 

! IJ-l 11.59", .791 lJ _________ ---.-
18AWG t - - , 20 AWG for 3 & 5 watt types - - - I 3116 Typ. 

__________________ ~ 14.761 

CORE I.D. AXIAL RADIAL 
CORE ±1I32 A TERMINAL TERMINAL MOUNTING 
O.D. [.79] (Max.) DESIGNATION DESIGNATION HARDWARE 

13/64 118 19/64 A2 R2 
[5.16] [3.18] [7.54] 

1/4 1/8 11/32 A2 R2 
[6.35] [3.18] 18.73] 

5/16 3/16 13/32 Al Rl 101,204,301 
[7.94] [4.76J 110.32] 

5/16 3/16 13/32 Al Rl 101, 204, 301 
[7.94J [4.76] [10.32] 

7/16 5/16 9/16 Al Rl 101,203,301 
[ll.llJ _ [7.94] [14.29] 

'Minimum resistance is .1 ohm for all models. Consult factory for. higher values. 5% tolerance is standard on values 1 ohm and above, 10% on values below 
1 ohm. lower tolerances available. 

MOD.ELHLZ 
EDGEWOUND 

FEATURES 

• Designed to meet heavy-duty requirements 
where space is at premium 

• High thermal capacity for intermittent or short duration 

• Silicone coating allows maximum heat transfer from wire surface 

STANDARD TYPE SPECIFICATIONS 

CORE DIMENSIONS 
RESISTANCE 

RANGE (Ohms) LENGTH I.D. STANDARD 
WATTAG! ±1I16 ±1/32 TERMINAL' 

TYPE' RATING Min. Max. . [1.59] O.D . [.79] DESIGNATION 

HLZ-33 35 .05 1.1l 2 9/16 5/16 06 
[SO.8) [14.29) [7.94) 

HLZ-90 90 .15 5.7 4 9/16 5/16 06 
[101.6) [14.29) [7.94) 

HLZ-165 165 .36 13 6-1/2 3/4 1/2 06 
[165.1] [19.05) [12.70) 

HLZ-300 300 .23 25 8-1/2 1-1/8 3/4 07 
[215.9] [28.58) [19.05) 

'Contact factory for optional non-standard terminals including quick disconnect types. 

Tolerance: ±10% standard. Also available in ±5%. 

Temperature Rise: 375'C at full power. Slightly higher 
temperatures will occur in maximum resistance units. 

Dielectric: 1000 V from terminals to mounting hardware. 

Construction: A ribbon element is edgewOuhd onto a ceramic 
tube and is coated with silicone. Silicone coating holds 
ribbon wire firmly against core while allowing maximum 
exposure of wire surface for heat transf~r by radiation. 

MOUNTING 
HARDWARE 

101,203,301 

101,203,301 

102,206,303 

103,205,303 

ALSO AVAILABLE: 
Dale Type NHL; Non-Inductive, Tubular Resistors. 12W, 20W, 

. 25W, 50W, 100W, 175W and 225W. 

. Dale Type HLA, Adjustable Resistors. 12W, 20W, 25W, 
50W, 100W, 175W and 225W . 

Dale Type HLM, Miniature Flat Resistors. 10W and 20W. 
Dale Type HLT, Tapped Resistors. Provides fixed taps 
for voltage dividers. 

For complete information, wrfte or phone I 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1855 
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4700 RESISTORS 4700 o 0 SPECIFICATIONS . . 
DALE®.· INDUSTRIAL POWER WIREWOUND RESISTORS· 

(Numbers in brackets indicate millimeters] 

TERMINAL SPECIFICATIONS Wid'h-1 f-~~s W,dth .--1 ~~nF-
Terminals for HL, HLM and HLW Hole IA Hole 

~A 018. Oia. 

Power Wirewound Resistors 
STYLES 02 

Height Height 

thru 08 
STYLE 10 

TERMINAL DIMENSIONS 

TERMINAL 02 05 06 '07 09 10 A1, R1 A2,R2 DESIGNATION 

WIDTH 3/16 3/16 1/4 3/8 3/16 1/8 1-1/2" 1-1/2", All terminals will be supplied 
[4.76) [4.76) [6.35) [9.52] [4.76] [3.18] [38.10] [38.10) . in tinned finish (Z) unless 

HEIGHT 13/32 7116 9/16 5/8 1/2 3/16 
18AWG 20AWG otherwise specified. Optional 

[10.32) [11.11] . [14.29] [15.88) [12.70] [4.76] 
Lead Lead finishes are nickel plated (N) 

HOLE DIA. .093 .104 .166 .173 .104 .063 
for HL's, bare alloy 180 (W) 

[2.36) [2.64] [4.22] [4.39] [2.64] [1.60] for HLW lead styles. Specify 

THICKNESS .020 .020 ,020 .020 .020 .030 
proper suffix in part number 

[.51) [,51) [.51] [.51] [.51] [.76] designation when ordering. 

MOUNTING SPECIFICATIONS 
(Threaded rod supplied 
as standard on HL-50 

HORIZONTAL THRU-BOL T ill ~m·llItizes_6_.046 ____ ----IH1 

PUSH-IN 

BRACKET 
TYPE 

203 

204 

205 

206 

A·1856 

X 

5/8 
[15,88] 

3/8 
[9,52] 

13/16 
[20.64] 

23/32 
[18,26] 

~Y~ 
(1,17J 

CORE LENGTH 
PLUS "X" (1·1I16J (26,99J 

Note: Flat wa~hi!rs are supplied on resistor cores through 9/16 [14.29) diameter. 

BRACKET 
TYPE x Y Z 

101 1-1/16 1/2 55/64 
[26,99J [12,70) [21.83) 

102 1-1/16 3/4 55/64 
[26,99) [19,05) [21,83) 

103 1-1/16 1-1/4 1 
[26,99) 131.75) [25,40) 

• H 

CORE LENGTH '..L 
PLUS "X" 

H Y Z HOLE 

43/64 1/4, 15/32 ,161 Dia. 
[17.06] [6,351 [11,91] [4,09] 

9/32 1/4 11/32 ,144 Dia, 
[7.14] [6.35] [8.73] [3.66] 

1-25/64 1/2 11/16 .196 x ,260 
[35,32] [12,70] [17.46] [4.98 x 6,60] 

31/32 3/8 5/8 ,196 x ,375 
[24.611 [9,521 [15,88] [4.98 x 9,52] 

H 
1 

[25.40) 

1·1/4 
[31.751 

1·1/2 
[38,10) 

MOUNTING 
SLOT C B 

7/32 x 7/16 3/4 1-3/8 
[5.56 x 11.11) [19,05) 134.92) 

7/32 x 7/16 3/4 1-3/4 
[5,56 x 11.11) [19,05) [44.45) 

9/32 x 9/16 7/8 2-1/8 
[7,14 x N,29) [22.221 [53,98) 

., 

VERTICAL THRU-BOL T (Threaded rod supplied 
as standard on HL-50 
thru HL-225 sizes.) 

CENTERING SCREW In WASHER-:;~~~~~ 
MICA 

WASHER 0 

CORE 
LENGTH 

LOCKWASHER ~~~~ I PLT

X

" 

NUT ~ 
.. 318 [9.521 Min. 

Note: F[at washers are supplied on resisto-;-T 
cores through 9/16 [14,29] di.ameter, 

BRACKET 
TYPE 

301 

303 

X 
(Approximate) 

7/16[11.11] 

,1/4 [6,35] 

THREAD 

8-32 

10-32 

For complete Information, write. or phone ' 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601- Phone 402·564-3131 

For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

QrAL~ ~~~'t,~:~AR~:~T~~: 
MODELCW 
COATED, AXIAL LEAD 

FEATURES • Complete welded construction 

• High performance for low cost • High power/size ratio 

• High-temperature silicone coating • Excellent stability in operation 

STANDARD ELECTRICAL SPECIFICATIONS 

DALE 
TYPE 

CW-2 

CW-2B*' 

CW-2C 

CW-2C-l 

CW-2C-14 

CW-5** 

CW-5-2 

CW-5-3 

CW-5-5 

CW-7 

CW-l0 

CW-l0-3 

CW-l0-4 

. MIL. 
TYPE 

RW69 

RW67 

RW68 

POWER RATING 
(Max. Hot Spot) 

275"C 350"C MIL. 

4 .. 0 5.5 

3.0 3.75 

2.5 3.25 

2.5 3.25 3.0 

2.5 '3.25 

5.0 6.5 

4.0 5.0 

5.0 6.5 

5.0 6.5 6.5 

7.0 9.0 

10.0 13.0 

10.0 13.0 

10.0 13:0 11.0 

RESISTANCE 
RANGE(Mii. MAX. 

Range show" WT. 
in bold face) (Grams) 

. 10t022K 2.1 

.10 to 11K .70 

.10to15K 1.6 

. 10to15K 1.6 .Hlt02K 

!10to15K 1.6 

.10to45K 4.2 

.10t030K 4.2 

.10t045K 4.2 

.10t045K 4.2 .10to 8.2K 

. 10t075K 4.7 

.10to130K 9.0 

. 10to130K 9.0 

.1010 130K 9.0 .10to20K 
"'Maximum working voltage determined at .0008" diameter wire resistance values. 

..... Values available down to .0050 in 10% tolerance. 

DIMENSIONAL SPECIFICATIONS 
[Numbers in brackets indicate millinieters] 

I--- I' 1.5 Min.---! I_A .~ [38.10] I 
===« .. )>====*f = 

~BMax=::tr D 
POWER RATING 
Dale CW Series have two power ratings. depending on 
operating temperature and stabil~ requirements. 

CHARACTERISTIC U 
1. 275'C maximum hot spot temperature 
2 .. 5% maximum boR in 2000 hour load life 

CHARACTERISTIC V 
1. 350'C maximum hot spouemperature 
2. 3% maximum boR in 2000 hour load lifll 

DERATING (Type CW) 
Dale CW coated resistors 

120 
'" ~100 
o 
.... 80 

have an operating temper- l;l 60 
ature range of -55'C to S 
+350'C. They must be l5 40 
derated at high ambient #- 20 

....... 

r-

I 

"" I 
- N:::::r--... 

CIf.4/i'" ~ ...... 
II . 1I (C", ...... 

I 1 II 

I 
I 
I 

~}f ... 
~(C~ 

I"""I--J l' 
- -::-.... temperatures according 

to the curves at right. 
o 

25 75 125 175 225 275 325 375 
AMBIENT TEMP. DEG. CENTIGRADE . 

MAX.' 
WORKING VOLTAGE 

275"C 35O"C 

200 235 

125 140 

130 150 

130 150 

130 ,150 

320 . 365 

240 265 

320 365 

320 365 

460 520 

765 875 

765 875 

765 875 

DALE 
TYPE 

CW-2 

CW-2B 

CW-2C 

CW-2C-l 

CW-2C-14 

CW-5 

CW-5-2 

CW-5-3 

CW-5-5 

CW-7 

CW-l0 

CW-l0-3 

CW-l0-4 

For complete information, write or phone 

SPECIFICATIONS 

MATERIAL 
Core: Ceramic: Steat~e or alumina • 

depending on physical size. 

4700 

Element: Copper-nickel alloy or nickel-chrome 
alloy. depending on resistance value . 

End Caps: Stainless steel. 

Coating: Special high temperature silicone. 

Standard Terminals: Tinned Copperweld!' 

ELECTRICAL 
Dielectric Strength: 1000 VAC minimum 

Tolerance: Standard tolerance is ±5% 1 ohm 
and above. ±10% below 1 ohm. 3% available . 

Temperature Coefficient: ±90 PPM/'C below 
10; ±50 PPMI'C 10 to 9.90; ±30 PPM/'C 100 

and above . 

Short Time Overload: 5 seconds at 5 times 
rated power for 3.75 watt size and smaller; 
5 seconds at 10 times rated power for 
4 watt size and larger. 

A B C D 
±.062 (Max.) ±.032 ±.002 
[1.57] [.81) [.051) 

.625 .765 .250 .040 
[15.8] [19.43] [6.35] [1.02] 

.562 .622 .188 .032 
[14.27] [15.80] [4.78] [.81] 

.500 .593 .218 .040 
[12.70} [15.06] [5.54] [1.02] 

.500 .593 .218 .032 
[12.70] [15.06] [5.54] [.81] 

.500 .593 .218 .032 
[12.70] [15.06] [5.54] [.81] 

.875 1.000 .312 .040 
[22.22] [25.40] [7.92] [1.02] 

.875 1.000 .250 .032 
[22.22] [25.40] [6.35] [.81] 

.875 1.000 .312 .032 
[22.22] [25.40] [7.92] [.81] 

.875 1.000 .312 .040 
[22.22] [25.40] [7.92] [1.02] 

1.218 1.281 .312 .040 
[30.94] [32.54] [7.92] [1.02] 

1.781 1.875 .375 .040 
[45.24] [47,.62] [9.52] [1.02] 

1.781 1.875 .375 .032 
[45.24] [47.62] [9.52] [.81] 

1.781 1.875 .375 .040 
[45.24] . [47.62] [9.52] [1.02] 

DALE ELECTRONICS, INC., 206412th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1857 



4700 RESISTORS 

~AL~ COMMERCIAL POWER 
~ :!.-/ WIREWOUND RESISTORS 

MODELS CP and CPL 
AXIAL LEAD 

FEATURES 

• Fireproof inorganic construction 

• Special inorganic potting compound 
provides high thermal conductivity 

• Extremely low resistance values (CPL) 

• Complete .welded construction (CPL) 

• Fuse styles (Type RF) available (CP) 
. . 

CP and CPL SERIES AXIAL LEAD TYPE [Numbe~ in brackets indicate millimeters] 

EIA MAlt 
DALE WATIAGE STANDARD WORKING 

120 

'" 100 

~ SO 

e 60 

~ 40 

~ 20 

of'. 0 

...... 

25 

r-... ..... ..... 
........... 

........... 
r-.... 

75 125 175 225 275 

AMBIENT TEMP. DEG. CENTIGRADE 

DIMENSIONS 

350 

TYPE RATING R8-344TYPE RESISTANCE . VOLTAGE A ± 1(32 [.791 B ± 1/32 [.79] C ± 1/32 [.79] D ± 1/32 [.79] E ± .001 [.02] . 

. CP·2 2 CRU2A .1 to 2.4K 65 11/16 1/4 1/4 .032 
[17.46] [6.35] [6.35] [.81] 

CP·2·3 2 .1 t62.4K 65 11/16 1/4 1/4 5/16 .032 
[17.46] [6.35] [6.35] [7.94] (81] 

CP·3 3 CRU3 .1 t07.5K 150 7/8 5/16 5/16 .036 
CPL·3 . 3 [22.22] [7.94] [7.94] [.91] 

CP·3·3 3 .1 to 7.5K 150 7/8 5/16 5/16 3/8 .036 
CPL·3·3 3 [22.22] [7.94] [7.94] [9.52] [.91] 

CP·5 5 CRU5 .1 t08.5K 200 7/8 3/8 11./32 .036 
CPL·5 5 [22.22] [9.52] [8.73] [.91] 

CfI·5·3 5 ·.1 t08.5K 200 7/8 3/8 11/32 13/32 .036 
CPL·5·3 5 [22.22] , [9.52] [8.73] [10.32] [.91] 

CP·7 7 . CRU7 .12to 18K 350 1·25/64 3/8 11/32 .036 
CPL·7 7 [35.32] [9,52] [8.73] . [.91] 

CP·7·3 7 .12to 18K 350 1·25/64 3.8 11/32 15/32 .036 
CPl·7-3 7 [35.32] [9.52] [8.73] [11.91] [:91] 

CP·10 10 CRU1.0· .18 to 30K 540 1·7/8 3/8 11132 .036 
CPL-l0 .10 . [47.62] [9.52] [8.73]. [.91] 

Cp·10·3 10 .18 to SOK. 540 1·718 318 11/32 15/32. .036 
CPL·l0·3 10 [47.62] [9.52] [8.73] [11.91] [.91] 

CP-15 15 CRU15 .18 to 30K 670. 1·7/8 1/2 1/2 .036 
CPL·15 15 [47.62] [12.70] [12.70] [.91] 

. CP·15·3 15 .18 to 301< 670 1·718 1i2 . 1/2 5/8 .036 
.CI'L·15·3 15 [47.62] [12.70] [12.70] [15.88] . [.91] 

CP·20 20 .25 to 30K 770 2·1/2 1/2 1/2 .036 
[63.50] [12.70] [12.70] [.91] 

·Cp·20·3 20 .25 to 30K 770 2·1/2 1/2 1/2 5/8 .036 
[63.50] [12.70] [12.70] [15.88] [.91] 

CP·22 ~2 .25 to 30K 815 2·1/2 112 ·112 .036 
~'" [63.50] [12.70] [12.70~ [.91] ,>;' 

CP·22-3 22 '. - .25 to 30K 815. 2·1/2 1/2· 1/2 5/8 .036 
[63.50] [12.70] [12.70] [15.88] [.91] 

r-1I2.= liS Typ. ·1· A--J E rB~ SPECIFICATIONS 
. [3S.IO= 3.lB[ cp·x 

I I 
. . 

I I GI ELECTRICAL. 
~" . .1 

TYPE CP r-- 1 1/2 = liB Typ + A---\ [3SIO = 3 lSI CP·X'3 ; Tolerance: ±10% standan;l, ±5% also available 

L J Il.~--II I Operating Temperature: -55°C to +275°C 

liS Typ ---l f--
r-:B-1 Temperature Coefficient: 

13 lSI 
8elo.w1 ohm 0 ± 800 PPM (Typ.) 
1 ohm and above 0 ± 400 PPM (Typ.) 

r 1.000 Mifl. I· A--J E· r-B., [25.41 
CPL·X I 

TYPECPL 

I r GT Resistance: .01n to .10n I o i 

r-- ' 1.000 MIn. -I .. . A---I· Tolerarice: ±5% standard, ±3% also available. 
'125:41 . , 

CPL:X·3 

t 
Lower tolerances available. .. . .. c J T(Ir· I 

1_~ __ 1 Die.lectric.Strength: 1000 VAC .. 

118 Typ ---l f-- rB-j Temperature Coefficient: Varies with resistance 
13.181 values. Consult factory. . 

. For complete information, write or phone. . . , 
DALE ELECTRONICS, INC.,206412:th Avenue, Columbus, Nebraska 68601. Phone402c564-3131 

A·1858 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

CJ!AI.~ COMMERCIAL POWER 
® WIREWOUND RESISTORS 

MODEL CPR 
RADIAL TERMINAL 

FEATURES 

• Fireproof inorganic construction 

• Special inorganic potting compound 
provides high thermal conductivity 

• Direct mounting on printed 
circuit board 

• Circuit board lock-in mounting tabs 

• Fuse styles (Type RF) available 

(For derating see CP on opposite page.) 

SPECIFICATIONS 

ELECTRICAL 
Power Rating: 5 watts to 20 watts 

Tolerance: ±10%, ±5% 

Operating Temp.erature: 
-55°C to +275°C 

Temperature Coefficient: 
Below 1 ohm 0 ± 800 PPM 
1 ohm and above 0 ± 400 PPM 

CPR SERIES TERMINAL TYPE [Numbers in brackets indicate millimeters I 

POWER 
DALE AT 25"C 
TYPE (Watts) A 

CPR-5 5 1.070 ± .032 

CPR-7 7 

CPR-l0 10 

CPR-15 15 

CPR-20 20 

MODELCPSL 
FOUR LEAD 

FEATURES 

[27.2 ± .811 

1.43 ± .032 
[36.3 ± .811 

1.92 ± .032 
[48.8 ± .81 J 

1.92 ± .032 
[48.8 ± .81J 

2.53 ± .032 
[64.3 + .81J 

• Fireproof inorganic construction 

DIMENSIONS 

B±.04[±1.0[ C±.06[±1.S[ D+.08[+2.0[-.04[-1.0[ 

.374 .590 .394 
[9.5J [15.01 [10.01 

.374 .886 .984 
[9.51 [22.5J [25.0J 

.374 1.38 .984 
[9.5J [35.01 [25.0J 

.492 1.28 1.18 
[12.5J [32.51 [30.0J 

.492 1.87 1.18 
[12.5] [47.5] 130.0J 

• Current sensing 

• Low temperature coefficients 

• Complete welded construction 

RESISTANCE 

F ±:008[ ±0.2J 
RANGE 

E ±.012[ ±0.3[ (Ohms) 

.287 .055 .1 to 400 
[7.3J [1.41 

.287 .055 .1 to 1000 
[7.31 [1.41 

.287 .055 .15to 1600 
[7.3J [l.4J 

.394 .106 .15to 1600 
[10.0J [2.7J 

.394 .106 .2 to 2000 
[10.0] [2.71 

• Special inorganic potting compound 
provides high thermal conductivity 

• Extremely low resistance values 

• High power/size ratio 

(For derating see CP on opposite page.) 

Curren! Leads 

~senseleadS 
CPSL SERIES FOUR LEAD TYPE I Numbers in brackets indicate millimeters I SCHEMATIC 

DALE WATTAGE 
TYPE RATING 

CPSL-3 3 

CPSL-3-3 3 

CPSL-5 5 

CPSL'5-3 5 

CPSL-7 7 

CPSL-l0 10 

CPSL-15 15 

A ± 1/321.791 

7/8 
122.221 

7/8 
122.221 

7/8 
122.221 

7/8 
122.221 

1-25/64 
135.321 

1-7/8 
147.621 

1-7/8 
[47.621 

B ± 1/321.791 

5/16 
17.941 

5/16 
17.941 

3/8 
19.521 

3/8 
19.521 

3/8 
19.521 

3/8 
19.52, 

1/2 
112.701 

DIMENSIONS 

C ± 1/321'.791 

5/16 
17.941 

5/16 
17.941 

11/32 
18.731 

11/32 
18.731 

11/32 
18.731 

11/32 
18.73J 

1/2 
112.701 

o ± 1/321.791 

3/8 
19.521 

13/32 
110.321 

E ± .001 1.02] 

.036 
1·911 

.036 
1.91( 

.036 
1.911 

.036 
1.911 

.036 
1.911 

.036 
1.911 

.036 
1.911 

l,~~g~," rAi leG SPECIFICATIONS l'~2g~," rAj 
l:::h=5~~~ t=. 1=D~~::91 C~CP~SL~'X=}=== ~ i ::£~:i~n;o;~~, 1~ '.~~:L 

L ~ ±3% also available L 
--II ' Dielectric Strength: t. ' 

F ± 1/16]1.59] 

9/16 
[14.301 

9/16 
114.30J 

9/16 
114.301 

9/16 
114.301 

1 
I 25.40J 

1-3/8 
I 34.93J 

1-3/8 
134.931 

~FJ For co:~~e~~~formation, write or phone . .....j~F ~ 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

4700 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1859 



4700~==~=-________________________ ~R~ES~I~ST~O~R=S~ __________________________ ~_47~0~0_ 

~AL~ RESISTOR SELI;CTION GUIDE 
• Metal Film· Metal Oxide • Carbon Film • Wirewound 

The industry's most complete selection of discrete resistors . 
• COMMERCIAL. INDUSTRIAL 

• PRECISION. ESTABUSHEDRELIABILITY 

TO USE: 
Resistors are listed by power rating. Locate the. wattage which 
matches your requirement, theA match with the Dale Type 
closest to your needs in T.e., value, tolerance, etc. For more 
information, contact your Dale representative or the appropri
ate Dale factory listed at the right: 

ELEMENT TYPE 

. WW (Wirewound) 

MF (Metal Film) 

CF (Carbon Film) 
MO (Metal Oxide) 
OF (Oxide Film) 

DALE RESISTOR QUICK REFERENCE LIST 
TC ElE- VALUE ST\) •. 

POWER TYPE (PPM) MENT RANGE TOL. 
(1) (2) . (3) (4) (5) 

1/20 W (850(;) PTF51 15/10/5 MF SOIl·10OK 1% 

1/10 W (70'C), CMF-50 (RN50) 150/100 MF 1011-796K 1% 
1/2OW(125'C) 

1/10 W (70'C), CMF-50 (RN50) 50/25 MF 1011·500K 1% 
1/20W(125'C) 

1/10 W (70'C). ERC 50 (RNC50) 100/50/25 MF 1011·796K 1% 
1/20 W (125'C) 

1/10W(125'C). CMF-55 (RN55) 150 MF 111·15M 1% 
.1'8 W (70'C) 

1/10 W (125'C). CMF-55 (RN55) 100 MF 511·15M 1% 
1/8 W (70'C) 

1/10W(125'C). CMF-55 (RN55) 50 MF 10n·l0M 1% 
1/8 W (70'C) 

1110 W (125'C). CMF·55 (RN55) 25 MF 24.911·2.5M 1% 
1/8 W (70'C) 

1/10 W (125'C). ERC 55 (RNC55) 100/50/25 MF 1011·2M 1% 
1/8 W (70'C) 

1/10 ~(125'C) SE·l/10 (RNR55) 50/25 MF" 24.911·200K 1% 

1/8W(85:C) PTF56 15110/5 MF 5011·499K 1% 

1/8 W (12S'C). CMF-80 (RN60) 150 MF 1!l·ISM 1% 
1/4 W (70'C) 

1/8W(125'C). CMF-60 (RNSO) 100 MF 511·1SM 1% 
1/4 W (70'C) 

1/8 W(125'C), CMF-60 (RNSO) 50 MF lOll· 1 OM 1% 
1/4 W (70'C)· 

1/8W(125'C). CMF-60 (RNSO) 25 MF 24.911·2.5M 1% 
1/4 W (70'C) 

1/8 W (125'C). ERC 80 (RNCSO) 100/50/25 MF 1011·3.01M 1% 
1/4 W (70'C) 

f/8 W (125'C) SE-l'B (RNRSO) SO/.25 MF" 24.911·499K 1% 

1/8W(70'C) 'ERL-CIS (RLA05) 100 MF 1011·300K 1% 

1/4 W (125'C) RNX-l'4 200/100/50 MO lK·l00M -
1/4W(25'C) RFX-l'2 200/100/50 MO 1 001l·1OG -
1/4 IN (70'C) CCF-07 100 MF 1011·IM 2% 

1/4W (7O'C) CCF-07 200 MF 1011·2M 5% 

1/4 W (70'C) CCF·55 100 MF 1011·IM 1% 

1/4W(70'C) CMF-07 (RI,.07) 200 MF 111·15M 2% 

114 W (7O'C) ERL-D7 (RLR07) 100 . MF 1011·10M· 1% 

1/4W(85'C) PTF85 15/10/S MF SOIl·1M 1% 

1/4 W (12So(;). CMF-85 (RNe5) 150 MF 1!l·ISM 1% 
1/2W(70'C) 

'Hermetically Sealed. "Flat Radial Lead Package. 

FACTORY '1"9 CONTACT 

Dale Electronics, Inc., 206412th Avenue, 
C01umbus, NE68601. Phone 402-564-3131 

Dale Electronics, Inc., 2300 Riverside Blvd., 
Norfolk, NE 68701. Phone 402-371-0080 

Dal8Electronics,lilc., P.O. Box 1179, 
Robbinsville, NC28n1.Phone 704-479-6451 

TOl. MAX. PACI<AGE 
AVAil. WORKING 

VOLTAGE . lENGTH DIA . 

TO.Ol% '200 .150 .070 

TO.5% 200 .150 .065 

To.l% 200 .150 .065 

TO.1% 200 .150 .070 

To.5% 250 .250 .095 

To.5% 250 . .250 .095 

TO.1% 250 .250 .095 

10.1% 250 .250 .095 

TO.1% 200 .250 .091 . 

10.1% 200 .261 .130 

TO.Ol% 300 .250 .091 

To.5% 300 .344 .145 

To.5% .300 .344 .145 

TO.l% 300 .344 .145 

TO.l% 300 .344 .145 

To.l% 250 .375 .145 

10.1% 250 .360 .140 

2%&5% 200 .150 .06S 

1%.2%.5%.10% 7S0V .270 .13~ 

1%.2%,5%.10% 3.75 KV .570 •. 210" 

2% 250 .240 .090 

5% 250 .2140 .090 

1% 250 .240 .090 
5% 250 .250 .090 

2%&5% 250 .. 250 .090 

TO.Ol% 500 .375 .145 

To.S% 350 .562 .185 

NOTES: (1) Military power ratings are shown for RN, flNC. Rl. RLR me.tal film resistors. Note tha.t CMF metal film resistors can be·rated higher for commercial use ... see catalog. 
(2) Where 20 PPM is specified on·wirewound resistors. it appli'i's to 10 ohms and up. 1-9.9 ohms ~ 50 PPM. 1 ohm·"; 90 PPM. (3) MF (Metal Film). OF (Oxide Film). MO (Metal 

,Oxide). CF (Carbon Fijm). WW (Wirewou·nd). (4) Other values available, consult factory. (5) On HL and CW reSIstors,. standard tolerance is 10% below 1 ohm. . 

A·1860 For manufacturers' sales offices, see yellow pages .EEM 1985 



4700 RE.SISTORS 4700 

GAL0 RESISTOR SELECTION GUIDE 

TC ELE- VALUE STD. TOL MAX. PACKAGE 
POWER TYPE (PPM) MENT RANGE TOL. AVAIL. WORKING 

(1) (2) (3) (4) (5) VOLTAGE LENGTH DIA. 

1/4 W (125'C). CMf..6& (RN65) 100 MF 511-15M 1% To.S% 350 .562 .165 
1/2W(70"C) 

1/4 W (125°C). CMF-85 (RN65) 50 MF 100-10M 1% To .1% 350 .562 .165 
1/2 W (70°C) 

1/4 W (12S"C). CMF-65 (RN65) 25 MF 24.9!l-2.-5M 1% To .1% 350 .562 .165 
112 W (70"C) 

1/4 W (125°C). EMF 65 (RNC65) 100 MF 30.10-3.01M 1% To .1% 300 .593 .203 
1/2W(70"C) 

1/4 W (125°C), EMF 65 (RNC65) 50/25 MF 49.9!l-3.01 M 1% To .1% 300 .593 .203 
1/2 W (70"C) 

1/4 W (125°C) SE-1/4 (RNRIi5) 50/25 MF' 24.911-1M 1% To .1% 300 .636 .215 

.4W R5-1/4 20 WW 10-3.4K 1% 5%10.05% 20 .250 .078 

1-I2W(40°C) M51 -1500 OF' 60M-l000KM 5% Tol% 500 1.88 .220 

1/2 W (125°C) RNX-3/B 200/100/50 MO lK-500M - 1%,2%,5%,10.% 1.5K .400 .135 

1/2 W (25°C) FHV-l/2 200/100/50 MO 10K-500M - 1%,2%,5%,10% 1.5KV .350x.350" 

1/2W (25°C) TAEW -400-8000 CF lM-1G - 5%,10%,15%,20% 3KV .80 .275 

1/2 W (70"C) A21 300 MF .2m-l011 5% 2%&1% - .375 .160 

1/2 W (70"C) CMF-20 (Rl20) 200 MF HI-15M 2% 5% 350 .375 .145 

1/2W(70"C) ERL-20 (RLR20) 100 MF 4.30-3.01M 1% 2%&5% 350 .375 .138 

1/2 W (125°C) EMF 70 (RNC70) 100/50/25 MF 49.90-2.49M 1% TO.1% 350 .730 .250 
3/4 W (70"C) 

0.6 W (125°C) RNX-1/2 200/100/50 MO lK-1500M - 1%,2%,5%,10% 1.5KV .525 .135 

3/4W R5-1/2 20 WW .1!l-4.9K 1% 5%10.05% 29 .312 .078 

0.8W(25°C) RFX-l 200/100/50 MO 10011-2000M - 1%,2%,5%,10% 7.5KV 1.070x.280" 

1 W (25°C) TAFW -400-8000 CF lM-1G - 5%,10%,15%,20% 5KV 1.05 .275 

1 W(125°C) RNX-3/4 200/100/50 MO 1.2K-2500M - 1%,2%,5%,10% 2KV .775 .135 

1W EG5-l-BO (RWR81) 20',;' WW .. 1!l-lK 1% l%to·.l% 32 .250 .078 

lW G-l-BO (RW81) 20 WW .1fl-3.4K 1% 3% to .05% 33 .250 .078 

lW R5-1A (RW70) 20 WW .111-10.4K 1% 3%10.05% 52 .422 .110 

1.25 W (125°C) RNX-l 200/100/50 MO i.5K-3000M - 1%,2%,5%,10% 4KV 1.025 .135 

1.5W G-2 20 WW .1fl-4.9K 1% 3%to.05% 42 .312 .078 

1.5W EG5-2 (RWR82) 20 WW .1!l-1.3K 1% 1%to.1% 44 .312 .078 

1.5 W (125°C) RNX-1V. 200/100/50 MO 1.7K-4000M - 1%,2%,5%,10% 5KV 1.275 .135 

1.5 W (125°C) ROX-3/4 200/100/50 MO lK-4000M - 1%,2%,5%,10% 5KV .800 .270 

1.5 W(25°C) TAKW - 400-8000 CF '. lM-1G - 5%, 10%, 1!?/d,20% 7.SKV 1.55 .275 

1.5W (25°C) RFX-l'h 200/100/50 MO 10011-5000M - 1%,2%,5%,10% 11.25KV 1.570x.330" 

1.6 W (25°C) FHV-.l 200/100/50 MO 10K-2000M - 1%,2%,5%,10% 3.5KV .520x.520" 

2 W (70°C) A3l 500 MF .270-270 10% 5%&2% - .585 .205 

2 W (25°C) TAOW -400-8000 CF lM-1G - 5%,10%,15%,20% 10KV 2.05 .275 

2 W (125°C) RNX-l'h 200/100/50 MO 2K-5000M - 1%,2%,5%,10% 6KV 1.525 .135 

2 W (125°C) ROX-l 200/100/50 MO lK-5000M - 1%,2%,5%,10% 7.5KV 1.05 .270 

2W (25°C) RFX-2 200/100/50 MO 1000-8000M - 1%,2%,5%,10% 15KV 2.070x.330" 

2W LVR-2 70-300~" WW .0050-.W 1% 3%,5%&10% - .675 .250 

2W EG5-3-BO (RWR80) 20;' WW .. 10-3.16K 1% 1%10.1% 79.5 .422 .110 

2W ES5-2A (RWR71) 20 WW .10-12.1K 1% 1%to.1% 155.5 .812 .187 

2W CP-2 400/800 WW .10-2.4K 10% 5% 65 .688 .250x.250 

2-1/4W G-3-S0 (RW80) 20 WW .1fl-l0.4K 1% 3%10.05% 80 .422 .110 

2.5 W (25°C) TAQW -400-8000 CF lM-1G - 5%,10%,15%.20% 12.5KV 2.55 .275 

2-1/2W R5-2C 20 WW .1fl-32.3K 1% 5% to .05% 138 .500 .218 

2.5 iN (125°C) ROX-l'h 200/100/50 MO 1.5K'7500M - 1%,2%.5%,10% llKV 1.550 .270 

3W ES5-2B (RWR89) 20 WW .1fl-4.12K 1% 1%to.1% 112 .560 .187 

3W RS-2B (RW79) 20 WW .10-6.49K 1% 5%to.1% 140 .560 .187 

3W LVR-3 70-250'" WW .0050-.10 1% 3%,5%,10% - .560 .205 

3W' CP-3 400/800 WW .. 10-7.5K 10% 5% 150 .875 .313x.313 

'3W HLW-3 30/90 WW .10-6K 5% To 1% 180 .438 .203 

3 W(25°C) TARW -400-6000 CF lM-1G - q%,10%,15%,20% 15KV 3.05 .275 

3 Vo{'(125°C) ROX-2 200/100/50 MO 2K-l0G .' - 10/0,2%,50/0,10% 15KV 2.050 .270 

3-1/4w CW-2C 30/90 WW ,10-15K 5% 3% 150 .500 .218 

3-3/4 W CW-2B 30/90 WW .10-11K 5% 3% 140 .560 .187 

3-3/4W' R5-2B 20 WW .10-24.5K 1% 5% to .05% 157 .560 .187 

"Hermetically Sealed. .. Flat Radial Lead Package. '''TC, shown for values of .010-.10. 

NOTES: (1) Military power ratings are shown for RN, RNC, RL, RLR metal film resistors, Note that CMF.metallilm resistors can be rated higher for commercial use ... see catalog. 
(2) Where 20 PPM is specilied on wirewound resistors, it applies to 10 ohms and up. 1-9.9 ohms = 50 PPM, 1 ohm = 90 PPM. (3) MF (Metal Film), OF (Oxide Film), MO (Metal 
Oxide), CF (Carbon Film), WW (Wirewound). (4) Other values available, consu" factory, (5) On HL and CW resistors, standard tolerance is 10% below 1 ohm. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1861 



4700 RESISTORS 4700 

GAL0 RESISTOR SE~ECTION GUIDE 

TC ELE- VALUE STD. TOL MAX. PACKAGE 
POWER TYPE (PPM) MENT RANGE TOL AVAIL WORKING 

(1) (2) (3) (4) (5) VOLTAGE LENGTH DIA. 

4W (25°C) FHV-2 200/100/50' MO 20K-10G - 1%,2%,5%,10% 7,5KV 1,02Ox,520" 

5W CpoS 400/800 ww ,1n·8.5K 10% ,5% 200 ,875' ,344x,375 

5W LVR-5 70·350"''''''' WW ,005!l-,1!} 1% 3o/~,5%&10% - ,925 ,330 

5W CW-5-2 30/90, - ,·WW ,Hi-30K 5% 3% 265 ,875 ,250 

5W R8-S 20 WW ,1!l-95,2K 1% 5%-,05% 360 ,875 ,312 

5W R8-5-69 (RW74) 20 WW ,1!l-24,3K 1% 5%-.1% 350 ,875 :312 

5W ERH-5 (RER60) 50/20 WW ,1n-3.32K 1% ,1%t05% 160 ,600 -
5W ES8-S (RWR74) 20 WW ,1!l-12,1K 1% 1%to.1% 250 ,875 ,312 

5W RH-5 (REGOG) 50/20 WW ,1!l-3,32K 1% 5%.10.25% 160 ,600 -
5 W (125°C) ROX-3 200/100/50 MO 3K-15G - 1%,2"",5%,10% 22.5KV 3,050 ,270 

5 W (25°C) FHV-3 200/100/50 MO 3OK·10G - 1%,2%,5%,10% 3,5KV 2.070x,750" 

5-1/4W HLW-5 30/90 WW ,1!l-15K 5% To 1% 320 ,625 .250 

5-1/2W CW-2 30/90 WW ,1!l-22K 5% 3% 235 ,625 ,250 

6 W (125°C) ROX-4 200/100/50 MO 4K·20G - 1%,2%,5%,10% 30KV 4.050 .270 

6-1/2W CW-5 30/90 WW .1!l-45K 5% 3% 365 ,875 .312 

7W RS-7 20 WW ,1n-I54K 1% 5%to.05% 504 1,218 .312 

7W CP-7 400/800 WW ,1!l-18K 10% 5% 350 1,406 ,344x,375 

7W EG8-10-80 (RWR84) 20 WW ,1!l-12,4K 1% 1%to.1% 295 ,875 .312 

7-1/2W RH-5 50/20 WW ,1!l-24,5K 1% 5%10.25% 160 ,600 -
8W HLW-6 30/90 WW ,1!l-25K 5% To 1% ~SO 1 ,312 

9W CW-7 30/90 WW ,1!l-75K 5% 3% 520 1,218, ,312 

lOW ERH-l0 (RER65) 50/20 WW .1!l-5,62K 1% .1%t05% 265 ,750 -
lOW ES8-10 (RWR78) 20 WW ,1!l-39,2K 1% 1%10.1% 650 1,780 ,375 

lOW CP-l0 400/800 WW ,1!l·30K 10% 5% 540 1,875 ,344x.375 

lOW LVR-l0 oil"''''''' WW ,01n-,800!l 1% 3%,5%&10% ~ 1,828 ,392 

10W R8-10 20 WW ,1n·273K 1% 5%to.05% 858 1,780 ,375 

lOW R8-1Q-38 (RW78) 20 WW .1n-71,5K 1% 5%10.1% 846 1,780 ,375 

lOW RH-l0 (RE65G) 50/20 WW .1!l-5,62K 1% 5% to .25% 265 ,750 -
lOW HLM-l0 30/90 WW ,1!l-15K 5% To 1% 300 1,312 -
10W (25°C) DJU -400-8000 CF 20H-l00G - 3%,5%,10%,15% 25/(V 4.500 .750 

12W HL-12 30/90 WW .1n-70K 5% To 1% 500 1,7SO ,313 

12W HLW-12 30/90 WW ,1H-70K 5% To 1% 500 1.7SO .312 

12-1/2 W RH-l0 50/20 WW ,008!l-47.1 K 1% 5%10.25% 265 .750 -
13W CW-l0 30/90 WW .1n-I30K 5% 3% 875 1.781 .375 

15W CP-15 400/800 wW .1!l-30K 10% 5% 670 1,875 ,SOx,SO 

20W ERH-25 (RER70) 50/20 WW ,1!l-12,1K 1% 5% to .1% 550 1,062 -
20W CP-20 400/800 WW ,25!l-30K 10% 5% 770 2.SO ,SOx.SO 

20W HL-20 30/90 WW ,1!l-120K 5% TO 1% 880 2 .438 

20W HLW-20 30/90 Ww ,IH-120K 5% To 1% 880 2 .438 

20W HUIl-20 30/90 WW .1!l-65K 5% To 1% 1000 2,625 -
20 W (25°C) DPW -400-8000 CF 2O!l-10oo - 3%,5%,10%,15% 35KV 6.500 1.125 

22W CP-22 400/800 WW .25H-30K 10% 5% 815 2:SO ,SOx.SO 

25W HL-25 30/90 WW ,1n-155K 5% To 1% 1300 2 .563 

25W RH-25 (RE70) 50/20 WW ,Ql!l-95,2K 1% 5%10.25% 550 1.062 -
30W ERH-50 (RER75) 50/20 WW cl!l·39.2K 1% 5%to.1% 1250 1,968 -" 

30W HL-24 30/90 WW .1!l-55K 5% To 1% 800 2,SO -
30 W (25°C) DPX -400-8000 CF 3O!l-100G - 3%,5%,10%,15% 65KV 10.500 1,125 

,35W HLZ-33 90/180 WW .05H-l,9H 10% 5% - 2 ,563 

35 W(25°C) DZW -400-8000 CF 20!l-1ooo - 3%,5%,10%.15% 40KV 6,500 2,000 

40W HL-35 30/90 WW .1n·135K 5% To 1% 11100 3.250 -
50W HL-50 30/90 WW ,IH-385K 5% To 1% 1900 4 .563 

SOW RH-50 (RE75) 50/20 WW .0IH-273K 1% 5%to.25% 12SO 1.969 -
55W HL-55 30/90 WW .1!l-300K 5% To 1% 1800 4.750 -
60W (25°C) DVY -400-8000 CF 35!l-looo - 30/0,5%,10%,15% 90KV 14,500 1.500 

90W HLZ-90 901180 WW ,15!l-5.7H 10% 5% - 4 ,563 

95W HL-95 30/90 WW .1!l-55OK 5% To 1% 2600 7.250 -
l00W HL-l00 30/90 WW ,1n-870K 5% To 1% 2500 6.50 .750 

'Hermetically Sealed. "Flat Radial Lead Package. ,'''TC shown for values of .01 !l-.I!l ..... Value Dependent 

NOTES: (1) Military power ratings are shown fOr RN, RNC, RL, RLR metal film resistors. Note that CMFmetal film resistors can be rated higher for commercial use" ,see catalog, 
(2) Where 20 PPM is specified on wirewound resistors, it applies to 10 ohms and up. 1-9.9 ohms = 50 PPM, 1 ohm = 90 PPM. (3) MF'(Metal Rim), OF (Oxide Film), MO,(Metal 
Oxide), CF {Carbon Film), WW (WirewOund). (4) Otner values available, ,consult factory. ,(5)On HL and CW reSistors, standard tolerance is 10% below 1 ohm: 

A'1862 For manufacturers' sales offices, see yellow pages EEM 1985 
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~AL0 RESISTOR SELECTION GUIDE 

TC ELE· VALUE STD. TOL MAX. PACKAGE 
POWER TYPE (PPM) MENT ·RANGE TOL AVAIL. WORKING 

(1) (2) (3) (4) (5) VOLTAGE LENGTH DIA. 

l00W RH-100 (RE77) SOl2O WW .In-SOK 1% 5%to.25% 1900 3.50 -
100W(25'C) DZZ -40()"8000 CF 3On-l00G - 3%,5%,10010,15% 12SKV 18.S00 2.000 

16SW HLZ·165 90/180 WW .36n·13n 10% 5°1c!> - 6.50 .750 

17SW HL·175 30/90 WW .In-l.7M 5% To 1% S200 8.50 1.125 

22SW HL·225 30/90 ww .In-2.1M 5% To1% 6100 10.50 1.125 

250YV RH-250 (RE80) 50/20 ww .In·75K 1% 5%to.25% 2300 4.50 -
300W HLZ·300 90/180 WW .23n·25n 10% 5% - 8.50 1.125 

l000W Special designs to handle up to 1000 watts are available on custom order. 

'HermeticaUy Sealed. "Flat Radial Lead Package. tConsult Factory. 

NOTES: (1) Military power ratings ·areshown fOr RN. RNC. RL. RLR rrietal'film ·resistors. Note that CMF metal film resistors can be rated higher fOr commercial use ... see catalog. 
(2) Where 20 PPM is specified on wirewound resistors. it applies to 10 ohms and up. 1-9.9 ohms = 50 PPM. 1 ohm;" 90 PPM. (3) MF (Metal Film), OF (Oxide Film), MO (Metal 
Oxide), CF (Carbon Film), WW (Wirewound). (4) Other values available, consult factory. (S) On HL and CW reSistors, standard tolerance is 10% below 1 ohm. 

EEM 1985 

For more information, contact your Dale Representative 
or the appropriate factory listed below: 

ELEMENT TYPE 

WW (Wirewound) 

MF (Metal Film) 

CF (Carbon Film) 
MO (Metal Oxide) 
OF (Oxide Film) 

FACTORY TO CONTACT 

Dale Electronics, Inc., 206412th Avenue, 
Columbus, NE 68601. Phone 402·564·3131 

Dale Electronics, Inc., 2300 Riverside Blvd., 
Norfolk; NE 68701. Phone 402·371-0080 

Dale Electronics, Inc., P.O. Box 1179, 
Robbinsville, NC 28771. Phone 704-479-6451 

RESISTOR CATALOG 
All resistors in this guide are described in Dale's comprehensive new full line catalog. For a 
free copy, write on your letterhead to: Dale Electronics, Inc., Dept: 860, 206412th Avenue, 
Columbus, NE 68601. 
In addition to the resistors shown, many non-standard versions are available or can be 
engineered to match your needs. 

DALE RESISTOR NETWORKS, CHIP RESISTORS AND THERMISTORS 
are described elsewhere in this EEM listing. 

For manufacturers' sales offices, see yellow pages A·1863 
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RESISTORS 4700 

~ 
the Resistor Supermarket 

203/375-5811 
2415 Main Street 
Stratford, CT 06497 

ELECTRO COMP SILICONE 
RESISTANCE RANGE: .010 to 250 Ko 
• Quality + Economy 
• Solvent Resistant Coating 
• Low Temperature Co-efficient (std. 20 PPM/oC) 
• Standard Tolerance ±5% (Available up to ±.01%) 
• All Welded Construction 
• E)(cellent Breakdown Voltage Ratings 
• 100% Testing for 1000 Volts DSI 
• Power Derating to Zero at 350°C 
• Meets Requirements of MIL R-26 

ELECTRO MAX. MAX. 
COMP WORKING RESISTANCE 

MATERIALS 
Core: High Alumina Ceramic 
Element: Nickel/Chromium, Nickel/Copper & Other Special Alloys 
End Caps: Stainless Steel 
Leads: Tinned Copperweld, Tinned Copper 
Coating: High Temperature Silicone Compound 

r- w 

T 
D 

DIMENSIONS IN (MM) INCHES 
DIMENSIONS (INMM) 

+ 
G 

STYLE WATTAGE VOLTAGE IN OHMS L :t(1.6) .060 o :t(O.S) .030 (W) W (G) G 
ECP-1A 1.0 50 10K (10.3) .410 (2.4) .090 (38) 1.500 (.5) .020 
ECP-1B 1.1 62 12K (13.5) .530 (2.4) .090 (38) 1.500 (.5) .020 
ECP-1C 1.0 28 5K (8.4) .330 (2.4) .090 (38) 1.500 (.5) .020 
ECP-2 1.5 72 10K (9.8) .390 (4.8) .190 (38) 1.500 (.8) .030 
ECP-2A 3.0 135 22K (14.2) .560 (4.8) .190 (38) 1.500 (.8) .030 
ECP-2B 3.25 185 42K (2Q.6) .810 (4.8) .190 (38) 1.500 (.8) .030 
ECP-2C 3.0 138 32K (12.7) .500 (6.4) .250 (38) 1.500 (.8) .030 
ECP-2D 2.5 135 20K (12.7) .500 (4.8) .190 (38) 1.500 (.8) .030 
ECP-3 4.0 210 45K (15.9) .630 (6.4) .250 (38) 1.500 (.8) .030 
ECP-5 5.0 325 90K (23.0) .410 (8.7) .340 (38) 1.500 (1.0) .040 
ECP-6 6.0 360 95K (26.2) 1.03 (8.7) .340 (38) 1.500 (1.0) .040 
ECP-7 7.0 360 lOOK (31.3) 1.23 (8.7) .340 (38) 1.500 (1.0) .040 
ECP-l0 10.0 800 250K (46.9) 1.85 (10.3) .410 (38) 1.500 (1.0) .040 

Prompt deliveries from Inventory 

PRECISON POWER RESISTORS 
CHASSIS MOUNT ALUMINUM - FINNED HEAT SINK 5 through 250 Watts 

Chassis Mount, EC units are designed for maximum' heat dissipation 
by mounting solidly to m.etal chassis surface for maximum heat 
transfer. They are outstanding for their high power dissipation with 
precision tolerances in minimum physical sizes. 

ELECTRICAL SPECIFICATIONS 
• Resistance Range - .05 ohms to 275K ohms. 
• Tolerance - 5%, 3%, 1 %, .5%, .25%, .05%. 
• Temperature Coefficient - ±20 PPM to 90 PPM 

GENERAL SPECIFICATIONS 
• Lower hot spot ratings due to exclusive complete encapsulation of 

element within anodized auminum body. 
• Welded construction throughout assures long stable load life. 

Heavy spade lug type leads on 5 through 70 watt sizes, threaded 
heavy stud terminals on 100 through 250 watts. . 

• 1000 VAC minimum dielectric strength on 5W and 10W; 2500 VAC 
on 25W, 50W and 100W; 5500 VAC on all others. 

• Temperature Range - - 55°C to + 275°C. 
• Eight standard sizes. 

DERATING CURVES 
Temperature of -55°C to +275°C. Derating is required for reduced 
chassis mounting area and high ambient temperature. 
Curves: A-When mounted on proper aluminum Chassis: 4x6x2x.040 
aluminum chassis= EC5, EC10; 5x7x2x.040 aluminum chassis= EC25; 
12x12x.059 'aluminum panel=EC50, EC100; .12x12x.125 aluminum 
panel=EC110, EC180, and EC250; B-Unmounted EC5, EC10; 
C-Unmounted EC25, EC100 and EC110; D-Unmounted EC50, 
EC180 and EC250. 
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DIMENSIONS TABLE Ambient Temperature - Degrees Centigrade 

NO.MTG. 
EC MIL-R COM. MAX. SCREW 

TYPE 18546 WATTS RES. A Aa B C D E F G H J K L M N P SIZE 

EC5 RE60 5 20K .444 - .490 .600 1.125 .334 .646 .317 .075 .145 .078 .093 .078 .050 - 2-#2 
EC10 RE65 10 30K .562 .625 .750 1.375 .438 .812 .406 .100 .203 .093 .093 .094 .086 2-#2 
EC25 RE70 25 75K .719 .781 1.062 1.938 .500 1.094 .563 .094 .250 .171 .125 .125 .086 2-#2 
EC50 RE75 50 200K 1.563 . 844 1.968 2.781 .625 . 1.156 .625 .094 .281 .196 .125 .125 .086 2-#4 
EC100 70 275K 2.625 .844 2.968 3.781 .625 1.156 .625 .094 .281 .196 .125 .125 .086 2-#4 
TOL. - - +.005 +.005 +.031 +.063 +.031 +.031 +.031 +.016 +.016 +.01 +.005 ±.016 ±.005 
ECll0 RE77 100 50K 2.750 - 2.250 3:500 5.478 1.800 2.813 1.750 .188 .800 .375 .188 .250 thd - 2-#8 

12/24 
EC180 - 180 50K 2.770 - 2.50G 3.500 5.478 2.125 3.000 2.188 .250 .950 .375 .188 .200 thd - 2-#8 

12/24 
EC250 RE80 250 45K 3.875 3.000 2.500 4.500 7.000 2.125 3.000 2.188 .250 1.000 .312 .188 .200 thd .875 4-#8 

V4/20 
TOL. - - - ±.01 ±.01 ±.01 ±.094 ±.094 REF. ±.031 ±.031 ±.016 REF. ±.031 ±.010 REF. - ±.01 -

COMPLETE LINE OF RESISTORS, CERAMIC, HIGH FREQUENCY, HIGH VOLTAGE, PRECISION AND WIREWOUND 

ELECTRO COMP Inc., 2415 Main Street, Stratford, CT 06497 • 203/375-5811 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1865 
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Microminiature 
Resistors 6 
Networks 

RESISTOR NETWORKS 
PINS/LEADSI RESISTANCE 

PACKAGE TYPE TERMINALS RANGES 

SIP 2-10 20Q-1MQ 

Hermetically sealed 10' 2O'Q-1MQ SIP 
Molded OW (P) 8, 14, 16 2O'Q-1MQ 
Epoxy·coated DIP (E) , 4-24 even # 2O'Q-1MQ 
Hermetic DIP (e)' " 8, 14, 16, 18, 24 

TRIM-PAK®* 8,14,16, 2O'Q-1MQ 
Laser-Trimmable 18, 24 
DIP 

Hermetically sealed 16, 18, 20', 28 2O'Q-1MQ 
Chip-carrier 32,42,64 

14,16,24 
Flip-chip (other on 2O'Q-1MQ 

request) 

"Patent Pending 

LADDER NETWORKS 

MODEL 
PACKAGE TYPE NO. CONFIGURATION 

16-pin ceramic DIP 0355 R-2R 

24-pin hermetically sealed 0350' BCD 
DIP 0351 

14-pin hermetically sealed 0352 BCD DIP 0353 

,14-lead hermetically F352 
sealed flatpack F353 Binary 

16-pin hermetic chip carrier C355 R-2R 

RESISTORS 4700 

NETWORK 
DISSiPATION TOLERANCES TYPESICONFIGURATION 

,125mW/Res. Absolute: Common connection to all resistors (Sl) 

±1% to 
Series connection (S2) 

1O'O'mW/Res. ±O'.O'5% Common connection (Sl) 
1.O'W/Pkg. ' 

Ratio: 
Series connection (S2) 

125mW/Res.' ±O'.1% to Common connection (01) 

l,2W/Pkg. ±O'.O'O'5% Series connection (02) 
Single resistor connection (04) . 

Absolute: 
±l%to 

125mW/Res. ±a.O'5% Common connection (01) 
1.2W/Pkg. Ratio: Series connection (02) 

±O'.l% to Single resistor connection (04) 
±O'.OO5% 

lO'O'mW/Res. Same as Single-layer (epoxy sealed) 
1.O'W/Pkg. TRIM-PAK Multi-layer (epoxy or alloy sealed) 

125m WIRes. Same as Common connection (01) 

1.O'W/Pkg. SIP & DIP, Series connection (02) 
above Single resistor connection (04) 

OPERATING MAXIMUM 
TEMPERATURE CUMULATIVE 

RESOLUTION ACCURACY RANGE ERROR 

lO'-bit or ± 'I,LSB 0' to 7O' oC or ' 12 Bits: ± 0.Q12% 
12-bit - 55°C to + 125°C 10' Bits: ±O'.O'5% 

12 B't ±O'.O'12% 
8,10', or 0' to 7D'C or IS: (±D.D3%)** 

± ';' LSB 12·bit -55°Cto +125°C 10' B'ts' ± 0'.0'5% 
" 

I ,'(±D,12%)** 
( 

8 Bits: ± 0':'2% 

lD-bit or ± ';'LSB 0' to 7O' oC or 12 ~its: ±D.D12% 
12·bit - 55°C to. + 125°C 10' Bits: ± ,0'5% --

12 Bits: ±O'.O'12% 
24'pin hermetic chip carrier C35D BCD 8,10' or ±';' LSB 0' to 7DoC or 10' Bits: ±O'.O'5% 12·bit -55°Cto +125°C 8 Bits: ± 0'.2% 

"" 0351 only. 

METALLIZED CERAMIC SUBSTRATES (Conductor·only and Resistor·conductor) 
"- SUBSTRATE METALLIZATION RESISTORS* 

" 

Composition: 99:5% AbO', SPUTTERED Ranoo: to 1M 
Surface Finish: 2-4 /Lin. Typ. 

,1-2 /Lin. (pOlished) "' Ni/Cr, Ni,' Au; Cr, Ni, Au; Cr, Au; TaW: AbsOlute Tolerance: to 0'.0'5% 
Size:.l",x .1"thru4.5" x 3.75" Mo, Ni, Au; Cr, Cu, Au; Cr, Cu; Ti·W; Ti Ratio Tolerance: to O'.D1 % 
Thickness: .0'10'" - .0'25" Other combinations of above metals. Absolute TCR: ± 50' ppm, ± 25 ppm 
Dimensional Tolerances: 

. ' 

ELECTROPLATED Ratio Tracking 
T -' ± :0'0'2%, ±'.O'O'l" " .:lO'O'R/R**: 1 ppm/oC 
L - ±.O'O'3" Au: 10'0' fLin, (Std.) - 300 fLin. lO'DO'R/R: 3 ppm/oC 
W- ±.O'O'3" 24K: High ductility Time Stability Camber: .O'O'4"/in. 

Dielectric Constant: 9.8 typo @ 25°C-1MHz 
Cu: 10'0' fLin."-3O'O' fLin. Absolute: 0'.0'5%/10'0'0' hrs. @ 125°C " Resistivity: Ratj~: O'.O'O'5%/lO'DO'_hrs. @ 125°C 

Loss Factor: .0'0'0'4 typ @ 25°C-1O'GHz 1Dohmslsquare-2O'O' ohms/square or Frequency: to >18.GHz 40'0' ohms/square 

"For resistor·conductor pattern, ""R >1000 ohms 

ELECTRO· FILMS INCORPORATED 
111 GILBANE STREET, WARWICK CENTRAL INDUSTRIAL PARK,WARWI~K,RI 02886 

,A·1866 For manufacturers' sales offices, see yellow pages EEM 1985 
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STABILITY TCR 

.010" .007" .015" 20Q- 24KQ 15- 30mW Standard: 0.05%/1000 hrs. Standard: 
.030" .010" .004" .006" 250Q- 40KQ 18- 35mW 5% and 1% (jt 125 'C ±50 PPM/"C 
.050" .010" .0075" .045" 20Q- 125KQ 50-100mW Special: (Dependent Special: 

4. .100" .050" .010" .015" .045" 40Q- 400KQ 85-175mW .5% - .1% on range) ±25 PPM/"C 
5. .100" .100" .010" .015" .095" 20Q-1000KQ 200-400mW & tighter ±10 PPM/"C 

6. .045" .030" .010" .010" .025" 40Q- 59KQ 30- 60mW 

SUBSTRATES METALLIZATION 

Composition - 99.5% AI,O, 
Resistive Material: Cr/NilX, 100-200,6. (R.F. Sputtered) Surface - 3-4 microinches (Standard) 

Thickness - .010" ± .002" (Standard) 
Conductor Base: Nickel - 5-8"in. (R.F. Sputtered) 
Terminations: A. Gold - 100 "in. (Electroplated) 

± .001 " (Special) B. Nickel & Solder (6213212) 

Passivation: Optional, thermo·plastic Microwave versions available. 
recommended for solder applications . 

• When bonded to substrate, value dependent, @ 125°C. •• All sizes available in center tapped versions. 

Surface Mounted Resistor Networks 
RATIO TOLERANCES TO 0.01% 

ANY COMBINATION OF RESISTOR VALUES FROM 200 TO 250 Ko 

HERMETIC CHIP CARRIERS - standard JEDEC 
hermetic chip carries to full MIL STD 8838 
specifications. Available with from 16 to 64 
terminals. 

WRAP-AROUND CHIP RESISTORS - several 
sizes available for faceup surface mounting, 
permitting customer trim after mounting. 

FLIP CHIPS - solder bumped; coated, multi
resistor substrates for face down attachment. 
Suitable for reflow soldering assembly. Low cost 
and fast production in custom networks. 

VERSA-CHIP - New low-cost, surface-mounted 
packaging design for precision resistor networks. 
Provides pin-for-pin equivalency with chip 
carriers, and versatility for many alternate 
configurations. Laser-trimmable by customer 
after mounting. 

Microwave Components 
METALIZED PLATES - metalized on 1 or 2 sides; 
as fired or polished substrates, in house laser 
hole drilling and contouring, through hole 
metalization, and patterned edges. Metalization -
see metalized ceramic substrates. 

MICROWAVE ATTENUATOR CHIPS - (3rd 
Quarter) attenuation of 1, 2, 3, 4, 5, 6, 8, 10, 16, 
and 20 d8; frequency to 18 GHz. 
LANGE COUPLERS - Fabricated to customer 
design to 0.4 MIL ±0.00005 MIL spacing. 

Other New Products 
R.C. NETWORKS - RC Networks are now avail
able in standard SIP and DIP packages with tight 
tolerance RC time constants. . 

SILICON CHIP RESISTORS - (3rd"Quarter) 
Standard and center-tapped chip resistors to 
compliment EFI's alumina-substrate chip 
resistors, TAW or NiCr, passivated. 

ELECTRO· FILMS INCORPORATED 
111 GIL8ANE ST., WARWICK CENTRAL INDUSTRIAL PARK, WARWICK, RI 02886 

EEM 1985 For m~nufacturers' sales offices, see yellow pages A·1867 



RESISTORS 4700 

MAN UFAmU RERS OF PRI;CISION WIRE.WO~ND RESISTORS. RESISTOR NETWORKS 
C~RRENT SH~NTS AND HIGH VOLTAGE DIVIDERS. NO ORDER TOO SMALL OR LARGE 

EPCDEVICES 

TYPECA 

/ 

DESCRIPTION 

Encapsulated precision wire-wound 
resistors offering exceptional resis
tance stability, T.C. 5 ppm std. and 
low thermal EMF's. Designed to meet 
MIL-R-93/MIL-R-3900S. Group 
encapsulization, Radial-lug four ter
minal and special physical configura
tions available. 

Request CA Brochure 

Mil Equiv. 

MIL EPC 

RBIR-08 610 
RBR-16 630 
RBR-17 640 
RBR-18 650 
RBR-19 660 
RBR-56 680 
RBR-55 690 
RBR-54 710 
R~R-53 750 
RBR-52 760 
RBR-71 460 
RBR~70 465 

CONDENSED 
SPECIFICATIONS 

Power: .02 to 2.5W 

Range: 1.0 to 20MO depending 

on size 

Tolerance: .005%, .01 %, 

.025%, .05%, .1% and 1% 

Temp. Coef.: 5 PPMf'C std. on 

values over 1000 

Stability: ±35ppmlYR 

RADIAL LUG PRINTED CIRCUIT 

TYPESP 

NETWORKS 

LIGHTWEIGHT 
SHUNTS 

Silicone coated precision wire-wound 
power resistors," offering ~xceptional 
stability and performance under 
severe environmental, conditions of 
MIL-R-26/MIL-R-39007. Also avail
able utilizing Beryllium oxide cores. 
For greater power-size ratio and 
stability. 

Ilequest SP Sul/eti" 

.. 
RWR-70 SP-l 
RWR-69 SP-2A 
RWR-70 SP-5 
RWR-74 SP-6 

I 
I 

RW R-55 SP-7 A 
RW R-78 SP-l0A 
RWR-68 SP-l0B 
RWR-56 SP-12 . 

RC NETWORKS OUR SPECIALITY 

Resistor networks to customer specification utilizing ultra. 
precision. wire-wound, metal filni, carbon film, or wire
wound power resistors.· All networks assembled on 
printed ci r.cu it boa~d5. . 

FAST DELIVERY ON PROToTYPE AND LARGE ORDERS 

Standard D.C. current shunts from METER SHUNTS 
.001.0 t61.o. Accuracy ±.2S%, avail
able to .01%. Also. external portable 
and switchboard shunts tor use with 
D.C. Ammeters. 1 to 20,0 amp. with a 
SOMV'or 100MY drdp. Accuracy ±1 %. 

SPECIAL OEM CURREN/ SHUNT 
RANGING FOR PANEL METERS 

ELECTRONIC PRECISION COMPONENTS CORPORATION 
11 SANDFORD BLVD •• MOUNTVERNON, N.Y. 10ssoeTELEPHONE: (914) 664·2333 

A'1868 For manufacturers' sales offices, see yellow pages 

I ~ .. ~ 
i I 
i i I I , 

Power: .25Wto 12.5W 

Range: .10t0275KO 

depending on size 

Tolerance: 1 % is std. Available 

to.Ol% 

Temp. Coef.: 20 PPMf'C 

Slightly higher for lower 

values. Special T.C.'s 
available 

Power: .1 W to' 1 OW 

Range: .10 to 5MO 
Nominal Resistance Tolerance: 

To ±.005% D.C WoW 
Resistance Ratio Tolerance: To 

.001 % D.C WoW 
Long Term Stability: .001 % 

Response Time: lOOMS 

EEM 1985 



4700 RESISTORS 4700 

E-SYSTEMS INC. 

Memcor Division 

WIRE WOUND RESISTORS 
TYPE Pawer Max. Care TYPE Rating Res. Size 

FR .... (Watts) FR ....'1 ..... 5 25K 1 X~6 ' .. ", 

VITREOUS 10 50K 1% X~6 w/LEADS ~ 20 lOOK 2xK6 ENAMEL 25 lOOK 2 X '16 VITREOUS I \ 

FIXED 50 250K 4X'I6 ENAMEL , .. ~ 
. TUBULAR 100 lOOK 6¥2x % FIXED "' 160 lOOK 8¥2x1Va 
WITH TABS 200 lOOK lOV2 X IVa TUBULAR ! ' : ! 

TYPE TYPE 
AR 10 10K 1% X~6 

MZ ~ 25 25K 2 X '16 

VITREOUS 50 50K 4 X '16 VITREOUS 10 5000 %X~2 

ENAMEL 75 50K 6X'I6 ENAMEL 
100 lOOK 61f2 X % * 20 25K %X~2 

ADJUSTABLE 160 lOOK 8¥2 X WS MIDGET 
4fIf TUBULAR 200 lOOK lOV2 X IVa OVALS 

WITH TABS WITH TABS 

TYPE TYPE 
,dll 11111 til 
lfJ £ i ( 

VL 3 10K ~Xl~2 ZR 30 10K ~6X 1 

VITREOUS 5 25K ~6 X 1)(4 
VITREOUS 40 15K ~6X 1 

ENAMEL ENAMEL 

AXIAL 10 50K %xl% OVALS 55 25K ~6X 1 
TAB 

LEADS TERMINAL 

TYPE w'Sa·, TYPE 40 1.8 2 X '16 
1 2500 .125 X .437 90 3 4X'l6 

ML 2 3500 .205 X .590 RR 100 2.5 3¥2x % 
160 5.5 6x% 

MOLDED ·1fiI~"'. 3 10K .242 X .525 VITREOUS 150 6.0 5x1 ··:'~:rliI···· 

SILICONE 6.5 80.6K .375 X .917 ENAMEL 300 13 8¥2 x IVa 

AXIAL '-"~ 
500 36 lOV2 x 1o/s 

11 200K .375 x 1.828 750 40 12 x 21f2 
LEADS WITH TABS 1500 100 20 x 21f2 

MEMCOR Components represent the cumulative design and E-SYSTEMS 
production knowledge gained during 30 years experience in 
the industry. Memcor Division 
Let MEMCOR sales engineers aid you with your special design 
and application requirements. 

DEPT. EM 
For price, quality, and delivery look to MEMCOR Components. 1320 FLAXM I LL ROAD 
Immediate delivery on stock value resistors. Typical 3·5 week HUNTINGTON, INDIANA 46750 
delivery on other standard values and special requirements. 
These products are available from MEMCOR's Nationwide Telephone: (219) 356-4300 
Authorized Distributor Network. TWX: 810-333-1530 

Write for FREE Catalog. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1869 



4700 RESISTORS 

PRECISION WIREWOUND . . . 

RESISTORS 

1,500,000 resistors in stock
all manufactured to meet 
the most exacting standards of 
accuracy, stability and reliability. 
General Resistance has been engaged in the development 
and manufacture of precision wirewound resistors for over 30 
years. The widest possible range 6f f6rm factors is available, 
including axial and PC mounting types, in resistance values and 
accuracies to meet virtually any requirement. 

"Standard values" are normally available from stock. And any 
resistance value from 1f! to 1,100,0000, as well as accuracies . 
other than the 'standard" ± 0.1%, ± 0.025% and ± 0.01%, are 
available .. 

All General Resistance resistors are manufactured to the exact
ing standards typified by military specifications such as MIL-R-93/ 
MIL-R~39005 (RB and RBR styles) .. 

Power!. 
Type 

Basic Standard Rating Max. A 
Resistance _racias Stability TemfEO ±O.l%@ Voltage Oia 

Range ,f-85,,£ 

BE16 
ln BE16. 1/4" 

ECDNISTDR to 
D.33W 200VDC 6.4mm 

IAxial-Leadsl 1.1 Meg BE24. 01 AC pk. 1/4" 
BE24 D .• 6.4mm 

SQUARISTDR 
ln 156VDC to 0_ N/A IPC Mountingl GR102 lOOK or AC pk. 

±35ppml ±5ppml 
12E32 1010 35M OC max. 12E32. 3/B" 

MAXI-OHM 
year -55"£ to 0.75W 600VDC 9.5mm 

IAxial:LeadsI +125"£ 1602. or AC pk.' 1/2" 
16E32 10 105M 

. ±0.01% lothers l.lX1W 12.7mm 
±O.II25'iI availablel 

ln ±D.l" 
PLOOISTDR lothers 156VOC 1/4" 
IPC Mo~ntingl BP13 to availablel DB or ACpk. 6.4mm 

200K , 

. MINI-OHM ln 175VDC 5/'ll' 
IAxial Leadsl 5El0 to D.2W 01 At pk. 4mm 

IIJI( 

8&24 0.5IM" 1/4" 
6.4mm 

12&20 o.75W* 3/B" 
omn 

±5Oppml 9.5mm 
CURRISTOR year 

±lOppml 1/2" 16&32 l.5OW* 
to "£ std: 12.7 mm 

lotIIers 
1/2" 1&:64 lOOn availablel 2.5I1N* 

12.7 mm 

32C&4 6.OOtI* 1" 
. 25.4 mm 

4700 

ECONISTOR. MINI-OHM. 
AND MAXI-OHM 

... 1_ -----l~t+-t B + tl 
-----...,_ AI. 

B 
Length 

1/2" 
12.7mm 

3/4" 
19.1 mm 

0.32" 
B.l mm 

1" 
25.4 mm 

1"" 
25.4 mm 

13/32" 
10.3mm 

5116" 
0.5 mm 

3/4" 
19.1 mm 

SIS" 
15.9mm 

1" 
25.4 mm 

2" 
51 mm 

2" 
51 mm' 

I_c----tl~ 

C Dt 
Length Wire 
of Wire Gauge 

1·1/2" typo 22AWG 
38 mm O.6mm 

1·1/2" typo 20AWG 
38 mm D.8 mm 

1" tyPo 22AWG 
25 mm 0.6 mm 

1·112" typo 20AWG 
38 mm 0.8 mm 

1·1/2" typo 20AWG 
38 mm D.8 mm 

1" typo 22AWG 
25mm o.6mm 

1·1/2" typo 24AWG 
38 mm .o.4mm 

1" 22 0131 AMl 
25mm O.6orD.8mm 

1" . 20 AWG 
25 mm O.8mm 

1" 20 AWG or 
25 mm Ttmlinals 

. 1" 20 AWG or 
25mm Terminals 

I/A Terminals 

CURRISTOR 

SQUARISTOR 

PLUGISTOR 

~For other tolerances 
consuillactory 

'Power ratings for Currislor 
are at + 1 aaoc 

,tAli leads are tinned copper 

GENERAL RESISTANCE, INC. CALL 203 481 5721 POBox 185 North Branford. Connecticut 06471 -
TWX 710-452-3092 

A·1870 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

HUNTINGTON ELECTRIC INC. 
MINIATURE OVAL 

.'" --U--~ 

TYPE WATT C 
FVOT-10 10 3/4 
FVOT-15 15 1 
FVOT-20 20 2 
NOTE, FVOT = VITREOUS 

FSOT = SILICONE 

STANDARD OVAL 

TYPE WATT C 
FVOT-30 30 11f4 
FVOT-40 40 2 
FVOT-55 55 31J2 
FVOT-65 70 43/4 
FVOT-75 95 6 

4700 

219-356-0778 
P.o. BOX 366 • Huntington, IN 46750 

M N 
2 21J2 
23/4 31f4 
41f4 43/4 
51J2 6 
63/4 71f4 

Miniature oval resistors, by their 
basic design, are ideally suited for 
applications where space is lim
ited and the mounting surface can 
be utilized for heat dissipation pur
poses. Resistors can be easi Iy 
stacked into compact units. Stan
dard tolerance is ±5% for 1 ohm 
and greater and ±10% for less 
than 1 ohm. Ayrton-Perry type non
inductive winding is available. 

NOTE, FVOT = VITREOUS 

Standard oval resistors, like the 
miniature ovals are easily stacked 
and utilize the mounting surface as 
a heat-sink. When stacking two or 
more parts, the individual resistors 
should be de-rated. Standard tol
erance is ±5% for 1 ohm and 
greater and ± 10% for less than 
1 ohm_ Ayrton-Perry type non-in
ductive winding is available. 

FSOT = SILICONE 

FIXED 

CORE TERMINAL LEADS MOUNTING 
TYPE WATT A B C D E F G H M N 
FVT-5 5 ~. ~. 1 'K. K. .104 - - 1". 6-32 

~~U 5 ~. ~. 1 ~. K. - .032 2 1". 6-32 
5 ~. ~. 1 'K. K. .104 .032 2 1K. 6-32 

FVWL-5 8 ~. ~. 1 1fs 1/4 - .032 2 1K. 6-32 
FVT-10 12 ~. ~. 13/4 'K. K. .104 - - 2~. 6-32 
FVTL-10 12 ~. ~. 1% 'K. K. - .032 2 2~. 6-32 
MS-lO 12 ~. ~: 1% 'K. K. .104 .032 2 2'K. 6-32 
FVWL-10 12 X. 13/4 1fs 1f4 - .032 2 2~. 6-32 
M-20 20 K. 1f4 2 ~. K. .104 - - 21J2 6-32 
FVTL-20 20 K. 1f4 2 'K. K. - .040 2 21J2 6-32 
MS-20 20 K. 1f4 2 'K. K. .104 .040 2 21J2 6-32 
FVWL-20 20 K. 1f4 2 1fs 1/4 - .040 2 21f2 6-32 
NOTE, The above chart applies to both vitreous and silicone coated resistors. The "type" nomenclature 

shown is for vitreous coating. When ordering coating substitute the letter "S" for the letter 
"V" in the type. 

EXAMPLE, FVT = VITREOUS FST = SILICONE 

. " CI .. :.~nc. C1t-:;roc. 

ADJ. MOUNTING CORE TERM BAND 
TYPE Watt A B C F H K M 
M-10 12 X. 'K. 13/4 .104 .104 "K. 2'K. 
AVT-10 ~s 

FVT-25 25 
' ". X. 2 .166 .173 1". 2% 

AVT-25 1')1. 
FVT-50 50 ". X. 4 .166 .173 1". 43/4 
AVT-SO 11)1. 
M-75 75 ". X. 6 .166 .173 1". 63/4 
AVT-75 1')1. 
M-100 100 3/4 1J2. 61J2 .166 .173 2%. .7% 
AVT-100 lX. 
FVT-160 175 11fs 3/4 81f2 .196 .166 2')1. 9% 
-AVT-l60 2''K. 
M-200 225 11fa 3/4 101J2 .196 .166 2')1. 11% 
AVT-200 2''K. 

NOTE, M = VITREOUS COATED FST = SILICONE COATED 
AVT = VITREOUS COATED ADJUSTABLE AST = SILICONE COATED ADJUSTABLE 

f!'!' 
FV & FS 

DIRECT P.C. BOARD 
MOUNTING 

TYPE 
CMV & CMS 

CAPACITOR MOUNTING 

TYPE 
FVE & FSE 

SMALL SIZE 
HIGH WATTAGE 

N 
8-32 

8-32 

8-32 

9-32 

8-32 

8-32 

8-32 

Huntington Electric's 5-20 watt tubular resistors 
are offered in a variety of styles to meet your 
specific applications. The 5-12 watt units are also 
available with a ~r!' male qUick-connect terminal. 
All units are available with Ayrton-Perry type non-
inductive winding on request. Standard tolerance 
is ±5% for 1 ohm and greater and ±10% for 
less than 1 ohm. For other specific options, con-
suit factory. 

Huntington Electric's 12-225 watt wirewound ra-
sistors, like all of our other sizes and types, fea-
ture all welded construction utilizing high quality 
ceramic cores, resistance wire, terminal materials 
and vitreous enamel or silicon coatings. A variety 
of optional features. including qUick-connect ter-
minals, non-inductive windings and multiple taps, 
along with special sizes, terminal configurations 
and resistance tolerances, are available. Consult 
factory for details. Standard tolerances for -fixed 
resistors are ±5 % for 1 ohm and greater. and 
±10% for less than 1 ohm. ±10% is standard for 
adjustable units_ 

TYPE 
ALVR & ALSR 
MINIATURE 
CIRCUITS 

SPECIALS 
WHEN STANDARDS 

WON't DO 

TRY OUR FAST LANE SERVICE FOR YOUR 
CRITICAL LEAD TIMES 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1871 



4700 RESISTORS 

. HyComp Delivers 
·Advanced Thin-Film Products. 

~ . . ". 

Precision, Standard and Custom 

RESISTOR NETWORKS 
FEATURES: 
• Hundreds of standard networks 

or YOl:Jr unique design ' 

• Your choice of package: 
SIP, DIP, .JEDEC, LCC 
(surface mount device) _ 

• Outstanding tolerances: 
- Ratio matching to .005% 
- Ratio tracking to ± 0.5 ppm/oC 
- Absolute tolerance to 0.05% 
- Absolute TCR to ± 10 ppm/oC 

• Either industrial (- 25 ° to + 85°C) 
or military ( - 55 ° to + 125°C) 
temperature range 

• Proprietary Nichrome mix 
resulting in high stability over 
time and temperature 

• Scre~ning to MIL R-83401 D 
or883C ' 

• Passivated, hermetically-sealed, 
low moisture 

A SAMPLING OF PACKAGED NETWORKS 

~ 
, HC·149 HC·150 HC·170 HC·180 

Quad Divider 8 Equal 12 Equal Binary 
. Network Isolated Isolated Weighted 

PARAMETERS (Equal R's) Resistors ResIstors Divider 

", 
Resistance .' 
Range 10K·100KO 2K·100KO 2K-100Kn 5K-100Kn 

" 
Tolerance 

Absolute :t5% To 0.05% 
Standard: CllStom: 

Ratio ± 0.01 % To 0.005% 

Thermal, Stability 
, Absolute (TCR) 

Standard :t25ppm/·C :t25ppm/·C 
Custom To :t 10ppm/·C To :t5ppm/·C 

Tracking (TCRn 
, Standard :t5ppm/·C :t5ppm/·C 

Custom TO,0.5ppm/·C To ± 1ppm/·C 

Power Dissipation 
Package Total 

$~(uG;>~$$ 

~ M ~ M 

.. ~. un .. 
000 0 0.0 (,) 

HC·148 

<!),(.) .) 0(' (~ 0 0 
HC·'I50(MIL-R·83401 SCHEM A) 

4700 

LCC, JEDEC LCC, 1W max. 1W max. 
DIP, Flatpak 500mW max. 5OOmWmax. 
Per Resistor 100mW, max. 100mW, max. 

1.5W max. 
1W max. 

8OmW, max. 

1W max. 
-

5OmW, max. 

o 0(' 0) 0 <9 0 0 . ® e ® 
HC·170 

Package' 
14-Lead, DIP 1(1·Lead DIP, 24-Lead DIP, 
or Flatpak; or Flatpak; or Flatpak; 

Styles 20-Lead 2O-Lead 28·Lead 
JEDEC LCC JEDEC LCC JEDEC LCC 

t'~ . 

NOTES: 
1. LCC denote. leadless chip carrier package. that are available In 

JEDEC' and non-JEDEC versions. 

14-Lead DIP, 
or Flatpak; 

20·Lead 
JEDEC LCC 

A·1872 For manufacturers' sales offices, see yeUow pages 

0000000 
HC·180 

$" 
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4700 

Metallized 

WAFERS& 
SUBSTRATES 
With or without pattern 

METALLIZED WAFERS 

SUBSTRATE SUBSTRATE MATERIALS· 
CHARACTERISTICS Silicon Ceramic Glass 

Formulation 100% Pure 99.6%, Corning 
Alumina 7059 

RESISTORS 4700 

Units 

-
Dimensions 

I Standard: 2 x 2 to 3 x 3 Length x Width 
Optional: To 4 x 4 I Inch 

PATTERNED METALLIZED 
WAFERS AND SUBSTRATES 

Thickness 0.012 0.010-0.025 0.022 Inch 

Finish (As-Fired) NA 4-6,2-3 opt. NA "Inch 
Surfaces Coated 1 or 2 1 or 2 1 or 2 -

DEPOSITIONS METALLIZATION 

PATTERN PARAMETER 
PARAMETER RANGE 

MECHANICAL 

Lines and Spaces Standard: Down to 1 mil 
Optional: Down to 0.25 mil 

Resistance Layer 
Nichrome (Vacuum-deposited on substrate)' Material 

Thickness Typically 100-200A 

Diffusion Barrier 
Material Nickel (Vacuum-dep.osited on Nichrome) 
Thickness Typically 1000-3000A 

Bonding Layer 
Material High ductility 24K gold 

Form Factor Wafers or individual substrates 

HyComp's standard gold bonds are 
Bonding Methods compatible with ultrasonic, thermo-

compression ball and wedge, and 
thermosonic bonding techniques. 

ELECTRICAL 

Sheet Resistivity 50 to 300 Ohms per square 
(Vacuum-deposited on Nickel) Absolute TCR 10 to 50ppm/·C 

Thickness Typically 1200A; Electroplated to a mlnumum of 40 Levels of HyComp will attach active or passive 
mlcrolnches, a maximum to customer specification Fabrication devices on request. 

• Sapphire and Berrylla substrates are available on request_ 

Nichrome CHIP RESISTORS 
STANDARD CHIP RESISTOR PRODUCTS 

SERIES HC3DCT HC20C HC20BC 

PARAMETERS 

Top- Top- Top and Back 
Package , Contact Contact Contact . Center-Tapped Non-Tapped Non-Tapped 

Substrate Silicon I Ceramic Silicon I Ceramic Silicon 

Resistance' 100-1.2MO 100-1.2MO 1100-510KO 100-1.2MO 

Tolerance 
0.1%,0.5%,1%,2%,5%,10%,20% Absolute 1,2, 5, 10,20% 

Ratio 0.1%,0.05% - -
0.025%, 0.01 % 

Temperature 
:!: 10ppm/·C typo TCR :!: 25ppm/·C typo 

:!: 50ppm/·C max. :!:50ppm/·C max. 

TCRT :!: 1ppm/·C typo - -'-

±2ppm/·C max. 

Dimensions 
(LxW) 30 x 30 mils 20 x 20 mils 20 x 20 mils 

Thickness 10 ±3 mils 10 ±3 mils 10 ±3 mils 

Power, max. 250mW 250mW I 100mW 100mW 

1_ Available in standard RETMA values_ Other values available on request_ 

HyComp specializes in 
solutions to thin-film 

problems. Call us today. 
HyCarnp,lnc .. 

EEM 1985 

Union Ave_, Sudbury, MA 01776-0377 
Tel:(617)443-4631eTWX:710-347-0385 
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4700 RESISTORS 4700 

,lEI-ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrltes • Meters • Motors, fractional H.P. • Semiconductors • SwHches • Speakers • Trimmer Pots 

5%, 2% AND 1% CARBON FILM RESISTORS 
FUSE ACTION - NON-FLAMMABLE 

/:::,. High Stability 
:6. Lowest Noise 
£;;., Smallest Dimensions 
Is: Capless Design 
/:::,. Meets MIL Specifications 
/:::,. Extremely Long Life 
/:::,. Produced And Checked By 

Automatic Equipment 

TYPE 

UPM Y4 W (INCHES) 

UPM V4W(MM) 

UPM 1f2 W (INCHES) 

UPM 1f2 W (MM) 

CurTenfnolae· 

4l!!. v 

A 

3.35-0.039 

85-1 

3.35-0.039 

85-1 

Micro Machined lo~ Noise 
Carbon Film C8pf888 . 

/:::,. Failure Rate Less Than 108/Hour (MTTF More Than 1OS) . 
/:::,. Solderability as per MIL-STD-202 

A;"i"ive~ct'on 

Fla~Retardant . 
Non-Conductive 
Outer Coating /:::,. Insulation Resistance Higher Than 109 Ohms 

/:::,. Terminal Strength > 8 Lbs. 
/:::,. Equivalents: MIL R-10509, MIL R-39, MIL R-11 
/:::,. Color Code: MIL-STD-129 
/:::,. Available With Weldable Leads 
/:::,. Available in Bulk Pack or Taped and Reeled 

b a Ll L4 

0.236 0.197 ± 0.08 0.236 + 0.039 1.457 ± 0.039 

6 5 ± 0.2 6+1 37 ± 1 

0.236 0.197 ± 0.08 0.315 + 0.039 1.457 ± 0.039 

6 5 ± 0.2 8+1 36 ± 1 

CAPLESS CONSTRUCT/ON 
Ideally i!luitedto ~ 
HI OENSIT¥ board population. 
Permits close to 
the shoulder bends. 

d D 

0.024 0.091 ± 0.08 

0.6 2.3 ± 0.2 

0.027 0.111 ± 0.08 

0.7 2;8 ± 0.2 

L 

315+ 0.118 
. - 0.079 

80 + 3 
-2 

315 + 0.118 
. - 0.079 

80+ 3 
-2 

INCLUDE RESISTANCE RANGES 

Wattage Tolerance Range 
Y4 5% 4.7fl - 1 Mego 

2% 100 -300KO 
Y2 5% 4.70 - 4.7 MegO 

2% 100 - 1 Mego 

MIL R-ll ~~I~~~::" EQUIVALENT 
RC 07 and RC 12 RN 65 cat. b,d 
RC 20 and RC 22 RN 70 cat. b,d 

MAlI. 11 Rill •• 
Humidity (Steady State) ± 1.00% 
Lile ± 1.00 
Short Time Overload ±O.SO 
Alter Soldering ±0.2S 
Thermal Shock ±0.2S 
Twist ±0.25 
Vibratton ±0.2S 

Temperature coefficient Humidity 
o· 

-~ 
3~HH~~~~~~~~~~ 

2~~~~~~44~~++~ 
-400 

t-
i"" 

r--
3~~~-r~~-~~m-r+~ 

2~rH~tt-rT~m-~THmr;-~mn 
-600 

-800 Tc[1O ... /tl 
IIIII 

1k· 10k lOOk 1M 

ISKRA ELECTRONICS INC •.. 
222 SHERWOOD AVE., FARMINGDALE, NY 11735 • (516) 753-0400 

A·f'874 ,For manufapturers' sales offices, see yellow pages 

o , 
1k . 19k tOOk 1M 10M 
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4700 RESISTORS 4700 

IEI·ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters. Motors, fractional H.P .• Semiconductors • Switches • Speakers • Trimmer Pots 

THICK FILM RESISTOR NETWORKS 
SERIES SC, DB 

Standard resistor networks are on 96% aluminium oxide AlzO, 
ceramic substrates using methods of screen printing and firing of 
thick film resistor networks. Resistors are laser calibrated. They are 
produced in Single-in-line (SIL) and Dual-in-line (OIL) pin versions. 
Surface protection is of epoxy resin guaranteeing excellent climatic 
characteristics. 

PERFORMANCE DATA 
Life 1,000 hiP, at 70°C 
Temperature cycling 
5 cycles -55°C to +125°C 
Temperature exposure 
1,000 hours at +125°C 
Humidity steady state 
56 days/400C/95% relative humidity 
Short-term overload 

~R/Rm .. 
±1% 

±D.5% 

±1% 

±1% 

2.5 X U,/5 s, 
Resistance to soldering heat 2600 C/10 s 
Vibration 20 g/10 Hz - 2000 Hz 

±0.5% 
±0.5% 
±D.5% 

SIL version 

LOADING AND RESISTOR CONNECTIONS 

JI~f--~~~ .ij3fl~d~~ 
No. of piris n No. of pins n 

No. of resistors n-1 No. of resistors n/2 

Loading per resistor at 70°C 

100mW 150mW 

OIL version' 

~~~~ ~~~~~ 1::::11 
9,3 max 

I (mm) = 18,8 max - DB 14-13, DB 14-7 
I (mm) = 22,6 max - DB16-15, DB 16-8 

LOADING AND RESISTOR CONNECTIONS 
141312111109 8 1413121110,9 8 

- -12341567 1234567 
OB14-13 OB414-7 

16'151413i12:11110·9 16151413.121110'9 

I·BUHBI I.IHIIIII I 
112 3 4 5 6 7 8 1 2 3 4 516! 7 8 

OB 16-15 OB16-8 

Loading per resistor at 70°C 

125mW 250'inW 

ISKRA ELECTRONICS INC. 

FEATURES 
t:,. Low Profile 
t:,. Standard Profile and Size 
t:,. High Reliability 
t:,. Wide Resistance Range 
t:,. Non-inductive Resistor 
t:,. Low Assembly Costs 

TECHNICAL DATA 
Maximum operating voltage 
for individual resistor 

Temperature coefficient 

Resistance range 

Resistance tolerance 
Climatic category 

Type designation 

100 Vdc or" PR, whichever 
is less 
±250 X 10'6/K standard 
±100 X 10-6/K on 
special request 
10 0 to 1 MO, Series E12 

±2% (G) ±5% (J) 

55/125/56 

usc Uxx LXX t 1-Tolerance (G, J) 

Resistance 

'
No. of resistors in network (4-11) 

No. of pins (5-12) 

SIL version 

No. of pins 

Length I (mm) 

Type designation . 

11 Ll~:::"(G'J) 
'_ . No. of resistors in network (7,8,13,15) 

r;.lo. of pins (14, 16) 

Height (B) 

DX 

L-_____ Oil version 

POWER DERATING CURVE 

"P[%) 

150 

1\ 
.100 

50 

1\ 
50 70 100 125 150 

222 SHERWOOD AVE., FARMINGDALE, NY 11735 • (516) 753-0400 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1875 



4700 RESISTORS 

\NTEROHM R!=SISTORS 
by International ~. . . 

Power Resistance Rating RESISTOR Type @7CYJC Tolerance 

Carbon CF25 0.25W ±2%, ±5% 
Film 

.. .c: CF 50 0.50W ±2%, ±5% 

Metal MF 25 0.25W ±1%, ±2%, 
Film ±5% ....... MF 50 0.50W ±1%, ±2%, 

±5% 

Metal MO~1 1.0W ±2%, ±5%, 
Oxide ±10% 

(Flame Pl"Oof) 
MO-2 -.- :z:= ....... 2.0W ±2%, ±5%, 

±10%, 

RESISTOR NETWORKS - SIP 

• Pins 
Resistance 

Range 
Resistance 
Tolerance 

Element Power 

5-14 

22 ohms-2.2 megohms 

±2%, ±5%, ± 10%, ±20% 

Rating 0.125W @70°C 
Package Power 
Rating . 0.35W - 1W @70°C 

Temperature ± 150 PPM/oC, 
Coefficient ± 300 PPM/oC 

Maximum 
Voltage 

Operating 
Temperature 

200V 

-55°C to +130°C 

Resistance Voltage Temperature 
Range Rating Coefficient 

1.0 ohm - From 
10 megohms 250V 200 PPM/DC 

1.0 ohm - From 
10 megohms 350V 200 PPM/DC 

1 ohm-
1.0 megohm 250V 100 PPM/DC 

1 ohm-
1.0 megohm 350V 100 PPM/DC 

0.5 ohm-
100K ohms 350V 350 PPM/DC 

0.5 ohm-
100K ohms 350V 350 PPM/DC 

ZERO OHM JUMPERS 
.. II I 

1/4W Size Insulated Construction 

PACKAGING 

• Tape & Reel 
• Magazine Pack 

• Cut & Form 
(to specification) 

• Bulk (100 Bag) 

4700 

CALL TOLL FREE 

800-645-9154 
IN N.Y. STATE 
516-293-1500 

International @; 
105 Maxess Road 
Melville, New York 11747 
(516) 293-1500 

International Compooents Corporation TElEX # 221576 

A·1876 For manufacturers' sales offices, see yellow pages EEM 1985 
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ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane, Syosset, NY 11791 
(516) 822-9601 / TWX 510-221-2109 / ISL-SYST. 

EasyLink 503242 / Fax 516 822 9612 

CARBON & METAL FILM RESISTORS 
Fuse Action - Non Flammable (NF) 

Type Series 

Carbon Film FR - (NF) UPM 
5% &2% Y4W-2W 

Metal Film VaW-1W RN 
5% - .1% ·150-25 PPM 

Metal Oxide Film (NF) RSN 
V4W-low· .5% -5% 

Wire Wound (NF) 5% KN 
Resin Coated ·1W-40W 

Wire Wound "Bathtub" (NF) sa 
Cement Sealed 2 - 40W 5% 

Fuse Action Resistors PRN 
V4W-2W 

WIRE WOUND POWER RESISTORS 
1W-1 KW 

~~ .•.•... 
~~ 
,t.i~~ ... ~~ ..... < .•....•.............•......... ~ 
.~ .......... : . . 

:' ~ ":"'. . . '.' 

POWER RESISTORS: 
WW Enamel Coated 

5W - 600W 10 - 200 Ko Series a 
WW "Corn Cob" 

120W - SOOW .20 - 200 Series OR 

Ribbon Wound 
400W -1 KW .0330 -1.So Series CLA 

SEMI-FIXED VARIABLE RESISTORS: 
1 Rf3sistance Range 1000 - 2 Mo 
2 Standard Tolerance :$;5000 ±30% 

>5000 ±20%, ~500 Ko ±30% 
3 Standard Curve: B Curve 
4 Rated Power 0.1W, 0.25W 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

WORLD WIDE 

ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane 
Syosset. NY 11791 

(516) 822-9601 
EasyLink TWX 503242 / Fax 516 8229612 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1877 



4700 RESISTORS 4700 

00 JULIE RESEARCH LABORATORIES 
INCORPORATED 

PRECISION WIREWOUND 
RESISTORS 

PRECISION RESISTORS FOR EVERY APPLICATION 
Precision Resistors for every appllcatiqn Imaginable; high quality, low priced 
precision resistors are available ,for .your every design need and .at delivery 
schedules (1-2 weeks) even distributors can't beat I! JULIE RESEARCH 
resistors are guaranteed for a lifetime performance' in 'almost every value, 
tolerance and stability. . 
Available as individual, ratio or "",tworkassemblies, these expertly manu
factured and trimmed resistors assist you in eliminating countiess hours of 
Production Test time from your design. In addition, the use of these very 
stable resistors contribute to reliable design and reduced component count. 
Specify a Julie Resistor. Better yet, call us and we will assist in help'ing you 
get the best price-performance unit ,your application and budget WIll allow. 

RESISTOR STYLES 
.. ___ Ihili, 

"'IT~---. 
SPECIFICATIONS--_--------_-----" 
Precision wirewound resistor accuracy and stability available in stand
ard DIP styles. 
Range: 100R to 100 KR per resistor. 
Ratio Accuracy: To .001 % for ratio 1 :1. 
Stability: Network .002% for standard ranges. 
Temperature Coelliclent: 1 ppm/oC to 20 ppm/oC. 
Delivery: 3-4 weeks. 
Custom designs available - contact factory for other package styles. 

SPECIFICATIONS----"'---'----------' 
Range: Individual Resistors, 0.1 ohm to 5 megohms. Ratio Sets, 1:1 to 
10':1 depending on total resistance required. 
Accuracy: Standard accuracy of resistors, 0.005% for values from 1000 
ohms to 5 megohm. Standard accuracy of ratio sets, 0.0025% for ratios 
near 1 :1. Accuracies from 0.002% to 0.1 % are available (at correspond
ing prices) on special order. 
Stability: Resistors, 0.002% per year for standard ranges: 
Accuracy Over Military Temperature Range: ±0.02% from -45°C to 
+850 C. 
Matching Over Military Temperature Range: ±0.005% from -45°C to 
+85°C.· 
Retrace Over Military Environmental Conditions: 0.002%. 

. Temperature Coefficient: Resistors, 5 ppm 1°C standard. (Available as 
low as 1.0 ppm/OC). Ratio sets, 2.5 ppm/oC standard. (Available as low 
,as 0.7 ppm/OC). 

Note: Temperature Coefficient can be altered, in manufacture, over 
wide ranges. 

Thermal Transients: Ait thermal-induced transient effects, e.g.: self
healing, Seebeck and Peltier effects, are less than 0.0015% at rated 
power dissipation. Self-heating and time constants of thermal transients 
are reduced to 10% of normal values in air. 
Current Capability: To 2 amperes. 
Voltage: Between Terminals, 300 volts maximum, Terminals to Case, 500 
volts maximum. 

SPECIFICATIONS---------------' 
Range: Individual Resistors, 1 ohm to 10 megohms. Ratios, 1:1 to 10':1, 
depending on total resistance required. 
Accuracy: Standard accuracy of resistors, 0.01%, for values from 100 
ohms to 5 megohm. Standard accuracy of ratios, 0.005%, for ratios near 
1 :1. Intermediate accuracies of 0.05% and up and higher accuracies to 
.0025% are available on special order. 
Stability: Resistors 0.003% per year for standard ranges. 
Accuracy Over Military Temperature Range: 0.02% from -30°C to 
+850 C. 
Retrace Over Military ,Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, 5 ppm/cC standard, (available as 
low as 1.0 ppm/oCI. Ratios, 2.5 ppm/oC standard, (available as low as 
0.7 ppm/OC). 

Note: Temperature Coefficient can be altered, in manufacture, over 
over wide ranges. 

SPECIFICATIONS-----------------, 
Range: Individual Resistors, 1 ohm to 100 ·ohms. 
Accuracy: Standard accuracy of resistors, 0.01%, for values from 1.0 
ohm to 100 ohms. (R,xG) .005% (CH). 
Stability: Resistors 0.003% per year for standard .ranges. 
~;~t~~y Over Military Temperature Range: 0.02% fom -30°C to 

Retrace Over Military Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, 5 ppm/oC standard, (available as 
low as 2.5 ppm/oC). . . 

Note: Temperature Coefficient can be altered, in' manufacture, over 
wide ranges. . 

Voltage and Power Rallngs: See chart. 
Conslrucllon: See charts. 
Group Encapsulation: Special·techniquies permit group encapsulation of 
high-accuracy units on a high-yield basis; enabling better accuracies at 
competitive costs. (See JRL Bulletin B-l1.) 

JUST A FEW OF THE PROVEN APPLICATIONS FOR THESE 
LOW REACTANCE HIGH PERFORMANCE RESISTORS ARE: 
• Transducer Calibrating Networks .• Reference Divider • 

• Precisi.on Multiplier • Current Metering' 
'. Gyro.Torquing . • Resistive Divider Networks 
• AC and DC Pr!>cision 

.Bridge Elements 
• Shunting 
• AC or DC Ratio 

• Amplifier Summing Elements • High Performance MIL Spec 
• 01 A Converters • Zener Trimming Networks 

HIGH LOAD·L1FE STABILITY PRECISION NETWORKS , 
Conslruc- Resistor Dimensions Max Max Max 
lion Dual Conflgura- (Inches) ·Res Par Volt Per Power Per 

Type In-Line lion LxWx H Resistor Resislor Rlslslor 
RNX-14 14 pin 3 max. .740 x .39 x .43 lOOK 125V 1/10W 
RNX-16 16 pin 4 max. .840 x .39 x .43 lOOK 125V 1/10W 

LOWEST, LOW REACTANCE OIL FILLED AND ENCAPSULATED 
THA·H, CH, HCH, RESISTORS AXIAL WIRE LEAD CONSTRUCTION 

Sizl AWG 
Slyll Inches MM Leads Max. Res. Volt Powlr 

H·32 'I, x V. 9.5 x 12.7 20 250 K 250 Y,W 
H-33 "'x'!. 9.5 x 19.1 20 350 K 450 'I. W 
H-34 'I, x 1 9.5 x 25.4 20 500 K 500 'I, W 
H-42 'I, xY. 12.7 x 12.7 18 75Q K 250 'I, W 
H-44 'I, x 1 12.7 x 25.4 18 2 Meg 500 lW 
H-46 'I, x 'I, 12.7 x 38.1 18 3 Meg 750 IY. 
H-48 'I. x 2 12.7 x 50.8 18 5 Meg 1000 2W 
HCH-32 'I, x 'I, 9.5 x 12.7 20 150 K - 'I. W' 
HCH-33 'I, x'" 9.5 x 19.1 20 250 K - 1 W' 
HCH-34 'I, x 1 9.5 x 25.4 20 350 K - 1.5W· 
HCH-35 ,/, x IY. 9.5 x 31.8 20 500 K - 1.8W· 
HCH-42 'I, x 'I. 12.7 x 12.7 18 375 K - 1.5W· 
HCH-44 'I. xl 12.7 x 25.4 18 750 K - 3 W' 
HCH-46 'I, x IY. 12.7 x 38.1 18 1 M - 4.5W' 
HCH-48 'I, x 2 12.7 x 50.8 18 1.5 M - 6W' 
CH-32 ,/, x 'I, 9.5 x 12.7 20 300 K - 0/.' 
CH-3S 3fa x '/. 9.5 x 19.1 20 500K - 1 W' 
CH-34 0/, x 1 9.5 x 25.4 20 700 K - 1.5' 
CH-35 0/, x 1'1. 9.5 x 31.8 20 1 Meg .- 1.8' 
CH-42 'I, xy, 12.7 x 12.7 18 750 K - 1.5' 
CH-44 'I, xl 12.7 x 25.4 18 1.5 M - 3.0' 
CH-46 'I, x IY. 12.7 x 38.1 18 2M - 4.5' 
CH-48 'I. x 2 12.7 x 50.8 18 5M - 6W' 
THA-36 0/. x.Y, 9.5 x 12.7 18 1 M 100 -
THA:38 'I, x'" 9.5 x 19.1 18 1 M 100 -, 
When mounted on heat sonk . 

SUPER ACCURATE, .SUPER STABLE ENCAPSULATED, 
MINIATURE PR~~ISION R, XG, RS, L, GL.RESISTORS 
TYPE RAND C - AXIAL WIRE WD·CONST8UCTION 

C21X i'f, x 0/, 24 100 K 125 '/', W 
R-22 V4 X~6 6.4 x 14.3 22 500 K 125 'I, W 
R-23 '14 x • 6.4 x 19.1 22 750 K 125 '/,W 
8·24 §{, x 1 7.9 x 25.4 22 1 Meg 350 Y. W 
R-32 'I. x 'I. 9.5 x 12.7 22 750 K 125 Y. W 
R-33 0/. x 'I. 9.5 X 19.1 20 1 Meg 125 'I, W 
R-34 O/'X 1 9.5 x 25.4 20 1.5 Meg 250 'I. W 
R·35 'Is x 1'1. 9.5 x 31.8 20 2 Meg 250 O/,W 
R·42 'I, x V. 12.7 x 12.7 18 1.5 Meg 125 'I. W 
R-44 'I, x l' 12.7 x 25.4 18 ' 4 Meg 250 lW 
R·46 'I, x IY, 12.7 x 38.1 18 7.5 Meg 250 1'1, W 
R-48 'I. x2 12.7 x 50.8 18 10 Meg. 250 2W 

R-32XG o/,x~, 9.5 x 14.3 22 500 K 125 Y. W 
R-4ZXa 'I, x 1{, 12.7 x 14.3 20 1 Meg , 1~5 'I. W 
R-44X6 'I. x I%, 12.7 x 29.3 20 3.5 Meg 250 I,W 
R-46X~ 'I, x 10/, 12.7 x 34.9 20 5 Meg 250 lY,W 
R-48X6 'I, x 2X, 12.7 x 52.4 20 10 Meg 250 2W 
R·52XG 'lax'~, 15.9 x 15.1 20 I.Meg 125 0/. W 

MIL 
8-93 

-
RB 53 
RB 52 
-

RB 57 
RB 58 
RB 59 

-
---------------

RB 53 
RB 53 

-
RB 54 -
-

RS 53 
RS 52 --
RS 57 
RS 58 
RS 59 

------

LOW OHM, LONG TERM STABILITY, OIL FILLED AND 
ENCAPSULATED 4-TERMINAL CH46·T4, R.46·T4, R46xG-T4 AXIAL 
AND RADIAL CONSTRUCTION ,. 

Styl. Size MM AW6 L.ads Max. R.s. Current Power 
R-46T4 'I, )('1'1, 12.7 x 38.1 18 100 Ohms 2 Amps 1'1. W 
R-46XG-T4 'I. x IV.· 12.7 x 38.1 20 100 Ohms 2 Amps 1'1. W 
CH-46T4 'I, x IY. 12.7 x 38.1 18 100 Ohms 2 Amps 3W' 
CH-4814 'I, x2 12.7 x 50.8 18 100 Ohms 4 Amps 6W' 

, When mounted on heat sink. 

JULIE RESEARCH LABORATORIES, INC.· 211 W. 61 ST., NEW YORK, N.Y. 10023· (212) 245-2727· TWX: 710-581-5138 

. J35215 - 8/82 Printed in U.S.A. All rights reserved. 

A·1878 For manufacturers' sales offices, see yellow pages EEM 1985 
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electrenics • inc 

SERIES I RESISTORS 
PRECISION HIGH OHMAGE 
HIGH VOLTAGE RESISTORS 

II 

FEATURES 
- Tinned copper leads .020" or .032" standard. 

Other lead materials available 
- CQnformal epoxy coated 
- Glass overglaze for vacuum applications 
NOTES 
- Voltage coefficient is dependent on resistance value. Typically less than 

5 PPM/V in mid resistance values 
- Burn in and other preconditioning options available 
- Tolerance to Ih% on request 

TVPES-' 

Resistance 
Power Ma~ Dimensions at Maximum Sur· 

Ohms 70·e Operating Tolerance face Max Inches 
Type Min Max Watts Voltage at 25 VDe Temp. A B 

K01040 1 Meg 5K Meg .75 2000V 1,2 & 5% 220°C .460 .145 
K01243 J Meg 10K Meg 1.0 2500V 1,2 & 5% 220°C '.500 .170 
K01268 1 Meg 20K Meg 1.5 5000V 1,2 & 5% 220°C .750 .170 
K01213 1 Meg lOOK Meg 2.0 10;000V 1,2 & 5% 220°C 1.500 .170 

TEMPERATURE COEFFICIENT -
Temperature 
Coetlicient K01040 K01243 K01268 K01213 

+25'e to +125'C Megohms Megohms Megohms Megohms 
+100 PPM/oC 1·100 1·100 1-200 1-400 
+200 PPM/oC 100·3K 100·3K 200·6K 400-15K 

+1000 PPM/oC 3K-5K 3K-10K 6K-20K 15K-lOOK 

SERIES III RESISTORS 
PRECISION HIGH OHMAGE HIGH VOLTAGE FLAT 
RESISTORS, VOLTAGE DIVIDERS AND NETWORKS 

~~~HOR~ k/~_ I ~ ~ I 
c---.I Y TYPICAL VOLTAGE 

TYPES _ DIVIDER NETWORK 

Max 
Resistance Dimensions power Max Max 

Ohms Max Inches 
Type Min Max 

KF315 1 Meg 5K Meg 
KF510 1 Meg 5K Meg 
KF520 1 Meg 5K Meg 
KFl020 1 Meg 10K Meg 

FEATURES 
• Tolerances: 1 %. 2%. 5%, 

10%,15% 
• Conformal epoxy coated 

7~C 
2 
2 
4 
6 

• .032 tinned copper leads or nickel 
ribbon leads for welding 

• Available without leads with 
solderable termination pads 

Operating Surface 
Yoltage Temp. A B C 
12,OOOV 150°C 1.550 .350 .110 
10,OOOV 150°C· 1.050 .550 .110 
20,OOOY 150°C 2.050 .550 .110 
30,OOOV 150'oC 2.050 1.050 .110 

• VCR less than 5 PPM/V 
• Voltage dividers and networks 

designed to your specifications 
resistor ratios to 10,000:1 (size 
dependent). 

• TCR tracking 25 PPM/oC 
• Rati,os to 1 % 

TEMPERATURE COEFFICIENT -
Temperature 
Coefficient 
+25'C to KF315 KF510 KF520 KF1020 
+125'C Megohms Megohms Megohms Megohms 

-+-100 PPM/oC 1-500 1-500 1-500 1-1000 
±250 PPM/oC 500-5,000 500-5,000 500-5,000 1,000-10,000 

HIGH VOLTAGE 
• PRECISION RESISTORS 
• DIODE ARRAY 

SERIES II RESISTORS 
PRECISION HIGH OHMAGE HIGH VOLTAGE 
POWER RESISTORS 

I 
i 
I 
I 

I 
I 

FEATURES 

I 
I 

- Tinned copper leads .020" or .032" standard. 
Other lead materials available 

- Conforma I epoxy coated 

NOTES 
- Voltage coefficient is dependent on resistance value. Typically less than 

5 PPM/ V in mid resistance values 
- Burn in and other preconditioning options available 
- Tolerance to 112% on request 

TVPES-

Ohms 
Power Max Dimensions at Maximum Sur· 

Resistance 70·C Operating Tolerance face Max Inches 
Type Min Max Watts Voltage at 25 VDC Temp. A B 

~~10 1 Meg 5K Meg 4 8,OOOV 1,2 & 5% 220°C 1.125 .325 
K02520 1 Meg 10K Meg 7 16,OOOV 1,2 & 5% 220°C 2.125 .325 
K02530 1 Meg 15K Meg 10 24,OOOV 1,2 & 5% 220°C 3.125 .325 
K02540 1 Meg 20K Meg 12 32,OOOV 1,2 & 5% 220°C 4.125 .325 

TEMPERATURE COEFFICIENT-
Temperature 
Coefficient 
+25·C to K02510 K02520 K02530 K02540 
+125'C Megohms Megohms Megohms Megohms 

+100 PPM/oC 1-500 1-1000 1-1500 1-2000 
+200 PPM/oC 5OO-5K 1000-10K 15OO-15K 20oo-20K 

MINIATURE HIGH VOLTAGE 
DIODE ARRAY FEATURES 

- Low reverse leakage current 

MECHANICAL 
• lead Diameter 

.015 max 
• lead Material-Silver 
• Encapsulant-Eooxy 

APPLICATIONS 
• Typical applications 

are power supplies 
which generate the 
hi~h voltage re
qUired for image 
intensifiers photo
multipliers and CRTS. 

tft----------t! r - ---------- , 

l __ ~_-_~-_~~~~~~ J 

- Fast recovery. - Small sizes 
--.114- 035 

L'i-'-'-'-"I ~ 
j I.-"~~~ 
14--- L ~ ~ ~100 

SPECIFICATIONS: 
K&M 

Part No. 
107-031-12 
107-032-10 
107-033- 8 
107-034- 6 
107-035- 4 
107-036- 2 

ELECTRICAL 
• P1V = 1200 VDe 

No. of 
Diodes 

12 
10 
8 
6 
4 
2 

• IR @ 23°e 500 VDe 10 nano amps Max 

DIM L 
.510 
.430 
.350 
.270 
.190 
.110 

• Junction. Capacitance @ 230 Max 0.35 pf Max @ 
500 VDC 

• Recovery Time @ 23°C 1.5 micro Sec. @ If = 
10 ma 

• Recovery Time @ 23°C 0.5 micro Sec .. 040 Max 
• Operating Temp +55°C to -54°e 
• Storage Temp +85°C to -700 e 

t/ "" MINIATURE HIGH VOLTAGE POWER SUPPLIES & COMPONENTS 
I\:JVI electr0nics.inc 123 Interstate Drive. West Springfield. Mass. 01089 • (413) 781-1350 • TWX 710-350-6463 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1879 
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4700 RESISTORS 4700 

THICK AND THIN FILM ELECTRONIC COMPONENTS 

DIP RESISTOR 
NETWORKS Thick film epoxy molded DIP resistor net-

MIL R 83401 works are available in both Commercial and 

_
- - M-83401 Mil-approved configurations. 14and 

16 Pin, A and B Schematics in standard' 
"i.. • resistance values are available from stock. 
) r . . Custom designed circuits for your unique 

, . . . requirements are a specialty. 

HIGH VOLTAGE 

METAL FILM 

THICK FILM 
HYBRID 

CIRCUITS 

KDI Electronics offers seven "FLATSO" resis
tors with voltage ratings to 20 KV and power 
ratings from .2S walls to S walls. Resistance 
values from son to S,OOO Meg and tempera
ture coefficients to ;:100 PPMI"C are avail
able depending on value. Custom Flatso 
Networks and non-standard values will be 
quoted upon request. 

Axial lead thick film resistors for both high 
voltage and high resistance can be supplied 
in voltage ratings to 40 KV and resistance 
values to 1,000 Meg. Fired at over 900·C, 
these resistors are unmatched in perform
ance with proven load life stability. 

Conformal coated high precision metal film 
resistors offer superior stability and reliability 
at a reasonable cost. Featurjls include: small 
size, impervious to moisture. low noise, low 
I.C. and resistance range of 10 ohms to 
70 Megohms. Surpasses MtL-R-l0S09 and 
MIL-R-SSI82. In-plant testing facilities as well 
as matched networks are available. Standard 
T.C.:;:10, ;:2S, ;:SO, and ;:100 ppml"C. 

Custom Thick Film Hybrid circuits are produced 
using any type of surface mountable semi
conductor and chip component. Both Single-in
Line and Dual-in-Line styles are available and 
custom packaging formats can be accom
modated also. Circuits can utilize any combina
tion of semiconductors, capacitors, resistors and 
chip inductors. Full functional and parametric 
testing is available as well as any required en
vironmental tests. All the features of Thick Film 
resistor networks. such as tight tolerances and 
ratio tracking, as well as low TC are inherent in 
hybrid circuits. 

Lee resistor networks offei the designer, format 
compatibility between resistor networks and 
semiconductor devices. Custom circuits can be 
developed for up to 8 resistors in a .350" x .350" 
package. These circuits offer resistor values up 
to SOOK ohm, TCs as low as 100ppmloC and 
package power dissapations to .4 waits. 
T alerances to 1 % and ratio matching to .5% are 
available. These devices are suitable for use 
over the temperature range of - 55°C to 
+ 12SOC. 

A complete line of Thick Film Chip Resistors are 
available in eight sizes. These chips feature 
baths single-sided ~nd wrap-around termina
tions. They .are available with platinum gold, 

. gold, and solder coated terminations. The 
resistance range is from 5.1 ohms to 4 
megohms. Also available are extended range 
values to SOO megohms. Tolerances from 1 % 
to 20% are standard as are temperature coeffi
cients from 100 PPMloC to 2S0 PPMloC. Power 
capabilities range from SO mW to O.S WaHs. 
These chip resistors offer high rei design and 
construction and environmental testing is 
available. 

Voltage dividers and other networks are 
available with ratings up to 60 KV. Divider 
Networks have tolerances to 1 % with TC 
tracking t02S PPM/·C. They can be manufac
tured with a resistance range from 10 ohm to 
1,000 megohm. These networks are available 
in leaded and unleaded styles, in both stan
dard and custom configurations. 

In order to ~ain the maximum benefit from the 
use of "SO' packaged semi-conductors, a com
patable format for resistor networks is desirable. 
KDI offers a resistor network packaged to fit the 
"SOIC 8" footprint. General specifications for 
these custom networks include; resistance 
range up to SOOK ohms, package power to .4 
watts, up to 8 resistors, tolerance to 1% and ratio 
matching to .S%. These devices are suitable for 
operation over the temperature range of - 55c C 
to +12S·C. 

These standard and custom Circuits are avail
able in both Dual-in-Line and Single-in-Line for
mats and offer cost effective alternatives to 
discrete designs. These circuits and arrays 
utilize our Thick Rim Capacitor technology and 
therefdre require no "add on" chips. Capacitor 
elements are available With NPO or X7R cliar
acteristics. Values range up to several thousand 
picofarads with tolerances to S% and matching 
to 2.S%. Resistor elements range from 10 ohms 
to 10 meg ohm with tolerance to O.soA>, TC to 
100 ppm and matching to 0.1%. 

RESISTOR 
NETWORKS 

• 
THICK FILM 

CHIP RESISTORS 

.# 
.· •. 1 ,. j 

HIGH VOLTAGE_ 
THICK FILM NETWORKS 

"SO" 
RESISTOR NETWORKS 

• 
CHIPLESS ™ RESISTORI 
CAPACITOR NETWORKS 

AND CAPACITOR 
ARRAYS 

FOR ADDITIONAL INFORMATION AND CATALOG, WRITE OR CALL TOLL FREE 800-221-0357 

K ' »I • ELECTRONICS, INC. 
_ Pyrofilm & Engelmann Divisions 

60 S. JEFFERSON ROAD. WHIPPANY. N.J. 07981-(201) 887-8100-rwX (710) 986-7220-FAX (201)887-4645-800-221-0357 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1881 



4700 RESISTORS 

! I-V'<_-~ K E LVI N Precision Wire-wound Resistors, Power Resistors & Resistor Networks 
:, ~ Kelvin IS a pioneer In the field of very high stabIlity, close tolerance, precIsion wire wound resistors Resistors shown represent only part of the 
1 ./liN"" - l broad Kelvin Ime Complete catalog data IS available on request 

H'IGH RELIABILITY 
"HRL" SERIES 
Kelvin's ,"HRL" Series was generated after 
~ears of experience on the Polaris, Gemini, 
Apollo and other important high reliability 
missil~and space programs, Kelvin has com
blne~ the many and varied parameters of 

'" these ~rograms into a single resistor series, 
designed to meet the stringent high reliability 
requlrements of many of,today's military and 
commercial systems. 
KeMn'lj reliability goal, throu,gh the design 
and ~ontrols of the "HRL" Series resistor 
and the use of acceptance inspection pro
cedures, was to produce precision wire
wound resistors having failure rates better 

'''' 
SUB-MINIATURE TYPES 
To.LERANCES: t % through ,0.0.5% 
available on most types and resistance 
values. 
TEMPERATURE COEFFICIENT: ±2D 
ppm/DC standard, 
T,C.s available tol ppm, depending on 
size, value and temperature range. 

COMBINATION AXIAL-RADIAL LEAD 
KELVIN 

TYP£ 

315·PAR 
303·PAR 
162·PAR 
158·PAR 

COMMERCIAL RESISTANCf 

WAnGE- MAX." 

.05 lOOK 
,05 lOOK 
.10 200K 
.15 700K 

than .o.DD5%/tDDD hours at a 90.% con
fidence level. Present level is ,0.0064%/1 DOD 
hours at a 60.% confidence level. 
All "HRL" resistors' liave a documented 
history. This incl~des traceability Irom the 
spool analysis of the resistance wire, through 
each phase of the production operation to 
the finished ptoduct. Each resistor is screened 
to eliminate INFANT Mo.RTALITY. This con
sists of a 1 DO. hour burn In at full rated power 
at 125°C and a short time overload at twice 
the rated power, Other tests are conducted as 
outlined in Bulietin HRD2449, which presents 
the complete procedure and methods ap
proach for production of "HRL" resistors, 

III! 

WINDINGS: Non-inductive. 
"WATTAGE RATINGS: Based on a maxi, 
mum ambient temperature of 125°C, de
rated to zero watts at + 145°C, 

"RESISTANCE MAX.: Contact factory for 
availability of values above maximum 
shown. 

DIA. 

±1/14 

.080 

.125 

.125 

.187 

LENGTH 

±1/3Z 

.375 
,250 
,375 
,375 

.AX, 
VOlTS 

100 
100 
100 
100 

L£AD 
DIA. 

*24 
*24 

*22 

PRINTED CIRCUIT TYPES --I'rri-1. 

KELVIN RESISTANCE 
TYI'E WATTAGE'" MAXIMUM ...... 

H Rl·2O .08 25K 
HRl·991 .125 lSOK 
HRl·I009 .125 316K 
HRl·I097 .125 90K 

HRl·m· .125 220K 
HRl·467 ,ISO 332K 
HRl·334 .200 500K 
HRl·812 .250 562K 
HRl-815 .333 Umeg 
HRl-UOO .500 600K 
HRl-254 .500 1.21 meg 
HRl·27 .750 6.42 meg 

't ± .010 Tolerance 

AXIAL LEAD 

DIA. 
± .015 
,187 
,2SO 
.250 
,193/ 

.250 

.375 
,2SO 
.375 
.312 
.375 
.500 

KElVIN COMMERCIAL RESISTANCE 
TYPE WATTAGE- MAlt .... 

EP·OO .05 lOOK 
1788-P .04 50K 
460·P .06 lOOK 
30l·P .05 175" 
EP·OI .10 200K 
470·P .10 ,500K 
Ep·20 .15 700K 
31)H .15 SOaK 
430·P .15 600K 
41J.P .20 700K 

LENGTH MAXIMUM LEAD 
± .032 VOLTS DIA. 

,375 150 V #22 
,312 150V #22 
,295 ISO V #22 
.500 150 V #22 

.343 ISO V #20 

.500 200 V #20 

.500 300 V #20 

.750 300 V #20 

.750 300 V #20 

.812 300 V #20 
1.000 600 v #20 
1.000 600 V #20 

DIA. 
',",/64 

.080 

.100 

.100 

.125 

.125 

.160 

.187 

.250 

.250 

.250 

LENGTH 
• I~ 1132 . 

,375 
,225 
.281 
.250 
,375 
.500 
.375 
.250 
,312 
.343 

MAX. 
VOLTS 

100 
75 

100 
lao 
100 
100 
200 
100 
100 
lOa 

MIL-R-39005 

RBR·71 
RBR·75 
RBR·74 
'RBR·56 
RBR·55 

RBR·54 
RBR·53 
RBR·76 
RBR·52 
RBR·57 

WD 
DIA • 

#24 
*24 
#24 
#24 
#22 

#22 
#22 
#20 
#20 

available on .most types and resistance "WATTAGE RATINGS: Based on a maxi- - STANDARD PRINTED CIRCUIT 
values. mum ambient temperature of 125°C, de- '~.~£L~'~I."-':CO-::M-::M::E-::""''''''L''R::ES::IST='NC=£ '-=D,7',-'::LE::"=T=."-M=AX=-, I--:L-;EAD:::-'~LE::A::-D"" 

To.LERANCES: 1 % through .0.0.5"10 WINDINGS Non-Inductive, -I, 
TEMPERATURE Co.EFFICIENT: ±2D rated to zero watts at +145°C n.£ WArrA.E' MAX," ±1/64 ±1/32 VOLTS DIA, S.AC'.O 
ppml"C standard. "RESISTANCE MAX Contact factory for I---t----f---f---Ir----t----j----+--..., 
T.C.s available to 1 ppm depending on availability of values above max,mum '-;2~52~-;;.P__l-.::.I;;5'--+...,3"'7~5K;_+-'.~25;;0~+_-,~250~__l-1;;0;;;_0-t_,#.;;2;;-2--1--1.:;,1~5il~-t 
size. value and temperature range, shown Lr -;I"76;.',,P __l-..::.1~5:--+,4~5~OK;_+-',~25~0:-+_-.~31;;_;2;_+_-1;;0;;,0-t_,#.;;2;;_2 --1--1.:;,1;-.5.0--1 -HIGH DE~SITY PACKAGING r # 50 

~K~~-'~~.~~c~~-'~rr~·£~~~:~~~R~~-S~~~-~~~·~£~--A-·-lZ£--:-,.-2·--C--~-,:~::L~~-.:-~U~I:~.;-S7~:~~. ~~!;~~;I:~:=~==~:~~~===+~~~t~~~~=~~=.~~t~~~=+==,i~~~~=~==~~~~O==+=~:~~~~=~~=~::~:~=~ 
446·P .250 2 M.g, .140" .270" .500" lao *20 .250 

447·P .125 1 Meg. .140" ,270" ,250" 100 #20 .125 

HIGH STABILITY SERIES 
LONG TERM STABILITY: ,0.0.3% resistance change per year maximum under conditions involving 
normal equipment anij room temperature variations, 

To.LERANCES; 1 %, through .0.0.5% 
available on most types and resistance 
values. 
,TEMPERATURE Co.EFFICIENT: ±lo. 
ppml"C standard, 
T,C,s available to 1 ppm depending on 
size, value and temperature range. 
WINDINGS: Non-inductive, 

STANDARD TYPES 
TOlERANCES: 1 % through .005% ... 
available on most types and resistance 
values. 
TEMPERATURE Co.EFFIClENT: HD 
ppm/DC standard. 
T.C,s available to 1 ppm depending on 
size, value and temperature range. 
WINDINGS: Non-inductive. 

"WATIAGE RATINGS: Based on a maxi
LUG and RADIAL LEAD 

NEIlIIII COMIIUCI .... ESlSl'MCE DIA. 
l1f'f: "",nAliE" ·IIAI." 'I/R 

EP·" 

3.f6·P 
264·P 
EN" 
263·P 

,10 

," 
" .50 
,50 

350k .312 

1.0M 375 
1.5M .375 
4.0M .500 
4.oM .625 
5.oM 500 

'WATTAGE RATINGS: Based on a maxi
mum ambient temperature of 125°C. de
rated to zero watts at + 145°C, 

""RESISTANCE MAX,: Contact factory for 
availability of values above maximum 
shown. 

.... 

.- ;II 
mum am Olen! lemperalUre 01125°C, de
rated to zero watts at + 145°C 

"RESISTANCE MAX,: Contact lactory for 
availability of values above maximum 

,shown, 
"All Lug Types available with #20. gauge, 

radial leads (except EP-22) by specifying 
letter "R" after type number. 

,250 

.440 
.500 

'00 
.500 

.... 
~n 

'" 300 .00 .00 

~14x2" 
'WireLe~d ,. 

t. 
t. ,. '. '. . 

" 

177-P .30 850K ,312 .500 400 #22 ,200 
179-P .30 UM ,375 .500 400 #22 ,200 
ISH .50 3.0M .500 .625 400 #20 .250 

AXIAL LEAD 

KELVIN COMMERCIAL RESISTANCE 
TYPE WATTAGE- MAX-· 

OA 
OB 
OC 
00 
DE 
OF 
DG, 

.15 

.25 

,3 
.50 
.60 
.50 
.60 
.0 

I. 
l.VO 

AXIAL-WIRE LEAD 

560K 
1.2 M.g. · , · , 3,6 M. , · , 4,OM. , 
6.4 M. , · . · . 0.5 M •. 
av M.g. 

KELVIN 

TYPE 

COMMERCIAL RESISTANCE 

EP·21 
467·P 
EP-23 
812·p 
363·P 

815·P 
EP-24 
EP·25 
254·P 
EP·26 
EP-27 
EP·28 
366·P 
Ep·29 

.25 

.2 
,33 
.33 
,40 
,33 
,50 
.50 
.50 
.60 
.60 

1.00 
1.50 
1.75 
2,00 

MAX." 

1.5 M.g. .. 
2.75 M.g, 
2.75 M"I, 
3.0 M"I, 
3,0 M.g. 
4.5 M ••. 
4.5 M.g, 
5.0 Mil, 
6.5 Mll, 
8.0 M.g, 

10.0 M.g. 
12.0 Me. 
13.0 Mll, 
15.0 M.g. 

DIA. 
±1I64 

.187 

.250 

.7 

.375 

,500 

~ 
.'vu 

DIA. 

±1/64 

.250 

.250 

.250 

.250 

.375 

.375 
,375 
,500 
,375 
,500 
.500 
.500 
.500 
.500 

LENGTH 
±1/32 

.375 

.500 

.500 
,828 
.OOG 
.500 
.625 

1.50 
l.UW 

LENITH 
±1/S2 

,500 
,500 
.750 

1.000 
.500 
.750 
.828 
.500 

1.000 
,625 

1.000 
1.500 
1.750 
2,000 

MAX, 
VOLTS 

~ 

300 
400 
400 
400 
400 
800 

900 
1<UU 

MAX, 
VOLTS 

400 
400 
400 
~o 
400 
300 
600 
600 
400 
600 
400 
800 
a 

900 
1200 

LEAD, 
DIA. 

~22 

#2 

20 
~ 

~O 
'lU 

LEAD 

DIA. 

*22 
20 
22 

#20 
*20 
*20 
#20 
#20 
#20 
*20 

20 

#20 
"·1 
[P.lS 
"·30 

• GO 
1.00 
1.50 

6.5M .500 
100M .500 

62' 
1.000 
1600 

. 
800 ... t. 

'" ,. " 
" CATALOG #763 COVERS ALL PRODUCTS SHOWN ON THIS PAGE 

4700 

K E LVI N 5919 NOBLE AVENUE, VAN NUYS, CALIFORNIA 91411 TELEPHONE (818) 782-6662 
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FAST RISE TIME APPLICATIONS 
"RT" style resistors provide exceptionally high frequency performance. in addition to 
the other reco~nized advantages of wire·wound resistors. "RT" resistors can be 
supplied with rise times as low as.ll00lnanoseconds (from 10% to 90%of peak pulse 
amplitude at 100 KC). depending on resistance values and physical configurations. 
See Catalog .763 

TOLERANCES: 1 % through. 005% 
availabte on most types and resistance 
values. 
TEMPERATURE COEFFICIENT ±20 
ppm/DC standard. 
T.C.s available to 1 ppm depending on 
size, value and temperature ran e. 

WINDINGS: Non·inductive. 
"WATIAGE RATINGS: Based on a maxi' 
mum ambient temperature of 125°C. de· 
rated to 2ero watts at + 145°C. 

""RESISTANCE MAX.: Contact factory lor 
availability of values above maximum 
shown. 

RESISTORS 

AXIAL LEAD ItIlVl.CO."UCIA!. 
"1'£ _"AGE O 

'T. 15 
RTB 25 
OTe " 0" ." 
0" 50 
OTf . 60 

07' 50 
07. 60 
Oll 100 
OlK 150 

'n "5 
OT. '00 

4700 

IIISlstMtE , ..... .... ..... D~ • 

"". 187 375 '00 '" 12 Mel '50 500 400 '" 2.2 Mel '50 150 400 '" 24AkC 375 .500 300 '20 
36Mel. .315 .828 400 '20 
5.2M! • 375 1000 400 '20 
4.0 Me. 500 .500 400 '20 
64MI •. 500 .£2' 400 '20 
80Mte 500 1000 800 "0 

100Me& .500 1.500 900 '20 
105Me. 500 1.750 900 '20 
130Me& 500 , 000 1200 '20 

SERIES KM MOLDED, POWER RESISTORS Series KM are general purpose. reliable power resistors designed to be used where heat sinks are not available or not 
desired. These reSistors are extremely stable for their size as compared to fitm types. Series KM are considered to 
have the lowest dollar per walt cost of precision resistors. Send lor Bulletin K·l. 

TOLERANCES: 
KM025. KM050. KM100-.l% thru 5% 
KM200 thru KM1000-.05% thru 5% 

KELVIN ~AnAGE 
PART @ 

NUMBER 2S'C 

TEMPERATURE COEFFICIENT: 
(Per Degree Centigrade) 

±20 PPM (170 ohms and above) 
±30 PPM (10 to 170 ohms) 
±50 PPM (1 to 9.99 ohms) 
Below one ohm-contact factory 

T.C.s to 5 PPM/DC available depending on size and value. 

NON-INDUCTIVE STYLES: Red u ce resistance values by 
approximately 50%: derate maximum working vollage by 30% 
Add "N" to part number. Example: KMN025. 

KM025 
KM050 
KM100 
KM200 
KM250 
KM300 
KM350 
KMSOO 
KM700 
KM1000 

SERIES KC CHASSIS MOUNT POWER RESISTORS 
DERATING CURVES 

Derating IS required for reduced chassis mounting area and 
high ambrent temperatures 

Curves: 

" .• r: . '" ! ~ c 
, '" . 

20; 7~ 125 175 220; 275 
....... ENT TE .... DEI C£NTMiIWJl 

A - When mounted on proper aluminum chassis: 
48 SQ. inches 0.040 aluminum for KC500 
and KC1000 
70 SQ. inches 0.040 aluminum for KC2500 
144 sq. inches 0.040 aluminum lor KC5000 

B - Unmounted KC50a and KC1000 
C - Unmounted KC2500 
D - Unmounted KC500a 

0.40 
0.75 
1.0 
2.0 
2.5 
3.0 
'.0 
5.0 
7.0 

10.0 

DC 
Working 
Voltage 

35 
50 
75 

200 
200 
150 
200 
400 
600 

1000 

M.ximum 
Ra.st.nce 

2.SK 
3.9K 
7.3K 
12K 
16K 
18K 
29K 
62K 
98K 
16K 

SIZE _ TDLERANCES 

0.250-+.015 
0.312+.015 
0.422+.015 
0.490+.015 
0.500-+-.031 
0.560-+-.031 
0.625+.031 
0.875-+-.031 
1.218±.031 
1.180±.031 

Lead Le.d 
Length Diameter 

Diameter (±O 125) (AWG) 
0.078-+-.015 1.5 in. 2' 
0.078+.015 1.5 in. 2. 
0.093-+-.015 1.5in. 2' 
0.150+.015 1.5 in. 22 
0.218+.015 1.5 in. 20 
0.187+.015 1.5 in. 20 
O.250±.O15 2.0 in. 18 
0.312-+-.031 2.0 in. T8 
O.312±.031 2.0 in. 18 
0.375t.03l 2.0 in. 18 

EquJv"'n. 
Military 
Styl .. 

MIL-R-26E 

RW70 

RWN 

RW7. 

RW78 

Designed to provide maximum heat dissipation through heat sink and finned 
case configuration. Ideally suited where large amounts 01 power must be 
dissipated and small size is important. Capable of maintaining their precision 
tolerance in wattage ratings up to 50 watts. Send for Bulletin K-3. 
TOLERANCES: 0.05% through 5.0%. 

TEMPERATURE COEFFICIENT: 
(Per Degree Centigrade) 

TC KC500 KC1000 KC2500 KC5000 
~50PPM 
±30PPM 
~20PPM 

1 n to 9.9 0 1 0 to 9.9 0 1 0 to 9.9 0 1 0 to 9.9 0 
10 n to 25 n 100 to 99 0 100 to 170 0 100 to 500 0 
260 to 20K 1000 to 30K 171 0 to 75K 501 0 to 200K 

Below one ohm-contact factory . 
le.s to 5 PPMrC available depending on size and value. 
NON-INDUCTIVE STYLES: Reduce resistance values by approximately 50%; 
derate maximum working voltage by 30%. Add "N" to part number. Example: 
KCN500. 

DC SIZE ,nd TOLERANCES 
KELVIN Work-

PART ing Max. 
NUMBER Witts VoHaae Res 

A B C 
- 00, • 005 ,031 

KC,OO 70 165 10K 0444 0'90 0600 

KC 1000 11 17, 30K 0561 0625 07,0 

KC1,00 15 ,60 7~K 0719 0781 1062 

KC,OOO ,0 1300 100K I ,63 0844 I 963 

SERIES KM-4T & KC-4T POWER RESISTORS 

GENERAL FEATURES 

0 E F G H J K l M N 
Mtg. 
Smw MIL-R-

.061 ·011 ± 015 .011 ± 010 ± 010 1-(110 ± 005 ±.015 ±.005 Sill 18546 
1 125 0334 0646 0320 0065 0133 0078 0093 0.078 0.050 '2 RE60 

1375 042, 0812 0400 0075 0190 0093 0093 0093 0086 82 RE65 
I 938 0,25 I 080 0550 0088 0280 om 0125 o 115 0.086 t4 RE70 
2781 0611 I liD 0611 0085 0.307 0203 0125 0.115 0.086 *' RE75 

KELVIN FOUR TERMINAL POWER RESISTORS provide low resislance and close tolerance capabililies to users who 
require accurate measurements in tightly deSigned circuits. The two voltage (sense) leads will yield a very precise 
measurement at the paints where they join Ihe current leads. Lead reSistance, which plays a predominant role in low 
ohm resistors. is virtually eliminated. 

TOLERANCES: 1% through 10% 
RESISTANCE RANGE: .001 ohms and up 
TEMPERATURE COEFFICIENT: .W to W ±90 PPM/oC ====1_== 
TEMPERATURE RANGE: 
DIELECTRIC STRENGTH: 

LEADS: 

.050 to <.W ± 150 PPM/oC 
~~'g;c~~ ~~~~Check Factory 

1000 VRMS all styles except 
KC5000·4T at 2500 VRMS 
Tinned copperweld 

See KM & KC Series this page lor addilional specilications. 

K747 WIREWOUND RESISTOR 
Lead Size: 
Lead Spacing { to { : 
Wattage: 
Vollage: 
Resistance Range: 
Resistance Tolerance: 
Temperalure Coefficient: 

#22 (.025) solder-coated brass 
.150" (~.010) 
.3 watts 
200 volts 
.5n to 400K 
1 % thru .005% 

KM-4T KELVIN DC 
PART WATIAGE WORKING MINIMUM RESISTANCE IN OHMS 

NUMBER RATING VOLTAGE 10% 5% 3% 1% 
KM300-4T 3W 150 .003 .005 .01 

8~" KM500-4T 5W 400 002 .003 .0075 
KC1000-4T 12W 275 .003 .005 .01 ~i5 KC2500-4T 25W 560 .002 .003 .0075 
KC5000-4T 50W 1300 .001 .002 005 .01 

KC-4T 

Designed spec iii cally 10 interchange with lilm reSistors 01 same physical configuration. Perlormance 
characteristics show Ihe K747 series to be superior in almost all instances. Send for Bulletin K747. 
For closer tolerances to .005% and coeflicients to 1 PPM (0 to 60°C relerenced to 25°C), 
request Bulletin K746. 

TC Tracking: 
Stabilily: 
Rise Time: 

±5 PPM standard (0-B5"C) 
±3PPMrC Typical-Available to ±IPPM/oC (Value dependent) 
25PPM/year 

SIZE: 320~.020 H, 
.295±.010 L, 
100~.015 W. Noise: 

Environmental: 

25 nanoseconds (value dependent) 
Not measureable on commercially available equipment 
Exceeds all requirements 01 MIL-R-39005 Or .100±.010W (speCify K746) 

Kalvln pl~ftHfH till ele:. tlllar,nco, clasa temperature coefficient and excellent lent larm SIIbHny wire-wound reSistor. State-ol-the-art manufacturing technlquas and superlDr taslIng capa
bit_los yield the "Him!!.'. quality at. compatKIve price. Please contact your nearest Kelvin rlpreHnlatlve or the factory dirlCllor further data"s. 

K E'L VI N 5919 NOBLE AVENUE, VAN NUYS, CALIFORNIA 91411 (818) 782·6662, TELEX: 651417 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1883 
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4700' RESISTORS 4700 

~ -

KClA SPEER ELECTRONICS, INC. '-U .. 

You Can't Resist KOA! 
,Fixed Resistors 

MIIII Film 
Paramlllr Semi- Ullra LowPowar Carbon Film 

Pracililn Prlclslon Pracilion MIL Mulli-Rlltd 

Type Designation MF ML H RN SN2C MO SPR CF ROS2 

Wattage 118-1 1/8-1/2 1110-112 1/8-1/4 1/8-1/4 1-3 1-5 1/8-1 1/8-1/4 

Temp. Coefficient 25-100 200 5-25 50 & 100 . 50&100 200 150-600 - -
Resist. Toler. (%) 0.5 & 1.0 2.0 & 5.0 0.05-1.0 0.5 & 1.0 ., 1.0 2.0& 5.0 2.0& 5.0 2.0& 5.0 2.0& 5.0 

Oper. Temp. Range -SS/+lSSoC -SS/+1SSoC -S5/+1SSOC -S5/+16SoC -5S/+155°C -55/+225°C -55/+200°C -55/+155°C -55/+155°C 

Short Time Overtoad (%) 0.3 0.5 0.06 0.05(C) 0.1~0) . 0.05 0.5 1.0' 0.4 0.2 

Temp. Cycling 0.3 0.5 0.04 0.1 0.15 0.5 1.01 0.5 .15 

Load Life (%) 1.0 1.5 0.3 0.5(C) 1.0(0) 1.0 2.0 3.0 2.0 1.5 

Moisture Resistance 1.0 1.5 0.4 0.3(C) 1.0(0) 1.0 2.0 3.0 2.0 1.0 

Voltage Coefficient 5ppm/V 10ppmIV 5ppmIV 5ppmIV 5ppmIV 10ppmIV 10ppmIV 15ppmIV 15ppm/V 

Fail.ure Ratefl000 Hr.;. <10-s <10 5 <10· <10-5 <10-' <10-' <10-' <10'" <10' 

Mar1<ing Clr. Band (5) Clr. Band (4) Alpha Alpha Clr. Band (5) Clr. Band (4) Clr. & Alpha Clr. Band (4) Cli. Band (4) 

Resistor Networks 
CIRCUIT SYMBOL NON MARKING S C 0 

, 

CIRCUIT fIl} AR A FBr1 Itr'-H 
CONSTRUCTION 

1 2 3 n+1 1 Z 3 4 ······211 I······ 6 7 • ······n+1 1 2 3 ······h+Z 

R,=R2''':=Rn R,=R2"'+Rn R,=R2"'+Rn R,=.R2···=Rn 
(n=3 to 13) (n=2to 7j (n=4 to12) (n=3 to12) 

RKC . 10KnJ ffiSl0KnJ 10KOJ 10KOJ • 
MARKING RKL 103J S103J Cl03J Dl03J 

RKH 103J ffiSl03J [IDcl03J (ID0103J 

CIRCUIT SYMBOL A T E R 

fir--n ~--R ~-~ rm~~~~ CIRCUIT Hz Hz Hz 
CONSTRUCTION 1 z 3 ······n+1 1 Z 3 4 5 ······n 1 2 3 4 .5 .••...• 1 2 3 4 ....•• '!i+ Z 

R,=R,···=Rn 
(n=3to13) , (n=4to12) (n=410 12) (n=6 to18) 

RKC IIDA103J (]]t 4721103J IIDE472/103J IIDR221/331J 

MARKING RKL Al03J T472/103J E472/103J R2211331J 

RKH ~103J 1IDT472/103J Il1E412/103J IER221/331J 

SEE OUR AD IN CAPACITORS SECTION 

A'1884 For manufacturers' sales offices, see. yellQw pages EEM 1985 



4700 RESISTORS 4700 
• 

TYPE RKC RKl RKH 

Lmax. 2.5 max. (mm) Lmax. 2.5 max. (mm) Lmax. 2.5 max. (mm) 

" 'I :it " 1 11 I' 'I ;IT 
DIMENSIONS fl',J1f ft',Ut )!"lb' I I -.l~ I I ]t1 

..u... ...j.I.. --I-l- -U- -Ii- 41-
2.54±O.2 O.5±O.1 O.25±O.1 2.54±O.2 O.5±O.1 O.25±O.1 2.54±O.2 O.5±O.1 O.25±O.1 

NO. of pins l(mm) l(mm) L(mm) L(mm) 

4 10.8 10.16 - 10.8 

5 13.2 12.7 12.7 13.2 

6 15.8 15.24 15.24 15.8 

7 18.3 17.78 17.78 18.3 

II 20.9 20.32 20.32 20.9 

9 23.4 22.86 22.86 23.4 

10 25.9 25.4 25.4 25.9 

11 28.5 - 27.94 -
12 31.0 - - -
13 33.6 - - -
14 36.1 - - -

Thick Film Resistor Networks 
ONE· 

CIRCUIT ELEMENT 4 PIN 5 PIN 6 PIN 1PIN 

Bn 
0.375 r--:---

~ t---
0.625 

RKC ~ 0.5 r-- 0.75 
POWER BnC 0.125 
RATING liE - -

(W) ---nT 
BiiD 0.375 0.5 0.625 

BnS 0.25 0.5 - 0.75 -
Bn 

------:-

~ RKL ~ 0.4 r-- 0:6 
POWER ~ 0.1 -
RATING ~ -

(W) ~ 
BnD 0.3 0.4 0.5 
BnS 0.11 - 0.33 -

~ 1
0.525 

0.875 ~ RKH ~ r--POWER ~ .. 0.25 - 0.7 1.05 
RATING ~ -

(W) ~ 
1 0.875 BnD 

BnS 0.5 0.7 - 1.05 -

Characteristics 
, .Reqliriment$ 

Operating Temp. Range 

Temp. Coefficient 

Short Time Overload 

Insulation Resistance 

Dielectric Withstanding V. 

Max: Tenninal Strength I Pull Test Resistance 
Changes I Bend Test 

MAX. POWER IN ONE PACKAGE 

8 PIN 9PIN 10PIN 11 PIN 

0.875 1.05 
1.15 - 1 r--

- -

0.75 0.875 1 1.125 
1 - 1.05 -

0.7 0.84 

- 0.8 r-- 0.92 

- -

0.6 0.7 0.8 0.9 
0.44 - 0.55 -

1.25 1.5 

- r--1.4 
- -

1.25 r--
1.5 

1.4 -

Chll'llCllrlsllcs 
-55OC - +155·C 

±200ppm/·C 

±(0.5%+0.050) 
OverlO'MO 

±(0.5%+0.050) 
±(0.5%+0.050) 

3 Cycle and Over 

12PIN 13 PIN 

1.25 1.35 

--
-

1.35 

1.25 r----

-

-

s: 
al .. a: 
E 
(I) 

~ 
~ 

14 PIN 

1.45 

-

-
1.45 

100 

80 

60 

40 

20 

o 
-55 

MAX. 
WORKINGV. 

200V 

150V 

250V 

o 

RATING 
MAX. AMBIENT RESISllINCE 

OVERLOAD V. TEMP. RANGE 

280V 70·C 220-
10MO 

200V 700C 220-
lMO 

350V 70·C 560-
10MO 

j\ 
r\.. 

o 
Amb. Temp. (·C) 

'\ 

" 

RESISllINc.E 
mlERANCE 
G SERIES 

G'-J 

G -J 

G - J 

" " 155 

Resistance to Soldering Heal ±(0.5%+0.050) 160~--~~~----~~~~------~~~--, 

Resistance 
To 

Solvents 

EEM 1985 

Solderability 

Life (at Elevated Ambient Temp.) 

Temperature Cycling 
Moisture Resistance 
Load Life 

Solvents I Freon TE Tri-chloroethylene 
1-1-1 Tri-chloroethylene 

Over 'U 
±(3 %+0.050) 

±(0.5%+0.050) 

±(1%+O.050);;;;100Kn 
±2% >100Kn 

No evidence of 
mechanical damage 

~ 140~--~~~~~~~-4 

~120~--J--+~----

~ 100 ~---+--~f-: 
~ 80 \---i--+. 
~ 

~ 
35 

62.5 100 125 200 250 300. 400 500 
Applied Wattage per Resistor (mW) 

SEE OUR AD IN CAPACITORS SECTION 

For manufacturers' sales offices, see yellow pages A'1885 



4700 RESISTORS 4700 

MELF 
Appearance - Dimension 

~ 
Dimension mm 

@~; 
Style L C 0, O2 D. 

RD41B2B 
,RD -Ivory RN41C2B 3,5±0,2 0.5min. 1.45±0.1 1.55max, O,lmax. 

Coating Color RN - Blue 
CC12 CC-Brown 

RD41B2E 

Rating RN41C2E 5.9±0.2 0,5min. 2.2±0.1 2.2~g:f 0.15max. 
CC25 

Slyle Power Rating Max. Working V. MIx. Overload V. Toleranct Resistlnce Ringe Rating Amhillll Tamp. 
RD41B2B 200V 400V J (E 24) 2.20- lMO 
RN41'C2B 

0.125W 
150V 300V F (E96) 0-510KO 10 

70·C 
RD41B2E 

0.25W 
300V 600V J (E24) 1 0- 2.2MO 

RN41C2E 250V 500V F (E96) 10 0-510KO 

Slyle MIx. Currenl ReaiatBnn Rating Ambient Tlmp. 
CC12 2A 

less than 10mO 70·C 
CC25 5A 

Characteristics " 

Requirements 
Characteristics 

RD RN41C2E 
Operating Temp. R.ange -55-155·C 

Style / T,C.R .. I +350-0 1 0--450 1 0--700 1 0--1000 1 .0--1300 
Temp. Coefficient (ppm/·C) RD41B2B 12,20-1001 11O-47KO 1 51KO-l00KO 1 110KO-330KO 1 360KO-1MO ±50 

RD41B2E 1 10,,20 1 2,20-100KO 1 110KO-330KO 1 360KO-1MO 1 1.1 MO-2,2MO· 
Short Time Overload ±(1%+0,050) ±(0.5%+0,050) 

Resistance to Soldering Heat ±(1%+0,050) ±(0.5%+0,05O) 
Temperature Cycling ±(1%+0,050) ±(0.5%+0,050) 
Moisture Resistance ±5% ±(1 %+0.050) 

Load Life ±2% ±(1 %+0,050) 
Resistance to Solvents No evidence of mechanical damage. 

RM Flat Chip. Resistor 
Appearance - Dimension 

-Ii] Dinumslon mm 

-j j-C -j j-C Slyle L 1 W C L d I 

K ~3 
RM73B2B 3.2~8.~~ I 1.6~:~ 0,5±0.3 L 0.15±0,15 0,57±0.08 
RM73B2A 2±0.2 1.25±0.2 0.35±0,2 1 0-0.25 0.45.±0.1 

-/\.;,-d -I\.;,-d 

Rating 
Slyle Power Rating MIX, Working V, Max. Overload V. Operating Tamp. Range Resiatance Ringe Resistance Tolerance 

RM73B2B 0.125W 200V 400V -55·C-125·C 
100-lMO G·J 

RM73B2A O.lW 150V 309V -55·C-125"C 

l Style 1 Currant Rallng 1 Max. Surge CurreRI 1 ResiatBACI 1 Oparaling Tlmp. Ringe I I RM73B2B-Z I 2A I lOA I 50mO I -55"C-125"C I kiiA SPEER ELECTRONICS, INC. 
RM73B2A-Z 

Characteristics - Structure - Material '-V Advanced capabilities for 
the BO's ... and beyond. 

Requirements Characteristics Environmental KOA Speer Electronics, Inc" 
Temp. Coefficienl ±250 ppm/·C Seal 

±(1%+0.10) Thick Film P.O. Box 547, DeptA, Bradford,PA 16701 

Terminal Strength 
over.l kg/mm' 

Resistor (814) 362-5536. TLX: 914~404 
Element TWX: 510-695-5921 • FAX: 814-362-8883 

Resistance to Soldering Heat ;1:(1%+0.050) Direct Line to Sales Dept: (814) 362-8810 
Short Time OverlOad ±.(2%+O.050) 

Alumina KOA Speer Electronics, Inc., 
IntermittentOverlea(!' ±(2'Yo+O.Ol0) Ceramic 1613 E. Edinger Avenue, Santa Ana, 
Temperaturety~l!ng ;;'(1%+0.20} .substrate CA 92705 (714) 558-0268 

Load Life' ±(3%+O.1O) 
. Thick Film 

Electrode TWX: 910-595-1125 
Moisture Resistance ±(3%+0.10) Solder 

Electrode Salderability 95% Plating SEE JOUR AD IN CAPACITORS SECTION 

A·1886 For manufacturers' sales offices, see yellow pages EEM 1985 



iApplications: 
• Telephone Relays • Solid State Motor Control 
• Telephone Solid State Circuits • Television 
• Communication Equipment • Copier Machines 
• Relay Coils • Calculators 
• Traffic Controllers • Contact Arc Suppression 
• Computer Equipment • Solid State Relays/Timers 
• Railroad Circuitry • Power Supplies 
• Numerical Control • Solid State Security Systems 
• Test Equipment • Medical Equipment 
• Instrumentation • Fire Alarms 

. Specifications: 

Operating ambient temperature -40°C""' +85°C (-40°F,,", +185°F) 

Operating varistor surface temperature +115°C max. (+239°F max.) 

Storage temperature range 

Max. varistor temperature coefficient 

UL recognition 

Insulation resistance 

Hipot encapsulation 

Impulse response time 

CALL OR WRITE us FOR MORE DETAILS 

MARCON 
AMERICA 
CORP. 
TOSHIBA GROUP 
310 Era Drive 
Northbrook, III. 60062 USA 
Phone (312) 564-2820 
Tix: 206351 Marconame, Nbrk. 
Fax: (312) 564-1150 Gill 

-50°C""' +125°G(-58°F ""' +257°F) 

-0.05%/C 

Standard #1414, File #E65426 
#1449, File #E95427 

Over 1,000 Megaohms 

2500 VDC for 1 minute 

0.05 p. seconds or less 

Featuring: 

• Miniature Electrolytic Capacitors 
• Computer Grade Capacitors 
• Metallized Film Capacitors 
• AC Film Capacitors 
• Tantalum Capacitors 
• Humidity Sensor 
• Metal Oxide Varistors 
• Switching Power Supply Capacitors 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1887 



A 
AC alternating current 
AID 'imalog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND ~ logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-cod~d decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comht. communications 
CMOS complementary metal-oxide 

, semiconductor 
CPS' characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

,ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB' general purpose interface bus 

H 
BF high frequency (3 to 30 MHz) 
BIPOT test, measurement and 

diagnostic equipment 

BLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequfncy 
IO input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor , 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (108 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LN A low noise amplifier 
LNB low noise band 
LSI large scale integration 

, LVDT linear velocity displacement 
, transformer 

M 
MASER microwave amplification by 

stimulated emission of 
radiation . 

MATV master antenna television 
J.LF microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
.MPU microprocessor unit ' 
MSI medium s,cale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pili grid array , 
PIN positive-intrinsic-negative 

(transistor) < 

PLA programmable logi(l array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
YU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



4700 - RES'ISTORS 4700 

I ULTRA PRECISION I FASTEST DELIVERVr /j I 3 ~ij ~ I 3 ~ I 
ULTRA PRECISION WIREWOUND RESISTORS 

MIL R 93 
STYLE STYLE 

AX-01 
AX-1 
AX-1A 
AX-2 
AX-2F 
AX-4 RB 56 
AX-5 RB 55 
AX-6 
AX-7 RB 54 
AX-8 RB 53 
AX-9 RB 52 
AX-10 RB 57 
AX-11 RB 58 
AX-12 RB 59 

SPECIFICATIONS 
TOLERANCE: 
WATTAGE: 
STABILITY: 

NOMINAL DIMENSIONS 
WATTAGE A + .062 B + .062 

.1 

.1 

.1 

.2 

.2 

.25 

.33 

.33 

.5 

.75 
1.0 
1.25 
1.5 
2.0 

,188 
.250 
.312 
.375 
.375 
.312 
.500 
.625 
.750 
.750 

1.000 
1.000 
1.500 
2.000 

.1% to .001% 

.1 Watt to 2.0 Watts 

.0005% per year 

.093 

.125 

.150 

.150 

.187 

.250 

.250 

.250 

.250 

.375 

.375 

.500 

.500 

.500 

MAX 
OHMS 

75 K 
150 K 
175K 
200 K 
250 K 
400 K 
500 K 
650 K 
1 MEG 
2MEG 
3MEG 
5MEG 

7.5 MEG 
10 MEG 

TEMPERATURE COEFFICIENT: ±2 ppm/oC above 10 U 
±15 ppm/oC below 10 n 

WINDINGS: 
CONSTRUCTION: 

,ADDITIONAL FEATURES: 

Non inductive 
Encapsulated Epoxy 
Tracking T.C. ±.5 ppm 1°C. Shunts as low as 
.001 U. Special T.C. 0 to +6000 ppm 1°C. Low 
capacitance ±1 pF Hermetic sealing available 

SILICONE COATED POWER WIREWOUND 
RESISTORS 

WATTAGE RATING NOMINAL DIMENSIONS 
MIL R 26 U V MAX 

STYLE TYPE 275·C 350·C A + .062 B+ .031 OHMS 

MI-1A RW70 1.0 1.25 0406 .094 10 K 
MI-1B 1.1 1.3 .531 .094 15 K 
MI-2 4.0 5.5 .625 .250 47K 
MI-2A 3.0 3.75 .812 .188 42 K 
MI-2B RW79 3.0 3.75 .560 .188 24 K 
MI-2C RW69 3.0 3.75 .500 .218 32 K 
MI-5 RW74 5.0 6.5 .875 .312 95 K 
MI-7 7.0 9.0 1.185 .312 154 K 
MI-10 RW78 10.0 13.0 1.780 .375 273 K 

SPECIFICATIONS 
TOLERANCE: 5%,1% closer tolerances available to .05% 
WATTAGE: 1 Watt to 13 Watts 
STANDARD RESISTANCE VALUES: From.1 n to maximum values as stated in table. 

COATING: 

LEADS: 
TEMPERATURE COEFFICIENT: 
CONSTRUCTION: 
ADDITIONAL FEATURES: 

Values as low as .001 nand 4 terminal 
construction available 
Special silicone coating withstands moisture, 
salt water immersion and cleaning solvents. It 
will withstand operation from -65°C up to 400°C 
Tinned copperweld. Length 1.25" minimum 
±20 ppm/oC 500 n up 
Welded Terminations 
Non inductive windings. Other sizes and 
wattages. Special Temperature Coefficients 
up to +6000 ppm 1°C 

~ - . -, MEISSNER INDUSTRIES '~j I ~ ~~ ~~ ~ - ~ ~ DEPT. EM, 551 ROUTE 10 1 DOVER, NEW JERSEY 07801/(201) 366-1700 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1889 



4700 RESISTORS 4700 

Reliability across the board'" 

FILM RESISTORS 
General Purpose, Carbon Film, SFR, Precision Film, MiI-R-10509 (RN), 
MiI-R-22684 (RL), MiI-R-39017 (RLR), UPR, Mil-R,55182 (RNC) . \ . 
P.O. Box 760, Mineral Wells, TX 76067 (817) 325-7871 TWX: 910-890-5855 Telex: GPR-881857; SPR-820545 
Established reliability metal film, MiI-R-55182 style RNR 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 Telex: 136461 

INDUSTRIAL/CONSUMER GROUP 
Temperature 

Mepco/ Resi$tance Tolerance Coefficient 
Electra Body Range Range Range 
Series Category Type (ohms) (±%) (PPM/oC) 

SPACE GENERAL METAL FILM .220-5.1 Meg 5% ±100 
MISER® PURPOSE Conformal-Coated 100-5.1 Meg 1% ±100 

CR GENERAL CARBON FILM 1fl-1 Meg. 5% -200 to 
PURPOSE Conformal-Coated +500, ±300 

SFR GENERAL METAL FILM 10-10 Meg 1%-2% ±200and 
PURPOSE Conformal-Coated 5% ±100 

--
SPR STANDARD METAL FILM 1 Ofl-250 Meg 0.5%~~.0%. +50to 

PRECISION Conformal-Coated ±150 

UPR & ULTRA METAL FILM 51.1 fl-499K .025%-1% +2 to 
MATCHED PRECISION Conformal-Coated 1:25 

SETS 

MIL MIL INDUSTRIAL/STANDARD MILITARY Style Specs 

RL MIL-R~22684 METAL FILM 4.3fl-470K 2% ±100 
Conformal-Coated 5% 

--
RN MIL-R-10509 METAL FILM 1OO-4M 0.1%-1% ±25to 

Conformal-Coated ±100 

ESTABLISHED RELIABILITY (MIL) 
RLR MIL~R-39017 METAL FILM 

Conformal-Coated 
4.20-1.33M 1%-2% ±100 

RNC MIL-R-55182 METAL FILM 1OO-3.01M 0.1%-1% ±25 to 
Conformal-Coatel! ±100 

... ,-- ---- _ .. -
RNR MIL-R-55182 METAL FILM 1oo-1M 0.1%-1% ±25 to 

Hermetic Hermetic Seal ±50 

SMD® RESISTORS 
Columbia Road, Morristown, NJ 07960 (201)539-2000 TWX: 710-986-7437 Telex: 136461 
SERIES 9C COMMERCIAL CHIP RESISTORS 

Power Max. 
Range Voltage 
@70"C Range 
(watts) (watt$) . 

113· 200 
113 200 

14 250-
V2 350 

14 250-
V2 350 

----
V4-1 350-500 

@85°C 200-300 
'/20 

Va-14, 113 . 

14-V2 250-350 

1/IO-V2 200-
350 

V4-VZ 250-
350 

@ +125°C 200-
1/20-14 300 

@ +125°C 200-
1/10-V2 350 

Mepco/ Temperature Power Dimensions (mm) Electra Resistance Coefficient Rating Maximum 
Series Range Tolerance (ppm/oC) (70°C) Voltage Length Width Thickness 

9C1206 100- ±1% ±100 Va Watt 200V (R.M.S.) 3.2 ±0.15 1.6 ±0.15 0.6 ±10 
10Mfl ±5% ±200 

±10% 

SERIES RM ESTABLISHED RELIABILITY CHIP RESISTORS (MIL-R-55342)· 
Mil-Part Temperature Power DImensions (Inches) Part Number Resistance Coefficient Rating Maximum 

Style Range Tolerance (ppm/oC) (70°C) Voltage Length· Width Thicknes$ 

M55342/6 1000-5000 ±1% ±100 100mw 50VDC .075 . 050 .010 Min . 
RM0705 10oo-1Mfl ±5% ±300 - +.025 +.010 .040 Max. 

1000-1 Mfl ±10% ±300 -.005 -.005 
~- --

M55342/3 100fl-500Kfl ±1% ±100 100mw 40VDC .100 .050 .010 Min. 
RM1005 1000-1 MO ±5% ±300 +.025 +.010 .040 Max. 

1000-1 MO ±10% ±300 -.005 -.005 

M5534214 1000-1 Mfl ±1% ±100 150mw 40VDC .150 .050 .010 Min. 
RM1505 10oo-1Mfl ±5% ±300 +.025. +.010 .040 Max. 

1000-1 Mfl ±10% ±300 -.005 -,005 

SERIES 9B PRECISION MELF RESISTORS 
Mepco/ Temperature Power Dimensions (Inches) 
Electra Resistance Coefficient Rating Maximum I Series Range Tolerance (ppm/oC) (70oC"j Voltage Length Dia. 
981406 .22-1 OM .15-5% 15,25,50 .25W 200V .142 Max. :I .055 Max. 

A·1890 For manufacturers' sales offices, see yellow pages EEM 1985 
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4700 RESISTORS 4700 

Reliability across the board'" 

NETWORKS 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 710-986-7437 Telex: 136461 

SERIES 9S FIXED RESISTOR NETWORKS SINGLE IN LINE PACKAGE 
Mepco/Electra Resistance Temperature Circuits Pin Styles 

Series Range Tolerance Coefficient (ppm/oC) Available Available 

9S06,08,10 220-1 MO ±2% ±200 Terminator 6,8, and 10 
±1%* ±100· Pull Up/Pull Down Single in Line 

9S06, 08,10 220-1 MO ±2% ±200 Dual Terminator 6,8, and 10 
±1%* Circuit Single in Line 
±5%* 

SERIES RZ040, RZOSO, RZ060, RZ070, RZ080, RZ090, RZ030 MILITARY RESISTOR NETWORKS 

Military Part Resistance Temperature Circuits Pin Styles 
Number Range Tolerance Coefficient (ppm/oC) Available Available 

M83401 14.70-1 Mo ±1% ±100 Terminator 6,8,10 Pin 
RZ040, ±2% ±300 Pull Up High Profile 

050,060 ±S% 

M83401 1oo-1MO ±1% ±100 Terminator 6,8,10 Pin 
RZ070, ±2% ±300 Pull Up Low Profile 

080,090 ±S% 

M8340103 1 000-1 OOKO ±1% ±100 Terminator 14 Pin Flat Pack 
RZ030 ±2% ±300 Pull Up 

±S% 

10K AND 100K ECl TERMINATORS 
Mepco/Electra Standard Temperature Circuits Pin Styles 

Series Resistance Values Tolerance Coefficient (ppm/oC) Available Capacitors Available 

9N08 680,1000,** ±S% ±200 For 10K .Ol~f 8 Pin 
lSoo ZSU Single 

2SVDC in Line 

9Nl0 Soo,680,·* ±S% ±200 For lOOK .01~f 10 Pin 
1000 ZSU Single 

2SVDC in Line 

* These characteristics available upon request. ** Others available upon request. 

NON-LINEAR RESISTORS 
Columbia Road, Morristown, NJ 07960 (201) 539-2000 TWX: 71()-986-7437 Telex: 136461 

PTC/NTC THERMISTORS 

Temperature Power Ma. 
Mepco/ Coefficient Range Voltage 
Electra Body Resistance Range @70DC Range 
Series Category Type Range Tolerance (ppm/DC) (watts) (volts) 

NTC Non Conformal lS0-330Ko ±S% 8%-98%/oC %-1 N.A. 
Linear Coated ±10% 

PTC Disc 3OO-2SOO ±20% S%-7S%/oC N.A. lS-26SV 

VOLTAGE DEPENDENT RESISTORS (ZnO V.ARISTORS) 
Max. Avg. 

Mepco/ R.M.S. Temperature Dissipation Max. 
Electra Style & Size Range Working Coefficient (Including Non-Repetitive 
Series Inches (mm) Voltage @ 1mA. +25DC to +85°C Transients) Transient Current 

592-593- .276 - .630 0.0. 30-460 -0.065%/K 1 OOmW - 600mW 2S0A -4S00A 
594-59S (7-16) 0.0. All Types All Types 

For information on Mepco/Electra's CAPACITORS/POTENTIOMETERS/MILITARY COMPONENTS, A*1124·1126, a*1008·1009 and A·2029. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1891 



4700 RESISTORS 4700 

4900 SANTA ANITA AVENUE, EL MONTE, CA 91731 
. (818) 442-3310/(213) 686-0535 • TWX: 910-587-3425 

QUALITY PRECISJON RESISTORS 
WIREWOUND 

AXIAL LEAD 
Series 100 -

MIX. 1I8;,I~;!R' 
Vlltag. (.DDD4 

DC Will) 

~3 .500 12.70 .200 
139 .700 17.78 .200 
144 .250 ' 6.35 .250 
115 ,312 '.92 .250 
156 R656 .375 S.!! .250 
143 RB5S ,600 12. ,260 

17 RB54 
16 

R653 
R652 1. 

RB57 1, 
RB58 1, 
RB59 2, 

.250 _6.35 .12 

.S75 9.52 .. 12, 

.312 7.92 .160 

.500 12.70 .160 
!! .S12 7.92 .187 

135 .375 9.52 .187 
160 .625 15.88 .187 

IXP.l01 .375 9.52 .060 
100 .110 2.79 .070 
105 .155 3.94 .075 
110 .200 5.08 .093 
130 .S12 7,92 .093 
142 .185 4,70 .120 
141 .180 4.06 .125 

RADIAL LEAD 
Series 200 " 600 (Lugs) 
Toleranca.: .001% 10 1% 
T.es: I PPM to 6000 PPM 
Wlndlnlls: Non-Inductive 

5.08 22 .64 .30 300 600K 
5.08 22 .64 .40 300 ,2N 
6.35 22 '.64 .25 150 4001 
6.35 22 .64 .25 200 IN 
6.35 20 .81 .25 200 7001 
6.35 20 .81 .30 300 OOOK 
i.35 20 .81 .50 300 1.2M_ 

.81 .50 400 SM 
500 SM 

1, 750 5M 
300 3M 
400 3M 

1, 750 7M 
2, 1000 15M 
2, 1200 20M 

2' 
2' 

4. 2: .E 
4.06 ~ 

4.75 22 
4.75 22 .E 
4.75 2~ .8' 

,27 30 .25 .02 50 10K 
1.78 30 .25 .03 50 11K 
1.91 30 .25 .04 50 11K 
2.36 28 .32 .05 75 30K 
2.S6 28 .32 .06 100 60K 
3.05 28 .32 .06 100 SOK 
3.18 28 .32 .06 100 SDK 

. Llld '\ MDlntl_nDi Max. 
Llngtb (Ll 01 •• : IDI Lead (dl SPicing (SI Hola (N) . Mix. IIls-

Mil Incb mm Inc. 11m Incb mil Incb mm' om'l Volt- tanci 

s~a E~:V.]=32 .~ oj5.ii _ mmi .a=i ft .iio ~ ~:!I "B~ '0::11 
221 .490 12.45 .365 J.51 .390 9.91 .140. 3.56' .50 2.5M 
211 .S25 8.26 .375 .245 6.22 .120 3.05 .50 1.5M 
226 1.000 25.4 .375 9,5 20 .81 .855 21.72 .089 2.26 1.00 600 
222 .668 17.48 .420 10,69 20 :81 .555 14.10 None 1.00 60 3M 
236 1.125 28.59 .435 11.05 20 \.81 .960 24.38 None 1.25 600 5M 
220 RB17 1.000 25.40.50012.7020 ':81 .84521.46 .140 3.56 1.00 600 10M 
228 RB73 2.000 50.80 .500 12.70 20 ' ]i11 .750 44.45 .140 3.56 2.00 1200 20M 
227 ROO8 .500 12.70 .550 13.07 20 ;,81\ .235 5.97 .140 S.56 .50 300 1M 
224 RB16 ·612 155 550 1397 20 1811 475 1206 140 356 50 300 12M 
230 RB18 1.250 31.75 .750 19.05 20 .81' .125 28.59 .140 3.!iB 2.00 600 20M 

SUBMIHIATURES 
225 .500 12.70 .160 4.06 24 .51 .385 9.78 None .20 200 500KI 
202 .250 6.35 .312 7.92 24 .51 .180 4.57 .089 2.26 .25 200 500K 
243 .500 12.70 .250 6.35 22 .64 .290 7.37 None .25 300 300K 

MICRO,MIHIATURES' 
2061 .200 5.08 .105 2.67 30 .25 .100 2.54 None .30 100 30K 

210 .250 6.35 .100 2.54 28 .32 .200 5.08 None .05 100 30K 
205 .165 4.19 .075 1.90 30 .25 .150 5.81 None .04 50 11K 

PRINTED CIRCUIT LEAD 

RECTAHBULAR • Llld Max. 
LI.gtb ILl Width !WI Daplh (DI Splclnl (S) MIX. RI.ls-
Ilch 1111 Inch mm IRCh mm 

~'d(dl 
Ineb 1111 ~:II'I Volt· taac. 

MO ± ± ± ± ± ± ± ± lit· ~: (.0006 
Styli .032 .81 .016 .38 .016 .38 AwaTliUii .N .25 ••• WillI 
450 .250 6.35 .250 6.35 .125 3.18 20 .81 .125 3.18 .125 100 1M 
460 .250 6.35 .500 12.70 .125 3.18 20 .81 .250 6.35 .250 100 2M 

PRINTED CIRCUIT LEAD 
Series 400 ~ 
Tolerance.: .001% to 1% ' 
T.es: 1 PPM to 6000 PPM . , 
Wlndlnlls' Non-inductive ' 

spar:.:: (S) 
MIL 

Llngth (LI Dllm.ater (DI 
MIX. Rills-

eoll'l Volt- tanee 
MO Mil R-93 lin mil Ineb .1111 ~~ Ilcb 11m Wilt III (.0008 

Slyl. Equlv. ±.032 ±.81 ±.012 ±.Il Awa .... ±.010 ±.25 III DC Will) 

440 .250 6.$ .125 3.18 24 .51 .050 1.27 .10 101i 120K 
412 .375 9.52 .125 3.18 24 .51 .050 1.27 .125 200 55K 
413 .312 7.92 .160 4.06 24 .51 .080 2.03 .15 150 300K 
414 .312 7.02 .187 4.75 22 .64 .100 2.54 .20 200 300K 
435 .375 9.52 .187 4.75 22 .64 .100 2.54 .25 300 SOOK 
415 RB71 .312 7.92 .250 6.35 22 .64 .200 5.0B .25 300 500K 
416 .375 9.52 .250 &.35 22 .64 .200 5.08 .25 300 800K 
443 .500 12.70 .250 6.35 22 .64 .125 3.18 .30 300 1M 
437 .750 19.05 .250 6.35 22 .64 .125 S.18 .50 300 1M 
417 RB70 .500 12.70 .375 9.52 20 .81 .200 5.08 . .50 300 1.5M 
436 .610 15.49 .375 9.52 20 .81 .250 6.35 .50 450 3M 
436 1.00 2.54 .375 9.52 20 .81 .250 6.35 1.00 750 5M 
434 .500 12.70 .500 12.70 20 .81 .300 7.62 .50 300 3M 

MICRO MINIATURES 
405 .155 3.&4 .075 1.91 30 .25 .030 .76 .04 50 11K 
430 .312 7.92 .093 2.36 28 .32 .040 1.02 .05 100 50K 
401 .175 4.44 .105 2.67 28 .32 .040 1.02 .05 75 30K 
442 .185 4.70 .120 3.05 28 .32 .050 1.27 .05 100 30K 
441 .160 4,06 ,125 3,18 28 .32 .050 1.27 .05 100 SDK 

POWER RESISTORS 
S • FP ,., Tolaranca.: .05% 10.10% 
erles,' ~ '~~ T.Cs: PPM/oC Resistance 
~T_ "'r ". 20 lOll & over 
[L~-,-.. - J 30 tn-lOll 

o:;=- •• ;. ... ~ -. 90 under III 

Core L •• gtb III Mtjr·IHola' 
Llngth (AI Ineb HIlWa. (DI ,Spicing (el I Maxim ... ReslltlDca 

MO Inch m .. Inch .. m, Incb mm Wllligi WOrkl •• Rlngl 
Slyla ±.032 ±.Ol ±.O15 ±.38 , ±.015 ±.38 Rltlag Voltlge (Obmsl 
Fp·l0 .750 19.05 1.218 30.&4:1 1.00 25.4 10 300 .1-15K 
Fp·20 2,062 52.37 2.625 66,68, 2.313 58.75 20 1000 .1-15K 

~~ TERMINAL DIMEIISIONS 

~ n·l. TL-eo 
noS 25130 1101 

--et ~w 
M.O.B.rin IlclI m. Ilch 1111, rlcll III. 

%1010% ~ Width (W) ,125 3,2 ,187 U .250 6.4 

T,.Cs: 9g to 20 PPM I.D, Height (H) ,250 6.4 .406 10,3 .750 19.1 
on value Hole Dia. (tI) .062 1.67 ,093 2.4 .154 3.9 

Dllmallr 
Langtb (L) O.D. I.D. Maximum Rlslstance 

Ho. Incb m .. Ilcb 11m lach mm Wattl.1 Working Rang, 
Styli ±.O62 ±1.57 ±.032 ±.81 ±.O32 ±.81 Rltlng Vall.g, (Obms) 

TL-6 1.00 25.40 .250 6.35 .156 3.96 5 230 .1-12K 
Tl-l0 1.00 25.40 .438 11.12 .312 7,92 10 400 .1-22K 
Tl-25 2.00 50.80 .563 14.30 .312 7.92 25 1300 .1-100K 
Tl-50 4.00 101.60 .563 14.30 .312 7.92 50 1900 .1-250K 
TL-60 4.00 101.60 .750 19.05 .500 12.70 60 2100 .1-350K 
Tl·l00 6.50 165.10 .750 19.05 .500 12.70 100 2500 .1-550K 

SeriesR ----4e=liiiiil-~-' -

=~I'."''' •• I L8 
..---- LEAO LBfGnt 

lA RW7~ ·10.4K 
15K 

!'h RW69 157 1-32.2K 

1\-7 1.218130.&4 .375 1.5211811.02 '.00 9.00 50~ ,576 1.5-41.4K .01-154K 
R-l0~g 11.780145.211.3759.52118 11.021 ••••• ,.v ••• 799,911 1·5-71.3K I .01-265K 

A·1892 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

4900 SANTA ANITA AVENUE, EL MONTE, CA 91731 
(818) 442-3310/(213) 686-0535 • TWX: 910-587-3425 

QUALITY PRECISION RESISTORS 

METAL FILM RESISTORS 
Type RN 55 " 50 
T.C.s: 25, 50 & 100 PPM 
Tolerances: 0.1% to 1% 

=~= l--LEAD LENGTH 1'.'~ -I 
1- 30 MM I-- L d 

Length (L) Diameter (0) Lead(d) Watt. 
Mil MO Inch mm Inch mm Tin Cu. @ 

Equiv. SIyle +.039 +1.0 +.02 +0.5 AWO mm 70°C 

RN55 RN25 .25 6.4 .09 2.3 22 0.5 V. 

RN50 RNI2 .150 3.8 .062 1.6 24 0.4 V. 

Max. Max. Resis· 
Work· Over· tance 

ing load Range 
Volt. Volt. (0) 

250 500 1-IOMeg. 

ISO 300 0-1 Meg. 

• Exceeds Mil-R-1050S qualification 
• T.C. 25, 50 & 100 PPM 

• Excellent high frequency 
characteristics 

• EIA Standard Col!," Coding 
• .5% & .1 % Tolerances 
• Econom ical ' 
• Low Noise 

• Excellent Resistance Stabi lity 
& Repeatabi I ity 

• Packaging: Bulk, Strip Pack, or 
Tape & Reel 

Vacuum-deposited nickel-chrome alloy is deposited on high purity ceramic 
cores. A multiple epoxy coating protects all resistors against adverse en
vironmental conditions. Performance characteristics exceed a[1 requirements 
of Mil-R-1050SF. These stable and inexpensive resistors are recommended 
for use whenever miniature circuits are required for sophisticated electronic' 
equipment. 

CHARACTERISTICS 

re.t Method 
Requirements Characteristics JIS.C.5202 

Operating Temp. Range -55eC - +155eC -
• Temp. Coefficient (PPM/ec) C, D, 5.2. A 

Short Time Overload ±(0.5% +O.05r) 5.6 A 

Insulation Resistance Over 104M 5.6A 

Dielectric Withstanding V +(0.5% +O.05r) 5.7 A 

Effect of Soldering ±(0.5% +O.05r) 6.4. 350°C 3S 

Temperature Cycling ±(0.5% +0.05r) 7.4. 

Low Temp. Operation ±(0.5% +O.05r) 

Terminal Strength ±(0.5% +O.05r) 6. I. 

Moisture Resistance ±(I% +0.5r) 7.9. 1000 Hrs. 

Load Life ±(I% +0.5r) 7.101000 Hrs. 

Storage ;±:(0.2% +0.05r) ±(0.2% +0.05) 

HIGH STABILITY LINEAR POSITIVE 
TEMPERATURE RESISTOR 
Type LPTC-25 Metal Film 

I Max. Power Ratll\f @ lOoc. I ±.~20 I 
I v.W· I .250 I 

D 
±.020 

.090 

CONTINUED IN NEXT COLUMfri 

Mil-ft. 1D5D9E 

-
4.6. 12 

4.6.6 

4.6.9 

4.6.8 

4.6.10 

4.6.4 

4.6.5 

4.6.7 

MiI-R 226848 
4.6.10 

4.6.13 

Shelved for one year 
in a room of Normal 
Temp. and Humidity. 

'. 

22 gao 

Type LPTC-25 Metal Film (continued) 

Resistance Range: 10 ohm - 20K ohm (T1 and T21 
10 ohm - 1K ohm (T3 and T4 

Resistance Tolerance: ±2% (G) and ±5% (J) 
Resistance Temparature Coafficlant: 
Tl (+2500 PPM) T3 (+3500 PPM) 
T2 (+3000 PPM) T4 1+4000 PPM) 
Features: a) Linear resistance change vs. temperature, which cannot be ob

tained in a semiconductor or thermister 
b) Positive temperature coefficient 

Application: Temperature compensation, temperature i'ndication, temperature 
control, temperature protection and liquid level detection. 

Markings: First two bands are significant digits, third band the multiplier, and 
the fourth and fifth bands are first two digits of T.C.R. 

SPECIFICATIONS 

Rated Resis- Temp. 
Dimensions (mm) Part Watt. tance Coefficient Res. Re •. T.C.R. 

No. (70'C) Range PPM/oC Value Tole. Tole. 

LPTC25 0.25W 50_ TI = 2,500 E-24 ±2% ±10% 
('I4W) +15KQ T2 = 3,000 ±5% 

T3 = 3,500 
T4 = 4,000 

LINEARITY 

SPECIFICATIONS FOR MG SERIES 
METAL GLAZE RESISTORS 

L D d 

6.3 2.3 0.6 
±0.5 ±0.5 ±0.05 

-0.3 

This high resistance component has been developed to be used as a preciSion 
or power resistor for X-ray eqUipment, measuring equipment and statistic 
electric equipment. It has high reliability in its shelf life, T.C.R. and ·other 
characteristics. 

CHARACTERISTICS: 
T.C.R.: 100 PPM 
Load IIle: 3000 Hrs. ±1 % 
Anti moisture load liIe: ±I % after 

250 Hrs. at 40°C 90-95% RH 
Voltage coefficient: 0.00002 -

0.0005% IV 

Shelf lIIe: ±1% after 10,000 Hrs. 
ai room temp. 

Max. Temperature: 220°C 
Temperature range: - 55°C - + 165°C 

.,.,c~ 

----<IJI[)-ti~~ 
~L ~I. 1lo!!,,---I 

-~-

iliiiliillt 
Ambient Temperature 

Max. 
Dimensions (Inches) Rated . Working Pulse 

Wattage Voltage Voltage D L d 
SIyte (WI (KV) (KV) Resistance Range ±.O4 ±.O6 ±.OO4 

MG-25 0.25 0.10 0.30 1 Meg- 100 Meg .09 .256 .025 

MG-50 0.50 0.25 0.70 1 Meg- 200 Meg .126 .393 .028 

MG-l 1.0 1.00 1.00 1 Meg-l000 Meg .165 .472 .032 

MG-.2 2.0 5.00 7.50 I Meg-2000 Meg .217 .630 .032 

ReSIstance Tolerance' F = ±1 %. G = ±2%, J = ±5%. Markings: EIA col9r coding 
system or Digital marking. 

EEM 1985 For manufacturers' sales offices. see yellow pages A'1893 



RESISTORS 4700 

MICRD-DHM 
C 0 R p 0 RAT o N 

4900 SANTA ANITA AVENUE, EL MONTE, CA 91731 
(818) 442-3310 1(213) 686-0535 • TWX: '910-587-3425 

QUALITY PRECISION WIREWOUND RESISTORS 

POWER WIREWOUND RESISTORS 
SERIES HS 
(Heat Sink) 

Tolerances: .05% to 10% 
T.Cs: PI?M/oC Resistance 

[20 100 & over 
30 10-100 
90 under 10 

C = 50 watt units 

POWER RATINGS 
Micto-Ohm HS Resistor ratings are based on the following requirements: 
1. 2750 C Maximum internal hotspot temperature. 
2. 1"(0 Maximum t:. R in 1000 hour load life for all models. 

Maximum A B 
MO MII-R Com'l Working Max. InQh mm Inch 

SIyII 18646 Watt VOltage RIS. :!::.005 :!::.013 :!::.005 

HS5 RE60 5 160 20K .44 11.28 .490 

HS10 RE65 10 265 30K .562 14.27 .625 

HS25 RE70 25 '550 75K .719 18.26 .781 

HS50 RE75 50 1250 200K 1.563 39.70 .844 

mm 
:!::.013 

12.45 

t5.88 

19.84 

21.44 

G H J K 
MO Inch mm Inc' mm 

Style :!::.015 :!::.38 :!:.010 :!::.25 

HS5 .317 8.05 .075 1.91 

HS10 .408 10.31 .1,00 2.54 

HS25 .563 14:30 .094 2.39 

HS50 .625 15.88 .094 2.39 

For Non-Inductive types add letter N after style number. 

BATHTUB TYPE RESISTORS 
CWSERIES 
v Economical 
V 1 watt to 50 watt 
v 5 & 10% Tolerances 
v Fireproof 
V Operating temperatures -55°C to +27500 

CONSTRUCTION 

Inch mm Ilcb 
:!::.010 :!::.25 :!:.010 

.145 3.68 .078 

203 5.16 .093 

.250 6.35 .171 

.281 7.14 .196 

Premium grade resistance wire is wound on a woven fiberglass core. Tinned 
copper terminals are tightly crimped or welded (depending on resistance 
value) to the banded core. The wound unit is potted in a high quality Steatite 
Ceramic case using a high temperature, high thermal conducting inorganic 
potting compound. This .results in a completely fireproof ,InorganiC package, 
highly resistant to s91vents and impervious to moisture. _ 
Stand off or feet type available In .sizes 3 Wall and larger; Specify by Inserting 
letter "F" after type number. Example: CW5F ' 

• Temperature coefficients (TypIcal) BelOW 100 :!::800 ppm; Over fO 0:!::4OO 
ppm 

• Applicable specification to EIA Standard RS-344 Type 

mill 
:!::.25 

1.98 

2.36 

4.34 

4.98 

ELECTRICAL SPECIFICATIONS 
1. 4 Models, 5, 10, 25 & 50 watts. 
2. Resistance Range: .05 ohms to 200K ohms. 
3. Tolerances: .05% to 10%. 
4. Temperature coefficient 20PPM to 90PPM. 
5. 1000 VAC Minimum Dielectric Strength. 
S. Non-inductive types available. 

FEATURES 
• Aluminum-Finned Heat Sink Case. 
• Molded Construction. 
• Complete Welded Construction. 
• Screw Mounts on Chassis. 
• High Stability at Conventional Power Ratings. 
• Heavy spade lug type leads. 

DERATING 
,., 
'00 

• 
D 

D 

• 
C 

Micro-Ohm HS Resistors have 
an operating temperature 
range of -55°C to +275°C. 
Derating Is required for 
reduced chassis mounting 
area and for high ambient 
temp. Curves A, B & C below 
apply to operation of 
unmounted resistors. " 
AMBIENT TEMPERATURE DEG. CENTIGRADE 

~~, 
~ ~ .... :::::: E:::: ~ .,....,... 

~ 

'" 
A = 5 and, 10 watt units B = 25 watt units C = 50 watt units 

C D 
Inch mm Inch lUI 

:!::0.32 :!::.81 :!::.062 :!::1.57 

.600 15.24 1.125 28.58 

.750 19.05 1.375 34.93 

1.062 26.97 1.938 49.23 

1.968 49.99 2.781 70.64 

L M 
Inch mm Inch mm 

:!::.005 :!::.013 :!::.015 :!::.38 

.093 2.36 .078 1.98 

.093 2.36 .094 2.39 

.125 3.18 .125 3.18 

.125 3.18 .125 3.18 

• Fuse type available 
• Terminal strength: 5 Ibs minimum 
• Non-Inductive types available 
CW SERIES· AXIAL LEAD 

DERATING 

E F 
Inch mm Inch mm 

:!::.015 :!:.38 :!::.015 :!::.38 

.334 8.48 .648 16.41 

.438 11.13 .812 20.62 

.500 12.70 1.094 27.29 

.625 15.88 1.156 29.36 

N Mounting 
Ine_ mm Hoi., 

:!:.005 :!::.013 Size 

.050 1.27 #2 

.086 2.18 #2 

.086 2.18 #2 

.086 2.18 #4 

HOW TO ORDER: 

!:~lOOJJm 
CW5 10 ohm. 5% UI, T6t:'ERANCE 

RESISTANCE VALUE 

TYPE & WATTAGE 

25 75 125 175 225 275 325 375 
AMBIENT TEMP. DEG. CENTIGRADE 

A·1894 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

4900 SANTA ANITA AVENUE, EL MONTE, CA 91731 
(818) 442-33101)(213) 686-0535 • TWX: 910-587-3425 

QUALITY PRECISION RESISTORS 
FLAME-PROOF METAL OXIDE POWER RESISTORS 

-= ====e::=:r= ~ "fA-
1--1. .1. 1.5n~ ~ 

DI .. lnllan (lncbes) 
Styla L .... 02 D .... 02 d (nailinal) 

PI.lr Max. MIX. "Dlalaclrlc 
Rltlng Warld •• OVerlaad Wltbstandlng Risistanci RI.lstanH 

Styli @700C Volll.e Voilig. Voltage Raoge Tolara.ca 

RSF-'I28 .35 .12 .028 RSF-'I28 0.5W 250V 400V 500V 0.2 -100 KG 
RSF-18 .46 .16 .028 RSF-18 1W 500V 1.000V 700V 0.2 -100 KG 
RSF-28 .61 .23 .032 RSF-28 2W 50DV 1,000V 70DV 0.2 -120 KG S* 
RSF-S8 .98 .33 .032 RSF-S8 3W 750V 1,OOOV 1,OOOV 0.2 -150 KG J 
RSF-58 1.60 .33 .032 RSF-58 5W 75DV 1,OOOV 1,5ODV 0.47-240 KG 

• G 5.10 and over 
CHARACTERISTICS 

Tlat .albod 
Raqlllllla.ts Characlerlsllcs JIS C 5202 ."-R-22884B 

Operating Temperature Range 55"C to +275"C 
Temperature Coefficient (ppm C) ±200 5.2 4 6 11 

Short Time OVerload "'(0.5% +0.050) 5.5" 4 6 5 

Max. Effect of Soldering "'(0.5% +0.050) 6.4 350"C 3 sec 4 6 9 
Resistance Temperature Cycling "'(O.S% +0.050) 7.4 -55OC/85"C 4 6 3 

Changa 
Moisture ReSistance "'5% 7.91,000 hr 4 6 10 
Load Llfa "'5% 7.101,000 hr 4 6 12 

Dielectric Withstanding Voltage "'(0.5% +0.050) 5.7 4 6 7 
Insulation Resistance over 1114 MO 5.6 4 6 8 
Non-Combustibility The resistor shall withstand Overload test In accordance with Article UL492, 213 without producing a fire hazard. 
ReSistance to Solvents The resistor shall withstand Solvents test In accordance with Article MIL-8TD-202 E 215 without producing any 

mechanical or electrical damage. 

DEPOSIT CARBON FILM ~ 
--I--~H ~QI~!!ti-H::J m-

Fixed Resistors 
Type 
M 50, 25, 12 

• Size equal "to carbon 
composition resistor. 

• Conformal multilayer epoxy coaling. 

• Greater reliability and stability. 
• Welded cap and lead construction. 

• Greater economy. 
• EIA standard color coding. 

• 2% and 5% resistance 
lolerances. 

• Packaging - Bulk, strip pack or 
tape & reeled. 

SPECIFICATIONS 

Type M-50 M-25 M-12 

Wattage Rallig It 70°C O.SW 0.25W 0.12SW 
MIX. Wilking Vollaga 350V 25DV 1SDV 
Max. Over Load Voilige 700V SOOV 30DV 
Re.lstance Tollllnci ±2'1. (G), ±2'1. (GI ±S% (J) 

+S% (J) "'S% (J 

Resistance Range" 6% 10t010MO 10 to 13 MO lOt05MO 
2% 100 to 910K 100 to 910K 510 to 220K 

Tamperallgl Rlnga -55"C to -55"C to -55" to 
+155"C +155"C +155OC 

JUMPER WIRE ZERO OHM RESISTORS 
Type 104, 106, 108 

Black band. indicates "i 
zero resistance _ .025" 

I I 
FEATURES: 

1--1.~-+--1.125"~ 
• Sizes equal to "', ~ and 111 W • Conformal multilayer"epoxy coating 

carbon film • Welded cap and lead construction 
• Economical • Packing: Tapa & reeled or bulk 
• Straight-through zero ohm continuity 

Body 
Eqalnllat II •• In.h 

Typ, Wlttagl Llnglh (L) ±.010 Dlameler (D) + .005 
104 '" .150 .080 
108 ~ .245 .085 
108 V. .500 .095 

DERATING CURVES 

1'11111111&1 
~ 0 1020 30405060 70 80 91" 100110120130140150160 

AMBIENT TEMPERATURE IN'C 

Body L.adwlre Net 
Typa Length (L) Diameter (D) Length (H) Diameter (d) Weight 

M-50 Inch mm inch mm Inch mm Inch mm 500 grms 
.950 8.9 .146 3.7 1.125 30 ±3 .O31±.001 0.8 ±0.03 (1.1 lb.) 

.... 020 "'0.5 +.OD8 "'0.2 .... 1 

Inch mm Inch mm Inch mm Inch mm 
M-25 .245 6.7 .098 2.5 1.125 30 ±3 .024 ±.OOS 0.6 ±0.05 200 grms 

:+.020 max. max. max. ±.1 (.44 lb.) 
-.010 
Inch mm Inch mm Inch mm inch mm 

M-12 .160 4.6 .068 1.7 1.125 30±3 .020 ±.005 0.5±0.OS 135 grms 
+.020 max. max. max. ±.1 (.30 lb.) 
-.010 

SPECIFICATIONS: 
Maximum Resistance: 0.0025 ohm 
I.ead Material: I.eads are copperclad steel with 30170 solder coatings to 
allow both welding and soldering operations. 
Body material: Epoxy coated metal body 
Minimum Insulation Resistance: Dry, 10,000 megohm; Wet, 100 megohm 
Minimum Dielectric Withstanding Voltage: Atmospheric, 500V RMS; 
Reduced, 325V RMS 
Insulation Flammability: Resistor insulation Is self extinguishing within 
10 seconds after externally applied flame is removed . 
Current Rating: 25 amps at 25"C, derating to a amps at 150°C 
Reel Capacity: 5000 pcs 

APPLICATIONS 
Jumper wires or crossovers, as they are sometimes called, are basically 
interconnection devices between points on a PC board. 
Generally they are used for the following reasons: 
• Inability to connect two pOints on e PC board due to other circuit paths 

which must be crossed over. 
• An after-the-fact design change that requires new point connections. 
• Circuit tuning by changing point connections. 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1895 
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MICRD-DHM 
CO'APORAT ON 

4900 SANTA ANITA AVENUE, EL MONTE, CA 91731 
(818) 442-3310/(213) 686-0535 • TWX: 910-587-3425 

RECTANGULAR TYPE CHIP FIXED RESISTORS 

RC SERIES 
Thick Film 
CONSTRUCTION AND MATERIAL, 

Secondary Plating 

Plating Pri 

'--HtesIISlI've Eelement 

TYPE CODE 
RC r 1 r t j- "= ::::::'~:'':: ';: ;.:::: 

, , the surface (RCll0 and RC310 are not marked) 

Tolerance: (G = ±2%, J = ± 5%, K = ±10%) 

Resistance value (10 x 10'0) 

Type No. 

L----Series name: Rectangular type chip resistors 

RATINGS AND DIMENSIONS 

Max. Max. Resil- Operating 
Type Rated Working Overload Resistance tance Temperature 
No. Wattage Voltage Voltage Range Tolerance Range 

RCll0 ~2W 50Y 100Y 100-2.2 MU K, M -55_ +125°C 

RC210 Jf,W 150V ,200V 100-2.2 MU G, J. K -55 - +125OC 

RC310 'flOW 150V 200V 100-2.2 MO J. K -55 _ +125°C 

RC315 Y.W 200V 400V 100-2.2 MO G, J, K -55 _ +125°C 

(mm) 

Type L W c d t 

RC110 2.0±0.2 0.67 ±0.2 O.4±0.2 under 0.4 0.45 ±0.08 

2.0 1.25 
RC210 +0.2-0.1 +0.05 -0.25 0.4 ±0.2 under 0.4 0.45±0.OB 

RC310 2.75 ±0.2 1.0±.0.2 0.5±0.2 under 0.5 0.45±0.OB 

RC315 3.10 ±0.15 1.55 ±0.15 0.5 ±0.2 under 0.5 0.55,±0.1 

STANDARD RESISTANCE VALUE 
Standard resistance values are E-12 series shown below. E-24 series and 
jumper chip are also available on request. 

11.0 11.2 11.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 B.2 

RATED WATTAGE 
Rated Wattage is specified at ambient temperature of 70Co_ 

100rr------------------~ 

80 

60 
Rated 

~I:W:~ 40 

20 

~~575~--~--~--L-~--~~~~~~1~25~~ 

-60 -40 -20 0 20 40 80 100 120 140 
Ambienl Temperature °C 

RATED VOLTAGE 
Rated voltage shall be Ihe AC or DC voltage co.rresponding to the raled 
wattage, and it shall be obtained by the following formula, however, if 
voltage obtained exceeds the Max. voltage shown' in" the table (item 3-1), 
the figure in the table shall be the Max. 

E=~ 
E : Raled Voltage (V) P : Rated Wattage (W) R : Nominal Value (0) 

PERFORMANCE SPECIFICATIONS 
(Test method: JIS C-5202) 

No. Item Characlerislics Test,Melhod 
1 Resistance Resistance value must To be measu red al Ihe 

Value be within the specified voltage specified below. 
tolerance. 

Noml.al Max. 
Resistance Valul Vallage 

(0) , (V) 

under 1000 0.3 
1000 and over to 1 

under 1 KO 
1 KO and over to 3 

under 10 KO 
10 KO and over to 10 

under 100 KU 
100 KO and over to 30 

under 1 MO 
1 MO and over 50 

2 Temperature 
Nominal TCR 

Measure ohmic value in the 
Coefficient room temperature and also 

Value 0 PPMfoC measure the value at the 
under 1 KO 100 room temperature plus 

-+600 100°C, and obtain by the 

1 KO and over -200 
following formula. 
R - Ro ___ 1 __ X 10' to under -+200 ~ X 

100 KO t -10 

100KO and -600 
(PPM/oC) 

R : Resistance value at room 
over -+100 temperature (to) 

R : Resistance value at test 
temperature (t = to +100) 

3 Voltage Under 100 PPM/V, Application Range: Over lKO 
Coefficienl howeverl ohmic value ~ X __ ,_1 __ X 16' 

change shall be within R2 E, - E2 ' 2% in case of voltage (PPM/V) 
coefficient exceeds the R, ': Resistance value al 
above. rated voltage (E,) 

R2 : Resistance value at 
rated voltage at 1/10 
times of rated voltage 
(E2) 

4 Short-Time Under ±(2.0% +0.10) 2.5 times rated voltage or 
Overload With no damage in max. overload voltage, 

the appearance. whichever smaller. shall be 
applied for 5 seconds. 

5 Intermittent Under±(5% +0.10) 2.5 times rated voltage. or 
Overload With no damage in max. overload voltage, 

the appearapce, whichever smaller, shall be 
tested 10,000 times for 1 
second "ON" and 25 
seconds "OFF". 

6 Dielectric Under±(0.5% +0.10) AC500V shall be applied for 
Voltage With no evidencecif 1 minute between substrate 

burning and inSUlation and termination. 
breakage. 

7 Insulation Over 1,000 Meg 0 Measured by insulation 
Resistance resistance meter between 

substrate and termination. 

8 Terminal Under ±(1 % +0.10) o Put the resistor on the test 
Strength circuit board. 
(Warping) 

A'1896 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

4900 SANTA ANITA AVENUE, EL MONTE, CA 91731 
(818) 442-3310 I (213) 686-0535 • TWX: 910-587-3425 

QUALITY PRECISION RESISTORS 

THICK FILM RESISTOR NETWORKS 
Single-In-Line SIP Resistors 

INTRODUCTION 
These conformal coated single-in-line (SIP) resistor networks are 
designed to meet a variety of application requirements in a 
compact, highly reliable package. 

All SIP networks are quality tested for both resistance and 
tolerance before shipping. 

Applications for resistor networks include: pull up and pull down 
resistors, TTL & ECl line terminating resistors. lED current 
limiting resistors and telecommunication networks. 

PERFORMANCE SPECIFICATIONS 
Temperature Coefficient: ± 300 PPM Std., ± 100 PPM avail. 
TCR Tracking: 50 PPM Max. 
Operating Temperature: -30°C to + 125°C 
Thermal Shock: ± 5% Max. 
Moisture Resistance: ± 5% Max. 
Terminal Strength: ± 25% Max. 

DERATING CURVE 
100 

1\ 
i 75 

\. , 
" .. .9 50 

i\. 
" CD 
1ii 
II: 25 

\ 
\ 
~ 

o 10 20 30 40 50 so 70 80 90 100 110 120 130 

Ambient Temperature (OC) 

STANDARD CIRCUITS 
PARALLEL DISCRETE 

FEATURES 

• Substrate Material - 96% alumina provides superior thermal 
properties and cooler operation. 

• Resistors and Conductors - thick film materials with proven 
reliable performance. 

• lead Pull Strength: Sibs. 
• lead Material: Tinned plated copper alloy. 
• Provides high electrical conductivity and thermal transfer. 
• Encapsulation: Conformal coating ensure reliable 

performance. 

Resistance to Soldering Heat: 
Load Life (1000) hours): 
Temperature Cycling: 
Shock and Vibration: 
Solvent Resistance: 

Lead Solderability: 

DIMENSIONS 

±1.0% Max. 
±3.0% Max. 
±1.0% Max. 
±.25% Max. 
Resists industrial cleaning agents 
per MIL-STD-202E 
Meets MIL-STD-202 Method 208 

1----- MAX A ----.! ·1 -1 I-MAX 

-l r-- .020 (0.50) 
.100(2.54) 

SERIES 

T 
B 

]"",.,,' MAX 

NO. 
ELEMENTS 

NO. 
X Y Z PINS 

3 -
4 -
5 3 5 

6 -

7 4 7 

~" ... 
-11-010 (.25) 

DIMENSIONS - LENGTH (A) 

Low ,Meet High 
in.(mm) in.(mm) in.(mm) 

.398 .433 
(10.1) (10.1) 

.500 .531 
(12.7) (13.5) 

.588 .630 
(15.2) (16.0) 

.887 .728 .728 
(17.7) (18.5) (18.5) 

.799 .827 .827 

xmHi vH1rn zf#m (20.3) (21.0) (21.0) 

8 - .898 .925 .925 
(22.8) (23.5) (23.5) 

10 9 5 9 
1.00 1.04 

(25.4) (26.5) 

11 10 - 10 
1.10 1.14 

(27.9) (29.0) 

12 11 6 11 
1.20 1.24 

C1234n 1 2 3 4 n-l n 

POWER RATING - CIRCUITS X Y & Z 

Rated Max. Operating 
Profile Wattage @ 70°C Voltage 

Low .12SW SOV 
Medium .12SW 12SV 
High .2S0W 2S0V 

Remark: Rated Wattage per package 
= Number of Elements x Rated Wattage of Elements x 0.8 

STANDARD RESISTANCE (0) 

33 220 1K 5.6K 47K 
47 270 1.2K 6.0K 68K 
56 330 1.5K 6.8K 82K 
68 390 1.8K 8.2K 100K 
82 470 2.2K 10K 220K 

100 510 2.7K 12K 390K 
120 560 3.3K 15K 470K 
150 680 3.9K 22K 680K 
180 820 4.7K 33K 1M 

1 2 3 4 N-l n (30.4) 

13 12 - 12 
1.30 

(33.0) 

14 13 7 13 
1.40 

(35.5) 

HEIGHT (B) 
.197 
(5.0) 

PART NUMBERING 
M 8 X 

SINGLE IN-LINE __ ~ ___ ----ll 
RESISTOR NETWORK 
L = Low profile 
M = Medium profile 
H = High profile 

NO. OF PINS 

CIRCUIT TYPE 
X = Parallel Y = Discrete 
Z = Series 

RESISTANCE CODE 
First two digits are significant. 
Last digit specifies number of zeros. 

RESISTANCE TOLERANCE 
G - +2% J - ±5% K - ±10% M - +20% 

EE;M 1985 , For manufacturers' sales offices, see yellow pages 

(31.5) 

1.34 
(34.0) 

1.44 
(38.5) 

.315 .433 
(8.0) (11.0) 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-1166, 8-1012, C-1028, 0-1016 
ASCII Code ............................................................. 0-1087 
Batterie~,Product Selection Guide ....................................... ' ... 0-1413 
Batteries & Fuel Cells, Characteristics . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . .. 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................. C-1003 
Capacitors, Basic Formulas ................................................ A-1093 
Capac!tors, Miniglo~sary . : ..... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1066 
Capacitors, Product Selection GUide ........................................ A-lOO3 
Circuit Boards (Printed) Product Selection Guide ....... . . . . . . . . . . . . . . . . . . . . . .. C-1099 
Coils, Chokes, Inductors, Product Selection Guide ............................. A-1205 
Conductors, Maximum Current Capacity of Copper &Aluminum .............. ,. C-1863 
Connectors, Miniglossary .................................................. C-1129 
Connectors, Terminals, & Sockets, Product Selection Guide ..................... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters,' Product Selection Gude . . . . . ... A-1309 
Delay Lines, Product Selection Guide. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1459 

. Discrete Semiconductors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .' ................. 8-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ .: . . . . . . . . . . . . . .. C-1086 
Fans, Blowers, Cooling Equipment, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, Product Selection Guide ............................................ A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide ............................ 0-1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide ............................. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories ......................................... 8-901 
Microwave Components, Product Selection GUide ............................. A-1701 
Military Qualified Products Lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ 8-1129 
Opto Semiconductors, Miniglossary ......................................... 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-1385 
Panel Hardware, Product Selection Guide . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . .. C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... , ........................ 0-1462 
Power Supplies, AC, Pl'Oduct Selection Guide .............................. , .. O-U~77 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contact Forms ...................................................... 8-1317 
Relays, Electromechanical, Miniglossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. 8-1308 
Relays, Product Selection Guide ... : ......................................... 8-1261 
Resistor Color Codes ..................................................... A-1828 
Resistors, Product Selection Guide .......................................... A-1785 
Servo Components, Miniglossary ................................•........... 0-1985 
SolenOids, Product Selection Guide ......................................... 8-1463 
Switches, Product Selection Guide ........................................... 8-1477 
Thermal Components, Product Selection Guide ............ : . . . . . . . . . . . . . . . . .. 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature. . . . . . . . . . . . . . . . . . . . . .. 8-1744 
ThyristorslHigh Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide ...................................... A-2099 
Wire & Cable, Product Selection Guide ...................................... C-1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C-1844 



4700 RESISTORS 4700 

m~ PRECISION WIREWOUND RESISTORS 
Part No. Watt Max.R 
MRlOO-l .15 lOOK 
MRloo-2 .25 1.5M 
MRIOO-3 .30 2.75M 
MRlQ0.4 .35 3.0M 
MRloo-5 .50 4.0M 

Oia. Length 
.187 .375 
.250 .500 
.250 .750 
.375 .625 
.375 .828 

Lead 
#22 
#22 
#22 
#20 
#20 

• Lead Configuration: 
"A" after Part No. 1 Axial Leads 
"R" for Radial Leads 
ilL" for Lugs 

• For high speed applications 
(minimum distributed L and C) dR· .. specify MR200 Series. 

MRlOO·6 .50 5.0M .50 .50 #20 

Io-------------------------------..-.t . For high stability applications MINIATURE PARTS specify MR300 Series. 

... __ ""'1 ... = .... --- • Tolerance: .005% and up; 
• to .002% in some cases . ... 

• Metric sizes available, ask for 

Part No . Watt Max.R Dia. Length Lead 
MR500-1 .04 lOOK .080 . 210 #20 
MR500-2 .05 125K .080 .375 #24 

_~ ____ ------... our Metric Flyer. MR5OO-3 .04 lOOK .125 .125 #24 
MR500-4 .05 125K .100 .210 #24 
MR500-5 .10 125K .125 .187 #24 
MR500-6 .10 125K .125 .250 

PRECISION POWER WIREWOUND RESISTORS 
• To 10 watts. --- Part No. Watt Max.R 

MRP-Y2-A 1h 4.SK 
Dia. Length 

. OS3 .343 
Lead 
#24 

• Silicone covered for maximum 
heat transfer . 

MRP-I-A 1 10.4K .OS3 
MRP-3-A 

.406 #24 
#20 

• Tolerance: 5%, 1 % standard, 
available to .05%. • • 3 18K .187 .562 

• Ask for our 
am MRP-5-A 5 SOK .312 1.032 #18 Precision Power Flyer. 

MRP-lO-A 10 370K .344 1.719 #18 

NETWORKS • I : 

• Any configuration you desire • 
• Matched 2, 3 or 4 Network configurations available in standard sizes. 
• Standard R, 2R, 4R types, etc. available. 
• Tolerances: To .005%, closer in some cases; 

Temperature Coefficient tracking to 1 PPM; Ratio matches to .001 %. 
• Ask for our Network Flyer. 

FIBERGLASS CORE WIREWOUND RESISTORS 
CERAMIC-CEMENT ENCASED RESISTORS 

~L---+I ~ w ~1 

====tl 1==1 = G H 

=0 
stand Off Available 

UNCASED RESISTORS 

=====9~~~F==== 

T 

Part No. Watt W 
MRW-5 5 % 
MRW-7 7 % 
MRW-lO 10 % 
MRW-15 15 1h 
MRW-20 20 1h 
MRW-25 25 % 

ELECTRICAL SPECIFICATIONS 
Tolerance :!;:10%, :!;:5" available 
Wattage to 20 watts 

Dimensions 
H L 
% ¥s 
% 1% 
% Ws 
Y2 l¥s 
1h 21h 
% 2Y2 

Positive temperature coefficient parts are available 

MECHANICAL INFORMATION 
Variety of terminals available 
Tin plated steel or brass lug terminal material 
Axial leads - tinned copper or copperweld 
Core is silicone impregnated fiberglass 
Most dimensions per your requirements 

Leads 
#20 
#20 
#20 
#18 
#18 
#18 

MILLS RESISTOR COMPANY, INC. 

EEM 1985 

3840 CATALINA STREET 
LOS ALAMITOS, CA 90720 
(213) 598-2454 

7000 FRANKLIN BLVD. 
SUITE 1070 
SACRAMENTO, CA 95823 
(916) 422·5461 

For manufacturers' sales offices, see yellow pages A·1899 
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CUSTOM BUILT OR STANDARD ....•..•.•• 

• . • • • • • • MRC MEETS YOUR EXACT SPECS 

RESISTORS 

704 W. VIRGINIA ST .• MILWAUKEE, WI 53204 • (414) 271-9900 

Roundwire Power Resistors 
ALTHOUGH MILWAUKEE RESISTOR ALSO MANUFACTURES INDUSTRY STANDARD VITREOUS 
ENAMEL RESISTORS, OUR SPECIALTY IS SOLVING DESIGN PROBLEMS THROUGH CUSTOM 
INNOVATION. SOME OF THE CUSTOM POSSIBILITIES ARE SHOWN ON THIS PAGE. 

AVAILABLE WATTAGE RATINGS by core size. 
Ratings based on 325°C above 25°C ambient. 

Core Size Ohmic 'Range 
Watts O.D.xI.D.xL. Fixed t Adjustable t 

MinQ MaxQ MinQ 

8 (5) t 5/,.x'"l,eXI .70 13;SK N.A. 

12 (10)T "J,.X"I .. XI"I. .12 66K 0.27 

II (3) 7'teX !5/,eX1 6.15 3.IK N.A. 

15 (10) 7/, eX~1 aXIlla • 19 21K N.A . 

20 (15)T 7/,.X"J,.X2 .11 63K N.A. 

26 7/,.X"J,.X3 .11 11 OK N.A. 

25 (2O)T 8'laX S,laX2 .22 35K 0.47 

31 (26) &',aX S,lsX2',z .11 55K 0.68 

50 (35)T 8/,.X"J,.X4 .21 119K 1.31 

75 & .' 1,.X1 .. X6 .33 207K 2.15 

24 3/.X 1/2 X ,I/Z .33 13K N.A. 

30 (25) "I.X'I.X2 .28 29K 0.62 

45 (35) "I.X'I.X3 .18 63K 1.17 

51 (40) 3,.X "zX31,z .22 83K 1.44 

61 (45) 'I.X1/.X4 .27 97K 1.72 

• 65 (50) 3/.X "zX41/Z .31 122K 2.0 

» 75 (60) "I.X'I.X5 .35 134K 2.27 

90 3,.X"zX6 .43 172K 2.82 

lOOT 3/4X'/zX6 1,z .47 I 86,K 3.1 

52 IX"I.X3 .15 '43K 0.49 

70 IX"I.X4 .12 72K 0.75 

85 IX"I.X5 ;16 I06K 1.02 

105 IX"I.X6 ;20 134K 1.29 

40 (33)1 l'I.X"I.X2 .48 7.9K N.A. 

80 l'I.X"I.'X4 .12 53K 0.77 

95 l'/.X"I.X5 .17 83K 1.07 
.' 

120 1'/aX"I .. X6 •• 21 106K 1.37 

130(115) 1 1/BX 3'.X6 1,z .23 119K 1.51 

160 1'/ax "I.X8 .31 160K 1.96 

175(160) T I '/a X "I. X8 'I. .32 169K 2.11 

2251 l'/.X"I.XIO'1z .41 214K 2.71 

235 I 'I.X'"I.X11 'I. .45 239K 2.94 

251 l'I.X"I.XI2 .48 259K 3.16 

221). I "lax I 'I.X8'/. .41 lOOK 2.69 

275 I "I.XI 'IaXIO'I. .55 131K 3.54 

300 I "JaXI 'I.XII"I. .62 151K 4.10 

500* 2 'I.X1"I.XI2 .98 58K 6.4" 

750* 2 'I.XI "I.XI 5 1.30 75K 8.4 

1000* 2 'I.X 1'r.,X20 i.80 105K 11.6 

850* 3"4X ,3/.XIS 1.65 50K 10.8 

1150t 3 'I.X I "I.X20 2.30 69K I~.O 
"s 

• Wattages shown In parenthesis ate Navy ratings per Mil-R-15109 .. 
T Resistors shown are standard wattages 
* Add "A" after, part number for adjustable types. 
tFor resistance values outside the Umits shown, cOllSUlt M.R.C. 
* Cement coating standard - Silicone avaDable. 

MaxQ 

N.A. 

15.2K 

N.A. 

N.A. 

N.A. 

N.A. 

28K 

40K 

78K 

128K 

N.A. 

26K 

59K 

79K 

93K 

117K 

129K 

167K 

181K 

38K 

66K 

99K 

127K 

N.A. 

48K 

79K 

lOOK 

114K 

154K 

163K 

208K 

230K 

250K 

98K 

129K 

149K 

58K 

75K 

104K 

50K 

69K 

Part No.* 

5-16-Q 

5-28-Q 

7-16-Q 

7-24-Q 

7-32-Q 

7-48-Q 

9-32-Q 

9-4O-Q 

9-64-Q 

9-96-Q 

12-24-Q 

12-32-Q 

12-48~Q 

12-56-Q 

12-64-Q 

12-72-Q 

12-80-Q 

12-96-Q 

12-104-\1 

16-48-\1 

16-64-\1 

16-80-\1 

16-96-\1 

18-32-\1 

18-64-\1 

18-80-\1 

18-96-\1 

18-104-\1 

18-128-\1 

18-136-Q 

18-168-Q 

18-180-Q 

18-192-\1 

26-136-\1 

26-168-Q 

26-188-\1 

40-192-Q C 

40-240-\1 C 

4O-32o-Q C 

52-240-\1 C 

52-320-\1 C 

• Unable to find what you need above? The same cores can be wound with ribbon wire for 
bigber wattage capability 

. 
"--k:1 l"iIAL',. ~ 

< ..... '" """i"'l 
~j'~() 

M.R.C. can build a resistor to your 
specifications on any of the basic cores 
shollYn here. (If these do not suit your 
need, contact M.R.C. for engineering 
assistance, as 32 additional cores are 
also available.) 

When contemplating a custom resistor, 
consider the following options to meet 
your exact requirement(s): 

• SPECIAL APPLICATIONS 
• SIZE LIMITATIONS 
• MIL-R-15109 

SPECIAL TOLERANCE-
• Resistance tolerance to + 1 % can be 

manufacttired in many cases. 

SPECIAL COATINGS
-Silicone 
• Cement 
• Sand & Cement 

SPECIAL TAPS-
• Taps can be provided to your 

specifications. 

SPECIAL T.C.-
• Temperature coefficient to 20 ppm/oC. 

SPECIAL WINDINGS-
- Ayrton·Perry (No.n-inductive, round 

wire only) 
• Bilfilar (Non·inductive) 

SPECIAL TERMINALS-
• Single and double %" quick-connect 
- Metal sleeve ferrule 
• Live-bracket 

HARDWARE-
• Terminal hardware 
• L-Bracket mounting 
• Spring clip mounting 
• Vertical mounting hardware 

LOAD BANKS-
- M.R.C. will custom design and build 

load banks to your requirements. 

, 4700 

CUSTOM BUI L T or STANDARD ..•..••.•••• 

••••••.. . MRC MEETS YOUR EXACT SPECS [~ ) J\t\!YLA!lR~§! 
DEPT. EM, 704 W. VIRGINIA ST. MILWAUKEE, WI 53204 414-271-9900 
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UNIQUE HI-OHM RIBWOUNDS ..•....•••• 
•.•.•..•.••••.....••..•.. . SAVE SPACE 

Vitreous Enamel 

APPLICATIONS 

Particularly useful where high energy is to 
be dissipated in the lower ohmic ranges. 
Due to its ability to operate at higher 
temperatures and dissipate greater heat. 
the ribwound resistor is almost one·half 
the physical size of the equivalently rated 
round·wire style resistor. Ribwound 
wattage ratings are based on a temper· 
ature rise of 375°C above an ambient of 
40°C. They may be mounted with spring 
clips (thru 1 l/S" dia.); thrubolt mount· 
ing hardware. individual or multiple· 
stacked bracket assemblies or live·bracket 
mountings. 

HI-OHM RIBS 
Exclusively from M.R.C. 

You may note on the adjacent chart that 
maximum ohmic values shown for each 
wattage are three or more times that 
normally available. 

This development is the result of the 
installation of precision rib winding 
machines designed and manufactured by 
M.R.C. 

Unique in the industry. these precision 
machines produce a winding with 
extreme uniformity. as close inspection 
of M.R.C. ribwound resistors will reveal. 
The uniform winding allows turns to be 
applied much closer to each other and 
consequently significantly higher resis
tances are ach i eved. 

This means that lower ohmic value round 

wire power resistors may feasibly be 

replaced by HI-OHM RIBS with a signi

ficant saving in size. (For a given wattage 

rating, ribwounds are considerably 

smaller physically.) 

704 W. VIRGINIA ST .• MILWAUKEE, WI 53204 • (414) 271-9900 

Ribwound Resistors 

BASIC CONSTRUCTION 

Crimped ribbon resistance wire is edge
",ound and then locked to the ceramic 
core with vitreous enamel. Resistance 
wire is spot-welded to the terminal 
bands. Ribwound resistors can be 
furnished in fixed, adjustable, or tapped 
styles and are also available with cement 
coating. 

OHMS 

0.1 

0.15 

0.2 

0.25 

0.4 

0.5 

0.6 

0.75 

OHMS OHMS 

1.0 6.0 

1.25 8.0 

1.5 10.0 

2.0 12.0 

2.5 15.0 

3.0 20.0 

4.0 25.0 

5.C. 33.0 

Many 300 watt units are stocked in both fixed 
and adjustable styles. Listed are the more 
popular 300 watt ohmic values. All other 
wattage ratings and styles are made to order. 

WATTS CORE SIZE OHMIC RANGE# 

0.0. X 1.0. X L. FIXED ADJ. 

40 a,teX5'lsX2 .010-9.4 N.A. 

50 3'.X"zX2 . 010-6.1 N.A • 

60 3'4X 1'2X21'2 .010-12.2 N.A. 

75 3,.XI'2X3 . 010-18.3 N.A • 

90 DtlsX5'16X4 .016-28.0 .014-25.0 

100 3'4X l'zX3',z .013-24.0 .011-20.0 

110 3'.XI'zX4 .016-30.0 .014-26.0 

120 (1l0) 3,.X "2X41,z .020-36.0 .018-32.0 

135 3/.X I,zX5 .022-42.0 .020-39.0 

ISO 1 "SX3'4X4 .023-44.9 .020-39.0 

160 3/.X "2X6 .029-55.0 .027-51.0 

160 (155) t"aX3/.X41,. .025-49.0 .022-43.0 

175 l"aX3'4X4 liz .027-53.0 .024-48.0 

180 3/• X ",2XS'/2 .032-61.0 .030-57.0 

220 ,1'ax3'4X6 .041-80.0 .038-74.0 

225 (220) ,I'ax3'.X6 l,s .04D-112.0 .035-71.0 

240 (UO) tl'ax3'4X61/2 .041-89.0 .038-83.0 

300 (300) t 1 "aX3/4X8 "2 .057-125 .055-.119 

375 t"aX3'4XI0',z .074-lel .071-155 

400 t "eX3'4X 11'/4 .08P-174 .077-168 

400 (400) ~ s'aXl"aX8 lIz .066-159 .062-149 

420 t '/8X3/~Xt 13/4 .084-183 .081-177 

500 (500) lS'aX1"aX 10 1/2 .087-200 .083-200 

550 (550) tS'aXl"aXU3/4 .100-240 .096-230 

750* 2 ".XI "I.XI2 .140-166 .130-157 

1000* 2 ".XI·'.XI5 .183-210 .176-200 

1500* 2".XI·'.X20 .250-300 .240-290 

2000* 3".XI·'.X20 .300-390 .290-380 

• Standard resistance tolerance is +lOfl- closer on request. 
t Stock wattage - see stock Jist ·ruSpage. 
:I: Cement coating is standard rather than vitreous enamel 

PART NUMUR 

FIXED ADJ. 

9-32- r.l R 

12-32- r.l R 

12-40- r.l R 

12-48- r.l R 

9-64- r.l R !t 
12-56-r.lR It 

0 
12-64- r.l R II. 

12-72- r.l R It 
12-80- r.l R ~ 

18-64- r.l R III 
I-

12-96- r.l R ::l 
I-

18-68- r.l R i= 
III 

18-72- r.l R m 
::l 

12-104- ~GR III 

18-96- r.l R 
I-
::l 

18-98- r.l R 
m 
It 

18-104- r.l R III 
m 

18-136- r.l R " ::l 
18-168- r.l R Z 

18-180- r.l R 
I-
It 

26"136- r.l R 
« 
I\-

18-188- r.l R III 
~ 

26-168- r.l R « 
III 

26-188- r.l R III 
III 

40-192- r.l RC ::l 

40-240- r.l RC 

40-320- r.lRC 

52-320- r.l RC 

Wattages in parenthesis aze Navy ratings per MIl-R-15109, Form EW. 

UNIQUE HI-OHM RIBWOUNDS .....•....• 
•••.••..•••.••.••••••••.• • SAVE SPACE 

DEPT. EM, 704 W. VIRGINIA ST. MILWAUKEE, WI 53204 414-271·9900 
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704 W. VIRGINIA ST. MILWAUKEE, WI.53204 414·271-9900 

RESJ§TORS 

ON TIME DELIVERIES •.•••.••.•.••.•.•...... 
••••••••. .. • DATE GUARANTEED when required 

PCB Printed Circuit Board Resistors * 

1---- A±.03 
or to spec 

• 195 dia. 

FIXE!) pc::a'S 
FEATURES 

WATTS L A D MAX. OHMS 

3 ·1 0.6 13164 20,000 • Built·in standoff keeps board cool. 

5 I 114 0.9 13.164 38,000 • Mounting feet prevent rocking. 

7 I 518 La 13164 69,000 • Power rllings 3 to 20 watts. 
10 Z.I 1.7 13164 86,000 • Complete OHM range. 
15 2.1 1.7 5116 85,000 • One·piece, welded terminals 
20 2 liz 2.2 5116 113,000 • Rectangular leads .020 x .040 in. 

ADJUSTABLE PCB'S • Silicon ba.se coating. Vitreous 
enamel coating. available. 

WATTS L A D MAX. OHMS 
• Standard tolerance ±5%. 

IS 2.1 1.7 5116 2,000 * 
20 2 liz 2.Z 5116 3000 * • 20 PPM upon request. 

• Patent #3,462,651 
*=FOR HIGHER OHMS, CONSULT FACTORY 

TERMINALS TO CUSTOMER SPECIFICATIONS-Screw Lug,Quick·Connect . 

WATTS 

Ratings at 275°C rise 
showing benefit.of DIMENSIONS PART NUMBER 
mounting flush for 

full heat sink.tt 

Without Heat Sink With Heat'Sink A B C (Specify Terminal) 

20 45· I 17/ 1 & 17/8 IZMI6-Q t 

40 70 21/2 3 33/s 12M40-Q * r---'so' 
100 3 1 til 6 "4 t,s 4 9'16 12MS9-Q * 

4700 

1't Ratings based on mounting on steel panel 10" x 10" x .040"; (heat transfer to heat Slnk IS 

improved ~y the use of thermal conductive grease Or epoxy). 

C 
std. terminal Is 3/1'" wide with "ole, Type AB. 
Std. $ermlna! Is slnde quick connect, Type H .• 

Metal Case 

FEATURES 

• Rugqed yet small. 
• Highly stable. 

Axials 

APPLICA nONS 

• Electronic Circuitry 
• Printed Circuits 
• Radio, Televis.ion and 

Sound Reproduction 

• Miniatllre CO.ntrols 

• Matched expansion in core caps and coating for 
temperature stability. 

• Standard 5% tolerance over 1 ohm, available .in close 
tolerances on request. 

• Wattage ratings based on 325°C rise at 25"C ambient. 
• Standard Sizes-3, 6.5, 11 watts. 
• Leads Hot Tin Dipped. 

High Heat Sink-flush mounting dissipates 
heat. 
20 to 100 Watts higher on Specials 
auick Connect or Screw Terminals 
Save: Space -First Cost· Assembly Cost 

Patent #3,581,266 
WRITE FOR ADDITIONAL INFORMATION 

Ovals 

OVAL RESISTORS are for use where 
space saving is desired and where' the 
use of the 'Heat Sink' function of the 
metal chassis, rack or panel may be 
employed. Resistance tolerance' of 
+5% is standard except on low resis· 
tance and multi·tapped units. 
COATINGS of vitreous enamel or 
silicone base. are offered. 

OVALS are available in regular or 
miniature sizes; an original develop· 
ment of MILWAUKEE Resistor. 

A·1902 For manufacturers' s.alesaffiees, see yellow P1iges EEM 1985 
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[ .¥If£. ) .tA!~Y!~!lR~.!! 
704 W. VIRGINIA ST .• MILWAUKEE, WI 53204 • (414) 271-9900 

Grid Resistors * 

For High 

Current and 
High Power 

Circuits 

RESISTORS 

EXCLUSIVE PATENTED*, PRE~FORMED •..•...... 

. . . . • • • . GRID ELIMINATES WARPING PROBLEMS 

COMPUTER AIDED DESIGN -
All Milwaukee Grids are designed 
for the specific application involved 

at no extra cost. Without the 

constraints of standard resistance 
and current ratings, Milwaukee 
can offer a grid for your exact 

need, often at a considerable 
saving in cost. 

2 DECK BRACKET MOUNTED 

APPLICATIONS WHERE 

RUGGED MILWAUKEE GRIDS 

ARE IN USE.. ......... .. 

• Motor Starting 

• Speed Control 

• Braking 

• Power Systems 

• Heaters 

• Crane Controls 

• Dummy Load!" 

• Grounding Resistors 

• Feedback Resistors 

* Patent 3,212,045 

EXCLUSIVE, PATENTED*, PRE-FORMED ...... . 
. . . . . . GRID ELIMINATES WARPING PROBLEMS 

DEPT. EM, 704 W. VIRGINIA ST. MILWAUKEE, WI 53204 414·271·9900 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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EDGEWOUND RESISTORS ....•.......•• 
•.•..... HIGH POWER TO WEIGHT ,RATIO 

RESISTORS 

Edgewound Power Resistors 

New EDGE-POWER resistors 
complement Milwaukee Resistor's 
roundwire, ribwound and grid resistors 
which have been the industry's 
workhorse of electrical power 
dissipation for many years. 

A continuous range of resistor types are now 
available for your high current applications. 
EDGE-POWER falls naturally between MRC's 
ribwQund and grid resistors and allows full 
design versatility from one source. 

Because of the open coil construction of EDGE-POWER r.esistors, 
heat dissipation is efficient, and reasonable surges/overloads are 
easily accommodated. 

The heavy duty resistance-alloy coil is supported on specially 
designed porcelain insulators which provide insulation and proper 
turn-to-turn spacing. The end-slotlside-slot support bar provides 
versatility in mounting and adapts easily to many existing 
installations. 

Movable tap terminals are available as an option. Terminal 
hardware for cable attachment is provided as a standard item on 
all terminals and taps. 

Frame mounted load banks (as shown below) can be furnished 
with taps and jumpers to meet your circuit specifications (series, 
parallel or combination). Your load bank inquiries are invited: 

CUSTOM BUI L T or STANDARD ..... .-..... . 
........ . MRC MEETS YOUR EXACT SPECS 

" 
4700 

( r¥JK ) #t\!!UY!~!lR~.!! 
704 W, VIRGINIA ST, • MILWAUKEE, WI 53204 • (414),271-9900 

':; 

EDGE-POWER 

HIGH CAPACITY 
GOOD WEIGHTIWATTAGE RATIO 

Typical Applications of EDGE-POWER 

resistors include motor control (starting, 
plugging, speed control and braking), 
load dumping, ballast, current limiting, 
and voltage dropping, Edgewound 
resistors are commonly found in: 

• Overhead Cranes 
• Locomotives 
• Lift Trucks 
• Art:: and Spot Welders 
• Battery Lines / Chargers 
• Plating Baths 
• Elev{ltors 
• Power Supplies 
• Many Industrial Controls 

. A·1904 For manuf/icturers' sales offices, see yellow pages EEM 1985 
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MOTOR CONTROL.............. ....... f a..&Dr ] ~I· "'·UKEE 
· ... LOAD DUMPING, CURRENT LIMITING -W-- ........ RESISTOR CORPORATION 

704 W. VIRGINIA ST .• MILWAUKEE, WI 53204 • (414) 271-9900 

Edgewound Power Resistors 
DIMENSIONAL DATA 

FORM 3 FORM 4 FORM 5 FORM 6 FORM 7 FORM 8 

600 WATT 800 WATT 1,000 WATT 1,200 WATT 1,400 WATT 1,600 WATT 

ABC ABC ABC ABC ABC ABC 

12% 11 8% 15% 14 11% 18% 17 14% 21% 20 17V4 24% 23 20% 27% 26 23% 

Wattage rating based on 3750C rise above an ambient of 400C 

• Six lengths and 29 current ratings are available. 

• Resistance elements are continuously wound from resistance alloy ribbon. 

• End terminals are brazed permanently to the resistance element for reliable electrical connection. 

• The resistance coil is edge-mounted on captivated porcelain insulators whi,ch maintain turn-to-turn spacing 
and provide isolation from the support bar. 

• s.upport bar utilizes. side-slotlend-slotdesign for mounting versatility. 

• Movable tap terminals are available - See part number Z-5698 below. 

• See ES-712 below for terminal hardware detail. 

• See Bulletin 19B for available current ratings, resistance values and part numbers. 

MOVABLE TAP 
TERMINAL 

,Part Number Z-5698 

-1 ~o./l93 Typ. 

CUSTOM BUILT or STANDARD ....•....... 

. . . . . . . . . MRC MEETS YOUR EXACT SPECS 

ES-712 
Yc" Plain Washer 

~
V'_20 x lI," Hex Nut 

14 .. Plain Washer 

fffi:~",:,.7.. 

Standard Terminal Hardware 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1905 
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PRECISION THICK/THIN FILM 
CHIP RESISTORS 

=JMI=JSl=JIf= 
MINI-SYSTEMS, INC 

20 David Road, P.O. Box 69, North AttlebOro, MA 02761 
TELEPHONE: (617) 695-0203 - TWX NO, 710-348-0564 

BONDING AREAS -,-----.... 
RESISTOR 
BOOY 

96% ALUMINA 
, SUBSTRATE 

MINI-SYSTEMS, INC., thick/thin film chip resistc)'r components are ideallY suited for 
the fabrication of microelectronic circuits where tight resistance tolerance, wide range 
of resistance values, or short production runs make the conventional screening and 
firing of thicklthin film resistance networks too costly. MINI-SYSTEMS, INC., chip 
resistors are made from a carefully engineered selection of materials. Geometries are 
mechanically precise and uniform. Careful testing and inspection result in the highest 
quality resistors. ' 

STANDARD "MSR" SERIES 
• Sizes Available: .035" x .035" up to .661" X .494". 

• POlS Rating (25°C free air): 40 mWto 15 W. 

• Resistors manufactured with palladium silver or platinum 
gold. 

• Tolerances available: ±.5%, 1%,2%,5%,10%, and 20% 
for niost resistance' values. 

• All types available in untinned versions"for conductive epoxy 
attachment. ' 

• Hi-Rei screening available on all resistor types. 

• Backside metalization available upon request. 

• "Flip-Chip" resistors are solder tinned (SN-62). 

• Wire bond resistors have gold metalization optimized for 
wire bonding. 

• Sandwich metalization standard on all wrap-around resistors. 

• Wrap-Around Terminations 

POlS Rating 
25°C 

WA- Size (L x W) (Milliwatts) Ohmic Range 

10 .040 x .037 35 10 to 75MO 

4 . 057 x .052 250 10 to 100MO 

13 .083 x.052 400 10 to 100MO 

9 . 110x.052 500 10 to 100Mn 

7 .110 x .102 1000 10 to 100Mn 

24 .160 x .052 600 '10 to 100MO 
• Other standard sizes available. 
Write for free literature with detailed resistor chart. 

ESTABLISHED RELIABILITY 
QPL MIL-R-55342 

CHIP RESISTORS FOR ALL 
CRITICAL APPLICATIONS 

• Sizes 55342/1 through 16 

• Terminations Available: S, R, W, T, U 
• Tolerances Available: F, G, J, K 

• Meet or exceed Characteristic K 

• Delivery: Typically 4 weeks ARO / 

NEW LOW COST "JR" SERIES 
COMPUTER/INDUSTRIAL GRADE 
WRAP AROU~D CHIP FJESISTOR 
TYPE #JR13 - .075(L) x .050(W) x .017(T) 

• Resistance Range: 100 to 10M!} to standard EIAIMILIiEC 
resistance decade values. 

• PDIS Rating (25°C free air): 200 milliwatts. 
• Untinned for either epoxy or solder attachment. 
• Delivery typically 2 weeks ARO. 

THIN FILM 
MSTF-2 SERI ES MSTF-3 SERIES 

(.020" x .020") (.030n x .030") 

MSTF-4 SERIES CUSTOM NETWORKS 
(.040" x .040") 

MSTF;.3, FORMAT A MSTF-3 FORMAT B 

• Nichrome Of Tantal'oni' Nitride 

• Choice of Substrates: 
a) Oxidized Silicon - .010" ±.003" 

Oxide Thickness - 1 0,000 A min . 
b) Ceramic,g9.6% -.010" ±.001" 

• Values range through the RETMASeries from 10 up to 
10 megohm, depehding on chip size . 

• Tolerances: ±20%, 10%,5%,2%,1%,0.5% and 0.1% for 
most values. 

• Backside gold available (3,000 A typ.) on request. 

• MSTF-3 series includes standard center tap dual resistor 
pattern. ' 

• Visual requirements designed to meet MIL-STD-883 Method 
2010.6 with full lot traceability of material and processing. 

• Bond pad size: .005" x .005" minimum. Bond pad conductor 
material: Gold (20,000 A typ.) standard. Bondable with nor
mal wire bonding methods, such as thermocompression, 

. thermosonic, or ultrasonic. 
• Nichrome resistors passivated with silicon dioxide (5,000 A. 

typ.) for moisture protection and reliability. TCR (absolute) 
can be provided from 0-25 ppm. Special TCR's available on 
request. ' 

.• Noise: -30 to -35 dB typical for most values. , 

• Stability: 0.05%, max. 0.02% typical. ± .003% typical Ratio. 
(After 1000 hours @ + 125°C,) 

• Trimmable: Designed for later active trimming with Xenon or 
, YAG Laser. 

• Chip or Packaged 
FOR ANY CUSTOM REQUIREMENTS, CONTACT FACTORY 

THICKITHIN MULTILAYER SUBSTRATES/ 
HYBRID MICROCIRCUITS ' , 

, MINI-SYSTEMS, INC. has the latest materials technology pro
cessing capabilities for thick film multilayer substrates/,mono
lithic thick fUm substrates, and custom resistor networks 
coupled with complete facilities for hybrid assembly, packag
ing, and testing. Fully automatic wire boliders and fully auto
matic laser trim systems give substantial production quantity 
capabilities. ' 

A-1906 For manufacturers' sales offices, see yellow pages EEM 1985 
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sip 
resistor networks 

.100 MAX. 
f.---- L MAX.------i ---j I 

go" 
.9X102G <l18125 H 

,"---="-=--=~o;:::;r"""\:::r=-=-<=~L_ 

1.-- .100 

.125 MIN . 

. 150 MAX. --'-r ---H-- I 

.020 
(unit: in.) 

Va Watt H = .200 
Va Watt H = .250 
114 Watt H = .336 (Except RSC_Y-.250) 

X-CIRCUIT Y-CIRCUIT 
No. of No. of 

No. Pins Elements L No. Pins Elements 

4 3 0.395 6 3 

5 4 0.495 8 4 

6 5 0.595 10 5 
--

7 6 0.695 12 6 
--t-------.. -

8 7 0.795 
--f-.----- Z-CIRCUIT 

9 8 0.895 

10 9 1.024 

11 10 1.100 

12 11 1.200 

13 12 1.300 

SPECIFICATIONS 
Electrical 

Temp. Range: 
Resistance Range: 

No. of 
No. Pins Elements 

6 8 .-

8 12 

9 14 

10 16 

-55°C to +125°C 
470 to 750Kf! 

L 

0.595 

0.795 
--

1.024 r-----.-
1.200 

L 

0.595 
--
0.795 

0.895 

1.024 

I!!!i!I ERiE I 
MURATA ERIE NORTH AMERICA,INC. 

X-Circuit - Parallel 

JRIRI 11 
12 Elements Max. N = Pins 4 through 13 

Y -Circuit - Discrete 

iW1 iWl II I'tl 
cb ®® ct II @ @ 

N = 6,8, 10 and 12 Pins 
6 Elements Max. 

Z-Circuit - Double Termination 

1 

16 Elements Max. 

Power Derating 
Characteristics: 100% 

I 
I 
I 

--- :------- I 
I I 
, I 

N =6, 8,9 and 10 Pins 

Resistance Tolerance: 
Temp. Coefficient: 

(22f! to 1Mf! available on special request) 
±2% (G), ±5% (J), ±10% (K), ±20% (M) 
±200 ppm/DC max. Mechanical . 

I I 
I I 
I I .......... 

'-----:id'<s --""'7:;;;~:-----:--:!:,-'> H500C 

AMBIENT TEMP. (OC) 

Power: 
(±100 ppm/DC max. on special order) 
RSC-125 mW max.! resistor or 1.5W 
max.!package (whichever is smaller) 
RSH-250 mW max/resistor or 2.5W 
max.!package (whichever is smaller) 

STANDARD RESISTANCES 
Res. (ohms) Code Res. (ohms) Code 

100 101 lK 102 
150 151 1.5K 152 
220 221 2.2K 222 

r-----1~~ 
331 3.3K 332 
471 4.7K 472 

680 681 6.8K 682 

TYPICAL RESISTANCE COMBINATIONS· 
R,/R, R,/R, 

160/240 330/390 
180/390 330/470 
220/330 330/680 

PART NUMBERING SYSTEM 

SINGLE IN-LINE 
RESISTOR NETWORK 
RSC = VaW 

I 
NO. OF PINS 

R,IR, 

330/390 
1.5K/3.3K 

3K/6.2K 

RSC -,- 6 
T 

CIRCUI'T TYPE 
X = Panillel 
Y = Discrete 

X 
T 

Substrate Material: 
Resistor Material: 
Lead Pull Strength: 
Lead Material: 

Res. (ohms) Code 

10K 103 
15K 153 
22K 223 
33K 333 
47K 473 
68K 683 

Alumina 
Cermet, thick film 
2lbs. 
Tinned Copper Alloy 

Res. (ohms) 

lOOK 
150K 
220K 
330K 

470K 
680K 

Code 

104 
154 
224 
334 
474 
684 

.. 
• Note 1: In additIOn to R,- R, resistance combinations, the tYPIcal resIstor 

combinations shown in the chart are available on special order 
2: HC networks also available. Contact Murata Erie for technical 

details. 
MARKING: Pin 1 Location 

No. of Pins 
Circuit Type 

102 
T 

G 
T 

RESISTANCE CODE 

Res. Value 
Tolerance 
4 RSH 1f4W only 

, I 
RESISTANCE TOLERANCE 
G == ±2% K = ±10% 
J = ±5% M = ±20% 

RSH = 1f4W Z = Double Termination 

First two digits are signifi
cant. Last indicates num~ 
ber of zeros. 

I!!!i!I ERiE I 
MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1907 
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posistor® positive temperature 
coefficient resistors I"'lD ERIE I 

MURATA ERIE NORTH AMERICA,INC. 

Murata Eri~ Pos~rs are oasically positive temperature coefficient 
resistors with a very well defined resistance-temperature "knee" and 
the uliique ability to "switch" relatively large amounts of power. They 
may also be used as self-regulating heating devices at useful power 
levels and as control devices for high power heaters. Applications 
.include temperature sens.ing, over t~mperature and over current pro-
tection and motor starting to name a few. ' 
Products utilizing Positors are extremely safe and reliable and offer 
all of the design, manufacturing, repair and sales advantages of solid 
state technology. 

• Compact 
• Reduced component count 
• Extremely reliable 

• Long term reliability 
• Shock and vibration immunity 
• Nonflammable case and 

insulation 'available 
• "Step less" temperature control • No electrical or acoustical noise 
• Simple repair or replacement • No electrical contacts 

FOR MOTOR STARTING FOR DEGAUSING 
Provides a smooth, solid state 
electronic starting device for single 
phase motors utilizing a split
phase starting winding or for PSC 
motors as a direct replacement for 
starting capacitors and switches. 

FOR SEMICONDUCTOR OVERLOAD 
PROTECTION 
Senses the case temperature of 
high power semiconductors and 
appropriately reduces the power 
dissipation when dangerous power 
or current levels are reached by 
switching to a high resistance state 
and reducing base bias current. 

FOR CIRCUIT PROTECTION 
Provides overcurrent protectIon in 
a variety of applications. When 
connected In serie.s with the pro
tected device, Posistors limit the 
circuit current to a predetermined 
value - above that value they 
switch to a high resistance state 
and limit the current to a safe level. 

FOR FREEZE PROTECTION 
Designed for water filled pipe 
freeze-protection. Self-temperature 
regulating. As temperature de
creases the Posistor power dissi
pation increases creating .more 
heat that is conducted to the pipe 
(approximately 25 watts @ - 20"C). 

_ERIE \ 

Used in series with CRT degaus
ing coils, the Posistor functions as 
an automatic switch that goes to 
a high resistance state in' a fixed 
time period after power is applied, 
effectively eliminating the current 
that flows through the degausing 
coil. 

FOR TRANSFORMER PROTECTION 
These devices are .connected me
chanically to the transformer core 
and electrically in series with the 
transformer primary . .If core tem
perature exceeds temperature 
specs, the Posistor switches to a 
high resistance state and limits 
input current. It resets automati
cally when temperature returns to 
normal. 

FOR HIGH POWER HEATING 

PELLET HEATERS 

Posistors for heating are self-tem
perature regulating with fast ther
mal response and power ratings to 
170 watts. 

Basic Posistor elements are avail
able in a variety of shapes and 
electrical characteristics to meet 
custom application requirements. 

MURATA ERIE NORTH AMERICA, INC .• 148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (4114) 952-9717 Telex: 54-2329 TWX:, &10-766-1531 
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high voltage resistors 
III!iD ERiE I 
MURATA ERIE NORTH AMERICA, INC. 

""'i!I ERiE I 

HV resistors 
Murata Erie's line of high voltage resistors 
are designed to replace high voltage car
bon film resistors and feature an extremely 
rigid alumina substrate with a deposited 
thick film resistance element for maximum 
electrical and mechanical stability. 

Three models are offered - the P Series is 
for subassemblies that will be encapsulated 

SPECIFICATIONS 

Voltage Range 
Resistance Range 
Power Rating 
Operating Temperature Range 
Temperature Coefficient 
Tolerance 

in epoxy resin after assembly, the D Series 
which is supplied completely encapsulated 
and the F Series which is supplied encap
sulated but without leads. 

Murata Erie's application enginAers are 
available to aid in the selection of exactly 
the right high voltage resistor to meel 
specific application requirements. 

10 to 35 KV 
1 to 5000 Megohms 
'3 to 5 Walls at - 70°C 
- 25°C to + 130°C 
±150 ppm/DC 

±2% to ±20% 

focus adjusting resistors 
Murata Erie's focus adjusting resistors are 
designed to meet the stringent demands of 
high voltage CRT power supply applications. 
They are offered in a variety of configurations 

including those with integral capacitors and 
multiple taps such that most application 
requirements can be easily met. 

TYPICAL CHARACTERISTICS 
Item Condition Performance 

Rated Power Ambient Temperature: - 20°C to + 70°C 3WMax. 
Temperature Coefficient Ambient Temperature: -20°C to +120oC ±300ppm/oC 
Voltage Coefficient Impressed Voltage: 1/10 Rated Voltage ±3 ppmIVolt 

(to rated Voltage) 
Load Life Ambient Temperature: 70°C; Impressed Voltage: .6R ~ ±5% 

Rated Voltage; Impressed Time: 1000 hours 6N~ ±3"10. 
(90 minutes ON, 30 minutes OFF) 

Humidity Ambient Temperature: 40°C; Relative Humidity: .6R ~ ±5% 
Characteristics 95%; Shelf Time: 1000 hours 6N:S; ±3"10. 
Thermal Shock 1 cycle is -30°C (1 hour) to +130°C (1 hour)- 6R~ ±3"10. 
Characteristics Repeat 1 0 cycles 6N:S; ±2"10. 
Withstanding Voltage Impressed Voltage: 1 V2 Rated Voltage; .6R~ ±3"10. 

Impressed Time: 1 minute No failure 
ll.A denotes variation of reSistance value. ll.N deno'(~s variation of tapped resistance ratio. 

MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 
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......... 'M NIC COMPONENT. S CQRPORATION 
I R; FIXED RESISTORS . 

RESISTORS 
GENERAL 

SPECIFICATIONS 
AND PRODUCT LIST 

t 

I., PRODUCTS LIST 
Type Series Power Maximum Resistance Resistance Temperature 

Number Rating Working Range Tolerance Coefficient 
@70'C Voltage (ppm/oC) 

Carbon Film NCF16 0.16W 200V 10 - 1M!! ±2,±5% +350 450 - o· 1300 
Carbon Film NCF25 O.'£5W 3UOV 1.0 - 10MlI +2, +5% +350 450 - a 1300 
Carbon Film NCF50 0.50W 350V .U '- luMfl ±2, ±5% +350 450 - 0 1300 
Carbon Film NCF1W lW 500V 1.0 - 5.1M!! ±2, ±5% +350 450 - 0 1300 
Metal Oxide Film NM01W lW 350V 1.0 - 100KlI ±2, ±5% ±350 
Metal Oxide Film NM02W 2W 350V 1.0 - 100Kfl +2, +5% +350 
Metal Oxide Film NM03W 3W 500V 1.0 - 100Kll +2, +5% +350 
Metal Oxide Film NM05W 5W 750V 5.1 - 240K!! +2, ±5% ±350 
Metal Oxide Film NM07W 7W 750V 5.1 - 240Kfl ±2, ±5% 

,. 
±350 

Metal Film NMR25 U."£oVV "£OUV 1U - 1M!! ±0.5, ±1, :1:2% ±"£5, -:l:ou, ±IW 
Metal Film NMR50 u.ovv 30UV 1U - 1M!! ±0.5, :!"1, :!"2% +25, ±ou, ±lw 
Metal Film NMR1W lW 500V 20 - 1M!! +0.5, +1, +2% +25, ,'50, +100 
ZERO OHM NZ025 JUMPER TYPE INSULATED RESISTORS 

Note. Higher and lower resistance values are available upon request. 

II. GI:NERAL SPECIFICATIONS 

A. ELECTRICAL CHARACTERISTICS 

1. POWER 
The power rating is the maximum power which can be applied to the resistor continuously at the specified ambient 
temperature. 

2. RATED WORKING VOLTAGE 
The rated working voltage is the maximum DC voltage or RMS value of AC voltage which can be applied to the resistor at 
the specified ambient temperature, and witl be calculated by the follovving formula: 

RATED WORKING VOLTAGE = J POWER RATING (W) x NOM. RESISTANCE (!I) 
However, the resistor can not be used over the specified MAXIMUM WORKING. VOLTAGE. 

3. MAXIMUM WORKING VOLTAGE 
The maximum working voltage is the maximum limitof DC voltageor RMSvalue of ACvoltage which can beapplied tothe 
resistor at the specified ambient temperature. 

4. OVERLOAD VOLTAGE 
The overload voltage is 2.S times of rated working voltage which can be applied on the resistor in a period of Ssecondsat 
the specified ambient temperature. However, the resistor can not be used over the specified MAXIMUM OVERLOAD 
VOLTAGE even for a short period. 

S. PULSE LOAD VOLTAGE 
The pulse load voltage is the maximum pulse voltage specified in JIS CS202, 5.11 which can be applied on the resistor at 
the specified ambient temperature, and will be calculated by the following fQrmula: 

1 
E,,= POWER RATING (W) x RESISTANCE (!I) txT (t: time of pulse, f: test frequency) 

However, the resistor can not be used over the specified MAXIMUM PULSE VOLTAGE. 

B. MECHANICAL CHARACTERISTICS 

1. LEAD PULL TEST 
The lead wire shall withstand steady pull of the following weight applied axially to the lead wire forthe minimum period of 
10 seconds. without any breakage or damage: 

Nom. Lead Diameter O.4t/>mm 0.8q,mm & over 
Steady Weight ·l.OKgs. 2.SKgs. 

2. LEAD BEND TEST 
The lead wire shall withstand minimum 4 bends of 90° rotation without any breakage or damage, when the resistor is 
placed in a vertical position and is applied with a weight of O.SKgsfor 0.4-0.Sq,mm or 1.lKgs for 0.6q,mm and over lead 
~ffi. .,' . 

3. SOLDERABILITY 
The lead wire is immersed into 10% rT)ethandl or isopropyl alcohol of rosin by weight for a period of 2±0.S seconds. Then, it 
shall be dipped into molten solder (60% Sn & 40% Pb) melted at 230±5°.C for a period of 5±1 seconds approximately 
1.Smm from the body of the ffisisto'r. A new adhering coating ot" solder shall cover minimum 9S% of the surface being 
dipped into solder .. 

4. RESISTANCE TO CLEANING SOLVENTS 
Color coating or marking shall remain legible after cleaning by solvents such as isopropyl alcohol, trichloroethylene, 
freon TF/TAC, xyliene etc., in form of liquid or gas. 

NIC COMPONENTS CORP. 238 Route 109, Farmingdale, New York 11735. (516) 694-0060~ (800) 645·9333, 9222 

NORTH AMERICAN OPERATIONS NIPPON INDUSTRIES COMPANY lTD. 
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INDUSTRY'S FINEST 
RESISTORS 
MIL-R-39007 
ESTABLISHED RELIABILITY 
FAILURE RATES M, P, AND R 
.01%/1000 HRS. 
RESISTANCE TOLERANCE ±1% 
TEMPERATURE COEFFICIENT 

±20 PPM/oC MAX. 100 
AND HIGHER 
±50 PPM/oC MAX. 10 TO 100 
:±90 PPM/oC MAX •• 10 TO 10 

SAGE SILICONE COATED fixed wire-wound 
units are not ordinary power resistors. They 
provide remarkable miniaturization vs. re
quired wattage performance. Sage has pio· 
neered the area of power handling capacity 
combined with precision and stabi lity features 
ordinarily associated with Mil·R-93 resiStors. 

TYPE S: CONSTRUCTION 
Showing ceramic core, space single layer 
winding, welded to stainless steel cap, and 
multiple layer coating. 
Copperweld leads 60/40 Hot Solder Dip. Lead 
Length 2" ±X.* is supplied on all sizes unless 
otherwise specified on purchase order. 

• Except 2505 and 500S Styles, which are 1112" 
minimum. 

TYPE SB & NSB: HIGH WATTAGE 
COMMERCIAL BERYLLIA CORE 
RESISTORS 

Standard Approx. 
Solderable Rated Watts Grams 

Leads G V Weight 
2505B 1 1.5 .18 
5005B 1.5 2 .28 

10005B 2.25 2.75 .32 
12005B 3.5 4.5 1.0 
12405B 4 5 1.1 
12505B 4.5 6 1.2 
13005B 6 8 1.8 
15005B 7 9 3.6 
16005B 9 12 4.2 
17(}05B 14 18 7.3 

TYPE S RESISTOR ITEM 
DESCRIPTION 
Sage Part Number identification consists of a 
combination of numerals and letters according 
to the following guide. This is the nomencla
ture ordinarily marked on resistors and it fully 
serves the purpose of purchased item descrip
tion except for limited cases of special test
ing. Note that grouping of characters is not 
constant, but varies to fit descriptive need of 
a given part. ": 

STYLE DESIGNATION 

1500 S 
NS B 2740 1 I T -L±%tolerance 

LNominal Value, Ohms 
(decimal symbol, as 

if - reQu!red, is used in both 
app l"cable nominal value and 

I tolerance) 

L eore Milterial and Process 
Classification: 
Blank entry indicates 
regular steatite core, 
commercial processing 
A = alumina core, 
commercial processing 
B = beryllia core, 
commercial processing 
P = alumina core, 
High Rei processing 
M = beryllia core, 
High Rei processing 

S = single layer wound 
NS = non-inductively wound 

Body type, size, lead details per catalog chart 

4700 

RESISTORS 

TYPE DESIGNATIONS 
DETAIL MIL WATTS AVAILABLE RESISTANCE 

MIL STYLE SPEC. NO. SAGE STYLE @ 25°C RANGE 
RWR805 18E 10098M 2 .101l to 2.67K 
RWR80W 18E 10078M 
RWR815 19C 259SM 1 .101l to 1.0K 
RWR81W 19C 257SM 
RWR895 IIlC 12495M 3 .100 to 4.12K 
RWR89W IIlC 12475M 
RWR845 110C 15095M 7 .100 to 12.4K 
RWR84W 110C 15075M 
RWR715 150 1259SP 2 .101l to 16.2K 
RWR71W 150 12575P 
RWR74S 16C 15095P 5 .101l to 12.1K 
RWR74W 16C 15075P 
RWR788 17C 17095P 10 .100 to 39.2K 
RWR78W 17C 1707SP 

EXAMPLE PART DESIGNATION: 
RWR-74 S 49R9 F R 

Body Style;:;erminals ------------Nominal res., O. ThJe significant 
S - Solderable digits plus fourth indicatmg 

I T 
Tolerance Life failure rate 
±1% 

W - Weldable number of zeroes. Below 1000. 
N - Non-inductive R-decimal and following digits 

are significant. 

MIL-R-26E TYPE DESIGNATIONS 

MIL 
STYLE 
RW55V 
RW56V 
RW67V 
RW68V 
RW69V 

EXAMPLE: 

SAGE 
STYLE 
19005 
19505 
15505 
17005 
12005 

RW69 ----r 
Body Style 

DEFINED OHMIC RANGE 
MIL Single layer wound 

WATTS .00175 min. wire dia. .001 min. wire dia. 
7 .1-5100 

14 .1-9100 
6.5 .1-3600 .1-8200 

11 .1-8200 .1-20K 
3 .1-910 .1-2K 

V 471 
T I 

Characteristic, Nominal resistance, Il. Two significant digits plus 
Vonly third indicating number of zeros. Below 100R = 

(3500 C max.) decimal and last digit is signifcant. 
TOLERANCE: ±5% for values 1Il and up; ±10% below 1Il. 
TC: ±260 ppm/DC 200 and up; 400 ppm/DC below 200. 

MIL 
STYLE 
RW70U 
RW74U 
RW78U 
RW79U 
RW80U 
RW81U 

EXAMPLE: 

SAGE MIL 
STYLE WATTS 
10005 1 
15005 5 
17005 10 
12405 3 
10005B 2 
2508B 1 

RW70 ---,
Body 
Style 

U 
T 

Characteristic, 
Uonly 

(275°C max.) 

DEFINED OHMIC RANGE 
VOLTAGE Max. for .001" 

Max. Min. wire (Navy) 

- .1 1210 
300 .1 12100 
720 .1 40200 
135 .1 3570 

- .1 1240 
25 .1 649 

49R9 ---,-
Nominal resistance, Il. Three sig
nificant digits plus four indicatin~ 
number of zeros. Below 1000R deCI
mal and following digits are sig-
nificant. 

Max. for .0008" 
wire (all other) 

3160 
38300 
90900 
10500 
3160 
-
F 

T 
Tolerance ±% 

F = 1.0% 
B = .1% 
0= .5% 

TC: ±30 ppm/DC 100 and above/±50 ppm/DC 1Il to 1O'0/±90 ppm/DC below 10. 

WATTAGE DATA 
(25°C AMBIENT) BODY 

SAGE- PHYSICAL DATA DIELEC- STD. RESISTANCE RANGE 
SAGE CAPABILITY LEAD TRIC 
BODY CHAR. CHAR. WIRE BODY BODY STRENGTH REGULAR NON-
STYLE IND. G OR U V AWG LENGTH DIAMETER VOLT WINDING INDUCTIVE 

NO. STD. 275°C 350·C NO. INCHES INCHES rms MIN. MAX. MIN. MAX. 

1005 1 1.2 1.7 24-.020 .400 Nom." .094±.031 500 0.1 8400 10 3000 
200S 2 2.1 3 24-.020 .400 Nom." .125±.031 _500 0.1 11,000 10 3900 
2505 .25 .6 1 24'.020 ;2SO±.031 .078±.016 500 0.1 3800 10 1350 
300S 3 3 3.6 24-.020 .400 Nom.* .187±.031 500 0.1 15,000 10 5300 
S005 .5 .9 1.2 24-.020 .312+.031 .078±.016 500 0.1 5000 10 1750 

1000S 1 1.2 1.7 24-.020 .406±.031 .094±.031 750 0.1 8400 10 3000 
11005 2 2.3 3.4 20-.032 .500±.062 .125±.031 1000 0.1 15,000 10 5500 
12005 2,3 3 4 20-.032 .500±.062 .187±.031 1000 0.1 20,000 10 7000 
12405 3 3.2 4.2 20-.032 .562±.062 .187±.031 1000 0.1 24,000 10 8400 
12505 2,3 3.5 5 20-.032 .812±.062 .187±.031 1000 0.1 40,000 10 14,000 

13005 3 4.2 5.S 18-.040 .625±.062 .250±.031 1000 0.1 30,000 10 10,500 
1400S 3,4 4.3 5.6 18'.040 .750±.062 .250±.031 1000 0.1 42,000 10 15,000 
1500S 5 5.3 7.5 18-.040 .875±.062 .312±.031 1000 0.1 71,000 10 25,000 
15505 5 6 8 18·.040 1.000±.062 .312±.031 1000 0.1 88,000 10 31,000 
1600S 7 7 9 18-.040 1.219±.062 .312±.031 1000 0.1 114,000 10 40,000 

1700S 10 10 12 18-.040 1.781±.062 .375±.031 1000 0.1 230,000 10 80,000 
19005 7 10 12 18,.040 1.375±.062 .431±.031 1000 0.1 210,000 10 73,000 
1950S 10 II 15 18'.040 1.437±.062 .431±.031 1000 0.1 314,000 10 llO,OOO 

" Clean lead to clean lead = .450 Max. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1911 
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OHMITE® Series 44 OHMICONE® 50/0 Tolerance 
MIL·R·26~ial Lead Resistors 

IN ACCORDANCE WITH 
RW.67Y.-.. RW·68Y - RW·69Y 

DIMENSIONS; Inches (mm) 

Ohmite 
Series 41J_ ' 421- 43.1-

Mll·R·26 None None RW69V_, 
Designation 

Wattage 1 2 3 
(A) Max. .437" .406" .563" 
19th. Ul.lmm} UO.3mm) U4.3mm) 

(B) Max. .125" .219" .25()11 
Dia. (3.2mm) (5.6mm) , (6.4mm) 

Lead 11fz" 22 GA 20GA 20GA 

45J_ 40J_ 

RW67V_ RW68V_ 

5 10 

.937" 1.843" 
(23.8mm) (46.8mm) 

.343" .406" 
(S.7mm) UO.3mm) 

ISGA IS GA 

conformal silicone ceramic 
axial lead, wirewound re,istors 
Series 44 Ohmicone" conformal silicone ceramic power resistors are 
designed for a wide range of commercial, industrial, and communications 
equipment and systems. Resistors feature low, stable T.C.; all welded 
construction; and operation under high temperature conditions. 

ELECTRICAL; 
Tolerance:·±5%. 
Temperature Coefficient: <10 - ±90 ppm/DC; 1 to 100 - 0 ±50 

ppm/DC; 100 & greater - 0±20 ppm/DC. 
Dielectric Withstanding Voltage: 1000 VAC for 3·5·10 Watt sizes, 500 VAC 

for 2 Watt and 250 VAC for 1 Watt size. 
Overload, Short Time: lOX rated wattage for 5 seconds (5W and larger); 

5X rated wattage for 5 seconds (3W and smaller). 
Wattage: 1, 2, 3, 5, and 10 Watt sizes. 
Inductance: Varies with no. of turns and wire size. Standard units have 

single layer winding. 
Non·inductive (ARYTON·PERRY) windings available 

MATERIALS; 
Core: Ceramic, resistant to thermal shock and wide variations in tem· 

perature. 
Resistance Element: High grade resistance alloy wire, single layer winding. 

leads and resistance elementS welded to metal end caps. 
Coating: High performance conformal silicone ceramic. 
leads: Solder coated. 

DERATING 
Wattage is based on 25°C Free Air Rating. For high temperature operatkln, 
derate linearly from 100% @ +25°C to 0% @ 275°C. 

, 
CATALOG NUMBERS CATALOG NUMBERS CATALOG NUMBERS 

RW69 RW61 RW6B RW69 RW67 RW6B RW69 RW67 RW6B 
OHMS 1 Watt 2 Watts a Watts 5 Watts ·tOWalls OHMS 1 Wall 2 Walls a Walls 5 Walls 10 Watts OHMS 1 Wall' 2 Walls a Walls 5 Watts 10 Walls 

.1 41JR10 42JR10 43JR10 45JR10 40JR10 56.0 41J56R 42J56R 43J56R (45J56R) (40J56R) 1000 41J1KO 42J1KO 43J1KO (45J1KO) 40J1KO 

.15 41JR15 42JR15 43JR15 45JR15 40JR15 62.0 41J62R 42J62R (43J62R) (45J62R) 40J62-R 1100 41J1Kl (42J1K1) 43J1Kl (45J1Kl) 40J1Kl 

.2 41JR20 42JR20 43.JR20 45JR20 40JR20 68.0 41J68R 42J68R 43J68R 45J68R 'AOJ68R 1200 41J1!<2 - . 43J1K2 (45J1K2) 40J1K2 

.3 41JR30 42JR30 43JR30 45JR30 40JR30 75.0 41J75R 42J75R (43J75R) 45J75R ~OJ75R 1500 41J1K5' 42011K5 43J1K5 (45J1K5) 40J1K5 

.4 41JR40 42JR40 43JR40 45JR40 40JR40 82.0 41J82R 42J82R 43J82R 45J82R '40J82R 1800 41J1K8 .,... 43J1K8 (45J1K8) (40J1K8) 

.5 41JR50 42JR50 43JR50 45JR50 40JR50 100 41Jl00 42Jl00 43Jl00 45Jl00 40Jl00 20bo 41J2KO - 43J2KO 45J2KO 40J2KO 

.75 41JR75 42JR75 43JR75 45JR75 40JR75 120 41J120 42J120 43J120 (45J120) 40J120 2200 41J2K2 - 43J2K2 45J2K2 40J2K2 
1.0 41J1RO 42J1RO 43J1RO 45J1RO 40J1RO 125 (41J125) (42J125) (43J125) 45J125 4OJ125 . 2500 41J2K5 - 43J2K5 (45J2K5) 40J2K5 
1.5 41J1R5 42J1R5 43J1R5 45J1R5 40J1R5 150 41J150 42J150 43J150 45J150 4OJ150 2700 (41J2K7) - 43J2K7 (45J2K7) (40J2K7) 
2.0 41J2RO 42J2RO 43J2RO 45J2RO 40J2RO 180 41J180 42J180 43J180 (45J180) 40Jl80 3000 41J3KO 42J3KO 43J3KO 45J3KO 40J3KO 

2.2 41J2R2 42J2R2 43J2R2 45J2R2 40J2R2 200 41J200 42J200 43J200 45J200 40J200 '. 3300 - - 43J3K3 45J3K3 40J3K3 
3.0 41J3RO 42J3RO 43J3RO 45J3RO 40J3RO 220 41J220 42J220 43J220 (45J220) (40J220) 350,0 - - (43J3K5) (45J3K5) (40J3K5) 
4.0 41J4RO 42J4RO 43J4RO (45J4RO) ,40J4RO 225 (41J225) (42J225) 43J225 (45J225) 40J225 • 3900 - - 43J3K9 45J3K9 40J3K9 
5.0 41J5RO 42J5RO 43J5RO 45J5RO 40J5RO 250 41J250 42J250 43J250 45J250 40J25Q. 4000 - - (43J4KO) (45J4KO) (40J4KO) 
7,5 41J7R5 42J7R5 43J7R5 45J7R5 40J7R5 270 41J270 42J270 43J270 45J270 40'J210 4500 - - 43J4K5 (45J4K5) (4OJ4K5) 

10.0 41Jl0R 42Jl0R 43Jl0R 45Jl0R 40Jl0R :ioo 41J300 42J300 43J300 45J300 40J300 4700 - - 43J4K7 (45J4K7) 40J4K7 
12.0 41J12R 42J12R 43J12R 45J12R 40J12R 330 41J330 42J330 43J330 45J330 40J330 5000 - - 43J5KO (45J5KO) 40J5KO 
15.0 41J15R 42J15R 43J15R 45J15R 40J15R 350 (41J350) 42J350 (43J350) (45J350) (40J350) 6000 - - 43J6KO (45J6KO) 40J6KO 
18.0 41J18R 42J18R 43J18R (45J18R) 40J18R 390 41J390 42J390 43J390 45J390 40J390 6800 - - 43J6K8 (45J6K8) 40J6K8 
20;0 41J20R 42J20R 43J20R (45J20R) 40J20R 400 41J400 42J400 43J400 45J400 40J400 7000 - - (43J7KO) (45J7KO) 4OJ7KO 

22.0 41J22R 42J22R 43J22R (45J22R) 40J22R 450 (41J450) (42J450) (43J450) 45J450 40J450 7500 - - 43J7K5 45J7K5 40J7K5 
25.0 41J25R 42J25R 43J25R 45J25R 40J25R 470 41J470 42J470 43J478 . 45J470 40J470 8000 - - 43J8KO (45J8KO) (40J8KO) 
27.0 41J27R 42J27R 43J27R 45J27R (40J27R) 500 41J500 42J500 43J500 45J500 40J500 9000 - - 43J9KO (45J9KO) (40J9KO) 
30.0 41J30R 42J30R 43J30R 45J30R 40J30R 560 (41J560) 42J560 43J560 (45J560) 40J560 10,000. - - 43Jl0K 45Jl0K 40Jl0!< 
33.0 41J33R (42J33R) 43J33R 45J33R ,40J33R) 600 41J600 42J600 43J600 45J600 40J600 

35.0 41J35R (42J35R) (43J35R) (45J35R) (4pJ35R) 680 41J680 42J680 43J68Q 45J680 (40J680) 
Please Note". The values listed are those normally main· 

39.0 41J39R 42J39R 43J39~ 45J39R 40J3SR 750 41J750 42J750 43J750 45J750 40J750 tained in stock. The other values In the E 24 sequence 
40.0 41J40R 42J40R (43J40R) 45J40R 40J40R 800 41J800 42J800 43J800 (45J800) 40J800 are also avaihlble as special items. 
47.0 41J47R 42J47R 43J47R (45J47R) 40J47R 820 41J820 42J820 43J820 (45J820) 40J820 
50.0 41J50R 42J50R 43J50R 45J50R 40J50R 900 41J900 (42J900) 43J900 (45J900) 40J900 

OHMITE MFG. CD., a NORTH AMERICAN PHILIPS company { 3601 W. Howard St., Skokie, Illinois 60076 / (312) 675·2600 { TWX 910·223-OS05 { TELEX 72-4433 
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4700 RESISTORS 

OHNlI' E® Series 22 50/0 Tolerance 
conformal Vitreous Enameled axial lead wirewound resistors 

FEATURES 
• Rugged Vitreous Enamel Coating Withstands 

Severe Humidity and Temperature Cycling 

• Economical 
• All Welded Construction 
• Ideal for Machine Insertion 

Advanced conformal vitreous enamel coating protects resistors, even in 
environments of high heat. These rugged, economical wirewound resis· 
tors are recommended for industrial applications where quality construc· 
tion and reliable operation are prime specifying parameters. 

The items listed in the chart are standard stock items. Other values 
and wattages are also available in accordance with the following appli· 
cations. 

SPECIFICATIONS 
Tolerance: ±5% std. ±1% to ±10% available. 
Temperature Coefficient: 

o ±30 ppm/oC 10 ohms and above 
o ±50 ppm/oC 1 to 9.99 ohms 
o ±90 ppm/oC below 1 ohm. 

Dielectric Withstanding Voltage: 
1000 VAC. (500 VAC for 1 watt type.) 

Overload: lOX rated wattage for 5 sec. for 5 watt size and larger. 5X 
rated wattage for 5 sec. under 5 watt size. 

Inductance: Standard units have single layer inductive winding. Low 
inductance windings available. 

Core: Steatite ceramic. 
Coating: Conformal vitreous enamel. 

1-A --j-.-eB 

I I 

Body 
Dimensions 

Leads 
Resistance Mu. Lgth.-A Mu.Dia.-B 1.5" 

Watts 
Range 

MM 
(38.1mm 

Type Min.·Mal. In. In. MM Ga. 
1 221 .1-6.1K .406 10.3 .156 4.0 22 

2 222 .1-8.7K .406 10.3 .219 5.6 20 

3 223 .1-22K .562 14.3 .250 6.4 20-

5 225 .1-54K 1.000 25.4 .250 6.4 20 

6 226 .1-89K 1.031 26.2 .343 8.7 20 

7 227 .1-118K 1.250 31.8 .343 8.7 20 

10 220 .1-190K 1.797 45.6 .343 8.7 20 

12.5 220P .1-21K 1.812 46.0 .406 10.3 18 

4700 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company 13601 W. Howard St., Skokie, Illinois 600761 (312) 675·26001 TWX 910·223·08051 TELEX 72-4433 
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4700 RESISTORS 4700 

OHNlI' E® Series 80 OHMICONE® 10/0 Tolerance 
MIL·R·26 Axial Lead Resistors 

conformal Ohmiconee precision resistors 
IN ACCORDANCE WITH RW70U - RW74U -RW7SU - RW79U. 
SERIES SO RESISTORS ARE DESIGNED FOR HIGH STABILITY, 
PRECISION POWER APPLICATIONS. 
LOW TEMPERATURE COEFFICIENT, 20 PPM/oC FOR 10 OHMS 
AND ABOVE. 
DIELECTRIC WITHSTANDING VOLTAGE 1000 VAC 
1% TOLERANCE STANDARD, LOWER TOLERANCES AVAIlABLE ON 
SPECIAL ORDER. 

I-A--j-.eB 

I I 

DIMENSIONS: Inches (mm) 

Ohmlte 
Series 81F_ 83F_ 85F_ 80F_ 

MIL-R-26 RW70U-F RW79U-F RW74U_F RW7SU-F 
Designations 

Wattage 1 3 5 10 
(Al Max. Lgth. .437" .59711 .937" 1.842" 

nl.lmml U5.2mml (23.Smml (46.Smml 

(Bl Max. Dia. .125" .21S" • 343" .406" 
(3.2mml (5.5mml 1S.7mml UO.3mml 

Leads 1W' 22GA 20GA 1SGA IS GA 

CATALOG NUMBERS CATALOG NUMBERS 

1 Wilt aWaits 5Waltl 10 Walts 1 Wilt 3 Walts 5 Walls 10 Watts 
OHMS RW70U RW7aU RW74U RW78U OHMS RW70U RW79U RW74U RW78U 

.100 81FR10 83FR10 85FR10 80FR10 20.0 81F20R 83F20R 85F20R 80F20R 

.121 83FR121 85FR121 80FR121 22.1 81F22Rl 83F22Rl 85F22Rl 8OF22Rl 

.150 81FR15 83FR15 85FR15 80FRl5 24.3 83F24R3 85F24R3 80F24R3 

.200 81FR20 83FR20 85FR20 8OFR20 24.9 81F24R9 83F24R9 85F24R9 80F24R9 

.221 83FR221 85FR221 80FR221 27.4 81F27R4 83F27R4 85F27R4 8OF27R4 

.249 83FR249 85FR249 80FR249 30.1 81F30R1 83F30Rl 85F30Rl 80F30Rl 

.274 83FR274 85FR274 80FR274 33.2 81F33R2 83F33R2 85F33R2 80F33R2 

.392 81FR392 83FR392 85FR392 8OFR392 34.8 81F34R8 83F34R8 85F34R8 8OF34R8 

.475 83FR475 &5FR475 80FR475 39.2 81F39R2 83F39R2 85F39R2 8OF39R2 

.499 81FR499 83FR499 85FR499 80FR499 40.2 81F40R2 83F4OR2 85F40R2 80F40R2 

.681 83FR681 85FR681 80FR681 43.2 83F43R2 85F43R2 8OF43R2 

.750 81FR75 83FR75 85FR75 80FR75 ,47.5 81F47R5 83F47R5 85F47R5 80F47R5 

.825 83FR825 85FR325 80FR825 49.9 81F49R9 83F49R9 85F49R9 80F49R9 
1.00 81F1RO 83F1RO 85F1RO 80F1RO 51.1 83F51Rl 85FS1Rl 8OF51Rl 
1.10 83F1Rl· 85F1R1 80F1R1 56.2 81F56R2 83F56R2 85F56R2 80F56R2 

1.21 83F1R21 85F1R21 8OF1R21 59.0 83F59R 85F59R 80F59R 
1.43 83F1R43 85F1R43 80F1R43 60.4 83F60R4 85F60R4 80F60R4 
1.50 81F1R5 83F1R5 85F1R5 80F1R5 61.9 81F61R9 83F61R9 85F61R9 8OF61R9 
1.82 83F1R82 85F1R82 80F1R82 .68.1 81F68Rl 83F68Rl 85F68Rl 80F68Rl 
2.00 81F2RO 68F2RO 85F2RO 80F2RO 75.0 81F75R 83F75R 85F75R 80F75R 

2.49 83F2R49 85F2R49 80F2R49 82.5 81F82R5 83F82R5 8SF82R5 8OF82R5 
2.74 83F2R74 8SF2R74 80F2R74 88.7 83F88R7 85F88R7 80F88R7 
3.01 81F3ROl 83F3ROl 85F3ROl 80F3ROl 80.9 83F90R9 85F90R9 80F90R9 
3.32 83F3R32 85F3R32 80F3R32 100 81Fl00 83Fl00 85Fl00 80Fl00 
4.02 81F4R02 83F4R02 8SF4R02 80F4R02 115 83Fl15 85Fl15 80F115 

4.53 83F4R53 85F4R53 80F4R53 121 81F121 83F121 85F121 80F121 
4.99 81F4R99 83F4R99 85F4R99 80F4R99 130 83F130 85F130 80F130 
5.11 83F5Rll 85F5Rl1 8OF5Rll 150 81F150 83F150 85F1SQ 80Fl50 
6.19 83F6R19 85F6R19 8OF6R19 152 83F162 85F162 80F.162 
6.81 83F6R81 85F6R81 80F6R81 169 83F169 85F169 80F169 

7.50 81F7R5 83F7R5 85F7R5 80F7R5 174 83F174 85F174 80F174 
8.06 8.3F8R06 85F8R06 80F8R06 178 83F178 85F178 80F178 
9.09 83F9R09 85F9R09 80F9R09 182 81F182 83F182 85F182 80F182 

10.0 8mOR 83Fl0R 85Fl0R 80Fl0R 200 81F200 83F200 85F200 80F200 
11.0 83FllR 8SFllR 80FllR 205 83F20S 85F205 80F205 

12.1 81F12Rl 83F12Rl 85F12Rl 80F12Rl 215 83F215 8SF21S 80F215 
13.0 83F13R 85F13R 8OF13R 221 81F221 83F221 85F221 80F221 
14.0 83F14R 85F14R 8OF14R 249 81F249 83F249 85F249 80F249 
lS.0 81F15R 83F15R 85F15R 80F15R 255 83F255 85F255 BOF255 
18.2 81F18R2 83F18R2 85f18R2 80F18R2 274 81F274 83F274 85F274 80F274 

SPECIFICATIONS 
Tolerance: ± 1 % std. 
Temp~rature Coefficient: 

±20 ppin/oC 10 ohms and above 
±50 ppm/oC 1 to 9.99 ohms 
±90 ppm/oC below 1 ohm 

Dielectric Withstanding Voltage: 1000 VAC for 3-5-10 Watt sizes, 500 VAC 
for 1 Watt size. 

Overload: lOX rated wattage for 5 sec. for 5 Watt size and larger. 5X rated 
wattage for 5 sec. under 5 Watt size. 

Stability: Load life delta R of 0.5% for 2000 hours. 
Inductance: Standard units have single layer inductive winding. 
Core: Steatite ceramic., 
Coating: Silicone ceramic. 

DERATING 
Wattage ratings are based on 25°C Free Air Rating. For higher ambient 
temperatures, use derating chart. 

100 

... • 75 0 ... ... 
! 50 
II: ... c 

25 .. 
u .. .. 
L 

" "" " r-..... " +275 

i'... o 
+25+50 +100 +150 +200 +250 +300 

Ambient Temperture in Degrees Centigrade 

CATALoa NUMBERS CATALOG NUMBERS 

1 Walt aWaits 5 Watts 10 Watts 1 Witt 3 Wilts 5 Walli 10 WIlli 
OHMS RW70U RW79U RW74U RW78U OHMS RW70U RW79U RW74U RW78U 

301 81F301 83F301 85F301 80F301 4750 83F4K75 85F4K75 8OF4K75 
332 81F332 83F332 85F332 80F332 4870 83F4K87 85F4K87 80F4K87 
365 83F385 85F365 80F365 4990 83F4K99 85F4K99 80F4K99 
374 83F374 85F374 80F374 5110 83F5K11 85F5Kll 80F5K11 
383 83F383 85F383 5620 83F5K62 85F5K62 80F5K62 

392 81F392 83F392 85F392 6040 83F6K04 85F6K04 8OF6K04 
402 81F402 83F402 85F402 8OF402 6190 83F6K19 85F6K19 80F6K19 
432 83F432 85F432 80F432 6650 83F6K65 85F6K65 80F6K65 
453 81F453 83F453 85F453 80F453 6810 83F6K81 85F6K81 80F6K81 
475 ' 81F475 83F475 85F475 80F475 6980 83F6K98 85F6K98 80F6K98 

499 81F499 83F499 85F499 8OF499 8060 83F8K06 85F8K06 80F8K06 
511 83F511 85F511 80F511 10,000 83F10K 85F10K 80Fl0K 
562 81F562 83F562 &5F562 80F562 15,000 83F15K 85F15K 8OF15K 
604 81F604 83F604 85F604 80F604 20,000 83F20K 85F20K 8OF20K 
619 83F619 85F619 8OF619 20,500 83F20K5 

681 81F681 83F681 85F681 8OF681 22,100 85F22Kl 8OF22Kl 
715 83F715 85F715 80F715 23,700 85F23K7 8OF23K7 
750 81F750 83F750 85F750 80F750 24,900 85F24K9 6OF24K9 
806 81F806 83F806 85F806 80F806 25,500 85F25KS 80F25K5 
825 81F825 83F825 85F825 80F825 27,400 85F27K4 80F27K4 

909 81F909 83F909 85F909 8OF909 30,100 85F30Kl 80F30Kl 
1000 81F1KO 83F1KO 85F1KO 80F1KO 34,000 85F34K 80F34K 
1180 81F1K18 83F1K18 85F1K18 80F1K18 38,500 ~~g~~ 80F38K5 
1300 83F1K3 85F1K3 80F1K3 40,200 80F4OK2 
1470 83F1K47 85F1K47 80F1K47 43,200 85F43K2 80F43K2 

1500 81F1K5 83F1K5 :~m~g 80F1K5 47,500 85F47~~ 8OF47K5 
1620 83F1K62 80F1K62 49,900 85F49K~ 80F49K9 
1780 83F1K78 85F1K78 8OF1K78 51,100 85F51~· 8OF51 1(11 
2000 81F2KO 83F2KO 85F2KO 80F21<0 80,600 85F80K6 80F80K6 
2210 81F2K21 83F2K?1 85F2K21 80F2K21 82,500 8OF82KS 

2260 83F2K26 g~~m 80F2K26 90,900 8OF90K9 
2430 

81F2K49 
83F2K43 80F2K43 100,000 8OF10OK 

2490 83F2K49 85F2K49 80F2K49 150,000 80F150K 
2740 81F2K74 83F2K74 :~~m 81lF2K74 174,000 80F174K 
2940 83F2K94 80F2K94 200,000 80F200K 

3010 81F3KOl 83F3KOl 85F3KOi 80F3KOl Please Note". The values listed are those 3160 83F3K16 85F3K16 80F3K16 normally maintained in stock. Any of the 3320 83F3K32 85F3K32 80F3K32 
3480 83F3K48 85F3K48 80F3K48 other values in Table III of MIL·R-26/5B 
4020 83F4K02 85F4K02 8OF4K02 may also be obtained as a special item. 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company / 3601 W. Howard St., Skokie, illinOIS 60076 / (312) 675~2600 / TWX 910-223-0805 / TELEX 72-4433 
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4700 RESISTORS 4700 

OHNlITE® Type 995 MOLDED Axial Lead Vitreous Enameled Resistors 
FEATURES 
• Unique Molded Constructio!1 Provides Consistent Shape & Size 
• Exceeds MIL-R-26 Moisture Requirements 
• Endures Heat Up to 1500 F 
• All Welded Construction 
• Ideal for Machine Insertion and High Density Circuits 
Series 99 molded vitreous wirewound resistors are high performance 
components designed for precision instrumentation, medical equipment 
and other applications demanding high reliability and stable operation. 
MIL-R-26 approved units are available for Military Application 

The items listed below are standard stock items. In addition items in 
accordance with the specifications shown are available on special order. 
SPECIFICATIONS 
Tolerance: ±5% std. ±.25% to ±10% available. 2 ohm minimum for 

tolerances closer than ± 1 %. 
Temperature Coefficient: 0 ± 30 ppm/DC 10 ohms and above 

o ±100 ppm/DC 1 to 10 ohms o ±200 ppm/DC below 1 ohm. 
Dielectric Withstanding Voltage: 1000 VAC. 500 VAC for 1 watt size. 
Overload: lOX rated wattage for 5 sec. for 5 watt size and larger. 5X 

rated wattage for 5 sec. under 5 watt si.ze. 

11Jz.WAn 2'14 WAn 3'14 WAn 5 WAn 11 WAn 
.422" x .125" .375" x .188" .547" x .203" .938" x .203" 1.781"x .312" 

Dia. Dia. Oia. Dia. Dia. 
~le995-1A ~e995-2A 5%1& 995-3A . ~le995-5B Style 995-1 OA 

"II. WI., Mg. WI., "II. WI., vg. WI., Avg. WI., 
.0009 lb. . 0018 lb. .003 lb. .004 lb . .015Ib. 

Old New Old New Old ·New Old New Old New 
Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. 

Ohms No. No. No. No. No. No. No. No. No. No. 
1.0 4030 91J1RO 3880 92J1RO 4330 93J1RO 4530 95J1 RO 4730 9OJ1RO 
1.1 4031 91J1Rl (3881) 92J1R1 (4331) 93J1R1 !4531! 95J1R1 (m~) 9OJ1Rl 
1.2 4032 91J1R2 3882 92J1 R2 4332 93J1R2 4532 95J1R2 9OJ1R2 
1.3 4033 91J1R3 3863 92J1R3 (4333) 93J1R3 (4533 95J1R3 (4733) 9OJ1R3 
1.5 4034 91J1R5 3884 92J1R5 4334 93J1R5 4534 94J1R5 4734 9OJ1R5 
1.6 4035 91J1RS 

!3865l 92J1RS (=~) 93J1RS 
!4535l 95J1R6 (m~) 9OJ1R6 

1.8 4036 91J1R8 3866 92J1R8 93J1R8 4536 95J1R8 9OJ1R8 
2.0 4037 91J2RO 3887 92J2RO 4337 93J2RO 4537 95J2RO 4737 9OJ2RO 
2.2 4038 91J2R2 3868 92J2R2 4338 93J2R2 4538 95J2R2 4738 9OJ2R2 
2.4 4039 91J2R4 3889 92J2R4 4339 93J2R4 4539 95J2R4 4739 9OJ2R4 
2.7 4041 91J2R7 (3871) 92J2R7 4341 93J2R7 4541 95J2R7 (4741) 9OJ2R7 
3.0 4042 . 91J3RO 3872 92J3RO 4342 93J3RO 4542 95J3RO 4742 9OJ3RO 
3.3 4043 91J3R3 3873 92J3R3 4343 93J3R3 4543 95J3R3 4743 9OJ3R3 
3.6 4044 91J3R6 1~87~1 92J3R6 (4344) 93J3R6 (4544) 95J3R6 IW~l 9OJ3R6 
3.9 4045 91J3R9 3875 92J3R9 4345 93J3R9 4545 95J3R9 4745 9OJ3R9 
4.0 4046 91J4RO 3876 92J4RO 4346 93J4RO 4546 95J4RO 4746 9OJ4RO 
4.3 4047 91J4R3 (~m) 92J4R3 (~~~ 93J4R3 (~Jl 95J4R3 (m~ 9OJ4R3 
4.7 4048 91J4R7 92J4R7 93J4R7 95J4R7 9OJ4R7 
5.0 (:g~8) 91J5RO 1(~~8) 92J5RO 4349 93J5RO 

1:S8) 
95J5RO II:i~~) 9OJ5RO 

5.1 91J5R1 92J5R1 4350 93J5Rl 95J5R1 9OJ5R1 
5.6 4051 91J5R6 3881 92J5R6 4351 93J5R6 4551 95J5R6 4751 9OJ5R6 
6.2 4053 91J6R2 3883 92J6R2 4353 93J6R2 4553 95J6R2 4753 9OJ6R2 
6.8 4054 91J6R8 3884 92J6R8 4354 93J6R8 4554 95J6R8 4754 9OJ6R8 
7.5 I~~g) 91J7R5 3886 92J7R5 4356 93J7R5 4556 95J7R5 4756 9OJ7R5 
8.2 91J8R2 388~ 92J8R2 4358 93J8R2 4558 95J8R2 4758 9OJ8R2 
9.1 (4060) 91J9R1 (3890) 92J9Rl (4360) 93J9Rl 4560 95J9Rl (4760) 9OJ9R1 
10 4061 91J10R 3891 92J10R 4361 93J10R 4561 95J10R 4761 9OJ10R 
11 (4062) 91J11R (3892) 92J11R (4362) 93J11R (4562) 95J11R 4762 9OJ11R 
12 I!~) 91J12R ~~~) 92J12R 11:a~) 93J12R I~) 95J12R I(:i~) 9OJ12R 
13 91J13R 92J13R 93J13R 95J13R 9OJ13R 
15 (~~~) 91J15R 3895 92J15R 4365 93J15R 4565 95J15R 4785 9OJ15R 
16 91J16R (3896) 92J16R (4366) 93J16R 4566 95J16R 4766 9OJ16R 
18 4067 91J18R 3897 92J18R 4367 93J18R 4567 95J18R 4767 9OJ18R 
20 4068 91J2OR 3898 92J20R 4568 93J20R 4568 95J20R 4768 9OJ20R 
22 4069 91J22R 3899 92J22R 4369 93J22R 4569 95J22R 4769 9OJ22R 
24 (4070) 91J24R 

!39001 92J24R (4370) 93J24R 4570 95J24R 4770 9OJ24R 
25 4071 91J25R 3901 92J25R 4371 93J25R 4571 95J25R 4771 9OJ25R 
27 4072 91J27R 3902 92d27R 4372 93J27R 4572 95J27R 4772 9OJ27R 
30 4073 91J30R II~~~) 92J30R 4373 93J30R 4573 95J30R 4773 .~~~ 33 4074 91J33R 92J33R 4374 93J33R 4574 95J33R 4774 
35 (4074A) 91J35R p90~ 92J35R 4374A 93J35R 4574A 95J35R 4774A 9OJ35R 
36 4075 91J36R 3906 92J36R (4375) 93J36R 4575 95J36R 4]75 9OJ36R 
39 4076 91J39R 390 92J39R 4376 93J39R 4576 95J39R 4776 9OJ39R 
40 !~07~! 91J40R I !~9°~1 92J40R (4377) 93J40R 4577 95J4OR II!m) 9OJ40R 
43 4078 91J43R 3909 92J43R 4378 93J43R 4578 95J43R 9OJ43R 
47 4079 91J47R 3910 92J47R 437B 93J47R 4579 95J47R 4779 9OJ47R 
50 4080 91J50R 3911 92J50R 4380 93J50R 4580 95J50R 4780 9OJ50R 
51 4081 91J51R 3912 92J51R 4381 93J51R 4581 95J51R (4781) 9OJ51R 
56 4082 91J56R 11~91~1 92J56R 4382 93J56R 4582 95J56R 4782 9OJ56R 
62 4084 91J62R 3915 92J62R 4384 93J62R 4584 95J62R 4784 9OJ62R 
68 4085 91J68R 3916 92J68R 4385 93J68R 4585 95J68R 4785 9OJ68R 
75 4087 91J75R 3918 92J75R 4387 93J75R 4587 95J75R 4787 9OJ75R 
82 4089 91J82R (3920) 92J82R 4389 93J82R 4589 95J82R 4789 9OJ82R 
91 4091 91J91R 3922 92J91R 4391 93J91R 4591 95J91R 4791 9OJ91R 

100 4092 91J100 3923 92J100 4392 93.1100 4592 95Jl00 4792 9OJl00 
110 (4093) 91J110 (3924) 92.1110 4393 93Jl10 4593 95Jl10 (4793) 9OJ110 
120 4094 91J120 3925 92J12O 4394 93.1120 4594 95J12O 4794 9OJ12O 
130 (4095) 91J130 3926 92.1130 4395 93.1130 4595 95J130 4795 9OJ130 
150 I~~~ 91J150 3927 92.1150 4396 93J150 4596 95J150 4796 9OJ15O 
160 91J160 3928 92.1160 4397 93.1160 4597 95J160 4797 9OJ160 
180 4098 91Jl80 3929 92J180 4398 93J180 4598 95J160 4798 9OJ180 
200 4099 91J200 3930 92J200 4399 93J200 4599 95J200 4799 9W2OO 
220 4100 91J220 3931 92.1220 4400 93.1220 4600 95J200 ~ 9OJ220 
240 4101 91J24O (3932) 92J24O 4401 93.1240 4601 95J240 9W24O 
250 4102 91J250 3933 92J250 4402 93J25O 4802 95J250 4802 9OJ250 
270 4103 91J270 3934 92.1270 4403 93J270 4603 95J270 4603 9OJ270 
300 4104 91J300 3935 92J300 4404 93J300 4604 95J300 4804 9OJ300 
330 4105 91J330 3936 92J330 4405 93J330 4605 95J330 4805 9OJ330 
350 (4105A) 91J350 3937 92J350 4405A 93J35O 4605A 95J350 I~= 9OJ350 
360 4106 91J360 3938 92.1360 4406 93J360 4606 95J360 9OJ360 
390 4107 91J390 3939 92.1390 4407 93J390 4607 95J390 4807 9OJ390 
400 4108 91J400 ~ 92J400 4408 93J400 4608 95J400 4808 9OJ400 
430 4109 ;91J430 '92J430 4409 .9aJ430 4609 95J4301 4809 90J430! 

Wattage Rating: May be increased by using metal mounting clips as a 
heat sink. 

Inductance: Standard units have single layer inductive winding. Non
inductive (Aryton Perry or limited inductance) windings available. 

Core: Steatite ceramic. 
Coating: Molded vitreous enamel. 

1-A --J--.LB 

I I 
Dlm~'!fons Leads 

ReSistance 1.5" 
Kanp Max. 19th.-A Max. Dia.-B (38.1mml 

Watts Type Min.-Max. In. MM In. MM G •• 
1.5 995-1A .1-S.S5K .437 11.1 .140 3.S 24 
2.25 995·2A .1-6.49K .390 9.9 .219 5.6 20 
3.25 995-3A .1-22.1K .562 14.3 .234 5.9 20 
5 995-58 .1-53.6K .953 24.2 .234 5.9 20 
6.5 995·5A .1-80.6K .937 23.8 .343 8.7 20 
9 995-7A .1-118K 1.233 31.3 .343 8.7 20 

11 995-10A .1-187K 1.796 45.6 .343 8.7 20 
15 995-15A .1-243K 2.015 51.2 .425 10.8 20 

11Jz·WAn 2'1. WAn 3'14 W~:[I' 5 WAn 11 WAn 
.422" x .125" .375" x .188" .547" x .203" .938" x .203" 1.781" x .312" 

Dla. Dia. Dia. Dia. Oia. 
5%le995"A S%le 995-2A S%le995-3A ~995-5B Style 995-10A 

.~:ffi: .~i~li: .m-3~:' ~WI" Avg. WI., 
. lb. .015 lb. 

Old New Old New Old New Old New Old New 
Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. 

Ohms No. No. No. No. No. No. No. No. No. No. 
450 4109A 91J450 (3942) 92.1450 4409A 93J450 4809A 95J450 (4809A) 9OJ450 
470 4110 91J470 3943 92.1470 4410 93J470 4610 95J470 4810 9OJ470 
500 4111 91J500 3944 92.1500 4411 93J500 4611 95J5OO 4811 9OJ5OO 
510 4112 91J51 0 3945 92.1510 4412 93J510 4612 95J510 (4812) 9OJ510 
5S0 4113 91J580 3946 92J560 4413 93J560 4613 95J560 4813 9OJ580 
600 4114 91J600 3947 92.1600 4414 93J600 4614 95J600 4814 9OJ600 
620 4115 91J620 3948 92J620 4415 93J620 (4615) 95J620 (4815) 9OJ620 
680 (m~ 91J680 3949 92.1880 4416 93J680 4616 95J680 4816 9OJ680 
700 91J700 (~~~) 92.1700 4417 93J700 4617 95J700 (~ll~ 9OJ700 
750 4118 91J750 92.1750 4418 93J750 4618 95J75O 9OJ75O 
800 4119 91J800 (3952) 92.1800 4419 93J800 4619 95J800 4819 9OJ800 
820 4120 91J82O 3953 92J82O 4420 93.1820 4620 95J82O 4820 9OJ82O 
900 (4121) 91J900 !3954) 92.1900 4421 93J900 !~~! 95J900 !~I 9OJ900 
910 4122 91J910 3955) 92.1910 4422 93J91 0 95J910 9OJ910 
1000 4123 91J1KO 3956 92J1KO 4423 93J1KO 4623 95J1KO 4823 9OJ1KO 
1100 (4124) 91J1K1 3957 92J1K1 (4424) 93J1K1 (4624) 95J1K1 4824 9OJ1K1 
1200 4125 91J1K2 3958 92J1K2 4425 93J1K2 4625 95J1K2 4825 9OJ1K2 
1300 4126 91J1K3 

!39591 92J1K3 4426 93J1K3 (462&4 95J1K3 4826 9OJ1K3 
1400 4126A 91J1K4 ~~ 92J1K4 (~~~) 93J1K4 95J1K4 ~i~ 9OJ1K4 
1500 4127 91J1K5 92J1K5 93J1K5 1~~7) 95J1K5 9OJ1K5 
1600 (4128) 91J1K6 (39621 92J1K6 4428 93J1K6 4628 95J1K6 4828 9OJ1K6 
1800 4129 91J1K8 (3963 92J1K8 4429 93J1K8 4629 95J1K8 4829 9OJ1K8 
2000 4130 91J2KO 3964 92J2KO 4430 93J2KO 4630 95J2K0 4830 9OJ2K0 
2200 4131 91J2K2 I~~~) 92J2K2 4431 93J2K2 4631 95J2K2 IIWa1 9OJ2K2 
2400 4132 91J2K4 92J2K4 4432 93J2K4 4632 95J2K4 9OJ2K4 
2500 4133 91J2K5 3967 92J2K5 4433 93J2K5 4633 95J2K5 4833 9OJ2K5 
2700 (4134) 91J2K7 (3968) 92J2K7 4434 93J2K7 4634 95J2K7 4A!!4 9OJ2K7 
3000 4135 91J3KO 3969 92J3KO 4435 93J3KO 4635 95J3KO 4835 9OJ3K0 
3300 4438 93J3K3 4636 ~~~~ 4836 9OJ3K3 
3500 4436A 93J3K5 4636A 4836A 9OJ3K5 
3600 4437 93J3K6 4637 95J3K6 4637 9OJ3K6 
3900 4438 93J3K9 4638 95J3K9 4838 9OJ3K9 
4000 4439 93J4KO 4639 95J4KO 4839 9OJ4KO 
4300 = 93J4K3 (4640) 95J4K3 4840 9OJ4K3 
4500 93J4K5 4640A 95J4K5 4840A 9OJ4K5 
4700 4441 93J4K7 4641 95J4K7 4841 9OJ4K7 
5000 4442 93J5KO 4842 95J5KO 4842 9OJ5KO 
5100 4443 93J5Kl 4643 95J5K1 4843 9OJ5K1 
5600 4444 93J5K6 4844 95J5K6 4844 9OJ5K6 
6000 4445 93J6K0 4845 95J6K0 4845 9OJ6KO 
6200 4446 93J6K2 4648 95J6K2 4846 90J6K2 
6800 4447 93J6K8 4647 95J6K8 4847 90J6K8 
7000 4448 93J7KO 4848 95J7KO (U 9OJ7KO 
7500 4449 93J7K5 4849 95J7K5 9OJ7K5 
8000 4450 93J8KO 4850 95J8KO 4850 9OJ8KO 
8200 4451 93J8K2 4651 95J8K2 4851 9OJ8K2 
9000 !~l 93J9K0 4652 95J9KO 4852 9OJ9KO 
9100 93J9K1 (4653) 95J9K1 4853 9OJ9K1 
10000 4454 93J10K 4854 95J10K :grs) 9OJ10K 
11000 4655 95J11K 90JllK 
12000 4656 95J12K 48~ 9OJ12K 
13000 (4657~ 95J13K 4857 9OJ13K 
14000 14657 ) 95J14K (48578) 9OJ14K 
15000 4658 ~)5K 4858 9OJ15K 
16000 4859 16K 4859A 9OJ16K 
17000 4659B 95J17K (4859C) 9OJ17K 
16000 4660 95J18K 4860 9OJ18K 
20000 4861 95J2OK 

!:=~! 
9OJ2OK 

22000 4662 95J22K 9OJ22K 
24000 4663 95J24K 4883 9OJ24K 
25000 4684 95J25K 4864 9OJ25K 
27000 4865 9OJ27K 
30000 4866 9OJ32K 
33000 4887 9OJ33K 
35000 4867A 9OJ35K 
36000 (4868) 9OJ36K 
39000 4889 9OJ39K 
40000 4870 9OJ4OK 
43000 4871 9OJ43K 
45000 4871A 9OJ45K 
47000 4872 9OJ47K 

I~~ ~l~~ I~~~ 
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4700 RESISTORS 4700 

OHNlITE® Type 200 Brown Devir Fixed Resistors 

61 
Brown Devil'" (Type 200) resistors, are vitreous enameled, wir,own"mrl 
units long famous for ruggedness and durability in small power resistors. 
With the emphasis toward miniaturization and the current industry trend 
toward high operating temperatures, Ohmite has been able to increase 
the ratings on two Brown Devil sizes. The 5 watt size is now rated 8 watts 
and the 10 watt size is now rated 12 watts. The 20 watt unit retains the 
same rating. 

Available on special order in 3 watt size and in values other than those 
listed as standard. Also available on special order with radial leads for 
p·e board mounting. 

5V4 WATT 8 WATT 12 WATT 20 WATT 
Old NeW Old New Old New Old New 
Cat. Cat. Cat. Cat. Cat. Cat. Cat. Cat. 

Ohms No. No. No. No. No. No. No. No. 
0.5 1700A 812JR50 1800A 82OJR50 
1.0 282~ 85J1RO 1500 8BJ1RO 1701 812J1RO 180211 82OJ1RO 
1.1 282 85J1RI 
1.2 '!~8~~1 85J1R2 
1.3 2825 85J1R3 
1.5 2826 85J1R5 15008 8BJ1R5 1704 812J1R5 
1.6 (2827) B5J1R6 
1.8 2828 B5J1R8 
2.0 2829 85J2RO 1501 8BJ2RO 1705 812J2RO 18028 82OJ2RO 
2.2 2830 85J2R2 
2.4 2831 B5J2R4 
2.7 (2832) B5J2R7 
3.0 2833 B5J3RO 1502 ·BBJ3RO 1706 812J3RO 1802C 820J3RO 
3.3 (~g~) B5J3R3 
3.6 B5J3R6 
3.9 2836 B5J3R9 
4.0 1503 BBJ4RO 1707 BI2J4RO 1802D B2OJ4RO 
4.3 2837 B.5J4R3 
4.7 2838 B5J4R7 
5.0 1504 8BJ5RO 1708 812J5RO 1803 B2OJ5RO 
5.1 2839 B5J5Rl 
5.6 (~~) B5J5R6 
6.2 B5J6R2 
6.8 (2842) B5J6R8 
7.5 2843 B5J7R5 1505 8BJ7R5 1709 BI2J7R5 
8.2 2844 B5J8R2 
9.1 (2845) B5J9Rl 

10 2846 85Jl0R 1506 8BJ10R 1710 812Jl0R 1804 82OJ10R 
11 (2847) 85JllR 
12 2848 B5J12R 1507 8BJ12R 1711 812J12R 
13 (2849) 85J13R 
15 2850 B5J15R 1506 BBJ15R 1712 812J15R 
16 (2851) 85J16R 
18 2852 B5J18R 
20 2853 B5J20R 1509 8BJ20R 1713 812J20R 
22 2854 85J22R 
24 2855 B5J24R 
25 1510 8BJ25R 1714 BI2J25R 1805 82OJ25R 
27 2856 85J27R 
30 2857 B5J30R 1511 BBJ30R 1715 812J30R 
33 2858 85J33R 
35 1512 BBJ35R '1716 ~12J35R 
36 2859 85J36R 
39 2860 B5J39R 
40 1513 8BJ4OR 1717 812J40R B2OJ40R 
43 2861 85J43R 
47 2862 85J47R 
50 1514 BBJ50R 1718 812J50R 1806 B20J50R 
51 2863 B5J51R 
56 2864 85J56R 
62 2865 85J62R 
68 2866 B5J68R 
75 2867 B5J75R 1515 8BJ75R 1719 812J75R 1807 B20J75R 
82 2868 85J82R 
91 2869 B5J91R 

100 2870 B5Jl00 1516 BBJ100 1720 BI2Jl00 1808 B2OJ100 
110 (2871) B5Jll0 
120 2872 B5J12O 
125 1517 BBJ125 1721 B12J125 B2OJ125 
130 2873 B5J130 
150 2874 B5JI50 1518 BBJI50 1722 B12F150 1809 82OJ150 
160 2875 B5JI60 
180 2876 B5J1BO 
200 2877 85J200 1519 8BJ200 1723 BI2J200 1810 B2OJ200 
220 2878 B5J22O 
225 1520 BBJ225 1724 BI2J225 
240 2879 85J240 
250 1521 BBJ250 1725 812J250 1811 82OJ250 
270 2880 85J270 
300 2881 85J300 1522 BBJ300 1726 812J300 1812 82OJ300 
330 2882 85J330 
350 1523 8BJ350 1727 BI2J350 1813 B2OJ350 
360 2883 /l5J360 
390 2884 B5J390 
400 1524 8BJ400 1728 B12J400 1814 B2OJ400 
430 2885 85J430 
450 1525 8BJ450 1729 812J450 
470 2886 85J470 

Standard resistance tolerance is ±5% for values 1 ohm or higher; 
± 10% for values below 1 ohm. Tinned leads 1 V2" long: 3 and 514 watt, 
20 AWG; 8, 12 and 20 watt, 18 AWG. 

DIMENSIONS & WEIGHTS 

5V4 WATT 8 WATT 
Old New Old New 
Cat. Cat. Cat. Cat. 

Ohms No. No. No. No. 
500 1526 8BJ500 
51ll 2~~7 85J510 
560 2BBB B5J560 
600 1527 8BJ6oo 
620 2889 B5J62O 
650 
680 2890 85J6BO 
700 1528 BBJ700 
750 2891 85J750 (1529) BBJ750 
800 1530 8BJ800 
820 2892 85J82O 
900 1531 8BJ900 
910 2893 85J91 0 

1000 (~:8~) 85J1KO I(l~~l BBJ1KO 
1100 85J1KI 8BJ1KI 
1200 2896 B5J1K2 1534 8BJ1K2 
1250 1535 8BJ1K25 
1300 2897 85J1K3 
1500 2898 B5J1K5 1536 BBJ1K5 
1600 (2899) 85J1K6 
1750 1537 BBJ1K75 
1800 2900 B5J1K8 
2000 2901 B5J2KO 1538 BBJ2KO 
2200 2902 B5J2K2 
2250 1539 8BJ2K25 
2400 2903 B5J2K4 
2500 1540 8BJ2K5 
2700 2904 85J2K7 
2750 
3000 2905 85J3KO 1541 B8J3KO 
3300 2906 85J3K3 
3500 1542 8BJ3K5 
3600 2907 85J3K6 
3900 2908 85J3K9 
4000 1543 8BJ4KO 
4300 (2909) 85J4K3 
4500 1544 8e.i4K5 
4700 2910 B5J4K7 
5000 1545' 8BJ5KO 
5100 2911 85J5Kl 
5600 2912 85J5K6 
6000 1546 8BJ6KO 
6200 2913 85J6K2 
6800 2914 85J6K8 
7000 1547 BBJ7KO 
7500 2915 85J7K5 1548 8BJ7K5 
8000 1549 BBJ8KO 
8200. 2916 85J8K2 
8500 
9000 1550 . BBJ9KO 
.9100 (2917) 85J9Kl 

10K 2918 B5Jl0K 1551 BBJ10K 
11K (2919) B5Jl1K 
12K 2920 85J12K 
12.5K 1552 8BJ12K5 
13K 2921 B5JI3K 
13.5K 
15K 2922 85J15K 1553 8BJ15K 
16K 2923 85JI6K 

; (1554) 17.5K BBJI7K5 
18K 2924 85J18K 
20K 2925 B5J2OK 1555 8BJ20K 
22.5K (1556) 8BJ22K5 
25K 1557 8BJ25K 
30K 
35K 
40K 
45K 
50K 
55K 
6DK 
65K 
70K 
75K 
80K 
85K 
90K 
95K 

lOOK 

12 WATT 
Old New 
Cat. Cat. 
No. No. 

1730 812J500 

1731 812J600 

1732 BI2J700 
1733 BI2J750 
1734 BI2J800 

1735 812J900 

(m~ 812J1KO 
812J1KI 

1738 812J1K2 
1739 B12J1K25 

1740 BI2J1K5 

17.41 B12J1K75 

1742 812J1KO 

1743 BI2J2K25 

1744 812J2K5 

1745 812J3KO 

1746 BI2J3K5 

1747 BI2J4KO 

1748 812J4K5 

1749 812J5KO 

1750 BI2J6KO 

1751 B12J7KO 
. 1752 812J7K5 

1753 812J8KO 

(175~ 812J8K5 
(1754 812J9KO 

1755 812Jl0K 
(1756) B12JllK 
1757 B12J12K 
1756 B.12J12K5 

(1759) BI2J13K5 
1761 812J15K 

W~~l 812J16K 
1763 812J17K5 
1784 812J18K 
1765 812J2DK 
1766 812J22K5 
1767 BI2J25K 
1768 BI2J30K 
1769 812J35K 
1770 BI2J4OK 
1771 812J45K 
1772 812J50K 

20W 

2xJi',D 
.03 

20 WATT 
Old New 
Cat. Cat. 

. No. No. 

1815 82OJ500 

1816 B2OJ650 

1817 B2OJ700 
1818 B2OJ750 
1819 B2OJ800 

(1820A) B2OJ900 

1821 82OJ1KO 

1822 82OJ1K2 
1823 B2OJ1K25 

1824 B2OJ1K5 

1825 820J1K75 

1827 82OJ1KO 

(1828) B2OJ2K25 

1830 B2OJ2K5 

~B!~ 82OJ2K75 
82OJ3KO 

1833 82OJ3K5 

1834 82OJ4KO 

1835 82OJ4K5 

1836 82OJ5Kll 

1837 82OJ6KO 

1838 820J7KO 
1839 B20J7K5 
1840 820J8KO 

1840A B2OJ9KO 

1841 82OJ10K 

1842 82OJ12K5 

1843 82OJ15K 

1844 82OJ2OK 

1845 82OJ25K 
1846 82OJ30K 

(1847) B2OJ35K 
1848 820J40K 

(1849) 82OJ45K 

(lrs?l 82OJ50K 
82OJ55K 

(
18521 

B2OJ60K 
!1853 82OJ65K 
1854 82OJ70K' 
1855 82OJ75K 
1856 82OJ80K 

(1857) 820J85K 
PB58) B20J90K 

1:~~) B2OJ95K 
82OJ100K 
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4700 RESISTORS 4700 

OHNlITE® Type 270 Vitreous Enameled Fixed Resistors 
These lug type resistors are wire·wound on high quality ceramic cores, pro· 
tected and insulated by Ohmite vitreous enamel - the time·proved standard 
covering that is the best conductor of heat for a material which must also be a 
good electrical insulator. 

Resistance tolerance is ±5% for values 1 ohm or higher; ±10% below 
1 ohm. 

Wattage ratings are for use in free air. When resistors are mounted in 
closed spaces or where the circulation of air is restricted, they should not be 
used at more than one·half rating. Currents and voltages for reduced ratings 
can be obtained by multiplying full rating by the following factors: 75% 

10 0200B L25J1 OR 0400B 
15 0200R L25J15R 
25 0200C L25J25R 0400C 
50 0200D L25J50R 0400D 
75 0200E L25J75R 0400E 

100 0200F L25J100 0400F 
125 
150 0200G L25J150 0400G 
200 0200H L25J200 0400H 
250 0201 L25J250 0401 

L25J500 0402 
L25J750 0403 
L25J800 0404 
L25J1KO 0405 
L25J1K5 0406 

L25J2KO 0407 
L25J2K5 0408 
L25J3KO 0409 
L25J3K5 
L25J4KO 0410 

L25J5KO 0411 
L25J6KO 
L25J7K5 0412 

0413 
0215 L25J10K 0414 

0216 L25J12K 0415 
0217 L25J15K 0416 
0218 L25J20K 0417 • 
0219 L25J25K 0418 
0220 L25J30K 

0221 L25J35K 0419 
0222 L25J40K 
0224 L25J50K 0420 
0225 L25J60K 
0226 L25J70K 

0421 
0227 L25J80K 
0229 L25J100K 0422 

0423 
0424 

0425 
0426 
0428 

load = .86, 66% = .81, 50% = .71, 33% = .57, 25% = .50. 
Higher wattage resistors are available on a custom manufactured basis. 

Call for information. 
These items are also available on special order, with non·inductive wind· 

ings, (Aryton Perry). 
The resistors listed below are standard stock items only. The 270 resistors 

are also available, on special order, in wattages from 3 through 1,000 with 
many intermediate values. Resistance values can also be supplied to meet 
your specific requirements. Contact our field representatives or our applica· 
tion engineers for assistance. 

... ~ 

L5OJ10R 0600B L100J10R 0700B L175J10R 0900B l225J10R 

L5OJ25R 0601 L100J25R 0701 L175J25R 0901 L225J25R 
L5OJ50R 0602 L10OJ50R 0702 L175J50R 0902 L225J50R 
L50J75R 0603 L100J75R 0703 L175J75R 0903 L225J75R 

L5OJ100 0604 L100J100 0704 L175J100 0904 L225J100 
0604B L100J125 0704B L175J125 

L5OJ150 0605 L100J150 0705 L175J150 0905 L225J150 
L5OJ200 
L50J250 0606 L10OJ250 0706 L175J250 0906 L225J250 

L50J500 0607 L10OJ500 0707 L175J500 0907 L225J500 
L50J750 0608 L100J750 (')708) L175J750 0908 L225J750 
L5OJ800 
L5OJ1KO 0609 L100J1KO 0709 L175J1KO 0909 L225J1KO 
L5OJ1K5 0610 L100J1K5 0710 L175J1K5 0910 L225J1 K5 

L50J2KO 0611 L10OJ2KO 0711 L175J2KO 0911 L225J2KO 
L50J2K5 0612 L10OJ2K5 0712 L175J2K5 0912 L225J2K5 
L5OJ3KO 0613 L100J3KO 0713 L175J3KO 0913 L225J3KO 

L5OJ4KO 

L50J5KO 0614 L100J5KO 0714 L175J5KO 0914 L225J5KO 

L50J7K5 0615 L100J7K5 0715 L175J7K5 0915 L225J7K5 
L5OJ8KO 
L5OJ10K 0616 L100J10K 0716 L175J1 OK 0916 L225J1OK 

L50J12K 
L5OJ15K 0617 L100J15K 0717 L175J1SK 0917 L225J15K 
L50J20K 0618 L10OJ20K 0718 L175J20K 0918 L225J20K 
L5OJ25K 0619 L100J25K 0719 L175J25K 0919 L225J25K 

0620 L100J30K 0720 L175J30K 0920 L225J30K 

L50J35K 
(0621) L10OJ40K 0721 L175J40K 0921 L225J40K 

L50J50K 0622 L10OJ50K 0722 L175J50K 0922 L225J50K 
0623 L10OJ60K 0723 L175J60K 0923 L225J60K 

L5OJ75K 0624 L100J75K 0724 L175J75K 0924 L225J75K 

L5OJ100K 0625 L100J1 0725 L175J100K 0925 L225J100K 
L5OJ125K 
L50J150K 

L5OJ175K 
L5OJ200K 
L5OJ250K 
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4700 RESISTORS 4700 

OHIVIITECRj Dividohm® Type 210 Adjustable Vitreous Enameled Resistors 
Dividohm' resistors make ideal voltage dividers for original equipment and 
replacement in transmitters, rectifiers and other apparatus. Such tapped 
"bleeders" are made by using one or more adjustable lugs, as required. 
Dividohm' are also handy for obtaining odd resistance values, for adjusting 
circuits, and for use on equipment which must beset to meet various line 
volta~es. 

Dividohm' resistors are vitreous enameled resistors on Which a narrow 
strip has been left uncovered to expose a portion of each turn. Contact to 
any wire in this strip is made by an embossed contact on the adjustable lug 
(supplied). 

WAIT RATING: The stated wattage rating applies only when the entire 
resistance is in the circuit. When the adjustable lug is set at an intermediate 
point, the wattage rating is reduced in approximately the same proportion, 

Resist. 
Ohms 

_ I.e., if the lug is set at half the resistance, the wattage is reduced by one· 
half. A safe rule to follow is to make sure that the maximum rated current 
is not exceeded. This should be carefully checked particularly if the resistor 
will be used as a voltage divider with several adjustable lugs. Resistance 
tolerance is ± 10% for the total resistance value. 

The items listed in the chart below, are those items that have proven to 
be the most popular based on usage. "Dividohm" style resistors are available 
on special order in resistance values other than those shown and in a 
wattage range of 12 Watts through 1000 Watts. In addition to the vitreous 
enamel standard coating, these items are also available with an Ohmicone 
silicone ceramic coating. 

For any variable or adjustable resistor reqllirement, contact your Ohmite 
field representative or our application engineers. 

Dl00K2KS 1163 

0964 Dl00KSKO 1164 

D175K2K5 1363 

D175K5KO 1364 

D225K25R 
D225K50R 

D225Kl00 

D225K25O 

D225K2K5 

D225K5KO 

1373 D225Kl00K 

Adjustable Lugs One "Screw Driver Type Adjustable lug" is supplied with each unit. lugs with a silver contact button can be ordered from the table below. 
MOVING THE lUGS: lugs always should be loOsened completely before moving!and not moved except while the current is off In order to 
protect the expose.d wire Irom mechanical or electrical injury and to protect the operator from dangerous voltages. 

DOUBLE THUMB SCREW STANDARD With SILVER CONTACT BUTTONS 
ADJUSTABLE LUG 
This adjustable lug, which is illustrated 
at left, features two advantages - ease 
of adjustment and less chance of dam· 
aging the resistance wire while moving 
lugs. Available for l'As" cores. 
Catalog No. 2160 

Call 
11111. 
lileIIIs 

'11. 
'/1, 
l4 
1~ 

ScnwDmer 

"" lew Old 
CIt. CIt. ... ... 
2115 1058 
2121 0358 
2125 1958 
2133 2158 

...... -lJpt 
lew Old 
CIt. Cat. ... ID . 
- -. 

2122 0359 
2126 1959 
2134 2159 

s.rewam,. IokeIiteICneb 

Call lew ",. Old lew "'. Old 
1iI1I. CIt. Cat. CIt. Cat. 
IneIIIS ... I •. ... ... 

~18 2116 2161 - -
'118 2123 2164 2124 2165 
l4 2127 2166 2128 2167 
1~ 2135 2170 2136 2171 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company 1 3601 W. Howard St., Skokie, IL 60076 /(312) 675-2600 1 TWX 910-223-0805 1 TELEX 72-4433 
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4700 RESISTORS 4700 

OHNlI' ECR) Cabinet Resistor Assortments 

Style of Resistor 

WIREWOUND 
Conformal Vitreous Enamel 1 
Conformal Vitreous Enamel 3 
Conformal Vitreous Ename I 5 
Conformal Vitreous Enamel 10 
Conformal Ohmiconel 1 
ConformalOhmicone 3 
Conformal Ohmicone 5 
Conformal Ohmicone 10 

LlTnE DEYIL® 
Carbon Composition lis 
Carbon Composition lis 
Carbon Composition 114 
Carbon Composition 114 
Carbon Composition 114 
Carbon Composition 112 
Carbon Composition 112 
Carbon Composition 112 
Carbon Composition 1 
Carbon Composition 1 
Carbon Composition 1 
Carbon Composition 2 

LITTLE REBEL® 
Carbon Film lis 
Carbon Film lis 
Carbon Film lis 
Carbon Film 114 
Carbon Film 114 
Carbon Film 114 
Carbon Film 112 
Carbon Film 112 
Carbon Film 112 

METAL DEVIL® 
Metal Film 114 
Metal Film 114 
Metal Film 114 
Metal Film 112 
Metal Film 112 
Metal Fi.lm 112 

DEC-RANGER 

0.1 % ACCURACY PRECISION DECADE RESISTANCE 
BOX NO. 3418 

SPECIFICATIONS, 
ACCURACY, ±D.1% (PLUS 0.030 MAXIMUM CONTACT 

AND CIRCUIT RESISTANCE) 
NUMBER OF DECADES, 6 
SELECTION, ROTARY TAP SWITCHES, CONTINUOUS 

ROTATION IN EITHER DIRECTION 
READ OUT, DIGITAL, IN LINE, THROUGH "WINDOWS" 

IN PANEL 
SWITCH LIFE: IN EXCESS OF 50,000 OPERATIONS 
DIMENSIONS: 10112" LONG x 3%" HIGH x 4%" DEEP 
RANGE: 10 - 1,111,1100 IN III STEPS 

Cat. No. 

CAB·221 5% 
CAB·223 5% 
CAB·225 5% 
CAB·220 5% 
CAB-441 5% 
CAB·443 5% 
CAB·445 5% 
CAB-440 5% 

CAB·21 5% 
CAB·45 5% 
CAB·54 5% 
CAB·525 5% 
CAB-46 5% 
CAB·510 S% 
CAB·S26 S% 
CAB-47 S% 
CAB·52 S% 
CAB·527 5% 
CAB-48 S% 
CAB·53 S% 

CAB·SF 5% 
CAB·22F 5% 
CAB·34F 5% 
CAB·6F S% 
CAB·23F 5% 
CAB-43F 5% 
CAB·7F S% 
CAB·24F 5% 
CAB·44F S% 

CAB·8M 1% 
CAB·28M 1% 
CAB·31M 1% 
CAB·9M 1% 
CAB·29M 1% 
CA!I·.32M 1% 

CAP-RANGER® 

ECONOMICAL, 
PORTABLE 
CAPACITANCE 
SELECTOR 

Perfect for R&D and prototype labs. 
All popular values included. 
8 wattage sizes to choose from. 
Contents clearly marked on front of each drawer segment. 

Always have the right style, wattage, and resistance value on hand. 
Thwart Murphey's Law which states; "The resistance value needed will 
not be available." 

Ohmite cabinet assortments come in four different resistor styles and 
8 different wattages. The resistors used to make up these assortments 
are the most popular resistance values as determined by national usage. 

The handy compact plastic cabinets are packed in accordance with the 
tables below, which state the quantities, number of values, and the 
resistance range of each assortment. Each drawer segment is individually 
labeled. Dovetail tops and bottoms of each cabinet facilitate stacking. 
Individual cabinet dimensions are: 9" long by 4%" high by 5W' deep. 

For specific information regarding any of the cabinet assortments, ask 
your Ohmite Distributor for the latest cabinet brochure. 

167 
325 
357 
185 
120 
120 
120 
120 

500 
1000 
124 
800 

1500 
120 
800 

lS00 
100 
480 
900 
100 

150 
500 

1000 
150 
500 

1500 
150 
500 

1500 

250 

l~gg 
250 
500 

1000 

40 
71 
77 
40 
40 
40 
40 
40 

80 
160 
37 
80 

160 
40 
80 

160 
40 
80 

160 
40 

31 
52 

104 
36 
75 

137 
36 
75 

137 

40 
80 

120 
40 
80 

120 

No. of Cab. in 
Assortment 

1 
2 
2 
1 
1 
1 
1 
1 

2 
4 
1 
2 
4 
1 
2 
4 
1 
2 
4 
1 

1 
2 
3 
1 
2 
4 
1 
2 
4 

1 
2 
3 
1 
2 
3 

Resistance 
Range 

10· 3KO 
10· lOKO 
10·25KO 
H/·50KO 
.10· 3Kr! 
.1O·5KO 
.10 ·10KO 
.10 • 15Kr! 

2.m • 22 MEGn 
2.m • 22 MEGO 
470 ·lOMO 
2.m·22MO 
2.m·22Mn 
100 • laMa 
2.m·22MO 
2.m·22MO 
IOn· laMa 
2.m·22MO 
2.m·22MO 
109 . laMa 

100 to 22Mn 
lOr! to 22M!"! 
lOr! to 22Mr! 
Wto IMO 
10 to 1M!"! 
10 to 1M!"! 
10 to 1Mr! 
10 to IMO 
10 to 1MO 

lOr! to 30lKO 
lOr! to 301Kll 
lOr! to 30lK!"! 
100 to lMO 
lOr! to 1Mll 
100 to 1MO 

OHM-RANGER® 
ECONOMICAL, 
PORTABLE 
RESISTANCE 
SELECTOR 
• Over 11 million 

ohms In one·ohm 
increments 

• 1 % accuracy' 
• Easy slide switch 

operation 
• Handy slimline size 
• Rugged metal 

construction 

100 picofarads to 11.111 microfarads In 100 picofarad 
steps with ±2% accuracy. Three binding posts, one 
to ground the metal case; Compact size. Big perfor. 
mance. Simple operation. Solves your troubleshooting, 
breadboarding and cirCUit design problems using 
simple sliding switches. Dimensions 4" x 6" xl". 
Catalog No. 3430A 

1 to 11,111,110 ohms, in one·ohm steps - with 
accuracy assured by half·watt 1 % tolerance resistors! 
Has three binding posts. one to ground case, Smail 
enough to take anywhere in your pocket, the handy· 
easy·to·use OHM·RANGER is idea~ for lab use, schools 
and service technicians. Dimensions· 4" x 6" x I". 
o 10 ohms and above 
Catalog No. 3420 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company I 3601 W. Howard St., Skokie, IL 60076 I (312) 675·2600 I TWX 910·223·0805 I TELEX 72·4433 
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RESISTORS 

OHNI" E® PowrFiitir'Resistors 

Dimensions 

A B C 0 E 

lYpe Max Length Clean Lead Max Diameter Lead Dla. Lead Length ToC,"n Lead 

PF1 .394" (IOmm) .433" (II mm) ,154" (3.9mm) .024" (.6mm) 1.5" (38mm) 

PF2 .65T' (17mm) .704" (18mm) .205" (5.2mm) .024" (.6mm) 1.5" (38mm) 

Catalog Number Catalog Number Catalog Number Catalog Number 

1.6 2.5 1.6 2.5 1.6 2.5 1.6 2.5 
OHMS WAllS WAllS OHMS WAllS WAllS OHMS WAllS WAllS OHMS WAllS WAllS 

(70'C) (70'C) (70'C) (70'C) (70'C) (70'C) (70'C) (70~C) 

2.2 PF1J2R2 PF2J2R2 62 PF1J62R PF2J62R 1800 PF1J1K8 PF2J1K8 51K PF1J51K PF2J51K 
2.4 PF1J2R4 PF2J2R4 68 PF1J68R PF2J68R 2000 PF1J2KO PF2J2KO 56K PF1J56K PF2J56K 
2.7 PF1J2R7 PF2J2R7 75 PF1J75R PF2J75R 2200 PF1J2K2 PF2J2K2 62K PF1J62K PF2J62K 
3.0 PF1J3RO PF2J3RO 82 PF1J82R PF2J82R 2400 PF1J2K4 PF2J2K4 68K PF1J68K PF2J68K 
3.3 PF1J3R3 PF2J3R3 91 PF1J91R PF2J91R 2700 PF1J2K7 PF2J2K7 75K PF1J75K PF2J75K 

3.6 PF1J3R6 PF2J3R6 100 PF1Jl00 PF2Jl00 3000 PF1J3KO PF2J3KO 82K PF1J82K PF2J82K 
3.9 PF1J3R9 PF2J3R9 110 PF1Jl10 PF2Jl10 3300 PF1J3K3 PF2J3K3 91K PF1J91K PF2J91K 
4.3 PF1J4R3 PF2J4R3 120 PF1J120 PF2J120 3600 PF1J3K6 PF2J3K6 lOOK PF1Jl00K PF2Jl00K 
4.7 PF1J4R7 PF2J4R7 130 PF1J130 PF2J130 3900 PF1J3K9 PF2J3K9 110K PF1Jl10K PF2Jll0K 
5.1 PF1J5Rl PF2J5Rl 150 PF1J150 PF2J150 4300 PF1J4K3 PF2J4K3 120K PF1J120K PF2J120K 

5.6 PF1J5R6 PF2J5R6 160 pF1J160 PF2Jloo 4700 PF1J4K7 PF2J4K7 130K PF1J130K PF2J13OK 
6.2 PF1J6R2 PF2J6R2 180 PF1J180 PF2JlOO 5100 PF1J5KI PF2J5Kl 150K PF1J150K PF2J150K 
6.B PF1J6R8 PF2J6R8 200 PF1J200 PF2J200 5600 PF1J5K6 PF2J5K6 160K PFIJI60K PF2J160K 
7.5 PF1J7R5 PF2J7R5 220 PF1J220 PF2J220 6200 PF1J6K2 PF2J6K2 lOOK PF1Jl8OK P~2J1BOK 
B.2 PF1J8R2 PF2J8R2 240 PF1J240 PF2J240 6BOO PF1J6KB PF2J6KB 200K PF1J2ooK PF2J2ooK 

9.1 PF1J9Rl PF2J9Rl 270 PF1J270 PF2J270 7500 PF1J7K5 PF2J7K5 220K PF1J220K PF2J220K 
10 PFIJ10R PF2Jl0R 300 PF1J300 PF2J300 8200 PF1J8K2 PF2J8K2 240K PF1J240K PF2J240K 
11 PF1JllR PF2JllR 330 PF1J330 PF2J330 9100 PF1J9Kl PF2J9KI 270K PF1J270K PF2J270K 
12 PFIJ12R PF2J12R 360 PF1J360 PF2J360 10K PF1Jl0K PF2Jl0K 300K PFIJ300K PF2J3OOK 
13 PFIJI3R PF2JI3R 390 PFIJ390 PF2J390 11K PF1JllK PF2JllK 330K PF1J330K PF2J330K 

15 PF1J15R PF2JI5R 430 PFIJ430 PF2J430 12K PFIJ12K PF2J12K 300K PF1J360K PF2J360K 
16 PFIJ16R PF2J16R 470 PF1J470 PF2J470 13K PF1J13K PF2JI3K 390K PF1J390K PF2J390K 
18 PFIJI8R PF2J18R 510 PF1J510 PF2J51 0 15K PF1Jl5K PF2J15K 430K PFIJ430K PF2J430K 
20 PF1J20R PF2J20R 560 PF1J560 PF2J560 16K PF1J16K PF2Jl6K 470K PFIJ470K PF2J470K 
22 PF1J22R PF2J22R 620 PF1J620 PF2J620 18K PF1J18K PF2J18K 510K PF1J5 I OK PF2J510K 

24 PFIJ24R PF2J24R 680 PF1J680 PF2J680 20K PF1J20K PF2J20K 560K PF1J5OOK PF2J5OOK 
27 PF1J27R PF2J27R 750 PF1J750 PF2J750 22K PF1J22K PF2J22K 620K PF1J620K PF2J620K 
30 PF1J30R PF2J30R 820 PFIJ820 PF2J820 24K PF1J24K PF2J24K 6aOK PF1J680K PF2J6OOK 
33 PFIJ33R PF2J33R 910 PF1J910 PF2J910 27K PF1J27K PF2J27K 750K PFIJ7SOK PF2J7SOK 
36 PF1J36R PF2J36R 1000 PF1J1KO PF2J1KO 30K PF1J30K PF2J30K 820K PFIJ820K PF2J820K 

39 PFIJ39R PF2J39R 1100 PF1J1KI PF2J1KI 33K PFIJ33K PF2J33K 910K PF1J910K PF2J91OK 
43 PF1J43R PF2J43R 1200 PFIJ1K2 PF2J1K2 36K PF1J36K PF2J36K 1 MEG PF1J1MO PF2J1MO 
47 PF1J47R PF2J47R 1300 PF1J1K3 PF2J1K3 39K PF1J39K PF2J39K 
51 PFIJ51R PF2J51R .1500 PF1J1K5 PF2J1K5 43K PF1J43K PF2J43K 
56 PF1J56R PF2J56R 1600 PF1J1K6 PF2J1K6 47K PF1J47K PF2J47K 

Performance Specifications 

Series Number PF1 PF2 

WATTS OHMS WAlTS OHMS 
__ Al25'C Ambient 2.0 ~27K 3 ~51K 

1.5 >27K 2.4 >51K 
__ Al7O"C Ambient 1.6 ~27K 2.5 ~ 51K 

1.2 >27K 2.0 >51K 

Max \tJItage 500V 750V 

_Range 2.2 OHMS to 1 MEGOHM 2.2 OHMS to 1 MEGOHM __ nee 

+5% ±5% 

OperatIng Range -55'C "to 2000(; -550(; To 2OO'C 

~~ 6.25 X Rated Watts for 5 Sec (SOO V Max) 6.25 X Rated Watts for 5 Sec (750 V Max) 

Max value Typical value Max Value lYpical value 

Stability Aller: R527Kn R> 27Kn R~ 51Kn R> 51Kn 

1000 HR Max Load 5% 2.5% 5% 5% 2.5% 5% 

Environmantal1Mb 3% 0.5% 1% 3% 0.5% 1% 

-ng 1% 0.1% .0.1% 1% 0.1% 0.1% 

TemPerature CoeIticient: 

LesslhBn 10 OHMS o '350 PPMlo(; 0.c35O PPM/'C 

10 OHMS And Over o ' 250 PPMI'C 0"250 PPM/'C 

DieIec:Iric~: Min 500v IR.M.S.) Min SOOV IR.M.S.) 

Ma. Body Temperature AI_ Load (Hot Spot) 3OO'C 3OO"C 

4700 

Power Rating 
The power rating for PowrFiIW, resistors is depend
ent on the maximum power that can be dissipated 
continuously at a specified ambient temperature. 

The nominal wattage ratings given 10r.PowrFilm 
, resistors are based on an ambient operating tem

perature of 70'C. 

PowrFilm resistors can be operated at ambient 
temperatwes other than 70°C in accordance with 
the Load Vs. Temperature curve shown. 

jl00% 

i j 75% 

~50% 
! 
:f 25% 

I' 
! 
I 
! , , , , , , , , , , , 

I 

~ 
i". 
I 
I 
I 
I 
I 
I , 
I 
i 

I Note: wattage ratings may ~ 
be increased by reducing I the ambient operating 

'" temperature 

"" '" ~ , o 25 ,. , , 70 100 200 , 300· 
Ambient T.mperatur~ rC) 

load va Temperature 

Application Information 

Construction 
A homogenous film of metal alloy is deposited on a 
high grade ceramic body. The alloy is cut in a helix 
to increase and adjust the resistance. Tinned leads 
01 copper-clad steel are welded to the end caps 
which are force litted to the ceramic body. 

Coated with a red non-flammable coating of 
silicon lacquer for environmental and electrical 
protection, the resistor will withstand 500V (R.M.S.) 
and is resistant to most olthe commonly used clean
ing solvents conforming to ~IL-STD-202E, method 
215 and IEC 68-2-45. 

Inductance 
The PowrFilm resistor is fundamentally non-induc
tive, Any reactance would be capacitive (dominated 
by the end cap to end cap capacitance) and would 
be extremely small. 

Mounting 
The body "hot spot" temperature at maximum dissi
pation and ambient temperature is 300°C and must 
be considered in relation to other nearby compo
nents and materials. 

Weight 
The PFI resistor has a net weight of 4.4 Ibs. per 5,000 
pieces (reel). 

The PF2 resistor has a net weight of 3 Ibs. per 1,500 
pieces (reel). 

OHMITE MFG, CO., a NORTH AMERICAN PHILIPS company / 3601 W. Howard St., Skokie, Illinois 60076 / (312) 675-2600 / TWX 910-223-0805 / TELEX 72·4433 

A·1920 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

OHIVII 'E® Little Devil® Molded Composition Resistors 50/0 Tolerance 

e,l. CIII. 
CATAloe NO. 5110 

UtIle OMs, IbniIa's famous nMiIad CiIIqIOIition IIISisbn. find bnaI .. in CIIII1IIIIJdaI and 
millry appIcaIians. The Va, %. %. 1 and 2-watt sizes. wIich CIII1Iurm I'8IpIICIivaIy to 
SIyIas RC851, RCII7, RC2II. RC32 and RC42 01 MI-R-l1, nat althe SIringII1t __ 
01 1his millry specificaIion. AI sizes MiIabIa saIisIy a wile .... 01 design and 
I8nice needs. 

UtIle OMs '- nMiIad inUaIian fur high diaIacIric -. NaIad advanbJgas of Ihesa 
_ .. great sIIIbity, low naiIe 1M!. low '4IIIIage ~ h9I inUaIion braaIaIown 
'4IIIIage ... rapid belt dissipation. They may be usad at fit rabid wa\IIIgI at lIJIC 11ft 
ambianIl8mpIraIure. 

UtIle IIaviIs are MiIabIa from SIDck in SInIan! SA resisIIIJce values in die 1DIenn:as and 
resisIIIJce ranges shown in the price 1liiie. RatiIgs fur rnuinun CIIIIIiIIIIus RMS '4IIIIage 
drop .. high: 1!i1 volts fur % watt -. 2!iI volts fur " watt. :til valls fur % watt. !III valls 
fur 1 watt. and !III valls fur 2 watt IIits. 

catalDI llunlller 

Rllllt. RlIIII. 
(Ohmsl ~WaH Vow.n v.·WaH 1 WaH 2 WaH Ollmll v. WaH v. WaH 

1 OE10G5 300 083015 OC3015 
1.1 OEllG5 330 083315 OC3315 
1.2 0E12G5 360 083615 OC3615 
1.3 0E13G5 390 083915 OC3915 
1.5 OE15G5 430 084315 OC4315 

1.6 OE16G5 470 084715 OC4715 
1.8 ·OEI8G5 510 085115 OC5115 
2.0 0E20G5 560 085815 OC5615 
2.2 OE22G5 620 086215 OC6215 
2.4 OE24G5 680 086815 0C6815 

2.7 0827G5 OC27G5 OE27G5 0827G5 750 OB7515 OC7515 
3.0 OB3OG5 OC30G5 DE30G5 OO30G5 820 088215 OC8215 
3.3 0833G5 OC33G5 OE33G5 0833G5 910 089115 OC9115 
3.6 083665 OC36G5 0E36G5 003665 1000 081025 OC1025 
3.9 0B39G5 OC39G5 OE39G5 OG39G5 1100 081125 OC1125 

4.3 0843G5 OC43G5 DE43G5 OG43G5 1200 081225 OC1225 
4.7 0847G5 OC47G5 OE47G5 OO47G5 1300 081325 OC1325 
5.1 0851G5 oo51G5 OE51G5 OG51G5 1500 081525 OC1525 
5.6 085665 OC56G5 DE56G5 OG56G5 1600 081625 001625 
6.2 086265 OC62G5 OE62G5 OG62G5 1800 081825 OC1825 

6.8 0868G5 OC68G5 DE68G5 OG68G5 20DD 082025 OC2025 
7.5 0875G5 oo75G5 DE75G5 OG75G5 2200 082225 OC2225 
B.2 0882G5 oo82G5 OE82G5 OG82G5 2400 OB2425 002425 
9.1 0891G5 OC91G5 OE91G5 OG9165 2700 082n5 OC2n5 

10 081005 OCl005 OE1005 OG1005 OHl005 3000 083025 003025 

11 081105 OCll05 OEl105 OGll05 OH1105 3300 083325 OC3325 
12 081205 OC1205 DE1205 OG1205 OHI205 3600 083625 OC3625 
13 081305 OCI305 OEI305 OGI305 OHI305 3900 083925 003925 
15 081505 OC1505 OEI505 001505 OHI505 4300 084325 .OC4325 
16 081605 OCI605 OE1605 OGI605 OHI605 4700 084725 OC4725 

18 081805 OCI805 OE1805 OGI805 OHI805 5100 085125 OC5125 
20 082005 OC2OO5 OE2OO5 OG2OO5 OH2oo5 5600 085825 OC5625 
22 082205 OC2205 OE2205 082205 OH2205 6200 086225 OC6225 
24 082405 OC2405 0E2405 OG2405 OH2405 6800 086825 OC6825 
27 082705 OC2705 DE2705 OG2705 OH2705 7500 087525 OC7525 

30 083005 OC3OO5 OE3OO5 OG3OO5 OH3OO5 8200 088225 OC8225 
33 0B3305 OC3305 OE3305 OG3305 OH3305 9100 089125 OC9125 
36 083605 OC3605 OE3605 OG3605 OH3605 lDDDD 081035 001035 
39 083905 003905 OE3905 OG3905 OH3905 11000 081135 OC1135 
43 084305 OC4305 0E4305 OG4305 OH4305 12000 081235 OC1235 

47 084705 OC4705 OE4705 OG4705 OH4705 13000 OBI335 OC1335 
51 085105 OC5105 0E5105 OG5105 OH5105 15000 081535 OC1535 
58 0856115 005805 OE5805 OG5605 OH5805 16000 081635 001635 
62 086205 006205 OE6205 0G6205 OH6205 18000 081835 001835 
68 086805 OC6805 OE6805 OG6805 OH6805 20000 082035 OC2035 

75 087505 OC7505 OE7505 OG7505 OH7505 22000 082235 OC2235 
82 088205 OC8205 DE8205 OG8205 OH8205 24000 082435 OC2435 
91 089105 OC9105 OE91 05 OG9105 OH9105 27000 082735 OC2735 

100 081015 OC1015 OE1015. OG1015 OHl015 30000 083035 OC3035 
110 081115 OC1115 DE1115 OG1115 OH1115 33000 083335 OC3335 

120 081215 001215 DE1215 OG1215 OH1215 36000 083635 OC3635 
130 081315 OC1315 DE1315 OG1315 OH1315 39000 083935 003935 
150 081515 OC1515 OE1515 OG1515 OH1515 43000 084335 OC4335 
160 081615 OC1615 0E1615 OG1615 OH1615 47000 084735 OC4735 
180 081815 OC1815 0E1815 001815 OH1815 51000 085135 OC5135 

200 082015 OC2015 0E2015 OG2015 OH2015 56000 085635 OC5635 
220 082215 002215 OE2215 OG2215 OH2215 62000 086235 OC6235 
240 082415 OC2415 OE2415 OG2415 OH2415 68000 086835 OC6835 
270 082715 OC2715 DE2715 002715 OH2715 75000 087535 OC7535 

-u .. _-_ .... _ 

-_._ ... ~"=--"----
--=---1. ... -.... -~-- ,= 

SPECIFICATIONS 
watts Length Diameter Leads MII-ft-11 

Va .145 .062 .015 x 1 RC05 
% .250 .090 .025 x 11k RC07 
1k .391 .141 .033 x 11k RC20 
1 .563 .219 .041 x 11k RC32 
2' .688 .313 .046 x 11k RC42 

cataI ••• ....., CltaI .... mHr 

RIIIII. 
v.·WaH 1 Wall 2 WaH Ohnlll v. Walt v. WaH ~.WaH 1 WIll 2 WIll 
OE3015 0G3015 OH3015 82000 088235 OC8235 0E8235 088235 OH8235 
OE3315 OG3315 OH3315 91000 89135 OC9135 OE9135 0G9135 OH9135 
0E3615 0G3615 OH3615 0.1 MEG 81045 OC1045 OE1045 OG1045 OH1045 
OE3915 OG3915 OH3915 O.II·MEG DB1145 OC1145 0E1145 081145 OH1145 
OE4315 084315 OH4315 0.12 MEG 81245 OC1245 0E1245 OG1245 OH1245 

OEms 064715 OHms 0.13 MEG DBI345 OCI345 0E1345 001345 OHI345 
OE5115 OG5115 OH5115 0.15 ME! 081545 OCI545 OEI545 OGI545 OHI545 
OE5615 OG5615 OH5615 0.16 ME! OB1645 OCI645 0E1645 OGI645 OHI645 
0E6215 0G6215 OH6215 0.18 ME! 081845 OCI845 0E1845 OGI845 OHI845 
0E6815 OG6815 OH6815 0.20 ME! DB2045 OC2045 0E2045 OG2045 OH2045 

OE7515 067515 OH7515 0.22 ME! 082245 OC2245 0E2245 002245 OH2245 
OE8215 088215 OH8215 0.24 ME! DB2445 002445 OE2445 OG2445 OH2445 
0E9115 089115 OH9115 0.27 ME! 082745 OC2745 OE2745 082745 OH2745 
OEl025 OG1025 OH1025 0.30 ME! 0B3045 OC3045 OE3045 083045 OH3045 
0E1125 OG1125 OHII25 0.33 ME! 83345 OC3345 0E3345 083345 OH3345 

OE1225 OGI225 OHI225 0.36 ME! 83645 oo3B45 DE3645 . OG3645 0H3645 
OEI325 OGI325 OHI325 0.39 ME! 83945 OC3945 DE3945 0G3945 OH3945 
0E1525 001525 OHI525 0.43 ME! 

~ 
OC4345 0E4345 OG4345 OH4345 

OEI625 OG1625 OH1625 0.47 ME! 0C4745 OE4745 004745 0H4745 
0E1825 001825 OHI825 0.51 ME! 085145 OCS.145 0E5145 085145 OH5145 

DE2025 OG2025 OH2025 0.56 ME! ~85845 OC5645 OE5645 OG5845 OH5645 
0E2225 082225 OH2225 0.62 ME! ~~ OC6245 0E6245 OG6245 0H6245 
OE2425 0132425 OH2425 0.68 ME! OC6845 DE6845 OG6845 OH6845 
DE2725 OO2n5 OH2725 0.75 ME! 087545 OC7545 OE7545 OG7545 OH7545 
DE3025 OG3025 OH3025 0.82 ME 088245 0C8245 0E8245 OG8245 OH8245 

OE3325 003325 OH3325 0.91 ME! 089145 OC9145 OE9145 0G9145 0H9145 
0E3625 OG3625 OH3625 1.0MEG 081055 OCl055 0E1055 001055 OH1055 
OE3925 083925 OH3925 1.1 MEG 081155 OC1155 OE1155 08'1155 OHII55 
DE4325 084325 OH4325 1.2 MEG 081255 001255 OEI255 081255 OHI255 
OE4725 084725 OH4725 1.3 MEG 081355 001355 OEI355 OGI355 OHI355 

0E5125 0G5125 OH5125 1.5 MEG 081555 OC1555 0E1555 081555 OH1555 
OE5625 005825 OH5625 1.6MEG 081655 OC1655 OEI655 081655 OHI655 
0E6225 066225 OH6225 1.8ME6 081855 OCI855 0E1855 OGI855 OHI855 
OE6825 OG6825 OH6825 2.0 MEG OB2055 "OC2055 0E2055 OG2055 OH2055 
0E7525 087525 OH7525 2.2 MEG 082255 OC2255 OE2255 OG2255 OH2255 

0E8225 0G8225 OH8225 2.4 MEG 082455 OC2455 OE2455 OG2455 OH2455 
OE9125 OG9125 OH9125 2.7 MEG 082755 OC2755 0E2755 002755 OH2755 
DEl035 OG1035 OHl035 3.0 MEG 083055 OC3055 OE3055 OG3055 0H3055 
0E1135 OGI135 OH1135 3.3 MEG 083355 OC3355 0E3355 003355 OH3355 
0E1235 OG1235 OHI235 3.6 MEG 083655 OC3655 OE3655 003655 OH3655 

OE1335 OGI335 OHI335 3.9 MEG 083955 OC3955 OE3955 OG3955 OH3955 
0E1535 001535 OH1535 4.3 MEG 084355 00055 OE4355 064355 OH4355 
0E1635 OG1635 OHI635 4.7 MEG 084755 0C4755 DE4755 084755 OH4755 
0E1835 OGI835 OH1835 5.1 MEG 085155 005155 0E5155 005155 OH5155 
OE2035 OG2035 0H2035 5.6ME6 085855 005655 OE5655 OG5655 OH5655 

OE2235 OG2235 OH2235 6.2 MEG 086255 OC6255 0E6255 086255 OH6255 
0E2435 OG2435 OH2435 6.8 MEG 086855 OC6B55 OE6855 006855 OH6B55 
OE2735 0G2735 OH2735 7.5 MEG 087555 007555 OE7555 087555 OH7555 
OE3035 063035 OH3035 8.2 MEG 088255 OC8255 OE8255 OG8255 OH8255 
OE3335 OG3335 OH3335 9.1 MEG 089155 OC9155 0E9155 OG9155 OH9155 

DE3635 OG3635 OH3635 10.0 MEG 081065 OCl065 OE1065 001065 OH1065 
0E3935 003935 OH3935 11.0MEG 081165 001165 0E1165 OGl165 OH1165 
OE4335 OG4335 OH4335 12.0 MEG OBI265 001265 OEI265 OG1265 OHI265 
OE4735 OG4735 OH4735 13.0 MEG 081365 001365 OEI365 001365 OHI365 
0E5135 005135 OH5135 15.0 MEG 081565 001565 OEI585 OGI565 OHI565 

0E5835 085635 OH5835 16.0 MEG 081665 OCI665 OEI665 . OGI665 OHI665 
DE6235 OG6235 OH6235 18.0 MEG 081865 001865 OEI865 001865 OHI865 
OE6835 OG6835 OH6835 20.0 MEG 082065 OC2065 OE2065 OG2065 OH2065 
OE7535 007535 OH7535 22.0 MEG 082265 OC2265 0E2265 OG2265 OH2265 

OHMITEMFG. CO., a NORTH AMERICAN PHILIPS company / 3601 W. Howard St.. Skokie. illinois 60076 / (312) 675-2600 / TWX 910-223-0805 / TELEX 72-4433 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1921 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2IDI ....... 

ALL NEW with this 
edition of EEM 

GET ............ _ ........ --_ .. __ ._-_. ~-----ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is"Yes:' you probably already 
have the EEM File System. But, if you said II No;' 
you reallyoughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty· 
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi· 
pie products in one catalog? Take Mallory for 

, example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEMFiI~ 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer· 
ence cards that apply. 

There are thousands of EEM File Systems in every· 
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack· 
age. The package contains everything you 
need to set up your very own filing system. Best of. 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System.' . 

Don't waste any more time. Get organized now! . 

EEM FILE . SYSTEM , 
645 stewart ave., garden city, ny 11530 



RESISTORS 

OHMTEK Surface Mount Resistors 
Chips/Networks 

Features: 

CERMET WRAPAROUND 
CHIP RESISTORS 
DESIGNED TO MEET MIL·R· 
55342, CHARACTERISTIC"K·· 
Resistance range 10 ohms-
1 megohm, tolerances 1 
thru 10% in the following 
popular sizes (mils) 50x40, 
50x50, 50x75, 50x100, 
50x 150, 100 x 100. Solder 
coated with nickel barrier 
and glass overcoat. 

GENERAL PURPOSE 
CERMET WRAPAROUND 
CHIP RESISTORS 
Economically priced indus
trial grade features standard 
1206 case size (1.6x3.2 
mm) Resistance range 10 
ohms -10 megohms; toler
ances 2,5, 10,20%. Bulk or 
tape and reel packaging. 

GOLD TOPSIDE CERMET 
CHIP RESISTORS 
Cermet thick film chip with 
gold-wire-bondable termi
nations; sizes 50x50 and 
35x35 mils standard; 
resistance range 10 ohms -
5 megohms; tolerances 1, 
2,5,10%. 

WRAPAROUND OR FLIP· 
CHIP RESISTOR NETWORK 
Standard "A" and "8" 
schematics available with 
50-mil pad spacing; 100 
ohms to 1 megohm. Cermet 
resistance elements with 
pre·tinned nickel barrier 
layer conductors. 

• All wraparound connections feature a thick or 
thin film adhesion layer covered with a leach· 
resistant nickel barrier layer and solder coated 
for 150°C applications. 

• Ruthenium-based cermet thick film yields 
. dependable performance and low cost. 
• Abrasive and laser trimming available. 
• Hi-Rei screening available on all resistor types 

with all Mil-Spec Qual testing in house. 
• Special metalization and custom sizes available 

upon request. 
• No inductance. 

PRECISION THIN FILM 
WRAPAROUND CHIP 
RESISTORS DESIGNED 
TO MEET MIL·R·55342, 
CHARACTERISTIC "H" 
Resistance range 10 ohms 
- 200k ohms, size 50x75 
mils; tolerances 0.1,0.5, 
1, 2, 5%. Ideal for high 
frequency, low noise, and 
tight TCR applications 
requiring good stability. 

ULTRA·LOW VALUE 
WRAPAROUND CHIP 
RESISTORS 
Resistance range 0.1 ohm -
10 ohms; tolerances 1, 2, 3, 
5, 10%; size 60x 150 mils; 
solder coated with nickel 
barrier. 

FLlp·CHIP 
CERMET RESISTORS 
Cermet one-sided resistors 
for low cost reflow applica
tions; sizes 50x75, 50x 100, 
50x 150 mils; resistance 
range 10 ohms - 100 
megohms; tolerances 2, 
5,10,20%. 

LEADLESS CHIP CARRIER 
CERMET NETWORK 
Standard "A" and "8" 
schematics available in a 
20 terminal, 50-mil center 
single-layer ceramic pack
age with glazed overcoat 
or with ceramic cover; 100 
ohms to 1 megohm; 1, 2, 5, 
10% tolerances. 

• Static free waffle pack packaging standard. 
• Glass fired passivation as standard adds relia-

bility and stability to the resistor elements. 

Performance/Design Characteristics: 
• Tolerances: ± 0.1 % - 20% 
• Resistance values: 1 ohm to 1 megohm 
• TCR: Thin Film 

± 50 ppm/oC (standard) 
Thick Film 
± 100 ppm/oC (standard) 

• Operating temperature range: 
-55°C to + 150°C 

2160 LlBE~TY DRIVE, 
NIAGARA FALLS, NY 14304 

4700 

PHONE: 716/283-4025 EASYLINK 62343910 
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RESISTORS 

OHMTEKCermet Resistors,. 
Dividers and, Networks 

Features: 

RADIAL LEAD 
RESISTORS 
High voltage, low induc
tance applications; 'A, 'h, 
1, and.2 watt sizes; stan
dard 10 ohms to 500 
megohms 1%,2%,5%, 
10% tolerances. 

HIGH VOLTAGE 
DIVIDERS 
8road application to both' 
military and commercial 
power supplies. Many 
standards to choose from, 
or custom made. 

CHIP RESISTORS 
General purpose solder
coated wraparounds 
and flipchips for reflow 
applications; gold topside 
terminations for wire 
bonding, ultra low to high 
megohm values; 1%, 2%, 
5%, 10% tolerances. 

LEAD LESS CHIP 
NETWORKS 
Standard "A" or "8" 
schematic in single
layer ceramic with glazed 
overcoat or with ceramic 
cover; 100 ohms to 1 
megohm; 1%, 5%, 10% 
tolerances. 

• Standard circuits for military and commer
cial applications. 

• Custom circuits to meet demanding or 
unique applications. 

• Ruthenium-based screened films. 
• Pt/Au or Pd/Ag terminations as required. 
• Broad packaging sizes and styles - Standard 

OIL's, 3-13 pin SIL's, oversize .600 centers 
or greater OIL's. . 

• Rugged ceramic-based construction yields 
dependable performance and low cost. 

• Discrete performance with space saving 
and greater reliability of networks. 

DUAL-IN-LINE 
Resistor and R-C net
works in standard DIL 
style "A" and "8" sche
matics; 100 ohms to 1 
megohm; 1%, 5%, 10% 
tolerances. Testing to 
Group A of MIL-R-83401. 

SINGLE-IN LINE 
CONFORMAL 
Isolated resistors or 
common lead configura
tions. Low profile or high 
profile conserve P-C 
board space. Conformal 
epoxy coated or single
sided screened coatings. 

FLAT PACKS 
Application to high den
sity packaging in airborne 
computers. Standard "A" 
and "8" schematics avail
able aswell as R-C net
works tested to Group A 
of MIL-R-83401. 

CUSTOM NETWORKS 
Custom sizes as well as 
networks including binary, 
R-2R, and decade con
figurations. Laser or 
abrasive trimmed as 
required to meet 
tolerancing demands. 

Performance/Design 'Characteristics 
• Tolerances: .1%-20%. 
• Resistance values: .1 ohm to 1 gigaohm. 
• TCR's: 100 & 250 ppm standard; 50 ppm 

available. 
• Operating temperature range: - 55° C to 

+125°C. 
• Tracking: 10 to 25 ppm . 
• Testing to full MIL-spec requirements 

available. 

2160 LIBERTY DRIVE, ' 
NIAGARA FALLS, NY 14304 

4700 

PHONE: 716/283-4025 EASYLINK 62343910 

For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

OHMTEK Precision Resistor Networks 
Wirewound Performance in Contemporary Packages 

Features: 

DUAL-IN-LINE 
HERMETIC 
Meets Mil-R-83401 Char
acteristic "C" for military 
and other environmental 
extremes. Available 8,14, 
16 and 18 leads. 

SINGLE-IN-LINE 
MIL-GRADE 
Meets Mil-R-83401 
Characteristic "V". 3-13 
lead ceramic sandwich 
construction in high and 
low profile versions. 

FLATPACKS 
Hermetic or non-hermetic 
meet Mil-R-83401 Char
acteristic "C", "V" or "K". 
Available in 14 through 
28 lead packages. 

LEADLESS CHIP 
CARRIERS 
Hermetic or ceramic sand
wich JEDEC packages. 
Standard and custom 
schematics available. 

• Standard circuits for military and commercial 
applications. 

• Custom circuitsas required for demanding 
applications. 

• Nichrome or Tantalum based films optional. 

• Wide packaging styles - standard hermet.ic 
or versatile custom pin counts with ceramic 
sandwich and conformal coated styles. 

• Full Mil-spec screening available in-house. 

• Rugged construction provides dependable 
performance at minimum cost. 

• Network reliability greater than discrete 
resistor arrays. 

DUAL-IN-LiNE 
CERAMIC SANDWICH 
Meets MiI-R-83401 Char
acteristic "V". Packages 
of 4-22 leads in rugged 
monolithic inexpensive 
construction with highest 
precision in the industry. 

SINGLE-IN-LiNE 
CONFORMAL 
3-13 lead packages avail
able. Designed for a wide 
range of tolerances and 
values at minimum cost. 

TO-STYLE HERMETIC 
Available for custom 
precision applications 
requiring very low TCR 
and tight tracking. 

CHIP RESISTORS 
AND ARRAYS 
Exceptional stability and 
reliability. Available in 
general purpose, 30-Mil 
square Mil-R-55342 char
acteristics and custom 
circuit arrays on ceramic 
or silicon. 

Performance/Design Characteristics: 

• Tolerances: .005% -1 % 

• Resistance values: 10 ohms to 10 Megohm. 

• Low TCR: 25 ppm/oC Std. 

• Ultra low TCA: 10 and 5 ppm/oC available. 

• Tracking less than 1 ppm. 

• Operating temperature range: -55°C to +125°C 

• Low noise: -35 db 

• Stability: .l R less than 200 ppm170°C/ 
10,000 hrs. 

2160 LIBERTY DRIVE, 
NIAGARA FALLS, NY 14304 

4700 

PHONE: 716/283-4025 EASYLINK 62343910 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1925 



4700 RESISTORS 4700 

PRECISION POWER RESISTORS. 
Sub-Miniature Wire Wound 

-.-
..... __ .------ ---

V-Coated for 3500 C 
TYPE A MOLDED 
.4 to 14 watts 

TYPE B MOLDED 
1 watt to 10 watts 
B~ryllium or Alumina 
Oxide Core 

ELECTRICAL SPECIFICATIONS 
1. Tolerances - 5%, 3%, 1%, .5%, 

.25%, .1%, .05%, .02%. 
2. Dielectric Strength - 500 VAC for 

04A, 05A, 15A; 81, B3. Bal. 1000 VAC, 
circular foil wrap method or V-block. 

a. Life - Maximum 0.5% resistance 
change after 1000 hour load life 
cycling 1Y2 hours on, 1/2 hour off, full 
load at 25°C). 

4. Temperature Coefficient - Below 1 
ohm = 90 PPM, Below 10 ohms = 
50 PPM, Below 50 ohms = 30 PPM, 
All above = 20 PPM. . 

a: 

~100.~~~4-+-~-+~4-+-~~ 
D. 75 

,til 50 

~ 25~~--+-+--+a: 
"#. 25h5Ir-;jrn;;r'---'--L,,,,\,i--L--"'i;IJ~~mII"" 

AMBIENT TEMP. DEG. CENTIGRADE 

_ ... _ •.... _ ... _._ .. _.----~-

GENERAL SPECIFICATI()NS 
1. Molded Type A axial-lead resililtOrs, molded for uniformity and minimum size for 

today's space age requirements. 
2. Completely welded construction. 
3. Meet or exceed requirements of MiI-R26, characteristic U. 
4. Leads are tinned copperweld. Other materials available on request. 
5. High temperature silicone molded coating. 
6~ Molded Type B beryllium oxide or alumina with power ratings 1.4 to 4 times higher 

than conventional ceramic resistors of the same size. 

r- C ,I, A--IL 

f I t t 
B 0 

DIMENSIONS AND TOLERANCES 

DIMENSIONS AND TOLERANCES 
Waltagea 

PRC Q V 
Type A B C 0 2750 

04A .250 ...... 010 .090 ±.010 1.5 #24 .4 
05A .330 ...... 010 .110 ...... 010 1.5 #24 .5 

*15A .412 ...... 010 .115 ±.010 1.5 #24 1.25 
20A .550 ...... 010 .115 ...... 010 1.5 #24 1.25 
SIA .490 ..... 010 .162 ..... 010 1.5 #22 1.75 
lA .610 ..... 010 .210 ..... 010 1.5 #20 3.0 

·*N1A .535 ...... 010 .220 ..... 010 1.5 #20 3.0 
25A .890 ..... 010 .210 ..... 010 1.5 #20 3.0 

2A .535 ..... 010 .270 ..... 010 2.0 #18 3.0 
SA .656 ..... 010 .270 ..... 010 2.0 #18 3.25 

·-*SA .900 ..... 010 .312 ..... 010 2.0 #18 5.5 
7A 1.187 ..... 010 .312 ..... 010 2.0 #18 7.0 

*···10A 1.825 ..... 010 .405 .... 010 2.0 #18 10.0 
Bl .250 ..... 010 .090 ..... 010 1.5 .020 1.OW 
B2 .325 ..... 010 .090 ..... 010 1.5 .020 1.5 
as .412 ..... 010 .115 ..... 010 1.5 .020 2.25 
B5 .610 ..... 010 .210 ..... 010 1.5 .032 4.0 
B5C .540 ..... 010 .240 ..... 010 2.0 .040 5.0 
B6 .856 ...... 010 .270 ..... 010 2.0 .040 6.0 
Bl0 .900 ..... 010 .312 ..... 010 2.0 .040 7.0 

* RW 70 ** RW 59/69179 ••• RW 57/67174 •••• RW 58/68178 
For Non-Inductive Winding add Suffix "N" to Callout. 

3500 

.75 
1.0 
2.0 
2.0 
2.5 
3.75 
3.75 
4.5 
4.25 
5.2 
7.5 
9.0 

14.0 
1.5w 
2.0 
3.0 
5.0 
7.0 
8.0 

10.0 

Max. MIL-
R ... Working R28E 

Valua Vollage Equlv 
3.4K 30 

6K 50 
7.5K 75 
10K 100 
15K 150 
20K 200 
20K 200 
28K 200 
20K 200 
30K 200 
75K 400 

lOOK 600 
200K 1000 
3.4K 35 RW81 
4.9K 48 

10.4K 85 RW80 
24.5K 172 
32.3K 280 
47.1K 300 
96 K 470 

MOLDED PRECISION WIRE WOUND RESISTORS 
TYPE AP: AXIAL PRECISION 
TYPE LP: LUG PRECISION 
TYPE RP: RADIAL PRECISION 

DIMENSIONS TABLE 
New Comm. Max. 
Type Watta R ... 
118AP .08 250K 
122AP .10 500K 
130AP .13 1.2M 
134AP .15 1.3M 
142AP .15 750K 
152AP RB56 .20 2.0M 
156AP .25 2.5M 
160AP RB55 .25 2.5M 
164AP RB54 .35 4.5M 
168AP RB53 .50 8.0M 
172AP .50 4.0M 
176AP .50 8.0M 
180AP .80 9.0M 
184AP RB52 .60 9.0M 
188Ap· RB57 1.00 18.0M 
192AP RB58 1.50 SO.OM 
202RP .25 500K 
214RP .25 1.0M 
324LP RB08 .50 4.0M 
372LP RB18 2.00 10.0M 

Max. 
Dla. 
.128 
.126 
.190 
.190 
.260 
.260 
.260 
.280 
.260 
.385 
.385 
.510 
.510 
.385 
.510 
.510 
.260 
.280 
.510 
.760 

TYPE RPC: RECTANGULAR 
PRINTED CIRCUIT 

TYPE PC: PRINTED CIRCUIT 

Max. Max. Laad Laad Hole 
Lal!9th Volt. ~aclng Gauga Size 

.263 100 #24 
.380 100 #24 
.300 100 #22 
.380 100 #22 
.280 150 #20 
.385 100 #20 
.510 150 122 
.510 150 #20 
.760 300. #20 
.780 400 #20 
.510 300 #20 
.510 400 #20 
.655 400 #20 

1.010 400 120 
1.010 600 #20 
1.510 900 #20 
.285 100 • 200 #22 .N.H • 
.447 150 .277 #22 #2 
.510 400 .325 Lug #6 

1.260 1000 1.000 Lug #6 

All are non-Inductively, reverse Pi ~ound 
at minimum wire tension for maximom 
long life stability. All production is aged 
before calibration for insurance of mini
mum long-term load-life drift. Due to ad
vance winding techniques and design 
they have extremely .Iow rise time char
acteristics approaching film type resis
tors. Through matching of materials, 
resistance changes from temperature 
expansion rates is eliminated. Zero volt
age coefficient and low noise charac
teristics. Leads are solderable or 
weldable. TC of 15 PPM/DC standard. 
TC of 2 PPM/DC to 6000 PPM/DC avail
able. All bridges and other instrumenta
tion used in calibration are periodically 
checked against National Bureau Primary 
Standards. Designs exceed MiI-R-93·and 
MiI-R-9444. Distinct capabilities for: Spe
c'ial Networks; Matched Sets; Voltage 
Dividers; Molded and encapsulated 
Modules. 

400RPC .125 500K .145 x .280 x .260 150 .125 #20 
500PC ,25 500K .260 .320 150 .200 122 
512PC .20 700K .260 .410 150 .150 #20 

PACIFIC RESISTOR C8MIvV'v-
18300 OXNARD STREET, TARZANA, CA 91356. (818) 345-7811- (213) 873-4574 • Inside CA: 800-835-3355 • Outside CA: 800-367-6677 
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PRECISION POWER RESISTORS 
Aluminum-Finned Heat Sink 
TYPE CH CHASSIS MOUNT 
5. through 250 watts 

TYPE BCH CHASSIS MOUNT 
15 through 35 watts 
Beryllium. Oxide or Alumina Core 
Chassis Mount, Type CH units are designed for maximum heat 
dissipation by mounting solidly to metal chassis surface for 
maximum heat transfer. They are outstanding for their high 
power dissipation with precision tolerances in minImum physi
cal sizes. 

ELECTRICAL SPECIFICATIONS 
1. Resistance Range - .05 ohms to 275K ohms. 
2. Tolerance-5%, 3%, 1%, .5%, .25%, .1%, .05%. 
3. Temperature Coefficient - ±20 PPM to 90 PPM 

GENERAL SPECIFICATIONS 
1. Lower hot spot ratings due to exclusive complete 

encapsulation of element within anodized aluminum body. 
2. Welded construction throughout assures long stable 

load life. 
3. Heavy spade lug type leads on 5 through 70 watt sizes, 

threaded heavy stud terminals on 100 through 250 watts. 
4. 1000 VAC minimum dielectric strength on 5CH, 10CH, 

85CH and 810CH; 2500 VAC on 25CH, 50CH, 100CH, and 
825CH; 5500 VAC on all others. 

5. Temperature Range - -55°C to +275°C. 
6. Eight standard sizes. 

DERATING CURVES 
120 

IX: 
~ 100 

~ 80 

fil 60 

IA 
I . 

........ 
I 
' B 
1-

" i"" •• ..... :'f~CJ4I. 
........ ~4'{J. 

i"-oo ~ 4~ ~D 
~ 20 

'i/. 0 

!'oo.,. I---.. ~Ift C. 

1~/8 
I ~ I -,.--25 75 125 175 225 275 350 

AMBIENT TEMP. DEG. CENTIGRADE 

Temp. of -55°C to +275°C. Derating is required for reduced 
chassis mounting area and high ambient temp. 
Curves: 
A - When mounted on proper alum. 
Chassis: 
4x6x2x.040 alum. chassis = 5CH & 1OCH. 
5x7x2x.040 alum. chassis = 25CH, 825CH, & 850CH. 
12x12x.059 alum. panel = 50CH & 100CH. 
12x12x.125 alum. panel = 110CH, 180CH, and 250CH. 
8 - Unmounted 5CH, 10CH, 85CH, 810CH. 
C - Unmounted 25CH, 100CH, 825CH, and 11 OCH. 
D - Unmounted 5OCH, 180CH, and 250CH. 

DIMENSIONS TABLE 

PRC MII·R Clift. Max. 
Typl 18546 WaHl RI •• A Aa I 

5CH RE60 5 20K ,444 - .490 
lOCH RE65 10 . 30K .562 - .625 
25CH RE70 25 75K .719 - .781 
50CH RE75 50 200K 1.563 - .844 

100CH - 70 275K 2.625 - .844 
B5CH RE60 15 20K .444 - .490 

B10CH RE65 20 30K .562 - .625 
B25CH RE70 35 75K .719 - .781 

TOL - - - ±.005 - ±.005 

110CH REn 100 50K 2.750 - 2.250 

180CH - 180 50K 2.770 - 2.500 

250CH RE80 250 45K 3.875 3.00 2.500 
TOL. - - - +.01 *-01 +.01 

* For Non-Inductive Winding add Suffix "N" to callout. 

C 
.500 
.750 

1.062 
1.968 
2.968 

.600 

.750 
1.062 

±.031 

3.500 

3.500 

4.500 
+.094 

D 
1.125 
1.375 
1.938 
2.781 
3.781 
1.125 
1.375 
1.938 

±.063 

5.478 

5.478 

7.000 
...... 094 

E 
.334 
.438 
.500 
.625 
.625 
.334 
.438 
.500 

±.031 

1.80 

2.125 

2.125 
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110CH, 180CH, 250CH 

BTU-Ft 
Core Conductivity at 275°C Ft2.Hr-OF 

1-_____ ...... 1 BERYLLIUM OXIDE 
(8eO)-64-

t:J ALUMINUM OXIDE - 8 
Q STEATITE -1.5 

.1. 
lIta • ..... 

F a H J K L M • P Sin 
.646 .317 .075 .145 .078 .093 .078 .050 2-#2 
.812 .406 .100 .203 .093 .093 .094 .086 2-#2 

1.094 .563 .094 .250 .171 .125 .125 .086 2-#2 
1.156 .625 .094 .281 .196 .125 .125 .086 2-#4 
1.156 .625 .094 .281 .196 .125 .125 .086 2-#4 

.646 .317 .075 .145 .078 .093 .078 .050 2;#2 

.812 .406 .100 .203 .093 .093 .094 .086 2-#2 
1.094 .563 .094 .250 .171 .125 .125 .086 2-#2 

±.031 ±.031 ±.016 ±.016 ±.01 ±.005 ±.O16 ±.005 - -thd 
2.813 1.750 .188 .800 .375 .188 .250 12/24 2-18, 

thd 
3.000 2.188 .250 .950 .375 .188 .200 12/24 2-#8i 

thd 
3.000 2.188 .250 1.00 .312 .188 .200 V./20 .875 4-#8 

..... .«131 +.031 +.Olif .. REF. +.031 +.010 REF. - .... 01 -

PAC I F I C RESISTOR C8!v\IVV'v-
18300 OXNARD STREET, TARZANA, CA 91356. (818) 345-7811- (213) 873-4574 • Inside CA: 800-835-3355 • Outside CA: 800-367-6677 
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RESISTORS 4700 

PRECISION RESISTIVE PRODUCTS, INC. 
mGHW A Y 61 SOUTH, MEDIAPOLIS, IOWA 52637 (319) 394-9131 TWX 510 100 8039 

ULTRA PRECISION 
METAL FILM RESISTORS 

• Low Temperature Coefficients 
• Tight Tolerances • High Stability • Low Noise ' 

DIMENSIONS 
Style Max. L. Max. Dia. CLtoCl Dim. A 

PR1Il0 .280 .102 .300 AWG #22 
PRl/8 .400 .150 .450 AWG #22 
PRl/4 .600 .200 .685 AWG #22 

SPECIFICATIONS 
Resistance Wallage Voltage 

Style Range (Ohms) Rating @8SoC Rating 

PR1/10 10-500K 1/10 300 
PRl/8 10-lM 1/8 400 
PRl/4 10-lM 1/4 500 

TYPICAL PERFORMANCE 
%~R 

1000 Hr. load Life 85°C •. , ............................................................................... 0.02 
Humidity ........................................................................................................ ; ....... 0.04 
Temperature Cycling ....................... , .............................................................. <0.01 
Short Time Overload ...................................................................................... <0.01 
Dielectric Withstanding .................................................................................. <0.01 
NoisfI ............................................................................................................ <-30dB 
Insulation Resistance .................................................................... >10000 M. Ohm 
Shell life ............................................................................................ <50 PPM/YA. 

TEMPERATURE COEFFICIENTS 
TC25 = 0 ±25 PPM/oC -20 to +85°C 
TC20 = 0 ±20 PPM/oC -20 to +85°C 
TC1S = 0 ±15 PPM/oC -20 to +85°C 

RESISTANCE TOLERANCES 

TC10 = 0 ±10 PPM/oC -20 to +S5°C 
TC5 = 0 ± 5 PPM/oC -20 to +85°C 

±1.0%, ±0.5%, ±.25% & ±O.l%, ±O.5%, ±.02%, ±.01% 

LEAD MATERIAL 
OFHC with 60/40 Tin/Lead Coating 

RL SERIES ULTRA PRECISION 
- METAL FILM RESISTORS 

• Radial Leads • Small Size 
• Low TC • High Stability 

DIMENSIONS (INCHES) 
H Height .365 
L Length .260 
W Width .140 
LS Lead Spacing Lead Gage #22 .150 

SPECIFICATIONS 
Temperature Resistance Standard Wallage 

Style Coefficient Range (Ohms) Toleranc. @8SoC 

RL 1 20 PPM/oC 20 thru 1%,5%, • 1 
15 100K .25%, .10°.4, 
10 .05%, & .02% 
5 .01% 

RL 3 20 PPM/oC 20 thru 1%,.5%. .3 
15 100K .25%,.1% 
10 .05% & .02% 
5' .01% 

TEMPERATURE COEFFICIENTS 
TC20 = 0 ±20 PPM/DC -20 to +85°C 
TC15 = 0 ±15 PPM/DC -20 to +S5°C 

TC10 = 0 ±10 PPM/oC -20 to +S5°C 
TC5 = 0 ± 5 PPM/oC -20 to +85°C 

TYPICAL ENVIRONMENTAL PERFORMANCE 
%<l.R 

1000 Hr. Load Life ...................................................................................... ±0.02% 
Humi'dltY ................................................................................................. , .....• ±0.04% 
Temperature Cycling .................................................................................. ±0.01 % 
Short Time Overload .................................................................................. ±0.01 % 
Insulation Resistance .................................................................. >1000 Megohms 
Noise Index ............................................................................. : .................. <-30dB 
Voltage Coefficient ........................................................................ <0.05 PPMlVolt 
1 Year Shelf Life ...................................................................................... ±50 PPM 

MATCHED SETS AND NETWORKS 
Customized resistance and temperature coefficient matching 
is available. 
Resistance matching to .01% and T. C. tracking of 1 PPM/oC 
are standard. 
Please consult the factor¥ for 'details on your requirements. 

GP SERIES GENERAL PURPOSE PRECISION 
- METAL FILM RESISTORS 

• Economical • High Performance 
• Very Stable • Low Noise 
DIMENSIONS 

Styte Max. l. Max.Dia. 

GPV. .280 .102 
GPV2 .400 .150 
GP3f.I .600 .200 
GPl .600 .200 

SPECIFICATIONS 

CL to CL Dim. A 

.325 AWG #22 

.450 AWG #22 

.685 AWG #22 

.685 AWG #20 

PRP Mil. Resist. --",; W~t!~.!.!I~i!'.L Voltage 
Style Style Range (Ohms) @ 700C @ 12SoC Rating 

GPY4 RN55 2.5-500K Y4 ,~. 300 
GP'12 RN60 2.5-1 M V2 SOD 
GP'I. RN65 10-1.5M 3f.I Y4 500 
GPl RN70 10-1.5M 1 '12 500 

TYPICAL PERFORMANCE 
%<l.R 

Temperature Cycling .......................................................................................... 0.05 
Low Temperature Operation .............................................................................. 0.03 
Terminal Strength,S Lb. load ...................................................................... 0.02 
Resistance To Soldering Heat ........................................................................ 0.02 
Dielectric Withstanding Voltage ...................................................................... 0.02 
Short Time Overload .......................................................................................... 0.05 
Moisture Resistance .......................................................................................... 0.20 
1000 Hour Load Life @ 125°C .......................................................................... 0.15 

TEMPERATURE COEFFICIENTS 
TC25 = 0 ±25 PPM/DC -20 to +85°C T100 = a ±100 PPM/DC -20 to +85°C 
TC50 = 0 ±50 PPM/DC -20 to +S5°C T250 = 0 ±250 PPM/DC -20 to +85°C 

RESISTANCE TOLERANCES 
±5.0%, ±2.0%, ±1.0%, ±0.5%, ±.25%, & ±0.1% 

LEAD MATERIAL 
OFHC with 60/40 Tin/Lead Coating 

NOTE: The GP-Series of resistors is conformally coated and fully pro
tected against moisture by a multi-paint coat system and a hard epoxy outer 
coating. 

Marking is alpha-numeric and meets the most demanding marking re
quirements. Special marking is available upon request. 

Consult the factory concerning failsafe, flameproof, and fusing require
ments. 

LCR IJ.: SERIES GENERAL PURPOSE 14- METAL FILM RESISTORS 

• Low Cost • Taped and Reel Package 
• Color Band Marking • Exceeds MiI-R-22684B 

"MiI-R-10509F Performance Requirements 
DIMENSIONS 

Max. l Max. Dia. 

.270" .098" 

GENERAL SPECIFICATIONS 
Resist • Resist. Temp. Coel. Power 

Tolerance Range 01 Resist. Rating 

1% 50 & 100 Y.W 
100 PPM/DC (70°C) 

2% through 
5% . 1M 

Performance Characteristics PRP MiI-R-22684B 
Type No. (Style) lCRlf4 Rl07 
Siz.: inch Bod,. length .270 Max. .243 ±.038 

Body Diameter .098 Max. .090 ±.OOS 

J lead Diameter .024 ±.002 0.23 +.004 
Power Rating 

._-----,. 
O:25W at 70°C 0.25W at 70°C 
0.125W at 125°C 0.078W at 125°C -- -_. 

Max. Rated Continuous 250V 250V 
Working Voltage 

Max. Ambient Temperature . 165°C 150°C Tc"i!"-'- - .... --. - - - - ----
±50.& ±200 PPM/oC 

~"------- . - ±100 PPM/oC 
Nominal Resistance Range __ . 100 to lMO 470 to 150kO 
Standard Tolerances 

----
1%,2% &5% 5'1. & 2% 

'Dielectric Withstanding Voltage <l.R 0.25% 0.5% 
Insulation' Resistance 10,000 MO 1,000 MO -_. 
Temperature Cycling <l.R 0.25% 1.0% --. 
Short-Time Overload -~ 0.25% 0.5% 
~ture Resist~nc_e 

-
<l.R -------o.sv.- 1.5"1. 

Load life . All ""1:0%""--' I- 2.0% 
Terminal Strength-"- - <l.R 0.2% 0.5% 
Resistance to Soldering Heat <l.R O.S"/. 0.5'10 
Shock <l.R 0.2'10 0.5'10 
Vibration <l.R 0.2% 0.5% 
low Temperature Operation AR 0.25% 0.5% 
Shelf life AR 0.2% 0.2'10 

Lead Dia. 

.025 

Max. 
Volt. 

250VRMS 

MII-R-10S09F 

RN55D 
.250 ±.031 
.109 ±.031 
.025 ±.002 

0.125W at 70°C 
0.0625W at 25°C 

200V 

165°C 
+200 

-500 PPM/oC 
100 to 301kO 

1% 
0.5% 

10,000 MO 
0.5% 
0.5% 
1.5% 
1,0% 
0.2% 
0.5% 
0.5% 
0.5% 
0.5% 
N.A. 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1929 
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PRECISION TYPE 51 (SILICONE PROTECTION) 
TYPE TI (ECONOMY LINE) 

DESCRIPTION AND APPLICATION: 
PRECISION continues a tradition with ... low-priced resistors 
for critical applications ... such as input voltage divider ratios 
of 10:1, 100:1 and 1000:1 with precise tolerances and TCR 
matching requirements •.. Which of these selections meet 
your needs exactly? 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

SX3712 
SX3718 
SX3724 
SX3730 

SX3712N 
SX3716N 
SX3724N 
SX3730N 

TX3712 
TX3718 
TX3724 
TX3730 

TX3712N 
TX3716N 
TX3724N 
TX3730N 

1000V 
1250V 
1250V 
1500V 

• 0.01 ohm to 0.1 ohm and maximum special resistance values available in non· standard physical sizes - 0 + .062" 
t Commercially pure copper (Electrolytic Tough Pllch/Oxygen.Free High Conductivity). 

ENGINEERING DATA: 
1 RESISTANCE RANGE AND 

TOLERANCE "Repeatable (part·to-parU" 
Any ohmic value or decimal part of an 
ohm desired with tolerances to ±0.05%. 
Refer to type HR for closer resistance 
tolerances. 

2 TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCR) 
Zero ±lDppm/oC. (Standard) 
For specific TCR characteristics to ± 1 
ppm/oC refer to type HR. See type PT for 
Precision Positive (+) TCR characteristics 
to +6000 ppm/OC. 

3 STABILITY VS. TIME 
CHARACTERISTICS "LowaR" 
To ±0.005%/year at 25°C (no load). 

4 POWER RATINGS VS. AMBIENT 
TEMPERATURE AND RESISTANCE 
TOLERANCE 
(Full power ratings are based upon stand
ard ± 1 % resistance tolerance. Derating 
is required for higher temperatures and 
closer resistance tolerances.) 
Type SX: To + 125°C. 
Type TX: To + 85°C. 

5 INDUCTANCE . 
The standard Type SX/TX resistors are in
ductively' wound. Non-inductive resistors 
are available - add suffix letter "N" in 
part number. 

2.5 MEG 
3.5 MEG 
5 MEG 
6 MEG 

6 TERMINALS 
Solderable hot-tinned (63% Sn - 37% Pb) 
copper wire leads. Low thermal EMF, noise 
free construction. 

7 PROTECTIVE COATINGS 
Type SX: New solvent resistant silicone
epoxy-seal. 
Type \TX: Commercial plastic conformal 
coating. 

8 PURCHASING INFORMATION 
Please specify: Quantity, type, resistance 

'value, resistance tolerance and special 
features which may apply. 

A'1930 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 4700 

AXIAL LEAD TYPE HR 
4· TERMINAL TYPE PW 

PC AND RADIAL LEAD TYPES RX/MR 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

UlTRA 
DESCRIPTION AND APPLICATION: 
PRECISION'S ULTRA performance resistors represent exactly 
fifty years of specialization in the exclusive design and manu
facture of precision resistance units. These ultra-high ac
curacy, ultra-time stability, low noise resistors are excellent 
for matched tolerances and TeR characteristics, as well as 
economical single or multiple secondary standards for critical 
commercial and military applications. 

~ HRID3 - - .1W 50V 5.08 (.200") 2.54 (.100") - .020" 1.5" 1.0 10K 20K 
l\t: HR175N .2W 100V 7.92 ('312") 3.96 (.156") .020" 1.5" 0.1 80K lOOK - -

HRI86N - - .2W 
HR188N RBR74 - .25W 
HR255N RBR75 - .25W 
HR256N RBR56 RB56 .25W 
HR258N RBR55 RB55 .33W 
HR2512N RBR54 RB54 .5W 
HR3114N RBR76 - .5W 
HR3712N RBR53 RB53 .66W 
HR3716N RBR52 RB52 1W 
HR5016N RBR57 RB57 1.5W 
HR5D24N - RB58 2W 
HR5D32N - RB59 2.5W 

ENGINEERING DATA: 
1 RESISTANCE RANGE AND 

TOLERANCE "MIL Guidelines" 
Standard: Any ohmic value or decimal part 
of an ohm desired with tolerances to 
±0.01 %. 100 min. res. (,01 %). 
SpeCial: Higher or lower values beyond 
the standard limits with· tolerances to 
±0.005%. (Allow approx. + .001 ohm/inch 
for lead resistance on low value two-ter
minal designs: Lead resistance adder may 
be eliminated by using a four·terminal 
configuration). lOOn min. res. ('005%l. 
Type PW can also be supplied as two (2) 
resistor network for series/ parallel cir· 
cuits. ' 

2· TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCR) 
Standard: Zero ±5 ppm/oC (100 ohms and 
above). Zero ±15 ppm/oC (values below 
100 ohms). 
Special: To ± 1 ppmi °C. TCR matching to 
within 0.5 ppm/oC. 

150V 
150V 
150V 
200V 
300V 
300V 
300V 
300V 
600V 
600V 
900V 

1200V 

-
9.53 ('375") 4.75 (.187") -

12.7 <'500") 4.9 (.193") -
7.49 <'295") 6.35 <'250") -
9.53 <'375") 6.35 <'250") -

12.7 <'500") 6.35 <'250") -
19.05 (.750") 6.35 <'250") -
20.62 <'812") 7.92 <'312") -
19.05 (.750") 9.53 <'375") -
25.4 (1.000") 9.53 <'375") -
25.4 (1.000") 12.7 <'500") -
38.1 (1.500") 12.7 <'500") -
50.8 (2.000") 12.7 <'500") -

3 INDUCTANCE 
Standard: Non·inductively wound with bal· 
anced reverse·pi winding. 

4 STABILITY VS. TIME . 
CHARACTERISTICS (No Load) 
To ±O.OOI % /year at 25°C. 10% of tol. 
.01 % tol. = .001% stability/yr. 

5 POWER RATINGS VS. AMBIENT 
TEMPERATURE 

These resistors are designed for full load 
operation providing the ambient tempera· 
ture plus the temperature rise due to power 
dissipation does not exceed + 125°C. IDe· 
rated to zero power at + 145"C.l 

6 VOLTAGE RATINGS 
(D.C. Voltage or Peak Voltage) 

To calculate the. safe operating voltage 
for any resistance value below the maxi
mum listed, apply the formula E = m. 

.025" 

.025" 

.025" 

.032" 

.032" 

.032" 

.032" 

.032" 

.032" 

.032" 

.032" 

.032" 

1.5" 0.1 lOOK 
1.5" 0.1 125K 
1.5" 0.1 1I0K 
1.5" 0.1 127K 
1.5" 0.1 226K 
1.5" 0.1 51IK 
1.5" 0.1 600K 
1.5" 0.1 750K 
1.5" 0.1 1.5 MEG 
1.5" 0.1 2 MEG 
1.5" 0.1 3.01 MEG 
1.5" 0.1 5.11 MEG 

7 THERMAL EMF 
(With respect to copper) 

150K 
200K 
316K 
200K . 
500K 
1 MEG 
1.5 MEG 
2 MEG 
3MEG 
5 MEG 
7.5 MEG 
10MEG 

500K 
750K 
1 MEG 

Standard: < + 2 microvolts per °C 1100 
ohms and above). < - 3 microvolts per °C 
(values below 100 ohms). 
Special: Construction and materials are 
available to minimize thermal electric 
effects. 

8 PROTECTIVE 
ENCAPSULATION 
Expansion - stress free base coat and 
epoxy seal. 

9 MARKING (Identification) 
Standard: PRC symbol. type, resistance 
value and tolerance. 
Special: Military or custom marking. 

10 SPECIAL TESTS 
Qualification testing: Per MIL.Std·202 on a 
100% or sample basis available. 

PRECISION RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 33543 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 3 
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4700 RESISTORS 4700 

PDIIR TYPE SM AXIAL LEAD 

DESCRIPTION AND APPLICATION: 
PRECISION'S TYPE SM sub-miniature precision power wire
wound resistors are available in two and four terminal designs 
for commercial and military applications ... such as precision 
current sensing in multi-range instrumentation. Popular resis
tance sets: Type SM186 0.90 and SM186-4 0.10 units used 
with Type SX154 90Ko, 9000, 900 and 9 ohm resistors. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

2W 0.1 

RW69 3W '0.025 

RW79 3W 0.1 

3W '0.02 

RW74 5W '0.02 

RW67 6112W 0.1 

SM3726 RW78 lOW ·0.07 

670V 

500V 

500V 

600V 

1000V 

1000V 

1250V 

20.62 1.812") 4.83 <.190") .028" 

12.7 ('500") 5.26 ('207") .028" 

14.27 ('562") 4.83 (.190") .028" 

15.88 1.625") 6.10 1.240") .032" 

22.23 ('875") 7.92 ('312") .032" 

25.4 (1.000") 7.92 .032;1 

45.21 (1.780") 0.03 .032" 

• 0.02 ohm to 0.1 ohm and maximum resistance values available in non-standard physical sizes -0 +.062". 
All low value 2-terminal designs are calibrated and tested at mid-point on lead unless otherwise specified. 

CONSIDER THESE INNOVATIVE FEATURES: 
1 WIDE RESISTANCE RANGE 

"Widest in the industry" any ohmic value 
or decimal part of an ohm from 0.02. ohm 
to 4 megohms. 

·2 DEPENDABLE TOLERANCES 
Small quantity lots, as well as, competi
tive high volume production quantities are 
accurately checked 100% to assure spe
cified limits ... ±l% (Std.), ±0.5%, 
±0.25%, ±0.1% and ±0:05% resis
tance tolerances. 

3 STABILITY VS. TEMPERATURE 
CHARACTERISTICS 
Carefully selected materials/ processes & 
quality control procedures insure low tem
perature ITCR) and power coefficients. 
Standard: Zero ±5 ppm/oC to zero ±20 
ppm/oC. Special to ±2 ppm! °C. 

4 HIGH VOLTAGE RATINGS 
(D.C. Voltage or Peak Voltage) 
Precision's high operating voltage winding 
patterns also eliminate dangerous cross
overs and potential problems of standard 
mandrel style resistors. To calculate tile 
safe operating voltage for any resistance 
value below th~ximum listed, apply the 
formula E = V PRo 

5 PRECISION POWER RATINGS 
All (Std') Type SM 1 % tolerance resistors 
are designed for continuous full load op-
eration at 25°C. Derate to zero power at 
+ 275°C. (Fig. #1) 

6 SOLVENT RESISTANT COATING 
All Type SM resistors are sealed in a 
tough solvent resistant-high temperature 
silicone coating ... with indelible marking. 

7 PURCHASING INFORMATION 
Please Specify: Quantity, type, resistance 
value, resistance tolerance and special fea-
tures which may apply. TCR characteristic 
together with temperature span of opera
tion should be specified in behavior spec. 

A·1932 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 

TYPE SM-(4) FOUR TERMINAL 

RESISTORS 4700 

SHUNTS 
DESCRIPTION AND APPLICATION: 
The four (4) terminal shunt/resistors illustrated on this page 
are specifically designed and constructed for applications re
quiring precise measurement and sensing of current by voltage 
drop methods or for use as precision voltage divider networks. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

<#SM155-4 11f4W 13.21 ('520") 5.08 ('200") .110" .0285" .015 @ 11f4W .005@.5W 

SM186-4 2V2W 16.5 ('650"). 6.35 (.250") .110" .0285" .025@2V2W .005@.5W 

SM228-4 3W 19.69 ('775") 7.11 ('280") .110'/ .0285" .03@ 3W .005@.5W 

SM2212-4 4W 26.04 (1.025") 7.11 ('280") .110'/ .0285" .028@4W .005@.75W 

SM2812·4 5W (1.025") 8.71 ('343") .118" .032" .02 @ 5W 

SM3724-4 7V2W C1.800") 11.10 C.437") .243" .032" .03 @ 71hW 

• Heavier current carrying capacity leads are available for low resistance - full power applications. 

ENGINEERING DATA: 
1 RESISTANCE RANGE AND 

TOLERANCE 
Standard: Any ohmic value or decimal part 
of an ohm desired from 0.005 ohm to 100 
ohms with tolerances to ±0.005% -
see minimum resistance vs. tolerances 
graph above. 

2 TEMPERATURE COEFFICIENT 
OF RESISTANCE 
Zero ±15 ppm/OC 

3 STABILITY VS. TIME 
CHARACTERISTICS 
To.±O.OOI %/year @ 25°C e.g. 10% of 
tolerance ±0.0l % = 0.001 %/year. 

4 SOLVENT RESISTANT COATING. 
... with indelible marking. 

5 PRECISION POWER RATINGS 
Minimum resistance values @ full power 
ratings are based upon ± 1 % resistance 
tolerances at 25°C. Derating is required 
for higher temperatures, closer tolerances 
and lower resistance values. 

6 TERMINALS 
Solderable "hot·tinned" copper wire leads 
act as an excellent wetting agent and pro· 
vide long shelf life. Low EMF construction 
reduces thermal effects. 

7 DC SHUNT APPLICATIONS 
Example: To increase the range of a Milli· 
ammeter with an internal .resistance of 27 
ohms to read 500 milliamperes. 

Rm x 1m 
Formula: I _ 1m = Shunt Resistance 

27 x .001 .027 
Solution: .500 _ .001 = .499 or .0540 shunt 

where: 1m = current of meter 
I = current range desired 
Rm = resistance of meter 

PRECISION RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 33543 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 7 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1933 



4700 RESISTORS 

It's simple. 

If we can't save you 
money on resistors, 
then we don't deserve . 
your business. 

4700 

For manufacturers' sales offices, see yeHow pages EEM 1985 



4700 RESISTORS 4700 

II II Quick Reference Guide 

::c: 

POWER WIREWOUND RESISTORS 
Series 100* 

IW'. 

Series RW ., 

Silicone coated, all-welded, per 
MIL-R-26(RW}, MIL-R-39007 
(RWR) •• 00H1 to 300Kn, toler
ances to ±O.Ol%, TCR to SPPM. 

100X - non-inductive 
100BEO - increased power 
100 R - radial leads 
1 OOF - flameproof coating 

oped manufacturing techn to 
obtain very low values (to 0_002n), 
with precision accuracy at lowest 
cost. 

'LVF - four 

PRECISION WIREWOUND RESISTORS 
Series SA,MA * Epoxy encapsulated, non-inductive 

precision bobbin wirewounds per .. MIL-R-93(RB}, MIL-R-3900S 
(RBR}.O_lnto 2S Meg, tolerances 
to :to_OOS%, TCR from :tlPPM 

.1W-2W to +6700PPM 

Series PC* Same as Series SA, MA but feature 
radial leads for easy PCB Insertion 

-"'11 and space savings per MIL-R-93, 
MIL-R-3900S_ PC4S1 (rectangular) 
Is direct low-cost replacement for 

.1W-1W ultra-precision films_ 

Series Q* Wirewound substitutes for pre-
cision metal film's RNSS, RN60, -. RN6S, RN70, RN7S. Better sta-

- .1W-1W 
bility, lower price. TCR as low as 
±2PPM. Tolerances to ±0.01%. 

TEMPERATURE SENSORS 
LP 1/4 Low cost metal film with linear 

•• positive TCR. 33n to 30K, toler-
ances to U_O~. Available in <tny 

+1500 C 
T.C. up to +SOOOPPM (.S%/ C). 
Only 1/4" long. 

ATB,PI~,ATS,ATC * Precision wlrewound, axial or 
radial. Interchangeable TC R, In 
to 1 Meg, tolerances to ±O.OS%. 

+375.°C 
Available in any T.C. up to +6720 
PPM. 

PTC,PTS * Ceramic encased RTD elements or 

: sta in less steel RTD probles. Plat i-
:::: 

"t6000C 
num, Nickel, Nlfe elements 

'stocked. Tolerances to +0.1 %. 

INDUCTORS 
Series AL Low cost color banded inductors 

per MIL-C15305. Special core re-

I 

::c: 
u 
0 
l-
V) 

:./: 
u 
0 
l-
(II 

l!:: 
U 
0 
l-
V) 

l!:: 
U 
0 
I-
V) 

THICK FILM RESISTORS 
Series RSF,BW METAL OXIDE RESISTORS 

Flameproof, tt'lick complex-oxide 
construction results in performance 

18"'3- and size of wlrewounds, at signifi-
cant price reductions. Non-induct-
ive, high-surge capability. 

%W-9W 
O_ln to 240K stocked. 
BW Series Is fusible. 

RG, UHV HIGH VOLTAGE/HIGH MEGOHM 

i==SW;;;;;'-= Voltage capability to 50KV. Resi-
tance to 10,000 Gig. Tolerances 

%W-4W to 0.5%, TCR to 50PPM. 

Series MG SPACE SAVER RESISTORS-
Miniature resistors! v,-watt is 'laW size. .- 1-watt is 'I.. watt size. Improveddissipalion 

YzW-1W 
due to thick .cermet glaze. 6.2 ohm to 1 
Meg. TCR to SO PPM. tolerances to 1.0%. 

Series MC, MCR THICK FILM CHIPS-12 SIZES 

ell: 
High-stability thick film chip re-
sistors. 4.7n to 2000 Meg. Wrap-

1/16-1.0W 
aroundterminationavaiiable.Tol-
erances to 0.25%, TCR to 50PPM. 

Series MR,MCF WORLD'S SMALLEST! 

• Cermet micro-resistors offer highest 
performance in smallest possible 
size. Under 0.1" long! 4.7!1 to 
8.2 Meg. Axial or radial leads. 

DIP,SIP * THIN FILMITHICK FILM-$$O;S_ RCD resistor networks offer premium 
performance per MIL-R-83401. SIP 
packages are4 to 12 pin. DIP's are 140r 

I t 1 ~ I '. , , 16 pin. Variety of standard and custom i . 
configuratIOns, hybrids available. 

THIN FILM RESISTORS 
Series MF* Precision metal film per MIL-R-

10509, RNS5,60,6S,70,75 gnd - MIL-R-S5182fRNR.RNCI. IOn to 
5.1 Meg, tolerances to ±.0.u5%. 

.1W-1W 
Outstanding TC's to 5PPM. 

Series GP-Metal Film Commercial metal film with MIL-
spec performance at half the prlc. .. ! 
Exceeds MIL-R-1050~(RN},-22684 

1hlJ>=·- (RL},-39017(RLR). Values to 22.1 
Meg, TC's to 25PPM, tolerances 

.lW-1W to ±0_5%. 

Series CF-Carbon Film General purpose carbon fim fea-
·ture highest grade core for exten-

~= ded life stability and overload dis· 
sipation. 10hm to 22 Meg, 7 stAn-

1/BW-2W dardsizes.Series CFF isflameproof:._. 

SPECIALTY PRODUCTS 
FUSE RESISTORS -1/BW-1OW 

Standard and Custom fusing 
curves to provide precisely con
trolled circuit protection. Fusing 
time to 51-'S at 0.1 A and up. 

SURGE RESISTORS * Withstand high energy dissipa-

I * tion and absorb surges up to 75 
- r joules with minor resistance shift 

1W-50W Standard and Custom desiAns. 
~~Z-E-R--O-O--H-M-----------+~I-n-su~l~a~te-d~jU-m--p-e-rs-c-o-m--e~i~n~I~/~4~VV~ 
g = f-.. ..... = size and are suited for automatic 
I- - "w insertion. Resistance is .02 ohm 
(II T4 or less. Chip jumpers available_ 

CUSTOM 

~ -··(·JDJ·· -- suits in high Q and SFR, low OCR. 
.22 .... H to 56000 .... H. Axial or radial 
leads. Shielded type available. 

RCD manufactures' a series of custom coil products 
including toroids, transformers, and shielded chokes. 
RCD also offer~ custom Res/cap, Res/Diode hybrid 
networks and voltage dividers. 

* Don't forget our 'SWIFT' service (Ship With In Fifty Tvvo hours) vvhen you require fast delivery of a non-stock item! 

RCD Components Inc •• 330 Bedford Street, Manchester, NH 03101 • (603) 669-0054 Tlx:943512 

EEM 1985 For manufacturers' sales offices, see yellow pages A'1935 
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4700 RESISTORS 

POWER 

MIL-R-26, Type RW 
T Series, Silicone Coated 

GENERAL SPECIFICATIONS 
Wattage Range: 25 styles to choose from ranging from .4 to 
14 watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. For values below 0.1 ohm, use RCL-8hallcross Low () 
Metal Element Resistors. 
Power Rating: Two power ratings, depending on operating 
temperature and stability requirements: 

• Characteristic U: 275°C maximum hotspot temperature. 

120 

11: 
~ 60 

II. ,40 
o 
.,. 20 

o 

DERATING CURVE 

:........ ~ 
f"""': ~~ °it,. 

~~~ Olt,f"'-~ ~ 
J I' ....... r"" ~ 

I' ~ 
-...,~ 

" • Characteristic V: 3500 C maximum hotspot temperature. 
Derating: Wattage Ratings based on operation at 25°C. For, 
higher ambient temperatures, derate per derating curve. 
Tolerance: ±1.0% is standard. Closer tolerances are available. 
Temperature Range: From -65°C to + 275°C (Characteristic U) 
or +3500 C (Characteristic V). 

25 75 125 175 225 275 350 

Temperature Coefficient of Resistance: Standard T.C.: ±20 
PPM/DC = 5000 and up, ±30 PPM/DC = 100 to 4990, ±50 
PPM/DC = 10 to 9.990, ±90 PPM/DC = 0.10 to 0.990, ±400 
PPM/DC = 0.0250 to 0.0990, ±650 PPM/DC = 0.010 to 0.0240. 

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

, Aryton Perry Winding available for non-Inductive requirements. (Divide Max. Resistance Val.ue by 2). 
• Contact factory for lead diameter. ohmic values or temperature coefficients not listed as standard. 

AMBIENT TEMP. DEG. CENTIGRADE 

Metric Dimensions 

NON-INDUCTIVE WINDINGS, RADIAL LEADS, EXTENDED HEAT DISSIPATION and other SPECIAL FEATURES are available. 
Call or write factory for 
complete information: 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

For manufacturers' sales offices, see yellow pages EEM 1985 
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CHASSIS MOUNT POWER 

MIL-R-18546, Type RE 
AL Series, Aluminum Housed 
Chassis Mount 

GENERAL 'SPECIFICATIONS 
WaHage Range: 7 styles to choose from ranging from 5 to 250 
watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. 
Power Rating: 275°C maximum hotspot at 25°C ambient. 1 % 
maximum AR in 1000 hour load life. 
Derating: Wattage ratings based on operation at 25°C. For 
higher ambient temperatures, derate per derating curve. 
Tolerance: ±1.0% is standard. 

Temperature Range: From -55°C to + 275°C. 
Temperature Coefficient of Resistance: Standard T.e.: ±20 
PPM/oe = 100 and up, ±50 pPM/oe = 10 to 9.990, ±90 PPM/ 
°e = below 10. 

DIMENSIONS-5 THRU 75 WATTS 

(METRIC DIMENSIONS ARE IN PARENTHESIS) 

ELECTRICAL SPECIFICATIONS 

DIMENSIONAL SPECIFICATIONS 

Tol. ±.005 ±.005 +.031 +.062 +.015 +.015 
Tal. (metric) "'0.1 "'0.1 +0.8 "'1.6 ..... 0.4 "'0.4 
AL-5 .444 .490 .600 1.125 .334 .646 

'AL:1o---' (11.28) (12.45) (15.24) (28.58) (8.48) (16.41) 
.562 .625 .750 1.375 .430 .800 

(14.27) (15.88) (19.1) (34.93) (10.92) (20.3) 
AL-25 .719 .781 1.062 1.938 .530 1.0BO 

(18.26) (19.84) (26.97) (49.23) (13.46) (27.43) 
AL-50 1.563 .844 1.968 2.781 .615 1.140 

(39.7) (21.44) (49.99) (70.64) (15.62) (28.96) 
Tol. .... 010 ...... 010 ......031 ...... 093 ..... '031 .... 031 
Tol. (metriC) ±0.25 ±0.25 ±D.S ±2.4 ..... 0.8 ..... O.S 
AL·75 2.125 1.500 2.500 3.750 1.125 1.875 

(53.98) (38.1) (63.5) (95.25) (28.58) (47.62) 

WATTAGE VS. AMBIENT TEMP. DERATING 
100 o 

w 
!;( 80 

~o 60 0<5 
I-..J 40 
i15 
~ 20 
w 
IL 0 

.......... ....... 
~ --- ~ -- ~ -- ~ -- ~ - ::'!!Io. 

25 75 125 175 225 275 
AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

MOUNTED ON 
••• _ ALUMINUM CHASSIS _____ UN-MOUNTED 

DIMENSIONS -100 WATT 
.188 :!:.010 DIA. TYP 

(4.78 :!:.24) 

DIMENSIONS - 250 WATT 
1 '" .250 :!:.031 

115Otil~'351:!:'79 ! 
4.500 :!:.031 1.250 

~(1143"'79)~:!:.0311 
.188 :t'.OiU·DIA TYP (31.75) 

(4.78 :!:.24) :!:.79 

:!:.031 =---r 3.000 
(~'75). 2.125 :!:.031 =l! _. :!:.031 (76.2) 

(53.98) :!:.79 

. I :!:'j I 
.--1~~~§~~~' ~·20 UNC-2A 

TYP 
I 

~1.000 (25.4) 
±.015±.4 

2.188 :!:.031 
(55.58 :!:.79) 

+.015 ±.010 
"'0.4 "'0.25 
.320 .065 

(8.13) (1.65) 
.400 .075 

(10.2) (1.91) 
.560 .085 

(14.22) (2.16) 
.615 .085 

(15.62) (2.16) 
.... 031 +.015 
±0.8 "'0.4 
1.125 .125 

(28.58) (3.18) 

• AL resistors have an operating temperature 
range of -55°C to + 275°C. Derating is re
quired for reduced chassis mounting area and 
or for high ambient temperatures . 

•• To order non-inductive styles add suffix N. 
(e.g.: ALN-5. RE-60N) (Divide Max. Res. Values 
by 2). 

t For reference only 

+.010 ±.010 .... 005 +.016 .... 005 
±D.25 ..... 0.25 "'0.1 "'0.1 "'0.1 
.140 .078 .093 .078 .050 

(3.56) (1.98) (2.36) (1.98) (1.27) 
.190 .093 .093 .102 .086 
(4.83) (2.4) (2.4) (2.59) (2.18) 
.260 .172 .125 .115 .086 
(6.6) (4.37) (3.18) (2.92) (2.1~L 
.300 .196 .125 .107 .086 

(7.62) (4.97) (3.18) (2 .. 71) (2.1~ 
...... 015 .... 015 ...... 005 .... 015 ...... 005 
"'0.4 "'0.4 ±D.l ±0.4 ±0.1 
.625 .187 .172 .187 .095 

(15.89) (4.75) (4.37) (4.75) (2.4) 

NON-INDUCTIVE WINDINGS, SPECIAL LEADS and EXTENDED HEAT DISSIPATION versions are available. 
Caf/ or write factory for 
complete information: 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1937 



4700 RESISTORS 

ESTABLISHED 
RELIABILITY POWER 

MIL-R-39007, Type RWR, 
S Level PR Series, Silicone Coated 
GENERAL SPECIFICATIONS 
WaUag. ,Range: 15 styles to choose from ranging from 1 to 
15 watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. 
Power Rating: 275°C maximum hotspot at 25°C ambient. 
Tolerance: ±1.0% is standard. ±0.1 %, ±0.25%, ±0.5%, 
±3%, ±5% and ±10% are available. 
Temperature Range: -55°C to + 275°C. 
Temperature Coefficient of Resistance: Standard T.C.: ±20 
PPM/oC = 100 and up, ±50 PPM/oC = 10 to 100, ±400 
PPM/oC = 0.4990 to 10, ±650 PPM/oC = 0.10 to 0.4990. 

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

WATTAGE VS. AMBIENT TEMP. DERATING 

I~'~IIIII 
:MBIENT T~5MPE~~TU~~ IN 16~Gi:~s ~~~TI:::~ADE 
= 11 F = B ~IAMETER~ 

hA ~c=J 
LENGTH LEAD LENGTH 

1 MIL.R-39007 ApprovBd. To Life Failure Rate M, P, R, & s. 'Tolerances F (1%),0 (,5%) and B (.1%) available at Life Failure Rate M, P, R. & S. 
3 Ayrton Perry Winding available for Non·lnductive requirements. 

MIL-R-39009, Type RER, R Level 
AL-ER Series, Aluminum Housed . 
Chassis Mount 
GENERAL SPECIFICATIONS 
WaUage Range: 4 styles to choose from ranging from 5 to 50 
watts. 
Power Rating: 275°C maximum hotspot at 25°C ambient. 1 % 
maximum .£lR in 2000 hour load.life. 
Derating: AL-ER. chassis mount resistors have an operating 
temperature range of -55°C to +275°C. For higher ambient 
temperatures, use derating curve which applies to operation of 
unmounted resistors (A = AL5ER and AL 10ER, B = AL25ER 
and C = AL50ER). 
ELECTRICAL SPECIFICATIONS 

Tolerance: ±1% Is standard. 

120 
100 

g 80 
>-a. 
~~ 60 
"'0 40 
~ .. 2 

o 
0 

A ~~ 
8 

25 75 125 175 225 275 325 
AMBIENT TEMP. 0CENT/GRADE 

Temperature Coefficient of Resistance: StandardT.C.: ±20 
PPM/DC = 200 and up, ±50 PPM/DC = 10 to 19.60; ±100 
PPM/DC = below 10. 
Dimensional Specifications: Identical to AL Series on previous 
. page. 

Call or write factory for 
complete information:' 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

A·1938 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

PRECISION 
MIL-R-93, RBiType 
VA, SP and 7000 Series, Axial Lead 

PC and 4000 Series T 
P " t d C"rcul"t n===> : ( ~ A E. GRID SPACING rln e. I L..J===> ~I~METER~~ID SPACING LET 

Board Style I. A C 'FIG. I (ROUND) •• B. DIAMETER 
.lENGTH-LENGTH-' --< • D 01-----

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS FIG. "(RADIAL) LEAD ~ENGTH 

Call or write factory for 
complete information: 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

EEM 1985 For manufacturers' sales offices, see yellow pages A-1939 



4700 RESISTORS 

ESTABLISHED 
. RELIABILITY PRECISION 

MIL-R-39005, Type RBR, R Level 
HR Series 
Mil Tolerance Range For HR " ER Series:. 

52, 53, 55, 56, & 71 >100 
~0;1O 

±.01% 
±1% 

54 

60 &81 

4.990 
0.111 

> 10001) 
~1001) 

100 

±.01% 
±1% 

±o.01% 
±o.02% 
±0.10% 

= t1-----lF--=-·4---L-Jv 
D I . A =-:-__ +-1 ____ c d DIAMETER 

±1.0% (F); ±0.1%" (8); ±0.5% (D); ±0.05% (A); ±0.02% 
~NGTH LEAD LENGTH I 

(Q); ±O.01% (T). 
ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

I} 
• 10 

11 
• 12 13 
• 14 

18 
19 

• 20 

43 
47 

• 48 
49 
52 
54 

• 56. 
·68 

69 
340 
341 

RBR71 34 

RBR56 3 • 

RBR75 
RBR55 3 • 

RBR54 U 

RBR76 

RBR74 

RBR53 3 • 
RBR52 3 • 

RBR57 

• Standard Style .... ' Commercia.1 ratings may be applied at 125°C max. provided 175°C max. operating temperature 
See previous page for dimens·ion diagram. Standard grid spacing 200" . 3 Available in failure rate levels M. P and R. 
Style - See pevious page, Figure II for dimension diagram. Standard grid spaCing for HR 340 is .400" ±.005" and for 

2000 ER, 4000 ER & 7000 ER Series 
FIG. "A" - AXIAL LEAD FIG "8" - PWG-IN 

o ___ A_ 

LEAD LENGTH LENGTH 
r B DIA. 

: (0) 
LEAD DIA: 

Call or write factory for 
complete Information: 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

A'1940 For manufacturers' sales offices, see yellow pages EEM 1985 



4700 RESISTORS 

SPECIAL PRODUCTS 

LOftMetal Element Resistors 
GENERAL SPECIFICATIONS 
Wattage Range: 3 and S watts. 
Resistance Values: O.OOS, 0.01, 0.01S, 0.02, 0.02S, 0.03, 0.04, 
O.OS, 0.07, 0.08, 0.1,0.2 ohms. 
Derating: Lo 0 Metal Element Resistors are derated linearly 
from room temperature at full power to 0 power at 275°C. 
Tolerance: S% - All styles and values, 3% - All styles and 
values, O.S% available above O.OOS ohms. . 

FEATURES 
• Ultra Low Resistance 
• High Stability Over Life 
• Low Temperature Coefficient 

of Resistance 
• Inherently Non-Inductive 

Construction: Tinned copper leads are welded directly to a low 
temperature coefficient of resistance element by a highly mech
anized proprietary process. Resistors are encapsulated in a 
special formulated compound. 

DIMENSION SPECIFICATIONS -Inches (Millimeters) 

CONNECT I C t C L1 POINT -L- CONNECT POINT 

\ I ' I /...J. 
I 1..-, --+---"L, Ld 
I--- I * L ---l D 

LO-3 

LO-5 

Dual Function Fuse Resistors 
A Dual Purpose Device That Acts As 
Both A Wirewound Resistor and Fuse 
GENERAL SPECIFICATIONS 
Resistance Range: 0.20 to 2000. 
Resistance Tolerance: 10% is standard, S% and 2% definition. 
Operating Temperature: -SSoC to +1SO"C 
Temperature Coefficient: ±SO PPM/oC Max. 

FEATURES 
• Affords protectiorrfor semiconductor devices . 
• Eliminates fire hazard and circuit board damage to 

overheated components 
• Eliminates unnecessary blowing due to transient conditions 
• Reduces the number of discrete components required. 

Discrete Resistor Networks and Matched Sets 

NETWORKS 
Network quality Is determined by the qualities of its individual 
resistors and the packaging and mounting expertise of its 
assembler. RCL/Shallcross offers a unique background of ex
perience, data, manufacturing and testing skills for its' wire
wound resistor networks. PARAMETERS: (1) Resistance ratios 
to .001 %, (2) Resistor tolerances to ±.OOS% (at ambient). 
(3) Ratio tolerances as close as .01 % (over a range of tem
peratures). (4) Stability to ±.001 % per year. 

MATCHED SETS 
Two or more resistors can be matched with relative tolerance 
much higher than each one's individual tolerance. Charac
teristics most often matched are: (1) DC Resistance at one or 
more temperatures. (2) AC and DC Voltage ratiOS. (3) Tem
perate Coefficients and (4) Phase Shifts. Principle advantages 
of matched sets are: (a) Very tight relative tolerances, (b) Lower 
cost than networks of comparable accuracy and (c) Flexibility 
in locating components during design and packaging. An en
gineering staff at RCL/Shallcross is ready to assist you in 
specifying your matched set requirements. 

Molded Temperature Sensors 
RCL offers a stand.ard line of epoxy encapsulated sensing re
sistors for temperature compensating applications. The stand
ard resistance tolerance ±S% with tighter tolerances available 
on special order. Cable lengths from 2.0" to 48.0" (SO.80 to 
1219.2 mm) are available with 6.0" (1S2.40 mm) standard. 
Operating temperatule range is -SSoC to +10SoC. Repeat
ability of tempco within a given lot is ±100 PPM. 

.250 
±.020 
16.35 
±a.51) r ~?8g0--J 125.4 ±1.27) 

THISEND·-

~:~~b~LATED 1----:--±.251'±s.35)---..r 

STRIPPED 
AND TINNED 
22AWG . 
STRANDED PVC 

Call or write factory for 
complete information: 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

EEM 1985 For manufacturers' sales offices. see yellow pages A·1941 
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For More Than 30 Years Our Famous, Versatile 
Ohmic Capabilities have met the rigid demands of 
smart buyers with unerring consi$tency - saving 
time, tempers and money. 
Against this enviable background our engineers 
envision even greater challenges in solving future 
OEM and industrial resistor application problems. 
For prompt, practical answers to your require· 
ments, send us your prints or specs. 

lilts· Mil. Max. 
Free Air Clre-L O. O.s Moutlll C • 

30 114 0.1 10K Single 21As 1~ 
Stack 2112 2 

, 40 2 0.2 30K Single 2fa 2112 
Stack 314 2~ 

55 3112 0.3 60K Single 4% 4 
Stack 4~ 414 

65 4~ 0.4 85K Single 5% 514 
Stack 6 51h 

75 6 0.5 lOOK Single 6% 61h 
Stack 7It4 ~ 

• Ratin~s qf flat oval resistors based on mounting on 
steel panel 10" x 10" X .040". When mounted on non
metallic surface, reduce wattage approximately 15%. 

Available with adjustable tap bands or with tapped 
windings. 

NON-INDUCTIVE RESISTORS: for high frequency power 
circuits. Available in all fixed-lug types, 10 watts and 
larger. Standard tolerances: ±10%. 

RESISTANCE TOLERANCES: Standard: ±5%, 1.0 ohm 
and over. Special: down to ±1%. . 

Write For Complete Catalog 

For manufacturers' 'sales offices, see yellow pages 



4700 RESISTORS . 4700 

RE~ET@ ULTRA PRECISION METAL FILM 
RESISTORS & NETWORKS 

RESISTANCE TOLERANCES - 0.005% to 1 % 

TEMPERATURE COEFFICIENT -1, 2, 5, or 10ppmrc 

FEATURES 
long Term Stability: 2Sppm/ year 
Noise Factor: Below 30db 
Inductance: Approx .. 05 microhenry 
Capacitance: Below 0.5 picofarad 

Voltage Coefficient: < 2ppm/volt 
Rise Time: less than 1 ns without 
ringing 

PERFORMANCE MEETS OR EXCEEDS REQUIREMENTS OF MIL·R·55182 
S-50 S-100 X·l00 S-120 S-300 S-302 C-200 C-202 

~ , , 
1 ohm to 50K 1 ohm to 150K 1 ohm to 150K 20 ohms 1 ohm to 50K 1 ohm to 200K 

.125 watt .3 watt .3 watt to 200K .100 watt .25 watt 
.3 watt 

Size H .200:!: .020 H .320:!: .020 H .320:!: .020 H .320:!: .020 H .520:!: .020 L .250:!: .10 L .500:!: 
L .295:!: .010 L .295:!: .010 L .295:!: .0lD L .565:!: .020 L .565:!: .020 0.125 :!: .010 0.250 :!: 
W .100:!: .010 W .100:!: .010 W .100:!: .010 W .150:!: .010 W .150 :!: .0lD 

.150 .150 Center .400 .400 Center Center 
:!: .0lD :!: .010 :!: .020 :!: .020 

CUSTOM RESISTOR NETWORKS FILMEf® 
DUAl-IN-liNE (DIP) 

SINGLE-IN-liNE (SIP) 
NEW ECONOMY SERIES I HIGH PRECISION 

METAL FILM RESISTORS 
MATCHING & TRACKING 

AS GOOD AS .005% I PPM/oC 
PER CUSTOMER SPECIFICATIONS 

COST COMPETITIVE WITH WIRE-WOUND 

Other packages Available 

Complete Custom 
Packaging Capability 

ULTRA·PRECISION 
HERMETIC SEAL 

METAL FILM 
HS·1DO 

Bnt!' 

I l 

Resistance to 150K 
Tolerance to .005% 
TC to IPPM/oC 

EEM 1985 

PRECISION HERMETIC SEAL 
METAL FILM 

POWER RESISTOR 
P·300 

Power: 10 Watts (Heat Sink) 
3 Watts (Free Air) 

Tolerance to ± .01 % 
TC to lOppm/oC 
Standard TO-3 Package 

TC = 10ppm/oC Tolerance to .01 % 

OUTLINE MAX. 
mLE owe. DIMENSIONS 

ir 
H = .200 

LC·50 l = .320 
W = .120 
lS = .150 

". H = .345 
LC-100 l = .320 

W = .120 
lS = .150 

LC·200 / L = .250 
o = .125 

LC-202 / l = .500 
o = .250 

Call or Write for Complete Brochure 

RES-NET CORPORATION 

RESISTANCE 
RANGE 

10o-SOK 
.125 Watt 

10O-lSOK 
.3 Watt 

IOO-50K 
.100 Watt 

IOO-200K 
.3 Watt 

110 ROUTE 10, WHIPPANY, NEW JERSEY 07981 
(20l) 887·2260 • TOLL FREE (800) 526·0704 EXCEPT N.J. 

For manufacturers' sales offices, see yellow pages A'1943 



4700 RESISTORS 4700 

CARBORUNDUM® NON-INDUCTIVE POWER 
. RESISTORS 

Choose Type SP for great A-C power 
handling capability, whether it be at 
power frequency or many megahertz. 

Choose Type A when high resistance is 
required in a high power non-inductive 
resistor. 

Choose Type AS for its ability to absorb 
huge amounts of energy and for its non
inductive property at high voltage. 

STANDARD SIZES 

CHARACTERISTICS 
Maximum Operating Temperature: °C 

Temperature Coefficient: Percent per degree C, 
-55°C to maximu!l1 rated temperature 
Voltage Coefficient: Maximum percent per kilovolt per 
inch active length (overall length less termination) 
Short Time Overload: Maximum percent change after 
5 cycles 10 times rated power, 5 seconds on, 90 seconds off 
Moisture Resistance: Maximum percent change when 
tested per MIL-STD-202 method 103 

'Wlth epoxy Insulation for use," 011 

(Special sizes are also available: consult factory.) 
Type A B C (SP & AS) C (A) 0 

884SP 2.0 0.50 0.22 - 0.25 

Type SP T,..e AS Type A 
350 230 230 

150" 
±0.O75 -0.075 -0.20 

1.0 1.0 -
2.0 2.0 -
2.5 2.5 2.5 

885 SP, AS, & A 2.5 0.75 0.50 0 0.50 '---------
886 SP, AS, & A 5.0 0.75 0.50 0 
887 SP, AS, & A 6.0 1.00 0:75 0.5 
888 SP, AS, & A 8.0 1.00 0.75 0.5 
889SP,AS,&A 12.0 1.00 0.75 0.5 
890SP,AS,&A 18.0 1.00 0.75 0.5 
891 SP 18.0 2.00 1.50 -
892SP 24.0 2.00 1.50 -

SERIES 800 AND 1000 ELECTRICAL SPECIFICATIONS 
This general line is available in a wide 
variety of sizes and terminations. They 
retain the non-inductive and heavy load 
characteristics of all Carborundum ce
ramic resistors. These resistors can han
dle up to 1000 watts, 165 KJ and 165 KV 
in resistance values from 1 ohm to 1 
megohm. 

Parts are specified by the four or five char
acter type number (for example 885SP, 
S88AS, 890A), the first two digits of the 
resistance, a single digit to indicate the 
power of ten multiplier, and a "J" for 
±5%, a "K" for ± 10%, or an "L" for 
±20%. Where the resistance is less than 
ten ohms, the power of ten multiplier is 
not used, and an "R" replaces the deci
mal point. Thus RSO = O.SO ohm, 7R5 = 
7.S ohm, 220 = 22.0 ohm, lS2 = lS00 
ohm, etc. *Type AS with a suffix letter to 
part number denotes optional c;onstruc
tion: "D" for dielectric coating; "0" for 
oil application; "N" for No Arc terminal. 
Consult C.ustomerService for additional 
options and part number detail. A typical 
part number woutd be 886ASS01KD. 
This represents a type AS resistor, 5" 
long x *" diameter, SOO ±10% ohms, 
with dielectric coating. 

Length 
and 

Diameter 

2"XV2" 
2%"x~" 

5"x~" 

6"x 1" 

6" X 1V2" 

8"x1" 

8" X 1%" 

12" xl" 

12" X 1%" 

18" xl" 

18"x 1%" 

18" X 2" 
24" X 2" 
24" X 1%" 

Sohio Engineered Materials Company 
Refractories Division, Electric Products Plant 
Post Office Box 339, Niagara Falls, NY 14302 

. Type 

884SP 
88SSP 
885AS 
885AS •. O* 
885A 
886SP 
886AS 
886AS •. D* 
886A 
887SP 
887AS 
887AS .. O* 
887A 
1026AS 
1026AS •• D* 
888SP 
888AS 
888AS .. D* 
888A 
1028AS 
1028AS •. D* 
889SP 
889AS 
889AS .. D* 
889A 
1032AS 
1032AS .. D* 
890SP 
890AS 
890AS .. D* 
890A 
1038AS 
1038AS .. D* 
891SP 
892SP 
1044AS 
1044AS .. D* 

Tel: (716) ~78-2553 • Telex: 91-555 (CARBO GLO NGF) 

0.62 - -
0.50 ,-------
0.88 
0.88 
0.88 
1.00 
1.00 

I-D±'AI 

Metallized Ends J 
Resistance Available Ayerage 

(ohms) Power Peak Peak 

~4°;f Energy Volta .. 
Min. ta Max. atts (jouleS) (Yolts) 

1.0 200 22.S 250 1,000 
1.0 130 45 250 1,000 
6.0 1200 15 2,800 4,000 
6.0 1200 15 2,800 8,000* 

1500 220K 15 750 3,750 
1.0 330 90 500 4,000 

15.0 3300 30 7,000· 10,000 
15.0 3300 30 7,000 20,000* 

3900 390K 30 1,500 10,000 
1.0 330 150 1,600 4,000 

12.0 3300 50 13,000 1S,000 
12.0 3300 50 13,000 30,000* 

3900 390K 50 6,000 12,000 
5.0 1200 70 37,000 15,000 
5.0 1200 70 37;000 30,000* 
1.0 390 190 2,100 6,000 

15.0 3900 75 16,500 22,500 
15.0 3900 75 16,500 45,000* 

4700 470K 60 7,500 15,000 
6.5 1875 100 46,000 22,500 
6.5 1875 100 46,000 45,000* 
1.0 680 275 3,200 10,000 

2S.00 6800 100 27,000 37,500 
25.00 6800 100 27,000 75,000* 
8200 680K 90 12,SOO 25,000 

9.0 2500 150 75,000 37.S00 
9.0 2500 150 7S,OOO 75,000* 
1.0 1000 375 4,200 16,000 

40.0 10K 150 43,000 60,000 
40.0 10K 150 43,000 120,000* 
12K 1M 125 20,000 40,000 
15.0 3800 225 119,000 60,000 
15.0 3800 225 119,000 120,000' 

1.0 450 750 15,000 16,000 
1.0 600 1000 17,500 22,000 

20.0 4800 300 164,000 ·82,500 
20.0 4800 300 164,000 165,000* 

~HIWCARBORUNDUM 
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4700 RESISTORS 4700 

CARBORUNDUM@ NON-INDUCTIVE POWER 
RESISTORS FOR SPECIAL PROBLEM SOLUTIONS 

Series 102/104/106/109AS & 
SP Pencil.type Resistors 

rw •• m, •. J...~----- -------..+If-l>4"m'~_j 
These ¥4" diameter resistors are avail
able in a variety of lengths. Pencil 
shaped resistors offer unique non-induc
tive and high-voltage properties in a 
compact, easily-wired configuration. 

Type AS for high voltage and energy 
applications. 

Type SP for high AC power handling 
capabilities. 

Length 
2" 

4" 

6" 

9" 

TYPE 234 AND 231 Specifications 
RESISTORS Resistance, 

ohms ±5%, 

Type No. 
102AS 
102SP 
104AS 
I04SP 
106AS 
106SP 
109AS 
109SP 

234SP 234AS 

dia. max. 

Resistance 
Available Average (ohms) power ~ 400C 

Min. Max. (Wa 5) 

30 9,000 5 
1 700 15 

55 18,000 9 
2 1,500 25 

90 30,000 13 
3 2,400 36 

150 48,000 20 
4 3,800 55 

231SP 231AS Characteristics 234SP 
Short Time 
Oveload 5% 

Peak Peak 
Energy 
(jouleS) 

Voltage 
(va Its) 

600 3,000 
50 1,000 

1,200 9,000 
95 3,600 

1,900 15,000 
155 5,000 

3,000 25,000 
250 8,800 

234AS 231SP 231AS 

1% 3.5% 1% Carborundum type 234 and 
231 resistors are a small size ±10%, ±20% 1·330 12·5000 1·1000 25·6250 max. max. max. max. 

non-inductive bulk type re- Peak Voltage 500 2.5kv 375 1.5kv • 10 Cycles of 
sistor (there are no spirals or Volts Volts 1000% rated 
windings), capable of dissipat· Power at 40°C 10 3 2.5 1.5 power 

ing a full 10 watts of power Watts Watts Watts Watts ·5 sec. on, 
(Type SP) or absorbing 275 Derate linearly 90 sec. off 

Joules of energy (Type AS). to 0 Watts at 350°C 230°C 350°C 230°C Life test 

234 -JA" x I" 
Max operati ng 1000hr rated 5% 5% 5% 5% 
temperature 350°C 230°C 350°C 230°C power max. max. max. max. 

231-%2"x%" Peak Energy 30 275 15 75 Temperature ±0.075% -0.075% ±0.075% -0.075%, 
Joules Joules Joules Joules Coefficient 1°C 1°C 1°C 1°C i 

Termination and Mounting 
Electrical connection to the resistive 
bodies of resistors is made by flame
sprayed metal end bands. The standard 
metal is aluminum for type SP, nickel for 
types AS and A. Special terminations of 
brass or copper overspray or tinned ends 
are readily available specials. Add "B," 
"C," or "T" respectively to the part num
ber to designate these special termina
tions. 

'''onJy~n~E1i-w~Dlr'~'l~;::Y=D==lI~ 
- ~ r Ul_ III t f 

H~}<rllj n.· 
~C~#. u 

In most cases, connections to the resis
tors may be made by stock clips such as 
these: ' 

TYPE AS EPOXY COATED STYLE 

CLIPS DIMENSIONS 
stack Na. Size Holes 
35370 !h" 1 
35267 %" 1 
35268 1" 2 
35371 l!h" 2 
35269 2" 2 

Matenal: Beryllium Copper 
Finish: Electro Tin Plate 

Carborundum Type AS High-Energy Ceramic Resistors are 
available with an epoxy coating which protects the resistors 
body from contaminants. It is especially useful where the 
resistor is employed in an application where it is not protected 
,from a dirty ambient atmosphere or where it is immersed in a 
cooling or dielectric fluid. Energy level in oil should not ex
ceed 300 joulesl cc. 

The overall length, L, of the coated resistor is approximately 
0.25" longer than the uncoated part; the diameter, 0, is ap
proximately 0.30" greater. Coated resistors are also available 
with an axial mounted cab. 

A B 

0.620 0.090 
0.940 0.155 
1.230 0.170 
1.650 0.100 
2.375 0.544 

C 0 E F T V w 
0.560 0.500 0.093 0.020 0.188 0.375 
0.830 0.750 0.144 0.020 0.312 0.625 
1.070 1.000 0.128 0.024 0.156 0.625 
1.650 1.500 0.925 0.103 0.032 0.250 0.500 
1.080 2.000 0.375 0.125 0.043 0.375 0.750-

L 

______ • ______ ~_+ __ L 

0.156 dla. (2) 

Refractories Division, Electric Products Plant SOHIO CARBORUNDUM 
Sohio Engineered Materials Company e 
Post Office Box 339, Niagara Falls, NY 14302 
Tel: (716) 278-2553 • Telex: 91-555 (CARBO GLO NGF) 
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4700 RESISTORS '4700 

CARBORUNDUM@ NON-INDUCTIVE POWER 
RESISTORS FOR SPECIAL PROBLEM SOLUTIONS 

TYPE AS· DI$C AND. WASHER STYLES 

Carborundum Type AS Disc and Washer Ceramic Resistors 
are a bulk-type low resistance element, and therefore have 
the ability to absorb instantaneously great surges of energy 
with virtually zero inductance. 

Maximum Peak Volta&e: 5000 volts. 

Maximum Temperature: 230°C. 

Power Rating: In free air, parts will safely dissipate 2.5 walts 
per square inch of surface area at 40°C. 

Temperature CQefficient of Resistance: -0.1 %/oC to O.O%/oC. 

Style 
Diameter "D" 

(inches) 

91105 Solid Disc 1.60 ±0.06 
912DS Solid Disc 2.37 ±0.06 
913DS Solid Disc 3.00 ±0.08 
914DS Solid Disc 3.75 ± 0.08 

913WS Washer 3.00 ± 0.08 
914WS Washer 3.75 ± 0.08 
915WS Washer 4.37 ± 0.08 
916WS Washer 4.75±0.08 

Peak Enel'lY Available Resistances 
(joules) Minimum Maximum 

9,000 1.6 100 
21,000 0.7 90 
33,000 0.5 56 
52,500 0 .. 3 36 

27,600 0.5 78 
47,000 0.3 40 
65,500 0.2 28 
79,500 0.2 24 

CARBORUNDUM@ VARISTORS 
Standard varistors described below have a 10% tolerance on 
voltage. Also available: leadless discs and rods, voltages speci
fied at intermediate values or at other currents, and voltage 
tolerances of ±15% and ±20%. Available at extra cost: volt
age tolerances of ±5% and ±7%, color coding, and special 
coatings. 

Standard rod varistors have a blue epoxy coating. Available at 
extra cost: formed leads for printed circuit board insertion. 

----.i , .... " l 
Figure 1 

VOLTAGES AVAILABLE 
Carborundum Volts±10% Volts at 1.0 MA Peak 
Style Number at 1.0 MA Volts at.1 MA Voltap 

ROD 231BNR4- 100-750 2.1-1.7 800 
STYLES 233BNR4- 68-710 2.1-1.7 800 

(Figure 1) 234BNR4- 135-1050 2.2-1.7 , 1500 
Carborundum Volts ±10% Volts at 1.0 MA Peak 
Style Number at 1.0 MA Volts at,1 MA Voltage 

551BNR2- 9-88 . 2.4-1.8 100 
432BNR2- 6-90 2.9-1.7 100 
379BNR2- 12-180 2.9-1.7 200 

DISC 328BNR2- 2-80 3.0-1.7 100 
STYLES 925BNR2- 12-160 2.4-1.7 150 

(Figure 2) Carborundum Volts ±10% Volts at 5.0 MA Peak 
Style Number at 5.0 MA VOlts at .5 MA Voltage 

923BNR2- 13-150 2.2-1.7 150 
463BNR2- 10-190 2.2-1.7 200 

I 927BNR2-. 9-140 2.7-1.9 150 

Standard disc varistors have a black flame-retardant PVC 
coating. Also available: Glyptal coating and kinked leads for 
printed circuit board insertion. 

~c;::: .. ~:J)F====== 
Figure 2 

Power d t D T W I 
watts +.030 +.030 max. max. nom. nom. 
0.750 0.156 0.625 0.250 0;812 0.032 -
1.000 0.250 0.625 0.375 0.812 0.032 -
1.500 0.250 1.000 0.375 1.188 0.032 -
Power d t D T w s 
Watts +.030 +.030 max. max. nom. nom. 

0.250 0.250 0.062 0.400 0.350 0.020 0.125 
0.500 0.500 0.062 0.650 0.350 .0.032 0.250 
0.500 0.500 0.125 0.650 0.400 0.032 0.250 
0.750 0.750 0.062 6.900 0.350 0.032 0.375 
0.750 0.750 0.100 0.900 0.380 0.032 0.375 
Power d t D J w s 
Watts +.030 +.030 max. max. nom. nom. 

1.500 1.000 0.100 1.150 0.380 0.040 0.375 
1.500 1.000 1 0.125 1.150 0.400 0.040 0.375 
2.250 1.250 0.100 1.400 0.380 0.040 0.375 

50hioEngineered Materials Company e 
Refractories Division, Electric Products Plant SOHIO CARBORUNDUM 
Post Qffice Box 339, Niagara Falls, NY 14302 
Tel: (716) 278-2553 • Telex: 91-555 (CARBO GLO NGf) 
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4700 RESISTORS 4700 

CARBORUNDUM® VARISTORS 

Carborundum silicon carbide varistors are voltage-dependent 
resistors which are offered in a wide variety of configurations, 
including discs, rods, and washers. In addition to the sizes 
shown on these pages, rods are available up to 18 inches in 
length, washers are available up to 31f2 inches in diameter. 
Typical uses include limitation of peak discharges, spike sup
pression, stabilization of voltages, and generation of non
linear functions. 

Varistors are specified by the voltage measured across them, 
suitably toleranced, at some constant current. The slope of the 
voltage-current characteristic is most often given by the maxi
mum voltage ratio for two specified currents. 

SMALL DISC VARISTORS 
Volts @ 1.0 mao 

Carborundum Volts ±10% vo~~ @+0.1 mao .Part Number @1.0ma. maximum) 

432BNR2-406 6.8 2.70 
432BNR2-407 8.2 2.60 
432BNR2-408 10.0 2.50 
432BNR2-409 12.0 2.35 
432BNR2-410 15.0 2.20 
432BNR2-411 18.0 2.10 
432BNR2-412 22.0 2.00 
432BNR2-413 27.0 1.90 
432BNR2·414 33.0 1.84 
432BNR2-416 47.0 1.80 
432B N R2-418 68.0 1.76 
432BNR2-42O 100.0 1.72 

379BNR2-410 15.0 2.50 
379BNR2-412 22.0 2.40 
379BNR2-414 33.0 2.30 
379BNR2-415 39.0 2.20 
379BNR2-416 47.0 2.10 
379BNR2-417 56.0 2.00 
379BNR2-418 68.0 1.95 
379BNR2-419 82.0 1.90 
379BNR2-420 100.0 1.84 
379BNR2-421 120.0 1.78 
379BNR2-422 150.0 1.74 
379BNR2-423 180.0 1.70 

328BNR2-400 2.2 3.60 
328BNR2-401 2.7 3.40 
328BNR2-402 3.3 3.20 
328BNR2-403 3.9 3.00 
328BNR2-404 4.7 2.80 
328BNR2-405 5.6 2.60 
328BNR2-406 6.8 2.50 
328BNR2-407 8.2 2.40 
328BNR2-408 10.0 2.30 
328BNR2-409 12.0 2.20 
328BNR2-410 15.0 2.10 
328BNR2-411 18.0 2.00 
328BNR2-412 22.0 1.95 
328BNR2-413 27.0 1.90 
328BNR2-414 33.0 1.85 
328BNR2-416 47.0 1.76 

Sohio Engineered Materials Company 
Refractories Division, Electric Products Plant 
Post Office Box 339, Niagara Falls, NY 14302 
Tel: (716) 278-2553 • Telex: 91-555 (CARBO GLO NGF) 

UP 

In general the characteristic for a varistor may be approxi
mated by the equation: 

i = Ke" 
where i and e are instantaneous current and voltage respec
tively, K is a proportionality constant, and n is an exponent 
applicable in the range in which the varistor is used: most 
often it is between 3 and 5. 

The silicon carbide varistor is a "forgiving" component. When 
hit by a voltage surge, the energy is absorbed throughout its 
body, not at a junction. A voltage surge beyond the design 
level causes substantial increase in current and energy absorp
tion, but not a catastrophic failure. 

LARGE DISC VARISTORS 

Carborundum 
Part Number 

463BNR2-410 
463BNR2-412 
463BNR2-414 
463BNR2-415 
463BNR2-416 
463BNR2-417 
463BNR2-418 
463BNR2-419 
463BNR2-42O 
463BNR2-421 
463BNR2-422 
463BNR2-423 

927BNR2-408 
927BNR2-409 
927BNR2-410 
927BNR2-411 
927BNR2-412 
927BNR2-413 
927BNR2-414 
927BNR2-416 

ROD VARISTORS 

Carborundum 
Part Number 

233BNR4-417 
233BNR4-418 
233BNR4-419 
233BNR4-420 
233BNR4-421 
233BNR4-422 
233BNR4-423 
233BNR4-424 
233BNR4-425 
233BNR4-426 
233BNR4-428 
233BNR4-430 

234BNR4-426 
234BNR4-427 
234BNR4-428 
234BNR4-429 
234BNR4-430 
234BNR4-431 
234BNR4-432 

Volts ±10% 
@ 5.0ma_ 

15.0 
22.0 
33.0 
39.0 
47.0 
56.0 
68.0 
82.0 

100.0 
120.0 
150.0 
180.0 

10.0 
12.0 
15.0 
18.0 
22.0 
27.0 
33.0 
47.0 

Volts ±10% 
@ 1.0ma. 

56.0 
68.0 
82.0 

100.0 
120.0 
150.0 
180.0 
220.0 
270.0 
330.0 
470.0 
680.0 

330.0 
390.0 
470.0 
560.0 
680.0 
820.0 

1000.0 

Volts @ 5.0 mao 

VOI(~ @,\5nra. maximum 

2.40 
2.20 
2.10 
2.02 
1.98 
1.94 
1.90 
1.86 
1.82 
1.78 
1.74 
1.70 

2.90 
2.80 
2.70 
2.60 
2.50 
2.40 
2.30 
2.20 

Volts @. 1.0 mao 

Valts 10., mao 
(maxmuml 

2.50 
2.40 
2.30 
2.20 
2.10 
2.00 
1.90 
1.82 
1.78 
1.76 
1.74 
1.70 

2.00 
1.90 
1.80 
1.77 
1.74 
1.70 
1.68 

~HI3lCARBORUNDUM 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency' 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
. D/A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation . 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSl large scale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
!£F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character 'reader 
OEM original equipment. 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad . 
PGA pin grid array 
PIN· positive-intrinsic-negative 

(transistor) 
PLA .programmable logic array' 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency cJl.Oke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch. 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter ' 

U 
UHF ultra high f:requency (300 MHz 

to 3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high. speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio . 

W 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Thick-Film Chip Resistors 
Chip resistors were State of the Art's first manu
factured product, and in the years since we started 
production our resistor chip line has grown into the 
broadest range of thick film chip resistors offered 
anywhere. We offer lower values, higher values, 
closer tolerances, flatter temperature coefficients, 
smaller sizes, etc., etc. 

RESISTOR PERFORMANCE DAC""\I4TII"lM.J
1 ! ALUMINA CHIP~ 

ALUMINA CHIP~ BASE TERMINATION 

4700 

PERFORMANCE CHARACTERISTICS 
STANDARD PRODUCTION 

MAX CHANGE 
IN RESISTANCE STYLE C CONSTRUCTION STYLE A CONSTRUCTION 

RESISTANCE TO SOLDERING 
THERMAL SHOCK 
SHORT TIME OVERLOAD 
HIGH TEMPERATURE STORAGE 
LOAD LIFE (1000 hrs) 

SIZES AVAILABLE 

0.5% 
0.5% 
0.5% 
1.0% 
1.0% 

State of the Art offers fourteen standard resistor chip 
sizes, ranging from the extremely compact .030 x .020 
inch chip to a 2-watt chip measuring .250 x .125 inch. 

~ 

t~ 'Is" 
"'~ V 

OTHER SIZES 
AVAILABLE 

0703 
1002 
1507 

CHECK WITH FACTORY 
FOR FULL DETAILS 

PART NUMBERING SYSTEM 
Our part numbering system is explained on the right. As 
an example, we show the part number of our standard 
production; passivated; 50 x 4O-mil chip; with pretinned 
nickel barrier wrap-around terminations, 15 ohm±5%. 
The part number is S0504CPX15OJ: 

" in doubt about the proper codes, 
or if there is more information to be 

transmitted than the part number 
can carry, use plain language. 

0 

0 

0 

CI 

[] 

D 

D 

TABLE I I MEASUREMENT IN INCHES 
MEASUREMENT IN mm -lmm = .03937 inch. 

SIZE 
CODE 

0402 

0504 

1005 

1505 

2010 

LENGTH 
(L) 

.040±.005 
1.02 ±.13 

.050±.005 
1.27 ±.13 

.lOO±.008 
2.54 ±.21 

.150±.010 
3.81 ±.25 

.200±.010 
5.08 ±.25 

S 0504 CPX 150 J 

WIDTH 
(W) 

.020±.005 

.51 ±.13 

.040±.005 
1.02 ±.13 

.050±.005 
1.27 ±.13 

.050±.005 
1.27 ±.13 

.100±.010 
2.54 ±.25 

MAXIMUM 
THICKNESS (T) 

.020 

.51 

.020 

.51 

.020 

.51 

.020 

.51 

.030 

.76 

EEM 1985 For manufacturers' sales offices,see yellow pages 

END-BAND 
(B) 

.007- .015 

.18 - .38 

.007- .017 

.18 - .43 

.010- .025 

.25 - .64 

.010- .030 

.25 - .76 

.020- .040 

.51 -1.02 

MAXIMUM MAXIMUM 
POWER (mW) VOLTAGE 

50 30 

125 40 

250 75 

330 100 

1000 125 

A-1949 
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MIL-R-55342 Thick Film Chip Resistors 
CHARACTERISTICS 

DIMENSIONS 

TECHNICAL SPECIFICATIONS 

RESISTANCE TEMPERATURE CHARACTERISTICS 
MAXIMUM AMBIENT TEMP. FULL POWER 
MAXIMUM TEMPERATURE ZERO WATIAGE 
THERMAL SHOCK (max. % change) 
LOW TEMP. OPERATION (max. % change) 
SHORT TIME OVERLOAD (max. % change) 
HIGH TEMPERATURE EXPOSURE (max. % change) 
RESISTANCE TO BONDING EXPOSURE (max. % change) 
MOISTURE RESISTANCE (max. % change) 
LIFE, 2000 HOURS (max. % change) . 

SIZE RM0505 RM0705 RM1005 

LENGTH A 050 +.010 
. . -.005 .075 =:~g .100 =:~g 

WIDTH B .050 +.005 .050 +.005 .050 +.005 
-.005 -.005 -.005 

THICKNESS C .015 +.007 .015 +.007 .015 +.007 
-.000 -.000 -.000 

ENDe!~~ 0 .010 ±.005 .015 ±.005 .015 ±.005 

E.:g~~ E .015 ±.005 .015 ±.005 .015 ±.005 

TEMPERATURE CHARACTERISTICS 
K M 

0:Ji100 
70'C 

125°C 
±0.50 
±0.25 
±0.25· 
±0.50 
±0.25 
±0.50 
±0:50 

RM1505 

150 +.010 
. -.005 

.. 050 +.005 
-.005 

.015 +.007 
-.000 

.015 ±.005 

.015 ±.005 

0±300 
70°C 

125°C 
±0.50 
±0.50 
±0.50 
±1.00 
±0.25 
±0.50 
±2.00 

RM2208 

.225 +.010 
-.005 

.075 +.005 
-.005 

.025 +.007 
-.000 

.015 ±.005 

.015 ±.005 

OUR MIL-R-55342 TERMINATIONS FEATURE NICKEL BARRIER 

PRODUCTION TESTING 
Inspection of Product for Delivery 
Production testing of product for delivery consists of 
group A and group B inspections. Each production lot or 
batch of chip resistors must pass this screening before 
shipment can be authorized. 
Each production .batch must be subjected to and pass 
the group A screening listed below. Sub-group 2 sam
pling is in accordance with MIL-STD-105, general in
spection level II. 
Each production batch must also pass the group B tests 
below. Sampling is in accordance with MIL-STD-105, 
special inspection level S-4. 

GROUP A - INSPECTION 

SUBGROUP 1 
THERMAL SHOCK 
DC RESISTANCE 
SUBGROUP 2 
VISUAL and MECHANICAL INSPECTION 

GROUP B - INSPECTION. 

SUBGROUP 1 
RESISTANCE .10 BONDING EXPOSURE 
RESISTANCE-TEMPERATURE CHARACTERISTICS 
LOW-TEMPERATURE OPERATION 
SHORT TIME OVERLOAD 
SUBGROUP 2 
ADHESION 
SUBGROUP 3 
SOLDERABILITY 

PACKAGING 
Resistors are packaged in anti-static waffle packs. Indi
vidual chips are not marked. Each package contains a 
noncorrosive label indicating source code, lot number, 
military part number, quantity, date code, resistance 
value and tolerance. Unit packages are heat sealed in 
water-vapor proof conductive bags in conformance with 
MIL-B-81705 (type I) and are labeled perMIL-STD-129. 

PART NUMBERING SYSTEM 
To order MIL-R-55342 thick film chip resistors, use part numbers as in the following example. A 
.075" x .050", 6800 ohm, ± 5% tolerance, ± 100 PPM, tinned, wrap-around resistor is properly 
indicated with part number: M5534216-K682JRM, which has the code elements shown below. 

A-1950 For manufacturers' sales offices, see yellow pages EEM 1985 
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Custom Networks 
State of the Art produces a variety of custom conductor networks, 
resistor networks, and resistor capacitor networks in low and high 
volume. Most of our customers are in one of the following 
categories: 

NETWORK CONSTRUCTION 

1) Hybrid firms 
2) Non-hybrid manufacturers who, for one reason or another, can 

use a thick film circuit (as an example, a pulse transformer 
manufacturer who uses an RC network, but one that fits into a 
molded DIP package). 

SUBSTRATE: 96% Alumina std - 99% Alumina optional 
THICKNESS: .025 inch std - .012.015.020.040 inch optional 
LINEAR TOOLING: Laser scribed, green scored, diamond saw cut 
HOLE TOOLING: Laser drilled, green punched 
CONDUCTORS: Silver, palladium silver, platinum silver, gold, platinum gold, etc. 

NICKEL BARRIER is available on some types of networks. 
RESISTORS: Screened on substrate or thick film chip 
PASSIVATION: Glass or silicone based 

3) Thin-film houses that use thick-film substrates from time to time. TINNING: Solder dip or solder paste 

State of the Art can quote and manufacture from a complete network 
layout or from a schematic with size, component and output pad 
location requirements. Our design department will be glad to assist 
you in designing your network to achieve your lowest cost. 

CAPACITORS: Screened on thick film or multilayer ceramic chip 
COMPONENT MOUNTING: Conductive epoxy or solder reflow; Other 

components: consult factory 

Surface Mount Resistor Networks 
SLAMDIP 
The SLAMDIP resistor network is the first of ·a 
series of surface mount resistor networks under 
-:levelopment at SOTA-. 

When State of the Art's "SLAM DIP" resistor 
network replaces individual chip resistors, you will 
save space and reduce your placement labor. 
Other benefits also surface, such as better track
ing and lower board cost. 

RESISTANCE VALUES 
10 ohm -1 Mohm, STANDARD 

1 ohm -100 Mohm, SPECIAL ORDER 

TOLERANCE, TCR 
1%,100 ppm' 
2%,200 ppm 
Also available: 'h%, 5% 

'Not available in extreme low and high values 

DIMENSIONS 
NOTE: Dimensional Tolerance ± .005 inch. 

PERFORMANCE CHARACTERISTICS 
MAXIMUM CHANGE IN RESISTANCE 

100 PPM 200 PPM 
UNITS UNITS 

LOW TEMPERATURE OPERATION 
SHORT TIME OVERLOAD 
MOISTURE RESISTANCE 
THERMAL SHOCK 
RESISTANCE TO SOLDERING HEAT 
HIGH TEMPERATURE EXPOSURE 
LIFE 

CUSTOM DESIGNS 

::!::0.25 ±O.S 
±O.25 ±O.5 
±O.5 ±O.S 
±O.S :±;O.S 
±O.25 ±O.5 
±0.5 ±1.0 
±O.5 ±2.0 

State of the Art can offer a variety of custom network 
designs. Using our standard 8 resistor package, the 
values of individual resistance can be altered to suit the 
need; other resistance pattems can be applied -limited 
only by what can be put into the available space. 

We can also produce other substrate designs. The 
length or width can be increased or decreased, the "lead" 
spacing can be changed, and we can put termination pads 
on all four sides. Please contact State of the Art's engi
neering department for information and quotations. Tool
ing for special networks is not expensive. 

PART MARKING 
102 G A 

NICKEL BARRIER ~ 
WRAp·AROUND 

TE~~~~~T~6~040 

POWER RATINGS 
We have rated the State of the Art "SLAMDIP" resistor 
network at a maximum of 'h watt per package. By this, we 
mean that at70·C on a 2" x 2" G-l 0 PC bQard, the resistor 
film temperature would be limited to approximately 125"<;. 
The performance on life test listed here will be met if the 
resistor package does not exceed 125·C. Reference to 
the power graph indicates that the arbitrary power rating 
of 'h watt could be either increased or decreased de
pending on the actual situation. Our engineering depart
ment has a wealth of information on the subject and will be 
happy to share it with you. 

'NOTE: At the time of publishing, we had a number of innovative surface mount resistor networks under development. 
Our SLAMDIP is only the first. Please Write or Call our sales office for up to date availability of other networks. 

EEM 1985 For manufacturers' sales offices, see yellow pages 

HIm!! 
1 8 

• 8 

CONFIGURATION A 
SLAM DIP 8 

POWER RATING 
Package 500 mW 
Resistor 62 mW 
Maximum Voltage: 100V 

CONFIGURATION B 
SLAMDIP 15 
POWER RATING 
Package 500 mW 
Resistor 31 mW 
Maximum Voltage: 50V 

::r-.030 MAX 

0.5 1.0 1.5 2.0 
POWER DISSIPATED (WATIS) 

ALL RESISTORS 
ENERGIZED SIMULTANEOUSLY 
2 INCH X 2 INCH BOARO SZES 

A·1951 
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Demand 
Quality. 

-
4700 

PRECISION 
METAL FILM RESISTORS 

TYPE SA EPOXY 
Meets or exceeds MIL-R-93D 

-----+I~ 
1.50 
± - .... -----

.125 
C 

A CONFORMALL Y COATED D 
A 2± 118_ 

Tel Labs I 
MilR I RR I W I VR I BL(L) I BO(O) I LD(A) 

Style 
Tel MAX .. 

VOLTAGE 
Mil. Comm. 

LA45 N/A 10-25K 1/40 100 .130 .047 .016(#26) SAl RB55 .250 .500 .032 226K 1.1 Meg .15W 3N 400 400 

±.005 t.005 SA2 RB54 .2SO .7SO .032 446K 2 Meg .25W .4W 300 400 

LA50 RNC50 10-200K 1120 200 .150 .070 .016(#26) BAa RB53 .375 .7SO .032 750 K 6Mog 333W .5W 300 400 

t.020 t.010 
LA55 RNC55 10-604K 1/10 200 .250 .OBO .025(#22) 

t·020 ±.015 
LA60 RNC60 10-1.0M 1 IS' 250 .375 .100 .025(#22) 

SA4 RB52 .375 1.000 .032 1.5 Meg 10 Meg .5W .75W 600 600 
$AS RB57 .500 .1.000 .032 2 Meg 16 Meg .7SW 1.OW 600 1000 

$AS RB56 .500 1.531 .032 3 Meg 24 Meg tOW l.5W 900 1200 

SA7 RB59 .500 2.031 .032 5.11 Meg 24 Meg 1.25W 2.OW 1200 1600 

SAl' .250 .625 .032 400K .33W 600 
±.060 ±.015 SA13 .312 !¥Sl .032 1.2 Meg .5W 600 

LA65 RNC65 10-3.0M 1/4 300 .562 .1BO .025(#22) SA16 RB56 .250 .375 .032 127 K 205 K .125W .25W 200 200 

±.031 ±.O15 SA19 .250 .250 .032 SOOK .m 200 

LA70 RNC70 10-4.02M 1/2 350 .640 .210 .032(#20) SA16 .500 .500 .032 3 Meg .5W 500 

±.031 ±.015 
LA75 RNC75 10-5M 750 1.000 .340 .032(#20) 

±.031 t·015 
SUBMINIATURES 

LASO N/A 10-10M 2 750 2.062 .275 .032(#20) 
±.031 ±.015 Tel 

Labs ~iameter Length Lead Maximu~ Maximum Maximum 

Style A±.G15 B±.031 Oiam. C. Value Wattage Voltage 

TYPE PW SERIES 
C SA9 .135 .312 .025 400K .DmN 100 

SA10 .185 .500 .025 500K ::m 100 

SA20 .165 .500 .025 400K .1&m 100,200 

SA21 .187 .375 .025 500K .125W 100,200 

SA22 .150 .400 .025 100K .om 100 
SA24 .125 .250 .020 15K .05W 100 

SA25 .110 .300 .020 85K .05W 100 

----i~..----1 MIN __ -.11: 
SA26 .125 .375 .025 140K .05W 100 
SA2Q .100 .300 .025 BOK .05W 100 

SA30 .200 .405 .025 550K .13W 100 

SA31 .100 .220 .020 10K .04W 100 

Mil. I Tel, I A I B I c I 0 
R930 Labs t t t I MAX. VALUE I WATTAGE 1.1 MAX. V. 
Oo.ig. Style .0' 5 .032 .0'5 Mil. Comm. Mil. Comm. Mil. Comm. 

RB71 PWI .2SO .312 .025 .200 lOOK 125K .,25W .15W 300 
PW2 .2SO .406 .025 .200 175K .2W 600 

RB70 PW20 .375 .500 .032 .200 .. 2SO 301K 375K .2SOW .33W 150 600 
PW40 .406 .625 .032 .250 •. 300 SOOK .3W 600 
PW31 .500 .625 .032 .2SO .. 300 1.75 Meg .6W 600 

PW10 .406 1.2SO .032 .250 .. 300 1.0 Meg 1.0W 1200 
PW50 .531 1.000 .032 .250 .. 300 3.0 Meg 1.0W 1200 

A·1952 For manufacturers' sales off.ices, see yellow pages EEM 1985 
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Speci 
Tel Labs. 

TYPE EL SILICONE POWER 
Meets or exceeds MIL-R-26 

±.002 

.25 M 

Max Res. 

Tel Mil 
Wattage Dimensions - Inches 

.05% 1% Lead 
Labs Oeslg U I Y Oia. 

I 
LN 

to to Ola. 
Style RW 275· 350· .05% 5% IN. 

ELV4 .SW 1.0W .090±.031 .21S±.031 SOOIl Sooll .020 
EL'h .7SW 1.0W .094±.031 .2S0± .031 lK 1.SK .020 
ELlA AW70 1.0W 1.2SW .094 ± .031 .406±.031 2K 6K .020 
EL1B 1.0W 1.S0W .094±.031 .S30± .031 4K 9K .020 
EL1C 1.0W 2.0W .135±.031 .335±.031 2K 4.4K .02S 
EL2F 2.SW 3.0W .lSS±.031 .5OO±.062 4K 12K .032 
EL2H 2.5W 3.0W .lSS±.031 .385±.062 2K 5.7K .032 
EL2G 2.SW 3.0W .lSS±.031 .430±.062 2K SK .032 
EL2B 3.0W 3.5W .18S±.031 .62S±.062 SK 16K .032 
EL2A 3.25W 4.SW .1SS± .031 .S2S±.062 10K 2SK .032 
EL2E AWS9 2.5W 3.SW .195± .031 .500± .062 SK 15.4K .032 
EL2E AW69 2.5W 3.5W .195± .031 .500±.062 SK 15.4K .032 
EL21 AW79 3.0W 3.5W .195± :031 .560±.062 SK 19K .032 
EL2D 3.0W 4.0W .250±.031 .500±.062 7.5K 19K .032,.040 
EL2C 3.0W 4.0W .2S0± .031 .562± .062 SK 22K .032,.040 
EL2 3.5W 4.SW .25O± .031 .625± .062 12K 31K .032,.040 
EL3 3.5W S.OW .295± .031 .500± .062 S.3K 23K .032,.040 
ELS AW74 S.OW 7.0W .290±:.062 .925± .093 22K S6K .032,.040 
EL7 6.0W S.OW .290 ± .062 1.200 ± .093 3SK 90K .032,.040 
ELSA AW57 S.OW 6.5W .350± .062 1.000± .093 35K 90K .040 
ELSA AW67 S.OW 6.5W .350 ± .062 1.000 ± .093 35K 90K .040 
EL7A 7.0W 9.0W .350 ± .062 1.360 ± .093 4SK lOOK .040 
EL10A AW58 lOW llW .35O±.062 1.S15±.093 75K 175K .040 
EL10A AW68 lOW llW .35O±.062 1.S15±.093 75K 175K .040 
EL12 AW56 12W 14W .469± .062 2.oo± .093 90K 235K .040 

o 

Tel Labs 
Style 

TLOl 
TL03 
TL05 

ULTRA LOW OHM 
POWER RESISTORS 

I+---l-

LENGTH DIAMETEA Lead Lead Resistance 
L 0 Measurement 

Points from body 

.406 ± .015 .094 ± .015 1.5 Min. .025± .002 .375 each side 

. 560±.015 .21O±.015 1.5 Min . .032± .002 .375 each side 

. 920±.015 .330±.015 1.5 Min . .040± .002 .375 each side 

Send for our new catalog covering our complete . 
line of fixed wire wound resistors. 

Additional items include: 
TYPE VR - Vitreous Coated 
TYPE EH - Aluminum Housed 
TYPE BL - Beryllium Oxide· 
TYPE PR - Subminiature'Printed Circuit 
TYPE Q81 - Special Temperature Compensation 
TYPE Q239 -Special 4!ferminal Device 

EL 
L....:~ABS,inc. 

154 Harvey Road, PO Box 375, Londonderry, N.H. 03053 
TWX 710-220-1844 Tel. (603) 625-8994 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1953 
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RESISTIVE PRODUCTS DIVISION 
TRW ELECTRONIC COMPONENTS GROUP 

To review all products, specifications, applications and order 
Information obtain a copy of our catalog from: 

RPD HEADQUARTERS. INTERNATIONAL CONTACT: 
401 N. Broad St., Philadelphia, PA 19108 
Phone (215) 922-8900/TWX 710-670-2286 

EASTERN SALES CONTACT: 
P.O. Box 1860, Boone, NC 28607 
Phone (704) 264-8861 TWX 510-936-3241 

WESTERN SALES CONTACT: 
. 4222 S. Staples St., Corpus Christl, TX 78411 

Phone (512) 992-7900 TWX 910-876-1400 

AUTHORIZED DISTRIBUTORS: 

• Arrow Electronics, Inc. • Mldan Electronics 
• Bell Industries • NRC Electronics 
• Oeeco, Inc. • Newark Electronics 
• Electronics Marketing Corp. • Peak Electronics 
• Enox Resistors • Philadelphia Electronics 

• Future • Priebe, Robert E. 
• Gerber Electronics • RC Components 
• Graham Electronics • R.S. Electronics 
• Hamilton/ Avnet • Renfrew Electronics' Co. 
• Impala Electronics • Rasco/Raleigh 
• International Electronics • Rochester Radio 
• Jaco Electronics • State Electronics 
• Klefulff Electronics • Weatherford, R. V. 
• Marsh Electronics • Zebra Electronics. Inc. 

SEMI·PRECISION, PRECISION, UL TRA·PRECISION 
METAL FILM AND METAL GLAZETI.! DISCRETES AND CHIPS 

ROCHIP , 
FLAT CHIP 

~ ~ CGH 
SERIES 

TRW has a discrete reSistor for every appll
cati()n., HIQh perf()rrna.,ce is attributable, to 
TRW's proprietary Metal Glaze™ technology 
and metal film process. sustained over de
cades of manufacturing experience. 

• General purpose metal film resistors, high 
stabllity-GP Series. 

• Precision Metal Glaze™ resistors - RG 
Series. 

• RG Series chip resistors. 
• PreciSion high voltage tnlck film -CiGH 

Series. 
• CM Series-high reliability/stability, zero 

noise industrial precision metal film. 
• Ultra precision metal film MAR Series and 

MAR matched sets. 
• RGU series radial lead molded metal glaze 

resistors take up half the board area of 
comparably rated axial-lead resistors. 

RG SERIES 
SPECIFICATIONS 
Resistance Values: 10 to 3 MO 
Tolerance: ±.5. ±1, ±2, ±S% 
Power Rating @ 70°C: lisW to 3W 
Temperature Coefficient of Resistance: 25 to 

200 ppm/oC 

FLAT CHIP RESISTORS 
SPECIFICATIONS 
Resistance Range: 100 to 1 MO 
Tolerance: ±S% 
Power Rating: 0.125W @ 70°C 
Temperatl.lre Coefficient: 200 ppm/cO 

RG CHIP RESISTORS 
SPECIFICATIONS 
Resistance Range: 30 to 1 MO, plus zero-

ohm jumpers 
Tolerances: ±.5%;, ±1%, ±2%, & ±5% 
Rated Wattage: YaW @ 70°C 
Temperature Coefficient: <100 ppm/oC for 

all tolerances· 

RGU SERIES 
SPECIFICATIONS 
Resistance Range: 100 to 1 MO 
Tolerance (E96, E24): ±1%, ±2%. ±5% 
Power Rating: 1h watt at 70°C 
Temperature Coefficient: ±SO. ±1oo ppm/oC 

CGH SERIES 
SPECIFICATIONS 
Resistance Range: 1,00 KOto 500 MO 
Tolerance: ±.5'ro. ±1%, ±~%. ±S% 
Power Rating @ 70°C: l4-5W 
Temperature Coefficient: 50. 100 ppm/oC 
CM SERIES 
SPECIFICATIONS 
Resistance Range: 10-7.0 MO 
Tolerance: ±.05%,±.1%, ±.25%. ±.5% 

±1.0% 
Temllerature Coefficient 5,10,15,25 ppm/oC 

MAR SERIES 
SPECIFICATIONS 
Resistance Range: 100-3 MO 

GP SERIES Tolerance: .01-5% 
SPECIFICATIONS Power Rating @ 85°C: '/_l4 watt 
ReSistance Values: 100 through 1.0 MO Temperature Coefficient: 5,10, 15 ppm/oC 
· higher values available; consult factory. MAR40 SERIES 
Tolerance: l4IN application ±1% . SPECIFICATIONS 
1hW8QPlicatlon ±1% Resistance Range: 200-250 KO 
Power Rating @ 7O'''C: lis through 1 watt TOlerance: .005-1.0% 
Temperature CoeffiCient of Resistance: Power Rating @'85°C: 0.3W 

±50.7 ±1oo ppm Temperature Coefficient: 2, 5, 10. ppm/oC 

RESiSTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, EASTERN SALES: P.O. Box 1860 Boone, NC 28607, Phone (704) 264-8861, TWX 510-936-3241, 
WESTERN SALES: 4222 S. Staples St,Corpus Christl, TX 78411, Phone (512) 992-7900, TWX 910-876-1400 
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GENERAL PURPOSE RESISTORS .... ~.-. ,." .. CARBON FILM AND CARBON COMPOSITION 

Over fifty years ago it was the skilled tech
nical personnel at TRW that invented and 
volume produced the very first carbon resis
tor. Still the most widely used 5% resistors, 
the TRW standard CF and IBTs assure all 
the quality and reliability exhibited by TRW 
Resistive Products for six decades. 

SPECIFICATIONS 

Type 
Resistance, Standard 
Tolerances, Standard 
Power Rating 
Maximum Continuous Working Voltage 
Minimum Insulating Resistance-Dry 

SPECIFICATIONS 

Electrical Characteristics IBT-~ IBT-V. IBT-1 

M I L-R-11 Style RC07 RC20 RC32 
Resistance Range 100tol MO .100 to 22 MO 100tol0Mn 
Tolerance ±S% (Series E24) ±S% (Series E24) ±S% (Series E24) 
Rated Power 0.2SW@700C O.SOW@ 70°C lW@700C 
Max. Continuous Working Voltage 2S0V 3S0V SOOV 
Surface Temperature Rise 32°C@ 0.25W SooC@0.5W 700C@lW 
Average Shunt Capacitance O.lS pF 0.175 pF 0.30 pF 
Dielectric Withstanding Voltage 

-Atmospheric Pressure SOOV RMS, min. 700V RMS, min. 1000V RMS, min. 
-At 87mm of Mercury 325V RMS, min. 4S0V RMS, min. 62SV RMS, min. 

Insulation Resistance-Dry 10' MOmln. 10' MO min. 10' MOmin. 
Wet 10' MO min. 10' MO min. 10' MO min. 

CF-% CF-'A CF-V. CF-l CF-2 
10 to 1 MO 10 to 10 MO 10 to 10 MO 10 to 10 Mil 1!l to 10 MO 
±5% ±5% ±5% ±5% ±5% 
V. watt@ 70°C 'A watt @ 70°C V2 watt @ 70°C 1 watt @700C . 2 watts@700C 
150 volts 2S0 volts 350 volts SOO volts SOO volts 
100 Mil 1000 Mil 1000 MO 1000 Mf! '1000 Mil 

Minimum Dielectric Withstanding Voltage-Atmospheric 300 volts 500 volts 500 volts SOO volts 500 volts 
Load Life-Typical L'\R Less Than +3% +3% -+-3% -+-3% ±3% 

WIREWOUND RESISTORS 
LOW AND HIGH POWER, PRECISION, FLAMEPROOF/FAILSAFE 

TRW is one of the largest wirewound resistor 
manufacturers in the world and offers the 
proven best failsafe/flameproof resistor 
-available. TRW's wirewound resistors feature 
smaller sizes for all applications: 2 Watts in 
a 1 Watt package, 1 Watt in a Y2 Watt pack
age with TCR's tailored per customer require
ment. TRW wirewound resistors are molded, 
conformally coated, or encased in a flame
proof ceramic housing with optional stand 
offs and alternate configurations to fit a wide 
variety of applications. 
• General purpose low power molded BW 

series and flameproof/failsafe BWF series 
1,2 watts; ±2, ±5, ±10% from .05 to 
24000. 

• General purpose power PW series. 
• Semi-precision power AS series. 
• Semi-precision power for pulse and surge 

applications--PPW series. 
• Low resistance power LPW series. 
• Current sensing 4 terminal 4 LPW series. 
• High power PWW series. 
• Temperature sensing BWG series. 
• New semi-precision power (SPP) resistor 

is auto insertable, low noise, conformal 
coated, in 2, 3 and 5 watt sizes. 

LPW SERIES, 4LPW SERIES 
• 3 watts to 15 watts 
• ±1%, ±2%, ±3%, ±5%, ±10% toleranCe 
• .01 ohm to 1.0 ohm 
BWSERIES 
• 1 watt, 2 watts 
• ±2%, ±5%, ±10% tolerance 
• 0.05 ohm to 2400 ohms 
• TCs as low as ±150 ppm/oC 
PWSERIES 
• 3 watts to 50 watts 
• ±10%, ±5% tolerance 
• 0.18 ohms to 30k ohms 
• TCs from 300 ppm/oC to +5500 ppm/oC 
AS SERIES 
• '/2 watt to 10 watts 
• ±5%, ±3%, ±1%, ±.5%, ±.25%, ±.1% 

tolerance 
• 0.1 ohm to 175k ohms 
• ±20 ppm/oC 
PCN, PCH SERIES 
• 5w to 15w 
• ±10%, ±5% tolerance 
• I ohm to 1200 ohms 
• ±400 ppm/oC TC 

CONFORMALLY COATED NETWORKS, MOLDED SIP's AND DIP's, 
LOW AND HIGH PROFILE, THICK AND THIN FILM 

~ LOW PROFILE SIP 

rrrn II Ii ~ 

MOC~D.IP tI 
MOLDED DIP 

TRW's resistor networks exploit the same 
Non-Noble Glaze™ technology employed in 
our well known RG discretes. The conformally 
coated networks offer both significant cost 
and space savings. The molded networks are 
auto insertable and less susceptible to dam
age. Resistance values as low as 220. Tem
perature coefficients as low as ±100ppm-cC 
for requirements of ±1%, ±2% or ±5%. 

• 4-14 pin conformally coated SIP packages 
in 220 to 2.2 MO. 

• Low profile (.200 in. max. ht.) SIP available 
in 5-11 pin conformally coated in 22n to 
1 Mn. 

• Molded SIP Networks in 6-,8-, and 10-pin 
.350 in. and 8- and 10-pin .195 in. 220-1 MO. 

• Molded DIP Networks in 14- and 16-pin 
packages 220 to 1 MO. 

THICK FILM CONFORMAL COATED 
SIP NETWORKS 
SPECIFICATIONS 
Resistance Range: 220 to 1.0 MO 
Resistance Tolerance: ±2% and ±5% 
Temperature Coefficient: ±200 ppm/cC 
THICK FILM MOLDED 
SIP NETWORKS 
SPECI FICATI ONS 
Resistance Range: 220 to 1 MO 
Resistance !olerance: ±2% and ±5% 
Temperature Coefficient: ±150 ppm/oC 
TC Tracking: 50ppm/cC typical 
THICK FILM MOLDED 
DIP NETWORKS 
SPECIFICATIONS 
Resistance Range: 220 to 1 MO 
Resistance Tolerance: ±2% and ±5% 
Temperature Coefficient: ±150 ppm/cC 
TC Tracking: 50 ppm/cC typical 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, EASTERN SALES: P.O. Box 1860 Boone, NC 28607, Phone (704) 264-8861, TWX 510-936-3241, 
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TANFILM PRODUCTS 
STANDARD AND CUSTOM 

RESISTORS 

CIRCUIT CONFIGURATIONS, PACKAGING 

SIP NETWORKS 

R-2R LADDER 

DIP RESISTOR NETWORKS 

FLATPACK NETWORK 

CHIP CARRIER NETWORK 

TaNFilm® Is. the most cost effective way to 
achieve tight tolerance and tight tracking. 
TRW's TaN Film products. have the highest 
reliability/stability available due to the innate 
properties of TRW's unique materials tech
nology. Network capabilities include TCR 
±300 ppm to ±25 ppmoC with as low as 2 
ppmoC tracking, ±.1% absolute tolerance, 
and ±.01 % ratio tolerance. Ohmic values run 
from 200 to 200K per resistor. Custom circuit 
confirgurations, packages and substrates are 
available. 

CUSTOM 
HYBRID CIRCUITS 

• SIP's up to 12 pins, low profile, 3 standard 
sizes, conformally coated. 

• DIP's up to 20 pin standards with special 
mechanIcal and electrical configurations 
available, as well as R-2R ladder and flat
pack netWorks. 

• Custom hybrid circuit packages. 
• Miniature lead less chip carrier networks 

contain 20 pads wIth standard and custom 
schematics. 

TaNFIlm® CONFORMALL Y COATED 
SIP NETWORKS 
SPECIFICATIONS 
Resistance Ranges: 
49.-g0 to 50 KO 
200 to 50 KO 
200 to 100 KO 

Higher resistance values available 
Resistance Tolerances: ±.1%, ±.25%, ±.5%, 

±1%,±2% 
Temperature Coefficient of Resistance: 

±25 ppm/oC, ±50 ppm/oC, ±100 ppm/oC 
-100 ±50 ppm/oC 

TCR Tracking: ·5 ppm/oC 
Temperature Range: -55°C to +150°C 
Noise: Less than -25 dB 
Power Rating @ 70°C: 

Wattage 
Network 

Resistor 6 Pin -.l 8 Pin I 10Pin 
.12 .6 I .84 I 1.08 
.12 .36 .48 

TaNFIlm® DIP RESISTOR 
NETWORKS· 
SPECIFICATIONS 
MIL Qualified Resistance Values: 

1000 to 100 KO 
1000 to 70 KO 
Higher and lower resistance values 
available 

Resistance Tolerances: ±.1 %, ±.25%, 
±.5%, ±1%, ±2% 

.60 

Temperature Coefficient of Resistance: 
±50 ppm/oC, ±100 ppm/oC, 
±300 ppm/oC, -100 ±25 ppmrC 

TCR Tracking: 5 ppm/oC; except Models 
1987 & 1998 below 5000 (20 ppm/oC) 

Temperature Range: -55°C to + 150°C 
Power Rating @ 70°C: 

Wattage 
Model Resistor Network 
1987 .1 1.3 
1998 .1 1.5 
1989 .2 1.4 
1999 .2 1.6 

Custom thick film hybrid circuits utilize 
surface mount technology and are most 
applicable where size reduction and re
liability are prime factors. Circuit mini
aturization is due to higher density man
ufacturing techniques. Higher reliability 
is the result of fewer "component to 
board" interconnections and common 
thermal effects between components. 
Generally, outboard components (di
odes, transistors, IC's, and capacitors) 
are surface mounted. Resistors and con
ductors are screen printed and fired 
atl 900-1000 °C directly to the ceramic 
substrate. 
Performance specifications are per cus-

TaNFiIm® FLAT-PACK 
RESISTOR NETWORKS 
SPECIFICATIONS 

-
4700 

Mil Qualified Resistance Ranges: 
49.90 to 121 KO 
49.90 to 121 KO 
Higher resistance values available 

Resistance Tolerances: :£:.1 %, ±.25%, 
±.5%, ±1%, ±2% 

Temperature CoeffiCient of Resistance: 
±25 ppm/oC, ±50 ppm/oC, ±100 ppm/oC, 
±300 ppm/oC, -100 ±25 ppm/oC 

TCR Tracking: Referenced to Rl, is ±5 
ppm/oC, except Model 8987 below 500 
ohm, which is ±20 ppm/oC 

Temperature Range: _55° to +1500 C 
Noise: Less than -25 dB 
Power Ratings: .1 watt per resistor,.5 watt 

per network at 70°C; 1.0 watt per network 
at 25°C 

TaNFllm® R-2R LADDER 
12- BIT, 2G-PIN DIP 
SPECIFICATIONS 
Ladder Resistance Values (Rl: 5K, 10K, 20K, 

25K,50K 
Ladder Resistance Tolerance: ±5% 

TaNFlIm® SUBMINIATURE 
DUAL NETWORK 
TaNTee SERIES 
SPECIFICATIONS 
Resistance Range, each R: 100 to 10 KO 
Power Rating: 114 W @ 85°C 

(sum of power in both resistors) 
Resistor Tolerance: 

Absolute Tolerance-±5% standard, 
±1 % available . 
Ratio Tolerance-To.l % 

TaNFIlm® 
CHIP CARRIER 
RESISTOR NETWORKS 
SPECIFICATIONS 
Resistance Values: 500 to 50 KO standard; 

up to 100 KO on special order 
Resistance Tolerances: ±.1%, ±.25%, ±.5%, 

±1%,±2% 
Temperature Coefficient·of Resistance: ±25 

ppm/oC, ±50 ppm/oC, ±100 ppm/oC, 
±300 ppm/oC 

TCR Tracking: 5 ppm/oC 
Temperature Range: -55°C to + 150°C 
Noise: Less than -25 dB 
Power Rating @ 70°C: .1W/resistor, 

.5W/network 

tomer requirements relative to specific 
applications. TRW will assist in design 
upon request. Both custom thick film 
substrateS' and complete hybrid circuit 
manufacture available. 

TRW circuit features include: 
• High conductivity, leach resistant. 

copper conductors 
• 10 ohm to 10M ohm/square resistors 
• Stability characteristics and cost ef

fectivity of TRW's proprietary Non-No
ble Metal GlazeT'" technology 

• Precious metal elements also em
ployed per customer application and 
requ i rements 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, EASTERN SALES: P.O. Box 1860 Boone, NC 28607, Phone (704) 264-8861, TWX 510-936_3241, 
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CUSTOM'THICK FILM CIRCUITS 

• High reliability 
• Major size reduction compared to discrete 

components 

• Cost effective in volume quantities 

ADDITIONAL FEATURES: 
• Top Stamping - to customer specifica

tion; one a-character line 

• Missing Pins - removed external to SIP 
molded package, but within standoff 
profile 

• TCR-±150 ppm 

• Ratio Matching - ±2% between specifed 
resistor pairs - ratios not to exceed 20:1 

TRW will customize relative to specific ap
plication requirements. 

CIRCUIT VARIATIONS: 
Variations to standard circuits of both the 
.350-in. and .195-in. SIP are feasible, such as: 
• Crossovers 
• Modified common locations 
• Missing resistors 
• Multiple value resistances 
• Open or shorted pins 

SPECIAL PURPOSE RESISTORS AND RESISTIVE PRODUCTS 
TEMPERATURE SENSING DEVICES 

RESISTANCE 

STRIPS 8. DISCS 

BWGSERIES 
• Excellent linearity over wide temperature 

span 
• Fast response time 
• Small size 
• Economical cost 
• 1 watt, 2 watts 
• ±5%, ±to% tolerance 
• 0.1ohm to 300 ohms 
.TCs as high as +5500 ppm/oC 

TDSERIES 
• Proven metal film reliability 
• Fast thermal response 
• Positive temperature coefficient 
• Superior linearity 
• Ultra miniature 

SPECIFICATIONS 
Resistance Range at 25°C; T050 - 1000 to 

2 KO, T055 - 100 to 3 KO; T060 -100-
6 KO; T065 -100-10 KO J 

Temperature Coefficient: +5000 ±100 ppm/ 
°C aI25°C; +6000 ±120 ppm/DC at 
100°C 

Tolerance at 25°C: ±.5%, ±1 % or ±2% 

Within the broad line of products available from TRW Resistive Prod
ucts Division is also included standard and special resistance strips 
and discs, molded jumper wires or crossovers, and a wide range of 
high voltage, high temperature and temperature sensing resistors and 
elements for all applications. 

• BWG Series wirewound temperature sensing resistors with TCs as 
high as +5500 ppm/oC 

• Thin film TO Series temperature sensing element with superior 
linearity, close tolerance, and ultra miniature size 

• MY Series high-voltage film reSistors from 10K to 1000 megohm 
range 

• Standard and special resistance strips and concentric disc 
resistors 

• Straight-through wire conformal coated and molded crossover ~ 
watt size supplied on lead tape and reel for automatic insertion 

MVSERIES 
• 112 watt to 90 walls 
• 10k to 1000 megohm range 
• ±5%, ±10%, or ±20% tolerance 

CONFORMAL COATED AND 
MOLDED JUMPER WIRES, ZEROHM 
SPECIFICATIONS 
Maximum Resistance: 0.01 ohm 
LeadMaterial: Leads are copperclad steel 

with TRW's 30/70 solder alloy coating to 
allow both welding and soldering 
operations 

Body Material: Electrical grade. high 
performance, molding compound 

Minimum Insulation Resistance: Dry, 10,000 
megohm; Wet, 100 megohm 

Minimum Dielectric Withstanding Voltage: 
Atmospheric, 500V RMS; Reduced, 325V 
RMS 

Insulation Flammability: Resistor insulation is 
self extinguishing within 10 seconds after 
externally applied flame is removed 

Current Rating: 25 amps at 25°C, derating to 
o amps at 150°C 

RESISTANCE STRIPS Be DISCS 
SPECIFICATIONS 
ELEMENTS 
TRW resistance strips consist of a high grade 
paper-base phenolic laminate with the resis
tance material permanently bonded to the 
surface. Disc resistors are simply die 
stamped from a resistance strip. 
Strips can be supplied with a low-resistance 
colloidal silver contact coating over any por
tion of the surface where a low-resistance 
positive contact is desired. On discs, inner 
and outer rings of colloidal silver are applied 
to provide contact with coaxial line fixtures. 

RESISTANCE VALUES 
Strips are available with resistances from 19 
ohms/square to 1.0 megohm/square. Stan
dard disc values range from 5 ohms to 
100,000 ohms. 

TOLERANCE 
Standard tolerance is ±20%. Special toler
ances of ±15% and ±10% are available on 
special order. 

VOLTAGE RATING 
Maximum rated voltage is 500 volts per inch 
of current path. 

SURFACE MOUNTABLE DEVICES 
TRW has recently extended its broad line of 
resistive products to include a family of sur
face mountable devices. These products 
combine TRW's proprietary state of the art 
technologies with both standardized and cus
tom configurations to meet the speCifications 
of a wide variety of applications. 

Currently available surface mountable de
signs include: 

-Thick Film RG Power Chip Resistors 
-Thick Film Non-noble Flat Chip ResistorS 
-Thin Film Chip Carrier Networks 

-Surface Mountable Thick and Thin Film 
SIP and DIP Networks 

-Flatpack Network and TaN·Tee Series 
Designs 

-Semi Precision Power Wirewound 
-Resistors 

RESISTIVE PRODUCTS DIVISION, TRW ELECTRONIC COMPONENTS GROUP, EASTERN SALES: P.O. Box 1860 Boone, Ne 28607, Phone (704) 264-8861, TWX 510-936-3241, 
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-
metal foil resistor 
IIiAOCiR® process 

FEATURES 

very high precision 
and stability 

MIL QUALIFICATION 
TO MIL-R~55182/9 (RNC90Y) 

• VERY TIGHT TOLERANCES ±0.005% to ±1% - Matching to 0.002% 
• VERY LOW TEMPERATURE COEFFICIENT' 

typical <±3 ppm/"C (-55° to +155°C) ± 1 ppm (O°C to + SO°C) 
tracking to 0.5 ppm/"C 

• VERY HIGH STABILITY < 25 ppm/year or < 50 ppm/3 years (sheff life) 
• NEGLIGIBLE RISE TIME approx. 1 X 10-9 sec. 

STANDARD ELECTRICAL SPECIFICATIONS 
MAX. 

ULTRONIX MIL 70° 125°C WORKING 
TYPE TYPE RATING RATING VOLTAGE ±0.OO5% ±O.O5% 
RCK02A RNC90Y" 0.6W 0.33W 
RCK04 1.0W O.SW 
RCK05/05A 1.2W 0.9W 

RCKOS 1.5W 1.2W 

•• CONSULT ULTRONIX FOR QPL MAX. AND MIN. VALUES 

PHYSICAL CONFIGURATIONS 

Type Dim. A Dim. B Dim.C Dim. D 

.320 .375 .120 .150 
RNC90Y :(8.13) (9.52) (3.05) (3.81) 

.312 .330 .115 , .150 
RCK02A (7.92) (8.38) (2.92) (3.81) 

. 575 .413 .138 .400 
RCK04 (14.6) (10.5) (3.5) (10.1S) 

.890 .413 .138 .700 
RCK05 (22.S) (10.5) (3.5) (17.78) 

.690 .413 .138 .S5S> 
RCK05A (22.S) (10.5) (3.5) (1S.51) 

1.200 .531 .25S .900 
RCKOS (30.5) (13.5) (S.5) (22.8S) 

TEMPERATURE COEFFICIENT' 
AR ppm 
R 
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i 
I 

1.0 MIN 
(25.4) 

r--

100-200K 10 -200K 
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400-1M 40-1M 

A C 
MAX 'VIAX 

I 
.015 

(0 • 

MIN I 
4) I 

! 
~~0 0.024 

(0.6) 

0 

"The T.C. of RCK resistors is always beUer than ± 5 ppm/oC in 
the temperature range -55°C to + 155°C. , 
More generally, the T.C. is positive towards the very low 
temperatures, typical values +2.2 ± 2 ppm/oC for -5SoC to 
+25°C . 
It is negative towards the high temperatures, typical value 
-1.8 ± 2ppm/oCfor +25°Cto +125°C. 
For temperature variations of about 20 to 30°C from the 25°C 
ambient temperature, the T,C. is very low. 

In the temperature range O°C to +60°C it can be reduced to a 
value below ± 1 ppm/oC. 
For a group of resistors, T.C. matchinq can be made to beUer 
than ± 0.5 ppm/oC. Consult ULTRONIX . 

Maximum T .C. spread may vary from the nominal T.C. spread for ohmic values less than 
5 ohms. Consult ULTRONIX. 

\ ------------------- - . 
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RESISTORS 4700 

SPECIFICATIONS 

metal foil resistor 
niAoGPI® process 

ELECTRICAL 
RESISTANCE RANGE ...................•. 1,n t01M 
RESISTANCE TOLERANCE ....••.......... ±0.OO5% to ± 1 % 
POWER RATING ...........•.•.........•.. 0.5W to 1.5Wat 70°C depending on 

configuration 
T.C. LIMIT ....•.•.•.•..................... ±5 ppm/oC 
DIELECTRIC VOLTAGE .................... 750 V RMS 
INSULATION RESiSTANCE ................ > 108M 
THERMAL RESISTANCE. ................. 0.14°C/mW 
THERMO·ELECTRIC EFFECT .............. 0.5 I'V for 1 °C of difference between leads 

(303) 242-0810 MECHANICAL 
MECHANICAL. .•......................••. insulated case 
RESISTIVE ELEMENT ..................... nickel·chromium 
TERMINAL LEADS ........................ tinned copper or UE6P weldable solderable 

type C MIL·STD 1276 
UNIT WEIGHT ..•...•..................... 0.3-1-2-4g 

ENVIRONMENTAL 
TEMPERATURE LIMITS .......•........... -55°C +175°C 

ENVIRONMENTAL PERFORMANCE SPECIFICATIONS 

TESTS 
OVERLOAD 
TEMPERATURE CYCLING 
TERMINAL STRENGTH 
RESISTANCE TO SOLDERING HEAT 
VIBRATIONS (LIFE TEST) 

MOISTURE RESISTANCE 

LOAD LIFE 

HIGH TEMPERATURE EXPOSURE 
HUMIDITY 
(STEADY STATE) 56 DAYS 

POWER DERATING CHART 

1,5 1RC14 08 

I 
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C w 0,5 
~ 

AD tOll ~ \..'~ : -1"-0 ~ ,~ -
0 

: "" ~ ~ : -
....... 

o 25 50 75 100 125 150 175 
TEMPERATURE IN DEGREES CELSIUS 

POWER DERATING 
The power ratings .listed in the tables are based upon 
achieving the specified stabilities at maximum ambient 
temperatures of 70 oC. If a resistor is to be used at higher 
ambient temperature, the power should be derated linearly 
to zero per the chart. To insure maximum stability, this 
power curve should be derated by 25% for tolerances to 
0.05%, by 50% for tolerances to 0.01 % and by 75% for 
tolerances of 0.005%. 

REQUIREMENTS 
TYPICAL 

MIL-R-55182E DRIFTS 
±0.05% ±0.002% 
±0.05% ±0.002 
±0.02% ±O.001% 
±0.02% ±0.002% 
±0.02% ±0.002% 
±0.05% ±0.003% 

Insulation R. > 102MO Insulation R. > 104MO 
±0.05% ±0.005% 

±0.05% @ 175°C ±0.01% 
- ±0.005% 

±0.003% 
- Insulation R. > 104MO 

RESISTOR NETWORKS 
IN "04" PACKAGE SIZE IN "06" PACKAGE SIZE 

0'Y0'Y .... ., 'J," 'J,'" 'Y" 

m G rr'IT1 
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* Available In "02" Package, Lead Spacings of 0.1. Order RE11. 
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SPECIFICATIONS 
MINIMUM VALUES 

-

wirewound resistors 
very high precision 

and stability 

MIL QUALIFICATION TO 
MIL-R-39005 AND MIL-R-93 

TEMPERATURE COEFFICIENTS 
Generally 0.10 for 1 % and 0.5% and 100 for 0.1 % and tighter.· ± 5 ppmrc standard for 100 and above. Higher 

T.C.'s on low ohmic values. TOLERANCES (±) . 
Standards are 0.005%, 0.01 %, 0.02%, 0.05%, 0.1 %, 0.5% and 1 % 
depending on style and value. 

±1 ppmrc available. TC match to ±0.5 ppmrc. 
High T.C.'s up to + 6000 ppmrc are available. 

A 

-LI-
I 

MILITARY QUALIFIED 
POWER RATING 

. MIL STYLE MAXIMUM VALUE 0 AT 125°C (WATTS) DIMENSIONS % .020(.51) 

MIL·R 
93 

-
RB56 

RB56 

AS1l 

RB55 

RS .. 

-
RS53 

RB52 

RB5T 

B 

MIL·R ULTRONIX Mll·R MIL·R 
39005 TYPE 93 39005 

RBR74 185A - 6.52K 

RBR7S 202A <12K 150K 

RBR56 203. 4,K 220K 

RBR71 203PA lOOK 150K 

RBR55 2aSA 60K 332K 

R9R54 207. 170K 562K 

RBA76 30BA - 3344K 

RSR53 307A 320K 1.1M 

RBR52 3l0A 610K 1.21M 

RBR57 510A 830K 1.37M 

POWER 
MAX. RATING 

ULTRONIX VALUE AT 125°0 MAX. 
TYPE 0 (WATTSI VOLTS 

123A 111K 0.05 150 

1lltA 192K 0.05 150 

"" .. 'tOOK 0.05 150 

t02A 334K 0.10 150 

101 410K 0.10 300 

101P 453K 0.12 150 

103A. 633K 0.10 150 

102P 821K 0.12 150 

184A 817K 0.125 300 

185A 861K 0.125 300 

202A 868. 0.25 200 

203A 1.7" 0.25 200 

203PA 1.46" 0.25 150 

205A 1.93M 0.33 400 

207A 3.0M 0.50 600 

308A 3.0M 0.60 600 

2tOA 4.10M 0.50 600 

307A 5.83M 0.60 600 

3l0A 7.88M 1.00 600 

510. 24M 1.25 600 

515A 35M 1.50 1200 

. 517A 43M 1.75 1200 

520A 43M 2.00 1200 

+- 1 V4" 
(31.75) Min. 

I 

MAX 
VOLTS A B C 

0.125 300 .193(4.90) .500(12.70) -
0.125 200 .250(6.35) .295(7.49) -
0.125 200 .250(6.35) .343(8.71, -
0.125 150 .25016.351 .320(8.13) .20015.081 

0.15 400 .250(6.35) .500(12.70) 

0.25 600 .250(6.35) .750 (19.05) 

0.50 800 .3127.92) .810 20.5n -

0.33 800 .375(9.53) .750 (19.05) -
0.50 600 .375(9.53' 1.00 (25.40) -
0.75 600 .500(12.70) 1.00 (25.40) -

COMMERCIAL 

DIMENSIONS ± .020(.51) 

c 0 AWG 

100 2.54 .230(5.84) 2' 

.130 3.30) .180(4.57' 26 

1233.12) .218(5.54) 24 

.110(2.791 .250(6.35) 2' 

.130 3.30 .37519.53 22 

.300 7.62 .320 8.13 .150 3.61) .1102.79 22 

.150 3.81' .300(7.62) 22 

.250(6.35) 2!50(6.3~) .125(3.18) .125(318) 22 

.187 ".75) .375(9.53) 22 

.1884.78 .500(12.70) 22 

.25016.351 .310(7.87) 22 

.25016.351 .343(8.711 20 

. 270Ifl.861 .320(8.13) .200(5.08) 22 

.25016.35) 500(12.70) 20 

.250(6.35) 750119.051 20 

.312(7.92) .810 (20.57) 20 

.25016.35) 1.00(25.40) 20 

.375(9.53) .750(19.05) 20 

.375(9.53) 1.00 (25.40) 20 

.500(12.70) 1.00 (25.40) 20 

.500 12.70) 1.50 38.10 20 

.500(12.70) 1.75 (44.45) 20 

.500(12.70) 2.00 (50.80) 20 

mLEAOS 

AWG inch 

22 .026 

22 .026 

20 .032 

22 .026 

20 .032 

20 .032 

20 .032 

20 .032 

20 .032 

,0 .032 

LEADS 

inch 

.02Il .511 

.016 .4C)C 

.02Il .511 

.02Il .511 

1IQII 0.60 

1IQII o.so 
1IQII 0.60 

426 0.60 

.026 0.60 

.026 0.60 

.026 0.60 

.032 0.81 

.026 0.80 

.032 0.81 

.032 0.81 

.032 0.81 

.032 0.81 

032 O.Bl 

.032 0.81 

.032 0.81 

.032 0.81 

.032 0.81 

.032 0.81 

mm 

0.60 

0.60 

0.81 

0.60 

0.81 

0.81 

0.81 

0.81 

0.81 

0.81 

I-s-I .1 
I C--:C . T 

STYLES XXXA STYLES XXX PA/PC STYLES XXX P 

Ul:i4OlliX SlhniCii -------------------------------------------------------------------------
-----------------------------------~- -------- -----------

A'1960 For manufacturers' sales offices, see yellow pages EEM 1985 



RESISTORS 4700 

wirewound resistors 

axial leaded power 
MIL QUALIFICATION TO 
MIL-R-39007 and MIL-R-26 

(303) 242-0810 

POWER RATING 
The chart below shows this operating for characteristic U 
resistors of 1 % tolerance and characteristic V resistors of 3% 
and looser tolerance. 

SPECIFICATIONS 
MINIMUM RESISTANCE 
0.1 Q for solenoid winding depending on 

tolerance 

TEMPERATURE COEFFICIENTS 
Standard.' to .499n +650 PPM/oC 

a::U 
~~ 100 

~@ 80 
60 o 

w 
~ a:: 

40 

20 
o 

iIIIII 
...... ~"'" 

1"""0 :--- Characteristic V 

Characteristic U ~ 

I I I~ 1"'-"", 

100 for non-inductive winding 

TOLERANCES AVAILABLE 
±0.1%,O.25%,O.5%,l%.3%. 5%.& 10% 
Depending on style and value 

.499 to 1.0n +400 PPM/oC 
1.0 to 10n ±50 PPM/oC 
>10n ±20 PPM/oC 

Special to + 6000PPMrc 

NON I NDUCTIVE WINDING-ADD 
PREFIX N 
Divide maximum resistance by two. 
Multiply maximum working voltage by 0.707 
Where possible. specify maximum inductance 

~ 'J,'" ",a ,\'" .... r§' .... 'J,'" .... "'a ,::.'" 'J,a'" 'J,'J,'" 'J,,,,a {;-'" ":Ja'" ":J'J,'" ":J",a 4-'" or capacitance allowable at a specific 
frequency. 

PRODUCT SELECTION POWER RATING AT 25"CIMAXIMUM VALUE DIMENSIONS 

MIL-R- MIL-R- MIL-R-26 MIL-R-26 MIL-R- o DIAMETER LENGTH (j)LEAD 
ULTRON1X 26 39007 COMMERCIAL CHAR U CHAR V 39007 INCH MM INCH MM AWG Inch 

MS' AW81 RWR81 lWf1.25K lWfl.00K .OSS±.02O 2.16±O.Sl .250±.031 6.36±O.79 24 .020 

MSfOt RWR82 1.5WI1.SK 1.SWI1.3K .093 max 2.4 max .343 max 8.7 max 24.020 0.51 

MS2 RW70 2W13.16K lWI3.16K .094±.031 2.39'±0.79 .406±.031 10.31±O.79 24 .020 0.51 

MS2 AW80 RWA80 2W13.16K 2W/2.57K 2W13.16K .094±.031 2.39±O.79 .406±.031 10.31±0.79 24 .020 0.51 

MS251CS3 RW69 3WI10K awl2" .200±.031 S.08±O.79 .500± 062 12.70± 1.57 20 .032 0.51 

MS3JCS4 AW79 RWR89 3W/11K 3W/l0.5K 3W/4.12K .187±.031 4.7S±0.79 .560±.062 14.22±1.57 20 .032 0.81 

Cs. 4W/20K .200±.031 S.08± .079 .812±.062 20.82± 1.57 20 .032 0.51 

cs. RW74 RWR74 5W138K SW112.1K 5W/12.1K .312±.031 7.92±0.79 .81S±.062 22.22±1.57 18 .040 1.02 

CS' RW67 6.5W/45K 6.SW/5,2K .312±.031 7.92±.079 1.000±.062 25.40±1.57 20 .032 1.02 

CS6 RWR84 7WJ38K 7W112.4K .312±.031 7.92±0.79 .87S±.062 22.22±1.57 18 .040 1.02 

C58 8W184K .375±.031 9.52±O.79 1.375±.062 34.92±1.57 18 .040 1.02 

CS10 AW78 RWR78 10Wf115K lOWf39.2K 10WI39.2K .375±.031 9.52±0.79 1.780±.062 45.21±1.57 18 .040 1.02 

CSt1 RW68 11W/115K l1WI2OK .375±.031 9.S2±0.79 1.780±.062 45.21±1.57 18 .040 1.02 

VERY LOW OHM, ULTRA PRECISION FOUR TERMINAL RESISTORS 
STANDARD OHMIC VALUES" 
WATTAGES AVAILABLE 

Ultronlx manul.ctu .... a large variety of four·tannlnal resistors and networks lor specialized applications. 
The.e are used In requirements of lower v.lua where high precision and 1_ temperature coefflciant Is required. 

PRODUCT TYPE 
OHMIC 
VALUE FTl FT2 FT3 FT5 FT7 

.00167 3 watts 

.IlO3 2 watts 3 watts 

.00455 2waUs 3 watts 

.005 2 watts 3 watts 

.010 1 watt 2 walts 3watt& 

.0139 2 watts 3 walts 

.025 1 watt 2 watts 3 watts 

.050 1 watt 2 watts 

1.- 35. 5watts 7 watts 

Derate to 0 at 175°C. 

Tolerances available 1.0% orgreater. 

Temperature Coafllclentforthe FT1, FT2, and FT31s 100 ppm/DC from + 25°C to + 125°C. FTS and FT7. T.C.ls 
10 pplll/°C from +2S0 Cto +125°C, 

SPECIFICATIONS Dimensional Tolerances ±.02(.508) 

c G H K LEAD LENGTH - - ~ FT1 (.5.87) (7.92) (5.08) 

~ = ~ 
FT2 (19·051 (9.52) (5.08) 
~ ~ M ~ ~ _ ~ _ ~ ~ ~ 

FT3 119.051 1.19.81) 112.7) (12.71 (2.361 (14.98) (3.05) (3.05) (5.08) (3.17) (6.35) 

.625 .312 0450 .40 .112 
FTS 11~.71 (7.92) 111.43) 110.16) (2.84) 

.125 
(3.17) 

.112 .296 volta~.~ftyp·, 
(2.84) (7.51) current 1.0 typo 

1.000 .312 .450 .781 .110 
FT7 (25.4) (7.921 (11.43) (19.83) (2.19) 

.125 
(3.17) 

.110 .29 
(2.19). (7.36) 

~I FT5,FT7 

For manufacturers' sales offices, see yellow pages 

(25.4) 

volta~.~~ typo 

current 1.0 typo 
(25.41 

AWG 

18 

18 

16 

voltage 
28 

current 
20 

voltage 
28 

current 
20 

</IlEAOS 

Inch 

, .040 

.040 

.051 

~~fle 
current 

.032 

~~f:e 
current 

.032 

1.012 

1.012 

1.29 

voltage 
0.404 

curren1 
0.813 

1~e 
current 
0.813 



RESISTORS 

(303) 242-0810 

wirewound resistors 

10 TO 50 WATTS 

ALUMINUM HOUSED
CHASSIS MOUNT 

The RH Series provides high dissipation, light weight and small volume, complete environmental protection, electrical 
insulation 107 Mfl, mechanical strength, easy mounting, high stability <0.05%/year, low temperature coefficient, low 
ohmic values. 

Power Max. Max. Minimum Value (ohms) vs. Tolerance 
Ultronix Rating Rated Value Length Height 

Type at 25°C Voltage (ohms) 0.1% 0.5% 1% 2% 5% 10% ±.02(.5) Max. 

RH5 lOW 160V 3.32K 9.4 1.2 0.6 0.3 0.1 0.01 .64(16.3) .35(8.9) 

RH10 12.5W 250V 5.62K 9.4 1.2 0.6 0.3 0.1 0.009 .75(19) .43 (11) 

RH25 25W 550V 12.1K 2.8 0.15 0.06 0.03 0.015 0.0075 1.10(28) .59(15) 

RH50 50W 1285V 39.2K 2.8 0.15 0.06 0.03 0.015 0.0075 1.97(50) .59 (15) 

Power Rating based on proper heat sinking: 413cm2 for RH5 and RH10. 536cm2 for RH25 and RH50 

HERMETICALLY SEALED .... ULTRA-HIGH STABILITY 
• Accuracy to 25 ppm absolute • Zero voltage coefficient 
• Shelf life to 10 ppm/year • Noise free 
• Temperature coefficient to ±1 ppm/"C • Low thermal EMF 

SPECIFICATIONS 

Power Dimensions <f> Leads 
Max rating at 

Value 25° e- Max D± .01 (.25) L 1 ± .02 (.51) L2 ± .03 (.76) 
Style (fl) CW) 

HS185A 817KS1 0.125 

HS205A 1.93MS1 0.25 

HS207A 2.3MS1 0.4 

HS210A 4.10MS1 0.5 

HS307A 4.10MS1 0.6 

HS310A 5.63MS1 0.8 

HS510A 24MS1 1. 

HS520A 43MS1 1.8 

HS101P 450KS1 0.3 ' 

'HS101P Power Rating Isat 125°C 

HSXXXA 

A-1962 

Volts inch mm 

300 .187 4.76 

300 .250 6.~5 

600 .250 6.35 

600 .250 6.35 

600 .375 9.53 

600 .375 9.53 

600 .500 12.70 

900 .500 12.70 

·300 

inch mm 

.500 12.70 

.500 12.70 

.750 19.05 

1.000 25.40 

.750 19.05 

1.000 25.40 

1.000 25.40 

2.000 50.60 

See HS101Pdrawing 

. 150 max. 
(3.81) 

HS101 P 

inch 

.625 

.562 

.812 

1.063 

.850 

1.160 

1.160 

2.160 

(1.27) 
.05 

22AWG 
(fIJO. 

For manufacturers' sales offices, see yellow pages 

mm AWG inch 

15.88 22 .026 

14.27 20 .032 

20.62 20 .032 

27.00 20 .032 

21.59 20 .032 

29.46 20 .032 

29.46 20 .032 

54.86 20 .032 

22 .026 

440 max. 
(11.16) 

.400 max . 
(10.16) 

.5Jmax. (lr4) 
, ~ (. ) 

I 

150 
3.81 

mm 

.60 

.81 

.81 

.81 

.81 

.81 

.81 

.81 

.60 

(Available 
without 

standoff) 



(303) 242-0810 

RESISTORS 4700 

wirewound networks 
and 

custom requirements 

CALL FOR OUR APPLICATIONS 
ENGINEERS TO ASSIST YOU 

WITH YOUR DESIGN 
REQUIREMENTS 

CUSTOM DESIGNED NETWORKS AND MATCHED SETS 
Network quality is determined by the precision 
of its individual resistors plus packaging and 
mounting techniques. UL TRONIX offers a 
unique background of experience, reliability, 
data, manufacturing and testing skills for 
wirewound resistor networks. For a sample of 
this ability, submit your next network require
ment for evaluation by ULTRONIX engineers. 

Matched resistor sets and custom designed 
networks are available from Ultronix for equip
ment design requiring close ratio matching 
and temperature tracking of resistors. 

Our networks are used in a wide variety of 
applications such as com mu n ications satell ites, 
precision instrumentation, aircraft controls, etc. 

GENERAL SPECIFICATIONS AVAILABLE 

Ambient operating temperature range .......................... -55°C t0125°C 
Resistances values ............................................. 0.1 ohm to 40M ohm 
Absolute resistor tolerances .................................... to ±0.005% 
Matched resistance ratios ...................................... to ±0.001 % 
Temperature coefficient match and 
tracking between resistors within ............................... ±1 ppm from O°C to +85°C 

Low reactance and rise times as low as 0.02 microseconds. 
AC resistance match at frequence determined by user. 

CUSTOM WIREWOUND TEMPERATURE SENSORS 
Ultronix temperature sensors are available with temperature coefficients 
from -50 to +6000 PPMrC. Various alloys and metals are used to obtain 
the required range of resistance change with temperature for trimming, 
tracking, compensation and matching. These units may be in metal 
housings such as brass, aluminum, or stainless steel, or molded in various 
epoxies or silicone. 

TCRPPMJoC 

25°Cto125°C ·55°C to 25°C 

BO±20 BO±20 

100±20 100±20 

140±30 140±30 

lBO±30 lBO±30 

290±30 290±30 

400±40 3BO±40 

700±200 700±200 

850±BCl B50±BO 

1000±100 1000±100 

TCRPPMJOC 

25°Cto125°C ·55°C to 25°C 

1400±200 1500±200 

2600±200 2600 ± 200' 

3000± 150 3000± 150 

3200±300 3200±300 

3500±300 3500±300 

4500±400 3900±300 

5000±500 4000±500 

6000±300 5000 ± 300 

The accompanying table lists standard TCR's for readily 
available alloys and metals. Most alloys show some 
non-linearity as can be noted by the TCR differences above 
and below 25°C. However, all alloys can be considered linear 
over narrow spectrums. 

For manufacturers' sales offices, see yellow pages 



RESISTORS 4700 

enameled wirewound power resistors 

(303) 242-0810 ... 

10 64 r::. 

FEATURES 

SFERNICE STYLES 4 x 10 

MIL -R-26 E STYLES RW69 

CECC 40201-001 (alternate 
RB 59 marking) 

BS - CECC 40201-002 (alternate 
JB markillQ) 

Rated at 70°C 2.6W 

POWER 
RATING at 25°C 3W 

with surface temp. ;:;;; 400°C 5.5W 

I .10 
OHMIC RANGE E 12 ± 10% <10 
IN RELATION 

'10 
TO TOLERANCE E 12 ± 5% 6.8KO 

LIMITING ELEMENT VOLTAGE 120V 

CRITICAL RESISTANCE 4.SKO 

MARKING 

As a result of more than 40 years of experience and continuous impro
vements the RWM Series of resistors features proven reliability 
either in direct or alternating current. 
The high quality of the RWM results primarily from the use of a proprie
tary Sfernice enamel fired at high temperature and which is free from 
any compound that would corrode the resistive wire . 

• HIGH SPECIFIC DISSIPATION· 
• HIGH RELIABILITY LEVEL 

- Great mechanical strength 
- Good environmental protection 
- All welded construction 

Table 1 

Style 4 x 10 4 x 22 6x 22 5 x 26 6x 34 8 x 45 10 x 64 

A 
.472±.O39 .870±.O39 .854±.O39 .972±.O39 1.327±.O39 1.764±.O39 2.512±.O39 

(12±1) (22.1±1) (21.7±1) (24.7±1) (33.7±1) (44.8± 1) (63.8±1) 

Dia B .216± .039 .216±.039 .291±.O59 .291±.O59 .291±.O59 .370±.O59 .370±.O59 
(S.S±l) (S.S±l) (7.4±1.5) (7.4±1.5) (7.4±1.5) (9.4±1.5) (9.4±1.5) 

2 2.5 3 4 8 14 

984 mini A 984 mini 

I,n, .~ I~ 25 mini ~I 

L~ 9 ) 
inches 

~ (0.8 ± 0.1) (mm) 
Table 2 

4 x 22 6x 22 5 x 26 6x 34 8 x 45 10 x 64 

- - RW 67 - RW 68 -

RB 61 RB 57 RB 57 RB 60 RB 58 -

HB KB - - - -

4.3W 6W 5.6W 6.9W 9.5W . 21 W 

5W 7W 6.5W SW 11 W 25W 

7W 10W 10W 12W .20W 25W 

.150 .150 .150 .330 .470 .680 
<10 <10 <10 < 1.50 < 1.80 <3.30 

to 10 10 1.50 1.80 3.30 
16 KO 27KO 27 KO 36KO 62 KO 100 KO 

300 V 350 V 350 V 500 V 650 V BOO V 

- 17.5 KO 18.8 KO 3tKO. 38KO 25.6 KO 

SPECIFICATIONS 

SFERNICE Trade mark, SFERNICE series and style, CEEC 
style, if applicable, (except for the smallest model due to 
lack of space 4 x 10 or RB 59), ohmic value (in Q), resistance 
tolerance (in %), manufacturing date. 

Tolerance: ± 5% standard. ± 2% to ± 10% on request. 
Temperature coefficient: + 75 ppml °C typical. 
Dielectric withstanding voltage: 1000 V RMS. 
Inductance: non inductive (Ayrton-Perry) winding available. 

ORDERING PROCEDURE 

SERIES 

uEJ 
STYLE 

~ 
NON INDUCTIVE 

WINDING 

NI 

OHMIC VALUE 

~ 

For manufacturers' sales offices. see yellow pages 

TOLERANCE 

Db 



4700 

TM6X 

RESISTORS 

1/4" ultra high precision multiturn trimmer 

•" , 

" .. 
: h 
• I 

• 2 1 

nlCIIOC .. ® process 
- fully sealed container military and professional grade 

.1S7min 
(4) 

The nickel-chromium track specially developed by SFERNICE using the 
NICROCER"process for high-precision planar resistors, gives this trimmer a 
unique combination of performances: 

• VERY LOW TEMPERATURE COEFFICIENT: 
typical < ± 10 ppm/"C In the range - 55"C + 125"C 

• VERY LOW CONTACT RESISTANCE VARIATION: typically 0.20 
• INFINITE RESOLUTION: TYPICAL ADJUSTMENT: < 0.1% 
• NON-INDUCTIVE 
• EXCELLENT OVERALL STABILITY 
• FULLY SEALED CASE 

Two versions are available: TM6X side adjust 
TM6Y top adjust 

TM6V ~
024"'01 

(0.6 x 0.25) D.47± .012· 
(1.2 ± 0.3) 

, , 
-' . ----

, ,', I 0-.;-:;:-";;;-1 
I j (~.8 ± ~.2.)·1 (2.54) 

<:i.~~) .. \ I I- (2.~~) 

..---1IrJ;==;=::::j:--·-f 

CIRCUIT DIAGRAM 

~ 

3 2 1 .157 min 
(4) 

.26 ± .004 n'·±O,,) 

, .039 ± .004 

.185 max . 

.30 max. 
(7;6) 

• To be meas~red at base level 

DimenSions in Inches (mm) 

1 • ~!~ c·w·· 3 

2 

+---l4r (1 ± 0 .... ) 
(4,7) _, ,-.----l 
r-- ' 1051 ±004 1 

.. 1.l1,3±O.1) 

SPECIFICATIONS 

MECHANICAL 

ELECTRICAL TRAVEL. .. 15 turns ± 5 turns 
OPERATING TORQUE .... 14 to 1.4 oz inch max. 

END STOP TORQUE ... clutch action 
UNIT WEIGHT.. .. 02 oz max. 

RESISTIVE ELEMENT... nickel chromium 

ENVIRONMENTAL 

TEMPERATURE RANGE ... - 55°C + 155°C 
SEALING ... fully sealed case 

. _---------------

ELECTRICAL 

ELECTRICAL TRAVEL. .. 13 turns ± 2 turns 
RESISTANCE RANGE ... 20n to 5 K n ' 

Standard series 1 - 2 - 5-
TOLERANCE standard ... ± 10% 

on request ... ± 5% 
POWER RATING linear ... 0.25W at +85°C 

TYPICAL TEMP. COEFFICIENT ... < 10 ppm/DC 
INDUCTANCE ... < 0.1 joH 

SETILING TIME ... lxl0-9 sec. 
FREQUENCY ... > 100 MHz 
RESOLUTION ... infinite 
ADJUSTMENT ... 0.05% max. 

LIMITING ELEMl:NT VOLTAGE ... 250 V 
MAX. CONTACT RESISTANCE VARIATION ... 0.3% RN or 1Sl 

DIELECTRIC STRENGTH (RMS) ... 1000 V 
END RESISTANCE (typical) ... 2ntor 200 and 

50n, 5n ~ lOon 
INSULATION RESISTANCE (250 V DC) ... 10· MO 

UL'ROnDe .... 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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I I 

TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-U66, 8-1012, C-1028, 0-1016 
ASCII Code ............................................. ' ................ 0-1087 
Batteries, Product Selection Guide ........... ' ..................... , ......... 0-1413 
Batteries & Fuel Cells, Characteristics .............................. , ......... 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ...... ,......... C-1003 
Capacitors, Basic Formulas ' ..................... , ................ ,......... A-1093 
Capacitors, Miniglossary ................................................... A-1066 
Capacitors, Product Selection Guide ......... , ....................... , . . . . .. A-1003 
Circuit Boards (Printed) Product Selection Guide ...... , ............. , ......... C-1099 
Coils, Chokes, Inductors, Product Selection Guide .......... , . . . . . . . . . . . . . . . . .. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum . . . . . . . . . . . . . . .. C-1863 
Connectors, Miniglossary .................................................. C-U29 
Connectors, Terminals, & Sockets, Product Selection Guide ..................... C-U05 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude . . . . . . .. A-1309 
Delay Lines, Product Selection Guide ........................................ A-1459 
Discrete Semiconductors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ ,: . . . . . . . . . . . . . .. C-1086 
Fans, Blowers, Cooling Equipment, & Heat Exchangers, Product Selection GUide .. C-1623 
Filters, Product Selection Guide ............................................ A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide ............................ 0-1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide ............................. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories ......................................... 8-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Qualified Products Lists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1003 
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4700 RESISTORS 

VAMISTOR 
Metal Film Resistors: Power 1/10 to 4 Watts 

FEATURES: 

• Parts exceed MIL-R-55182 • Matched sets, both toler. 
• Special burn-in available • Tolerances to .1 % & TC to 10 PPM 

QPL Pendings: RN80 G/B, RL42 TX, RL32, RL32 TX 

VAMISTOR TYPES APPROVED PER MIL-R-55182 

24.9 OHMS to 200K 
(6.35 (2.78 

±.787) ±.787) 

C HS48-2B 50 .375 .125 
H HR48-2B 50 ±.062 +.040 
E HS48-2A 25 24.9 OHMS to 499K -.031 
J HR48-2A 25 (9.52 (3.17+ 
K HR48-2K 100 ±1.57) 1.02-.787) 

C HS55-2B 50 .625 .188 
H HR55-2B 50 +.031 +.062 
E HS55-2A 25 24.9 OHMS to 1 MEG. -.094 -.031 
J HR55-2A 25 (15.87 
K HRSS-2K 100 +.787 (4.77+ 

-2.39 1.S7 - .787 

C HS52-2B 50 .7S0 .250 
H HR52-2B 50 +.125 +.078 
E HSS2-2A 25 24.9 OHMS to 1.S MEG. -.062 -.031 
J HR52-2A 25 (19.04 
K HS52-2K 100 +3.17 (6.35+ 

-1.57 1.98-.787) 

E HSSO-2A 25 1.062 .375 
J HR50-2A 25 24.9 OHMS to 2 MEG. ±.062 +.062 

-.031 
(26.97 (9.52+ 
±1.57 1.57-.787) 

(38.1 
±3.18) 

1Y2 
±Ys 

(38.1 
±3.18) 

1Y2 
±Va 

(38.1 
±3.18) 

1Y2 
±Va 

(38.1 
±3.18) 

1V2 
±Ys 

(38.1 
±3.18) 

4700 

Patented 
Spiral & 
Seal 
Process 

(.635 
±.050) 

.025 
±.002 

(.635 
±.050 

.025 
±.002 

(.635 
±.OSO) 

.032 
±.002 

(.813 
±.OSO) 

.032 
±.002 

(.813 
±.050) 

Vamistor Resistors are also approved for MIL-R-10509. Consult factory. (Metric Dimensions shown in parenthesis) 

COMMERCIAL PARTS & EXTENDED RANGES 
Parts are made on same production line as MIL-R-55182 and MIL-R-10509 

10 OHMS to 5 MEG. 

Y4 25 24.9 OHMS to 499K .375 .12S .025 1.5 
50 

100 10 OHMS to 5 MEG. 

Y2 25 24.9 OHMS to 1.5 MEG. .600 .188 .025 1.5 
50 

100 10 OHMS to 8 MEG. .032 

25 24.9 OHMS to 2 MEG. .750 .250 .032 1.5 
50 

Y2 100 10 OHMS to 10 MEG. .600 .188 

2 25 24.9 OHMS to 3.5 MEG. 1.000 .300 .032 1.5 
50 

2 100 10 OHMS.to 12 MEG. 

4 25 24.9 OHMS 6MEG. 2.100 .300 .032 1.5 
50 

4 100 10 OHMS to 15 MEG. 

All dimensions are in inches 

VAMISTOR 
SALES OFFICE: 
115 Industrial Park, Sevierville, TN 37862 • (615) 453-0001 • TWX: 810-570-4931 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1967 



CARBON FILM 
• Wide resistance range: 1 ohm to 10M ohm 
• Tolerances available: 2 & 5% 
• packaging variety: Bulk, Tape & Reel, 

Ammo Pack 
• Cut and form leads available as required 
• Custom stocking plans av~ilable 
• Epoxy conformal coated 

METAL FILM 
• Wide Temperature Coefficient range: 

25, 50, 100PPM/oC 
• Tolerances available: 0.25%, 0_5%, 1 %, 

2%,5% 
• Packaging variety: Bulk, Tape & Reel, 

Ammo pack 
• Cut and form leads available as required 
• Custom stocking plans available 
• Epoxy conformal coated 

Vlctoreen, Inc. 
A Sheller·GIobe CorporatiOn Subsidiary 
10101 Woodland Avenue 

~~EB~~~~ Cleveland, Ohio 44104 L (216) 795-8200 

VICTOREEN 
Carbon & Metal 
Film Resistors 

From general purpose thru 
extreme precision, Victoreen 
now offers low-priced Carbon 
and Metal Film Resistors. 

In addition to our broad based 
stOCk, custom stocking plans 
are available to fit your n~ecK 

I 1.2"--1 __ rnom 

Dimensions (in inches) 

A B C 
Type Max Max· Nominal 

Length 0.0. 

VCF-125 0.150 0.080 0.020 
VCF-250 0.270 0.110 0.024 
VCF-200 0.410 0.160 0.024 
VCF.-1000 0.512 0.189 0.028 
VCF-2000 0.709 0.256 0.028 

~1.5"'--+-1-

Dimensions Un Inches) 

A B C 
Type Max Max Nominal 

Length 0;0_ 

VMF-50 0.150 0.Q78 0.018 
VMF-55 0.275 0.105 0.024 
VMF-60 0.400 0.155 0.028 
VMF-65 0.490 0.175 0.028 
VMF-70 0.700 0.235 0.032 

capabilities 

Resistance Power vOltage Type Rating Range (Ohm) (@ 7O"C) Rating 

VCF-125 1-1M 1/8W 200V 
VCF-250 1-10M 1/4W 250V 
VCF-500 1-10M 1I2W 350V 
VCF-1000 1-10M 1W 500V 
VCF-2000 1-10M 2W 500V 
VMF-50 10-510K 1/8W 200V 
VMF-55 10-1M 1/4W 250V 
VMF-60 10-1M 1I2W 350V 
VMF-65 10-1M 1W 500V 
VMF-70' 10-1M 2W 500V 

4700 

A'1968 For manufacturers' sales offices, see yellow pages EEM 1985 
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VICTOREEN 
Thick Film Flat 
Resistors 
SJ.P. and DJ.P. 
Networks 

Slim-Mox Resistors are ideal 
for applications where high 
voltage/high impedance or high 
density packaging are benefits 
to the designer. 

S.I.P. Networks are available 
from 47 ohm to 2.2 megs, with 
stocking plans to fit your 
needs. D.l.P. Networks are Dimensions lin inches) 

also available. A 

Slim-Max 
I---~- A ------1 --j 1--0.145" 

T 

SLIM-
MOX 
SIL-2 

Max. 
Length 

0.30 
B 101 0.33 

• Stocking val~es available 
• Wide reSistance range to 

SlimMox + i 

102 0.58 
104 1.08 
108 2.08 

50,000 Meg ohm .032" 1.3" 202 0.58 

• Voltage capability to 20 KV 
• Power rating to 15 Watts 
• Tolerances from 0.5 to 20% 
• Epoxy conformal coated 
• ReSistor Dividers available 

VNK-1V,2V 
• Wide reSistance range: 47 ohm to 

2.2 Meg ohm 
• Tolerances available: 2, 5, 10 & 20% 
• Bulk package 
• Custom stocking plans available 
• Epoxy confOrmal coated 
• 5 to 14 pin configurations available 

I-- 0.1"x P±0.020" --j -j I-- O.1"max 

l~'l max 

-L 
--- -0.120 

nom 

204 1.08 
208 2.08 

...i.. 

308 2.08 
404 1.08 
408 2.08 

capabilities (Slim-Mox) 

SLIM· ReSistance 
MOX Range (Ohm) 

SIL·2 1K-100M 
101 1K-SOOOM 
102 1K-10,OOOM 
104 1K-SO,OooM 
108 1K-SO,OOOM 
202 1K-30,OOOM 
204 1K-SO,OooM 
208 1K-SO,OOOM 
308 1K-SO,OOOM 
404 1K·SO,OooM 
408 -1K-SO,OooM 

Capabilities (5.l.P. Networks) 

Temperature Resistance Tolerance Code Coefficient Range (ohm) (%) (PPM/'C) 

A 1S0 47-2.2M 2,5 
B 200 100-2.2M S, 10, 20 

rIm no·n 
Type 1V 

Pin one Common 
Type 2V 

150latedE~ts 

B 
Max. 

Height 

0.30 
0.34 
0.34 
0.34 
0.34 
0.59 
0.59 
0.59 
0.84 
1.09 
1.09 

power 
Rating 

(@ 2S'C) 

0.2SW 
0.5W 
1.0W 
2.0W 
4.0W 
2.0W 
4.0W 
8.0W 

10_0W 
S.OW 

15.0W 

c 
Nominal 

0.1 
0.2 
0.4 
0.9 
1.9 
0.4 
0.9 
1.9 
1.9 
0.9 
1.9 

Voltage 
Rating 

1S00V 
2S00V 
SOOOV 

10,OOOV 
20,OOOV 

SOOOV 
10,OOOV 
20,OOOV 
20,OOOV 
10,OOOV 
20,OOOV 

----1 1---- 0.1 ±O.010" O.01"nom 0.05" 
nom 

Vlctoreen. Inc. 
A Sheller-Globe CorporatiOn Subsidiary ........ ----........ .-., 

EEM 1985 

10101 Woodland Avenue 
Cleveland, Ohio 44104 
(216) 795-8200 

For manufacturers' sales offices, see yellow pages 

VICTOREEN 

A·1969 
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VICTOREEN 
Thick Film 
'Cylindrical 
Resistors 

Victoreen's MOX series of 
high voltage, high resistance, 
high power resistors provide 
dependable product with high 
performance to size ratio. 

Mini-Max 
Maxi-Max 
• stocking values available 
• Wide resistance range to 100.000 

meg ohm· 
• voltage capability to 37.5 KV 
• power rating to 10.0 watts 
• Tolerances from 0.5 to 15% 
• Epoxy conformal coated 

Dimensions A B 
lin incheS) Max. Max. C 

Length 0.0. Nominal 

MINI·MOX 200 .0.275 .0.1.05 .0 . .024 
3.0.0 .0.435 .0.145 .0 . .028 

400-24 .0.5.0.0 .0.15.0 .0 . .02.0 
75.0-24 .0.84.0 .0.15.0 0.02.0 

1125-24 1.235 .0.15.0 .0 • .02.0 
MAXI·MOX 1-13 1.140 .0.345 .0 . .032 

2·13 2.14.0 ' .0.345 .0 • .032 
3-13 3.14.0 .0.345 .0 . .032 
4-13 4.14.0 .0.345 .0 . .032 
5-13 5.14.0 .0.345 .0 . .032 

Capabilities 

Resistance Power voltage 
Type Range (ohm) Rating Rating (@25°C) 

MOX-200 1M·1CCCM .25W 5CCV 
MOX·300 1M·1CCCM .5CW 1CCCV 
MOX·400·24 1C'25,CCCM .75W 25CCV 
MOX-75.o-24 1C'5C,CCCM 1.OCW 4CCCV 
MOX-1125-24 1C·75,CCCM 1.5CW 6CCCV 

MOX·1·13 1C'8C,CC.oM 2.CW 750CV 
MOX-2·13 20'85,C.o.oM 4.CW 15,.o.oCV 
MOX·3~13 3.o'9C,CCOM 6.CW 22,500V 
MOX-4·13 40'95,COOM 8.CW 30,OOCV 
MOX·5-13 50'10C,OOOM 10.0W 37,500V 

HOW TO ORDER: 
When ordering VictoreEm Mox Resistors, speclfy-

MOX·1125 ·2 4 10M 1% 

STYLE I I I I I LEAD--------~' ' 
COATING---------' 
RESISTANCE __________ ......l 
TOLERANCE _____________ ---J 

Vlctoreen, Inc. 
A Sheller-Globe Corporation SubSidiary 
10101 Woodland Avenue 
Cleveland, OhiO 44104 
(21'6) 795·8200 

A·1970 For manufacturers' sales offices, see yellow pages' EEM 198_5 
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VICTOREEN 
Micro Circuits· 

From 
Substrates 
TO 
Hybrids 
• custom-Made 
• Miniaturized Circuits 
• Reliable Performance 
• Flexible Design 
• Quick prototyplng 

General 
Information 
• Resistance Range:.1 ohm to 

50,000 Megohm 

• Termination Materials: PdAg, 
PdAu,PtAg,ptAu,Ag,Au 

• Minimum Line Resistance: 
.020ohm/tJ 

• Line Definition: .005" Min. 
line width .005" Min. spac
Ing between adjacent lines 

RESISTORS 

Electrical options 
• Ratio Matching to ± .1 % 
• Absolute Tolerances to ± .1% 
• Temperature Coefficient Tracking to 

± 1OPPMiOC . 
• Power Ratings of up to 50 Watts/ln.2 

Mechanical options 
• Any Size to a Preferred Maximum of 

3" x 3" . 
• Electrical Crossovers, Multi-Layer 

Printing 
• Double Sided Printing of Resistive and 

Conductive Paths 
• Through Hole Plating on Internal 

Holes (vias) 
• Wrap Around Plating 

VlCtor_.lnc. = "'--"",""'" ~..,." 10101 Woodland Avenue 
Cleveland, OhiO 44104 
(216) 795-8200 VICTOREEN 

4700 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1971 
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4700 

Model 
Number 

VHA412 

VHA414 

VHA512' 

VHA516-4' 

VHA516-5' 

VHA516-6' 

VHA518-7* 

VHA518-S' 

VHA518-9' 

VHA518-10' 

VHA518-11' 

VHP202 

Model 
Number 

VHP100 

RESISTORS 4700 

VISHA Y RESISTIVE SYSTEMS GROUP 

FIXED RESISTORS 
Hermetically Sealed Resistors -

Metrology and Laboratory Groups 

Power Max. Nominal Dimensions Shelf·Lile· Load-life 
Resistance Tolerance' at Work. Inch (mm) Stability Stability Temperature Coefficient 

(Ohms) To 25°C Voltage Length x Diameter (Max.AR)3 (Max.AR)3 of Resistance 

5·100K 
±0.001% 

0.3W 250 0.625 x 1}.375 
> 100K-250K 0.2W (15.88) x (9.53) 

5·200K 
±0.001% 

0.5W 350 1.000 x 0.375 
>200K-500K 0.3W (25.4) x (9.53) 

5·300K 
±0.001% 

0.75W 350 0.625 x (050) 
>300K-750K O.4W (15.88) x (12.70) 

5·400K 1.0W 500 1.000 x 0.500 5ppm 0.002% Standard 
>400K-IM ±0.001% 0.5W (25.4) x (12.7) after Nominal2 Spread2 

1 year 2000 O°C to' + 2SoC S-SOOK 1.2SW SOO 1.000 x O.SOO hours 
> 500K·1.25M ±0.001% 0.6W (25.4) x (12.7) and + 0.6ppm/oC ± 1.5ppm/oC 

O.IW 
5-600K 1.5W 500 1. 000 x 0.500 10ppm per + 25°C to + SO°C 

>SOOK·l.5M ±0.001% 0.7W (25.4) x (12.7) after chip -O.Sppm/oC ± 1.5ppm/oC 

5-700K 175W 600 1.500 x 0.500 
3 years @60°C 

±O.ooIO/o -55°C to + 25°C 
> 7ooK-l. 75M 0.8W (38.1) x (12.7) 

+ 2.2ppm/oC ± 2.0ppm/oC 

5-800K 
±0.001% 

2.0W 600 1.500 x 0.500 
+ 25°C to + 125°C >800K-2.0M 0,9W (38.1) x (12.7) 

-1.8ppm/oC ± 2.0ppm/oC 
5-900K 

±0.001% 
2.25W 600 1.500 x 0.500 

> 900K-2.25M tOW (38.1) x (12.7) 

5-1M 
±O.OOI% 

2.5W 600 1.500 x 0.500 
>IM-2.5M UW (38.1) x (12.7) 

5-1M 
±0.001% 

2.5W 600 1.500 x 0.500 
>IM-3.3.M 1.2W (38.1) x (127) 

W x L x H (max) 
5·100K 

±0.001% 
0.3W 300 0.195 x 0.445 x 0.430·· 

> 100K·250K 0.2W (495) x (11.30) x (10.92) 
Lead Spacing 

0.150 (3.81) nom. t 

Hermetically Sealed "0" TCR Resistor 

Resistance Tolerance' 
(Ohms) @+25°C 

100-150K To 
± 0.005% • 

Power 
at 

70°C 

.3W 

Power 
at 

125°C 

.15W 

Max. 
Work. 

Voltage 

300V 

Nominal Dimensions 
Inch (mm) 
W x L x H 

W 0.185 ±.020 (4.70 ±0.51) 
L 0.435 ± .020 (11.05 ± 0.51) 
H 0.430" ± .020 (10.92 ± 0.51) 

Lead Spacing 
0.150 (3.81) nom. t 

Shelf-Life 
Stability 
(2000h) 

(Max.AR)3 

5ppm 
after 

1 year 

and 

10ppm 
after 

3 years 

Load-life 
Stability Temperature Coefficient 

(Max.AR)3 of Resistance 

0.02% 
maxAR 

0.3W@ 
70°C 

-55°C to + 125°C 
and < 0.6ppm/oC 

0.02% 
maxAR 

0.15W @ 
125°C 

• Number of chips is designated after dash i.e., VHA516-4 (4 chips). The VHA500 series is also available in· a four-terminal lead . 
•• . 37SH (9.S3mm) available on special order t 0.200 (5.08mm) lead spacing available 

VISHAV. 
••• tobeprecise® 

63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300 • TWX 510-668-8944 

A·1972 For mahufacturers' sales offices, see yellow pages EEM 1985 
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Model 
Number 

VISHA Y RESISTIVE SYSTEMS GROUP 

FIXED RESISTORS 
Hermetically Sealed Resistors -
Industrial and Aerospace Group 

Power 
Resistance Tolerance' at 

(Ohms) To 70°C 

Power 
at 

125°C 

Max. 
Work. 

Voltage 

Maximum Dimensions 
Inch (mm) 
W x Lx H 

Shell-Lile 
Stability 

(Max.AR)3 

VH85554 , 1·100K ±0005% 0.6W 0.3W 
0.2W 

300 0.195 x OA45 x OA30 
(495) x (1130) x (1092) 

Lead spacing 
> 100K·150K OAW 

VH8102 1·100K ± 0.005% 0.6W 
> 100K·150K OAW 

O.3W 
0.2W 

300 

0.150 (381) Nom. 

0.195 x OA45 x 0.430" 
(495) x (1130) x (1092) 

Lead spacing 
0.150 (381) Nomt 

5ppm 
after 

1 year 

and 

10ppm 
after 

3 years 

Established Reliability Resistors -

Load-Lile 
Stability 

(Max.AR)3 

0.0025% 
2000 hrs. 
0.1W@ 

60°C 

0.015% 
2000 hrs. 
0.3W @ 
125°C 

0.01% 
10.000 hrs. 
0.05W @ 

125°C 

MIL Style RNC90Y (MIL-R-55182/9, Char. Y) 

Power Power Max. Nominal Dimensions Shell-Lile Load-Lile 
Model Resistance Tolerance' at at Work. Inch (mm) Stability Stability 
Number (Ohms) To 70°C 125°C Voltage W x L x H (Max.AR)3 (Max.AR)3 

4.99-121K ±0.005% 0.6W 0.3W 300 0.105 x 0.310 x 0.326 
(2.67) x (787) x (828) 25ppm 0.015% 

Lead spacing after 2000 
0.150 (3.81) Nom. 1 year hrs. 

Dim. ToL 0.3W 
± 0.010 (0.25) and @ 

8555 1-121K ±0.005% 0.6W 0.3W 300 0.105 x 0.310 x 0.326 125°C 

> 100K-150K 02W (267) x (7.87) x (828) 50ppm 

Lead spacing after 

0.150 (3.80) Nom. 3 years 

Dim. ToL 
± 0.010 (0.25) 

• Within the resistance range of 4.990 to 121KO, this unit contains an RNC90Y inside the hermetically-sealed unit. 
•• .375H (9.53mm) available on special order 
t .200 (5.08mm) lead spacing available 

VISHAY 

Temperature Coefficient 
01 Resistance 

Standard 
Nominal' Spread' 

O°C to + 25°C 
+ 0.6ppm/oC ± 1.5ppm/oC 

+ 25°C to + 60°C 
-0.6ppm/oC ± 1.5ppm/oC 

-55°C to + 25°C 
+ 2.2ppm/oC ± 2.0ppm/oC 

+ 25°C to + 125°C 
-1.8ppm/oC ± 2.0ppm/oC 

Temperature Coefficient 
01 Resistance 

Standard 
Nominal' Spread' 

O°C to + 25°C 
+ 0.6ppm/oC ± 1.5ppm/oC 

+25°C to +60°C 
-0.6ppm/oC ± 1.5ppm/oC 

-55°C to + 25°C 
+ 2.2ppm/oC ± 2.0ppm/oC 

+ 25°C to + 125°C 
-1.8ppm/oC ± 2.0ppm/oC 

" .to be precise ® 63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300 • TWX 510-668-8944 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1973 
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VISHA Y RESISTIVE SYSTEMS GROUP 

FIXED RESISTORS 
Precision Resistors -

cHigb Performance Industrial & Aerospace Group 

., 
\\ 
\\ 

~ 
~\ . \ 

~ '\ ~. . 

Power 
Model 
Number 

Resistance Tolerance' at 
(Ohms) To 70°C 

S102CTM4 
1·100K ±0.005% 0.6W 

> 100K·250K O.4W 
(1 chip) 

1·200K ±0.005% 1. OW 
S1040 >200K·500K 0.6W 

(2 chips) 

1·300K ± 0.005% 1.5W 
S1050 >300K·750K 0.8W 

(3 chips) 

±0.005% 2.0W 
S1060 

0.5-400K 
>400K-IM 1. OW 

(4 chips) 

Power 
at 

125°C 

0.3W 
0.2W 

0.5W 
0.3W 

O.75W 
0.4W 

1.0W 
O.SW 

Max. 
Work. 

Voltage 

300 

350 

350 

SOO 

Nominal Dimensions 
Inch (mm) 
W x L x H 

0.105 x 0.302 x 0.326 
(2.67) x (767) x (828) 

Dim. Tol. ± 0.010 (0.25) 
Lead Spacing 

0.150 (381) Nom. 

0.160 x 0.575 x 0.530 max' 
(4.06) x (1461) x (13.46) 

Lead Spacing 
0.400 (10.16) Nom. 

0.lS0 x 0.820 x 0.530 max' 
(4.06) x (2083) x (13.46) 

Lead Spacing 
0.S50 (1651) Nom. 

0.2S0 x 1.190 x 0.S30 max' 
(S.SO) x (30.23) x (13.4S) 

Lead Spacing 
0.900 (228S) Nom .. 

Shelf-Lile 
Stability 

(MaUR)' 

25ppm 
after 

1 year 

and 

50ppm 
after 

3 years 

Load·Lile 
Stability 
(Max.~R) 

0.005% 
2000 hrs, 

O.lW 
per chip 
([l70°C 

0.015% 
2000 hrs. 

0.3W 
per chip 
@125°C 

0.05% 
10,000 hrs. 

03W 
per chip 
!l!'12SoC 

Temperature Coellicient 
01 Resistance 

Standard 
Nominal' Spread' _._- - _._._._-

O°C to + 25°C 
+ 0.6ppmloC ± 1.5ppmloC 

+ 25°C to + 60°C 
·0.6ppmloC ± 15ppmloC 

-55°C to + 25°C 
+ 2.2ppmloC ± 2.0ppm/oC 

+ 2SoC to + 125°C 
·1.8ppm/oC ± 2.0ppm/oC 

Value Engineered and Standard Stock Precision Resistors 

Model 
Number 

Resistance Tolerance' 
(Ohms) To 

~ 
VSR4 1-200K .005% 

>200K-500K 
(2 chips) 

~ W~ 1-300K .005% 
>300K-750K 

(3 chips) 

~VSR6 0.S-400K .005% 
\ . >400K-IM \ 

\ \ (4 chips) 
\ 

•. 413H (10.49mm) available on request 

VISHAY 

Power 
at 

70°C 

0.5W 
0.3W 

0.75W 
O.4W 

1.0W 
0.5W 

Power 
at 

125°C 

O.4W 
0.2W 

'O.SW 
0.3W 

0.8W 
O.4W 

Max. 
Work. 

Voltage 

3S0 

350 

500 

Nominal Dimensions 
Inch (mm) 
W x L x H 

0.160 x 0.575 x 0.530 max' 
(406) x (14.S1) x (13.4S) 

Lead Spacing 
0.400 (10.16) Nom 

0.160 x 0.820 x 0.530 max' 
(4.0S) x (20.83) x (13.4S) 

Lead Spacing 
0.S50 (1S.51) Nom. 

0.260 x 1.190 x 0.530 max' 
(SSO) x (30.23) x (13.4S) 

Lead Spacing 
0.900 (22.8S) Nom. 

Shelf-Lile 
Stability 
(Max.~R)' 

2Sppm 
after 

1 year 

Load-Lile 
Stability 
(Max.~R)' I 

0.05% 
2000 hrs, 
@125°C 

Temperature Coefficient 
01 Resistance 

(Limits) 

O°C to +SO°C 
± 4ppm/oC 

-55°C to + 12SoC 
±8ppm/oC 

..• to be precise ® 63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300 • TWX 510-668-8944 
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4700 RESISTORS 4700 

VISHA Y RESISTIVE SYSTEMS GROUP 

FIXED AXIAL LEAD RESISTORS 

Model 
Number 

___ VTA52 
_. (RBR52) 

VTA53 --- (RBR53) 
-

VTA54 
(RBR54) -- (VTA55) 
(RBR55) 

VTA56 - (RBR56) - VMTA55 
(RNC55) • VMTA60 
(RNC60) 

----- VMTB60 
(RNC60) 

VSA11lO 

Model 
Number 

V5X5 

V15X5 

Value Engineered and Standard Stock 
Axial Lead Precision Resistors 

Power 
Resislance Tolerance' al 

(Ohms) To 70°C 

5·750K ±1 1.0W 
25-750K ± .01 

5-500K ±1 .66W 
25-500K ± .01 

5-500K ±1 .5W 
25-500K ± .01 

5-250K ±1 .3W 
25· 250K ± .01 

5-250K ±.1 .25W 
25-250K ± .01 

5-30K ±1 .2W 
50-30K ± .01 

5-30K ±.1 .25W 
50-30K ±.01 

5-60K ±1 .25W 
50-60K ± .01 

5-250K ±1 .6W 
50-250K ±01 

Power 
at 

125°C 

.5W 

.33W 

.25W 

.15W 

.125W 

lW 

.125W 

.125W 

.3W 

Max. 
Work. 

Vollage 

300 

300 

300 

300 

300 

200 

250 

250 

300 

Nominal Dimensions 
Inch (mm) 

Ox L 

.375 x 1.00 
(9.53) x (25.4) 

.375 x .750 
(9.53) x (1905) 

.260 x .750 
(6.60) x (1905) 

.260 x .500 
(660) x (12 70) 

.260 x .356 
(660) x (9.04) 

.120x.270 
(305) x (6.86) 

.125x.375 
(318) x (953) 

.160 x .375 
(4.07) x (953) 

.305 (7.75) max 
T . .102 (3.60) max 
H. . 250 (6.40) max 

CHIPS 

Shell·Life 
Siabilily 

(Max. 6R)3 

25ppm 
after 

1 year 

Load·Life 
Siabilily 

(Max.6R)3 

0.05% 
2000 hrs. 
@ 125°C 

Microchip (V5X5) and Minichip (V15X5) 
Resistors for Hybrid Microcircuits 

Power Max. Nominal Shelf·Lile Load·Life 
Resislance· Trim Tolerance' at Work. Chip Dimensions Stabilily Siabilily 

(Ohms) Range To 70°C Voltage Inch (mm) L x W x T (Max.6R)3 (Max.6R)3 

5-10K OTol.2x ±0.02% 0.05W 40 0.050 x 0.050 x 0.020 
the or 

nominal ±0.005%' (1.27) x (1.27) x (0.508) 
prevalue 

0.005%1Yr. 0.05% 
5-30K OTol.3x ± 0.02% O.lW 40 0.150 x 0.050 x 0.020 2000 Hrs. 

the or 0.OO05%1Yr. @70°C 
nominal ± 0.005%' (3.81) x (1.27) x (0.508) Hermetically 
prevalue Packaged 

• Higher resistance ranges and larger size chips available 

VISHAY 

Temperalure Coellicienl 
of Resistance 

(Limits) 

O°C to +60°C 
± 4ppm/oC 

-55°C to + 25°C 
± 8ppm/oC 

Standard TCR 
Nominal Spread from 

TCR" Nominal" 

O°C to +25°C 
+0.6ppm/oC ± 1.5ppm/oC 

+ 25°C to + 60°C 
-0.6ppm/oC ± 1.5ppm/oC 

·SsoC to + 25°C 
+2.2ppm/oC ± 2.0ppm/oC 

+ 25"C to + 125°C 
-1.8ppm/oC ± 2.0ppm/oC 

••• to be precise ® 63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300. TWX 510-668-8944 
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RESISTORS 4700 

VISHAY RESISTIVE SYSTEMS GROUP 

UNITIZED RESISTOR NETWORKS 
AND VOLTAGE DIVIDERS 

Tolerance Ratio TCR Ratio 
R. Value of Each Between Resistors Maximum Dimensions Between Resistors 

Model No. 01 Individual Resistor'O at 25°C (Excluding Leads) (Tracking) 
Number· Resistors (Ohms) To W x L x H x Inch (mm) (ReI. @ 25°C) 

300190 2 50·250K .005% 0.160 x 0.575 x .413 
300191 (4.06) x (14.61) x (10.49) 

300192 0.160 x 0.820 x .413 
300193 3 50·250K .005% (4.06) x (2083) x (10.49) 0° to + 60°C -55°C to + 125°C 
300194 

300195 (Standard Spread) 

300196 0.255 x t .190 x .413 ± 1.5ppm/oC ± 2.0ppm/oC 

300197 4 50-250K .005% (6.48) x (30.23) x (10.49) 
(Maximum Spread) 300198 

300199 ± 2.5ppm/oC ± 2.3ppm/oC 

3 50-250K .005% 0.160 x 0.820 x .413 (Available to) 
300210 (4.06) x (20.83) x (10.49) 0.5ppmf.°C 0.5ppm/oC 

300211 4 50-250K .005% 0.255 x 1.190 x .413 
300212 (6.48) x (30.23) x (10.49) 

300144 
2 100·20K" .005% 0.110 x 0.305 x 0.330 -55°C to + 125°C 

(2.79) x (7.75) x (8.38) 
(Maximum Spre\ld) 

4 100·20K" .005% 0.385 x 0.385 x 0.210 1.0ppm/oC 
300145 (9.779) x (9.779) x (5.334) (Available to) 

O.lppm/oC 

VSRl44 
2 Any value from .005% 0.110 x 0.305 x 0.330 To 3.0ppm/oC 

100!1-20KIl with (2.79) x (7.75) x (8.38) (absolute TCR to 5.0ppm/oC 
some derating 

of power 

Hermetically-Sealed Miniature Voltage Dividers 

R. Value of Each 
Model No. 01 Individual Resistor'O 
Number" Chips (Ohms) 

VHD200 I" 100-20K 

VHDl44 I" Any value from 
1001l-20KIl with 
some derating of 

power 

Tolerance Ratio 
Between Resistors 

at 25°C 
To 

.005% 

.005% 

Maximum Dimensions 
(Excluding Leads) 

W x L x H x Inch (mm) 

.195 x .445 x .430 
(4.95) x (1130) x (10.92) 

.195 x .445 x .430 
(4.95) x (1130) x (10.92) 

TCR Ratio 
Between Resistors 

(Tracking) 
(Ref. @ 25°C) 

To O.lppm/oC 
(absolute TCR to 0.6ppm/OC) 

To 0.5ppm/oC 
(absolute TCR to 2.0ppm/OC) 

" Two resistive elements on a common substrate. 

VlSHAY 
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4700 RESISTORS 4700 

VISHA Y RESISTIVE SYSTEMS GROUP 

POWER RESISTORS AND PLATES 
Precision Power Plate Resistors for Current Sensing 

and Power Surge Applications 

Power Max. Maximum Dimensions Shelf·Life Standard TCR 
Model Resistance Tolerance' at Work. Inch (mml Stability/Yr. Spread from 
Number (Ohmsl To 25°C Voltage W x l x H (Max.dRp Nominal 

VPR·5 I-lOOK .01% 5W 300 .450 x .630 x .315 Above 10 ohms 
(11.431 x (1600) x (8.00) ± 5ppm/oC 

~VPR'7 HOOK .01% 7W 300 .450 x 1.035 x .315 25ppm Below 10 ohms 

W:··I~.\.::,··"':'::" . (11.43) x (2629) x (8.00) ± 10ppm/oC 

Power Nominal Plate Shelf·life load. life Resistance 
Model Resistance Tolerance' at Dimensions Stability Stability Element Area Nominal 
Number (Ohmsl To 25°Co Inch (mm) l x W x T (Max.dRp (Max.dRp Sq. In. (mm) TCR' 

V3PR·300589 10-5K ± 0.005%5 3W in air; 1.000 x 1.000 x .025 25ppm 0.03o/Q 
IOWan (25.4) x (25.4) x (0.635) after 2000 hrs 100 (25.40) ± 2ppm/oC 
heal sink 1 year @ 

125°C 

V3PR·300586 0.25 ±0.25% 25W' 1.600 x 1.700 x 0.025 
(2 R's) (40.64) x (43.18) x (0.635) 

0.5 ±0.25% 25W' 0.98 (24.89) 
V3PR·300338 

V3PR·300571 1.0 ±0.25% 20W' 1.750 x 1.12 x 0.025 25ppm 0.03% ± 10ppm/oC 
(44.45) x (28.45) x (0.635) after 2000 hrs 

1 year @ 0.658 (1671) 
125°C 

V3PR·300572 2.0 ±0.25% 20W' 1.750 x 1.12 x 0.025 0.658 (1671) 
(44.45) x (28.45) x (0.635) 

V3PR·300610 2.0 ±0.25% >100W' 4.000 x 5.000 x 0.025 11.20 (284.48) 
(4 R's)7 (101.6) x (127.0) x (0635) 

• Power is lOW/sq. in. when a heat sink, which keeps the loil temperature below tOO°C, is used. 

. 

Hermetically Sealed Precision Power 
and Current Sensing Resistors 

Power Max. Nominal Plate load·Life Shelf· Life 
Model Resistance Tolerance' at Work. Dimensions Stability Stability 
Number (Ohms) To 25°C' Voltage Inch (mm) H x L x W (Max.t.R)3 (Max.t.R)3 

VHp·3 1-80K ±0.01% 3W in air; 750 0.335 x 1.530 x 1.000 
10 W on (8.51) x (38.86) x (25.4) 
heat sink (Standard TO-3 Case) 
(3A max) 

0.05% 5ppm 
2000 tirs after 

VHP·4" 1·5000 ±0.01% 3W in air; 750 0.375 x 1.530 x 1.000 @ 1 year 
10 Won (9.53) x (38.86) x (25.4) 25°C 
heat sink 
(3A max) 

Below 5 ohms, TCR is ± 15ppm/oC (·55°C to + 125°C), .. 4 terminal model 

VISHAY· 

Nominal 
TCR' 

O°C to + 25°C 
+ 0.6ppm/oC ± 1.5ppm/oC 

+ 25°C to + 60°C 
·0.6ppm/oC ± 1.5ppm/oC 

·55°C to + 25°C 
+2.2ppm/oC ±2.0ppm/oC 

+ 25°C to + 125°C 
·1.8ppm/oC ±2.0ppm/oC 

... to be precise ® 63 Lincoln Highway. Malvern, PA 19355 • Tel; (215) 644-1300. TWX 510-668-8944 
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4700 R.ESISTORS 4700 

VISHA Y RESISTIVE SYSTEMS GROUP 

NETWORKS 
Hermetically Sealed Miniature Precision Resistor Networks 

in DIP, TO and Other Packages 

f. 

e 

• , , , 
• 
t!IJ#. 
". ." 
'.'," .. ' 

.~ iil:>... .' --.",-\< 

" pin square' 

, 

Max. Max. R Value 
No. of of each Tolerance Ratio Maximum Dimensions 
V5 x 5 V5 x 5 Between Resistors' (Excluding leads) Teft Ratio 

Model Type (V15 x 5) (V15 x 5) @25"C Inch (mm) Between Resistors 
Number Package Resistors Resistor' To H x 0 • pin circle (Ref. @25°C) 

1403 4 pin TO·18 5 10K .0025% 0.200 x 0.212 . 0.100 
(1) (30K) - (508) x (5.38) . (2.54) 

1413 8 pin TO·5 9 10K .0025% 0.200 x 0.370 . 0.200 
(3) (30K) (5.08) x (9AO) • (5.08) 

1417 8 pin TO·5 12 10K .0025% . 0.200 x 0.362 . 0.230 
(3) (30K) (5.08) x (9.19) . (5.84) 

1419 10 pin TO·5 12 10K .0025% 0.200 x 0.362 " 0.230 
(3) (30K) (5.08) x (9.19) . (5.84) 

1421 12 pin TO·8 49 10K .0025% 0.200 x 0.602 . OAOO" 
(16) . (30K) (5.08) x (15.29) . (10.16)' 

1422 16 pin TO·8 49 10K .0025% 0.200 x 0.602 . OAOO" 0° to + 60 0 e ·55°e to + 125°e 
(16) (30K) (508) x (15.29)· (1016)" 

(Standard Spread) 

H x l x W . Lead Spacing ± 1.5ppm/oe +2.0ppm/oe 

1442 8 pin DIP 12 10K .0025% 0.100 x 0.528 x 0.320 . 0.300 (Maximum Spread) 

(4) (30K) (2.54) x (13.41) x (8.13) . (7.62) ± 2.5ppm/oC' ± 2.3ppm/oe 

1445 14 pin DIP 30 10K .0025% 0.100 x 0.778 x 0.296 . 0.300 (Available To) 

(10) (30K) (2.54) x (19.76) x (7.52) • (7.62) 0.5ppm/oe 0.5ppm/oe 

1446 16 pin DIP 36 10K .0025% 0.100 x 0.810 x 0.298 . 0.300 
(12) (30K) (254) x (20.57) x (7.57) • (7.62) 

1457 18 pin DIP 80 10K .0025% 0.150 x 1.007 x 0.502 . 0.300 
(25) (30K) (381) x (25.58) x (127) . (7.62) 

1460 20 pin 221 10K .0025% , 0.220 x fOlO x 0.900 . 0.900 
1" xl" (73) (30K) (5.59) x (25.65) x (22.86) . (22.86) 
Plug·in 

1476 30 pin 225 10K .0025% 0.125 x 1.148 x 0.950 . 0.05" 
1" x 1" (105) (30K) (3.18) x (29.16) x (24.13) . (1.27)" 
fiat pack 

1485 16 pin 12 10K .0025% 0.055 x 0.360 x 0.295 
leadless chip (4) (30K) (1.40) x (9.14) x (7.49) 

carrier 

"" axial lead pin spacing 

STANDARD AND CUSTOM 
RESISTANCE NETWORKS 

Binary Networks and BCD Ladders 

Besides designing completely custom precision networks to your most demanding specifications, Vishay offers standard binary R·2R 
ladder networks in 4·bit to 16·bit configurations (voltage·fed) with resistance values from 1 ohm to 50KI!; 2R to 100KI!. Three basic 
package styles (nominal dimensions): Profile 500, 0.750" (19.05 mm) W x 0.500" (12.70 mm) H. Profile 375, 1.230" (31.24 mm) 
W x 0.365" (9.27 mm) H. Lengths dependent on number of bits: min. 0.700" (17.78 mm) for 4-bit Profile 500 to 2.14" (54.35 mm) 
for 16-bit ladder; min. 0.730" (18.54 mm) for Profile 375 to 2.59" (65.78 mm) for 15-bit package. Profile 200,1.0" (25.4 mm) W 
x 1.0" (25.4 mm) L x 0.200" (5.08 mm) H only. 

VISHAY 
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4700 RESISTORS 

VISHA Y RESISTIVE SYSTEMS GROUP 

VISHA Y PRECISION 
WIREWOUND RESISTORS 

AXIAL LEAD MILITARY TYPE - NON QPL 

This series of resistors is designed to meet or exceed mil spec requirements. 

MIL·R VISHAY POWER RATING MAX Dimensions Resistance 
39005 Type 

@ 
Size 125°C 

RBA74 VWA74 .200 

RBA56 VWA56 .175 

ABA55 VWA55 .250 

ABA54 VWA54 .330 

RBR75 VWA75 .175 

ABA52 VWA52 .600 

ABA53 VWA53 .500 

RBA57 VWA57 1.000 

MIL·R VISHAY POWER RATING 
93 Type 

@ 
Size 125°C 

AB 70 VWA70 .400 

AB 58 VWA58 1.500 

AB 59 VWA59 2.000 

RESIST ANCE VS. TOLERANCE 

STYLE VALUE TOL 

VWA 52, 58, 59, 70 ~1000 ±.05% 
~100 ±.10% 
~0.10 +.50% 

VWA53 ~100 ±.O1% 
55, 56, 57 & 75 ~0.1O ±1.0% 

VWA54 ~4.990 ±.01% 
~0.1O +1.0% 

VWA 74 ALL +0.1% 

RESISTANCE VS. 
TEMPERATURE COEFFICIENT 

VALUE STO TCA 
( - 55°C to + 125°C) 

<10 +90ppm/oC 

10 < 100 ±30ppm/oC 

100 < 1000 ± 15ppm/oC 

1000 & above' ± 10ppm/oC 

• Available to ± 2.0ppm/oC 

Working Dia. Length Lead Dia. Range 
Voltage D±.010 L± .010 d ± .002 MIN MAX 

150 .193 .500 .025 100 to 1M 

150 .250 .350 .032 100 to 1M 

200 .250 .500 .032 100 to 1.5M 

300 .250 .750 .032 100 to 3M 

150 .250 .295 .032 100 to 1M 

600 .375 1.000 .032 100 to 10M 

300 .375 .750 .032 100 to 10M 

600 .500 1.000 .032 100 to 20M 

MAX Dimensions Resistance 
Working Dia. Length Lead Dia. Range 
Voltage D±.010 L±.010 d+.002 MIN MAX 

400 .375 .500 .032 100 to 7M 

900 .500 1.500 .032 100 to 25M 

1000 .500 2.000 .032 100 to 30M 

POWER DERATING CURVE 
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AMBIENT TEMPERATURE (0C) 

DIMENSIONAL OUTLINE 
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4700 RESISTORS 

VISHAY RESISTIVE SYSTEMS GROUP 

VISHA Y PRECISION 
WIREWOUND RESISTORS 

AXIAL LEAD COMMERCIAUINDUSTRIAL TYPE 
Vlshay 

Power Max. Dimensions Resistance 
Rating Working Dia. Length Lead Dia. Range 

Type # 
Watts @* Voltage D±.010 L± .010 d±.002 MIN MAX 

A0931 .025 A 75 .097 .312 .020 10n 150K 
A0940 .030 A 75 .097 .406 .020 10n 200K 
A1020 .030 A 150 .100 .200 .020 10n 150K 
A1030 .040 A 200 .100 .300 .020 10n 150K 
A1025 .030 A 75 .105 .250 .020 100 100K 
A1026 .040 A 75 .105 .250 .020 10n 150K 
A1123 .045 B 70 .118 .236 .016 50 100K 
A1135 .070 B BO .118 .354 .016 50 200K 
A1221 .040 A 100 .125 .215 .020 100 150K 
A1225 .050 A 100 .125 .250 .020 100 225K 
A1226 .050 A 100 .125 .250 .020 100 200K 
A1231 .050 A 200 .125 .312 .025 100 300K 
A1237 .080 A 100 .125 .375 .025 100 300K 
A1238 .080 A 100 .125 .375 .025 100 350K' 

A1327 .100 A 150 .138 .276 .025 100 125K 
A1527 .. 100 A 100 .155 .270 .025 50 300K 
A1528 .100 A 100 .155 .270 .025 50 450K 
A1550 .125 A 150 .155 .500 .025 50 SOOK 
A1531 .100 A 300 .156 .310 .025 50 500K 
A1535 .100 A 300 .156 .350 .025 50 500K 
A1825 .100 A 300 .187 .250 .025 50 600K 
A1831 .100 A 300 .187 .312 .025 50 500K 
A1837 .080 B 150 .185 .374 .016 50 400K 
A1838 .150 A 150 .187 .375 .025 10 600K 
A1839 .125 A 200 .189 .374 .025 10 600K· 
A1840 .150 A 150 .187 .375 .025 1(} 750K 
A1850 .200 A 200 .187 .500 .025 1(} 1 Meg 
A1862 .175 A 300 .187 .625 .025 '1(} 600K 

A2347 .250 B 250 .236 .472 .020 20 1.1 Meg 
A2525 .150 A 200 .250 .250 .025 10 600K 
A2526 .150 A 200 .250 .250 .025 1(} 600K 
A2529 .175 A 300 .250 .295 .025 1(} 1 Meg 
A2535 .175 A 300 .250 .350 .. 025 10 750K 
A2536 .250 . A 300 .250 .350 .032 100 750K 
A2537 .125 A 200 .250 .354 .032 10 1 Mell 
A2538 .200 B 250 .250 .378 .020 20 650K 
A2539 .200 A 300 .250 .375 .025 10 1.5 Meg 
A2550 .175 A 300 .250 .500 .025 10 1.25 Meg 
A2551 .250 A 300 .250 .500 .025 10 2 Meg 
A2552 .250 A 300 .250 .500 .032 100 1.25 Meg 
A2553 .150 A 250 .250 .500 .032 10 1.5 Meg 
A2559 .300 B 400 .250 .591 .020 50 1.3 Meg 
A2575 .330 A 400 .250 .750 .025 100 1.5 Meg 
A2576 .330 A 400 .250 .750 .032 100 1.5 Meg 
A2577 .300 A . ·300 .250 .750 .025 10 3 Meg 
A2578 .250 A 300 .250 .750 .032 10 3 Meg 
A25100 .400 A 400 .250 1.000 .025 10 4 Meg . 

4700 

. See appropnate Power Derating Curve 
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470.0. RESISTORS 

VISHA Y RESISTIVE SYSTEMS GROUP 

VISHA Y PRECISION 
WIREWOUND RESISTORS 

AXIAL LEAD COMMERCIAL/INDUSTRIAL TYPE 
Power Max. Dimensions Resistance 

Vishay Rating Working Dia. Length Lead Dia. Range 
Type # 

Watts, @* Voltage D±.o.1o. L± .0.10. d±.o.o.2 MIN MAX 
A2955 .40.0. B 250. .295 .551 .0.32 10 2 Meg 
A3175 .450. A 40.0. .312 .750. .0.25 10 1.5 Meg 
A3181 .50.0. A 40.0. .312 .812 .0.25 10 4 Meg 
A3481 .60.0. A 40.0. .343 .812 .0.32 10 5 Meg 
A375o. .40.0. A 40.0. .375 .50.0. .0.32 10 2 Meg 
A3751 .40.0. A 40.0. .375 .50.0. .0.32 10 7 Meg 
A3762 .450. A 40.0. .375 .625 .0.32 10 2 Meg 
A3775 .50.0. A 40.0. .375 .750. .0.32 10 3 Meg 
A3776 .50.0. A 40.0. .375 .750. .0.32 10 10. Meg 
A371 0.0. .60.0. A 60.0. .375 1.0.0.0. .0.32 10 4 Meg 
A371o.1 .50.0. A 60.0. .375 1.0.0.0. .0.32 10 10. Meg 
A371 0.2 .60.0. A 60.0. .375 1.0.0.0. .0.32 10 12 Meg 
A4142 .40.0. B 40.0. .410. .429 .0.24 50 2.5 Meg 
A4165 .50.0. B 50.0. .410. .654 .0.24 50 5 Meg 

A5o.5D .50.0. A 40.0. .50.0. .50.0. .0.32 10 10. Meg 
A5o.62 .60.0. A 40.0. .50.0. .625 .0.32 10 1.5 Meg 
A5o.75 .750. A 40.0. .50.0. .750. .0.32 10 2 Meg 
A5o.76 .750. A 40.0. .50.0. .750. .0.32 10 15 Meg 
A5o.1o.o. 1.0.0.0. A 80.0. .50.0. 1.0.0.0. .0.32 10 6 Meg 
A5o.1o.1 1.0.0.0. A 80.0. .50.0. 1.0.0.0. .0.32 10 20. Meg 
A5o.125 1.250. A 80.0. .50.0. 1.250. .0.32 10 10. Meg 
A5o.15o. 1.50.0. A 90.0. .50.0. 1.50.0. .0.32 10 9 Meg 
A5o.151 1.50.0. A 90.0. .50.0. 1.50.0. .0.32 10 25 Meg 
A5o.2o.o. 2.0.0.0. A 120.0. .50.0. 2.0.0.0. .0.32 10 10. Meg 
A5o.2o.1 2.0.0.0. A 120.0. .50.0. 2.0.0.0. .0.32 10 30. Meg 

"See appropriate Power Derating Curve 

SPECIALS AVAILABLE: 
• TCR to ± 2ppm/oC 
• Matched Sets 

POWER DERATING CURVE a: 
III 
~ .00 

• Values beyond limit of table 0 a. 

• Non inductively wound - specify N 0 
III 
f-
<{ 

RESISTANCE VS. TCR 
a: 
u.. 
0 

VALUE STD TC 
(OOC to 6o.oC) 

III 
(!l 
<{ 
f-

<10 ±9o.ppm/oC 
Z 

0 III 
U 2' ;0 

, 10 to < 10.0 ±3o.ppm/oC a: 
III 
a. AMBIENT TEMPERATURE"°C 

10.0 to < 10.0.0 ± 15ppm/oC 
10.0.0 above" ±5ppm/oC 

* Available to ± 2.o.ppm/oC 
DIMENSIONAL OUTLINE 

RESIST ANCE VS. TOLERANCE 

VALUE TOLERANCE d 

~1o.o.o.O ± .0.0.5% \ 
~50 ±.o.1% 
~.o.10 ±1.o.% 

470.0. 
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4700 RESISTORS 

VISHA Y RESISTIVE SYSTEMS GROUP 

VI-SHAY PRECISIO'N 
WIREWOUND RESISTORS 

PRINTED CIRCUIT COMMERCIAL/INDUSTRIAL TYPE 
CYLINDRICAL BODY STYLE 

DIMENSIONS 
Power Max, Body Body Lead Lead Resistance 

Vishay Rating Working Dia Length Dia Spacing Range 
Type Watts @* Voltage D± L± d±.002 S± MIN MAX 

P1530 .080 A 100 .155 .300 .020 ,100 100 300K 
P1837 .130 A 150 ,187 .375 .025 .100 100 350K 
P2525 .080 A 175 .250 ,250 .020 .100 100 300K 
P2526 .200 B 175 .250 .250 .025 .150 0.10 500K 
P2527 .200 B 175 .250 .250 .025 .200 0.10 500K 

P2528 ,100 A 200 .250 .280 ,025 .150 100 400K 
P2531 .150 A 225 ,250 .312 ,025 .200 10{} 500K 
P2535 .200 B 250 .250 .350 ,025 .150 0.10 1 Meg 
P2537 .. 200 A 250 .250 ,375 ,020 .150 100 700K 

P2538 .200 B 250 .250 . .378 .020 .150 20 650K 
P2539 ,200 B 250 .250 ,378 ,020 .200 20 650K 
P2550 .250 A 400 .250 .500 .025 .175 100 1 Meg 
P2551 .300 B 300 .250 .500 .025 .150 0.10 1 Meg 
P2559 .300 B 400 .250 .591 .020 .150 50 .1,3 Meg 

P2560 .300 B 400 .250 .591 .020 .200 50 1.3 Meg 
P2733 .125 A 150 .276 .335 ,025 .200 10 800K 
P3750 .330 B 400 ,375 .500 .032 ,250 0.10 1 Meg 
P3751 .400 B 400 ,375 .500 ,032 ,200 0,10 1 Meg 
P3752 .300 A 400 .375 .500 ,032 ,200 10 5 Meg 
P3753 .400 A 400 .375 .500 .032 .200 100 5 Meg 

P4142 .400 B 400 .410 .429 .024 .300 50 2.5 Meg 
P4143 .400 B 400 .410 .429 .024 .400 50 2.5 Meg 
P4165 .500 B 500 .410 .654 .024 .300 50 5 Meg 
P4166 .500 B 500 .410 .654 .024 .400 50 5 Meg 
P5050 .400 B 400 .500 .500 .032 .300 0.10 1.5 Meg 
P5051 .500 A 400 .500 .500 .032 .400 100 7 Meg 

RECTANGULAR BODY STYLE 
DIMENSIONS 

Power Max Body Body Body Lead Lead Resistance 
Vishay Rating Working Height Length Width Dla Spacing Range 
Type Watts @* Voltage H± L± W± d±.002 S± MIN MAX 

PR071 .030 A 50 .075 .175 .075 - .125 100 30K 
PR252 .125 A 100 :250 ,250 .125 .032 .125 100 500K 
PR253 .200 B - .250 .250 .125 .025 .125 100 500K 
PR293 .125 A 150 .295 .370 .146 .032 .200 10 900K 
PR312 .100 A 100 .315 .299 .114 .025 .150 10 SOOK 

PR3230 .300 B - .320 . .300 .100 .025 .150 10 500K 
PR3231 .300 B 150 .328 .306 .110 .025 .150 10 500K 
PR5025 .250 A 150 .500 .250 .125 .032 .250 100 1 Meg 
PR5256 .500 B - .520 .565 .150 .025 .400 100 1 Meg 
PR5387 .700 B - .530 .875 .180 .025 .650 10 1 Meg 

4700 

* 'VISlIAY' . See approproate Power Derating Curve 
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4700 RESISTORS 

VISHA Y RESISTIVE SYSTEMS GROUP 

VISHAY POWER 
WIREWOUND RESISTORS 

Power Max. Dimensions Resistance 
Vlshay MIL-R-26 Rating Working Dla. Length Lead Dia. Ra~e 
Type Equivalent Watts I @* Voltage D±.010 L±.010 d±.OO2 MIN MAX 

AXIAL LEADS· SILICONE COATED 
W0723 RW-81 1.00 B 50 .079 .235 .024 .10 2K 
W0830 - .40 B 50 .085 .300 .020 100 3.5K 
W0925 - .30 B 05 .093 .250 .020 10 4.5K 
W0941 RW-70 1.00 B 100 .093 .410 .020 .10 10K 
Wl031 - .50 B 150 .109 .312 .020 .50 7K 
W1040 RW-70 1.00 B 100 .109 .406 .020 .10 12K 
Wl135 RW-80 2.00 B 100 .118 .354 .024 .10 4K 
W1550 RW-69 2.50 B 200 .156 .500 .032 .10 25K 
W1555 RW-79 3.00 B 200 .157 .551 .032 .050 15K 
W1837 - 1.75 B 100 .187 .375 .032 .10 14K 
W1850 RW-69 2.50 B 200 .188 .500 .032 .010 25K 
W1856 RW-79 3.00 B 200 .188 .560 .032 .010 30K 
Wl859 RW-79 3.00 B 200 .187 .594 .032 .10 30K 
W1963 - 4.00 B 200 .197 .630 .032 .010 20K 
W2553 - 3.20 B 200 .250 .532 .032 .10 25K 
W2562 - 4.00 B 200 .250 .625 .040 .010 45K 
W2767 RW-74 4.00 B 200 .275 .670 .040 .10 50K 
W2881 - 4.50 B 300 .281 .812 .040 .050 70K 
W30117 - 7.00 B 500 .300 1.175 .040 .050 70K 
W3187 RW-67,74 5.00 B 300 .312 .. 875 .040 .010 90K 
W31121 - 7.00 B 500 .312 1.218 .040 .010 150K 
W3487 - 5.20 B 300 .343 .875 .040 .050 70K 
W3590 RW-74 6.00 B 300 .354 .906 .032 .050 60K 
W35126 - 8.00 B 500 .354 1.260 .032 .10 lOOK 
W35185 RW-78 10.00 B 750 .354 1.850 .032 .10 150K 
W371 00 RW-67 6.30 B 500 .375 1.000 .032 .050 90K 
W37178 RW-68,78 10.00 B 750 .375 1.780 .040 .010 250K 
W39181 RW-68 10.00 B 750 .390 1.812 .032 .050 200K 
W39182 RW-78 10.00 B 750 .390 1.812 .040 .050 200K 
W43137 . RW-55 8.00 B 750 .437 1.375 .032 .050 150K 
W43200 RW-56 12.50 B 1000 .437 2.000 .032 .050 250K 

AXIAL LEADS· CONFORMAL COATED 
WM092 - .50 A 50 .098 .236 .024 .10 2K 
WMl13 - 1.00 A 100 .118 .335 .024 .10 4K 
WM175 - 1.50 A 200 .177 .551 .032 .050 15K 
WM196 - 2.00 A 200 .197 .630 .032 .010 20K 
WM199 - 2.50 A 250 .197 .906 .032 .050 40K 
WM359 - 3.00 A 300 .354 .906 .032 .050 60K 
WM3512 - 4.00 A 500 .354 1.260 .032 .10 lOOK 
WM3518 - 5.00 A 700 .354 1.850 .032 .10 150K 

AXIAL LEADS • EPOXY MOLDED 
WM092 - .50 A 50 .094 .256 .024 .510 2K 
WM143 - 1.00 A 100 .146 .394 .024 .510 4K 
WM225 - 1.50 A 200 .220 .591 .032 .510 15K 

• See appropriate Power Derating Curve 

'V!~w:y 63 Lincoln Highway, Malvern. PA 19355. Tel: (215) 644-1300 • TWX 510·668·8944 
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4700 RESISTORS 

VISHAY-ANGSTROHM 

Eastern Region Sales Office 
63 Lincoln Highway 
Malvern, PA 19355 

Phone: (215) 644-1300 
TWX: 510·668-8944 

Central Region Sales Office 
Box 501103 
Houston, TX 77250 

Phone: (713) 550-0568 

Southwest Region Sales Office 
261 E. Imperial Hwy., Suite 540 
Fullerton, CA 92635 

Phone: (714) 738-1581 
TWX: 910-592·1248 

Northwest Region Sales Office 
21060 Homestead Rd. 
Cupertino, CA 95014 

Phone: (408) 730-1292 

precision metal film resistors 
to MIL-R-55182 

t • 

I 
I 

H Hermetic C Conformal . M Molded 

MIL·R·SSI82 APPROVED ITEMS 

Mil Style • Port No. (hurae- Resistance ToleralKe Failure MiiStyl, A Part No. ChanK- Resistonce Tolerance Failure 
teristit Ronge R .. , leristic Ro.,. R ... 

RNR RNC RNN 50 CC CC CN 50 10 II - lOOK F. Q M, P, R RNR RNC RNN 60 MC MC MN 60 49.9 H - 499K F, 0, B M, P 

RNR RNC RNN 50 CCC(CNSO 49,9U-1OOK F, D,·B M, p, R RNRRNN 60 HN,HN 60 1011 - 2.49M F, Q, B M, P, R, 5 

RNR:RNC RNN 50 CC CC CN SO 49.911- lOOK F. 0, B M, p, R RNR!RNN 60 HN HN 60 10!! - 2.49M F, 0, B M, P, R, 5 

RNR RNC RNN 55 C( CC CN 55 10 II - 301K F, ° M, P, R RNR/RNN 65 HN HN 65 24.9 !! - 4 S9M F, ° M, P, R, 5 

RNR. RNC RNN 55 CC C(CN 55 49.9 U - 200K F, D, 8 M, P, R RNRRNN 65 HN HN 65 24.9!1 - 4.99M F. Q, B M, P, R, 5 

RNRiRNC RNN 55 CC CC CN 55 49.911- 200K F, Q, B M, p, R RNR.RNN 65 HN HN 65 24.9 U - 499M F, 0, B M, P, R, 5 

RNl<RNN 55 HN.HN 55 lOU - 121M F, Q, B M, p, R, 5 RNR·RNN 65 HN HN 65 2491!-499M F, 0, B M, P, R, 5 

RNR·iNN 55 HN HN 55 lOU· 1.21M F, 0, B M, p, R, 5 RNRiRNN 65 HN HN 6S 24.9 U - 4.99M F, 0. B M, P, R, 5 

RNR·RNN 57 HNHN 57 49.9 II - 200K M, P, R, 5 RNR'RNN 70 HN HN 70 24.9 {)- 75M F, ° M, p. R. 5 

RNRiRNN 57 HN HN 57 49.911- 200K M, P, R, 5 RNRRNN 70 HN HN 70 249 U· 75M F, Q, B M. P, R. 5 

RNR:RNC RNN 60 MC MC MN 60 24.911- 499K F, ° M, P RNRRNN 70 HN.HN 70 249!! - 7.5M F. 0, B M, P, R, S 

RNRiRNC RNN 60 MC MC MN 60 49.9 II - 499K F, Q, B M, P RNR RNN 70 HN HN 70 24.9 \]. 7.5M F,O, B M. P, R. 5 

RNRRNN 70 HN HN 70 24.9 U· 7.5M F, Q, B M, P, R. 5 

NOTE; OPL 65 ond 70 characteristics H, J, and K ore available in hermetic construction only_ 

PART NUMBER INFORMATION C N 50 H 1212 F M (12.15K) 

~-r I .l.ld l-r ' ~ 

When ordering, specify military port number lead Material 
Special Resistance 

in accordance with MIL·R·55182 or C9"struction Ty~ 
Value (when oPpliCO~le) 

MIL·R· 1 0509 or Angstrohm port number as 

follows: Style MIL (oded Failure Rote 
Resistonce Value 

V!~~y 63 Lincoln Highway, Malvern, PA 19355 -Tel: (215) 644·1300 - TWX 510·668·8944 
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4700 RESISTORS 

VISHAY-ANGSTROHM 

TEMPERATURE COEFfiCIENT 
D. K '" 100 PPMrC Max. 
C. H '" SO PPMioe Max. 
E. J '" 25 PPM/oe Max. 
W :!: 20 PPM!" Max. Between - 40 and + 150aC 
X '" 15 PPMrC Max. Between -25 and + 125°C 
Y :!: 10 PPM!"( Max. Between -15 and + IOS"( 
Z ± 5 PPMfOC Max. Between 0 and + 75°( 
(9) Special; temperature range and 
Max. PPMfC to be specified on order. 

roNSTRUCTION TYPE LEAD MATElIALS 
H Hermetic - Opliopol solderable 
( Conformal ( Tinned copper 
M Molded N Gold plated nickel 

o Tinned nickel 
S Solder dipped nickel 
X Otller, as specified 

ELECTRICAL PARAMETERS 
(1) 

Characteristics Minimum Maximum Toterances 
Available Resistance Resistance Available 

D. K 10 II lOOK F. D 
C. H 10 II 100K F. D. C. B 
E. J 10 {J lOOK All 

W 49.9 II 75K All 
X 75 II 50K. All 
Y 100 II 40K All 
Z 200 II 30K All 

D. K 10 I! 1.21M F.D 
C. H 10 II 1.21M F. D. C. B 
E. J 10 I! 1.21M All 

W 49.9H 200K All 
X 75 I! 150K All 
Y 100 II 100K All 
Z 200 I! 75K All 

C 49.9 I! 200K F 
E 499 I! 200K F 

D. K WI! 2.49M F. 0 
C. H 10 !! 249M F. D. C. B 
E. J 10 I! 2.49M All 

W 49.9 I! 400K All 

X 75 II 300K All 
y 100 H 200K All 
Z 200 II 150K All 

D. K 249 I! 4.99M F.D 
C. H 24.9 II 4.99M F. D. C. B 
E. J 249 II 4.99M All 

W 49911 700K All 
X 75 II 550K All 
Y 100 I! 400K All 
Z 200 I! 275K All 

D. K 249 II 7.5M F.D 
C. H 24.9 II 75M F. D. C. B 
E. J 24.9 II 7.5M All 

W 49.9 II 1M All 
X 75 {J BOOK All 
y 100 II 600K All 
Z 200 !! 400K All 

FOOTNOTES 
(1) Listed on QPL 55182 for Charactellsllcs H. J. K. C. & E 
(2) Listed on QPL 55182 for Characlellsllcs H. J. & K. 
(3) Listed on QPL 55182 for Charactellstlcs C & E 

STYLE 

50 

S5 

57 

60 

65 

70 

RESISTANCE VALUE 
First three digits ore significant. Fourth digit is number of zeros to foJlow. Must 
always be four digits. Use R to signify decimal when necessary. If more thon 
three significant digits are required, round off and show exact value in paren
thesis after failure rate code as shown by sample port number. 

RESISTANCE TOI£RANCE 
f ± 1% 
D '" .5% 
e '" .25% 
B ::!:: .1% 
(05) '" .05% (49.9 !l min.) 

STYlE POWER RATING 
@70oe @ 125°C 

50 IflOW 1120W 
55 115 W I/iOW 
57 114 W 118 W 
60 114 W 118W 
65 112 W 1/4W 
70 3/4 W 1/2 W 

fAILURE RATE 
M 1 % per 1000 hours. 
P .1% per 1000 hours. 
R .01% per 1000 hours. 
S .001"10 per 1000 hours. 

MAXIMUM VOLTAGE 

200V 
lO0V 
2SOV 
250 V 
30DV 
350V 

PHYSICAL PARAMETERS 

Construction Maximum Maximum Lead Lead Lead 
Types Body Body Materials Length Diameter 

Available Lenglh Diameter Available 

C (2) 195" .070" N. C. D. S 1.0" 016" 

H (1) 340" 115" N. S 1.5" .025" 
C (2) 300" 09B" N. C. D. S 1.S" .02S" 
M 2BO" .125" N. C. D. S 1.5" 025" 

H (3) 340" .152" N. S 1.25" .020" 

H (1) 455" 150" N. S 1.5" 0.25" 
C 340" 110" N. C. D. S 1.5" .025" 
M (2) 410" 135" N. C. D. S 1.5" 025" 

H (1) .665" .240" N. S 15" .025" 
C .535" 140" N. C. D. S 1.5" .025" 
M .610" 215" N. C. D. S 1.5" 025" 

H (1) .800" 245" N. S 1.5" 032" 
C 620" 165" N. C. D. S 1.S" 032" 
M .740" .2BO" N. C. D. S 1.5" .032" 

4700 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

ALL NEW with this 
edition of EEM 

GET 
.............. -------------ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order. please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Type 90 TypeS 

TypeR TypeBT 

TypeF 

Type85 Typ'l94 
TypeN TypeY 

SPECIFICATIONS 
ReeItance ........ nce VoIUge Operating 

C_ 

Twe 
Publication E1 __ tand 

Ra .... and p- Rating Temperature T ...... I DlmenaI_ Enc:I_ 
Number AdJuatment fo.ance (RMSor ...... T".. Inlne .... 

T_ DC) (mUll ...... ) 

Cermet 10 Ohms to 0.5Wal! -55"C to 0.25 (6.35) 
81 EC5731·2.1 Single 1 Megohm at70"C 300V + 125°C 

Diameter by 
Tum ±10%. ±20% 0.25 (6.35) Immersion 

10 Ohms to L 0.4 (10) Sealed 
Cermet 0.5Wal! -55"C to 15 EC5735-2.1 Muhi-Turn 2 Megohms at70"C 300V + 125"C 

H 0.42 (10.7) 
±10%. ±20% W 0.21 (5.3) 

Cermet 100 Ohms to 
0.5Wal! L 0.466 (11.9) 

90 EC5770-2.1 Single 2 Megohms at70"C 
200V 

-55"C W 0.393 (10.0) 
Open 

1.0 Wall + 125"C Frame 
Tum ±20% at4O"C 

o 0.228 (5.8) 
Pin 

10 Ohms to 0.5Wal! L 0.76 (19.3) Cermet at 70"C -55"C M EC5774-2.1 Multi-Tum 2 Megohms 0.75 Wall + 125°C 
H 0.45 (11.55) 

±10%. ±20% at 25"C 
WO.2 (5.08) 

Cermet 50 Ohms to 
0.5Wal! -65"C 

0.375 (9.52) 
S EC5720-2.1 Single 1 Megohm 

at85"C 
300V 

+ 150°C 
Diameter by 

Turn i5%, i10% 0.375 (9.52) 

N EC5815·2.1 
-55°C to 

L 1.250(31.75) Immersion Composition 100 Ohms to 0.25 Watt + 100°C 
Multi-Turn 2.5 Megohms 

at 70·C 
H 0.359 (9.13) Sealed 

R EC5820-2.1 ±10%. ±20% -55°C to Pin or W 0.250 (6.35) 
+ 125"C Solder Lug 

0.25 Watt -55"C to Pin or 
0.500 (12.70) 

F EC58Q6-2.1 at70"C + 120°C Solder Lug 
Diameter by 

0.531 (13.49) 
Composition 100 Ohms to 

Front: 3 Lugs Single 5 Megohms 
T\lm ±10%. ±20% Consult -40°C to 

Rear: 3 Pins 0.500 (12.70) 
Dust and Splash 

BY EC5920-2.1 Factory + 120°C 
or Diameter by Resistant 

Front: 2 Pins 0.535 (13.59) 
Rear: 2 Pins 

0.25Wal! -55°C to Pin or 
0.500 (12.70) 

Dust and Splash y EC5828·2.1 at 5O"C 
350V + 100°C Solder Lug 

Diameter by Resistant 
0.359 (9.13) 

_ ALLEN-BRADLEY 
EI Paso, Texas 79935 
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4750 

Series 70 MOD POT- -. 
Modular design innovated by 
Allen-Bradley offers almost 
unlimited combinations: single, 
dual, triple or quadruple 
sections_ Options include PC 
solder lug terminals, variety of 
switches, vemier drives, 
concentric shafts, hot-molded 
composition, cermet or 
conductive plastic resistance 
elements. 

Type J (RV4 and 2RV7) -
Standard of the industry for 
quality. Hot-molded 
composition, 50 ohms to 
5 megs, ±10% and ±20% 
(special values to 1000 megs 
available), 2.25W at 70°C, 
single, dual, triple sections 
available. Switch for single 
or dual sections. 

Type G (RV6) - Hot-molded 
composition, 100 ohms to S 
megs, ±1O% and ±20%,0.SW 
at 70° C, single section 
available with or without SPST 
switch. . 

Type W (RV6) - Hot-molded 
composition, 100 ohms to S 
megs, ± 10% and ±20%, O.SW 
at 70° C; single section. 

Type WP - Pin-terminal 
version of Type W. Suited for 
printed circuit board mounting. 

Type WR - Radial-lead 
version of Type W. Available 
with or without switch. Switch 
versions offer contacts that 
close at start of ciockwise 
rotation (TYPE WRS) or with 
switch with contacts that close 
at start of counter-clockwise 
rotation (TYPE WRH). 

Type SP - Cermet, SO ohms 
to I meg, ±IO%, I.OW at 
70° C, single section. Only 3/8 
inch diameter. 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

Series 72 MOD POT- -
Similar to 
Series 70, except the 
bushing and shaft are 
non-metallic. 
Available in single or 
dual combination 
only. 

Series 73 MOD POT" -
Similar to 
Series 70, except the 
bushing is of a more 
economical design. 
Available in single, 
dual, triple or 
quadruple sections. 

Type EJ - Extra long life 
version of the Type J with 
rotational life exceeding one 
million rotations, single or dual 
configurations. Slip clutch 
available. 

Type M - Miniature 
conductive plastic. 100 ohms to 
1 meg., ±20%, 0.1 W at 40° C, 
single and dual sections 
available. Switches optional. S 
terminal options. Non-metallic 
case, bushing and shaft. 

Type 2000 - Designed cost
effective in conductive plastic. 
250 ohms to 1 meg, ± 20%, 
0.5Wat 700 C single section. 
3 terminal options. Sealed for 
board washing. Non-metallic 
case and shaft. Choice of 
bushing. 

Standard options for most types include linear and 
non ·linear tapers, a variety .of shafts, bushings, shaft 
endings,. shaft lengths, and hardware. 

Types J and the multi-section MOD POT® with 
composition tracks are well suited for attenuator 
applications. 

4750 

I) ALLEN-BRADLEY 
EI Paso, Texas 79935 

A·1994 For manufacturers' sales offices, see yellow pages EEM 1985 



4750 

SPECIFICATIONS 

Publ~ 
c:III:lon Reslst..ce 

T!1J18 Number EI_ 

Cermet 

Series . Hot·MoIded 
70 EC5:>70·2.1 CompositIon 

Conductive 
Plastic 

Connet 

Series Hot·Molded 
72 EC5670·2.1 Composition 

- Conductive 
Plastic 

Cermel 

Series Hot·MoIded 
73 EC567()'2.1 Composition 

Conductive 
Plastic 

J(RV4 
and2RV7) EC5607-2.1 

EJ EC562()'2.1 

G(RV6) EC5605·2.1 Hoi-Molded 
Composition 

W(RV6) EC5612-2.1 

WR EC5650-2.1 

SP EC5640-2.1 Cermet 

M EC561O·2.1 

Conductive 
Plastic 

2000 EC5680-2.1 

B All depth dimensions are maximum. 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Pow. 
Resistance RIII:lng 
Range and (LIn_ 
Tolerance T ... erI 

lOOOhmsto 2.0 Watts 
5 Megohms @ 70" C 

±10% 

50 Ohms to 1.0 Watt 
.10 Megohms @ 70°C 
±10%. ±20% 

100 Ohms to 0.5 Watt 
1 Megohm @7O"C 

±Io%' ±20% 

100 Ohms to 1.0 Watt 
5 Megohms @ 70" C 

±10% 

50 Ohms to 0.5 Watt 
10 Megohms @ 70" C 
±10%' ±20% 

100 Ohms to 0.25 Watt 
1 Megohm @ 70" C 

±Io%' ±20% 

100 Ohms to 2.0 Watts 
5 Megohms @ 700C 

±10% 

50 Ohms to 1.0 Watt 
10 Megohms @700C 
±10%, ±20% 

100 Ohms to O.SWatt 
1 Megohm @ 70° C 

·±10%. ±20% 

50 Ohms to 
SMegohms 

2.2SWatts 
@700C 

±\(l%. ±20% 
2.2SWatts 
@ 700C 

O.SWatt 
@ 70°C 

100 Ohms to O.SWat! 
SMegohms @700C 

±IO%. ±20% 

O.SWatt 
@ 70°C 

50 Ohms 10 
1 Megohm 1.0 Watt 

±10% @700C 
(S% available) 

100 Ohms to 0.1 Watt 
I Megohm @400C 

±20% 

250 Ohms to 
0.5 Watt 1 Megohm 

±20% @ 70°C 

Conductive Plastic, 
Cermet and Hot-Molded 
Carbon Composition 
Panel 
Potentiometers 

Voltage Case 
RIII:lng Operlll:lng Number of DImensions 

(RMSor Temperillure Sections Inlnc:he& 
DC) Range Allallable (mUIImeters) Endooure 

55° Cto 
+150" C 

1.2. 
-55° Cto 3or4 
+120° C 

0.625 (15,88) 
Square 

Lug terminals: 
0.594 (15,08) 

-55° Cto 
lor2 

Deep 
350\1 +100° C Pin tenninals: 

0.625 (15,88) 
Dust Deep 
and (Single 

Splash Section) 
Resistanl 

-55° Cto 1. 2. 
+120° C 3or4 

O.62SI1S,88) 
1,2or3 Deep by 

SOCN -55° C 10 1.\56 (29.36) 

+120° C Diameter 

lor2 
(Single 

Section)D 

For Gand W: 

-55° CIO 
0.469 (11,91) Deep 

ForWR: 
+120° C I 

0.422 (10.72) Deep 
by 

0500 (12.701 Immersion 
Diameter Sealed 

350\1 Above dimenSions 

-55° Clo 
for types 

+120° C 
G and WR do not 

I include the Dust and Splash 
available switch Resistant 

optionD 

0.438 (11.111 
30CN -65° Cto Deep by Immersion 

+150" C 0.37S (9.52) Sealed 
Diameter 

2So Cto 0.394 (10,0) Dust and Splash 
9(N +100° C lor2 Cubed Resistant 

All Versions 

-55°·Cto 0,625 (i5.88) Sealed for 
350V 1 

+12SoC Square Board Washing 

ALLEN-BRADLEY 
EI Paso, Texas 79935 

EEM 1985 For manufacturers' sales offices, see yellow pages A·1995 
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4750 

Resistance 
Range 

Resistance 
Tolerance* 

Contact 
Resistance 
Variation 

AdJustability 

Insulation 
Resistance 
500 VDC 

Power 
Rating 

Temperature 
Range 

Temperature 
Coefficient 

Seal Test 

Load Life 
(1000 hrs.) 

Mechanical 
Life 

Electrical 
Adjustment 

Mechanical 
Stops 

, Terminals 

4 

A-1996 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BOURNS'TRIMPOT, 1200 Columbia Avenue, Riverside, CA 92507 
TWX 910-332-1252, CBl BOURNSINC, TLX 676-423 -,TEL (714) 781-5050 

BOURNS® RECTANGULAR MUL TITURN TRIMMING POTENTIOMETERS 
TRIMPOT$ TRIMMING POTENTIOMETERS ' 

3005P 
3/4" long, 0.16" wide, 
0.31" high 
Industrial grade 

I 

Wirewound 

10 to 50,000 ohms 

± 10% standard 

N/A 

Within resolution 

100 megohms 
minimum 

1.0 watt @ 40°C 

-65°C to +125°C 

±50ppm/oC 
maximum 

85°C FLUORINERT* * 

1.0 watt @ 40°C 

200 cycles 

20 turns nominal 

Wiper idles 

1 PC pin style 
(shown) 

*Closer tolerances available. 

3057 
1-1/4"long, 0.19" wide, 
0.315" high 
Industrial & Military grade 
(RT12, RTR12) 

10 to 50,000 ohms 

± 5% standard 

N/A 

Within resolution 

1000 megohms 
minimum 

1.0 watt @ 70°C 

-55°C to +150oC 

±50ppm/oC 
maximum 

85°C FLUORINERT* * 
(pin styles only) 

1.0 watt @ 70°C 

200 cycles 

22 turns nominal 

Wiper idles 

2 PC pin styles 
1 solder lug 

1 flexible leads 

**Fluorinert is a registered trademark of 3M Company. 

20 
0.787" long, 0.080" wide, 
0.185" high 
Industrial grade 
SIP type 

Cermet 

10 ohms to 5 megohms 

± 10% standard 

1.0% or 1 ohm 
(whichever is greater) 

0.01% V.R. 

100 megohms 
minimum 

0.25 watt @ 70°C 
(250 volt maximum) 

-55°C to +125°C 

± 100ppm/oC 
maximum 

(50 ohms and up) 

85°C FLUORINERT* * 

0.25 watt @ 70°C 

200 cycles 

15 turns nominal 

Wiper idles 

1 PC pin style 
(shown) 

3006 
3/4" long, 0.19" wide, 
0.25" high 
Industrial grade 

10 ohms to 2 megohms 

± 10% standard 

1.0% or 1 ohm 
(whichever is greater) 

0.01% V.R. 

100 megohms 
minimum 

0.75 watt @ 70°C 
(400 volt maximum) 

-55°C to + 125°C 

±100ppm/oC 
maximum 

85°C FLUORINERT** 

0.75 watt @ 70°C 

200 cycles 

15 turns nominal 

Wiper idles 

3 PC pin styles 

Specifications subject to change without notice. 
(continued on next page) 

For manufacturers' sales offices, see yellow pages EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

® 
J30'URNS 

BOURNS® RECTANGULAR MUL TITURN TRIMMING POTENTIOMETERS (continued) 
TRIMPOT<I> TRIMMING POTENTIOMETERS 

3009 
3/4" long, 0.19" wide, 
0.35" high 
Industrial grade 

-
Cermet 

10 ohms to 2 megohms 

± 10% standard 

1.0% or 1 ohm 
(whichever is greater) 

0.01% V.R. 

100 megohms 
minimum 

0.75 watt @ 70°C 
(400 volt maximum) 

-55°C to +125°C 

± 100ppm/oC 
maximum 

85°C FLUORINERP" 

0.75 watt @ 70°C 

200 cycles 

15 turns nominal 

Wiper idles 

2 PC pin styles 

"Closer tolerances availabl.e. 

3059 
1-1/4" long, 0.19" wide, 
0.315" high 
Industrial & Military grade 
(RJ12, RJR12) 

".: .. ' 

; 1 , 

10 ohms to 2 megohms 

± 10% standard 

1.0% or 1 ohm 
(whichever is greater) 

0.01% V.A. 

1 ,000 megohms 
minimum 

1.0 watt @ 70°C 
(400 volt maximum) 

-55°C to +150oC 

± 100ppm/oC 
maximum 

85°C FLUORINERT"" 
(pin styles only) 

1.0 watt @ 70°C 

200 cycles 

22 turns nominal 

Wiper idles 

2 PC pin styles 
1 solder lug 

1 flexible leads 

""Fluorinert is a registered trademark of 3M Company. 

3082 
1/2" long, 0.10" wide, 
0.15" high 
Industrial & Military grade 
(RJR28) 

10 ohms to 2 megohms 

± 10% standard 

3.0% or 3 ohms 
(whichever is greater) 

0.03% V.A. 

1 ,000 megohms 
minimum 

0.6 watt @ 25°C 
(300 volt maximum) 

-65°C to + 150°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT"" 

0.6 watt @ 25°C 

200 cycles 

10 turns nominal 

Wiper idles 

1 PC pin style 
(shown) 

10 ohms to 5 megohms 

± 10% standard 

1.0% or 1 ohm 
(whichever is greater) 

0.01% V.A. 

1,000 megohms 
minimum 

1.0 watt @ 70°C 
(400 volt maximum) 

-55°C to + 150°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT"· 

1.0 watt @ 70°C 

200 cycles 

20 turns nominal 

Wiper idles 

1 PC pin style 
(shown) 

Specifications subject to change without notice. 5 
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Resistance 
Range 

Resistance 
Tolerance· 

Contact 
Resistance 
Variation 

Adjustabllity 

Insulation 
Resistance 
500 VDC 

Power 
Rating 

Temperature 
Range 

Temperature 
Coefficient 

Seal Test 

Load Life 
(1000 hrs.) 

Mechanical 
Life 

Electrical 
Adjustment 

Mechanical 
Stops 

Terminals 

6 

A-1998 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BOURNS® SQUARE MUL TITURN TRIMMING POTENTIOMETERS 
TRIMPOT~ TRIMMING POTENTIOMETERS 

3250 
112" square 
0.23" thick maximum 
Industrial & Military grade 
(RT22, RTR22) 

I 

Wirewound 

10 to 50,000 ohms 

± 5% standard 

N/A 

Within resolution 

1 ,000 megohms 
minimum 

1.0 watt @ 70°C 

- 65°C to + 150°C 

±50ppm/oC 
maximum 

85°C FLUORINERT* * 
(pin styles only) 

1.0 watt @ 70°C 

200 cycles 
/ 

25 turns nominal 

Wiper idles 

3 PC pin styles 
1 flexible leads 

* Closer tolerances available. 

3260 
114" square 
0.185" thick maximum 
Industrial & Military grade 
(RT26) 

10 to 25,000 ohms 

± 5% standard 

N/A 

Within resolution 

1 ,000 megohms 
minimum 

0.25 watt @ 85°C 

-65°C to +150 0 C 

±50ppm/oC 
maximum 

85°C FLUORINERT* * 

0.25 watt @ 85°C 

200 cycles 

11 turns nominal 

Wiper idles 

2 PC pin styles 

**Fluorinert is a registered trademark of 3M Company. 

3290 
3/8" square 
0.16" thick maximum 
Industrial & Military grade 
(RT24, RTR24) 

10 to 25,000 ohms 

± 5% standard 

N/A 

Within resolution 

1,000 megohms 
minimum 

1.0 watt @ 70°C 

-65°C to +150 0 C 

±50ppm/oC 
maximum 

85°C FLUORINERT* * 

1.0 watt @ 70°C 

200 cycles 

. 25 turns nominal 

Wiper idles 

3 PC pin styles 

3252 
1/2" square 
0.23" thick maximum 
Industrial & Military grade 
(RJ22) 

Cermet 

10 ohms to 2 megohms 

± 10% standard 

2.0% or 2 ohms 
(whichever is greater) 

0.01% V.A. 

1,000 megohms 
minimum 

1.0 watt @ 70°C 
(400 volt maximum) 

-65°C to + 150°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT** 

(pin styles only) 

1.0 watt @ 70°C 

200 cycles 

22 turns nominal 

Wiper idles 

3 PC pin styles 
1 flexible leads 

.. 
Specifications subject to change Without not!ce . 

(continued on next page) 

For manufacturers' sales offices, see yellow pages EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURNS® SQUARE MUL TITURN TRIMMING POTENTIOMETERS (continued) 
TRIMPOT@ TRIMMING POTENTIOMETERS 

3262 3266 3292 3296 3299 
1/4" square 
0.185" thick maximum 
Industrial & Military grade 
(RJ26, RJR26) 

Cermet 

10 ohms to 1 megohm 

± 10% standard 

3.0% or 3 ohms 
(whichever is greater) 

0.02% V.R. 

1,000 megohms 
minimum 

0.25 watt @ 85°C 
(300 volt maximum) 

-65°C to +150°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT*" 

0.25 watt @ 85°C 

200 cycles 

12 turns nominal 

Wiper idles 

3 PC pin styles 

1/4" square 
0.185" thick maximum 
Industrial grade 

10 to 500,000 ohms 

± 10% standard 
(no optional tolerance) 

3.0% or 3 ohms 
(whichever is greater) 

0.02% V.A. 

1,000 megohms 
minimum 

" 

0.25 watt @ 85°C 
(300 volt maximum) 

-55°C to +125°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT"" 

0.25 watt @ 85°C 

200 cycles 

12 turns, nominal 

Wiper idles 

2 PC pin styles 

"Closer tolerances available. 
**Fluorinert is a registered trademark of 3M Company. 

10 ohms to 1 megohm 

± 10% standard 

3.0% or 3 ohms 
(whichever is greater) 

0.01% V.R. 

1,000 megohms 
minimum 

0.5 watt @ 85°C 
(400 volt maximum) 

-65°C to + 150°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT"" 
(pin styles only) 

0.5 watt @ 85°C 

200 cycles 

22 turns nominal 

Wiper idles 

3 PC pin styles 
1 flexible leads 

3/8" square 
0.202" thick maximum 
Industrial grade 

10 ohms to 5 megohms 

± 10% standard 

3.0% or 3 ohms 
(whichever is greater) 

0.01% V.R. 

1,000 megohms 
minimum 

0.5 watt @ 70°C 
(300 volt maximum) 

_55°C to + 125°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT"" 

0.5 watt @ 70°C 

200 cycles 

25 turns nominal 

Wiper idles 

5 PC pin styles 

3/8" square 
0.25" thick maximum 
Industrial grade 

10 ohms to 5 megohms 

± 10% standard 

3.0% or 3 ohms 
(whichever is greater) 

0.01% V.R. 

1 ,000 megohms 
minimum 

0.5 watt @ 70°C 
(300 volt maximum) 

-55°C to + 1?5°C 

± 100ppm/oC 
maximum 

85°C FLUORINERT"" 

0.5 watt @ 70°C 

200 cycles 

25 turns nominal 

Wiper idles 

5 PC pin styles 

Specifications subject to change without notice. 

4750 

7 
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4750 

Re.'.tance 
Range 

Resistance 
Tolerance 

Contact 
Resistance 
Variation 

Adjustability 

Insulation 
Re.,.tance 
500WC 

Power 
Rating 

Temperature 
Range 

Temperature 
CoeHlclent 

Seal Teat 

Load ute 
(1000 hours) 

Mechanical ute 

Adjust Angle 

MechAngie 

Termlnala 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURNS® SINGLE-TURN TRIMMING POTENTIOMETERS 
TRIMPOT~ and ~~ TRIMMING POTENTIOMETERS 

3305 3345 3323 3325 3329 
5/16" diameter 
0.195" high max. 
(top adjustment) 
Industrial grade 
Sealed 

Wirewound 

10 to 25,000 
ohms 

± 5% standard 

N/A 

Within resolution 

500 megohms 
minimum 

0.5watt @ 70°C 

-55°C to 
+ 125°C . 

±70ppm/oC 
maximum 

(200 ohms up) 

Dustproof, 
splashproof ID 

0.5 watt @ 
70°C 

200 cycles 

280° nominal 

300° nominal 

2 PC pin styles 

1/2" diameter 
0.25" high max. 
(top adjustment) 
Industrial grade 

10 to 50,000 
ohms 

± 5% standard 

N/A 

Within resolution 

1,000 megohms 
minimum 

1.Owatt @ 70°C 

-55°C to 
+ 150,oC 

±50ppm/oC 
maximum 

(100 ohms up) 

85°C 
FLUORINERT* * 

1.0 watt @ 
70°C 

200 cycles 

300° nominal 

310° nominal 

2 PC pin styles 
2 thumbwheol 

types 

114" square 
0.22" high max. 
(top adjustment) 
Industrial grade 

• 1 "' 

Cermet 

20 ohms to 
2 megohms 

± 20% standard 

1.0% or 3 ohms 
(whichever is 

greater) 

0.05% V.A. 

1,000 megohms 
minimum 

0.5watt @ 70°C 
(300 volt max.) 

-55°C to 
+ 125°C 

± 100ppm/oC 
maximum 

85°C 
FLUORINERT** 

0.5 watt @ 
70°C 

200 cycles 

240° nominal 

275° nominal 

5 PC pin styles 

\ 

II 

1/4" diameter 
0.23" high max. 
(top adjustment) 
Surface Mounted 
Trimmer (SMT) 
Industrial grade 

10 ohms to 
1 megohm 

± 10% standard 

3.0% or 3 ohms 
(whichever is 

greater) 

0.050Al V.R. 

1,000 megohms 
minimum 

0.5watt @ 85 °C 
(300 volt max.) 

-55°C to 
+ 150°C 

(operating) 
+215°C/3 mins 

(proceSSing) 

±100ppm/oC 
maximum 

85°C 
FLUORINERT* * 

0.5 watt @ 
85°C 

200 cycles 

240° nominal 

260° nominal 

-
1 tol' 

adjust style 
2 side-

adjust styles 

114" diameter 
0.25" high max. 
(top adjustment) 
Industrial & 
Military grade 
(RJ50, RJR50) 

10 ohms to 
1 megohm 

± 10% standard 

3.0% or 3 ohms 
(whichever is 

greater) 

0.05% V.A. 

1,000 megohms 
minimum 

0.5watt @ 85°C 
(300 volt max.) 

-55°C to 
+ 150°C 

± 100ppm/oC 
maximum 

85°C 
FLUORINERT* * 

0.5 watt @ 
85°C 

200 cycles 

240° nominal 

260° nominal 

5 PC pin styles 

4750 

3339 
5/16" diameter. 
0.26" high max. 
(top adjustment) 
Industrial grade 

10 ohms to 
1 megohm 

± 10% standard 

3.0% or 3 ohms 
(whichever is 

greater) 

0.03% V.A. 

1,000 ·megohms 
minimum 

0.5watt @ 85°C 
(300 volt max.) 

-55°C to 
+ 150°C 

± 100ppm/oC 
maximum 

85°C 
FLUORINERT* * 

0.5 watt @ 
85°C 

200 cycles 

4 tums nominal 

Wiper idles 

3 PC pin styles 

8 'Closer tolerances available. Specifications subject to change Without notice. 
"Fluorinert is a registered trademark of 3M Company.. (continued on next page) 
ID Performance not guaranteed after exposure to printed circuit board cleaning procedures. 

A·2000 For manufacturers' sales offices, see yellow pages EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

® 
J30'URNS 

BOURNS® SINGLE-TURN TRIMMING POTENTIOMETERS (continued) 
TRIMPOT@ and J;J@ TRIMMING POTENTIOMETERS 

3304 3306 3309 3352 3359 3386 
4mm diameter 
2.5mm high max. 
Surface Mounted 
Trimmer (SMT) 
Industrial grade 

Cermet 

500 ohms to 
1 megohm 

± 25% standard 

5% maximum 

N/A 

N/A 

0.1watt @ 70°C 
(20 volt max.) 

-20 0 e to 
+70 0 e 

±250ppm/oe 
nominal 

N/A 

0.1watt @ 
70 0 e 

20 cycles 

230° nominal 

N/A 

Solderable pads 

6mm diameter 
9.1 mm high max. 
(top and side 
adjustment) 
Industrial grade 

• :1 

100 ohms to 
1 megohm 

± 25% standard 

3% maximum 

N/A 

N/A 

0.3watt @ 70°C 
(100 volt max.) 

-20 0 e to 
+70 0 e 

±200ppm/oe 
maximum 

Dust resistant, 
splash resistant CD 

0.3 watt @ 
70 0 e 

N/A 

160° nominal 

N/A 

Solderable pins 

'Closer tolerances available. 

9mm diameter 
13mm high max. 
(top and side 
adjustment) 
Industrial grade 

100 ohms to 
2 megohms 

± 25% standard 

3% maximum 

N/A 

N/A 

0.5watt @ 70°C 
(350 volt max.) 

-20 0 e to 
+70 0 e 

, 
±200ppm/oe 

«500k) 
±300ppm/oe 

(~500k) 

Dust resistant, 
splash resistant CD 

0.5watt @ 
70 0 e 

N/A 

220° nominal 

N/A 

Solderable pins 

"Fluorinert is a registered trademark of 3M Company. 

3/8" diameter 
0.39" high max. 
(side adjustment) 

~ .. , 
", 

, '. ~ 

10 ohms to 
5 megohms 

± 20% standard 

1.0% or 1 ohm 
(whichever is 

greater) 

0.1% V.R. 

10 megohms 
minimum 

0.75watt @ 40°C 
(250 volt max.) 

-55°e to 
+125°e 

± 100ppm/oe 
maximum 

(1K and up) 

No 
CD 

0.5 watt@ 
85°C 

200 cycles 

205° nominal 

225° nominal 

7 pe pin styles 

CD Performance not guaranteed aiter exposure to printed circuit board cleaning procedures. 

3/8" diameter 
0.5" high max. 
(side adjustment) 
Industrial grade 

10 ohms to 
2 megohms 

± 20% standard 

2.0% or 3 ohms 
(whichever is 

greater) 

0.1% V.R. 

N/A 

0.75watt @ 40°C 
(250 volt max.) 

-65°e to 
+ 125°C 

± 100ppm/oe 
maximum 

No CD 

0.5 watt @ 
70 0 e 

500 cycles 

230° nominal 

270° nominal 

2 PC pin styles 

3/8" square 
0.2" thick max. 
Industrial grade 

10 ohms to 
2 megohms 

± 10% standard 

1.0% or 1 ohm 
(whichever is 

greater 

0.05% V.R. 

1,000 megohms 
minimum 

0.5watt @ 85°C 
(300 volt max.) 

-55°e to 
+ 125°e 

± 100ppm/oe 
maximum 

85°C 
FLUORINERT* * 

0.5 watt @ 
85°e 

200 cycles 

280° nominal 

310° nominal 

12 pe pin styles 

.. SpeCIficatIOns subject to change without notice. 9 
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4750 

A'2002 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURNS® TRIMMERS 
PANEL CONTROLS 

RESISTOR NETWORKS 
PRECISION POTENTIOMETERS 

·IN STOCK FROM 

CHARLOTTE,NC HUNTSVILLE, AL 
(704) 527-8188 (205) 837-9300 

ELK GROVE VILLAGE, IL INDIANAPOLIS, IN 
(312) 437-0680 (317) 849-7300 

CLEVELAND,OH LEXINGTON, MA 
(216) 587-3600 (617) 861-9200 

NORWALK, CT LIVONIA, MI 
(203) 853-1515 (313) 525-1800 

DALLAS,TX PINE BROOK, NJ 
(214) 386-7300 (201) 575-3510 

Pionetlr 
DAYTON,OH PITTSBURGH, PA 
(513) 236-9900 (412) 782-2300 

HORSHAM,PA . FAIRPORT, NY 
(215) 674-4000 (716) 381-7070 

NORCROSS,GA 
(404) 448-1711 ALTAMONTE SPRINGS, FL MINNETONKA, MN 

(305) 834-9090 (612) 935-5444 

AUSTIN, TX 
(512) 835-4000 FORT LAUDERDALE, FL GAITHERSBURG, MD 

(305) 771-7520 (301) 921-0660 

VESTAL,NY 
(607) 748-8211 HOUSTON, TX WOODBURY, NY 

(713) 988-5555 (51.6) 921-8700 

4750 
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4750 

Resistance 

POwer Rating 
@ 70 De 
Independent 
Linearity 

Rotational 
Life 

Size 

Resistance 

Power Rating 
@ 70 De 
Independent 
Linearity 

Rotational 
Life 

Size 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURNS PRECISIONS/CONTROLS, 1200 Columbia Avenue, Riverside, CA 92507 
TWX 910-332-1252, CBl BOURNSINC, TLX 676-423 • TEL (714) 781-5050 

BOURNS® MUL TITURN PRECISION POTENTIOMETERS 
3543 3545 3700/3701 3750/3751 3500/3501 

4750 

3540 
3-Turn 
Wirewound 

5-Turn 
Wirewound 

10-Turn 10-Turn 10-Turn 10-Turn 
Wirewound/Hybrid Wirewound/Hybrid Wirewound/Hybrid Wirewound 

,---------, 

20 to SOk ohms 

1.0 watt 

±0.2S% 

0.3x1Q6 revolutions 

7/8" diameter 
x 3/4" 

3541 
10-Turh 
Hybrid 

1 k to 100k ohms 

2.0 watts 

±0.2S% 

4x1Q6 revolutions 

7/8" diameter 
x 3/4" 

3700 3750 3500 
50 to 50k ohms 100 to 100k ohms 1 00 to 100k ohms SO to 200k ohms 100 to 100k ohms 

3701 3751 3S01 
1 k to 50k ohms 1 k to 50k ohms 1k to 100k ohms 

1.S watts 1.0 watt 1.0 watt 2.0 watts 2.0 watts 

±0.2S% ±0.2S% ±0.25% 3500 ±0.2% ±0.25% 
3501 ±0.25% 

3700 3750 3500 
0.5x1 Q6 revolutions 1x106 revolutions 1 x1 06 revolutions 2x106 revolutions 1x106 revolutions 

3701 3751 3501 
4x106 revolutions 4x106 revolutions 4x106 revolutions 

7/8" diameter 1/2" diameter 1/2" diameter 7/8" diameter 7/8" diameter 
x 3/4" x1" x 1" x1" x 3/4" 

3550/3551 3590 3400 83/84 
10-Turn 
Wirewound/Hybrid 

3550 
100 to 200k ohms 

3551 
1 k to 100k ohms 
3550 2.S watts 
3551 2.0 watts 

±0.2% 

3550 
2x106 revolutions 

3551 
4x106 revolutions 

7/8" diameter 
x 1-9116" 

10-Turn 
Wirewound 

200 to 100k ohms 

2.0 watts @ 40°C 
o watts @ 12SoC 

±0.2S% 

1x106 revolutions 

7/8" diameter 
x 3/4" 

10-Turn 
Wirewound 

100 to 500k ohms 

5.0 watts @ 40°C 

±0.1S% 

2x106 revolutions 

1-13/16" diameter 
x 1-3/4" 

10-Turn 
Wirewound/Hybrid 

Wirewound 
200 to 100k ohms 

Hybrid 
1k to 100k ohms 

1.0 watt 

±0.2S% 

Wirewound 
1x106 revolutions 

Hybrid 
4x106 revolutions 

S/8" square 
x 3/4" 

Specifications subject to change without notice. 11 
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4750 

Resistance 

Power Rating 
@ 70 De 
Independent 
Linearity 

Rotational 
Life 

Size 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURNS® SINGLE-TURN PRECISION POTENTIOMETERS 

6534 
Conductive Plastic 
Servo Mount 

1k to 100k Qhms 

1.0 watt 

±0.5% 

25,000,000 shaft 
revolutions 

7/8" diameter 
x 1S/32" 

6637/6638. 
Conductive Plastic 
Bushing Mount 

1 k to 100k ohms 

1.0 watt 

±1.0% 

10,000,000 shaft 
revolutions 

7/8" diameter 
x 7116" 

6538 
Conductive Plastic 
Servo Mount 

1.0 watt 

±1.0% 

20,000,000 shaft 
revolutions 

7/8" diameter 
x 15/32" 

6657 
Conductive Plastic 
Bushing Mount 

1k to 100k ohms 

1.5 watts 

±1.0% 

10,000,000 shaft 
revolutions 

1-S/16" diameter 
x S/8" 

-

6574 
Conductive Plastic 
Servo Mount 

1k to 100k ohms 

2.0 watts 

±.25% 

25,000,000 shaft 
revolutions 

·2" diameter 
x 3/5" 

BOURNS® DIALS; PUSHBUTTON AND KNOBPOT® POTENTIOMETERS 

4750 

PUSH-BUTTON Decades Model Resistance Resolution 
POTENTIOMETERS 
3680 Series 

1 3681 10 to 10k ohms 10% 
2 3682 100 ohms to 1 megohm 1.0% 

Cermet 3 3683 1k ohms to 1 megohm 0.1% 
4 3684 10k ohms to 1 megohm 0.01% 
5 3685 100k ohms to 1 megohm 0.001% 

KNOBPPT® Power DIALS 
POTENTIOMETERS Resistance Rating Diameter 

12 

A·2004 

3600 
Wirewound 

3610 
Wirewound 

3640 
. Wirewound 

3650 
Wirewound 

100 to 1.5 watts 3/4" H-507-6 
100k ohms @ 25°C 7/8" diameter 

100 to 1.5 watts' 7/B" H-490 
100k ohms @ 25°C 1" diameter 

100 to 2.5 watts 1-1/4" CT23 
100k ohms @ 25°C 1-1116" diameter 

100 to 2.S watts 1-1/4" CT26 
100k ohms @ 2SoC 1-114" diameter 

For manufacturers' sales offices, see yellow pages EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

BOURNS® PANEL CONTROLS 
81/82 87/88 

.5/8" square • 5/8" square 

.Modular .Modular 
construction construction 

.Single or .Single or 
multiple multiple 
sections sections 

85/86* 91/92/931 97/98/99 * 385113852 3862 
94/95 

'!.~~".' .. ' . 
. '" :.-

~ -
. , ~ . 

.5/8" square .5/8" square .5/8" square .3/4" diameter .112" diameter 

.Modular .Modular .Modular .1/4" depth .Rear 
construction construction construction terminals 

.Multiple .Single or .Single section .Single section 
sections dual sections 

.Linear or audio .Semi-precision .OPST and .Linear or audio .OPST and ·Linear or audio .Linear taper 
tapers 

.Concentric or 
single shafts 

.Cermet 

.Conductive 
plastic 

SWITCH TYPE 

Type Detent 

DPST CW 

CCW 

DPDT CW 
CCW 

Model 

Element Type 

Taper 

Available 
Resistance 
Range 

Model 

Element Type 

Taper 

Available 
Resistance 
Range 

EEM 1985 

linear tapers OPOT rotary tapers OPOT rotary tapers 
switches* switches 

.Concentric or .Concentric or .Single plastic .Single shaft .Single shaft .118" diameter 
single shafts single shafts shaft single shaft 

.Cermet .Cermet .Cermet .Cermet .Cermet .Cermet 

.Conductive .Conductive .Conductive .Conductive ·Conductive 
plastic plastic plastic plastic plastic 

, l..1 , , 
V' , , Contacts 

Taper 
Description Unearlty Tol. 

Fig. 
Code Ref. 

V I , 
V I \ , 

" 
\ , 

,® V I , 
\/ OJ , 

1/, I 
I 

Open/Closed 
Open/Open 
Closed/Closed 
Open/Closed 
Open/Open 
Closed/Closed 

A Linear-Cermet ±S% Ind. ±10% 1 

B Linear-Conductive plastic ±S% Ind. ±20% 1 

C CW Audio-Cermet N/A ±10% 2 

/ , , , 
,/ -- , - --- -

Open/Closed 
Open/Closed D CW Audio-Conductive plastic N/A ±20% 2 

o III 2Il 3Il ~ sa 6D 19 80 so HIO 
PERCENT EFFECTIVE ELECTRICAL CLOCKWISE ROTATION E Linear-Conductive plastic ±S0tb Ind. ±10% 1 

F CCW Audio-Cermet N/A ± 100tb 3 

RESISTANCE RANGES 
G CCW Audio-Conductive plastic N/A ±20% 3 

81/82 - 85/86 - All Model 90s 87/88 

CP Cermet CP/Cermet 
H Linear-Cermet ±S% Ind. ±5% 1 

Linear Audio Linear Audio Linear L Linear-Conductive plastic ±2% Z.B~ ±sotb 1 

150 to 1k to 50 to 1k to 250 to 
S meg S meg S meg S meg 2.S meg 

M Linear-Cermet ±2.S% Z.B~ ±3°tb 1 

N Linear-Conductive plastic ±1% Z.B.® ±S% 1 
3851 3852 3862 

CP Cermet Cermet 
P Linear-Cermet ±1.S% Z.B.® ±3°tb 1 

Linear Audio Linear 

1k to 1k to SO to 
100k 2.S meg S meg 

Audio Linear 

1k to 100 to 
2.S meg S meg 

S CW Audio-Conductive plastic 

T CCW Audio-Conductive plastic 

'Switch/potentiometer combinations only. 
® Zero base linearity. 

For manufacturers' sales offices, see yellow pages 

N/A ±10% 2 

N/A ± 100tb 3 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURNS® ATTENUATORS 
Bourns offers an extensive line of fixed, variable and switchable attenuators. All Bourns attenuators are available in both 
standard and custom configurations. Our Engineering Departments can custom design special attenuators for your special 
applications. 

Fixed 
Attenuators 
Models 
4114R-033-001 
O-Pad Configurations 

RESISTOR NETWORKS 
Pre-assembled 14 pin DIPs 
contain balanced or unbalanced 
attenuator pads. Available in 1/2 dB 
steps to 36 dB 

Featu res. include temperature 
coefficient of ± 100ppm/oC 
operating temperature - 55°C to 
+ 125°C 

Attenuation tolerance (dB) of ± 1 % 

Flat response through 1 MHz 

O-Pad 

Variable 
Attenuator 
Models 81/82, 91/92 
Straight T-Pad 

r-----------------------, 

PRECISIONSI 
CONTROLS 
Thick film cermet elements 
achieve infinite resolutions and 
setting stability 

Straight T is available with 10% 
to 20% impedance tolerances 

Minimum attenuation loss 0.2 dB 
all models with flat response 
through· complete audio range 

A3 

Zout 

R2 

A1 

lin 

Straight T·Pad 

Switch able 
Attenuators 
Model 
3100 
T and O-Pad Configurations 

TRIMPOT 
Bourns Model 3100 switchable 
attenuators incorporate both 
switching and attenuator network 
functions in a single integrated 
package· resulting in reduced 
component count, assembly costs 
and PC board space. 

Sealed to avoid switch 
contamination and PCB cleaning 
procedures 

Precious metal switch contacts 
assure low insertion loss and long 
term operating stability 

Impedance: 600 ohms ± 2% 
(balanced or unbalanced) 
75 ohms ± 5% (unbalanced) 

Standard attenuation ranges: 
0-1.5, 0-15, and 0-24 dB 

Binary Weighted Switching, 
0.1 dB minimum step 

Consu" 3 OUTPUT 
factory 
for details IN 

ATTENUATION. (dB) 

4 1.50 dB MAX 
15.0 dB MAX 

or additional .A<>-"'!"~""" 
values. IN 

OUT 

OUT 

o-Pad 

OUT 

1 INPUT 

OUT -4 
'0 

4750 

Specifications subject to change without notice. 17 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURNS® TRIMMERS· PANEL CONTROLS 
RE~STOR NETltORKS 

PRECISION POTENTIOMETERS 
IN STOCK FROM 

BlBCfRONIC RIVERSIDE, CA TEMPE, AZ 
r PI/DDIJ! (714) 787-9220 (602) 258-4769 

JJlJTTlil® SAN DIEGO, CA 
A ~ IlECIRONICS COMPANI (619) 278-5020 

BOURNS® TRIMMERS· PANEL CONTROLS 
RE~STOR NETltORKS 

PRECISION POTENTIOMETERS 
IN STOCK FROM 
IDEAL 
INDUSTRIAL 

EL PASO, TX 
(915) 779-6647 

ELECTRONIC SUPPL Y, INC. 

BOURNS® TRIMMERS· PANEL CONTROLS 
RESISTOR NETWORKS 

PRECISION POTENTIOMETERS 
IN STOCK FROM 

RS ELECTRONICS 
A Subsidiary of Chelsea Jndustnes 

LIVONIA, MI KALAMAZOO, MI ROSEVILLE, MI MAUMEE, OH 
(313) 525-1155 (616) 381-5470 (313) 779-2450 (419) 893-0721 

GRAND RAPIDS, MI WYANDOTTE, MI FLINT, MI 
(616) 241-3483 (313) AV2-5880 (313) 762-5800 . 

4750 
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A·2008 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

BOURIS® TRIMMERS· PANEL CONTROLS 
RESISTOR NETWORKS 

PRECISION POTENT,IOMETERS 
II STOCK FROM 

I 

. '-!!. GaneralRaclio CAMDEN, NJ - PENNSYLVANIA \.;I (609) 964·8560 (215) 922·7037 

BOURNS® TRIMMERS· PANEL CONTROLS 
. -RESISTOR NETWORKS 

PRECISION POTENTIOMETERS 
IN STOCK FROM 

PITTSBURGH, PA 
(412) 782·3770 

HIGHLAND HTS, OH 
(216)- 461·4700 

BOURIS® TRIMMERS· PANEL CONTROLS 
RESISTOR NETWORKS 

PRECISION POTENTIOMETaS 
II STOCK FROM -.A· ARa~S~~~~~~s 

.II. LAKEWOQD, co 
SPIRIT of the WEST (303) 323·2882 

_ 4750 

For manufacturers' sales offices, see yellow pages EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

177 cantiague Rock Road, Westbury, N.Y. 11590 U.S.A. 
Phone: (516) 935-3640· Tlx: 4758020· Fax: (516) 935-0780 

ROTARY 
SLIDE 
TRIMMING 
CARBON COMPOSITION 

SERIES 

ROTARY POTS: 
DETENTS-SERIES 18 AND 24 
CENTER,11,41 

SLIDE POTS 

SV10 

SV20 

SV30 

SV45 

SV60 

RESISTANCE POWER SHAFT 
RANGE RATING 

+ I - 20%) (WATTS) . TYPE 

.5-500 0.1 sa 

0/8/16 .5-1000 0.1 N/A 

43/64/17 .5-1000 0.1 S,R,F 

.5-1000 0.2 S,F,R 

0.5 S,F,R 

AVAILABLE WITH DUAL 
ELEMENT AND 

DUAL ELEMENT WITH 
SWITCH. 

SLIDE POTS: 
CENTER DETENTS-20, 30, 45, 60 
11 DETENTS-30 21 DETENTS·45 

TRAVEL 
(MM) 

10 

20 

30 

45 

60 

TERMINAL DUAL 
TYPE 

p-peB, S·SOLDER AVAIL. 

P YES 

P YES 

S YES 

P YES 

S YES 

P YES 

S YES 

P NO 

S NO 

~ 
'" 0 
c: 
IG 
Ui 
Ul 

'" II: 

RESISTANCE RANGE: 500n·2Mn 

SWITCH 
TYPE 

ROTARY 

SWITCH 
RATING 

TERMINAL ANGLE 
OF 

TYPE ROTATION 
P-PCB, S-SOLDER ( + I - 10%) 

SPST 12VDC/lA PIS 2300 

ROTARY 
SPST 

ROTARY 

SPST 

ROTARY 

SPST 

ROTARY 
SPST 
SPST 
SPST 
DPST 
DPST 
DPDT 

S 

12VDC/lA PIS 

12VDC/lA PIS 

125VAC/1A PIS 

125VAC/1A 
125VAC/3A 

PIS 

250VACI1A 
125VAC/3A 
125VAC/1A 
125VAC/1A 
125VAC/3A 

SHAFT TYPES 

R F 

RESISTANCE TAPERS 
100 

Iz k --r::: --;?-

80 V ~I ?' 
/ V1 / 

V ~ )-/5/ / 

60 / I, 
I{ / ! Is' / / 

I If V V R/ h 
40 'II /I I Nil 

/, If / I V 1/ I / A 

20 II / / / V yt vo 

If" / V /' ~ rf 
~ ~ ~ y 

/ 

2600 

2600 

3000 

3000 

sa 

~ r 
ViA 
'A 
~I! 
'I 

20 40 60 80 100 

Overall Rotational Angle in Percent (%) 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2009 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

CTS® CORPORATION INDUSTRIAL 
BERNE DIVISION CERMET 

POTS & TRIMMERS 
CTS Data Re.lstance CTS 

Series Description Sheet Range Series Description 

550R Power: 2@700C 3550 500,- 375S Power: 112 @ 70°C 
Max. Temp: 175°C E 1 MEGo, , Max. Temp: 125°C 
Resist. Tol: ±10% Resist. Tol: ±20% 
Dim.: :j4" dia. Dim.: .370" dia. 
Bushing: %"FMS x.150" 
Shaft: %"FMSx .100" lead spacing 

.250" dia., 
slotted 

550S Power: 2@700C 3550 500,- 375T Power: 112 @ 70°C 
Max. Temp: 175°C E 1 MEGo, Max. Temp: 125°C 
Resist. Tol: ±10% Resist. Tol: ±20% 
Dim.: :j4" Dia. Dim.: .370" dia. 
Bushing: %"FMS x 150" 
Shaft: 2" FMSx .100" lead spacing 

.250" dia. 

550LT Power: 2 @700C 3550 500,- 375X Power: 112 @700C 
Max. Temp: 175°C E 1 MEGo, Max. Temp: 125°C 
Resist. Tol: ±10'% Resist. Tol: ±20% 
Dim: :j4" Dia. Dim.: .370" dia. 
Bushing: '12" FMS. x .150" 
Shaft: locking .100" lead spacing 

%" FMSx TO-5 lead spacing 
.250" dia., 
slotted 

Power: 112 @ 70°C 3375 500,- 375Y Power: 112 @ 70°C 
Max. Temp: 125°C 1 MEGo, Max. Temp: 125°C 
Resist. Tol: ±20% Resist. Tol: ±20% 
Dim.: .370" dia. Dim.: .370" dia. 

x .150" x.150" 
.1 DO" lead spacing .100" lead spacing 
Cent. Term: .400" TO-S lead spacing 

375V Power: 112 @ 70°C 3375 500,- Power: '12 @ 70°C 
Max. Temp: 125°C 1.MEGo, Max. Temp: 125°C 
Resist. Tol: ±20% Resist. Tol: ±20% 
Dim.: .350" dia. Dim.: .370" dia. 

x.150" x.150" 
.172" lead spacing .100" lead spacing 
Cent. Term: .156" TO-5 lead spacing 

INDUSTRIAL CARBON POTS & TRIMMERS 
CTS Resistance PowerRBtlng 

Series Description Range" Tol. (Watts) 

VA-45 '~," Panel Mount 1000,- '12 to 10K 
Shaft: 114" dia. 1 Meg ±100/0 1f:! Above 

(Vernier x 1" FMS. Slotted 10Kto 100K 
Adjust) 114 Above 100K 

@55°C 

U201 '%," Knob. Dia. 1000,- 114 to 5K @ 40°C 
Snap-in self- 1 Meg ±200/0 114 5K & Up 

supporting mounting, @55°C 
parallel to PC board 

X201 Dia. 
Snap-in self-

supporting mounting, 
perpendicular 
to PC board 

U260 10 mm (.394") Dia. 5000,- .2@55°C 
Mounts horizontally, 1 Meg ±20% knob parallel 

to PC board 

X260 10 mm (.394") Dla. 5000,- .2 @55°C 
Mounts vertically, 1 Meg ±200/0 knob perpendicu lar 

to PC board 

ORDERING INFORMATION: Place orders using following address: 
BERNE DIVISION, 406 Parr Road, Berne, IN 46711 e (219) 589-8220 • TWX 810-323-1880 
• In 1 ndiana. dba CTS Electronics Corporation 

EEM 1985 For manufacturers' sales offices, see yellow pages 

Data Reeletance 
Sheet Range 

3375 500,-
1 MEGo, 

3375 500,-
1 MEGo, 

3375 500,-
1 MEGo, 

3375 500,-
1 MEGo, 

3375 500,-
1 MEGo, 

Max.Op. No. or 
·Temp. Tum. 

85°C 10~ 

85°C 
100°C 

100°C 

100°C 

A·2011 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SYSTRON 
DONNER 
A THORN EMI company 

DUNCAN ELECTRONICS 
DIVISION 
A complete selection of standard products is available for 
cost-effective solutions to a wide variety of potentiomelric 
functions. DUNCAN ELECTRONICS is also prepared to 
respond to special requirements, and offers a host of new, 
innovative alternatives to position sensing applications. 

SINGLE TURN 

linearity (%) 
Element Typel ReSistance Best 

Series No. Dia. Range (0) Standard Practical 

WIREWDUND 
1200 7/S'/ 15-75K ±0.5 ±0.2 

(1230)3 7/8 " 15-50K ±0.5 ±0.25 
1300 11116" 25-100K ±0.4 ±0.15 
1500 17116" 25-125K ±0.3 ±0.12 
1600 B," 25-150K ±0.25 ±0.09 

(1630) B," 25-100K ±0.3 ±0.15 
1700 2" 25-200K ±0.2 ±0.08 
1800 3" 25-250K ±0.15 ±0.05 

CONDUCTIVE 
1220 "'I," 400-75K ±0.5 ±0.2 
1320 11116" 500-100K ±0.4 ±0.15 
1520 17ha ll 500-125K ±0.3 ±0.10 
1620 H," 500-150K ±0.25 ±0.075 
1720 2" 600-200K ±0.2 ±0.06 
1820 3" 750-300K ±0.15 ±0.D4 

HYBRID 
2200 7/8" 200-10K ±0.5 ±0.25 
2230 7/8" 500-7K ±0.5 ±0.3 
2300 11116" 200-15K ±0.4 :'0.2 
250Q F/16" 500-20K ±0,3 ±0.15 
2600 H," 500-25K ±0.25 ±0.12 
2630 H," lK-17.5K ±O.5 ±0.2 
2700 2" 500-30K ±0:2 ±0.1 
2800 3" 750-50K ±0.15 ±0.07 

SYSTROM DUNCAN ELECTRONICS 
DONNER DIVISION 
A THORNEMI company 

2865 Fairview Road, Costa Mesa, CA 92626 
(714) 545-8261 TWX 910-595-1128 

Max. Power 
@70°C 
(Watts) 

1.25 
1.25 
2.0 
3.0 
4.0 
4.0 
5.0 
7.0 

0.5 
0.75 
1.0 
1.5 
2.0 
3.0 

1.25 
1.25 
2.0 
3.0 
4.0 
4.0 
5.0 
7.0 

PRECISION POTENTIOMETERS 
A COMPLETE SELECTION OF WIRE WOUND, HYBRID, AND CONDUCTIVE 
PLASTIC UNITS, INCLUDING COMMERCIAL AND INDUSTRIAL MODELS 
AND SPECIAL CAPABILITIES. 

COMPARISON OF RESISTIVE CHARACTERISTICS 

RESISTIVE TECHNOLOGY 
PARAMETER Conductive 

Wircwound Hybrid Plastic 

Resistance Range Full Range Limited Range Full Range 

Std. Resistance Tolerance ±3% ±5% ±10% 

Effective Travel Range Up To la-Turns Up To la-Turns 360 0 Maximum 

Temp. CoeffiCient of Resistance ± 20PPly1/"C ±70PPMloC - 300 PPM 1°C 

Power Dissipation High High Moderate 

Resolution Finite Infinite Infinite 

AdjustabilitylSetability Fair Good Excellent 

Linearity/ Conformity Very Good Good Excellent 

Contact Resistance Low High Moderately High 

Rotational Life (Rev.) 2 x la' 10 x la' 50 x 10' 
Moisture Stability Excellent Good Fair 

Non-Linear Functions Excellent Good Excellent 

Rheostat Applications Excellent Poor Fair 

AC Circuit Applications Poor Fair Excellent 

Relative Cost Low Medium High 

Mum TURN . 
'. 

linearity (%) Max. Power 
'Element Typel Resislance #01 Best @70°C Mounting Mounting 

Style Series No. Dia. Range (0) Turns Standard Practical (Watts) Style 

WIREWOUND 
3200 7/e" 3-250K 3/5110 ±0.5/ ±0.11 1.5/2.0/2.5 Servol,Bushing 

0.35/0.25 0.0710.05 
(3233) 7/8/1 10-2ooK 10 ±0.25 ±0.1 2.5 Bushing 

(3250/M3250) 7/," 10-1S0K 3/5/10 ±0.5/ ±0.3/ 1.011.5/2.0 Bushing 
0.5/0.25 0.2/0.1 

3500 F/1S" 5-500K 3/5/10 ±0.25/ ±0.5/ 3.0/4.0/5.0 Servo 
0.2/0.15 0.04/0.03 

3600 5-600K 3/10 ±0.35/0.25 ±0.1-I0.05 5.0/7.0 Bushing 
3700 2" 5-830K 3/10 ±0.2/0.1 ±0.04/0.02 5.0/7.0 Servo/Bushing 

Servo/Bushing 
(Bushing) 

Servo/Bushing 
Servo/Bushing 
Servo/Bushing 

(Bushing) 
Servo/Bushing 
Servo/Bushing 

Servo/Bushing HYBRID 
4200 7/8 11 SOO-toOK 3/5/10 ±0.5/ ±0.15/ 1.5/2.0/2.5 Servo/Bushing 

0.35/0.25 0.1/0.075 
(4250/M4250) 7/S" 500-100K 10 ±0.25 ±0.15 2.0 Bushing 

4S00 17116" 500-200K 3/5110 ±0.Z5/ ±0.075/ 3.0/4.0/5.0 Servo 
0.2/0.15 0.06/0.05 

Servo/Bushing 
Servo/Bushing 
Servo/Bushing 
Servo/Bushing 
Servo/Bushing 

4600 1%" lK-250K 3/10 ±0.35/0.25±0.15/0.08 5.0/7.0 Bushing 
4700 2" lK-250K 3/10 ±0.2/0.1 ±0.06/0.03 5.0/7.0 Servo/Bushing Servo/Bushing 

(Bushing) 
Servo/Bushing 
Servo/Bushing 
Servo/Bushing 

NOTES: 1. All Wirewound models are manufactured to meet or exceed applicable 
characteristics of MIL-R-12934. 

(Bushing) 
Servo/Bushing 
Servo/Bushing 

2. All Conductive Plastic and Hybrid models are manufactured to meet or 
exceed applicable characteristics of MIL·R-39023. 

3. Models in parenthesis ( ) are available through authorized Duncan 
Distributors . 

A·2012 For manufacturers' sales offices, see yellow pages EEM 1985 
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SLiDELlNE® CONTROLS 

FOR INSTRUMENTATION AND 
AUDIO/BROADCAST 
APPLICATIONS: 

Duncan 400 Slideline® Potentiometers 
provide an ideal, human-factored 
solution for instrumentation and audiol 
broadcast controls, combining unusually 
accurate electrical characteristics with a 
wide variety of output options, fingertip 
controls, and faceplate alternatives to 
meet exacting customer applications 
requirements. 
Ideally suited for medical and process 
control equipment, or testimeasurement 
apparatus, the 400 is capable of provid
ing specific packaging or electrical 
characteristics without the special costs 
you might expect. The 400 can change 
its face and provide excellent accuracy 
in single or dual element configurations 
for the type of control you seek. Units are 
available with two individual wipers 
generating independent outputs for 
establishing high/low limits in monitoring 
instruments. For specs, infinite reso
lution, virtually noise-free operation and a 
reputation for failure-free performance 
(rated for5 million traverses without 
degradation), is coupled with a 6000 to 
250KO resistance range (±20%; ±10% 
available) and linearities from ±2% to 
±0.1%. Stroke is 23/.' or 4'/4". 
A normally open SPST or DPST "cue" 
switch function is available closing at 
the end of travel. As a result, valuable 
instrument panel space is saved and 
multiple functions provided. 

TURNS-COUNTING 
DIALS 
Duncan Turns-Counting Dials are 
especially designed to provide accurate, 
highly visible position readouts of multi
turn devices. 

PERFECTLY DESIGNED 
FOR COMBINATIONS 
Duncan Turns-Counting Dials are 
ideal for use with any Duncan Multi-turn 
Potentiometer, particularly the 7/8" dia., 
10-turn 3250 series. Such combinations 
are suited for cost-effective instrumen
tation and system control applications. 

EEM 1985 

Model 62, 
15-turn 

Model 82, 
20-turn 

POSITION SENSING PRODUCTS 

RECTILINEAR/SERIES 100 

ACCURATE FEEDBACK 
AND INTERFACING 
CAPABILITIES IN A NEW SERIES 

The new Duncan Series 100 Re.ctilinear Control 
is available in 7 different sizes. 
Completely enclosed, the 100 offers an 
Impressive array of linear motion/rectilinear 
capabilities and gives you a choice of 3 
different interface connectors, linear and 
non-linear taper, and switch functions at the 
end of mechanical travel. They're perfect for 
use under unusual industrial or environmental 
conditions. 

Series No. 100 
Resistance Range 
(KD ±20%) 
Electrical Travel 
(inches) 
Mechanical Travel 
(inches) 
Linearity Tolerance 
(%) 
Power Rating 
(watts) 
Mechanical Cross 
Section (inches) 

Specifications 

2 to 500 

6to 36 

6.1 to 36.1 
std. ±0.5% 
special ±0.1% 

4.5 to 27 

1.25 sq. 

RESIS11VE ELEMENTS 

A STANDARD PRODUCT 
APPROACH TO LOW-COST 
POSITION SENSING 

Series 98E Elements are currently opera
ting in hundreds of different systems. 
You'll find them in everything from 
airborne applications and instrumen
tation, to consumer appliances and 
automotive electronics. 

If you want to design your own element, 
we'll help you. Before your first produc
tion quantity is required, you will have 
the satisfaction of testing and approving 
a design in ample time-to meet your 
planned requirements. 

TYPICAL SPECIFICATION RANGES 
Electrical Travel 

Resistance Range 
(0 per square) 

Linearity 

Power Rating 

up to 36" (900mm) 

50to 20K 
±20%/±10% 

to ±0.05% 

3 watts/square 

INDUSTRIAL! AUTOMOTIVE SENSOR! 
MODULES AND MlNIAlURE RETlUNEARS 
9800 Series Developed initially for demanding 
under hood environments, the 9800 Series 
now offers a complete selection of standard 
package/connector-interface styles. Character
istic extended life of 1 million full cycles, excel
lent linearity, stable materials, and integrally 
molded design are illustrative features of this 
innovative solution to demanding applications. 
Special configurations of this series are also 
available. 
9600 Series Designed for a variety of 
miniature-sized, accurate position feedback 
applications, the Duncan 9600 Series Linear 
Position Sensor Module is ideally suited for 
use where reliability in a harsh operating 
environment is a primary consideration. 
Application uses include industrial, vehicular, 
appliance, machine tool, and robotics. The 
9600 Series is available in three standard 
sizes and provides excellent long-life at 
1,000,000 full cycles (5 million dither cycles); 

9600 Series resistance, voltage and linearity characteristics. 

9800 Series' 

S'fil RON DUNCAN ELECTRONICS 
DONNER DMSION 
ATHOAN EMI company 

2865 Fairview Road, Costa Mesa, CA 92626 
(714) 545-8261 TWX 910-595-1128 

For manufacturers' sales offices, see yellow pages A·2013 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange . 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in~line . 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 

. EBCDIC extended binary coded 
decimal interchange code 

EEPROM electrically erasable PROM 
EMC electtomagneticcompa;tibility 
EMI electromagnetic interference 

. EMP electromagnetic pulse. 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field "-

e~ect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LN A low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
.uF microforad 
MHz megahertz 
MIPS million instructions per second· 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR . 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) . 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

- -

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF 'radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL' resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
I SIP single in-line package 

SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

t03 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt"ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

E-SVSTEMS 

Memcor Division 

POWER. RHEOSTATS 

TYPE 

R121/2 

R25 
R50 

R75 

R100 

R150. 

R225 

R300 

R500 

R1000 

MEET THE MEMCOR FAMILY OF HIGH 
QUALITY WIRE-WOUND POWER RHEOSTATS 

All MEMCOR Power Rheostats are vitreous enamel coated. The core and 
base are bonded together with vitreous enamel, thereby contributing 
markedly to the heat dissipation. 

Standard tolerance: ±1O%, ±5% available as a special. 

POWER (Watts) RESISTANCE RANIIE DIAMETER 

121/2 Watt 1-5000 Ohms ¥a" 
25 Watt 1- 5000 Ohms 1'f," 
50 Watt 0.5 - 10,000 Ohms 21K/, 

75 Watt 0.5 - 10,000 Ohms 2%" 

100 Watt 0.5 - 10,000 Ohms 3%" 
150 Watt 0;5· 10,000 Ohms 4" 
225 Watt 1-2500 Ohms 5" 

300 Watt 1-2500 Ohms 6" 

500 Watt 1-2500 Ohms 8" 

1000 Watt 1-2000 Ohms 12" 

E-SYSTEMS 

Special Rheostats with Tapered Sec· 
tions, Locking Devices, Off Positions, 
Tandem Mountings, Special Shafts on 
Bushing, and many other variations can 
be supplied. 

Memcor Division 

DEPT. EM 
1320 FLAXM I LL ROAD 
HUNTINGTON, INDIANA 46750 
Telephone: (219) 356·4300 
TWX: 810·333·1530 Write for FREE Catalog. 

EEM 1985 For manufacturers' sales offices, see yellow pages 

WEIIINT 

.035 Lbs. 

0.23 Lbs. 

0.45 Lbs. 

0.60 Lbs. 

0.72 Lbs. 

1.50 Lbs. 

2.18 Lbs. 

3.0 Lbs. 

3.75 Lbs. 

10.0 Lbs. 

A·2015 
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~ 
SYSTEMS 

MULTI.:rURN POTENTIOMETERS 
TURNS COUNTING DIALS 

MW22-10 MW10-10 

POTENTIOMETERS 
Available in 3 or 5 turns on most models. 

Non:Standard Options: 
-Shaft extensions. 
-'-Flatted shaft. 
-Increased tolerances on resistance 

and linearity. 
-Multi-gang, (on select pots)_ 
-Rear shaft extension. 
'-Slipping clutch. 
-High torque. 
-Hybrid elements_ 

Contact factory for quotations. 

TURNS COUNTING DIALS 
MG SERIES 

MF SERIES 

DA SERIES 

MG22 SATIN 
7/8 H Dia. Counts up 
to 20 turns. 
Over the center 
lock. 
Black: MGA22 
Gray:MGG22 

MF46 SATIN 
1 13116 H Dia. 
Counts up to 20 
turns. Over the 
center lock, 
Black: MFA46 

OA10 

1" Dia. Counts up 
to 10 turns. 
With or without 
positive action 
brake. 

- MW12-10 MW20-10 MW46-10 
\ • 0. If Size Reslstan .. Roslsta ••• LI ... rity. Power Mechanica. Shaft 
_.1 Turnl 'DII.I IlIngtio R .... Tolarallca 11"".ld.nt Rating Lifo (Rev.1 Di •. t 

MW22-10 10 .875 X .750 100Q-l00KQ ±5% ±.25% 2 watts 500,000 '4' 
MW10-l0 10 .400 x 1.00 2oQ·l00KQ ±5% <5K- •. 4% 1.5 watts 200,000 ". >5K- •. 25% 

MW12-10 10 . 500 x 1.00 20Q-150KQ ±3% <5K- •. 3% 1 watt 1,000,000 " . >5K- •. 25% 

MW2Q-l0 10 .790 x 1.00 2oQ·2ooKQ ±3% ±.25% 3 watts 2,000,000 '4' 
MW46·10 10 1.812 x 2.00 5Q;500KQ ±3% ±.25% , 5 watts 2,000,000 '4' 
MW46-20 20 1.812 x 3.13 10Q·l Meg. ±3% ±.25% 10 watts 2,000,000 '4' 
MR46:,0 10 1.812 x 2.20 0.5Q·500KQ ±5% ±.25% 5 watts 2,000,000 '4' 
MR46-20 20 1.812 x 3.74 10Q·l Meg. ±3% ±.25% 10 watts 2,000,000 '4' 
SMR46 10 Same as .MR46~ 10 except with limit switches at end. (Snap action) 

M046-1D 10 2.500 x 3.187 Same specs as MR46-10 except oil· filled. 

MBSERIES M825 SATIN 
1 H Dia. Counts up 
to 10 turns. 
Over the center 
lock. 
Black: MBA25 

MD SERIES M030 
1 3/16 H Dia. Counts 
up to lO turns. 

·COMBO® 3 
POT/DIAL COMBINATION 

Pre.-assembled and phased to ±.25% 
absolute readout accuracy. Mounts in a 
1.187" dia. panel hole. Available with several 
pote.ntilimeters above. 

CA SERIES CA20 
7/8 H Dia. Counts up 
to 20 turns. 
Over the center 
lock. 

DB SERIES 
DB10-10 turns. 
DBlOO-l00 turns. 
Both with over the 
center lock. 
Available in satin or 
black. 

0810 08100 
1·x1.75" 1"x1.75" 

Standard shaft size for dials is 1/4 H 

diameter. Other shaft sizes available on all 
models. 

SEE SECTION 3500, MOTORS & DRIVES, 
AND SECTION 2200, CONTROL SYSTEMS 
AND COMPONENTS. 

ETI SYSTEMS 
Dept. EM, 215 Via Del Norte, Oceanside, 
CA 92054 . 
TEL: (619) 757-7770 
TWX: 910-322-1396 
Div: Polaris Enterprises, Inc. 

For manufacturers' sales offices, see yellow pages EEM 1985 
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~ 
SYSTEMS 

SW22D SW22 SLNB45 SP30 

STD. Resistance Std. Power Mech. 
MODEL SIZE: DIA. Range and Lin. Mechanical Rating Life 
NO. x LENGTH Tolerance lind) Rotation @40C Rev. Element 

SW22D .875" x .500" lO-lOK ± 5% ±.5% 320 0 ± 50 1 watt 1 MIL Wirewound 

SP22D .875" x .500" lK-20K ± 15% ±1.S% 320 0 ± 50 1 watt 10 MIL Conductive Plastic 

SW22** .875" x .790" lO-lOK ± 3% ±.5% • Continuous 1 watt 1 MIL Wirewound 

SLNB45 1.625" x 1.043" 100-50K ± 3% ±.25% 'Continuous 2 watt 2 MIL Wirewound 

SW45** 1.614" x 1.043" 10- 50K ± 3% ±.5% 'Continuous 2 watt 1 MIL Wrwd & Cond Plastic 

SP30** 1.08" x .590" lK-lOK ± 10% ±1% 'Continuous 75'watl 50 MIL Conductive Plastic 

SW80** 3.0" x 1.043" 20-S0K ± 3% ±.4% 'Continuous 3 watt 2 MIL Wirewound 

SP22AC .875" x 7.87" lK-lOL ± 15% +1.5% 'Continuous 5 watt 20 MIL Conductive Plastic 

S030 1.26" x .830" 50-10K ± 10% ±1% 'Continuous 1.5 watt 1 MIL Wirewound 

• Stops available. Non-standard mechanical and electrical rotation angles are available. •• MUlti-gangs available. 

MODEL Mech. Elect. 
NO. SIZE: Diameter Resistance Stroke Stroke 
* Stroke x Length Value linch.) linch.) 

LWR10- 30 .112 " x 3 318" 20-10K 1.260 1.181 
LWR10- 50 1/2" x 4 3116" 50-20K 2.047 1.986 
LWR10- 100 1/2" x 6 118" 5-40K 4.015 3.937 
L010- 30 112" x 3 318" 10-10K 1.260 1.181 
L010- 50 . 112" x 43116" 50-20K 2.047 1.968 
L010- 100 1/2" x 6118" 50-40K 4.015 3.937 
LWR20- 50 .790" x 55/16" 50-20K 2.087 1.968 
LWR20- 100 .790" x 7114" SO-40K 4.055 3.937 
LWR20- 200 .790" xII 1/4" 100- 80K 7.992 7.874 
L020- SO .790" x 55/16" ·50_20K 2.087 1.968 
L020- 100 .190" x 7114" SO-40K 4.055 3.937 
L020- 200 .790" x 111/4" 100-80K 7.992 7.874 
LW20- 15 .790 sq. x 2" 8-5K .S90 .590 
LW20- 30 .790 sq. x 2 S18" IS-10K 1.180 1.180 
LW20- 50 .790 sq. x 3318" 2S-15K 1.968 1.968 
LW20- 100 .790 sq. x 55116" 50- 30K 3.937 3.937 
LCP20- 15 .790 sq. x 2" 500-10K .S90 .590 
LCP20- 30 .790 sq. x 2 51S" 500-lOK 1.180 1.180 
LCP20- 50 . 790 sq. x 3318" lK-l0K 1.968 1.968 
LCP20- 100 .790 sq. x 5 5116" 2K- 20K 3.937 3.937 
LH20- 50 .790 sq. x 3318" 500- 10K 1.968 1.968 
LH20- 100 .790 x 5 5116" lK-l0K 3.937 3.937 
LW30- 50 1114" sq. x 4314" 25- 20K 1.968 1.968 
LW30- 100 1 114" sq. x 6314" 50-40K 3.937 3.937 
LW50- 300 2" sq. x 15 314" 200-50K 11.812 11.812 
LW50- 500 2" sq. x 23518" SOO-150K 19.687 19.687 
LW50- 1000 2"sq.x47114" SOO- 300K 39.375 39.375 
LCP8- 10 .287 sq. x 1.26' lK- 5K .472 .433 

ETI SYSTEMS 
DEPT. EM, 215 VIA DEL NORTE • OCEANSIDE, CA 92054 
TEL: (619) 757-7770 • TWX: 910-322-1396 
DIV: POLARIS ENTERPRISES, INC. 

Shaft 
Dia. 

linch) 
.125 
.125 
.125 
.125 
.125 
.125 
3116 
3/16 
3116 
3116 
3116 
3/16 
3116 
3116 
3/16 
3116 
3116 
3116 
3/16 
3/16 
3116 
3116 
3116 
3116 
.250 
.2S0 
.2S0 
.078 

SERIES: 
LWR10 
L010 

SERIES: 
LWR20 
L020 

SERIES: 
LW20. 
LCP20 • 
LH20 

SERIES: 
LCPB-l0 
"Mini-Lini" 

• LW = Wirewound, LCP = Conductive Plastic, 
LO = Oil Filed, (wirewoundl. LH = Hybrid. 
When ordering include stroke with model number. 
Example: LWR10 would be ordered as LWRI 0-30, 
or LWR10-50, or LWR10-100. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2017 
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SINGLE TURN CERMET 
TRIMMERS 
GF06 Sarles GF06P/W. GF06X1S. GF06UT/VT 
Power Rating: 0.5W ±'70"C 
Mechanical Travel: 2SO" ± 10" 
Operating Torque: 200gm em max 
Temp. Range ·C: -SS·C To + 125"C 
TC of Resistance: ± 1 OOppmfk 

",~68±O2 ~:::::I 5±1 I ~5±0'3 ~ 
~ --~ ru -f-- a 

... III! 3 'I ~ 
III 3-0.S±O.lxtO.3 N 

GF12 Series. GF12P. GF12X. 
Power Rating: 0.75W @ 70"C 
Machanlcal Travel: 300" ± 10" 
Operating Torque: 350gm em max 
Temp. Range ·C: -55"C ~ + 125·C 
TC of Resistance: ±100ppmlk 

IUO.S 

GF16 Series GF16. GFP16 
Power Rating: 0.SW@70"C 
Mechanical. Travel: 260" ± 10" 
Operating Torque: 20 - 200gm em 
Temp. Range ·C: -55"C - + 120"C 
TC of Raslstance: ± 1 OOppmlk 

GFP06 Series ·GFP061. GFP062 
Power Rating: 0.5W@70"C t if 
Machanlcal Tra.al: 250" ± 10 ". ~ 
Operating Torque: 200gm em max . ~ I . 't- s ~ 
Temp. Range ·C: -SS'C - + 125·C • , 
Tt of Resistance: ±100pprnlk . 1 2 3 3-10.:;) 6:~3. -

2.52.5 

G12 Series G12P. G12X1S ;;; 
Powar Rating: 0.75W @ 70"C ~ 

Mechanical Travel: 300" ± 10" J, [}[~N 
Operating Torqua: 350gm em max ~ . ';: 
Temp. Range ·C: -55·C - + 12S·C '" . , ::J 
TC of Resistance: ± 1 OOppmlk r h.JJI I 

6.~ 5±Q.2 

MULTI TURN CERMET 
TRIMMERS 
RJC07R Series Multi Tum 
Power Rating: 0.75W@ 40"C 
Machanlcal Travel: IS ± 3 turns 
OperaHng Torque: 300gm em max 
Temp. Range ·C: -55·C - + 125·C 
TC of Resistance: ±100ppmlk 

RJC094 Sarles 
Multi Turn. Thin Film. Cermet. RJC094P/X 
Power Rating: 0.75W@40"C 
Mechanical Travel: 15 ± 3 turns 
Operating Torque: 300gm em max 
Temp. Range ·C: -55"C - + 125·C 
TC of Resistance: ± 1 ODppmlk 

RJC097 Series 
Multi Turn. RJC097P/PK/PK2 
Power Rating: 0.7W @ 70DC 
Mechanical Travel: t5 ±3 turns 
Operating Torqua: 30Dgm em max 
.Temp. RangeoC: -55"C- +125'C 
TC of Reslstanca: ± 1 OOppmlk 

1~~i;Z"±Q' 
1r-rr-...,,--rrI • ...,~oF5~90 i ' ~~ 

3-D.3±U.1 -----.l..~ 
3-0.4tO.1 5.1 ±O.3 

2.S±O.3 

OPEN FRAME TRIMMERS 

RGP04 Sar.les 
Open Frame. RGP043I46. RGP044147 

4.5-l:D.S Power Rating: O.IW @ 70"C 
Mechanical Travel: 250" 
Operating Torque: 200gm em max ~ 

"fIt"'.lr"'lj :: lIfI.I""-I ~dil¥ Temp. Range'C: -40"C-+100"C ~f(1)jll-lf~1 
TC of Resistance: ±250ppmlk 

, ,U,...:t 
(" 

(U) 

RGP05 Series Open Frame 
Power Rating: 0.2W @ 70"C . • .• ,.. .• 

Mechanical Travel: 300" I 
Operating Torque: 200gm em max 
TeDip. Range 'C: -40"C - + 100"C· ~ 
TC of Resistance; ±250ppmlk ,~".; ~ 

-'-~~ ~-l~ 
StOS 

RGP10 Series 
Open Frame, RGP102. RGP103 
Power Rating: O.SW @ 70"C 
Mechanical Travel: 220" ± 10" 
Operating Torque: 300gm em max 
Temp. Range 'C: - 40"C - + 1 DO"C 
TC of Resistance: ±250ppmlk rc-1i!l~~'" 

7.5±1.S 

RG04 Series Open Frame. RG041C. RG042C 
SurlaceMount '" .. '.0 

Power Riling: O.IW @ 70"C 
Mechanlca.ITravel: 250" 
Operating Torque: 200gm em max 
Temp. Range ·C: -40"C - + 100"C 
TC of Resistance: ± 250ppmlk 

A·2018 For manufacturers\sales offices, see yellow pages 



WIRE WOUND 
VARIABLE RESISTORS 

RA16 Series Wire Wound, RA16Y, RA16P 
Power RatIng: 0.5W 
Mechanical Travel: 29<1' ± 5° 
Temp. Range °C: -lO'C - + l000C 

RA20 Series Wire Wound, RA20Y, RA20YP 
Power Rating: 1.0. 0.5W 
Mechanl.al Travel: 290' ± 5° 
Temp. Range 0C: -lO'C - + l00'C 

no-o.s 

50.8-0.1,,, 

7.5-0.3 7.5-0.3 

RA25 Series Wire Wound, RA25Y 
Power Rating: 1.2. 0.6W 
Mechanical Travel: 29<1' ± 50 
Temp. RengeoC: -lO'C- +100'C 

2.5tl M9PO.15 

14!) I- l.tl 

r!:~ 
~! 

.. . I 
J 2511\- L 

CARBON 
VARIABLE RESISTORS 
FF08 Series Carbon, FF083VZ 
Power Raling: O.2W@ 50'C 
Mechanical Tra.el: 280' ± 10' 
Operating Torque: 30 - 350GM em max 
Temp. Range 'C: -30'C - + 70'C 
TC 01 Resistance: 250ppm/k 

: ,;['fJ~"'" . 
l'-r;iTi7'rr'II--·-' : :: 

iiE-0.7 

." " 
RV·102YN Series Carbon 
Power Rating: O.25W 
Mechanical Tra •• I: 300' ± 10' 
Temp. Range 'C: -IO'C- +80'C 
linear M6PO.75 

RV12YN Series Carbon 
Power Rating: O.5W 
Mechanical Tra •• I: 300' ± 10' 
Temp. Range 'C: -lO'C - +80'C 
linear 1 4 32Nf:F 2A 

RV16YP Series Carbon 
Power Rating: O.125W 
Temp. Range 'C: -·lO"C - +80"C 
linear or log 

RV20N Series Carbon 
Power Rating: 0.25W 
Mechanical Travel: 290' ± 5° 
Temp. RangeoC: -10'C-+8O'C 
linear or log 
Optional AC Swtteh 

I M9PO.7S 7.Stll.l 

RV24YN Series Carbon 
Power Rating: 0.4W 
Mechanical Travel: 300" ± 5° 
Temp. Range 'C: -lO'C - +80'C 
Linear or log 
Optional AC Swttch 

2.5±1 M9 PO.75 

ISIH L ±1 

RV30YN Series carbon 
Power Rating: 1.0W 
Mechanical Travel: 300' ± 5' 
Temp. Range 'C: -1 O'C - + 80"C 
Linear or log 
Optional AC Switch 

25:::1 MlPU5 

;:2.8:!:0.2 

21IU 

'UtU 

U~ll: Ihl 

~!f' U±OJ H':' 

.~H 11nr L ±1 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

IEI·ISKRA 
• Ceramic Caps, Discs, Feed Thru • Ferrites • Meters. Motors, fractional H.P. ~ Semiconductors • Switches • Speakers. Trimmer Pots 

MINIATURE PRE-SET POTENTIOMETERS 

For the requirements of modern electronic equipment ISKRA has designed a neW 
series of trimmer potentiometers PNZ 10, which feature a number of improve
ments. 
Some of them are: 

carbon layer on ceramic 
cermet layer on ceramic 

f:,. With hex slot suitable for automatic adjustment 

f:,. Miniature rectangular design D. Dual wiper design reduces contact resistance and electrical noise 
f:,. Horizontal and vertical mounting f:,. Enclosed body protects against dust and short circuits 
f:,. Three types of resistive layers: f:,. Non-inflammable plastic according to UL-94 - VO 

carbon layer on phenolic Technical and electrical data and dimensions are given below 

MINIATURE PRE·SET CARBON ON PERTINAX POTENTIOMETERS 
Technical Data PNZ 10, 10A, 11 

Rated dissipation at 40°C 0.2W 
Resistance value range 100 0 to 5 MO 
Tolerance ±20%, :5 1 MO 

Mechanical Data ±30%, > 1 MO 
Resistance law linear 

Angle of rotation Maximum voltage 200 Vdo 
Temperature coefficient ±1000 x 10'6/K, :5 100 kO Self-extinguishing plastic ±2000 x 10-6/K, > 100 kO material according to UL-94 
On special request only ± 500 x 10·6/K, :5 100 kO 

±1000 X 10·6/K, > 100 kO Operating torque 
Climatic category 25/70/21 End stop torque 
Climatic stability IEC 190, 

Weight DIN 41 450, group HSF 

MINIATURE PRE·SET CARBON ON CERAMIC POTENTIOMETERS 
Technical Datil PNKZ 10, 10A, 11 

Rated dissipation at 55°C 
Resistance value range 
Tolerance 

Resistance law 
Maximum voltage 
Temperature coefficient 
On special request only 
Climatic c;ttegory 
Climatic stability 

0.5W 
100 0 to 2.5 MO 
+50%, -30%, < 100 0 
±20%, 1000 to 1 MO 
±30%, > 1 .MO 
linear 
250 Vdo 
±500 X 10·6/K 
±100 x 10'6/K 
40/90/56 
IEC 190, 
DIN 41 450, group GND 

MINIATURE PRE·SET CERMET POTENTIOMETERS 
Technical Data 

Rated. dissipation at 85°C 
Resistance value range 
Tolerance 

Resistance law 
Maximum voltage 
Temperature coefficient 
On special request only 
Climatic category 
Climatic stability 

Mechanical Dimensions 

PNZ 10, PNKZ 10, PNCZ 10 

0.5W 
250 to 5 MO 
+50% -30%, <: 100 0 
±20%, 1000 to 1 MO 
±30%, > 1 MO 
linear 
250 Vdo 
±200 X 10'6/K 
±100 x 10·6/K 
55/125/56 
IEC 190, 
DIN 41 450, group GND 

Mechanical Data 

Angle of rotation 

Self-extinguishing plastic 
material according to UL-94 
Operating torque 
End stop torque 
Weight 

PNCZ 10, 10A, 11 

Mechanical Data 

Angle of rotation 

Self-extinguishing plastic 
material according to UL-94 
Operating torque 
End stop torque 
Weight 

Knob for Potentiometers PN ••• A Versions 

2950 ±5° 
360° continuous 

VO 
4 to 20 mNm 
;::: 50 mNm 
0.8 g 

2950 ±5° 
360° continuous 

VO 
410 20 mNm 
;::: 50 mNm 
1 g 

'2950 ±5° 
360° continuous 

VO 
4to 20 mNm 
;::: 50 mNm 
1 g 

;: ..... ' ~ ~=¢'~' 
- + ~ -pJ-+ ft': 9"+0,, 

' .. ::. .... ~ , .';; I ' 

Color of protecting housing 
PNZ type - black 

d _ IS¥RA 
PNKZ type - green 
PNCZ type - red 

\ 

PNZ 11, PNKZ 11, PNCZ 11 Spindle for Potentiometers PN •• , A Versions 

ISKRA ELECTRONICS INC. 
222 SHERWOOD AVE" FARMINGDALE, NY 11735 • (516) 753-0400 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

attontrols, Inc, 
PRECISION CO-MOLDED CONDUCTIVE 

PLASTIC POTENTIOMETERS & ASSEMBLIES 
JDK Controls manufactures one type of potentiom
eter element - co-molded conductive plastic -
because to a serious user, there are very few reasons 
to use any other type of resistive element tech
nology. In the JDK process, the termination and 
resist materials are molded under temperature to a 
plastic substrate. The result is a very hard, smooth 
surface which promotes ultra-long life and excellent 
electrical characteristics. This process is superior in 
reliability to other conductive plastic processes such 
as film and screening, as well as other element types 
including cermet, hybrid, and wirewound. 

JDK FEATURES 
• ULTRA-LONG ROTATIONAL LIFE 

50 Million Cycles - Minimum 

• EXCELLENT OUTPUT SMOOTHNESS 
Always under .1 % 

• LINEAR AND NON-LINEAR 
Functions Available 

• OUTSTANDING VALUE 
Unit Price 

Performance 

• 18 MONTH WARRANTY 
For most applications -
because JDK believes in what it manufactures 

QUALITY ASSURANCE 

6005 
6008 
6009 
6011 
6015 
6018 
6020 

STANDARD ROTARY 
SINGLE-TURN SIZES 

.500 1K-SOK 3250 1.0% 

.750 1 K-SOK 3400 .5% 

.875 1K-SOK 3400 .5% 
1.062 1K-SOK 3400 .5% 
1.437 1 K-SOK 3400 .5% 
1.750 1K-SOK 3500 .5% 
2.000 1K-SOK 3500 .5% 

Servo/Bushing 
Servo/Bushing 
Servo/Bushing 
Servo/Bushing 
Servo/Bushing 
Servo/Bushing 

* Specials Available 

CUSTOM REQUIREMENTS 
AND ASSEMBLIES 

4750 

All JDK precision co-molded conductive plastic 
potentiometers are designed and manufactured to 
meet or -exceed the requirements of: 

MIL-R-39023A 

Our Quality Assurance System meets the require
ments of: 

JDK specializes in custom requirements for poten
tiometers in the sizes listed above as well as the 
following: 

MARKETS 

MIL-Q-98S8A 
MIL-I-4S208A 

JDK precision co-molded conductive plastic poten
tiometers are used in a variety of commercial, indus
trial, and military applications. 

For a complete product catalog, call or write: 

JOK Controls, Inc. 

• ELEMENTS 
.578" to 3.0" outside diameter 
Rotor/Wiper assemblies available 

• DC MOTOR POTENTIOMETER ASSEMBLIES 
16 or 22 mm 
Gearheads also available 

• NEXT ASSEMBLIES 
JDK will add to its potentiometers-
brackets, connectors, switches, 
wire harnesses, etc. 

2630 Lavery Court, Suite F, Newbury Park, California 91320-1-593 Telephone 805/499-7779 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

EMHART 
ELECTRICAUELECTRONIC GROUP 

MALLORY COMPONENTS DIVISION 
INDIANAPOLIS, INDIANA 
(317) 261-1361 

4750 

MiUItJRy 
SPECIFICATION TABLE DEGREES OF ROTATION RESISTANCE LOCATING LUG 

± 10" RADIUS 
(3 and/or 9 o'clock) 

Watla Style Diameter Depth Standard Standard Mechanical Electrical Electrical Min. Max. 
Bushinl Shaft W/Switch W/OSwilch OHMS OHMS 

Diameter 

S it 19/52 S/8 5/8·52 1/4 297 2fiO 290 I 50" 
·4 M 1 &/8 9111 5/8-52 1/, 294 2 .. 275 1/2 100" 

• SC 51' 7111 1/4·52 1/8 SOS - 275 I 25" 
S VW • 14 7111 ./B-'2 1/' .0 • - 27' I 2S" 
S LW 15/16 lS/!2 SlB-'2 1/, !IOO - 280 , 

25" 
18 sec ./4 7/16 1/4·32 1/8 'OS - 275 I 25" 
10 VWG "4 7111 3/8-52 '1/4 SO, - 27. I 25" 

121/2 MG 1&/8 9111 5/8--52 1/4 294 245 275 1/2 lOOK 

Standard Breakdown Voltage test 900 V RMS 
The above data is only a guide. This listing of controls does not cover all possible configurations tooled. Please 

consult Mallory Components Engineering for further detail~ and availability of deviations. ' 

OTHER WIRE WOUND POTENTIOMETER FEATURES A V AILABLE ON SELECTED 
PRODUCT TYPES: - nonlinear resistance tapers, 

- ±5% resistance tolerance, 
- multisection units, 
- twist-tab mounting. 

MALLORY MANUFACTURES A COMPLETE LINE OF "T", "L", and "LL" PAD 
ATTENUATORS. 
In addition to the many types of wire-wound controls carried as stock items, Mallory can supply 
custom made units tailored to your exact requirements. Specifying Mallory for your custom made 
control will assure exacting quality for either your prototype or production use. 

POTENTIOMETER LINE SWITCHES A V AILABLE 

Radius 

17/32 

17/32 

1S/64 

17/32 

7/16 

15/64 

17/32 

17152 

GRADE ACTION TYPE SIZE RATING AVAIL· APPROVAL 
NAME ABLE 

ON 

CONTROL 

OAC-l Rotary SPST 15/16" 6 A 125VAC M,R UL&CSA 
3 A 125VOC 

OAC-2 Rotary DPST 15/16" 6A125VAC M,R UL&CSA 
6A 125VOC 

(3 amps/circuiO 

OAC-3 Rotary 2XSPST 15/16" 3 amps 125AVC M,R UL&CSA 

OAC-SPC Rotary SPST 15/16" 15A 10VDC M,R N.R. 

OAC-4 Rotary SPST 15/16" 5amps 125VAC M,R UL & CSA 

OAC-8 Rotary SPST 15/16" 20 amps 15VDC M,R Automotive 
Auto-SPL 

OAC-5 Rotary SPST 15/16" 5 amps 125VAC M.R tTL &CSA 

OAC-8 Rotary SPST 15/16" :>amps 125VAC M,R CSA 

OAC-8AUTO Rotary SPST 15/16" 15 amps IOV M.R UL &CSA 

OAC-6 Rotary SPST 15/16" 5amps 125VAC UL&CSA 

OAC-8AUTO Rotary SPST 15/16" 15 amps 20VOC M,R 
7.5 amps 10VOC 

OAC-9 Rotary SPOT 15/16" 5 amps 125VAC M,R CSA 

OPP-3 Push-Pull SPST 15/16" 5 amps 125VAC LW UL&CSA 
I amp 125VOC 

OPP-5 ·Push-Return Momentary SPST 15/16" I amp 125VAC LW tTL 
j 

PPSI Push-Pull DPST (OAC-2) 
Side Mount SPOT (OAC-3) 

PPS2 Push-Push DPST (OAC-2) 
Side Mount SPDT (OAC-3) 

Dual Switches Side Mounted 
any pro o( Rotary switches 

OAC may be used. 

MoAc-I ROlary SPST l/2" 3 amps 125VAC NO tTL 
MOAC-3 Rotary SPOT 112" 2 amps 125VAC NO llL 

Most of the above switches are available separately (or mounting on the customer's control, either 
by welding or tab mounting. 

A·2022 For manufacturers' sales offices, see yellow pages 

STYLE RAND QR 

STYLELW 

'AS RfQUIRED 

WIREWOUND 
POTENTIOMETERS 

STYLE M, QM, MG, QMG 

STYLE. VW, QVW, VWG, QVWG 

STYLESC, QSC,SCG,QSCG 
As Above .But Smaller Shaft "

Bushing Diameter 

Indianapolis, Indiana; 
Phone: (317) 261-1361 

222 Dixon Road, Weston, 
Ontario M9P 2M2, Canada; 

Phone: (416) 244-4239 
Telex: 064-74132 

1079 Parkinson Road, Woodstock, 
Ontario N4S 7W8, Canada; 

Phone: (519) 539-4891 
Telex: 064-74132 

EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MAUREV Potentiometers 
Rotary and Linear Motion 

Transducers INSTRUMENT CORP. 
WIREWOUND These precision potentiometers were 
developed for military use over a period of 27 years. 
They are widely used in instrumentation and automa
tion where precise electrical and mechanical re
quirements are specified. Low resistance tolerance 
and TCR; close electrical angle tolerance. Custom 
designs are available. 

CONDUCTIVE PLASTIC Our raised molded track will 
withstand 200,000,000 cycles of high dynamic 
velocities (10" per second). The infinite resolution and 
low noise make these units particularly suitable for 
servo feedback applications. 100 g shock, 100-20,000 
Hz at 50 g. Impervious to most gases and oils. 

1------c ----~ 
B---....,·I Ball 

Ends 

.250 hole 
F-Width F-Width 

TRIMMER SERVO .... LINEAR MOTION (LMA) LINEAR MOTION (LMB) 

Part No. A 

50-M123 TRIMMER .50 

50-M125 BUSH'G .50 

87-M44 SERVO*' .87 

l31-M3 BUSH'G 1.31 

OHMS 
Range 

OHMS lin_ 
-+-% -+-% 

Elect. 
Travel 

Mech. Watts Torque 
Travel @ 40·C Ol-IN 

.50 .50 .44 .125 50n-50K 3.0 3250 3250 1-8 

.50 .62 .25 .125 50n-25K 1.0-0.5 3250 3250 '2 0.5 

.68 .50 .125 100n-25K 1.0-0.2 3530 3600 0.1 

.50 .87 .38 .250 100n-50K 1.0-0.3. 3200 3300 0.1 

200-M167 SERVO" 2.00 .80.75 .250 100n-50K 1.0-0.1 3560 3600 0.5 

-g 200-M493 BUSH'G 2.00 1.00 .87 .38 .250 lOOn-lOOK 1.0-0.4 3200 3600 4 0.6 
~ -3-0-0--M-74--S-ER-V-0-··---3.-00----.-80----.7-5-------.2-5-0-------50-~---10-0-K------0-.2--0-.05---3-5-8°-----36-00--------0--.6 
~ __________________________________________________________________________ ___ 
i _M_l_3_26_-l ___ l_M_A ______ .50 ____ 2._00 ____ .7_5 _______ ._l2_5 ___ .3_8 ___ 5_0_n-_20_K _______ 3_.0_-0_.3 ___ l_.0_0'_' ___ I_.l_0'_' _______ 4 __ * 

¥1326-4 lMA .50 .500 .75 .125 .38 250!l-50K 

M1326-l2 lMA .50 13.00 .75 .125 .38 5K-IOOK 

M2028-5 1MB 1.25 10.50 13.20 .250 .76 lK-IOOK 

M2028-10 1MB 1.25 15.80 18.50 .250 .76 2K-200K 

M2028-15 1MB 1.25 21.00 23.70 .250 .76 5K-200K 

87-P82 BUSH'G .87 .53 .87 .38 .250 500n-50K 20 

87-P83 SERVO" .87 .59 .50 .125 500n-50K 10 

106·P249 SERVO'* 1.06 .65 .50 .125 SOOn-lOOK 10 

u 1l2-P16 BUSH'G 

SERVO" 
:0:: on 

'" 
112-PI9 

ii: 
CD 200-P445 BUSH'G 

SERVO'* ~ 
u 
:::I 

'1:1 
t:: 
o 

(.J 

200-P446 

P1613-1 lMA 

P16l3-4 lMA 

P1991-5 1MB 

P199l-10 1MB 

P1991-15 LMB 

1.12 

1.12 

2.00 

2.00 

.50 

.50 

.53 

.65 

.53 

.80 

2.00 

5.00 

.87 

.50 

.87 

.75 

.75 

.75 

1.25 10.50 13.20 

1.25 15.80 18.50 

1.25 21.00 23.70 

.38 

.38 

.250 

.125 

.250 

.250 

.125 

.125 

.38 

.38 

.250 .76 

.250 .76 

.250 .76 

SOOn-lOOK 

SOOn-lOOK 

IK-IOOK 

IK-IOOK 

lK-5K 

4K-I0K 

5K-20K 

IOK-25K 

l5K-50K 

* Frictional force in ounces shown for linear motion units. MAUREV 

20 

10 

20 

10 

20 

20 

20 

20 

20 

0.3-0.1 4.00" t 4.10" 4 4* 

0.1·0.05 12.0" t 12.10" 12 4* 

0.2-0.03 5.0" t 5.25" 4* 

0.1-0.02 10.0" t 10.25" 10 4' 

0.1·0.01 15.0" t 15.25" 15 4' 

2.0 3400 

0.5 0.5 

0.5 3400 3600 1.5 0.5 

2.'0 

0.5 

1.0 

0.5 

2.0 

0.5 

0.5 

0.5 

0.5 

3400 

3400 

3400 

3400 

1.0" .t 

4.0" t 

3600 

3600 

1.1" 

4.1" 

5.0" t 5.25" 

10.0" t 10.25'" 

15.0" t 15.25" 

1.5 

1.5 0.5 

3 0.5 

0.5 4* 

4' 

2.5 4* 

4* 

4' 

•• Servo dimensions to Mll-R12934C and Mll-R39023A. INSTRUMENT CORPORATION . 
Custom deviations to the above units are available. 4557 West 60th Street,Chica90, IL 60629· PHONE (312)5B1-4555· TWX 910-221-6025 

1: Available travel in one inch increments. 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MAUREV HEAVY DUTY LINEAR MOTION POTENTIOMETERS 
INSTRUMENT CORP. WIREWOUND AND CONDUCTIVE PLASTIC HDL 

WIREWOUND M2028 This transducer combines the inherent 
accuracy and reliability of a wirewound potentiometer with the 
physical ruggedness required in industrial applications. They 
are used with hydraulic and mechanical actuators to measure 
and control linear motion. The self-aligning spherical ball ends 
and MS connector simplifies installation. High duty bearings 
give the V4 inch shaft stability in the extended position. 

CONDUCTIVE PLASTIC P1991 Where severe environmental 
conditions exist as in mills, factories and power generating 
plants, this linear motion transducer is practically inde
structible. The unit is impervious to dust, oil and moisture. The 
molded, raised conductive track and graphite composition 
contacts provide for years of maintenance free service. As with 
the M2028, the self-aligning spherical ball ends and MS 
connector allows for ease in installation. 

r---------------------------------A--------------------------------~ 

Spherical Bearing 
.2495/'25150ia.Bore 

TOlERANCES 
UNLESS OTHERWISE SPECIFIfD 

DEOMALS .XX ±.01 0 
.XXX ±.OO5 

Retracted 
End 

Spherical Bearing Rod End 

~ 
.2495/2515 Diameter Bore 

2 Wiper 

1 3 Extended 
End 

SCHEMATIC 

(1/2 Scale) 

ELECTRICAL AND MECHANICAL CHARACTERISTICS 
----------~~---------

Total Resistance (Ohms) 
Total Resistance Tolerance 
Theoretical Resolution 
Independent Linearity 
Theoretical Elect. Travel (inches) 
Theoretical Elect. Travel Tolerance (inches) 
Total Mechanical Travel (inches) 
Temperature Coefficient 
Operating Temperature Range 
Power Rating (Watts at 40·C) 
Dielectric Strength (Volts, RMS for 60 Sec) 
Terminals 
Taps 
Tap Tolerance (inches) 
Life Expectancy (Cycles at 60 in.lmin.) 
Shaft Frictional Force 
Weight (ounces) 

Notes: 1. Mating connector supplied. 
2. Stainless steel shaft. 
3 .. Anodized aluminum housing. 

P1991 
CONDUCTIVE PLASTIC 

See Note 5 
±20% 

.001 inch 
±0.5% 

See Chart I 
±.025 

See Chart I 
500PPM/·C. 

- 55· to 105·C 
0.5 watt/inch 

750 volts, RMS 
3 

1/2 inch spacing 
±.030 

50,000,000 

Dash Elect. Mech. WI. 
No. Travel Travel A B Ozs. 

-1 1.00 1.25 13.20 10.50 10 

-2 2.00 2.25 13.20 10.50 10 

-3 3.00 3.25 13.20 10.50 10 

-4 4.00 4.25 13.20 10.50 10 

-5 5.00 5.25 13.20 10.50 10 

-6 6.00 6.25 18.50 15.80 15 

-7 7.00 7.25 18.50 15.80 15 

-8 8.00 8.25 18.50 15.8a 15 

-9 9.00 9.25 18.50 15.80 15 

-10 10.00 10.25 18.50 15.80 15 

-11 11.00 . 11.25 23.70 21.00 20 

-12 12.00 12.25 23.70 21.00 20 

-13 13.00 13.25 23.70 21.00 20 

-14 14.00 14.25 23.70 21.00 20 

-15 15.00 15.25 g3.70 21.00 20 

PART NUMBER DESIGNATION (EXAMPLE) 
M2028-5-502 T.T L TOTAL RESISTANCE (5000 n ) 

ELECTRicAL TRAVEL (5.00 INCHES) 
BASIC TYPE 

.37 Typo 

DASH TOTAL 
NO. RESIS-

TANCE 

102 1.000 

202 2.000 

502 5.000 

103 10.000 

203 20.000 

503 50.000 

104 100.000 

OHMS NUMBER 
PER OF TURNS 
INCH PER INCH 

500 270 

1.000 370 

2.000 415 

2.500 450 

5.000 550 

10.000 660 
20.000 1000 

4. Terminals available on special request. 
5. Ohms per inch for PI991: 500, tK, 2K, 5K, 10K. 
7. Independent linearity for M2028: (100% -;- Total Tums x 2) 

4555 West 60th Street, Chica90, IL 60629 
MAUREV PHONE (312)581-4555 
INSTRUMENT CORPORATION TWX910-221-6025 6. With modification, this type is available in strokes greater than 15 inches. 

A·2024 For manufacturers' sales offices; see yellow pages EEM1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

LIGHT DUTY LINEAR MOTION POTENTIOMETERS 
WIREWOUND AND CONDUCTIVE PLASTIC LDL 

WIREWOUND (M-Series) These miniature transducers com
bine the best electrical characteristics in the smallest size at 
the lowest cost. The units were designed for use in laboratory 
test equipment, light industrial applications and automation 
where great accuracy of electrical output is essential. The 
spherical ball ends add flexibility to mounting. These wire
wound, linear motion potentiometers will meet the require
ment in the majority of applications. 

CONDUCTIVE PLASTIC (P-Series) Where long life in a 
hostile environment is required, these linear motion trans
ducers with molded, raised tracks and graphite composition 
contacts have no equal. They are practically impervious to 
dust, water and oil. The high contact pressure resists the 
effects. of severe vibration and shock. The units are being 
used in factories and mills where maintenance-free operation 
is essential. 

~---------------------c---------------------~~~ 

D~'~2 I 
M1326 I P1613 M2078 I P2080 

4 

Shaft shown in fully retracted pOSition 
Shaft is free to rotate .. 
Body: '/~wide on terminal side x 3/edeep. 

Standard Resistance Values, Ohms / inch: 250n, SOOn, 1K, 2K, 2.5K, 10K, 20K 

MAUREV 
INSTRUMENT CORPORATION 
4555 West 60th Street ,Chicago,lL 60629· PHONE (312)581-4555· TWX 910-221-6025 

EEM 1985 For manufacturers' sales otfides, see yellow pages 

Stroke 
(Inches) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

A B C D 
2.00 1.800 5.12 3.00 

3.00 2.800 6.12 4.00 

4.00 3.800 7.12 5.00 

5.00 4.800 8.12 6.00 

6.00 5.800 9.12 7.00 

7.00 6.800 10.12 8.00 

8.00 7.800 

9.00 8.800 

10.00 9.800 

11.00 10.800 

12.00 11.800 

13.00 12.800 

P20BO 
CONDUCTIVE PLASTIC 

A·2025 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

PRECISION CONDUCTIVE-PLASTIC 
SINGLE tURN POTENTIOMETERS 

4750 

PST 
These conductive plastic potentiometers have been 
specially designed for severe environmental conditions in 
mill-factory operations as well as in critical military appli
cations. The molded, raised track maintains itself free from 
contamination of foreign particles, oil or water. The high, 

gram pressure of the graphite composition contact ori the 
raised track gives excellent. resistance to contact bounce 
under punishing vibration or shock, as well as an excep
tional rotational life. Such units are particularly suited for 
applications where trouble-free maintenance is required. 

BUSHING 

ELECTRICAL AND MECHANICAL CHARACTERISTICS 

87-P83 106-P249 112-P19 143-P 200-P446 
SERVO SERVO SERVO SERVO SERVO 

Total Resistance (Ohms) 500!l - 50K 500 f! - 100K 500 f! - 100K 1K -100K 1K-100K 
Total ResistanceTolerance ±10% ±10% ±10% ±10% ±10% 
Theoretical Resolution .001% .001% .001% .001% .001% 
Independent Linearity ±0.5% ±0.5% ±0.5% ±0.5% ±O.5% 
Theoretical Electrical Travel (Degrees) 340° 340° 340° 340° 340° 
Theoretical Elect. Travel Tolerance (Degrees) ±3° ±2° ±2° ±2° ±2° 
Total Mech?nical Travel (Degrees) 360° 360° 360° 360° 360° 
Temperature Coefficient (PPM/OC) 400 400 400 400 400 
Operating Temperature Range (OC) -55''101OS''C -55''101OS''C -55"10105"C -55"10105"C -55"10105"C 
Power Rating (Watts at 40°C) 1 1.5 1.5 2 3 
Dielectric Strength (Volts, RMS for 60 Sec) 1000 1000 1000 1000 1000 
Terminals, Standard 3 3 3 3 3 
Taps, Maximum Available 4 6 6 9 9 
Tap Tolerance ±3° - ±2° ±2° ±2° ±2° 
Life Expectancy (Revolutions at 500RPM) 100,000,000 100,000,000 100,000,000 100,000,000 100,000,000 
Moment of Inertia (gm-cm2) 0.2 0.2 0.2 1.5 1.5 
Starting Torque (ounce-inches) 0.5 0.5 0.5 0.3 0.3 
Running Torque (ounce-inches) 0.4 0.4 0.4 0.2 0.2 
Weight (ounces) O.Goz. 0.6oz·. O.Goz. 1. 7 oz. 4oz. 
'Stop Strength (pound-inches) 

SS Ball B. SS Ball B. SS Ball B . SS Ball B. SS Ball B. 

• Add one ounce-inch for O-ring seal Standard Resistance Values Within Range Indicated . 
•• For units with mechanical stops. 500 n , 1 K, 2K, 5K, 10K, 20K, 50K, 100K 

Conforms to MIL - R - 39023 A 

MAUREV 
INSTRUMENT CORPORATION 
4555 West 60th Street ,Chicago, IL 60629 . PHONE (312) 581- 4555· TWX 910-221-6025 

A'2026 For manufacturers' sales offices, see yellow pages EEM1985 
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MAUREV MOTORIZED POTENTIOMETERS 
INSTRUMENT CORP. AND SWITCHES MPS 

General Description &. Applications 
A family of single turn and multiturn, motor driven poten- motor are precisely matched to perform to exacting specifica
tiometers and switches has been developed for industrial servo tions. Motor-clutch-pot units are available in a wide range of 
applications. They are used for such applications as variable specifications. A motor of selected speed and voltage may be 
speed controls on power generating sets, electrical- matched with single, 3, 5, or 10 turn potentiometers, either wire
mechanical remote control, and readouts. They provide ex- wound or conductive plastic. When multiple voltages are re
cellent accuracy at an economical price. These integrated quired, single cups may be conveniently ganged with or 
motor-potentiometers are the result of years of Maurey ex- without clutches. In addition, Maurey engineers can provide 
perience in the manufacture of precision potentiometers and mUlti-tap potentiometers, special shafts and mountings, and 
motor assemblies. The potentiometers, gear head, clutch, and a wide range of AC or DC· motors to your specification. 

87·H477 

r'·": '::r"1 I 
~. ~~1_5O 
~r."::i~ ~ '-=w 1.00' '.625 .87 Dia. 

L-..:: -
.750 4 holes 6·32x.25deep 

1----5.25 ------1 

Dia. 

Add 1.00 for 
each additional 

.83---j cup 

3 Holes .170 Dia. 
200.M642 120° apart on 2.375 B.C. 

-------I Add 1 inch for each 
additional cup 

Standard DC Motor Data: 

87·H477 DC Motorized Multiturn Potentiometer 
A compact, motor driven, 10 turn %" diameter precision poten
tiometer. A slip clutch between the motor and the poten
tiometer protects the stops at the end of mechanical travel. 
The precision machined, square aluminum housing provides 
mounting holes for the device. 
Sealed from dust and normal industrial environment. 
Potentiometer independent linearity: ± 0.25% or better 
Power rating: 2.5 watts at 60°C 
Resistances available: 5000,1 K, 2K, 5K, 10K, 20K, 50K, 100K. 

200·M642 DC Motorized Single Turn Potentiometer 
A versatile motor, switch, potentiometer assembly. This model 
may use multi-pole, single throw switch cups, and with up to 
six precision potentiometers of various resistance values. All 
components are easi Iy assembled or changed. Proven design 
for factory or mill environments. A pointer indicates position 
of wiper or percentage of Voltage. A mounting flange simplifies 
installation on a panel or bracket. 
Potentiometers have 320 0 electrical angle, linearity: ± 0.5% 
Power: 5 watts at 85°C. 
Resistances available: 1000,2500, 5000, 1K, 2K, 2.5K, 5K, 
10K, 20K, 25K, 50K, 100K. 

M2261 AC Motorized Single Turn Potentiometers 
A compact AC motor driven wlrewound potentiometer with 
mechanical stops. A slip clutch provides positive protection 
to the mechanical stops In the potentiometer. The slip clutch 
can be eliminated for continuous rotation potentiometers. Also· 
available with single throw switches. 
Potentiometer: ± 0.5% independent linearity; 4 watts, standard 
resistances of 250, 500, 1K, 2K, 2.5K, 5K, 10K, 20K, 50K, 100K. 
Motor: 115 Volts, A.C. 60 Hz; synchronous continuous duty with 
pm;itlve clutch and instantaneous brake; standard RPM: 1,2, 
4, 6, 10, 12, 30, 60. 

Special Requirements 
Speed: (See chart) 
Voltage: (See chart) 
Current: (See chart) 

Voltage ma Speed The types shown here are representative of a wide range of 
V.!..D""C~ ___ -,-::-__ ..!.R.!!P=",::M motor driven mechanisms manufactured by Maurey. AC or DC 

Torque at 24 volts: 50 oz-in. 
Break away voltage: 10volts DC 
Other requirements on request 

MAUREV 
INSTRUMENT CORPORATION 

1=,2~ ___ ---=49=-__ 76~.0 motors may be used. Single and multicup carbon, wirewound, 
2~4;-___ ~50,:,--__ -=,16~.O or conductive plastic potentiometers may be specified, with 
2!:'8"-___ --':'5=-1 __ -721-:-:::::.2 or without slip clutches or switches. Write or phone for a solu-
35 53 24.5 tion to your requirement. 

4557 West 60th Street ,Chicago, IL 60629· PHONE (312)581-4555· TWX 910-221-6025 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2027 
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Mepco§Bectra 
A NORTH AMERICAN PHILIPS COMPANY 

TRIMMERS 

Reliability across the board'" 

CERMET TRIMMER SPECIFICATIONS 
Temperature Coefficient: ±100 ppm/oC, standard 
Contact Resistance Variation (CRV): 3% 
End Resistance: 1 % maximum or 2fl, whichever is greater. 
Resolution: Essentially infinite. 
Operating Range: 
-25°C to +125°C for Models S014, S03S. 
-55°C to +125°C for Mode1S035. 
-65°C to +150oC for Models 8024, S026, S050. 
Torque: 3 to 5 inch-ounces maximum, depending on model. 
Sealed to allow wave solder and immersion cleaning. 
Stops: Clutch at both ends for multiturn; positive at both ends 
for single turn models. 

RESISTANCE VALUES AND CODES 

OHMS CODE OHMS CODE 
10 100 10K 103 
20 200 20K 203 
50 500 50K 503 

100 101 lOOK 104 
200 201 200K 204 
SOO SOl SOOK S04 
1K 102 lMEG lOS 
2K 202 2MEG 205 
SK 502 5MEG 505 

11468 Sorrento Valley Rd., San Diego, CA 92121 (6'19:) 453-0332 TWX: 910-337-1120 Telex: 820534 

INDUSTRIAL CERMET TRIMMERS 
8014 8024 8026 8035 8038 

Description 'AI" Round %" Square V4" Square %" Rectangular %" Square 
Single Turn Multiturn Multiturn Multiturn Single Turn 

Standard 1000 to 1000- 1000- 1000- 1000-
Resistances 1 MO 1 MO 1 MO 1 MO 1 MO 

Resistance ±20% ±10% ±10% ±10% ±10% ±10% 
Tolerance (%) 

Dimensions .2S0 dia. x .175 .375 x .375 x .150 .250 x .250 x .165 .250 x .195 x .750 .375 x .375 x .200 
H xWx L (In.) (Pin styles W, P) 

.320 x .250 x .225 
(Pin style Xl 

Power Rating 
(Watts) 

0.5 @ 25°C 1.0@ 70°C 0.25 @ S5°C 0.75 @ 70°C 0.5 @ S5°C 

Adjustment 1 Turn 25 Turns 12 Turns 15 Turns 1 Turn 

Pin Styles Side/Top Adjust Side/Top Adjust Side/Top Adjust Side Adjust Side/Top Adjust 

MILITARY CERMET TRIMMERS 
MIL-R-22097 RJ24 RJ26 RJSO 

Pin Styles P,W,X P,W,X P 

Characteristic C,F C,F C, F 
Std. Resistance Range 1000-1 Mo 1000-1 MO 1000-1 MO 

MIL-R-3903S RJR24 RJR26 

Pin Styles P,W,X P,W,X 

Characteristic C,F,H F,H 
Std. Resistance Range 1000-1 MO 1000-1 MO 

20KO-l MO 20KO-l MO 
for uH" Char. for "H" Char. 

For information on Mepco/Electra's CAPACITORS/RESISTORS/MILITARY COMPONENTS, "·1124-1126, a'1008-1009 and "'1980-1891. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2029 
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si!"gle. turn, low ,?ost """iDE-I 
trimming potentiometers 

"""ill E_I 

MURATA ERIE NORTH AMERICA, INC. 

1/10 Watt, Carbon-RVA0607 
Resistance Range: 200 ohms to 2 Megohms 
Tolerance: ..... 30% 
Residual Resistance: 200 to 500 ohms - 5 .ohms max. Over 500 ohms -

1% max. 
Taper: Linear 
Power Rating: 0.1W (at 70°C) Derated to 0 watts at 125°C 
Max.Working Voltage: 50VDC 
Torque: .27 to 2.8 oz. in. (20 to 200 g cm) 
Terminal Strength: 35.27 oz. (1.0 kg) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: Approx. 2200 

1/10 Watt, Carbon - RVF 
ReSistance Range: 200 ohms to 1 Megohm 
Tolerance: ±25% 
Residual Resistance: Less than 5% of nominal rated resistance 
Taper: Linear 
Power Rating: 0.1W (at 70°C) Derated to 0 watts at 100°C 
Max. Working Voltage: 150 VDC 
Torque: .42 to 4.2 oz. in. (2.9-29.4 mNm) 
Terminal Strength: 35.27 oz. (98 mNm) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: 270° ±100 

1/5 to 3/4 Watt, Carbon, .Cond. 
Plastic & Cermet-0911/1214 

RVA (Carbon) 
Characteristic RVX (Cond. Plastic) RVG (Cermet) 

0911 1214 0911 1214 
Resistance Range: 200- 200-

5 Megohms· 1 Megohm 
Tolerance: ±20% 
Residual Resistance: Less than 5000.50 maximum 

5000 and up, less than 1 % of nominal rated resistance 
Taper: Linear 
Power Rating*": l/sW (70°C) V3W (70°C) V2W (70°C) %W(700C) 
Max. Working Voltage'··: 250VDC 350VDC 350VDC 500VDC 
Torque: 0.56-4.86 0.83-6.0 0.56-4.86 0.83-6.0 

in. oz. in.oz. In. oz. In.oz. 
Terminal Strength: 35.27 oz. 

f-Effective Rotation: Elec. 240° 2500 240° 250° 
Mech. 260° ±100 2800 ±100 260° ±100 280° ±100 

Stop Strength: 13.9 oz . 
• 100 ohms available In RVA •• Derated to· 0 watts at 125°C 

... Max working V varies with resistance value. Vmax = '1/ Resistance x Power 

1/3Watt, Cermet-RVS0707 
Resistance Range: 100 ohms to 1 Megohm 
Tolerance: ±20% 
Temperature Coefficient: 100ppm/oC 

~dual Resistance: 100 to 500 ohms - 5 ohms max. Over 500 ohms -
1% max. 

Taper: Linear 
Power Rating: V3 W (at 70°C) Derated to 0 Watts at 125°C 
Max. Working Voltage: 100VDC 
Torque: .27 to 2.8 oz. in. (20 to 200 g cm) 
Terminal Strength: 12.35 oz. (350 gr) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: 200° ±100 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810~766-1531 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

sealed precision cermet _ ERIE I 
trimming potentiometers-±100 ppm/oc M;:ATAERIE:OR~H'AMERICA'INC. 

1102, 4-Turn, 1/2 Watt 

FEATURES 
• Flame retardant rotor meets 

UL94V-0 requirements 
• Extremely small size

.260"0. x .181" 
• Sealed to withstand wave 

soldering and immersion 
cleaning processes 

FEATURES 
• Low cost 
• %" square 

FEATURES 
• Unique planetary drive 

provides the preCise setting 
capability of a multi-turn unit 
in a small single-turn package 

• Just .299"0 x .260" 
• Sealed to withstand wave 

soldering· and immersion 
cleaning process 

FEATURES 
• %" square 
• Sealed to 

MIL-R-22097 standards 

FEATURES 
• Small size-

.374/1 x .394" X .240" 
• Sealed to MIL-R-22097 

standards. Will withstand 
industrial cleaning processes 

FEATURES 
• Small size-

.181/1 x .252" X .752" 
for close board spacing 

• Sealed to MIL-R-22097 
standards. Will withstand 
industrial cleaning processes 

FEATURES 
• 22 turn mechanism provides 

extremely fine adjustment 
capability 

• High power dissipation: 
1.0W at 700 e 

• Sealed to withstand wave 
soldering and immersion 
cleiming processes 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±20% 
Residual Rlsillance 10/. or 2 ohms max. whichever is greater 
Power Rating 0.5W at 70°C. Derated to OW at +1500 C 
Working Voltaga 300 VDC max. 
Operating Tamperatura Range -55°C to +150oC 
CoRlact Resistance Variation 3% or 3 ohms max. whichever is grealer 

SPECIFICATIONS 
Resislance Range 10 ohms 10 2 Megohms 
Tolerance ±10% 
Residual Re.islance 2 ohms max. 
Powlr Rating 0.5W a170oC. Derated to OW at +125°C 
Working Voltage 300 VDC max. 
Operating Temperaturl Range -55°C to +125°C 
Contact Resistance Variation 1 % or 1 ohm max. whichever is greater 

SPECIFICATIONS 
Rasistanca Ranga 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 1 % or 2 ohms max. whichever is greater 
Power Rating 0.5Wat 70°C. Derated to OW at +125°C 
Working Voltage 300 VDC max. 
Operating Temperature Range 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Re.lstance Range 10 ohms to 1 Megohm 
Tolerance ±10% 
Residual Resistance 11% or 2 ohms max. whichever is greater 
Power Rating 0.25W at 70°C. Derated to OW at +125oe 
Working Voltage 200 VDC max. 
Operating Temparature Ranga 
Contact Resistance Variation 3% or3 ohms max. whichever is grealer 

SPECIFICATIONS 
Resistance Ranga 10 ohms 10 2 Megohms 
Tolerance ±10% 
Residual Resistanca 1% or 2 ohms max. whichever is grealer 
Power Rating 0.5WaUOoC. Deraled 10 OWal +125°e 
Working Voltage 300 VDC max: 
Operating Temperature Ranga -55°C 10 +125°C 
Contact Resistance Variation 3% or 3 ohms max. whichever Is greater 

SPECIFICATIONS 
Re.l.tan •• Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Rlsistance 3% or 1 ohm max. whichever is grealer 
Power Rating 0.75W at 7DoC. Derated 10 OW at +12SoC 
Working Vellage 300 VDe max. 
Operating Temperature Ranga -55°C 10 +1250 C 
Contact Resistance Variation 3% or 3 ohms max. whichever is grealer 

SPECIFICATIONS 
Resistance Ranga 10 ohms 10 2 Megohms 
Toleranca +10% 
Residual ReSistance 1 % or 2 ohms max. whichever is greater 
Powet Rating 1W at 70°C. Deraled to OW at +150OC 
Max. Working Voltage 300 VOC max. 
Operating Temperature Ranga 55°e to + 1500 e 
Contact Raslstance Variation 3% or 3 ohms max. whichever Is greater 

MURATA ERIE NORTH AMERICA,INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1985 For manufacturers' sales offices, see yellow pages A'2031 
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OHIVIITE® Vitreous Enameled·Rheostats (Potentiometers) 
Now, Ohmite offers TWELVE sizes in its line of famous rheostats. 

In all Ohmite rheostats, the resistance wire is wound on a solid ceramic 
core. The turns are locked in place with tough, protective vitreous enamel 
or Ohmicone® silicone ceramic. Pivoted, universal action mounting of the 
brush, assures perfect contact. Metal·graphite contact brushes, varied 
to fit current and resistance, insure good contact with negligible wear of 
the wire. Terminals at each end of the winding permit connection of the 
unit as a potentiometer. 

Standard Shaft Locking Shaft Standard Shalt 
Catalog No. Catalog No. Catalog No. 

Ohm. Amps Old New Old New Ohms Amps Old N_ 
10 .86 4908 RCS10R 4948 RCL10R 100 .27 4914 RCS100 
15 .71 4909 RCS16R 4949 RC.L15R 150 .22 4915 RCS150 
25 .55 4910 RCS25R 4950 RCL25R 200 .19 4916 RCS200 
35 .46 4911 RCS35R 4951 RCL35R 250 .17 4917 RCS250 
50 .39 4912 RCS50R 4952 RCL50R 350 .15 4918 RCS350 
75 .32 4913 RCS75R 4953 RCL75R 5.00 .12 4919 RCS500 

Locking Shalt 
Catalog No. 

Standard Shaft Locking Shaft 
Catalog No. Catalog No. 

Old New Ohms Amps Old New Old New 
4954 RCL100 750 .10 4920 RCS750 4960 RCL750 
4955 RCL150 1000 .086 4921 RCSIKO 4961 RCLIKO 
4956 RCL200 1500 .071 4922 RCS1K5 4962 RCL1K5 
4957 RCL250 2500 .055 4923 RCS2K5 4963 RCL2K5 
4958 RCL350 3500 .046 4924 RCS3K5 4964 RCL3K5 
4959 RCL500 5000 .039 4925 RCS5KO 4965 RCL5KO .. MODEL E" -12Yz WATT" - UNENCLOSED" ENCLOSED 

.. 
* Rating on metal panel Unit IS slhcone~ceramlc coated • 

Unenclosed Enclosed Unenclosed Enclosed 
Standard Shalt LQcklng Shalt Standard Shalt 

Total Max. Appr. Catalog No. Catalog No. Catalog No. 
Ohme Amps Steps Old New Old New Old New 

Standard Shalt Locking Shalt Standard Shall 
Total Max. Appr. Catalog No. Catatog No. Catalog No. 
Ohms Amps Steps Old New Old New Old New 

1 3.53 32 0101 RES1RO L010l REL1RO W0101 REE1RO 
2 2.50 28 0102 RES2RO LOl02 REL2RO W0102 REE2RO 

175 .27 145 0114 RES.175 L0114 REL175 W0114 REE175 
200 .25 132 0114A RES200 L0114A REL200 W0114A REE200 

2.5 2.24 31 0102A RES2R5 L0102A REL2R5. W0102A REE2R5 
3 2.04 33 0103 RES3RO L0103 REL3RO W0103 REE3R()· 

250 .22 128 0115 RES250 L0115 REL250 W0115 REE250 
350 .19 149 0116 RES350 L0116 REL350 W0116 REE350 

5 1.58 61 0103A RES5RO LOl03A REL5RO W010SA REE5RO 500 .16 213 0117 RESSOO L0117 REL500 WOI17 REE500 
6 1.44 58 0104 RES6RO L0104 REL5RO W0104 REE6RO 750 .13 193 0118 RES750 L0118 REL750 W0118 . REE750 
8 1.25 61 0105 RES8RO L0105 REL8RO W0105 REE8RO 

10 1.12 76 0106 RES10R L0106 REL10R W0106 REE10R 
15 .91 64 0107 RES15R L0107 REL15R W0107 REE15R 
25 .7t 57 0108 RES25R L0108 REL25R W0108 REE25R 
35 .60 73 0109 RES35R L0109 REL35R W0109 REE35R 
50 ,(jj) 83 0110 RES50R LOll0 RELSOR W0110 REE50R 
75 .40 101 0111 RES75R L0111 REL75R W0111 REE75R 

100 .35 106 0112 RES100 L0112 REL100 W0112 REE100 
125 .32 132 0113 RES125 L0113 REL125 W0113 REE125 

1000 .10 257 0119 RES1KO L0119 RELIKO W0119· REEIKO 
1500 .090 255 0120 RES1K5 L0120 REL1K5 W0120 REE1K5 
2500 .070 277 0121 RES2K5 L0121 REL2K5 W0121 REE2K5 
3500 .060 313 0122 RES3K5 L0122 REL3K5 W0122 REE3K5 
5000 .050 255 0123 RES5KO L0123 REL5KO W0123 REE5KO 
7500 .041 299 4190 RES7K5 L4190 REL7K5 W4190 REE7K5 

10,000 .035 398 4191 RES10K L4191 REL10K W4191 REEl OK 
12,500 .031 434 4192 RES12K5 L4192 REL12K5 W4192 REE12K5 

ISO .29 125 0113A RES150 L0113A REL150 W0113A REE150 15,000 .029 521 4193 RES15K L4193 REL15K W4193 REE15K 

25 WATT MODEL "H" - UL Usted ' * Rating on metal panel - unit is silicone-ceramic coated. 

Standard Shaft Locking Shaft 
Total Max. Appr. Catalog No. > Catalog. No •.. 
Ohms Amps Steps Old New Old Ne!ll 

Standard Shalt Locking Shalt 
Total Max. Appr. Catalog No. Catalog No. 
Ohms Amps Steps Old New Old N_ 

Standard Shaft Locking Shalt 
Total Max. Appr. Catalog No. Catalog No. 

·Ohms Amps Steps Old New Old New 
1 5.0 30 0140 RHS1RO L0140 RHL1RO 
2 3.54 30 0141 RHS2RO L0141 RHL2RO 
3 2.88 31 0142 RHS3RO L0142 RHL3RO 
6 2.04 • 50 0143 RHS6RO L0143 RHL6RO 
8 1.77 53 0144 RHS8RO L0144 RHL8RO 

10 1.58 52 0145 RHS10R L0145 RHL10R 
15 1.29 67 0146 RHS15R L0146 RHL15R 
25 1.0 89 0147 RHS25R L0147 RHL25R 
35 .845 98 0148 RHS35R L0148 RHL35R 
50 .707 80 0149 RHS50R L0149 RHL50R 

2500 .10 341 0160 RHS2K5 L0160 RHL2K5 
3500 .084 315 0161 RHS3K5 L0161 RHL3K5 
5000 .070 355 0162 RHS5KO L0162 RHL5KO 
7500 .058 439 4200 RHS7K5 L4200 RHL7K5 

10,000 .050 476 4201 RHS10K L4201 RHL10K 
15,000 .041 431 4202 RHS15K L4202 RHL15K 
20,000 .035 422 4203 RHS20K L4203 RHL20K 
25,000 .032 527 4204 RHS25K L4204 RHL25K 

75 .575 107 0150 RHS7SR L0150 RHL75R 
100 .50 142 0151 RHS100 L0151 RHL100 
125 .445 139 0152 RHS125 L0152 RHL125 
175 .375 154 0153 RHS175 L0153 RHL175 
2SO .316 177 0154 RHS250 L0154 RHL250 
350 .267 197 0155 RHS350 L0155 RHL350 
500 .222 220 0156 RHS500 L0156 RHL500 
750 .182 261 0157 RHS750 L0157 RHL750 

1000 .155 278 0158 RHSIKO L0158 RHLIKO 
1500 .129 267 0159 RHS1K5 L0159 RHL1K5 

50 WATT 
MODEL .. ~" - UL Listed 

75 WATT 
MODEL "G" - UL Listed 

100 WATT 
MODEL UK" - UL Listed 

150 WATT 
MODEL "L" - UL Listed 

Standard Shalt 
Total Max. Appr. Catalog No. 
Ohms Amps Steps Old New 

Standard Shaft 
Total Max. Appr. Catalog No, 
Ohms Amp. Steps Old New 

Tot.., Max. Appr. S~:t~~~: ~~~ft 
Ohms Amps Steps Old New 

Standard Shalt 
Total Max. Appr, Catalog No. 
Ohms Amps Steps Old New 

0.5 10.0 24 0308 RJSR50 
1 7.07 44 0309 RJS1RO 
2 5.00 43 0310 RJS2RO 
4 3.53 42 0311 RJS4RO 
6 2.88 45 0312 RJS6RO 
8 2.50 43 0313 RJS8RO 

12 2.04 86 0314 RJS12R 
16 1.76 91 0315 RJS16R 
22 1.50 100 0316 RJS22R 
35 1.19 125 0317 RJS35R 
50 1.00 112 0318 RJSSOR 
80 .79 143 0319 RJS80R 

125 .83 176 0320 RJS125 

0.5 12.3 27 1100 RGSR50 
1 8.66 27 1101 RGS1RO 
2 6.12 30 1102 RGS2RO 
3 5.0 28 1103 RGS3RO 
5 3.88 53 1104 RGS5RO 
7.5 3.16 , 50 1105 RGS7R5 

10 2.74 53 1106 RGS10R 
16 2.17 91 1.107 RGS16R 
25 1.73 113 1108 RGS25R 
50 1.23 142 1109 RGS50R 

0.5 14.1 33 0440 RKSR50 
1 10 33 0441 RKS1RO 
2 7.07 32 0442 RKS2RO 
3 5.75 39 0443 RKS3RO 
5. 4.47 57 0444 RKS5RO 
7.5 3.65 60 0445 RKS7R5 

10 3.16 57 0446 RKS10R 
16 2.50 88 0447 RKS16R 
25 2.0 109 0448 RKS25R 
50 1.41 137 0449 RKS50R 

0.5 17.3 29 0524 RLSR50 
1 12.3 41 0525 RLSIRO 
2 8.65 40 0526 RLS2F\0 
3 7.07 42 0527 RLS3RO 
5 5.48 44 0528 RLS5RO 
7.5 4.47 75 0529 RLS7R5 

10 3.88 79 0530 RLS10R 
15 3.16 75 0531 RLS15R 
25 2.45 120 0532 RLS25R 
35 2.07 133 0533 RLS35R 
50 1.74 151 0534 RLS50R 

150 .575 170 0321 RJS150 75 1.0 134 1110 RGS75R 75 1.15 163 0450 RKS75R 75 1.42 179 0535 RLS75R 
225 .470 199 0322 RJS225 
300 .408 211 0323 RJS300 
500 .316 284 0324 RJS500 
800 .250 282 0325 RJS800 

1000 .224 352 0326 RJS1KO 
1800 .176 355 0327 RJS1K6 
2500 .141 449 0328 RJS2K5 
3500 .119 496 0329 RJS3K5 
5000 .100 459 0330 RJS5KO 
8000 .079 576 0331 RJS8KO 

10.000 .070 565 0332 RJS10K 
15,000 .058 568 4210 RJS15K 

100 .866 178 1111 RGS100 
200 .612 180 1112 RGS200 
300 .50 211 1113 RGS300 
400 .433 223 1114 RGS400 
500 .388 279 1115 RGS500 
750 .316 338 1116 RGS750 

1000 .274 356 1117 RGS1KO 
1500 .224 420 1118 RGS1K5 
2000 .194 443 1119 RGS2KO 

100 1.00 172 0451 RKS100 
200 .707 216 0452 RKS200 
300 .575 261 0453 RKS300 
400 .500 272 0454 RKS400 
500 .447 269 0455 RKS500 
750 .365 325 0456 RKS750 

1000 .316 343 0457 RKSIKO 
1500 .258 404 0458 RKS1K5 
2000 .224 42~ 0459 RKS2KO 

100 1.23 190 0536 RLS100 
ISO 1.00 225 0537 RLS150 
200 .865 239 0538 RLS200 
250 .775 236 0539 RLS250 
35(}- .655 265 0540 RLS3SO 
500 .548 296 0541 RLS500 
750 .447 362 0542 RLS750 

1250 .346 473 0543 RLS1K25 
1800 .288 537 0544 RLS1K8 
2250· .259 529 0545 RLS2K25 

20,000 .050 599 4211 RJS20K 
25,OOQ .045 573 4212 RJS25K 
30,000 .041 688 4213 RJS30K 
40.000 .035 673 4214 RJS40K 

2500 .173 441 1120 RGS2K5 
5000 .)23 564 1121 RGS5KO 
7500 .100 547 1122 RGS7K5 

2500 .200 426 0460 RKS2K5 
5000 .141 543 0461 RKS5KO 
7500 .115 528 0462 RKS7K5 

3000 .224 558 0546 RLS3KO 
4000 .182 667 0547 RLS4KO 
7500 .141 714 0548 RLS7K5 

50.000 .032 642 4215 RJS50K 10,000 .087 572 1123 RGS10K 10.000 .100 704 0463 RKS10K 10,000 .122 952 0549 RLS10K 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company /3601 W. Howard St., Skokie, Illinois 60076/ (312) 675·2600/ TWX 910·223-0805/ TELEX 72·4433 

A-2032 For manufacturers' sales offices, see yellow pages EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

OHNlITE® Vitreous Enameled Rheostats (Potentiometers) 
225 WATT 
MODEL "P" - UL Listed 

Total Max. Appr. 
Ohms Amps Steps 

1 15 42 
2 10.6 41 
3 8.66 61 
4 7.50 58 
5 6.71 57 
7.5 5.49 60 

10 4.74 115 
15 3.87 108 
25 3.00 114 
50 2.12 218 
75 1.73. 206 

100 1.50 275 
150 1.22 259 
200 1.06 345 
300 .866 326 
400 .750 342 
700 .567 483 
900 .500 484 

1200 .433 513 
1500 .387 641 
1750 .358 603 
2000 .336 690 
2500 .300 679 

1000 WATT 
MODEL "U" 

Total Max. Appr. 
Ohms Amps Steps 

1 31.6 91 

1.5 25.8 90 

2 22.4 90 
2.5 20.0 127 

3 18.3 114 

4 15.8 120 

5 14.1 124 

8 11.2 118 

Standard Shaft 
Catalog No. 

Old New 

1250 RPS1RO 
1251 RPS2RO 
1252 RPS3RO 
1253 RPS4RO 
1254 RPS5RO 
1255 RPS7R5 
1256 RPS10R 
1257 RPS15R 
1258 RPS25R 
1259 . RPS50R 
1260 RPS75R 
1261 RPS100 
1262 RPS150 
1263 RPS200 
1264 RPS300 
1265 RPS400 
1266 RPS700 
1267 RPS900 
1268 RPS1K2 
1269 RPS1K5 
1270 RPS1K75 
1270A RPS2KO 
1271 RPS2K5 

Standard Shaft 
Catalog No. 

Old New 

1450 RUS1RO 

1451 RUS1R5 

1452 RUS2RO 

1453 RUS2R5 

1454 RUS3RO 

1455 RUS4RO 

1456 RUS5RO 

1457 RUS8RO 

300 WATT 
MODEL "N" - UL Listed 

Standard Shaft 
Total Max. Appr. Catalog No. 
Ohms Amps Steps Old New 

1 17.32 56 0.650 RNS1RO 
2 12.24 51 0651 RNS2RO 
3 10.00 51 0652 RNS3RO 
4 8.66 77 0653 RNS4RO 
5 7.75 76 0654 RNS5RO 
7.5 6.32 72 0655 RNS7R5 

10 5.48 76 0656 RNS10R 
15 4.47 144 0657 RNS15R 
25 3.46 134 0658 RNS25R 
50 2.45 230 0659 RNS50R 
75 2.00 275 0660 RNS75R 

100 1.73 288 0661 RNS100 
150 1.41 345 0662 RNS150 
200 1.22 364 0663 RNS200 
300 1.00 433 0664 RNS300 
400 .866 456 0665 RNS400 
700 .655 500 0666 RNS700 
900 .578 517 0667 RNS900 

1200 .500 541 0668 RNS1K2 
1500 .447 676 0669 RNS1K5 
1750 .414 625 0670 RNS1K75 
2000 .387 714 0670A RNS2KO 
2500 .346 720 0671 RNS2K5 

Standard Shaft 
Total Max. Appr. Catalog No. 
Ohms Amps Sleps Old New 

10 10.0 117 1458 RUS10R 

12.l 8.95 163 1459 RUS12R! 

16 7.90 166 1460 RUS16R 

25 6.33 162 1461 RUS25R 

50 4.47 327 1462 RUS50R 

75 3.65 307 1463 RUS75R 

100 3.18 446 1464 RUS100 

175 2.39 490 1465 RUS175 

500 WATT 
MODEL "Ru 

Total Max. Appr. 
Ohms Amps Steps 

1 22.3 56 
1.5 18.2 71 
2 15.8 75 
2.5 14.1 78 
3 12.9 79 
4 11.2 74 
5 10.0 104 
8 7.9 104 

12.5 6.3 115 
16 5.6 186 
25 4.47 205 
40 3.54 206 
50 3.16 205 
80 2.52 316 

125 2.0 388 
175 1.69 434 
250 1.41 490 
325 1.24 505 
500 1.00 614 
750 .817 735 

1000 .707 769 
1500 .577 932 
2000 .50 971 
2500 .447 962 

Total Max. Appr. 
Ohms Amps Steps 

225 2.11 830 

300- 1.83 661 

400 1.58 704 

500 1.41 695 

750 1.15 828 
1000 1.00 870 

1500 .816 1040 

2500 .633 1100 

Standard Shaft 
Catalog No. 

Old New 

0849 RRS1RO 
0850 RRS1R5 
0851 RRS2RO 
0852 RRS2R5 
0853 RRS3RO 
0854 RRS4RO 
0855 RRS5RO 
0856 ~~~~~~5 0857 
0858 RRS16R 
0859 RRS25R 
0860 RRS40R 
0872 RRS50R 
0861 RRS80R 
0862 RRS125 
0863 RRS175 
0864 RRS250 
0865 RRS325 
0866 RRS500 
0867 RRS750 
0868 RRS1KO 
0869 RRS1K5 
0870 RRS2KO 
0871 RRS2K5 

Standard Shaft 
Catalog No. 

Old New 

1466 RUS225 

1467 RUS:iOO 

1468 RUS400 

1469 RUS500 

1470 RUS750 

1471 RUS1KO 

1472 RUS1K5 

1473 RUS2K5 

750 WATT 
MODEL "T" 

Total Max. 
Ohms Amps 

1 27.4 
1.5 22.3 
2 19.4 
2.5 17.3 
3 15.8 
4 13.6 
5 12.2 
8 9.65 

10 8.65 
12.5 7.75 
16 6.82 
25 5.47 
50 3.87 
80 3.06 

100 2.74 
160 2.17 
200 1.94 
300 1.58 
400 1.37 
600 1.18 
750 1.00 

1200 .791 
1800 .646 
2000 .610 
2500 .547 

Standard Shaft 
Appr. Catalog No. 
Steps Old New 

72 1300 RTS1RO 
72 1301 RTS1R5 
96 1302 RTS2RO 

101 1303 RTS2R5 
96 1304 RTS3RO 
94 1305 RTS4RO 

104 1306 RTS5RO 
100 1307 RTS8RO 
139 1308 RTS10R 
138 1309 RTS12R5 
139 1310 RTS16R 
137 1311 RTS25R 
246 1312 RTS50R 
381 1313 RTS80R 
376 1314 RTS100 
476 1315 RTS160 
469 1316 RTS200 
562 1317 RTS300 
593 1318 RTS400 
705 1319 RTS600 
694 1320 RTS750 
889 1321 RTS1K2 

1050 1322 RTS1K8 
935 1322A RTS2KO 

1170 1323 RTS2K5 

. . . 
Molded ComposItIon PotentIometers 

STYLE CMU 
MIL STYLE 
RV4N 

Ohmite molded composition potentiometers 
(Type AB) provide high quality and dependable 
performance. 

Because the resistance element is a thick, 
solid·molded ring, longer life and smoother op· 
eration are obtained. This is due also to the 
molded composition contact. Units are dust and 
splash proof, fungus and corrosion resistant and 
meet the requirements of military specification 
MIL·R·94. 

Type AB is rated 2 watts at 70°C ambient. 
TYPE AB IS AVAILABLE WITH: 
Va" slotted shaft (CMu) 
2" unslotted shaft (CU, CA, CB, CCu) and in a 
slotted shaft with locking type bushing (CLu) 

TYPE AS AVAILABLE WITH: 
• Locking type bushing and slotted shaft 

(Style AS) 
• Standard bushing with longer, slotted shaft 

(Style ASM) , 

Resistance 
'Ohms Except 

As Noted 
Tol.±10% 

excepl 
* ±20% 

50 
100 
150 
250 
350 
500 
750 

1000 
1500 
2500 
3500 
5000 
7500 

10.000 
15.000 
25,000 
35.000 
50.000 
75.000 

.1 meg. 
.15 meg. 
25 meg. 
.35 meg. 
_.5 meg. 
.75 meg.* 
1.0 meg.'" 
1.5 meg.'" 
2.0 meg.* 
2.5 meg." 
3.5 meg.'" 
5.0 meg." 

Weiqht 

MAX·S 2" CU. CA. ca. CCU 5" MAX :;" 

~;~!17/~MU- ~ G~32l ROTATT6~ t1~ 

S~!I~h~~1 
Slyle 
CMU 

Linear 
CMU5001 
CMU1011 
CMUI511 
CMU2511 
CMU3511 
CMU5011 
CMU7511 
CMU1021 
CMU1521 
CMU2521 
CMU3521 
CMU5021 
CMU7521 
CMUI031 
CMU1531 
CMU2531 
CMU3531 
CMU5031 
CMU7531 
CMU1041 
CMU1541 
CMU2541 
CMU3541 
CMU5041 
CMU7542 
CMU1052 
CMU1552 
CMU2052 
CMU2552 
CMU3552 
CMU5052 

.064 lb. 

::_-{". _ '- i 1 -l~ 
rtJ~ B I i 32 THREAD _~_",~32 I ",1 3120 :±:~30 I 2 I I~': 
" ' f t -, I - 'jV 
t i-n~ I "\ ~ HEX NUT i2 TH'k 018~ ..... ICD l/i 
I :: ~ • [ i ~!!MA. \ '-LOCI<WASHER \ I 2 3 t LOC.K NUT 
--'64 '--- MOUNTING FACE 3/64"W X 1/16"0 SLOT SLOTTED BUSHING 

ROUND TYPE SHAFT FOR eMU ONLY LOCKING TyPE SHAFT 

FOR 114' PANEL MAX TYPE AB POTENTIOMETERS FOR f PANEL MAX. 

Typo AS (1%," 01 •• ) _Raled 2 Walls Tyral!: lX'~~\.') 

Single Unit 2" Shaft Miniature Miniature 
Locking Dual Locking lJa"Shafl 

Slyle Slyle Slyle Slyia Slyi. Slyia Slyi. 
CU CA CS CLU CCU AS ASM 

Linear CWlog CCW log Linear Linear Unear Linear 
·CU5001 CLU5001 
CU10l1 'CLU1011 AS3601 ASM6661 
CUI511 CLUI511 
CU2511 CLU2511 AS3602 ASM6662 
CU3511 CLU3511 
CU5011 CLU5011 AS3603 ASM6663 
CU7511 CLU7511 
CU1021 CLU1021 Resistance AS3604 ASM6664 
CU1521 CLU1521 Shown is 
CU2521 CLU2521 for Each AS3605 ASM6665 
CU3521 CLU3521 Unit 
CU5021 CLU5021 AS3606 ASM6666 
CU7521 CLU7521 
CU1031 CBI031 CLU1031 CCU1031 AS3607 ASM6667 
CU1S31 CLU1531 
CU2531 CB2531 CLU2531 CCU2531 AS3608 ASM6668 
CU3531 CLU3531 
CU5031 CB5031 CLU5031 CCU5031 AS3609 ASM6669 
CU7531 CLU7531 
CU1041 CA1041 CLU1041 CCU1041 AS3610 ASM6670 
CU1541 CLU1541 
CU2541 CA2541 CLU2541 CCU2541 AS3611 ASM6671 
CU3541 CLU3541 
CU5041 CA5041 CLU5041 CCU5041 AS3612 ASM6672 
CU7542 CLU7542 
CU1052 CA1052 CLU1052 CCU1052 AS3613 ASM6673 
CU1552 CLU1552 
CU2052 CLU2052 AS3684 :~~re~~ CU2552 CA2552 CLU2552 AS3614 
CU3552 CLU3552 
CU5052 CLU5052 AS3615 ASM6676 

.084 lb. . 070 lb. .123 lb . • 017 lb. .017 lb . 

ROTATION 

!.l~. --Et2950f"=l7/:. I 12.026 I 8 ~ .010 

• JD, 00=-'" I ~~ •• II l' ~ / 
I J[1 '2 •• 

32 1/4 -32 8USHING 

I,.OCKNUT STANDARD BUSH. L + 
TYPE AS POTENTIOMETERS 

FOR STOCK ITEMS, CALL LOCAL REPRESENTATIVE LISTED IN INDEX 

OHMITE MFG. CO., a NORTH AMERICAN PHILIPS company /3601 W. Howard St., Skokie, Illinois 60076/ (312) 675·2600/ TWX 910-223-0805/ TELEX 72-4433 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2033 



POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

PREH ELECTRONIC INDUSTRIES, 'INC •. 
5665 WEST I-\OWARD ST., NILES, IL 60648 
(312) 647·8338 TELEX: 297112 PEIUR, 

4750 

PEl is a wholly owned subsidiary 
of Preh Elektrofeinmechanische 
Werke, Bad Neustadt aId Saale, 

West Germany with offices 
and plants in Germany, Austria, 

Portugal, and Singapore. 

QUALITY ELECTRONIC PRODUCTS FROM PREH 

Remote Control Systems 
Tuning Units 

Peripheral Equipment 
, Connectors 

Rotary Potentiomete 
Computer Graphic 

Tri 

Electronic Tuning Systems 
IBM-PC Compatible 

Keyboards 
Diet Calculators _ ... 

FOR DETAILED INFORMATION PHONE (312) 647-8338 
A·2034 For manufacturers' sales offices, see yellow pages EEM 1985 



POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SAMARIUS INC. 
300 SEYMOUR AVENUE, DERBY, CONN. 06418 (203) 735-7405. TWX: 710-451-2495 

PRECISION POTENTIOMETERS 

ACTUAL SIZE 

Available in resistance values to SOOK. 
Dual Gang Units available both Bush
ing & Servo Mt. 

C078 • WITH SWITCH 
AND CAMS 

Designed for aircraft and commercial 
applications. 

BC200 • C200P 2" DIA. M300, M301, M400 
INSTRUMENT 
POTENTIOMETERS 

MODEL L140 LOOP CONTROL 

Most versatile unit- al! resistance 
values. Taps economically supplied. 
Gangable and available in both Bush
ing & Servo Mpunt. 

BC200 • C200P SINE/COSINE M158 - CP158 1%" 

Spring retiJrn to center with or without 
switch and center tap. Used in Satel
lite and Radar Antennas. Also Medi
cal, Robot and Comparators. 

SERIES 
HP-200, HP-300, HP-500· 
2",3",5" HIGH RESOLUTION 

Low Cost 
Sine/Cosine 
Bushing or 
Servo Mount 

Low Cost Industrial Wirewound & 
Conductive Plastic Units 

Ideal for Tight Linearity Long Elect 
Angles 

HIGH PRECISION POTENTIOMETER AND RESISTOR ASSEMBLY 
Samarius, Inc. furnish their clients with a custom winding ser
vice for wire wound potentiometer elements in card and man
drel types. Linear or functional requirements are achieved 
through cooperative R&D with customers. Card profiles are 
ground with exact duplication from master templates on our 
own engineered and built machines to tolerances to meet all 
specifications. We can supply card windings for 1/4" miniature 

potentiometers to cards 12 feet long and 4 inches wide. Man
drel windings are available up to 16 feet long in any type of wire 
needed. Over 30 years' experience in supplying high precision 
potentiometer windings to the field. Call on our engineering 
staff for their help in solving your winding or potentiometer 
problems. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2035 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
-----------------....... ORGANIZED I 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with.The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of prOducts in the 
Mallory Short Form· Catalog. With·theEEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system; Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Oon'twaste any more time. Get organized now! 

EEM FILE SYSTEM, ..... . 
645 stewart ave., garden city,ny 11530 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

DEPT. EM, 287 NORTHERN BOULEVARD 
GREAT NECK, NEW YORK 11021 

(516) 466-0911 
CABLE: "SHOGYONEWYORK" 

TELEX: 12218 + 4758024 
FAX: (516) 466-0922 

.HtCiYO 

SEMI-FIXED 
Resistance Range: 100n through 2KQ 
Resistance Tolerance: ±20% 
Taper: Linear 
Rated Power: O.IW 
Maximum Operating Voltage: 100V 
Rotating Angle: 260 ±15% 
Rotating Torque: 40 - 250g-cm 
Rotating Life: Maximum 10% resistance change 

@ 50 rotations 

INTERNATIONAL CORPORATION 

ROTARY 
Angle of Rotation Ranges: 260° ±5° through 3000 ±5° 
Resistance Range: soon through 2Mn 
Power Rating: .05W through .25W 
Voltage Rating: 150V through 500V 
Torque: 200 through 350g--<:m 
For SWitch, Gang Error and Electrical Tap Specifications 
please consult Shogyo directly. 

Temperature Characteristic: +5 - 20% resistance 
change after 5 hours at 70°C 

Load Characteristic: ±5'1'0 resistance change after 
5 hours @ normal temperature 

Moisture Characteristic: 7 - 15% resistance change 
after 5 hours at 95% humidity, 40°C 

SLIDE & VARIABLE RESISTORS 
Travel: 20 ±0.5(mm) through 60 ±0.5(mm) 

The products illustrated and listed are only a 
small representation of the full range of items 
available. 

Mounting Pitch: 65(mm) - 31 ±0.3(mm) through 85(mm) 

Resistance Range: 500n - 1M!}, 5KQ through lMn 

Power Rating: O.IW through 0.5W 

Voltage Rating: 150V through 500V 

Sliding Force: 50 - 350g 

Single and Double Types available. 

RESISTANCE CHARACTERISTICS ILLUSTRATION OF SHAFT Metal Shafts 
VI-2 

TAPER CHECK POINT VI-3 x 100 (%) 

A 60% 15 - 30% 
B 50% 40 -60% 
C 60% 
D 50% 2-15% 
E 50% 
M 25% 40-60% 

50% 98 -100% 
N 50% 0-2% 

75% 40-60% 
W 30% 5-15% 

50% 40 -60% 
70% 85-95% 

V2-3 
VI-3 x 100 (%) 

15-30% 

15-35% 

Insulated 
Shafts 

l= {AK2<4)20,2<:i 

0, = (At(24)M8xO75 
L = 20, 25. 30.35.40 

0, = /AK1&Kl M7~D 75 
L "" 20,25.30 

L 
a 
b 

15 20 25 
1.5 2 4 
6 10 12 

STANDARD LEVERS FOR SLIDE VARIABLE RESISTOR 
Any special taper as customers required 
available on request 

L 7 11 14 

LEVER 
DESIGNA· 

TION 

AH 

BH 

A 

LEVER SHAPE 
Thickness 1.2'0.1 

Mo"nl'~ 

ThIck,... 1.2!O.1 
MOUMi~lUrfll!! 

15C /" -10tO.2-l ._ 
. c../ __ ~!o.5------

LENGTH 

AH L = 20, 25, 30mm 

Th"k,,,, 1.2'0.1 "'"1 
.Jt-c=jA 
rT I ~::~t~--l 

L = 20, 25, 30mm 

APPLICABLE 
TYPES 

AK-451 
AK-452 
AK-601 
AK-602 

AK-451 
AK-452 
AK·601 
AK-802 

AK-451 
AK-452 
AK·601 
AK-602 

LEVER 
DESIGNA· 

TION 

c 

D 

H 

SEE OUR OTHER CATALOG PAGES IN EEM SECTIONS 1300/2100/2450/2950/5600/6000 

LEVER SHAPE 

Thickness 1.2!O.1 

" -.~ 
~~ .:=1" 

;0:; I 
0.5 \*o.s---i 

Thickness 1.2-0.1 9 
Mount1nt""" 

~L'~~ 
~ .~ 1:--- --.., ~j-O" 

I 1"'0.;"-'" I 
,---\.o.s-----I 

Thickness 1.2'0.1 '"1 
MountlnglUri 

1 6-.ri .l:'="= -~ jH 
ft=-,o=ji 

t-....-.4.&~ 

EEM 1985 For manufacturers' sales offices, see yellow pages 

LENGTH 

L = 15,20, 25mm 

L = 15,20, 25mm 

L = 15,20, 25mm 

0, "" (AK24j M8xO.75 
0, = (AKI7)(AK16KI M7x075 

30 35 40 60 
4 4 4 4.5 
12 12 12 21 
14 14 14 14 

.6. AK24 only 

APPLICABLE 
TYPES 

AK-305 
AK·306 
AK·451 
AK-452 
AK·601 
AK·602 

AK-305 
AK·306 
AK-451 
AK·452 
AK·601 
AK·602 

AK-201 
AK-202 
AK-301 
AK·302 
AK·305 
AK·306 

A-2037 





4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

SPECTROL 
MODEL 67 

New competitive high quality 
Y4" square single turn trimmer 
with a unique feature * 

Features 

• Solid Stop Mechanism 
• Thermal Swaged Terminations 
• Visual Setting 
• Sealed (85°C for I minute J 
• Will fit in envelope of similar pin 

configurations using round body 
• 0.016" (O.406mmJ Tin Plated Termir)al Pins 

Technical Data 

• Resistance Range 100Q to I 
Megohm 

• Mechanical Adjustment 270° 
• Resistance Tolerance ±20% 
• Tempco ± 100 PPM,C 
• Setability ±0.05% RT . 
• Power Rating 0.5 Watt at 70°C 

* Pin Configuration identified by "Flat" on 
housing 

.268" Max 

~ 0) Max -

10K- t?' 

Spectrol Electronics 17070 E. Gale Avenue, City of Industry, CA 91745; phone: (818) 964-6565. 

EEM 1985 For manufacturers' sales offices, see yellow pages 

It 
I, 

A'2039 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ 
IIDDEL NO. 

Actual size 

\~43 

~S3 

" ~62 

~63 

~64 

NOIIINAL 
SIZE 

(INCHES) 

0.75 
long 

0.34 Dia. 
Top Adjust 

0.31 x 0.36 
Side Adjust 

0.25 Dia. 
Top Adjust 

.025 Square 
Side Adjust 

0.38 
Square 

0.38 
Square 

1.25 
long 

TRIMMER ADJUSTMENT TOOL 
11, actual size 

, 
? 

~ DISTRIBUTOR AUTHORIZED STOCKING ITEM 

NOli. 
TERIIINAL' AD.I. 

STYLE TUINS 

20 PC 

240° PC 

215 0 PC 

PC 

25 PC 

20 l, PC,SH 

5.0 
long 

CERMET TRIMMING 
POTENTIOMETERS 

RESISTANCE 
TOLEIANCE 

±IO% 

±20% 
(±10% 
Available) 

±20% 
(±IO% 
Available) 

±20% 
(± 10% 
Available) 

± 10% 

±IO% 

IIAXIIIUII ITA •• AR. 
POWER TEIIPCD RUISTANCE 
IATII. ("11/° C) I •• E 

(WATTI) (OHIIS) 

0.75@70° C ± 100 (10011-2 Meg) 1011-2 Meg. 

+200 
-100 
(10.20&50n) 

0.5@85° C ± 100 (10011- I Meg) 1011-1 Meg. 

o to +400 
(10.20 & 50 nl 

0.5@ 700 C ±IOO (10011-1 Meg) 1011-1 Meg. 

Oto +450 
(10.20 & 50 HI 

f 

0.5@70°C ±IOO (10011-2 Meg) 1011-2 Meg. 
Oto +250 
(10,20,5011) 

0.5@ 85° C ± 100 (l00U--2 Meg) 100-2 Meg. 

o to +250 
(10,20,500) 

1.0@85°C ±IOO (IOO!l-2 Meg) IOn-2Meg. 

~IOOto +200 
(10.20& 50 m 

This Adjustment Tool is designed to adjust trimmers of all 
sizes and has an extended as well as recessed blade for 
critical adjustments. 

A·2040 For manufacturers' sales offices, see Y~JIOW pages EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ 
WI REWOUND TRIMMING 

Actual size 

, :',.' ",1 

'S.· 
.. 

• 

POTENTIOMETERS 
MaDEL 110. 

~40 
(RT 12 Available) 

~50 
(RT 24 Available) 

~55 
(RT 22 Available) 

80 

~ 84 

85 

NaMlliAl 
IIZE 

(1IiCHES) 

1.25 
Long 

0.38 
Square 

0.50 
Square 

0.35 
Dia. 

0.50 
Dia. 
(Base) 

0.55 x 
0.54 
Side 
Adjust 

laM. TEIIIIIIAl' 
A.~. STYLE 

'UIIiI 

22 L"pC,SH 

23 L,PC 

23 L,PC 

PC 

300 0 PC,SH 

300 0 PC 

MAXIMUII 
IEIISTAIICE paWEI nllPca 
'OLEIAIICE lATINa (PPII/"C) 

(WAnl) 

:'::5% 1.0@70° C ±50 

±S% 0.75 @85° C j:50 

±S% 1.5 @7oo C ±50 

5% ±50 

±5% 1.5@70° C ±50 

±5% 1.5@70° C ±SO 

ITAII.AI. 
IEIISTAIICE 

IAIIIE 
(OHIIS) 

lOn-10K 
20K 
50K 

lOOK 

lOn-10K 
20K 
50K 

lOn-10K 
20K 
50K 

lon-10K 
20K 
50K 

Screw lOn-10K 
Driver 20K 

Knob lOn-10K 
20K 

Panel lOn-10K 
Mt. 20K 

Screw lOn-10K 
Driver 20K 

PANEL CONTROL POTENTIOMETERS 
MODEL NO. 

RESISTANCE STANDARD LINEARITY MAXIMUM MOUNTING 
SIZE (~AH":~ ~~~::::g: TOLERANCE POvr::~rNG AVAILABLE Units shown 1/2 actual size 

~148 0.500 
Square 100 to 1 Meg. 

(Conductive Plastic) 

..... 149 0.500 100 to 2 Meg. 
~ Square 

(Cermet) 

ITERMINATIONS: L - COLOR COOED LEAD WIRES. SH - SOLDER HOOKS. PC - PRINTED 
CIRCUIT PINS. 

~ DISTRIBUTOR AUTHORIZED STOCKING ITEM 

±20% ±5% 

±10% ±5% 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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4750 

All units shown Y, actual size 

~ 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SINGLE-TURN WIREWOUND 
PRECISION POTENTIOMETERS 

LlIIEAlln TOU.AIICE ... 11111111 
IOMIIIAL IESIITAICE STAIIDAI. 

lEST _I IIDUIT ... 
IIDDELID. IIA.2 UIIIE IESISTAICE STAI.AI. 'IACTlCAL IAT_ A'AIUIU 

(IIICHEI) (Hili) TDUIAIICE (WAnl) 

Sf!tol00f! 

100 1.312 S to 31iK 
± 3% ±1.0% ±.lS% 2.7S@40°C 

. Bushing 
(± S% below SO f! I 100f! to 3SKf! Servo 

± O.S% 

IZZ 
sn to 200n 

1.062 S to 20K ± 3% ±1.0% ±.20% I.S@70°C Bushing 
(±S% below 20111 200n t020KI Servo 

:!: O.S% 
(Style R R 1100 Available> 

Sf! t0200n 

• IJZ 1.312 S to 3SK ± 3% ± 1.0% ±.2S% 2.7S@40° C Bushing 
(± S% below SO !II 200n to 3SKfl 

±O.S% 

• 140 .soo 50 to SDK :!:,S% ± 1.0% ±.SO% 2.0@40° C Bushing 

142 .500 50 to 50K ±S% ±1.0% ±.SO% 2.0@40°C Servo 

5a t0500n 

ISZ .87S S to 40K ± 3% ±l.O% ±.3S% 2.0@40° C Bushing 
(±S%belowSom soon and above Servo 

±0.5% 

SHto 200H 
±1.00% 

17Z S to 40K 
±3'10 200Hto 2KH ±:l5% 2.0@70oe Bushing 

1.438 (±S% below SOHI Servo ±0.5% 

(Style RR1300 Availablel 2Kto 50KH 
±.25% 

SHto 2KH 

18Z ±3'10 ±1.0% 
.750 S to 30K (±5% below 20m 

±.2S% I.SIi/J 700 e Servo 
2KHto 30KH 

±O.S% 

Sn to SOn 
±1.0% 

ZOZ 1.1S0 S to 65K 
±3% 50n to 500n ±.15% 3.S@70° C Bushing 

!5%belowSOIH ±0.5% Servo 
SOOn t065K;H 

±;25% 

lBEST PRACTlCAll1NEARITY FIGURES SHOWN FOR THE VARIOUS MODelS APPLY TO lSIZES SHOWN ARE FOR THE BUSHING MOUNT VERSIONS. SHAFT OIA .. In'' fOR 
HIGHER RESISTANCE UNITS. CONSULT FACTORY WITH SPECIFIC REQUIREMENTS. MODelS 122.140.142.502.552,702. AND CWOS; .094" FOR MODelS 16.2ANDI64; .250" 

• DISTRIBUTOR AUTHORIZED STOCKING ITEM FOR All OTHER Moons. . 

A·2042 For manufacturers' sales offices, see yellow pages EEM 1985 



4750 

All units shown % actual size 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SINGLE-TURN WIREWOmm 
PRECISION' POTENTIOMETERS 

IIODELIO. 

101 
(Style RR 2000 Available) 

401 
(Style RR 3000 Available) 

451 

SIN/COS 

IDIlIiAL 1EilifliCI 
IIA! .... 1 

(IICREI) (OHIII) 

2.000 5 to 85K 

3.000 10 to IS0K 

3.000 250 to 25K 
per quad 

ITAIDA.D 
HIIITAICE 
raUIAICE 

±3% 
(± 5% below 50m 

±3% 
(± S%below 

lOOn) 

±3% 

LlIEA.1JY flLIIAllCI IIAXIIIUM _. 
lilT I"IH ITAI.AI. PlACflCAL 

1 (WAnl) 

512 to 50 n 
±1.0% 

50n to 20012 ±.10% 4.0@70·' C 
±0.5% 

200!1 to 85Krl 
!.2S% 

Ion to 200!1 
±O.S% 
200n to IS0Krl ±.07S% 6.0@70° C 

±.25% 

250rl to 2.5Krl 
±0.5% (PK To PK) 

2.5Krl and above 
±0.3% (PK To PK) 

5n to 500n 

1I0llfll. 
AWAIUIU 

Bushing 
Servo 

Bushing 
Servo 

Servo 

701 .875 
+ 3% ± 1.0% Bushing 

5to lOOK (±5%~eIOW20n) SOOnt020Krl ±.25% 1.25@70°C Servo 

± 0.5% 

(Style RR 2100 Availabl,) 

MW .906 5 to 50K ±10% ±5% ±2% 1 @ 200 e Bushing 

lBEST PRACTICAL LINEARITY FIGURES SHOWN FOR THE VARIOUS MODELS APPLY TO 
HIGHER RESISTANCE UNITS, CONSULT FACTORY WITH SPECIFIC REQUIREMENTS, 

2SIZES SHOWN ARE FOR THE BUSHING MOUNT VERSIONS. SHAFT DlA .. 125" FOR 
MODELS 122. 140. 142.562.552.702. AND CW05; .094" FOR MODELS 162 AND 164; .250" 
FOR All OTHER MODELS'. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2043 
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4750 POTENTIOMETERS. TRIMMERS1 CONTROLS. & RHEOSTATS 4750 

SINGLE-TURN 
CONDUCTIVE PLASTIC AND ~ CERMET POTENTIOMETERS 

IIAXIIIUIi OUTPUT NOIIIIIA IESISTANCE BElISTAICE pown 
IIODEL NO. DIA. RAIIIE TOLERANCE 

LINEARITY RATI.I 
SIIOOTH· 

All units shown y,; actual size (INCHES) (OHIIS) (WATTS) ·NESS 

128 1.062 500 to 50K ±10% ± 0.5% 1.25@70° 0.1% 
(Special to ± 5%) {Special to ± .15%1 Max. 

(Conductive Plastic) 

138 1.312 lK to 50K ±10% ± 0.5% 2.0@40°C 0.1% 
(Special to ± 5%1 (Special to ±.25%1 Max. 

(Conductive Plestic) 

139 1.312 500 to ± 20% ± 0.5% 5.0@40°C 0.1% 
2 Meg. (Special to ±5%) (Special to ±O.25%) Max. 

(Cermet) 

' .... 157 .815 lK to 50K 
!.20% ±2.0% 

1.0@125°C 
0.1% 

(Special to ± 5%1 (Special to ± 0.25%) Max. 

(Conductive Plastic) 

158 .875 500 to 50 ±10% ± 0.5% 1.0@40°C 0.1% 
(Special to ± 5%) (Special to ±O.25%) Max. 

(ConduCtive Plastic! 

159 .815 500 to ! 20% iO.2% 3.5@40°C 0.1% 
2 Meg. (Special to ± 5% (Special to ±0.5%) Max. 

(Cermet) 

208 1.750 500 to 50K ± 10% ± 0.3% 1.75 @ 70° C 0.1% 
(Special toi 5%) (Special to ±0.1 %) Max. 

(Conductive Plastic) 

308 2.000 500to lOOK ±10% ±.25% 2.0@70°C 0.1% 
(Special to ± 5%1 (Special to ± .05%) Max. 

(Conductive Plastic) 

708 .875 500 to 50K ±10% ± 0.5% 1.0 enoo C 0.1% 
(Special to i 5%) (Special to ± 0.2%) Max. 

(Conductive Plastic) 

'CONSULT FACTORY FOR NEW LOW·COST V~RSlnN 

A*2044 For manufacturers' sales offices, see yellow pages 

TEIIPCO 
("11/° C) 

±400 

±500 

±100 

±600 

±400 

±100 

+400 

±.400 

1I0UNTlII. 
AYAILABLE 

Bushing 
Servo 

Bushing 

Bushing 

Bushing 

Bushing' 
Servo· 

Bushing 
Servo 

Bushing 
Servo 

Bushing 
Servo 

Bushing 
Servo 

EEM 1985 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MULTI-TURN WIREWOUND 
c§e~ PRECISION POTENTIOMETERS 

IIAXIIIUIi 
NOlilNAl IESISTA.CE STAIIDARD POWER IIOUIITlIII 

IIODEL NO. DIA' R ... E RESISTANCE IATI •• A'AILAllE 
All units shown Y, actual size (INCHES) (aMIIS) TalUANCE (WA"S) 

~(10TUrnl~ 16Z/164 .SOO 100 to 115K ±5% ±.30% ±.1% 2.0@40°C Bushing 
Servo 

(Style RR 1000 50Z .875 15 to 150K ±3% ± .25% ±.05% 2.0@71Y' C 
Bushing 

Available) (:t 5% below 100m Servo 
110 Turnl 

~533 .875 50to 20K ±5% ±.25% ±.15% 1.0@70° C Bushing 
Servo 

~ ~534 .875 tolOOK ±5% ±.25% ±.075% 2.0@70° C Bushing 
Servo 

~ (10 Turnl 

~," .•. ~J ~ 535 Bushing .875 so to 50K ±5% ±.25% ±.IO% 1.5@70° C 
Servo 

~ (5 Tuml 

~536 .875 100 to lOOK ±5% ±.25% ±.IO% 2.o@70° C Bushing 

110 Turnl 

537 .875 5 to SDK ±5% ±.25% ±.IO% l.o@70° C Bushing 
(.590 Servo 

(3 Turnl Length) 

• 55Z .875 5 to 45K ±3% ±.25% ±.125% 1.0@70°C 
Bushing 

(± 5% below 50m Servo 
(3 Turnl 

80Z 1.812 20 to 500K ±3% ±.25% ±.025% 5.0@70°C Bushing 
(±5% below 200m Servo 

(10 Turnl 

(Style R R 2100 Available) 

~ 830 1.812 15 to 150K ±3% ±.25% ±.05% 3.0@40° C Bushing 
(± 5% below loon I 

(3 Turnl 

85Z 1.812 15tol50K ±3% ±.25% ±.05% 2.0@70 0 C Bushing 
(± 5% below lOOn I Servo 

(3 Turnl 

1.812 ±3% 
20 to SOOK (±5% below 200m ·±.25% ±.025% 8.0@4O° C Bushing 

~ DISTRIBUTOR AUTHORIZED STOCKING ITEM 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2045 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

~ 
SUBMINIATURE 
SWITCHES 
All units shown actual size 

NOIlINAL 
IIOOEL NO. OIA. 

(INCHES) 

SWITCH 
ACTION 

SWITCHES AND 
MULTIDIALS 

CONTACT 
CU •• ENT 
RATINI 

L1FEAT 
IATEO 

CURIENT 

CONTACT 
RESISTANCE 

(OHIII) 
DEICRIPTIDII 

~ 87-II-XX .500 Positive Oetent, 250MA @ 28VDC 
360 Indexing, 

.05 Maximum Screwdriver 
Adjust 

Stops 

~87-11-XX 
.550 Positive Detent, 

36 0 Indexing, 
Stops 

87-:lI-XX .500 Positive Detent, 
~ 36 0 Indexing, 

Stops 

'7 
.360 Positive Detent, 

45 0 Indexing, 
Stops 

NUMBER OF POLES AND ACTIVE POSITIONS - MODEL 87 

NUMBER ACTIVE 
OF POLES POSITIONS 

SINGLE-POLE 1 
2 
3 

• 
5 
6 
1 
8 
9 

10 

ACTllJE TERMtNAl 
PIN NUMBERS 

I (ON-OFF) 
1 andZ 
lthru3 
lthru4 
Ithru& 
lthru6 
lthru7 
lthru8 
l1hru9 
IthrulO 

BASIC PART 
NUMBER 

87·XX·l1 
81·XX·12 
87·XX·13 
87·XX·14 
87·XX·15 
87·Xx·is 
81·)(X·11 
8J·XX·18 
87·XX·19 
87·)(X·l0 

NUMBER 
OF POLES 

TWO·POlE 

THREE POLE 

MULTIDIALS 
IIODUNO. 

All units shown 1/3 actual size. 

~ IS-I-II 

~ 15-1-11 

• ~ 16-1-11 
~ 11-1-11 

• DISTRIBUTOR AUTHORIZED STOCKING ITEM 

ACTIVE 
POSITIONS 

1 
2 
3 
4 
5 

1 
2 
3 

NOIlINAL 
llA. 

(INCHES) 

1.000 

H 1.750 
W 1.000 

H 1.750 
Wl.000 

.875 

1.812 

ACTIVE TERMINAL 
PIN NUMBERS 

3and 8 (ON-OFF) 
2.3,1,and8 
2.3,4,7.B,and9 
lthru4,6thru9 
llhrulO 

l,4,andB (ON-OFF) 
1,2,4,5,B,andB 
1 Ihru6.8thru 10 

HUIlIER 

OF TURNS 

11 

10 
3 Digiti 

100 
14 Digiti 

15 

15 

250rM@ 28VDC Switching .05 Maximum Knob Adjust 
o peretions, 
Per Position 

250MA@ 28 VDC 4,000 Switching .05 Maximum Bushing Panel 
Operetions, Mounting 
Per Position 

250rM @ 28VDC .05 Screwdriver 
Operations, Adjust 
Per Position 

TYPICAL SWITCH APPlICA nONS 

BASIC PART 
NUMBER 

a7-XX-21 
8],XX·22 
S]·XX·23 
87 XX·24 
87·XX·25 

a7·XX·3! 
81·XX·32 
B7·XX·33 

• Logic switching .• Internal switching device for 
optional equipment adq·ons, • Test point switching. 

• Adapting main·frame computers to peripheral 
equipment. • Standardizing Printed circuit boards. 

• Selecting operational voltages. • Selecting 
calibration resistors. 

IIINOR SCALE DIVISION 

1/50 Turn 

1/500 Tum 

1/500 Turn 

1/50 Turn 

1/100 Turn 

SHAFT lORE

(INCHES) 

.250 

.250 

.250 

.. 250 

.250 

FIHISH -

Satin Chrome 

Satin Chrome 

Satin Chrome 

Clear Anodized 

Satin Chrome 

• OTHER SHAFT BORE SIZES AND FINISHES AVAILABLE 

A·2046 For manufacturers' sales offices, see yellow pages EEM 1985 
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961 
ROTARY 

POSITION SENSOR 

96% 
LINEAR 

MOTION SENSOR 

967 
LINEAR 

POSITION 
TRANSDUCER 

Model 967-H10 -H15 

Electrical Stroke (~nmf .030 3.940 5.905 
(100) (150) 

M h· I St k in.±.030 4.015 5.985 
. ec anlca fO e (mm) (102) (152) 

Body Length "L" in. 6.575 8.545 
(mm) (167) (217) 

Resistance STO 5K 7,5K 

MOTION AND 
POSITION SENSORS 
SPECIFICATIONS: 

Total Resistance 
5Kohm ±20% 
Linearity (Independent) 
±2% over electrical angle 
Active Electrical Angle 
85° ±2° 
Power Rating 
1 Watt @ 40°C derated to zero at 135°C 
Mechanical Rotation 
120° ±5° rotor spring return to ccw stop 
Nominal Size 
1.600 long X .540 wide 

Total Resistance 
10K ohm ±20% 
Linearity (Independent) 
±3% 
Electrical Travel 
0405 ±.015 
Power Rating 
1 Watt @ 40°C derated to zero at 135°C 
Mechanical Travel 
.425 ±.015 shaft spring return to extended position 
Nominal Size 
2.432 long X 1.250 hex 

Total Resistance Range 
See Table 
Linearity (Independent) 
±0.5%std. 
Resistance Tolerance 
±20% Std., ±10% available 
Power Rating 
0.4 Watts/cm of travel @ 40°C to 0.1 Watt/cm @ 125°C 

Complete with connector and mounting clamps 

-H2O -H25 -H30 -H35 -H40 
7.875 9.840 11.810 13.780 15.750 
(200) (250) (300) (350) (400) 

7.950 9.920 11.890 13.860 15.825 
(202) (252) (302) (352) (402) 

1 0.510 12.480 14.450 16.420 18.385 
(267) (317) (367) (417) (467) 

10K 12,5K 15K 17,5K 20K 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2047 
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If you want to 
move It~/~..;;Q. 

:::::::--.. 

(~~~>controllt . 
. § ~ 1ft 

senselt~ 7. 
\.\.~J))' I 
~~ 

stop It. 
or scan It ____ ..J 

I 

call ~vernltech. 
That is, if you're looking for instrument motors, optical and contacting shaft angle encoders, 
rotary and linear potentiometers, potentiometric pressure transducers, industrial precision 
brakes or clutches, or laser scanning motors, we'll probably have just what you're looking for . 

. Just look on the opposite page. And if you don't find what you want, call Vemitech, give us the 
particulars, and we'll make it for you. 

V"ERNI:TEC::a: 

4750 

VERNITECH, a division of VemitroD Corp., 300 Marcus Blvd., Deer Park, NY 11729·516-586-5100· TWX 510-227-6089 

A·2048 For manufacturers' sales offices, see yellow pages EEM 1985 
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POTENTIOMETERS 
employing Vernitech's unique 
conductive film and precious 
metal wipers ... respond to wiper 
motions as small as .000005". 
Rotary Single Turn 
Linear, non-linear, sine/cosine available. 
Sizes 0.5", L 0.5" to Dia 5.0", L 1.880". 
Linearity or conformity ± 2% to 0.025%. 
Resistance range lKfl to -250K!1. 
Rotary Multi-Turn 
10 to 100 turns available. 
Sizes Dia 0.5", L 1.5" to Dia 2.0", L 2.625". 
Linearity or conformity ± 0.5% to 0.015%. 
Resistanc~ range lK!! to 500K!1. 
Linear Motion 
Electrical stroke lengths 1" to 60". 
Linearity or conformity ± 0.2% to 0.01 %. 
Resistance range 250H/in to 250K!!lin. 

CLUTCHES 
AND BRAKES 
(electromagnetic) 
hundreds of models and sizes available from stock. 

Precision Instrument Type 
Sizes 5, 8, 11, 13, 15, and 18. 
Standard length and wafer types. Spring ilnd magnetic. 
Meet MIL-E-5272C. Zero backlash. 
Torque 5 to 150 oz. in. Response time 5 to 142 ms. 
Industrial Types - open frame 
Sizes 8, 12, 17, 22, 26. Torque to 75 in. lb. 
Response time 6-30 ms at rated voltage. 
Industrial Types - enclosed frame 
Hybrid or special units designed for particular applications 
when MIL-SPECS and close tolerances are not essential, but 
where having a complete "self-contained" unit is desirable: 
cassette tape decks, analog devices actuators, etc. 
Fail Safe 
Braking action occurs 10 ms after coil is de-energized or 

power fails. Sizes 8, 17, 30, and 45. 
Torque up to 50 in. lb. Zero backlash. Adjustable to 

compensate for wear. 

PRESSURE 
TRANSDUCERS 
potentiometer type, 
featuring infinite resolution, long life, and high reliability 
through the use of conductive film resistance elements, 
multiple wipers, and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi in gage, absolute and 
differential types. 
Linearity to ±0.3%. Air speed, altitude and low cost types 
available. 

LINEAR ENCODERS 
BINARY, CRAY OR B.C_D. OUTPUT CODES 
1", 2", 4", 8", 12", 24", 36" and 48" STROKE LENGTHS 
RESOLUTIONS TO 12 BITS. 

"VERNITECH' 

4750 

MOTORS 
Over 1500 Standard Designs or 
Custom Designed to your requirements. 

Synchronous - for laser scanning 
Sizes 5, 8, 11, 15, 18, 20, 25, 35. 
'Speeds 100 to 48,000 rpm. 
5 through 1600 Hz. 2, 4, 8, 12 poles. 
Servo 
Viscous damped - sizes 8,10,11,15, 18. 
Speeds 3000 to 10,000 rpm. 
Inertially damped - sizes 8, 11, 15, 18. 
Speeds 3000 to 9500 rpm. 
Stepper 
Sizes 5,8, 11, 15. Stepping angles 7S, 15°,45°,90°. 
Stepping rates 100, 110, 125, 130, 175, 180, 225, 240, 

260, 400, 725, 800, 1000 pps. 
Precision Motor Generators Sizes 8, 10, 11, 15, 18, 23. 
Integrating and Computer Motor Tachometers 
Sizes 8, 10, 11, 15, 18,23. 

SHAFT ANCLE ENCODERS 
featuring precision chrome on 
glass discs for highest accuracy. 

Optical Incremental 
VOE 005 - Dia. 0.500", 0.510" L. To 256 pulses (modular) 
VOE 05 - Dia. 0.500", 0.820" L. To 256 pulses 
VOE 11- Dia. 1.062", L. 1.80". To 1024 pulses 
VOE 015-Dia. 1.510", L. 0.88". To 1024 pulses (modular) 
VOE M15 "Dial Coder" - panel mounted, 1.500" dia., L. 
1.08" 127-256 pulses 
VOE 023 - Dia. 2.25", L. 80". To 1250 pulses (modular) 
VOE 23 - Dia. 2.250", L. 1.875". To 1250 pulses 
(available sealed) 
VOE L23 "Thrift-Line" Dia. 2.250" L. 1.875". To 600 pulses 
VOE 25 - Dia. 2.500", L. 2.500". To 3000 pulses 
(available sealed) 
Optical Absolute 
VOE 23: Binary, Gray or BCD to 512 counts per tum. 

Counting speed: 3000 rpm. 
VOE 30: Single or multi-tum; Binary, Gray or BCD. To 1024 

counts per tum. Max count (2'9) in 512 turns. 
Counting Speed: 30KHz. 

Contacting Absolute 
Sizes 11, 18, 23, & 31. Binary, Gray, and BCD. Single or 
multi-tum. Max count (2'9) in 2048 turns. 64 to 1024 counts 
per tum. Operating speed 200 rpm max. 

SVNCHRO CONVERTER 
MODULES 
Tracking Synchro-to-Digital and 
Resolver-to-Digital Converters 
Economy Series VSD/VRD. Precision Series VSDHlVRDH 
Compact, solid state, high performance converters 
employing type 11 servo loops for lag free tracking at rates to 
3600"/sec. Resolution 10 bits, 12 bits, or 14 bits. 
Digital-to-Synchro and Digital-to-Resolver 
Converters Series VDS/VDR:Accept shaft angle data in 
digital form for conversion 'to analog at accuracies up to ± 4' . 
Tracking Synchro-to-Linear DC Converter Module 
Series VSDCHlVRDCH";ccept 3-wire synchro or 4-wire 
resolver input data, convert it to DC analog voltage 
proportional to synchro angle of input. Accuracy ±6' (typ.). 
Tracking Angle Position Indicator 
VNST-104: Tracking Synchro-to-Digital Converter, can also 

be used as a control element. Four decade 0.8" red LED 
display. Display accuracy ± 6' arc (typical). Tracking rate 
36000/sec max. Parallel binary or BDC output. 
Self contained line operated power supply. 

C ... tom designs a"ailable to your speciJicc...tions_ 

VERNITECH, a division of Vemitron Corp., 300 Marcus Blvd., Deer Park, NY 11729·516-586-5100· TWX 510-227-6089 
! 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications· 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog . 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic. 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

-

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
.uF microforad 
MHz megahertz ' 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 
. memory , 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference, 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power _supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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VISHAY RESISTIVE SYSTEMS GROUP 

TRIMMERS 
Precision Trimming Potentiometers 

Nominal Dimensions 
(Excluding Leads) Load· Life 

Model Resistance No. of H x L x Winch (mm) Stability TCR 
Number (Ohms) Tolerance Power Adj. Turns and Termination Styles (Max.AR)2 (End· to· End)' 

- ·55°C to + 25°C 
1202' 2.5. 10 ± 100/0. ± 20%. + 10ppm/oC 
(RJ12 Style) 

20. 50. 100. ±5%. ±10% 0.5% + 25°C to + 150°C 
200. 500. lK 0.325 x 1.250 x 0.195 2.000 hrs. -10ppm/oC 

2K. 5K. 10K. 20K 0.5W (8255) x (31.750) x (4953) at! 
({iJ 25 ±2 Type P In-line pins 85°C 

85°C Type Y Staggered pins 

1208 20, 50. 100 ±20% Type L: Flexible leads 1.0% - 55°C to + 25°C 
Type LB: Panel-mount with 2.000 hrs. +20ppm/oC 

) . 200, 250. 500 ±10% flexible leads (fl 
-:-:: .... lK. 2K. 5K, 10K 85°C + 2SoC to + lS0°C 

- 20ppm/oC 

1240' S. 10 ±10% -SsoC to + 25°C 
(RJR26 Style) 1.0% + 10ppm/oC 

20. 50, 100, ±5% 10.000 hrs. 
200. SOO. 1 K, ail + 2Soc to + 150°C 
2K. SK. 10K. 0.2S0 x 0.250 x 0.175 8SoC 

-10ppm/oC (6.350) x (6.350) x (4.445) 

1242t SO. 100. 200. ±10% 
Type X: Edge-mount, 

-SS °C to/ + 2S °C s,ide-adjust 
(RJ26) 500. lK. 2K O.2SW Type W: Edge-mvunt. 1.0% + lOppm/oC 

5K @ 21 ±2 top-adjust 1.000 hrs. 
85°C aiJ + 2SOC to + lS0°C 

o 175 x 0.250 x 0.250 
8SoC 

-10ppm/oC 
(4.44S) x (6.3S0) x (6350) 

1248 20. 50. 100. ±10% Type p. Flat-mount. - 5SoC to + 25°C 
200. 500. side adjust 1.0% + 20ppm/oC 
lK. 2K. SK 1.000 hrs. 

@ + 2SoC to + lS0°C 
85°C 

- 20ppm/oC 

1260' 5. 10. ± 10% -5SoC to + 2SoC 
20. 50. 100. 1.0% + lOppm/oC 

200. SOO 10,000 hrs. 

0.420 x 0.375 x 0 170 
@ + 2SoC to + 150°C 

lK. 2K, SK. 10K ±5% (10.67) x (9.S3) x (4.32) 
8SoC 

-10ppm/oC 0.2SW 
@ 21 ±2 Type W: Edge·mount. 

1268 20. 50. 100 ± 10% 8SoC top-adjust - SsoC to + 2SoC 
200, 500. 1 K, 

Type X: Edge·mount. 1.0% 
2K,5K 

side adjust 1.000 hrs + 20ppm/oC 

@ 
+ 2SoC to + lS0°C 85°C 

- 20ppm/oC 

1280' 10. 20. 50. ± 10% 0.75W 26 ±2 0.270 x 0.7S0 x 0.190 O.S% -S5°C to + 25°C 

lilt 
100. 200, 500. @ (6.86) x (19.05) x (4.83) 2,000 hrs. + lSppm/oC 

lK. 2K. 5K. 25°C (Panel mount available) @ 
10K. 20K 2SOC + 25°C to + 125°C 

·lSppm/oC 

1285' 10 ±10% - 5SoC to + 25°C 

-- O.S% + 5ppm/oC 
20.50 ±5% 

0.75W 26 ±2 0.270 x Q.750 x 0.190 2.000 hrs. 
100, 200. 500 @ + 25°C to + 125°C 
lK. 2K. 5K. @ (8.86) x (19.06) x (483) 

25°C 
10K, 20K 25°C (Panel mount available) - Sppm/oC 

, Screening for low noise (CRV) is available, 
t Qualified to MIL·R-22097 

VISHAY 
63 Lincoln Highway,Malve~n, PA 19355. Tel: (215) 644·1300. TWX 510-668-8944 ••• to be precise@: 
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VISHAY-ANGSTROHM 
Vitreous Enameled Power Rheostats 

TYPE MP0612.5 WATT 

DIMENSIONS 

u' J r' 'n' '"'' 1 114 I , '" ~AI I 

e _L -~ .. -r 
114 T---

,,'- 1I1'7r----.... aUSHING ~ L 19132 
Ui\-H~/WDTK. ~ 
HEXNtIT 

3/64 x3/32 HOLE 3132 

Diameter 7/8" ... Depth behind panel 
11/16" ... Shaft 1 /8" diameter ... Rota
tion 300°, ±5°. Mounts on panels up to 
1/8" by means of 1/4"-32 bushing and 
hex nut ... Non-turn lugs require 1/8' 
hole 1/4" below center of shaft (Type 
"A" shaft). WEIGHT: .037 lb., 17 Gms. 

RESISTANCE VALUES 
Total Max. Approx. 
Ohms Amps. Steps 

1.0 3.53 29 
2.0 2.50 42 
2.5 2.24 38 
3.0 2.04 44 
5.0 1.58 40 
6.0 1.44 48 
8.0 1.25 51 
10 1.12 51 
15 0.91 51 
25 0.71 73 
35 0.60 75 
50 0.50 86 
75 0.41 103 
100 0.35 108 
125 0.32 128 
150 0.29 128 
175 0.27 148 
200 0.25 130 
250 0.22 166 
350 0.19 185 
500 0.16 215 
750 0.13 255 

1000 0.11 260 
1500 0.091 310 
2500 0.071 321 
3500 0.060 378 
5000 9.050 430 

TYPE .MP10 25 WATT 

Diameter 1 9/16" ... Depth behind pan
el 1 3/8" ... Shaft 1/4" diameter ... 
Rotation 300°, ±5". Mounts on panels up 
to 1/4" by means of 3/8"-32 bushing 
and hex nut ... Non-turn lugs require 
3/16" hole 1/2" below center of shaft. 
(Type "A" shaft). WEIGHT: :180 lb .• 
82 Gms. 

Total Max. Approx. 
Ohms Amps Steps 

1.0 5.00 28 
2.0 3.54 31 
3.0 2.89 48 
6.0 2.04 51 
8.0 1.77 54 
10 1.58 54 
15 1.29 64 
25 1.00 86 
35 0.85 105 
50 0.71 115 
75 0.58 135 
100 . 0.50 152 
125 0.45 143 
175 0.38 160 
250 0.32 185 
350 0.27 205 
500 0.22 230 
750 0.18 270 

1000 0.16 292 
1500 0.13 353 
2500 0.10 358 
3500 0.08 392 
5000 0.07 440 

TYPE MP15 50 WATT 

Diameter 2 9/32" ... Depth behind panel 
1 3/8 ... Shaft 1/4" diameter ... Rota
tion 300", ±5". Mounts on panels up to 
1/4" by means of 3/8"-32 bushing and 
hex nut ... Non-turn lugs require 3/16" 
hole 1/2" below center of shaft. (Type 
"A" shaft). WEIGHT: .321 lb., 145 Gms. 

Total Max. Approx. 
Ohms Amps Steps 

0.5 10.00 24 
1.0 7.07 46 
2.0 5.00 50 
4.0 3.54 44 
6.0 2.89 74 
8.0 2.50 85 
12 2.04 108 
16 1.76 108 
22 1.50 123 
35 1.19 148 
50 1.00 113 
80 0.79 147 
125 0.63 178 
150 0.58 173 
225 0.47 203 
300 0.41 214 
500 0.32 290 
800 0.25 365 

1000 0.22 358 
1600 0.18 367 
2500 0.14 460 
3500 0.12 505 
5000 0.10 565 
8000 0.08 695 

10000 0.07 693 

All other intermediate resistance values are available and can be manufactured on normal delivery cycle. 

VISHAY 
••• to be precise ® 63 Lincoln Highway, Malvern, PA 19355 • Tel: (215) 644-1300 • TWX 510-668-8944 
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VISHAY-ANGSTROHM 
Angstrohm's broad line of vitreous enameled power rheostats is designed to provide exceptional reliability through the application of the most modern manufacturing techni
ques and sophisticated materials. These same techniques have resulted in a line of power rheostats that feature a very compact size for their dissipation rating. Furthermore, 
many standard value rheostats are available for off-the-shelf delivery while special devices are available with short delivery cycles. Rheostats are also available in tapered 
windings. in tandem assemblies. with off positions and with special shaft assemblies. 

TYPE MP25 100 WATT 

~-;J 

• -" .. J o 21/64 

(3) 169HOLES - -~ 

Diameter 3 5/32" ... Depth behind panel 
1 1/2" ... Shaft 1/4" diameter ... Rota
tion 300 v , ±5° ... Mounts on panels up 
to 1/4" by means of 3/8"-32 bushing 
and hex nut ... Non-turn lugs require a 
3/16" hole 1/2" below center of shaft. 
(Type "A" shaft) WEIGHT: .594 Ibs., 
268 Gms. 

Total Max. Approx. 
Ohms Amps. Steps 

.5 14.140 30 
1 10.000 30 
2 7.071 56 
3 5.774 66 
5 4.472 56 
7.5 3.6,52 66 
10 3.162 104 
15 2.582 113 
25 ;1.000 144 
50 1.414 180 
75 1.155 180 

100 1.000 216 
200 .707 252 
300 .577 252 
400 .500 252 
500 .447 324 
750 .365 396 

1000 .316 410 
2000 .224 410 
2500 .200 410 
5000 .141 685 
7500 .115 820 

10000 .100 820 
- - -
- '.' , - -

TYPE MP30 150 WATT 

Diameter 4" ... Depth behind panel 
1 3/4" ... Shaft 1/4" diameter ... Rota
tion 300~, ±5' ... Mounts on panels up 
to 1 14" by means of 3/8"-32 bushing 
and hex nut ... Non-turn lugs require a 
3/16" hole 1/2" below center of shaft. 
(Type "A" shaft) WEIGHT: 1.014 Ibs., 
460 Gms. 

Total Max. Approx. 
Ohms Amps Steps 

.5 17.350 35 
1 12.247 39 
2 8.660 39 
3 7.071 70 
5 5.477 73 
7.5 4.472 70 
10 3.873 70 
15 3.162 120 
25 2.449 152 
50 1.732 190 
75 1.414 228 

100 1.225 228 
200 .866 265 
300 .707 303 
400 .612 342 
500 .548 342 
750 .447 418 

1000 .387 432 
2000 .274 575 
2500 .244 456 
5000 .173 865 
7500 .141 1000 

10000 .122 1000 
- - -
- - -

TYPE MP40 300 WATT 

DIMENSIONS 

2-;1 (2) 1/4-20 TAPS 

1-112PANElMAK \ 

: 111132 2-3/8 ili~16ro! 
--=r":;:1" -,-. 

-3/4..i I 711601A.HOlE 

(2) 9/:J2 DIA. HOLES \ 

Diameter 6". . . Depth behind panel 
2 3/16" ... Shaft 3/8" diameter ... Rota: 
tion 315', ±5' ... Mounts on panels up 
to 1 1/4" by means of mounting bracket 
with two 1/4"-20 flat head screW3. (Type 
"A" shaft) WEIGHT: 2.625 Ibs., 1.191 Kg. 

RESISTANCE VALUES 
Total Max. Approx. 
Ohms Amps Steps 

1 17.320 40 
1.5 14.142 58 
2 12.247 78 
2.5 10.954 78 
3 10.000 73 
4 8.660 78 
5 7.745 78 
7.5 6.324 148 
10 5.477 154 
15 4.472 147 
25 3.464 155 
35 2.927 231 
50 2.449 267 
75 2.000 308 

100 1.732 326 
150 1.414 270 
200 1.224 308 
300 ,1.000 ' 340 
400 .866 370 
500 .774 455 
750 .632 514 

1000 .547 578 
. 1500 .447 675 
'··2500 .346 720 

VISHAY 
••• to be precise@ 63 Lincoln Highway, Malvern, PA 19355. Tel: (215) 644-1300. TWX 510c668-8944 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2053 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

VRN INTERNATIONAL ® ' 
A DIVISION OF VERNITRON CORPORATION 

MODEL 

100 

150 

170 

180 

205 

255 

CONTACT FACTORY OR LOCAL SALES OFFICE FOR MORE DETAILS 

,DESCRIPTION 

'MI" Round Wirewound Single-Turn Trimmer 
Power rating: lW @ 70°C 
Standard resistance range: 200 to 20KO 
Resistance tolerance: ±5% std. 
Temperature coefficient: ±50ppm/oC max. 
Noise during adjustment: 1000 max. 
End resistance: 10 or 2% (W.I.G.) 
Dielectric streng1h: 1500VAC 
Insulation resistance: 1000MO 
Absolute minimum resistance: .25% or 10 (W.I.G.) 

'MI" Round cermet Slng'le-Turn Trimmer 
Power rating: 0.75W @ 85°C (300V max.) 
Standard resistance range: 500 to 2MO 
Resistance tolerance: ±10% std. 
Temperature coefficient: ±100ppm/oC max. 

(±50ppm/oC available - consult factory) 
Contact resistance variation: 200 or 3% ('<N.I.G.) 
End resistance: 50 max. or 2% (W.I.G.) 
Dielectric strength: 1500VAC 
Insulation resistance: l000M{) 
Absolute minimum resistance: HI or .25% (W.I.G.) 

1/4" Round Cermet Single-Turn Trimmer 
Power rating: 0.5W @ 850 (300V max.) 
Standard resistance range: 100 to 2 MO 
Resistance tolerance: ±10% 1000 to 2MO 

(±20% below 1000) 
Temperature coefficient: ±100ppm/oC max. 

(±50ppm/oC available - consult fact()ry) 
Contact resistance variation: 30 or 3% (W.I.G.) 
End resistance: 21l max. or 2% (W.I.G.) 
Dielectric strength: 400VAC 
Insuletlon resistance: 100MO 
Absolute minimum resistance: 20 or 1% (W.I.G.) 

1/4" Square Cermet Single-Turn Triminer 
Powar rating: 0.5W @ 85°C (300V max.) 
Standard resistance range: 100 to 2MO 
Resistance tolerance: ±10% 1000 to 2MO 

(±20% below 1000) 
Temperature coefficient: ±100ppm/oC max. 

(±50ppm/oC available - consult factory) 
Contact resistance variation: 30 or 3% (W.I.G.) 
End resistance: 2!l or 2% (W.I.G.) 
Dielectric strength: 900V AC 
Insulation resistance: 1000MO 
Absolute minimum resistance: 20 or 1 % (W.I.G.) 

'MI" Square Wirewound Multi-Turn Trimmer 
Power rating: lW @ 70°C 
Standard resistance range: 100 to 20KO 
Resistance tolerance: ±5% std. 
Temperalure coefficient: ±50ppm/oC max. 
Noise during adlustment: 1000 max. 
End resistance: 20 max. or 2% (W.I.G.) 
Dielectric strength: loo0VAC 
Insulation resistance: 1000MIl. . 
Absolute minimum resistance: 1% or 10 (W.I.G.) 

'MI" Square Cermet Multi-Turn Trimmer 
Power rating: 1.0W @ 70°C 
Standard resistance range: 200 to 2MO 
Resistance tolerance: ±10% std. 
Temperature coefficient: ±100ppm/oC max. 

(±50ppm/oC available - consult facI()rYl 
Contact resistance variation: 30 or 3% (W •• G.) 
End resistance: 20 or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 10ooMO 

. Absolute minimum resistance: 10 or 3% (W.I.G.) 

MODEL 

450 

752 

• 780 

800 

850 

DESCRIPTION 

1114" Rectangular Cermet Multi-Turn Trimmer 
Power rating: lW @ 70°C (300V max.) 
Standard resistance range: 100 to 2MO 
Resistance tolerance: ±10% std. 
Temperature coefficient: ±100ppm/oC max. 

(±50ppm/oC available - consult factory) 
Contact resistance variation: 30 or 3% (w.r.G.) 
End resistance: 20 or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000MO 
Absolute minimum resistance: 20 max. 

%" Square Wlrewound Multi-Turn Trimmer 
Power rating: 0.75W @ 70°C 
Standard resistance range: 100 to 20KO 
Resistance tolerance: ±5% std. 
Temperature coefficient: ±50ppm/oC max. 
Noise during adjustment: 1000 max. 
End resistance: 1!l or 2% (W.I.G.) 
Dielectric strength: 1000VAC 
Insulation resistance: 1000MO 
Absolute minimum resistance: 1!l or 0.25% (W.I.G.) 

%" Square Cermet Multi-Turn Trimmer 
Power rating: 0.5W @ 85°C (3OOV max.) 
Standard resistance range: 201l to 2MO 
Resistance tolerance: ±10% 1000 to 2MO 

(±20% below 1000) 
Temperature coefficient: ±100ppm/oC max. 
Contact resistance variation: 30 or 3% (W.I.G.) 
End resistance: 2!l or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000MO min. 
Absolute minimum resistance: 10 

%" Square Cermet Single-Turn .Trimmer 
Power rating: 0.5W @ 85°C (300V max.) 
Standard resistance range: 100 to 2MO 
Resistance tolerance: ±10% 1000 to 2MO 

(±20% below 1000) 
Temperature coefficient: ±100ppm/"C max. 

(±50ppm/oC available - consult factory) 
Contact resistance variation: 30 or 3% (W.I.G.) 
End resistance: 21l or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000MO 
Absolute minimum resistance: 20 max. 

~." Square Wlrewound Multi-Turn Trimmer 
Power rating: 0.6W @ 70°C 
Standard resistance range: 100 to 20KO 
Resistance tolerance: ±5% std. 
Temperature coefficient: ±50ppm/oC max. 
Noise during adJustment: 1000 max. 
End resistance: 10 or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: 1000MO 
Absolute minimum resis.tance: 10 or 0.25% (W.I.G.) 

~." Square Cermet Multi-Turn Trimmer 
Power rating: 0.3W @ 70°C (300V max.) 
Standard resistance range: 200 to 2MO 
Resistance tolerance: ±10% std. 
Temp.itrature coefficient: ±100ppm/oC max. 

(±50ppm/oC available - consult factory) 
Contact resistance variation: 30 or 3% (W.I.G.) 
End resistance: 20 max. or 2% (W.I.G.) 
Dielectric strength: 900VAC 
tnsulation resistance: 1000MO 
Absolute minimum resistance: 10 

4750 

1/4" Square Cermet Multi-Turn Trimmer 
Power rating: 'l4W at 70°C derate to zero at 125°C 
Standard resistance range: 100 10 lMO 

~" Rectangular Wirewound Multi-Turn Trimmer 
Power rating: 1 W 40°C 

260 

400 

Resistance tolerance: ±10% standard 
Temperature coefficient of resistance of potentiometer: 

±100 ppm/oC (±50 ppm/oC available consult factory) 
Contact resistance variation: 30 or 3% (W.I.G.) 
Insulation resistance: 1000 meg ohms at 500VDC 
Dielectric streng1h: 900VAC . 

11/4" Rectangular Wir_ound Multi-Turn Trimmer 
Power rating: 1W @ 700 C 
Standard resistance range: 100 to 20KO 
Resistance tolerance: ±5% std. 
Temperature coefficient:. ±50ppm/oC max. 
Noise during adjustment: 1000 max. 
End resistance: 10 or 2% (W.I.G.) 
Dielectric strength: 900VAC 
Insulation resistance: l000MO 
Absolute minimum resistance: 10 or .25% (W.I.G.) 

910 

960 

Standard resistance range: 100 to 20KO 
Resistance tolerance: ±10% std. 
Temperature coefficient: ±50 ppm/oC nominal 
Noise during adJustment: 1000 max. 
End resistance: 10 or 2% (W.I.G.) 
Dielectric strength: 1000VAC 
I nsulation resistance: 100MO 
Absolute minimum resistance: 10 or .5% (W.I.G.) 

~" Rectangular Cermet Multi-Turn Trimmer 
Power rating: 0.75W @ 70°C (300V max.) 
Standard resistance range: 100 to 2MO 
Resistance tolerance: ±10% std. 
Temperature coefficient: ±100ppm/oC max. 

(±50ppm/oC available - consult factory) 
Contact resistance variation: 30 or 3% (W.J.G.) 
End resistance: 20 or 2% (W.I.G.) 
Dielectric strength: 1000VAC 
Insulation resistance: 1000M{) 
Absolute minimum resistance: 10 or 3% (W.I,G.) 

VRN INTERNATIONAL P.O. Box. 44000, St. Petersburg, FL 33743 • Tel. (813) 347-2181/TWX: 310-681-5306/ TELEX 681'5306 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS. & RHEOSTATS 4750 

(ii;;;..VRN INTERNATIONAL 
~A DIVISION OF VERNITRON CORPORATION" 

PRECISION POTENTIOMETERS 

MODEL 

kf;1 tfi 

W 
5001 

5000 

7501 

7561 

74001 
7500 

0871 

84001 
8500 

DESCRIPTION 

¥.z" DIameter Single-Turn Wirewound 
Power rating: 2W @ 40°C 
Standard resistance range: 10fllo 50Kfl 
Resistance tolerance: ±5% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±5% 
Noise (ENR): 1000 max. 
Operating temperature range: - 65 to lS00C 
Mechanical rotation: Continuous 
Electrical rotation: 3200 ±so 

¥.z" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C lW (SOOO) 1.SW (SOOS) 
Standard resistance range: 1000 to 100KO (SOOO) 

500 to SOKO (SOOS) 
Resistance tolerance: ±S% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.S% std. (closer upon request) 
Noise (ENR): l00fl max. 
Operating temperature range: -6S to 12SoC 
Mechanical rotation: 3600° +6° -0 (5000) 

18000 +6° -0 (SOOS) 
Electrical rotation: Same as mechanical 

%" Diameter Single-Turn Wirewound 
Power rating: 2.2SW @ 40°C 
Standard resistance range: SOfl to SOKO 
Resistance tolerance: ±5% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±1 % 
Noise (ENR): 1000 max. 
Operating temperature range: - S5 to 125°C 
Mechanical rotation: Continuous 
Electrical rotation: 3200 ±so 

%" Single-Turn Conductive Plastic 
Power rating: lW @ 70°C 
Standard resistance range: 100!) to 200KO 
Resistance tolerance: ±20% 
Temperature coefficient: ±500ppm/oC 
Linearity (Ind.): ±1 % std. (closer available) 
Output smoothness: .S% std. 
Operating temperature range: -65 to 125°C 
Mechanical rotation: Continuous 
Electrical rotation: 3400 ±so 

%" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 3W (7400) 2W (7405) 
Standard resistance range: 100fl to 100KO (7400) 

100!) to SOK!) (7405) 
Resistance tolerance: ±5% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): .25% (7400) .5% (7405) 
Noise (ENR): 1000 max. 
Operating temperature range: -65 to 125°C 
Mechanical rotation: 3600° +6° -0 (7400) 

18000 +6° -0 (7405) 
Electrical rotation: Same as mechanical 

%" Diameter Single-Turn Wirewound 
Power rating: 1.25W @ 70°C 
Standard resistance range: 1000 to 10KO 
Resistance tolerance: ±3% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Noise (ENR): 100!) max. 
Operating temperature range: - 65 to 150°C 
Mechanical rotation: Continuous 
Electrical rotation: 3500 ±2° 

'Va" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 3W (8400/8500) 

2W (8403-05/8503.05) 
Standard resistance range: 1000 to 100KO (8400/8S00) 

50fl to 50K!) (8403-05/8503-0S) 
Resistance tolerance: ±5% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.25% (840018500) 

±.5% (8403·05/8503-05) 
Noise (ENR): 1000 max. 
Operating temperature range: -55 to 125°C 
Mechanical rotation: 3600° +100 -0 (8400/8500) 

18000 +10° -0 (8405-8505); 1080° +10° -0 (8403/8503) 
Electrical rotation: Same as mechanical 

Most singleturn models are available with cermet or conductive plastic 
elements. All styles are supplied with linear taper as standard. Many are 
available with non-linear tapers. All styles are available in a bushing mount. 
Many are available in a servo mount option. 

MODEL 

7800 

10001 
1220 

-& ad 
1061 

1441 

151 

HD150 

1751 

20001 
3000 

DESCRIPTION 

va" DIameter Multi-Turn Wirewound 
Power rating: 2W @ 40°C 
Standard resistance range: 100!) to SOKfl 
Resistance tolerance: ±S% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.2S% 
Noise (ENR): 100!) max. 
Operating temperature range: -SS to 10SoC 
Mechanical rotation: 36000 +10° -0 
Electrical rotation: Same as mechanical 

1" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 3W (1000) 2W (1005) 

4W (121S) sw (1220) 
Standard resistance range: 500fl to 2S0K!) (1000) 

250!) to 100Kfl (1005) SaO!) to 450K!) (1215) 
1 K!l to 600K!) (1220) 

Resistance tolerance: ±S% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.5% (1000/100S) ±.1% (1215/1220) 
Noise (ENR): 100!) max. 
Operating temperature range: - 65 to 125°C 
Mechanical rotation: 36000 +4° -0 (1000) 

18000 +40 -0 (100S) S4000 +4° -0 (121S) 
72000 +40 -0 (1220) 

Electrical rotation: Same as mechanical 

1){," Diameter Single-Turn Wirewound 
Power rating: 1.5W @ 40°C 
Standard ·resistance range: SO!) to SOKO 
Resistance tolerance: ±3% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.S% 
Noise (ENR): lOa!) max. 
Operating temperature range: - 6S to 150°C 
Mechanical rotation: Continuous 
Electrical rotation: 3500 ±2° 

1~'" Diameter Single-Turn Wirewound 
Power rating: 2W @ 40°C 
Standard resistance range: lOa!) to 40K!) 
Resistance tolerance: ±3% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Noise (ENR): 100fl max. 
Operating temperature range: -65 to lS00C 
Mechanical rotation: Continuous 
Electrical rotation: 3500 ±2° 

1¥.z" Diameter Single-Turn Wirewound 
Power rating: 3.SW @ 40°C 
Standard resistance range: 100fl to 100KO 
Resistance tolerance: ±5% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Operating temperature range: -65 to 150°C 
Mechanical rotation: Continuous 
Electrical rotation: 3500 ±5° 

1¥.z" Diameter Multi-Turn Wirew9und 
Power rating: @ 40°C 5W (HD150) 3W (HD153) 4W (HD155) 
Standard resistance range: 5000 to 500KO (HD150) 

2000 to 250KO (HD153) 2000 ttl 500KO (HD1S5) 
Resistance tolerance: ±3% (HD150) ±5% (HD153/155) 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.25% (HD150) ±.5% (HD153/155) 
Noise (ENR): 100fl max. 
Operating temperature range: -55 to 100°C 
Mechanical rotation: 3600° +4° -0 (HD150) 

10800 +40 -0 (HD153) 18000 +4° -0 (HD155) 
Eleclrical rotation: Same as mechanical 

1%" Diameter Single-Turn Wirewound 
Power rating: 2.5W @ 40°C 
Standard resistance range: SOO to 5DK!) 
Resistance tolerance: ±3% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.25% 
Noise (ENR): 100!) max. 
Operating temperature range: -65to 150°C 
Mechanical rotation: Continuous 
Electrical rotation: 3S00 ±2° 

2" arid 3" Diameter Single-Turn Wirewound 
Power rating: @ 40°C 4W (2000) 6W (3000) 
Standard resistance range: 1000 to 60K!) (2000) 

2PO!) to 10DKfl (3000) 
Resistance tolerance: ±3% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.25% 
Noise (ENR): 100!) max. 
Operating temperature range: - 65 to lS00C 
Mechanical rotation: Continuous 
Electrical rotation: 3500 ±2° 

VRN INTERNATIONAL P.O. Box 44000, St. Petersburg. FL 33743 • Tel. (813) 347-2181/TWX: 310-681-5306/TELEX 68t5306 
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4750 TRIM 

SANGAMO WESTON NE:T.=IIM® 
TRIMMER RESISTOR NETWORK 

Model Resistance Values (Ohms) 

SERIES 0605A 
6-PIN DIP 

SE R I ES 0608A 

SERIES 08028 
8-PIN DIP 

SE R I ES 08068 
8-PIN DIP 

SE R I ES 08258 
8-PIN DIP 

4 

R2 

2 

Rl 6 
CW 

5 

6 
5 

Rl 4 
CW R2 

s:: 
G:7 

d:: 
G:5 

.----04 

R2 

...... --02 

R 1 >011-+---08 

..... ---07 

R3 

5 

3 

R2 R4 

2 4 

R 1 >011-+--0 8 R3 6 

CW 7 CW 5 
SANGAMO COMPONENTS DIV • • Pickens, SC 29671 • 

Numbers R1 R2 

0605A-102-502 1K 4K 
0605A-102-103 2K SK 
0605A-102-504 lOOK 400K 
0605A-1 05-1 02 500 500 
0605A-1 05-1 03 5K 5K 
0605A-105-503 25K 25K 
0605A-1 05-1 04 50K 50K 
0605A-1 07 -503 35K 15K 
0605A-108-502 4K lK 
0605A-l0S-504 400K lOOK 
0605A-l09-103 9K lK 
0605A-1 09-1 04 90K 10K 

060SA-101-104 lOOK lOOK 
060SA-105-502 5K 25K 
0608A-l 05-1 03 10K 50K 

08028-210-101 100 100 
08028-210-102 lK 1K 
08028-210-103 10K 10K 
08()28-21 0-104 100K 100K 
08028-210-504 500K 500K 
08028-211-103 10K 20K 
08028-Qll-l04 lOOK 200K 
08028:212-102 1K 10K 
08028-212-103 10K lOOK 

08068-119-103 8K lK 
08068-127 -503 25K 15K 
08068-137-503 20K 15K 
08068-137-504 200K 150K 
08068-146-102 200 400 
08068-146-104 20K 40K 
08068-145-103 1K 5K 
08068-157-104 20K 30K 

08258-201-502 500 4_5K 
08~58-201-503 5K 45K· 
08258-203-503 15K 35K 
08258-207 -502 3.5K l.5K 
08258-207-103 7K 3K 
08258-207 -503 35K 15K 
08258-209-104 90K 10K 

Tel: (803) 878-6311 • Telex: 57-0441 

A·2056 For manufacturers' sales offices, seeyellow pages 

R3 R4 

lK 
10K 
15K 
150K 
400 
40K 
4K 
50K 

500 4.5K 
5K 45K 
15K 35K 
3.5K 1.5K 
7K 3K 
35K 15K 
90K 10K 

• TWX: 810-397-2496 

EEM 1985 



SERIES 1403C 
14-PIN DIP 

SERIES 1407C 
14-PIN DIP 

iP , 
~ '-oc", ~ 

k "Q 

fffffrr -. 

SERIES 1426C 
14-PIN DIP 

~ , 

... _ ~w~ 

" ;~~ttjt "g~~ 

SERIES 16040 
16-PIN DIP 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

WESTON NE:T~IM® SANGAMO 
TRIMMER RESISTOR NETWORK 

Model 
Resistance Values (Ohms) 

8::. Numbers R1 R2 R3 R4 R5 R6 

1403C-31 0-1 02 lK lK lK 
1403C-31 0-1 03 10K 10K 10K 

CW 13 1403C-31 0-1 04 lOOK lOOK lOOK 
1403C-312-103 10K 20K 20K' 

£t' £t:o 1403C-314-102 lK 10K 2K 
1403C-314-103 10K lOOK 20K 

12 

CW 11 CW 9 

11 1407C-l11-104 1.7K 90K 8.3K 7.6K 
1407C-112-104 200 90K 9.8K 8.8K 

r----cl1 1426C-237-S03 20K lSK lSK 20K lSK lSK 
1426C-24S-103 1 K SK 4K 1 K SK 4K 

R2 R5 

'---~2 6 

R 1 :>-oIH-~ 14 R4:>-o1H-~ 10 

CW 
.-~~13 9 

R3 R6 

'----04 7 

16040-410-101 100 100 100 100 
16040410-102 lK lK lK 'K 8::, 8::. 16040410-103 10K 10K 10K 10K 
16040-410-104 lOOK lOOK lOOK lOOK 
16040-410-S04 SOOK SOOK SOOK SOOK 
16040-419-103 10K 20K 20K 20K 

CW 15 CW 13 16040-420-103 10K lOOK 20K 20K 
16040-423-103 10K lOOK 10K lOOK 

8::2 
CW 11 

tt:o 
CW 9 

SANGAMO COMPONE.NTS DIV. • Pickens, SC 29671 • Tel: (803) 878·6311 • Telex: 57-0441 • TWX: 810-397-2496 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SANGAMO 
/ 

Max. RBI. 
Tarminal Siza Powar Opar. T.C. Tol. Resistance 

Model Type Turns L W T Stops Rating (W' Temp.oC % Range 

850P P 
850W W 22 .375 x .375 x .187 Wiper 1 @500C 125 100 10% 1en· 2 Meg. 
85.0X .X Idles 

(*' 
Other 

860W W 
. 5@850C 100 10% 100U·l Meg . 

860X X 150 

Other 
(*' 

950P P 
950W W 22 .375 x .375 x .187 Wiper 1 @500C 150 100 10% l00U·2 Meg 
950X X Idles 

(*' 
(NEW' 

10 .50 x .17 x .10 Wiper .3O@850C 150 100 10% lOU· 1 Meg. 
Idles 

(0' 

.375 x .375 x .150 

25 .375 x .375 x .170 Wiper .50@850C 150 100 10% len· 1 Meg. 
.417 x .375 x .165 Idles 

.417 x .375 x .165 (0' 

.270 Dia. x .215 Solid .50@700C 150 100 10% len·1 Meg. 

(*' 

Humillity: (All Modeli, MIL-STD:202. Method 106 

Terminals: L. Insulated Flexible Leads; p. Printed Circuit Pins Base Mounted; W. Printed Circuit Pins Edge Mounted 
180° from Screw; X. Printed Circuit Pins Edge Mounted 900 from Screw; Y. PrinteC:I Circuit Pins B_ 
Mounted. 

Specifications Subject to Change Without Notice. 

*Note: Resistance Toleranca for 10n. 20U ±20% 

SANGAMO COMPONENTS DIV. • Pickens, SC 29671 • Tel: (803) 878-6311 • Telex: 57-0441 • TWX: 810-397-2496 
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POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 

GENERAL PURPOSE WIREWOUND 
POTENTIOMETERS SQUARE, 
RECTANGULAR AND 

SANGAMO 
ROUND COMMERCIAL 

Max. Res. 
Terminal Size Power Oper. T.C. Tol. 

Model Type Turns L W T Stops Rating (WI Temp.oC ±PPM"oC % 

1/2" ROUND 1000-00HS P .500 Dia. x .315 

1000-67HS P 1 .500 Dia. x .250 Solid 1 @700e 150 50 5% 

1000-68HS X .562 x .500 x .312 

Other Models Available .. Consult Factory. 

11/4" RECTANGULAR 
534-00HS L 1.25 x .315 x .190 

~ 535-00HS P 24 1.25 x .315 x .190 Wiper 1 @700e 150 50 5% 

539-00HS Y 1.25 x .325 x .195 Idles 

3/S" SQUARE 
543-00HS L .375 x .375 x .160 

544-00HS P 25 .375 x .375 x .170 Wiper 1 @700e 150 50 5% 

545-00HS W .417 x .375 x .170 
Idles 

545-72HS X .417 x .375 x .170 

112" SQUARE 
553-00HS L .500 x .500 x .187 

~ 
Wiper 1 @700e 35 150 50 5% 

555-00HS W .535 x .500 " .220 Idles 

555-72HS X .535 x .500 x .220 

1/2" SQUARE 

701-00HS P 37 .500 x .500 x .230 Wiper 1 @700e 150 50 5% 
Idles 

'H"~E 561-00HS P .170 x .250 x .250 

13 Wiper .25@700e 150 50 5% 
562-00HS W .250 x .250 x .170 Idles 
562-72HS X .250 x .250 x .170 

5/16" SQUARE 

I 
501-00HS P .175 x .312 x .312 

15 Wiper .6@700e 150 70 5% 
Idles 

502-00HS W .312 x .312 x .175 

502-72HS X .312 x .312 x .175 

Humidity: (All Models) MIL-STD-202; Method 106 

Terminals: L. Insulated Flexible Leads; P, Printed Circuit Pins Base Mounted; W, Printed Circuit Pins Edge Mounted 
180° from Screw; X, Printed Circuit Pins Edge Mounted 90° from Screw; Y, Printed Circuit Pins Base 
Mounted. 

Specificat!ons Subject to Change Without Notice. 

Resistance 
Range 

lon-.50K 

10il- 50K 

10il-50K 

10il- 50K 

10n- 50K 

loil-50K 

10il-50K 

10il_ 50K 

lon- 50K 

10il- 25K 

lon- 25K 

10il- 20K 

10il- 20K 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

SANGAMO MILITARY APPROVED 
POTENTIOMETERS WIREWOUND -
MIL-R-27208 NON-WIREWOUND
MIL-R-22097 

Tar- Max_ Res_ 
minal Military Size Power Opar_ T_C_ Tal. ResiSl:anca 

Model Type Designation Turns L W T Stops Rating (WI Temp_oC ±PPMt»C % Range 

~ 
534-118HS L RT12C2L 1.25 x .315 x .190 

535-105HS P RT12C2P 24 1.25x.315x .190 Wiper .75@8SoC 150 50' 5% 10n-20K 

539-105HS V RT12C2V 1.25 x .325 x .195 
Idles 

1 1/4" RECTANGULAR MOC,_ , 
543-118HS L RT24C2L .375 x .375 x .160 lOn-10K 

544-105HS P RT24C2P 25 .375x.375x .170 Wiper _75@850 C 150 50 5% lOn-10K 

545-101HS RT24C2W .417 x .375 x .170 
Idles 

W 

545·102HS X RT24C2X .417 x .375,x .170 

3/8" SQUARE 

WL{" 553-118HS L RT22C2L 35 .500 x .500 x .187 50n-20K 

555·101HS W RT22C2W 35 .535 x .500 x .220 Wiper .75@850C 150 50 5% 5On-20K 

555-102HS X RT22C2X 35 ,535 x ,500 x .220 
Idles 

701-105HS P RT22C2P 37 .500 x .500 x .230 
, 

10n- 20K 
1/2"SQUARE 

MIL-R-27208/10 

561-105HS P RT26C2P .170x .250 x .250 10n-5K 

562-101HS W RT26C2W 13 .250x.250x .170 Wiper 
.25@850C 150 50 5% 10n-5K 

I Idles 562-102HS X RT26C2X ,250 x ,250 x .170 

1/4" SQUARE 

MIL-R-22097/4 546-118HS L RJ24FL _375 x .375 x _160 5on-l Meg. 
547-105HS P RJ24FP 25 .375 x .375 x .170 10% 
548-101HS W RJ24FW .417 x .375 x .170 50n-l Meg_ 
548-102HS X RJ24FX .417 x .375 x .170 Wiper 

.50@850C 150 100 
870-105HS P RJ24FP Idles 

870-101HS W RJ24FW 22 .375 x .375 x .187 , 10% lOOn-lOOK 
870-102HS X RJ24FX 

I 

3/8"SQUARE Also available: Characteristic "c" (250 PPM/DC) 

MI L-R-2209715 

8oo-101HS W RJ26FW 
16 .250x.250x .185 Wiper .25@850C 150 100 10% l00n-l Meg. 

8oo-102HS X RJ26FX Idles 

! ,Also available: Characteristic "c" (250 PPM/DC) 
I 1/4" SQUARE 

MI L-R-22097/6 

m 
" 

) 

567-105HS P RJ50CP 1 .il0 Dia. x .215 Solid .25@850C 150 250 10% lOOn -1 Meg 

! \ 
! I 

1/4" ROUND 

Humidity: (All Modelsl MIL-STD-202, Method 106 

Terminals: L. Insulated Flexible Leads; p. Printed Circuit Pins Base MOunted; W. Printed Circuit Pins Edge Mounted 
1800 from Screw; X, Printed Circuit Pins Edge Mounted 900 from Screw; V. Printed Circuit Pins Base Mounted. 

S~cifi.cations Subject To Change Without Notice. 

A·2060 For manufacturers' sales offices, see yellow pages EEM1985 



POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

MILITARY APPROVED SA G 
POTENTIOMETERS HI-RELIABILITY - N AM 0 
WIREWOUND - Mll-R-39015 
HI-RELIABILITY - NON-WIREWOUND -
Mll-R-39035 

Ter· Max. Res. 
minal Military Size Power Opelj' T.C. Tol. Resistance 

Model Type Designation Turns L W T Stops Rating (WI Temp. C ±PPM'pC % Range 

MI~ 534-160HS L RTR12DL 1.25 x .315 x .190 

535·160HS P RTR12DP 24 1.25 x .315 x .190 Wiper .75@850C 150 50 5% 100n·20K 

539·160HS Y RTR12DY 1.25 x .325 x .195 
Idles 

1 114" RECTANGULAR RTR12DL· "M" & "P" Failure Rate L"vel; RTR12DP anc! RTR12DY·"M" Failure Rate Level 

MIL·R·39015/2 

553-160HS L RTR22DL 35 .500x .500 x .187 100n·20K 

555·160HS W RTR22DW 35 .535 x .500 x .220 Wiper lOOn· 20K 
.75@850C 150 50 5% 

555·161HS X RTR22DX 35 .535 x .500 x .220 Idles loon·20K 

701·160HS P RTR22DP 37 .500 x .500 x .230 10n·20K 

1/2" SQUARE RTR22DL & RTR22DP . "M" & "P" Failure Level; RTR22DW & RTR22DX . "M" Failure Level 

MI L·R·39015/3 

543·160HS L RTR24DL 25 .375 x .375 x .150 Wiper .75@850C 150 50 5% 200n·l0K 
Idles 

318" SQUARE "M" Failure Rate Level 

MIL·R·39035/2 

870·160HS P RJR24FP 

870·161HS W RJR24FW 22 .375 x .375 x .187 Wiper 
Idles 

.50@850C 150 100 10% lOOn· lOOK 

870·162HS X RJR24FX 

3/8" SQUARE Also available: Characteristic "c" (250 PPM/oCI "M" Failure Rate Level 

MI L·R·39035/3 

860·160HS W RJR26FW 
16 .250 x .250 x .185 Wiper . 25@850C 150 100 10% lOOn· 1 Meg . 

860·161HS X RJR26FX Idles 

1/4" SQUARE 
"M" & "P" Failure Rate Level 

Humidity: (All Modelsl MIL·STD·202, Method 106 

Terminals: L,lnsulated Flexible Leads; P, Printed Circuit Pins Base Mounted; W, Printed Circuit Pins Edge Mounted 
180° from Screw; X, Printed Circuit Pins Edge Mounted 90° from Screw; 'r, Printed Circuit Pins Base Mounted. 

Failure Rate Designation: In percent/l000 Hours M=I.0, P = 0.1, R = 0.01, S = 0.001 

Specifications Subject to Change Without Notice. 

Military Part Number: Consists of the document number and a dash number with letters which signify· Termina' Type 
and Failure Rate. 

Example: M39015/1 . 001 L M . 

/ //'\-
Document Dash Terminal Failure 
number number type rate 

from level 

RTR12 r--
Style 

D L 101 M 

r 1 \ ............... Failure I Terminals \ rate level 
Characteristics Resistance 

Mil-Code 
table 
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SANGAMO 

860W 

• Sealed to guard against contaminants: 
Seliled to withstand "Flow" Soldering and 
Industrial type immersion cleaning 

• Wide resistance range, 10 ohms to 
1 rT\egohm 

• Weston hi-stability cermet element 
• Mechanical protection, stop and clutches 
• Resolution, essentially infinite 
• Adjustments ratio 16to 1 

RESISTANCE OHMS 

10 200 !iK lOOK 
20 !;CO 10K 200K 
50 lK 20K 250K 

100 2K !;OK 500K 
1 Meg 

SERIES 860 
POTENTIOMETERS 
%" LOW COST CERMET 

SPECIFICATIONS 
ELECTRICAL 
Standard Resistance Range: H)'ohms to 

1 megohm 
Resistance Tolerance: ± 10% 
Contact Resistance Variation: 3% or 20 ohms, 

whichever is greater 
Temperature Coefficient: ± 100 P.P.M.I·C max. 
Power Rating:, 0:5 wall at 85 ·C 
Insulation Resistance: 1000 megohms 

minimum (500 V.D.C.) 
Dielectric Strength:--600 V.A.C. room conditions 
Maximum Working Voltage: 200 V.D.C. (RMS) or 

within power rating, whichever is less 
Continuity: Maintained for full mechaniCal range 
Resolution: Essentially infinite 

MECHANICAL 
Mechanical Protection: Slip clutch, wiper idles 

860W 
• '75 IIA. WIfN .02' 

WIDI X .021 D.U J~~ 

.... MAX. 

I-

'.'.':.'~' [ -l.2I.,"T .,L .040!.010 lr 
-=-r-WIITON 

•• ow 

~c~, 
~ . 

,_11- .0''' .•• , .,a: J'.' 
.10a 

! ::::1' 
S 0.20· 

0.10 

o 
1.'"1"1:'1_ ,I, 

860-103HS 

"lliO L 
"G 1

,-

~040±.OtO 

.075 OIA. WIT" •• 2. 

WI." ........ SLOtTI 
.:::~~' F -t~~::or 

In. 
.001 
.005 
.010 
.016 
.020 
.025 
.030 
.040 

IS 
DEGREES C 

METRIC CONVERSIONS 
M.M. In. M.M. 
0.025 .050 1.270 
0.127 .075 1.905 
0.254 .100 2.!i4O 
0.406 .172 4.369 
0.508 .185 4.699 
0.635 .250 6.3!;o 
0.762 .300 7.620 
1.016 

'0-r~~ s ~ WII:!:" 
~ .2SQt.02. ~ 

~ -1----' I 

.172 MIN. 

I 
.01.",001 "A.' 'O'l!' \"·'.:ili 

86D-105HS 

Mechanical Adjustment: 16 turns nominal 
Rotatiohal Life: 200 cycles min. with no 

discontinuity 
Torque: 3 oz. in. maximum 
Weight: .5 gram maximum 

ENVI~ONMENTAL 

Operating Temperature Range: -55·C to + 
150·C 

Moisture Resistance: MIL-R-22097, MIL-STD-
202, Method 106 

Shock: 100 G's per MIL-R-22097 
Vibration: 20 G's 10 to 2000 cycles per MIL-R-

22097, Test Condition D 
Load Life: 1000 hrs. @ rated power per MIL-R-

22097 
,High Temperature Exposure: MIL-R-22097 
Low Temperature Operation: MIL-R-22097 
Evaluation samples available upon request . 

860X .071 DIA. WITH .020 

WI.' ...... 11' ILD'TI 
.' •• MAX:, F j: t .1I'O!Jd 

.• ~ ••. o,. L-I '"1 .••• 
o .. !. 10 ~ WUTON 

T C. '.OX 

+=.~, 
.• 172 MIN. 

---L-
.0l.!.00I DIA.--ll 

860-1D4HS 

.100 I 
•• ·M' .'~'-ill 

.075 DtA. WitH .ato 
WID' It .Ot5 011' !no' 
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POTENTIOMETERS. TRIMMERS. CONTROLS. & RHEOSTATS 4750, 

950P 
• Sealed to guard against contaminants: 

Sealed to withstand "Flow" Soldering and 
Industrial type immersion cleaning 

• Weston hi-stability cermet element 
• Wide resistance range, 10 ohms to 

2 megohm 
• Resistance tolerance ± 10% 
• Resolution, essentially infinite 
• Adjustability - 22 turns nominal 
• High power - 1 watt at 50°C 
• Wide operating temperature range -55°C to 

+ 150°C 
• Temperature coefficient ± 100 PPM/oC max. 

RESISTANCE OHMS 

10 10 K 
20 20K 
50 25 K 

100 50 K 
200 100 K 
500 200 K 
1K 250K 
2K 500K 
&K 1Meg 

2 Mot 

POWER RATING (NOMINAL) 

1 •• • 
~ 0.10 

, D ••• 

~ .... 
0.20 

I'-

" .......... 

" IS 10 71 100 121 11. 

DEGREES C 

METRIC CONVERSION 

INCHES M.M. INCHES M.M • 

• 001 0.025 .050 1.270 
.010 0.25. .070 1_778 
.015 0.381 .100 2.540 
.020 0.508 .187 4.150 
• 025 0.635 .300 7.620 
.035 0.889 .375 9.525 

SERIES 950 
POTENTIOMETERS SANGAMO 
31a" LOW COST CERMET 

SPECIFICATIONS 
ELECTRICAL 

Standard Resistance Range: 1 0 ohms to 
2 megohms 

Resistance Tolerance: ± 10% 
End Resistance: 2 ohms maximum 
Contact Resistance Variation: 3% or 20 ohms, 

whichever is greater 
Temperature Coefficient: ± 100 PPM/oC 

maximum 
Power Rating: 1 watt at 50°C 
Insulation Resistance: 1000 megohms 

minimum (500 VDC) 
Dielectric Strength: 900 VAC room conditions 
Maximum Working Voltage: 300 VDC (RMS) or 

within power rating, whichever is less 
Continuity: Maintained for full mechanical range 
Resolution: Essentially infinite 

MECHANICAL 

Decimal Tolerance:.XX = ±.010 
Unless Otherwise Specified: .XXX = ±.005 

950W -~ .• 70 DIA. AD •• KI.W w". I ,.DU WID ....... 11' .'0' 

i 0171 !.OIS ~, fl o "7 1001' 

' + 0 ' 
WISION' -0 • 

Mechanical Protection: Slip clutch, wiper idles 
Mechanical Adjustment: 22 turns nominal 
Rotational Life: 200 cycles minimum with no 

discontinuity 
Torque: 5 oz. in. maximum 
Weight: 1 gram maximum 

ENVIRONMENTAL 
Operating Temperature Range: -55°C to + 

150°C 
Moisture Resistance: MIL-R-22097, MIL-STD-

202, Method 1062%* 
Shock: 100 G's per MIL-R-22097 1%* 
Vibration: 20 G's 10 to 2000 cycles per MIL-R-

22097, Test Condition D 
Load Life: 1000 hours@ rated power per MIL

R·220973%* 
High Temperature Exposure: MIL-R·22097 3%* 
Low Temperature Operation: MIL-R-22097(2%~) 

*ALLOWABLE RESISTANCE CHANGE 
Evaluation samples available upon request. 

~"7' ., •••••• KI.W w". 
950W I .. u WI., ...... 11' .. 0. 

1"·::"1= f;,H'·"·· 
W ••• ON 0 
~ ... ".0,. 
'ow '~ 

·H ~ .0" MIN. ~ 
.1. f- .020t.001 DIA, 

!oOl. I. 
.117 t.02. 

950X - 116 
.070 OIA. ADJ. SC"W 

.0' m··· 0. 
~ ... " .. ,. 

.H[l"~.~k~ ~L-
.'0~ '-

.117 :1.020 
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SANGAMTOOMETEAS' mIMMEAS, CONTROLS, ."HEOSTATS 

SALES DISRIBUTORS FOR POTENTIOMETERS 
AR1ZONA 

Arizona Comps. Co. 
200l-A West McDowell Road 
Phoenix, Arizona 85009 
Phone: 602 289·5655 
Circuit Specialists, Inc. 
738 S. Perry Lane 
Tempe. Arizona 85281 
Phone: 602 966-2878 

CALIFORNIA 
Arndt 
P.O. Box 132 
1355 Shorewey Road 
Belmont, Celifornia 94002 
Phone: 415 592·6718 

Ben Industries 
306 E. Alondra Boulevard 
Gardana, California 90248 
Phone: 213 515·1800 
Ben Industries 
7450 Ron.on Road 
San DiegO. California 92100 
Phone: 619 268·1277 

DECO 
9965 Businass Park Avenue 
Suita B 
San Diego. California 92131 
Phone: 619 693·1595 
Diplomat Electronics 
20151 Bahama Street 
Chatsworth" California 91311 
Phone: 213 700·8700 
Diplomat Electronics 
140 McCormick Avanue 
Costa Mesa, California 92826 
Phone: 714 549·8401 
Diplomat Electronics 
9787 Alro Drive 
San Diego. California 92123 
Phone: 619 292·5693 

Diplomat Electronics 
1293A MI. View·Alviso Rd. 
Sunnyvale. California 94088 
Phone: 408 734-1900 

Electronic Expediters 
14828 Calvert Street 
Van Nuys, CaUfornia 91411 
Phone: 213 781·1910 
Hi Rei Distributor Sales, Inc. 
11581 Markon Drive 
Gerden Grove. California 92641 

, Phone: 213 594·9571 

Integrated Electronics Inc./JACO 
20800 Plummer Street 
Chatsworth, CaUfornie 91311 
Phone: 213 998-2200 
Kalex Inc. 
2691 Richter 116 Avenue 
I'vine. CaUfornia 92714 
Phone: 714' 863·1230 

Mouser Electronics 
11433 Woodside Avanue 
Santee. CaUfornia 920n 
Phone: 619 449·2222 
Park/West Inc. 
7989 Engineer Road, Suite 213 
San Diego. California 92111 
Phone: 619 277-8433 

Peten Electronics, Inc. 
, 13023 Arroyo Street 

San Fernando. Calif. 91340 
Phone: 213 365·984i 
Pyramid Electronics 
2115 De Lacruz Slvd. 
Santa Clara, Cafifornia 95050 
Phone: 408 727·9810 

, Sheny Electronics, Inc. 
20640' Bahama Street 
Chatsworth, California 91311 
Phona: 213 998·3333 

COLORADO 
Diplomat Electronics 
96 Ivarness Drive. East 
Unit R 
Englewood, Colorado 80112 
Phone: 303 740-8300 
Regon-Electronics Parts Co. 
1212 South Broadway 
Denver, Coloredo 80210 
Phone: 303 744·1992 

CONNECTICUT 
Diplomit Electronics 
52 Federal Road 
Danbury, Connecticut 
Phone: 203 797-9674 
Park ,Distributors 
39 wan 'Street 
Norwalk, Connecticut 06850 
Phone: 203 853·2011 

212 931-1680 

FLORIDA 
Diplomat Electronics 
2120 Calumet Street 
Clearwater, florida 33757 
Phone: 813 443-4514 

Electronics Equipment Co., Inc. 
Box 522211 
4027 N.W. 25th Street 
Miami, florida 33142 
Phone: 305 871·3500 
Impala Electronics, Inc. 
6022 Benjamin Road 
Tampa, Florida 33614 
Phona: 813 885-4747 
Intartec 
130 Baywood Avenue 
Longwood, Florida 32750 
Phone: 305 834-7777 

GEORGIA 
Diplomat Electronics 
6659 Peachtree Industrial Blvd. 
Suite 8 
Norcross, Georgia 30092 
Phone: 404 449-4133 

IDAHO 
AI Electronics 
p.o. Box 458 
3rd & Vermont 
Spirit Lake. Idaho 83889 
Phone: 208 623·3111 

ILLINOIS 
Ben Industries 
34Z2 Wast Touhy Avenue 
Chicago. Illinois 60645 
Phone: 312982-9210 

Diplomat Electronics ' 
1071 Judson Street 
Bensenvine. Illinois 60106 
Phone: 312 595·1000 ' 

GBL/Goold Electronics 
610 Bonnie Lane 
Elk Grove Vinago. III. 60007 
Phone: 312 593-3220 
Marcon Associates, Inc. 
4838 Main Street 
Skokie. llfinois 80077 
Phone: 312 675-6450 

INDIANA, 
Graham Electronic;' Inc. 
Div. of Ban Industrias 
133 S. Pennsylvania Straet 
indianapOlis, Indiana 46204 
Phone: 317 634·8202 
Meunier Elactronic Supply Inc. 
3409 East Washington Street 
Indianapolis, Indiana 46201 
Phone: 317 635·3511 

KENTUCKY 
Peaness Electronic Equip. Co. Inc. 
1815 South Seventh Street 
P.O. Bo. 8424 
Louisville. Kantucky 40208-0424 
Phone: 502 637-7674 

,MARYLAND 
Diplomat Electronics' 
Runsey Center, Suite A6 
9150 Rumsey Road 
Columbia, Maryland 21045 
Phone: 301 995·1226 

2ebra Electronics. Inc. 
2400 York Road, Suita 100 
Timonium, Maryland 21093 
Phone: 301 252·6576 

MASSACHUSETTS 
Diplomat Electronics 
28 Cummings Park 
Woburn, Mass. 01801 
Phone: 617 935·6611 
Impact Sales Company, Inc. 
55 Shawmut Road 
Canton, Mass. 02021 
Phone: 617 B21-1500 
Pilgrim Electronics 
110 Middlesex Street 
N. Chelmsford, Mass. 01863 
Phone: 617 251-8746 

MICHIGAN 
RM Electronic Co., Inc. 
4310 Roger B. Chaffee 

Memorial Dr. SE 
Grend Rapids, Mich. 49508 
Phone: 616 531·9300 

MINNESOTA 
Regon Electronics, Inc. 
2515 Wabash Avenue 
St. Paul, Minnesota 55114 
Phone: 612 842·2828 

MISSOURI 
OHva Electronics, Inc. 
9910 Page Blvd. 
SI. Louis, Mil. 63132 
Phone: 314 426-4500 

NEW JERSEY 
Action Electronics' 
111 Nicholson Road 
Audti~on, New Jersey'08106 
Phone: 609 858-2450 
Diplomat ElectrOnics 
490 South River View Drive 
Totowa, New Jersey 07l/12 
Phone: 201 785·1830 
Enox 
1175 Globe ,Avenue 
Mountainside. N.J. 07092 
Phone: 201 654-7800 
Hi-Rei Electronics 
21 Broadway 
Denville. New Jersey 07834 
Phone: 201 627-3800 

Vantege Electronics 
257 Perk Avenue 
Nutley, New Jersey 07110 
Phone: 201 667-1840 

NEW YORK 
Centaur Electronics Corp. 
141 West 28th Street 
Room 1911 
New York, New York 10001 
Phone: 212 695·6984 
Command Electronics Corp. 
42 Central Drive 
Farmingdale. New York 11735 
Phone: 516 293-1212 
Delmar Elactronics, Inc. 
101 Eads Street 
West Babylon, New York 11704 
Phone: 516 420·1234 
Diplomat Electronics 
4-10 Wetzel Road 
liverpool, New York 13068 
Phone: 315 652-5000 
Diplomat Electronics 
110 Marcus Drive 
Melville. Naw York 11747 
Phone: 516 454·8400 

Fairmont Electronic Sales Corp. 
295 Oser Avenue 
Hauppauge. New York 11787 
Phone: 516 231-3313 
Gemini Electronic Co. 
222 Ashford Avenue 
Dobbs Ferry, New York 10522 
Phone: 914 693-6363 
JACO Electronics 
145 Oser Avenue 
Hauppauge. L.I., N.Y. 11787 
Phone: 516 273·5500 
Justin Electronics Corp. 
305 Knickerbocker Ave. 
Bohemia, New York 11716 
Phone: 516 5B9-4oo0 ' 
L & S Electronics Inc. 
139 North Central Avenue 
Valley Stream, N.Y. 11580 
Phone: 516 561·2474, 

Maslille Elecfronics 
511 Clinton Avenue S. 
Rochester, Naw York 14620 
Phone: 716 546·5373 

Milgray Electronics, Inc. 
77 Schmidt Bouleverd 
Famingdale. New York 11735 
Phone:,516 420-9800 
Summit Distributors 
916 Main Street 
Buffalo. New York 14202 
Phone: 716 884-3450 
Tri-Start Electronics Inc. 
56 Central Avenue 
East Farmingdale. N.Y. 11735 
Phone: 516 293·0400 

OHIO 
Hughes Peters Inc. 
4865 Ouck Creek Road 
Cincinnati, Ohio 45227 
Phone: 513 351·2000 
Micro-Mil, Inc. 
118 West Park Roed / 
Dayton, Ohio 45459 
Phone: 513 434-8231 

Pruitt Energy Sources Inc. 
1900 Wast 3rd Street 
Cleveland, Ohio 44113 
Phone:'216566·1545 
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Stotts friedman Co. 
2600 East River Road 
Dayton, Ohio 45439 
Phone: 513 298-5555 

PENNSYLVANIA 
Alder-Tronics, Inc. 
4641 Peoples Road 
Pittsburgh, Pa. 15237 
Phone: 412 821·5565 

4750 

Electronic Components for 
Industry, Inc. 

1569 West King Street 
York, Pe. 17404 
Phone: 717 843·8971 

Encore Electronics, Inc. 
10071 B Sandmeyer Lane 
Philadalphia, Pa. 19116 
Phone: 215 676-7200 

Herback & Radaman 
401 East Erie Avenue 
Ph~adelphia, Pe. 19134 
Phone: 215 426·1700 
Pyttronic Industries, Inc. 
p.o. Box 433 
Stump Road 
Montgomeryville. Pa. 18936 
Phone: 215 843·2850 
Resco Electronics 
434 North York Road 
Willow Grove. Pa. 19090 
Phone: 215 659·4575 

Shap Electronics 
10071 Sandmeyer Lane 
Philadelphia, Pa. 19116 
Phone: 215 969·3300 

TEXAS 
Allied Electronics 
401 East 8th Street 
Fort Worth, Texas 76102 
Phone: 817 336·5401 

International Electronics 
76180 Boeing Drive 
Suite "0" 
EI Paso. Texas 79905 
Phone: 915 178·9761 
Southwest Electronics, Inc. 
12701 Royal Drive 
Stafford, Texas 77471 
Phone: 713 491-4900 
TTl 
4033 East Belknep 
Fort Worth, Texas 76111 
Phone: 817 831-0441 

817 429-1440 

UTAH 
Diplomatic Electronics ' 
3007 South West Temple 
Salt Leke City, Utah 84115 
Phone: '801 486-4134 

Standard Supply Company 
P.O. Box 151250 
3424 South Main Street 
S.lt Lake City, Utah 84115 
Phone: 801 486·3371 

VIR,GI\IIIA 
Virginia Radio Supply Co., Inc. 
P.O. Box 1189 
715 Henry Avanue ' 
Charlottesville. Virginia 22902 
Phona: B04 296-4184 

WASHINGTON 
Pacific Electronics 
537 Industry Drive 
p.o. Bo. 58763 
Seattle. Washington 98188 
Phone: 208 575-1050 

- TWX: 8l()..397·2496 
EEM 1985, 



TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-1166, 0-1012, C-1028, 0-1016 
ASCII Code ............................................................. 0-1087 
Batteries, Product Selection Guide .......................................... 0-1413 
Batteries & Fuel Cells, Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
Capacitors, Basic Formulas ................................................ A-1093 
Capacitors, Miniglossary ............................ , . . . . . . . . . . . . . . . . . . . . .. A-1066 
Capacitors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1003 
Circuit Boards (Printed) Product Selection Guide .............................. C-1099 
Coils, Chokes, Inductors, Product Selection Guide ... , ......................... A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C-1863 
Connectors, Miniglossary .............................. , ................... C-1129 
Connectors, Terminals, & Sockets, Product Selection Guide ..................... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude ........ A-1309 
Delay Lines, Product Selection Guide ........................................ A-1459 
Discrete Semiconductors, Product Selection Guide ............................. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 0-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ ': . . . . . . . . . . . . . .. C-1086 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, Product Selection Guide .......................... ,................. A-1583 
Instruments, Graphic Recording Product Selection Guide ........ , .............. 0-1401 
Instruments, Panel Meters, Product Selection Guide .......... , ................. 0-1329 
Instruments, Test & Measuring Product Selection Guide ........ , ............... 0-1175 
Interconnection Systems, Product Selection Guide .............. , .............. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Qualified Products Lists ............................................. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ 8-1129 
Opto Semiconductors, Miniglossary ... , ........... , ......................... 8-1214 
Oscilloscopes, Product Selection Guide ......... , ............................ 0-1385 
Panel Hardware, Product Selection Guide .................................... C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ... ; .... A-1991 
Power Supplies, Miniglossary ...................... ; ........................ 0-1462 
Power Supplies, AC, Product Selection Guide ................................. 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contact Forms ................................. , .................... 8-1317 
Relays, Electromechanical, Miniglossary .......................... , . . . . . . . . . .. 8-1308 
Relays, Product Selection Guide ............................................ 0-1261 
Resistor Color Codes ..................................................... A-1828 
Resistors, Product Selection Guide .......................................... A-1785 
Servo Components, Miniglossary ............................... ,........... 0-1985 
Solenoids, Product Selection GUide ............................. ,........... 8-1463 
Switches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide ................... , ........... 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
Thyristors/High Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide ...................................... A-2099 
Wire & Cable, Product Selection Guide .. . . . . . . . . . .. . . .. . . . .. . .. .. . . . . . . . . . .. C-1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C-1844 
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4800 DISCRETE SEMICONDUCTORS 4800 

More squeeze . per square inch. 
Motorola surface mount.. 

Motorola surface-mount tech
nology slashes. system size and 
weight to one-tenth or less oD 
what's acceptable now. Packages 
aren't much bigger than the 
chips theycontatn. Layers are 
cut in half. costs plunged 75% or 
more. higher frequencies opti
mized through short. uniform 
trace lengths. 

You can mass-place them at 
up to 200KJ'hour. 

We already offer the broadest 
l~ne of easy. automatable.test
able. surface-mount semicon
ductors--over 800--with more 
coming. 

Pick and place in a fraction of 
discrete space. 

Choose from most-popular 
Switching transistors. Darling
tons. HV and low-noise types .. 
RF. JFETs. tunip.g diodes. thy
ristors. rectifiers and PINs. plus 

, numerous other discrete func" 
tions. All are SOT-23 packaged. 
(with many in SOT-89 and MLL 
outlines for application flexibility. 
All SOT-23s are ready for place
ment; no. lead forming is re
quired. SOT-23/S0T-89 packag
ing is laser-marked. And. we'll 

A'2066 

encapsulate almost any discrete 
in a SOT package. depending 
on die compatibility and require
ments. Low-profile. too. 

MLL. Most economical of all. 
Think of a 00-35 or 00-41 

without leads and you've got 
the MLL (Motorolaleadless) pack
age ... optimized for very high
volume. very low-cost application. 
Whereas SOT-23s are ideal for 
transistors. reliable MLL packag
ing is! perfect for our full line ofO.5 
to 1 W zeners and rectifiers in 
an extensive voltage range be- , 
cause of minimized space. ease of 
placement and second-tO-none . 
economy. 

. sole. Space-saving linear 
alternative. 

\ Get standard linear DIP per
formance in tiny SOICs from 
Motorola and give yourself a 2.5:1 
delta in board space savings. 

Out lineup includes op amps, 
comparators. voltage regulators, 
TRIMFETs TM. DACs. arrays and 
timers. 

All current and future linear 
ICsare potential candidates 
for S08; S014 or S016 packag-

'. 

ing as long as chip size and 
power dissipation are within 
viable parameters. 

SOICs pass the same assembly 
procedures as DIPs and offer 
identical performance at both 
0° to 70°C and -40° to 85°C 
ranges. Device reliability is 
inherent because industry 
studies show it to be so ... and be
cause it's Motorola. A 20-times 
improvem-ent in quality over 
manually-inserted units not 
only enhances reliability but 
saves rework and returns. 

Automate it with tape and reel. 
T1 orT2 options in industry

accepted 8 mm and 12 mm tape 
and reel format. 3.000 devices 
per reel, enaQle immediate place
mentof most discretes on auto
matic or semi~automatic lines. 
All can be wave or reflow soldered. 

Write for our new Surface
Mount brochure BR127REVI. 
Motorola ·Semiconductor Prod
ucts. Inc.. Box. 20912. Phoenix. 
AZ85036. . \ 

The'Squeeze is on. 

® MOTOROLA INC. 

For manufacturers' sales offices, see yellow pages EEM 1985 



rmTiil s818Clion 
La.illU guid8 discrete semiconductors-4800 

THYRISTORS, RECTIFIERS & DIODES 

A'2070 

Motorola A'2077 
A'2083 

Philips ECG 
Sylvania 

A'2090 

Teccor A'2092 
Semiconductors A'2093 
TRW 
Optoelectronics 

Varo 
Semiconductor 

Voltage 
Multipliers (VMI) 

TRANSISTORS 

A'2082 

EEM 1985 

A'2070 

A'2083 

A'2090 A·2091 

A'2092 A'2092 
A·2093 A·2093 

A·2082 
A·2078 
A'2079 
A'2084 

A'2085 

A'2094 

A'2095 

A'2097 

A'2070 

A'2082 
A·2078 
A'2079 
A'2084 

A'2070 

A'2074 

A'2090 

A·2095 

A'2097 

A'2070 

A'2074 

A'2077 
A'2084 

A'2090 

A'2094 

A'2079 
A·2084 

For manufacturers' sales offices, see yellow pages 

A'2077 

A'2090 

A'2082 

A'2074 Switching Diodes 

A'2077 Switching Diodes 
A'2082 RF Power Hybrid 

Modules 
A'2083 SIDACs 
A'2086 Optoelectronic 

Components 
A'2087 Sensors, Pressure & 

Temperature 

A'2090 Varistors, 
A'2091 SBS;SUS; 

A'2092 SIDACs; Quadracs 
A'2093 
A'2094 Schottky Rectifiers 

A'2097 HV Multipliers 

A'2070 

A'2080 
A'2081 
A'2082 

A'2067 



4800 DISCRETE SEMICONDUCTORS 4800 

HIGH VOLTAGE NPN DARLINGTON i 

TRANSISTORS 
Series PTC 6000/6001/6002/6003 - 15A-5OOV 
Series PTC 6022/6023 - 4OA-600V 
Series PTC 6060/6061/6062/6063 - 20A-500V 
Series PTC 6072/6073 - 4OA-400V 
Series PTC 7000/7001/7002/7003 - 50A-500V 
Series PTC 9000/9001/9002 - 20A-750, 850, 900V 
Series PTC 10000/10001 - 20A-400V 

· Series PTC 10002/10003 - lOA-4()OV 
Series PTC 10004/10005 - 20A-400V 
Series PTC 10006/10007 -10A-400V 
Series PTe 10008/10009 - ·20A-500V 
Series PTC 10015/10016 - 50A-500V 

, Series PTC 10020/10021 - 60A-400V 
Series PTC 10022/10023 - 40A-400V 

High Voltage 
NPN Transisto~s 
FEATURES 
• High Voltage Ratings 

• Glass Passivation 
• Superior Resistance to Thennal Fatigue 
• Industrial and Military Applications, 

APPLICATIONS 
• Switching Regulators 

· • PWM Inverters 

• Deflection Circuits 
• Motor Controls 
• Solehoid Drivers · e ALLEN-BRAD~EY 

SeriesPTC 

'High Voltage NPN 
Darlington Transistors 
FEATURES 
• High Voltage Ratings 
• Fast-Switching Capabilities/Fast Turn-Off Time 
• Glass Passivated Die to Provide 

Excellent High Temperature Stability 

• Thennally Stable Structure for 
Reliability in Power Cycling 

• No Parasitic Diode on Output Transistor 

APPLICATIONS 
• High Voltage Switching Power Supplies 

• InverterslReguiators 
• Deflection Circuits 
• Pulse-Width-Modulated 

(PWM) System Control Circuitry 

For more information request PTe Publications. 

. HIGH VOLTAGE NPN TRANSISTORS 

. Series PTC 401/402 - 3A-700V 
Series PTC 403/409 - 3.5A-4ooV 
Series PTC 410/411 - 3.5A-3OOV 
Series PTe 413/423 - 3.5A-400V 
Series PTC 424/425 - 3.5A-1ooV 
Series PTC 430/431-7A-400V 
Series 2N6674/2N6675- 10A-400V 
Series 2N6676/2N6677/2N6678 - 15A-400V 

GreertsbOro,North Carolina 27405 

A·2068 For manufacturers' sales offices, see yellow pages ! 'EEM 1985 



4800 DISCRETE SEMICONDUCTORS 4800 

FAST RECOVERY RECTIFIERS 

Series PTC 862/864/866 
40 Amperes - 200-600 Volts 

Series PTC 872/874/876 
50 Amperes - 200-600 Volts 

Series PTC 920/921/922/923 
50 Amperes - 900-1200 Volts 

Series PTC 940/941/942/943 
100 Amperes - 900-1200 Volts 

Series PTC 950/951/952/953 
130 Amperes - 900-1200 Volts 

Power Darlington 
Modules 
FEATURES 

• Isolated Collectors 

• High Voltage Rating 

• Glass Passivated Die to Provide 
Excellent High Temperature Stability 

APPLICATIONS 

• High Current Switching Power Supplies 

.• Inverters/Regulators 

• Pulse-Width-Modulated 
(PWM) System Control Circuitry 

e ALLEN-BRADLEY 

Series PTe 
Fast Recovery 
Power Rectifiers 
FEATURES 

• Low Forward Voltages 

• High Voltage Ratings 

• Fast Reverse Recovery Time 

• Glass Passivated Die to Provide 
Excellent High Temperature Stability 

• High Surge Capability 

APPLICATIONS 

• Switching Power Supplies 

• Inverters/Regulators 

• Free Wheeling Diodes 

General 

The Powermode rectifier line features high voltage, 
high current and fast recovery times. These rectifiers 
are intended for use in switching power supplies and as 
freewheeling diodes in inverter circuits. The ratings of 
the rectifier line range from 40 to 130 amperes with 
voltages of 200 to 1200 volts. 

For more information request PTe Publications. 

. MODULES 
Series PTC 2000/2001 Series PTC 2200/2201 

50 Amperes-lOOO Volts 30 Amperes-600 Volts 
SeriesPTC 2010/2011 Series PTC 2400/2401 

30 Amperes-lOOO Volts 50 Amperes-600 Volts 

Series PTC 2050/2051 
50 Amperes-900 Volts 

Greensboro, North Carolina 27405 
EEM 1985. Fo.r manufacturers' sales offices, see yellow pages A·2069 



THE =11=1 SOU'RCE' FOR SEMICONDUCTORS 
• TRANSISTORS, DIODES, 

SILICON CONTROLLED 
RECTIFIERS, TRIACS 

\ 

• INTEGRATED CIRCUITS • LARGE INVENTORY 
• DAILY SHIPMENTS 

FROM STOCK 
• OBSOLETE DEVICES ' 

SIGNAL DIODES 
1N87 1N350 1N464 1N993 1N3223 1N3731 1N4726 
1N137 1N351 1N488 1N999 1N3298 1N3933 1N4727 
1N138 1N352 1N799 1N2146 1N3381 1N3954 1N4830 
1N193 1N353 1N804 1N2327 1N3391 ' 1N3983 1N4864 
1N194 1N354 1N810 1N2328 1N3471 1N4148 1N4888 
1N195 1N401 1N844 1N2902 1N3480 1N4150 1N4952 
1N251 1N403 ' 1N892 1N2911 1N3485 1N4157 1N5179 
1N252 1N404 1N899 1N2925 1N3538 1N4320 1N5220 
1N300 1N405 1N908 1N3062 1N3565 1N4392 1N5319 
1N301 1N406 1N912 

1N3071 1N3568 1N4457 1N5414 1N302 1N407 1N914 
1N303 1N408 1N917 1N3124 1N3579 1N4548 1N5431 

1N304 1N433 1N931 1N3147 1 N3614 1N4608 1N5609 

1N330 1N434 1N934 1N3180 1N3625 1N4610 1N5627 
1N331 1N456 1N948 1N3206 1N3647 1N4718 1N5767 

REFERENCE DIODES 
1N701 1N821 1N970 1N2984 1N4733 1N5227 1N5334 
1N716 1N826 1N974 '1N2988 1N4741 1N5228 1N5335 
1N721 1N829 1N978 1N2992 1N4747 1N5229 1N5336 
1N727 1N935 1N982 1N2996 1N4153 1N5230 1N5337 
1N733 1N939 1N986 1N3000 1N4759 1N5231 1N5338 
1N739 1N943 1N990 

1N3003 1N4764 1N5232 1N5339 1N745 1N948 1N992 
1N751 1N957 1N2970 1N3007 1N5223 1N5233 1N5340 

1N757 1N959 1N2972 1N3011 1N5224 1N5234 1N5521 

1N766 1N960 1N2976 1N3015 1N5225 1N5235 1N5530 
1N769 1N966 1N2980 1N4000 1N5226 1N5333 1N5535 

GERMANIUM DIODES 
1N34A 1N65 1N98 1N127A 1N281 1N631 1N933 
1N35 1N67A 1N99 1N128 1N283 1N632 1N995 
1N38A 1N68A 1N100 1N191 1N294 1N633 1N996 
1N48 1N69A 1N115 1N192 1N295 1N634 1N3125 
1N54A 1N70A 1N116 1N198 1N297 1N636 1N3287 
1N58A 1N81A 

1N117 1N270 1N298 1N695 1N3592 1N6O 1N87 
1N63 1N90 1N118 1N277 1N498 1N770 1N4008 
1N64 1N91 1N126A 1N279 1N500 1N805 1N4524 

RECTIFIERS 
1N200 1N526 1N877 1N1167 1N1701 1N2367 1N4000 
1N205 1N530 1N889 1N1176 1N1730 1N2374 1N4001 
1N217 1N534 1N1028 1 N1191 1N1907 1N2424 1N4002 
1N222 1N540 1N1039 1N1197 1 N1912 1N2536 1N4003 
1N250 1N547 \ 1N1051 1N1202 1 N1916 1N2560 1N4004 
1N316 1N563 1N1063 1N1217 1 N2103 1N2572 1N4005 
1N321 1N596 1N1075 1N1223 1N2108 1N2606 1N4006 
1N332' 1N6OO 1 N1081 1N1226 1N2154 1N2781 1N4007 
1N342 1N606 1N1084 1 N1251 1N2174 1N2858 1N4245 
1N349 1N645 1N1085 1N1255 1N2187 1N2864 1N4530 
1N365 1N649 1N1092 1N1406 1N2199 1N3053 1N4822 
1N413 1N676 1N1095 1N1443 

1N2211 1N3055 1N5062 1N440 1N681 1N1100 1N1486 
1N443 1N689 1N1105 1N1492 1N2240 1N3084 1N5188 

1N445 1N846 1 N1128 1N1587 1N2258 1N3196 1N5406 
1N503 1N853 1N1139 1N1624 1N2293 1N3494 1N5599 
1N514 1N865 1N1150 1N1692 1N2316 1N3549 1N5679 

MISCELLANEOUS· DIODES 
DB3 ST2 1N82A 1N3713 1N3834 1N3837 1N5411 
GT32 1 N23 1 N830A 1 N3833 1N3835 1N3838 1 N5760 ' 
HT32 

CALL OR WRITE FOR COMPLETE LISTING 
AMERICAN MICROSEMICONDUCTOR INC. 

133 KINGS ROAD. MADISON. NEW JERSEY 07940 • (2011 377·9566 TELEX: 710-986-8500 

A"2070 For manufacturers' sales offices, see yellow pages ' EEM 1985 
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4800 DISCRETE SEMICONDUCTORS 

THE =#=1 SOURCE FOR SEMICONDUCTORS 
• TRANSISTORS, DIODES, • INTEGRATED CIRCUITS • LARGE INVENTORY 

SILICON CONTROLLED • DAILY SHIPMENTS, • OBSOLETE DEVICES 
RECTIFIERS, TRIACS FROM STOCK 

LOW POWER TRANSISTORS 
2N117 2N476 2N2221 2N2913 
2N118 2N477 2N2222 2N2914 
2N119 2N706 2N2330 2N2915, 
2N120 2N707 2N2368 2N2916 
2N327 2N916 2N2369 2N2917 
2N328 2N929 2N2569 2N2918 
2N329 2N930 2N2837 2N2919 
2N336 2N1150 2N2890 2N2920 
2N337 2N1156 2N2891 2N3241 
2N338 2N2217 2N2904 2N3242 
2N473 2N2218 2N2905 2N3250 
2N474 2N2219 2N2906 2N3251 
2N475 2N2220 2N2907 2N3494 

HIGH POWER TRANSISTORS 
2N122 2N2880 2N3234 2N3446 
2N1015A 2N2892 2N3235 2N3447 
2N1016 2N2893 2N3252 2N3448 
2N1485 2N3053 2N3253 2N3632 
2N1613 2N3054 2N3375 2N3713 
2N1711 2N3055 2N3432 2N3714 
2N2876 2N3118 2N3439 2N3715 
2N2877 2N3119 2N3440 2N3716 
2N2878 2N3232 2N3442 2N3766 
2N2879 2N3233 2N3445 2N3767 

GERMANIUM TRANSISTORS 
2N34 2N77 2N174 2N404 
2N35 2N78 2N277 2N414 
2N43 2N104 2N326 2N441 
2N45 2N108 

2N350 2N464 2N59 2N109 
2N60 2N111 2N375 2N525 
2N61 2N123 2N393 2N652 

FIELD EFFECT TRANSISTORS 
2N2386 2N3436 2N3824 
2N2608 2N3453 2N3968 
2N3066 2N3460 2N3994 
2N3087 2N3578 2N4092 
2N3365 2N3684 2N4119 
2N3370 2N3819 2N4221 

MISCELLANEOUS 
2N489 
2N490 
2N491 
2N492 
2N493 

SCR's 
2N681 
2N682 
2N683 
2N685 
2N690 
2N692 

TRIACS 
2N5567 
2N5568 
2N5569 
2N5570 

2N494 
2N1671 
2N2160 
2N2417 
2N2418 

2N877 
2N889 
2N1595 
2N1604 
2N1770 
2N1773 

2N5571 
2N5572 
2N5573 
2N5754 

2N2419 

2N2420 

2N2421 

2N2422 

2N1798 
2N1842 
2N1848 
2N1909 
2N1916 
2N2023 

2N5755 
2N5756 
2N6068 
2N6069 

2N4339 
2N4382 
2N4416 
2N4856 

2N4979 

2N2646 

2N2647, 

2N3980 

2N4851 

2N2030 
2N2322 
2N2329 
2N2574 
2N2579 
2N3096 

2N6070 
2N6071 
2N6072 

2N3495 
2N3563 
2N3565 
2N3566 
2N3567 
2N3568 
2N3569 
2N3638 
2N3641 
2N3642 
2N3643 
2N3646 
2N3903 

2N3771 
2N3772 
2N3878 
2N3879 
2N4037 
2N4040 
2N4231 
2N4232 
2N4233 
2N4234 

2N705 
2N1011 
2N1099 
2N1175 
2N1295 
2N1305 

2N51 03 
2N5159 
2N5270 
2N5393 

2N5433 

2N4852 

2N4853 

2N4870 

2N4871 

2N3272 
2N3529 
2N3649 
2N3658 

2N3753 

2N6073 
2N6074 
2N6075 

2N3904 
2N3905 
2N4080 
2N4125 
2N4126 
2N4143 
2N4383 
2N4400 
2N4401 
2N4402 
2N4403 
2N4409 

2N4235 
2N4398 
2N4399 
2N4404 
2N4405 
2N4905 
2N4918 
2N5323 
2N5680 

2N1306 
2N1502 
2N1751 
2N2142 
2N2043 
2N3428 

2N5459 
2N5592 
2N5798 
2N5803 

2N5950 

2N4947 

2N4948 

2N4949 

2N6383 

2N3872 
2N3940 
2N4152 
2N4198 

2N5164 

2N6139 
2N6155 
2N6165 

2N441 0 
2N4937 
2N5400 
2N5401 
2N5824 
2N5825 
2N5826 
2N5827 
2N582,8 
2N5856 
2N5858 
2N5910 

2N6249 
2N6292 
2N6338 
2N6377 
2N6380 
2N6474 
2N6486 
2N6579 
2N6584 

2N4048 
2N5324 
2N5435 
2N5887 
2N5900 
2N5901 

2N5951 
2N5952 
2N5953 
2N6452 

2N6568 

2N6384 

2N6385 

2N6387 

2N6388 

2N5204 
2N6167 
2N6174 
2N6394 

2N6404 

2N6174 
2N6342 
2N6347 

CALL OR WRITE FOR COMPLETE LISTING 
AMERICAN MICROSEMICONDUCTOR INC. 

133 KINGS ROAD. MADISON, NEW JERSEY 07940 • (2011 377-9566 TELEX: 710-986-8500 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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lEI-ISKRA \ 

; Ce-ramic Caps, Discs, Feed Thru • Ferrites • Meters • Motors, fractional H.P. '. Semiconductors • SWitches • Speakers • Trimmer Pots 

SEMICONDUCTORS 
BRIDGES, DIODES, HIGH VOLTAGE, HIGH CURRENT DEVICES 

1 N4000 SERIES SILICON RECTIFIER DIODES 1 AMP, 50-1000V 
6. Plastic Rectifiers 
6. Subminiature Size Axial Lead Mounted Rectifiers for 

,General Purpose Low-Power Applications 

MAXIMUM RATINGS 
Rating Symbol 

Peak Repetitive Reverse Voltage U •• M 
Working Peak Reverse Voltage URM 
DC Blocking Voltage U. 

Non-Repetitive Peak Reverse Voltage 10 ms U.SM (Halfwave, Single Phase 50 Hz Peak) 

RMS Voltage URM5 

Average Rectified Forward Current 10 (Single Phase, Resistive Load 50 Hz) 

Non-Repetitive Peak Current IF5M (Surge Current, 1 Cycle for 10 ms) 

Operating Temperature Top 

Storage Temperature TST6 

* AvaIlable on specIal request 

ELECTRICAL CHARACTERISTICS 
Characteristics and Conditions ,Symbol Unit 

,Max. Instantaneous Forward Voltage UFWD V 
:Drop (IF\ = 1,OA T; = 25°C) I 

Max. Reverse Current at U •• M I. 
(T; = 25°C) 

i p.A. 

Max. Reverse Current at U.RM I. p.A. 
(T; = 100°C) 

Typical Thermal Resistance Junction RTH 'oC/W 
to Ambient (Mounting Method A) 

Unit 

V 

V 

V 

A 

A 

°C 

°C 

Head 

1.1 

10 

50 

86 

6. Silicone Passivated, JEDEC Numbered 
6. Available Bulk or Taped and Reeled 

1N4001 

50 

(100)* 
60 

35 

E 
E 

GO 
..;. 

1N4002 

, 
100 

(150)* 
120 

70 

1N4003 1N4004 1N400S 

200 400 600 

(300)* (600)* (900)* 
240 480 720 

140 280 420 

1.0 

'50 

-65 to +175 

-65 to +175 

1.1" (28mm) 
.1875" 
(5mm) 

-\<3-
ALSO AVAILABLE IN 5400 SERIES 3 AMP, 50 - 1000 V 

Also in 5400 Series 3 Amp Rectifiers 

1N4006 

800 

(1200)* 
1000 

560 

1.1" 
(28mm) 

1N4007 

1000 

(1500)* 
1200 

700 

TAPE AND REEL 
In accordance with lEe publication 286, DIN 40810, EIA indus
trial standards RS - 296. 

MECHANICAL DATA ,....r 11 '0 -OJ 
...f" 

Dimensions: a d I d, 
.--- I I!!t 

(mm) 25.4 3.1 5.1 0.86 ~ 

~i r:--:'1 
Case: JEDEC DO-41 package 
Epoxy: UL 94 - 0 rate, flame retardant 

- -- -- - :-
~---~ , 
~ 

Lead: 'M I L~STD 202 - method 208C guaranteed .---
Weight: 0.35 grams, approximately 
Polarity: Cathode indicated by polarity band 

~ 

b f k f 

.....r .....r 
c 

Reel 
dimensions: c b a d k 

(mm) 65-2 6±1 0.86 3.1 23.2±1 6.5 

ISKRA ELECTRONICS INC. 
222 SHERWOOD AVE., FARMINGDALE, NY 11735 • (516) 753-0400 

A·2072 For manufacturers' sales offices, see yellow pages EEM 1985 
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lEI-ISKRA 
- Ceramic Caps, Discs, Feed Thru - Ferrites - Meters - Motors, fractional H.P. - Semiconductors • Switches • Speakers • Trimmer Pots 

SEMICONDUCTORS 
BRIDGES, DIODES, HIGH VOLTAGE, HIGH CURRENT DEVICES 

0.8-1.5 AMPERES 
RECTIFIER BRIDGES 

~ 
GENERAL PURPOSE 

Series 
axxc 800 
axxc 1000 
axxC 1500 

Do Single-phase full-wave bridges for general 
purpose low-power applications. 

FEATURES: 
. Do High current 

Do High surge current capability 
Do Low forward voltage drop 
Do Economical plastic package 

MAXIMUM RATINGS 

MECHANICAL DATA 
Case: Potted epoxy encapsulated 
Lead: MIL-STD-202 - method 208C 
Dimensions: (mm) 

23 max 

15.5 min 

® 
" .. 

'- E 

'" .,; 
)( 

18 13 min 5.1 max .. 
E 
co 
"! 
0 
-e. 

C 800 C 1000 

ELECTRICAL CHARACTERISTICS 

Characteristics 
and Conditions Symbol Unit Value 

Max. reverse current at 10 /LA 10 
U.o" (0, = 25°C) 

Max. reverse current at I. /LA 50 
Uoo" (0, = 100°C) 
Max. forward voltage 
drop at 25°C, 1 A: 

C 800 type 1.3 

C 1000 type UF V 1.2 

C 1500 type 1.1 

Ratings and characteristics hold for every diode 
In the bridge structure. 

C 1500 

Type Symbol Unit a 40 a 80 a 125 a 250 a 380 a 500 a40 a 80 a 125 a 250 a 380 a 500 a 40 a 80 a 125 a 250 a 380 a 500 

Non-repetitive peak Uos" V 120 
reverse voltage 

Repetitive peak Uoo" V 100 
reverse voltage 

Average forward 
current at 45°C IFAV A 
(C load) 

Surge forward current 
(1 cycle, 10 ms, sine 
wave) 8j = 25°C 

IFSM A 

Typical thermal resis-
tance. junction to lead 
(lead length 5 mm, 
mounted on intin ite 

Rthil K/W 

heatsink) 

Operating and storage 
temperature 

80p °C 

3-5 AMPERES BRIDGES 

I I , . 

Series 
axxxc 3200/2200 
axxxc 5000/3300 

240 

200 

350 720 1000 1200 120 240 

300 600 800 1000 100 200 

0.8 

50 

52 

-40 to +175 

MECHANICAL DATA 
Case: Potted epoxy, encapsulated 
Lead: MIL-STD-202-method 208C 

guaranteed. 
Dimensions: (rnm) 

31 max 

350 720 1000 1200 120 240 350 720 1000 1200 

300 600 800 1000 100 200 300 600 800 1000 

1.0 1.5 

50 50 

45 31 

-40 to +175 -40 to +175 

ELECTRICAL CHARACTERISTICS 

Characteristics 
and Conditions Symbol Unit Value 

Max. reverse current at 10 /LA 100 
Uoo" (01 = 25°C) 
Max. reverse current at 10 /LA 500 hri·C:" ~ 

; 10.5 max 41.450 5.2 max URO .. (OJ = 100°C) 

SINGLE-PHASE FULL WAVE 
Plastic encapsulated bridge rectifier assem
bly comprising four silicon double diffused 
pellets. It is primarily intended for use in the 
power supplies of many types of transistor
ized equipment operating at line frequency. 

MAXIMUM RATINGS 

Type Symbol 

Non-repetitive peak reverse voltage URSM 

Repetitive peak reverse voltage URR" 

Average forward current at 
O.mb = 45°C 

IFAV 

- on AI heatsink 200 cm' 
- on PC board (C load) 

Surge forward current (1 cycle, 
10 ms, sine wave) H; = 25°C 

IFS" 

Typical thermal resistance, junction 
to ambient on AI plate 200 cm' 

Rthl. 

Operating and storage temperature Oop 

ISKRA ELECTRONICS INC. 

10 7.5 7.5 

C 3200/2200 

Unit a40 a 80 a 125 

V 120 240 350 

V 100 200 300 

A 3.2 

2.2 

A 100 

K/W 15 

°C -40 to +150 

222 SHERWOOD AVE., FARMINGDALE, NY 11735 • (516) 753-0400 

a 250 a40 

720 120 

600 100 

Max. forward voltage 
drop OJ = 25°C: 

-C 3200/2200 at 6 A 

-C 5000/3300N at 10 A UF V 1.1 

-C 5000/33005 at 18 A 

Ratings and characterostocs hold for every diode 
in the bridge structure. 

C 5000/3300N C 5000/3300S 

a 80 a 125 a 250 a40 a80 a 125 a 250 

240 350 720 120 240 350 720 

200 300 600 100 200 300 600 

5 (O.mb = 25°C) 5 

3.3 3.3 

150 200 

13.5 12 

-40 to +150 -4D to +150 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2073 
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. DIODES. 
International ~ by 

, ICC has created a line of diodes that satisfies a broad range of requirements. 

-

iii! 

CALL .TOLL FREE 

800-645-9154 
IN N.Y .. STATE 
516-293-1500 

A·2074 

Included are Plastic Silicon Rectifiers, Fast Recovery Rectifiers, Bridges, 
Switching and Zener J'iodes. We invite inquiries about the types 

described here as well as any other diode you may require. 

Plastic Silicon Rectifiers - General· Purpose 
Cathode Band I.D. 

1N4001 • 1N4007 
1 N5391 • 1 N5399 
1N5400 . 1N5408 

1.0 AMp· 50V to 1000V Case 00-41 
1.5 AMp· 50V to 1000V Case 00·15 
3.0 AMp· 50V to 1000V Case 00·27 

Plastic Silicon Rectifiers - Fast Recovery - 150ns to 500ns 
Cathode Band I.D. 

ICC1001 • ICC1007 
ICC1501 • ICC1507 
ICC3001 • ICC3007 

1.0 AMP· 50V to 1000V Case 00·41 
1.5 AMp· 50V to 1000V Case 00·15 
3.0 AMp· 50V to 1000V Case 00·27 

Bridge Rectifiers 

BRR101M • BRR107M 1.0 AMP· 50V to 1bOOV 
BRR151M • BRR157M 1.5 AMp· 50V to 1000V 

Silicon Switching Diodes - Cathode Band I.D. 

1N4148·1N4536 Peak Inverse Voltage 25V to 75V 
Reverse Recovery Time 2.0ns to 4.0ns 
Capacitance· 2.0 pF to 4.0 pF 
Case 00·35 

Zener Diodes - Cathode Band I.D. 

1 N5231 B • 1 N5257B 
1 N4733A • 1 N4752A 

0.5 watt 5% Tolerance Case 00·35 
1.0 watt 5% Tolerance Case 00·41 

Packaging Ask about International Components Corporation's 
other fine' products. 

• Tape & Reel 
• Cut & Form Capacitors 0 Resistors 0 Speakers 0 Connectors 

Cable Assemblies 0 Telephone Modular Plugs & Jacks 

International ~ 
International Components Corporation 

For manufacturers' sales offices. see yellow pages 

105 Maxess Road 
Melville. New York 11747 
(516) 293-1500 

TELEX # 221576 

I;EM 1985 
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IIIIIII 
ISL 'PRODUCTS Dept. EM. 235-P Robbins Lane, Syosset. NY 11791 

INTERNATIONAL LTD. (516) 822-9601 / TWX 510-221-2109 / ISL-SYST 
EasvLink 503242 / Fax 516 822 9612 

CAPACITORS / SILICON DIODES / CARBON FILM RESISTORS / LEDS / POTENTIOMETERS / 
TRANSFORMERS ADAPTORS AND POWER SUPPLIES 

SILICON DIODES AND BRIDGES 
Silicon ractlfllr dladas lA 50V to 1,000V, lN4001 - lN4007 SlnDle-ph .. 1 bridal B ••• CIaO, 8 ••. Cl000, B .•• Cl500 

UF 10 r-

~ 1m .. ' UF' 10' 
IF= It IFAV t= IF= It 
I.GA U ..... .~ T.mb 10 ml UA U .... 

U.s ... IFS ... :.:c Ti= ~ U.s ... ' 45°C Ti= ~~:c Ti= 
U ..... 10 ms IFAV 10 ms TCj 2SoC It-" U ..... ' lama C load 25°C TCi 25°C 

Typi (V) (V) (A) (A) (0 (V) (,.A) '1ft 
Typi (V) (V) (A) (A) (0 ) (V) (,.A) 

lN4001 50 60 t a ~: .J r:1 840CSOO 100 120 
lN4002 100 120 8S0CSOO 200 240 -40 
lN4003 200 240 ~"'"'--t -r ~!I ~ 8125CSOO 300 350 O.S 50 to 1.3 10 
lN4004 400 4S0 1.0 50 -S5to 1.1 10 ~ !~, ,'- I 8250CSOO SOO 720 +175 .I I + -
lN4005 SOO 720 +175 E 83S0C800 SOD 1,000 
lN4006 800 1,000 8500C800 1,000 1,200 
lN4007 1,000 1,200 iC ED I 840Clooo 100 120 

8S0Cl000 200 240 -40 
Silicon rectlfilr diodes 3A 100V tll,200V, lNS400 -INS401 00 .. 1 mod. 8125Cl000 300 350 I 50 to 1.2 10 

IFAV UF Wn 
8250Cl000 ,600 720 +175 

Tl= IF= I. n 83S0Cl000 SOO 1,000 
4SoC 6A It UOR ... 

~I 
85OOCl000 1,000 1,200 

U.s ... L= IFS ... l.:c T,- TI 840C1500 100 120 U ..... lams 10mm lams TCi 2SoC Isrc ~I y ltl 8S0C1500 200 250 -40 Type (V) (V) (A) (A) (0 ) (V) (/LA) (/LA) 
I 8125C1500 300 350 1.5 50 to 1.1 10 

lN5400 50 60 
11 ' 8250C1500 SOO 720 +175 

lN5401 100 120 

.. *~ 
Polarity designated OR the case. 83S0C1500 SOO 1,000 

lN5402 200 240 8500C1500 1,000 1,200 
lN5403 300 360 

!f lN5404 400 4S0 3 150 -40 to 1.3 20 500 11Rl!!!!I. c Single-phase brldgl B .•• CIa, B .•• C2S lN5405 500 600 +175 
lN5406 600 720 

DD-27A ~ IFAV IFS ... ' lN5407 SOD 1,000 Ti at2SoC U ..... ' U.s ... ' Tc=80oC t=10ms TCi lN540S 1,000 1,200 Type (V) (V) (A) (A) (0 ) 

Silicon planar epllaxlal signal diodes BASOO series B40Cl0 100 120 
BSOC10 200 240 

U •• UF ailF - B125Cl0 300 350 10 250 -40 to +150 
100/LA I. 112SoC ] B250Cl0 600 720 

Type (V) (mA) (V) (mA) !I ~ 
8500Cl0 SOO 1,000 

BA511 (IN414S) 100 75 1.0 10 ~I ~ 840C25 100 120 
BA513 (IN444S) 100 75 1.0 100 8S0C25 200 240 
8AS17 (1 N4150) 701 !LA 200 1.0 200 .' 

I 
8125C25 300 350 25 350 -40 to +150 

BASIS (IN4151) 755 !LA 75 1.0 50 

1 : 
8250C25 SOO 720 

8A519 (1 N4152) 405 !LA 75 O.SS 20 t * 
8500C25 SOO 1,000 

8A520 (1 N4153) 755 !LA 75 O.SS 20 ~ n>iln'l>I. ' Ralings and characteristics hold for every diode in the bridge 
BA521 (1 N4154) 355 !LA 75 1.0 30 structure. 
BA523 (1 N4444) 705/LA 200 1.0 100 

~rT'!!lX -c -~ 8A531 (IN4727) 305 !LA 75 0.S5 10 e 
Zenar diodes sao mW, 0.7V 10 3SV/±5%, BZX •.• 8A533 (1 N48S4) 125 100 1.1 100 ~ 

8A543 (BAV17) 15 200 1.0 100 Ziner 
BA544 (BAYI8) 60 200 1.0 100 00-35 Voltage at I:r. mal( mA· U.nlin. BA545 (BAVI9) 120 200 1.0 100 J,=SmA al4SoC "U, R,typ.O Vat BA546 (BAV20) 180 200 1.0 100 Index of symbols Type Min. Max. amb 10·4/K at h 100'nA 
BA547 (BAV80) 150 100 1.0 100 

a - Conduction angle 
C - Capacitance BZX3.3 3.1 3.5 109 . -S ... - 3 SO «90) -

I. C IF - Forward (DC) currenl BZX3.S 3.4 3.S 101 -8 ... - 3 SO «90) -
IFAV - Average forward currenl 40 10 BZX3.9 3.7 4.1 92 -7 ... - 3 SO «90) -al .1 atl MHz 1,000 Hz of one half.lne wave BZX4.3 4.0 4.6 S5 -6 ... + 1 SO «90) -2SoC lS00C at U. U.=OV t" at Tamb or Tease BZX4.7 4.4 5.0 76 -5 ... + 2 70 «7S) -Type (nA) (/LA) (V) (pF) (ns) I FSM - Surge forward current, peak value BZX5 .. 1 4.S 5.4 67 -3 ... + 4 30 «60) O.S 

BA511 (IN414S) 25 50 20 4 4' 10ms BZX5.6 5.2 6.0 59 -2 ... + 6 10 «40) 1 
BA513 (1 N444S) 25 50 20 4 4' Iz - Zener (revetse) currenl 
BA517 (IN4150) 100 100 50 2.5 64 I. - Reverse current, maximum value BZX6.2 5.S 6.6 54 -1 ... + 7 4.S «10) 2 

BZXS.S S.4 7.2 49 +2 ... + 7 4.5 «S) 3 
BA51S (IN4151) 50 50 50 2 2' at Ti and U •• M BZX7.5 7.0 7.9 44 +3 ... + 7 4.0 «7) 5 BA519 (IN4152) 50 50 30 2 2' l - Distance from case 
8A520 (1 N4153) 50 50 50 2 2' Ptot - Total power dissipalion BZXS.2 7.7 S.7 40 +4 ... + 7 4.5«7) 6 
BA521 (IN4154) 100 100 25 4 2' R - Resistance 8ZX9.1 S.5 9.6 36 +5 ... + S 4.S«10) 7 
8A523 (1 N4444) 50 50 50 2 7' t" - Reverse recovery timet 8ZX10 9.4 10.S 33 +5 ... + S 5.2 «15) 7.5 
BA531 IIN4727) 100 10 (1000 C) 20 4 Q=40 pC typical value BZX11 10.4 11.6 30 +5 ... + 9 6.0 «20) 8.5 
BA533 1 N4864) 100 100 SO 1.3 4' T.mb - Amblenl temperature BZX12 11.4 12.7 2S +6 ... + 9 7.0 «20) 9 

T elise - Case temperature 
8A543 (BAV17) 100 15 12 1.5 50' Ti - Junction. temperature BZX13 12.4 14.1 25 +7 ... + 9 9.0 «25) 10 
BA544 (8AV1S! 100 15 50 1.5 50' TL - Lead temperature BZX15 13.8 15.6 23 +7 ... + 9 11 «3D) 11 
BA545 (BAVI9 100 15 100 1.5 50' Top - Operating temperature 8ZX16 15.3 17.1 20 +S ... + 9.5 13 «40) 12 
BA546 (BAY20) 100 15 150 1.5 50', T"9 - Siorage temperature BZX1S 16.S 19.1 IS +S ... +10 IS «50) 14 
BA547 (8AVSO) 100 100 120 S 50' Us. - Breakdown voltage BZX20 IS.8 21.2 17 +S ... +10 20 «50) 15 

Reverse recovery time: 
UF - Forward vollage drop, maximum BZX22 20.8 23.3 16 +8 ... +10 25 «55) 17, 

\ value at rated IF BZX24 22.S 25.6 13 +8 ... +10 2S «SO) IS 1.IF=10mA U.=6V Rl=1000 measured all.=1 mA U.MS - RMS voltage 
2. IF=10mA U.=1V Rl=1000 measured al I. =1 mA U •• M - Repetitive Peak reverse voltage BZX27 25.1 2S.9 12 +S ... +10 30 «SO) 20 
3. 1,=30 mA 1.=30 mA RL=1000 measured at 1.=3 mA U's,", - Peak reverse voltage, 10 ms BZX30 2S.0 32.0 10 +8 ... +10 35 «SO) 22.5 
4. IF-lOrnA 1.-1 rnA measured 811.-0.1 rnA Uz Zener (reverse) voltage BZX33 31.0 35.0 9 +S ... +10 40 «eO) 25 

(D ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane 

MANUFACTURERS OF QUALITY 
Syosset, NY 11791 

(516) 822-9601 
ELECTRONIC COMPONENTS WORLD WIDE EasyLink TWX 503242 / F'ax 516 822 9612 

SEE OUR PAGES ON CAPACITORS IN SECTION 1500 PAGES A·1094, A-1095 
... 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2075 
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THYRISTORS 
A thyristor is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur
rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications and/or 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on. this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for the engineer. 

SCR TRIAC 

-Jr J):" 
~GATE~ 

MAIN 
CATHODE TERM #2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. 1). 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dv/dt (critical): Rate of rise of OFF state 
voltage. Lowest voltage rate of rise to 
.cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

IFsM : Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of 
112 cycles (60 Hz) a diode can withstand 
. up to 100 times in its lifet.ime. 

IrSM: Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with
stand up to 100 times in its lifetime. 

IORM/lRRM : Maximum peak forward/ 
reverse leakage current at specified 
temperature and repetitive conditions. 

IGOM: Continuous gate curr~nt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

FORWARD 

VOLTAGE 

REVERSE 
VOLTAGE 

VDRM 

':TURN : 
ITM :; OFF -: Iq 

FORWARD dildl'- -\: i diR/dt 
CURRENT 0 +; ORR 

REVERSE 1-Ip~, IR(REC) 
CURRENT la -II tb 

Fig. 1. Concurrent voltage 
and current wavefonns 

-IR(REC) or 105 

Fig. 2. Recovery current 
wavefopn . 

I..T: Continuous gate trigger current, Ab
solute minimum gate current required 
to switch thyristor from OFF to ON. 

IH: Holding Current. Minimum current 
required to hold thyristor ON. . 

Il: Latching current. Minimum current 
required to hold thyristor ON after re
moval of gate drive. 

I(REc); Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). . 

los: Overshoot current. See IR(REc)·, 

12t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than 112 cycle of 180" 
conduction angle. 

InAv): Average ON state cu;rent (max.) 

Q"R: Reverse recovered charge (Fig. 1). 

R.Jc : Junction-to-case thermal resis
tance in degrees C per )Vatt. 

TC(MAX): Max. allowable case tempera
ture. 

TJ(MAX): Maximum allowable junction 
temp. . . 

td: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

ANODE 
VOLTAGE 

ANODE 
CURRENT 

~I CURRENT 

I' 0 
I---+- lon_' 
o I 
o ' , I 
, I 
I I 
, I 

I 

I 
o· 
o 
I 
o , 

tJ 
Fig. 3. Tum-OJ) time wavefonns 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

ton: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) 

to: Turn-off time. Time between princi
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

t,: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) . 

t,,: Reverse recovery time. (Fig. 2) 

VORMiVRRM: .Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VosMNRSM: Maximum non repetitive peak 
OFF state/reverse voltage. 

VFMNTM: Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGOM : Gate nontrigger voltage. Highest 
de voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH: Latching voltage. Voltage re
quired for thyristor to latch ON at a 
. given gate current and junction temp. 

VTM(OY!"'): Dynamic ON state voltag~. 
TranSient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 
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® MOTOROLA 
SURFACE MOUNT 

SEMICONDUCTORS DEVICES 
p.o. BOX 20912. PHOENIX, ARIZONA 85036 

~ .-
SO-14 • SOT-23 SOT-89 

CASE 751A CASE 318 CASE 345-01 

# SO-8 

~ 
CASE 751 

C() 
SO-16 

MLL34 MLL41 
CASE 751B 

CASE 362-01 CASE 362B-01 

BR127 

Miniaturization is becoming an increasingly important aspect _ 
of modern electronic equipment. Until recently, miniaturized 
electronics took the shape of hybrid circuits, using various 
forms of unencapsulated semiconductor "chips" as the 
basic elements. Now, advances in packaging technology 
yield fully encapsulated semiconductor components which, 
when mounted on a circuit board, impose only a very small 
penalty on overall space requirement. These surface-mount 
packages are being adopted to a variety of devices, includ
ing integrated circuits as well as discrete components. 

As an alternative to chips in minialurized equipment, 
surface-mount components offer an array of imposing 
improvements: . 
• Complete Pretest Capability - Unlike unecapsulated 

die, which can only be partially tested in wafer form by 
probing, surface mounts are 100% electrically tested after 
die separation, wire bonding, and encapsulation, giving 
performance comparability to their largest discrete 
counterparts. 

• Handling and Assembly Ease - Surface mount standard 
package outlines permit both transistors and diodes to be 
placed on substrates using automated handling equip
ment. Contact pads can also be standardized throughout 
the layout. 

• Preformed Leads - ready for placement onto the sub
strate, with no intermediate lead forming steps required 
(SOT-23s). 

• Reliability - Discrete chips used are nitride paSSivated 
of glassivated, and are epoxy encapsulated for superior 
mechanical strength and moisture resistance. 

• Excellent RF Performance - Microminiature leads re
duce RF parasitics. 

• Marking Capability - A multi-digit code is laser marked 
on SOT-23 and SOT-89 devices for easy identification. 
A wide variety of discrete components from Motorola's rep

ertoire of reliability-proven semiconductor processes and 
geometries are available in many different surface mount 
packages including SOT-23, SOT-89, MLL34, MLL41 , SO-8, 
SO-14, and SO-16 .. 

Motorola offers devices in the following product lines in 
surface mount packages: 

Small Signal 
Bipolar Transistors ...... . 

Small Signal 

general-purpose, switching, 
VHF!UHF amplifiers, mixers, 
oscillators, choppers, Darling
tons, low-noise, high-voltage, 
drivers, and RF. 

Field Effect Transistors. . . . general-purpose, RF JFETs, 
TMOS FETs, and chopper! 
switches. 

Diodes . . . . . . . . . . . . .. zener, tuning, and switching. 
Thyristors. . . . . . . . . . . . . SCRs, and PUTs. 
Rectifiers ............. general-purpose, and Schottky. 
Amplifiers. . . . . . . . . . . . . operational, and FM IF. 
Regulators ............ 5 V, 12 V, 15 V, and fixed 

voltage. 
Communications Circuits . . electronic telephone chip, tele

phone speech network & tone 
dialer, speakerphone, IC, and 
telephone tone' ringer. 

Motorola will also encapsulate almost any discrete die in 
a SOT package, depending on die compatability and volume 
requirements. Inquiries regarding custom production runs are 
invited. 

Available Literature 
BR127 - The Surface Mount Semiconductors Selector 

Guide and Cross Reference contains information on 
Motorola'S surface mount technologies and dimensions of 
each surface mount package while providing device spec
ifications and a complete industry cross reference. 

This lite~ature is available free from your local Motorola Sales 
Office or Distributor. 
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Low Frequency 
Equal Competency and product availability in the growing 

new field of MOS power transistors, and the expanding es
tablished field of bipolar power transistors have solidified 
Motorola's position as the wor/d's number one supplier of 
power semiconductors. With more than 1100 stanqard de
vice types iri inventory, supplemented by several thousand 
"specials" being routinely manufactured with these tech
nologies, the ability to supply the just-right device for any 
application is a foregone conclusion. 

Motorola Power Semiconductors ... 
In. Brief . 
TMOS POWER TRANSISTORS 

Metal Packaged Power MOSFETs are all housed in the 
industry-standard TO-204M (formerly TO-3) package, of
fering a current range from 1 amp to 60 amps, breakdown 
voltages up to 1000 volts and power dissipation as high as 
250 watts. Both N-channel and P-channel devices are avail
able to increase circuit-design flexibility. 

Plastic Packaged Power MOSFETs, in three different 
packages, offer current ratings to 40 amps with breakdown 
voltages. up to 1000 volts. N-channel and P-channel availa
bility and rapidly dwindling prices are influencing increased 
market penetration. 

Plastic Packaged ENERGY MANAGEMENT SERIES 
MOSFETs increase the power capabilities of conventionally 
packaged devices. Current ratings up to 200 amps and volt
ages as high as 600 volts open new applications for high
power, high-speed switching regulators and motor control. 
The top-leaded package allows bussing that meets UL spac
ing requirements. 

BIPOLAR POWER TRANSISTORS 
NPNsand PNPs, single and mUltiple (Darlington) transistor 

structures, and metal and plastiC packages covers the widest 
range of speCifications for virtually every potential applica
tions requirement. With current ranges from 0.5 to 300 am
peres, voltage ranges from 25 to 1500 volts, and power 
dissipation ranges from 5 to 500 watts, this line of bipolar 
transistors is one of the most pervasive in the industry. 

Darlingtons 
Consisting of two transistors, two resistors, and (up to) two 

diodes, Darlington transistors achieve gain figures up to 
20,000 in a single package. Rapid line expansion, and the 
resulting widespread implementation make Motorola Darling
tons highly cost-effective in a fast growing number of 
applications. 

GEMFETs- a combination of bipolar 
and MOS features . 

Recently, Motorola has introduced the first of a new series 
of power transistors (GEMFETs) that combine the low voltage 
drop of bipolar transistors with the high input· impedance of 
MOSFETs. Suitable primarily for low-speed applications at 

present, the devices are available with 5 A and 20 A current 
ratings. Prices are relatively low due to a space efficient struc
ture that permits small die geometries. 

SMARTpower ™ Devices 
An offshoot of discrete power technology, SMARTpower 

ICs combine power transistors with integrated circuit tech
nology to yield high-density power integrated circuits. Al
ready, SMARTpower devices utilizing various combinations· 
of processes have been introduced. These harbingers of a 
rapidly expanding capability promise to add a new dimension 
to system design alternatives. 

Typical of Motorola's SMARTpower devices is the 
MPC2000 series of overvoltage/overtemperature protection 
circuits deSigned to protect systems from overvoltage tran
sients and extreme temperature variations. The devices com
bine CMOS logic with TMOS output structures. Designed to 
protect 5-, 12- and 15-volt bus systems, the devices "crow
bar" the bus system if either voltage or temperature exceeds 
preset levels. Devices are available with 7.5 A, 15 A and 35 A 
(continuous) current ratings. 

Chips, Chips, Chips! 
Designing a hybrid? Motorola's wide range of power tran

sistors is available ... UNENCAPSULATED: Check with your 
Motorola Sales representative for price. and delivery 
quotations. 

Specials Unlimited 
Need a unique transistor with specifications not available 

off-the-shelf? Chances are Motorola can produce it quickly 
and inexpensively. Routine use of four major power pro
cesses and more than two decades of experience in the 
pioneering of new structures and geometries provide the in
sight and capability to meet any required specification within 
the limits of state-of-the-art technology. 

Available Literature 
DL 111 - The' Bipolar Power Transistor and Thyristor Data 

Book offers a compilation of data sheets and selection 
guides on bipolar silicon power transistors, thyristors and 
triggers. 

DL 135 - Motorola'S TMOS Power MOSFETs Data Book 
provides the designer with complete data sheets on TMO~ 
products. Also, nearly 200 pages are devoted to device 
theory and applications information. 

SG48 - The Power Leader selector guide provides basic 
specifications comparisons and also an industry cross ref
erence to Motorola'S broad line of bipolar and MOS field 
effect power transistors. . 

This literature is available free from your Motorola Sales 
Office or Distributor. 
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POWER TRANSISTOR PACKAGE SELECTION 
The broad scope of Motorola's Power Transistor line is 

illustrated by the package selection shown in the following 
tables. 

The range of drain current, drain-source voltage and power 
dissipation associated with devices in the various packages 
is indicated. 

TMOS POWER MOSFETS 

ID VOS 10 VOS 
RANGE RANGE PD RANGE RANGE Po 

PACKAGE (AMPS) (VOLTS) (WATTS) PACKAGE (AMPS) (VOLTS) (WATTS) 

To-204AA* 7S-2S0 

~ 
TO-225AA 

~ (T0-3) 
Case 1-04 1.0-60 SO-1000 (T0-126) 0.3-S.0 SO-200 12.S-40 

Case 1-05 Case 77 

~ T0-218AC 3.0-40 SO-1OO0 80-1 SO ~l!~J. 1~ Mo-040AA 30-200 SO-600 500 Case 340 ~' Case 346 

~ ~ TO-220AB 1.0-25 40-1000 40-125 Case 353 60-100 50-600 250 
Case 221 A-02 

·Consult factory for Military approved power MOSFETs. 

BIPOLAR POWER TRANSISTORS 

IC VCE IC VCE 
RANGE RANGE Po RANGE RANGE Po 

PACKAGE (AMPS) (VOLTS) (WATTS) PACKAGE (AMPS) (VOLTS) (WATTS) 

~ 
TO-204AA 

(T0-3) 2.5-30 40-1S00 36-200 ~ 
TO-202AC 0.1-3.0 30-350 6.25-12.5 Case 1 Case 306 

Case 11 

~ 
TO-204AE 40-60 60-500 250-300 ~ TO-220AB 0.5-15 30-800 15-125 Case 197 Case 221A 

,-TO-205AA ~ 
TO-225AA 

Case 31 3.0 40-80 6.0 (To-126) 0.3-5.0 25-400 12.5-40 
(T0-5) Case 77 

;§i TO~205AO 

~ TO-225AB (TO-39) 0.5-5.0 40-400 5.0-10 Case 90 
5.0-1S 40-100 65-100 

Case 79 

PY' TO-210AA 

~ (TO-59) 7.0-10 60-100 60 Case 152 0.5-2.0 30-300 10 
Case 160 

~ 
T0-213AA "~" ,""". MO-o40AA 50-200 (T0-66) 1.0-10 40-325 20-90 :-.$.~,,\~, ~ Case 346 200-850 500 
Case 80 "'-. / , TO-218AC 5.0-25 40-800 80-150 ~ Case 353 25-100 250-850 250 

Case 340 
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. CASE~O 
TO-206AF 

(T0-72) 

CASE 26 
TO-206AB 

(TC>-46) 

CASE 22 
TO-206AA 

(T0-18) 

CASE 79 
T0-20SAD 

(TO-39) 

BIPOLAR METAL PACKAGES 

CASE 29-02 
T0-226AA 

(T0-92) 

CASE 29-03 
TO-226AE 

T0-92 
(1 WATT) 

BIPOLAR 

PLASTIC PACKAGES 

Bipolars and FETs, singles and multiples, low frequency and 
RF, amplifiers and switches, plastic and metal (packages) 
- no semiconductor product line offers the specifications 
selection and no manufacturer matches Motorola in pro
duction capacity for small-signal transistors. Military quali
fications to JAN, JANTX, JANTXV, and JANS of selected 
devices attest to the reliability of Motorola's small-signal 
product lines. 

BI'POLAR TRANSISTORS 
Metal Package 

Motorola's Small-Signal Metal Can Transistors are de
signed for use as general-purpose amplifiers, high-speed 
switches, high-voltage amplifiers, low-ievelliow-noise ampli
fiers, high-frequency oscillators, choppers, and Darlingtons. 
These devices are manufactured in a variety of packages 
with specifications that match any design requirement. 

Plastic Package 
Small-Signal TO-92 Plastic Transistors encompass 

hundreds of devices with characteristics for general-purpose, 
amplifier, RF, and switching applications. General purpose 
transistors have minimum breakdown voltages from 25 to 80 
volts and maximum currents (lC) from 100 mA to 2 A. The 
switching transistors have a breakdown voltage range from 
12 to 15 V, while the amplifying transistors have voltages from 
12 to 80 V. 

CASE 20 
TO-208AF 

(T0-72) 

CASE 22 
TO-206AA 

(T0-18) 

14 

CASE 807 

CASE 810A 

,.,_1 
1 

CASE 832 CASE 646 CASE 854 
MO-o01AA PLASTIC 
(T0-118) 

BIPOLAR MULTIPLE PACKAGES 

The popular high-volume, low priced TO-92 package com
bines proven reliability, performance, economy and conve
nience to provide the perfect solution for industrial and 
consumer design problems. 

Multiple Transistors, Metal and Plastic 
A variety of multiple small-signal transistors to compete 

with the increasing influx of integrated circuits. Included are 
quad, dual, and Darlington transistors for off-the-shelf deliv
ery. These transistors. vary in collector current (IC) from 
30 mA to 1.5 A with VCEO ranging from 12 to 250 V. 

The chips used in the quad and dual transistors are those 
that have emerged as the most popular ones for discrete 
transistor applications. But even beyond that, Motorola offers 
its entire vast repertoire of discrete small-signal transistors 
for multiple-device packaging. For special applications, spe
cial configurations C{ln be supplied with quick tumaround time 
and at low premiums. 

Bipolar Small-Signal RF Transistors 
Small-signal Tb-92 RF bipolar transistors with gain

bandwidth products from 1.0 GHz to 8.0 GHz operate with 
currents from 0.25 mA to over 50 mA. These devices are 
available for low-noise/high-gain amplifier mixer and multi
plier-applications, UHF and microwave oscillator applications, 
high-frequency current-mode switches, and Class A linear 
CATV, MATV applications. 

A·2080 For manufacturers' sales offices, see yellow pages EEM 1985 
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CASE 20 
TO-206AF 

(TO-72) 

L TO-226AA 
(TO-92) 

CASE 22 
T0-206AA 

(T0-18) 

CASE 27 
TO-206AC 

(TO-52) 

CASE 79 
TO-205AD 

(TO-39) 

~= TO-92 
(1 WATT) 

CASE 317 
Macro-X 

FET PACKAGES 

FIELD-EFFECT TRANSISTORS 
A line of field-effect transistors encompasses the latest 

technology and covers the full range of FET applications. 
Included here are junction FETs, MOSFETs (with P- and N
channel polarity with both single and dual gates)'and TMOS 
FETs. These FETs include devices developed for operation 
across the frequency range from dc to UHF in switching and 
amplifying applications. Package options from low cost plastic 
to metal TO-72 packages are available. 

JFETs. JFETs are available in both N- and P-channel and 
in metal and plastic packages. Applications include general
purpose amplifiers, switches and choppers, and RF amplifiers 
and mixers. These devices are economical and very rugged 
and offer a lower noise figure than standard MOSFETs. 

With a constant 10 of 1 A, switching JFET devices have a 
range of rOS(on) from 8 to 300 ohms. Low frequency/low 
noise devices range in 10SS(rnax) from 0.6 to 30 mA,and 
high frequency amplifiers range from 5 to 60 mAo 

. MOSFETs. Small-signal MOSFET transistors are available 
either in the depletion/enhancement or the enhancement 
mode and both single and dual gate construction. Low 
frequency/low noise single gate devices range in 10SS(max) 
from 0.25 to 25 mA and from 11 to 40 mA for dual gate 
MOSFETS. 

MOSFET applications include use in smoke detectors, RF 
amplifier and mixer applications, and VHF/UHF amplifier and 
mixer applications. 

TMOS FETs. TMOS FETs are field effect transistors with an 
oxide insulated gate which controls vertical current flow. 
These devices exhibit higher input impedance, faster switch
ing, enhanced thermal stability, and easier paralleling than 
bipolar transistors. In addition, they have lower "on" resis
tance and higher power handling capability than conventional 
horizontal MOSFETs or JFETs. These TMOS devices are 
available in either single or quad packages with most of the 
rOS(on) ratings from 1.4 to 4 ohms maximum with an 10 of 
1 A. 

,-
1 CASE 620 

CERAMIC 

CASE 606 
TO-91 

CERAMIC 

1 
CASE 632 
MO-001AA 

...- (T0-116) 

16~ 1TIl~~s~~8 
PLASTIC 

DIODE PACKAGES 

SMALL-SIGNAL DIODES 

14 

CASE 607 
CERAMIC 

,. 
1 

CASE 646 
PLASTIC 

16 

A limited number of small-signal diodes are included in 
Motorola'S small-signal device lines. These include dual 
diodes, designed for low cost biasing, steering, and voltage 
doubler applications, and diode arrays, for high-current, fast
switching core-driver applications. 

The dual diodes offer minimum reverse breakdown voltage 
ratings of 70 and 100 V at breakdown currents of 1 00 ~. 
The reverse currents for these devices are rated at 0.1 ~ 
at reverse voltages of 50 V. 

The diode arrays are multiple junctions fabricated by a 
planer process and mounted in integrated circuit packages. 
These arrays offer many of the· advantages of ICs such as 
high-density packaging and improved reliability. They are 
available in dual 10-diode, dual 8-diode, and 8-diode arrays 
with reverse breakdown voltages of 40 and 50 V and reverse 
currents of 0.5 and 1 ~. 

Available Literature 
DL 126 - The Small-Signal Oata book contains complete 

device specifications for nearly 2,000 bipolar and field
effect transistors in the form of data sheets and selector 
guides. 

SG97 - The Small-Signal Metal Transistors selector guide 
provides preliminary data in the form of specifications ta
bles to allow for quick design decisions. 

SG21 - The Plastic Encapsulated Small-Signal Transistors 
selector guide offers package characteristics and device 
specifications listed by application for quick reference. 

This literature is available free from your local Motorola Sales 
Office or Oistributor. 
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While Motorola is considered the supermarket for semicon
ductor products, nowhere is the selection more diverse, or 
more complete, than in products designated for RF com
munications systems design. Motorola offers device cate
gories that serve the deSigner's needs from tuning and 
switching diodes in receiver front ends, to power and small
signal transistors extending into the microwave range. 

Bipolar RF Power Transistors 
Bipolar RF Power Transistors are specified for HF, VHF, 

UHF, 800 MHz, and Microwave applications in military and 
commercial land mobile, avionics, and marine -transmitters. 
The devices are available in many frequency ranges: 

RF Bipolar Power Transistors 

OUTPUT POWER 
APPLICATION FREQUENCY RANGE (WATTS) 

HF 1.5-30 MHz 3.0-250 PEP/CW 
14-'-30 MHz 0.5-80 
27-50 MHz 1.0-70 

VHF 30-200 MHz 1.0"';100 
66-88 MHz 1.5-25 
136-174 MHz 1.0-75 
225 MHz 1.0-13 

UHF 225-400 MHz 0.02-125 
407-512 MHz 0.5-80 
80~-960 MHz 0.5-40 

MICROWAVE 960-1215 MHz 0.2-325 
'1.7-2.3 GHz 1.0-16 
2.0 GHz 1.0-10 

RF Power Field Effect Transistors 
RF Power FETs provide high gain, improved high order 

intermodulation distortion, high input impedance, and built-in 
gain control for ALC and manual power output control. 
Motorola offers FETs in many frequency ranges including HF 
for fixed, mobile, and marine transmitters, and VHF and VHF/ 
UHF for military and commercial aircraft radio transmitters. 

RF Power FETs 

FREQUENCY RANGE OUTPUT POWER 
APPLICATION MHz (WATTS) 

HF/SSB 1.5-150 30, 150 

VHF 2-200 5-125 

VHF/UHF 2-400 5-25 

Small-Signal RF Transistors 
Small-Signal RF Transistors include GaAs FETs and 

Bipolar Transistors characterized for low noise amplifiers, 
mixers, oscillators, !Tluttipliers, non-saturated switches, and 
low-power drivers. 

Gallium Arsenide FETs. Motorola Gallium Arsenide FETs 
offer low noise, high gain RF performance in addition to the 
high input impedance and direct AGe capability associated 
with field-effect transistors. 

Medium Power RF Transistors. Small-Signal and medium 
power RF transistors with gain-bandwidth products from 1.0 
GHz to 8.0 GHz operate with currents from 0.25 mA to over 
140 mA. Motorola offers these transistors in a wide range of 
transistor/package combinations. Special matching of com
plimentary transistors is available upon request. 

Hybrid Amplifiers 
Motorola's Hybrid Amplifiers allow compact, simple designs 

due to their impedance matching and small size. Their con
sistency and reliability stem from thin-film hybrid construction, 
all gold metallization, laser-trimmed nichrome resistors and 
MOS capacitors. These hybrids are designed and specified 
for land mobile power, CATV distribution, and general pur
pose wideband amplifiers. 

For the land mobile devices, the frequency ranges from 
407 to 512 MHz and from 806 to 960 MHz; for the CATV 
distribution devices, the frequencies are 330 MHz and 450 
MHz for forward amplifiers and 200 MHz for reverse ampli
fiers; for the wideband amplifiers, frequencies range from 0.1 
to 1000 MHz. ' ' 

RF DiodeS 
Motorola also offers a wide variety of RF diodes that are 

designed for electronic tuning, mixing and switching high fre
quency Signals. RF diodes include general purpose tuning 
diodes, FM radio and TV hyper-abrupt tuning diodes, AM 
tuning diodes, hot carrier diodes, PIN diodes, and high ca
pacitance tuning diodes. These devices are available in the 
hermetic DO-204M (DO-7) and low cost TD-226AA1AC 
(TO-92) packages. 

Available Literature 
DL 110 - The RF Device Data book contains technical in

formation on over 500 devices in the form of data sheets, 
19 application notes, and 22 engineering bulletins. Also 
included is an industry cross reference and a selector guide 
to make design decisions easier. 

SG46 - The RF & Mitrowave Products Data Selector Guide 
and Cross-Reference offers an easy solution to bulky cat
alogs and data books while prQviding the designer the nec
essary informati,on to, make preliminary component choices 
quickly and aCfurately. ' 

This literature is available free from your local Motorola sale 
Office or Distributor. 
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SCR UJT DlAC SIDAC 

one-stop shopping for thyristors and related products is one 
of the benefits of Motorola's extensive power semiconductor 
line. For example: 
• A full line of Triacs and SCRs covering a forward current 

range from 0.5 to 55 amperes and blocking voltages from 
15 to a new 1000-volt limit. 

• Two basic package categories - plastic for lowest cost; 
metal for hermetically-sealed requirements in high
reliability projects. 

• An extensive line of trigger devices that includes UJTs, 
PUTs, Diacs, SBS, Sidacs - even optically-coupled triac 
drivers from Motorola's optoelectronic product line. 

SCRs 
Silicon-Controlled Rectifiers (SCRs) are thyristors intended 

to switch load currents in one direction only, making them 
useful for dc and half-wave ac applications as well as full
wave applications in which bidirectional current is routed in 
one direction through the SCR via a bridge rectifier. 

Motorola offers SCRs with blocking voltages from 25 to 
1000 volts, on-state RMS currents from 0.5 to 55 amperes, 
and gate currents from 0.1 rnA to 8 rnA. 

Additionally, Power FET technology is now extended to 
include a two-transistor equivalent to latching silicon con
trolled rectifiers, the MCR1000 series. This first-generation 
TMOS SCR has very fast switching times, high line transient 
voltage rejection (DV/DT) and asymmetrical blocking. Pos
sible applications are laser drivers, printers, switching power 
supplies and inverters, and direct-drive-from-Iogic robotics. 

GTOs 
Motorola's Gate Turn-Off thyristors (GTOs) are designed 

primarily for dc power switching applications such as motor 
drives, switching power supplies, inverters - or wherever a 
need exists for high surge current capabilities and fast switch
ing speeds. 

The MGTO series contains asymmetrical gate turn-off thy
ristors with blocking voltages ranging from 1000,to 1400 volts, 
on-state RMS current ratings of 18 A and a gate current rating 
of 300 rnA. 

Triacs 
Triacs are bidirectional thyristors in which a single trigger 

source turns the device on for load current in either direction. 
Because they do not require a bridge rectifier in order to 
handlE;! fUll-wave ac, triacs are useful in power applications 
that require full source power control capability to be applied 
to the load. 

Motorola offers triacs with on-state RMS current ratings 
from 0.6 A to 40 A with blocking voltages up to 1000 V. 

TRIAC PUT 

THYRISTOR TRIGGERS 
Unijunction Transistors 

SBS GTO 

Motorola unijunction transistors (UJTs) are highly stable 
devices for general-purpose trigger applications and as pulse 
generators (oscillators) and timing circuits. They are available 
in low-cost plastic package TO-92 and in hermetically sealed 
metal package Case 22A. 

Programmable Unijunction Transistors 
Programmable UJTs (PUTs) are similar to UJTs except 

that lV, Ip and intrinsic standoff voltage are programmable 
(adjustable) by means of an external voltage divider. This 
stabilizes the circuit performance for variations in device pa
rameters. The general operating frequency is from 0.01 Hz 
to 10kHz, making them suitable for long-duration timer 
circuits. 

Silicon Bidirectional Switch (SBS) 
Applications similar to DIAC, but has gate electrode that 

permits synchronization. 

SIDACs 
High voltage trigger devices similar in operation to a Triac. 

Upon reaching the breakover voltage in either direction, the 
device switches to a low-voltage on-state. 

Bilateral Triggers - DIACs 
Specifically designed as low-cost bidirectional triggers in 

line-operated Triac control circuits such as light dimmers, 
motor controls, and temperature controls. 

·Optically Isolated Triac Driver 
An infrared LED and a bidirectional photodetector in one 

7500 V isolated plastic DIP allows safe, economical triggering 
of Triacs and SCRs from logic sources as low as 3 Volts, 15 
mAo 

Available Literature 
DL 111 - The Bipolar Power Transistor and Thyristor Data 

book supplies complete specifications in the form of data 
sheets while accompanying selection guides provide a 
quick comparison of characteristics to simplify the task of 
choosing the best device for a circuit. 

SG34 - The Thyristor Selection Guide and Cross Reference 
provides specifications and outline dimensions for many of 
Motorola's SCRs, TRIACs and Triggers. 

This information is available free from your local Motorola 
Sales Office or Distributor. 
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t~, 
(To-220AC) 

Plastic ' 

Metal 
Case 56 
(00-4) 

3628-01 
Glass 

Leadless 

~ ~~;!H) 
Glass 

Surmetlc 40 
Case 17 

In every language under the sun, the name most commonly 
associated with solid:state regulator and reference devices 
is Motorola. A pioneer In Zener diode development, Motorola 
has consistantly led the industry in parameter improvements, 
packaging proliferation and specifications innovation. To
day, Motorola serves the industry with an incomparable line 
of zener and avalanche diodes, transient suppressors and 
temperature compensated reference devices designed to 
provide the exact degree of regulation required, at the point 
in the circ!lit or system where it can be used most conve
niently at the lowest cost. 

Motorola's standardZeners and Avalanche diodes com
prise the largest inventoried line in the industry. Continuous 
development of improved manufactured techniques have re
sulted in computerized diffusion and test, as well as critical 
process controls learned from surface-sensitive MOS fabri
cation. Resultant high yields lower factory cost which is 
passep on to the customer. 

Some of the features associated with Motorola's Regulator 
and Reference diodes are: 

• Wide selection of package materials and styles: 
Plastic (surmetic) for low ~st, mechanical ruggedness; 
Glass for highest reliability, lowest cost. 
Metal for highest power. 
Leadless for surface mount technology. 

• Power ratings from 0.25 to 50 watts. 
• Zener ,voltages from 1.8 to 200 volts. 
• Tolerances from 10% (lOW cost) to as tight as 1 % (critical 

applications) with off-the-shelf delivery. 
• Special selection of electrical ,characteristics available at 

low cost due to high-volume lines (check your Motorola 
sales representative for special quotations. 

• JAN/JANTX(V)/JANSavaiiability. 
• Special glass now used in 00- type packages is compat

ible with low temperature alloy processes, yielding sharper 
breakdown and low leakage. 

SG44 

Motorola offers temperature compensated reference 
devices for applications where output voltage must remain 
within narrow 'limits during changes in input voltage, load 
resistance and temperature. These are available with Zener 
voltages from 6.2 to 11.7 volts. 

Field Effect Current Regulator Diodes are high impedance 
diodes whose "constant current source" characteristics com
plements the "constant voltage" of the Zener line. Currents 
are available from 0.22 to 4.7 mA with usable'voltage com
pliance as high as 100 V. 

Transient suppressors are deSigned for applications re
quiring proteCtion of voltage sensitive electronic devices in 
danger of destruction by high energy voltage transients. 
These devices are offered with peak power dissipations of 
600, 1,500 and 8000 watts for 1.0 ms. ' 

Autqmotlve transient suppressors are deSigned for pro
tection against over-voltage conditions in the auto electrical 
system that typically occurs when the battery open circuits 
while the car is running. 

Available Literature 
DL 125, - The Rectifiers and Zener Diodes Data book pro

vides complete technical data for the broad line of Moto
rola's silicon rectifiers and zener diodes. A comprehensive 
selector guide and industry cross reference are included 
to simplify the task of choosing the best set of components 
required for a specific application. 

SG44 - The Rectifier and Zener Diode Selector Guide and. 
Cross Reference supplies extensive tables of technical in
formation and an alphanumeric industry cross reference to 
Motorola's line of devices. 

This literature. is offered free from your local Motorola Sales 
Office or Distributor. ' 

. / 
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® MOTOROLA 

SEMICONDUCTORS RECTIFIERS 

p.o, BOX 20912. PHOENIX, ARIZONA 85036 

~ ~ .~ 
~59003 Case 267-01 Ca .. 221 A-02 Ca .. 221 S001 

(00-41) Plastic (TQ-220AS) (T0-220AC) 
Plaatlc Plaatlc Plaatlc 

~ , t! , 
Case 245 Ca .. 340-01 Case 257 Case 357S001 

(00-4) (TQ-218AC) (00-5) Plastic 

Metal Plaatlc Metal Power Tap 

Typical of the product and package selection associated with Mo
torola rectifiers is this line of case variations for Ultrafast Rectifiers. 

Motorola rectifiers embody the same precision technology 
as the most advanced IGs, and are capable of passing strin
gent environmental testing, including under the hood of an 
automobile. In addition to improved quality, rectifier product 
trends are toward higher operating temperature, faster 
switching times, plastic packages (translate lower costs) 
and use of dual rectifier modules. 

Schottky Power Rectifiers 
SWITCHMODE. Schottky Power Rectifiers with the high 

speed and low forward voltage drop characteristics of Schott
ky's metal/silicon junctions are produced with ruggedness 
and temperature performance comparable to Silicon-junction 
rectifiers. Ideal for use in low voltage, high frequency power 
supplies and as very fast clamping diodes, these devices 
feature switching times less than 10 ns, and are offered in 
current ranges from 0.5 to 300 amperes, and reverse voltages 
to 60 volts. Guardrings are included in all Schottky die for 
reverse voltage stress protection from high rates of dv/dt to 
virtually eliminate the need for snubber networks and they 
also act as zeners and avalanches when subjected to voltage 
transients. 

Ultrafast Rectifiers 
Expanding the SWITCHMODE Rectifier family are ultrafast 

devices (MUR family) with reverse recovery times of 25 to 
100 nanoseconds. They compliment the broad Schottky of
fering for use at higher voltages (to 600 V) and in switching 
power supplies as operating frequencies increase from 20 
kHz to 250 kHz. 

Fast Recovery Rectifiers 
Fast Recovery Rectifiers are available for designs requiring 

a power rectifier having maximum switching times ranging 

from 200' ns to 750 ns. These devices are offered in current 
ranges of 1.0 to 50 amperes and in voltages to 1000 volts. 

General Purpose Rectifiers 
For lowest cost, Motorola offers a wide variety of general 

purpose rectifiers, packaged to meet diverse mounting re
quirements. Avalanche capability is available in the axial lead 
1 .5, 3 and 6 amp packages to provide protection from tran
sients. Higher power packages provide current ratings up to 
50 amperes at voltages up to 1000 volts. 

Bridge Rectifiers 
Motorola SUPERBRIDGES offer cost effectiveness and 

reliability in Single phase applications. Chip/leadframe tech
niques are used for lower-current types, while the higher 
current assemblies combine pretested "button" rectifier cells 
for low assembly cost and high yields. Performance of four 
individual diodes is achieved at the cost of only two, with 
reliability of the whole assembly comparable to that of a single 
unit. 

Available Literature . 
DL 125 - The Rectifier and Zener Diode Data book provides 

complete data sheets, a selection guide, and an industry 
cross reference to simplify the task of selecting the best 
components for a specific aPJ>lication. 

SG44 - The Rectifier and Zener Diode Selector Guide and 
Cross Reference offers the designer a quick solution to 
finding the right device to fill the requirements of system 
designs. 

This literature is available free from your local Motorola Sales 
Office or Distributor. 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2085 
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SEMICONDUCTORS 
OPTOELECTRONICS 

COMPONENTS 
P.O. BOX 20912. PHOENIX, ARIZONA 85036 

FIBER OPTIC SYSTEM 

CASE 354 

SLOTTED COUPLERS 

Motorola offers a range of optoelectronic components ... 
from fiber optic emitters/detectors to optqisolators, optocou
piers, and infrared emitters/detectors. 

Fiber Optic Components ' _ 
Fibe(optic devices are available for high performance sys

tems requiring greater than 100 MHz analog bandwidth over 
several- kilometers, and also for very low-cost systems re
quiring bandwidths of less than 10 MHz over short distances. 
Infrared emitters are available with typical output power rat
ings from 0.9 mW to 3.5 mW at forward currents of 100 mAo 
Photodetectors are available with responsivities from 0.05 to 
10,000 pAl p.W at wavelengths of 820 or 900 nm. All of 
Motorola's fiber optiC packages fit directly into standard con
nector systems and are spectrally matched to minimize at
tenuation regions of most fiber optic cables. 

The FLCS System. The Fiber optic Low Cost System (FLCS) 
consists of an infrared emitter and several detectors in a 
complete package with the fiber alignment and locking mech
anism and the means for attaching to a board .. Each package 
has a molded lens which efficiently couples the light to and 
from the cable. 

Optocouplers/lsolators 
Motorola's line of optocouplers/isolators consists of GalliUm 

Arsenide infrared emitting diodes optically coupled to silicon 
photodetector/output devices in light-shielding packages. 
These provide a range of current transfer ratios (CTR) from 
2% to 1000%. The variety of output devices includes a choice 
of transistors, Darlingtons, Triaes, SCRs and Schmitt triggers, 
as well as a complete preamplifier output, which adapt them 
easily to specific end-use requirements. Standard devices 
are available in the popular 6-pin DIP package. 

SG87 

Optointerrupters/Slotted Couplers 
Optointerrupters/slotted couplers consist of an infrared 

emitting diode facing a 'photodetector' in a molded plastic 
housing. A slot in the housing between the emitter and the 
detector provides a means otinterrupting the signal. Standard 
devices range in CTR from 5% to 20% (min) at forward cur
rents of 20 mA with a VCE of 5 volts. ' Motorola offers a wide 
selection of emitters and detectors (see below) that can be 
installed in custom housings for specific applications. 

Infrared Emitting Diodes 
Motorola's infrared emitting diodes are made by the liquid 

phase epitaxial process for long life and stability. They provide 
high power output and quick response at 820 nm and 930 
nm with low power input drive current. 

Photodetectors 
A variety of silicon photodetectors are also offered, varying 

from simple PIN diodes to complex, single chip 400 volt triac 
drivers. They are available in packages offering choices of 
viewing angle and size in either economical plastic cases or 
rugged, hermetic metal cans. These photodetectors are spec
trally matched for use with Motorola infrared emitting diodes. 

Available Literature 
DL 118R1 - Up-to-date specifications on infrared devices, 

GaAs emitters, silicon detectors, high-technology optocou
pier/isolators, and Fiber OptiC <:;amponents. 

SG87 - This selector guide enables the designer to make 
preliminary decision.s on optoelectronic devices. 

This literature is 'available free from your nearest Motorola 
Sales Office or Distributor. 

A o2086 For manufacturers' sales offices, see yellow pages )EEM 1985 
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® MOTOROLA 

SEMICONDUCTORS SENSORS 

P.O. BOX 20912. PHOENIX, ARIZONA 85036 

CASE 344-03 
Basic Element 

CASE 352-01 

PRESSURE SENSORS 

CASE 350-01 

Motorola's line of pressure transducers and temperature 
sensors provide solid-state reliability, while affording cost ad
vantage due to high volume processing technologies. 

Pressure Transducers 
Pressure sensors using unique piezoresistive shear stress 

design give voltage outputs that are directly proportional to 
pressure, with high sensitivity, accuracy and linearity. This 
piezoresistive technology allows the device to produce a 
change in output voltage when a sensing element's resis
tance changes. In the conventional pressure sensor, the 
sensing element is one of four resistors in a wheatstone 
bridge. The values of the resistors must be closely matched 
in order to allow ease of temperature compensation. Moto
rola's "X-ducer" piezoresistive shear stress strain guage uti
lizes a single p-type diffused silicon resistor. This resistor is 
strategically' placed in an etched silicon diaphram to maximize 
shear stress and sensitivity to shear stress. This technological 
advancement yields a sensing element with improved part 
reproducibility by eliminating the need to match resistors, 
allowing batch processing at low cost. . 

These devices have pressure ranges from 0 to -30 PSI and 
are available in packages 344, 350, and 352 as shown above. 

The MPX10, 11, and 12 series of pressure sensors provides 
typical outputs of 35 to 55 mV for highly accurate pressure 
measurements from 0 to 1.5 PSI with linearity deviations of 
less than ± 1.0% of full scale (FS). These transducers are 
designed for use in air movement control, environment control 
systems, fluid level measurement, leak detection, medical 
instruments and various types of industrial controls. 

The MPX50, 51 and 52 series offers typical outputs of 45 
to 60 mV from 0 to 7.5 PSI with linearities from ±0.05 to 
± .5% FS. They are designed for automotive, industrial, med
ical and other applications. 

The MPX100 series of pressure sensorl:; provides as low as 
± 0.05% FS linearity for pressures from 0 to 14.5 PSI for 
applications in the automotive, industrial and medical 
industries. 

The MPX200 and 201 series offers pressure sensing from 
o to 29 PSI with linearities as low as ± 0.05% FS. These 

CASE 318-02 
T0-236AA 

SOT-23 

CASE 29-02 
(TO-226AA) 

TEMPERATURE SENSORS 

devices are also designed for automotive, industrial and med
ical applications. 

Temperature Compensated Pressure 
Transducers 

Motorola offers the MPX2000 SERIES on-chip temper
ature compensated pressure sensors which features the 
same silicon shear-stress strain guage design as the other 
MPX sensors. These devices afford excellent temperature' 
stability and highly accurate pressure measurements for crit
ical applications in industrial, automotive, medical and envi
ronmental controls. 

With a differential pressure range of 0 to 7.3 PSI, deviation 
from straight line linearity is less than 40 /-LV for the MPX2050 
and less th~n 100 /-LV for the MPX2051. The MPX2100 and 
MPX2101 offer a pressure range of 0 to 15 PSI and the 
MPX2200 and MPX2201 offer a 0 to 30 PSI range. These 
devices are also available in packages 344, 350, and 352. 

Temperature Sensors 
Motorola's line of temperature sensors yields very linear 

voltage outputs verses temperature over temperature ranges 
from - 40°C to + 150°C and with response times as fast as 
400 ms. These devices offer temperature matching accura
cies from ± 2°C to ± 5°C depending on the needs of the 
designer. These devices are available in case 29-02 and 
318-02 as shown above and are designed for temperature 
sensing applications in automotive, consumer, and industrial 
products requiring low cost, small size, and high accuracy. 

Available Literature 
BR158 - The MPX Series Pressure Sensor Elements 

brochure provides the designer with technical information 
on Motorola's line of pressure sensors. 
- Individual data sheets are available for these devices: 

MPX10, 11, 12 MPX200, 201 MPX2200, 2201 
MPX50, 51, 52 MPX2050,2051 MTS102, 103, 105 
MPX100 MPX2100,2101 MMBTS102, 103, 105 
This literature is available free from your local Motorola Sales 
Office or Distributor. 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2087 
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high voltage silicon rectifiers 
fast recovery, HX flow leakage, HV ""'ill ERiE I 

MURATA ERIE NORTH AMERICA, INC. 

.. 
ACTUAL SIZES 

1-1--1 
.---c=J + 

~ L 1 __ d 

CASE STYLE "P" 

CASE STYLE "M" 

CASE STYLE "E" 

CASE STYLE "T" 

CASE STYLE "L" 

o 
I I __ ,0, __ 

ELECTRICAL CHARACTERISTICS AND RATINGS 

i .. ... 
~ ~ .. 

I!! " .=; =r U >u 
'l!u ."CI Olee .!:; ~c ie;. D. DE 

i";CI: it .. ! .. U ~ .. 
ee~ l·!& .e" 0" • 

":@!!l Max. Reverse 
~ 

..... c!~J! .. @ .. = :"='~ Current ... i U --eo .. ~ 
(I,)@ P.R.V. E lE~> ::iii::. lE~ .. 

" Z .. At At 
1: Ol Volts Volts mA Volts 25·C 100·C .. .. 

Peak Peak DC DC nA p.A a. U 

HV10P P 1000 1500 50 5.0 10 1.0 
HV10M M 1000 1500 50 5.0 10 1.0 
HX10P P 1000 1500 40 7.5 100 3.0 
HX10M M 1000 1500 40 7.5 100 3.0 
HF10P P 1000 1500 40 9.0 100 3.0 
HF10M M 1000 1500 40 9.0 100 3.0 

* HV20P P 2000 3000 50 5.0 10 1.0 
HV20M M 2000 3000 50 5.0 10 1.0 

* HX20P P 2000 3000 40 7.5 100 3.0 
HX20M M 2000 3000 40 7.5 100 3.0 
HF20P P 2000 3000 40 9.0 100 3.0 
HF20M M 2000 3000 40 9.0 100 3.0 

* HV30P P 3000 4500 50 5.0 10 1.0 
*HV30M M 3000 4500 50 5.0 10 1.0 
* HX30P P 3000 4500 40 7.5 100 3.0 
* HX30M M 3000 4500 40 7.5 100 3.0 
HF30P P 3000 4500 40 9.0 100 3.0 
HF30M M 3000 4500 40 9.0 100 3.0 

*HV40P P 4000 6000 50 5.0 10 1.0 
* HV40M M 4000 6000 50 5.0 10 1.0 
*HX40P - P 4000. 6000 40 7.5 100 3.0 
*HX40M M 4000 6000 40 7.5 100 3.0 
HF40P p. 4000 6000 40 9.0 100 3.0 
HF40M M 4000 6000 40 9.0 100 3.0 

*HV50P P 5000 7500 50 5.0 10 1.0 
* HV50M M 5000 7500 50 5.0 10 1.0 
* HX50P P 5000 7500 40 7.5 100 3.0 
* HX50M M 5000 7500 40 7.5 100 3.0 

HX50E E 5000 7500 40 7.5 100 3.0 
HF50P P 5000 7500 40 9.0 100 3.0 
HF50M M 5000 7500 40 9.0 100 3.0 

* HV80ML M 8000 12000 25 10.0 50 3.0 
*HX80ML M 8000 12000 20 15.5 100 5.0 
HF80ML M 8000 12000 40 18.0 100 5.0 
HTV100 T 10000 15000 5.0 25 100 5.0 

*HTV125S E 12500 18000 5.0 30 100 5.0 
*HTV150S E 15000 20000 5.0 30 100 5.0 

• NOTE: Fu~ther encapsulation is recommended for rectifiers marked ..... 

"ER.~I 

Murata Erie high voltage silicon rectifiers are avail
able with peak reverse voltage rating from 1 KV to 
30KV, in either transfer molded or epoxy protected 
packages. Features include nanoampere leakage, 
compact design and high reliability over a wide tem
perature range. These rectifiers have found applica
tions in numerous military, industrial and aerospace 
projects. 

Dimensions (Inches) 

Case L D I 
Style (Max.) (Max.) (Min.) d 

P .130 .085 .75 .015 
M .25 .105 .75 .015 
E .625 .20 .70 .015 
T 1.03 .26 1.0 .030 
L 1.70 .235 1.00 .030 

r 
iIo= 
III 

t'~ .. .. let.:: c ... c occ ~ c g_E 
" 

:::: .. e .2 
D~ 'Iii 

ee"t 
DU ~" IJ! a.CI .. - " .. ~ a. I! := "> I!!- U., 0 .. ....... c .. .. - ... .a. .. a.", 

>E C .... "E s~i 
.. 

:i=.!i ~@ .... :!! 
:E~ UI~ee .. 

." 
0 .c 
'Iii 

p.S pF ·C ·C U 

2.5 150 1 Brown Dot 
2.5 150 Cathode Band 
0.25 125 2 Brown Dots 
0.25 125 Cathode Band 
0.1 125 1 Brown, 1) White Dot 
0.1 125 Cathode Band 
2.5 150 1 Red Dot 
2.5 150 Cathode Band 
0.25 125 2 Red Dots 
0.25 125 Cathode Band 
0.1 125 1 Red, 1 White Dot 
0.1 125 Cathode Band 
2.5 150 1 Orange Dot 
2.5 150 Cathode Band 
0.25 125 2 Orange Dots 
0.25 125 -55 Cathode Band 
0.1 125 to 1 Orange, 1 White Dot 
0.1 125 +175 Cathode Band 
2.5 0.5 150 1 Yellow Dot 
2.5 150 Cathode Band 
0~25 125 2 Yellow Dots 
0.25 125 Cathode Band 
0.1 125 1 Yellow, 1 White Dot 
0.1 125 Cathode Band 
2.5 150 1 Green Dot 
2.5 150 Cathode Band 
0.25 125 2 Green Dots 
0.25 125 Cathode Band 
0.25 125 Cathode Band 
0.1 125 1 Green,1 White Dot 
0.1 125 Cathode Band 
2.5 150 Cathode Band 
0.25 125 Cathode Band 
0.1 125 Cathode Band 
0.25 100 -55 Cathode Band 
0.25 125 to Cathode Band 
0.25 125 +150 Cathode Band 

MURATA ERIE NORTH AMERICA. INC. 1148 Franklin Rd., S.E. Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2089 



4800 . DISCRETE SEMICONDUCTORS 

ECG® 
Universal Replacement Semiconductors 

Maintenance - Routine Preventive ,Maintenance 

Repair - Repair of Equipment Failures 

Operations- Plant/Equipment Renovations 

TRANSISTORS ................................................. . 69 case styles to fit almost every application 
Both Silicon and Germanium Bi-Polar Types ................................................................................. . 

Complementary Pairs ........................... ; ......................................... . 
Bi-Polar Selector Guide (Silicon & Germanium) ...................... .. 
RF Selector Guide ......................................................................... . 
Field Effect Transistors (FET) ..................................................... . 

Darlington Power Transistors ........................................................ .. 

DIODES AND RECTIFIERS ............................. . 
General Purpose ............................................. , .............................. .. 
PIN Diodes .................................................................... : ................. .. 
HV Rectifiers ...................................... ; ............................................ . 
Varistors (Temperature Compensating Diodes) ........................ .. 
Varistors (Voltage Compensating Diodes) ................................... . 
Varactors (Variable Capacitance Diodes) .................................... .. 
Bridge Rectifiers ........... ; ................................................................. . 
HV Rectifiers (Avalanche Silicon) ...................................... ; .......... . 

ZENER DIODES ...................... : ......................... . 

INDUSTRIAL RECTIFIERS ............................. . 

SILICON CONTROL RECTIFIERS (SCR) 

Up to 200 watts, up to 1500 volts 

Covering RF Power devices to £70 MHz 
Both single and dual gate devices. Suitable from 
audio through UHF 
Gain up to 90K, power up to 250W, IC to 50A 

42 case styles for most applications 
Both Silicon and Germanium 
For fast switching 
Voltages to 45,000 volts 
Biasing diodes to achieve stability 

For tuning, AFC 
1 Amp to 40 Amps, up to 1000 volts 
High voltage and high current 

From V2 to 50. watts, from 2.4 to 200 volts, axial 
and stud cases 

From 3 to 2200 Amps up to 1600 volts 

Phase Control .................................................. ,................................. 0.8 to 1880 Amps, voltages to 1200v 
Switching ........ "................................................................................ Frequencies to 16 kHz 

4800 

TRIACS ....... ,...................................................... 0.8 to 40 amperes, with voltages up to 1000 v in a variety 
of case styles to accommodate most applications 

,-

MICROPROCESSORS/RAM's Seven popular microprocessors and their peripherals 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1·800-225·8326 

PhilipsECG 
A North American Philips Company 

A·2090 For manufacturers' sales offices, see yellow pages EEM 1985 



4800 DISCRETE SEMICONDUCTORS 4800 

ECG® 
Universal Replacement Semiconductors 

LINEAR INTEGRATED CIRCUITS ................ .. 
Linear IC and Module Circuits ...................................................... .. 

OPTO·ELECTRONIC DEVICES .................... .. 
Discrete LED Indicators ................................................................. . 
Infrared Emitting Diodes .............................................................. .. 
Phototransistor Detectors ............................................................... . 
Optoisolators ................................................................................... . 
Opto lnterruptors ............................................................................ .. 
Bar Graph & LED Arrays .............................................................. .. 

INTERFACE INTEGRATED CIRCUITS ........ .. 
Display Driver Circuits .................................................................. .. 
Display Driver Outlines .................................................................. .. 

DIGITAL INTEGRATED CIRCUITS ................ .. 

Op amps, wideband amplifiers, single and dual com
parators, voltage regulators, VCO's, Audio PO's, zero 
crossing switches and timing circuits. Some in choice 
of package styles. 

Red. orange. green. yellow and IR. in both narrow and 
wide. angle. Photo-transistors to cover the IR and visible 
spectrum. Optoisolators with transistor. Darlington. SeR 
or TRIAC outputs. Both 1 and 2 digit numeric displays. 

Analog and digital IC's for both decoding and driving 
from both CMOS and TIL logic. 

CMOS ................................................................................................ 4000. 4500 series and 40000 series. 
TTL (Including 74C CMOS Series) ................................................ 74C, 74L. 74H. 74LS. 74S and 7400 series. 
DTL ................................................................................................... . 
HTL ................................................................................................... . 
RTL ................................................................................................... . 
HLL .................................................................................................. . 

SPECIAL PURPOSE DEVICES ...................... .. 
Silicon Unijunction Transistors (U.Jn .......................................... .. 
Programmable Unijunction Transistor (PUT) .............................. .. 
Silicon Bilateral Switch (SBS) ...................................................... .. 
Silicon Unilateral Switch (SUS) ... -......................................... ; ........ . 
Silicon Asymmetrical Switch (SAS) 
Silicon Controlled Switch (SCS) ................................................... . 
Bilateral Trigger Diodes (DIACs) ................................................ .. 

TRANSIENT SUPPRESSORS 
Metal Oxide Varistors (MOV) .................................................. .. 
Surge Clamping Diodes ........................................................... . 
Direct Plug-in Transient Surge Suppressors ......................... . 

545-page Philips ECG Master Guide ... 
3200 ECG types that replace 
over 207,000 industry numbers. 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1-800-225-8326 

PhilipsECG 
A North American Philips Company 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2091 
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,~ TRIACS, SCRs, DIACS,SIDACS 

i i i •• I 

I <& P.O. BOX 61447 Q DALLAS. TEXAS 75261 mp 

BOTmM 
10-220 AB 10-220 AS SOT-89 

DO-35 10-92 10-202 AB ISOLATED NON-ISOLATED m-3 BASE m-218X (m-243) 

HT E F L R P W u 

LOGIC TRIACS 
\ 

SIDACS TRIACS (Cont'd.) 
ITIAMS) PART NUMBER VIlRM IGT*lmA) PKG. TYPE PART NUMBER VOLTS PKG.TYPE ITIRMS) PART NUMBER VIlRM IGTlmA) PKG. TYPE 

L201E3 200 3 Kl050E 105 
6 

Q2OO6R4 200 25 
L201E5 200 5 Kll00E 110 Q4006R4 400 25 

1 
L201E7 200 10 K1200E 120 E AMPS' .Q5006R4 500 25 R L201E9 200 25. K1300E 130 06006R5 600 50 

AMP L401E3 400 3 E K2000Fl 200 L401E5 400 5 Q2008F41 200 25 
L401E7 400 10 K2200Fl 220 F 04008F41 400 25 F L401E9 400 25 K2400Fl 240 Q5008F41 500 25 

L2001L3 200 3 
Q6008F51 1100 50 

L2OO1L5 200 5 

1.6 
L200.1L7 200 10 Q2008L4 200 25 
L2001L9 200 25 ,.Q2008L5 200 50 

AMPS L4001L3 400 3 DIACS 8 Q4008L4 400 25 
L4OO1L5 400 5 Q4OO8L5 400 50 L 
L4001L7 400 10 AMPS Q5008L4 500 25 
L4001L9 400 25 

L 
Q5006L5 500 50 

L2004L3 200 3 PAR'!' NUMBER Veo PKG. TYPE 06008L5 600 50 

L2004L5 200 5 HT-5760 28 L2004L7 200 10 HT-32 32 Q2008R4 200 25 
L2004L9 200 25 HT-5761 32 Q4006R4 400 25 R L4004L3 400 3 HT-5761A 32 Q5008R4 500 25 
L4004L5 400 5 HT-5762 36 Q6008R5 600 50 
L4OO4L7 400 10 HT-35 40 

4 l4004L9 400 25 
~t:~ 45 Q2010F41 200 25 

AMPS L2OO4F31 200 3 58 HT Q4010F41 400 25 F L2004F51 200 ,5 HT-60 60 Q5010F41 500 25 
L2004F71 200 10 HT-l05 113 Q6010F51 600 50 
L2004F91 200 25 HT-110 118 
L4004F31 400 3 F HT-12O 125 Q2010L4 200 25 
L4004F51 400 5 ,HT-130 138 Q2010L5 200 50. 
L4004F71 400 10 HT-200 200 10 Q4010L4 400 25 

. L4004F91 400 .25 HT-22O 230 Q4010L5 400 50 L 
'IGT in Quadrants I, II, III, & IV 

HT-240 250 AMPS Q5010L4 500 25 
Q5010L5 500 50 

QUADRACS Q6010L5 800 50 
Q8010L5 800 50 

(Internal DlacTrlgger) 
g~~g~: ~~ ~g 

ITIRMS) PART NUMBER VDAM VOLTS PKG. TYPE TRIACS Q5010R4 500 25 R 
g:g~OR5 ggg 50 

1.6 Q2OO1LT 200 10R5 50 

AMPS Q4001LT 400 ITIRMS) PART NUMBER VDRM IGTlmA) PKG. TYPE Q2012L5 200 50 

30-40 L Q4012L5 400 50 L Q201E3 200 10 Q5012L5 500 50 
3 Q2003LT 200 . Q201E4 200 25 

12 
Q6012L5 600 50 

AMPS Q4003LT 400 Q401E3 400 10 E ae012L5 800 50 
1 Q401E4 400 25 AMPS Q2012R5 200 50 

Q2004FTl 200 AMP Q2001L3 200 10 Q4012R5 400 50 
Q4004FTl 400 30-40 F Q2OO1L4 200 25 'Q5012R5 500 50 R Q5004FTl 500 Q4001L3 400 10 Q6012R5 600 50 

4 Q6004FTl 600 Q4001L4 400 25 Q8012R5 600 50 

AMPS Q2004LT 200 Q2003L3 200 10 L Q2015L5 200 50 
Q4OO4LT. 400 30-40 L 3 Q2003L4 200 25 Q4015L5 400 50 
Q5004LT. 500 Q4003L3 400 10 Q5015L5 500 50 L 
Q6004LT 600 AMPS Q4003L4 400 25 15 06015L5 600 50 

Q6015L5 800 50 
Q2006FTl 200 Q2004F31 200 10 AMPS Q2015R5 200 50 Q4006FT1 400 F QS006FTl 500 30-40 Q2004F41 200 25 Q4015R5 400 50 

6 Q6006FT1 600 
Q4004F31 400 10 , Q5015R5 500 50 R Q4004F41 400 25 F 06015R5 600 50 

AMPS Q2006LT 200 Q5004F41 500 25 ae015R5 600 50 
Q4OO6LT 400 L Q8004F41 600 25 
Q5006LT 500 30-40 Q2025L5 200 50 Q2004L3 200 10 
Q6006LT 600 Q2004L4 200 25 Q4025L5 400 50 L 

Q2008FTl 200 Q4004L3 400 10 Q5025L5 500 50 

Q4008FTl 400 F 4 Q4004L4 400 25 Q6025L5 600 50 

Q5006FTl 500 30-40 
AMPS Q5004L3 500 10 L 

8 Q8008FTl 600 Q5004L4 500 25 25 Q2025R5 200 50 
06004L4 600 25 04025R5 400 50 R AMPS Q2008LT 200 Q6OO4L4 600 26 AMPS Q5025R5 500 50 

Q4OO8LT 400 30-40 L Q2004R4 200 25 Q8025R5 600 50 
Q5006LT 500 
Q6008LT 600 Q4004R4 400 25 

Q5004R4 500 25 R Q2025P 200 60 
Q2010FT1 200 06004R5 600 50 04025P 400 60 
Q4010FT1 400 F Q5025P 500 60 

, 
Q5010FT1 500 30-40 Q2006F41 200 25 06025P 600 60 

10 Q6010FTl 600 Q4OO6F41 400 25 P Q5006F41 500 25 F 
AMPS Q2010LT 200 08006F51 600 50 Q2040P 200 100 

Q4010LT 400 6 
, Q4040P 400 100 -

Q5010LT 500 30-40 Q2OO6L4 200 25 . Q5040P 500 100 
06010LT 600 AMPS Q2006L5 . 200 50' 40 Q8040P 800 100 

L Q4006L4 I 400 25 
Q2015LT 200 Q4006L5 400 50 AMPS Q2040W7 200 100 

15 04015LT 400 30-40 Q5006L4 500 25 L Q4040W7 400 100 *w AM",- Q5015lT 500 05006LS 500. 50 QS040W7 SOD ,100 
Q6015LT 600 08006LS 600 50 Q8040W7 600 100 

A'2092 For manufactu-rers' sales offices, see yellow pages . \ 
EEM 1985 



4800 DISCRETE SEMICONDUCTORS 4800 

,~ TRIACS, SCRs, DIACS, SIDACS 
THYRISTOR SPECIALIST 

2141252-7651 
SENSITIVE SCR's SEN. SCR's (Cont'd.) SCR's (Cont'd.) 

IT(RMS) PART NUMBER 
V IlAM 

IGT(oA) PKG.TYPE IT(RMS) PART NUMBER 
V IlAM 

iaT(oA) PKG. TYPE IT(_) PART NUMBER "ORM lar(mA) PKG.TYPE V ARM V RRIA V_ 

~~~gg~~~ 30 200 S0506LS3 50 500 
100 200 SI006LS2 100 200 S0306L 30 15 

S2000US2 200 200 
U 6 SI006LS3 100 500 L S0508L 50 15 

S3000US2 300 200 S2006LS2 200 200 SI008L 100 15 L S4000US2 400 200 AMPS S2006LS3 200 500 S2006L 200 15 
S5000US2 500 200 S4006LS2 400 200 S4OO6L 400 15 
S6000US2 600 200 S4006LS3 400 500 8 S6008L 600 15 
EC103Y 30 200 S0308FS21 30 200 
EC103Yl 30 10 S0308FS31 30 500 AMPS 

S0308R 30 15 EC103Y2 30 50 S0508FS21 50 200 S0508R 50 15 EC103Y3 30 500 S0508FS31 50 500 SI008R 100 15 R EC103A 100 200 SI008FS21 100 200 
F S2OO8R 200 15 EC103Al 100 10 SI008FS31 100 500 S4008R 400 15 EC103A2 100 50 S2008FS21 200 200 S6008R 600 15 EC103A3 100 500 S2008FS31 200 500 

EC103B 200 200 S4008FS21 400 200 
EC103Bl 200 10 8 S4008FS31 400 500 S0310Fl 30 15 EC103B2 200 50 S0510Fl 50 15 EC103B3 200 500 AMPS S0308LS2 30 200 

S1010Fl 100 15 .8 EC103C 300 200 S0308LS3 30 500 
S2010Fl 200 15 F 

AMPS EC103Cl 300 10 S0508LS2 50 200 
S4010Fl 400 15 EC103C2 300 50 S0508LS3 50 500 

SI008LS2 200 10 S6010Fl 600 15 EC103C3 300 500 100 
L EC1030 400 200 E SI006LS3 100 500 AMPS EC10301 400 10 S2008LS2 200 200 S0310L 30 15 

EC10302 400 50 S2006LS3 200 500 S0510L 50 15 
EC10303 400 500 S4008LS2 400 200 S1010L 100 15 
EC103E 500 200 S4008LS3 400 500 S2010L 200 15 
EC103El 500 10 

S0310FS21 30 200 S4010L 400 15 
EC103E2 500 50 

S0310FS31 30 500 S6010L 600 15 
EC103E3 500 500 
EC103M 600 200 S0510FS21 50 200 L 
EC103Ml 600 10 S0510FS31 50 500 

S0312L 30 20 S1010FS21 100 200 EC103M2 600 50 
S1010FS31 100 500 F S0512L 50 15 EC103M3 600 500 
S2010FS21 200 200 S1012L 100 20 

2N5060 30 200 S2010FS31 200 500 S2012L 200 20 
2N5061 60 200 S4010FS21 400 200 S4012L 400 20 
2N5062 100 200 10 S4010FS31 400 500 12 

S6012L 600 20 
2N5063 150 200 
2N5064 200 200 AMPS S0310LS2 30 200 AMPS 
S0301LSI 30 100 S0310LS3 30 500 S0312R 30 15 
S0301LS2 30 200 S0510LS2' 50 200 S0512R 50 15 
S0301LS3 30 500 S0510LS3 50 500 S1012R 100 20 R S0501LSI 50 100 S1010LS2 100 200 L S2012R 200 20 
S0501LS2 50 200 S1010LS3 100 500 S4012R 400 20 
S0501LS3 50 500 S2010LS2 200 200 S6012R 600 20 
SI00ILSI 100 100 S2010LS3 200 500 
SI001LS2 100 200 S4010LS2 400 200 S0315L 30 30 

1.6 SI001LS3 100 500 S4010LS3 400 500 S0515L 50 15 
S2OO1LSI 200 100 

SCR's 15 S1015L 100 30 
AMPS S2001LS2 200 200 S2015L 200 30 L S2001LS3 200 500 AMPS S4015L 400 30 

S4001LSI 400 100 
VIlAM S6015L 600 30 

S4001LS2 400 200 
IT(RMS) PART NUMBER IGT(rnA) PKG.TYPE S8015L 800 50 

S4001LS3 400 500 V_ 

S0303LSI 30 100 L S031E 30 10 S0316R 30 30 
S0303LS2 30 200 1 S051E 50 10 S0516R 50 15 
S0303LS3 30 500 S101E 100 10 E 16 S1016R 100 30 
S0503LSI 50 100 AMPS S201E 200 10 S2016R 200 30 R S0503LS2 50 200 S401E 400 10 AMPS S4016R 400 30 
S0503LS3 50 500 S801E 600 10 S6016R 600 30 
S1003LSI 100 100 S8016R 600 50 

3 SI003LS2 100 200 S0301L 30 10 

AMPS SI003LS3 100 500 1.6 S0501L 50 10 S0320L 30 30 
S2OO3LSI 200 100 SI00IL 100 10 .S0520L 50 30 
S2003LS2 200 . 200 AMPS S2OO1L 200 10 20 S1020L 100 30 
S2OO3LS3 200 500 S4OO1L 400 10 S2020L 200 30 
S4003LSI 400 100 S6001L 600 10 AMPS S4020L 400 30 
S4OO3LS2 400 200 

S0303L 30 10 L S6020L 600 30 
S4OO3LS3 400 500 S8020L 600 50 

Tl0601 15 200 3 S0503L 50 10 L S1003L 100 10 S0325L Tl07Ql 15 500 S2003L 200 10 30 30 AMPS S0525L 50 30 Tl06Yl 30 200 S4003L 400 10 SI025L 100 30 Tl07Yl 30 500 S6003L 600 10 S2025L 200 30 Tl06Fl 50 200· 
Tl07Fl 50 500 S0304Fl 30 10 S4025L 400 30 

S6025L 600 30 Tl06Al 100 200 
4 S0504Fl 50 10 25 S8025L 600 50 T107Al 100 500 SI004Fl 100 10 

4 
T106Bl 200 200 AMPS S2004Fl 200 10 AMPS S0325R 30 30 Tl07Bl 200 500 S4OO4Fl 400 10 

AMPS T106C1 300 200 S6004Fl 600 10 S0525R 50 30 
T107Cl 300 500 F SI025R 100 30 

R T10601 400 200 S0306Fl 30 15 S2025R 200 30 
Tl0701 400 500 S0506Fl 50 15 S4025R 400 30 
Tl06El 500 200 F SI006Fl 100 15 S6025R 600 30 
Tl07El 500 500 S2gggFl 200 15 S8025R 600 50 
T106Ml 600 200 S400 Fl 400 15 
T107Ml 600 500 6 S6OO6Fl 600 15 S0365P 30 ~ S0306FS21 30 200 AMPS S0306L 30 15 S0565P 50 

S0306FS31 30 500 S0506L 50 15 SI065P 100 50 P S0506FS21 50 200 SI006L 100 15 S2065P 200 50 
S0506FS31 50 500 S2006L 200 15 L S4065P 400 50 
SI008FS21 100 200 S4OO6L 400 15 65 

S6065P 600 50 
6 SI006FS31 100 500 S6OO6L 600 15 

S2006FS21 200 200 AMPS AMPS S2006FS31 200 500 S0308Fl 30 15 S1065W S4006FS21 400 200 S0506Fl 50 15 100 50 
. S4OO6FS31 400 500 8 SI008Fl 100 15 S2065W 200 50 **W F S4065W 400 50 
S0306LS2 30 200 AMPS S2008Fl 200 15 S6065W 600 50 S0306LS3 30 500 L S4OO6Fl 400 15 
S0506LS2 50 200 S6008Fl 600 15 

EEM 1985 For manufacturers: sales offices. see yellow pages A~2093 
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4800 DISCRETE SEMICONDUCTORS 

Power 
Semiconductors 

Fast Recovery Rectifiers (TC8se=25°C unlell otherwise noted) 
PlV VF 

If 
,. M8x1 ..... 

Avlr ... Inv_ Fo .... d 
Far_d Volt ... Voh ... 

Cell C.mnt (1IIn.1 IIF 
Plrt I •. Styl. IAIIIpa del (V.hI del (voIh del 

05A3060 Double-Slug A Pkg. 1.0 50 1.0 
05A3051 Double-Slug A Pkg. 1.0 50 1.1 

DSA3100 Double-Slug A Pkg. 1.0 100 1.0 
DSA3101 Double-Slug A Pkg. 1.0 100 1.1 

05A3150 DQuble-Slug A Pkg. 
, 

1.0 150 1.0 
DSA3151 Double-Slug A PkQ. 1.0 150 1.1 

05A32DO Double-Slug A Pkg. 1.0 200 I 1.1 
05A3201 Double-Slug A Pkg. 1.0 200 1.2 

05A3400X Double-Slug A Pkg. 1.0 400 1.5 
05A350OX Double·Slug A Pkg. 1.0 500 1.B 

DSA3600X Double-Slug A Pkg. 1.0 600 1.B 
05A5050 Double-Slug B Pkg. 4.0 50 1.0 

05A5051 Double-Slug B Pkg. 4.0 50 1.1 
05A5100 Double-Slug B Pkg. 4.0 .100 1.0 

05R5101 Double-Slug B Pkg. 4.0 100 1.1 
05A5150 Double-Slug B Pkg. 4.0 150 1.0 

05A5151 Double-Slug B Pkg. 4.0 150 1.1 
05A5200 . Double-Slug B Pkg. 4.0 200 1.1 

08R5201 Double-Slug B Pkg. 4.0 200 1.2 
OSA54OOX Double-Slug B Pkg: 4.0 400 1.5 

05R5500X Double-Slug B Pkg. 4.0 500 1.B 
05A5600X Double-Slug B Pkg. 4.0 600 1.B 

Schottky Rectifier8 (TC888=25°C unle88 otherwise noted) 
VRW.,«31 VfM'SI IF 

Pelk M8ximum Avar ... 
Working ForWird Forward 
RIver .. Volt •• e Currant 

Cell Volt ... IIF I TC (OCI 
Plrt 10. Style (Vohs) IVohl de) lAmps de) 

S0241161141 T0-3 35 0.6 20 [I 125°C 
S041161 00-4 35 0.55 30 [I 126"C 
S051 161 00·5 35 0.6 60 I) 125"C 
S05171161 00-203AB 35 0.65 60 I) 125"C 

00·5 with Flexible lead 
SD75161 00-5 35 0.66 75 f! 150"C 
IN6095 00-4 30 0.86 25 f! 70"C 
IN6096 00·4 40 0.B6 25 f! 70ce 
IN6097 00-5 30 0.B6 50 f! 70ce 
IN6098 00-5 40 0.86 50 f! 70"C 

Zener Diodes (TC8se=25°C unles8 otherwise noted) 
Vz Zz{ZI· 

Io .. inll Maximum 
Zenar Dynamic Maxim_(31 

Voh ... Impadanci loin Danaity 
Cue I Ratad Iz liz 12~ 

Plrt Io.m Style (Vah' de) (Oh_1 ,,"VI Hz) 

lVA43A 00-7 4.31) 20 rnA 18 4.0 
lVA47A 00·7 4.7 f! 10 rnA 15 4.0 
lVA51 A 00-7 5.1f!5mA 15 4.0 
lVA56A 00·7 5.6 f! 1 rnA 40 4.0 
lVA62A 00-7 6.2.[1 1 rnA 50 4.0 
lVA68A 00-7 6.B f! 1 rnA 50 4.0 
lVA75A 00-7 7.5 [I 1 rnA 100 4.0 
lVA82A 00-7 8.2 f! 1 rnA 100 4.0 
lVA91 A 00-7, 9.1 f! 1 rnA 100 4.0 

trr 
Molm.m 
.lIevlne 
Recovery 

Timl 
In_I 
25111 
5!Jl1l 
25111 
50111 

25111 
50111 

25111 
50111 

30121 
30121 

50121 
25111 

50111 
25111 

50111 
25111 
5!Jl1l 
25111 

501 11 
30121 

30121 . 
50121 

TO·3 

11, 

~ 
'U 

Daubl.SI .. 
A Packaga 

1111.0 A to 1.0 A to 0.5 A 
1210.5 A to 1.0 A to 0.25 A 

DO·4 

131 Voltage pulse width, 400 JASec, duty cycle 1 % 
141 Dual unk. Specifications for each diode 
151 Current pulse width, ·300 JASec, duty cycle 1 % 
161 Trademerk of TAW Inc. as shown or in hyphenated form lexample: .SO-511 

IR 
M.ximum 
Ravene 
Lalka •• 

It Rated VR 
II<A de) 

4.0 f! 1.5 V 
4.0 I) 2.0 V 
0.1 I) 2.0 V 
0.05 I) 3.0 V 
0.05 f! 4.0 V 
0.05 f! 5.0 V 
0.01 @ 6.0 V 

;f~ 
, DO·7 

(40,0 mWJ 

0.01 f! 6.5 V 
0.01 f! 8.0 V 

4800 

.fl 

~ 
U 

Doubla·Slug 
B Paeka.a 

..~ 
DO-5 

lVA100A 00-7 10 f! 1 rnA 100 4.0 0.01 f! 9 V 171 Suffix denotes zener voltage tolerance: A- ±5%, s- ±2% 

Optoelectronics Division, TRW Electronic Components Group, 1207 Tappan Circle, Carrollton, TX 75006 12141323'2200 TWX-910-860-5958 

A·2094 For manufacturers' sales' offices, see yellow pages EEM 1985 



4800 DISCRETE SEMICONDUCTORS 4800 

Power. Speed. Packages. 
Varo offers you the best choice 
of silcon rectifiers and bridges. 

Epoxy Axial Epoxy Bridge: Integrated Schottky High Temp EPlHigh Very Fast HVSiIIcon: 
Lead:V3 VM,VE, 
Series;3a VS, VH, 
w/l00-2OOa VJ, VK Series; 
swge; 50v 1a-3Oa; 25v 
to 1(XX)v; to 1(XX)v; 
Fast Fast Recavery 
Recove!y (2OOns) 
(2OOns) 

© 1985 Varo SernioonduckJr 5929 

EEM 1985 

Bridge: IN, Barrier: VSB, Schottky: Schottky: Recowry: H, VA, VB, 
vr, W,R700 VSKSeries; VSKSeries; VHESeries; TG Series; VG, VF, 
Series; lOa 75Oma-6Oa; lOa to 75a; ]a to 70a; la to l6a; VCSeries; 
to36a; 2(XN 2Ovto45v; 2Ovto5ov; 5Ovto6OOr, 400vto 3mato2a; 
to 6OOr, Fast lJItra Fast UItJa Fast Fast 1(XX)v; 1kVto5OkV; 
Recavery Recove!y Rea:NeIy Rea:NeIy (lOOns) Fast 
(2OOns) « IOns) « IOns) (35-50ns) Recove!y 

(100-250 ns) 

VARD 

The World's 'Leading Rectifier Company 
For application infonnation, specs or.a sample device, caU214/487-4300 

'VAROSemiconductor, Box 469013, Garland, TX 75046-9013, Telex: 163-135 

For manufacturers' sales offices, see yellow pages 

HV Assemblies: 
H series; 
X-Ray; 
Pollution 
Control; 7kV 
to36OkV; 
Fast 
Recove!y 
(100-250 ns) 

A·2095 



A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design . 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
C:PU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (8 to 80 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFETjunction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (108 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (80 to 800 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 

M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
I'F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM. original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

(transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

, memory 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q ' 
QAM quadrature amplitude 

modulation , 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capaci~~nce 
RFI radio frequency mterference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR . solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (800 MHz 

to8 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (pf) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (8 to 80 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



4800 DISCRETE SEMICONDUCTORS 

HIGH VOLTAGE DISCRETES ___ ........ ----1.5 KV to 10 KV 
• 25 MA - 80 MA to 100 NS Recovery Time 

(Body Size .090" x .250") 
• 100 MA - 250 MA to 100 NS Recovery Time 

(Body Size .125" x .250") 
• 500 MA - 2 AMP to 100 NS Recovery Time 

(Body Size .200" x .250") 

HIGH VOLTAGE 
RECTIFIER STACKS 
Stacked High Voltage Discretes repotted to provide 
the PIV needed. Size made depending on Qperati ",,",-,',"'~"',"8"""''''' 
in air or oil media. 

HIGH or LOW VOLTAGE 
ASSEMBLIES 

_!UI!W ! 

~ar!ij 

'" 

_Ii • 
r .. 

• '!!UCn,,,ffSt!! 

• Mfijf:;JffC/fL1i 

Single bridge or multiple bridge configurations 
available or to your package criteria. Low voltage 
with or without MIL QPL Rectifiers. 

III~~ . ,. 

HIGH VOLTAGE 
MULTIPLIERS 
Multipliers made with number of stages to yield 
output to 150 KV+. 

, , , 

CUSTOM 
PACKAGING/PROCESSING 
.' Packaging can be tailored to characteristics 

and space . 
• Processing of discretes or assemblies can 

be to specs or MIL. 

• VOLTAGE 
MULTIPLIERS, INC. 

H 

, 8711 West Roosevelt - Visalia, CA 93291 - (209) 651·1402 - TLX 530484 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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5600 

A-2098 

TRANSFORMERS 5600 

TRANSFORMERS 

AUDIO-POWER 
COMMERCIAL-MIL 

~MICRO!!~~ 

Immediate Delivery Frpl11 Distributors 
See EEM Pages A·2184 to A·2197 
and Coil Section 1800 Page A·1241 

For manufacturers' sales offices, see yellow pages EEM 1985 



riTiTiil sBIBclion 
l.Ilill.U guidB 
POWER & CONTROL 

Sterling Transformer 

Superior Electric 

• Mil. Spec. 

EEM 1985 

A·2221· 
A'2223 

A·2226 

A·2233· A·2233· A.2254 
A·2255 A·2255 

A·2265· 
A'2267 

Iransformers-5GOO 

A·2191 
A·2197 

A·2226 A·2227 
A·2223 

A·2190 

For manufacturers' sales offices, see yellow pages 

A·2136· 
A·2143 

A·2150· 

A'2112 A·2112 

A'2099 



I riTilITlSBIdon 
lIlJllUguida 
POWER & CONTROL (cont'd) 

Thordarson Meissner A·2311 
A·2313 

Todd Systems A·2314· A'2314 A'2314 
A·2317· A·231S A'231S 

Toroid Corp. A·2318 
A·2319 

Torotel Products A·2323· A·2323 
A·232S' 

Torwlco Electronics A·2328' 
A'2329' 

Triad·Utrad A·2330· A·2336 A·2330 
A·2337 A·2331 

Ulveco A·2338 A'2339 
A·2339 

Wayne Transformer A·2340 A·2340 
A·2341 A·2341 

AUDIO, RF, SPECIAL 

A·2100 

transformers-5800 I 

A'231 0 

A·2314 A·2316 A·2317 A'2317 
A·231S 

A·2318 A·2319 
A·2319 

A·2320· 
A·2372 

A·2332 A·2336 A·2335 A·2333 A·2334· 
A·2334 A·2337 A·2337 

A·2339 A'2339 A·2339 A.2338 A·2339 
A·2339 

A·2340 A·2340 
A·2341 A·2341 

For manufacturers' sales offices, see yellow pages EEM 1985 



TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A·1166, B·1012, C·1028, 0·1016 
ASCII Code ... ',' ........................................................ 0·1087 
Batteries, Product Selection Guide .............................. ' ............ 0·1413 
Batteries & Fuel Cells, Characteristics ........................................ 0·1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C·1003 
Capacitors, Basic Formulas ................................................ A.1093 
Capac!tors, Miniglossary . : ..... : ........................................... A.1066 
Capacitors, Product Selection GUide ........................................ A·1003 
Circuit Boards (Printed) Product Selection Guide .............................. C·1099 
Coils, Chokes, Inductors, Product Selection Guide ............................. A·1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C·1863 
Connectors, Mini~lossary .................... :.' .... : ....................... C.1129 
Connectors, Termmals, & Sockets, Product Selection GUide ..................... C·ll05 
Crystals, OscilJators, Crystal & Piezoelectric Filters, Product Selection Gude ........ A·1309 
Delay Lines, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A.1459 
Discrete Semiconductors, Product Selection Guide ............................. A·2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. B·1015 
EBCDIC Code ........................................................... 0·1092 
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5600 TRANSFORMERS 5600 

abbott 
TRANSFORMERS 

60 H'z Power Transformers· 
SPECIFICATIONS 
INPUT PRIMARY: 115 VAC standard. 230 VAC' at 10% additional cost. Speclfy·by 
suffixing "A" to model number. 115/230 VAC dual input at 10% additional cost. 
Specify by suffixing "B" to model number. 
INPUT FREQUENCY: 50 to 400 Hz, 1 phase. 
REGULATION: 15% max. from no load to full load (6% on units size 8 and larger). 
SECONDARY VOLTAGE TOLERANCE: Within 5% of listed output voltage when 
measured at full load and 115 VAC input. 
INSULATION TEST: 1500 VAC. 
OPERATING TEMPERATURE: 800 C maximum ambient (700 C on units size 8 and 
larger). 
APPROXIMATE EFFICIENCY: Ranges from 80% to 90%. 
CONSTRUCTION: Commercial ~rade using Silicon Iron for core and heavy insulated 
synthetic film magnet wire with class "B" rating impregnated with a high quality 
insulating varnish having a class "H" rating. Other outputs and/or inputs 
available on request. 

Output Current (Amps) Weight 
'Output Volts Parallel Series Lbs. Model 

(F.L.) Connection Connection . Size Typ. Number 

5V Parallel 2.0 1.0 1 1.2 6B5·10 
lOV C.T. Series 3.0 1.5 2 1.5 6B5·15 

6.0 3.0 3 2.2 6B5·30 
12.0 6.0 4 3.0 6B5·60 
lS.0 9.0 5 4.3 6B5·90 
26.0 13.0 6 5.5 6B5·130 
32.0 16.0 7 7.0 6B5·160 
60.0 30.0 8 13.0 6B5.3OOl 

100.0 50.0 9 23.0 6B5·500 

6.3V Parallel 1.60 0.80 1 1.2 6B6·10 
12.6V C.T. Series 2.40 1.20 2 1.5 6B6·15 

4.80 2.40 3 2.2 6B6·30 
9.40 4.70 4 3.0 6B6·60 

14.4 7.20 5 4.3 6B6·90 
20.6 10.3 6 5.5 6B6·13O 
25.4 12.7 7 7.0 6B6·160 
48.0 24.0 8 13.0 6B6·300t 
95.0 47.5 9 23.0 . 6B6-~00t 

8V Parallel 1.20 0.60 1 1.2 6B8-10 
16V C.T. Series 1.80 0.90 2 1.5 6B8-15 

3.60 1.80 3 2.2 6B8-30 
7.60 3.80 4 3.0 6B8-60 

11.2 5.60 5 4.3 6BS-90 
16.2 8.10 6 5.5 6BS-13O 
20.0 10.0 7 7.0 6B8-160 

.37.5 18.75 8 13.0 6B8-300! 
75.0 37.50 9 23.0 6B8-600 

100.0 50.0 10 26.0 6B8-800 

10V Parallel 1.0 0.5 1 1.2 6B10-10 
20V C. T. Series 1.5 0.75 2 1.5 6B10-15 

3.0 1.5 3 2.2 6B10-30 
6.0 3.0 4 3.0 6B10·60 
9.0 4.5 5 4.3 6B10·90 

13.0 6.5 6 5.5 6BlO-130 
16.0 8.0 7 7.0 6B10-160 
30.0 15.0 8 13.0 6B10-300t 
60.0 30.0 9 23.0 6B10·600t 
85.0 42.5 10 26.0 6B10-850t 

100.0 50.0 11 36.0 6B10-1000t 

12V Parallel 0.82 0.41 1 1.2 6B12-1O 
24V C.T. Series .1.24 0.62 2 ' 1.5 6B12-15 

2.50 1.25 3 2.2 6B12·30 
5.0 2.50 4 3.0 6B12-60 
7.5 3.75 5 4.3 6B12-90 

10.82 5.41 6 5.5 6B12-130 
13.32 6.66 7 7.0 6B12-160 
25.00 12.50 8 13.0 6B12-300·· 
50:00 25.00 9 23.0 6B12-600t 
71.00 35.50 10 26.0 6B12-8506 100.00 50.00 11 36.0 6B12-120 t 

• Use Fig. 3 for layout tUse Fig. 4 for layout 

SIZE A B C D E F HOLE FIG. 
1 1.95 1.68 2.31 2.37 - 2.87 0.18 1 
2 2.26 1.93 2.68 2.81 - 3.12 0.18 1 
3 2.57 2.18 3.06 3.12 - 3.56 0.18 1 
4 2.81 2.43 3.37 2.25 2.12 2.70 0.2 x 0.37 2 
5 3.12 2.68 3.75 2.50 2.25 2.86 0.2 x 0.37 2 
6 3.44 2.93 4.12 2.75 2.37 2.98 0.2 x 0.37 3 
7 3.75 3.18 4.50 3.00 2.50 3.11 0.2 x 0.37 3 
8 5.25 3.87 4.37 4.37 I 2.85 3.75 0.26 x 0.4 3 or 4 
9 6.37 4.62 5.31 5.31 3.22 4.20 0.26 x 0.4 3 or 4 

10 6.37 4.99 5.31 5.31 3.60 4.58 0.26 x 0.4 3 or4 
11 7.50 5.37 6.25 6.75 3.60 4.85 0.26 x 0.4 3 or 4 

DIMENSIONAL TOLERANCE: ±0.06 except B IS max. 

ABBOTT TRANSISTOR LABORATORIES, INC. 

FIG. I, 2, 3 

Output Current (Amps) 
Output Volts Parallel Series 

(F.L.) Connection, Connection 

17V Parallel 0.58 0.29 
34V C.T. Series 0.88 0.44 

1.76 0.88 
3.52 1.76 
5.28 2.64 
7.64 3.82 
9.40 4.70 

17.65 8.8 
35.00 17.5 
50.00 25.00 
76.5 38.25 

20V Parallel 0.5 0.25 
40Y C. T. Series 0.74 0.37 

1.5 0.75 
3.0 1.5 
4.5 2.25 
6.5 3.25 
8.0 4.0 

15.0 7.50 
30.0 15.0 
42.5 '21.25 
65.0 32.50 

28V Parallel 0.36 0.18 
56Y C.T. Series 0.52 0.26 

1.06 0.53 
2.14 1.07 
3.20 1.60 
4.64 2.32 
5.70 2.85 

10.70 5.35 
21.43 10.71 
30.36 15.18 
4S.42 23.21 

44Y Parallel 0.22 0.11 
88V C. T. Series 0.34 0.17 

0.68 0.34 
.1.36 0.S8 
2;04 1.02 
2.94 1.47 
3.S2 1.81 
S.82 3.41 

13.64 6.82 
19.32' 9.S6 
29.54 14.77 

60Y Parallel 0.16 0.08 
120Y C. T. Series 0.250 0.125 

0.50 0.25 
1.0 0.50 
1.5 0.75 
2.16 1.08 
2.66 1.33 
5.00 2.50 

10.00 5.00 
14.16 7.08 
21.67 10.83 

OUTPUT 
SERIES 

~UT 3 . CONNECT L 

4 • 5 0 

PARALLEL • D 
CONNECT 
3 & 4. 
5 • 6' 

STANDARD Ii. "A" OPTiO:-.i 

Weight 
Lbs. 

Size Typ. 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
6 5.5 
7 7.0 
8 13.0 
9 23.0 

10 26.0 
11 36.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
6 5.5 
7 7.0 
8 13.0 
9 23.0 

10 26.0 
11 36.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 

"5 4.3 
6 5.5 
7 7.0 
8 13.0 
9 23.0 

10 26.0 
11 36.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
6 5.5 
7 7.0 
8 13.0 . 
9 23.0 

10 26.0 
11 36.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
6 5.5 
7 7.0 
8. 13.0 
9 23.0 

10 26.0 
11 36.0 

"13" OPTION 

Model 
Number 

6B17-10 
6B17-15 
6B17-30 
6B17-60 
6B17-90 
6B17-130 
6817-160 
6817-300' 
6817-600! 
6817-850 
6B17-130 t 

6820-10 
6820-15 
6820-30 
6B20-60 
6B20-90 
6B20-130 
6B20-160 
6B20-300' 
6820-600t 
6820-850t 
6B20-1300t 

6B28-10 
6828-15 
6B28-30 

~,~~~:~g 
6828-130 
6B28-160 
6B28-300' 
6B28-600' 
6B28-850' 
SB28-1300t 

SB44-10 
S844-15 
6B44-3O 
6B44-S0 
6B44-90 
6B44·130 
6844-160 
6B44-300' 
6B44-600' 
6844-850 
6844-1300t 

6860-10 
6860-15 
6B60·30 
6B60-60 
S8S0·90 
6B60-130 
6860-160 
6B60-300' 
6860·S00' 
6B60-850' 
6860-1300t 

OUTPUT 
SERIES 

-4 CONNECT 
4 • 5 
PARALLEL 

.':> CONNtCT 

3 • 4, 
5 • 6 

II/---.. 1 ~/---.. -1 ~/---.. 1 /'--. ].;l'.v < < T -< A'~ 
C C C -<- c 

-<.: - 4 / ). < /' ). -« /" ~" 
B'",,/" ~ >-'" >-:<: >-.~ <~ <1'.;?;;o ,~~, 

FIG. ~. FIG. 2 It FIG. 3 FIG. 4' 

Transformer DiY., Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. Telex:, 69-6282 . 
Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461-4411. Telex: 13-5332 • Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 
New England: (617) 272-5676· Florida: (305) 788-0845 • Southeast: (205) 881-2207 • E. Canada: (416) 675-6235 
MN, WI, NO, SO: (612) 786-7641 • lA, MO, NE, KS: (314) 839-0800 / 

A·2102 For manufacturers' sales offices, see yellow pages EEM 1985 
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5600 

abbott 
TRANSFORMERS 

SPECIFICATIONS 
INPUT PRIMARY, WYE: 120V L·Com. Suffix A 

WYE: 208V L-L Suffix B 
DELTA, 120V L-L Suffix C 
DELTA: 230V L-L Suffix E 
DELTA: 440V L·L Suffix F 

NOTE: To order a specific input voltage add suffix 
to model number. 
(EXAMPLE: 60 ( ) 15·200E has Input 230V L-L (3 wire 
DELTA». . 
INPUT FREQUENCY: 50 Hz to 60 Hz. 
OUTPUT: See specific models listed. 
OUTPUT VOLTAGE TOLERANCE: Within 5% when 
measured at full load and nominal VAC input. 

Output Per Phase 

TRANSFORMERS 

60 Hz 3 rzj Power Transformers 

REGULATION: 10% max. no load to full load. (6% on 
size 3 thru 6). 

INSULATION TEST: 1500 VRMS 

EFFICIENCY: Ranges from 90% to 95%. 

OPERATING TEMP.: +80oC ambient max. 

CONSTRUCTION: Industrial Grade (open frame): Spec· 
ify the letter "F" in the model number. (Example: 
60F 15-200 ( ) ). MIL-T-27D (Grade 5 Class S). Spec· 
ify the letter "M" in the model number. (Example: 
60M15-2oo ( ». NOTE: MIL-T-27D add .20 to Dim. A, 
B, C. Other inputs and/or outputs available. . 

Output Per Phase 

Delta: L to L (3 wire) 
WYE:'L to Com. (4 wire) 

WYE: Lt~ L 
(3 wire) 

Delta: L to L (3 wire)· WYE: L to L 

Model No. 

6D! )5·200( ) 
60 )5·450( ) 
60 )5-650( ) 
6D( )12-200( ) 
6D( )12.450i ) 
6D( 112-650 ) 
6D( 12·850 ) 
6D( 12-11oo( ) 
6D( )12-1500( ) 
6D( )15-200( ) 
6D( )15-450( ) 
6D( 115-650( ) 
60 15-850() 
60 15-1100( 
6D! 15·1500( I 
6D( )20-200( ) 
6D( )20-450( ) 
6D! )20-650( ) 
60 )20-850( ) 
60 )20-1100( ) 
6D( )20-1500( ) 

~BMAX-j n o ... 
@CD .... 

A MAX. :;::: 

oC; 

LOld Laid 
Volts Cumnt Volts Camnt 

R.M.S. (Amps) R.M.S. (Amps) 

5 13.30 8.66 7.70 
5 30.00 8.66 17.30 
5 43.30 8.66 25.00 

12 5.56 20.8 3.21 
12 12.50 20.8 7.21 
12 18.10 20.8 10.40 
12 23.60 20.8 13.60 
12 30.60 20.8 17.60 
12 41.70 20.8 24.00 
15 4.44 26.0 2.56 
15 10,00 
15 14.40 

26.0 5.77 
26.0 8.33 

15 18.90 26.0 10.90 
15 24.40 26.0 14.10 
15 33.30 26.0 19.20 
20 3.33 34.6 1.93 
20 7.50 34.6 4.33 
20 10.80 34.6 6.26 
20 14.20 34.6 8.19 
20 18.30 34.6 10.60 
20 25.00 34.6 14.40 

1.0 -I I--- C MAX. --l 
MAX. II ' I 

Size 
1 
2 
3 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 

wt. 
Lbs. 
(Typ.) 

14 
20 
28 
14 
20 
28 
42 
51 
67 
14 
20 
28 
42 
51 
67 
14 
20 
28 
42 
51 
67 

6D( 
60( 
60( 
50( 
60( 
60( 
6D( 
60( 
60( 
6D( 
6D( 
6D( 

6D( 
6D( 
6D( 
60( 
60( 
6D( 

Model No. 

)28-200( ) 
)28-450( ) 
)28-650( ) 
)28-850( ) 
)28-1100( 
)28·15OO( 
)48-200( ) 
)48-450( ) 
)48-650( ) 
)48-850( ) 
)48-1100( 
)48-15OO( 

)115·200( 
)1l5·450( 
)1l5·650( 
)llS·8S0( 
)1l5·nOO( 
)1l5·15OO( 

WYE: L to Com. (4 wire) (3 wire) 

LaId Load 
Volts Current Volts current 

R.M.S. (Amps) R.M.S. (Amps) 

28 2.38 48.5 1.37 
28 5.36 48.5 3.09 
28 7.74 48.5 4.47 
28 10.10 48.5 5.83 

) 28 13.10 48.5 7.56 
) 28 17.90 48.5 10.30 

48 1.39 83.1 .80 
48 3.13 83.1 1.81 
48 4.51 83.1 2.61 
48 5.90 83.1 3.41 

) 48 7.64 83.1 4.41 
) 48 10.40 83.1 6.02 

) 115 .58 200.0 .34 
) 115 1.30 200.0 .75 
) 115 1.88 200.0 1.09 
) 11S 2.46 200.0 1.42 

) 115 3.19 200.0 1.84 
) 115 4.35 200.0 2.51 

SIZE A B C D E 

, 6.10 4.10 4.62 4.10 3.10 

2 7.70 4.10 5.43 4.10 3.10 

3 7.70 5.10 5.43 5.10 4.10 

4 9.20 4.85 6.78 5.35 4.11 

5 9.20 5.35 6.78 5.85 4.61 U @"'-o .!§ 
8 11.00 5.35 8.13 5.60 4.36 .20 x .4 (4 PLS.) 

INPUT 

\ ,0f ;;1:A;'1 
@i DELTA I 

I I @)i OR I 
I WYE I 

0-L--":'-1 

OUTPUT 

T' 
~ 10 

ABBOTT TRANSISTOR LABORATORIES, INC. 

DIM. TOL.: E, F, G ±.06 

INPUT CONNECTION 
WYE: L-Com. 1,2,3 Line. 4 com. 
WYE: L-L 1, 2, 3 
DaTA: L-Ll,2,3 

OUTPUT CONNECTION 
WYE: L-Com. connect 6-8-10 Load 5-6, 7-6, 9-6 
DELTA: L-L Connect 6-7, 8-9, 5-10 Load 5,7,9 
WYE: L-L connect 6-10, 8-10 Load 5,7,9 

Transformer Oiv., Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. Telex: 69-6282 

Size 

1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 

F 

3.75 

4.00 

4.00 

5,24 

5.24 

5.40 

Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461-4411. Telex: 13-5332 • Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 
New England: (617) 272-5676 • Florida: (305) 788-0845 • Southeast: (205) 881-2207 • E. Canada: (416) 675-6235 
MN, WI, NO, SO: (612) ,786-7641 • lA, MO, NE, KS: (314) 839-0800 

Wt. 
Lbs. 
(Typ.) 

14 
20 
28 
42 
51 
67 

14 
20 
28 
42 
51 
67 
14 
20 
28 
42 
51 
67 

G 

4.81 

6.00 

6.00 

7.50 

7.50 

9.00 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2103 
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5600 TRANSFORMERS 

abbott 
TRANSFORMERS 

60 Hz·400 Hz MIL· T ·27D 
Transformers 

INPUT PRIMAR1: 
REGULATION: . 
SECONDARY VOLTAGE 

TOLERANCE: 
INSULATION TEST: 

. OPERATING TEMP.: 

CONSTRUCTION 

EFFICIENCY: 
ENVIRONMENT 

OPTIONS AVAILABLE: 

SPECI FICATIONS 

115 VAC, 50 to 65 Hz, 1 Phase 
10% no load to full load 

Within 3% when measured at 
full load and 115 VAC input 

1500 VAC 

115V, 400 Hz ±20 Hz, 1 Phase 
10% no load to full load 

Within 5% when measured at 
full load and 115 VAC input 

1500 VAC 
90°C maximum ambient 95°C maximum ambient 
operating temperature operating temperature 

To MIL·T·270, grade 4, class "S", To Mll·T·27D, grade 5, class "S", 
life "X", (10,000 hrs.) life "X", (10,000 hrs.) 
~~OO%~OO% ~~OO%~~% 

Encapsulated to meet Mll-STO·810C for vibration, shock, sand, dust, 
humidity, salt spraY,fungus, sunshine, rain, explosion, and altitude 
(to a vacuum). NOTE: for high altitude operation, encapsulate terminals. 
Other output voltages and 230 VAC input are available. Please consult 
our nearest office for complete information. 

Output Current (Amps) Weight Output Current (Amps) Weight 
Lbs. 
Typ. 

Output Volts Parallel Series 
(F.L.) Connection Connection Size 

5V Parallel 
10V C.T. 
Series 

6.3V Parallel 
12.6V C.T. 
Series 

8V Parallel 
16V C.T. 
Series 

10V Parallel 
20V C.T. 
Series 

12V Parallel 
24V C.T. 
Series 

17V Parallel 
34V C.T. 
Series 

·20V Patallel 
40v C.T. 
Series 

28V Parallel 
56V C.T. 
Series 

44V Parallel 
88V C.T. 
Series 

60V Parallel 
120V C.T. 
Series 

1.00 
3.00 
6.00 

12.00 
20.00 

0.80 
2.38 
4.76 
9.52 

20.00 

0.62 
1.86 
3.72 
7.44 

17.50 
20.00 

0.50 
1.50 
3.00 
6.00 

14.00 
17.00 

0.40 
1.20 
2.40 
4.80 

11.60 
14.16 

0.30 
0.88 
1.76 
3.52 
8.20 

10.00 
0.24 
0.72 
1.44 
2.88 
7.00 
8;5P 
0.18 
0.54 
1.08 
2.16 
5.00 
6.06 
0.10 
0.30 
0.60 
1.20 
3.16 
3.86 

0.08 
0.24 
0.48 
0.96 
2.32 
2.82 

0.50 EB 
1.50 FA 
3.00 GA 
6.00 HA 

10.00 JA 

0.40 EB 
1.19 FA 
2.38 GA 
4.76 HA 

10.00 JA 

0.31 EB 
0.93 FA 
1.86 GA 
3.72 HA 
8.75 JA 

10.00 KA 
0.25 EB 
0.75 FA 
1.50 GA 
3.00 HA 
7.00 JA 
8.50 KA 
0.20 EB 
0.60 FA 
1.20 GA 
2.40 HA 
5.80 JA 
7.08 KA 
0.15 EB 
0.44 FA 
0.88 GA 
1.76 HA 
4.10 JA 
5.00 KA 
0.12 EB 
0.36 FA 
0.72 GA 
1.44 HA 
3.50 JA 
4.25 KA 
0.09 EB 
0.27 FA 
0.54 GA 
1.08 HA 
2.50 JA 
3.03 KA 
0.05 EB 
0.15 FA 
0.30 GA 
0.60 HA 
1.58 JA 
.1.93 KA 
0.04 EB 
0.12 'fA 
0.24 GA 
0.48 HA 
1.16 JA 
1.41 KA 

Lbs. Model 
Typ. Number 

1.2 6C5-5 
2.2 6C5·15 
3.3 6C5-30 
4.7 6C5-60 
7.4 6C5-100 

1.2 6C6-5 
2.2 6C6-15 
3.3 6C6-30 
4.7 6C6-60 
7.4 6C6-126 

1.2 6C8-5 
2.2 6C815 
3.3 6C8·30 
4.7 6C8-60 
7.4 6C8-140 
9.8 6C8·160 

1.2 
2.2 
3.3 
4.7 
7.4 
9.8 

1.2 
2.2 
3.3 
4.7 
7.4 
9.8 

~.2 6C17·5 
2.2 6C17-15 
3.3 6C17·30 
4.7 6C17-60 
7.4 6C17-140 
9.8 6C17-170 
1.2 6C20-5 
2.2 6C20-15 
3.3 6C20·30 
4.7 6C20-60 
7.4 6C20-140 
9.8 6C20-170 
1.2 6C28-5 
2.2 6C28-15 
3.3 6C28-30 
4.7 .6C28-60 
7.4 6C28-140 
9.8 6C28·170 
1.2 6C44-5 
2.2 6C44-15 
3.3 6C44-30 
4.7 6C44-60 
7.4 6C44-140 
9.8 6C44-170 

1.2 
2.2 
3_3 
4.7 
7.4 
9.8 

Parallel Series 
Connection Connection Size 

1.40 
2_00 
5_00 
8_00 

24.0 
30.0 

1.11 
1.58 
4.00 
8.00 

19.0 
23.8 

0.874 
1.25 
3_12 
6.24 

15_0 
18.7 

0_70 
1.00 no 
5.00 

12.0 
. 15.0 

. 0.58 
0.84 
2.08 
4.16 

10.0 
12.5 

0.411 
0.588 
1.47 
2.S4 
7.e6 
8.82 
0.35 
0.50 
1.25 
2.50 
6.00 
7.50 

0.250 
0.356 
0.892 
1.78 
4.28 
5.3~ 

0.158 
0.226 
0.568 
1.12 
2.72 
3.40 

0.116 
0.166 
0.416 
0.82 
2.00 
2.50 

0.70 1 
1.00 2 
2.50 3 
4.00 4 

12.0 . 5 
15.0 6 

0.55 1 
0.79 2 
2.00 3 
4_00 4 
9.50 5 

11.9 6 
0.437 1 
0.625 2 
1.56 3 
3.12 4 
7.50 5 
9.35 6 

0.35 1 
0.50 2 
1.25 3 
2.50 4 
6.00 5 
7.50 6 
0.29 1 
0.42 2 
1.04 3 
2.08 4 
5.00 5 
6.25 6 

0.205 1 
0.294 2 
0.735 3 
1.47 4 
3.53 5 
4.41 6 
0.115 1 
0.250 2 
0.625 3 
1.25 4 
3.00 5 
3.75 6 
0.125 1 
0.178 2 
0.446 3 
0.89 4 
2.14 5 
2.68 6 
0.079 1 
0.113 2 
0.284 3 
0,56 4 
1.36 5 
1.70 6 

0.058 1 
0.083 2 
0_208 3 
0.41 4 
1.00 5 
1.25 6 

ABBOTT TRANSISTOR LABORATORIES, INC. 

0.26 
0.30 
0.47 
0.77 
1.6 
2.0 
0.26 
0.30 
0.47 
0.77 
1.6 
2.0 

0.26 
0.30 
0.47 
0.77 
1.6 
2.0 
0.26 
0.30 
0.47 
0.77 
1.6 
2.0 
0.26 
0.30 
0.47 
0.77 
1.6 
2.0 
0.26 
0.30 
0.47 
0.77 
1.6 
2.0 
0.26 

g::~ 
0.77 
1.6· 
2.0 
0.26 
0.30 
0.47 
0.77 
1.6 
2_0 

0.26 
0_30 
0.47 
0.77 
1.6 
2_0 

0.26 
0.30 
0.47 
0.77 
1.6 
2.0 

Madel 
Number 

4A5-7 
4A5-10 
4A5-25 
4A5-40 
4A5-120 
4A5·150 
4A6-7 
4A6-10 
4A6-25 
4A6-50 
4A6·120 
4A6-150 
4A8-7 
4A8-10 
4A8-25 
4A8-50 
4A8-120 
4A8-150 
4A10-7 
4A10-10 
4A10·25 
4A10-50 
4A10-120 
4A10-150 
4A12-7 
4A12-10 
4A12-25 
4A12-50 
4A12-120 
4A12-150 
4A17-7 
4A17-10 
4A17-25 
4A17-50 
4A17-120 
4A17-150 
4A20-7 
4A20-10 
4A20-25 
4A20-50 
4A20-120 
4A20·150 
4A28'7 
4A28-10 
4A28-25 
4A28-50 
4A28-120 
4A28-150 
4A44-7 
4A44-10 
4A44·25 
4A44-50 
4A44-120 
4A44-150 
4A60-7 
4A60-10 
4A60-25 
4A60-50 
4A60-120 
4A60-150 

MODEL 4A 

3§J§]J§1 
BASIC CIRCUIT SERIES CON"EenD PAULLEL CONN£CTED 

S~e ABC D 
EB 1.938 1.812 2.438 1.375 1.250 
FA 2.312 2.062 3.125 1.688 1.438 
GA 2.750 2.375 3.812 2.125 1.750 
HA. 3.062 2.625 4.250 2.297 1.859 
JA 3.562 3.062 4.875 2.625 2.125 
KA 3.938 3.375 5.250 3.000 2.438 

Dimension A, B c +0.000 -0.125. 
Dimension C = +0.000 -0.188 

F 

6-32x% 
6-32x% 
6-32x% 
8-32x% 
8-32x% 

10-32 x V:! 

Dimension 0, E = ±0.016 except size KA = 0.031 
Dimension f = ±0.062 

rr-- A'1l / ~i~,~'A. F C ~ r D -I / .062 l 3/8 ±1/16 I/PlNDDA. 
C±' I j", I' ... I 1 -''/ I T B I 

~~' -' .... .,3- E 1 I <\l I .070,){ 
(.,) 5 14 -I!) .1 ?\ ... 

, r 
SIZES EB, FA, GA, HA, lA, KK 

Size . ABC D F H K 
1 1.37 1.25 1.31 1.00 .87 .19 1.00 1.19 .16 4-40 
2 1.50 1.37 1.37 1.12 1.00 .19 1.06 1.25 .22 4-40 
3 1.75 1.5Q 1.56 1.25 1.00 .25 1.25 1.44 .35 6·32 
4 2.00 1.62 1.81 1.50 1.12 .25 1.50 1.69 .47 6·32 

, 5 '2.43 '2.00 2.10 1.93: 1.50 .25: - :1.90 .21 6·32 
2. 3 -: 2.23.4 8·3 

SIZES 1, 2, 3, 4 

sins 5. 6 

Transformer Dill., Western Offices: 639 S. Glenwood PI., Burbank, CA' 91506 (818) 841-3630. Telex: 69-6282 
Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461·4411. Telex: 13-5332 • Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 
New England: (617) 272·5676 • Florida: (305) 788-0845 - Southeast: (205) 881-2207 - E. Canada: (416) 675·6235 
MN, WI, NO, SO: (612) 786-7641 • lA, MO, NE, KS: (314)839-0800 

A-2104 For manufacturers' sales offices, see yellow pages EEM 1985 



.11 TRANSFORMERS 

abbott 
TRANSFORMERS 

60 Hz Transformers 
SPECIFICATIONS 

INPUT PRIMARY: 115 VAC, 60 Hz ±5 Hz, 
1 phase. 

REGULATION: 10% no load to full load. 
SECONDARY VOLTAGE TOLERANCE: 

Within 3% of listed output voltage 
when measured at full load and 115 
VAC input. 

CONSTRUCTION: To MIL-T-27D, grade: 
4 class: "S", Case: steel. 

ENVIRONMENT: To operate in 95°C max
imum ambient temperature. Encapsu
lated to meet MIL-STD-BIOC for vibra-

out~ut output Secondary Output Output 
VO Is Current OCR ohms Model Volts Current 
(F.L.) (Amp) Size (typical) Number (F.L.) (Amp) 

S.O 1.00 Al 0.33S 5PSCT 12.6 2.38 
2.00 A2 0.12 10PSCT 3.18 
3.00 A3 0.07 15PSCT 6.35 
4.00 A4 0.066 20PSCT 9.53 
6.00 AS 0.04 30PSCT 12.70 
S.OO A6 0.03 40PSCT 15.90 

16.00 A7 0.014 80PSCT 14 0.36 
6.3 0.79 Al 0.S3 SP6.3CT 0.72 

1.S8 A2 0.16 10.6:3CT 1.07 
2.38 A3 0.094 15P6.3CT 1.43 
3.16 A4 0.1 20P6.3CT. 2.15 
4.76 AS 0.06 30P6.3CT 2.86 
6.35 A6 0.059 40P6.3CT 5.72 

12.70 A7 0.02 80P6.3CT 8.59 
19.00 A8 0.0014 120P6.3CT 11.40 

S.O 0.67 Al 0.87 5PSCT 14.30 
1.25 A2 0.27 10P8CT 16 0.34 
1.SS A3 0.16 15PSCT 0.S8 
2.S0 A4 O.lS 20PSCT 0.94 
3.76 AS O.OS 30PSCT 1.25 
5.00 A6 0.079 40PSCT 1.S7 

10.00 A7 0.04 80PSCT 2.50 
15.00 AS 0.022 120PSCT S.OO 
20.00 A9 0.0072 160P8CT 7.50 

" 

10 0.50 Al 1.34 SP10CT 10.00 
1.00 A2 0.42 10PlOCT 12.50 
1.50 A3 0.23 ISP10CT lS.70 
2.00 A4 0.23 20P10CT -' 18 0.2S 3.00 AS 0.14 30P10CT 0.55 4.00 A6 0.11 40P10CT 0.83 S.OO A7 0.05 SOP10CT 1.11 12.00 A8 0.031 120PlOCT 1.67 16.00 A9 0.008 160P10CT 2.21 

----:-:-:c- 20.00 A10 0.02 200P10CT 4.44 
12.6 0.39 Al 2.06 SP12.6CT 6.68 

0.79 A2 0.65 10P12.6CT 8.89 
1.19 A3 0.4 lSPI2.6CT 11.10 
1.59 A4 0.34 20P12.6CT 16.70 

other standard models to 486V 

tion, shock, acceleration, sand, dust, 
humidity, saltspray, fungus, sunshine, 
rain, explosion, and altitude (to a 
vacuum). NOTE: For high altitude op
eration, encapsulate terminals. 

INSULATION TEST: 1750 VAC. 
SECONDARY: See output voltage and 

current of specific models listed. For 
50 Hz operation, reduce secondary 
current by 10% of ratings listed. These 
units are capable of 400 Hz operation; 
however, see Abbott's distinct line of 
miniature 400 Hz transformers. 

Secondary Output Output Secondary 
OCR ohms Model Volts Current OCR ohms 

Size (typical) Number (F.L.) (Amp) Size (typical) 

AS 0.2 30P12.6CT 20 0.2S Al 5.25 
A6 0.18 40P12.6CT 0.50 A2 1.S4 
A7 0.07 80P12.6CT O.7S A3 0.9 
A8 0.041 120P12.6CT 1.00 A4 O.SS 
A9 0.03S 160P12.6CT 1.S0 AS 0.4 
A10 0.027 200P12.6CT 2.00 A6 0.43 

4.00 A7 0.19 
Al 2.95 SP14CT 6.00 A8 0.120 
A2 0.74 lOP14CT 8.00 A9 0.070 
A3 0.6 15P14CT 10.00 A10 0.066 
A4 0.4 20P14CT 15.00 All 0.026 
AS 0.23 30P14CT 

22 0.22 Al 7.3 A6 0.19 40P14CT 
A7 0.1 80P14CT 0.45 A2 1.9 
AS 0.055 120P14CT 0.6S A3 1.2 
A9 0.042 160P14CT 0.91 A4 0.9S 
Ala 0.029 200P14CT 1.36 AS O.SS 

1.82 AS 0.S7 
Al 3.35 5P1SCT 3.64 A7 0.25 
A2 LOS 10P16CT S.4S AS 0.125 
A3 0.67 lSP16CT 7.27 A9 0.092 
A4 0.S2 20P16CT 9.10 A10 0.073 
AS 0.28 30P16CT 13.60 All 0.031 
A6 0.28 4OP16CT 25 0.20 Al S.23 
A7 0.12 SOP16CT 0.40 A2 2.S5 
A8 0.072 120P16CT 0.60 A3 1.4 
A9 0.046 160P16CT 0.80 A4 1.37 
A10 0.034 200PlSCT 1.20 AS 0.7 
All 0.02 300P16CT 1.60 A6 0.67 

3.20 A7 0.3 Al 4.65 5P18CT 
A2 1.42 10P1SCT 4.80 A8 0.lS2 
A3 0.78 lSP18CT 6.40 A9 0.11 
A4 0.62 20P1SCT 8.00 A10 0.079 
A5 0.38 30P1SCT 12.00 All 0.042 
A6 0.36 40P18CT 2S O.lS Al 11.4 
A7 0.16 .80P18CT 0.36 A2 3.0 
A8 0.08 120P18CT 0.S4 A3 1.9 
A9 0.060 160P18CT 0.71 A4 1.6 
Ala 0.04 200P18CT 1.07 A5 0.94 
All 0.022 300P18CT 1.43 A6 0.90 

rF::,:1]/ /. . ~~~ OIA. 13/8!-· D±'II'i / r 8 FULL THO. "11' , / . 

i '062 • .o05~i-----------1-+ ! PIN DIA. : 3-
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'---'----i-----1 ____ ---Ll .;~:~:5~ =}-

Model 
Number 

SP20CT 
10P20CT 
lSP20CT 
20P20CT 
3OP20CT 
40P20CT 
80P20CT 
120P20CT 
160P20CT 
200P20CT 
300P20CT 
5P22CT 
lOP22CT 
15P22CT 
20P22CT 
30P22CT 
40P22CT 
80P22CT 
120P22CT 
160P22CT 
200P22CT 
300P22CT 
SP25CT 
10P25CT 
lSP25CT 
20P25CT 
30P2SCT 
4OP2SCT 
80P25CT 
120P2SCT 
160P2SCT 
200P25CT 
300P2SCT 
SP28CT 
1 ()P28CT 
lSP2SCT 
20P28CT 
30P2SCT 
40P28CT 

Size B C D E F G Model Type Weight Lbs. (Max.) Primary DCR (ohms typical) 
Al 1lI2 1"A 2% IX. 1lI4 6·32 
A2 13(4 2X. 20/. 11/. 11k 6-32 

5P 1.0 86 
~op 1.5 36 

A3 17/. 2% 31/. 11/4 1"A 8-32 15P 2.0 24 
A4 2 2% 31/. 1'h 1"A 8-32 20P 2.5 15 
AS 21/s 2'X. 31/2 1'h 2 8-32 30P 3.0 8.5 
A6 21/4 2'X. 31/2 1% 2 8·32 40P 3.3 6.7 
A7* 2% 31/s 41/s 2 21/4 S-32 80P 5.0 3.7 
AS' 27/. 3K. 41/2 21/. 2'h 10-32 
A9' 31/. 3"A 4~. 2K. 2"A 10-32 

~~OP 6.S 1.9 
160P 8.2 1.6 

A10' 3% 4X. S1f4 2% 3 1f.-20 200P 10.S i.1 
All' 3~. 4'X. 6 2"A 31f2 1/4-20 300P 17.0 0.5 

, See Fig. 2 for header configuration used on any umt with output current greater than 10 amps. 

ABBOTT TRANSISTOR LABORATORIES, INC. 
Transformer Oiv., Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. Telex: 69-6282 

o~:rt~t f:1fe~\ Secondary 
OCR ohms Model 

(F.L.) (Amp) Size (typical) Number 
28 2.86 A7 0.4 80P28CT 

4.29 A8 0.205 120P2SCT 
5.72 A9 0.lS0 160P2SCT 
7.10 A10 0.11 200P28CT 

10.70 All 0.046 300P2SCT 

31 0.16 Al 13.8 SP31CT 
0.32 A2 3.8 lOP31CT 
0.48 A3 2.2 lSP31CT 
0.64 A4 2.2 20P31CT 
0.97 AS 0.96 30P31CT 
1.29 A6 0.95 40P31CT 
2.SS A7 0.45 SOP31CT 
3.87 A8 0.31 120P31CT 
5.17 A9 0.166 160P31CT 
6.40 A10 0.12 200P31CT 
9.67 All 0.OS4 300P31CT 

35 0.14 Al 17.6 5P3SCT 
0.29 A2 4.5 lOP35CT 
0.43 A3 3.0 15P35CT 
0.57 A4 2.4 20P3SCT 
0.S6 A5 1.4 30P3SCT 
1.14 A6 1.32 40P3SCT 
2.2S A7 0.5 80P3SCT 
3.43 A8 0.35 120P35CT 
4.S7 A9 0.240 160P3SCT 
S.71 AlO 0.17 200P3SCT 
S.59 All 0.072 300P35CT 

39 0.13 Al 19.7 SP39CT 
0.26 A2 6.3 10P39CT 
0.3S A3 3.5 15P39CT 
O.Sl A4 3.6 20P39CT 
0.77 AS 1.62 30P39CT 
1.03 A6 1.5 4OP39CT 
2.05 A7 0.7 SOP39CT 
3.07 A8 0.342 120P39CT 
4.10 A9 0.270 160P39CT 
5.12 A10 0.18 200P39CT 
7.69 All 0.08 300P39CT 

F19.2 

TYPICAL CIRCUIT DIAGRAM 

'-----1.5 
PRIMARY SECONDARY 

Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461-4411. Telex: 13-5332 • Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 
New England: (617) 272-5676· Florida: (305) 788-0845· Southeast: (205) 881-2207 • E. Canada: (416) 675-6235 
MN, WI, NO, SO: (612) 786-7641 • lA, MO, NE, KS: (314) 839-0800 . 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2105 
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400 Hz Transformers TRA 11""t.r-"""'r"\,IlIlir""'r""\"'" 

abbott 
SPECIFICATIONS 
Input Primary Environment 

115V, 400 Hz ±20 Hz, 1 phase Encapsulated to meet MIL-STD-8lOC, including vibration, 
Regulation ambient temperature, ot 85°C, shock, sand, dust, hu-

10% no load to full load midity, saltspray, fungus, sunshine, rain, explosion, and 

Secondary Voltage Tolerance altitude (to a vacuum). 

Within 5% when measured at full Output Secondary 
load and 115 VAG input See voltage and current of specific models listed. 

Construction 
To MIL-T-27D, grade 5, class: "S" Other models are available. Contact our nearest office for com· 
Molded Diallyl Phthalate plete information. 

Out- Output Sec. Out· Output Sec. Out- Output Sec. Out· Output Sec. 
put Current OCR Model put Current OCR Model put Current OCR Model Itut Current 'OCR Model 
Volts (Amps) Size (ohms) Number. Volts (Amps) Size (ohms) Number Volts (Amps) Size (ohms) Number olts (Amps) Size (ohms) Number. 

5.0 0.400 A 0.60 2E5CT . 16 0.125 A 6.6.3 2El6CT 31 0.064 A 25.6 2E31CT 63 0.031 A 100.0 2E63CT 
1.200 B 0.1446E5CT 0.375 B 1.58 BElSCT 0.192 B 5.71 6E31CT 0.095 B 24.9 6E63CT 
3.000 C 0.046 15E5CT 0.940 C 0.54 15El6CT 0.485 C 1.62 15E31CT 0.238 C 6.51 15E63CT 
4.800 0 0.040 24E5CT 1.500 D 0.35 24E16CT 0.717 D 1.27 24E31CT 0.380 D 5.35 24E63CT 

16.000 E2 0.009 80E5CT 5.000 E U.05 80E16CT 2.470 E 0.18 80E31CT 1.270 E 0.71 80E63CT 
35.000 F2 0.012 175E5CT 10.900 F2 0.025 175E16CT 5.S50 F O.OSl 175E31CT 2.770 F 0.20 175ES3CT 

S.3 0.317 A LOS 2ES.3CT 18 0.111 A 9.00 2E18CT 35 0.057 A 29.5 2E35CT 70 0.028 A 139.0 2E70CT 
0.950 B 0.24 6E6.3CT 0.333 B 2.21 SEl8CT 0.171 B 6.89 6E35CT 0.085 B 27.1 SE70CT 
2.380 C 0.088 15E6.3CT 0.832 C 0.74 15E1SCT 0.428 C 2.2S 15E35CT 0.214 C 9.4 15E70CT 
3.S00 D 0.107 24ES.3CT 1.330 D 0.40 24E18CT 0.SS5 D 1.70 24E35CT 0.342 D 8.10 24E70CT 

12.800 E2 0.016 SOES.3CT 4.450 E ·O.OS 80ElSCT 2.280 E 0.28 80E35CT 1.140 E O.SO SOE70'CT 
27.S00 F2 0.019 175ES.3CT 9.700 F 0.027 175El8CT' 5.000 F 0.098 175E35CT 2.500 F 0.25 175E70CT 

8.0 0.250 A 1.S3 2ESCT 20 0.100 A 10.9 2E20CT 39 0.051 A 3S.S 2E39CT 80 0.025 A 163.0 2E80CT 
0.750 B 0.396 6ESCT 0.300 B 2.7S 6E20CT 0.154 B 9.39 6E39CT 0.075 B 39.0 6E80CT 
1.8S0 C 0.135 15ESCT 0.750 C 1.4 15E20CT 0.3S4 C 2.54 15E39CT 0.198 C 13.4 15ESOCT 
3.000 D 0.140 24ESCT 1.200 0 0.48 24E20CT 0.615 0 2.20 24E39CT 0.300 D 9.0 24ESOCT 

lO.OOO E2 0.017 80ESCT 4.000 E 0.09 80E20CT 2.050 E 0.32 80E39CT 1.000 E 0.92 SOE80CT 
. 22.000 F2 0.010 175E8CT S.750 F 0.020 175E20CT 4.4S0 F 0.110 175E39CT 2.1S0 F 0.34 175ESOCT 

10.0 .0.200 A 2.50 2E10CT 22 0.091. A 14.6 2E22CT 43 0.046 A 44.3 2E43CT 90 0.022 A 218.0 2E90CT 
0.600 B 0.5S7 6ElOCT 0.273 B 2.S0 6E22CT 0.139 B 10.25 6E43CT 0.067 B 41.0 6E90CT 
1.500 C 0;27 15ElOCT 0.680 C 0.92 15E22CT 0.348 C 2.S5 15E43CT 0.166 C 15.9 15E90CT 
2.400 D 0.180 24ElOCT 1.090 D 0.63 24E22CT 0.556 D 2.42 24E43CT 0.267 D 12.5 24E90CT 
8.000 E 7.2 SOElOCT 3.630 E 0.12 SOE22CT 1.860 E 0.35 SOE43CT 0.S90 E 1.08 SOE90CT 

17.500 F2 0.020 175E10CT 7.900 F 0.020 175E22CT 4.060 F 0.114 175E43CT . 1.940 F .0.3S 175E90CT 
12.S 0.158 A 4.10 2E12.6CT 25 O.OSO A 20.4 2E25CT 48 0.041 A 57.0 2E48CT 100 0.020 A 283.0 2E100CT 

0.475 B 0.99 6El2.SCT 0.240 B 3.60 6E25CT 0.125 B 15.30 6E4SCT 0.060 B 59.5 6ElOOCT 
·1.1S0 C 0.32 15E12.6CT 0.600 C 1 .. 3 15E25CT 0.312 C 4.05 15E4SCT 0.150 C 16.8 15E100CT 
1.900 D 0.225 24El2.6CT 0.900 D 0.6S 24E25CT 0.500 D 3.27 24E48CT 0.240 D 14.4 24ElOOCT 
6.350 E 0.030 80El2.6CT 3.200 E 0.13 80E25CT 1.660' E 0.40 SOE4SCT O.SOO E 1.64 SOElOOCT 

13.900. F2 .0.021 175E12.6CT . 7.000 F 0.042 175E25CT 3.650 F 0.160 175E48CT 1.750 F 0.52 175ElOOCT 
14.0 0.142 A 5.59 2El4CT 28 0.071 A 30.0 2E2SCT 55 0.036 A S9.0 2E55CT 110 O.OlS A 392.0 2EllOCT 

0.428 B 1.11 6El4CT 0.214 B 4.20 6E2SCT 0.109 B 17.30 6E55CT 0.054 B 62.3 6EllOCT 
1.070 ·C 0.35 15E14CT 0.535 C 1.83 15E28CT 0.262 C 7.2 15E55CT 0.136 C 22.1 15E110CT 
1.720 D 0.32 24E14CT 0.S55 D 0.98 24E28CT 0.435 D 3.S3 24E55CT 0.21S D 19.5 24E110CT 
5.600 E 0.04 80El4CT 2.850 E 0.14 80E28CT 1.450 E 0.67 80E55CT. 0.728 E 2.03 80EllOCT 

12.500 F2 0.022 175E14CT '.6.250 F 0.043 175E2SCT 3.170 F 0.196 175E55CT 1.590 F 0.72 175EllOCT 

Dim. Tol. = 
.062\ rr H jh r- J ~ 

SIZE G H J K L M N .v r'll DIA. r K ., 3/32 11 :~: A .S7 .74 .78 .55 .68 ~, ~, Fraction ±~2' 
B 1.25 1.19 .S8 .94 1.00 l/4 xx = ±0.015, ff[] fT~ 8, Q C 1.43 1.24 1.27 .99 1.1S l/4 xxx = ±0.005 

1/4 bottOM 3 0 ---L 
.- 01 G L.. .... ~ .$= 4 0 1/4 0 1.47 1.28 1.40 1.03 1.22 lf4 NOTE: 

I L t---"" 1 • SO -!T E 2.31 1.52 1.75 1.02 1.S1 lf2 DIMENSIONS G & H 
THIU HOLE../ 4 /-.20 MAX. . T 

E2 2.31 1.52 1.75 1.02 1.81 112 0/4 MEASURED AT TOP. 
.fl6 DIA. F 2.75 2.71 2.31 2.21 2.25 3A - OF TRANSFORMER 2 ~LS. SIZE A F2 2.75 2.71 2.31 2.21 2.25 % 1 rr: 1J:rva r J11F~~~' rr= 1tr1/8 r J h1= Ir~ ful/4 I J *-3/16 

-I 3/8 rI 3/1' Ira" ~ It 8 1] Ira ]. ,I. G.L ":~!:'M ...L s~o~ ~ G L "otto'" T;J; 3 0 --.i G L hllom .010 2 0 ~ 
,j •• 111.... ·OIA. 30M l!:: tiiI 3 0 -ilf TYP. 12:: 4 ci ~TYP. i L£!.. 18::5= 

THIU HOLE ~ ~ .062 D~ -T ,HIUHOLE '\'J ~ .0.2 DIA. ,. ...j 1---.20 MAX. T 
.~'~~A. .20 MAX. SIZE B .1160IA. .20 MAX. 'HIU HOLE 

2 PLS. SIZE C.O .169 DIA. 2 PLS • SIZE E. F 

• 010~'dF H ib r J 11- TY,PICAl CIRCUIT DIAGRAM ..0 1-1/4 D/A. ~1 1/4 '1 1/4 

JI~ 
MOOEL WEIGHT PRIMARY OCR 
TYPE Ibs. (max) ohms (typical) 

~EJ rn~" D:~ 2E 0.06 201 
G L hilom 'OIA 3 0 ~ 6E 0.15 61 V 01 1= ,I.. . .. 0 . .- . iL S0'h- 15E 0.2S 14 

.20MAX.-l1- -l ~.U MAX. T 
2 t ® 

24E 0.32 12 
SOE O.SO 2.0 

.~::':.I~~L~ PLS. SIZE n. F2 PRIMARY SECONDARY 175E 2.2 0.7 
OTHER STANDARD MODELS TO 1200V. 

ABBOTT TRANSISTOR LABORATORIES, INC. 
Transformer Div., Wllstern Offices: 639 S. Glenwood PI .. , Burbank, GA 91506 (818) 841-3630. Telex: 69-6282 
Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461-4411. Telex: 13-5332 • Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 
New England: (617) 272-5676 • Florida: (305) 788-0845 • Southeast: (205) 881-2207 • E. Canada: (416) 675-6235 
MN, WI, NO, SO: (612) 786-7641 • lA, MD, NE, KS: (314) ·839-0800 

A·2106 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

abbott 
TRANSFORMERS 

400 Hz Power Toroid 
Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 115V, 400 Hz ±20 Hz, 1 phase for 230V operation add the 
suffix "A" 

REGULATION: 5% or less, no load to full load 

SECONDARY VOLTAGE TOLERANCE: Within 5% when measured at full load and 
115 VAC input 

INSULATION TEST: 1000 VAC 

OPERATING TEMPERATURE: MODEL TM 900 t Maximum ambient/MODEL TF BOoC 
Maximum ambient 

APPROXIMATE EFFICIENCY: 90% to 95% 

OUTPUT SECONDARY: See voltage and current of specific models listed 

CONSTRUCTI ON: MODEL TF - Open frame, Industria I Grade with Teflon leads 6" long 
MODEL TM - to meet MIL-T-27D, Grade 5, Class 5, MIL-type Designation TF5S03ZZ 

OPTIONS: "A" option is for 230V input primary_ Add suffix "A" to model number 
(Le_ TFlO-1A)_ "c" option is for center tapped output_ Add suffix "c" to model 
number (Le_ TFlO-1C) 

Output Model No_ Output 
Volts Current 
(F_L.) TM TF (Amps) Size VA 

5V TM1-1 TFl·1 3_00 1 15 
TM1·2 TFl-2 5.00 2 25 
iMl-3 TFl-3 10.00 3 50 

7V TM2·1 TF2-1 2.14 1 15 
TM2·2 TF2-2 3.57 2 25 
TM2·3 TF2-3 7.14 3 50 
TM2·4 TF2·4 10.00 4 70 

lOV TM3·1 TF3·1 1.50 1 15 
TM3-2 TF3·2 2.50 2 25 
TM3-3 TF3-3 5.00 3 50 
TM3-4 TF3·4 7_50 4 75 
TM3-5 TF3·5 10_00 5 100 

12V TM4-1 TF4-1 1.25 1 15 
TM4·2 TF4-2 2.08 2 25 
TM4-3 TF4-3 4.17 3 50 
TM4·4 TF4-4 6.25 4 75 
TM4-5 TF4-5 B.33 5 100 

14V TM5-1 TF5·1 1.07 1 15 
TM5-2 TF5-2 1.79 2 25 
TM5-3 TF5-3 3.57 3 50 
TM5-4 TF5-4 5.36 4 75 
TM5·5 TF5-5 7.14 5 100 

Output Model No. 
Volts 
(F.L.) TM TF 

17V TM6-1 TF6-1 
TM6-2 TF6-2 
TM6-3 TF6-3 
TMS-4 TF6-4 
TMS·5 TFS-5 

24V TM7-1 TF7-1 
TM7-2 TF7-2 
TM7-3 TF7-3 
TM7-4 TF7-4 
TM7-5 TF7-5 

28V TMB-1 TFB-1 
TMB-2 TFB-2 
TMB-3 TFB-3 
TM8-4 TFB-4 
TMB-5 TFB-5 

34V TM9-1 TF9-1 
TM9-2 TF9-2 
nl.~-3 TF9-3 
TM9-4 TF9-4 
TM9-5 TF9-5 

115V TMlO-1 TFlO-1 
TM10-2 TFlO-2 
TM10-3 TFlO-3 
TMlO-4 TFlO-4 
TMlO-5 TFlO-5 

MODEL TF 

Output 
Current 
(Amps) Size VA 

O.BB 1 15 
1.47 2 25 
2.94 3 50 
4.41 4 75 
5.BB 5 100 

0_63 1 15 
1.04 2 25 
2.0B 3 50 
3.13 4 75 
4.17 5 100 

0.54 1 15 
0.B9 2 . 25 
1.79 3 50 
2.68 4 75 
3.57 5 100 

0.44 1 15 
0.75 2 25 
1.47 3 50 
2.21 4 75 
2.94 5 100 

0.13 1 15 
0.21 2 25 
0.43 3 50 
0.65 4 75 
0.B7 5 100 

STANDARD & OPTION A 

SIZE 1 2 
MODEL TM TF TM TF 
DIM A 1.62 1.50 1.75 1.S3 
DIM B 0.95 0.95 1.00 1.00 
WT. (LB. MAX.) 0.26 0.17 0.33 0.25 
INSERT 6-32 - 8-32 -

,\.152 OIA. HOLE r- B .., 

~"'n ,I 
~::: ~~ 

3 
TM TF 

2.13 2.00 
1.10 1.10 
0.52 0.38 
8-32 -

e IN. BRN 
I4IN-)I 

MODEL TF 

4 
TM 

2.13 
1.30 
0.66 

10-32 

TF TM 

2.00 2.38 
1.30 1.60 
0.52 1.1 

- 10-32 

DIMENSIONAL TOLERANCE: Model TM ±.03; Model TF Dim A, B Max. 
'Terminal Spacing is 0.35. 

ABBOTT TRANSISTOR LABORATORIES, . INC, 

5 
TF 

2.25 
1.60 
0.79 

-

Transformer Div., Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. Telex: 69-6282 

~ 
C;PUT 

VEl 

OPTION C ERG 3 

CT 5 
GRill 

4 
VEl 

OUTPUT 

Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 461-4411. Telex: 13-5332 • Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 
New England: (617) 272-5676 • Florida: (305) 788-0845 • Southeast: (205) 881-2207 • E. Canada: (416) 675-6235 
MN, WI, NO, SO: (612) 786-7641 • lAo MO, NE, KS: (314) 839-0800 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2107 



5600 

abboll 
TRANSFORMERS 

TRANSFORMERS 

400Hz 3 0 
Power Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 

WYE: (4 wire) Line to Common 115 VAC 
WYE: (3 wire) Line to Line 200 VAC 
DELTA: (3 wire) Line to Line 115 VAC 

(see option "A") 
DELTA: (3 wire) Line to Line 200 VAC 

(see option "8") 
INPUT FREQUENCY: 400 Hz ±20 Hz. 
OUTPUT: See specific models listed. 
OUTPUT VOLTAGE TOLERANCE: Within 

5% when measured at full load and 
nominal VAC input. 

REGULATION: 10% no load to full load. 

INSULATION TEST: 1500 VRMS, 
EFFICIENCY: Ranges from 90% to 95%. 
OP.ERATING AMBIENT TEMPERATURE: 

80eC Maximum 
TEMPERATURE RISE: Less than 50°C. 
CONSTRUCTION: To MIL-T-27D, Grade 5, 

class "S". 
ENVIRONMENT: Encapsulated to meet 

MIL-STD-810C, including vibration, 
temperature to 80c C, shock, sand, dust, 
humidity, saltspray, fungus, sunshine, 
rain, explosion. Note: For high altitude 
operation encapSUlate terminals. 

OUTPUT PER PHASE 
DELTA: L to L (3 wire) - WYE: L to COM. (4 wire) WYE: L to L (3 wire) 

Model Number Volts RMS Load Current (Amps) Volts RMS 
._----,-

Load Current (Amps) Size 
Weight 

Lbs. Max. 

405·90 5 6.00 8.66 3.47 
405·120 5 8.00 8.66 4.62 
405·150 5 to.OO 8.66 5.78 
405·200 5 13.34 8.66 7.70 
4012·90 12 2.50 20.8 1.45 
4012·120 12 3.34 20.8 1.93 
4012·150 12 4.17 20.8 2.41 
4012·200 12 5.56 20.8 3.21 
4012·270 12 7.50 20.8 4.33 
4012.375 12 10.42 20.8 6.02 
4015·90 15 2.00 26.0 1.16 
4015-120 15 2.67 26.0 1.54 
4015·150 15 3.34 26.0 1.93 
4015·200 15 4.45 26.0 2.57 
4015·270 15 6.00 . 26.0 3.47 
4015·375 15 8.34 26.0 4.82 
4020·90 20 1.50 34.6 0.87 
4020·120 20 2.00 I 34.6 1.16 
4020.,150 20 2.50 34.6 1.45 
4020·200 20 3.34 34.6 ·1.93 
4020·270 20 4.50 34.6 2.60 
4020·375 20 6.25 34.6 3.61 
4028·90 28 1.08 48.5 0.62 
4028·120 28 1.43 48.5 0.83 
4028·150 28 1.79 48.5 1.03 
4028·200 28 2.38 48.5 1.38 
4028·270 28 3.22 48.5 1.86 
4028·375 28 4.47 48.5 2.58 
4048·90 48 0.63 83.1 0.36 
4048·120 48 0.84 83.1 0.49 
4048·150 48 1.05 83.1 0.61 
4048·200 48 1.39 83.1 0.81 
4048·270 48 1.88 83.1 1.09 
4048·375 48 2.61 83.1 1.51 
40115·90 115 0.26 200 0.15 
40115·120 115 0.35 200 0.20 
40115·150 115 0.44 200 0.25 
40115·200 115 0.58 200 0.34 
40115·270 115 0.79 200 0.45 
40115·375 115 1.09 200 0.63 

Option "A" - To order DELTA Input 115 VA.C L·l, Add suffix "A" to Model No. e.g. 405·90A 
Option '''B'' - To.order O.ELTA input 200 VAC L·l, Add suffix "B" to Model No. e.g. 405·90B 

Size A B .C D E 

1 2.90 2.40 1.45 2.50 2.00 
2 2.90 2.70 1.55 2.50 2.30 
3 3.65 2.80 1.70 3.15 2.30 
4 3.65 3.00 1.70 3.15 2.50 
5 3.65 3.00 1.95 3.15 2.50 
6 4.95 3.20 1:90 4.45 2.70 

Size F G H J K 

1 .20 .45 .85 .20 6·32 

L~~l r1F¥: ~ ~.30MAX' I /~~NSERT 
(~ : ~~~: H ~'~' 

2= 64 
63 

A 0 
62 .40 

~ 
.090 

TYP. ell OIA. 

t~n c_ 

2 .20 .45 .85 .20 6·32 
3 .25 .82 1.22 .20 8·32 
4 .25 .82 1.22 .20 8·32 INPUT CONNECTION: OUTPUT CONNECTION: 

WYE, 115V to Com 1, 2, 3 Line 4 Com WYE, L·Com Connect 6·8·10 Load 
WYE, 200V L·L 1,.2, 3 5-6,7·6,9·6 
DELTA 115V or 200V L·L 1, 2, 3 DELTA L·L Connect 6·7, 8·9, 5·10 

Load 5, 7, 9 
WYE, L·L Connect 6·10, 8·10 Load 

ABBOTT TRANSISTOR LABORATORIES, INC. 5,7,9' 

5 .25 .82 1.22 .20 8·32 
6 .25 1.47 1.87 .20 8·32 

DIMENSIQNAL TOL.: 0, E ±0.02; .all others ±0.04 

1 1.3 
2 1.6 
3 2.3 
4 2.4 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 
1 1.3 
2 1.6 
3 2.3 
4 2.4 
5 2.8 
6 3.8 

J1 G 
-, 

~ 
." 5el 

6Gl 
7el .40 
Bel TYP. 

9 Ell 
.0 III 

-" 

fU 
6 B .0 

OUTPUT 

,~' 
3 

Transformer Div., Western Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. Telex: 69-6282 
Eastern: 520 Main St., Ft. Lee, NJ 07024 (201) 4~1-4411. Telex: 13-5332 0 Southwest: 710 Kindred Lane, Richardson, TX 75080 (214) 437-0697 
New England: (617) 272-5676 0 Florida: (305) 788-0845 0 Southeast: (205) 881-2207 0 E. Canada: (416) 675-6235 
MN, WI, ND, SD: (612) 786-7641 0 lA, MO, NE, KS: (314) 839-0BOO 

A-210B For manufacturers' .sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

.ALLEN .AVIONICS, INC. 
224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 516·248·8080 OR 516·747·5450 

HUM ELIMINATOR HEC1000 

• FLAT - DC to 10 MHz ELIMINATES HUM 
AND OTHER 
INTERFERENCE 

• For Color and Black & White 

in Video Lines 
caused by 
differences in 
Ground 
Potential 

Impedance 
Connectors 
Bandwidth 
Hum Reduction 
Dimensions 
Weight 
Insertion Loss 

• No Low Frequency or 
High Frequency Roll-Off 

• No Differential Gain Distortion 
• No Differential Phase Distortion 
• Passive Device - Failure Free 
• Reversible 
• Small Compact Package 
• Low Price 

75 ohms, unbalanced 
Type BNC 
DC to 10 MHz (0.6 dB @ 10 MHz) 
to 50 dB depending on system 
5.3" x 4.0" x 2.0" (135 x 102 x 51 mm) 
Approx. 3 Ibs. (1.36kg) 
< 0.2 dB 

For manufacturers' sales offices, see yellow pages A·2109 

( 
it 
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5600 TRANSFORMERS 5600 

~MErON - , - -
~ s;-
~J\~ QUALITY MAt3NETIC COMPONENTS • DESIGNED WITH 25 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / TEL 714-634-2220/800-392-2292,. . 

ADVANCED HEAVY DUTY TOROIDAL FILTER INDUCTORS 
FOR PROFESSIONAL LIGHT DIMMERS: THEATRICAL, TOURING & ARCHITECTURAL 
FOR E.M.l/R.F.1 SCR CONTROLS, MOTOR CONTROLS, LINE FILTERS, ETC . 

.. Open • semi enclosed • totally enclosed styles 

• Horizontal & vertical mounting 

• All "UL" recognizable materials 

• From 1,000 to 18,000 watts at 120 v. & 2,000 to 

36,000 ltv. @ 240 V . 

• Absolutely latest "State of the Art" materials, pro

duction & testing technologies are employed 

throughout all phases of this product line, which is 

designed for peak performance. 

TYPICAL TURN ON RISE TIME 90° FIRING 

Current Line dUdt .6.ioC Dimensions 
Part Rating Drop 10% to 90% Above Open Style 
~o. AMPS RMS VRMS -~ Ambient 00 HT 

5007 8.33 1.85 150 69 2.06 x 1.00 
5008 8.33 1.75 150 60 2.18 x 0.87 
5009 8.33 3.00 260 62 2.20 x 1.25 
5011 10.00 2.20 155 78 2.06 x 1.00 
5012 . 10.00 2.10 155 70 2.18 x 0.87 
5013 10.00 3.30 260 70 2.20 x 1.25 
5014 10.00 3.20 255 79 2.50 x 0.95 
5015 10.00 4.60 320 116 2.50 x 1.00 
5016 10.00 5.3 400 100 3.25 x 0.75 
5021 15.00 2.85 250 76 2.55 x 1.09 
5022 15.00 3.00 315 78 2.56 x 1.56 
5026 16.66 2.95 255 82 2.55 x 1.09 
5027 16.66 3.10 320 84 2.56 x 1.56 
5031 20.00 3.85 300 11@ 2.56 x 1.56 
5032 20.00 4.00 . 365 98 3.25 x 1.32 
5033 20.00 4.30 410 75 3.28 x 1.85 

VERTICAL MTG. SHOWN LEFT TO RIGHT. 
10A, DUAL 20A., 50A & 100;A. 

, 
HT , 

Current Line dUdt .6.tOC . Dimensions 
Part Rating Drop 10% to 90% Above Open Style 
No. AMPS RMS VRMS ~ Ambient 00 HT 

5034 20.00 5.10 520 76 4.28 x 1.18 

5035 20.00 . 4.4 466 72 4.30 x 1.45 

5036 20.00 5.5 600 86 4.30 x 1.70 

5045 25.00 5.0 275 92 330 x 1.32 

5046 25.00 4.1 430 70 4.3 x 1.25 
. 5047 25.00 5.8 525 102 4.30 x 1,18 

5051 30.00 3.5 405 87 3,30 x 1.85 

5052 30.00 6.4 510 130 4,30 x 1.18 

5055 40 .. 00 4.00 405 101 4.30 x .1.60 

5056 40.00 5.60 465 116 4.30 x 1.80 
5061 50.00 5.20 485 109 4.25 x 1.70 

5062 50.00 4.40 440 93 4.30 x 1.80 

5068 75.00 N/A -425 -115 4.30 x 2.20 

5070 100.00 N/A -405 -104 5.87 x 2.37 

5072 125.00 N/A -400 -106 5.87 x 3.20 

5075 150.00 N/A -380 -108 6.00 x 4.00 
d_ 

A·2110 For manufacturers' sales offic.es, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

~MErON ::; s::-
~J\~ QUALITY MAGNETIC COMPONENTS SINCE 1972 

1900 CHRIS LANE / ANAHEIM, CA 92805 / TEL 714-634-2220/800-392-2292 

MPPTOROIDS 
FOR PRECISION LC FILTERS 

~73" 
MAX 

• Optional Per Customer Specification 

PART INDUCTANCE QMIN Roc 'Fs R MIN IREF PART INDUCTANCE QMIN Roc 'Fs R MIN IREF 
NUMBER VALUE (@ KHZI @KHZ ±2O% (KHZI (MAl NUMBER VALUE (@ KHZI @KHZ +20% (KHZI (MAl 

5701 5.0 MH ± 2.5% @ 5 115@7.0 0.60 255 402 
5702 6.0 MH ± 2.5% @ 5 115@7.0 0.67 229 402 
5703 7.2 MH ± 1.5% @ 5 115@7.0 0.88 208 320 
5704 8.6 MH ± 1.5% @ 5 115@7.0 1.00 187 320 
5705 10.0 MH ± 1.5% @ 5 115@5.0 1.07 172 320 

5734 1.75 HY ± 1.0% @.4 58@ 1.5 225 11 20.0 
5735 2.00 HY ± 1.0% @.4 58@ 1.5 240 10 20.0 
5736 2.40 HY ±1.0% @.1 58 @ 1.5 260 9 20.0 
5737 3.00 HY ± 1.0% @.1 58@ 1.5 372 8 16.0 
5738 3.60 HY ± 1.0% @.1 42@ 1.0 407 7.5 16.0 
5739 4.30 HY ± 1.0% @.1 42@ 1.0 562 6.5 12.5 

5706 12.0MH ± 1.5%@ 2 115@5.0 1.19 157 320 
5707 15.0 MH ± 1.5% @ 2 115@5.0 1.65 139 254 
5708 17.5 MH ± 1.5% @ 2 115@5.0 1.79 135 254 

5740 5.00 HY ± 1.0% @.1 42@ 1.0 605 6.0 12.5 
5741 5.0 MH ± 1.5% @ 7 145@10 1.0 260 320 
5742 6.0 MH ± 1.5% @ 7 145@ 10 1.5 235 254 

5709 20.0 MH ± 1.5% @ 2 115@5.0 1.89 127 254 
5710 24.0 MH ± 1.0% @ 2 115@5.0 2.62 107 201 
5711 30.0 MH ± 1.0% @ 2 115 @ 5.0 2.93 95 201 
5712 36.0 MH ± 1.0% @ 2 115@5.0 4.07 87 160 
5713 43.0 MH ± 1.0% @ 2 115@5.0 4.38 78 160 
5714 50.0 MH ± 1.0% @ 2 115@5.0 6.00 72 127 
5715 60.0 MH ± 1.0% @ 2 115 @ 5.0 6.61 65 127 
5716 72.0 MH ± 1.0% @ 2 105 @4.0 7.20 59 127 
5717 86.0 MH ± 1.0% @ 2 105 @4.0 9.91 54 tOO 

5743 7.2 MH ± 1.5% @ 5 145@10 1.6 213 254 
5744 8.6 MH ± 1.5% @ 5 145@10 1.8 193 254 
5745 10.0 MH ± 1.5% @ 5 145@ 10 2.3 178 202 
5746 12.0 MH ± 1.5% @ 5 145@ 10 2.5 161 202 
5747 15.0 MH ± 1.0% @ 5 145@ 10 2.8 153 202 

5748 17.5 MH ± 1.0%@ 3 145@ 10 4.0 130 160 
5749 20.0 MH ± 1.0%@ 3 145@ 10 4.3 120 160 
5750 24.0 MH ± 1.0% @ 3 145@ 10 5.9 109 127 

5718 100 MH ± 1.0% @ 1 105 @ 4.0 10.60 50 100 
5719 120 MH ± 1.0% @ 1 105 @4.0 14.66 45 80.0 

5751 30.0 MH ± 1.0% @ 3 145@ 10 6.6 97 127 
5752 36.0 MH ± 1.0% @ 3 117@ 7 7.3 87 127 

5720 150 MH ± 1.0% @ 1 105@4.0 16.50 40 80.0 
5721 175 MH ± 1.0% @ 1 105@4.0 17.76 37 80.0 
5722 200 MH ± 1.0% @ 1 105 @ 4.0 23.90 34 63.0 
5723 240 MH ± 1.0% @ 1 93@3.0 26.20 30 63.0 
5724 300 MH ± 1.0% @ 1 93 @3.0 37.00 28 50.0 
5725 360 MH ± 1.0% @ 1 93 @3.0 40.50 25 50.0 
5726 430 MH ± 1.0% @ 1 93 @3.0 44.20 23 50.0 

5753 43.0 MH ± 1.0% @ 2 117@ 7 10.0 79 100 
5754 50.0 MH ± 1.0% @ 2 117@ 7 11.0 73 100 
5755 60.0 MH ± 1.0% @ 2 117@ 7 15.0 66 80.0 
5756 72.0 MH ± 1.0% @ 2 117@ 7 16.5 60 80.0 
5757 86.0 MH ± 1.0% @ 2 117@ 7 18.0 54 80.0 
5758 100 MH ± 1.0% @ 2 117@ 7 24.0 50 63.0 

5759 120 MH ± 1.0% @ 1 95@ 5 26.5 45 63.0 
5727 500 MH ± 1.0% @.4 93@3.0 60.20 21 40.0 
5728 600 MH ± 1.0% @ .4 73 @2.0 65.90 19 40.0 
5729 720 MH ± 1.0% @.4 73@2.0 91.00 17 31.5 
5730 860 MH ± 1.0% @.4 73@ 2.0 99.70 16 31.5 
5731 1.00 HY ± 1.0% @.4 73@ 2.0 107 15 31.5 
5732 1.20 HY ± 1.0% @.4 73@ 2.0 148 13 25.0 
5733 1.50 HY ± 1.0%@.4 58@ 1.5 185 12 25.0 

*Minimum self resonant frequency in KHZ. 

5760 150 MH ± 1.0% @ 1 95@ 5 38.0 40 50.0 
5761 175 MH ± 1.0% @ 1 95@ 5 41.0 37 50.0· 
5762 200 MH ± 1.0% @ 1 95@ 5 44.0 35 50.0 
5763 240 MH ± 1.0% @ 1 95@ 5 60.0 31 40.0 
5764 300 MH ± 1.0% @ 1 77@ 4 67.0 28 40.0 
5765 360 MH ± 1.0% @ 1 77@ 4 92.0 25 31.5 
5766 430 MH ± 1.0% @ 1 77@ 4 102 23 31.5 
5767 500MH±1.0%@ 1 77@ 4 110 21 31.5 

*Minimum self resonant frequency in KHZ. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2111 
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~ ~ ~J\~ QUALITY MAGNETIC COMPONENTS FOR S.M.P.S. SINCE 1972 

1900 CHRIS LANE / ANAHEIM, CA 92805 / TEL 714-634-2220/800-392-2292 

TOROIDAL CURRENT SENSE TRANSFORMERS 

• Designed for switching power supply applications. 

• Cost effective design. 
• Operating frequency 20KHZ above. 
• Pri Peak current up to 20 amps 
• Available with open winding type, pvc sealed, and 

totally epoxy encapsulated. . 

• All our SMPS components backed by 19 yrs. of 
experience. 

Part Turns LMIN(MH} DCRMAX RL Dimensions (inch I 
Number Ratio Fig. @ 20KHZ 1 Volt (OHMS) 

5600 30:1 1 2.0 0.30 
5601 50:1 1 5.0 0.50 
5602 100:1 1 20.0 1.20 
5603 200:1 1 90.0 2.00 
5604 400:1 1 210.0 5.0 
5605 600:1 1 480.0 9.0 
5606 800:1 1 850.0 15.0 
5607 20eT:l 2 1.0 0.20 
5608 40CT:l 2 3.5 0.40 
5609 100CT:l 2 22.0 1.20 
5610 200CT:l 2 90.0 2.00 
5611 500CT:l 2 350.0 7.5 
5612 800CT:l 2 850.0 15.0 
5613 1 OOOCT: 1 2 1400.0 24.5 

FIGURE 1 
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SWITCHING MODE POWER SUPPLY 
FILTER INDUCTORS 
• Minimum possible size • Low profile· 
• Perforrnance verified in 25KHZ 

switching power supply 
• Large selection of sizes available 
• Available with open winding 

type or encapsulated and 
semi-encapsulated 

. constructions. 
• Custom designs are available up 

to 200 AMPS. 
• Advanced materials 
• Best production technologies, 

with 19 yrs. of SMPS expertise 

(OHMS) LMAX IDMIN HTMAX 

30 
50 

100 
0.67 0.18 0.75 

200 , 
400 
600 1.18 0.31 1.25 
800 

20 
40 

100 
0.67 0.18 0.75 

200 
500 
800 1.18 0.31 1.25 

1000 

FIGURE 2 

:-E: :=?1 ---<>: 
I I 
1 __ -'-_, 

Ao2112 For manufacturers' sales offices, see yellow pages 

WMAX 

0.4 

0.50 

0.4 

0.50 

5600 

CXD 

0.50 x 
0.25 

0.75 x 
0.37 

0.50 x 
0.25 

0.75 x 
0.37 
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SWITCHING MODE POWER SUPPLY 
FILTER INDUCTORS 

Ide Part 
(AMPS) Number 

5 VOLTS POWER INDUCTORS 

1 5500 
2 5501 
3 5502 
5 5503 
8 5504 

10 5505 
12 5506 
15 5507 
20 5508 
25 5509 
30 5510 
40 5511 
50 5512 
60 5513 

100 5514 

10 VOLTS POWER INDUCTORS 

1 5520 
2 5521 
3 5522 
5 5523 
8 5524 

10 5525 
12 5526 
15 5527 
20 5528 
30 5529 

15 VOLTS POWER INDUCTORS 

1 5530 
2.5 5531 
5.0 5532 
7.5 5533 

10 5534 
15 5535 
25 5536 
30 5537 

24 VOLTS POWER INDUCTORS 

2 5540 
5 5541 
7.5 5542 

10 5543 
15 5544 
25 5545 
35 5546 

48 VOLTS POWER INDUCTORS 

5 5550 
10 5551 
15 5552 
25 5553 

LMIN{JLh) 
@ Rated Ide 

480 
275 
160 
104 
60 
50 
40 
30 
25 
20 
16 
12 
10 
8 
5 

1000 
500 
310 
180 
120 
100 
75 
68 
51 
32 

1250 
500 
250 
170 
125 
85 
50 
43 

1100 
550 
300 
225 
150 
90 
65 

750 
375 
250 
150 

430 
330 
210 
160 
84 
62 
48 
50 
40 
26 
28 
20 
14 
12 
7 

850 
510 
320 
210 
150 
140 
110 
100 
65 
42 

1250 
520 
315 
225 
170 
130 
90 
75 

1050 
510 
380 
300 
220 
150. 
95 

820 
520 
450 
280 

DCRNOM 
(OHMS) 

0.360 
0.150 
0.080 
0.055 
0.015 
0.012 
0.009 
0.009 
0.006 
.004 
.004 
.003 
.002 
.0015 
.001 

0.53 
0.27 
0.13 
0.17 
0.04 
0.03 
0.02 
0.016 
0.010 
0.010 

0.650 
0.170 
0.080 
0.050 
0.030 
0.017 
0.009 
0.008 

0.22 
0.10 
0.06 
0.04 
0.026 
0.013 
0.008 

0.14 
2.06 
0.05 
0.03 

Min Energy 
Storage 

(wJoule) 

240 
550 
720 

1250 
1920 
2500 
3456 
3712 
5000 
6250 
7200 
9600 

12500 
14400 
25000 

500 
1000 
1395 
2250 
3840. 
5000 
7920 
8437 

10200 
14400 

625 
1000 
3937 
4780 
6250 
9560/ 

15625 
19350 

2200 
6875 
8437 

11250 
16875 
28125 
39812 

9375 
18750 
28125 
46875 

EEM 1985 For manufacturers' sales offices, see yellow pages 

1.12 
1.14 
1.17 
1.20 
1.25 
1.30 
1.32 
1.52 
1.56 
1.62 
1.65 
1.72 
2.12 
2.20 
2.12 

1.12 
1.14 
1.17 
1.42 
1.72 
1.i5 
1.78 
1.81 
2.10 
1.90 

1.60 
1.62 
1.70 
.1.75 
1.78 
2.06 
2.12 
2.31 

1.95 
2.00 
2.12 
2.25 
2.35 
2.30 
2.4 

2.0 
2.25 
2.37 
2.5 

5600 

0.49 
0.52 
0.54 
0.58 
0.76 
0.81 
0.84 
0.57 
0.72 
0.76 
1.25 
1.28 
1.00 
1.10 
1.00 

0.63 
0.66 
0.68 
0.55 
0.73 
0.76 
0.80 
0.82 
1.00 
1.87 

0.52 
0.54 
0.70 
0.75 
0.78 
0.94 
1.00 
1.42 

0.82 
0.87 
1.00 
1.12 
1.31 
1.88 
2.06 

1.6 
1.87 
1.93 
2.5 

A·2113 
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~MELON .. -
~J\~ QUALITY MAGN'ETIC COMPONENTS • DESIGNED FOR PEAK PERFORMANCE' 

1900 CHRIS LANE / ANAHEIM, CA 92805 / TEL 714-634-2220/800-392-2292 

LARGEST SELECTION OF HEAVY DUTY 50/60Hz TOROIDAL 
POWER TRANSFORMER 

SOME ADVANTAGES OF 
TOROIDAL POWER 
TRANSFORMERS COM
PARED TO LAMINATED 
TRANSFORMERS 

• Lower mechancial hum 
• Lower electrical noise 

• Lower magnetic leakage 
• Easier to electrostatically shield 

• Low!3r weight 

• Smaller dimensions 
. • Higher efficiency 

• And most important price com
petitive vs. old fashioned lami
nated transformers 

MECHANICAL DRAWING 

INTERNATIONAL PRIMARY CONFIGURATIONS 

Voltage 100V 120V 220 V 240 V 

Input 1 &5 1 &2 1&4 1 &4 

- Connection 1 &3 1 &3 5&3 2&3 
5&4 2&4 

Secondary Dimensions 

Secondary No load Load load Secondary No load 
Power Part Voltage Voltage Current Nom. (inch) Power Part Voltage 

VA No. V V A 00 HT VA N_o. V 

5100 7.0 6 0.83 5130 11.6 
5 5101 13.9 12 0.41 2.00 1.06 5131 13.9 

5102 17.4 15 0.33 5132 27.7 

5110 10.4 
5133 34.7 

9 1.11 24 5134 2 X 7 
10 5111 13.9 12 0.83 2.37 1.10 5135 2 X 11.6 

5112 17.4 15 0.67 5136 2x 17.3 
5113 34.8 30 0.33 5137 2 X 20.7 
5120 11.6 10 1.5 5138 2 X 27.7 
5121 17.4 15 1.0 5139 2 X 32.4 
5122 34.8 30 0.5 5140 17.3 
5123 2 X 7.0 2 X 6 1.25 5141 27.7 

15 5124 2 X 10.5 2 X 9 0.83 2.37 1.31 5142 34.7 
5125 2 X 13.9 2 X 12 0.62 

30 5143 2 X 7 
5126 2 X 17.4 2 X 15 0.50 5144 2 X 11.6 
5127 2 X 20.9 2 X 18 0.41 5145 2 X 17.3 
5128 2 X 27.8 2 X 24 0.31 5146 2 X 20.7 
5129 2 X 32.5 2 X 28 0.27 5147 2 X 27.7 

A·2114 For manufacturers' sales offices, see yellow pages 

Secondary Dimensions 

load load 
Voltage Current Nom. (inch) 

V A 00 HT 

10 2.4 
12 2.0 
24 1.0 
30 0.8 

2 X 6 2.0 2.75 1.37 
2 X 10 1.2 
2 X 15 0.8 
2 X 18 0.67 
2 X 26 0.5 
2 X 28 0.43 

15 2.0 
24 1.25 
30 1.0 

2 X 6 2.5 2.81 1.43 2 X 10 1.5 
2 X 15 1.0 
2 X 18 0.83 
2 X 24 0.62 

EEM 1985 
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~\I'IMErON 
~ ~ 
~I\~ QUALITY MAGNETIC COMPONENTS • APPLICATION ORIENTED DESIGNS 

1900 CHRIS LANE / ANAHEIM, CA 92805 / TEL 714-634-2220/800-392-2292 

LARGEST SELECTION OF HEAVY DUTY 
SO/60Hz TOROIDAL POWER TRANSFORMER 

Secondary 

Secondary No load load 
Power Part Voltage Voltage 

VA No. V V 

5150 27.2 24 
5151 34.2 30 
5152 2 x 13.6 2 x 12 

50 5153 2 x 17.1 2 x 15 
5154 2 x 20.5 2 x 18 
5155 2 x 22.8 2 x 20 
5156 2 x 27.2 2 x 24 

5160 17.0 15 
5161 27.0 24 
5162 33.4 30 
5163 40.5 36 

80 5164 47.4 42 
5165 2 x 6.8 2x6 
5166 2 x 20.4 2 x 18 
5167 2 x 27.0 2 x 24 
5168 2 x 33.4 2 x 30 

5170 16.8 15 
5171 20.2 18 
5172 26.8 24 
5173 33.6 30 

100 5174 2 x 9 2x8 
5175 2 x 16.8 2 x 15 
5176 2 x 20.2 2 x 18 
5177 2 x 26.8 2 x 24 
5178 2 x 33.6 2 x 30 

5180 26.8 24 
5181 33.6 30 
5182 47.0 42 

120 5183 2 x 20 2 x 18 
5184 2 x 24.5 2 x 22 
5185 2 x 31.2 2 x 28 
5186 2 x 33.5 2 x 30 
5187 133.5 120 

5190 26.5 24 
5191 33.2 30 

150 5192 66.5 60 
5193 2 x 20 2 x 18 
5194 2 x 26.5 2 x 24 
5195 2 x 39.8 2 x 36 

5200 26.5 24 
5201 39.8 36 

200 5202 66.5 60 
5203 2 x 66.4 2 x 60 

13.2 12 
5204 2 x 33 2 x 30 

EEM 1985 

Dimensions 

load 
Current Nom. (inch) 

A 00 HT 

2.10 
1.67 
2.10 
1.67 3.25 1.43 
1.39 
1.25 
1.04 

5.3' 
3.3 
2.67 
2.22 
1.90 3.75 1.45 
6.6 
2.2 
1.04 
1.33 

6.67 
5.55 
4.17 
3.33 
6.25 4.00 1.50 
3.33 
2.8 
2.08 
1.67 

5.0 
4.0 
2.8 
3.3 4.12 1.75 2.7 
2.14 
2.0 
1.0 

6.25 
5.0 
2.5 4.37 1.87 4.16 
3.12 
2.08 

8.3 
5.55 
3.33 4.37 2.12 1.63 
8.5 
3.33 

Secondary Dimensions 

Secondary No load load load 
Power Part Voltage Voltage Current Nom. (Inch) 

VA No. V V A 00 HT 

5210 26.5 24 10.4 
5211 2 x 26.5 2 x 24 5.2 

250 5212 2 x 33 2 x 30 4.17 4.75 2.12 
5213 2 x 66 2x 60 2.08 
5214 2 x 53 2 x 48 2.48 

12 1.0 

5220 26.0 24 12.5 
5221 32.5 30 10 

300 5222 52.0 2 x 48 3.0 4.75 2.37 13.0 12 1.0 
5223 2 x 65 2 x 60 2.4 

13.0 12 1.0 

5230 25.8 24 16.7 
5231 64.8 60 6.7 

400 5232 38.6 2 x 36 5.56 4.87 2.50 
5233 40.7 2 x 38 5.10 

12 1.0 
5234 51.6 2 x 48 4.04 

12 1.0 

5240 2 X 25.7 2 x 24 10.4 
5241 2 x 29.7 2 x 28 8.9 

500 5242 2 x 35 2 x 33 8.3 5.50 2.60 5243 2 X 40.3 2 x 38 6.5 
5244 2 X 51 2 x 48 5.2 
5245 2 x 64 2 x 60 4.17 

5250 2. x 31.6 2 x 30 12.5 

750 5251 2 x 50.5 2 x 48 7.8 6.25 2.75 5252 2 x 63.4 2 x 60 6.25 
5253 2 x 126.5 2 x 120 3.12 

5260 2 x 31.4 2 x 30 16.7 
1K 5261 2. x 63 2 x 60 8.3 6.37 2.87 

5262 2 x 125 2 x 120 4.12 

5270 2 X 49.8 2 X 48 26.0 
2.5K 5271 2 X 62.4 2 X 60 20.8 9.25 3.25 

5272 2 X 124.5 2 X 120 10.4 

5K 5280 2 x 62.2 2 x 60 41.6 10.87 4.25 5281 2 x 124 2 x 120 20.8 

7.5K 5290 2 x 61.5 2 x 60 62.5 12.62 4.25 5291 2 x 122.5 2 x 120 31.2 

10K 5295 2 X 61.5 2 X 60 83.3 14.75 5.25 5296 2 X 122.5 2 x 120 41.6 

IMPORTANT NOTES: 
1. All transformers have been designed for 50/60HZ. 
2. 60HZ to 400HZ. Designs available upon request. 
3. Custom designs tailored to your specs. are made & evaluated on 
a 2 wk. cycle. 
4. 100% electrostatic shielding available on all transformers with a 
small power derating. 
5. Magnetic shielding & lower magnetic leakage designs for sensi
tive areas such as encountered in computers & audio equipment, 
are available on all transformers. 
6. Low profile designs are available upon request. 
7. Amecon has the world's most complete toroidal mfg. facilities. 
We can machine wind toroids in excess of 50" dia. & 2000 Ibs. 

For manufacturers' sales offices, see yellow pages A'2115 
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A·2116 

Amecon quality components for current sensing, metering & relaying. 
From small economical units for op amps & switched mode power 
supplies to very large units ( i.e. over four feet in diameter) for the power 
distribution & switch gear markets. These are all precision wound machine 
made transformers. Most larger units are multitap and have evenly 
distributed windings. Amecon, the people with over 100 years of collective 
engineering toroidal expertise. 

Amecon can pack more regulation and VA into toroidal power 
. transformers than most anyone else. Just weigh them.You'li 
find ours to be heavier. Power range: 5VA to 50 KVA, 50 to 
400HZ. P.S. We can toroidally wind copper ribbon and heavy 
rectangular conductors. 

Corporate Headquarters 
1900 Chris Lane 
Anaheim, CA 92805 

714 / 634-2220 
TWX: 510-100-0364 

Serving OEM's for 13 Years 

For manufacturers' sales offices, see yellow pages EEM 1985 
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EEM 1985 

Amecon has many times been referred to as the Toroidal Filter Inductor 
People; we were absolutely first in introducing the so called heavy-duty 
toroidal filter inductors to the electronic controls markets and, at 
extremely competitive prices. Through the years, we have built 
probably the largest selection of filter inductors anywhere. V2 amp to 300 
amps, for many applications (SCR's, EMI ! RFI, precision filters,etc.). 

• 

Amecon was the first company, circa 1977, to standardize 
commercial grade ( i.e. lower prices) switched mode power 
supply magnetics. We have over 45 years of collective 
engjneering experience, all of which is clearly visible in our 
end products, especially in the consistent quality of our 
switching inverter transformers. 

Corporate Headquarters 
1900 Chris Lane 
Anaheim, CA 92805 

714/634-2220 
TWX: 510-100-0364 

Serving OEM's for 13 Years 
For manufacturers' sales 9ffices, see yellow pages A·2117 
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POWER TRANSFORMERS 
TO 1 DO WATTS OUR SPECIALTY 

Our products are manufactured in the FAR EAST and are competitively priced. We can cross reference to 
standard designs or our engineers will help you select the features which will best fit your application. 

AVAILABLE FEATURES 

o Any combination of output voltages and 
load currents 

o Single and dual primaries 120/240 volts 

o 50/S0 Hz operation 

o Single or split secondaries 

o Split bobbin or concentric winding 

o Vertical or horizontal mounting 

o Leads or terminals 

o Specified breakdown voltage 500-3500 VAC 

o High efficiency, specified power dissipation 

o Designed to meet UL/CSA/VDE as required 

STYLE PCV1 STYLE PCV2 

STYLE AND SIZE SELECTION GUIDE (SIZE IN INCHES - LxWxHl 

~~Available in non-standard sizes. 

We are transformer specialists! You get technical assistance from our engineers here and top 
performance at low prices from our factories in the FAR EAST. We provide approval samples on quantity orders 
prior to production. TECHNICAL EXPERTISE, PERFORMANCE, PRICE ... It's all here! 

PRODUCTS INTERNATIONAL LTD. 
99 JERICHO TPKE., JERICHO, NY 11753e(51S1333-81 ODe FAX£51S1333-8911 

A·2118 For manufacturers' sales offices, see yellow pages EEM 1985 
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AC TO AC AND AC TO DC 
WALL PLUG-IN ADAPTERS 

5600 

Our products are manufactured in the FAR EAST and are competitively priced. Selection available from a 
variety of designs which are UL/CSA recognized or have our engineers help you select a custom design for your 
application. 

SIZE SELECTION GUIDE 

10 

18 

20 

30 

40 

50 

2.375 x 2.0 x 1.312 6 V @ 500 MA 9 V @ 300 MA 

2.375 x 2.375 x 1.875 9V@8ooMAREG 24 V @4oo MA 

2.75 x 1.96 x 1.5 24V@17oMA 

3.125 x 2.187 x 1.875 15 V @ 1.2 A 20 V @ 850 MA 10 V @ 1.2 A 26 V @4oo MA 

3.375 x x 2.125 20 V @ 1.5 A ±15V@200 MA REG 

3.375 x 2.625 x 2.375 24 V @ 1.2 A 

STYLE Dimensions ImmJ 
ABC 

MC 1 14.5 3.5 

MC 2 11.5 2.5 

Fe 1 1 2 5.0 2.0 

FC 2 12 5.0 2.5 

FC:3 12 5.5 2.1 

FC 4 12 5.5 2.5 

12 V @ 1.2 A 

dRSTciN PRODUCTS INTERNATIONAL LTD. 
99 JERICHO TPKE., JERICHO, NY 11753e(516J333-81 ooeFAXl516J333-8911 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2119 
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QUALITV 
INDUCTIVE COMPONENTS 

Large variety of standard and custom designed components. Technical expertise and design assistance here as 
well as competitive prices from our factories in the FAR EAST. 

600/600 ohms 

1.0 db 

Frequency response ±.5 db 

26 db 

We have a full line of molded choke inductors for 
unwanted signal suppression and a variety of other 
applications. 

600/600 ohms 120/120ohms 

2.5 db 0.5 db 

±.5 db ±.5db 

20 db 

500-500,000 Hz 

.5 microsecond 

;::lRSTaN PRODUCTS INTERNATIONAL LTD. U . i I~ . 99 JERICHO TPKE., JERICHO, NY 11753e[516J333-810DeFAX£5,16J333-8911 

A·2120 For manufacturers' sales offices, see yellow pages EEM 1985 
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dRS"kiN KEEP A LOW PROFILE WITH OUR COUPLING/ 
MATCHING/HYBRID TRANSFORMERS 
TELEPHONE LINE INTERFACE FOR VOICE/DATA PER FCC PART 68 

Our products are manufactured in the FAR EAST and are competitively priced. We can cross reference to 
standard designs or our engineers will help you select the features which will best fit your application. , 

. RANGE OF PARAMETERS-SELECTION GUIDE: 
Impedances 50/100/150/300/600/900/12001 

1500 Ohms 
Impedance Matching 5-25% inside range of 

200-5000 Hz 
Return Loss. . . . . .. . . . . . . . . . . . . . . . . . . . .. 10-36 DB 
DC Current ............................ 0-120 MA 
OCR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10-300 Ohms 
Frequency Response . . . .. . . . . . . . . . . . . . . . .. .3:-3 DB 
Insertion Loss ............................ ,3-60B 
Max. Power Level ................... 0 to +12 OBM 
Logitudinal Balance ..................... 40-BO DB 
Cross Talk ............................. 60-90 DB 
Breakdown Voltage .......•...... 250-4000 VRMS 

~~We will help you select the optimum design in the 
smallest package based on your exact parameters. 

Typical reflected impedance Vs DC Current 
in coupling transformer primary 

640 Zp (OHMS) 
3500 Hz 

~o 1000~ ,---....:..:.:.:::.:.:.-.-
5BO t--"--__ 

540 

500L---~----~---+--~~--~ 
20 40 60 80 100 

DC CURRENT (MA) 

We are transformer specialists! You get technical assistance from our engineers here and top 
performance at low prices from our factories in the FAR EAST. We provide approval samples on quantity orders 
prior to production. TECHNICAL EXPERTISE, PERFORMANCE, PRICE. .. .It's all here! 

dRSTciN PRODUCTS INTERNATIONAL LTD. 
99 JERICHO TPKE., JERICHO, NY 11753e(516)333-81 Doe FAX(516)333-8911 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2121 
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BH Electronics, Inc. 
--------------------------------------------------

TOROID INDUCTORS FOR SWITCHING POWER SUPPLIES 

• Current Range. 1 .AMP To 50 AMPS 

• Cost Effective Design 
• Wide Range Of Inductance 
• Maximum Temperature Rise. 400 C Above Ambient 

• PC Mount 

ELECTRICAL CHARACTERISTICS AT 250 C 
8H PART RATED DC 
NUMBER CURRENT 

lAMPS) 

501·1001 1.0 
501·1002 2.5 
501·1003 2.5 
501·1004 ·4.1 
501·1005 4.1 
501·1006 4.1 
501·1001 6.5 
501·1008 6.5 
50\-1008 6.5 
501·1010 6.5 
501·1011 10.0 
501·1012 10.0 
501·1013 10.0 
501·1014 10.0 
501·1015 20.0 
501·1016 20.0 
501·1017 20.0 
501·1018 40.0 
50\-1019 40.0 
501·1020 50.0 

TYlE 
1 

2 
STYLE 1·4 

3 

4 

5 

~]II 03 OPEN 

SCHfMAllC 
6 

7 

MINIMUM R8INIMUM DC MIN. ENERGY PACKAGE LEAD 
INDUCTANCE INDUCTANCE RESISTANCE STORAGE STYLE DIA. 
AT RATED DC AT ZERO DC 

ph 

725 
\15 
310 

40 
140 
380 

15 
50 

140 
290 

1. 
r20 
60 

120 
6 

15 
30 
3.5 

1 
4.6 

A 8 C 
~ ..M.. ~ 
2667 1397 1016 
~ .J!!L .600 
3663 2032 152. 
2.00 ~ 2QQ. 

5060 2413 \1.78 
2.16 1.12 .900 

5466 28.45 2286 
1.46 ..M.. N/A 

36,83 2032 
2.00 .95 N/A 

6080 2413 
1.:.1!. J..:.g N/A 
6486 28.45 

331 BREMER BLDG 
51 PAUl. MN 55101 

ph 

1400 
230 
140 

80 
280 
120 

30 
100 
280 
580 

14 
40 

120 
240 

12 
30 
60 
1.0 
14 
9 

D E .- ..M.. 
2032 1397 
.900 ..M.. 
2266 1473 
.llQ. .2!.. 
3048 1905 
1.50 1.05 

38,10 26,67 
.900 ...M.. 
2286 14 73 
.llQ. .2!.. 
30,48 19,05 
llQ. 1.05 
3810 2661 

MAXIMUM lOU' INCHES 
n ±.004 

.15 366 1 .025 

.12 366 1 .025 

.23 1166 2 .025 

.045 361 1 .032 

.OB6 l1B5 2 .032 

.111 3034 3 .032 

.018 359 1 .040 

.035 1162 2 .040 

.010 3000 3 .040 

.098 6190 4 .040 

.0015 350 1 .051 

.014 1150 2 .061 

.028 3000 3 .051 

.040 6200 4 .051 

.004 1200 5 NA 

.0012 3200 6 NA 

.010 6400 1 NA 

.0011 2800 6 NA 

.0024 5920 1 NA 

.0016 5815 1 NA 

F. G H 
~ lJ..Q. NIA 
5,09 2794 
~ 1.40 NIA 
509 5s6 
~ llQ. N/A 

STYLE 6·7 

509 4826 
.20 llQ. N/A 

5,08 5566 
..A.. ~ 6·32 
635 1556 
..A.. .1J!Q. 8·32 

SCHEMATIC 

6,36 48,26 
....1.!.. 2.20 '0-32 
6.35 5588 

-CUSTOM VERSIONS AVAII.ABLE ON REOUEST-

BH Electronics, Inc. 

~ z 
~ 
" 0 
! 

I 
Ii 

~ 

1.2.3.4. 

~
. 1 
IN -.-Jix 

101.JOOOI I: 

F +--- DATE CODE .. ~. J 
MINI-

NOTE: Style 5, 6, 7 Leads CUI I. 6" 

Length/Custom Lengths Available Upon Request 

TYPICAL INDUCTANCE CHARACTERISTICS 

INDUCTANCE" VS FREQUENCY 

100 

70 

50 

01 , 1.0 '0 
FREQUENCY (MHZ) 

PHONE 612 '228-6463 

A·2122 For manufacturers' sales offices, see yellow pages EEM'1985 



5600 TRANSFORMERS 5600 

BH Electronics, Inc. 
-----------------------------------------------------------

SERIES 505 . seR TRIGGER TRANSFORMERS 

* STANDARD CASE STYLES 
• FOUR CASE STYLES CASE NO. PCB ·MOUNTING ISOLATION VOLTAGE TEMPERATURE RANGE ENCAPSULATED LEAD SIZE 

35 YES 1600 VRMS 60HZ -10'C TO +70'C YES 
• 1600 OR 2500 VRMS ISOLATION 36 YES 1600 VRMS 60HZ O'C TO 60'C YES 

37 YES 1600 VRMS 60HZ O'C TO 60'C NO 

• TINNED COPPER LEADS .55 YES 2500 VRMS 60HZ O'C TO 60'C YES 

• LOW Cow TO PREVENT 
FALSE TRIGGERING * * STANDARD ELECTRICAL SPECIFICATIONS 

• AVAILABLE FROM STOCK 

• ORDER BY PART NUMBER 50S-XX YY 

* SPECIFY CASE STYLE--.TT 
** SPECIFY ELECTRICAL PARAMETERS 

ELECTRICAL 
PARAMETER 

NUMBER 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

-35 STYLE 

=20 A.WG TINNED COPPER LEADS 

-36 STYLE 

TURNS 
RATIO 
1:1 
1:1 
1·1 
1:1 
1:1:1 
1:1:1 
1:1:1 
1:1:1 
2:1 
21-
21 :1 
2:1 :1 
5:1 
5:1 :1 

PRIMARY 
INDUCTANCE 
Imh-MIN·i 

.25 
1.0 
5.0 

20.0 
.25 

1.0 
5.0 

20.0 
1.0 
5.0 
1.0 
5.0 

20.0 
20.0 

_\ 500 1_ 
MA.X I 

1~2Pnmary 

3~4 Secondary 

Two Winding Conflgurallon 

1~2Pflmary 

3~4 Secondary 

5~6Terllary 

Three Winding Configuration 

1..500t500J 

.0:~L w. / ~ 
-37 STYLE 

=20 AWG TiNNED COPPER LEADS 

-55 STYLE 

L =20 AWG TINNED 
COPPER LEADS 

STRAIGHT OR FORMED LEA-OS 

1650 MAX I" 

PRIMARY 
ETCONSTANT 
IV-_MIN·i 

45 
90 

180 
360 

45 
90 

180 
360 

90 
180 
90 

180 
360 
360 

1~2Pnmarv 

3~4 Secondary 

Two Winding Configuration rD2.'O To 
t-

/-750 MAX-t .IT~~O+ 800 MAX --j 1 
02 , 0 

1~2Prlmary 

3~4 Secondary 

5~6Tenlary 

Thnlll Winding Configuration 

CUSTOM VERSIONS AVAILABLE 

SEND FOR FULL CATALOG 

1 04 ·30 

f-500-J 
BOTTOM VIEW 
TwoWlndlllg 

-L 

o. 30 

0 6 50 

r 500 oj 
BOTTOM VIEW 
Three Wlndmg 

900MAX 

~---11 L ~20 A>NG ",mEO 
COPPER lEADS 

INTERWINDING 
CAPACITANCE 

IPF -MAX.i 
20 
30 
30 
50 
20 
30 
30 
50 
30 
30 
30 
30 
50 
50 

331 BREMER BLDG. 
SJ. PAUl. MN 55101 

BH Electronics, Inc. PHONE 612/228-6463 

EEM 1985 For manufacturers' sales offices, see yellow pages 

20AWG 
20AWG 
20AWG 
20AWG 

LEAKAGE 
INDUCTANCE 

1,.to-MAX.i 
5 

20 
45 

200 
5 

20 
45 

200 
40 
60 
40 
60 

200 
200 

A·2123 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-1166, 8-1012, C-1028, 0-1016 
ASCII Code ............................................................. 0-1087 
Batteries, Product Selection Guide .......................................... 0-1413 
Batteries & Fuel Cells, Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
Capacitors, Basic Formulas ................................................ A-1093 
Capac!tors, Miniglossary . : ..... : .................... , ..... , ............... , A-I066 
Capacitors, Product Selection GUide ..... , ................................... , A-I 003 
Circuit Boards (Printed) Product S~lection Guide .............................. C-1099 
Coils, Chokes, Inductors, Product Selection Guide ............................. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C-1863 
Connectors, Miniglossary ................................................. , C-1129 
Connectors, Terminals, & Sockets, Product Selection Guide ..................... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude ....... , A-1309 
Delay Lines, Product Selection Guide ........................................ A-1459 
Discrete Semiconductors, Product Selection Guide ............................ , A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code ........................................................... 0-1092 
Encapsulation, Miniglossary ................................ .: ............... C-1086 
Fans, Blowers, Cooling Equipment, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, Product Selection Guide ............................................ A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide ........................... , 0-1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection GUide ............................ , C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories ......................................... 8-901 
Microwave Components, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1701 
Military Qualified Products Lists ............................................. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ 8-1129 
Opto Semiconductors, Miniglossary ...................................... ; .. 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-1385 
Panel Hardware, Product Selection Guide ........ , ........................... C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... ; ........................ 0-1462 
Power Supplies, AC, Product Selection Guide ................................. 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Br~akers, etc.), Product Selection Guide .... 8-1225 
Relay Contact Forms ...................................................... 8-1317 
Relays, Electromechanical, Miniglossary ...................................... 8-1308 
Relays, Product Selection Guide ............................................ 8-1261 
Resistor Color Codes ..................................................... A-1828 
ReSistors, Product Selection Guide ........................................... A-1785 
Servo Components, Miniglossary ................................ ;.......... 0-1985 
Solenoids, Product Selection Guide ......................... ,' ... ~ ........... 8-1463 
Switches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide ............................... 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
Thyristors/High Power Diodes, Miniglossary .................................. A-2076, 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide .................. ,................... A-2099 
Wire & Cable, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C-1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C-1844 



5600 TRANSFORMERS 

GALY CONVERTER TRANSFORMERS 

MODELTC 
FEATURES 
• High conversion efficiency from DC input to filtered DC output 
• Designed especially for low-power solid state circuits • Designed for 
mounting on printed circuit boards • Miniature size for minimum space 
• Choice of encapsulated or open (impregnated) styles 

SPECIFICATIONS 
ELECTRICAL 
Transformer Power Rating: 3 watts 
Isolation, Primary-Secondary: 500 volts 60 Hz, operating 

characteristics may be varied to suit specific applications by 
appropriate selection of circuit components 

ENVIRONMENTAL 
Operating Temp. Range: -20°C to +80°C, intended for use in 

enclosed commercial and industrial applications 

SCHEMATICS 

MECHANICAL 
Coating: Varnish dip coat or epoxy encapsulated 
Terminals: .015" thick, solder plated, varnish-free. Intended 

for P.C. board mounting 

TYPICAL APPLICATIONS 
Power supply for gas discharge display, battery-operated 
portable instruments, operational amplifier power supplies. 

OPERATING CHARACTERISTICS' 

5600 

MODEL NO. INPUT OUTPUT FREQUENCY EFFICIENCY TEST SCHEMATIC 

NO.1 

4 0 

FEEDBACK :3 
HIGH VOLTAGE 
SECONDARY 

LOW VOLTAGE 
SECONDARY 

CO 8 

:ECONDARY 

4:] 
FEEDBACK :~ 

NO.3 

PRI'MARY , J SECONDARY 

10 [8 PRIMARY 
'lr' 'J L 8 HIGH VOLTAGE * 

3J 0 9 ::3 CO 9LOWVOLTAGE 
FEEDBACK 5 SECONDARY 

NO.4 

DIMENSIONS (AII·Models) 
OPEN STYLE 

40 ;J~11'i051 Ma,. Dla. r 
110.,6 1. Ma.,. I 

311614.761 

r: I 110~~1 Typ 

72 :::!: 2 
BOnOMVIEW* 

6 10 

*Omll high voltage winding for Te 10-06 

NO.5 

ENCAPSULATED STYLE C-A 

l11ri~1 M., 

~L",-",--.....Ir---n,...,.,.J 

±2O"k MIN. CIRCUIT NO. 

+7.2" .2 VDC 
TC 10-01 3.6 VDC at 150 MW 7.5 KHz 50% 1 1 

7.2" .2 VDC 
at 150 MW 

TC 10-02 5 VDC 200" 10 VDC 11 KHz 64% 2 4 at 250 MW 

200" 10 VDC 
at 250 MW 

TC 10-03 5 VDC +15 " .4 VDC 11 KHz 60% 2 2 at 125 MW 
-15" .4VDC 
at 125 MW 

+15 ± .4 VDC 
TC 10-04 5 VDC at 500 MW 8 KHz 75% 3 1 

15 " .4 VDC 
at 500 MW 

+170" 5.1 VDC 
TC 10-05 5VDC at 850 MW 11 KHz 75% 4 5 

+32" 1.0 VDC 
at 510 MW' 

TC 10-06 5 VDC +35" 1.0 VDC 11 KHz 70% 4' 5 at 610 MW 

TC 10-07 7.5 VDC !f13g M'tvVDC 7 KHz 65% 5 1 

TC 10-08 12VDC 15 -t .4VDC 7.5 KHz 72% 3 1 at 1 watt 

TC 10·09 12 VDC 160" 5 VDC 10 KHz 75% 6 3 at 1.5 watts 

TC 10·10 12 VDC 14.2" .7 VDC 10 KHz 70% 5 1 at 3 watts 

TC 10-11 12 VDC +24" .5 VDC 10 KHz 80% 5 1 at 2.0 watts 

170" 5.1 VDC 
TC 10-12 24 VDC at 850 MW 11 KHz 70% 4 5 

32" 1.0 VDC 
at 510 MW 

'Characteristics relate to transformer when operated in applicable test circuit and at specified 
load power. 

l Numbers in brackets indicate millimeters J 

ORDERING INFORMATION 

TC-10 -01 
DASH NUMBER 

A 
ENCAPSULATED STYLE. 
Leave blank for open style. 

* Shows tYPical pin spacIng 
Pin lOIS omitted on all 
models except 05, 06, 12 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078 • Phone 605-665-9301 

EEM 1985 For manufacturers' sales offices, see yellow pages A'2125 
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5600 TRANSFORMERS 5600 

~ ~ TELEPHONE COUPLING 
~L~ AUDIO TRANSFORMERS AND HOLDING COILS 

MODELS TA and IA 

FEATURES 

• Designed and built to meet telephone company 
requirements for data and voice access on leased 
private telephone lines or through the dial-up 
switched telephone network. 

• Provides line isolation, impedance matching, line 
balance, hybrid and holding coil applications . 

. SPECIFICATIONS 
ELECTRICAL 

Frequency Response: ±.5 DB from 300 to 3500 Hz 

Power Level: -45 DBM to +7 DBM 

Impedance Matching: ±10% from 300 to 3500 Hz 

Return Loss: 
22 DB min. = TA 10-03 
13 DB min. = TA 13-01 
14 DB min. = TA 14-01 
26 DM min. = TA 10-01, TA 10-02, TA 10-04, 

TA 10-05, TA 10-06, TA 10-07, TA 11-01 

Longitudinal Balance: Per FCC 68.310 

Distortion: .5% max. 

Dielectric Test: 1500V Peak Per FCC 68.310 

MECHANICAL 

Coating: TA = Vacuum impregnated with polyester varnish. 
IA = Tough vinyl coating. 

Terminals: TA = Precision spaced PC type plug-in terminals. 
IA = #28 AWG teflon coated insulated terminals. 

ELECTRICAL CHARACTERISTICS 

MODEL PRIMARY SECONDARY 
NO. APPLICATION IMPEDANCE IMPEDANCE 

TA 10-01 HYBRID 600n 600n/600n 

TA 10-02 COUPLING 600n 900n 

TA 10-03 BRIDGING 4Kn 600n 

TA 10-04 COUPLING 600nCT 600nCT 

TA 10-05 COUPLING 600n 600n 

TA 10-06 COUPLING 900n 900n 

TA 10-07 COUPLING 600n 600n 

TA 11-01 HYBRID 600n 600n/600n 

TA 13-01 COUPLING 600Q 600nSPLIT 

TA 14'01 COUPLING 600n 900n/600n 

TA 12-01 HOLDING 2.0 H @60MA, 1.3 H@ 100 MA DC 
COIL OCR = 180n 

IA40-01 HOLDING 1.0 H @ 0 MA, .8 H @ 25 MA DC 
COIL DCR = 225n 

IA50-01 HOLDING 1.0 H @ 0 MA, .8 H @ 40 MA DC 
COIL OCR = 113n 

SCHEMATICS 

Fig.~'. 3 

SEC. , 

':J 4 P;I ~5 

E..!~2 

Fig. 4 

Fig. 2 

Fig. 5 

~:JII ':JI~;, 
7--.J 

PRI. I 6--, 

3 ~~2 

NO. OF 
FIGURE SCHEMATIC UNITS 
LETTER FIGURE NO. REQ'D 

C 1 2 

C 3 

C 3 

C 2 

C 3 

C 3 

A 3 1 

C 1 2 

B 5 

0 6 

C 4 

4 

4 

A·2126 For manufacturers' sales offices, see .yellow pages 

Fig. 6 

'E' ... ':J I SEC. 
~ PRI. I. 5 <l. 

"' 2 . I 

~ 3o-----J 6 

t SHIELD 

TERMINAL 
NUMBERS UNBALANCED 

USED OCCURRENT 

1,2,3,4,5,6 0 

1,3,4,6 0 

1,3,4,6 0 

1,2,3,4,5,6 0 

1,3,4,6 0 

1,3,4,6 0 

1,3,4,6 0 

1,2,3,4,5,6 0 

2,3,5,6,7,8 75mA 

1, 2, 3, 4, 5, 6 100/120mA 

1,3 

EEM 1985 



5600 TRANSFORMERS 

DIMENSIONS-TA [Numbers in brackets indicate millimeters] 

MODEL WEIGHT 
NO. A B C D E F G (Oa.) 

TA 111-01 .187 .375 .187 .420 .719 .688 .766 .5 
[4.75] [9.52] [4.75] [10.7] [18.3] [17.5] [19.4] 

TA 111-02 .187 .375 .187 .420 .719 .688 .766 .5 
[4.75] [9.52] [4.75] [10.7] [18.3] [17.5] [19.4] 

TA 111-03 .187 .375 .187 .420 .719 .688 .766 .5 
[4,75] [9.52] [4.75] [10.7] [18.3] [17.5] [19.4] 

TA 111-04 .187 .375 .187 .420 .719 .688 .766 .5 
[4.75] [9.52J [4.75] [10.7] [18.3] [17.5] [19.4] 

TA 111-05 .187 .375 .187 .420 .719 .688 .766 .5 
[4.75] [9.52] [4.75] [10.7] [18.3] [17.5] [19.4] 

TA 111-06 .187 .. 375 .187 .420 .719 .688 .766 .5 
[4.75] [9.52] [4.75] [10.7] [18.3] [17.5] [19.4] 

TA 10-07 .150 .300 .187 .500 .470 .675 .766 .4 
[3.81] [7.62] [4.75] [12.7] [11.94] [17.14] [19.4] 

TA 11-01 .200 .400 .250 .781 .844 .953 1.01 1.2 
[5.08] [l0.16] [6.35] [19.8] [21.4] [24.2] [25.6] 

TA 12-01 .312 .625 .375 1.00 1.187 1.125 1.375 3.5 
[7.92] [15.9] [9.52] [25.4] [30.2] [28.6] [34.9] 

TA 13-01 .250 .625 1.00 .645 1.313 1.625 2.5 
[6.35] [15.9] [25.4] [16.38] [33.34] [41.27] 

TA 14-01 .400 .800 .680 1.30 1.60 1.438 2.00 9.5 
[10.16] [20.32] [17.27] [33.02] [40.64J [36.51] [50.8] 

FIGURE B FIGURE C 

t 
E 

1 2 3 

FIGURE A 

~]~~I 
::t1 At:::- .025 Sq. TYPjl-- f 

B [0.635] 
1 2 3 B-t tf 

l§7.1-cT II 

r9r 
~ 

FIGURE D 

5600 

D7.65 

1 2 3 4 

~ 

L~E '7+ f .!-II-- .025 Sq. Typ. 
.18 [4'j5] A Typ. 1~[O.~35] 

t 
'If 'If 

A __ 

B -~ 3/16[4.76]TYP.1 

~!iF=~ t t 
g f rr~o E 1.9375 

~ [48.58] 

1 I '_ 3/16 [4.76] L1.: 
J -l ALU+ 3/16Dla. ---II 

BTYP.!= ~~t~f 
B I..:- [4.76] f--

.575 
[14.60]--

1 2 3 4 

DIMENSIONS-IA [Numbers in brackets indicate millimetersJ 

MODEL H J K WEIGHT 
NO. (Max.) (Max.) (Min.) (Oa.) 

IA 4().01 1.06 .437 .22 .75 
[26.9]. [11.1] [5.59] 

IA 50-01 1.32 .688 .22 2 
[33.5] [17.5] [5.59] 

3/8 ± 1/8 [9.52 ± 3.18] 
Strip &.::J. 

4[1r:-~ ~t ~ 
~ 

KOia. 

ORDERING INFORMATION The following model number information must be supplied when ordering transformers. 

MODELTA 

14,13, 
TA 12,11,10 

STYLE SIGNIFIES 
SIZE OF UNIT 

-01 
thru 
-07 

DASH NUMBER 
SIGNIFIES VALUE 

MODELIA 

50 
IA .. 40 

STYLE SIGNIFIES 
SIZE OF UNIT 

For complete information, write or phone 

-01 
DASH NUMBER 

SIGNIFIES VALUE 

DALE ELECTRONICS, INC., East Highway 50, Yankton,South Dakota 57078 • Phone 605-665-9301 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2127 

I 



5600 TRANSFORMERS 5600 

I ~ I 
( 

PLSERIES 
Dual Secondary: PL-11, PL-12, PL-13, PL-14 
Single Secondary: PL-32, PL-33, PL-34 

COMMON FEATURES 

• P.C. pin mounting 

• Recognized under the Component Program of 
Underwriters Laboratories, Inc. (U.L. File 
E71961). For general purpose transformers 
(U.L. Standard 506) 

• Provides isolation from power line 

UNIQUE FEATURES 

PL·U, PL-1,2, PL-13, PL-14 
• Dual secondaries for series connection to obtain 

twice voltage with center tap or, parallel connection 
for twice current rating 

• Laminated construction for low-cost industrial applications, 
including power supplies, controls, and instrumentation 

• Mounting frames and bobbin standoff are available 

• Modification to these standard items are available as 
specialty products 

PL-32, PL-33, PL-34 
" Single secondary 

" Lower cost 'construction 

SCHEMATIC 
For PL-11, PL-12, PL-13, PL-14 SPECIFICATIONS 

Output Power Rating: 
PL-11 = 0.75VA 

PL-12, PL-32 = 1.50VA 
PL-13, PL-33 = 4.50VA 
PL-14, PL-34 = 10.0VA 

Temperature Rise: 35°C max. 
Temperature Class: ~~J L~ I]" [JO~~T 

2~ L6 2 Q 
Insulation Class A, + 105°C 
Operation Ambient -55°C to +65°C 
Storage Ambient -55°C to +105"C 

MECHANICAL 
BASIC SERIES CONNECTED Output Voltage: (See table) 

Excitation Current at 120V 60Hz: 
PL-11, PL-12, PL-32 = 25 MAmax. Terminals: Brass, solder coated ' For PL-32, PL-33, PL-34 I] ~3 SCHEMATIC 

PL-13, PL-33 = 35 MA max. 
PL-14, PL-34 =45 MA max. 

Dielectric Strength: All models are 
1500V 60Hz from primary to secondary 
windings and all windings to core 

Weight: PL-11 = 35 grams 
PL-12, PL-32 = 100 grams 
PL-13, PL-33 = 160 grams 
PL-14, PL-31 = 240 grams 

2 . 54 O~;~ :~~~IIt:~ 
PARALLEL CONNECTED 

.DIMENSIONS 
BASIC SCHEMATICS [NUmbers in brackets indicate millimeters] BASIC STYLI 

&8 TYPE A B C E F G 

PL-ll 1.04 .860 .2SO .920 .720 1.07 
[26.4] [21.8] [6.S5] [2S.4] [18.S] [27.2] 

PL-12 1.43 1.20 .S12 1.19 1.00 1.50 r A "I PL-32 [36.S] [30.5] [7.92] [30.2] [25.4] [38.1] 

'~ 
PL-13 1.68 1.38 .400 1.30 1.10 1.75 
PL-33 [42.7] [35.1] [10.2] [33.0] [27.9] [44.5] 

B PL-14 1.93 1.64 .400 1.48 1.30 2.00 LL 1 3 4 PL-34 [48.0] [41.7] [10.2] [37:6] [33.0] [SO.8] 

041 PC Terminal 
150 MOl J [1 O4J Typ -:f:i.t (Plug In Moun1,ng) 

[3.B1J 
"A" TYPE OF MOUNTING FRAME c c 

1 3 4 

t IJI @ E 1 3 4 

~ r- G 1 I 2 5 6 

0 [Q ! ,250 
1 3 4 [6.35; Typ. 

~ ~ ~ -, K -II-- It L--H-

1.38 
[34.9] 

1.75 
[44.4] 

2.00 
[SO.8] 

2.S8 
[60.S] 

J K L M 

1.69 .018 .125 .125 
[42.9] [.48] [S.2jll [S.18] 

2.12 .031 .125 .188 
[53.8] [.79] [3.20] [4.78] 

2.44 .031 .125 .188 
[62.0] [.79] [S.2O] [4.78] 

2.88 .031 .188 .188 
[73.2] [.79] [4.78] [4.78] 

"B" TYPE OF MOUNTING FRAME 

1 3 4 

I 

LU~~. , 
I 
I 

UDia. 
2 Holes. 

For complete information, write or phone . 
DALE ELECTRONICS, INC., East Highway 50, Yan!<ton, South Dakota 57078. Phone 605-665-9301 

A·2128 For manufacturers' sales offie,es, see yellow pages EEM 1985 



5600 

OUTPUT VOLTAGE 

Sertea Parallel 

8VCT 4V 

10VCT 5V 

12.SVCT S.3V 

15VCT 7.5 V 

16VCT BV 

20VCT 10V 

24VCT 12V 

30VCT 15V 

34VCT 17V 

40VCT 20V 

54VCT 27V 

56VCT 28V 

76VCT 38V 

88VCT 44V 

120VCT 60V 

180VCT 90V 

230VCT 115V 

ORDERING INFORMATION 

PL-ll 
POWER TRANSFORMER, 

Miniature P.C. Mount 

TRANSFORMERS 

ELECTRICAL CHARACTERISTICS 
INPUT VOLTAGE = 115V @ 60Hz 

OUTPUT VOLTAGE TABLE 

DUAL SECONDARY SINGLE SECONDARY 

OUTPUT CURRENT (MAl 
MODEL NO. OUTPUT OUTPUT MODEL NO. 

Series Perallel VOLTAGE CURRENT (MAl 

6.4V 200 PL-32·01 
700 PL·33-01 

1300 PL-34-01 

94 188 PL-ll-Ql 
188 376 PL-12-01 
562 1124 PL-13-Ql 
940 1880 PL-14-01 

75 lSO PL-ll-Q2 10V 120 PL-32-02 
120 240 PL-12-Q2 450 PL-33-Q2 
440 880 PL-13-02 800 PL-34-02 

1000 2000 PL-14-Q2 

80 120 PL-ll-Q3 12.SV 100 PL-32-Q3 
100 200 PL-12-Q3 350 PL-33-03 
350 700 PL-13-03 650 PL-34-Q3 
800 1600 PL-14-Q3 

SO 100 PL-l1-Q4 15V 80 PL-32-Q4 
100 200 PL-12-04 300 PL-33-04 
300 600 PL-l3-Q4 550 PL-34-04 
500 1000 PL-l4-04 

47 94 PL-ll-05 
75 150 PL-12-05 

260 520 PL-13-05 
640 1280 PL-14-05 

38 76 PL-ll-06 20V 60 PL-32-Q5 
60 120 PL-12-06 225 PL-33-Q5 

220 440 PL-l3-0S 400 PL-34-Q5 
500 1000 PL-l4-06 

31 62 PL-ll-Q7 24V SO PL-32-06 
50 100 PL-12-Q7 185 PL-33-06 

180 360 PL-13-07 330 PL-34<06 
450 900 PL-14-Q7 

25 50 PL-ll-08 30V 40 PL-32-07 
SO 100 PL-12-OB 150 PL-33-07 

150 300 PL-l3-Q8 270 PL-34-Q7 
250 SOO PL-l4-OB 

22 44 PL-ll-09 
35 70 PL-12-09 

125 250 PL-13-09 
300 SOO PL-14-09 

19 38 PL-ll-l0 
30 60 PL-12-10 

110 220 PL-13-10 
250 500 PL-14-10 

- 28 56 PL-12-11 54V 22 PL-32-0B 
84 168 PL-13-11 80 PL-33-0B 

140 280 PL-14-11 150 PL-34-08 

20 40 PL-12-12 
80 160 PL-13-12 

180 360 PL-14-12 

20 40 PL-12-13 76V 16 PL-32-09 
60 120 PL-13-13 60 PL-33-09 

100 200 PL-14-13 110 PL-34-09 

15 30 PL-12-14 B8V 14 PL-32-10 
50 100 PL-13-14 SO PL-33-10 

120 240 PL-14-14 90 PL-34-10 

115V 10 PL-32-11 
40 PL-33-11 
70 PL-34-11 

10 20 PL-12-15 
35 70 PL-13·l5 
85 170 PL-14-15 

S 12 PL-12-16 180V 7 PL-32-12 
24 48 PL-13-16 25 PL-33-12 
55 110 PL-14-16 45 PL-34-12 

5 10 PL-12-17 230 V 5 PL-32-13 
20 40 PL-13-17 20 PL-33-13 
40 80 PL-14-l7 35 PL-34-l3 

The following model number information must be supplied when ordering transformers. 

-01 
DASH NUMBER 

for Output Voltage 
and Current 

A 
TYPE OF MOUNTING FftAME, 

. if required 
(If none, leave blank_) 

Special designs not listed, available upon request. 

s 
FOR BOBBIN STANDOFF 

(If not required, leave blank.) 

.063" [1.61 
Bobbin Standoff 

For complete information, write or ghone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South akota 57078' Phone 605-665-9301 

EEM 1985 For manufacturers' sales offices, see yellow pages 

5600 

A·2129 



5600 TRANSFORMERS 

r--:DAL~ DUAL PRIMARY .... DUAL SECONDARY 
~ ~ LOW POWER TRANSFORMERS --_ ... 
PL SERIES-115/230 Volts 
PL·22, PL-23, PL·24, PL·42, PL·43, PL·44 

COMMON FEATURES 

• P.C. pin mounting 

• Dual Primary for operation at 115V or 230V, SO/60Hz 

• Dual Secondary for series connection obtains twice 
winding voltage with center tap, or for parallel connection 
obtains twice winding current rating. 

• Provides isolation from power line 

• Mounting brackets and bobbin standoff are available 

• Laminated construction for low-cost industrial 
applications, including power supplies, controls 
and instrumentation 

• Modification to these standard items are available 
as specialty products 

UNIQUE FEATURES 

PL~22, PL·23, PL.24 
- Concentric windings for increased coupling, decreased leakage 

reactance and improved regulation 

- Recognized under the Component Program of Underwriters 
Laboratories, Inc. (U.L. File E71961) 

SPECIFICATIONS 
Output Power Rating: PL-22, PL-42 = 1.50VA 

PL-23, PL-43 = 4.50VA 
PL-24, PL-44 = 10.0VA 

Output Voltage: (See table) 
Excitation Current at 120V 60Hz: 

PL-22, PL-42 = 25 MA max. 
PL-23, PL-43 = 35 MA max. 
PL-24, PL-44 = 45 MA max., 

Temperature Rise: PL-22, pL-23, PL-24 = 35°C 
PL-42, PL-43, PL-44 = 40°C 

Dielectric Strength: 
Between primary windings and secondary windings and core: 

PL-22, PL-23, PL-24 ~ 1500V 
PL-42, PL-43, PL-44 = 2500V 

Between secondary windings to core: All Units = 1000V 
Between primary to primary windings: All Units = 500V 
Between secondary to secondary windings: All Units = 500V 

Temperature Class: 
PL-22, PL-23, PL-24 
Insulation Class A, 105°C 
Operation Ambient -55°C to +65°C 
Storage Ambient -55°C to +105°C 
PL-42, PL-43, PL-44 
Insulation Class B, 130°C 
Operation Ambient -55°C to +85°C 
Storage Ambient -55?C to +130°C 

MECHANICAL 
Terminals: Brass, solder coated 
Weight: PL-22, PL-42 = 100 grams 

PL-23, PL-43 =160 grams 
PL-24, PL-44 = 240 grams 

PL·42, PL·43, PL·44 
-Split-section winding for increas~d dielectric strength 

between primary and secondary windings plus reduced 
interwinding capacitance . 

- DeSigned to meet U.L. requirements 

SCHEMATIC BASIC STYLE 

::3 t:: 
::J t:: 

SCHEMATIC OPTIONS 

230V lf32 t:: 
I:PUT 3· t:: 

PRIMARY 
SERIES CONNECTED 

l~. C· 5 
115V 2 6 

I~UT 3 t:: 
PRIMARY 

PARALLEL CONNECTED 

l~E· 5 20---3 6]S 
::=] · 7 sJUT 

SECONDARY 
SERIES CONNECTED 

l~ft I 20----3 6 
3 • 7-....1 :=]. .... VOL.JS . . . OUTPUT 
4 . S 

SECONDARY ---. 
PARALLEL CONNECTED 

'. For complete information, write or phone 
DALE ELECTRONICS,. INC., East Highway SO, Yankton, South Dakota 57078· Phone 605-665-9301 

5600 

A·2130 For manufacturers' sales offices, see yellow pages EEM 1985 \ 



5600 
DIMENSIONS 

BASIC STYLE 

~ 
~ 

TRANSFORMERS SSM 
BASIC SCHEMATICS [Numbers in brackets indicate millimeters) 

TYPE A B C D E G H 

PL·22 1.43 1.20 .20 1.19 1.00 .125 1.75 2.12 
PL·42 [26.4) [30.5) [5.08) [30.2) [25.4) [3.20) [44.4) [53.8) 

PL·23 1.68 1.38 .25 1.30 1.10 .125 2.00 2.44 
PL·43 [42.7) [35.1) [6.35) [33.0) [27.9) [3.20) [50.8) [62.0) 

PL·24 1.93 1.64 .25 1.48 1.30 .188 2.38 2.88 
PL-44 [48.0) [41.7) [6.35) [37.6) [33.0) [4.78) [60.3) [73.2) 

ELECTRICAL CHARACTERISTICS 
INPUT VOLTAGE = 115V 60Hz OR 230V SO-60Hz 

OUTPUT VOLTAGE TABLE 

OUTPUT VOLTAGE OUTPUT CURRENT (MAl MODEL NO. 

P.C. Tenninal 
(Plug in Mounling) 

Series 

8VCT 

10VCT 

12.&V CT 

15VCT 

16VCT 

Parallel 

4V 

5V 

6.3 V 

7.5V 

8V 

Series 

188 
562 
940 

120 
440 

1000 

100 
350 
800 

100 
300 
500 

75 
260 
640 

Parallel 
Concentric 
Windings 

376 PL·22·01 
1124 PL·23·01 
1880 PL:24·01 

240 PL·22·02 
880 PL·23·02 

2000 PL·24·02 

200 PL·22·03 
700 PL·23-03 

1600 PL·24·03 

200 PL·22·04 
600 PL·23·04 

1000 PL·24·04 

150 PL·22·05 
520 PL·23·05 

1280 PL·24·05 

60 120 PL·22·06 
20VCT 10V 220 440 PL·23·06 

"A" TYPE OF MOUNTING FRAME 

I 
, 

~-V ,V-~ 
.03; _ n _ I 
[.79J-"-- I I 

~ 
~ 

.250 
[6.35J Typ 

.t 

24VCT 

30VCT 

34VCT o 
G-j I- 40VCT 

500 1000 PL·24-06 

50 100 PL·22·07 
12V 180 360 PL·23·07 

450 900 PL·24·07 

50 100 PL·22·08 
15V 150 300 PL·23·08 

250 500 PL·24·08 

35 70 PL·22·09 
17V 125 250 PL·23·09 

300 600 PL,24-09 

30 60 PL·22·10 
20V 110 220 PL·23·10 

250 500 PL·24·10 
"B" TYPE OF MOUNTING FRAME 28 56 PL·22·11 

I 
I P,IIV 

I 
<t. 

I 

I 

.188 [4.78) Cia. 
2 Holes 

54VCT 27V 

56VCT 28V 

76VCT 38V 

88VCT 44V 

120VCT 60V 

180VCT 90V 

230 VCT 115 V 

84 168 PL·23·11 
140 280 PL·24·11 

20 40 PL·22·12 
80 160 PL·23·12 

180 36C PL·24-12 

20 40 PL·22·13 
60 120 PL·23·13 

100 200 PL·24·13 

15 30 PL·22·14 
50 100 PL·23·14 

120 240 PL·24·14 

10 20 PL·22·15 
35 70 PL·23·15 
85 170 PL·24·15 

6 12 PL·22·16 
24 48 PL·23·16. 
55 110 PL·24·16 

5 10 PL·22·17 
20 40 PL·23·17 
40 80 PL·24·17 

ORDERING INFORMATION The following model number information must be supplied when ordering transformers. 

PL-22 -01 A s 
POWER TRANSFORMER, DASH NUMBeR TYPE OF MOUNTING FRAME FOR BOBBIN STANDOFF 

Miniature P.C. Mount for Output Voltage and Current if required (If not required, leave blank.) 
(If none, leave blank.) 

.063" [1.6) 
Special designs not listed, available upon request. Bobbin Standoff 

For complete information, write or phone . 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 

EEM 1985 For manufacturers' sales offices, see yellow pages 

S~t.Sectlon 
indlngs 

PL·42·01 
PL·43·01 
PL·44..()1 

PL·42·02 
PL·43·02 
PL·44·02 

PL·42·03 
PL·43-03 
PL-44-03 

PL~42·04 
PL·43-04 
PL·44·04 

PL·42·05 
PL-43·05 
PL·44-05 

PL·42·06 
PL·43·06 
PL·44·06 

PL·42·07 
PL·43·07 
PL·44-07 

PL·4::!·08 
PL·43·08 
PL·44·08 

PL·42·09 
PL·43·09 
PL·44·09 

PL-42·10 
PL·43·10 
PL·44-1 0 

PL·42·11 
PL·43·11 
PL·44·11 

PL·42·12 
PL·43·12 
PL·44·12 

PL·42·13 
PL·43·13 
PL·44·13 

PL·42·14 
PL·43·14 
PL·44-14 

. PL·42·15 
PL·43·15 
PL·44·15 

PL·42·16 
PL-43·16 
PL·44·16 

PL·42·17 
PL·43·17 
PL·44·17 

A·2131 



5600 TRANSFORMERS 

GAI.E~ CUSTOM INDUCTIVE PRODUCTS 
Can't find it in the catalog? Dale has the custom capability to design and 
produce a wide range of magnetic components to your requirements. 

POWER TRANSFORMERS: 50 to 400 Hz; VA ratings to 100 VA. Specialty 
models in Low Profile and PC Mount 

INDUCTORS: 

AUDIO TRANSFORMERS: 

Inductance values to 20 H, current ratings to 60 amps. 
Capability of many styles, including: Toroidal, 
Laminated, E Core, Pot Core, Slug Core, Air Core 

Coupling TransformerS and Hybrid Transformers 
available in PC Mount, Leadset and Low Profile 

SWITCH MODE MAGNETICS:' Switching Converters, Power Transformers, 
Current Sense Transformers, Inductors 

• UL, CSA & VDE Capabilities • Designs to Military Specifications 

TOUGH COIL JOBS 
Whether you need a hundred pieces or a million, we offer: 

• Complete facilities to design, engineer and produce 
prototype quantities. 

• Faster turn-around on custom samples and short run 
production quantities. 

• Close production coordination inCluding cost-saving 
statistical control on high volume i~ems. 

PRODUCTION 

ENGINEERING AND DEVELOPMENT 
When engineering assistance is required, Dale is staffed and 
equipped to perform... ' 

1. Production Engineering to translate your specifications into 
a product with optimum quality and economy. 

2. Development Engineering to provide the electrical function 
you require. 

3. Design Engineering to transform your basic idea into parts. 

QUALITY CONTROL 

560(') 

Ability to move quickly in converting your order to finished parts is a 
Dale trademark. Facilities are available for everything from high 
volume commercial parts to highly sophisticated military items 
requiring specialized production and test equipment. In dealing with 
Dale, you draw on a background of production experience which can 
provide a definite advantage in accelerating availability . 

Full time quality control personnel and the facilities of Dale's 
company-wide reliability and quality control organization ,enable 
fast action in establishing military test procedures and in meeting 
other government requirements-including MIL-Q-9858. 

. For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078. Phone 605-665-9301 

A·2132 For manufacturers' sales offices, see yellow pages EEM 1985 
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High Voltage Line Isolation 
Transformers In 
Oil Insulating Tanks 
FEATURES: 
" Complete varnish impregnation under vacuum 
" Epoxy anchoring 
" Immersed in high grade insulating oW 
" Electrostatic shield between primary and secondary 

windings 
" "AN" type connector provided for input connections 
" Good regulation 

'Note: Shipped without oil to minimize transportation charges, 
except when otherwise specified in order. 

SPECIFICATIONS: 
" Each model available with porcelain output insulator 
" Models also available with two shielded polyethylene 

output cables in place of porcelain insulator 
" Standard types available for 120V and 240V input lines 

in 1:1, 1 :2, and 2:1 voltage ratios with other input and 
output voltages available upon request 

" Recommended for industrial, research, and 
developmental applications 

Standard 60Hz Types 

Model Max. kV de Tank Size (in.) Insulator 

TRANSFORMERS 

Transformer, High Voltage
Filament Isolation Open Type 
Construction-Epoxy Coated 

High Voltage Filament Isolation Transformers 

Model 
3-TR-15D-ll 

Secondary Secondary 
Type Volts Amps 

AD 3227 5 1 
AD 3231 5 3 
AD 3234 5 5 
AD 3228 6.3 1 
AD 3230 6.3 3 
AD 3233 6.3 5 

AD 3238 5 1 
AD 3239 5 3 
AD 3240 5 5 
AD 3241 6.3 1 
AD 3242 6.3 3 
AD 3243 6.3 5 

AD 3247 5 1 
AD 3248 5 3 
AD 3249 5 5 
AD 3250 6.3 1 
AD 3251 6.3 3 
AD 3252 6.3 5 

All primaries: 115 volts. 60Hz. 

150lation 
kV dc Size 

(Working) (AX BX C) 

10 2% X 2% X 3Ve 
10 3 X 2% X 3% 
10 31f4X25feX37/a 
10 2% X 2% X 3Ve 
10 3X2%X3V:? 
10 3% X 2% X 37/s 

20 4Y, X 3 X 4 
20 4% X 3% X 4% 
20 47/8 X 3% X 5% 
20 4'12 X 3 X 4 
20 4% X 3Y, X 4% 
20 4% X 3112 X 5Va 

30 47/a X 3% X 5 
30 5% X 33J4 X 5% 
30 6% X 33/4 X 6% 
30 4',. X 3V, X 5 
30 53J. X 33J4 X 5% 
30 6% X 33J4 X 6112 

No: kVA Insulation (WXDXH)" Height (iny" 

Transformer, High Voltage-Line Isolation 
Open Type Construction-Epoxy Coated 
FEATURES: l-TR-30-XX 1 30 lOX 12X 11 

1.5-TR-30-XX 1.5 30 13 X 13',. X 16'12 

l-TR-50-XX 1 50 t3 X 13',. X 16% 
3-TR-50-XX 3 50 13 X 13%X 16% 

l-TR-SO-XX 1 SO 911. X 12% X 13% 
2-TR-60-XX 2 60 16'12 X 16'12 X 21% 
3-TR-60-XX 3 60 16'12 X 16Y, X 21% 
5-TR-60-XX 5 60 16'12 X 16'12 X 21% 

3-TR-75-XX 3 75 16'12 X 16'12 X 22 

l-TR-l00-XX 1 100 200/4 X 171;2 X 17'3fts 
3-TR-l00-XX 3 100 20% X 17V2 X 17'3/,6 

3-TR-I50-XX 3 150 15'12 X 18% X 24 
5-TR-150-XX 5 150 15'12 X 18% X 24 

6 
6 

8'12 
8V2 

11 
11 
11 
11 

11 

14 
14 

19% 
19% 

" Designed for continuous operation at rated voltage and 
power 

... Epoxy coated, air insulated up to 30kV dc, oil insulated 
over 30kV dc 

" Well suited to applications requiring reliable isolated line 
voltage at power ratings up to 1 kVA 

" Other higher VOltage and power units available upon 
request 

SPECIFICATIONS: 
Primaries: 115V or 230V, 60Hz 
Secondaries: 115V 

Rating Size 
Mounting 

Dimensions Insulation 

5600 

0.5-TR-250-XX 0.5 250 25 X 33 X 370/" 28% 
2-TR-250-XX 2 250 25 X 33 X 370/" 28% Type kVA (AXBXC) (DXE) kV de Working 

3-TR-250-XX 3 250 2911. X 29% X 360/, 28% 
5-TR-250-XX 5 250 25 X 33 X 37'1, 280/, 

4-TR-300-XX 4 300 39'12 X 47Y, X 50Y, 35 
Models With Shielded Cabl.s Instead 01 Porcel';i" Insulator: 

0.5-CTR-250-XX 0.5 250 25 X 33 X 370/" 
2-CTR-250-XX 2 250 25 X 33 X 370/" 
3-CTR-250-XX 3 250 29% X 29% X 36% 
4-CTR-300-XX 4 300 25 X 33 X 37';" 
5-CTR-250-XX 5 250 39'12 X 47'12 X 50'12 

'Note: Add the following suffix in place of XX: 

For Suffix For Suffix 
1201120 11 240/120 21 
1201240 12 2401240 22 

··Note: Dimensions are nominal and outline drawings are available upon request. 
'''Note: If shielded polyethylene output cables are desired in place of porcelain 
insulator. deSignate part number with a "C" prefix. e.g .. l-CTR-30-XX. 

D~ 

AD 1640 0.200 6VeX4X5Y, 
AD 1641 0.500 7%X5,,.X7% 
AD 1642 0.750 9112 X 65/16 X elf4 
AD 1643 1.000 8'1:!X8X9% 

AD 1644 0.200 8'hX4X5% 
AD 1645 0.500 10% X 55fsX 7112 
AD 1646 0.750 9%X6%X8 
AD 1647 1.000 11V,X6%X8% 

AD 3060 0.250 8'hX7%X6'h 
AD 3061 0.500 9'lf.X7X8% 
AD 3062 0.750 10'l:!X7Y2X9'1:! 
A03063 1.000 11 X9X9Y, 

AD 3064 0.250 10X7X6'1:! 
AD 3065 0.500 llV4X7V4XB3J4 
AD 3066 0.750 12'12 X 7'12 X 9'12 
AD 3067 1.000 12%X9X9'h 

AD 3068 0.250 13V4X71f4X61f2 
AD 3069 0.500 131f4X7V4X8% 
AD 3070 0.750 14112 X 7% X 9112 
AD 3071 1.000 14%X9X9V2 

For manufacturers' sales offices, see yellow pages 

4'hX3 10 
5%X4% 10 
7% X 413116 10 
6X5 10 

61fs X 3Vs ~O 

8X41f4 20 
7V2 X 41311s 20 
80/,X4% 20 

70/"X3% 30 
713/16X3'h 30 
8'1:!X3% 30 
B3,4X 33J4 30 

BI3J16 X 33fe 40 
9Vs X 31f2 40 
10%X3% 40 
107/16 X 3% 40 

12 X 33fe 50 
ll1faX31f2 50 
121f4 X 35fa 50 
127/16X33f4" 50 

A·2133 



5600 TRANSFORMERS 5600 

TRANSFORMERS 

FULL LINE OF QUALITY MAGNETIC COMPONENTS. TAILORED TO YOUR EXACT NEEDS 

FEATURES 
TRANSFORMERS 
Power-.5VA to 50KVA 

115V, 57 to 63 Hz 
115/230V, 47 to 63 Hz 
International power input, 
47 to 63 Hz 
400 Hz 
Single or multi outputs 
For power supply, control, 
filament & rectifier circuits 
(+5, ±12, ±15 or any 
combination) 
• Non concentric winding 
technique. Minimum inter
winding capacitance. Ex
cellent isolation. Very low 
leakage. Minimum electrical 
noise • High efficiency. UL 
recognized components for 
Class 8 (130°C) 

Hi Freq-Up to 40 KHz 
Ferrite cores 
Switching power supply 

AC-DC converter 
DC-DC converter 
Inverter 

Current-Up to 500 Amp 
Sense 
Instrumentation 
Measuring devices 
AC and DC 

INDUCTORS 
Power-50, 60, 400 Hz 

1 p.H tc) 50H of inductance 
1p. Amp to 60 Amp of current 

Hi Freq-Up to 40 KHz 
1 p.H to 50H of inductance 
Switching power supply 
Ferrite cores 
Converter· 
Inverter 

FORMATS 
PC MOUNT 
(Hi Pot 2500 VRMS) 

• Low profile. Split pack 
• Horizontal • Vertical 

• POWER 
• ISOLATION 
• CONTROL 
• AUTO 
• STEPUP 
• STEPDOWN 
• CURRENT 
• C.V.T. 
• CHOKES 
• HI FREQ 
• INDUCTORS 

CHASSIS MOUNT 
(Hi Pot 2500 VRMS) 

• Low profile • Split pack 
• Quick connect, solder 
tab,lead wire, or any type 
of termination 
Open frame/Closed frame 

SERVICES 
• Design to your specifica
tions • Design to UL 
standards • First article 
engineering sample within 
one week • No engineering 
set up charge • O.E.M. 
services • 100% Q.C.
guaranteed reliability • Our 
CAD system eliminates the 
need for a catalog 

ELECTROMECH - THE LAST WORD IN TRAN:SFORMERS 
ELECTROMECH, INC. • 528 Elm Street. Kearny, New Jersey 07032. (201) 997-0950 

A·2134 For manufacturers' sales offices, see yellow pages EEM 1985 
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5600 TRANSFORMERS 5600 

Power ~ 
li f ' P. C Recognized Component rans ormers- .. __ ~ __ ~_~_und_erwr_lters~Labs_.lnc. 

SINGLE 115V PRIMARY 
TYPE PC-6 PINS 

I [[II--, . H~'r,l ijlfr:~, ",tJJ~',,' , 
1 6 ' 'n' ' 4' 

!'\ X • 

~~.~"- PC TERMINAL ' 
(PLUG-IN MOUNTING) 

DUAL 115/230V PRIMARY 
TYPE DPC-8 PINS 

,I-- H ~\O'Z41 o[5:~ ~, 
7 ,A 0 2 

L 6 A 0 3 1 5 AD' 4 

L------oI..J~6t PC TERMINAL ' 
(PLUG-IN MOUNTING) 

BRACKET AND CHANNEL FRAME MOUNTING AVAILABLE FOR 
SINGLE AND DUAL PRIMARY 

"SLIDE ON" BRACKET 

FOR SIZE 24 PIN B24t=Z1~I=~~i 

FOUR II~r 
.156 OIA. 2" 

.... HOLES _ Jj 

Size VA L W 
25 1.0 1 10/8 
37 1.2 1% 11/8 
50 4.4 15/8 1114 
62 10 Bla 1~6 

k--1%"------J>f 24 24 1% 2114 

I 
Eo 

1 
SERIES 

CONNECTED 

J. [,5, 
115V 

'2 6 

']. [.7 
115V 

4 • 

r .' 1 
6 

H 
0.83 
H{6 
13/8 
15/8, 
13/a 

", I 
SERIES 

CONNECTED 

6PIN 
X 

0,250 
0.312 
0.400 
DAOO 
DAOO 

BASIC SCHEMATIC 
Transformer can be 
connected in series 

or parallel. 

PARALLEL 
CONNECTED 

BASIC SCHEMATIC 
Transformer can be 
connected in series 

SPIN 
A 

0.200 
0.200 
0.250 
0.250 
0.250 

otparallel. 

PARALLEL 
CONNECTED 

WL 
B Dz. 

1.200 2.5 
1.000 3 
1.100 5 
1.300 9 
2;100 12 

D 

Primary Rating ~ 

HOW TO ORDER 
PC· 10 • 2400 B 4 

No Letter 
C 
D 
E 
F 

115V SO/60Hz 6pin 
230V 50/110 Hz 6 pin 

115/230V 50160 Hz 8 pin 
277V 50/60 Hz 6 pin 
332V 50/60 Hz 6 pin 

Transformer Series ___ ..J 

PC-Single Section Bobbin PC Transformers 
EL-"2" Section" Split Bobbin PC Transformer 

Secondary Voltage Rating - in volts RMS ___ '--_..1:...... __ 

I T 
Individual Spec 

Mechanical-Configuration , 
A = Channel Frame Mounting ~ Style A-
, Screw Mount 
B = NoFrame " 
C = Channel Frame Mounting - Style C ~ 

PC Mount 
E = Channel Frame - No Mounting 
P = Potted - FORM-TRAWM Construction 

Secondary Current Rating - in ma RMS _~ _______ ...J 

EWC. Inc. reserves the right to make changes without notice in design and sp~cifications in order to eflect product improvement. 

E\VE:C.725 FEDERAL AVENUE, KENILWORTH, NJ.07033 • (201) 245-3200 TWX 710-996-5993 800-526.4048 

A·2136 For manufacture.rs' sales offices, see yellow pages EEM1985 



5600 TRANSFORMERS 5600 

!M Power 
Underwriters Labs, Inc. _ReCO_9nIZ_edCO_mPO_nent _________ liransformers-p.C. 

SECONDARY RMS RATING PRIMARY 50/500 Hz 

Parallel . • • 
Sarla8 @ 2x Current 

V.C.T. MA V MA Size 
Single 115V slnlla230V Dual 115/230V 

6 Pin PIn 8Plo 

10@90 5@180 25 
10@120 5@240 37 
10@440 5@880 50 
10.@10oo 5@2000 62 
10@2400 5@4800 24 

PC-l0-90B53 CPC-l0-90B53 DPC-l0-90B53 
PC-l0-120Bl CPC-l0-120B1 DPC-l0-120Bl 
PC-10-440B2 CPC-10-440B2 DPC-10-440B2 
PC-l 0-1 00083 CPC-1 0-1 000B3 DPC-1 0-1 oooB3 
PC-l0-2400B4 CPC-l0-2400B4 DPC-10-2400B4 

12.6@70 6@140 25 
12.6@ 100 6.3@200 37 
12.6@ 350 6.3@700 50 
12.6@8oo 6.3@1600 62 
12.6@20oo 6.3@4000 24 

PC-12-70B54 CPC-12-70B54 DPC-12-70B54 
PC-12-100B5 CPC-12-100B5 DPC-12-100B5 
PC-12-350B6 CPC-12-350B6 DPC-12-350B6 
PC-12-800B7 CPC-12-800B7 DPC-12-800B7 
PC-12-2000B8 CPC-12-2000B8 DPC-12-2000B8 _. 

.~--- ---
16@55 8@110 25 
16@75 8@150 37 
16@260 8@520 50 
16@640 8@ 1280 62 
16@1500 8@3000 24 

PC-16-55B55 CPC-16-55B55 OPC-16-55B55 
PC-16-75B9 CPC-16-75B9 OPC-16-75B9 
PC-16-260B10 CPC-16-260Bl0 DPC-16-260Bl0 
PC-16-640B11 CPC-16-640B11 DPC-16-640Bl1 
PC-16-1500B12 CPC-16-1500B12 DPC-16-15OOB12 .. 

20@45 10@90 25 
20@60 10@120 37 
20@220 10@440 50 
20@500 10@ 1000 62 
20@1200 10@2400 24 

PC-20-45B56 CPC-20-45B56 DPC-20-45B56 
PC-20-60B13 CPC-20-60B13 DPC-20-60B13 
PC-2D-220B14 CPC-20-220B14 DPC-20-220B14 
PC-20-500B15 CPC-20-500B15 DPC-20-500B15 
PC-20-1200B16 CPC-20-1200B16 DPC-20-1200B16 

-- -
24@35 12@70 25 
24@50 12@ 100 37 
24 @180 12@360 50 
24@450 12@900 62 
24@1000. 12@2000 24 

PC-24-35B57 CPC-24-35B57 DPC-24-35B57 
PC-24-50B17 CPC-24-50B17 DPC-24-50B17 
PC-24-180B18 CPC-24-180B18 DPC-24-180B18 
PC-24-450B19 CPC-24-450B19 DPC-24-450B19 
PC-24-1000B20 CPC-24-1000B20 DPC-24-10ooB20 

28@30 14@60 25 
28@40 14@80 37 
28@160 14@ 320 50 
28@360 14@720 62 
28@800 14@ t6A 24 

PC-28-30B58 CPC-28-30B58 OPC-28-30B58 
PC-28-40B49 CPC-28-40B49 OPC-28-40B49 
PC-28-160B50 CPC-28-160B50 OPC-28-160B50 
PC-28-360B51 CPC-28-360B51 DPC-28-360B51 
PC-28-800B52 CPC-28-800B52 OPC-28-800B52 

34@25 17$50 25 
34@35 17 70 37 
34@125 17 $250 50 
34@300 17 600 62 
34@7oo 17@1400 24 

PC-34-25B59 CPC-34-25B59 OPC-34-25B59 
PC-34-35B21 CPC-34-35B21 DPC-34-35B21 
PC-34-125B22 CPC-34-125B22 DPC-34-125B22 
PC-34-300B23 CPC-34-SOOB23 OPC-34-300B23 
PC-34-700B24 CPC-34-700B24 DPC-34-700B24 

.--

40@20 20@40 25 
40@30 20@60 37 
40@110 20@220 50 
40@ 250 20@500 62 
40@600 20@1200 24 

PC-40-20B60 CPC-40-20B60 OPC-40-20B60 
PC-40-30B25 CPC-40-30B25 OPC-40-30B25 
PC-40-l10B26 CPC-40-1l0B26 DPC-40-110B26 
PC-40-250B27 CPC-40-250B27 DPC-40-250B27 
PC-40-S00B28 CPC-40-600B28 OPC-40-6ooB28 

. 

56@15 28@30 25 
56@20 28@40 37 
56@80 28$160 50 
56 @ 180 28 360 62 
56@420 28@840 24 

PC-56-15B6l CPC-56-15B61 OPC-56-15B61 
PC-56-20B29 CPC-56-20B29 DPC-56-20B29 
PC-S6-S0BSO CPC-56-80B30 DPC-56-80B30 
PC-56-1S0B31 CPC-S6-180B31 DPC-56-l80B31 
PC-56-420B32 CPC-56-420B32 DPC-56-420B32 --._-

88@10 44@20 25 
88@15 44@30 37 
88@50 44@100 50 
88@ 120 44@240 62 
88@270 44@54O 24 

PC-88-l0B62 CPC-S8-10B62 OPC-B8-10B62 
PC-88-15B33 CPC-88-l5B33 DPC-S8-15B33 
PC-88-50B34 CPC-88-50B34 DPC-88-S0B34 
PC-88-120B35 CPC-88-120B35 OPC-SS-120B35 
PC-88-270B36 CPC-B8-270B36 DPC-88-270B36 

----
120@8 60@16 25 
120@10 6O@20 37 
120@35 60@70 50 
120@85 60@ 170 62 
120 @200 60@400 24 

PC-120-8B63 CPC-120-SB63 DPC-12D-SB63 
PC-120-10B37 CPC-120-10B37 DPC-120-l0B37 
PC-120-35B38 CPC-120-35B38 DPC-120-35B38 
PC-120-S5B39 CPC-120-85B39 OPC-120-85B39 
PC-120-200B40 CPC-120-200B40 DPC-120-2ooB40 

--j-

90@10 180@5 25 
180@6 90@12 37 
180@24 90@48 50 
180@ 55 90@110 62 
180@130 90@260 24 

PC-180-5B64 CPC-180-5B64 OPC-180-5B64 
PC-180-6B41 CPC-180-6B41 OPC-18D-6B41 
PC-180-24B42 CPC-l110-24B42 OPC-180-24B42 
PC-180-55B43 CPC-180-55B43 DPC-180-55B43 
PC-18Q-130B44 CPC-180-130B44 OPC-180-130B44 

230@4 115@8 25 
230@5 115@ 10 37 
230@20 115@4O 50 
230@40 115@80 62 
230@100 115@200 24 

PC-230-4B65 CPC-230-4B65 DPC-230-4B65 
PC-230-5B45 CPC-230-5B45 OPC-230-5B45 
PC-230-20B46 CPC-230-20B46 DPC-230-20B46 
PC-23D-40B47 CPC-230-40B47 DPC-230-40B47 
PC-230-100848 CPC-230-100B48 DPC-230·100B48 

RATINGS BASED ON 20% REGULATION. 

METHOD OF DETERMINING SECONDARY RMS CURRENT: 
Rectifier Type 

Full Wave Center Tap 
Full Wave Center Tap 
Full Wave Bridge 
Full Wave Bridge 

Filter Type 
Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS Secondary Current 
.7 x DC Amps 

1.2x DC Amps 
1.0x DC Amps 
1.8x DC Amps 

Slngl8277V 
6 PIn 

EPC-l0-90B53 
EPC-l0-120Bl 
EPC-10-440B2 
EPC-l 0-1 000B3 
EPC-10-240084 

EPC-12-70B54 
EPC-12-100B5 
EPC-12-350B6 
EPC-12-800B7 
EPC-12-2000B8 

EPC-16-55B55 
EPC-16-75B9 
EPC-16-260Bl0 
EPC-16-640Bl1 
EPC-16-1500B12 

EPC-20-45B56 
EPC-20-60B13 
EPC-20-220B14 
EPC-20-500B15 
EPC-20-1200B16 

EPC-24-35B57 
EPC-24-50B17 
EPC-24-180B18 
EPC-24-450B19 
EPC-24-1oo0B20 

EPC-28-30B58 
EPC-28-40B49 
EPC-28-160B50 
EPC-28-360B51 
EPC-28-800B52 

EPC-34-25B59 
EPC-34-35B21 
EPC-34-125B22 
EPC-34-300B23 
EPC-34-700B24 

EPC-40-20B60 
EPC-40-30B25 
EPC-40-110B26 
EPC-40-250B27 
EPC-40-600B28 

EPC-56-1SB61 
EPC-56-20B29 
EPC-56-80B30 
EPC-56-180B31 
EPC-56-420B32 

EPC-8S-10B62 
EPC-S8-15B33 
EPC-88-50B34 
EPC-8S-l20B35 
EPC-8S-270B36 

EPC-120-SB63 
EPC-120-10B37 
EPC,120-35B38 
EPC-120-85B39 
EPC-120-200B40 

EPC-180-5B64 
EPC-180-6B41 
EPC-180-24B42 
EPC-1BO-55B43 
EPC-180-l30B44 

EPC-230-4B65 
EPC-230-5B45 
EPC-230-20B46 
EPC-230-40B47 
EPC-230-100B48 

Ewe, Inc. reserves the .right to make changes without notice in design and specifications in order to effect product improvement. 
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siolle 332V 
Pin 

FPC-l0-90B53 
FPC-l0-120B1 
FPC-l0-440B2 
FPC-l 0-1 000B3 
FPC-l0-2400B4 

FPC-12-70B54 
FPC-12-100B5 
FPC-12-350B6 
FPC-12-800B7 
FPC-12-2000B8 

--
FPC-16-55B55 
FPC-16-75B9 
FPC-16-260Bl0 
FPC-16-640B11 
FPC-16-1500B12 

FPC-20-45B56 
FPC-20-60B13 
FPC-20-220B14 
FPC-20-500B15· 
FPC-20-1200B16 

FPC-24-35B57 
FPC-24-50B17 
FPC-24-180B18 
FPC-24-450B19 
FPC-24-1000B20 

FPC-28-30B58 
FPC-28-40B49 
FPC-28-160B50 
FPC-28-360B51 
FPC-28-800B52 

FPC-34-25B59 
FPC-34-35B21 
FPC-34-125B22 
FPC-34-300B23 
FPC-34-700B24 

FPC-40-20B60 
FPC-40-30B25 
FPC-40-110B26 
FPC-40-250B27 
FPC-40-600B28 

FPC-56-15B61 
FPC-S6-20B29 
FPC-56-80B30 
FPC-56-l80B31 
FPC-56-420B32 

FPC-S8-10B62 
FPC-88-l5B33 
FPC-88-50B34 
FPC"88-120B35 
FPC-SS-270B36 

FPC-120-8B63 
FPC-120-10B37 
FPC-120-35B38 
FPC-120-85B39 

. FPC-12Q-200B40 

FPC-180-5B64 
FPC-180-SB41 
FPC-180-24B42 
FPC-1BO-55B43 
FPC-180-130B44 

FPC-230-4865 
FPC-230-SB45 
FPC-230-20B46 
FPC-230-40B47 
FPC-230-100B48 

A·2137 



5600 TRANSFORMERS 5600 

Economy Line of Split-Bobbin ~ 
Miniature. Power Transformers _____ o~~~_~~ft_~':sc~_~~_7~~~ 
For prir'lted circuit plug-in applications 

ATTRACTIVE PRICE SAVINGS IN QUANTITIES OF 500 AND OVER I 

secondaries as shown. Available only in three types of channel frames as shown 
and in three different VA ratings these units are priced lower 
than our standard PC/OPC series and will afford $ubstantial 
savings in larger quantity ranges. Additional savings can 
be realized if single secondary can be used in lieu of dual 

Electrical characteristics differ from our standard PC/OPC 
series. 

Style "C" channel frames supplied hot tin dipped to assure 
proper soldenl.bility. Other styles supplied electro tin plated. 

SECONDARY RMS RATING PRIMARY 50/60 Hz I 

Series Parallel @ 2x Current 
V.C.T. MA V MA Size 

Single 115V Dual 115/23OV 
6 Pin 8 Pin 

1o@12o 5@24o 37 
1o@44o 5@88o 50 
1o@100o 5@2ooo 62 
1o@24oo 5@48oo 24 

EL-10-120*1 DEL-10-120*1 
EL-1O-44o*2 DEL-10-440*2 
EL-1 0-1 000*3 DEL-1 0-1 000*3 
EL-1O-24oo*4 DEL-1 0-2400* 4 

12.6@100 6.3@2oo 37 
12.6@350 6.3@70o 50 
12.6@8oo 6.3@16oo 62 
12.6@2oo0 6.3@4ooo 24 

EL-12-100*5 DEL-12-10o*5 
EL-12-35O*6 DEL-12-350*6 
EL-12-800*7 DEL-12-800*7 
EL-12-200o*8 DEL-12-2000*8 

16@75 8@15o 37 
16@260 8@52o 50 
16@64o 8@128o 62 
16@1500 8@300O 24 

EL-16-75*9 DEL-16-7S*9 
EL-16-26o*10 DEL-16-260*1o 
EL-16-64o*11 DEL-16-64o*11 
EL-16-15oo.*12 DEL-16-1500*12 

20@60 ,1o@120 37 
2o@220 10@ 440 50 
2o@50o 10@10oo 62 
20@120o 1O@2400 24 

EL-20-60*13 DEL-20-60*13 
EL-20-220*14 DEL-20-220*14 
EL-20-500*,15 DEL-20-500*1S 
EL-20-1200*16 DEL-20-1200*16 

24@50 12@10o 37 
24 @180 12 @360 50 
24@45o 12 @9OO 62 
22\@ 1000 12@2000 z4 

EL-24-50*17 DEL-24-50*17 
EL-24-180*18 DEL-24-180*18 
EL-24-450*j 9 - DEI-24-45O*j9 
EL-24-1ooo*20 DEL-24-1000"20 

28@40 14@80 37 
28@16o 14@ 320 50 
28@360 14@720 62 
28@800 14@1.6A 24 

EL-28-40*49 DEL-28-40*49 
EL~28-160*50 DEL-28-160*50 
EL-28~360*51 DEL-28-360*51 
EL-28-800*52 DEL-28-800"52 

34@35 17@7o 37 
34@ 125 17@250 50 
34@3oo 17@600 62 
34@700 17@140o 24 

EL-34-35*21 DEL-34-35*21 
EL-34-125*22 DEL-34-12S"22 
EL~34-300*23 DEL-34-300*23 
EL-34-700*24 DEL-34-700*24 

40@3o 20@60 37 
4o@110 20@220 50 
4o@25o 20@500 62 
40@6oo 20@1200 24 

EL-40-30*2S DEL-40-30*25 
EL-40-110"26 DEL-40-110*26 
EL-40-250*27 DEL-4o-250*27 
EL-40-600*28 DEL-40-600*28 

56@2o 28@40 37 
56@8o 28~ 160 50 
56@180 28 360 62 
56@42o 28@ 840 24 

EL-56-2o*29 DEL-S6-20*29 
EL-S6-8o*30 DEL-56-80*30 
EL-56-180*31 DEL-S6-180*31 
EL -56-420*32 DEL-S6-420*32 

88@.15 44@30 37 
88@5o 44@100 50 
88@120 44@240 62 
88@270 44@540 24 

EL-88-15*33 DEL-88-1S*33 
EL-88-50*34 DEL-88-50*34 
EL-88·120*3S DEL-88-120*35 
EL-88-270*36 DEL-88-270*36 

120@10 60@20 37 
120@35 60@70 50 
120@85 60@170 62 
120@200 60@400 24 

EL-120-10*37 DEL-120-10*37 
EL-120-3S*38 DEL-120-3S*38 
EL-120-8S*39 DEL-120-85*39 
EL-120-200*40 DEL-120-200*40 

180@6 90@12 37 
180@24 90@48 50 
180@55 90@11o 62 
180 @ 130 90@260 24 

EL-180-6*41 DEL-180-6*41 
EL-180-24*42 DEL-180-24 *42 
EL-180-55 *43 DEL-180-S5 *43 
EL-180-130"44 DEL -180-130*44 

230@5 115 @ 10 37 
230@20 115@40 50 
230@40 115@80 62 
230@100 115@200 24 

EL-230-5*4S DEL-230-5*4S 
EL-230-20*46 DEL-230-20*46 
EL-230~40*47 DEL-230-40*47 
EL-230-1 00* 48 DEL-230-1 00" 48 

RATINGS BASED ON 20% REGULATION • 
• ' Specify letter "E", "A" or "C" for mounting style of channel frame required. Size #24 only style Band P available. 
For FORM-TRAN® construction use letter "P". See Page A·2141. . 
EWC, Inc, reserves·the right to make changes Withllui notice in deSign and' specifications in order to'effect product improvement. 
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5600 TRANSFORMERS 5600 

'" Recognized Component 
Underwriters Labs, Inc. 

Economy Line of Split-Bobbin 
Miniature Power Transformers -------------------------------

STYLE E CHANNEL FRAME 

STYLE A CHANNEL FRAME 

STYLE C CHANNEL FRAME 

r D 1 ir'; 1 
A iHn 
~lM 

...jf.- .030 -.- _I I L* 

'FOR SIZE 37 & 50 = .13 
FOR SIZE 62 = .19 

"SLIDE ON" BRACKET 
FOR SIZE 24 PIN B24 

FOUR 'T 
.156 OIA. 2" 

..--HOLES .!J 
.-Y-- 1 %" -+I 

.20 ..., .. 

Size 0 E 

37 1V2 Wa 

50 12~2 1V4 

62 13Ji'2 HIS 

24 15/a 2V4 

•• Use B24 Bracket 

F 

1~ 

1% 

12Ji'2 

PIa 

P.C. Board Layout (Circuit Side) 

6 PIN 

6 PIN 

8 PIN 

r-- ~---j 
-~8 -+- 1~' 
_...,i,. 7 ~. 2' S 
~ _. '. S 

'11 6 , 3. S 
1'5·-t- 4 -

8 PIN 

r $ Jt r- $ Jt 
f--R --i i-- ~ ----j 

-;-2 -+._la: T -.S± 1 m' S 
H -t5 + -3 .. ..,. 7 ,- 2 S 

, ,T H '.,6-1--3 S l_:' r. 4 L+ 5-+'- 4-t-'-
-+ '~-

J t = 0 .. 190 OIA. 

I 

K 

I 
I 

6 PIN 

L' 

...l-i __ CJ 

G H 

2J{6 1.75 

2% 2.00 

21316 2.38 

NA •• 

K 

1.422 

1.672 

1.922 

•• 

8 PIN 

L' 

r ~CJ . I 

f--~ITh' . --4T 8 I 1. S 

K .~ 7 2 S 

I '~6r3" 
I --4> 5 1 4, S. 

I ' 
t 

Recommended PC Hole Dia. = 0.052 

R S T 
Wgt. 
Oz. 

1.000 0.200 0.312 3 

1.100 0.250 D.400 5 

1.300 0.250 0.400 9 

2.100 0.250 0.400 12 

EWC, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 
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5600 TRANSFORMERS 5600 

Miniature Plug-In ~ 
P li f ' Recognized Component ower rans OrmerS ________ Und_erwrl_tersL_8bS,_lnC. 

For triple-output regulated supplies 
IDEAL FOR MICROPROCESSOR APPLICATIONS 
This line was designed around our standard PC and LP Series 
and is specified in terms of DC output. 

~izes "6" and "12" available with dual primary only. 
1500V hipot is standard on Si2;es "V", "X" and "Y". 
1500V hipot is standard on Sizes "6" and "12". 

, 

Size "V" available with single primary only. 
Sizes "X" and "Y" available with single or dual primary. 

TYPE MPC AND DMPC 

MPC ~w-1 r-- L ---.:., 1 3 45 

"IIQ] 0 'liE' '0",,0" ~ 115 VOLTS : DC OUTPUT 
50/60 HZ ~ E6 FOR ±12 VOLT 

2 7 OR ±15 VOLT 
26 78 8 DC OUTPUT 

:jjo- .o~o l- I .250./ 1-..,1-- .040 
8 PIN SCHEMATIC 

~ 
r-- L ----1 

T~ 
12567 

o liES FOR 5 VOLT 
H Q 115/230 ';;J 6 DC OUTRUT 

VOLT ~ 7 FOR ±12 VOLT 
L 50/60 HZ ~ E~ OR ±15 VOLT 

.18 .......... 4 10 DC OUTPUT 
-,.- . --11-'.04 348910 

SCHEMATIC ,02 1----6-": -1 I- ;200 10 PIN 

DMPC 

Size L W H a-Pin 1D-Pin B Lbs. 
V 15/8 1Y4 13/a 0.250 0.200 1.100 0.31 
X F/8 1K6 15/e 0.250 0.200 1.300 0.56 
Y 1% 2Y4 13/e 0.250 0.200 2.100 0.7S 

MPC and OM PC's also available with channel frames see page A·2139 or FORM-TRAN® ConstructIOn. 
See page A·2139 for ordering information. 

TYPE MPL 

,.!< ~ 
6 

2 7 

4 I B 

9 

3 il;o 

Size L W 

6 17/e 1~6 
12 2Y2 2.000 

Part Number 
Primary 50/60 Hz 

115V 115/230V 
(a Pin) (10 Pin) 

MPC-V-12B1 N/A 
MPC-V-1SB2 N/A 
MPC-X-12B11 OMPC-X.12B31 
MPC:X-15B12 DMPC-X-15B32 
MPC-Y-12B21 OMPC-Y-12B41 
MPC-Y-1SB22 OMPC-Y-1SB42 

N/A MPL-6-12BS1 
N/A MPL-6-1SB52 
N/A MPL-12-12B61 
N/A MPL~12-15B62 

H 
(MAX.) 

~~lll 
6 w 

'+= . J 
.040 

H A 

0.850 1.600 
1.065 2.000 

DC Output 

Output #1 
5VOC 180ma 
5VOC 180ma 
SVOC360ma 
SVOC 360ma 
5VOC 83Sma 
SVOC83Sma 
5VOC 13Sma 
5VOC 135ma 
5VOC 270ma 

-5VOC270ma 

B 

115/230 
VOLT 
50160 HZ 

'JIIE: FOR 5 VOLT DC OUTPUT 
2 7 

3JIIE B FOR ±12 VOLT 
4 9 OR ±15 VOLT 

loDC OUTPUT 

SCHEMATIC 

C Lbs. 

0,375 0.187 0.43 
O.SOO 0~2S0 0.68 

Output #2 Size 
±12VOC 35ma V 
±15VOC30ma V 
±12VDC'60ma X 
±15VOC50ma X 
±12VOC 1S0ma Y 
±1SVDC 130ma Y 
±12VOC40ma 6 
±15VOC35ma 6 
±12VDC85ma 12 
±1SVDC 70ma 12 

-. EWC, Inc. reserves the right to make changes without notice In deSign and specifications In order to effect product Improvement. 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 • (201) 245-3200 TWX 710-996-5993 800-526-4048 
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5600 TRANSFORMERS 5600 

!M 
Recognized Component FORM TRANTM _unde_fflrlt_e~L_8bS._lnc.___________________ _ 

TOP VIEW 

For military style packaging of printed circuit board 
plug~in transformers - at commercial prices 

H 

SIDE VIEW 

FEATURES 
• Assures greater reliability. 
• Encapsulated in form fitting shells to protect 

against possible damage due to use of water 
soluble and other fluxes as well as electrolytic 
corrosion experienced on open type construc
tion 

• Enhances physical appearance of your printed 
circuit board. ' 

• In addition to UL recognition modified "Form
Tran" packaging can be provided that will meet 
safety requirements valid in all member coun
tries of the European Community and Canada. 

'f 
--;-g C 

-~ 
I 

45° NOTCH INDICATES PIN 1 45° NOTCH INDICATES PIN 1 

~g I 

BOTTO~ VIEW .. / 

FORM· TRAN PACKAGING 
CAN BE PROVIDED FOR 
OUR STANDARD LINES OF 

PC/DPC* 
EL/DEL* 
MPC/DMPC· 

Simplify by inserting the letter 
"P" for mechanical configuration. 
• See preceeding pages for part numbers 

and details. 

L W 
Size ±.03 ±.03 

25 1.11 1.45 

37 1,52 1.22 

50 1.77 1.30 

62 2.02 1.50 

24 1.70 2.32 

•• No mtng's. for size #25. 

H B 
±.03 ±.010 

0.92 1.200 
1.26 1.000 

1.44 1.100 

1.70 1.300 

1.42 2.100 

EWC, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 • (201) 245-3200 TWX 710-996-5993 800-526-4048 

EEM 1985 For manufacturers' sales offices, see yellow pages 

C D E 
±.010 ±.010 DIA. 

•• .. NA 
.840 1,270 .125 

.132 

1.000 1.463 .159 
.169 

1.125 1.625 .159 
.169 

2.000· 1.463 .159 
.169 

II:\VE:c. 
A·2141 



5600 TRANSFORMERS 5600 

Miniature LO-PROFILE S\l 
Plug-In Power Transformers ~ ___ ~_o~~,...--~~~z_,?e~C_~~~_?~~~ 

2.5VA - 0.650 inches high 

12VA-1.065 inches high 

Size 
2 
6 

12 

PRIMARIES 
115/230V 
50160 Hz 

L W 
17/8 1'16 
Fl8 1'16 
2112 2 

6VA-0.850 inches high' 

JC 
~rv 
~~ 

• INDICATES LIKE POLARITY 

H A B Oz. 
0.650 1.600 0.375 5 
0.850 1.600 0.375 7 
1.065 2.000 0.500 11 

'~egulatoo~ of S,ze 2 and 6 units is 30%, i.e., no load-secondary voltage 
IS 30% hIgher than full load. Regulation of Size 12 units is 20%. 

For printed circuit applications 

THREE SIZES:' 
Ewe's lo-profile, plug-in power transformers are designed for 
low height, critical pc board applications in semiconductor 
control and instrumentation. Interchangeable with those of 
other manufacturers, the units are for use in single, dual or 
reference dc supplies, or isolated control circuits. 

Ewe TRANSFORMERS FEATURE 
• Non-concentric winding, achieved by secondary being wound 

alongside primary rather than directly over it, to lower inter
winding capacitance, thus eliminating the use of an electro
static shield. 

• Hum-bucking (semi-toroidal) construction to diminish radi
ated magnetic field and balance winding. 

• Lo-profile design permitting close card spacing: 0/4" for 
2.5VA units, 1" for 6VA units and 1%" for 12VA units. 

• Dual Primaries: 115/230V, 50/60 Hz 

• 1500V RMS HIPOT 

SECONDARY' 
Pari No. Sizi Series Parallel 

LP 10-250-823 2 10VC.T.@250MA 5V@500MA 
LP 10-600-81 6 10V C.T. @ 600MA 5V@1.2A 
LP 10-1200-82 12 10V C.T. @ 1200MA 5V@2.4A 
LP 12-200-824 2 12.6V C.T. @ 200MA 6.3V@400MA 
LP 12-450-83 6 12.6V C.T. @ 450MA 6.3V@900MA 
LP 12-900-84 12 12.6V C.T. @900MA 6.3V@1.8A 
LP 16-150-825 2 16V C.T. @ 150MA 8V@300MA 
LP 16-350-B5 6 16V C.T. @350MA 8V@700MA 
LP 16-700-B6 12 16V C.T. @ 700MA 8V@1.4A 
LP 20-125-826 2 20V C.T. @ 125MA 10V@250MA 
LP 20-300-87 6 20V C.T. @ 300MA 10V@600MA 
LP 20-600-B8 12 20V C.T. @ 600MA 10V@1.2A 
LP 24-100-827 2 24V C.T.@100MA 12V@200MA 
LP 24-250-89 6 24V C.T. @ 250MA 12V@500MA 
LP 24-500-810 12 24V C.T. @ 500MA 12V@lA 
LP 34-75-828 2 34V C.T. @ 75MA 17V@150MA 
LP 34-170-811 6 34V C.T. @ 170MA 17V@340MA 
LP 34-340-812 12 34V C.T. @ 340MA 17V@680MA 
LP 40-60-829 2 40V C.T. @ 60MA 20V@120MA 
LP 40-150-813 6 40V C.T. @ 150MA 20V@300MA 
LP 40-300-814 12 40V C.T.@300MA 20V@600MA 
LP 56-45-830 2 56V C.T. @ 45MA 28V@90MA 
LP 56-100-815 6 56V C.T. @ 100MA 28V@200MA 
LP 56-200-816 12 56V C.T. @ 200MA 28V@400MA 
LP 88-28-831 2 88V C.T. @ 28MA 44V@56MA 
LP 88-65-817 6 88V C.T. @ 65MA 44V@130MA 
LP 88-130-818 12 88V C.T.@130MA 44V@260MA 
LP 120-20-832 2 120V C.T. @ 20MA 60V@40MA 
LP 120-50-819 6 120V C.T. @ 50MA 60V@ 100MA 
LP 120-100-820 12 120V C.T.@ 100MA 60V@200MA 
LP 230-10-833 2 230V C.T.@ 10MA 115V@ 20MA 
LP 230-25-821 6 230V C.T. @ 25MA 115V@ 50MA 
LP 230-50-822 12 230V C.T. @ 50MA 115V@100MA 

EWe, Inc. reserves the right to make changes without nolice in design and specifications in order to effect .product improvement. 
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5600 TRANSFORMERS 5600 

(Plug-In P.C. Leads) 
H.B. Size I 
(20VA - .85" High) 

(Solder Terminals) 
H.B.Slze IV 

(135VA -1.85" High) 

Varnish Finish 
(Standard) 

P.C.LEADS LAYOUT (.03 Dia-Typ < 2.5A) 
SOLDER TERMINALS (.5-1-.5) Approx. Spacing 

r--- 2.25-1 

" " 
" 

" " " 
<0 

01 
1.75 

~ 0 1 
1'1--- 3.75 ~ 

r .5 ref. 

I~ 
·5 

115/230V 50/60 Hz 
DUAL PRI. 

H.B. H WI. (lbS.! VA Reg. (%) T. Rise (OC) 
Size 'Max.) (Approx. (Nom.) (Typ.) (Typ.) 

I .850 1.00 20 30 25 
II 1.25 1.75 50 30 45 
III 1.50 2.25 75 25 55 
IV 1.85 3.00 135 20 65 
V 2.35 4.25 200 15 75 

PLUG IN PC LEAPS: Standard forcurrerits up to 2.5A. 

SOLDER TERMINAL: Standard for currents over 2.5A 
but available on all units. 

MOUNTING: (4) Lamination Holes .20 Dia. Insulated 
hardware required. 

RATINGS PER SECONDARY OUTPUT: VA-SEC = 
0.5 x VA (Output). V-SEC = V-SEC (Parallel). I-SEC = 
I-SEC (Series) 

NON-STANDARD RATINGS: Tapped primaries, 
secondaries different voltages, currents or frequencies 
can be furnished. 

Units with higher VA ratings up to 1.25 KVA can also be 
supplied. 

.EWC, Inc. reserves the right to make changes without notice in design and 
specifications in order to effect product improvement. 

LO-PROFILE Hi-Power 
Humbucking Transformers 
• PLUG-IN P.C. LEADS OR SOLDER TERMINALS 
• SIDE-BY-SIDE BOBBINS 
• 20VA TO 200VA • 115/230V @ SO/60Hz 
• 1.5KV RMS. HIPOT • CLASS B (130°C) 

ADVANTAGES: 
• Side-By-Side Bobbins (Secondary Wound alongside of 

Primary) Lower Interwinding Capacitance - eliminates the 
need for electro-static shield 

• Hum-bucking (Semi-Toroidal) Construction [Lower Radiated 
Magnetic Fields, Balanced Wdgs., Larger Heat Radiating 
Surface and Lower Center of Gravity] 

• High Power for Low Panel Heights and Narrow Card Spacing 
DUAL PRI. 

H.B. ..~ .. ~!!.!rO~~ SI~~~INr. 115/230V 50/60 Hz 
Pari No. Size Series Parallel 

LP 10-234" I 10 V C.T. @2A' 5V@4A 
LP 10-535" II 10 V C.T. @5A 5V@10A 
LP 10-7.536" III 10 V C.T. @7.5A 5V@15A 
LP 10-13.537" IV 10VC.T.@13.5A 5V@27A 
LP 10-2038" V 10 V C.T. @ 20A 5V@40A 
LP 12-1.639' I 12.6 V C.T. @ 1.6A' 6.3V@3.2A 
LP 12-440" II 12.6 V C.T. @4A 6.3 V@8A 
LP 12-641* III 12.6 V C.T.@6A 6.3V@12A 
LP 12-1142" IV 12.6 V C.T. @ 11A 6.3V@22A 
LP 12-1643" V 12.6 V C.T. @16A 6.3V@32A 
LP 16-1.2544* I 16 V C.T. @1.25A· 8V@2.5A 
LP 16-3.1545* II 16 V C.T. @ 3.15A 8V@6.3A 
LP 16-4.7546' III 16 V C.T. @ 4.75A 8V@9.5A 
LP 16-8.547' IV 16 V C.T. @ 8.5A 8V@17A 
LP 16-12.548* V 16 V C.T. @ 12.5A 8V@25A 
LP 20-149' I 20 V C.T. @ 1A' 10V@2A 
LP 20-2.550" II 20 V C.T. @ 2.5A' 10V@5A 
LP 20-3.7551 * III 20 V C.T. @3.75A 10V@7.5A 
LP 20-6.7552" IV 20 V C.T. @ 6.75A 10V@13.5A 
LP 20-1053*' V 20 V C.T. @ 10A 10V@20A 
LP 24-0.8554' I 24 V C.T. @ 0.85A' 12V@1.7A 
LP 24-2.155" II 24 V C.T. @2.1A' 12 V@4.2A 
LP 24'~3.1556* III 24 V C.T. @ 3.15A 12V@6.3A 
LP 24-5.7557" IV 24V C.T. @ 5.75A 12V@11.5A 
LP 24-8.558" V 24 V C:T. @ 8.5A 12V@17A 
LP 34-0.659" I 34 V C.T. @ 0.6A' 17V@1.2A 
LP 34-1.560" II 34 V C.T.@1.5A' 17V@3A 
LP 34-2.2561" III 34 V C.T. @ 2.25A· 17V@4.5A 
LP 34-462" IV 34VC.T.@4A 17V@8A 
LP 34-663* V 34 VC.T.@6A 17V@12A 
LP 40-0.564 * I 40 V C.T. @ 0.5A' 20V@1A 
LP 40-1.2565* II 40 V C.T. @ 1.25A' 20V@2.5A 
LP 40-1.966* '" 40 V C.T. @ 1.9A' 20V@3.8A 
LP 40-3.467* IV 40 V C.T. @ 3.4A 20V@6.8A 
LP 40-568" V 40VC.T.@5A 20V@10A 
LP 56-0.3569" I 56 V C.T. @ 0.35A· 28V@0.7A 
LP 56"0.970* II 56 V C.T. @ 0.9A' 28 V@1.8A 
LP 56-1.3571 * III 56 V C.T. @ 1.35A' 28V@2.7A 
LP 56-2.472* IV 56 V C.T. @ 2.4A· . 28V@4.8A 
LP 56-3.573* V 56 V C.T. @ 3.5A ·28V@7A 
LP 88-0.2374* I 88 V C.T. @ 0.23A· 44 V@0.46A 
LP 88-0.57575" II 88 V C.T. @0.575A· 44 V@ 1.15A 
LP 88-0.8576* III 88 V C.T. @0.85A· 44V@1.7A 
LP 88-1.577* IV 88 V C.T. @ 1.SA· 44V@3A 
LP 88-2.378* V 88 V C.T. @ 2.3A' 44V@4.6A 

LP 120-0.1779" I 120V C.T. @O.17A' 60V@0.34A 
LP 120-0.42580* II 120 V C.T. @0.425A' 60V@0.85A 
LP 120-0.62581" III 120 V C.T. @0.625A' 60 V@ 1.2SA 
LP 120-1.182* IV 120 V C.T. @1.1A' 60V@2.2A 
LP120-1.7B3* V 120 V C.T. @1.7A· 60V@3.4A 

LP 230-0.0984" I 230 V C.T. @0.09A' 115V@O.18A 
LP 230~0.2285* II 230 V C.T. @0.22A' 115 V@0.44A 
LP 230-0.32586" '" 230 V C.T. @0.325A· 115V@0.65A 
LP 230-0.687* IV 230 V C.T. @0.6A· 115V@1.ZA 
LP 230-0.988* V 230 V C.T. @0.9A' 115V@1.8A 

• HOW TO ORDER: Select Part Number from table and specify terminations PC or ST 
(Solder Terminal) .• These sizes are available in PC or ST. All others ST terminal only. 

725 Federal Avenue, Kenilworth, New Jersey 07033. (201) 245-3200 • (800) 526-4048 • TWX 710-996-5993 
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5600 TRANSFORMERS 5600 

Split-Bobbin Dual Chokes 
, Split-Bobbin Isolation Transformers & Auto Transformers 

SPLIT BOBBIN DUAL CHOKES FOR RECTIFIER POWER CIRCUITS 
UL Class B (1300 C) - Open Frame (STD) 
0.1 AD.C to 100 AD.C -1500V RMS Hlpot 

RATINGS PARALLEL (DUAL CHOKES) 
L = 0.25 x IND (Series: I-DC = 2 x AMPS (Series) 
ROC = 0.25 x OHMS (Series): ET = 0.5 x ET (Series) _." -_."-

Rectifier 
Serle. (Nom Value.) 

Power Choke Induclance I-DC DCR 
(Two For One) (MHY) (Amps) (Ohms) 

RP-CL 0.1/0.2 3000 0.1 280 
RP-CM 0.110.2 6000 0.1 380 
RP-CH 0.1/0.2 14,000 0.1 500 

RP-CL 0.25/0.5 480 0.25 44 
RP-CM 0.25/0.5 1500 0.25 72 
RP-CH 0.25/0.5 3200 0.25 96 

RP-CL 0.5/1 240 0.5 14 
RP-CM 0.5/1 560 0.5 20 
RP-CH 0.5/1 1200 0.5 36 

RP-CL 1/2 100 1.0 4.4 
RP-CM 1/2 200 1.0 6.0 
RP-CH 1/2 380 1.0 8.0 

RP-CL 2/4 25 2.0 1.1 
RP-CM 2/4 50 2.0 1.4 
RP-CH 2/4 180 2.0 3.0 

RP-CL 4/8 8.4 4.0 0.3 
RP-CM 4/8 24 4.0 0.5 
RP-CH 4/8 68 4.0' 1.00 

RP-CL 6/12 7.2 6.0 0.2 
RP-CM 6/12 17 6.0 0.3 
RP-CH 6/12 28 6.0 0.4 

RP-CL 8/16 10 8.0 0.18 
RP-CM 8116 26 8.0 0.36 
RP-CH 8/18 76 8.0 0.56 

RP-CL 10/20 8 10 0.10 
RP-CM 10/20 22 10 0.28 
RP-CH 10/20 46 10 0.34 

RP-CL 12/24 4.6 12 0.072 
RP-CM 12/24 15 12 0.18 
RP-CH 12/24 32 12 0.22 

RP-CL 15/30 4 15 0.064 
RP-CM 15/30 16 15 0.14 
RP-CH 15/30 32 15 0.22 

RP-CL 25/50 1.7 25 0.028 
RP-CM 25/50 8.8 25 0.056 
RP-CH 25/50 12 25 0.080 

RP-CL 50/100 0.9 50 0.012 
RP-CM 50/100 1.7 50 0.014 . 
RP-CH 50/100 3.0 50 0.020 

L 

MECHANICAL DIMENSIONS 

RPT(Max.) Wt(#) Mig. Style. 
OF Mig. SeeRPT 

Size VA REG(%) (Approx) Scr. Dala Sheet 
I 2.5 30 .25 #8 C:EC 
II 6.5 25 .375 #8 C:EC:C-V 

II (a) - - .5 #8 C:EC 
III 13 25 .625 #8 C:EC:C-V 
IV 25 25 1.0 #8 C:O-V 
IV - - - #8 ·EB-V 
V 40 25 1.25 #8 C:C-V 
V - - - #8 EB-V 

Veal - - 1.5 #8 C:EB-V 
VI 65 20 1.75 #8 C:C-V 
VI 65 20 1.75 #8 B:B-V:EB-V 
VII 90 20 2.5 #8 C:C-V 
VII 90 20 2.5 #8 B:B-V:EB-V 
VIII 130 15 3.5 #8 C 
VIII 130 15 3.5 #8 B:B-V:EB-V 
IX 185 15 4.75 #8 B:B-V:EB-V 

.IX(a) - - 6.0 #10 B:B-V:EB-V 
IX(b) - - 8.0 #10 B:B-V:EB-V 

X 270 10 6.25 #10 B:B-V:EB-V 
XI 360 10' 8.0 #10 B:B-V:EB-V 
XII 550 7112 12.0 #10 B:B-V:EB-V 
XIII 575 7112 12.5 14 B:B-V:EB-V 
XIV 825 5 17.0 114 B:B-V:EB-V 
XV 1600 5 25.0 14 B:B-V:EB-V 
XVI 1500 5 22.5 14 B:B-V 

ET Mtg. 
. (Voll_c) Slyle 

Series (OF) SIze 

0.4 C I 
0.75 C II 
1.75 C IV 

0.15 C· I 
0.5 C IIi 
1.0 C V 

0.15 C II 
0.35 C IV 
0.80 C VI 

0.125 C III 
0.25 C V 
0.50 C VII 

0.06 C III 
0.125 C V 
0.40 C VIII 

0.045 C IV 
0.125 C VII 
0.30 B IX 

0.065 C VI 
0.125 C VIII 
0.20 B IX 

0.10 C VIII 
0.25 B X 
0.75 B XIV 

0.075 C VIII 
0.25 B XI 
0.55 B XIV 

0.06 C VIII 
0.20 B XI 
0.45 B XIV 

0.08 B IX 
0.30 B XII 
0.55 B XVI 

0.05 B IX 
0.20 B XIV 
0.35 B XVI 

0.055 B XI 
0.10 B XIV 
0.175 B XVI 

W W - C:EC:B 
OF EF L H 

(Approx) (Nom) (Nom) (Nom) 

114 1% 2U. 1~. 
1% 1% 2% 1% 
1112 nil 2% 1% 
1112 nil 2'~. 1% 
1% - 3114 1',,". 

- 21A1 - -
1% - 3114 1',,". - 2% - -
2% 2% 314 1',,". 
2 - 3'U. 2114 
2 2U. 2% 2~. 
214 - 4 2U. 
2114 2'U. 3 2112 
2112 4112 2% 
2112 3~. 3% 2W. 
2% 3~ 3% 31A1 
314 3' • 3% 3% 
4 4% 3% 31A1 
3 3~. 41A1 3~. 
3114 3 • 4112 3% 
4114 4''''. 4112 3% 
3% 4% 514 4% 
4112 5% 514 4% 
6 7% 514 4% 
'4112 - 6% 5",. 

-
ML 

SPLIT BOBBIN ISOLATION 
TRANSFORMERS 
3 VA 10 1.25 KVA (50/80 Hz) 230V/230V or 115VI 
115V or 230V/115V or 115V/230V 1.5 KV RMS 
Hlpot - UL Cia •• B (13000) Open or Encl_d 

Isolation Mig. MI~. 
Tran.former VA Slyle Stye 

(Four For One) Max. (OF) (EF) Size 

IT 200.3 3 C EC I 
IT 200.7 7 C EC II 
IT 201.5 15 C EC III 
IT 202.5 25 C EB-V IV 
IT 204 ' 40 C EB-V V 
IT 206 60 C EB-V VI 
IT 208 80 C EB-V VII 
IT 212 120 C EB-V VIII 
IT 218 180 B EB-V IX 
IT 225 250 B EB-V X 
IT 235 350 B EB-V XI 
IT 255 550 B EB-V XII 
IT 280 800 B EB-V XIV 
IT 2125 1250 B EB-V XV 

ISOLATION TRANSFORMER PART NO. SYSTEM 
IT-!VA Part No.)-OF: (Four For One)-5td 
IT- VA Part NO'gEF-1: (115V1115V)-5td 
IT-!VA Part No. EF-2: (230Vl230V)-5td 
IT- VA Part No. -EF-t2: (115V1230V)-Non Std 
IT-(VA Part No. -EF-21: (230V/115V)-Non Std 

BOBBIN AUTO 
TRANSFORMERS 
10 VA to 2.5 KVA (50-SO~ Hz) Slep Down: 230V I 
115V or Slep Up: 115V/230V 1.5 KV RMS Hlpol
UL Cia •• B (1300 C) Open or Enclosed. 

AUIO ~~,. Mtg. 
Transformer VA Slyle 

(Two For One) Max. (OF) (EF) Size 

AT 101 10 C EC I 
AT 102 20 C EC II (a) 
AT 104 40 C EC III 
AT 107 70 C EB-V IV 
AT 110 100 C EB-V V 
AT 112 120 C EB-V Veal 
AT 115 150 C EB-V VI 
AT 120 200 C EB-V VII 
AT 125 250 C EB-V VIII 
AT 135 350 B EB-V IX 
AT 150 500 B EB-V Ix!al AT 175 750 B EB-V IX b 
AT 1100 1000 B EB-V XII 
AT 1120 1200 B ·EB-V XIII 
AT 1150 1500 B EB-V XIV 
AT 1250 2500 B EB-V XV 

AUTO TRANSFORMER PART NO. SYSTEM 
AT-(VA Part No.)-OF: (Two For One)-5td 
AT-(VA Part No.) EF-SD: (Step Down)-5td 
AT-(VA Part No.)-EF-SU: (Step Up)-Non Sid 

B:B-V - C-V I B-V I EB-V - EB-V 
.. MW L H ML MW 

(Nom) (Nom) (Nom) (Nom) (Nom) (Nom) 
1% - - - - -
2 - 2 1'U. 1% -
2 - - - - -
2% - 2M. 1',,". 2 -
2'~. - 2% 2",. 2% -
- - 1% 2114 1112 1"'. 
2'~. - 2% 2~. 2% -- 1% 2 ~ 1112 1~. 
2'~. - 1% 214 1112 1'~. 
3% - 31A1 2')(. 2'~. -
2~. 2 2~. 2% 1% 1X. 
3X. - 3~. 3U. 3% -
2112 2 2112 3 2 1'U. 
4 - - - -
2'~. 21A1 2'~. 3% 2114 2 
31A1 2114 3% 3% 2112 ~. 3% 2% 31A1 3% 2112 
3% 3~. 3% 3% 2112 3% . 
3~. 2% 3~. 41A1 2% 2'U. 
3% 2112 3% 4112 3 2'~. 
3% 3112 3% 4112 3 3'~. 
4% 2% 4% 5114 3112 311. 
4% 3% 4% 5114 3112 4 
4% 51A1 4% 5'14 3112 5112 
5",_ 3114 5",_ 6% 4'4 -

For speCial requirements please contact our Engineering Departments at listed telephone numbers or addresses. 
EWC, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 
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5600 TRANSFORMERS 5600 

Split-Bobbin Rect1ifier 
_Reco_g nlz_8dc_ompo_nent ________ Pow' er liransformers Underwrllers Labs, Inc. 

End Covers & Channels - (2) Mig. Holes. End 8ells & L-8KTS - (4) Mig. Slols. 

~ A W 

o~ /: /w 
~-""'MW iii ~ - ' 

. :--. 

HDllz. Channel (OF) Horlz. L.BKT (OF) . ~L 0 
H.rlz. End Cove,. (EF) (Mig. Style: CI (MIg. Stvll: 8) . Yert. End Bells (EF) 

(MIg. Stvle: EC) (STD: SIZE I·YI I) (STD: SIZE IX·XVI) Yert. Channel (OF) YIII. L·BKT (OF) (MIg. Stvll: EB.V) 
(STD. SIZE 1-111) (AT & IT only) (STD: SZE I·YII) (HPT) (STD: SIZE YIII·XVI) (HPT) (MIg. Stvle: C·Y) (MIg. Slyle: B·V) (STD: SIZE IY·XV) (AT & IT only) 

1 VA to 1.5 KVA -115V @ 50/60 Hz Primary 1500V RMS Hipot-UL Class B (1300 C)-Open Frame (STD) 
Primary Secondary Ratings (RMS) 

115V MIg. 
Primary Secondary Ratings (RMS) 

115V Mig. 
50/60 Hz Series Parallel Slyle Size 50/60 Hz Series Parallel Slyle Size 

RPT 10-0.1 10VC.T. O.lA 

weT" C I 
RPT 10-0.25 10VC.T. 0.25A 5VC.T. O.SA C I 
RPT 10-0.5 10VC.T. 0.5A 5VC.T. lA C II 
RPT 10-1 10V C.T. 1A 5VC.T. 2A C III 
RPT 10-2 10VC.T. 2A SV C.T. 4A C IV 
RPT 10-4 10VC.T. 4A 5VC.T. BA C V 
RPT 10-6 10VC.T. 6A SVC.T. 12A· C VI 
RPT 10-B 10V C.T. BA SV C.T. 16A C VII 
RPT 10-12 10VC.T. 12A 5V C.T.I 24A 8 VIII 
RPT 10-15 10VC.T. 1SA SVC.T. 30A 8 IX 
RPT 10-25 10VC.T. 2SA SVC.T. 50A 8 X 
RPT 10-30 10VC.T. 30A 5VC.T. 60A 8 XI 
RPT 10-S0 10VC.T. 50A SV C.T. ~ 100A 8 XII 
RPT 10-7S 10VC.T. 7SA 5VC.T. lS0A 8 XIV 
RPT 10-100 10VC.T. 100A 5VC.T. 200A 8 XVI 
RPT 12-B·0.l 12.BV C.T. $ O.lA 6.4V c.T'1 0.2A C I 
RPT 12.B-0.2S 12.BV C.T. 0.25A 6.4V C.T. 0.5A C II 
RPT 12.B-0.5 12.BV C.T. $ 0.5A 6.4V C.T. lA C II 
RPT 12.8-1 12,.BV C.T. lA 6.4V C.T. 2A C III 
RPT 12.B-2 12.BV C.T'1m 2A 6.4V C.T'1m 4A C V 
RPT 12.B-4 12.BV C.T. 4A 6.4V C.T. BA C VI 
RPT 12.B-6 12.BV C.T. ~ 6A ." e"," 1 "" C VII 
RPT 12.B-8 12.8V C.T. 8A 6.4V C.T. 16A B VIII 
RPT 12.8-12 12.8V C.T. 12A 6.4V C.T. 24A 8 IX 
RPT 12.8-20 12.8V C.T'1m 20A 6.4V C.T. 40A B X 
RPT 12.8-25 12.8V C.T. 25A 6.4V C.T. 50A B XI 
RPT 12.B-50 12.BV C.T. $ 50A 6.4V C.T. 100A B XIV 
RPT 12.8-100 12.BV C.T. 100A 6.4V C.T. 200A 8 XVI 
RPT 16-0.1 16V C.T. @ O.lA BV C.T. @ 0.2A C I 
RPT 16-0.25 16V C.T. @ a.25A BV C.T. @ O.SA C II 
RPT 16-0.5 16V C.T. § a.5A BVC.T. $1A C III 
RPT 16-1 16VC.T. lA aVC.T. 2A C IV 
RPT 16-2 16VC.T. 2A BV C.T. ~ 4A C V 
RPT-16-4 16V C.T. ~ 4A BVC.T. BA C VI 
RPT 16-6 16VC.T. 6A BVC.T. 12A 8 VIII 
RPT 16-8 16V C.T. BA BVC.T·116A B VIII 
,RPT 16-10 16V C.T. $ lOA av C.T. 20A B IX 
RPT 16-12 16V C.T. 12A aVC.T. 24A 8 X 
RPT 16-20 16V C.T'1m 20A BV C.T. 40A B XI 
RPT 16-25 16VC.T. 25A BVC.T. ~ 50A B XII 
RPT 16-50 16V C.T'1m 50A BVC.T. 100A B XIV 
RPT 16-75 16VC.T. 75A BV C:T. 150A B XVI 
RPT 24-0.1 24vc.T·10.1A 12V C.T. @ 0.2A C I 
RPT 24-0.25 24V C.T. 0.25A 12V C.T. @ 0.5A C II 
RPT 24-0.5 24V C.T. 0.5A 12VC.T. $1A C III 
RPT 24-1 24V C.T'1m lA 12V C.T. 2A C IV 
RPT 24-2 24VC.T. 2A 12VC.T. i 4A C VI 
RPT 24-3 24V C.T'1m 3A 12VC.T. 6A C VII 
RPT 24-4 24V C.T. 4A 12V C.T. SA B VIII 
RPT 24-6 24VC.T. @6A 12VC.T. 12A 8 IX 
RPT 24-8 24VC.T.@SA 12V C.T. @ 16A B X 
RPT 24-12 24V C.T. @ 12A 12V C.T. $ 24A B XI 
RPT 24-20 24V C.T. @ 20A 12VC.T. 40A B XII 
RPT 24-25 24V C.T. $ 25A ' 12V C.T. @ 50A B XIV 
RPT 24-50 24VC.T. 50A 12V C.T. @ 100A B XVI 
RPT 36-0.1 ,",e"'"r" 18V C.T. @ 0.2A C II 
RPT 36-0.25 36V C.T. 0.25A lSV c.T'1 0.5A C III 
RPT 36-0.5 36V C.T. 0.5A 1SVC.T. lA C IV 
RPT 36-1 36VC.T. lA 1SVC.T. 2A C VI 
RPT 36-2 36VC.T. 2A lSVC.T.@4A C VII 
RPT 36-3 36VC.T. 3A lSVC.T. $ 6A B VIII 
RPT 36-4 36VC.T. 4A 1SVC.T. BA B IX 
RPT 36-6 36VC.T. $ 6A lSV C.T.@ 12A B X 
RPT 36-S 36VC.T. 8A 18V C.T. $ 16A B XI 
RPT 36-12 36V C.T. $ 12A lSV C.T. 24A B XII 
RPT 36-20 36V C.T. 20A 1SV C.T. $ 40A B XIV 
RPT 36-25 36V C.T'1m 25A 1aVC.T. SOA B XVI 
RPT 36-30 36V C.T. 30A 1SV C.T. @ 60A B XVI 
RPT 56-01 56VC.T. $ O.lA 28V C.T. @ 0.2A C II 
RPT 56-0.25 56V C.T. 0.25A 2SV C.T. $ 0.5A C IV 
RPT 56-0.5 56V C.T. ~ 0.5A 2SVC.T. lA C V 
RPT 56-1 56VC.T. lA 

~ve'r 
C VI 

RPT 56-2 56VC.T. 2A 28V C.T. 4A B VIII 
RPT 56-3 56VC.T.~3A 2SVC.T. SA B IX 
RPT 56-4 56V C.T. 4A 2SVC.T. 8A 8 .X 
RPT 56-6 56VC.T. 6A 28V C.T. 12A 8 XI 
RPT 58-S 56VC.T. ~ 8A 2SV C.T. 16A 8 XII 
RPT 56-12 56VC.T. 12A 2SVC.T. 24A B XIV 
RPT 56-20 56V C.T. 20A 2SVC.T. 40A B XVI 
RPT 56-25 56V C.T. @ 25A 28V C.T. @ 50A B XVI 

RPT 68-0.1 68V C.T. ~ O.lA 34V C.T. $ 0.2A C III 
RPT 68-0.25 6SV C.T. 0.2SA 34V C.T. O.SA C IV 
RPT 68·0.5 6SV C.T. 0.5A 34VC.T. $lA C V 
RPT 68-1 68vc.T·11A 34V C.T. 2A C VII 
RPT 68-1.5 6SV C.T. 1.SA 34VC.T. ~ 3A B VIII 
RPT 6S-2 6SV C.T. 2A 34V C.T. 4A B IX 
RPT 68-3 68V C.T. 3A 34V C.T. 6A B X 
RPT 68-4 68V C.T. 4A 34VC.T·18A B XI 
RPT 6S-6 6SVC.T. ~ 6A 34V C.T. 12A B XII 
RPT 6S-8 6SV C.T. SA 34V C.T. 16A B XII 
RPT 6S-12 68V C.T. 12A 34V C.T. 24A B XIV 
RPT 68-15 6BV C.T. @ lSA 34V C.T. @ 30A B XVI 
RPT 6S-20 68V C.T. @ 20A 34V C.T. @ 40A B XVI 
RPT 80-0.1 80V C.T. $ 0.1A 40V C.T. @ 0.2A C III 
RPT SO·0.25 SOV C.T. 0.25A 40V C.T. $ 0.5A C IV 
RPT 80-0.5 80V C.T. ~ 0.5A 40V C.T. lA C VI 
RPT 80-1 80VC.T. lA 40V C.T. $ 2A C VII 
RPT 80-1.5 80V C.T. 1.5A 40V C.T. 3A B VIII 
RPT 80-2 80VC.T. $ 2A 

"v""," I" B IX 
,RPT 80·S BOVC.T. 3A 40V C.T. 6A B X 
RPT 80-4 BOV C.T'1m 4A 40VC.T. BA B XI 
RPT 80-6 80V C.T. 6A 40VC.T. 12A B XII 
RPT 80-S 80VC.T. @ 8A 40V C.T. 16A B XIV 
RPT SO-12 SOV C.T. @ 12A 40VC.T. 24A B XVI 
RPT 8S·0.1 S8V C.T. $ O.lA 44V C.T. $ 0.2A C III 
RPT 8S-0.25 88V C.T. 0.25A 44V C.T. 0.5A C IV 
RPT 8S·0.5 S8V C.T. ~ 0.5A 44VC.T.@ lA C VI 
RPT 88-1 SSVC.T. 1A 44VC.T. $ 2A C VII 
RPT 8S-2 SSV C.T. 2A 44V C.T. 4A B IX 
RPT SS-3 SSVC.T.@3A 44VC.T. $ 6A B X 
RPT SS-4 SSV C.T.@4A 44VC.T. SA B XI 
RPT SS-6 SSV C.T. $ 6A 44V C.T. $ 12A B XII 
RPT SS·S SSV C.T. SA 44VC.T. 16A B XIV 
RPT SS-12 SSV C.T. @ 12A 44V C.T. @ 24A B XVI 
RPT 120-0.1 120V C.T. @ O.lA 60V C.T. @ 0.2A C III 
RPT 120-0.25 120V C.T. $ 0.25A 60V C.T. @ 0.5A C V 
RPT 120-0.5 120V C.T. 0.5A 60VC.T. ~ 1A C VI 
RPT 120-1 120V C.T. @ lA 60VC.T. 2A B VIII 
RPT 120-1.5 120V C.T. @ 1.5A 60V C.T. 3A B IX 
RPT 120-2 120V C.T. $ 2A 60VC.T. ~ 4A B X 
RPT 120-3 120V C.T. 3A 60VC.T. 6A B XI 
RPT 120-4 120V C.T. @ 4A 60VC.T. SA B XII 
RPT 120-6 120V C.T. $ 6A 60V C.T. $ 12A B XIV 
RPT 120·S 120VC.T. SA 60VC.T. 16A B XVI 
RPT 120-12 120V C.T. @ 12A 60V C.T. @ 24A B XVI 
RPT 160-0.1 160V C.T. @ O.lA SOV C.T. @ 0.2A C IV 
RPT 160-0.25 160V C.T. $ 0.25A SOV C.T. i 0.5A C VI 
RPT 160-0.5 160V C.T. 0.5A SOVC.T. lA C VII 
RPT 160-0.75 160V C.T. $ 0.75A SOVC.T. 1.5A B VIII 
RPT 160-1 160V C.T. lA tlOVC.T. 2A B IX 
RPT 160-1:5 160V C.T. ~ 1.5A 80V C.T. SA B X 
RPT 160-2 160V C.T. 2A SOVC.T. $ 4A B XI 
RPT 160-4 160V C.T. 4A SOV C.T. SA B XIV 
RPT 160-6 160V C.T. $ 6A SOV C.T. $ 12A B XVI 
RPT 160·S 160V C.T. SA SOV C.T. 16A B XVI 
RPT 1S0-O.1 lS0V C.T. $ 0.1A 90V C.T. @ 0.2A C IV 
RPT lS0-0.25 lS0V C.T. O.25A 90V C.T. ~ 0.5A C VI 
RPT lS0-0.5 180V C.T. $ 0.5A 90V C.T. lA C VII 
RPT lS0-1 lS0V C.T. lA 90V C.T. 2A B IX 
RPT lS0-1.5 lS0VC.T. ~ 1.5A 90VC.T. ~ 3A B X 
RPT lS0-2 180VC.T. 2A 90V C.T. 4A B XI 
RPT 180-4 180VC.T. 4A 90V C.T. 8A B XIV 
RPT lS0-6 180V c.T'16A 90V C.T. $ 12A B XVI 
RPT lS0-8 180V C.T. SA 90V C.T. 16A B XVI 
RPT 230-0.1 230V c.T'1 O.lA 115V C.T'1m,O.2A C IV 
RPT 230-0.25 230V C.T. 0.25A 115V C.T. 0.5A C VI 
RPT 230-0.5 230V C.T. 0.5A 115V C.T. $ lA B VIII 
RPT 2S0-0.75 2S0V C.T. O.75A 115V C.T. 1.5A B IX 
RPT 2S0-1 2S0V C.T. $ lA 115VC.T. $ 2A B X 
RPT 2S0-1.5 230V C.T. 1.5A 115V C.T. SA B XI 
RPT 2S0-2 2S0V C.T. ~ 2A 115V C.T. @ 4A B XII 
RPT 2S0-4 2S0V C.T. 4A 115V C.T. $ 8A B XVI 
RPT 2S0-6 2S0V C.T. 6A 115V C.T. 12A B XVI 
RPT SOO~O.l 300V C.T. @ O.tA 150V C.T. ~ 0.2A C V 
RPT SOO-0.25 300V C.T. $ 0.25A 150V C.T. 0.5A C VII 
RPT 300-0.5 300V C.T. 0.5A 150V C.T. lA B IX 
RPT 300-1 300V C.T. @ lA 150V C.T. $ 2A B XI 
RPT 300-2 300V C.T. @ 2A 150V C.T. 4A B XIV 
RPT 300-4 300V C.T. @ 4A' 150V C.T. @ SA B XVI 

EWC. Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 
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5600 TRANSFORMERS 5600 

Miniature Split-Bobbin '" 
Plug-In Power Transformers ______ c~~_~\',;~z_/rec!,.c_e=~_7:;! 

SPLIT BOBBIN
HIGHLY ISOLATED 

8 PIN 
TYPE DST 

PC TERMINAL 

f CD .... , L~l 
0.041 : = 

~ TIT CLEARANCE HOLE FOR 
OPTIONAL MTG. SCREW 
AND NUT. 

NOTE: PINS 2 & 3 
OMITTED ON SINGLE 
PRIMARY VERSIONS 

C5 4JC5 

~67X041HJ C· 8~ 115/2~O' c··~ 
50/60 Hz 

1 • 8 

6 PIN 8 PIN 
TYPE ST TYPE DST 

TRANSFORMERS WOUND ON A SPLIT BOBBIN 
PERMIT THE PRIMARIES AND SECONDARIES 
TO BE WOUND SIDE BY SIDE RATHER THAN 
ONE OVER THE OTHER. 
FEATURES ARE: 
2500V RMS Hipot . 
Elimination of electro-static shield 
No cross-overs of primary and secondary leads 
Class Sinsulation -130°C 

Transformers can be supplied with single 115Vor 
115/230V, 50160 Hz dual primaries. Secondaries can 
be series or parallel connected. 

Size VA L W H ML A 8 C 
2 1.1 13/a 111a 1~6 -- .250 .250 1.200 
3 2.4 1% 111a 1~6 -- .250 .250 1.200 
4 6 15/a 1~6 1~6 1J16 .250 .350 1.280 
5 12 FIe 1'<6 1~6 1114 .300 .400 1.410 
6 20 2114 F/a 1~6 1112 .300 .400 1.600 
7 36 25/a 2~6 11(6 t .400 .400 1.850 

Lb •• 
0.17 
0.25 
0.44 
0.70 
0.80 
1.10 

tS,ze 7 has 4111t9. holes on 2~6X 1 % centers for a #6 screw. Need not be nylon. 

Pari Number Sacondary RMS RaUng 
Singla115V Dual 115/230V 

6 Pin 8 Pin Serla. Parallal 

8T2-10841 08T2-10841 10VC.T.@0.11A 5V@0.22A 
8T3-1081 08T3-1081 10Ve.T.@0.25A 5V$0.5A 
8T 4-1082 08T 4-1082 10V C.T.@0.6A 5V 1.2A 
8T 5-10.83 08T 5-1083· 10V C.T. $1.2A 5V@2.4A 
8T6-1084 08T 6-1084 10VC.T. 2A 5V@4A 
8T7-10851 08T7-10851 10V C.T. @ 3.6A 5V@7.2A 

8T2-12842 08T2-12842 12.6V C.T. @ 0.09A 6.3V@0.18A 
8T3-1285 08T 3-1285 12.6V C.T. @ 0.2A 6.3V@0.4A 
8T 4-1286 08T 4-1286 12.6V C.T. @ 0.5A 6.3V@1.0A 
8T 5-1287 08T 5-1287 12.6V C.T.@1.0A 6.3V@2.0A 
8T 6-1288 08T6-1288 12.6V C.T. @ 1.6A 6.3V@3.2A 
8T7-12852 08T 7-12852 12.6V C.T.@2.85A 6.3V@5.7A 

8T2-16843 08T2-16843 16V C.T.@0.07A 8V@0.14A 
8T 3-1689 OST3-1689 16VC.T.@0.15A 8V@0.3A 
8T 4-16810 08T 4-16810 16V C.T. @ 0.4A SV@0.8A 
8T 5-16811 OST 5-16811 16V C.T. @ 0.8A SV@1.6A 
ST 6-16812 08T 6-16812 16V C.T.@1.25A 8V@2.5A 
·8T 7-16853 OST7-16853 16V C.T. @ 2.25A SV@4.5A 

8T2-20844 08T2-20844 20V C.T. @ 0.055A 10V@0.11A 
8T3-20813 08T 3-20813 20VC.T. ~ 0.12A 10V@0.24A 
814-20814 08T 4-20814 20V C.T. 0.3A 10V@0.6A 
ST 5-20815 08T 5-20815 20V C.T. $ 0.6A 10V@1.2A 
8T6-20816 OST 6-20816 20VC.T. lA 10V@2A 
8T 7-20854 08T7-20854 20V C.T. @ 1.SA 10V@3.6A 

8T2-24845 0812"24845 24V C.T. @ 0.Q45A 12V@0.09A 
ST3-24817 08T3-24817 24V C.T.@ O.lA 12Vro2A ST 4-24818 0514-24818 24VC.T.@ 0.25A 12V 0.5A 
ST5-24819 OST5-24819 24V C.T. @ 0.5A 12V 1.0A 
8T6-24820 08T6-24820 24V C.T. @ 0.8A 12V 1.6A 
8T7-24855 OST7-24855 24V C.T. @ 1.5A 12V@ 3.0A 

8T2-28846 OST 2-28846 28V C.T. @ O.04A 14V $ o.oSA 
8T3-28821 08T3-28821 2SV C.T. @ 0;085A 14V O.17A 
ST 4-28822 08T 4-28822 2SV C.T. @ 0.2A 14V@0.4A 
ST 5-28823 08T 5-28823 28V C.T. @ 0.42A 14V@0.84A 
ST6-28824 OST6-2S824 2SV C.T. @0.7A 14V $1.4A 
ST7-2S856 OST7-2S856 2SV C.T. @ 1.3A 14V 2.6A 

8T2-36847 OST2-36847 36V C.T. @ 0.03A 18V@0.06A 
ST3-36825 OST3-36825 36V C.T. @ 0.065A 18V@0.13A 
8T 4-36826 OST 4-36826 36V C.T. @ O.17A 18V@0.34A 
ST 5-36827 OST 5-36827 36V C.T. @ 0.35A 18V,@0.7A 
ST 6-3682S OST 6-36828 36V C.T. @0.55A 18V@ 1.1A 
ST7-36857 OST 7-36857 36VC.T.@lA lSV@2A 

8T 2-4S848 08T.2-4S848 4SV C.T. @ 0.023A 24V@0.046A 
8T3-48829 08T3-48829 48V C.T. @ O.OSA 24V@0.lA 
8T 4-48830 OST 4-48830 4SV C.T.@0.125A 24V@0.25A 
8T5-48831 OST5-48831 4SV C.T. @ 0.25A 24V@0.5A 
8T 6-48832 OST 6-48832 4SV C.T. @ 0.4A 24V@0.8A 
ST 7-48858 OST7-48858 48V C.T. @ 0.7SA 24V@1.5A 

ST2-56849 08T2-56849 56V C.T. @ 0.02A 28V@0.04A 
ST3-56833 OST 3-56833 56V C.T. @ 0.045A 28V@0.09A 
8T 4-56834 08T 4-56834 56V C.T.@0.11A 2SV@0.22A 
ST 5-56835 08T5-56835 56V C.T. @ 0.22A 28V@0.44A 
8T6-56836 OST 6-56836 56V C.T.@ 0.35A 28V@0.7A 
ST7-56859 08T7-56859 56V C.T. @ 0.6SA 28V@1.3A 

ST2-120850 08T2-120850 120V C~T. @ 0.01A 60V@0.02A 
8T3-120837 OST 3-120837 120VC.T.@0.02A 60V@0.04A 
ST 4-12083S 08T 4-120838 120V C.T.@0.05A 60V@0.1A 
ST5-120839 OST 5-120839 120V C.T. @ O.lA ·60V@0.2A 
ST 6-120840 OST 6-120840 120V C.T. @0.16A 60V@0.32A 
517-120860 OST 7-120860 120V C.T, @ 0.3A 60V@0.6A 

EWC, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 
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5600 TRANSFORMERS 5600 

Toroidal Transformers 
_M_i1it_a_ry_an_d_C_o_m_m_er_ci_al ____________ and Inductors 
TOROIDAL INDUCTORS 
• Light dimming reactors 

• High Q inductors MPP and 
powdered iron 

TOROIDAL TRANSFORMERS 
• Power transformers 50/60Hz 

• Power-transformers 400Hz 

• Switch mode transformers to 
:100 KHz 

ENGINEERING - experienced 
engineers available to discuss 
your, requirements. Inspection 
System approved to Mil-I-45208 
Listed on the current QPL-27 

• Switch mode inductors 

• Custom LC networks • Pulse transformers 

• Data buss transformers 

COMMERCIAL MILITARY 
• High quality 
• Large selection 

• Experience - over 20 years on programs such 
as B1 B, F16, JTIDS, Space Shuttle, etc. 

• Competitive prices • Facilities - modern efficient plant 
• Sizes from subminiature to 100 Ibs. 
• Offshore facilities for large production runs 

CUSTOM ORDERS WELCOMED 
Depend on EWC for quality components, delivered on time. Put more 
than 20 years experience making quality components to work for you. 
Call or write EWC today. 

THE CHOICE FOR MAGNETIC COMPONENTS 
725 Federal Avenue, Kenilworth, New Jersey 07033. (201) 245·3200 • (800) 526·4048 • TWX 710·996·5993 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2147 



5600 

CHASSIS-TRAN ® 

'[' I I 
I I 
I I 

SIZE VA L W H 

3 2.4 Vi6 1J{6 HI6 
4 6 23/8 1114 13/8 

5 12 21K6 13/8 15/8 

6 30 3114 11J{6 11~6 

7 56 31J{6 l 1K6 2114 

8 100 4).)2 2114 2'<6 

T 
A 

1 

J 
J 
A B 

Hi'6 '<6 
11J{6 lJ{6 

l1K~ W6 

2~6 W6 

2% lJ{6 

3J{6 1~6 

ML 

1% 

2 

2% 

31K6 

3118 

3'<6 

TRANSFORMERS 5600 

.5 

LBS. 

0.25 

0.44 

0.7 

1.1 

1.7' 

2.75 

QUICK CONNECT POWER 
TRANSFORMERS 

~ 
Recognized Component 
Underwriters Labs, Inc. 

2500 Volt RMS Hipot in a variety of practical sizes. Maximum 
operating temperature 130DC available with either single 115 
or dual 115/230V primary. ' 

EWe's spilt bobbin and non-concentric winding provid& 
better insulation and high signal isolation, thus eliminating the 
need for electrostatic shielding. 

Adaptations of standard transformers are also available. Dots 
on schematics shown below indicate like polarity. 

PART NUMBER 
SINGLE 115V DUAL 115/230V 
241-3-10Al Not Available 
241-4-10All DP 241-4-10A11 
241-5-10A21 DP 241-5-1 OA21 
241-6-10A31 DP 241-6-10A31 
241-7-10A41 DP 241-7-10A41 
241-8-10A51 DP 241-8-10A51 
241-3-12A2 Not Available 
241-4-12A12 DP 241-4-12A12 
241-5-12A22 DP 241-5-12A22 
241-6-12A32 DP 241-6-12A32 
241-7-12A42 DP 241-7-12A42 
241-8-12A52 DP 241-8-12A52 
241-3-16A3 Not Available 
241-4-16A13 DP 241-4-16A13 
241-5-16A23 DP 241-5-16A23 
241-6-16A33 DP 241-6-16A33 
241-7-16A43 DP 241-7 -16A43 
241-8-16A53 DP 241-8-16AS3 
241-3-20A4 Not Available 
241-4-20A14 DP 241-4-20A14 
241-S-20A24 DP 241-S-20A24 
241-6-20A34 DP 241-6-20A34 
241-7-20A44 DP 241-7-20A44 
241-8-20A54 DP 241-8-20A54 
241-3-24A5 Not Available 
241-4-24A15 DP 241-4-24A 15 
241-5-24A25 DP 241-5-24A2S 
241-6-24A35 DP 241-6-24A35 
241-7-24A45 DP 241-7-24A45 
241-8-24A55 DP 241-8-24A55 
241-3-28A6 Not Avalaible 
241-4-28A16 DP 241-4-28A16 
241-5-28A26 DP 241-5-28A26 
241-6-28A36 DP 241-6-28A37 
241-7-28A44 DP 241-7 -28A47 
241-8-28AS6 DP 241-8-28A57 
241-3-36A7 Not Available 
241-4-36A17 DP 241-4-36A17 

. 241-5-36A27 DP 241-5-36A27 
241-6-36A37 DP 241-6-36A37 
241-7-36A47 DP 241-7-36A47 
241-8-36A57 DP 241-8-36A57 
241-3-48A8 Not Available 
241-4-48A18 DP 241-4-48A18 
241-S-48A28 DP 241-5-48A28 
241-5-48A38 DP 241-6-48A38 
241-7-48A48 DP 241-7-48A48 
241-8-48AS8 DP 241-8-48A58 
241-3-56A9 Not Available 
241-4-56A19 DP 241-4-56A19 
241-5-56A29 DP 241-5-56A29 
241-6-56A39 DP 241-6-S6A39 
241-7-56A49 DP 241-7 -56A49 
241-8-56A59 DP 241-8-56A59 
241-3-120A10 Not Available 
241-4-120A20 DP 241+120A20 
241-S-120A30 DP 241-5-120A30 
241-6-120A40 DP 241-6-120A40 
241-7-120A50 DP 241-7-120A50 
241-8-120A60 DP 241-8-120A60 

Eplanatlon of part number senes 241 Slze-4 Sec. Volts 
primary versions. 

SECONDARY 
RMS RATING 

10V C.T. @ O.25A 
10V C.T. @ 0.6A 
10VC.T.@1.2A 
10V C.T. @ 3.0A 
10V C.T. @5.0A 
10VC.T.@10A 

12.6V C.T.@0.2A 
12.6V C.T. @ 0.5A 
12.6V C.T. @ 1.0A 
12.6V C.T. @ 2.5A 
12.6V C.T. @ 4.0A 
12.6V C.T. @ 8.0A 

16V C.T.@O.15A 
16V C.T. @O.4A 
16V C.T.@O.8A 
16V C.T. @ 2.0A 
16V C.T.@3.5A 
16V C.T.@6.25A 
20V C.T.@0.12A 
20V C.T. @ O.3A 
20V C.T. @ O.6A 
20V C.T.@1.5A 
20V C.T. @ 2.8A 
20V C.T.@5.0A 
24V C.T. @ O.lA 
24V C.T. @ 0.25A 
24V C.T. @ O.5A 
24V C.T. @ 1.2SA 
24V C.T.@2.4A 
24V C.T. @ 4.0A 
28V C.T.@0.085A 
28V C.T. @ O.2A 
28V C.T. @ 0.42A 
28V C.T.@l.lA 
28V C.T. @ 2.0A 
28V C.T. @3.6A 
36V C.T. @ O.65A 
36V C.T.@0.17A 
36V C.T. @ O.3SA 
36V C.T. @ O.85A 
36V C.T.@1.5A 
36V C.T. @ 2.8A 
48V C.T. @ O.05A 
48V C.T. @O.125A 
48V C.T. @ O.25A 
48V C.T. @ O.53A 

' 48V C.T. @ 1.2A 
48V C.T. @ 2.0A 
56V C.T. @ 0.45A 
56V C.T. @ O.HA 
56V C.T. @ 0.22A 
56V C.T. @ O.54A 
56VC.T.@1.0A 
56V C.T. @ 1.8A 

120V C.T. @ 0.02A 
120V C.T. @ 0.05A 
120VC.T.@O.lA 
120V C.T. @ O.25A 
120V C.T. @ O.5A 
120V C.T. @O.85A ... .. 36 Preftx DP used 10 dual 

EWC, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 • (201) 245-3200 TWX 710-996-5993 800-526-4048 

A'2148 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

[p~[E~o~g~[E DIY. 
MORLAN & A$SOCIATES, INC. 
6625 McVEY BLVD. - WORTHINGTON, OHIO 43085 

SPLIT-CORE CURRENT TRANSFORMERS 

11" I.D. 8" I.D. 6" I.D. 4" I.D. 

DESCRIPTION: This split-core current transformer was designed for easy 
installation on large bus or wire conductors in order to make electrical 
load surveys or for continuous monitoring of current. 

APPLICATION: To be used with any 5 amp indicating or recording am
meter or amp or watt transducer. Also useable with indicating or record
ing clamp-on ammeter. 

CONSTRUCTION: Directional silicon steel is used for the flexible core. 
Secondary windings are of copper. Unit is encapsulated in silicon rubber 
which protects against moisture, dirt, oil and corona. Remains flexible 
from -45° to +200°C. 

INSULATION LEVEL: 600VAC - can be used over insulated conductors 
on higher voltage circuits. 

SAFETY FACTOR: Secondary voltage limited to less than 50VAC when 
secondary leads are open circuited. . 

SECONDARY LEADS: 12 feet long with spade connectors. 

COLOR: Transformer (red) - leads (yellow). 

PHONE 
(614) 889-6152 

5600 

NOTE: Open split·core with a twisting 
motion only. 

• OTHER RATIOS AVAILABLE 
• FOUR OPENING SIZES 
• 1,3, OR 5 AMP SECONDARIES 
• DUAL TAP RATIOS AVAILABLE 
• ALL RATIOS STOCKED 
• LOOP COIL MULTIPLIER 

AVAILABLE 

0 rU 1_ ---I-
I I 
I I I 
I t--A-I I I 

I I B-1 f-- c~ f--
I I , 

A B C D 

4" llf4" llf2" 6lf2" 

6" 1lf4" llf2" 81/2" 

8" 1lf4" 11/2" 10lf2" 
11"- llf4" 13h" 13lf2" 

CURRENT INSIDE DIAMETER BURDEN THERMAL 
RATIO 4" 6" 8" 11" CAPACITY ACCURACY FACTOR OTHER APPLICATIONS 

300/5 X X - - 2VA 4% 1.25 
400/5 X X - - 2VA 4% 1.25 
500/5 X X - - 3VA 3% 1.25 • WATT TRANSDUCER 
600/5 X X - - 3VA 3% 1.25 • CURRENT TRANSDUCER 
800/5 X X - - 5VA 2% 1.5 

1000/5 X X - - lOVA 2% 2.0 • KWH METER 
1200/5 X X - - 1 OVA 2% 2.0 • DEMAND METER 1500/5 X X X - lOVA 2% 2.0 
2000/5 X X X - 1 OVA 2% 2.0 • ENERGY MANAGEMENT 
2500/5 - X X - 1 OVA 2% 2.0 SYSTEMS 
3000/5 - X X X lOVA 2% 1.5 • POWER FACTOR METER 3500/5 - X X X 1 OVA 2% 1.5 
4000/5 - X X X 1 OVA 2% 1.25 • CURRENT SENSING RELAYS 
5000/5 - X X X 10VA 2% 1.25 
6000/5 - - X X 10VA 2% 1.25 

,EEM 1985 For manufacturers' sales offices, see yellow pages A'2149 



5600 TRANSFORMERS 5600 

rREED ftIIIlISrOIDlEll CO., .INC. 
MIL-T-27 COMPONENTS 

TRANSISTOR SUPPLY TRANSFORMERS 
TST SERIES 

Manufactured and Guaranteed to 
Specifications MIL-T-27 

TST-6 - Frequency 57 Hz to 63 Hz - Primary 
--rrs volts units with * primary 115 and/or 

230 volts 
TST -4 - Frequency 380 Hz to 1000 Hz-
-- Primary 115 volts 

TST units can be supplied in commercial type construction 
(channel or she" type with leads). 
"W~t" o,dtllnlSpfl:d, (6~'0I~:' tolil H'lnll (4)101 38010 1000 HI 

D.C. to RMS Conversion Chart 

hsbtWeorlllduc:liwel ... ClpacnlweLticts 

hUW.ve FuIlW_ runw,we full.'we 
Cente,"'ped """ Cuter i.,,., In .. 

[RMS .. 1.22£1k [RMS",I II Edt [1IIIS"UEdt £ns" ,1£1Ie 

taMS= .75ick 'RMS .. I.05ldC 'RMS .. I.lldC 'RII5 .. 1.55lck 

E4c~"'0II1d11t11l4l ntt.Jttlropauon II'CIGI.1Id voll.,. drop KNIS _ 1f.'M F.W.C.T "II voltlff 
1I10pKfClSltwoliilldeslOl'F.W Brldll. 

R.M.S. Outout 
Part No. Volt Amo 

TSH··)-! 6.3 CT .30 
TSH··)·2 6.3 CT .60 
TST(··)-3 12.6 Split .80 
TST(··)-4 12.6 Split 1.5 
TSTi")·5 12.6 Split 2.0 
TST(··)·6 25.2 Split 1.5 
TSH")-7 25.2 Split 4.0 
TST(··)·g 30 Split .50 
TST(··)·g 30 Split 1.0 
TSH··j·IO 30 Split 1.5 
TSH··)·ll 30 Split 2.0 
TST( '*)-12 40 Split .50 
TST(··)·13 40 Split 1.0 
TST(·')·14 40 Split 1.5 
TST(··j·15 40 Solit 2.0 
TST(·')-16 50 Split .50 
TST(")-17 50 Split 1.0 
TST(·*)-18 50 Split 1.5 
TST(")-19 50 Split 2.0 
TST(·')·2O 60 Solit .50 
TST(")·21 60 Split 1.0 
TST(")-22 60 Split 1.5 
TSH ")·23 70 Split .50 
TST(··)·24 70 Split 1.0 
Tsri")·25 70 Split 1.5 
TST(··)·26 80 Split .25 
TSH··)-27 80 Split .50 
TST(")-28 80 Split 1.0 
TST(··)·29 90 Split .25 
Tsri")·30 90 Split .50 
TST(·*)-31 90 Split 1.0 
TST(··)·32 100 Split .25 
TST(.~.33 100 Split .50 
TST/' ·34 100 Split 1.20 

MIL CASES, 
NOMINAL 
DIMENSIONS, 
INCHES 

Case 
-4 -6 
AH AH 
AH AJ 
AJ EB 
AJ FA 
AJ GB· 
EB GA· 
GB JA' 
AJ FA 
AJ GB' 
EB GA' 

~ HA' 
FA 

EB GA' 
FA HA' 
FA JB' 
AJ GB' 
FA GA' 
FA JB' 
GB JA" 
AJ GB' 
FA HA· 
FA JA' 
EB GA' 
FA JB' 
GB JA' 
AJ FA 
EB GA' 
FA JB' 
AJ GB· 
EB GA' 
FA JA· 
AJ GB· 
FA GA' 
GA KB· 

Clhla. 
N •. 

MGA 1 

MGA2 

MIlA 3 

MIlA 4 

MIIAT 

MIlA. 

MIlA? 

MGII 

,iiiil 

STANDARD MILITARY AUDIO TRANSFORMERS 
Frequency Respons. 300-10,000 Hz +2 DB -

Mil. 
Imp .... _ Level Powlr 

r". In DIIms L.vel 
Application D.silillion p.lm ... , S.condery Ratio DIM 

90,000 
Transformer; inter stage, single or 10.000 split and 1:3 +15 
P.P. plales 10 single or P.P. grid TF4RX15AJ C.T. C.T. overall 
Transformer; malelling 600 oIIm 600 4.8,16 6.12,1 +33 
line to voice coil. TF4RX16AJ splil overall 
Transformer; input, 600 ohm 600 135,000 
line to single or P .P. grids. TF4RXI0AJ split C.T. 1,15 +15 
Transforme,; matelllng, 600 ohm 600 600 
line to 600 ohm line. TF4RXI6AJ splil split 1,1 +15 
Transformer; output, single plate 
7.600 oIIm, 4,800 ohm to 600 7,600 tap 600 
ohm line. TF4RXI3AJ @4,800 split 3.56,1 +33 
Transformer; output, single plate 
7,600 ohm, 4.800 ohm to 7t3°t.i~ voice coil. TF4RXI3AJ 4,8,16 21.8,1 +33 

~~~~~~t~:'ioo~~u:...~nl'~~ .or 
15,000 600 

TF4RX13AJ C.T. split 5:1 +33 
Transformer; output, P.P. plates 24.000 600 

to 600 oIIm line. TF4RX13AJ C.T. split 6.32:1 +30 
Transformer; output, P.P. plates 60.000 600 
to 600' oIIm line. TF4RX13AJ C.T. ' split 10:1 +27 

P.i. Mal. 
D.C. D.C. 

Per Side unbll· 
in M. anca ~ 

10 10 AJ 

0 0 AJ 
-

0 0 AJ 

0 ~-~ 
40 40 AJ 

40 40 AJ 

10.!:!L ~ 
10 .-1-I-~ 
10 T 1 AJ 

STANDARD MILITARY POWER AND FILAMENT TRANSFORMERS 
Primary 105/115/125V 60-

SINGLE PHASE 400 Hz , AND THREE PHASE 60 AND 400 Hz ,TRANSFORMERS CAN BE SUPPLIED ON SPECIAL ORDER. 
Clhllll MIL·r·27 -

Fil. Na.' I No. T"e Desienllion Hi Valt D.C. Volts D.C. Ampl FII.Na. t Clse 
MGP 1 TF4RX03HAOOl - ~oO/0/100/200 185 .070 56.3V@2A 6. 3V @ 3A I HA 
MGP2 TF4RX03JB002 690 C.T. 260 .070 5/6. 3V@ 2A '6. 3V § 4A JB 
MGP3 TF4RX03KB006 650 C.T. 245 .150 6. 3V@ SA 5V 3A KB 
MGP4 TF4RX03LB003 800 C.T. 318 .175 5V ~ 3A 6.3V 8A I LB I MGP 5 TF4RX03MB004 900 C.T. 345 .250 5V 3A 6. 3V @8A I MB i MGPI TF4RX02KBOOl 700 C.T. 255 .250 KB 
MGP 7 TF4RX02LB002 1100 C.T. ,419 .250 LB 
MGP8 TF4RX02NS003 1600 C.T. 640 .250 NB 

MIL·T-27 SectndlrJ second ... , S.c ....... , 
CIIIIIII No. Typ. D.li.ution Voltl Corrent Amps Test Volts RMS else 

MGF 1 TF4RXOIEB002 2.5 3.0 2,500 ES 
MGF 2 TF4RXOIGB003 2.5 10.0 2,500 GS 
MGF 3 TF4RXOIFB004 5.0 3.0 2,500 FS 
MaF 4 Tf4RXOIHB005 5.0 10.0 2,500 HS 
MGF 5 TF4RXOIFB006 6.3 2.0 2,500 FS 
MGF 6 TF4RXOIGS007 6.3 5.0 2,500 GS 
MaF 7 TF4RXOIJB008 6.3 10.0 2,500 JB 
MGF • TF4RXOIKB009 6.3 20.0 2,500 KB 
MaF • TF4RXOlJB012 2.5 10.0 10,000 JB 
MGF 10 TF4RXOIKB013 5.0 10.0 10,000 kB 

PULSE TRANSFORMERS 
P .... Totl a..-.. 

iloioi- Low -.. VoI_ bile 
CotoI .. ..... 1., ... Po_ ... I .. V.I .... MIcro- t:: No •• ~ I_=- e-

No: MILT ... o.c. Co.,.II .. 
0_ 

101 .... 11 ...... 'WIn ... No. 

I MPT-\- TF4RX35YV ..; --r •• 1510.1510.15 0.1-1.0 .004 3 0.7 150 DM-lO 

MPT-I TFII4X35YV ..; ..; 0.1510.15 0.1-1.0 .004 I 0.7 150 "DM:IO --------- MI I)'M':1I MPr-I TF4RXUYV ..; ..; O,51O.5{o'5 0 .... 1.5 3 t.O 150 ------- r--;- '1)'M':1I MPT-4 TF4RX35YV ..; ..; 0.510.5 0 .... 1.5 .- 1.0 150 ---------MPT.5 TF4RXnYV ..; ..; 0.510.510.5 0.5-1.0 .- 3 1.0 500 DM-IO --------- ----------
MPT-6 TF4RX35YV ..; ..; 0.510.5 0.!!-2.0 .- I 1.0 500 DM-IO 

I MPT-7 TF4RXUYV ..; ..; ..; 0.710,710.7 0.5-1.5 .002 ~ 1.5 - DM-II ---------
MPT-I TF4RX35YV ..; ..; ..; 0.710.7, 0.!!-1.5 .001 2 1.5 - DM-II 

I MPT_9 TF4RX35YY ..; ..; ..; 1.0/1.0/1.0 0.7-3.5 .-~ I .• - DM-II 

MPT_l0 TF4RX35YY ..; ..; ..; 1.0/1.0 0.7-3.5 .DOl I 1.0 - IDM:fI 
~- TF4RX35YV ~ ..; ..; . 1.0/1.011.0 t.D-5.0 .- 3 1.0 500 1DM:Ci1 

MPT-ll TF4RX35YV ..; ..; ..; 0.1510.1510.310.3 0.1-1.0 .004 4 0.7 700 1"iiM.8 

Mil MIg. WI. 
.......... Case A B C 0 L E Studs Lb •. 

AH .1%. 1% • 1% 11,4 6·32 x% % 

>hi AJ 1M, 1% 2% 1%. 1%. 6·32 x% '13 
EA 1'\11. 111,1. 2% 1% 1',4 6·32 x% 1 
EB 1"'11. 1"11. 2';1. 1'Ao 1',4 6·32 x% r8 

i i 
FA 2',1. 2',1. 3'Ao 111116 1',1. 6·32 x% 1% 

J FB 2',1. 2',1. 2'12 l u l16 1'11.6 6·32 x% 1'12 
GA 2% 2% 3'%. 2'Ao 1% 6·23x% 3'12 
GB 2% 2% 2",1, 2'", 1% 6·32 x% 2\7 
HA 3',1. 2% 4',4 ?~9A. 1"4- 8·32 x% 4\7 
HB 3';1. 2% 3',1. 2"4- 1"'" B·32 x% 3'12 
JA 3';1. 3';1. 4¥S 2% 2'Ao 8·32 x% 6 
JB 30,1. 3',1, 3¥S 2% 2'Ao B·32 x % 5 
KA 3",1. 3% 5',4 3 2',1. 10·32 x '12 8\7 
KB 315,1. 3% 4',1. 3 2',1. 10·32 x \7 7 

FREED TRANSFORMER COMPANY. INC. 1795WEIRFIELDST.,RIDGEWOOD,N.Y.11385 , 

A·2150 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

rREED TRANsrORMER co., INC. 
HERMETICALLY SEALED MINIATURE AND 
SUB-MINIATURE FILTERS TO MIL-F-18327 

Freed Standard Filters are Hermetically Sealed Miniature and Sub-Miniature high performance components designed for both ·production 
and laboratory applications in the Communications and Electronic industry. In order to achieve attenuation requirements not obtainable with one 
single filter, one can combine several standard filters of different transmission characteristics. Wide Band Pass characteristics are obtain
able by combining low and high Pass Units. The astati.c construction of inductive components together with special shielding reduces the 
hum pIck-up of the standard filters. 
Low Pass Filters: The attenuation characteristics of Low Pass Filters are 6db or less at cut-off frequency ILP-ILM Interstage Low Pass 
Filter. Characteristic impedance 10,000 ohms, ·in and out • LLP-LLM Line Low Pass Filter. Characteristic Impedance 500 to 600 ohms, in and 
out High Pass Filters: The attenuation characteristics of High Pass Filters .are ·6db or less at cut-off frequency IHP-IHM Interstage 
High Pass Filter. Characteristic ImP.edance 10,000 ohms, in and out. LHP-LHM Line High Pass Filter. Characteristic Impedance 500 to 600 
ohms, in and out • Band Pass Filters: The attenuation characteristics of Band Pass Filters are 2db or less at plus or minus 3% of center fre
quency • IBP-IBM Interstage Band Pass Filter. Normal input impedance - 10,000 ohms. Output impedance .5 megohms. Effective voltage 
step-up 2:1. (Output voltalle to source voltage.) • LBP-LBM Line Band Pass Filter. Nominal input impedance 500 to 600 ohms. Output imped
ance .5 megohms. EffectIve voltage step-up 5: 1. (Output voltage to source voltage.) 

Special filters in all six types'are available upon request. 

MINIATURE SUB-MINIATURE ALL MINIATURE FILTERS 
ARE SUPPLIED IN DF-1 

emlll No. 
Cut-off Cut-off else ..... frequenc,ttl CatalDi No. freq . .ttz .0. 

ILp· 100 ;~~ 
-:-.. ~ ---_. -- 300· ~~ 

U 
ILp4 200 ~t::--::a~ --5a.j-~ 
ILp· 300 - --

360- "liM=-- 750' -750 r-~~:M 
I.LP· .~ 500 IL"'M:--;-;-oifo 1,000 OF-Ot 

h~7S0 750 ILM71~oo 1,500 OF·D1 
ILP· 1,000 . 1,000- ILM· 2,000 2,000 OF·D1 Low I---if~. I,S~~ _ _ ~,500·:' ILM'· 2,500 2,500 -OF-D! 

~::~:---~-~:~:-. Low ILM· 3,GOO 3,DOO 
-- OF·D] Pass ILM· 5,000 5.000 OF-oi" 

--i~~ i~ 3,000 - Pass ILM- 7,000 7.000 OF·Dl Filters ----5.000 
ILM- 10,000 --~~:g~g-~ DF-1 CASE DF STYLE 

r--:~~ 1~:::- 7,GOO Filters ILM· 15,000 Height: Df'-OI ---10.000 ---- OF-at 2}2" 
ILP· 1&.000 15,000 :t-::i~ra:-~~.~ .:....?F:~~ attenuation Width: I 1J{6" Height: 1%" 
IIp· 20,OGa 20,000 attenuation ~.;O~~ r-~~~ 

-~~-.Q! Depth: l~o" Width: %" 
ILP· 23,000 23,000 ~~~ ~~-.:ol 530 Db Mtg. Cen.: lxs"x%" Depth.: %" ILM· 32,000 ~~~ _~.F~Ol ILP· 25,000 25,000 535 Db ~t.'f3~~ Studs: 46-32x;v," Mtg. Cen.: 'K." Diag. 
ILP· 32.000 32.000 r¥s~oiJ"}- -~!.:.~+-
ILP-130.DOD 130,000 

ILM.'So:qOO D~~ at Knockout: Va" dia. Studs: 2 -:- 4·40 
ILP.150,OOO 150,000 at 1.5 x Fc 

I OF.03 1.5 x Fc DF·02 DF-03 LLM· 500 500 

r---u: ... 540 Db LLM- ',ODD 1,000 OF-03 Height: 1%" Height: 1%" 
500" 500 LLM~ "',500 1,500 OF-a2 Width: 1" Width: 1" LLp· 1,000 1,000 at q .. M- 1,600 1.600 OF-02 540 Db Depth.: 1" Depth,: 1" LLP· 1,SOG 1,500 LLM .. 2,000 2,000 DF·02 Mtg. Cen.: %"Diag. Mtg. Cen.: %" LLp· ',800 1,600 2 x Fc LLM· 2,500 ! 2.500 DF .. 02 at 

LLp· 2,000 ~:~g~ LLM· 3,000 I 3,000 DF·02 Studs: 2 -<- 4-40 Studs: 2: 4-40 
LLp· 2,500 LLM.l&,OOO I 16,000 DF-02 2 X Fe r- ~LP' 3,000 __ .. 

3,000 LLM·20,OOO t 20,000 .. DF·02 
SUBMINIATURE _ LLp..'6,OOO .. 

~ 

16,000 LLM·7D,DOO 70.000 DF·02 
~ 

LLP-20,OOO 
~-. 

20,000 LLM·80,OOO I 80,000 DF-02 TELEMETERING BAND PASSfl~rER$ LLP-70,Ooa 70,000 _. 
-LLP'80,oaO BO.oo~_ Center Band 

Type Frequency Width 
~. 200 

-- -,--
200 No. Fo·inHz <3DB Stop Band Attenuation 

~Q 250 
High ~HM:=--30Q- - 300- .....:~F~ High 

MTN· .• .4 ±7V2'*, 5 38 DB @ 1.75 & .58 Fa 
~~ !~- 400- 5 38 OB @ 1.75 & .58 F 'HM· 400 OF-01 MTN·,56 .56 ±7Yz% IHP· 400 

~4~~ ~g6- OF-01 
IHP· SOO 500'- Pass of-Ol Pass MTN·.13 .73 ±7Yz% 538 DB@1.75&.58F 
IHP· 1,000 1,000 ~~~ ±7V.% 538 DB @ 1.75 & .58 Fb IHP· 2,000 2.oo~--= Filters 

.HM· 2,000 2,000 of-Ol 
Filters 

MTN·,96 .96 
'HM- 3,000 ~?OO of·Ol MTN·1,3 1.3 ±7V.% >38 DB @ 1.75 & ,58 Fo IHP· 3,000 3,000 __ 
~D 10,000 of-Ol IHP.l0,aoo MTN·1.1 1.7 ±7V.% 5 38 DB @ 1.75 & .58 Fa 

IHP·1S,000 
10,~0. __ IHM-1S,QOO 15~OOO of-Ol 
15,000 _-------: attenuation attenuation MTN·2,3 2.3 ±7V.% 5 38 DB @ 1.75 & .58 Fa 

---.:ijP:-2cI--'---- - -200 535 Db LHNI:-3tiO f---300 - -OF-03 530 Db MTN·3,O 3.0 ±7Yz% > 38 DB @ 1.75 & .58 Fo 
LHP- 300 300- LHM- 400 400 of-03 MTH·3,9 3.9 ±7\1.% > 38 DB @ 1.75 & .58 Fo 
LHp· 400 400' - at .67 x Fc LHM· 500 500 of-03 at .67 x Fe MTN·5,4 5.4 ±7V.% 538 DB@1.75&.58Ai 
LHP· 500 500 

.- LHM- 800 BOO of-03 

LHP· 800 800 540 Db LHM- 1,000 1,000 of·02 540 Db MTN·l.35 7.35 ±7Yz% 538 DB @1.75&.58Fo 
LHp· 1,000 

~:~~d--
LHM· 2,000 2,000 DF·02 MTH·tO,5 10.5 ±7WJf, 5 38 DB @ 1.75 & .58 Fo LHM- 6,000 6,000 of-02 LHP· 2,000 at.5 Fe LHM-l0,OOO 10,000 DF·02 at.5 Fe MTN·14.5 14.5 ±7V.% > 38 OB @ 1.75 & .58 Fo LHP· 6,000 6,000 

LHP·10,OOO 10,000 MTN·22 22 ±7V.% > 38 DB @ 1.75 & .58 Fa 
MTN·3D 30 ±7~% 5 38 DB @ 1.75 & .58 Fo 

lap· 100 100 MTN·40 40 ±7Yz% 5 38 DB @ 1.75 & .58 Fa 
lip· 200 200 

11M· 400 400 OF-02 MTN·52.5 52.5 ±7V.% > 38 DB @ 1.75 & .58 Fa lIP· 250 250 
IIP-, 400 400 

11M· soo 500 DF·02 MTN·l0 70 ±7V.% > 38 DB @ 1.75 & .58 Fo IIM- 700 700 DF-02 
liP· 500 500 

IBM· 800 BOO DF·02 MTN·22 22 ±Iii.% > 40 DB @ 2.5 & .4 Fa 
liP. 700 700 
IBP· 800 BOO 

IBM· '900 1,~~ I-::g~ MTW·30 30 ±15% > 40 DB @ 2.5 & .4 Fa 
lip· 900 900 Band ::::-~::::- , .. -

1,500 -OF-02 Band MTW·40 40 ±15% > 40 DB @ 2.5 & .4 Fa 
IBP· 1,000 1,000 

laM· 2,000 2,000 OF-01 MTW·52.5 52.5 ±1~ > 40 DB @ 2.5 & .4 Fo IBp· 1,500 1,500 
liP- 2,000 2,000 Pass ~~-:--~g;-~;~t~-~i:Q1 Pass MTW·70 70 ±15% 40 DB @ 2.5 & .4 Fa 
lap· 3,000 3,000 OF-Ol 

lap· 5,000 5,000 Filters IBM- 7,200 7,200 OF-01 Filters jj':cf CASE SIZES DF·02 
ISP- 7,2DO 7,200 18M·tO,OOO 10,000 OF-Ol MTN~:t-Mr~ ~fw'10 lxlxl% 
IBP-10,000 10.000 IBM·12,OOO 12,000 OF·Ol MTN·4 Thru MTN 1.7 
IBP-12,000 12,000 attenuation -,B'!I-1S,OOO _ 15,000 

- ~~~~T attenuation 
18p·15,oao 15,000 IBM·30,OOO 30,000 NULL "T" FILTERS 
I BP·H,ODa 30,000 540 Db r!!~7,~ _~,~OO -OF-"OI 535 Db SBRIES1950 
IBP·57,600 57,600 - _. 

~ -~- Standard models available for 30, 60 and 120 at at are 
LIM- 300 300 OF-02 cycles in C! wide range of impedances, Each network ,.- Lap:-- 'iOiI"'-' 

-~ LIM- 400 400 OF-02 
LBp· 300 300 0.5 x Fe LBM:- 600 '---600 - DF-02 0.5 x Fe will give a. minimum of 50 db attenuation. at the null 
LIP· 400 400 LIM· - -Baa- -- aoo - 6F-02 frequency, 'LBP· BOO 600 and LBM· '1,000 1.000- i~F-Ol" and 
LBp· 800 BOO L"EIM· 1,500 1,50~_ The null frequency is adjusted to a tolerance of 
LSP- 1,000 1.000 2 x Fe LBM· 2,000 

f--- 0F-01, 
2 x Fe ±2%. Lap· 1.500 1,500 ~:ggg-- OF-Ot 

LBM· 3,000 -OF-Ol All Null T Filters are hermetically sealed. Lap· 2,000 2.000 LBM· 7,200 7,200 '~OF-Ol 
LBP· 3,000 3.000 L8M-10,000 10,000 OF-01 Prices on request. Lap- 7,200 7,200 LaM·14,4D0 14,400 OF-01 patalog HOl Freque~~y~ 
Lap.tO,OOO 10,000 LaM·20,OOO 20,000 OF-Ol NTF· 3D 30.Hz 
LIP·14,400 14,400 LBM-28,800 ~~.Q.q I-DF-Q! 

NTF··60 -60Hz---
LBP·20,OOO 20,000 - ~-.- NTF·120 - -120-ii,-
Lap.28,IOO 28,800 

FREED TRANSFORMER COMPANY. INC. 1795 WEIRFIELD ST., RIDGEWOOD, N. Y. 11385 
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5600 TRANSFORMERS 5600 

rREEDTllANSrORMEII eo., INC. 
TOROIDAL INDUCTORS 

Using the latest developments in the field of magnetic materials and new impregnation and molding techniques the Freed Transformer Co. makes 
available to the industry the most extensive line of toroidal inductors. ' 

Freed toroids are available in three types of constructions. Open units coated with a special high temperature extremely low loss compound, her· 
metically sealed in metal cases or molded in special Freed Epoxy Resin. Both hermetically sealed and molded units meet the latest military specific~l' 
tion MIL-T·27A(graded lor 4 and 2 or 5 respectively.)Freed toroidal inductors are supplied with either molypermalloy or carbonyl iron powder cores 
1. Temperature Stabilization: 

The molypermalloy and carbonyl iron powder cores have a temperature coefficient of inductance. Depending on the degree of temperature stabili- ' 
zation the cores have different temperature coefficients. The degree of stabilization is denoted by a two-letter code. 

SF Non-stabilized cores, ±2112% inductance variations from -55°C to +85°C. 
SN Non-stabilized cores, +2% inductance variations from _55°C to +85°C. 
SE Temperature stabilized cores, +0'.1 % to -0'.4% inductance variations from _1.5°C to +54°C. 
SB Temperature stabilized cores, ±O'.l % inductance variations from + 13°C to +35°C. 
SD Temperature stabilized cores, ±O'.l %,inductance variations from -1.5°C to +54°C. 
SW Temperature stabilized cores, ±0'.25% inductance variations from _54°C to +85°C. 
SM Temperllture stabi I ized cores, ±.25% -65°C to + 125°C. 
SP Temperature stable carbonyl iron cores, ±O.3% inductance variations from _55°C to +85°C. 
The temperature (stabilization) coefficient of an inductor will depend upon the nominal inductance value, operating frequency and A.C. voltage 

across the coil. Under some unfavorable working conditions the temperature coefficient of inductance corresponding to a given stability character
istic may be exceeded. 

Toroids with special requirements such as tapped toroids, toroidal transformers, molded and cased units with dimensions other than standard 
size~ and high temperature toroids can be supplied on request. Our engineering and laboratory facilities are 'available for consultation, research and 
development. 

T,~e IlIH 

TI·l 70 

TI·1A : 68 

TI- 2 160 

TI· 3 600 

TI· 3A 3io 
TI· 4 110 
TI· 5 260 

TI· 6 230 

11· 7 480 

11· • 1,500 
TI· 9 150 
TI·l0 430 
TI·ll 30 
TI·12 45 
TI-13 55 
TI-14 5S0 
TI-15 900 
TI·16 600 
TI-17 1,200 

TI-l' 2,600 

Max. 
Norm 

Ide 

55 
75 
90 

100 
ISO 
55 
28 
75 
40 
50 

200 
125 
120 
100 
140 
150 
100 

16 
20 
30 

TOROIDAL INDUCTORS 

Max. Max. Max. Max. Max. 
Narm. Narm. Narm. Mn. Narm. 

,lac VB, , U~sei Meld Case Fr~U1ncy TJpe IlIH Ide lac Vac Uncued Mold Casl 

73,5 0,46 05-8 MR-6 OT-3,OT-5 I-IS KHz 11-19 4,500 25 29 0.18 05-1 MR-I, MS-I OST-I 
90.5 0.57 05-9 MR-7 OT-4 ' I-IS KHz 11-20 2,750 100 · · 05-4 MR-3A OT-2 

135 0,85 05-6 MR-5 OT·3,OT-5 10-50 KHz 11-21 1,200 350 · · OS-I MR-I, MS-I OT-I 
67 0,42 05-6 MR-5 OT·3,OT-5 50--200 KHz 11-22 5,600 210 · · OS-2 MR-2 OT-I 

240 1.5 05-10 MR-8 OT-4 50--200 KHz TI-23 7,000 250 • · OS-2 MR-2 OT-I 
67 0.42 05-5 MR-4' 01 ;2, OM·11 I-IS KHz TI-24 330 15 IS 0.11 OS-I MR-I, MS-I OST-I 
35 0,22 05·3 ,MR-3 OT-I,OM-2 I-IS KHz 11-25 200 20 24 0.15 OS-12 MR-2 OT-I 

125 0,80 05-10 MR-8 OT·4 10--50 KHz TI-26 ISO 25 32 0.20 05-3 MR-3 OT-I,OM-3 
53 0,33 05·3 MR-3 OT·I,OM-2 10--50 KHz 11-27 76.5 50 62 0.39 OS-5 MR-4 OT-2,OM-11 
80 0,5 05-3 MR-3 OT·I,OM-2 30-75 KHz TI-2' 4S.5 50 64 0.40 OS-S MR-6 OT-3,OT-5 

240 1.5 05-10 MR-3 OT·4 30--75 KHz TI-29 33.5 70 SS 0.55 05-9 MR-7 OT-4 
270 1.7 05-7 MR-5 , OT·3,OT-5 30--75 KHz tl-30 28 100 135 0.84 05-9 MR-S OT-4 
190 1.2 05-11 MR-IO OT -4 I-IS KHz TI-31 19.5 100 136 0.S5 05-11 MR-IO OT·4 
160 I 05-9 MR-S OT-4 H5 KHz TI-32 48.5 6 14.5 0.09 05-3 MR-3 OT-I,OM-2 
175 J,J 05-9 MR-S OT-4 10-50 KHz 11-33 2,150 S 13 0,08 05-13 MR-1J OT-6 

- - 05-5 MR-4 OT-2, OM-II 10-100 KHz TI-34 1,700 S 9.5 0.06 , 05-14 MR-1J OT-6 

- - 05-3 MR-3 OT-I,OM-2 10-100 KHz TI-35 4,100 .10 18 0.11 OS-13 MR-1J OT-6 
21 0.13 05-1 MR-I, MS-I OST-l I-IS KHz TI-36 3,950 10 11 0.07 OS-14 MR-11 OT-6 
29 0.18 05-1 MR-I, MS-I OST-I 10-50 KHz TI-37 23.5 10 32 0.20 05-5 MR-14 OT -2, OM-11 
40 0.25 05-1 MR-I, MS-I 051-1 30--75 KHz TI-38 100 4 9.5 0.06 05-1 MR-I, MS-I OSl-1 

*TI-20 through TI-23 have a very low voltage coefficient and inductance will change very lillie with voltage. Because 
of high frequency application. the maximum voltage is limited rather by breakdown than by saturation. 

. V 1 CASED, UNCASED AND MOLDED UNITS 

Fraquencr 

50--200 KHz 
20KHz .. 2MHz 
100KH -IOMH 
50KHz-5MHz 
50KHz-5MHz 
200Hz-12KHz 
200Hz-12KHz 
200Hz-12KHz 
200Hz-12KHz 
200Hz-12KHz 
200Hz-12KHz 
200Hz-12KHz 
200Hz-12KHz 
100Hz-10KHz 
I-IS KHz 
I-IS KHz 
10-SO KHz 
10--50 KHz 
100Hz-10KHz 
100Hz-10KHz 

Normalized VAC = F y'LH 

Normalized lAC = lAC y'LH 

Normalized loc = loc VLH 

where F -operating frequency in Hz 
LH -inductance in henries 
lac-A.C. current in MA 
Ide-D.C. current in MA 

OT-3 CASE -Iii-.'~ 0" 'il '(JN~' (JoT-4.~~SE 
OST-l CASE.tII II 

OM-ll CASE ~-l 

V -A.C. voltage across the core 

MOLDED 

M~'9. 
UNCASED 

Type D.O. Hi. 
Clearance 

Hole 
05-1 5 .. " ~,I~ Type 0.0. Hi. Mo~.'!!i!,g 
05-2 " " 31'11 

" 
MR·, Ye" '~2" Pig Tails 

~ ~ 

05·3 1" ---3/.11 

" 
MR-2 IX," %" No,4 

05-4 1" --'1'-" ... MR-3 1~," YzII NO.6 
0-5-;-5- 1~," Ye,,- MR-3A UU' IX," No.6 
OS~6 1Va" W, 
OS;7 l 'X," %" 
05-.- 1%" 1,~," 

MR-4 1!t2" %,,- No. s 
M-R.S IY." 1" f.li):"s 
JiilR:6 2Y." Ye" 'N'o-:-S 

05-'9- 2%" lYe" 
05-;-'0 iV-" 1Y4" 
os:-,-, 20/." 19."-

M~R'7 2Ye'~ IJ(-;" No. fo 
MII·8 2~!t2" - fy'-" No, 10 
MR-' 2%" I~'l' No. 10 

05·12 1~,1I Ye" MR-'O 2Ya" 1%" No. 10 
DS-13 y;" X" 
0'5:f4 -M~" ?-S:l' 

MR-:f, 'K," !If" Pig lai,ls 
MS·' 2~l'X2~i' 1;J~i' Pig Tails 

FREED TRANSFORMER COMPANY. INC. 1795 WI§:IRFIELO ST., RIDGEWOOD, N. Y. 11385 
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5600 TRANSFORMERS 5600 

rREED THANSrOBMEB co., INC. 

COMMERCIAL GRADE COMPONENTS 
These components are designed to meet the demand for low-cost replacement parts for commercial electronic equipment. 
The best commercially available materials have been utilized in the design of these units, to insure reliability and excellent performance characteristics. Vacuum 

impregnation with a non-hygroscopic 'varnish to prevent penetration of humidity are employed to give these units long life and trouble-free performance. 
230-115 V, 50-60 C.P.S. Stepdown TranstoFA'lerS rated from 25 V A up to 5,000 V A Rating and line booster transformers are included in this ,series. 
All units, with only a f,ew excepHonsi are uncased or of shell-type constructien. 
Isolation transformers and Stepdown transformers are equipped with line cord and receptacle. 

DC 

lei i ~ I ~! .M 

.!IIi .. z :z: ii :E~ IE", 

FV 

DC28 3Y2 2% 2'A 2xlOA (4)8-32 
DC4A 30A 3V. 3 2V2 X2V2 (4)8-32 

DC5C 4~ W, 3V2 3V.x2% (4)10-32 
DC6A 4~ 5 4V. 30Ax3 (4)10-32 
CH60 2 3'A lOA 2",\, (ill'\< 
CH62 2 3'A 2V, 2''''' (2)"" 
CH7D 2"" 3''tI& 2'A 3Ye (2)"" 
CHID 2% 4 2% 3'", (2)"" 
FVID 3't1& 2V2 2~ 2x2 (4)''-'<x'U4 
FVI2 3't1, 2V2 2"", 2x2V. (4) ',-,<x2U4 HB 
FV22 3',\, 2'\-i& 2~ 2'Ax2'A (4)'tI,x% 
FV30 4'h2 3Ye 3 2V2 X2 'A (4) ',-,<x'U4 
H8718 6'A 6V2 8V2 40Ax4V2 (4)'hlx''h2 
H8728 6'A 6V2 90A 40Ax5OA (4)'hlx2'h2 
VS401 3~, 2'l-\, 3'A 'Axl'l-\ (4)'tI,x% 
VS501 3"1.. 3'A 3% 2V2X2't1& (4)'tI,x% 

I~ 3" 3'A 3% 2V2 X2l-\, (4) \-i&x % 
VS601 421 3~ 3% 3x2~ 1 (4)'tI,x% 
VS603 421 3~ 3~ 3x2''tI, (4)\-i&x% 
VS604 4'!h; 3~ 4 3x2~ 1 (4)\-i&x% 
VS611 4''h2 3~ 4~ 3x3''I\, (4)'tI",% 
VS612 4''h2 3~ 5 3x3"", (4)""x% 
VS706 5~ 4'ji, 5V2 3V2 X3OA (4)'tI,x% 
VS714 5'l\& 4~ 6V2 3Y2x4OA 4) \-i&x % 
VS718 5'l\, 4%6 7 3V2 X5'A 4)%,x''h2 
VS72S 5~ 4~ 8'A 3V2xSV2 4)""x% 

Catalog 
No. 

T. 1 

T' 2 

T' 3 
T' • "'::-!'::' T •• 
T. 7 

~ 
_._. 

TF a 
--

T' 0 
TF 10 
TF 11 

-
TF 12 --- -_.-

~~~~~---

r=-~~i~ 
b.P7_~--

TF 18 

TF 19 

FILAMENT TRANSFORMERS 
All primaries are for 115V, 50/60 c.p.s. 

Secondary SecDndary Current Secondary Test 
Voltage Amps Voltale AMS .-

2.5 (C.T.) 7.5 1500 
2.5 (C.T.) 10-' 1500 .. --
2.5 (C.T.) 5 7500 

~ ~-

2.S (C.T.) 10 7500 
S.OIC.T.) 1500 

-S.O(C.T.) 1500 
S.OIC.T.) 10 1500 
S.O(C.T.) 10 1500 
S]fIC.T.) 

-
20 

--- -
2S00 --

S.OIC.T.) 20 10,000 
6:3(C.T.) 1.35 1500 .. - -
6.3·(C·.T.) 3 1500 
6.3 (C.T.) 5 1500 
6.3 (C.T.) 1500 

~_~6_3JC.T.!~ _jo 1500 
-----

10 (C.T.) 5 . -2500 
-- -- _._ .. -

~ -10(C.T.)---
---~-

5 - ----~ 
~500 

'0 (C-:-T:)--- 12 
or or 7500 

11 (C.T.) 11 
(tapped primary) 

2-~ - 12.6 (C.T.) _.- 1500 

TF 3, 4, 10 & 18 supplied With terminals. All others With leads. 

AUTO TRANSFORMERS 

Case 
Size 

CH60 
CtiiO 

'DC2B 
DC4A 
CH60 
CH70 
CH80 
FVIO 
FV30 
OC6A 
CH50 
CH60 
CH70 --
FV12 

~ 

FV22 
CH80 
FYl0 

G~-SC 

CH62 

To be used as step·down transformer. Equipped with standard racaptacla and line cord. 

·Supplied with leads without line cord and receptacle. 

ISOLATION TRANSFORMERS 
EIe.lrest.ti. shield betwee. prilllr, .nd s •••• d.". Equipp.d with sll.d.rd re •• pl •• I. and Ii.e .. rd. 

Primary 
VA Cas. eatal., Volta,e Second." 

Numb.r SOtSG c.p.s. Volta._ •• tinl Size 
IT 1 115 115 50 VS-401 
IT. 115 115 100 VS-S03 

'T 3 liS 115 300 VS-700 

IT' 115 liS 500 VS·714 
IT II· 220/440 1101220 250 VS-612 
ITa· 220/440 1101220 500 VS-714 

Supplied With leads Without IlI"e cords al'td receptacle. 

MCV - CONSTANT VOLTAGE TRANSFORMERS 
(FERRO-RESONANT TRANSFORMERS) 

MCV 
The MeV line of const~nt voltage 
transformers provides accurate regu
lation against line and/or load varia
tions, without _ the use of tubes or 
moving parts. 

Input Voltage Range 
95 to 130 

Rated output wlthlfl ·2":, of nonllll,~1 V.JlllE'. Regu· 
latlon automatlc.'Illy mdlntalr1ed with III . 1 ":, 
Regulation fronl 2I:1":, 10 futl IOdd ·2":, 

• MILITARY SPECIFICATIONS 
• NO TUBES 
• COMMERCIAL 
• NO MOVING PARTS 
• ACCURATE REGULATIONS 
• FAST RESPONSE 
• FULLY AUTOMATIC 
• SUPPLIED WITH CONDENSERS 

'--R-r-:-R-~-~-'--~-t~r--?n-U~-~-~-~-;-------------.-o-c-Y-.,-.-.----~C~A~~~~L~O~G~~~N~U~M~,~~E~~~S~----4-00--C-Y-.-,.--.----~---------, 

Volts Po"·' Comm. Military. Co-mm~*~ .' - ~ - Military.' ·-.c, 

115 5 MCV8SLC MCV65LM MCV45LC:~--- -"""MCV-4SLM"---:-
25 MCV625LC MCV625LM - MCV425LC ~- --~M-CV425LM ~---

--Ht---~ 75 r--~MCV675LC MCV675LM - -~ --MCV475LC MCV475LM 
--fis-- 125 ~~~6..!..25LC- --MCV8125LM- ----MCV4125LC ~ MCV4125LM 
---11-5-- --(75'" MCV6175LC -MCY6175LM- ~----- MCV4175LC MCV4175LM 
r----'i'is-- --250 i--MCV6250LC MCV6250LM MCV4250LC---~- MCV4250LM 

115 375 MCV6375LC MCV6375LM MCV4375LC Mifv4375LM~-:-
-----711"'5~----11---"5"'0"'0-~+----;M~CV~8"'50~Oi'LC;;--+----iMi>C~Vi;;6~500LM MCV4500LC Mcv'soOLi\.~-~--

115 750 MCV6750LC MCV6750LM MCV4750LC MCV4750':M -- -
115 1000 MCV61000LC MCV61000LM MCV41000LC MC)I~I!i~~ 

I---;~~:'--~--- ~~ :~m::~~ :~m::r: :~~:~::~~ :~~:~~:-== 
26 125 MCV61254FC MCV61254FM MCV41254FC ~_r----~-cv;iI254FM--
6.4 5 MCV65FC MCV65FM MCV45FC MCV45FM 
6.4 25 MCV625FC MCV625FM MCV.25FC --r--~ MCV425FM ----=-

~-~-~-~-~:-=--=-= --1~~ f-- ~~:::;~C-- ---:~~:::;~M- :~~:::;~C -- - :~~:::~~M 
*Condensers are not proVided With Units. Where condensers are provided they are external to units 

, AVAILABLE UPON REQUEST 
MAGNETIC AMPLIFIERS AND SATURABLE TRANSFORMERS 

FREED TRANSFORMER COMPANY. INC. 1795WEIRFIELD ST., RIDGEWOOD, N.Y. 11385 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2153 



5600 

PESCHEL 
VARIABLE 
TRANSFORMER ™ 

ELECTRICAL FEATURES 

• NO SHORTED TURNS 
• 1·3% IMPEDANCE 
• NO· THREE·PHASEIMBALANCE 
• 15 TIMES OVERLOAD CAPABILITY 
". CONTINUOUSLY ADJUSTABLE· 

OUTPUT " 
.UNEISOLATION AVAILABLr: 
• 25% AND 100% STEP·UP 

AVAILABLE 

MECHANICAL FEATURES 
• STANDARD SINGLE OR THREE-

PHASE CORE 
• EPOXY ENCAPSULATED COIL FACE 
• PLATED COIL TAPS/TURNS 
• SLIDING COPPER CONTACTS 
• SINGLE CORE ASSEMBLY UP 

TO 240 AMPS 
• LESS SIZE AND WEIGHT THAN 

COMPETITION 
• CLASS H, HIGH TEMPERATURE 

COPPER WIRE 
• UPPER LIMIT, LOWER LIMIT, AND 

·ZERO START MICRO SWITCHES 
• MOTORIZED CONTROLjFIXED OR 

VARIABLE SPEED 
The patented Peschel· Variable Transformer is a 
linearly wound, continuously adjustable auto
transformer. A sliding copper contact traverses 
the coil face to provide variable voltage control. 

The PVT can provide vi~iable ae voltage from 
240V to 13.8 kV, one or three phase-and variable. 
de voltage from 300V to 40 kV. FlelCibility in design 
enables the PVT to meet varied applications; Ap
plications include: primary voltage control of high 
voltage and high current power supplies;a-c or dc 
test equipment; motor, furnace and aven control; 
industrial and laboratory use; line stabilization; 
transformer testing; and much more. . 

SERVING APPLICATIONS 
NEVER BEFORE POSSIBLE 

WITH A VARIABLE TRANSFORMER 

TRANSFORMERS 5600 

480 Volt In t, Three Phase, Delta Connected 

KVA '" Amps Model 

0-600 V Output 216 120 45A48·6oo12 

324 180 45A48-6oo18 

432 240 43A48-6oo24 

0-960 V Output 346 120 45A48-96D12 

518 -180 45A48-96D18 

691 24Q 45A48-96024 

Model 

0-300 V Output 31 60 30A24-30Y6 

41> 90 ,30A24-30Y9 

62 120 30A24-30Y12 

-93 180 30A24-.30Y18 

124 240 30A24-30Y24 

187 360 30A24-30Y36 

0-480 V Output . 50 60 30A24-48Y6 

75 90 30A24-48Y9 

100 120 30A24-48Y12 

150 180 30A24-48Y18 

200 240 30A24-48Y24 

300 360 30A24-48Y36 

480 Volt Input, Three Phase, Connected 
KVA Amps Model 

0-600 V Output 62 60 

94 90 30A48-60y9 

125 120 30Ma:-60Y12 

187 -180 30A48-60Y18 

249 240 30A48-60Y24 

374 360 30A48-60Y36 

0-960 V Output 150 9 30A48-96Y9 

200 120 30A48-96Y12 

299 180 30A48-96Y18 

399 240 30A48-96Y24 

599 360 30A48-96Y36 

240 Volt Input, Single Phase 
KVA Amps Model· 

O· 300 V Output 27 90 30A24-3059 

36 120 30A24-30512 

54 180 30A24-30518 

72 240 30A24-30524 

108 360 . 30A24-30536 

j44 480 30A24-30548 

0-480 V Output 43 90 45A24-4859 

57 120 45A24-48512 

86 180 45A24-48518 

115 240 451\2.4-48524 

173· 360 45A24-48536 

230 480 45A24-48548 

480 V.olt.lnput, SingJePhase 
KVA Amps Model 

0-600 V Output 54 90 30A48-6059 

72 120 30A48-60512 

lOB 180 30A48-60518 

144 240 30A48-60524 

240 360 30A48-60S36 

" 0-960 V Output 86 90 45A48-9659 

115" 120 451><48-96512 

·173 180· 45A48-96518 

230 240 45A48-96524 

346 360 45A48-96536 
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5600 TRANSFORMERS 5600 

VARIABLE TRANSFORMER 

DESIGN HISTORY 

Variable Transformers have been built for over 50 years by many 
companies around the world. There are two basic designs of 
electromechanical variable tranformers, linear and toroidal. The 
linear variable transformer is constructed in a vertical, or linear 
manner while the toroidal is constructed on a ring core, or 
"donut." The toroidal variable tranformer is the most common 
device used. 

They are both single layer windings on a laminated steel core. 
The tums on one face of the coil are exposed. A carbon brush 
traverses the coil face to provide for voltage adjustment. In order 
to provide continuous, noninterrupted output voltage, the 
carbon brush must contact the next tum before leaving the 
previous tum. This creates a shorted tum condition. When the 
two tums, at different voltages, are bridged, or shorted, a 
circulating current results. This current, flowing through the 
shorted wire loop and carbon brush, creates heat. This heat must 
be dissipated through the coil and brush holder. This inherent 
design flaw severely limits the capability of these devices. To 
build a toroidal variable transformer capable of commutating 
greater than their limit of 8 kVA of power, would require larger 
wire sizes and more brushes. Both of these changes would 
increase the short circuit current, thus rendering such a device 
impossible, without extravagant heat sinks, forced air, or oil 
cooling. 

In order to use the devices for applications greater than 8 kVA 
single-phase or 29 kVA three-pha~, it becomes necessary to 
multi-stack or "gang" many core/coil assemblies in a seriesl 
parallel configuration. This becomes not only cumbersome, but 
also less reliable due to the multiple brush and motor drive 
system required. Serviceability is also difficult with such a 
"mechanical monster." 

Other variable voltage control devices designed for high 
power voltage control, above 100 kVA, have other design or 
operational flaws. These devices sacrifice effiCiency, size and 
weight, waveform purity, power factor, and/or cost. 

What the industry needed was a variable autotransformer, 
which is the most efficient variable voltage device, that is smaller, 
lighter, more reliable, easy to service and reasonably priced. 

THE PESCHEL SOLUTION 
Having tried every device available, Hipotronics sought to design 
the perfect voltage control device. What had to be done was to 
design a variable transformer that eliminated the shorted tum 
problem. The result of our efforts was the PESCHEL VARIABLE 
TRANFORMER. 

Having eliminated the short circuited tum problem, through 
our patented diode switching technique, it is now possible to 
build a variable tranformer capable of commutating greater kVAs 
and voltages than ever before possible. Most PVTs are con
structed on a standard single-phase or three-legged, three-phase 
core. With no series or paralleling of core/coil assemblies 
necessary (most models), the PVT is generally smaller, lighter, 
more efficient and more reliable than any other means of variable 
voltage control. 

Construction in a linear fashion affords greater design flexibility; 
core size, wire size, winding length. This allows for the design 
and construction of almost any kVA or MVA and any voltage, 
enabling the PVr to be used in applications previously 
Impossible with other variable transformers. 

DESIGN 
The Peschel Variable Transformer is a continuously adjustable 
autotransformer. It is constructed of copper coils wound on a 
linear, laminated steel core. One face of the coil is epoxy 
encapsulated, then sanded to expose the tums. The exposed 
coil tums, or taps, are then plated. Each coil is wound in such a 
fashion as to expose two separate tracks of tums; one track of all 
the odd tums, the other even. Each track is traversed by a sliding 
copper contact. The sliding contacts are thinner than the distance 
between adjacent tums. of the same track, thus not shorting the 
tums. Between the contacts is a series of back-to-bacK diodes. 
Using the diodes solely for their fOrWard voltage drop CFVD), the 
voltage required across the diode before it will conduct current, 
and maintaining transformer volts per tum less than the total FVD, 
essentially no current can circulate between the two contacts. As 
the contacts traverse the coil, the current flow to the load 
altemates between contacts, depending upon which tum of the 
transformer is being used, odd or even. 

This patented method provides for continuous voltage control 
with no shorted tums. 

PESCHEL DC VARIABLE TRANSFORMERS 
VARIABLE DC Output, Insulated Primary, Three Phase, Full Wave Bridge 

TRANSFORMER Outpul Input 
VoIiage Amps . KW Model VoIiage 

300 50 lS D3OA24p·3OYS 240 

I~! 
SOO 50 2S D30A24p·50YS 240 

750 50 30 D30A24p· 750YS 240 

1000 SO 50 D60A24p·1 OOYS 240 

2SOO 50 12S D60A48p·250YS 480 

5000 50 250 D60A48p·5OOYS 480 

10000 50 500 D6OA48p·lOOOYS 480 

USES: 20000 SO 1000 D60A416p·20ooyS 4160 

DC Motor Speed Controller 4DOOO 50 2000 D6OA416p·4DOOYS 4160 
Chemical Processes 
Electro·Magnets Oulput Inpul 
Electropalntlng Voltage Amps KW Model Voltage 

300 90 27 D30A24p·3OY9 240 

SOO 90 4S D30A24p·50Y9 240 

7S0 90 67.S D30A24p· 7S0Y9 240 

ADVANTAGES: 1000 90 90 D6OA24p·lOOY9 240 

No Electronics 2Soo 90 22S D6OA48p·2S0Y9 480 

No Waveshape Chopping SOOO 90 450 D6OA48p·5OOY9 480 
No Effect on Power factor 10000 90 900 D60A48p·loooY9 480 
NoEMI 

20000 90 1800 D60A416P·2OOOY9 4160 
Same Ripple, Any Voltage 

40000 90 3600 D60A416P·4DOOY9 4160 
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5600 

TRANSFORMERS 
"RM" 
SERIES 

Hipotronics RM Series of high quality transformers 
are basically designed for air or oil environment. Mod· 
els RM 17·3, RM 21·3 & RM 25·3 are manufactured for 
oil environment only. . 

Models RM 6.1, RM 7·1, RM 8·1, RM 9·1 and RM 10·1 
are available manufactured in an epoxy incloser on 
special request. . 

TRANSFORMERS 

TECHNICAL DATA 
INPUT "';;'117 VOLTS AC 

FREQUENCY-TYPEA&C-SO/60 Hz TYPE B-60 Hz 
OUTPUT CURRENT -1SmA AT RATED RMS OUTPUT. 

Model ; 
H.,'W8ve FullW8ve Full wave 

Secondary Rectifier BrIdge Doubler Secondary 
Number Type Volts (SmA) (10mA) (SmA) VA 

RMI·l A 1 kV 1.2kV 12kV 2.4kV 15 
RM1·2 B 1 kV 1.2kV 1.2kV 2.4 15 

,AM1.5·1 A l.5kV I.BkV I.BkV 3.6 23 
RMI.5·2 B 1.5kV I.BkV I.BkV 3.6 23 
RM2·1 A 2 kV 2AkV ' 2AkV 4.8 30 
RM2·2 B 2 kV 2.4kV 2.4kV 4.B 30 
RM2.5·1 A 2.5kV 3 kV 3 kV 6 38 
RM2.5·2 B 2.5kV 3 kV 3kV 6 38 
RM3·1 A 3 kV 3.6kV 3.6kV 7 45 
RM3·2 B 3 kV ,3.6kV 3.6kV ~, ,45 
RM3.5·1 A 3.5kV 4.2kV 4.2kV 53 
RM3.5·2 B 3.5kV 4.2kV· 4.2kV B 53 
RM4·1 A 4kV '4.BkV 4.BkV 9.5 60 
AM4·2 B 4 kV '4,BkV 4.BkV 9.5 60 
RM4.5·1 A 4.5kV " 5.5kV 5.5kV 10.5 ' 68' 
RM4.5·2 B 4.5kV 5.5kV 5.5kV 10.5 68 
RM5·1 A 5 ~~ , 6 kV 6 kV 12 75, 
RM5·2 B 6 'kV 6 kV 12 75 
AM6·1 A ~ kY' 7 kV 7 kV 14· 90 
RM7·1 A 7 kV B kV B kV '16 105 
RMB·I A B kV 9.5kV 9.5kV 19 120 
RM9·1 A 9 kV .10.5kV IO.5kV 21 135 
RMIO·I A 10 kV 12.5kV • 125kV 24 '1~ RMI2.5·3 C 12.5kV 15 kV 15 kV 30 
RM17·3 C 17 kV 20 kV, -.' 20 kV 40 255 
RM21·3 C 21 kV 25 kV 25' kV 50 . "315 
RM25·3 C 25 kV 30. kV 30 kV 60 3~ 

DIMENSIONAL DATA 
Dimensions 

Model. A B C 
Number In. in. in. 

(mm) (mm) (mm) 

RM1~1 
2·13/16~ 3" ?-114" 

(71) (76) (57) 

RM1-2 
3-1/16" 2-7/8" 2-3/8" 

(77) (73) (60) 

RM1.5-1 
21-3/l6w 3·318" 2-3/8': 

(71) (86) (60) 

RM1.5-2 
3-1/16" 2·7/8" 2-3/8" 

(77) (73) (60) 

RM2~1 2-13/16" 3-3/8" 2-3/8" 

(71) (86) (60) 

RM2-2 
3-1/16" 2-7/8" 2-318" 

(77) (73) (60) 

RM2.5-1 
3-3/8" 3-3/4" :?-7/16" 
(86) (95) (62) 

RM2.5-2 
3-1/16" 2-718" 2-3/8" 

DC RECTIFER CIRCUITS FOR LISTED TRANSFORMERS 
(77) (73) (60) 

3-3/8" 3-314" 2_7/16" 

HALF WAVE RECTIFIER 
(COLUMN 5 ABOVE) 

FULL WAVE BRIDGE 
(COLUMN 6 ABOVE) 

FULL WAVE DOUBLER 
COLUMN 7 ABOVE) 

R!43-1 

RM3-2 

RM3.5-1 

RM3.5·2 

RM4-1 

RM4-2 

RM4.5-1 

RM4.5-2 

RM5-1 

RM5-2 

_·1 

RM7-1 

RM8-1 

RM9-1 

RM1D-1 

RM12.5-3 

RM17-3 

RM21-3 

RM25-3 

(86) 

3-1/16" 
(77) 

3-3/8" 
(86) 

4_1/8" 

(105) 

4' 

(101) 

4-1/8" 
(105) 

(101) 

4-1/8" 

(105) 

4' 

(101) 

4-1/8" 
(105) 

4' 

(101) 

4-1/2" 
(114) 

4-1/2" 
(114) 

4;112" 
(114) 

4-1/2" 
(114) 

5-3W 
(137) 

5-51S" 

(142) 

5-314" 

(148) 

6' 
(152) 

(95) (62) 

2-7/8" 2-318" 
(73) (60) 

3-3/4" 2-7/8" 

(95) (73) 

3-1/8" 2-3/8" 
(79) (60) 

4-1/2" 3-·1/8" 

(14) (79) 

3-1/8" 2-318" 
(79) (60) 

4-1/2" 3-1/8" 
(114) (79) 

3-1/8" 2-318" 
(79) (60) 

4-1/2" 3-114" 

(114) (B3) 

-3-1/8" 2-3/8" 

(79) (60) 

4-1/2" 3-3/8" 

(114) (86) 

5-3/4" 3-1/16" 
(146) (78) 

5-3/4" 3-3116" 
(146) (81) 

5-3/4" 3-5/16" 
(146) (84) 

5-3/4" 3-1/2" 
(146) (89) 

7-5/8" 4_1/2" 
(194) (114) 

7-5/S" 4_1/2" 
(194) (114) 

7-5/8" 4-1/2" 
(194) (114) 

7-5/S" 5' 

(194) (127) 

5600 

., 

Insula\iOn 

='J.; 
5kV 
5kV 
5kV 

'5kV 
6kV 
6kV 
6kV 

,6kV 
BkV 
BkV 

10kV 
10kV 
10kV 
10kV 
12kV 
12kV 
12kV 
12kV 
14kV 
15kV 
17kV 
20kV 
24kV 
28kV 
32kV 
45kV 
54kV 

Weights 
lbo. 
(kg) 

2 
(.9) 

2-1/2 
(1.1) 

3 
(1.4) 

2-1/2 
(1.1) 

3 
(1.4) 

2-1/2 
(1.1) 

3-112 
(16) 

2-1/2 
(11) 

3-1/2 
(1.6) 

2-1/2 
(11) 

3·3/4 
(17) 

3·3/4 
(17) 

6 
(27) 

3-314 
(17) 

6 
(27) 

3-314 
(17) 

6-1/8 

(28) 

3-3/4 
(17) 

6-1/4 
(28) 

8-3/4 

(40) 

9 
(4.0) 

9-1/2 
(4.3) 

1-3/4 

(53) 

18-3/4 
(85) 

19-1/2 
(87) 

19-3/4 

(90) 

20-114 

(92) 
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5600 TRANSFORMERS 5600 

Hisonic •.• 
specialists 
in custom 
and standard 
inductor and 
transformer 
components 
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The control of electric current is only as good as the components that carry it. 
INDUCTORS: Our manufacturing capabilities are the result of 
experience dating back to 1950 and now include virtually every 
known construction your special applications may require, . , and 
at reasonable prices. 

UNCASED 
STANDARD 

MOLDED METAL CASED 

'Toroidal Freq. OCR 
Series Ind. Range Max.Q Range OhmS/MH 
J2 S.6MH to 3.3HY 90 Up to 30 KHZ .50 
J3 2.7 to 470MH 110 20 to 150KHZ 1.1 
J4 .56 to 33MH 110 100 to 400KHZ 5.1 
J5 .10 to 10MH 150 250KHZ to 1.SMHZ 8.9 
R2 .6.8MH to 6.8HY 135 Upto 20KHZ 
R3 3.3 to 470MH 180 10 to 60KHZ 
R4 1.2to 68MH 170 40 to 160KHZ 
S2 6.8MH to 15HY 160 Up to 15KHZ 
S3 3.3to 560MH 225 10 to 60KHZ 
T2 22MH to 39HY 210 Upt015KHZ 
V2 68MH to 68HY 245 Up to 8KHZ 
W2 100MH to 100HY 260 Up to 6KHZ 

"'Write for Series Bulletins on electrical and case style details 

'\ / 
\ ; 

II ., 
PIN 

26-5103 Series 
06-4000-27 
06-4000-39 
26-5034 Series 
26-5135-00 

2 

Fig. 
2 
1 
3 
4 
5 

EXAMPLE 'CUSTOM INDUCTORS 

4 

3 
5 

Description Characteristics 
Encaps. PC Mtg. See R Series Std. 
DC Filter Choke 250uH@1.5ACO 
Var. Ind. PC Mtg. 9O-110MH Q250 
Xtal Case Mtg. See J Series Std. 
Shielded Choke 50uH@100AOC 

"'Advise requirements for recommended solution and quotation 

Hisonic, Inc. 
249 N. Troost 
Dept. EM-84 
P.O. Box 1130 

.18 

.39 

.90 

.10 

.21 

.045 

.028 

.021 

Type 
Tor. 
Tor. 
Pot 
Tor. 
Lam. 

Uncased 
Size 

.6200 x .30H 

.6200 x .30H 

.6200 x .30H 

.6200 x .30H 

.9600 x .40H 

.9600 x .4OH 

.9600 x .40H 
1.2500 x .62H 
1.2500 x .62H 
1.8500 x .85H 
2.4000 x .92H 
2.7000 x 1.05H 

Size 
1.06x.SH 
9700x.4H 
.800x.5H 
.34x.75x.8H 
2.65x5x3H 

Olaihe, Kansas 66061 
PHONE: 913-782-0012 
TELEX: 4-2562 

TRANSFORMERS: Hisonic's special power/converter and 
Signal/matching transformers for both audio and wide video 
ranges are usep in airborne comm/nav and ground communica
tions systems. Included are toroidal, pot core, and laminated core 
types manufactured to commercial and MIL specifications. Our 30 
year experience is at your disposal to help solve your transformer 
and inductor problems. 

PIN 
24-0170-10 
24-0193-10 
06-2124-10 
24-0107-10 
24-0512-10 
24-0114-10 
24-0271-10 
24-0277-10 
24-0177-10 
24-0169-10 
24-0215-10 

EXAMPLE DC CONV/AC POWER 

Input 
10VOC 
14/28V DC 
200 V L-L 
14/28V DC 
260V PK 
14/28V DC 
14/28V DC 
42V DC 
10VAC 
26VAC 
115VAC 

OP VA Output Volts 
Freq. Rating Peak (or RMS) 

24KHZ 0.8 20CT 
6KHZ 18 4.7.11.5CT.22.5CT.550 
400HZ-3~ 840 200L-L 
2KHZ 27 .90/45Ct180/25.180/25 
100PPS 20KVA PK 4.6 KV PK PULSE 
400HZ 75 26.60 
5KHZ 80 6.5CT.22.5CT.100.100 
10KHZ 200 100 
400HZ ~ 1.4.1.4.10(RMS) 
400HZ 17 21/13CT(RMS) 
400HZ 180 20.27.27.42(RMS) 

EXAMPLE SIGNAL/PULSE/MATCH 

.1 

Size 
.28x .6x 48H 
1.8 OOx .94H 
4.3x3.9x2.1H 
2.1 OOx .88H 
2.5x2.3x1.1 H 
2.900x1.5H 
2.0x2.0x1.0H 
2.0x2.5x1.2H 
1.9 OOx .86H 
1.0x1.4x1.3H 
3.2x3.8x4.1 H 

PIN Description I mpedance Response Leve.1 Size 
24-0239-11 Video Range Match 150:150.25 100KHZ-2.5MHZ 60mw .63x.63x.44H 
24-0275-10 Wide Band Match 135CT:1000 1KHZ-2MHZ 4mw 1.1 OOx.75H 
24-0659-10 Syncro/Resolver 800 OHMS 400HZ 270mw 1.5x.75x.56H 
24-0240-10 Wide Bank Hybrid 600.600+600 50HZ-50KHZ 1 mw 1.8x2.0x1.0H 
24-0171-10 Radio Freq. Hybrid 50.100+100 700KHZ-4MHZ 10mw 7500x85H 
24-0153-10 Pulse Match 10K.40K tp1.2ms.tr60us 25mw .53x.53x.7H 
24-0180-10 Pulse Output 5.600w/tap tp.4us.tr.2us 6KW 1.500x.8H 

OTHER PRODUCTS: :(Mil Spec & Commercial) Filters
Transformers - Tuned Circuits - Amp/phase Equalizers
Lumped Constant Delay Lines 
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STANDARD TRANSFORMERS 

DIT SERIES - Drive Is.olation 
Transformers.(12-550KVA, U.L. Listed) 

Designed to provide electrical isolation 
and voltage transformation for SCR 
adjustable-speed motor drives. Dry 
type. 600V class. Single phase and 
three phase. 50HZ and 60Hz. 5% 
FCAN and FCBN primary taps. Open 
frame or NEMA 1 enclosed, 150·C 
riseI220·C insulation class standard, 
115·C Or 8O·C or 55·C risel220·C in
sulation class optional. 

Size Range (KVA) 
Single Phase 
• 1, 1'12,3, 5, 8, 12, 15, 20, 27, 30, 34 
Three Phase 
• 8, 12; 15,20,27,34,40,51,63, 75, 
93, 120, 150, 180,220,280, 330, 440, 
550,660,760,870,980,1100. 

Standard Voltages Available 

Single Phase 
• Primary or Secondary 208, 230, 380, 
460,575,230/460,415 
Three Phase 
• Primary (L':.) 208, 230, 380, 460, 575, 
230/460,415 
• Secondary 208Y/120, 230Y/133, 
38OY/22O, 460Y/266, 575Y/332, 
23Ox460YI133x266, 415Y/24O 

1500KVA HVDT15KV Class Transformer 

GPT SERIES - General PUrpQse 
Transformers 

Designed to provide electrical isolation 
and voltage transformation for lighting, 
electric heating and industrial motor 
loads. Dry type, 600V class, single 
phase and three phase, 50Hz and 
60Hz. FCAN and FCBN primary tap 
arrangements are standard. 150·C 
risel220·C insulation class standard, 
115·C or ao·c or 55·C risel220·C 
insulation class optional. 

Size Range (KVA) 

Single Phase 
•. 3, 5, 7'12, 10, 15,25,37'12,50, 75, 
100,167 

Three Phase 
• 3,6,9, 15,30, 45, 50, 75, .112'12, 150, 
225,300,400,500,750,1000 

Standard Voltages Available 

Single Phase 
• Primary (3KVA-15KVA) 240/480,208, 
277, 480, 600 
(25KVA-167KVA) 24Qx480, 480, 600 
• Secondary (All KVA sizes) 120/240 
Three Phase 
• Primary (L':.) 240, 480, 600 
• Secondary 208Y/120, 2406, 
480Y/277 

HVDT SERIES-!::I!gh Voltage Distri· 
bution Transformers . 

Designed for in:plant distribution and 
voltage step·down. Conventional dry 
type or resin cast coil. 5KV through 
15KV class. Single phase and three 
phase. 50Hz and 60Hz. FCAN and 
FCBN primary tap arrangements are 
standard. 150·C risel220·C insulation 
class standard, 115·C or 8O·C or 55·C 
riseI220·C insulation class optional. 

Size Range (KVA) 

Single Phase 
• 3,5, 10, 15,25,37'12,50, 75, 100, 
167, 200, 250, 333, 500 
Three Phase . 

• 15,30,45, 75, 112'12, 150,225,300, 
400,500,750,1000 

Standard Voltages Available 

Single Phase 
• Primary· .. 
5KV Class: 2400/4160Y 
8.66KV Class: 416017200Y 
15KV Class: 7200/12470Y 
7620/132ooy, 7960/13800Y 
• Secondary (AIIKVA Sizes) 
120/240 

Three Phase 
• Primary (L':.) 
5KV Class: 2400,4160, 4800 
B.66KV Class: 7200 
15 KV Class: 12000, 12470, 13200, 
13800 
• Secondary 
208Y/120, 240L':., 
480Y/277 

DC Link Choke 
4 mH at 1000 Adc 
5 KV Class 

SPECIALTY MAGNETIC COMPONENTS Also see our catalog pages under AC POWER SOURCES and 
DC POWER SOURCES. 

Transformers 
• Convection, forced air or water 
cooled. 
• Dry type, liquid fined, cast-resin. 
• Low voltage, high voltage to 3OOKV. 
• High current to 20,000 Amperes. 
• High frequency to 10KHz. 
• Low temperature rise, high efficiency. 
• Ferroresonant transformers -
conventional constant voltage and 
harmonic-neutralized. 
• Computer grade isolation 
transformers to 0.001 picofarads. 
• Low capacitance transformers, 
electrostatic shielded. 
• High reactance transformers - short 

circuit current limited. 
• Modulation (Output) transformers to 
5OKW. 
• Rectifier and filament transformers. 

Inductors 

LC Series· Link Chokes (DC) 
DeSigned for use as a smoothing in
ductor in the DC link between recti
fier and inverter in variable-speed AC 
motor drives from 15 to 1000 HP. Dry 
type, 600V class. 

LR Series . Line Reactors (AC) 
DeSigned for use as a line reactor jn 
the three phase input lines supplying 

variable-speed AC motor drives frOm 
15 to 1000 HP. Dry type, 600V class; 
three phase; 50Hz and 60Hz. 
Other specialty inductors include: 
·AC, DC. 
• lron-core, air-core. 
..Linear, swinging. 
• AC current limiting reactors. 
• AC power factor correction 
reactors. 
• DC filter chokes. 

. • AM modula.tion reactors . 

Saturable· Reactors: 
Lowvoltage, High voltage to 15 KV. 
Sizes to 1000 KVA. 

Route 31, RD 5-65 • Flemington, New Jersey 08822 • 201-782-5525 • Telex: 833701/AGEXlFLEM 

A·2158 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

ISL PRODUCTS 
INTERNATIONAL LTD. 

5600 

Dept. EM, 235-P Robbins Lane, Syosset, NY 11791 
(516) 822-9601 / TWX 510-221-2109 / ISL-SYST 

EasyLink 503242 / Fax 516 8229612 

CAPACITORS / SILICON DIODES / CARBON FILM RESISTORS / LEOS / POTENTIOMETERS / 
TBANSFORMERS ADAPTORS AND POWER SUPPLIES 

TRANSFORMERS 
Telecom, Industrial, Power 

• Standard and Custom Design 

• Power Ranges 75 mW-300W 

• UL Construction as Required 

• Telecommunications Transformers Meet 
FCC Specs Part 68 

• Split Bobbin and Other Lead Configurations 
Available 

AUDIO/COMMUNICATIONS 
TELEPHONE TRANSFORMERS 

IC~ 
~ER~L~T 

"8-L W T L TW 

BrclJ/§EN ---1 I-BT 

Impedance R.slstancl 
Part Dlscrlp· 

TyPI No. tlon Prl SIC Prl SIC Dimlnsion 

AT-141 Output 500C.T. 8 35 .8 L =15.2mml.599) 
EI-14 AT-142 Coupling 600C.T. 600C.T. 45 40 H =11.0mm .433) 
Series W =12.0mm(.473) 
.075 AT-143 Output lKC.T. 8 60 .8 TW= 2.0mm(.079) 

Watts AT-144 Coupling 10KC.T. 600C.T. 450 100 
TL = 3.8mm(.150) 

Max. BT = 2.5mm(.098) 
AT-145 Driver 10KC.T. 2KC.T. 500 200 All Dimensions Nom 

AT·161 Output 500C.T. 8 22 .8 L =17.7mm(.697) 
EI-16 AT-162 Interstage 500C.T. 500C.T. 30 28 H =14.0mm(.551) 

W =16.0mm(.630) Series 
.100 AT·163 Output 1.2KC.T. 8 80 .8 TW= 2.2mm(.086) 

Watts AT-164 Output 48C.T. 8 2.5 .5 
TL = 4.0mm(.157) 

Max. BT= 2.8mm(.110) 
AT-165 Output 200C.T. 8 12 .8 All Dimensions Nom 

AT-191 Output 2ooC.T. 8 12 .8 

AT-192 Output 500C.T. 8 26 .8 

EI-19 AT·193 Coupling 600C.T. 600C.T. 65 55 L =20.3mm(.8oo) 
H =16.2mm(.640) 

Series AT-194 Output 800C.T. 8 40 .8 W =14.5mm(.571) 
.200 

AT·195 Output 1.2KC.T. 8 80 .8 
TW= 2.2mm(.086) 

Watts TL = 4.2mm(.165) 
Max. AT-196 Interstage 1.5KC.T. 500C.T. 120 50 BT =3.0mm(.118) 

All Dimensions Norr 
AT-197 Coupling 10KC.T. 600C.T. 600 100 

AT·198 Driver fOKC.T. 2KC.T. 600 155 

AT·241 Output 48C.T. 8 2.5 .5 

AT-242 Output 120C.T. 8 7.0 .7 

EI-24 AT·243 Output 200C.T. 8 12.0 .5 L =25.3mm(.100) 
H =18.4mm(.725) 

Series AT·244 Output 5OOC.T. 8 180 .7 W =16.0mm(.630) 
.460 

AT-245 28 
TW= 2.6mm(.102) 

Watts IntelStage SOOC.T. 500C.T. 35 TL = 4.8mm(.189) 
Max. AT-246 Driver 10KC.T. 2KC.T. 600 155 8T = 4.5mm(.177) 

All Dimensions Nom 
AT-247 Output 1.2KC.T. 8 75 .8 

AT-248 Coupling 600C.r. 600C.T. 65 55 

• Welcome Offer Original Sample and Diagram 

AC/AC -AC/DC 0 vE 

WALL PLUG-IN ADAPTORS@ 

Case Sizes E128 to E157 
Regulated and Unregulated 

POWER TRANSFORMERS 
F g OI 

--r 

II~ ~1 
e:~ 

HORIZONTAL TYPE 
nJ 

VERTICAL TYPE 

DIMENSIONS: M/M 
HORIZONTAL TYPE 

VERTICAL TYPE 

Metric 
Sizl 

Output 
(VA) Input A B C D E F H 

EI·28 29.5 37.5 49.5 28 
(1) 120 9·15 25·34 3.5 x 5.8 r--

.27 35 47 31 

EI·35 36.5 45 56.5 32.5 
(2) 120 10-17 31·40 3.5 x 5.8 r--

31.5 41 53 38 

EI-41 42.5 52 61 37 
(4.5) 120 14·24 32·43 3.5 x 5.8 r--

35 45 57 44 

EI·48 50.5 60 69.5 43.5 
(7) 120 17-25 37·46 3.5 x 5.8 r--

42 52 64 51 

EI·54 56 67 78 49 
(13) 120 20·26 44·56 4.2 x 6.5 f--

48 59 70 56 

EI·57 59 70 80 51 
(18) 120 20·26 44-56 4.2 x 6.5 -

49.5 61 75 60 

EI·60 62 75 89 54 
(25) 120 21·33 45·2 4.2 x 6.5 63 52 66 78 

EI-66 68.5 81 92 59 
(40) 120 23·41 53·70 4.2 x 6.5 63 57.5 74 84 

EI·76 79 90 100 65 
(7S) 120 31·41 60 5x7 -

67 78 89 78 

EI·86 87.5 105 107 74 
(110) 120 31·41 67 5x7 -

75 86 97 89 

EI·96 98 109 120 84 
(300) 120 40·60 77 5x7 -

85 96 107 98 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2159 



5600 TRANSFORMERS 5600 

Split Bobbin· 
Transformers~ _________ ~_ 
The use of a Split Bobbin allows winding to be 
nonconcemtric (side-by-side), . consequently high 
isolation is achieved at low cost. 

• Better insulation - 2500 VRMS hipot is standard. 
• Lower capacitance- no need for electro-static 

shield.· . 

• Units with 4000 V.RMS hipot. ~ 
Also available: . ~ 

• Steel covers • Quick disconnecUerminals MW 

• Flexible leads • Consult factory for any other ~ ~ 
• Multiple outputs configurations you may require 
• Tapped primaries 

CUSTOM PROTOTYPES 
AVAILABLE WITHIN ONE WEEK~ 
CHECK .OUR LOW PRICES. 

WE SPECIALIZE IN POWER 
TRANSFORMERS FOR MEDICAL 

ELECTRONICS (PATIENT ATTACHED 
EQUIPMENT) FOR DOMESTIC 
AND FOREIGN APPLICATIONS 

Size 
Mounting 

Style L W 
40 C . 31J{6 13~2 
50 C 3%s 2J{6 
75 C 4~2 ~2 

100 C 4~2 21%2 
120 C 41/2 21%2 
150 B. 33A 2W6 
200 B 41/e 3 
300 B 41/2 3% 
500 B 41/2 4% 
750 B 51/4 41/2 

1000 B 6% 4% 
1800 B 71/2 5% 

Split Bobbin Power 

STYLE C 

H ML MW 
2% 31/e -
2% 31/e -
2'<6 3'<6 -
~6 3'<6 -
2"Ve 4 -
31/e 31/e 2% 
3K6 3K6 2% 
3% 3% 21/2 
33A 3% 31/2 . 
4% 4% 3% 
5~6 5~6 3% 
61/4 6% 3% 

Appl'ox. Typical 
Lbs. Power 
11/2 40VA 
1% 50VA 
2 75VA 
2% 100VA 
3 120VA 
4 150VA 
51/2 200VA 
7 300VA 

11 500VA 
16 750VA 
20 1000VA 
32 1800VA 

Isolation Transformers_------_ 
Part Secondary 

Number Size RMSRating 
1-;8 100 115V@ .8A 
1-1 120 115V@ 1A 
1-1.3 150 115V@ 1.3A 

+·1.7 200 115V @ 1.7A 
1";2.6 300 115V@2.6A 
1-4.3 500 115V@4.3A 
1-6.5 750 115V@6.5A 
1-9 1000 115V@9A 
1-15 1800 115V@ 15A 

JM IranslOrmer Co., Inc .. 112 FLORIDA STREET, FARMINGDALE, NY 11735 - (516) 293-0475 . 
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5600 TRANSFORMERS' 5600 

Split Bobbin 
__________ Power Transformers 

. 

Ideal for use in rectifier circuits 

Part 
Number 
10T-4 
10T-5 
10T-7.5 
10-10· 
10-12 • 
10-15 • 
12T-3.2 
12T-4 
12T-S 
12T-B 
12-10' 
12-12 • 
16T-2.5 
16T-3.2 
16T-4.5 
16T-6 
16T-B 
16-10' 
16-12' 
20T-2 
20T-2.5 
20T-3.B 
20T-5 
20T-6 
24T-1.7 
24T-2 
24T-3.2 
24T-4 
24T-5 
24T-S 
24T-B 
24-12' 
28T-1.4 
2BT-1.B 
2BT-2.S Ii 
2BT-3.5 

Add Prefix D to Part Numbers below 
if Dual Primary is Required 

Secondary Part 
RMSRating Size Number 
10VCT@4A 40 2BT-4.2 
10VCT@5A 50 2BT-5A 
10VCT@7.5A 75 
10V@10A 100 

2BT-7 
2B-10· 

10V@12A 120 
10V@15A 150 

32T-1.2 
32T-1.5 

12.6VCT @ 3.2A 40 32T-2A 
12.6VCT@4A 50 32T-3 
12.6VCT@6A 75 32T-3.S 
12.6VCT@BA 100 32T-4.5 
12.6V@10A 120 32T-S 
12.6V@12A 150 36T-1 
16VCT@2.5A 40 36T-1.4 
16VCT@3.2A 50 3ST-2 
16VCT@4.5A 75 3ST-2.S 
16VCT@6A 100 3ST-3.3 
16VCT@BA 120 36T-4 
16V@10A 150 3ST-5.5 
16V@12A 200 3ST-B 
20VCT@2A 40 36-12" 
20VCT @ '2.5A 50 
20VCT@3.BA 75 
.20VCT@5A 100 
20VCT@JSA 120 

40T-1 
40T-1.2 
40T-1.B 
40T-2.5 

24VCT@1.7A 40 40T-3 
24VCT@2A 50 40T-3.S 
24VCT@3.2A 75 40T-5 
24VCT@4A 100 40T-7.5 
24VCT@5A 120 
24VCT@SA 150 
24VCT@BA 200 
24V@ 12A 300 

4ST-.8 
48T-1 
4ST-1.5 
48T-2 

2BVCT@1.4A 40 4BT-2.5 
2BVCT@1.BA 50 48T-3 
2BVCT@2.6A 75 4ST-4 
2BVCT@3.5A 100 4ST-S 

These Items do not have center-tapped secondarres 

Secondary 
RMSRating 
2BVCT@4.2A 
2BVCT@5AA 
2BVCT@7A 
2BV@ 10A 
32VCT@1.2A 
32VCT@1.5A 
32VCT@2.4A 
32VCT@3A 
32VCT@3.BA 
32VCT@4.5A 
32VCT@SA 
36VCT@1A 
36VCT@1AA 
3SVCT@2A 
3SVCT@2.BA 
3SVCT@3.3A 
3SVCT@4A 
3SVCT@5.5A 
3SVCT@SA 
3SV@12A 
40VCT@1A 
40VCT@1.2A 
40VCT@1.SA 
40VCT@2.5A 
40VCT@3A 
40VCT@3.SA 
40VCT@5A 

. 40VCT @ 7.5A 
48VCT@.8A 
48VCT@1A 
4SVCT@1.5A 
4SVCT@2A 
4BVCT@2.5A 
48VCT@3A 
4BVCT@4A 
48VCT@SA 

Size 
Part Secondary 

Number RMS Ratin9. Size 
120 
150 
200 
300 

40 
50 
75 

100 
' 120 

150 
200 

5ST-.7 56VCT@.7A 40 
5ST-.9 56VCT@.9A 50 
5ST-1.3 56VCT@1.3A 75 
5ST-1.7 56VCT@1.7A 100 
5ST-2.1 56VCT@2.1A 120 
56T-2.7: 56VCT@2.7A 150 
56T-3.6 56VCT@3.6A 200 . 
56T-5A 56VCT@5AA 300 
56-B" 56V@8A 500 
56-13· 56V@ 13A 750 

40 68T-.6 6SVCT@.6A 40 
50 6ST-.7 68VCT@.7A 50 
75 68T-1.1 68VCT@ 1.1A 75 

100 6ST-1.4 6BVCT@1.4A 100 
120 
150 
200 
300 
500 
40 

I 50 
75 

100 
120 
150 
200 
300 
40 
50 
75 

100 
120 

6ST-1.S 6SVCT@1.SA 120 
6ST-2.2 68VCT@2.2A 150 
6BT-2.9 6SVCT@2.9A 200 
6BT-4.4 6SVCT@4.4A 300 
6S-7· 6SV@7A 500 
6S-11" 6SV@ 11A 750 
SOT-.5 SOVCT@.5A 40 
SOT-.6 SOVCT@.6A 50 
BOT-.9 BOVCT@.9A 75 
SOT-1.2 SOVCT@1.2A 100 
SOT-1.5 SOVCT@1.5A 120 
BOT-1.9 BOVCT@1.9A 150 
SOT-2.5 80VCT@2.5A 200 
SOT-3.S 80VCT@3.SA 300 
BOT-6 SOVCT@6A 500 
SO-9" BOV@9A 750 

120T-.3 120VCT@.3A 40 
150 120T-.4 120VCT@AA 50 
200 120T-.6 120VCT@.6A 75 
300 120T-.B 120VCT@.SA 100 

Low Profile Split Bobbin Power Transformers 
• Only 1.1 inches high 
• 4/1 flexible leads • Wt. 112 lb. • 2500 VRMS hipot 
• Ideal for PC Board and Chassis Mtg. where low height is required 

STANDARD TRANSFORMERS: 115V 50/60 Hz PRIMARY ·10 VA 

Pari Secondary 
Number RMSRaiing 

Part Secondary 
Number RMSRating 

LPS 10-8 8V@ 1.25A LPS 10-20 20V@ .5A 
LPS 10-10 10V@ 1A LPS 10-24 24V@ .42A 
LPS 10-12 12.6V@ .8A LPS 10-32 32V@ .31A 
LPS 10-16 16V@ .63A 

112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-0475 JM Translormer CO., Inc. 
EEM 1985 For manufacturers' sales offices, see yellow pages A·2161 
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5600 TRANSFORMERS 5600 

Split Bobbin 
PC Board Transformers 

--~------------------------------

i 
~ 

The use of a Split Bobbin allows winding to be nonconcen- . 
tric (side-by-side), consequently high isolation is achieved 
at low cost. 
• Better insulation - 2500 VRMS hipot is standard. 
• Lower capacitance - no need for electro-static shield. , 
Please note that the standard items listed below utilize 6 or 
S pins, while 12 pins are available. We would like to quote 
your more complex requirements ... you may save cost 
and space by combining two less complex Transformers 
into one. 
We would also be glad to quote your less complex require
ments. For exarnple, if only a Single Primary and Single 
Secondary are needed, you can save considerable cost 
by utilizing only 4 Pins. 

STANDARD TRANSFORMERS 

Part Number 
Sin- Dual 
gle 115/ Ap-

115V 230V Secondary RMS Ratings prox. 
Pri. Pri. Series Parallel Ht. Lbs. 

L-10 OL:·10· 10VCT@2A 5V@4A 1.34 .75 
L-12· OL-12 12.6VCT @ 1.6A 6.3V@3.2A 1.34 .75 
L-16 OL-16· 16VCT @ 1.25A SV@2.5A 1.34 .75 
L-20 OL-20 20VCT@1A 10V@2A 1.34 .75 
L~24 OL-24 24VCT@.SA 12V@1.6A 1.34 .75 
L-32 OL-32 32VCT @ .625A 16V@1.25A 1.34 .75 
L-40 OL-40 40VCT@.5A 20V@1A 1.34 .75 
L-4S OL-4~ 4SVCT@.4A 24V@.SA 1.34 .75 
L-SO OL-SO .. SOVCT@.25A 40V@.5A 1.34 .75 
L-120 OL-120 120VCT@ .16A 60V@.32A 1.34 .75 

M-10 OM-10 10VCT@2.4A 5V@4.SA 1.55 .9 
M-12 OM-12 12.6VCT @ 1.9A 6.3V@3.SA 1.55 .9 
M-16 OM-16 16VCT@1.5A SV@3A 1.55 .9 
M-20 OM-20 20VCT@1.2A 10V@2.4A 1.55 .9 
M-24 OM-24 24VCT@1A 12V@2A 1.55 .9 
M-32 OM-32 32VCT@.75A 16V@1.5A 1.55 .9 
M-40 DM-40 40VCT@.6A 20V@1.2A 1.55 .9 
M-4S OM-4S 4SVCT@.5A 24V@1A 1.55 .9 
M-SO OM-SO SOVCT@.3A 40V@.6A 1.55 .9 
M-120 DM-120 120VCT@.2A 60V@.4A 1.55 .9 

H-10 DH-10 10VCT@3A 5V@6A 1.79 1.1 
H-12 OH-12 12.6VCT @ 2.4A 6.3V@4.SA 1.79 1.1. 
H-16 OH-16 16VCT@t.SA SV@3.6A 1.79 1.1 
H-20 OH-20 20VCT @ 1.5A . 10V@3A 1.79 1.1 
H-24 DH-24 24VCT @ 1.25A 12V@2.5A 1.79 1.1 
H-32 OH-32 32VCT@.95A 16V@ .1.9A t:79 1.1 
H-40 OH-40 40VCT@.75A 20V@1.5A 1.79 1.t 
H-48 OH-4S 48VCT @ .625A 24V@1.25A 1.79. 1.1 
H-SO OH-80 SOVCT @ .375A 40V@.75A 1.79 1.1 
H-120 OH-120 120VCT @ .25A 60V@.5A 1.79 1.1 

J M TranslormerCo., Inc. 112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-0475 
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5600 TRANSFORMERS 5600 

Low Profile Split Bobbin 
________ PC Board Transformers 
• Only 1.13" high 

XL Series transformers offer a particularly 
low profile for 18VA, allowing for 1.25" card 
spacing. 
The use of a split bobbin allows winding to be non-concen
tric (side-by-side), consequently high isolation is achieved 
at low cost. 

• Better Insulation - 2500 VRMS hipot is standard. 

• Lower Capacitance - no need for electro-static shield. 

If the standard items shown here do not fit your require
ments, we would be glad to quote on your custom needs. 
Often this can save space and considerable cost. 

STANDARD TRANSFORMERS 

Part Number 
Single Dual 

Secondary RMS Ratings Ap-
115V 115/230V prox. 
Pri. Pri. Series Parallel Lbs. 

XL-10 DXL-10 10VCT@ 1.6A 5V@3.2A .7 
XL-12 DXL-12 12.6VCT @ 1.25A 6.3V@2.5A .7 
XL-14 DXL-14 14VCT@1.28A 7V@2.56A .7 
XL-16 DXL-16 16VCT@ 1A 8V@2A .7 
XL-18 DXL-18 18VCT @ 1A 9V@2A .7 
XL-20 DXL-20 20VCT@.8A 10V@ 1.6A .7 
XL-22 DXL-22 22VCT@.8A 11V@1.6A .7 
XL-24 DXL-24 , 24VCT @ .68A 12V@1.36A .7 

XL-28 DXL-28 28VCT@.64A 14V@1.28A .7 
XL-32 DXL-32 32VCT@.5A 16V@ 1A .7 

XL-36 DXL-36 36VCT@.5A 18V@ 1A .7 
XL-40 DXL-40 40VCT@ .4A 20V@.8A .7 

XL-44 DXL-44 44VCT@ .4A 22V@.8A .7 

XL-48 DXL-48 48VCT@ .34A 24V@.68A .7 

XL-56 DXL-56 56VCT@.32A 28V@.64A .7 

XL-72 DXL-72 72VCT@.25A 36V@.5A .7 

XL-88 DXL-88 88VCT@.2A 44V@.4A .7 

XL-120 DXL-120 120VCT @ .134A 60V@ .268A .7 

112 FLORIDA STREET, FARMINGDALE, NY 11735 •. (516) 293-0475 J M Transformer co., Inc. 
EEM 1985 For manufacturers' sales offices, see yellow pages A'2163 
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TRANSFORMERS 
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o~, Ipecialty 

Some of the many transformers Lenco has 
designed and produced for a wide range of in
dustries. Our specialty . . . cListom designed 
to your special application. Prototype through 
production. Power 10 MW to 1000 VA. 

SEE OUA CATALOG IN 

,~ 

~LENCo 
ELECTRONICS, INC. 

1330-29 BELDEN STREET 
McHENRY, ILLINOIS 60050 

Were as close as your phone 

815/344·2900 

5600 

For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

send specifications 
for your special 
requirements 

LEN CO, dedicated to transformer design, 
product improvement, cost reduction and fast 
delivery to meet your specifications and most 
critical production schedule. An endless variety 
of types, sizes and performance capabilities for 
a wide variety of industries. 

Experienced personnel with specially devel
oped electronic skills for an exacting tech
nology to meet the most critical requirements. 
Manufactured to conform to UL, CSA, VDE, 
FCC-Part 68, etc. 

Our specialty is your special application and 
we invite you to send or call for your custom 
requirements. For no obligation quotes, engi
neering, design consultation and manufacture, 
contact Lenco, the performance people. 

AUDIO Impedance matching - Isolation -Broad frequency 
response - Low insertion loss - FCC Part 68. 

CONSTANT VOLTAGE Regulating transformers built to your 
specifications for DC power supplies or low distortion AC. 

CONTROL Custom designed to UL, VDE, CSA, 
etc. specifications. 

CONVERTER High Conversion efficiency from DC input to 
filtered DC out. Toroidal, Laminated, Ferrite, (Switch-Mode) etc. 

CURRENT Toroidal, Laminated, Core, Impregnated, or Encap· 
sulated. 

FILAMENT Dry type, Laminated core. 

HIGH TEMPERATURE Vacuum impregnation with temperature 
material to 200 ~C. Epoxy encapsulated. 

INDUCTORS Filter, A.C. Noise filtering, Switch·mode. 

INPUT AND OUTPUT Designed to your specifications. 

ISOLATION Audio, Step·down, Step·up, FOil electrostatic 
shielded, Electromagnetic shielded. 

LOW PROFILE PC mount, Split bobbin, Vacuum varnish or 
epoxy impregnated. 

MEDICAL UL 544 Patient connected, or non-patient connected. 
Power. 

POT CORES PC mount, Frame mount, Encapsulated or 1m· 
pregnated. 

SWITCH·MODE POWER Dry type, Air cooled, Laminated or 
Ferrite. 

THREE PHASE 50-60-400 Hertz up to 1 KVA. 

VACUUM 
IMPREGNATION 
SYSTEM 

AUTOMATIC 
LAMINATING 

LENCO POWER CONV.AStON 
PRODUCTS COUNCIL 

ELECTRONICS, INC. INTERNATIONAL 

5600 

HAND WINDING 

Modern new 20,500 square foot facility 
for the production and manufacture of 
high quality transformers. 

1330-29 BELDEN STREET, McHENRY, ILLINOIS 60050, We're as close as your phone 815/344·2900 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2165 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............... -----......... - ....... ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already . 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
arid easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the. 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Bestof 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax, If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waSte any more time. Get organized now! . 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



5600 

FEATURES: 
• PRECISION/INTERCHANGEABILITY 
• REPEATABILITY 
• STABILITY/NO AGING 
• NO SYSTEM TRIMMING REQUIRED 

HOW TO ORDER: 
Order Magnetico Standard Units directly 
by using the Magnetico Part Number. 

VA RATING SECONDARY VOLTAGE 
Catalog Number 6.0 thru 300 (VRMS) 

SCHEMATIC SHIELD 
X - No Tap N - No Shield 

T - Center Tap S - Electrostatic 
EXAMPLE: Shield 
To order a 115 V 400 Hz to 26 V center 
tapped, 6 VA power transformer .with no 
shield. Order Magnetico Number: 9602· 
26·T·N. 
VA RATING: 9602 SCHEMATIC: T 

TRANSFORMERS 

SCOTT T TRANSFORMERS 

10084 
10086 
10088 
10090 
11999 

'50749 
12186 
52020 
52021 
52449 
52164 
12945 

1 
6 
6 CT 
6 CT 
6 
6 
6 CT 
5 
4.25 
1 
6 
3.2 
2 CT 
6 CT 
1 

11.8 
11.8 
11.8 
90 
11.8 
90 
90 
11.8 
90 
90 
90 
11.8 

400 
400 
60 

60 & 400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

60 
60 

400 
400 
400 
400 
400 

150 
150 
150 

2500 
30 

8000 
4000 

14 
800 

2500 
2500 

300 

2 
1K 2 
2K 1.5 
1K 1 
500 1 
700 2 

.250 1 
100 3.5 
10.0 3.5 
15b 3 
100 2 
1K 5 

STANDARD MINIATURE 400 Hz POWER TRANSFORMERS 

X '12 X 
3/4 X 11/2 x 
1.1x2.1x 
1.1 x 2.1 x 1.1 
7/0 x 1% x 1){, 
~o X 151e x 'X, 
,~, X 1'12 X 510 
1"1a X 23/4 x 7/0 
1"1a x 23/4 X 7/0 
'12x~ox.31 
51e x 11/4 x 
~ox'l2x 

CONDENSED PERFORMANCE DATA - PRIMARY VOLTAGE 115 VRMS. All Units Designed to Meet MIL·T·27D. 
IMMEDIATE DELIVERY FOR PROTOTYPE QUANTITIES. 

5600 

SECONDARY VOLTAGE: 26 SHIELD: N 
Example: To order a 115 V 400 Hz to 26 V center tapped, 6 VA transformer with no shield - ·order Magnetico 
9602·26·T·N 
VA Rating: 9602 Secondary Voltage: 26 Schematic T: Shield: N. 

SWITCHING TRANSFORMERS, 20 KHz 
13962 - Input 160 VDC
Output (2) 5V @ 4A., (2) 15V @ 1J2A
Rated 55VA - 1.5 D x.B Hi 
13963 - Input 160 VDC

CURRENT TRANSFORMERS 
IV/Amp for Switching Applications 
PC mount 13960 Series 
IV/Amp for 400 Hz Power, 
001V/Amp for 3000 Amp 
Transmitter Monitor Output (4) 5V @ 4A, (2) 15V @.66A

Rated 140 Watts - 1.75 0 x .B Hi 
53248 - Input 160 VDC - . 
Output (2) 12V @ 65A
Rated 650 Watts - 3" X 2%" x 3" Hi 

CUSTOM DESIGNS
Multiple Outputs
QUICK RESPONSE 

Custom/Standard -
QUICK RESPONSE 

SPECIALS ARE STANDARD WITH 

MAGNETICO • •••• US 

SWITCHING INDUCTORS 
PARALLEL: Connect 1 to 3 & 2 to 4 
SERI ES: Connect 2 to 3, use 1 & 4 

••••• MIL·T·27 GRADE 5 
Toroidal design on Molypermal· 
loy Cores provides lowest leak· 
age inductance and low pick up, 
PC mount, Hi·Q, low loss, stable 
inductance values. 

g@ 
OPEN TYPES OR VERTICAL MOUNTING (OPTIONAL) 

40 .060 2.50 
..Q40 40/LH 160 pH 1.00 1.25 
·100 100 pH 400 pH .30 .83 

13463·010 10 pH 40 pH .020 4.65 
·040 40 pH 160 pH .045 2.40 
·100 100/LH 400 pH .12 1.50 

13464·090 40 pH 160 pH .040 5.4 
·100 100/LH. 400 pH .040 3.4 

13465·200 200/LH 800 pH .OBO 2.75 
13466·040 40 pH 160 pH .012 B.40 

·100 100 pH 400 .. pH 5.60 
13467·100 100/LH 400 pH .004 .016 8.00 

·200 200 pH BOO /LH .009 .036 4.10 
·500 500 2 MH 

, 50% Inductance 

CALL FOR PART BEST SUITED FOR YOUR SPEC 

Laminated. Telephone 
Matching. Precision 

Inductors MAGNETICO INC. 

1.25 2.5t 
.625 1.5t 
.415 1.0' 

2.32 17.0" 
1.20 8.2' 
.75 5.0' 

2.7 20.0' 
1.7 10.0' 
1.37 10.0' 
4.20 30.0' 
2.80 20.0' 
4.00 30.0' 
2.05 20.0" 

High VoRage 182 MORRIS AVENUE, HOLTSVILLE, N. Y. 11742 TELEPHONE: (516) 654·1166 

% 
% .500 
% .500 
1 .B75 
1 .B75 
1 .B75 

1"1a 1.250 
1"1a 1.250 
13/4 1.625 
2 1.B75 
2 1.B75 

21/2 2.375 
21/2 2.375 

Toroidal Winding 
Scott·T. Inverter 

Current. Wideblnd 
Pulse 

LET MAGNETICO QUOTE "ALL" YOUR REQUIREMENTS. THE BEST IN TRANSFORMERS • FILTERS • AUDIO HYBRIDS • POWER SUPPLIES 

EEM t~85 For manufacturers' sales offices, see yellow pages A·216,7 
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For manufacturers' sales offices, see yellow pages 



5600 TRANSFORMERS 

•. Delivery of 1 to 5 stock transformers 
within 48 hours 

• Delivery of 1 ,000 transformers in 
four weeks 

IF we don't keep these promises, we will pay 
the freight on the delivery. Many manufacturers 
promise prompt delivery but no one else is truly 
guaranteeing delivery in this manner. 
Our modern U.S. manufacturing facilities enable 
us to service promptly both large and small 
users. We maintain an extensive inventory of all 
items so that we can ship small quantities 
immediately from stock. Since all of our products 
are manufactured at one location, we can quickly 
respond to volume requirements and are able to 
hold our costs to an absolute minimum and pass 
these savings along to you. 
STANDARD STOCK LINE MCI maintains an 
extensive inventory of Horizontal, Vertical and 
Low Profile printed circuit board transformers 
and quick-connect Power Transformers which 
are recognized under Underwriters Laboratories 
File No. E86403 (M). MCI promises "Guaranteed 
Delivery" of 1 to 5 transformers within 48 hours 
and 1,000 transformers in four weeks. 
ENGINEERING AND CUSTOMER SERVICE 
Many times only one source is listed on an 
engineering blueprint. The next time you have a 
requirement, let us assist you. Perhaps you will 
be able to use one o~ our stock transformers. If 
so, you will benefit by saving substantially and 
having the convenience of off-the-shelf delivery. 
If your requirements cannot be satisfied by using 
one of our standar<l stock units, MCI will assist 
you in designing the exact transformer you 
require and, as always"at a competitive price. 
Start saving today-put MCI on all your 
transformer prints. 
NEW PRODUCTS MCI was founded in 1959. 
Our experience and technology have enabled us 
continually to introduce the most innovative 

designs to accommodate the changing needs of 
our customers. MCI's encapsulated transformers, 
series 4-11,4-12 and 4-15 are perfect examples. 
These transformers were designed for low power 
requirements for high volume users. Production 
of this series is highly automated and MCI can 
favorably compete with any source in the world, 
eliminating the need to purchase transformers 
off-shore. We are pleased to announce that we 
are introducing a new fine of V.D.E. transformers 
for world wide use. 
VALUE ANALYSIS You can be confident 
when you order anMCI transformer, as only the' 
highest quality materials are ever used in all MCI 
products, All our transformers are made with strict 
quality control and each unit is inspected and 
tested at the end of each manufacturing 
operation and then tested 100% for output 
voltages and exciting current in order to comply 
with our rigid standards. 
All Mel products are manufactured in the U.S.A. 
at one location in the most modern automated 
manufacturing facilities available. There are no 
hidden transportation costs from additional 
manufacturing facilities and no extended delivery 
times. Mel's decision to have only one location 
was made with you in mind so that we can offer 
you the fastest possible response time and the' 
lowest prices in the industry. 
You will enjoy dealing directly with Mel without 
having to deal with sales representatives or 
distributors. This is another way in which Mel 
cuts costs and reflects the savings directly in 
lower costs to you. 
Mel is dedicated to bringing our customers only 
the best quality and service at highly competitive 
prices. 

Mel eventually ... why not now? 
MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON. NY 11704 • 516-587-0510 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2169 



5600 

Secondary 
Voltage 

S.rles 
Size 2 

Size 3 

Size 4 

Size. 5 

Size 6 

Size 7 

Parall.1 
Size 2 

Size 3 

Size 4 

Size 5 

Size 6 

Size 7 

Size VA 

2 1.1 

3 2.4 

4 6.0 

5 12.0 

6 20.0 

7 36.0 

TRANSFORMERS S600 

HORIZONTAL PC 
TRANSFORMERS 

SERIES 
4·01& 
4·02 

4 

• .. 
Recognized Component 
Underwriters Labs Inc. 

-010 -012 
S.ries 10VC.T. 12.6VC.T. 
Parall.1 5V 6.3V 

liE .IIA .09A 

.25A .2A 

.6A .5A 

II • 1.2A LOA 

2.0A 1.6A 

3.6A 2.85A 

liB: .22A .ISA 

.5A .4A 

1.2A LOA 

II • ~ 2.4A 2.0A 

4.0A 3.2A 

7.2A 5.7A 

DIMENSIONS 

L W H ML A B 

1-3/8 1-1/8 15116 .250 .250 

1·318 1:118 1-9/16 .250 .250 

1-518 1-5/16 1·5/16 1-1/16 .250 .350 

.1-7/8 1-9/16 1-7/16 1·1/4 .300 .400 

2-1/4 1-7/8 1·7116 1-1/2 .300 .400 

2_518 2·3/16 1-9/16 .400 .400 

4-01 
115V 
SO/50 Hz 

4-02 
115/230V 
SO/60Hz c:: 4~~5 3~ ~6 

2,500-volt RMS Hipot, available in a variety of 
sizes. Maximum operating temperature 130°C. 
Available witt! either single 115V, or dual 1151230V 
primary. MCl's pin configuration is designed for 
ease of. connection in printed circuit boards. 
Heavier transformers are provided with mounting 
holes fo(additional mounting security. Adapta
tions of standard transformers are also available. 
DOl$\:m$chematiCs shown below indicate like 

c:: 2~C7 10!--3 8 . 
pOlarity. . 

.. 

CURRENT RATING 

-016 -020 -024 -028 -036 -046 -056 -120 
16V C.T. 20VC.T. 24VC.T. 2SV C.T. 36VC.T. 46VC.T. 56VC.T. 120VC.T. 

BV 10V 12V 14V laV 24V 2BV 60V 

.07A .055A .045A .04A .03A .023A .02A .01A 

.15A .12A .IA .0S5A .065A .OSA .045A .02A 

.4A .3A .25A .2A .17A .125A .IIA .05A 

.8A .6A .5A .42A .35A .25A .22A .IA 

1.25A LOA .8A .7A .55A .4A .35A .16A 

2.25A 1.8A 1.5A 1.3A LOA .75A .65A .3A 

.14A .IIA .09A .OSA .06A .p46A .04A .02A 

.3A .24A .2A .17 A .13A .IA .OSA .04A 

.SA .6A .5A .4A .34A .25A .22A .IA 

1.6A 1.2A 1.0A .84A .7A .5A .44A .2A 

2.5A ·2.0A I.SA 1.4A 1.IA .8A .7A .32A 

4.5A 3.6A 3.0A 2.6A 2.0A 1.5A 1.3A .6A 

Optional Mtg. rr---,L,-~ irW==J1 
C Screw" Nut Lbs. 

~ ~ "W 1.200 None 0.17 ~ 12: :, •. 8 7 I • 6 5 

1.200 None 0.25 .28 
T -II- ~8--tt 1.280 4-40 x 1-3/8 0.44 .041 

m Nylon 

1.410 4-40 x 1-3/8 0.70 
Nylon 

1.600 4·40 x 1-3/8 0.80 
Nylon 

1.850 t 1.1 

t 4 mounting holes 2~6 x W. for #6 screw 

mCi 
HOW TO ORDER A HORIZONTAL PC TRANSFORMER 
MCI uses a Seven Digit Part Number 
First Digit 4 
Second & Third Digits 01 

02 

MCI Product Identification 
Single 115V Primary 
Dual 115/230V Primary 

Fourth Digit 2to :, Transformer size (See current rating chart) 

Last three Digits 010 to 120 Secondary voltage (See cur~en! rating chart) 

Example: 4-01-4016 is a 115V primary 6VA transformer with two 8 volt secondary 
windings to be used as either 16V CT or 8V. 

CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704.516-587-0510 

For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

VERTICAL PC 
TRANSFORMERS 

SERIES' 
1 

4·03& ; 
'M 4·04 

Recognized Component 
Underwriters Labs Inc. 

2 

-010 -012 -016 
Secondary Series 10VC.T. 12.6V C.T. 16VC.T. 

Voltage Parallet 5V 6.3V 8V 

-E Size 1 II .090A .070A .055A 
Size 2 .120A .100A .07SA 

Size 3 II. .440A .350A .2SOA 

Size 4 1.0A .BOOA .640A 

Size 5 ~.4A 2.0A 1.5A 

Parallel 

Size 1 11§l"M .14OA .11OA 

Size 2 .240A .20OA .15OA 

Size 3 II. .BBOA 
.700A .520A 

Size 4 2.0A 1.SA 1.2BA 

Size 5 4.BA 4.0A 3.0A 

DIMENSIONS 

A·6 
Size VA L W H (6 Pinl 

1 1.0 1 '·3IB 0.B3 0.250 

2 1.2 '·3IB 1-1IB 1·3116 0.312 

3 4.4 1·518 1-114 1·318 0.400 

4 10.0 1-718 1·7116 1·518 0.400 

5 24.0 1·518 2·114 1·318 Q.400 

4-03 
115V 
SOI60 Hz 

c: 
• c: 

4-04 
115/230V 
SOI60 Hz 

::JC: 2jC7 

1~ 8 

1,SOO-volt RMS Hipot, available in a variety of 
sizes. MaximUm operating temperature 130°C. 
Available with dual 115/230V primary. MCI's pin 
configuration is designed for ease of connection 
in printed circuit boards. Adaptations of standard 
transformers are also available. Dots on sche
matics shown below indicate like polarity. 

CURRENT RATING 

-020 -024 -028 -034 -040 -056 -088 -120 -180 -230 
20VC.T. 24VC.T. 28VC.T. 34VC.T. 40VC.T. 56VC.T. 88VC.T. 120VC.T. 180V C.T. 230VC.T. 

10V 12V 14V 17V 20V 28V 44V sov sov 115V 

.04SA .03SA .030A .025A .020A .01SA .010A .00BA 

.OSOA .OSOA .040A .035A .030A .020A .01SA .010A .OOSA .OOSA 

.22OA .18OA .lS0A .125A .110A .OBOA .OSOA .035A .024A .020A 

.500A .450A .3SOA .300A .25OA .1BOA .120A .OB5A .05SA .040A 

1.2A 1.0A .BOOA .700A .SOOA .420A .270A .20OA .130A .100A 

.090A .070A .OSOA .050A .000A .030A .020A .016A 

.120A .10OA .0aOA .070A .060A .040A .030A .020A .012A .010A 

.440A .360A .320A .250A .220A .160A .100A .070A .048A .040A 

LOA .900A .720A .SOOA .SOOA .360A .240A .17OA .110A .OBOA 

2.4A 2.0A 1.SA 1.4A 1.2A .B40A .540A .400A .2S0A .200A 

A·8 WT. 
(8 Pinl B (oz.1 

0.200 1.200 2.5 

0.200 1.000 3.0 

0.2SO 1.100 5.0 

0.250 1.300 9.0 

0.2S0 2.100 12.0 

• ~ .!:..- -I : w 1. 

:l~l (ij g 
.~, 3A 6 .~ - '[;6 ':: ---r;-; ~AS 

• A6 .2 61 AS 
71 AS 

a I I I 6 I 

SINGLE I.- r-- DUAL 
PRIMARY PRIMARY' 

HOW TO ORDER A VERTICAL PC TRANSFORMER 
MCI uses a Seven Digit Part Number 
First Digit 4 
Second & Third Digits 03 

04 

MCI Product Identification 
Single 115V Primary 
Dual 115/230V Primary 

mCi 
Fourth Digit 1 to 5 Transformer size (See current rating chart) • 

Last three Digits 010 to 230 Secondary voltage (See current rating chart) 

Example: 4-04-3034 is a dual 115/230V primary, 4.4VA transformer with two 
17 volt secondary windings to be used as either 34V CT or 17V. 

MCI TRANSFORMER CORPORATION 411 MANHATIAN AVENUE, BABYLON, NY 11704.516-587-0510 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2171 

1 

I' 



5600 TRANSFORMERS 5600 

I 

·Secondary 
Voltage 

Series 

Size 1 

Size 2 

Size 3 

, 
Parallel 

Size 1 

Size 2 

Size 3 

Size 

1 

2 

3 

Series 
Parall.1 Iia 

II • 

liE II • 

VA L 

2.5 1-7/8 

6.0 1-7/8 

12.0 2-1/2 

LOW PROFILE PC 
TRANSFORMERS 

-010 -012 
10VC.T. 12.6V C.T. 

5V 6.3V 

.25OA .200A 

.600A .450A 

1.200"" .900A 

.5OOA .4ooA 

1.2A .900A 

2.4A 1.8A 

~ 

Recognized Componen1 
Underwri1ers Labs Inc. 

-016 
16V C.T.. / 

BV 

.156A 

.35OA 

.7ooA 

.312A 

.700A 

1.4A 

4-05 
115i230V 
SOI60 Hz 

4~~5 

30!--3 ~6 

::0 C: 

CURRENT RATING 

-020 -024 -034 
20VC.T. 24VC.T. 34VC.T. 

10V 12V 17V 

.125A .104A .073A 

.30OA .250A. .170A 

.600A .. 500A .340A 

.25OA .208A .146A 

.600A .500A .340A 

1.2A LOA .680A 

1 ,500-volt RMS Hipot, available in a variety of 
, sizes. Maximum operating temperature 130°C. 
Available with either single 115V, or dual 115/230V 
primary. MCI's pin configuration is designed for 
ease of conne'ction in printed .circuit boards. 
Adaptations of standard transformers are also 
available. Dots on schematics shown below 
indicate like polarity. . 

-040 -056, -088 -120 -230 
4OVC.T. 56VC.T. 88VC.T. 120V C.T. 230VC.T. 

20V 2BV 44V SOV 115V 

.062A .044A .028A .020A .010A 

.150A .100A .065A .050A .025A 

.30OA .20OA .130A .100A .050A 

.124A .08BA .OS6A .040A .020A 

.30OA .~OOA .130A .100A .050A 

.600A .400A .260A .200A .100A 

DIMENSIONS 

W H A B Oz. 

. :~ r .c---: _ 
i __ LnTn~ 

'250~~~ 
*' . f IB~ t-

B
-

B
-

B
" 

1·9116 0.650 1.600 

1~9/16' 0.850 1.600 

2 1.065 2.000 

0.375 

0.375 

0.500 

5 

7 

11 

N '" 

" '" 
'" -

mCi 
HOW TO ORDER A LOW PROFILE TRANSFORMER 

MCI uses a Seven Digit Part Number 
First Digit 4 MCI Product Identification 
Second & Third Digits 05 Dual 115/230V Primary 
Fourth Digit 1to 5 Transformer size (See current raling chart) 

Last three Digits .()10 to 230 $'et;:ondary voltage (See current ,aling chart) 

Example: 4-05~1020 is a dual 115/230V primary; 2.5VA transformer with two 
10 volt secondary windings to be used as either 20V CT or 10V. 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE,BABYLON, NY 11704 .516-587-0510 

A·2172 For manufacturers' sales offices, see yellow pag$s EEM 1985 



5600 TRANSFORMERS 

QUICK CONNECT POWER 
TRANSFORMERS 

• Recogrlized Component 
Underwriters Labs Inc. 

4-0&-3, 4, 5 
115V 
SO/50 Hz 

4-!J6.6, 7, 8 
115V 
SO/50 Hz 

4JE: 5JE: 
1 • 8 1· . 10 

4-07-4,5 
115/230V 
SO/50 Hz 

4-07-6,7, 8 
115/230V 
SO/50 Hz 

3~ 4~ 
4~ 5 5~ E6 

:J E: :J : 
CURRENT RATING 

Secondary -010 -012 -016 -020 -024 -028 -036 
Voltage 10V C.T. 12.6VC.T. 16V C.T. 20V C;T. 24VC.T. 28VC.T. 36V C.T. 

trransformer 
Size 

3 .2SA .2A .1SA .l2A .1A .08SA .06SA 

4 .6A .5A .4A .3A .25A .2A .l7A 

5 l.2A l.0A .8A .6A .5A .42A .3SA 

6 3.0A 2.5A 2.0A 1.5A 1.2SA 1.1A .85A 

7 S.OA 4.0A 3.5A 2.8A 2.4A 2.0A 1.5A 

8 10.0A 8.0A 6.25A 5.0A 4.0A 3.6A 2.8A 

DIMENSIONS 

Size VA L W H A B ML Lbs. 

3 2.4 2-1/16 1-1/16 1-3/16 1-7116 9/16 1-3/4 0.25 

4 6 2-318 1-1/4 1-3/8 1-11/16 11/16 2 0.44 

5 12 2-13116 1-318 1-518 1-15116 13/16 2-318 0.7 

6 30 3-114 1-11/16 1-15/16 2-5116 1-1/16 2-13116 1.1 

7 56 3-11/16 1-13116 2-114 2-11116 1-1/16 3-118 1.7 

8 100 4-1/32 2-1/4 2-9/16 3-1116 1-5116 3-9/16 2.75 

HOW TO ORDER A QUICK CONNECT POWER TRANSFORMER 

MCI uses a Seven Digit Part Number 
First Digit 4 
Second & Third Digits 06 

07 

MCI Product Identification 
Single 115V Primary 
Dual 11S/230V Primary 

Fourth Digit 
Last three Digits 

3 to 8 Transformer size (See current rating chart) 

010 to 120 Secondary voltage (See current rating Chart) 

Example: 4-06-6016 is a 115V primary 30VA transformer with 16V CT secondary, 

5600 

SERIES 
4·08& 
4·07 

2500 Volt RMS Hipot in a variety of 
practical sizes. Maximum operating 
temperature 130°C available with 
either single 115 or dual 115/230V 
primary (for all but 2.4 VA size). 

MCl's split bobbin and non-concentric 
winding provide better insulation and 
high signal isolation, thus eliminating 
the need for electrostatic shielding, 

Adaptations of standard transfOrmers 
are also available. Dots on schematics 
shown below indicate like polarity. 

-048 
48V C.T. 

.OSA 

.l25A 

.2SA 

.63A 

l.2A 

2.0A 

hfrmr 
~l 

-056 
56VC.T. 

.04SA 

.llA 

.22A 

.54A. 

1.0A 

1.8A 

mCi 

-120 
120V C.T. 

.02A 

.OSA 

.1A 

.2SA 

.5A 

.S5A 

MCI TRANSFORMER CORPORATION 411 MANHATIAN AVENUE, BABYLON, NY 11704e 516-587-0510 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2173 



5600 

Secondary s.t .. 
Vobge Parallel 

SeriH 
Size 2 

~a",'" 
Size 2 

., 

. Size . VA A 

2 6 2.080 

B 

Founded a quarter-century a~o, MCI Transformer 
. Corporation.is an established leader in the 
manufacture of horizontal, vertical and low profile 
transformers. for printed circuit b.oards. Recently, 
the line has been expand~d to include quick-connect and encapsulated models. 

At MCI, the very latest production automation techniques are employed to ens'ure the highest 
possible. quality at lowcompetitivep.ri~es. 

• Made in U.S.A. 
• UL.:Recognized·. 
• In stock for fast delivery 
• Custom designs available 
,. Shipped iii prote9tive vacuum-for.med .trays 

4-15 
1151230V 
50/60 Hz 

\ 

4~~5 

3~ ~6 

:;JC: 
CURRENT RATING (AMPS) 

-010 -012 -1116 -020 -024 -030 -034 
10VC.T. 12.6V C.T. lav C.T. 20V C.T. 24V C.T. 30V C.T. 34V C.T. 

5V 8.3V BV lOY 12V 15V 17V 

.600 .450 .350 .300 250 .200 .170 

1.200 .900 .700 .600 .500 .400 .340 

DIMENSIONS . 1-0-1 r Primary Secondary 1--" 
, .... 

C ·D E. Fl F2 WT. ~2 :::: 
1---" 

SERIES 
4·15 

Our encapsulated design offers high reliability 
because of its mechanical strength, electrical 
insulation and moisture resistance. The internal 
construction consists of 2 split bobbins which 
isolates the primary and secondary thereby 
eliminating any need for an electrostatic shield. 
The construction will pass requirements of U.L., 
C.S.A. and V,O.E. 

-040 -056 -066 -120 -230 
40V C.T. 5av C.T. 66V C.T. 120Y C.T. 230Y C.T. 

20V 26V 44V SOV 115V 

.150 .100 .065 .050 .025 

.300 200 .130 .100 .050 

I--c-;---J 

f-
F • 

~ 
F. 

1.655 .850 .1.300 .400 .600 200 .46 D 1-'-3 H-f-
[] [] 

HOW.TO ORDER A LOW PROFILE PC ENCAPSULATED 
TRANSFORMER 
MCI uses a Seven Digit Part Number 
First Digit 4 MCI Product Identification 
Second & Third Digits 15 Dual 115/230V Primary 
Fourth Digit 2 Transformer size (See current rating chart) 

Last three Digits 010 to 230 Secondary voltage (See CUrrent rating chart) 

Example: 4-15-2016 is a dual 115/230V primary, 6VA transformer with two 5 volt 
secondary windings to be used as either 10V CT or 5V. 
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5600 

Secondary -010 -012 
Voltage 10V C.T. 12.6V C.T. 

TRANSFORMERS 5600 

SAVE UP TO 40% IN VOLUME 

SERIES 
4·11& 
4·12 

-016 
16VC.T. 

4-11 
115V 
50/60 Hz 

2J. E: 
1 • 5 

4-12 
230V 
50/60 Hz 

2JE: 
1 • 5 

CURRENT RATING (AMPS) 

-020 -024 -028 
20V C.T. 24V C.T. 28V C.T. 

Our encapsulated design offers high reliability 
because of its mechanical strength, electrical 
insulation and moisture resistance. The internal 
construction consits of a split bobbin which 
isolates the primary and secondary thereby 
eliminating any need for an electrostatic shield. 
The construction will pass requirements of 
U.L., C.SA and V.D.E. 

-036 -048 -058 -120 
36V C.T. 48V C.T. 58V C.T. 120V C.T. 

Tranllonner 

Size 

2 

3 

4 

5 

6 

7 

Size 

2 .100 .080 .065 .050 .045 .035 

3 .120 .095 .075 .060 .050 .045 

4 .180 .145 .115 .090 .075 .065 

5 220 .175 .140 .110 .095 .060 

6 .320 255 .200 .160 .135 .115 

7 .4liO .360 280 .225 .190 .160 

DIMENSIONS 

Primary Secondary WI. 

T:= VA A B C 0 E F (Lb.) 

1.0 1280 1.080 .925 ,800 .800 .200 .16 A 

12 1.280 1.080 .970 .800 .800 .200 .19 

1.8 1.280 1.080 1.085 .800 .800 .200 .21 

2.2 1.280 1.080 1.185 .800 .800 .200 .25 ~ 
3.2 1.660 1.415 1.125 1.000 .800 .200 .33 

4.5 1.780 1.500 1.300 1.000 1.000 .300 .44 

HOW TO ORDER A HORIZONTAL PC ENCAPSULATED 
TRANSFORMER 
MCluses a Seven Digit Part Number 
First Digit 4 
Second & Third Digits 11 

12 

MCI Product Identification 
Single 115V Prirnary 
Single 230V Primary 

.030 

.035 

.050 

.060 

.090 

.125 

1-- 0 

I 
I 1 

12 

B 

Fourth Digit 
Last three Digits 

2 to 7 Transformer size (See current rating chart) 

010 to. 120 Secondary voltage (See current rating chart) 

EXample: 4~ 12"5012 is a 230V primary, 2.2VA transformer with a12V OT secondary. 

.020 .018 

.025 .021 

.036 .032 

.045 .040 

.067 .057 

.095 .080 

31 
41 

F 

51 
F 

mCi 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON,NY 11704 .516-587-0510 
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5600 

Secondary 
Voltage 

Transformer 
Size 

2 
3 
4 
5 

.' 

TRANSFORMERS 

VDE HORIZONTAL P.C. 
TRANSFORMERS 

CURRENT RATING 

-010 -012 -016 -020 -024 -028 
10V C.T. 12.6V C.T. 16V C.T. 20V C.T. 24V C.T. 28V C.T. 

1.000 .BOO ;625 .500 .420 .360 
2.000 1.600 1.250 1.000 .840 .720 
3.000 2.400 1.875 1.500 1.250 1.075 
4.500 3.600 2.815 2.250 1.875 1.610 

-036 
36V C.T. 

.280 
.560 
.835 

1.250 

5600 

SERIES 
4·41& 
4·42' 

-048 -056 -120 
48V C.T. 56V C.T. 120V C.T. 

.210 .180 .085 
.420 .360 .170 
.625 .540 .250 
.940 .805 .375 

HOW TO ORDER A VDE HORIZONTAL PC TRANSFORMER 

mCi MCI uses a Seven Digit Part Number 

First Digit 4 
Second & Third Digits 41 

MCI Product Identification 
Single 115V Primary 

Fourth Digit 
Last three Digits 

42 
2 to 5 
010 to 120 

Dual 115/230V Primary 
Transformer size (See current rating chart) 

Second voltage (See current rating chart) 

Example: 4-41-4024 is a 115V primary 30VA transformer with 24V CT secondary. 
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5600 TRANSFORMERS 

VDE HORIZONTAL P.C. 
TRANSFORMERS 

Series 4-41, 4-42 

4000 Volt RMS Hipot. In a variety of sizes. 
Maximum operating temperature 130°C. Avail
able with either 115V or dual 115/230V primary. F 

115V 

5 

115/230V 

5600 

SERIES 
4·41& 
4·42 

~J 8 

82 • 

MCl's split bobbin and non-concentric wind
ing provide better insulation and high signal 
isolation, thus eliminating the need for electro
static shielding. 50/60 Hz CT SO/60 Hz "J 

CT 

These transformers are designed to pass 
VDE's strict creepage distance requirements. 

Adaptations of standard transformers are 
also available. Dots on schematics shown 
below indicate like polarity. 

5 

"" 

-
r 

• 

..... 

F 

-
I-' 

..... h 

TERMINAL POSITIONS 
4-41 4-42 

115V Primary 115/230V Primary 

S F S1 F1 S2 F2 , 
2 13 18 13 14 17 18 
3 11 15 11 12 14 15 
4 11 15 11 12 14 15 
5 11 15 11 12 14 15 

SIZE VA L W H A B C 

2 10 17/8 19116 1% .200 .600 1.000 
3 20 2% 1% 1'3116 .300 .600 1.200 
4 30 2% 17/8 2'116 .300 .600 1.200 
5 45 2% 23116 2%2 .300 .600 1.400 

5, • 
F 

Secondary 

S C.T. F 

7 9 12 
6 8 10 
6 8 10 
6 8 10 

D E Lbs. 

.600 .400 .57 

.600 .600 .97 

.600 .600 1.20 

.600 .600 1.40 
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5600 

Secondary 
Voltage 

Transformer 
. Size 

2 
.3 
4 
5 
6 
7 
8 
9 

TRANSFORMERS 

VDE QUICK CONNECT 
POWER TRANSFORMERS 

, CURRENT RATING 

-010 -012 -016 -020 -024 -028 
10V C.T. 12.6V C.T. 16V C.T. 20V C.T. 24V C.T. 28V C.T. 

1.000 .800 .625 .500 .420 .360 
2.000 1.600 1.250 ·1.000 .840 .720 
3.000 2.400 1.875 1.500 1.250 1.075 
4.500 3.600 2.815 2.250 1.875 1.610 
5.600 4.500 3.500 2.800 2.335 2.000 

5.560 4.375 3.500 2.920 2.500 
5.000 4:000 3.335 2.860 

5.000 4.170 3.575 

-036 
36V C.T. 

.280 
.560 
.835 

1.250 
1.560 
1.950 
2.225 
2.780 

5600 

SERIES 
4·46& 
4·47 

-048 -056 -120 
48V C.T. 56V C.T. 120V C.T. 

.2·10 .180 .085 

.420 .360 .170 

.625 .540 .250 

.940 .805 .375 
1.170 1.000 .470 
1.460 1.250 .585 
1.670 1.430 .670 
2.090 1.790 .835 

HOW TO ORDER A VDE QUICK CONNECT POWER TRANSFORMER 

mCi 
MCluses a Seven Digit Part Number 

First Digit 4 
Second & Third Digits 46 

MCI Product Identification 
Single 115V Primary 

Fourth Digit 
Last three Digits 

47 
2 to 9 
010 to 120 

Dual 115/230V Primary 
Transformer size (See current rating chart) 

Secondary voltage (See current rating chartj 

Example: 4-47-6028 is a 115/230V primary 56 VA transformer with 28V CTsecondary. 
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5600 TRANSFORMERS 5600 

VDE QUICK CONNECT 
POWER TRANSFORMERS 

4000 Volt RMS Hipot. In a variety of sizes. 
Maximum operating temperature 130°C. Avail
able with either 115V or dual 115/230V primary. 

SERIES 
4·46& 
4·47 

MCI's split bobbin and non-concentric wind
ing provide better insulation and high signal 
isolation, thus eliminating the need for electro
static shielding. 

These transformers are designed to pass 
VDE's strict creepage distance requirements. 

Adaptations of standard transformers are 
also available. Dots on schematics shown 
below iRdicate like polarity. 

~-------ML------~ 

4-46 

F 5 

115V 
50160 Hz CT 

5 • F 

C([ ~ 
~ ~ 
~ a 

!®= 

1 
A 

1 
TERMINAL POSITIONS 

4-47 

115/230V 
"J 
52 • 

50/60 Hz 

"J 
5, • 

115V Primary 115/230V Primary Secondary 

S F S1 F1 S2 F2 S C.T. F 

2 13 18 13 14 17 18 7 9 12 
3 11 15 11 12 14 15 6 8 10 
4 11 15 11 12 14 15 6 8 10 
5 11 15 11 12 14 15 6 8 10 
6 11 15 11 12 14 15 6 8 10 
7 13 18 13 14 17 18 7 9 12 
8 13 18 13 14 17 18 7 9 12 
9 13 18 13 14 11 18 7 9 12 

SIZE VA L W H A B ML Lbs. 

2 10 2'31'6 1% 1% 1'5/'6 'lj'6 2% .57 
3 20 3% 113/,6 1'5/'6 25/'6 % 2'31'6 .97 
4 30 3% 2%2 1'5/'6 25/'6 1% 2'3/'6 1.20 
5 45 3'lj'6 2'132 2% 2'lj'6 1 3% 1.40 
6 56 3'1j,6 2%2 2V4 2'V'6 1% 3% 1.70 
7 70 4'/32 2%2 29/'6 3V'6 1lj'6 39/'6 2.40 
8 80 4%2 2% 29/'6 3V'6 15/'6 39/'6 2.80 
9 100 4% 217/32 2'3/'6 3'3/32 17/32 4 3.20 

5 

CT 

F 
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5600 TRANSFORMERS 5600 

MCI CROSS REFERENCE GUIDE 
HORIZONTAL PC TRANSFORMERS 

Mel SIGNAL Mel SIGNAL Mel .SIGNAL Mel SIGNAL 

4-01-2010 ST 2-10 4-01-5010 ST 5-10 4-02-2010 miT 2-10 4~02-5010 OST 5-10 
4-01-2012 ST 2-12 4-01-5012 ST 5-12 4-02-2012 OST 2-12 

~, 
4-02-5012 OST 5-12 

4-01-2016 ST 2-16 4-01-5D16 ST 5-16 4-02-2016 OST 2·16 . 4~02-5016 OST 5-16 
4-01-2020 ST 2-20 4-01-5020 ST 5-20 4-02-2020 OST 2-20 4-02-5020 OST 5-20 
4-01-2024 ST 2-24 4-01-5024 ST 5-24 4-02-2024 OST 2-24 4-02-5024 OST 5-24 
4-01-2028 ST 2-28 4-01-5028 ST 5-28 4-02-2028 OST 2-28 4-02-5028 OST 5-28 
4-01-2036 ST 2-36 4-01-5036 ST 5-36 4-02-2036 OST 2-36 4-02-5036 OST 5-36 
4-01-2048 ST 2-48 4-01-5048 ST 5-48 4-02-2048 OST 2-48 4-02-5048 OST 5-48 
4-01-2056 ST 2-56 4-01-5056 ST 5-56 4-02-2056 OST 2-56 4-02-'5056 OST 5-56 
4-01-2120 ST 2-120 4-01-5120 ST 5-120 4-02-2120 OST 2-120 - 4~02-5120 OST 5-120 

4-01-3010 ST 3-10 4~1-6010 ST 6-10 4-02-3010 OST 3-10 4-02-6010 OST 6-10 
4-01-3012 ST 3-12 4-01-6012 ST 6-12 4-02-3012 OST 3-12 4-02-6012 OST 6-12 
4-01-3016 ST 3-16 4-01-6016 ST 6-16 4-02-3016 OST 3-16 4-02-6016 OST 6-j6 
4-01-3020 ST 3-20 4-01-6020 ST 6-20 4-02-3020 OST 3-20 4-02-6020 OST 6-20 
4-01-3024 ST 3-24 4-01-6024 ST 6-24 4-02-3024 OST 3-24 4-02-6024 OST 6-24 
4-01-3028 ST 3-28 4-01-6028 ST 6-28 4-02-3028 OST 3-28 4-02-6028 OST 6-28 
4-01-3036 ST 3-36 4-01-6036 ST 6-36 4-02-3036 OST 3-36 4-02-6036 OST 6-36 
4-01-3048 ST 3-48 4-01-6048 ST6-48 4-02-3048 OST 3-48 4-02-6048 OST 6-48 
4-01-3056 ST 3-56 4-01-6056 ST 6-56 4-02-3056 OST 3-56 4-02-6056 OST 6-56 
4-01-3120 ST 3-120 4-01-6120 ST 6-120 4-02-3120 OST 3-120 4-02-6120 OST 6-120 

4-01-4010 ST 4-10 4-01-7010 ST 7-10 4-02-4010 OST 4-10 4-02-7010 OST 7-10 
4-01-4012 ST 4-12 4-01-7012 ST 7-12 4-02-4012 OST 4-12 4-02-7012 OST 7-12 
4-01-4016 ST 4-16 4-01-7016 ST 7-16 4-02-4016 OST 4-16 4-02-7016 OST 7-16 
4-01-4020 ST 4-20 4-01-7020 ST 7-20 4-02-4020 OST 4-20 .4-02-7020 OST 7-20 
4-01-4024 ST 4-24 4-01-7024 ST 7-24 4-02-4024 OST 4-24 4-02-7024 OST 7-24 
4-01~4028 ST 4-28 4-01-7028 ST 7-28 4-02-4028 OST 4-28 4-02-7028 OST 7-28 
4-01-4036 ST 4-36 4-01-7036 ST7-36 4-02-4036 OST 4-36 4-02-7036 OST 7-36 
4-01-4048 ST 4-48 4-01-7048 ST7-48 4-02-4048 OST 4-48 4-02-7048 ' OST 7-48 
4-01-4056 ST 4-56 4-01-7056 ST 7-56 4-02-4056 OST 4-56 4-02-7056 OST 7-56 
4-01-4120 ST 4-120 4-01-7120 ST 7-120 4-02-4120 OST 4-120 4~02-7120 DST 7-120 

VERTICAL PC TRANSFORMERS 
Mel SIGNAL Mel SIGNAL Mel SIGNAL Mel SIGNAL 

4-03-1010 PC 10-90 4-03-1034 ' PC 34-25 4-04-1010 OPC 10-90 4-04-1034 OPC 34-25 
4-03-2010 PC 10-120 4-03-2034 PC 34-35 4-04-2010 OPC 10-120 4-04-2034 OPC 34-35 
4-03-3010 PC 10-440 4-03-3034 PC 34-125 4-04-3010 OPC 10-440 4-04-3034 OPC 34-125 
4-03-4010 PC 10-1000 4-03-4034 PC 34-300 4-04-4010 OPC 10-1000 4-04-4034 OPC 34-300 
4-03-5010 PC 10-2400 4-03-5034 PC 34-700 4-04-5010 OPC 10-2400 4-04-5034 OPC 34-700 

4-03-1012 PC 12-70 4-03-1040 PC 40-20 4-04-1012 OPC 12-70 '4-04-1040 OPC 40-20 
4-03-2012 PC 12-100 4-03-2040 PC 40-30 4-04-2012 OPC 12-100 4-04-2040 OPC 40-30 
4-03-3012 PC 12-350 4-03-3040 PC 40-110 4-04-3012 OPC 12-350 4-04-3040 OPC 40-110 
4-03-4012 PC 12-800 4-03-4040 PC 40-250 4-04-4012 OPC 12-S00 4-04-4040 OPC 40-250 
4-03-5012 PC 12-2000 4-03-5040 PC 40-600 4-04-5012 OPC 12-2000 4-04-5040 OPC 40-600 

4-03-1016 PC 16-55 4-03-1056 PC 56-15 4-04-1016 OPC 16-55 4-04-1056 OPC 56-15 
4-03-2016 PC 16-75 4-03-2056 PC 56-20 4-04-2016 OPC 16-75 4-04-2056 OPC 56-20 
4-03-3016 PC 16-260 4-03-3056 PC 56-SO 4-04-3016 OPC 16-260 4-04-3056 OPC 56-SO 
4-03-4016 PC 16-640 4-03-4056 PC 56-180 4-04-4016 OPC 16-640 4-04-4056 OPC 56-180 
4-03-5016 PC 16-1500 4-03-5056 PC 56-420 4-04-5016 OPC 16-1500 4-04-5056 OPC56-420 

4-03-1020 PC 20-45 4-03-1088, PC 88-10 4-04-1020 OPC 20-45 4-04-1088 OPC 88-10 
4-03-2020 PC 20-60 4-03-2088 PC 88-15 4-04-2020 OPC 20-60 4-04-2088 OPC 88-15 
4-03-3020 PC 20-220 4-03-3088 PC 88-50 4-04-3020 OPC 20-220 4-04-3088 OPC 88-50 
4-03-4020 PC 20-500 4-03-4088 PC 88-120 4-04-4020 DPC 20-500 4-04-4088 OPC 88-120 
4-03-5020 PC 20-1200 4-03-5088 PC 88-270 4-04-5020 OPC 20-1206 4-04-5088 OPC 88-270 

4-03-1024 PC 24-35 4-03-1120 PC 120-8 4-04~1024 DPC 24-35 4-04-1120 OPC 120-8 
4-03-2024 PC 24-50 4-03-2120 PC 120-10 4-04-2024 OPC 24-50 4-04-2120 OPC 120-10 
4-03-3024 PC 24-180 4-03-3120 PC 120-35 4-04-3024 OPC 24-180 4-04-3120 OPC 120-35 
4-03-4024 PC 24-450 4-03-4120 PC 120-85 4-04-4024 OPC 24-450 4-04-4120 OPC 120-85 
4-03-5024 PC 24-1000 4-03-5120 PC 120-2000 4-04-5024 OPC 24-1000 4-04-5120 OPC 120-2000 

4-03-1028 PC 28-30 4-03-2230 PC 230-5 4-04-1028 OPC 28-30 4-04-2230 OPC 230-5 
4-03-2028 PC 28-40 4-03~3230, PC 230-20 4-04-2028 OPC 28-40 4-04-3230 OPC 230-20 
4-03-3028 . PC 28-160 4-03-4230 PC 230-40 4-04-3028 OPC .28-160 4-04~4230 OPC 230-40 
4-03-4028 PC 28-360 4-03-5230 PC 230-100 4-04-4028 OPC 28-360 4-04-5230 OPC 230-100 
4-03-5028 PC 28-S00 4-04-5028 OPC 28-800 
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5600 TRANSFORMERS 5600 

MCI CROSS REFERENCE GUIDE 

LOW PROFILE PC TRANSFORMERS 
Mel SIGNAL Mel SIGNAL Mel SIGNAL Mel SIGNAL 

4-05-1010 LP 10-250 4-05-1020 LP 20-125 4-05-1040 LP 40-60 4-05-1120 LP 120-20 
4-05-2010 LP 10-600 4-05-2020 LP 20-300 4-05-2040 LP 40-150 4-05-2120 LP 120-50 
4-05-3010 LP 10-12qO 4-05-3020 LP 20-600 4-05-3040 LP 40-3000 4-ps-3120 LP 120-100 

4-05-1012 LP 12-200 4-05-1024 LP 24-100 4-05-1056 LP 56-45 4-05-1230 LP 230-10 
4-05-2012 LP 12-450 4-05-2024 LP 24-250 4-05-2056 LP 56-100 4-05-2230 LP 230-25 
4-05-3012 LP 12-900 4-05-3024 LP 24-500 4-05-3056 LP 56-200 4-05-3230 LP 230-50 

4-05-1016 LP 16-150 4-05-1034 LP 34-75 4"05-1088 LP 88-28 
4-05-2016 LP 16-350 4-05-2034 LP 34-170 4-05-2088 LP 88-65 
4-05-3016 LP 16-700 4-05-3034 LP 34-340 4-05-3088 LP 88-130 

QUICK CONNECT POWER TRANSFORMERS 
Mel SIGNAL Mel SIGNAL Mel SIGNAL Mel SIGNAL 

4-06-3010 241-3-10 4-06-6010 241-6-10 4-07-4010 DP241-4-10 4-07-7010 DP 241-7-10 
4-06-3012 241-3-12 4-06-6012 241-6-12 4-07-4012 DP 241-4-12 4-07-7012 DP241-7-12 
4-06-3016 241-3-16 4-06-6016 241-6-16 4-07-4016 DP 241-4-16 4-07-7016 DP 241-7-16 
4c06-3020 241-3-20 4-06-6020 241-6-20 4-07-4020 DP 241-4-20 4-07-7020 DP 241-7-20 
4-06-3024 241-3-24 4-06-6024 241-6-24 4-07-4024 DP 241-4-24 4-07-7024 DP 241-7-24 
4-06-3028 241-3-28 4-06-6028 241-6-28 4-07-4028 DP 241-4-28 4-07-7028 DP 241-7-28 
4-06-3036 241-3-36 4-06-6036 241-6-36 4-07-4036 DP 241-4-36 4-07-7036 DP 241-7-36 
4-06-3048 241-3-48 4-06-6048 241-6-48 4-07-4048 DP 241-4-48 4-07-7048 DP 241-7-48 
4-06-3056 241-3-56 4-06-6056 241-6-56 4-07-4056 DP 241-4-56 4-07-7056 DP 241-7-56 
4-06-3120 241-3-120 4-06-6120 241-6-120 4-07-4120 DP 241-4-120 4-07-7120 DP 241-7-120 

4-06-4010 241-4-10 4-06-7010 241-7-10 4-07-5010 DP 241-5-10 4-07-8010 DP 241-8-10 
4-06-4012 241-4-12 4-06-7012 241-7-12 4-07-5012 DP 241-5-12 4-07-8012 DP 241-8-12 
4-06-4016 241-4-16 4-06-7016 241-7-16 4-07-5016 DP 241-5-16 4-07-8016 DP 241-8-16 
4-06-4020 241-4-20 4-06-7020 241-7-20 4-07-5020 DP 241-5-20 4-07-8020 DP 241-8-20 
4-06-4024 241-4-24 4-06-7024 241-7-24 4-07-5024 DP 24.1-5-24 4-07-8024 DP 241-8-24 
4-06-4028 241-4-28 4-06-7028 241-7-28 4-07-5028 DP 241-5-28 4-07-8028 DP 241-8-28 
4-06-4036 241-4-36 4-06-7036 241-7-36 4-07-5036 DP 241-5-36 4-07-8036 DP 241-8-36 
4-06-4048 241-4-48 4-06-7048 241-7-48 4-07-5048 DP 241-5-48 4-07-8048 DP 241-8-48 
4-06-4056 241-4-56 4-06-7056 241-7-56 4-07-5056 DP 241-5-56 4-07-8056 DP 241-8-56 
4-06-4120 241-4~120 4-06-7120 241-7-120 4-07-5120 DP 241-5-120 4-07-8120 DP 241-8-120 

4-06-5010 241-5-10 4-06-8010 241-8-10 4-07-6010 DP 241-6-10 
4-06-5012 241-5-12 4-06-8012 241-8-12 4-07-6012 DP 241-6-12 
4-06-5016 241-5-16 4-06-8016 241-8-16 4-07-6016 DP 241-6-16 
4-06-5020 241-5-20 4-06-8020 241-8-20 4-07-6020 DP 241-6-20 
4-06-5024 241-5-24 4-06-8024 241-8-24 4-07-6024 DP 241-6-24 
4-06-5028 241-5-28 4-06-8028 241-8-2/l 4-07-6028 DP 241-6-28 
4-06-5036 241-5-36 4-06-8036 241-8-36 4-07"6036 DP 241-6-36 
4-06-5048 241-5-48 4-06-8048 241-8-48 4-07-6048 DP 241-6-48 
4-06-5056 241-5-56 4-06-8056 241-8-5e 4-07-6056 DP 241-6-56 
4-06-5120 241-5-120 4-06-8120 241-8-120 4-07-6120 DP 241-6-120 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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PRICE LIST 
SEPTEMBER 1, 1985 

HORIZONTAL PC ENCAPSULATED TRANSFORMERS 
QUANTITY 

1,000 2,500 5,000 10,000 25,000 
4-11-2 2.03 1.83 1.66 1.52 1.42 
4-11-3 2.16 1.94 1.77 1.62 1.51 
4-11-4 2.29 2.06 1.88 1.72 1.60 
4-11-5 2.42 2.18 1.98 1.82 f69 
4-11-6 2.52 2.27 2.07 1.89 1.76 

. 4-11-7 2.76 2.48 2.26 2.07 1.93 

4-12-2 2.09 1..88 1.71 1.57 1.46 
4-12-3 2.21 1.99 1.81 1.66 1.55 
4-12-4 2.34 2.11 1.92 1.76 1.64 
4-12-5 2.47 2.22 2.03 1.85 1.73 
4-12-6 2.56 2.30 2.10 1.92 1.79 

;';' 4-12-7 2.80 2.52 2.30 2.10 1.96 

LOW PROFILE PC ENCAPSULATED TRANSFORMERS 
QUANTITY 

.1,000 " 2,500 5,000 10,000 25,000 

4-15-2 4.22 3.81 3".46 3.17 2.95 

TERMS-NET 30 DAYS ON APPROVED CREDIT-F.O.B., BABYLON, N.Y. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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PRICE LIST 
SEPTEMBER 1, 1985 

V.D.E. HORIZONTAL PC TRANSFORMERS 
QUANTITY 

1-9 10 .. 24 25-49 50-99 100-249 
4-41-2 8.05 6.76 5.80 4.55 3.74 
4-41-3 10.39 8.73 7.48 5.87 4.83 
4-41-4 11.40 9.58 8.21 6.44 5.30 
4-41-5 13.52 11.36 9.73 7.64 6.29 

4-42-2 9.36 7.86 6.74 5.29 4.35 
4-42-3 11.83 9.94 8.52 6.68 5.50 
4-42-4 13.03 10.95 9.38 7.36 6.06 
4-42-5 15.33 12.88 11.04 8.66 7.13 

V.D.E. QUICK CONNECT POWER TRANSFORMERS 
QUANTITY 

1-9 10-24 25-49 50-99 100-249 
4-46-2 8.23 6.91 5.93 4.65 3.83 
4-46-3 10.62 8.92 7.65 6.00 4.94 
4-46-4 11.69 9.82 8.42 6.60 5.44 
4-46-5 13.85 11.63 9.97 7.83 6.44 
4-46-6 15.15 12.73 10.91 8.56 7.04 
4-46-7 20.31 17.06 14.62 11.48 9.44 
4-46-8 22.65 19.03 16.31 12.80 10.53 
4-46-9 26.50 22.26 19.08 14.97 12.32 
4-47-2 9.54 8.01 6.87 5.39 4.44 
4-47-3 12.06 10.13 8.68 6.81 5.61 
4,47-4 13.32 11.19 9.59 ·7.53 6.19 
4-47-5 15.66 13.15 11.28 8.85 7.28 
4-47-6 17.09 14.36 12.30 9.66 7.95 
4-47-7 22.44 18.85 16.16 12.68 10.43 
4-47-8 24.90 20.92 17.93 14.07 11.58 
4-47-9 28.94 24.31 20.84 16.35 13.46 

mCi TERMS-NET 30 DAYS ON APPROVED CREDIT -F.O.B., BABYLON, N.V. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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\ , 

=~:.:r~::::::® split bobbin power transformers 
For PC Bo~rd NeW' 
Solid-State Power, Control, and · 
Instrumentation Applications 
• Split Bobbin Construction 

Center Flange Inslliation Barrier 
High Isolation for Low Leakage Applications 
Low Capacitive Coupling Minimizes Line Noise 
·and False Triggering 

• 2,500V RMS Hipot 
• 115V Single or 115/230V 50/60 Hz Dual Primary 
• Dual Secondaries may be either Parallel or 

Series Connected 
• Precision Spaced Molded-in Terminals 

Terminal Numbers are Molded on Bobbin 

• Class S 130°C Insulation 
• Attractive Pricing - Superior Quality 

PSS2-10 PSD2-10 5.0 0.22 
PSS3·10 PSD3·10 5.0 0.5 
PSS4·10 PSD4·10 5.0 1.2 
PSSS"10 PSDS·10 5.0 2.4 

PSS2·1jZ PSD2·12 6.3 0.18 
PSS3·12 PSD3-12 6.3 0.4 
PSS4·12 PSD4·12 6.3 1.0 
PSSS·12 PSDS·12 6.3 2.0 

PSS2·16 PSD2·16 8.0 0.14 
PSS3·16 PSD3·16 8.0 0.3 
PSS4·16 PSD4·16 8.0 0.8 
PSS5·16 PSDS·16 8.0 1.6 

PSS2·20 PSD2·20 10.0 0.11 
PSS3·20 PSD3·20 10.0 0.24 
PSS4·20 PSD4·20 10.0 0.6 

10.0 CT 
10.0 CT 
10.0 CT 
10.0 CT 

12.6 CT 
12.6 CT 
12.6 CT 
12.6 CT 

16.0 CT 
16.0 CT 
16.0 CT 
16;0 CT 

20.0 CT 
20.0 cr 
20.0CT 

0.11 
0.25 
0.60 
1.2 

0.09 
0.2 
0.5 
1.0 

0.07 
0.15 
0.4 
0.8 

'0.055 
0.12 
0.3. 

. Recognized Component 
Underwriters Labs Inc. 

I,~~ 
H 

LulL nl In nl 

.250 

t PINS 2 AND 3 OMITTED 
ON 6 PIN UNITS 

I 
~~ 

+ ! I C 

I l 
I 

'041X'020~-t rB1 A r-
5 6 7 B 

II . 
II . 

PSSS·20 PSDS·20 10.0 1.2 20.0 CT 0.6 SCHEMATICS 

PSS2·24 PSD2·24 12.0 0.09 24.0 CT 
PSS3·24 PSDa·24 12.0 0.2 24.0 CT 0.1 
PSS4·24 PSD4-24 12.0 0.5 24.0 CT 0.25 
PSSS·24 PSDS-24 12.0 1.0 24.0 CT 0.5 

PSS2-28 PSD2-28 14.0 0.08 28.0CT 0.04 
PSS3·28 PSD3·28 14.0 0.17 28.0 CT 0.085 
PSS4·28 PSD4·28 14.0 0.4 28.0 CT 0.2 
PSSS·28 PSD5·28 14.0 0.84 28.0CT 0.42 

PSS2·36 PSD2·36 18.0 0.06 36.0 CT 0.03 

4~.[.5 
3~ 
115/230V 6 

50160 Hz [.7 
2~ • 

1 ---!S 8 

PSS3·36 PSD3·36 18.0 0.13 36.0 CT 0.065 
PSS4··36 PSD4·36 18.0 0.34 36.0 CT 0.17 
PSSS·36 PSDS·36 18.0 0.7 36.0CT 0.35 

8 PIN 
PSD SERIES. 

PSS2-48 PSD2-48 24.0 0.046 48.0 CT 0.023 
PSS3-48 PSD3·48 24.0 0.1 48.0 CT 0.05 
PSS4-48 PSD4:-48 24.0 0.25 48.0CT 0.125 
PSSS·48 PSD5·48 24.0 0.5 48.0 CT 0.25 

PSS2-56 PSD2·S6 28.0 0.04 56.0CT 0.02 
PSS3·56 PSD3·S6 28.0 0.09 56.0 cr 0.045 
PSS4·56 PSI)4·S6 28.0 0.22 56.0 CT 0.11 

2.4 1.44 1.23 1.26 
,(36.6) (31.2) (32) 

PSS5·56 PSD5·S6 28.0 0.44 56.0 CT 0.22 1.69 1.39 1.36 1.0625" .250 

PSS2~120 PSD2·120 60.0 0.02 120.0CT 0.01 
PSS3·120 PSD3·120 60.0 0.04 120.0 CT 0.02 
PSS4-120 PSD4·120 60.0 0.1 120.0CT 0.05 

(43) (35.3) (34.5) (27.0)" (6.35) 

12 1.97 1:63 1.5 1.250" .MO .400 1.410 
(50) (41.4) (38.1) (31.8)" (7.62) (10.16) (35.8) 

0.70 
(319) 

PSSS·120 PSD5·120 60.0 0.2 120.0 CT 0.1 • Clearance hole lor 4-40 x 1%" nylon mIg. screws. Order·screw as PIN 
PS-S and nul as PIN PS-N. . 
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international series power transformers 
For PC Board Solid-State Power, Control, and 
Instrumentation Applications 
• UL Recognized - Meets IEC-65 Safety Requirements 

for Worldwide Usage 
• Physical Barriers Between Primary and Secondary

Double Protection System - 4,000 Volt Hipot 

PW SERIES-FOR CONTROL AND 
POWER SUPPLY APPLICATIONS 
115/230V 50160 Hz Primary 

PW28 SERIES • 0.5 VA 

PW28-10 10.0 CT .050 (Single Secondary) 
PW28-16 16.0 CT .031 (Sing Ie Secondary) 
PW28-24 24.0 CT .021 (Sing Ie Secondary) 

1t 
1t 
1t 

A 
A 
A 

t PW28 Series has 11SV only primary. For 230V' only primary, order as 
PW28-10·230, etc. 

PW35 SERIES • 11 VA 

PW35~10 10.0 CT .110 (SingleSecondary) 1 
PW35-12 12.6 CT .090 (Single Secondary) 1 
PW35-16 16.0 CT .070 (Single Secondary) 1 
PW35-24 24.0 CT .046 (Single Secondary) 1 
PW35-36 36.0CT .031 (Single Secondary) 1 

PW41 SERIES ° 3.5 VA 

PW41-10 10.0 CT .350 (Single Secondary) 1 
PW41-12 12.6CT .280 (Single Secondary) 1 
PW41-16 16.0 CT .220 (Single Secondary) 1 
PW41-24 24.0CT .150 (Single Secondary) 1 
PW41-36 36.0 CT .100 (Single Secondary) 1 

PW48 SERIES 09 5 VA 

PW48-10 5.0 1.900 10.0 CT .950 2 
PW48-12 6.3 1.500 12.6 CT .750 2 
PW48-16 8.0 1.200 16.0CT .600 2 
PW48-24 12.0 .800 24.0 CT .400 2 
PW48-36 18.0 .520 36.0CT .260 2 
PW48-56 28.0 .340 56.0CT .170, 2 

PW54 SERIES • 125 VA 

PW54-10 5.0 2.500 10.0CT 1.250 2 
PW54-12 6.3 2.000 12.0 CT 1.000 2 
PW54-16 8.0 1.560 16.0CT ,780 2 
PW54-24 12.0 1.040 24.0CT .520 2 
PW54-36 17.0 .700 36.0CT .350 2 
PW54-56 28.0 .446 56.0 CT .223 2 

PWT SERIES..;.... FOR TRIPLE OUTPUT 
REGULATED AND UNREGULATED 
POWER SUPPLIES 
115/230V 50160 Hz Primary 

A 
A 
A 
A 
A 

B 
B 
B 
B 
B· 

B 
B 
B 
B 
B 
B 

C 
C 
C 
C 
C 
C 

• +9.0 and ±21 DC output volts are for inputs to +SV and ±lSV IC Voltage 
Regulator; see SChematic #4. 

'" Recognized 
Component 
Underwriters 
Labs Inc. 

~ 
~-i 
~~hDLD 
~e! r~o,-h::±=, 
ci 

t=L=:=1 .n] 
(0.8,px5)-l1- -----r 0.20 

~
A '(5) 

Me 
0000 

o 0 0 

+ 
F~~~=:::::..t 

FIG. B" 

DIMENSIONS Inches (mm) 

~~9~OHz 33 

11S/230V 2 
SO/60 Hz 

1 

SCHEMATIC 1 

E 
::J [S6 

115/230V 
SO/60Hz [7 ::3 8 

SCHEMATIC 2 

sr 

:Jqil~~5V 
115/230V 2~ 
50/60 Hz 8i~:15V :J 10~-15V 
SCHEMATIC 3 

PWT54 and PW54 have same dimensions 
* Request terminal layout sheet for pin locations. 

145 EAST MINEOLA AVE., BOX.236. VALLEY STREAM. NY 11582-0236 • (516) 561~6050 • TELEX I( 510-225-8412 

EEM 1985 For manufacturers' sales offices, see yellow pages A02185 



Flat Stack®low profile power transformers 
115/230V 50/60 Hz 

For Low Height PC Board 
Solid-Slate Power, Control, and 
Instrumentation Applications 
• TWO SIZES 

6 VA Types 0;85" high for 1" Card Spacing 
12 VA Types 1.065" high for 1 %" Card Spacing 

• SPLIT BOBBIN - Primaries and Secondaries Wound 
Side by Side. 

1500V Hipot. 
High Isolation for Low Leakage Applications. 
Low Capacity Coupling Minimizes Line Noise and 
False Triggering. 

• HUM-BUCKING SEMI-TOROIDAL CONSTRUCTION 
Balanced Windings Reduce Magnetic Field Radiation. 

• PRECISION SPACE MOLDED-IN TERMINALS 

• DUAL PRIMARIES: 115/230V, 50/60 Hz. 

PF SERIES - FOR POWER SUPPLIES, 
INSTRUMENTS, CONTROL EQUIPMENT 

PF6 SERIES· 115/230V PRIMARY· 6 VA 

PF6-10 5.0 1.200 10.0 CT .600 
PF6-12 6.3 .900 12.6 CT .450 
PF6-16 8.0 .700 16.0 CT .350 
PF6-24 12.0 .500 24.0CT .250 
PF6-34 17.0 .340 34.0 CT .170 
PF6-56 28.0 .200 56.0 CT .100 

PF12 SERIES· 115/230V PRIMARY· 12 VA 

PF12-tO 5.0 2.400 10.0 CT 1.200 
PF12-12 6.3 1.800 12.6 CT .900 
PF12-16 8.0 1.400 16.0 CT .700 
PF12-24 12.0 1.000 24.0 CT .500 
PF12-34 17.0 .680 34.0 CT .340 
PF12-56 ·28.0 ~ .400 56.0 CT .200 

PFT SERIES-FOR TRIPLE OUTPUT 
REGULATED POWER SUPPLIES 
For Microprocessor Logic, and Op Amp Applications 

PFT SERIES· 115/230V PRIMARY • 12 VA 

• +8.75 and ±22 DC output volts are for inputs to +5V and ±12 or ±15V 
IC Voltage Regulators. See PFT schematic. Line input 115/230V ±10%. 

PF SERIES 

5 

2 6 

4 8 

3 7 

Recognized Component 
Underwriters Labs Inc. 

Low. Profile 
Construction 

0 
.. 041 x.020 THK 
.290 LONG 

1 
w 

J 
~=~~J ::J [56 

115/230V 
50/60 Hz c: ::J MAX. 

--~ 

PFT SERIES 

,"" 1 5 I>-
.500 6 

+- 2 7 
.500 

+- 4 8 
.500 9 
1..- '--' 3 10 I>-

L 
.250 
.250 .-
.500 
t 

.250 
.250 

" 
0 1 

2 

J 
.041x.020 THK 
.250 LONG 

PFT12 SERIES 
WT. 11 Oz. 
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printed circuit power transformers 
COMPACT DESIGN FOR MINIATURIZED 
SOLID STATE CIRCUITRY 
For power supplies, instruments and control applications. 

SINGLE 115V PRIMARY 

• Dual secondaries may be parallel connected to obtain twice the current, 
or series connected to give twice the voltage of one winding. 

DUAL 115/230V PRIMARY 

• Dual secondaries may be parallel 
or series connected to give twice the 

t Lugs on PC2000 series provide for 
without changes in PC board. 

DIMENSIONS/VA 

6 PIN TYPE I PC6500 11V'll~ I'%. 1.00 
PC6600 4 V, 1 "%. 1~ 1.10 
PC6700 7V2 l'U. I' , 1.30 

8 PIN TYPE I I'C3500 11V211~ I'%. 1.00 
.'C3600 4V2 1'%, lU, 1.10 
PC3700 7V2 l'U. 1')1, 1.30 

.312 1~2 .400 1 ~ 

.400 1'%. 

.200 1~2 

.250 1 ~ 

.250 1'%. 

- - 3.2 
2 2% 6;5 
2% 2'~, 9.5 

- - 3.2 
2 2% 6.5 
2% 2'~, 9.5 

6 PIN TYPE 8 PIN TYPE TOP LUG TYPE 

'j c; I;~ c; j~ c; 
2 PRI C ~ ~ C ::J C 

SEC 6 4 PRI SEC 8 2 PRI SEC 6 

PC6DDD SERIES PC3DDD SERIES PC2DOD SERIES 

FIG.C 

r-Ai 

rCICBD 1 C B 

ill ill 
.. ..!l--.o41l" 

~, 

r-rA 
LL~ • • , l.020 

~E.).E~ 

FIG. E 

FIG. A FIG. B 

FIG. D 

rill-C 1 ~ L~._. J.' 
.Jl- .04--:;--r 

~- 1-~~5l' 
... -.~ 1 

F I -- I 

D ::0 

145 EAST MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582-0236 • (516) 561-6050 • TELEX II 510-225-8412 

EEM 1985 Formanufacturers' sales offices, see yellow pages A·2187 



printed circuit power supply transformers 
For Microprocessor Logic and Op Amp Power Supplies 
PLUG-IN PC POWER TRANSFORMERS FOR +5V AND ±15V DC POWER SUPPLIES 
For construction of tow cost, miniaturized, regulated and un- prepackaged power supplies. low-profile, miniaturized con-
regulated DC power supplies 'for latest solid-state digital and structlon permits close stacking of' f;'C bqards. Precision 
linear circuitry. Permits packE/.9fngflexibility unobtainable with spaced molded-in terminals. 

TRANSFORMERS FOR +5V DC SINGLE OUTPUT 
UNREGULATED AND REGULATED POWER SUPPLIES 

TYPICAL SCHEMATICS • All primaries 11SV SO/60 Hz except PCl660S and PCl6610 which have 11S/230V 
SO/60 Hz primaries. (1T+5V 

..... P~,,~ 0----

TYPICAL SCHEMATICS TRANSFORMERS FOR ±15V DC DUAL OUTPUT 
UNREGULATED AND REGULATED POWER SUPPLIES 
• All primaries 11SV SO/60 Hz except PCl6611 and PCl6614 which have 11S/230V 

50160 Hz es. 

±1 
±15 
±15 
±15 
±15 
±15 

~+15V 

. .. , •. "",::l ~-"" 
±20*fI 
±20*~ 
±20** 
±20** 
±20** 
±20** 

input to ±15V output Ie Voltage Regul , see Typical 

TRANSFORMERS FOR +5V AND ±15V DC TRIPLE OUTPUT 
UNREGULATED AND REGULATED POWER SUPPLIES 
• All primaries 11SV SO/60 Hz except PCl6630and PCl6631 which have 11S/230V 

SO/60 Hz unrnHr, .. ,,_ 

ALL TRANSFORMERS ARE SUPPLIED WITH ENGINEERING 
BULLETIN LISTING SUGGESTED COMPONENTS 

TYPICAL SCHEMATICS 

Bulletin provides typical schematics and suggested compo
nents for low-cost, miniaturized, unregulated and' regulated 
power supplies. Regulated units have short circuit, thermal 

overload and overvoltage protection, and have the following 
typical specifications: Input 10S-12SV; Output ±0.1V; load and 
Line Regulation 0.1% each; Ripple 1 mV RMS. 
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Schematics and Outline Drawings for Page A·2188 

PC6200 Series 
PCT6200 Series 

Wt. 2.3 Oz. 

PCL6600 Series 
Wt.6.5 Oz. 

PC6900 Series 
PCT6900 Series 

Wt.120z. 
Slip-on Mounting 
Bracket Available 

See Fig. L 

SCHEMATIC #1 

HQJ 
1·- -JL.025 

.015 

FIG. A - 6 Pins FIG. B - 8 Pins 

r··14Ji.o-~ 
r--750"j ,... .250 

.200 -j f-' 1.375 
I 1 2 3 4 I r .. 

,... ... 14Ji.o _ . .., 
.250, ,.500; ..... 250 

.200 --, r-n r .. 375 
I 1 2 3 4 5 I 

r '" .. 

1'~ l'U, 

G·· .~~~ 
8 7 6 5 

.250'" t J- '.375 
.750 .... 250 

FIG. E - 8 Pins FIG. F -1 0 Pins 

.1 
(.020 

FIG. J - 6 Pins FIG. K - 8 Pins 

115/230V :=:J C: 
PRIMARY 

:=:J C: 
SCHEMATIC #2 

PC6500 Series 
PCT6500 Series 

Wt.3.2 Oz. 

FIG. C - 6 Pins FIG. D - 8 Pins 

r-A-I lA-I 

rl:L· rn~ -t .0411 -L .0411 

PC6600 & 
PC6700 Series 

PCT6600 & 
PCT6700 Series 

~. ~il G~~ill i~' 3 0 ~4 ~ 
4 5 6 C """',......,,......,,.,....../ _._._-{ L 

'f.DIA. .020 :'-:-'::~~=-'-=.lJf 

FIG. G - 6 Pins 

SLIP-ON BRACKET 

For PC6900 Series 
See Fig. J & K 

Order as Part No. PC6900-FB 
Mounted height over 
bracket 1~t max. 

FIG. L - Bracket 

4=:J ~8 SEC. E: SEC. 
CT #1 #2 . 9 

1~ 115/230V 5 10 115V' . 5 

PRIMARY '=:J ~;~. P:IMARY E: SEC. 
#1 

7 . 3 . 8 

SCHEMATIC #3 SCHEMATIC #4 
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FIG.C FIG.D 

FIG.B 

FIG.H 

FIG. A FIG.F 

FIG.G 

DC-DC CONVERTER TRANSFORMERS 
Permits conversion of low-voltage DC to higher voltages for operating mobile equipment or for DC isolation. Supplied with schematic 
and component values. . , 

SVA 
High Voltage 
Low Profile 
Encapsulated 

High Frequency 
Encapaulated 

Medium Power 
Low Profile 
Encapaulated 

MI11S 
M8117 
M8122 

MI132 
MI133 

MI113 
MI114 
MB11S 
M8118 

5 

5 13.8 
5 28 
5 5 

30 13.8 
30 28 

50 13.8 
50 28 
50 13.8 
50 28 

190 

l~Dx %H-.140 CI. Hole Toroidal 
1~D x %H-.140 CI. Hole Toroidal 
%Dx 1~2H-'-.140 CI. Hole Toroidal 

l~Dx .%H-.140 CI. Hole Toroidal 
lV4D x '¥4H-.140 CI. Hole Toroidal 

2VaD x 1V4H-.170 CI. Hole Toroidal 
2VaD x 1~H-.170 CI. Hole Toroidal 
2VaD x 1~H-.170 CI. Hole Toroidal 
WaD x 1V4H-.170 CI. Hole Toroidal 

* Full-wave and 
conditions. 11 

may multaneously drawn, but for continuous duty, total VA output should be exceeded. Frequency depends on load and bias 
pn approximately 1 voll drop per rectifier. § For positive and negative voltage supply as utilized in op-amp and similar circuitry. 

400 Hz PLUG-IN P.C. POWER 
Compact design for miniature solid state circuitry. Precision 
spaced molde,d-in terminals. Dual secondaries may be con
nected in series or parallel. 115V Primary. 

PC4304 3.15V@ .1A 6.3V CT @ .05A 
PC4312 12.6V @ .026A 25.2V CT @ .013A 
PC431(1 28V@ .012A 5BV CT @ .OOBA 
PC4320 35V@.OtA 70V CT @ .005A 
PC4408 6.3V@0.60A 12.BV CT @ .30A 
PC4412 12.6V @ 0.30A 25.2V CT @ .15A 
PC441S 28V@0.14A 56VCT@.07A 
PC4424 40V@0.10A 80VCT@ .05A 
PC4421 58V@.06BA .116VCT@.033A 
PC4432 115V@ 12.6V@ .15OA 

DIMENSIONS 

400 Hz TOROIDAL P.C. POWER 
For Applications Requiring Minimum Size and Weight. Epoxy 
molded. Printed circuit pins can be bent for chassis mounting. 
.170 Clearance Hole for #8 Screw. Primary 115 Volts, MIL 
Designation TF5S03ZZ. 

M8tOS 28CT 320 9 t~ lVa H 2 
M8t07 28CT 710 20 1Va 1~ H 4 
M8t08 5BCT 160 9 1~ lVa H 2 
M8tOe 56CT 356 20 lV! '1~' H 4 
M8110 115CT 78 9 1~ iVa H 2 
M81t1 115CT 170 20 lV! 1~ H 4 
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FIG. oS 
SINGLE THREADED 
STUD MOUNTING 
Double Mu-metal shielding. 3" 
color cllded leads. ~."D. stud 
provided with nul. %"0 x 1~," 
H. WI. 0.55 oz. 

MOLDEDM-M 
To order add -M to Part 
No. For plug-in printed cir
cuit applications. Epoxy 
resin provides resistance 
to extremes of ambienl. 
WI. 1.75 oz. . 

Double Mu-metal shielded. 3(.," 
OX H{,"H. 7-.040 pins Va" H. 
WI. 0.62 oz. 

FIG. -FB 
RIGHTANGLE 
MOUNTING BRACKET 
For mounting of -S series 
transformers. M.C. %". 

x I ~ « 0 I 0--.. 

~ .--+ --.-~-~ 
:i! I ;:R 
L 0 1.. 0--'-

~%±u,j 

(2) .125 DIA. 
HOLES r,,%,··-" 

1~QMAX' '1 

1~4 
OPEN FRAME WITH L 
CHANNEL M-FB -
To order add -FB 10 Part . 
No. Leads 4" long. #28 

r-~ + -~-r 
I I 
i 0 0 1 

1%, 1' K. 
o 0 1 

PVC WI. 1.13 oz. 

OPEN FRAME 
PRINTED CIRCUIT 
M-PC 
To order add -PC to Part 
No. Units with more than 
6 pins have 7 or 8 - .025 
X .015 pins on .150 centers. 
WI. 1.2 oz. 

ALUMINUM CASED 
M-A 
To order add -A to Part 
No. Supplied with 2-56 
screws. WI. 1.25 oz. 

'U,REF.~ 

%, 2-56x% 

"li%j d 
D~ .875 

FOR: PROFESSIONAL SOUND STUDIOS - BROADCAST MIXING 
CONSOLES - CONTROL AND INSTRUMENT AMPLIFIERS 
EQUIVALENT TO IMPORTED EUROPEAN STUDIO GRADE TRANSFORMERS 
• WIDE BANDWIDTH - BROAD • POLARIZING VOLTAGE 

CONNECTION FOR 
CONDENSER MICROPHONES 

FREQUENCY RESPONSE 
• EXTREMELY LOW DISTORTION 
• NEGLIGIBLE HUM PICK UP • LOW MICROPHONICS 
• SUBMINIATURE SIZE • ELECTROSTATIC SHIELDING 
• EASE OF MOUNTING AND ORIENTATION 

SIOI·S 
Slo1-SP 
8105·8 
SI05·8P 
8107·8 
8107·SP 
8108-8 
SI08-8P 
8111-8 
SIII-SP 
8116-8 
S116-8P 
8118-8 
SI18·SP 
S126·8 
8126-SP 
SI3o·S 
SI30-8P 
SIDD-FB 

1:20 5.000 10!} 30-15,000 Hz ±1 dB -S 
1 :20 5,000 100 30-15,000 Hz ±1 dB -SP 
1:15 45,000 2,000 30-15,000 Hz ±1 dB -s 
1:15 200 45,000 2,000 30-15,000 Hz ±1 dB -sp 
1:15 200/50 split 45,000 2.000 30-15,000 Hz ±1 dB -s 
1:15 200/50 split 45,000 2,000 30-15,000 Hz ±1 dB -SP 
1:10 . 200 20,000 2,000 30-15,000 Hz ±1 dB -S 
1 :10 200 20,000 2,000 30-15,000 Hz ±1 dB -SP 
1:7.1 200 10.000 2,000 30-15,DDO Hz ±1 dB -S 
1:7.1 200 10,000 2,000 30-15,000 Hz ±1 dB -SP 
1:5 200 5,000 2,000 30-15.000 Hz ±1 dB -s 
1:5 200 5,000 2,000 30·15,000 Hz ±1 dB -SP 
1:5 200/50 split 5,000 2,000 30-15,000 Hz ±1 dB -S 
1:5 200/50 split 5,000 2,000 30-15,000 Hz ±1 dB -SP 
1:1 600 CT 600 3,750 30-20,000 Hz ±.5 dB -S 
1:1 600 CT 600 3.750 30-20,000 Hz ±.5 dB -SP 
1:1 10,000 10,000 100,000 30-15,000 Hz ±1 dB -S 
1:1 10,000 10,000 100,000 30-15,000 Hz ±1 dB -SP 

Right angle mounting bracket for S100-S series. -F8 

TR-BV35704 
STR-BV37704 
351.015.006 
370.015.006 
351.215.006 
370.215.006 
351.010.005 
370.010.005 
351.007.004 
370.007.004 
351.005.003 
370.005.003 
351.205.003 
370.205.003 

TRI45/BV35508 
STR-145/BV37508 
TR-145/BV35590 

STR-145/BV37590 

t Designed for optional bridging termination use to provide additional 6 dB oulpul 
voltage gain·. 

t Frequency response measured with source equal to nominal primary impedance 
and with unloaded secondary except lOOk load on S105 and S107 series. 

MINIATURE AUDIO M & MT SERIES 
All ilems shown in charts below are available in any of the mechanical packages 
shown. These unils can be used as input, interstage, output, isolation and other 
impedance matching applications. Primary and secondary windings may be Inter
changed to obtain required impedance matching. Also available in hermetic con
struction. 

M2·,*,. 
MI4-!Oj 

=~~1-*10 .. M9- * 
M4- * 
M5- * 
Me· I: M7-(* 

M10- '1. Mll- * • 
MI3-(' 
M90 

=go~·!t!. MT23- * 
MT14- * 
MTI5- • 
MT1-(', 
MT35-(*'; 
MT36-(*)t 
MT26-(*' 

=~t!tl MT22- • 
MT29- * 
MTI2- * 
MT24-f. MTI3- * 
MT11 

MT21- 0' 
MT25-\01 

1:m:1: • 
MT7-(*,. 
MlI8-(0,. 

MT5-!*!. MT3- • 
MTB- * • 
MT20·(*,. 
MTB-(*'. 

50,000 
50/250/600 CT 

50/250/600 CT 50,000 0 
Same as Ml above - with dual nickel alloy shield 
50/250/600 CT 50,000 CT 0 
200 Ifz Megohm 0 
10,000 1 Megohm 0 
15,000 50/250/600 CT 0 
15,000 50/250/600 CT 4 
15,000 60,000 0 
15,000 60,000 4 
15,000 95,000 CT 0 
15,000 95,000 CT 4 
30,000 CT 50/250/600 CT 0 
50,000 50/250/600 CT 0 
Reactor 300 hy. 0 DC 50 hy. @ 3 rnA 
Magnetic Shield Mu-Metal slip on can for M-A Series 25 
100 10 CT/40 CT 100 
250 CT 500 10 
250 CT 1000 10 
400 10 50 
500 CT 210 30 
600 600 10 
600 600 CT & 600 CT 0 
600 CT 600 CT 0 
600 CT 600 CT 20 
600 CT 1,200 CT 4 
600/150 Split 600/150 Split 20 
600/150 Split 1,200 CT 4 
1600 CT 450 15 
2,000 3.4 lQ 
2,500 600 CT 10 
4,000 CT 3.4 3 
4,000 CT 600 CT 3 
4,000 CT 600/150 Split 3 
7,500 CT 600 CT 8 
10,000/2500 Splil 2000/500 Split 4 
25,000 600 3 
25,000 1,200 CT 3 
25,000 CT 1,200 CT 6 
~~ 6 3 
50,000 600 3 
50,000 CT 1,200 CT 3 
50,000 CT 1200/300 Split 3 
100,000 1,200 CT 1.4 

* Add -M, -PC, -A, or -FB to Part No. to designate construction. 
• These items not available In -PC construction. 
; For telephone line coupling or hybrid telephone line. 

5 20-20,000 
9 80-3,000 

11 100-2,500 
8 20-20,000 

21 150-20,000 
6 20-15,000 

14 200-20,000 
5 20-15,000 

11 200-20,000 
8 30-50,000 
5 20-20,000 

60000 D.C.R. 
shielding 
27 200-20,000 
30. 200-15,000 
30 200-15,000 
25 200-20,000 
27 300-20,000 
23 200-15,000 
5 40-20,000 

15 50-15,000 
23 2DD-15,OOO 
23 200-15,000 
23 200-20,000 
23 200-15,000 
30 200-15,000 
32 200-15,000 
32 200-15,000 
32 200-15,000 
32 200-15,000 
32 200-15,000 
32 200-15,000 
20 200-20,000 
22 200-15,000 
22 200-15,000 
22 200-15,000 
20 300-15,000 
20 300-15.000 
20 300-15,ODD 
20 300-15,000 
17 200-15,000 

t Broadcast fidelity line matching transformer. Frequency response ±0.5 dB. 
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line coupling-hybrid-holdin,g coils 
FOR INTERCONNECT OF VOICE/DATA MODEM TERMINALS TO TELEPHONE LINES 
Provides line isolation and matching - Prevents line imbalance - Wide dynamic signal capabilitv - Low distortion 
Permits Optimum use of Voice-Grade Telephone Lines for Broadband Data Signals - Designed to meet FCC Part 68 
• Frequency Response: • Longitudinal Balance: • Impedance Matching: 

300-3500 Hz ±0.5 dB Per FCC 68.310 ±10% over entire frequency range 
• LElvel: -45 dBm to + 7 dBm • Distortion: 0.5% Max. • Return Loss: 26 dB Min. 

PM32-F 600 600 1.5 1 A-2192 PM-F A-2195 FreQ: resp. 300 Hz -100 kHz ±2 dB. Open frame 0.27" H. 
PM34-F 600CT 600CT 3 14 A-2194 PM-F A-2195 FreQ. resp. 300 Hz -1 00 kHz ±2 dB. Open fra~ 0.27" H. 
PM32-M 600 600 1.5 1 A-2192 R A-2194 FreQ. resp. 300 Hz -1 00 kHz ±2 dB. Molded construction. 
PM34-M 600eT 600CT 3 14 A-2194 S A-2194 Freq. resp. 300 Hz -100 kHz ±2 dB. Molded construction. 
n104 600 600 0 1 A-2192 A A-2193 Low profile. 
T2104 600 600 0 1 A-2192 B A-2193 
12106 60DCT 600CT a 6 A-2192 E A-2193 
T210B 600 900 a 1 A-2192 B A-2193 
12110 900 900 0 7 A-2192 C A-2193 Electrostatic shield. 
T2316 4000 600 0 1 A-2192 B A-2193 For bridging applications. 
T4113 900/600 600 split 60/75 PrJ. 2 A-2192 J A-2193 Level -15 to +7 dBm. 
T5114 \600 600 spilt 75 B A-2193 K A-2194 
T5115 600 600 split 120 9 A-2193 L A-2194 
T6112 600 900/600 Sec. 5 A-2192 G A-2193 Electrostatic shield. 
T9116 600CT 600CT 80 16 A-2194 N A-2194 Low profile. Low crosstalk. 
T9117 BOOCT 600CT 80 17 A-2194 N A-2194 Low profile. Low crosstalk. Return loss 23 dB @ 4400 

+0.035 load in 
DATA MODEM COUPLING - NON-VOICE APPLICATION - FOR 300/1200/2400 BPS MODEM BOARD FOR MICROCOMPUTERS 

T2111 600 600 90 12 

T2112 600 600CT 90 13 

T2113 60q 600 90 12 
T2114 600 600.CT 90 13 
T9311 600 600 90 1 

T9312 600 600 Split 90 8 

T9317 600 600 Split 50 8 

HOLDING COILS 

T4415 2.0 H/1.3 H 60/100 3 
T5415 1.4 H ±20% 120 4 
T7410 1.0 H/0.8 H 0/25 3 
TB410 1.0 H/0.8 H 0/40 3 

HYBRID - TWO REQUIRED FOR CONVENTIONAL HYBRID OPERATION 

T2220 600 (4W) 600/600 a 
T3220 600(4W) 600/600 0 
T4220 600 (4W) 600/600 60 (2W) 
T5220 600 (4W) 600/600 100.(2W) 

T9220 6OD(4W) BOO/60Q 80 (2W) 
T9320 600 (4W) 600/BOO 70 (2W) 

Available on special order with other ratings and constructions. 

SCHEMATICS. 

BRN1311E30RN PRI SEC 
RED 2 4 VEL 

T9311 PRI 1-2, SEC 4-3 

#1 #2 

10 
10 
11 
15 

18 
10 

A-'2193 

A-2193 

A-2193 
A-2193 
A-2192 

A-2'193 

A-2193 

A-2192 
A-2192 
A-2192 
A-2192 . 

A-2193 
A-2193 
A-2193 
A-2194 

A-2194 
A-2193 

Q A-2194 Low profile. FreQ. resp. ±1 dB 660 Hz - 3.5 kHz @ 
o dBm, 2 kHz ref. 

Q A-2194 Low profile. F'req. resp. ±1 dB 660 Hz - 3.5 kHz @ 
o dBm, 2 kHz ref. 

B A-2193 Freq resp. ±1 dB 660 Hz - 3.5 kHz @ 0 dBm, 2 kHz. ref. 
E A-2193 Freq reSp. ±1 dB 660 Hz - 3.5 kHz @ 0 dBm, 2 kHz. ref. 
0 A-2194 0.50" max, ht. Freq. resp. ± 1.3 dB 500 Hz - 3.5 kHz, ±2.5 dB 

300 Hz -3,5 kHz@ 0 dem, Return loss 14 dB mln.l.a kHz ref. 
P A-2194 0.50" max.ht. Freq. resp. ± 1.3 dB 500 Hz -3.5 kHz, ±2.5 dB 

300 Hz -;-3.5 kHz @l 0 dBm, Return loss 14 dB min.l.B kHz ref. 
P A-2194 giJTO" max. r~IF~~ \e~r' ±~eiu~~ I~~~ Hz -3.5 kHz, ±1.6 dB 30Hz -3.5 Hz 10 Bm. Irn 114 dB min. 1 kHz ref. 

H A-2193 OCR 1800. 
K A-2194 Split winding. Total OCR 1800. 
0 A-2193 OCR 2250. Toroidal con~truction. Low crosstalk. 
0 A-2194 OCR .1130. Toroidal construction. Low crosstalk. 

E A-2193 Trans-hybrid loss 45 dB typical. 
F A-2193 Trans-hybrid loss 45 dB typical. 
J A-2193 Electrostatic shield. 
M A-2194 Trans-hybrid loss and long. bal. >BO dB. 

Max. level + 20 dBm. Electrostatic shield. 
N A-2194 Low profile, Low crosstalk. 
P A-2194 0.50" max, ht. Freq. resp. ±0.7 dB 500 Hz -3.5 kHz, ±1.6 dB 

300 Hz -3,5 kHz @O dBm Return loss 14 dB min. 1 kHz ref. 
REQUEST ENGINEERING APPLICATION BULLETIN F232. 

3-----111- 6 tU 2 '60QfLs CO 

~: 120 0< 
PRI ! MADC 5l~ 

1 : 4 .-J.~ 
#5 

PRI~~IIE:SEC 
#8 

:~iII~SEC : 
I 

2---_..1 

#7 
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OUTLINE DRAWINGS AND SCHEMATICS FOR PAGE A-2192 

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. Wt. 0.4 Oz. 

High-Q Toroid. 
Microcrystalline wax 
impregnated. 
Supplied with 4" 
#28 leads. 

Plug-in printed circuit 
construction with 
mounting channel. 
Vacuum varnish 
impregnated. Wt. 9.5 Oz. 

SCHEMATICS 

C 3 --:r 

4 a.. 
PRI I rJ) 

FIG. A 

FIG. G 

,r.-Mr%MAXi 

MAX 
L 

;i -.JL,Q40 DIA 

'~C:1 63· j 
~1g 

7 ~2~ 
6~ C 12g 

PINS 2 AND 7 IE 
NO CONN. 13.1. 

#8 
T9312 & T9317 PRI 1·6, 

SEC 2·5, 3·4 

#9 

FIG. B FIG. C 

u'~'J 
-r-

!D 
'----= 

ru~'~l ~D 
'----= 

Plug-in printed circuit 
construction. i~~·042 
Vacuum varnish T2113 COLOR 

~ ---I~.042 

;m~.~moo. "',. ~ i~fr $;" 
-'--= ~ ~ 

-.J lf, lI, L-

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 

Plug-in printed 
circuit construction; 
Vacuum varnish 
impregnated. Wt. 3.5 Oz. 
Available with mounting 

flanges on Special Order. 
;1(6 Dia. holes, 1314 
mounting centers. 

I Add -FB to Part No. 

FIG. E 
Wt. O.SOz. 

FIG. H 

2 
@600n 

'~ 2WIR.E 600n 5 

I 

1 : 
60~n I 4WIRE I 

C 46000 60MADC 
52WIRE 

4WIRE ~3 
6 600n 

BAL. NET. 
4 

#10 

3 I 
I 

2-------' 

@ 600n 6 
BAL. NET. 

7 
#11 

FIG. F 
Wt.1.2 Oz. 

FIG. J 

(1) (4) 

~2~II~tg 
~3:::3 e.::<§ 8!f 
T2113 PRll·3, SEC 4·6 

#12 

T23(1) 11~(4)51_ 
c (5) 6 Cl 

!3 (6) 8§ 
T2114 PR11·3, SEC 4·5·6 

#13 
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OUTLINE DRAWINGS AND SCHEMATICS FOR PAGE A·2192 

Flat Profile. 
Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 
wt. 2.5 Oz. 

Low profile hum-bucking 
semi-toroidal construction. 
High crosstalk attenuation. 
Plug-in printed circuit 
construction. Vacuum 
varnish impregnated. 
Wt. 2.2 Oz. 

Low-profile plug-in 
printed circuit 
construction. 
Vacuum varnish 
impregnated: 
Wt. 0.5 Oz. 

SCHEMATICS 

#14 BRN'31IE4YEl RED 2 CT CT 5 GRN 

OAN 3 . BBlUE 

#16 [1A:J L 0A1 
:::i 2A 6A E-

~ 'B~ E5B i 
L'B .' .. .1 

FIG. K FIG. L 

'~~ 
~ --.JL.023 SQ. ~f~ 

r-- 1'M.------J 
I r·750l-t-.250 

.200 --j f-I ,,375 
I " , 4 I 
r·~~ 

L~. ~'~~'~5~ 
.250 -lIt:: L '375 

Il.750 f ~.250 
TERM. 7 ELIMINATED 
ON PIN T5415 

FIG. N 

FIG. Q. ,----~. 
.583 

MAX 
L 

o~ -jf-.025 DIA. 
:=: :iii --1.200 I .200 f
.150 --I r- r.100 

. 12 3 4~ 
o 0 0 0 x 

« 
::< 

; • 3 ! ~ 
I j I 1-.1okJ 

- .2001.2001.200f-'-

1--.815 MAX~ 

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 5.5 Oz. 

Very low profile plug-in 
printed circuit 
construction. 
Vacuum varnish 
impregnated. 
WI. 0.66 oz. 

Pico miniature size. 
Plug-in printed circuit 
construction. Epoxy 
molded to MIL-T-27 
TF5R21 ZZ. Gold plated 
nickel alloy leads 
0.020 X 3!4". Wt. 0.1 Oz. 

,-"' . 
<f!. .025 SQ..j~ 

1""1% MAXi· 4 SPACES 
.200-1 r .800l r.200 

I "600, I 
" 1 2 '6 7 I I 0.0 

1Y. I 
MAX 

Lr 00 

1312 98 

.400j .. J L 
.200 ~600 .200 5 """\ ... c."'.~ou 

PINS 2 AND 7 NO CONN: 

FIG. 0 FIG. P 

FIG. R FIG. S 
.410 410 r MAX -1 r-' I 

ct;--I---~ ct~hMAX 
L..U.l U J 

~.~! ! 
.020 . .020 

#15 :C4y~ 
#17 ~':l #18 [1AI~ I !=~ '=3: 4-WIRE VOICE PATH 

I 9 itt\! 2A 
2A 'iiN ("RECEIVE" LE 1 

"'u 

1 5=:]; L' ~~ fA::] 3B ~ , "'u 

BA~ ~ . I mg ,,1"3 [:'B ~~ NETWORK 

:iw 8 1 11-.1 .... 

i:j~: i ~:g SA 4B--.:....t~ ~!!: I 

"';<.~I e'y i~ 5Bj [3A~ g~ I 

L, : 
t:..,: 

10 it w leB 4A ~ L08 4A itw 4-WIRE VOICE PATH 

~'~~ , "'z ("TRANSMIT" LEG) I 0« ,B 1 [:'B g;i -I 16'" 
'2B~ BLK ---- "..1 ,. TYPICAL HYBRID 

JOIN 2A-3B, 4A-1B APPLICATION 
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4 inch #30 
Plastic color 

coded leads. Thorough 
resin impregnation ana baking as
sures reliable life. To order add -F 
to Part No., i.e. PM33-F. WI. .05 oz. 
MIL TF&R21ZZ 

MOLDED PM-M 

'%0 MAX 

Epoxy molded. ~ 

CUlt application. II I': . ~,~~d •• ,- ."'~~ BiOi 
Gold plated high strength nickel al- ~ ••• 
loy leads .020 x "14" for reliable 410 r .150 
soldered joints and high-density MAX.,/r .2~ + 
welded lead packaging. WI. .1 oz. ~~~ - •••. 
To order add -M to Part No., i.e. ~ I I 
PM12-M. .465 r·310 1 
MIL TF5R21ZZ MAX. MAX. 

FRAME UM-F 

T, ."" odd -F • p," .. , I •. i l',%f [Jj%or-j 
UM22-F. WI. 0.08 oz. 4" color coded 
leads. ~REF. 
MIL TF6R21ZZ 

To order add ·M to Part No., 
i.e. UM22-M. WI. 0.14 oz. 
MIL Daslgnatlon: TF5R21ZZ 

MOLDED UM-M 

PLUG-IN TAB MOUNTED CHANNEL VM-FPB 

[f1faX.020 

n 
'%. 

To order add -FPB to Part No., i.e. 
VM2-FPB. WI. 0.2 oz. 4" color coded .~ I 
leads. I- ,~. --1 %ok-
MIL Designation: TF&R21ZZ 

1111"",,, ... '1;;.., VM-M 

#22 T.C.W, 1" LONG 

PICO-MINIATURE - PM SERIES 
Frequency Response ±2 dB 300 Hz to 100 kHzt 
For maximum utilization of space in miniaturized printed cir-
cuit board lications. Manufactured per MIL-T-27. 

• open 
• Add either -F. -M to Part No. See photos 

Frequency response measured as statea 
t PM3 and PM5 - 45 kHz. 

ULTRA-MINIATURE - UM SERIES 
Frequency Response ±2 dB 300 to 10,000 Hz 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
40 
40 
40 
10 
10 
10 
10 

Measured at level stated for 300 Hz. Miniaturized design offers 
a relatively high power level and printed circuit packaging. Re

measured at level stated for 300 Hz. Mfg. per MIL-T~27. 

400 CT 
400 
600CT 

1000 
1000 CT 
1500 CT 
2500 C1 

10,000 CT 
10,000 CT 
10,000 
15,000 CT 
20,000 CT 
20,000 
20,000 

100,000 
Choke 

11 
50 

600 CT 
50 

600 
600 
600 CT 
600 CT 

1200 CT 
2000 CT 

15,000 CT 
800 CT 

1000 
1200CT 
1000 

1.5 H 
10 H 

VERI-MINIATURE - VM SERIES 

500 3.4 
500 CT 250 CT 
600 CT 600 CT 

1250 3.4 
1250 50 
2500 2500 CT 

10,000 CT 5000 CT 
20,000 1000 
20,000 1000 CT 
25,000 600 
50,000 600 
5G,OOO CT 50,000 CT 

100,000 1200 CT 
200,000 600 
200,000 1200 
Choke 20 H (0 
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MOLDEDMM·M 
To order add -M to Part No. For 
plug-In printed circuit applica
tions. Epoxy resin provides re
sistance to extremes of ambient. 
Wt. .5 oz. 

g ' , -I. 
%--f' 

• 020 DIA. ' I 

PINS 

(2) .093 DIA. 

. OPEN FRAME WITH 
CHANNEL MM·FB 

HOLES 
-,---,<--+--==--

To order add -FB to Part No. 
Leads #28 PVC 4" long. Wt .. 36 
oz. 

PRINTED CIRCUIT -
DCM SERIES 
Industrial/Commercial grade 
miniature printed circuit trans-. 
formers. Rigid terminals provide 
fixed mounting centers usually 
found in expensive molded trans
·formers. Wt. .5 oz. 

~
r-%MAX'I---r 

* % 
MAX. W ~F. 
:v 1-1/ -lh.042 ±.005 
116-1'32 

MODIFIED CATALOG ITEMS AND 
CUSTOM DESIGNS AVAILABLE ON 
SPECIAL ORDER. CALL US WITH 
YOUR SPECIFICATIONS. 

MICRO-MINIATURE TRANSFORMERS 
MM & MMT SERIES 
Primary and secondary windings may be interchanged to obtain 
required impedance matching. These units can be used as in
put, interstage, output, isolation and other impedance matching 
requireme·nts. Also available In hermetic construction. 
The low profile design of this series makes them ideal for use 
on plug-in printed circuit boards . 

DECI-MINIATURE TRANSFORMERS 
DCM SERIES 

FREQUENCY RESPONSE 200-15,000 Hz ±2 dB 

IMMEDIATE DELIVERY 
OF CATALOG ITEMS 
AT FACTORY PRICES 
FROM AUTHORIZED 
DISTRIBUTORS. 

Send for 
Complete 
Catalog 

18 
19 
19 
20 
20 
20 
16 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

300 OCR 
155 OCR 
75 OCR 
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5600 
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DCM1-PC 
DCM2-PC 
DCM3-PC 
DCM4-PC 
DCM5-PC 
DCM6-PC 
DCM7-PC 
DCMB-PC 
DCM9-PC 
DCM10-PC 
DCM11-PC 
DCM12-PC 
DCM1S-PC 
DCM14-PC 
DCM18-PC 
DCM19 PC 
DCM20-PC 
DCM21-PC 
DCM22-PC 
DCM51-PC 
DCM52-PC 
DCMS3-PC 
Ml-A 
M1-AG 
Ml-FB 
Ml-H 
Ml-M 
Ml-P 
M1-S 
M2-A 
M2-AG 
M2-FB 
M2-H 
M2-M 
M2-P 
M3-A 
M3-AG 
M3-FB 
M3-H 
M3-M 
M3-P 
M4-A 
M4-AG 
M4-FB 
M4-H 
M4-M 
M4-P 
M4-PC 
M5-A 
M5-AS 
M5-FB 
M5-H 
M5-M 
M5-P 
M5-PC 
M6-A 
M6-AG 
M6-FB 
M6-H 
M6-M 
M6-P 
M6'PC 
M7-A 
M7-AG 
M7-FB 
M7-H 
M7-M 
M7-P. 
M7-PC 
M8-A 
M8-AG 
MHB 
M8-H 
M8-M 
M8-P 
M8-PC 
M9-A 
M9-AG 
M9-FB 
M9-H 
M9-M 
M9-P 
M9-PC 
Ml0-A 
Ml0-AG 
Ml0-FB 
Ml0-H 
Ml0-M 
M1D-P 
Ml1-A 
MIl-AS 
Mll-FB 
Mll-H 

$ 9.00 
9.25 
8.75 
B.75 
B.25 
8.75 

10.00 
8.25 
B.25 
8.00 
8.00 
8.00 
8.00 
8.00 
9.25 
8.00 
7.50 
7.25 
7.25 
5.25 

*5.00 
5.00 

23.50 
'30.25 
13.25 
28.50 

'23.75 
*22.75 
28.00 

*24.25 
'31.00 
14.00 

~26.00 
*24.75 
'23.50 
23.00 

*29.50 
'13.00 
*26.00 
*23.25 
'22.50 
*18.50 
*24.75 
10.75 
22.25 

*19.50 
'18.50 

9.25 
*18.25 
'24.50 
10.50 

*22.00 
*19.25 . 
*18.25 
*9.00 
20.75 

'26.75 
11.50 

*23.75 
'21.50 
*20.50 
10.25 

'20.50 
'26.50 
11.25 

'23.25 
*21.00 

'~g:~~ 
22.50 

*29.25 
12.25 

'25.50 
*22.50 
21.75 

*10.00 
'22.25 
*29.00 
12.00 

'25.50 
'22.25 
'21.50 
*9.75 

*24.75 
'31.50 
14.50 

'2i.50 
*25.50 
'24.00 
'23.50 
'30.25 
13.25 

*26.50 

Mll-M 
Mll-P 
M12-A 
M12-AG 
M12-FB 
M12-H 
M12-M 
M12-P 
M12-PC 
M13-A 
M13-AG 
M13-FB 
Ml3-H 
Ml3-M 
M13-P 
Ml3-PC 
M14-A 
M14-AG 
Ml4-FB 
M14-H 
M14-M 
M14-P 
M14-PC 
M15-A 
M15-AG 
M15-FB 
M15-H 
M15-M 
M15-P 
M15-PC 
M90 
M8050 
M8051 
M8072 
M8073 
M8074 
M8106 
M8107 
M81DB 
MB109 
MBll0 
MB111 
MB112 
MBl13 
MBl14 
MBl15 
M8116 
M8117 
M811B 
M8120 
MB121 
MB122 
MB132 
MB133 
MB149 
MMHB 
MM1-H 
MM1-M 
MM2-FB 
MM2-H 
MM2-M 
MM3-FB 
MM3-H 
MM3-M 
MM4-FB 
MM4-H 
MM4-M 
MM5-FB 
IAMS-H 
MM5-M 
MM6-FB 
MM6-H 
MMS-M 
MM7-FB 
MM7-H 
MM7-M 
MMn-FB 
MMT1-H 
MMn-M 
MMT3-FB 
MMT3-H 
MMT3-M 
MMT4-FB 
MMT4-H 
MMT4-M 
MMTS-FB 
MMT5-H 
MMT5-M 
MMT7-FB 
MMT7-H 
MMT7-M 
MMT8-FB 
MMT8-H 

'23.75 
'22.75 
23.25 
30.00 
13.00 
26.00 
23.75 

*22.50 
'10.75 
'12.75 
'lB.OO 
'7.75 

*15.00 
14.00 

*16.50 
*7.25 

*19.25 
*25.00 
*11.50 

23.00 
*20.25 
*19.25 
'9.00 

*19.75 
'26.00 
*12.00 
*23.50 
*20.75 
*19.25 
'9.25 
3.10 

13.25 
*27.00 
16.00 
11.25 
12.25 
32.50 
34.50 
32.50 
34.50 
32.50 
34.50 

*32.50 
75.00 
75.00 
42.00 
62.00 
42.50 
64.00 
17.00 
14.75 
40.00 
37.50 
37.50 
12.75 
9.50 

*17.00 
'16.50 
'9.75 

'17.25 
*16.75 
*9.25 

*16.75 
*16.00 
'9.25 

*16.75 
*16.00 
'B. 50 
15.00 

*14.00 
'9.75 

'17,00 
'16.75 
'9.25 

'16.00 
'16.00 

B.OO 
*15.75 
14.75 
9.25 

'16.75 
'16.00 
11.50 

'20.75 
19.50 
9.25 

*16.75 
'16.00 
10.25 

'19.00 
17.25 
11.50 

*20.25 

MMTB-M 
MMT9-FB 
MMT9-H 
MMT9-M 
MMT10-FB 
MMT10-H 
MMnO-M 
MMT11-FB 
MMTll-H 
MMT11-M 
MMT12-FB 
MMn2-H 
MMT12-M 
MMT13-FB 
MMT13-H 
MMn3-M 
MMn6-FB 
MMn6-H 
MMT1S-M 
MMT17-FB 
MMT17-H 
MMT17-M 
MMnB-FB 
MMnB-H 
MMn8-M 
MMT19-FB 
MMn9-H 
MMT19-M 
MMT21-FB 
MMT21-H 
MMT21-M 
MMT25-FB 
MMT25-H 
MMT25-M 
MMT26-FB 
MMT26-H 
MMT2S-M 
MMT27-FB 
MMT27-H 
MMT27-M 
MMT2B-FB 
MMT2B-H 
MMT2B-M 
MMT29-FB 
MMT29-H 
MMT29-M 
MMT30-FB 
MMT30-H 
MMT30-M 
MM131-FB 
MM131-H 
MM131-M 
MMT32-FB 
MMT32-H 
MMT32-M 
MMTS3-FB 
MMT33-H 
MMT33-M 
MMT35-FB 
MMTSS-H 
MMT35-M 
MT1-A 
Mn-AG 
MT1-FB 
Mn-H 
Mn-M 
MT1-P 
Mn-pc 
MT2-A 
MT2-AG 
MT2-FB 
MT2-H 
MT2-M 
MT2-P 
MT2-PC 
MT3-A 
MTS-AG 
MT3-FB 
MTS-H 
MT3-M 
MT3-P 
MTS-PC 
MT5-A 
MT5-AG 
MT5-FB 
MT5-H 
MT5-M 
MT5-P 
MTS-A 
MT6-AG 
Mrs-FB 
MT6-H 
MT6-M 

'19.50 
9.75 

19.25 
17.25 
9.00 

'16.50 
15.75 
10.00 

'19.50 
17.50 
'8.75 

'16.25 
*15.25 
'9.75 

'18.75 
'16.75 
*9.75 

'18.75 
'16.75 
11.25 

. '20.50 
18.50 
10.75 

'20.00 
17.75 

9.75 
'18.75 
'16.75 
10.25 

'20.00 
lB.75 
10.50 

'19.50 
18.00 
9.25 

'18.50 
17.00 
10.75 

'20.00 
'18.75 
'10.00 
'19.50 
'17.50 
10.25 
19.25 
17.75 

'10.75 
*19.50 
'17.75 

9.75 
'19.00 
'17.50 
10.50 

'20.00 
*18.75 

10.50 
'20.00 
18.75 

'10.50 
'20.00 
'18.75 
16.75 

'23.00 
B.75 

19.25 
'17.00 
*17.25 

7.50 
'21.00 
'25.75 
11.25 

'25.25 
'21.75 
'21.25 
*9.25 

'17.75 
'23.75 

9.75 
'20.50 
'18.00 
'18.50 

8.50 
'17.50 
'23.50 
*9.50 

'20.25 
"17.75 
'18.25 
'19.25 
'24.75 
'10.50 
'22.25 
'19.25 

MT6-P '19.75 MT23-PC 
MT7-A '19.00 MT24-A 
MT7-AS 24.75 MT24-AG 
MT7-FS *10.25 MT24-FB 
MT7-~ '22.00 MT24-H 
MT7-M *19.00 MT24-M 
MT7-P *19.25 MT24-P 
MTB-A '21.00 MT24-PC 
MTB-AG '26.25 MT25-A 
MT6-FB 11.75 MT25-AG 
MT8-H *24.50 MT25-FB 
MTB-M *22.00 MT25-H 
MT8-P '21.50 MT25-M 
MT9-A '20.00 MT25-P 
Mrs-AG '25.25 MT25-PC 
MT9-FB 10.75 MT26-A 
MT9-H '23.25 MT26·AG 
MT9-M 21.00 MT26·FB 
Mrs-P 19.50 MT26-H 
Mrs-PC 8.75 MT26-M 
MT10-A *17.25 MT26-P 
MT10-AG '23.50 MT26-PC 
MT10-FB 9.25 MT29-A 
MT10-H *20.00 MT29-AS 
MT10-M '17.50 MT29-FB 
MT10-P *18.00 MT29-H 
MT11-A 20.00 MT29-M 
MT11-AG *25.25 MT29-P 
MTll-FB 10.75 MT29-PC 
MT11-H *23.25 MT30-A 
MTll-M 21.00 MT30-AG 
Mnl-p *19.50 MT30-FB 
Mm-PC 8.75 MT30-H 
MT12-A '17.25 MT30-M 
MT12-AG *23.25 MT30-P 
MTI2-FB 9.25 MTSO-PC 
MTI2-H *20.00 MT33-A 
MT12-M *17.50 MTS3-AG 
MT12-P *18.00 MT33-FB 
MT12-PC 8.25 MT33-H 
MT13-A '18.75 MT33-M 
MT13-AG *23.75 MT33-P 
MTI3-FB 10.00 MTS3-PC 
MT13-H *21.75 MT34-A 
Mn3-M *18.75 MT34-AG 
MT13-P *19.00 MTS4-FB 
MTI3-PC *8.50 MT34-H 
MT14-A *16.75 MT34-M 
MT14-AG 23.00 MT34-P 
MT14-FB 8.75 MT34-PC 
MT14·H 19.75 MTS5-A 
Mn4-M 17.00 MT35-AS 
MTI4-P *17.25 MT35-FB 
MT14-PC 7.50 MT35-H 
MT15-A '17.75 MT35-M 
MT15-AG *23.25 MT35-P 
MT15-FB '9.00 MT35-PC 
MT15-H '20.75 MTS6-A 
MT15-M 17.50 MTS6'AG 
MT15-P *17.75 MT36-FB 
MTI5-PC '7.50 MT36-H 
MT1B-A *20.25 MT36-M 
MT1B·AS *25.50 MTS6-P 
MT18·FB 11.00 MTS6-PC 
MT18-H *23.50 PC2506 
MTI8-M 21.00 PC2512 
MnB-p *19.75 PC2524 
MT20-A *21.75 PC252B 
MT20-AG *26:75 PC2608 
MT20·FB *12.25 PC2616 
MT20-H ~26.00 PC2624 
MT20-M *23.00 PC262B 
MT20-P *22.00 PC2632 
MT21-A *21.25 PC270B 
MT21-AG '26.00 PC2712 
MT21-FB 11.50 PC2715 
MT21-H 25.50 PC2716 
MT21-M 22.00 PC2724 
MT21-P '21.50 PC2728 
MT21-PC '9.75 PC2732 
MT22-A *21.25 PC3506 
MT22-AG *26.00 PCS512 
MT22-FB *11.50 .PC3524 
MT22-H *25.50 PC3528 
MT22-M *22.00 PC360B 
MT22-P *21.50 PC3616 
MT22-PC '9.50 PC3624 
MT23·A '16.25· PC3626 
MT23-AG *23.75 PC3632 
MT23·FB '9.50 PCS708 
MT23-H '21.25 PC3712 
MT23-M '17.75 PC3715 
MT23-P 'lB.50·. PC3716 

8.25 
*18.75. 
*23.75 

9.50 
*21.25 
17.75 

'18.50 
'6.25 
20.00 

'25.25 
10.75 

'2S.25 
*21.00 
'19.50 

8.50 
*19.50 

24.75 
10.25 
23.25 
20.50 
19.00 
6.00 

*18.25 
*23.75 
*9.50 

*21.25 
*17.75 
'lB.50 

'B.OO 
·*18.50 
*24.00 
*9.75 

*21.25 
*18.00 
*18.75 
*6.25 

*22.50 
*26.00 
12.25 
25.50 

*23.00 
22.00 
10.50 

*22.75 
*26.25 
12.50 

*25.50 
*23.00 
*22.00 
*11.00 
23.50 

'29.00 
13.25 
26.50 
23.75 
22.75 
11.25 
21.00 

*26.25 
11.75 

'24.50 
*22.00 
*21.-50 

9.00 
14.00 
15.00 

'15.25 
15.50 
15.50 
15.50 

*15.75 
15.75 

'16.75 
17.00 
16.50 
16.50 
16.50 
16.50 
16.50 
17.25 
11.50 
11.75 

*12.25 
*11.50 
11.75 
11.75 
12.00 
12.25 
13.00 

*13.25 
13.25 
12.75 
12.75 

PCS724 
PC3728 
PC3732 
PC4304 
PC4312 
PC4316 
PC4320 
PC4406 
PC4412 
PC4416 
PC4424 
PC4428 
PC4432 
PC6205 
PC621 0 
PC6211 
PC6214 
PC6505 
PC6508 
PC651 0 
PC6511 
PC6512 
PC6514 
PC6524 
PC6528 
PC6605 
PC6608 
PC661 0 
PC6611 
PC6614 
PC6616 
PC6624 
PC6628 
PC6632 
PC6705 
PC670B 
PC671 0 
PC6711 
PC6712 
PC6714 
PC6715 
PC6716 
PC6724 
PC672B 
PC6732 
PC6900-FB 
PC6905 
PC691 0 

i PC6911 
PC6914 
PCl6605 
PCl6610 
PCl6611 
PCl6614 
PCl6630 
PCl6631 
PCT6230 
PCT6530 
PCT6531 
PCT66S0 
PCT6631 
PCT6730 
PCT6731 
PCT6930 
PCT6931 
PF6-10 
PF6-12 
PF6-16 
PF6-24 
PF6-34 
PF6-56 
PF12-10 
PF12-12 
PF12-16 
PF12-24 
PF12-34 
PF12<i6 
PFT12-35 
PMS-M 
PM5-M 
PM7-M 
PM9-M 
PM11-M 
PMl3-M 
PM15-F 
PM15-M 
PM17-M 
PM19"M 
PM21-M 
PM23-M 
PM25-M 
PM27-F 
PM27-M 

*13.00 
*13.00 
*13.50 

B.75 
9.00 
9.00 

*9.00 
9.25 
9.25 
9.50 
9.50 
9.50 

*10.25 
12.75 
13.00 
13.00 
13.25 
10.00 

9.25 
9.75 
9.75 
9.75 
9.75 

10.25 
10.50 
11.50 
11.00 
11.25 
11.25 
11.00 
11.00 
11.00 
11.00 
11.25 
12.50 

'11.50 
12.00 
12.00 
11.50 
11.50 
11.25 
11.00 
11.00 
11.00 
11.00 

2.75 
16.50 
16.25 
16.50 
15.25 
11.75 
11.75 
11.50 
11.50 
13.00 
13.00 
15.50 
11.75 
11.75 
12.00 
12.00 
IS.25 
13.25 
16.75 
16.75 
7.10 
7.10 
7.10 
7.10 
7.10 
7.10 
8.50 
B.50 
8.50 
8.50 
8.50 
8.60 

10.25 
26.50 

*23.50 
26.50 
27.00 
25.00 
25.50 
lS.25 

*21.50 
25.00 
24.75 
25.00 
24.75 
25.50 
13.50 

*21.50 

PM29-M 
PM31-F 
PM31-M 
PM32-F 
PM32-M 
PMS3-F 
PM33-M 
PM34-F 
PMS4-M 
PM35-F 
PM35-M 
PMS6-F 
PM36-M 
PM37-F 
PM37-M 
PM36-F 
PM38-M 
PM39-F 
PM39-M 
PM40-F 
PM40-M 
PM41-F 
PM41-M 
PM90 
PS-N 
PS-S 
PSD2 (Any) 
PSD3 (Any) 
PSD4 (Any) 
PSD5 (Any) 
PSS2 (Any) 
PSS3 (Any) 
PSS4 (Any) 
PSS5 (Any) 
PW28-10 
PW26-10-230 
PW28-16 
PW28-16-230 
PW28-24 
PW28-24-230 
PW35-10 
PW35-12 
PW35-16 
PW35-24 
PW35-36 
PW41-10 
PW41-12 
PW41-16 
PW41-24 
PW41-36 
PW48-10 
PW48-12 
PW4B-16 
PW48-24 
PW48-36 
PW46·56 
PW54-10 
PW54-12 
PW54-16 
PW54-24 
PW54-36 
PW54-56 
PWT54-1024 
PWT54-1633 
S100-FB 
S101-S 
S101-8P 
81105-8 
S105-SP 
S107-S 
S107-SP 
S108-S 
SI08-SP 
Sl11-S 
S111-SP 
Sl16-S 
S116-SP 
8118-S 
8118-SP 
S126-S 
S126-SP 
S130-8 
S130-SP 
Tll04 
T2104 
T2106 
T2108 
T2110 
T2111 
T2112 

T2113 
T2114 

5600 
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24.75 
13.00 
21.75 
11.25 
20.75 

*12.25 
21.25 
13.50 
23.50 

*11.50 
19.00 

'13.50 
23.00 

'11.00 
20.00 
11.75 
20.75 
*B.50 

*15.25 
*8.00 

*14.75 
*7.50 

*14.00 
2.10 

6.50/C 
6.50/e 

5.60 
5.75 
6.20 
6.90 
4.60 
4.90 
5.60 
6.20 
7.50 
7.75 
7.50 
7.75 
7.50 
7.75 
6.50 
8.50 
8.50 
8.50 
8.50 
9.50 
9.50 
9.50 
9.50 
9.50 

10.75 
10.75 
10.75 
10.75 
10.75 
11.25 
12.75 
13.00 
13.00 
lS.00 
13.25 
13.50 
14.50 
14.50 
1.00 

23.50 
30.50 
2B.50 
37.00 
31.00 
39.50 
26.00 
34.00 
24.50 
31.50 
23.50 
31.00 
2B.50 
37.00 
25.00 
33.50 
25.00 
33.00 
9.25 
B.75 
7.50 
7.25 
7.25 
6.50 
6.50 

6.25 
6.25 

c :>~~i·:(h~,~1:.:,~:~tD; 

T2220 
T2316 
T3220 
T4113 
T4220 
T4415 
T5114 
T5115 
T5220 
T5415 
T6112 
T7410 
TB41 0 
rsl16 
T9117 
T9220 
rs311 
T9312 
T9317 
T9320 
UM21-F 
UM21-M 
UM22-F 
UM22-M 
UM23-F 
UM23-M 
UM24-F 
UM24-M 
UM25-F 
UM25-M 
UM26-F 
UM26-M 
UM27-F 
UM27-M 
UM28-F 
UM28-M 
UM29-F 
UM29-M 
UM30-F 
UM30-M 
UM31-F 
UM31-M 
UM32-F 
UM32-M 
UM33-F 
UM33-M 
UM34-F 
UM34-M 
UM35-F 
UM35-M 
UM36-F 
UM36-M 
UM37-F 
UM37-M 
UM39-F 
UM39-M 
UM90 
VM1-FPB 
VM1-M 
VM2-FPB 
VM2-M 
VM3-FPB 
VM3-M 
VM4-FPB 
VM4-M 
VM5-FPB 
VM5-M 
VM6-FPB 
VM6-M 
VM7-FPB 
VM7-M 
VM8-FPB 
VM6-M 
VM9-FPB 
VM9-M 
VM10-FPB 
VM10-M 
VM11-FPB 
VMll-M 

, VM12-FPB 

VM12-M 
VM13-FPB 
VM13-M 
VM14-FPB 
VM14-M 
VM15-FPB 
VM15-M 

. VM16-FPB 
VMI6-M 
VM17-FPB 

VM17-M 
VM90 

9.25 
7.25 

10.00 
10.50 
13.00 
7.25 

12.00 
15.50 
22.00 
12.00 
19.50 
13.50 
14.50 
14.25 
14.50 
14.75 
7.50 
7.75 
9.00 
9.00 
9.75 

*16.00 
*9.50 

*15.75 
10.50 
17.25 
8.75 

*14.50 
8.75 

14.50 
*8.00 

*14.00 
*B.75 

'15.50 
6.25 

*11.50 
10:25 
17.50 
*6.00 
11.00 

'11.75 
18.25 
9.50 

·16.75 
*9.50 
16.50 
11.00 
18.00 
11.75 
19.50 

*11.25 
lB.75 

*10.50 
17.25 
10.50 
18.00 
3.50 
7.75 

13.50 
*9.25 
15.25 
*8.50 
14.75 
*9.25 
15.50 
8.50 

14.75 
*9.75 

*16.75 
8.00 

1'3.50 
B.OO 

13.50 
*B.OO 
13.50 

9.50 
16.25 
*6.50 

*12.25 
*8.50 
14.75 

*10.00 
16.75 
10.00 
16.25 
12.00 
19.50 

*10.00 
16.25 
11.00 

17.25 
2.70 

• Not stocked. Available on special order. In 1-499 quantity, add $35.00 lot set-up' charge. - Not subject to standard discounts. 
t Quantity pricing schedule: 1-9 Net, 10-49 Net Less 10%, 50-99 Net Less 20%, 10-249 Net Less 26%, 250-499 Net Less 33% %., Contact Factory for quan

tities over,499 pieces. 

145 EAST MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582-0236 • (516) 561-6050 • TELEX" 510-225-8412 
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5600 

Toroidal 

Ferro
Resonant 

Power 

Power 
Supplies 

TRANSFORMERS 5600 

TRANSFORMERS 

Military 
Hi-Rei 

Power, inductor, reactor, current, audio. 
Sizes from .125" 1.0. to 5.5" 0.0. automatic 

winding, larger sizes by special procedures. 
High power to weight ratio. 
Power to 1 00 VA. 
Standard or custom core. 
Impregnated, encapsulated. 
Hermetically sealed. 

Excellent for DC power supplies. 
Nearly square wave outputs. 
Minimum additional components required for 

constant voltage output. 
Open or closed construction. 

Single phase to 20 Kva. Three phase to 50 Kva. 
Frequency up to 1 000 Hz - Voltage to 5000 VAC 
Multiple primaries and secondaries with or 

w/oTaps. 
Electrostatic shielded windings available. 
Thermal cut ofts optional. 
Choice of insulation, class or temperature rating. 
PCB, encapsulated, open, or hermetically sealed. 
U.L. to 5 Kva - CSA to 15 Kva. 

Frequencies from 25 Hz to 20,000 Hz. 
For impedance matching, isolation, low-insertion 

loss, broad frequency response. 
Interstaging and other custom designs 

to application. 
PCB, encapsulated, open and hermetically 

sealed versions. 

The 4700 Series "Hi
Pot" Tester is designed 
to stress the insulation 
under test to a 
predetermined voltage, 
and indicate a non
conforming condition. 

Mec "Hi-Pot" Testers 
Double as Bench Instruments 

iVi I E 
P. O. Box 23957 
7901 W. Clinton Ave. 
Milwaukee, WI 53223 

CORPORATION 

Phone 414/358-5300 

EEM 1985 For manufacturers' sales offices, see yellow pages A'2199 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

• 28IJO 

ALL NEW with this 
edition of EEM 

GET 
.............. - ...... ~--.. --.--------....ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type Of 
product? That's easy to do with The System. But, 
what are you going to do when there are mul~i
pie products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System Is shipped In one neat pOck-
,age. The package contains everything you 
need to set up you r very own tiling system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
Abbreviations/Acronyms ........................... A-1166, 8-1012, C-1028, 0-1016 
ASCII Code ............................................................. 0-1087 
Batteries, Product Selection Guide .......................................... 0-1413 
Batteries & Fuel Cells, Characteristics ........................................ 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
Capacitors, Basic Formulas ................................................ A-1093 
Capacitors, Miniglossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1066 
Capacitors" Product Selection Guide ........................................ A-lOO3 
Circuit Boards (Printed) Product Selection Guide .............................. C-1099 
Coils, Chokes, Inductors, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C-1863 
Connectors, Miniglossary , ................................................. C-1129 
Connectors, Terminals, & Sockets, Product Selection Guide ..................... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude . . . . . . .. A-1309 
Delay Lines, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1459 
Discrete Semiconductors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0-1092 
Encapsulation, Miniglossary ................................ ,: . . . . . . . . . . . . . .. C-1086 
l)ns, Blowers, Cooling EquipmeI:1t, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, Product Selection Guide ............................................ A-1583 
Instruments, Graphic Recording Product Selection Guide ....................... 0-1401 
Instruments, Panel Meters, Product Selection Guide ............................ 0-1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide ............................. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Qualified Products Lists . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ 8-1129 
Opto Semiconductors, Miniglossary ......................................... 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-1385 
Panel Hardware, Product Selection Guide .................................... C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... ; ........................ 0-1462 
Power Supplies, AC, Product Selection Guide ................................. 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225, 
Relay Contact Forms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1317 
Relays, Electromechanical, Miniglossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1308 
Relays, Product Selection Guide ............................................ 8-1261 
Resistor Color Codes ..................................................... A-1828 
ReSistors, Product Selection Guide .......................................... ' A-1785 
Servo Components, Miniglossary ................................ ; .......... 0-1985 
SolenOids, Product Selection Guide ......................................... 8-1463 
Switches, Product Selection Guide .......................................... 8-1477 
Thermal Components, Product Selection Guide ...... : ........................ 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ............. '" ........ 8-1744 
Thyristors/High Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide ................................ ,..... A-2099 
Wire & Cable, Product Selection Guide ...................................... C-1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C-1844 



5600 TRANSFORMERS 5600 

n~ AI Multi Products International -~-- ---
UW 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009 
'nta ... """"" (201) 239-8183 • TELEX: 219289 • CABLE: MUPRINUSA-CEDG 

MPI is one of the mostreliable suppliers, on a large 
scale, of transformer and magnetic components to 
the computer, data processing, communications & 
medical and recreational electronics OEMS. All units 
meet MPl's stringent QC standards and are UL CSA 
& VDE listed as required. 

The product categories below provide general 
specification information for our basic product lines. 
However, our ability to design and manuf~cture 
custom components, to your specs, makes us the 
industry's true "super source". 

Call today! - (201) 239-8183· Telex 219289 

POWERTRANSFORMERS __________ ~ 
typical METRIC METRIC 
Input SIZE OUTPUT SIZE OUTPUT 

For All EI-24 ....................... O.5VA EI-66 .................... 50VA 
Transformers EI-2B ...................... 1 VA EI-76 . . . . . . . . . . . . . . . . . . . . 80VA 

EI-35 ...................... 1.BVA EI-86 .................... 150VA 
100 -120V EI-41 ...................... 5.0VA EI-96 .................... 200VA 
220 - 240V EI-48 ...................... 12 VA EI-l05 .................... 300VA 
50 - 60Hz EI-54 ...................... 15 VA E 1-115 .................... 400VA 

EI-57 ...................... 25 VA E 1-133 .................... 1000VA 

WALL PLUG-IN UNITS 
ACI AC ADAPTERS INPUT: 120 Vac 60 Hertz 

OUTPUT: Volts Volts . Curr. Case Size Imml 
Part Number: AC INLI AC Ma A B C 
W41 A-G1 000-21 1 9.4 8.0 1000 50.6 50.6 43.0 
W41A-J700-211 14.5 12;0 700 50.6 50.6 43.0 
W41A-N500-211 21.0 18.0 500 50.6 50.6 43.0 
W48A-Q700-2/1 26.7 . 24.0 700 60.0 58.0 47.7 

AC/DC ADAPTERS INPUT: 120 Vac 60 Hertz 
OUTPUT: Volts Volts Curro Case Size (mm) 
Part Number: DC INLJ DC Ma A B C 
W35D-E500-2/1 10.5 6.0 500 44.0 57.0 36.0 
W41O-E900-2/1 10.5 6.0 900 50.0 60.0 39.0 
W35D-H300-2/1 12.5 9.0 300 44.0 57.0 36.0 
W41O-H600-2/1 12.5 9.0 600 50.0 60.0 39.0 
W41O-J5OO-2/1 16.5 12.0 500 50,0 60.0 39.0 
W48D-J1000-2/1 16.5 12.0 1000 61.5 66.1 47.0 
W41D-L4oo-2/1 20.7 15.0 400 50.0 60.0 39.0 
W480-L900-2/1 20.7 15.0 900 61.5 66.1 47.0 
W48D-Q500-2/1 32.0 24.0 500 61.5 66.1 47.0 

All above items in stock & UL listed. Others available as special order. 

SPECIALTY ITEMS 
• IF and RF Transformers • Deflection Yokes 
• Antenna Coils and Assemblies • Flyback Transformers 
• Pin cushion Transformers • P.C. Board Assemblies 
• Switch Mode Transformers • Delay Lines 
• Pulse Transformers • Coil Windings 
• Ballast Transformers • Ignition Coils 

INDUCTORS ________ ~ ________ ~ 
. PEAKING COIL AL TYPE PEAKING COIL EL TYPE 
Style .............. Axial lead Style ....... ' ....... Radial lead 
Temperature rise ..... 20°C Temperature rise ..... 20°C 
Ambient temperature .. BO°C Ambient temp ....... BO°C 
Temperature range .... - 20°C to + l000C 
Terminal tel1sile strength ....... 2.5kg. 

Temperature range .... - 20°C to + l000C 
Terminal tensile strength ........ 1.5Kg. 

Inductance range .... O.22jJ.H -1000jJ.H Inductance range .... O.22jJ.H -1000jJ.H 

A·2202 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 Tf!ANSFORMERS 

AUDIOIMATCHING 
TRANSFORMERS 

MPI's miniature audio transformers are highly reliable and extraordinarily 
economical. All can be supplied vacuum epoxy impregnated with either standard 
leads or plug-in printed circuit construction. There are several standard bobbins with 
various pin spacings permitting optimum use of voice-grade telephone lines for 
broadband data signals. 

Our newest line of extremely small telephone coupling transformers were designed to meet 
FCC Part 68 specifications for use with telephone equipment, modems and a variety of 
communications products. 

They feature a frequency response of 300-3500 Hz :t 0.5dB; wide dynamic signal level of -45dBm to 
+7dBm; low distortion (0.5% max.); impedance matching of :t 10% over entire range; return loss of 16 dB min. 

Depending on your requirements, any of several standard cores can be used in the construction of specific high 
quality designs. 

Custom deSigns for your special requirements necessitating other ratings and construction can be met by our 
MPI deSign engineers. 

5600 

Part Impedance DC Resist. Max. Insert. DC 
No. Pri Sec Prj Sec Power Loss Current FIG. Sch. 

*A10N-HH-1A/1 600 600 55 69 +7dBm 1.0dB 2mA 3 1A ~ T ~0Y 
~--- 1 ~X *A14N-HH-1A/1 600 600 60 46 +6dBm 1.4dB OmA 

A 16N-HH-1A/1 600 600 52 48 +7dBm 1.2dB OmA 
*A195-HH-1A11 600 600 35 25 +7dBm 1.1dB OmA 
*A195-MH-1A12 1500 600 78 67 +5dBm 1.2dB OmA 

A 19F-HH-1A/1 600 600 45 45 +7dBm 1.0dB 2mA 

A19H-CC-1A/1 150 150 25 35 +7dBm 1.OdB 2mA 

A 19H-HC-1A/1 600 150 45 35 +7dBm 1.OdB 2mA 

A19H-MH-1A/1 1500 600 78 67 OdBm 1.7dB OmA 

A 19H-HK-1A/1 600 900 45 55 +7dBm 1.0dB 2mA 

A 19H-HH-1A/2 600 600 180 80 +1dBm 2.5dB 80mA 

*A19H-HH-1A/1 600 600 69 95 OdBm 1.9dB 120mA 
A19H-HH-1C/1 600 600 25 40 +7dBm 1.0dB 2mA 

* A 19H-HH-4C/1 600 600 65 86 +9dBm 2.4dB 100mA 

A 19N-HH-1A/1 600 600 65 85 +7dBm 2.5dB 100mA 

*A 19N-HH-1A/6 600 600 35 45 +7dBm 2.0dB OmA 

*A19M-HH-1A13 600 600 65 86 +9dBm 2.4dB 100mA 
*A19N-HH-1A/2 600 600 180 75 +5dBm 3.5dB 80mA 
*A19N-HH-5C/1 600 600 19 26 +6dBm 1.0dB 10mA 

A28H-HH-1A/1 600 600 36 28 27dBm 1.0dB 120mA 

*Indicates stocked items (others available as special order) 

DIMENSIONS (in millimeters) 

CASE A B C E F 
10N .10.5 4.0 8.4 4.2 11.0 
14N 14.5 5.8 12.0 5.5 13.4 . 
16N 17.0 6.0 13.0 5.5 17.0 
195 19.5 7.4 15.0 5.4 14.5 
19F 20.0 15.2 13.0 6.5 16.5 
19N 19.5 9.5 10.7 6.5 17.5 
19M 19.5 9.5 16.3 6.5 17.5 
19H ,20.3 8.0 14.5 6.8 15.8 
28N 29.5 12.0 23.5 12.5 28.0 

3 1A 

3 1A 

3 1A 

3 1A 

4 1A 

~,n'-:~. ~~ 
~lg.1 Fig. 2 

1 1A 

1 1A 

1 1A 

1 1A 

1 1A 

1 1A 

1 1C 

1 4C 

3 1A 

3 1A 

2 1A 
3 1A Prj Se,c 

3 5C 

1 1A 

H 

J':i [sec 4 :J. E: 
2 3 3 • 4 

• • 1A 1C 
8.5 

11.0 
14.7 
11.5 
17.5 
17.5 
17.5 
16.0 
26.5 

Pri Sec Prj Sec 

~3E::~ E: 
4C • 5C 
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A 
AC alternating current 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency -
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM -computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS -complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC ext~nded binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

. ROM 
. ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interfacll bus 

H 
HF high frequency (3 to 30 MHz) , 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV hign voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMOS junction metal oxide 

semiconductor 

K 
kHz kilohertz (103 hertz) 
KSR keyboard send receive 

L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
p,F microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semic9nductor 

insulated-gate transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
PCB printed circuit board 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 

, (transistor) 
PLA programmable logic array 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable read only 

memory , 
PTC positive temperature coefficient 
PUT programmable unijunction 

transistor 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCXO temperature compensated 

crystal oscillator 
TFE tetrafluoride ethylene propylene 

Copolymer, 250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 

. TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
U JT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptiblepower supply 

v 
V AC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit '. 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WfS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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MURATA ERIE NORTH AMERICA, INC. !i 

Miniature Flyback Transformers 
For 14"-20" color TV and data display 

FEATURES 
• Integral HV multi'plier circuitry 
• Small size 
• HV resistant epoxy moldings 
• Up to 30 KV output 

TYPICAL SPECIFICATIONS 

Max. 

Part Number 
Ratings 

(KV/OmA) 

MSH1ABFDD 18 

MSH1FBMDD 30 
MSH1FBTDD 30 

MSH1FBU DO 30 

MSH1FBWDD 26 

MSH1FCEDD 27 

MSH1FCFDD 27 

MSH1FCJ DO 26 

Max. Applications 
Horizontal 
Frequency BIW CTVa 

(KHz) Display Display 

31.5 14" 6" 
31.5 - 22" 

65 - 20" 

31.5 - 20" 

15.75 - 14" 
15.75 - 20" 

15.75 - 20" 
31.5 - 14# 

- Other Kmds of Flyback Transformers are also avaIlable on request. 

MSH1FCJ 
MSH1FBM MSH1FBT 

FBT, High Voltage Capacitor and Focus 
Adjusting Resistor Integrated type. 

TYPICAL SPECIFICATIONS 
MSC26-37 Series CR Block for CRT display 

Part Number Capacitance 

High Voltage CR Blocks & Multipliers 
MSC26-01 (for CRT Display) 

Wire Input 
(Series) 

Connector Input 30 KV Type 20 KV Type 

MSC42-01 (for Projection TV) 

MSL4539 (for TV Camera) 

CERATRON 
Ceramic Electron Multipliers 

"ERiE I 

(Series) (pF) (pF) 

MSC26 MSC27 1500 2200 
MSC32 MSC33 3000 4300 
MSC28 MHC29 1500 2200 
MSC34 MSC35 3000 4300 

MSC30 MSC31 1500 2200 

MSC36 MSC37 3000 4300 

MSLlMSR Series Multiplier 

Max. Rating Volt. 

Part Numbar 
Input 

(KVpp) 
Output 
(KV) Rated Output 

MSL2553 12 18 15.5KV /20p.A 

MSL3568 6.3 15 1 o KV/50/LA 

MSL3574 12 36 27KV/l.SmA 

MSL4533 1.6 9 6KV/50/LA 

MSL4539 1.6 9 SKV/5JLA 

MSL7507 1.6 -10.5 -7KV/50jJ-A 

13.5 7mA MSL8508 3(60Hz) (Triggering (Operating) 

MSR4501 

MSR8506 

These units are completely solid-state 
and may be substituted for standard 
vacuum-type electron multipliers in a 
variety of applications including ion, 
gamma ray, electron, photon and soft 
x-ray detection. They offer high gains to 
106 min. and are extremely linear at up to 
1 microamp. Noise figures are very low. 

3 

7 

20 12KV/200/LA 

21 14KV/2S/LA 

Circuit 

"11 00

' 
I ~, 

~, 

, , "IT 00' 

"~w> 

1 

Application 

B/WDisplay 

Oscilloscope 
(Anode) 

Color Display 

TV Camera 

TV Camera 

Image Intensifier 

Gas Laser 

B/WDisplay 

.Oscilloscope 
(Anode & 
Cathode) 

MURATA ERIE NORTH AMERICA, INC. 1148 Franklin Rd., S.E., Marietta, Georgia 30067 Tel: (404) 952-9777 Telex: 54-2329 TWX: 810-766-1531 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2205 



· CURRENT SENSE 
TRANSFORMER 

~~ RT 

~ ~.~ ~.VOUT(NOTE4.) 

Part Schematic Turns ± 5% 
Number Figure (Ns) 

NP-4600 1A 50 
NP-4601 1A 100 
NP-4602 1A 200 
NP-4603 1B 50CT 
NP-4604 16 100CT 
NP-4605 1B 200CT 

NOTES: 1. Electrical specifications are at 25°C. 

4,32 
.170 MIN. DIA. 

,x, .16 MM 
xx1]3 INeHlS 

,XX, .25 MM 
1l.XXTliTI:i INCHH 

Inductance 
(1-3) MH Min. 

5.0 
20.0 
80.0 
5.0 

20.0 
80.0 

Ns = Turns (1-3) 

--.l ---r ,38-,64 4 STANDOFFS 

FIG. 2 

Inductance 
Test VOlta~e 

at 20 KH 

.50 
1.00 
2.00 

.50 
1.00 
2.00 

.015-.025 
l.OCAT~D APPROX. WHERE SHOWN 
7,62 ± ,051 DIA. 
.030"±.if02 
TIN PlATED COPPER PINS 

DC ReSistance 
(1-3) Ohms Max. 

.70 
1.40 
4.50 

.70 
1.40 
4.50 

2. Operating Range: Sense Current = 20 APK Max. 
@ 40% Duty Cycle. 10 KHZ - 100 KHZ. 

3. Output: 1 Volt per amp with rated terminating resistance. 

Ip = Primary (Sense) Current 
RY = Terminating Resistance 
VOUT = Ip (RY) 

CURRENT SENSE 
TRANSFORMER 
WITH PRIMARY 

vEOl1 

Part Schematic Secondary 
Number Figure Turns 

NP-4944 1A 50 
NP-4945 1A 100 
NP-4946 1A 200 
NP-4947 1A 300 
NP-4948 1B 50CT 
NP-4949 1B 100 CT 
NP-4950 1B 200CT 
NP-4951 1B 300CT 

NOTES: 1) Electrical specifications are at 25°C. 

Ns 

j' ~'1E ... .., '''''''' OO~~"~ 0,25 . 

,. ·'1 . , 
NP.XXXX. .7!!!!.MAX .~ 

DA.'re CODE 17,78 12,70 
~ 5 --1 5 20 

I .900, MAX J -.J.~ MA;I I .~ 
22,86' 17,78 ~~~ MIN. 17,78 

4,32 # 20 AWG TIN PLATED COPPER PINS 

NOTES: 1) Dimensions are In In~~s :~~X/2~1O 
2)~~rg~Ft~~~ ,;g~~r~ctl6n with terminal pins for printed 

3) Dielectric strength: 37g0 VOM' PRlto SEC. 
4! Frequency range: 10 KHZ plus 
5 Designed for switching power supply application 

Secondary Test Secondary DCR Primary 
Inductance volta~e 

(mHMin.) @ 15.7 KHZ 
(3-5) Ohms 

Max. 
Unipolar 

Amp ,.sec. (Max.) 

5.0 0.5 0.70 150 
20.0 1.0 1.40 300 
80.0 2.0 4.50 600 

180.0 3.0 11.00 900 
5.0 0.5 0.70 150 

20.0 1.0 1.40 300 
80.0 2.0 4.50 600 

180.0 3.0 11.00 900 

5) VOUT = Ip (RY) 
Ns 

Terminatln~ 
Resistance ( ) 

5011 
10011 
20011 

5011 
10011 
20011 

SCHEMATIC 

JIC 
FIG. tA 

FIG.1B 

Terminating 
Resistance 

RY Ohms (Nom.) 

50 
100 
200 
300 
50 

100 
200 
300 

2) Amp-micro second (A J.<5EC) rating of primary equals Volts- Micro Second (V J.<5EC) rating of 
secondary when secondary is terminated in rated resistance 

3) Maximum operating temperature 130"C 
Ip = Primary current 
TT = Terminating Resistance 
Ns = Secondary Turns 4) Peak sense current = 20 A maX. @ 40% duty cycle 

For manufacture.rs' sales offices, see yellow pages 



TOROID POWER 
INDUCTOR 

Pockoge A 8 C 0 E 

1.2.0 0.60 DADO 0.800 0.45 
I - - -

30,48 15,24 10,16 20,32 11,43 

1\ 1.44 0.80 0.600 0.900 0.70 
2 - - -

, 36,58 20,32 15.24 22,86 17,78 

1.60 0.60 0.600 0.900 0.70 
3 - - - -

40,64 20,32 15,24 22,86 17,78 

1.95 0.91 0.700 1.200 0.90 
4 - - - - -

49,53 23,11 17,78 30,48 22,86 

2.30 1.11 0.900 1.500 1.00 
5 - - - - -

58,42 28,19 22,86 38,ID 25,40 

F G 

0.20 0.015 

5,OB 0.38 

0.20 0.03 - -
5.OB 0.76 

0.20 0.03 - -
5.08 0.76 

0.20 0.03 - -
5.08 0.76 

0.20 0.03 - -
5.08 0.76 

NOTES. I) Dimensions are in Incheslmm 3) Semi-<llcopsukIled construction 

H 

1.20 -
30,48 

1.44 -
36.58 

1.72 -
43,69 

2.00 -
50,80 

2.30 -
58,42 

2) Monufllctured to operole at 13O'Cmo< (Ambient + ~se) 4) 2:1 inducIJnceswing from zero to mo< current 

NOTES: I) Eleclricol reqtJirernents ore at 25'C. 

Indue· 
Ionce Port 

Number wi~ No 
D.C. Bios 
(,LH Min.) 

Np·6000 40.0 

Np·6001 74.0 

NP·6002 115.0 

NP-6003 27.0 

Np·6004 46.0 

NP-6005 90.0 

NP-6006 165.0 

Np·6007 275.0 

Np·6008 . 64.0 

Np·6009 97.0 

Test level 
Volts RMS 
@ 15.75 

kHz 

I.ID 

2.20 

3.90 

0.60 

.LID 

1.70 

3.20 

5.70 

0.85 

1.50 

/ 
I 

I 
I I 
I I 
I \ 

\ \.. 
\ 

" ...... -

Indue· 
tonce@ 

Rated 
D.C. 

Currenl 
(,LH Min.) 

17.0 

31.0 

60.0 

14.0 

23.0 

43.0 

78.0 

144.0 

32.0 

52.0 

H 
MAX. 

Rated 
D.C. Cunent 

(Amps.) 

17.0 

16.0 

16.0 

10.0 

11.0 

10.0 

10.0 

10.0 

6.5 

7.0 

D.C. 
Resis· 
Ionce 

(Ohms 
Max.) 

0.0065 

0.0092 

0.012 

0.009 

0.012 

0.018 

0.015 

0.032 

0.025 

0.032 

Pockage 
lead MIN. Rated E.T. 

io.(lnches En"'llY CI·pS) 
Oesig· ± .005 Storage 
notion --

vw) 20 40 
kHz kHz 

3 0.081 2460 190 130 

4 O.OBI 4100 290 200 

5 0.081 7700 390 270 

I 0.057 700 135 95 

2 0.057 1400 170 120 

3 0.057 2150 280 195 

4 0.057 3900 430 300 

5 0.057 7200 570 400 

I 0.040 675 200 140 

2 0.040 1275 230 160 

2) Nominal inductance swing from zero to mOl Rated cunant g~ improved prolection against currenf discontinumes of light 
Np·60ID 185.0 2.40 98.0. 6.0 0.048 3 0.040 1765 400 280 

Np·6011 330.0 4.60 175.0 6.0 0.068 4 0.040 3150 620 415 
loading. LIZ l = Inductance in microhenr", 

3) Energy storage = '2 (p.J) I = D.C. currenl amps 

LAMINATED OUTPUT 
INDUCTORS 

SCHEMATIC 

\ 
Port A B C D' E Number 

:~:::~: 1.50 1.12 1.25 2.13 1.76 - - - - -
38,10 28,45 31,75 54,10 44,70 

NP-62OB 

I;; 
1.72 1.37 1.47 2.42 2.00 - - - -

43,69 34,80 37,34 61,47 50,80 '\ 
NP-6209 

~ 2.00 1.56 1.69 2.88 2.38 - - - -
~ 

50,80 39,62 42,93 73,15 80,45 

~ 2.37 1.81 2.03 3.31 2.83. 

~ 
- -

80,20 45,97 51,56 84,07 71,88 
NP-6211 

. Inches ±.01 0 
NmES: I) Dimensions are in Millimelers ± 0.25 

2) Sup~ied withoul sleeving or ierminot. Both items are ovoiloble as oplions. 

ENDS TINNED 
3/8" MINIMUM 

j 

l 
\f lead 

Size 

0.65 2 x 16 Awg 
- 18 Awg 16,51 

21 Awg 

0.81 4 x 16 Awg 
- 2 x 18 Awg 20,57 

18 Awg 

0.85 
lOx 18Awg 

- 6x20Awg 21,59 
2x 18 Awg 

1.1'0 
15x16Awg 

- 5x 16 Awg 27,94 
2 x 15 Awg 

Np·6012 600.0 8.50 335.0 6.0 0.095 

TWISTED LEAD WIRES APPROX. 3 TWISTS PER INCH 

\ x·~ I 
Xu 0 

5 

A 
MAX. 

0.040 

~ 

L ~ 

6030 840 560 

~ 

D ;~ 11 
JJ~ + 1.0 B 

- 0 MAX. ~ .187 DIA. HOLE (2) LM~X~ 6.0 

Effective Test Roled D.C.R Max. Rated MIN. 
Port Inductorrce Voltage D.C. CUrient (Ohms E.T. T'm~ Rise Energy 

Number 
(,LH ~ ~~~) 01 (Amps) Max.) 0ip.S) 

(Oeg. Storage 
20 kHz Cent.) (p.J) 

NP-6200 65 0.40 12.5 0.0130 85 40 4550 

Np·6201 32 0.40 25.0 0.0050 85 40 9000 

Np·6202 19 0.40 50.0 0.0025 85 80 21375 

NP-6203 8 0.40 100.0 0.0009 85 60 36000 

Np·6204 590 1.00 4.0 0.100 255 40 4240 

NP-6205 275 1.00 8.0 0.035 255 40 7900 

Np·6206 155 1.00 15.0 0.015 255 50 15650 

Np·6207 80 1.00 27.0 0.0056 255 50 26225 

NP-6206 2350 2.00 2.0 Q.400 510 40 4225 

NP-6209 1100 2.00 4.0 0.135 510 40 7900 

Np·6210 590 2.00 7.5 0.052 510 50 14900 

NP-6211 310 2.00 14.0 0.020 510 50 27300 

NOTES: 1) Electrical specmcations are at 25'C. Lt2 
l = Inductance in microhenries I = D.C. current in amps 2) Energy storage = 2' !J<J) 

EEM 1985 For manufacturers' sales offices, see yellow pages 



5600 TRANSFORMERS 5600 

WIDEBAND BALUN TRANSFORMERS Worth Hills 
I 

APPLICATIONS Baluns, consisting of one unbalanced primary and one DC:is~late~ cen
ter-tapped balanced secondary winding, transfer power bl-dlrectlonally 
and are matched in both directions. • Impedance matching between balanced and unbalanced circuits 

North Hills' baluns are precision-engineered for low insertion and 
return losses. Bandwidths extend from low-frequency cut-off (LCo), where 
response is down no more than 3 dB with respect to that at mid-band to 
high-frequency cut-off (HCQ), where the VSWR does not exceed 1.25. 
Mid-band insertion loss < 0.5 dB. 
LOW POWER SERIES (1 W) 

Extendad Video Medium Radio 
Series Video Frequency Frequency Frequency 

Cases PB LA, LB BA, BB BA, BB, HB 
LCO 20 Hz 1 kHz 10 kHz 100 kHz 
Impedance Type HCO Type HCO Type HCO Type HCO 
Unb. Bal. No. MHz No. MHz No. MHz No. MHz 

50 0014 6 0009 25 0010 80 0001 125 
75 0113 6 0104 25 0111 80 0101 125 
90 0203 20 0202 60 0200 125 

50 100 0315 0311 20 0301 60 0300 100 
124 0316 6 0306 20 0302 60 0307 100 
135 0303 18 0312 60 0310 100 
150 0415 15 0401 60 0400 100 
200 0522 4 0511 15 0520 60 0500 100 
300 0517 12 0521 50 0501 100 
450 0603 10 0602 40 0600 65 
600 0706 8 0703 32 0700 65 
800 0802 7 0801 25 0800 60 . 1200 0904 6 0902 15 0900 30 
50 1003 6 1002 25 1001 60 1000 100 
75 1111 6 1102 25 1112 60 1100 100 
90 1202 20 1201 60 1200 100 

100 1314 20 1310 60 1300 100 
110 1307 6 1318 20 1319 60 1320 100 
124 1309 10 1301 20 1311 60 1302 100 
135 1312 20 1315 60 1317 100 

75 150 1408 6 1404 16 1405 60 1400 100 
200 1516 15 1513 60 1500 100 
300 1520 4 1502 15 1514 60 1501 100 
450 1602 12 1601 40 1600 60 
600 1704 10 1707 32 1700 60 
800 1802 10 1801 20 1800 30 

1200 1902 9 1905 15 1900 30 
1875 1903 6 1901 8 1906 15 

HIGH POWER SERIES 
Power Level 10W 25W 25W 100 W 1 kW 

Cases HB BA, BB BA, BB BA, BB KA 
MHz Range .1-30 .1-30 30-80 .5-30 2-32 

Unb./Bal. (0) Type No. Type No. Type No. Type No. Type No. 
50:50 0008 0011 0012 0013 
50:75 0108 0109 0106 0105 0107 
50:100 0309 0308 0300 0304 0314 
50:150 0406 0402 0403 0404 0407 
50:200 0519 0512 0507 0516 0515 
50:300 0514 0518 0506 0513 
50:450 0604 0605 0606 0601 
50:600 0705 0701 0704 0702 
75:75 1105 1110 1118 1108 
75:100 1306 1304 1303 1305 1316 
75:150 1406 1401 1402 1403 1407 
75:200 1517 1519 1512 1518 
75:300 1515 1510 1509 1505 1511 
75:450 1603 1604 1605 1606 
75:600 1709 1703 1708 1705 

SUBMINIATURE SERIES 
Power level O.5W-2W 

Case NA 
Bandwidth (MHz) 0.1-300 

In/Out (0) Type No. Characteristics 
50:50 0003 Unbalanced to unbalanced, phase reversing, DC 
75:75 1106 coupled 
90:90 2200 
50:50 0007 Unbalanced to unbalanced, phase reversing, DC 
75:75- 1107 Isolated 
90:90 2201 
50:12.5 0002 Unbalanced to unbalanced, non-inverting, DC 
50:200 0508 coupled 
75:300 1506 
50:50 0004 Unbalanced to unba lanced, DC coupled 
50:200 0509 
75:75 1101 
75:300 1507 

100:100 2202 

~~~gg ~~~~ Balanced to balanced, DC coupled 

FOR MORE INFORMATION, PLEASE CALL OR_ WRITE SALES ENGINEERING AT: 

• Measurement! test system load matching 
• Computer Local Area Network 
• Cable impedance matching 
• Antenna coupling 
• DC isolation and common-mode noise rejection 

FEATURES 
• Extremely wide, flat frequency response 
• Broadest selection of products available from stock 
• 120 dB isolation at power frequencies 
• Low VSWR « 1.25) and flat loss « 0.5 dB) 

CASE STYLES 

CC 

PA 

~-.-~ 
NA 

(NOT TO 
SCALE) 

OVERAU DIMENSIONS (INCHES) 
INCLUDES CONNECTORS 

Case l 

BA 2.3 
BB I 2.6 
CC 3.5 
HB 0.9 
JA 1.7 
JB 2.0 
JC 2.3 
JD 2.0 
KA 5.4 
LA 2.9 
LB 3.2 
NA 0.6 
PA 3.0 
PB 3.0 

KA 

HB 

W 

1.3 
1.3 
1.7 
0.9 
0.8 
0.8 
0.8 
0.8 
4.6 
1.7 
1.7 
0.6 
4.0 
3.6 

N~ Wot1h Hills CEJectronics, INC. 

LB 

RB 

H 

1.2 
1.2 
1.6 
0.7 
0.8 
0.8 
0.8 
0.8 
5_5 
1.3 
1.3 
0.4 
2.0 
2.0 

1 ALEXANDER PLACE, GLEN COVE, NY 11542-3796 I TELEX: 46-6886 I TEL. (516) 671-5700 

A-2208 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

WIDEBAND ISOLATION TRANSFORMERS Worth Hills 
UNBALANCED TO UNBALANCED TRANSFORMERS FOR 
COAXIAL SYSTEMS 

Type No. Impedance Ohms Bandwidth 

0017·CC 50:50 10Hz- 5MHz 
0016-PA 50:50 20 Hz- 20 MHz 
0005-CC 50:50 1 kHz-25 MHz 

1121-TC 75:75 3.5 Hz- 8 MHz 
1117·CC 75:75 
1116-PA 75:75 
1103-CC 75:75 

0112·CC 50:75 

10 kV ISOLATION TRANSFORMERS FOR 
PUBLIC UTILITY DATA TRANSMISSION 

Type No. Impedance Ohms 

10 Hz- 5 MHz 
20 Hz-20 MHz 
1 kHz-25 MHz 

1 kHz-25 MHZ 

Bandwidth 
ll1S-CO 
1313-CO 

75 Unb.: 75 Unb. 
75 Unb.: 124 Bal. 

0.5 kHz - 8 MHz 
0.5 kHz - 8 MHz 

HUM BUCKING TRANSFORMERS 
• Flat response down to dc 
• Ultra-wide bandwidths 

Im&edance Isolation 
1'JJIe No. hms Bandwidlll aUO Hz 
oo19-PA 50:50 de-20 MHz 50 dB 
oo20-CC 50:50 de-25 MHz 40 dB 
1119-PA 75:75 dc-20 MHz 50 dB 
1120-CC 75:75 de -25 MHz 40dB 

CALL US ABOUT YOUR 
SPECIAL APPLICATIONS OR 

WRITE FOR OUR FULL CATALOG 

APPLICATIONS 
• Studio and remote video lines 
• Security systems/ CCTV 
• Industrial process control systems 
• Computer data lines 
• Loca I Area Networks 
• Medical equipment 

FEATURES 
• Eliminates data/video transmission line problems due to: 

- induced common-mode noise (hum) 
- differences in ground potentials 

• Extremely wide bandwidth 
• Insulated BNC connectors standard 
• 120 dB isolation at power frequencies 
• 500 Vrms withstanding voltage, winding to winding to case 
• Flat frequency and linear phase response 

CASE STYLES 

PA 
CC 

: 
FULL LINE OF MIL·1553 
DATA BUS COUPLERS 

CUSTOM 
IN-LINE UNIT 

WIDEBAND COAXIAL IMPEDANCE ADAPTERS Worth Hills 
50 Ohms 75 hms 90 Ohms Bandwidth 

Imp. Ratio Madel No. M F M F M F (MHz) 

0102-JA · · .05-300 
0102·JB · • .05-300 

0102·JC · · .05-300 
50:75 0102-JO · · .05·300 

0114-JA · · 5-1000 
0114-JB · · 5-1000 

0114-JC · · 5'1000 
0114-JO · · ~ 5-1000 

0201·JA · · .05·300 
50:90 0201-JB · · .05-300 

0201-JC · · .05-300 
0201·JO · · .05-300 

1203-JA • · .2-300 
75:90 - 1203-J8 · · .2-300 

1203-JC · · .2-300 
1203-JD · · .2-300 

SPECIAL IBM CABLING SYSTEM BALUNS 

6\O~ 
FOR MORE INFORMATION, PLEASE CALL OR WRITE SALES ENGINEERING AT: 

APPLICATIONS 
Low insertion loss interconnection of coaxial cables of different 
impedances: 
• Data transmission cabling/LANs 
• Communications systems 
• Testl measurement instrumentation 
FEATURES 
• Small size 
• Standard BNC conectors in any combination of male/female 
• Bi-directional matching and power transfer 
• 5-Watt power capacity 
• Phase reversing available 
• Special 93:124 ohm models available for telecommunication/data 

line interfacing 

CASE STYLES 

JA 

JD 

N~ GNoflh Hills C£lectronics, INC 
1 ALEXANDER PLACE, GLEN COVE, NY 11542-37961 TELEX: 46-6886 1 TEl. (516) 671-5700 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2209 



5600 TRANSFORMERS 5600 

WIDEBAND POWER DIVIDERS/COMBINERS, 
HYBRID TRANSFORMERS, & TERMINATIONS Worth Hills 
POWER DIVIDERS/COMBINERS 
0.2 - 110 and 30 - 225 MHz 
2, 4, and a-way 
50 and 75 ohms 

Series 01 and 10 Power Dividers are designed for low power applications 
in the 0.2 to 110 and 30 to 225 MHz frequency ranges. . 
Hybrid Junction Techniques are employed to assure superior isolation and 
minimal insertion loss. VSWR is optimized at all ports. 
50 and 75 ohm impedances are standard. Other impedances available on 
special order. 

Model 

Impedance (0) 
Frequency Range (MHz) 
Insertion Loss (dB) 
Isolation (dB min) 
Amplitude Balance 

(±dB) 
1.0 2.0 Phase Balance (± 0) 

Input VSWR 
0.5 
1.1 
5 

RA 
50 

2.0 
1:25 

3 
RA 
50 

1.1 1.25 
Input Power (watts) 
Case·Style 
Weight (gm) 

HYBRID TRANSFORMERS. 

SUM & DIFFERENCE 
(4-port) 

A 

5 
RB 
65 

DIFFERENCE DIVIDER 
(3·port) 

3 
RB 
65 

A-B A+B ::[},-, 
FIG. 1 FIG. 2 

B 

SOD 750 Port Impedance 
TJPe 50·212RE I 75·212RE 

Frequency Range 0.2 ·110 MHz 
Insertion Loss 1 dB max 

FIG. 1 Isolation 30 dB min 
Ampl itude Balance ±.3 dB 
Phase Ba lance 10 max 
VSWR 1.20 max 
P4wer 0.5 watt max 

Port Impedance 500 75!l 
Type 50·221RA I 75·221RA 

Frequency Range 
FIG. 2 Insertion Loss 

Isolation 
Null 
VSWR 
Power 

TERMINATIONS 
Model Impedance 

R50·101 50 {} 
R75·101 75 {} 

Frequency Range 

DC -1 GHz 
DC·1 GHz 

.2 ·110 MHz 
1 dB max 
30 dB min 
40 dB min 
1.20 max 
0.5 watt max 

VSWR 

1.06 max. 
1.06 max. 

Connector 

BNC Male 
BNCMale 

0.5 2.0 
1.1 1.25 
5 3 
SA SA 
160 160 

CASE STYLES 

q ® P .~3 
RE 

BNC Connectors are standard. Other connectors available on special order. 
Stud mounting standard. 

Different case styles, including printed circuit types with solder termi· 
nals, available on special order. 

SPECIAL UNITS - 10 Hz to 1 GHz 

In addition to our standard lines, North Hills custom designs to 
specific requirements. Examples oUhese include: 
• Active unity - or high·gain power splitters, adders and com· 

biners. 
• High power dividers. 
• Resistive dividers from dc to 500 MHz 
• Power dividers for video applications with response down to 

1 kHz. 
• Non·standard impedances. 

N~ Worth Hills ~lectronics, INC. 
1 ALEXANDER PLACE, GLEN COVE, NY 11542·3796 / TELEX: 46-6886 / TEL. (516) 671-5700 

A·2210 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

DU\!!Dn ••• the source for 
industrial and electronic 
transformers FS~~~!~!!~h!~ ~n~~~n!~~S 

Heating transformers for 
resistance and induction furnaces 

Current limiting reactors 

Oil-filled, high voltage 
Transformer/Rectifier Sets 

High power and high current 
water cooled transformers 

15 KV Class, 3,000 KVA-equivalent 
multiple-tapped oil-filled transformer 

in the forefront of transformer design 
and manufacture. 

High voltage, high frequency and high 
current transformers are particular 
strengths at NWL - whether for proto
type, standard or special applications. 

There's anotl'!er reason you should look 
to NWL for solutions to Jour specific 
transformer problems. We've never 
hesitated to tackle· the tough design 
problems head-on. In fact, NWL's 
technological superiority is a recognized 
fact In the precipitator, fumaf;e, 
desalting, nuclear, and other fields 
requiring high technology. 

DU\!!Dn ••• the 
source for: 
TRANSFORMERS • Furnace • 
Filament. Heating • Lighting 
• SCR Controls • Plate • High 
Frequency • Instrument • Phase 
Changing • Welding • High Voltage 
• Testing • High Reactance 
• Output • Constant Voltage 
PLUS • Saturable Core Reactors • 
Chokes • Packaged Controls • AC 
Reactors • Air Core Reactors 

MANUFACTURING RANGE 
Up to 200 KV 

1 rna to 50.000 AM P 
4 Hz to 50 kHz 

1 VA to 6,000 KVA 
Dry, Oil-Filled, Silicone Fluid-Filled, 

Water Cooled, and Epoxy Cast Units 
Available. 

DU~nTRANSFORMERS 
Rising Sun Road. P.O. Box 358 

Bordentown, N.J. 08505 
(609) 298-7300 • TWX: 510-685-3645 

Call US for quote or specs 
NWL also designs and manufactures custom built 
AC/DC power supplies, laboratory and industrial types. 
See our ad under DC POWER SOURCES. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2211 



5600 TRANSF-ORMERS 5600 

Q~L ... Rm SCHOO" LANE, PH'U.'PSOURG, NJ _. 

, 1 :~rR'Es INC. 
• (201) 454-2800 • TWX 510-235-2920 

~USTOMMILITARY 
INDUSTRIAL HIGH-TECH \ . . . 

T\RANSFORMERS 

A Encapsulated C-Core MIL-T-27 Grade 5 
Transformer utilizing silas tic compound 

B Grade 5 Encapsulated' 
Transformers 

Computer and Computer Peripheral 
Transformers 

Grade 4 Hermetically 
Sealed Transformers 

IF YOUR MAGNETICS 
APPLICATIONS INCLUDE: 

MILITARY 
• Ground Communications 
• Airborne Communications 
• Electronic Counter Measures 
• Sonar 
• Secure Communications 
• Space Applications 

INDUSTRIAL 
• Computer 
• Computer Peripheral 
• Industrial Control Equipment 
• High-rei Power Supply 
• Satellite Communications 
• Local Area Networking 

OPT Industries is ready to serve you with its experi
enced engineering and manufacturing staff: Modern 
facilities having the latest manufacturing and test 
equipment, are supported by our engineering staff 
utilizing CAD optimization techniques combined 
with the experience acquired as a result of approxi
mately 3500 prior designs. Our experience in de
signing product to meet the requirements of MIL
T-27, MIL-STD-981, UL/CSA and VDE specifica
tions are your assets. 

OPT specializes in designing and building both 
low and high frequency transformers for severe en
vironmental and 'service applications utilizing state 
of the art polymer and silastic encapsulating/pot
ting materials technology. 

A-2212 For manufacturers' sales offices, see yellow pages 



5600 TRANSFORMERS 

TTC SERIES 
COUPLING TRANSFORMERS - HYBRID TRANSFORMERS - HOLOING COILS 

The TTC SERIES has been developed to meet telephone interconnect. coupling. matching and bridging require
ments for use in voice. instrumentation and modem applications. This series meets FCC PART 68 requirements. 

~" «~~h'0 

.~v", 

For Details See A-2214 & A-2215 

For Details See A-2216 

DP SERIES 
ENCAPSULATED AUOIO TRANSFORMERS 

The DP SERIES is cost effective for applications involving severe environments. 
This series is tested to the requirements of MIL-T -27 and several 

part numbers meet FCC PART 68. 

3-FLANGE BOBBIN POWER TRANSFORMERS B ~ 
UL CLASS B INSULATION SYSTEM ® .... 

UL CLASS II & CLASS III TRANSFORMERS - FILE#E95844 
UL GENERAL PURPOSE TRANSFORMERS- FILE #E91239 

the 3F SERIES offers 2500\/ RMS dielectric breakdown testing 
Dr Details See A-2219 primary-to-secondary (side-by-side winding type). 

For Detalll See A-221B 

PEP SERIES 
UL-1411 RECOGNIZED POWER TRANSFORMERS 

This series complies with the safety requirements of most 
WORLDWIDE AGENCIES (UL. CSA. Europe-IEC 65 and 

Japan-MITI) including 4000V RMS dielectric 
breakdown testing primary-to-secondary. 

STT SERIES 

FILE NUMBER 
E59673 

TAM RADIO 

ENCAPSULATED SCR AND TRIAC TRIGGER TRANSFORMERS 
The STT SERIES provides line isolation in SCR and Triac controlled circuits. 

STT TRIGGER transformers pass 2600V RMS dielectric breakdown testing and 
are completely encapsulated for applications involving severe environments. 

POWER AND NOISE ABSORBING INDUCTORS 
The SKC SERIES of toroidal power inductors are gapped for energy storage 

circuits with DC ratings from 5 to 50A DC. 
The SKL SERIES is functionally gapped for circuits requiring 

high "L" at low DC amps and nominal "L" at rated DC amps. 
The SKP SERIES is designed on powered iron toroidal cores for 

For Details See A-1265 RFI and EMI filtering and noise absorbing applications. 

For Details See A-2217 & 0-1742 

WALL PLUG-IN AC TO DC POWER SOURCES 
This series of wall plug-in AC-to-DC battery chargers. 
battery eliminators and power supplies are available 

in a complete variety of input plug-in styles and 
comply with worldwide safety agency requirements. 

AC-ta-AC Wall Plug-in 
Transformers Are Available 

® 
FILE NUMBERS 
Ul E82180 

CSA lR36236 
VDe F-7969-331 

TAMRAOIO 

PROFESSIONAL AUOIO TRANSFORMER SERIES 
This series is widely used in high performance applications and meets 

most requirements of communications. broadcasting. recording and 
measuring apparatus. Available in solder lug. lead and printed 
circuit mounting styles; these transformers are metal cased. 

Several part numbers are electrostatic and MU-metal shielded. 

ATT SERIES 
AUOIO TRANSFORMERS 

These cost effective. volume produced transformers are available 
for impedance matching circuits and sound distribution systems. 
They are ava.ilable as printed circuit. solder lug and lead styles. 

Quality magnetic components at competitive prices •.• including COILS, POWER & 
AUOIO TRANSFORMERS, INDUCTORS, PULSE TRANSFORMERS, NOISE SUPPRES
SION COILS, DC-DC CONVERTER TRANSFORMERS, PLUG-IN BATTERY CHARGERS 
and SWITCH-MODE POWER SUPPLY TRANSFORMERS & INDUCTORS. Our diversifiad 
manufacturing facilities are located In Taiwan, MalaYSia and Japan. For details on stand
ard and special requirement products, pricing and delivery-contact our headquarters. 

5600 

Small Size ......... 0.310" x 0.410" X 0.465" 
Gold Plated Leads ................ 0.020" Nickel 
Response ............. ±2dB. 300 Hzto 100 KHz 
Impedance Range ............. 3.2 to 200K Ohms 

Meets Requirements of MIL-T-27 as TF5S21ZZ 

TRANSFORMERS-MET SERIES 
PART MATCHING IMPEDANCE DCMA (Max) 
NO. Primary Secondary Primary 

MET-Ol 200KCT lKCT 0 
MET-02 100KCT lKCT 0 
MET-03 50KCT lKCT 0 
MET-04 50K lKCT or 250' 0 
MET-05 25KCT lKCT 0.5 
MET-06 25K lKCT or 250· 0.25 
MET-07 25KCT 600CT 0.5 
MET-08 20KCT BOOCT 05 
MET-DB 10KCT 10KCT 1.0 
MET-l 0 10KCT 4KCT 1.0 

MET-II 10KCT 2KCT 1.0 
MET-12 10K 2KCT or 500' 0.5 
MET-13 10KCT 1.5KCT 1.0 
MET-14 10KCT 1.2KCT 1.0 
MET-15 10K 1.2KCT or 300· 0.5 
MET-16 10KCT 600CT 1.0 
MET-17 10KCT 500CT.. 1.0 
MET-18 10KCT 4.0 1.0 
MET-19 10K 3.2 0.5 
MET-20 BKCT 3.2 1.0 

MET-21 5KCT 2KCT 1.0 
MET-22 2.5KCT 2.5KCT 1.0 
MET-23 1.6KCT 3.2 2.5 
MET-24 1.5KCT 600 3.0 
MET-25 1.2KCT 3.2 3.0 
MET-26 1KCT 1KCT 3.0 
MET-27 1KCT 600CT 3.0 
MET-28 1K 50 3.0 
MET-29+ 900CT 600 3.0 
MET-3~ BOOCT 3.2 3.0 

MET-31 600CT 600CT 3.0 
MET-32 + 600 600CT or 150· 3.0 
MET-33 600CT 250CT 3.0 
MET-34 600CT 12 4.5 
MET-35 600CT B 4.5 
MET-36 600CT 3.2 4.5 
MET-37 SODer 600 3.0 
MET-3S 500 500CT or 125· 3.0 
MET-39 500 50 3.0 
MET-40 320CT 3.2 6.0 

MET-41 aOOCT 600 7.0 
MET-42 150 12 10.0 
MET-43 120CT 3.2 10.0 
MET-44 300CT 12.0 7.0 
MET-45 10K 10KeT or 2.5K· 1.0 
MET-46 + 600 600 3.0 
MET-48 200K lK 0 

METC-99 Mu-Metal MagnetiC Shield 

• As parallel or split winding conneclion 
+Meets FCC PART 68 requiremenls and 1000V RMS Prll0 

Sec Hipot Test 

INDUCTORS-MEl SERIES 
PART INDUCTANCE OCR DCMA NO. Hy@ 300Hz ohms 
MEI-Ol 6 at 15V 1800 2.0 
MEI-02 3.5 at 5V 1200 2.0 
MEI-03 1.25 at 3V lBO 2.0 
MEI·04 0.3 at 3V 40 4.0 
MEI-05 0.1 al 3V 15 5.0 

EEM 1985 For manufacturers' sales offices. see yellow pages 



5600 TRANSFORMERS 5600 

TTC SERIES - MEETS FCC PART 68 FOR TELECOMMUNICATION APPLICATIONS 
COUPLING TRANSFORMERS . HYBRID TRANSFORMERS . HOLDING COILS 

DIMENSIONS MM 

14.5+ 1 

~I ~~ 
.~ 

¢O.6 ~ 

7.87 MAX 

FIG. 1 

;+.. 

(6) (51 (4( 

FIG. 2 

3 t Q3 3+0.3 

FIG. 3 

FIG.7H 

SCHEMATIC DIAGRAMS FIG. 6 

AJ\,I[ BJIIE C311C D311E 

EJII~ F~\\[ GJII HslI 
::I [ JE: 

I~II~ JJillC 
::J r: 

K:") [ 
L 

~L: JE: ,I, :1 E: 

~
19.5" ~ 

. '" 

¢O.8 ~ 

(6) (51 (4) FIG. 7H 
- -

PAN-MAGNt:TICS INTt:RNATIONAL, INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746 • (213) 532-1790· TELEX: 664759 (PAN-MAG CRSN) 
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5600 TRANSFORMERS 5600 

TTC SERIES - MEETS FCC PART 68 FOR TELECOMMUNICATION APPLICATIONS 
\ COUPLING TRANSFORMERS . HYBRID TRANSFORMERS . HOLDING COILS 
>----

FIG. RM5 

11.4 

-.---l 
2.0 ----,-

I '''j.L.L 
I (~r~-i~,; ! : 
1'1 I ! 1',--,1 

L l'~' I I j;i 
2.5~ MM I 1 ~\! I bJ : 

r ~ : ,l;_~~: : 
• Holes for bobbin pins 
o Holes for clip pins FIG. G5 & G7 

PAN -IVIAGNt:TICS INTt:KNATIONAL1 INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746· (213) 532-1790 • TELEX: 664759 (PAN-MAG CRSN) 
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5600 TRANSFORMERS 5600 

STT SERIES 
ENCAPSULATED SCR " TRIAC TRIGGER TRANSFORMERS 

The STT SERIES TRIGGER TRANSFORMERS are designed for low cost source isolation in half and 
full wave SCR or TRIAC controlcircuils. The STT TRIGGER TRANSFORMERS are encapsulated for 
environmental protection and pass 2600 V RMS dielectric breakdown testing. 

WOG. ' D.C.R.' 

tl ,968UIMENSlo.NS IN , 24,6 
,600 INCH 
15,24 MM 

, -+ 
PART TURNS PRIMARY LEAKAGE E.T. 

NUMBER RATIO "L" MH "L" "H "e" PF V·"SEC o.H!ttS (Mix. 

STT·lo.l 1:1 >1.0. < 15 80. > 90 2.5/2.5 ; 
STT·l02 1:1 > 5.0. < 50. '80 >200 5:0./5.0. , 
STT·l03 1:1 >10..0. <100. 80 >280. 7.0./7.0. 
STT·l04 1:1:1 > 1.0. < 25 80 > 90. 2.5/2.512.5 
STT·l05 1:1:1 > 5.0. <10.0. 80. >20.0. 5.0./5.0./5.0 
STT·l06 1:1:1 >10..0. <20.0. 80. >280. 7.0.17.0.17.0. 
STT·l07 2:1 > 1.0. < 20. 80. > 90 2.5/1.5 
STT·l08 2:1 > 5.0. < 60. 80. >200 5.0.12.5 
STT·l09 2:1 >10.0. <130. 80. >280 7.0./3.5 
STT·ll0 2:1:1 > 1.0. < 3D 80. >90 2.5/1.5/1.5 
STT·lll 2:1:1 > 5.0. <130. ,80. >20.0. 5,0.12.512.5 
STT·112 2:1:1 >10..0. <20.0. 80. >280. 7.0./3;5/3.5 

DP SERIES ENCAPSULATED AUDIO TRANSFORMERS 

DIA. 
NO. 

1 
1 
1 
2 
2 
2 
1 
1 
1 
2 
2 
2 

" '" '" 0' .... "'I .... ,-t-- - 0 N ~ a) 
N Lf)..... ~ ...... .-

+ + t t 

DIAGRAM 1 

.775 
MAX. HT. = 1'9.7 

DIAGRAM 2 

~~ . ~~~ 
2 4 2 4 6 

The DP SERIES of encapsulated audio transformers are cost effective for applications involving severe environments. Completely encapsulated, these small 
audio transformers eliminate environmental and board washing problems aSSOCiated with open style transformers, The environmental quality of the DP 
SERIES is established through testing for humidity, immersion, solvent resistance and temperature cycling to the exacting reqirements of MIL-T-27. 
Several part' numbers meet the requirements of FCC PART 68 for telephone or modem applications, All DP SERIES audio transformers have frequency 
response characteristics within ± 2dB from 20.0. Hz to 20. KHz, 

EI 19 DP SERIES 

+ Meets requirements of 
FCC PART 68 

"Insertion loss 0.9db typical 
and frequency response 
±O, tdb, 300 to 3400 Hz and 
with electrostatic shield, 

EI 28 DP SERIES 

PART IMPEDANCE (0) 
,NUMBER PRI SEC 

OP·lo.l+ 600CT 60DCT 
Op·l03 6DOCT 1.2KCT 
OP·l05+ 4KCT 6DOCT 
Dp·l07 300. 600CT 
Op·l08+ 600. 600CT 
OP·111 lK 2KCT 
OP·114 2,5K 2.5KCT 
OP·116 4K 2KCT 
OP·118 8K 2KCT 
OP·119 10K 60DCT 
OP·122 lDK lDKeT 
OP·124 20K 4KCT 
OP·126 lKCT 8 
Op·128 + 600 6ODCTx2 
OP·129 + " 600CT 60DCT 

PART IMPEDANCE (0) 
NUMBER PRI SEC 

OP·204+ 60.0 6DOCT 
OP·2O.8 4K 2KCT 
011·210. 20DCT 4,8,16 
Op·214 6DDCT 4,8,16 
OP·220 UK 60.0./150. 
OP·222+ 50.0./125 50.0./125 
OP·222~ 
Op·225+ 
Op·226+ 

60.0./150. 

39. 
10 

4K/lK 
60.0. 

FIGUREA 

60.0./150. 
60.0./150. 

6DDCTx2 

O.C.R. (0) 
PRI SEC 

38 48 
38 84 
277 35 
19 48 
38 48 
53 152 

,172 220. 
277 160 
SOD 143 
370 90 
695 900 
190.0 305 

55 0,62 
37 42x2 
26 34 

O.C.~. (0) 
PRI SEC 

36 J 50. 
250 145 
10 0..4, 0,5, 0..7 
32 0..4, D,~, 0..7 
72 19x2 

19x2 22x2 
19x2 22)(,2 
63x2 20.><2 

41 36x2 

FIGUREB 

LEVEL OCMA REFER 
(MAX.) (MAX.) FIG OIA 
15dbm 5 A 1 
15dbm 5 A 1 
15dbm 1 A 1 
15dbm 5 A 2 
15dbm 5 A 2 
15dbm 2 A 2 
15dbm 2 A 2 
15dbm 1 A 2 
15dbm 0.5 A 2 
15dbm 0..5 A 2 
15dbm D,S A .2 
15dbm 0.5 A 2 
15dbm 2 A 3 
15dbm 0. B 4 
15dbm 0 8 I" 

LEVEL ' OCMA 'REFER 
(MAX.) (MAx.) "iG PIA 
28dbm ,10 C 2 
28dbm 3 ,C 2 
28dbm 10. C 7 
28dbm 10. C 7 
28dbm 6 . C 8 
28dbm 10. C 9 
28dbm 10. C 9 
28dbm 3 C 9 
28dbm 0 C 4 

FIGURE C 1-,*-1 

SCHEMATIC 
DIAGRAMS 

PRI. SEC. 

. O. 

311E 
.8. 

]IIE 
.8. 

311[ 
e 

.j E 
]iE 

b 

.8. 

31113 
(3 

:ill~ 
o 

::i\\C ~C 

PAN-MAGNt:TICS INTt:RNATIONAL1 INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746 • (213) 532-1790 • TELEX: 664759 (PAN-MAG CRSN) 
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5600 TRANSFORMERS 5600 

WALL PLUG·IN POWER SOURCES 
AC·DC REGULATED OR UNREGULATED & AC·AC MODELS 

212A2212 
310A2210 
318A2213 

416A2214 
212A2143 
212A2220 

216A4222 
318A4221 
416A2219 

216A2134 
420A2128 
212A2144 

212A2136 
318A2138 

216A4139 
420A2128 
416A4136 

820A4465 
825A4620 
420A4246 

216A2045 
318A2045 
318A4146 

416A2141 
420A4147 
420A4141 

820A4470 
825A4425 
521A4317 

420A2249 
310A1941 
416A2045 

318A4049 
811A4212 

7.5 
7.5 
8.3 

8.5 
9.0 
9.0 

9.0 
9.0 
9.0 

9.0 
9.0 

10.0 

12.0 
12.0 
12.0 

12.0 
12.0 
12.0 

12.0 
12.0 
12.0 

14.0 
18.0 
18.0 

24.0 

200 
500 
120 

100 
100 
150 

200 LISTED 
300 LISTED 
500 LISTED 

900 COMPlY 
1200 NIA 
500 LISTED 

100 COMPlY 
150 LISTED 
200 LISTED 

300 LISTED 
400 LISTED 
500 LISTED 

700 COMPlY 
900 NIA 

1000 LISTED 

350 LISTED 
50 LISTED 

100 COMPLY 

280 LISTED 
50 LISTED 

300 LISTED 
'5 Switched Output Voltages: 3.b - 4.5 - 6.0 - 7.5 - 9.0 VDC 
and Universal Output Plug 

310AOO01 
420AOO03 
825AOO04 

420AOO01 11.0 
31OAOOO2 12.0 
825Aoo01 12.0 

NEWA5701 12.0 
NEWA6601 12.0 
816AOO01 14.0 

420AOO02 14.0 
825AOOO5 15.0 
818AOO01 17.0CT 

18.0 
NEWA6602 1a.o 
420AOO04 24.0 

420AOO05 24.0 
825AOO03 24.0 
NEWA5702 24.0 
NEWA6603 24.0 

W 

o=D 

MODEL SERIES 

212A. 216A 53 
310A, 316A 60 
416A. 420A 61 
816A 81 
820A,825A 82 

VOE UNREGULATED SERIES 

200 LISTED 
300 COMPLY 

1000 COMPLY 

200 LISTED 
300 COMPLY 
400 LISTED 

600 LISTED 
110 COMPLY 

1300 NIA 

2000 NIA 
3300 NIA 

500 LISTED 

770 LISTED 
1000 NIA 
500 LISTED 

880 NIA 
2200 NIA 
300 COMPLY 

450 COMPLY 310FOO01 
660 NIA 310FOO02 

1000 NIA 310FOO06 
1670 NIA 310FOO07 

45 39 t=H 
~ 

310F 
SERIES 

5. I· 
50 

I , 
MM 

El W H 
"' 36 38 
~ 

45 42 
55 41 416F 
59 52 8l8F 
60 48 SERIES MM 

PAN-MAGNt:TICS INTt:KNATIONAL, INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746 • (213) 532-1790 • TELEX: 664759 (PAN-MAG CRSN) 
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5600 TRANSFORMERS 

PRINTED CIRCUIT BOARD POWER TRANSFORMERS 
THAT MEET INTERNATIONAL AND U.S. SAFETY REQUIREMENTS 

FilE NO. 
TAMRADIO 

E59673 

• UL 1411 Recognized. 
• Meets IEC·65 8. VDE 

Safety Standards. 

PEP Series 

• Physical Barriers Between 
Primary and Secondary. 

• Double Protection System -
4000V Hipol. 

PEP Series • 11SV/230V • SO/60Hz Primary 
FOR USE IN CONTROL AND P.OWER SUPPLY APPLICATIONS 

SECONDARY 
PART PARAllEL CONNECTED I SERIES CONNECTED CIRCUIT FIG. 
NO. 

VAC I A RMS I V AC I ARMS 
NO. NO. 

PEP28 x 0 7 VA SERIES 
10A006 10.0 CT .050 1-115V· 
10A009 10.0 CT .050 1-230V· 
10AOO7 (Single Secondary) 16.0 CT .031 1-115V· A 
10A010 16.0 CT .031 1-230V· 
10A008 24.0 CT .021 1-115V· 
10AOll 24.0 GT .021 1-230V· . PEP28 Series IS not avaIlable on Dual Primary versions . 

PEP35 X 2 0 VA SERIES 
10B004 10.0 GT .110 
10B005 12.6 CT .090 
108006 (Single Secondary) 16.0 CT .070 1 A 

llB001H 24.0 CT .046 
llB002H 36.0 CT .031 

PEP41 x 5 0 VA SERIES 
10C009 10.0 CT .350 
10C010 12.6 CT .280 
10COll (Single Secondary) 16.0 CT .220 1 B 
10C012 24.0 CT .150 
llC005H 36.0 CT .100 

PEP48 X 9 5 VA SERIES 
llD014H 5.0 1.900 10.0 CT .950 
llD015H 6.3 1.500 12.6 CT .750 
llD016H 8.0 1.200 16.0 CT .600 2 B llD017H 12.0 .800 24.0 CT .400 
11D018H 18.0 .520 36.0 CT .260 
llD019H 28.0 .340 56.0 CT .170 

PEP54 x 15 VA SERIES 
11 E006H 5.0 2.500 10.0 CT 1.250 
llE007H 6.3 2.000 12.6 CT 1.000 
11 E008H 8.0 1.560 16.0 CT .780 2 C llE009H 12.0 1.040 24.0 CT .520 
llE010H 17.0 .700 36.0 CT .350 
llEOllH 28.0 .446 56.0 CT .223 

PEP54 SERIES FOR 3-0UTPUT 
REGULATED AND UNREGULATED POWER SUPPLIES 

PART SECONDARY 1 SECONDARY 2 DC OUTPUT 1 DC OUTPUT 2 CIR_ 
NO. .V A V A CTFW I CTFW I NO. 

AC RMS AC RMS Vde mAde Vde mAde 

l1ED12H 9 CT .800 24 CT .300 +5 670 ±15 170 3 
llED13H 16 CT .550 33 CT .180 +9t 470 +21t 120 4 

t +9Vdc and ±21 Vdc outputs are for mput to +5 Vdc and ±15 Vdc Ie Voltage Regulation 
(See Circuit 4) 

FIG. 
NO. 

C 

C 

CIRCUIT SCHEMATICS 

~6?6~ Hz 33 E.4 
~6T6~ Hz 2 5 

I 6 

CIRCUIT 1 

::J [65 
115/230V 
50/60 Hz [7 

~:J B 

:J 
1151230V 
50/60 Hz 

~J 

CIRCUIT 2 

CIRCUIT 4 

DIMENSIONS· Inches (mm) 

TYPE A 8 C MC 0 E 

1.10 1.16 1.32 1.12 0.50 .197 
IDA 

(2B) (29.5) (33.5) (2B.5) (12.5) (5) 

lOB 1.26 1.44 1.69 1.40 0.61 .295 
OR (32) (36.5) (43) (35.5) (15.5) (7.5) 
118 

loC 1.42 1.67. 1.91 2.05 0,85 .394 
OR (36) (42.5) (48.5) (52) (21.5) (10) llC· 

1.69 1.99 2.05 2.32 l.oB .295 
110 

(43) (50.5) (52) (59) (27.5) (7.5) 

1.93· 2.22 2.09 2.72 1.0B .295 
11E 

(49) (56.5) (53) (69) (27.5) (7.5) 

-Note. d_PEP41 Se,les. 0.138 I 0.177 (3.5 x 4.5) 
·d=PEP4B and PEP54 Series; 0.177 x 0.256(4.5 x 6.5) 

DIMENSIONS 

FIGURE A 

FIGURE B 

FIGURE C 

WT. Oz_ (Gm) 

F G N WT. 

0.9B4 0.20 2.5 --
(25) (5) (70) 

1.380 0.24 4.5 --
(35) (6) (130) 

1.575 2.36 8 --
(40) (60) (230) 

1.772 2.72 16 --
(45) (69) (450) 

1.772 3.15 19 --(45) (BO) (540) 

PAN-MAGNt:TICS INTt:RNATIONAL, INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746. (213) 532-1790 • TELEX: 664759 (PAN-MAG CRSN) 
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5600 TRANSFORMERS 

3F SERIES - 3 FLANGE BOBBIN 
PRINTED CIRCUIT BOARD POWER TRANSFORMERS 

The 3F SERIES POWER TRANSFORMERS are designed to include the most desirable 
features required for printed circuit board mounted applications. The 3F Series is con
structed on a three flanged bobbin which is molded with UL listed material providing 
low capacitive coupling without electro-static shielding. 

• UL 1585 Class II & III Transformers - File No. E95844. 
• UL General Purpose Transformers - File No. E91239. 

• UL Class B Insulation System 

· •. 2500 VAC Hipot, Primary to Secondary Isolation 
· .• 115V Single or 115J23DV Dual Primary 
· . .Terminal Numbers are Molded on Bobbin. 
· . .Complies with Most UL Safety Standards. 

r---B----1Pin Dimensions ~C-1 SCHEMATIC S SCHEMATIC D 
115V 50/60Hz 115/230V 50/60Hz T: 08~1 il I 

I~ + 
jo--G--< V 

8 
7 

6 r\ -.L 
I E 

~2~ 
5 

SEVE L JO--D----< 

NOTE: #4 Clearance Hole - 2 Places 

3F SERIES 
PART 

NUMBER A 8 

3F(")-2XX ~ 1.16 
35.0 29.5 

3F(")-3XX 1.38 1.16 
35.0 29.5 

3F(")-4XX 1.62 .1.,11 
41.0 33.0 

3F(",-5XX 1.89 1M 
48.0 40.0 

DIMENSIONS SHOWN IN: INCH 
MM 

C 

0.94 
23.9 
~ 
30.0 
1.31 
33.3 
1.44 
36.6 

Noto: 
Pins 2 " 3 Omm.d 

DIMENSIONS 

D E F G WT 
1.200 0.250 0.250 

N/A O.17LB 
3if.48 6.350 6.35lf 7f.4GM 
1.200 0.250 0.25 N/A 0.25LB 
30.48 6.35lf 6.35 Ti"4"GM 
1.280 0.2S0 0.350 1.062 0.44LB 

32.5f" 6.35lf 8.890 2lf.97 200GM 
1.410 0.300 0.400 1.2S0 0.70LB 
35.81 7.62 10.16 3D5 319GM 

PART SECDNDARY RATINGS - R.M.S. 
NUMBER SERIES PARALLEL 
3F(*)-210 10.0vcr @ 0.110A 5.0V @ O.220A 
3F(*)·310 lo.ovcr @ 0.2SOA 5.0V @ 0.500A 
3F(*)-410 lo.ovcr @ 0.600A 5.0V@ 1.20OA 
3F{*)-510 10.ovcr @ 1.200A 5.0V @ 2.400A 
3F(*)-212 12.6VCr @ 0.090A 6.3V @ 0.180A 
3F(*1-312 12.6VCr @ 0.200A 6.3V @ 0.400A 
3F(*).412 12.6VCr @ 0.500A 6.3V@ 1.000A 
3F(*)-512 12.6VCr @ I.OOOA 6.3V @ 2.000A 
3F(*)-216 16.0VCr @ 0.070A 8.0V @ 0.140A 
3F(*)-316 16.0VCr @ 0:150A 8.0V @ 0.300A 
3F(*)-416 16.0VCr @ 0.400A B.OV @ 0.800A 
3F(*)-516 16.0VCr @ 0.800A B.OV@ 1.600A 
3F(*)-220 20.0VCr @ 0.055A 10.OV@0.IIOA 
3F(*)-320 20.0VCr @ 0.120A 10.OV @ 0.240A 
3F(*)-420 20.0VCr @ 0.300A 10.OV @ 0.600A 
3F(*)-520 20.0VCr @ 0.600A 10.OV @ 1.200A 
3F(*)-224 24.0VCr @ 0.045A 12.0V @ 0.090A 
3F(*)-324 24.0VCr @ O.IOOA 12.0V @ 0.200A 
3F(*)-424 24.0VCr @0.250A 12.0V @ 0.500A 
3F(*)-524 24.0VCr @ 0.500A 12.0V @ 1.000A 
3F(*)-228 2B.ovcr @ 0.040A 14.0V @ 0.080A 
3F(*)-328 2B.OVCr @ 0.085A 14.0V @ 0.t-70A 
3F(*)-428 2B.OVCr @ 0.200A 14.0V @ 0.400A 
3Fh-528 2B.OVCr @ 0.420A 14.0V @ 0.840A 
3F(*)-236 36.0VCr @ 0.030A 18.0V @ 0.060A 
3F(*)-336 36.0VCr @ 0.065A 18.0V@0.130A 
3F(*)-436 36.0VCr @ 0.170A 18.0V @ 0.340A 
3F(*)-536 36.0VCr @ 0.350A 18.0V @0.700A 
3F(*)-248 48.0vcr @ 0.023A 24.0V @ 0.046A 
3F(*)·348 48.0VCr @ O.OSOA 24.0V @ O.IOOA 

~~l:l:::: 48.0VCr @ 0.125A 24.0V @ 0.250A 
48.0VCr @ 0.250A 24.0V @ 0.500A 

3F(*)-256 56.0VCr @ 0.020A 2B.OV @ 0.040A 
3F(*)-356 56.0VCr @ 0.045A 28.0V @ 0.090A 
3F(*)-456 56.0VCr @ O.IIOA 2B.OV @ 0.220A 
3F(*j-556 56.0VCr @ 0.220A 2B.OV @ 0.440A 

3F(*)-2120 120.0VCr @ O.OIOA 60.0V @ 0.020A 
3F(*1-3120 120.0ver @ O.020A 6O.0V @ 0.040A 
3F(*)-4120 120.0VCr @ 0.050A 60.0V @ 0.100A 
3F(*)-5120 120.0VCr @ O.IOOA 60.0V @ 0.200A 

NorE (*) Insert S for Single Primary 3F Series rransformer 
Insert 0 for Double Primary 3F Series rransformer 

3 FLANGE BOBBIN TRANSFORMER FOR UNREGULATED" REGULATED POWE.R SUPPLIES 

VA 

1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 

The LPP SERIES LOW-PROFILE PLUG-IN POWER TRANSFORMERS offer the circuit designer a variety of options including dual output which may be 
connected in series or parallel, secondary voltages for unregulated or regulated power supplies, and dual output voltages. 

PART SECONDARY RATINIIS - R.M.S. _III: 01 ITPUT 
NUMBER SERIES PARALLel VOC mAOC 
LPP-401 9.00VCT @ 0.50A 4.5V@ 1.00A +5.0 600" 
LW-402 15.S0VCT @ 0.33A 7.75V @ O.66A +S.O 3BO"" 
LPP-403 27.00VCT @ 0.19A 13.5V @ O.38A +lS.0 lIS" 
LPP-404 36.00VCT @ 0.14A 18.0V @ 0.28A ±lS.0 70"" 
LPP-405 9.00VCT @ 0.24A - +S.O 200" 

24.00VCT @ o.oBA - ±lS.0 50" 
LW-406 lS.50VCT @0.14A - +5.0 100"" 

34.00VCT @ O.OBA - ±lS.0 25"" 
LW-4OBt lS.50VCT @ 0.33A 7.7SV @ 0.66A 

LW-411 * 11.00V @0.15A (Single Secondary) 
LW-426t 26.00V @ 0.10A i Single SecondarY) - -

*Unregulated De Output **Regulated OC Output (MADe, typ., depends on regulator efficiency). 
t115/230V·Serles/Paraliel Primary Winding. 
tl15V input·connect line to Primary I with Primary 2 Open. 
t230V Input·connectline across Primary t and 2 with Primary I and 2 in series. 
tThese part numbers have thermal fuse Internally connected to Primary I. 

TYPICAL SCHEMATIC FOR LPP-406 

PRIMARY 
115V z10% 

50/60Hz' 

. 3 ~t5V · Ef 0JJ.o 

JEzaEFE~: 
PAN-MAGNt.:TICS INTt.:RNATIONAL, INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746. (213) 532-1790. TELEX: 664759 (PAN-MAG CRSN) 

5600 
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CUSTOM DESIGNED AUDIO AND POWER TRANSFORMERS 

FILE NO. 
TAMRAOIO 

E59673 

EUROPEAN AND JAPANESE SAFETY STANDARDS 

Ul RECOGNIZED POWER TRANSFORMERS AUDIO TRANSFORMERS 
EPH Series PEY Serlis 

• Ratings - 1 to SO VA 
• Mounting Style 

. . . Vertical Type 

. . . Horizontal Type 

PEWT Series 

• Ratings - 2 to 35 VA 
• Enclosed Construction 

with Metal End Bells 

PMZF Series 

• 10 to SO VA 
• Minimum Flux Field for 

CRT Applications 
• low Profile 

• Double Protection System 
• 3500 VAC HiPot 
• Isolation for TV Audio and 

Video External Connections 

INTERNATIONAL POWER TRANSFORMERS ....... CSA ....... IEC ....... MITI ....... VDE ....... UL RECOGNIZED 
PEP Series 

• Ratings - 0.7 to 15 VA 
• 4000 VAC HiPot 
• 30 PINs Stocked 

PEET Series 

• Ratings - 0.7 to 40 VA 
• Smm Creepage 
• 4000 VAC HIPot 

PEPF Series PEPY 'Series 

• Ratings - 0.7 to 6 VA • Ratings - 4 to 20 VA 
• Physical Barrier B.etween Primary, 

Secondary and Core 

PEB Series PEBT Series 

• Horizontal Mounting • Vertical Mounting 
• Ratings - 70 to 300 VA 
• CU Flux Shorting Band 
• Concentric Wound Coils 

"CY Type" Bobbin Construction 

PEE Series 

• Ratings - 0.7 to 40 VA 
• Smm Creepage 
• 4000 VAC HiPot 

PEKT Series 

• Ratings - 70 to 200 VA 
• Welded Stack 
• Shielded Core to Reduce 

Stray Field 

PAN-MAGNt:TICS INTt:RNATIONAL, INC. 
455-A CARSON PLAZA DRIVE, CARSON, CA 90746 • (213) 532-1790 • TELEX: 664759 (PAN-MAG CRSN) 

A·2220 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

TRANSFDRMER BPECIALISTB~ __________________________________________________________________________ __ 

PARALINE SS SERIES 
THE PARALINE SS SERIES PROVIDES YOU WITH A WIDE RANGE OF SELEC
TION IN SMALL 1l7V PRIMARY POWER TRANSFORMERS (50-60 Hz) FROM 
SHELF STOCK. 
AVAILABLE VOLTAGES CENTER TAPPED AND CURRENT RATINGS IN AMPS 
OF ALL SERI ES SS TRANSFORMERS 

VOLTS AMPERES 
CIT SIZE 3 SIZE4 SIZE 5 SIZE 6 SIZE 7 SIZE 8 SIZE 9 

4 .100 .50 1.2 2.8 5.2 10 14 
6.3 .060 .32 .80 1.7 3.5 7.0 10 
8 .050 .28 .60 1.4 2.8 5.0 7.0 

10 .045 .20 .50 1.0 2.0 4.0 5.6 
12.6 .040 .17 .40 .90 1.7 3.6 4.5 
14 .040 .15 .35 .80 1.5 3.2 4.0 
16 .038 .13 .32 .70 1.3 3.0 3.7 
18 .035 .12 .30 .60 1.2 2.8 3.5 
20 .032 .11 .27 .55 1.1 2.6 3.2 
22 .030 .10 .25 .50 1.0 2.4 3.0 
24 .027 .095 .22 .45 .95 2.2 2.7 
26 .025 .090 .20 .40 .90 2.0 2.5 
28 .022 .080 .18 .38 .85 1.8 2.2 
30 .020 .070 .17 .36 .80 1.7 2.0 
32 .018 .065 .16 .34 .75 1.6 1.9 
34 .017 .060 .15 .32 .70 1.5 1.8 
36 .016 .055 .14 .30 .65 1.4 1.7 
40 .015 .050 .13 .27 .55 1.3 1.6 
44 .014 .050 .12 .25 . .50 1.2 1.5 
48 .013 .045 .11 .22 .47 1.1 1.3 
52 .012 .040 .10 .20 .45 1.0 1.2 
56 .011 .040 .09 .19 .42 .90 1.1 
60 .0lD .035 .08 .18 .40 .80 1.0 
66 .009 .030 .077 .17 .37 .75 .90 
72 .008 .027 .070 .15 .35 .70 .85 
80 .007 .025 .066 .14 .28 .65 .80 
88 .007 .024 .060 .13 .25 .60 .70 
96 .006 .022 .055 .11 .23 .55 .65 

104 .006 .020 .050 .10 .22 .50 .60 
120 .005 .017 .040 .09 .20 .40 .50 
140 .014 .035 .08 .17 .35 .40 
160 .012 .030 .07 .14 .30 .35 
180 .011 .260 .06 .12 .26 .30 
200 .010 .022 .05 .11 .22 .28 
230 .010 .020 .05 .10 .20 .26 

Case A AvaIlable In sIzes 4, 5, 6, 7, 8 & 9 (Lead WIres) 
Case B Available in sizes 4, 5 & 6 (Lugs) 
Case C Available in sizes 3, 4, 5 & 6 (6 Pin P.C.) 
Case 0 Available in sizes 4, 5 & 6 (Lugs) 

SS SERIES DIMENSIONAL DATA 
WIDTH LENGTH HEIGHT 

CASE SIZE (A) (8) (C) 

A .4 1.20 2.10 1.19 
A 5 1.37 2.38 1.38 
A 6 1.42 2.83 1.63 
A 7 1.70 3.25 1.94 
A 8 2.00 3.88 2.25 
8 4 1.07 1.83 1.42 
8 5 1.25 2.00 1.68 
8 6 1.38 2.38 1.93 

C 3 0.93 1.10 0.88 
C 4 1.15 1.38 1.19 
C 5 1.25 1.63 1.38 
C 6 1.44 1.88 1.63 
0 4 1.07 2.10 1.19 
0 5 1.25 2.38 1.38 
D 6 1.38 2.83 1.63 

MOUNTING PIN CENTERS 
CENTERS (0) (JXK) 

1.75 
2.00 
2.38 
2.83 
3.13 
1.50 
1.72 
2.00 

.78x.40 
1.0x.6.3 
1.1x.80 
1.3x.80 

1.75 
2.00 
2.38 

REFER TO SS SERIES TRANSFORMERS BY PART NUMBERS. CASES ARE ILLUSTRATED 
ON LAST PAGE. 
SAMPLE: SS·A·4-12.6 

SCHEMATICS 

::~]-
BLK 

E-.::: 
RED 

WIRES LUGS &. PC PINS 

3 2 1 

~ 
4 5 6 

LOCATOR 

PARALINE DS SERIES 
THE PARALINE DS SERIES PROVIDES YOU WITH GOOD OFF THE SHELF 
SELECTION OF 115/230 VOLT 50-60 Hz POWER TRANSFORMERS WITH DUAL 
SECONDARIES. 
AVAILABLE TOTAL SERIES VOLTAGES AND CURRENT RATINGS OF 
SECONDARIES 

VOLTS AMPERES 
(SERIES) SIZE 8 SIZE 9 SIZE 10 SIZE 11 SIZE 12 

8 6.0 8.5 12 17 24 
10 5.0 7.0 10 14 20 
12.6 4.0 5.6 8.0 11 16 
14 3.5 5.0 7.0 10 14 
16 3.0 4.4 6.2 8.7 12 
18 2.8 3.9 5.5 7.7 11 
20 2.5 3.5 5.0 7.0 10 
22 2.3 3.2 4.5 6.3 9.0 
24 2.0 2.9 4.1 5.8 8.3 
26 1.9 2.7 3.8 5.4 7.8 
28 1.8 2.5 3.6 5.0 7.1 
30 1.7 2.3 3.3 4.6 6.6 
32 1.6 2.2 3.1 4.3 6.2 
34 1.5 2.0 2.9 4.1 5.8 
36 1.4 1.9 2.7 3.8 5.5 
40 1.3 1.7 2.5 3.5 5.0 
44 1.1 1.6 2.2 3.1 4.5 
48 1.0 1.4 2.1 2.9 4.1 
52 1.0 1.3 1.9 2.7 3.8 
56 .90 1.2 1.8 2.5 3.5 
60 .80 1.1 1.7 2.3 3.3 
66 .75 1.0 1.5 2.1 3.0 
72 .70 1.0 1.4 1.9 2.7 
80 .63 .90 1.2 1.7 2.5 
88 .56 .80 1.1 1.6 2.2 
96 .52 .70 1.0 1.4 2.0 

104 .48 .66 .95 1.3 1.9 
120 .42 .58 .83 1.1 1.6 
140 .36 .50 .71 1.0 1.4 
160 .31 .43 .62 .87 1.2 
180 .28 .38 .55 .77 1.1 
200 .25 .35 .50 .70 1.0 
230 .22 .30 .43 .60 .86 

OS SERIES TRANSFORMER SIZES 8 AND 9 ARE AVAILABLE IN STYLES: 
"A" (with lead wires) 
"B" (with lugs) 
"0" (with lugs) 
OS SERIES TRANSFORMER SIZES 10 THRU 13 ARE AVAILABLE IN STYLES: 
"F" (with lead wires) 
"G" (with lugs) 
"H" (with lugs) 

DS SERIES DIMENSIONAL DATA 
CASE SIZE A B C 

A 8 2.00 3.70 2.25 
A 9 2.30 4.00 2.56 

8 8 2.00 3.13 2.70 
8 9 2.30 3.56 3.06 

0 8 2.00 3.70 2.25 
0 9 2.30 4.00 2.56 

F 10 3.38 2.50 2.81 
F 11 3.75 2.80 3.13 
F 12 4.13 3.00 3.44 
F 13 4.50 3.30 3.75 

G 10 2.81 2.50 3.38 
G 11 3.13 2.80 3.75 
G 12 3.44 3.00 4.13 
G 13 3.75 3.30 4.50 

H 10 3.38 2.50 2.81 
H 11 3.75 2.80 3.13 
H 12 4.13 3.00 3.44 
H 13 4.50 3.30 3.75 

SCHEMATICS 

:::J [:: 
::J [::: 

D E F 
3.13 2.70 
3.56 3.06 

2.81 2.27 
3.13 2.56 
3.13 2.70 
3.56 3.06 

2.81 2.13 2.69 
3.13 2.25 2.81 
3.44 2.38 2.94 
3.75 2.50 3.06 

2.25 2.13 2.69 
2.50 2.25 2.81 
2.75 2.38 2.94 
3.00 2.50 3.06 

2.81 2.13 2.69 
3.13 2.25 2.81 
3.44 2.38 2.94 
3.75 2.50 3.06 

SIZE 13 

30 
24 
19 
17 
15 
13 
12 
11 
10 
9.2 
8.5 
8.0 
7.5 
7.0 
6.6 
6.0 
5.4 
5.0 
4.6 
4.2 
4.0 
3.6 
3.3 
3.0 
2.7 
2.5 
2.3 
2.0 
1.7 
1.5 
1.3 
1.2 
1.0 

G 
.19 
.19 
.19 
.19 
.19 
.19 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 
.2x.37 

WIRES LUGS & PC PINS 

4 3 2 1 

LOCATOR I: B:TT:M :1 
PARALlNE, 511 South Palm Avenue, Alhambra, CA 91803 - Telephone (818)281-0222 . 

5 6 7 8 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2221 



5600 TRANSFORMERS 5600 

P~LL~ TRANSFORMER SPECIA'~ISTS __ '-;"' _________________________________ _ 

PARALINE PS$E~JES 
THE PARALINE D$, 'SER'IES IS AVAILABLErN SIZES 4, 5, & 6 WiTH DUAL 
PRIMARY AND DUAL S~CONDARY 8 ptN pRINTED CIRCUIT CONFIGURATION. 
AVAILABLE TOTAL ~ERIES VOLTAGES AND CURRENT RATINGS OF, 
SECONDARIES 

" VOLTS ' , AMPERES 
(SERIES) SIZE 4 SIZE 5 SIZE 6 

4 .50 1.2 2.8 
6.3 .32' .80 1.7 
8 .28 .60 1.4 

10 .20 .50 1.0 
12.6 .17 .40 .90 
14 .15 .35 .80 
16 .13 .32 .70 
18 .12 .30 .60 
20 .11 .27 .55 
22 .10 .25 .50 
24 .095 .22 .45 
26 .090 .20 .40 
28 .080 .18 .38 
30 .070 .17 .36 
32 .065 .16 .34 
34 .060 .15 .32 
36 .055 .14 .30 
40 .050 .13 .27 
44 .050 .12 .25 
48 .045 .11 .22 
52 .040 .10 .20 
56 .040 .09 .19 
60 .035 .08 .18 
66 .030 .077 .17 
72 .027 .070 .15 
80 .025 .066 .14 
88 .024 .060 .13 
96 .022 .055 .11 

104 .020 .050 .10 
120 .017 .040 .09 
140 .014 .035 .08 
160 .012 .030 .07 
180 .011 .026 .06 
200 .010 .022 .05 
230 .010 .020 .05 

DS SERIES DIMENSIONAL DATA 
CASE SIZE A C F H J K 

C 4 1.15 1.19 1.38 .20 1.0 .60 
C 5 1.25 1.38 1.63 .25 1.1 .75 
C 6 1.44 1.63 1.88 .25 1.3 .75 

REFER TO DS SERI ES TRANSFORMERS BY pART NUMBERS. 

SAMPLE: DS- C-4-12.6 

SERIES ___ -'T ,T r L;OTAL SERIES VOLTS 

STYLE - - " SIZE 

4 3 2 1 

PINS LOCATOR I: BiTT~M : I 
5 6 7 8 

Paraline manufactures a wide variety of power transformers. They 
are stocked in 11 different sizes with 32 available secondary volt
ages totaling over 1600 different types. 
There are five general series designations, each series designed 
to suit the requirements of your particular application. 
A brief description of each series is as follows: 
• The "SS" series has a single 115V primary and a single center

tapped secondary. Also available with a 230V primary. 
• The "CS" series has a single 115V primary and two identical 

and separate secondaries. Also available with a 230V primary. 
• The "DS" series has dual primaries for 115V or 230V operation 

and two identical and separate secondaries. 
• The "MS" series has dual primaries for Il5V or 230V operation' 

and two center-tapped secondaries designed for 5V and 15V 
logic and OP amp power supplies. ' 

• The "TT" series includes a number of coupling transformers, 
holding coils, and telephone associated devices for use in inter· 
connective data modem terminals. 

All Para line stock power transformers may be used for 50 Hz or 
60 Hz applications. ' 

PARALINE CS SERIES 
THE PARALINE CS SERIES WITH STANDARD mv (50-60 Hz) PRIMARIES IS 
AVAILABLE FROM STOCK WITH SINGLE PRIMARY AND DUAL SECONDARY 
6 PIN PRINTED CIRCUIT CONFIGURATION. 
AVAILABLE TOTAL SERIES VOLTAGES AND CURRENT RATINGS OF 
SECONDARIES ' 

VOLTS AMPERES 
(SERIES) SIZE 4 SIZE 5 SIZE 6 

4 .50 1.2 2.8 
6.3 .32 .80 1.7 
8 .28 .60 1.4 

10 .20 .50 1.0 
12.6 .17 .40 .90 
14 .15 .35 .80 
16 .13 .32 .70 
18 .12 .30 .60 
20 .11 .27 .55 
22 .10 .25 .50, 
24 .095 .22 .45 
26 .090 .20 .40 
28 .080 .18 .38 
30 .070 .17 .36 
32 .065 .16 .34 
34 .060 .15 .32 
36 .055 .14 .30 
40 .050 .13 .27 
44 .050 .12 .25 
48 .045 .11 .22 
52 .040 .10 .20 
56 .040 .09 .19 
60 .035 .08 .18 
66 .030 .077 .17 
72 .027 .070 .15 
80 .025 ;066 .14 
88 .024 .060 .13 
96 .022 . .055 .11 

104 .020 .050 .10 
120 .017 .040 .09 
140 .014 .035 .08 
160 .012 .030 .07 
180 .011 .026 .06 
200 .010 .022 .05 
230 .010 .020 .05 

CS SERIES DIMENSIONAL DATA 
CASE SIZE A C F H J K 

C 4 1.15 1.19 1.38 .31 1.0 .63 
C 5 1.25 1.38 1.63 .40 1.1 .80 
C 6 1.44 1.63 1.88 .40 1.3 .80 

REFER TO,CS SERIES TRANSFORMERS BY PART NUMBERS. 

SAMPLE: CS-C-4-12.6 

SERIES----'T T TrOTAL SERIES VOLTS 

STYLE - SIZE 

SCHEMATIC 

431 

( BO{TOM:I 
6 5 2 

PINS LOCATOR 
PINS 

PARALlNE, 5H South Palm Avenue, Alhambra, CA 91803 • Telephone (818) 281-0222 
A'2222 - , 5" ,- For manufacturers' sales offices, s~e yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

PARALINE MS SERIES 
8 PIN PC WITH SINGLE 120V PRIMARY (Fig 1) .. 

PART NUMBER SEC. #1 V/CT MA. SEC. #2 V/CT MA. 

MSC4·924 9.0 70 24 30 
MSC5·924 9.0 240 24 70 
MSC6·924 9.0 480 24 150 

MSC4·1632 16 50 32 18 
MSC5·1632 16 140 32 55 
MSC6·1632 16 280 32 100 

12 PIN PC LOW PROFILE DUAL 120V PRIMARIES WITH 100V TAPS (Fig 2) .. 
PART NUMBER SEC. #1 V/CT MA. SEC. #2 V/CT MA. 

MSL4·9024 9.0 70 24 28 
MSL5·9024 9.0 240 24 70 
MSL6·9024 9.0 480 24 150 
MSL7·9024 9.0 800 24 280 

MSL4·16032 16 50 32 18 
MSL5·16032 16 140 32 55 
MSL6·16032 16 280 32 100 
MSL7·16032 16 500 32 180 

12 LUGS CASE 'H' DUAL 120V PRIMARIES WITH lOOV TAPS (Fig 3) 
PART NUMBER 

MSH10·16032 
MSH11·16032 
MSH12·16032 
MSH13·16032 

SCHEMATICS 
FIG. 1 

1 3 4 5 

I:: a:TTfM :: I 
2 6 7 8 

SEC. #1 V/CT AMPS 

16 3.8 
16 5.0 
16 7.0 
16 9.0 

FIG. 2 

;~ ~:' 
;;) 

789101112 

654321 

CASE G 

SEC. #2 V/CT AMPS 

32 1.2 
32 1.8 
32 2.5 
32 3.0 

FIG.3 

123456 

~ 
~ 

12'1110987 

TRANSFDRMER SPECIALISTS 

PARALINE 11 SERIES 
TRANSFORMERS fOR DATA MODEM TERMINALS DESIGNED TO EXCEED 
1200 VAC BREAKDOWN REQUIREMENTS. 

FREQUENCY RESPONSE: 300·3500 Hz (TOL 0.5 DB) 
LEVEL: -45DBM TO +7DBM 
DISTORTION: 0.4% MAX. 
IMPEDANCE: ±10% 
RETURN LOSS: 26 DB MIN. 

PART NUMBER PRI.IMP. SEC. IMP. 

TTC2-D7 600 . 600 
TTC3·6549 600 600 
TTC3·7222 600 600 +900 
TTC4·7226 600 600 
TTC4·7657 600 600 +900 
TTC4·18 Holding Coil 1.3 Hy. @ 100 MA. DC. 

WIDE RANGE AUDIO MATCHING TRANSFORMERS. 
FREQUENCY RESPONSE: 20 Hz (TOL. 2 DB) 
LEVEL: 5DBM 

PART NUM8ER 

TTC2·8746 
TTC2·8750 
TTC2·87S8 
TTC2·8761 
TTC2·8762 
TTC2·8763 
TTC2·8772 

SCHEMATICS 
FIG. 1 

PRI.IMP. 

400 
200 
200/ClI50 
600/CT/150 
250/CT/62 
50/CT/12 

150 

FIG. 2 

SEC. IMP. 

40K 
40K 
50K 
50K 
50K 
50K 
60K 

FIG. 

1 
1 
2 
1 
2 
-

FIG. 

3 
1 
3 
3 
3 
3 
1 

FIG. 3 

PARALINE. 511 South Palm Avenue, Alhambra, CA 91803 • Telephone (818) 281·0222 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2223 



5600 TRANSFORMERS 5600 

P~RLI~,E TRANSFORMER SPECIALISTS ________________________________________________________________________ ___ 

DOT INDICATES LIKE POLARITY 

The Paraline DLP & MLP Series are available in sizes 4, 5, & 
6 with dual primary and dual secondary 12 pin printed circuit 
configuration. All have 2 separate center tap secondaries. 
Available total series voltages and current ratings of second
aries. 

DLP,SERIES 

VOLTS AMPERES 
(Serlea) Size 4 Size 5 SizeS 

5 .46 1.10 2.3 
6.3 .36 .87 1.8 
8 .28 .68 1.4 

10 .23 .55 1.1 
12.8 .18 .43 .91 
14 .16 .39 .82 
18 .14 .34 .71 
18 .12 .30 .63 
110 .11 .27 .57 
112 .10 .25 .52 
24 .095 .22 .47 
26 .088 .21 .44 
28 .082 .19 .41 
30 .076 .18 .38 
82 .071 .17 .35 
34 .067 .16 .33 
36 .063 .15 .31 
40 .057 .13 .28 
44 .052 .12 .28 
48 .047 .11 .23 
52 .044 .10 .22 
58 .041 .098 .20 
60 .038 .091 .19 
66 .034 .083 .17 
72 .031 .076 .15 
60 .028 .068 .14 
88 .026 .062 .13 
96 .023 .057 .11 

104 .022 .052 .11 
120 .019 .045 .095 
140 .016 .039 .062 
180 .014 .034 .071 
180 .012 .030 .063 
200 .011 .027 .057 
230 .010 .023 .050 

MLPSERIES 

Part # Sec. #1 VICT MA. Sec. #2V1CT MA. 
MLP4-9024 9.0 .12 24 .047 
MLP5-9024 9.0 .30 24 .11 
MLP6-8024 9.0 .63 24 .23 

MLP4-1832 16 .071 32 .035 
MLP5-1632 16 .17 32 .085 
MLP6-1832 16 .35 32 ~17 

DLP & MLP DIMENSIONAL DATA 

Size L W H A B C Lb •• 
4 1.875 1.562 .650 1.60 .375 .187 .29 
5 1.875 1.562 .850 1.60 .375 .187 .43 
6 2.50 2.0 1.065 2.0 .500 .250 .67 

SCHEMATICS 

t L 

:3 t: 6 7 
5 8 
4 9 

33 E'o 3 10 
2 11 

~ . 11 1 12 

• 12 
A 

100 VOLT PRIMARY CENTER TAPS AVAILABLE UPON REQUEST. 
ALL PARALINE TRANSFORMERS MAY BE USED FOR 50 OR 60 HZ APPLICATIONS. 

PARALINE, 511 South Palm Avenue, Alhambra, CA 91803 • Telephone (818)281-0222 

A'2224 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 

The Paraline HP & DHP Series are available in sizes 3, 4,5, 6, 7, 
& 8 with single or dual primaries and dual secondaries on an 
8 pin printed circuit format. 

5600 

PRRALII\E 
TRANSFORMER SPECIALISTS 

Available total series voltages and current ratings of second- ~ 
aries. 

HP & DHP SERIES 

AMPERES 
Volts· Size 3 Size 4 SizeS Size 6 Size 7 

5 .20 .46 1.16 2.3 3.8 
6.3 .15 .36 .92 1.8 3.0 
8 .12 .28 .72 1.4 2.3 

10 .10 .23 .58 1.1 1.9 
12 .079 .18 .46 .97 1.5 
14 .071 .16 .41 .83 1.3 
16 .062 .14 .36 .73 1.1 
18 .055 .12 .32 .65 1.0 
20 .050 .11 .29 .58 .95 
22 .045 .10 .26 .53 .86 
24 .041 .095 .24 .48 .79 
26 .038 .088 .22 .45 .73 
28 .035 .082 .20 .41 .67 
30 .033 .076 .19 .39 .63 
32 .031 .071 .18 .36 .59 
34 .029 .067 .17 .34 .55 
36 .027 .063 .16 .32 .52 
40 .025 .057 .14 .29 .47 
44 .022 .052 .13 .26 .43 
48 .020 .047 .12 .24 .39 
52 .019 .044 .11 .22 .36 
56 .017 .041 .10 .20 .33 
60 .016 .038 .096 .19 .31 
66 .015 .034 .087 .17 .28 
72 .013 .031 .080 .16 .26 
80 .012 .028 .072 .14 .23 
88 .011 .026 .065 .13 .21 
96 .010 .023 .060 .12 .19 

104 .009 .022 .055 .11 .18 
120 .008 .019 .048 .097 .15 
140 .007 .016 .041 .083 .13 
160 .006 .014 .036 .073 .11 
180 .005 .012 .032 .065 .10 
200 .005 .011 .029 .058 ' .095 ' 
230 .004 ,010 ,025 .050 .082 

• HP Selles-Volts CIT 
DHP Series-Total Series Volts 

[: 4] 8 &=A~ 3. [7 
L B 

[: ] [: G 2 6 

1 5 

Lw---l 

4 

1 • 

HP & DHP DIMENSIONAL DATA 

Sizes L W Ht A B C 
3 1,375 1,125 .937 1.20 ,250 .250 
4 1.375 1.125 1.187 1.20 .250 .250 
5 1.625 1.312 1.312 1.28 .350 .250 
6 1.875 1.562 1.437 1.41 .400 .300 
7 2.250 1.875 1.437 1.60 .400 .300 
8 2.625 2.187 1.562 1.85 .400 .400 

PARALlNE, 511 South Palm Avenue, Alhambra, CA 91803 • Telephone (818) 281-0222 

EEM 1985 For manufacturers' sales offices, see yellow pages 

~ 
C 

T 

Size 8 
7.0 
5.5 
4.3 
3.5 
2.9 
2.5 
2.1 
1.9 
1.7 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
1.0 

.97 

.87 

.79 

.72 

.87 

.82 

.58 

.53 

.48 

.43 

.39 

.36 

.33 

.29 

.25 

.21 

.19 

.17 

.15 

WI 
.17 
.25 
.44 
.70 
.80 

1.10 

A·2225 

i 

I 



5600 TRANSFORMERS 

~ iRANSFORMER CORP.· 
640 NANCY ST. / WEST BABYLON, NY 11704 / (516) 491-3300 

. LOW PROFILE SPLIT BOBBIN 

OUR SPECIAL TV! 
ONE WEEK DELIVERY 

FOR CUSTOM PROTOTYPES 

PRINTED CIRCUIT POWER TRANSFORMERS 

.5600 

• Low profile - allows closer printed 
circuit board stacking 

• Single 115V and dual 115V/230V 
. primaries are sta.ndard, 

• Low prices --- no minimum quantity 

• Split bobbin construction - center 
flange insulation barri.er provides 2500 
VRMs Hipot - non concentric coil 
winding results in low interwinding 
cl'lpacitance, eliminates need for 
electro-static shielding. 

• Class S (130°C) insulation system 

PRIMARY SO/60HZ 
Singla115V Dual 115V 1230V 

LPC3- 12 LOPC3- 12 
LPC3- 16 LOPC3- 16 
LPC3- 20 LOPC3- 20 
LPC3- 24 LOPC3- 24 
LPC3- 34 LOPC3- 34 
LPC3- 40 LOPC3- 40 
LPC3- 56 LOPC3- 56 
LPC3-120 LOPC3-120 

LPC4- 12 LOPC4- 12 
LPC4- 16 LOPC4- 16 
LPC4- 20 LOPC4- 20 
LPC4- 24 LOPC4- 24 
LPC4- 34 LOPC4- 34 
LPC4- 40 LOPC4- 40 
LPC4- 56 LOPC4- 56 
LPC4-12.0 LOPC4-120 

LPC5- 12 LOPC5- 12 
LPC5- 16 LOPC5- 16 
LPC5- 20 LOPC5- 20 
LPC5- 24 LOPC5- 24 
LPC5- 34 LOPC5- 34 
LPC5- 40 LOPCo- 40 
LPC5- 56 LOPC5- 56 
LPCS-120 LOPC5-120 

LPC6- 12 LOPC6- 12 
LPC6- 16 LOPC6- 16 
LPC6- 20 LOPC6- 20 
LPC6- 24 LOPC6- 24 
LPC6- 34 LOPC6- 34 
LPC6- 40 LOPC6- 40 
LPC6- 56 LOPC6- 56 
LPC6-120 LOPC6-120 

(BETWEEN 1 -l--:H.-.I-- TYPICAL 
AND 2 ONLY) r: ..:\ 

• Dual secondaries for variety of 
utilization 

• 12 pin bobbin design increases 
.available options for multi-winding 
special orders 

• Low regulation 

requirements 

• Units are inspected and tested 100% 

R.M.S. SECONDARY RATINGS 
Sarle. Parallal 

12.6VCT @ 105MA 6.3V @ 210MA 
16 VCT@ 80MA 8 V @ 160MA 
20 VCT@ 65MA 10 V@ 130MA 
24 VCT@ 55MA 12 V @ 110MA 
34 VCT@ 35MA 17 V@ 70MA 
40 VCT@ 30MA 20 V@ 60MA 
56 VCT@ 20MA 28 V@ 40MA 

120 VCT @ 10MA 60 V@ 20MA 

12.6VCT @ 360MA 6.3V@720MA 
16 VCT @ 280MA 8 V ~ 560MA 
20 VCT @ 225MA 10 V 450MA 
24 VCT @ 185MA 12 V @ 370MA 
34 VCT @ 130MA 17 V @ 260MA 
40 VCT @ 110MA 20 V@220MA 
56 VCT@ 80MA 28 V@160MA 

120 VCT @ 40MA 60 V@ 80MA 

12.6VCT @ 795MA 6.3V@ 1.59A 
16 VCT @ 625MA 8 V@ 1.25A 
20 VCT @ 500MA 10 V @ 1.00A 
24 VCT @ 41SMA 12 V@ 930MA 
34 VCT @ 295MA 17 V@590MA 
40 VCT ~ 250MA 20 V@ 500MA 
56 VCT 180MA 28·V@360MA 

120 VCT @ 85MA 60 V @ 170MA 

12.6VCT @ 1 .9A 6.3V@3.8A 
16 VCT @ 1.5A 8 V@3.0A 
20 VCT @ .1.2A 10 V@ 2.4A 
24 VCT@1.0A 12 V@ 2.0A 
34 VCT @ 705MA 17 V@ 1.4A 
40 VCT @ 600MA 20 V@ 1.2A 
56 VCT @ 430MA 28 V@860MA 

120 VCT @ 200~A 60 V@400MA 

NOTCH, 1 2 3 4 5 6 

r 00000 I I 
B W 

L 0000 0-1, ~ 
~L9~ 

10 
LPC, LDPC 

SIZE VA L" W" H" P-1 
3 1.25 1% Hf. 1M, .150 
4 4.50 1% 1% 1~, .200 
5 10.0 1% 1% 1~, .200 
6 240 2114 1% 11f, .200 

.025 SQ . 

SIZE VA 

3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 

4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.S0 

5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 

6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 

WT. 
P-2 B (oz.) 
.200 .862 3 
.250 .950 5 
.300 1.100 9 
.300 1.300 14 

. . LPC
C8 ET t3 2BLDPcC' 8 25 ~l 15 Et 1· 1 1 8 . 8 2· .8 

115 V .. 1 7 1.'..7 
115 V . 7 7 7 1 ·7 230 V EO'· ., . 

50-60 Hz . 11 Eo. 5 " PRI . , .8 c" .Jf ::l·J ;; ~ .'B c::: ~~ Ml: i! • 
BASIC SCHEMATIC 

I 
SERIES CONNECTED PARALLEL CONNE,CTED BASIC SCHEMATIC SERIES CONNECTEO PARALLEL CONNECTED 

Ao2226 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

PcTRANSFORMER CORP. 
640 NANCY ST. / WEST BABYLON, NY 11704/ (516) 491-3300 

PLUG-IN PRINTED CIRCUIT 
POWER TRANSFORMERS 
• Packaging flexibility • 105°C insulation system 

• Miniaturized construction • 1000V Hipot 

5600 

OUR 
SPECIALTY! 
ONE WEEK 
DELIVERY 

FOR 
CUSTOM 

PROTOTYPES 

• Precision spaced molded-in terminals 

• Low prices - no minimum quantity 
requ i rements 

• Low regulation 

• Single 115V and. dual 115V/230V 
primaries are standard 

• Dual secondaries for variety of 
utilization 

• Units are inspected and tested 100% 

PRIMARY SO/400HZ R.M.S. SECONDARY RATINGS 
Single 115V Dual 115V/230V Series Parallel SIZE VA 

PC2- 12 OPC2- 12 12.6VCT@ 70MA 6.3V@140MA 2 1.0 
PC2- 16 OPC2- 16 16 VCT@ 55MA 8 V@110MA 2 1.0 
PC2- 20 OPC2- 20 20 VCT@ 45MA 10V@ 90MA 2 1.0 
PC2- 24 OPC2- 24 24 VCT@ 35MA 12V@ 70MA 2 1.0 
PC2- 34 OPC2- 34 34 VCT@ 25MA 17V@ 50MA 2 1.0 
PC2- 40 OPC2- 40 40 VCT@ 20MA 20V@ 40MA 2 1.0 
PC2- 56 OPC2- 56 56 VCT@ 15MA 28V@ 30MA 2 1.0 
PC3- 12 OPC3- 12 12.6VCT @ 105MA 6.3V @ 210MA 3 1.25 
PC3- 16 OPC3- 16 16 VCT@ SOMA 8 V @ 160MA 3 1.25 
PC3- 20 OPC3- 20 20 VCT@ 65MA 10 V @ 130MA 3 1.25 
PC3- 24 OPC3- 24 24 VCT@ 55MA 12V@ 110MA 3 1.25 
PC3- 34 OPC3- 34 34 VCT@ 35MA 17V@ 70MA 3 1.25 
PC3- 40 OPC3- 40 40 VCT@ 30MA 20V@ 60MA 3 1.25 
PC3- 56 OPC3- ..56 56 VCT@ 20MA 2SV@ 40MA 3 1.25 
PC3-120 OPC3-120 120 VCT@ 10MA 60V@ 20MA 3 1.25 
PC4· 12 OPC4- 12 12.6VCT @ 360MA 6.3V@ 720MA 4 4.S0 
PC4- 16 OPC4- 16 16 VCT @ 280MA 8 V@560MA 4 4.S0 
PC4- 20 OPC4- 20 20 VCT @ 225MA 10V@450MA 4 4.50 
PC4- 24 OPC4- 24 24 VCT @ 185MA 12V@370MA 4 4.50 
PC4- 34 OPC4- 34 34 VCT@ 130MA 17V@260MA 4 4.50 
PC4- 40 OPC4- 40 40 vct @ 110MA 20V@220MA 4 4.50 
PC4- 56 OPC4- 56 56 VCT @ 80MA 28 V @ 160MA 4 4.50 
PC4-120 OPC4-120 120 VCT @ 40MA 60V@ 80MA 4 4.50 
PCS- 12 OPC5- 12 12.6VCT @ 795MA 6.3V@ 1.59A s 10.0 
PC5- 16 OPC5- 16 16 VCT@ 625MA 8 V @ 1.2SA 5 10.0 
PC5- 20 OPC5- 20 20 VCT @ 500MA 10 V@ 1.00A 5 10.0 
PC5- 24 OPC5- 24 24 VCT @ 415MA 12V@930MA 5 10.0 
PCS- 34 OPC5- 34 34 VCT @ 29SMA 17 V @590MA 5 10.0 
PC5- 40 OPCS- 40 40 VCT @ 250MA 20V@500MA 5 10.0 
PCS- 56 OPC5- 56 56 VCT @ 180MA 28V@360MA 5 10.0 
PCS-120 OPC5-120 120 VCT @ 85MA 60V@ 170MA 5 10.0 
PCS- 12 

/ 

OPC6- 12 12.6VCT @ 1.9A 6.3V@3.8A 6 24.0 
PC6- 16 OPC6- 16 16 VCT@ 1.5A 8 V@3.0A 6 24.0 
PC6- 20 OPC6- 20 20 VCT @ 1.2A 10V@2.4A 6 24.0 
PC6-24 OPC6- 24 24 VCT @ 1.0A 12 V@2.0A 6 24.0 
PC6- 34 OPCS- 34 34 VCT @ 705MA 17V@1.4A 6 24.0 
PC6- 40 OPC6- 40 40 VCT @ 600MA 20V@ 1.2A 6 24.0 
PC6- 56 OPC6- 56 56 VCT @ 430MA 28 V@ 860MA 6 24.0 
PC6-120 OPC6-120 120 VCT @ 200MA 60V@400MA 6 24.0 

lD"-"~ T ~o¥:~ [].' ~3 ~:63 1 6 P-6 0 , a ~ 
I~ BASIC SCHEMATIC SERIES CONNECTED PARALLEL CONNECTED 

-.t1i.1.- PC TERMINAL C 
(PlUG·IN MOUNTING) 1 B· 5 1 ~ 

PC-6 PINS 115 V 2 : I ~ : 
2 6 230 V 
3 • • 7 PRI Eo 

1 : ';:=: : 
--'/1i'~ PC TERMINAL 

(PlUG·IN MOUNTING) 

ope-s PINS 

SIZE 
2 
3 
4 
5 
6 

VA 
1.0 
1.25 
4.50 

10.0 
24.0 

L W 

1 1% 
1% 11fa 
1% lV. 
lVa 1~. 
1% 2% . 

EEM 1985 For manufacturers' sales offices, see yellow pages 

H P-8 PIN 
0.83 .250 
1~. .312 
1% 0400 
1% .400 

1% .400 

WT. 
P-. PIN c (oz.) 

.200 1.200 2.S 

.200 1.000 3 

.250 1.100 5 

.250 1.300 9 

.250 2.100 12 

A·2227 



5600 TRANSFORMERS 5600 

OUR SPECIAL TV! ~TRANSFORMER CORP. 
640 NANCY ST. I W!:ST BABYLON, NY 11704 I (516) 491-3300 

ONE WEEK DELIVERY 
FOR CUSTOM PROTOTYPES 

lOW PROFILE SPLIT BOBBIN MICROPROCESSOR 
PRINTED CIRCUIT POWER TRANSFORMERS 
• Low profile - allows closer 

printed circuit board stacking 
• Split bobbin construction-center 

flange insulation barrier provides 
2S00 VRMs Hipot-non concentric 
coil winding results in low inter
winding capacitance, eliminates 
need for electro-static shielding 

• Class S (130°C) insu,lation system 
• Single 11SV and dual 11SV/230V 

primaries are standard 

• DC output combinations - +12 
and SV or ±15 and SV rated at 
the regulator output with 
allowance for line variations 
up to ±13% 

, • Packaging Flexibility 

• Units are inspected and tested 
100% 

• Low prices - no minimum 
quantity requirements 

Primary 50/60 Hz Regulated DC Ratings 
Single 11SV Dual 11SV/230V IC1 IC2 Size 

.!,.BrfJ1~EN1~) Jo:H~r TYPICAL 

LM4-12 LDM4-12 SVDC@185mA ±12VDC@3SmA 
LMS-12 LDM5-12 SVDC@36SmA ±12VDC@60mA 
LM6-12 LDM6-12 SVDC@8S0mA ±12VDC@150mA 
LM4-1S LDM4-1S SVDC@18SmA ±15VDC@30mA 
LMS-1S LDM5-1S SVDC@36SmA ±1SVDC@SOmA 
LM6-1S LDM6-1S SVDC@8S0mA ±1SVDC@130mA 

LM,LOM WT. 
Size L" W" H" P·1 P·2 'B (oz.) 

4. 1% 1% 1~6 .200 .2S0 .9S0 S 

S 19'8 1% 1~6 .200 .300 1.100 9 

6 2V4 19'8 11<6 .200 .300 1.300 14 

RECOMMENDED COMPONENTS 
CT C2 

Part Number MFO V MFO 
LM4-12/LDM4-12 1000 20 2.7 
LM4-1S/LDM4-1S 1000 20 2.7 

LMS-12/LDMS-12 210d 30 2.7 

LMS-1S/LDMS-1S 2100 30 2.7 

LM6-12/LDM6-12 4000 20 2.7 

LM6-1S/lDM6-1S 4000 20 2.7 

LM SERIES 

C3 C4 

V MFO V MFO V 

20 1S0 SO 10 20 

20 1S0 SO 10 20 

20 2S0 SO 10 20 

20 2S0 SO 10 20 

20 1000 SO 2.7 20 

20 1000 SO 2.7 20 

SCHEMATIC DIAGRAMS 

: 5VOC OUTPUT 

+15V 
OR 

+12V 
COMMON 
-12V 
OR 

-i5V 

NOTCH 123456 

4 
S r 000000 

I 
6 
4 

B I L o 0 0 " "' 0 

S 
6 

~OL9~ 

.025 SQ. 

0 1(2) O2(4) ICT 

1N4001 1N4002 LM342P-S.0 

1N4001 1N4002 LM342P-S.0 

1N4001 1N4002 LM341P-S.0 

1N4001 1N4002 ! LM341P-S.0. 

1N4001 1N4002 LM340K-S.0 

1N4001 1N4002 LM340K-S.0 

LDMSERIES 
e 

I .' 

115/230~~ 
50/60 Hz 

1 

E9 FOR5VOC 
. OUTPUT 

8 

Ee 170 

:j FOR ±12VOR 
11 ±15V OUTPUT 

. 12 

I 
w 

~ 

IC2 

LM326N 

LM32SN 

LM326N 

LM32SN 

LM326N 

LM32SN 

A·2228 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

PcTRANSFORMER CORP. OUR SPECIAL TV! 

64D NANCY ST. I WEST BABYLON, NY 11704 I (516) 491-3300 

ONE WEEK DELIVERY 
FOR CUSTOM PROTOTYPES 

PLUG-IN PRINTED CIRCUIT 
AUDIO TRANSFORMERS 
Designed for Input, Interstage, Output and 
Isolation Circuits. ±2db 200 Hz-15,000 Hz 
Frequency Response and 20dbm Power Rating 
for Entire Series. 

PIN PRI Z 

APCH 6000 
APC1-2 6000 C.T. 
APC1-3 6000 
APC1-4 25000 
APC1~5 25000C.T. 
APC1"6 25000 C.T. 
APC1-7 40000 
APC1-S 40000 C.T. 
APC1-9 40000 C.T. 

PLUG-IN PRINTED CIRCUIT 

SecZ Idc 

6000 SmA 
6000 C.T. 16mA 

SOOO/20000 Split SmA 
6000 4mA 

6000 C.T. SmA 
25000 C.T. SmA 

6000/1500 Split 3mA 
600GC.T. 6mA 
12000 C.T. 6mA 

TELEPHONE COUPLING TRANSFORMERS 
Designed for Interconnection of 
Voice/Data Modem ierminals to Telephone Lines. 

• Frequency response ±0.5d8 
300Hz-3500Hz 

• Power level -45dbm to +7dbm 
• Longitudinal balance - per 

FCC Part6S 
• Distortion - 0.5% max. 

PIN 

TPC1-1 
TPC1-2 
TPC1-3 
TPC1-4 
TPC1-5 
TPC1-6 
TPC1-7 

, 

PRI Z 

6000 
6000 C.T. 

6000 
9000 

9000/6000 
40000 

6000 (4W) 

• Impedance matching ±10% over 
frequency range 

• Return loss - 26dB min. 
• Units are inspected and tested 100% 
• Low prices - no minimum quantity 

requirements 

SecZ 

6000 
6000 C.T. 

9000 
9000 
6000 
6000 

6000/6000 

Application 

Coupling 
Coupling 
Coupling 
Coupling' 
Coupling 
Bridging 
Hybrid 

(2) Req'd 

APC & TPC SCHEMATICS AND MECHANICAL LAYOUT r;:=w=:\ 
~H~ ,tt=u, 

,] [:" '"],[''' :3,[: 1[1' :0 
----I ~ PC TERMINAL 

~. (PLUG-IN MOUNTING) 

PC·6 PINS 

Schematic 

1 
2 
4 
1 
2 

'2 
4 
2 
2 

Schematic 

1 
2 
1 
1 
3 
1 
5 

5600 

L W H p c WI. (oz.) 

4 

EEM 1985 

.1S7 .420 .5 

5 
Other ratings and configurations are available on special order for 
your custom requirements. 

OVER 25 YEARS OF DESIGN EXPERTISE IS AVAILABLE TO ASSIST YOU 
WITH YOUR CUSTOM DESIGN AND APPLICATION REQUIREMENTS. 

For manufacturers' sales offices, see yellow pages A·2229 



5600 TRANSFORMERS 5600 

PEARSON· ELECTRONICS, INC.· 

Wide Band, Precision 
Current Monitor 
Transformers 

With a Pearson current monitor and an oscilloscope, you can measure 
pulse orac currents from milliamperes to kiloamperes, in any conductor 
or beam of charged particles, at any voltage level up to a million volts, at 
frequencies up to 250 MHz or down to below 1 Hz. 

The monitor is physically isolated from the circuit. It is a current trans
former capable of highly precise measurement of pulse amplitude and wave
shape. The one shown above, for example, offers pulse-amplitude accuracy 
of + 1 %, - 0% (typical of all Pearson current monitors), 20 nanosecond 
rise time, and droop of only 0.5% per millisecond. Three db bandwidth is 
1 Hz to 35 MHz. Whether you wish to measure current in a conductor, an 
electron device or a particle accelerator, it is likely that one of our off-the
shelf models (ranging from W'to 10%" 10) will do the job. In addition to our 
standard models, we build many custom designed current transformers to 
meet special needs and applications. 

Pearson Current Monitor Transformers 
. Maximum Maxllilum Useable 

Model Output t Hole Dia. PeakCurr. RMSCurr. Droop Rise Time 
Nllmber (volts/amp. } (inches) (amps} (am~s} (%/microsee. } (nanosee.} 
2!PZ 1 Q Q.25 1QQ 25 Q.2 2 
4100 j Q Q.5 5QQ 5 Q.Q9 jQ 
21QQ j Q 2 5QQ 7.5 QQ!:! 2Q 
31QQ 1.Q 35 5QQ 12 Q,Q2 5Q 
1QQ QQ 2 j,QQQ 112 QQ2 20 
325 Q.2Q 312 2QQQ 6Q Q.1 3Q 
2!W3 Q.j Q2Q 4QQ 1Q Q.Q2 12 
410 Q 1 0.12 5QQQ 5Q Q.Q6 2Q 
411 Q1 Q.Q 5 QQQ 5Q Q.QQQ9 2Q 
110 Q1 2 5,QQQ 65 Q.QQQ8 2Q 
11QA Q.j 2 1Q QQQ 65 Q·OOQ8 2Q 
31Q* Q j 35 5,QQQ HQ 0.02· 4Q 
1Q1Q' Q.j 1Q.Z5 5QQQ 12Q Q 25 50 
1Q25 Q.Q21.i 2 . 2Q 000 1QQ Q.1 tQQ 
3Q25* Q.Q25 312 2QOOQ 325 Q.QQ4 1QQ 
2879 Q.Qj 025 2QQQ 25 Q.002 20 
301~' Q Qj 3.5 5QQQQ ~QQ Q,QOO ZQQ' 

Very High Voltage & 
Very High Current 

Pulse 
Transformers 

Pearson Electronics specializes in the 
development, design and manufacture 
of high and super high voltage pulse 
transformers. Typical of the applications 
for which we have designed and manu- . 
factured pulse transformers are units 
for supplying beam power to high power 
microwave tubes such as klystrons 
and traveling wave tubes, units provid
ing pulse voltage to particle accelerator 
injection systems, pulsed x-ray tubes 
and high power lasers. 

Approx. Low Ilf 
IT Max. Freq. 3db pt. reeakamps/ 
(am~-see.} (Hz} z} Con"eetor 
Q.QQQ~ 32Q Q.QQ25 SMA 
Q,QQ2** HQ Q.OO6 U~-290AlU 
Q QQ5*' 125 Q,Q1Z U~-29Q8LU 
003*' ~Q Q.Q96 SQ-239 
Q02** ~O Q.Q67 U~-29Q8LU 
Q.Q9 100 Q,5B SQ-239 
Q.Q~ 32 Q Q2Q SMA 
Q.27 12Q 1 7 U~-29Q8LU 
Q,19** 1 Q.59 U~-29Q8LU 
Q 49*' 1 1.5 U~-29MLU 
Q.~9'· 1 1 I.i U~-l.i68lU 
QQ8 ~Q ~Hi SQ-Z39 
Q.7 4QQ M SQ-239 
Q.5 1QQ 3.1 UQ-29QAlU 
3.2 Z 2Q SQ-239 
Q.04 3 Q25 SMA 

22. 5 138 SQ-239 

t Initial pulse response with one megohm in parallel with 20 pF load impedance. A 50 ohm termination will cut the output in half. 
• Double shielded. •• May need small bias current through secondary for maximum rating· . 

Contact us and we will send you engineering data. 

PEARSON ELECTRONICS,INC. 
1860 Embarcadero Road, Palo Alto, California 94303 U.S.A. Telephone (415)494-6444 Telex 171-412 

A·2230 For manufacturers' sales offices, see yellow pages EEM 1985 
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·'1 _Of • • 

HVM-40 15,750 20mm/90· 12 10.0 800 40 -150 
HVM-41 15,750 20mm/90· 12 13.0 870 65 -150 
HVM-42 18,600 20mm/90· 18 12.0 700 150 -150 
HVM-43 25,000 20mm/90· 24 13.0 ,485 240 -115 
HVM-44 31,000 20mm/90· 12 12.0 575 85 -40 
HVM-45 15,750 29mm/ll0· 24 18.6 700 50 -180 
HVM-46 19,400 29mm/l10· 24 18.6 700 50 -215 
HVM-47 30,000 29mm/l10· 40 17.5 860 580 -180 
HVM-48 53,000 29mm/l10· 80 17.0 50 -165 

Style #2 

20mm/90· 

L (mh) I (amps) L(mh) I (amps) 

175-13 29mm/ll0· 0.1 0.17 4.46 0.1 0.13 4.50 
175-13 A 29mm/l10· .5 0.9 1.99 10.0 5.0 0.45 
211-13 29mm/l10· 0.1 0.17 4.32 0.1 0.11 4.00 

211-13 A 29mm/l10· .5 0.9 1.94 10.0 10.0 0.40 
217-13 36mm/90· 0.1 0.15 4.06 0.1 0.1 3.50 

217-13 A 36mm/90· 0.5 0.70 1.83 10.0 9.75 0.35 
1994-13 20mm/90· 0.1 0.20 3.22 0.1 0.13 3.44 

1994-13A 20mm/90· 0.5 0.98 1.44 10.0 5.0 0.33 
Coils can be wound to fit your circuit. All units UL approved. Other size yokes available. Call for 

Penn-Tran Corporation,Route 144 North, P.O. Box 1321, Wingate, PA 16880 
814-355-1521 Telex 706473 

EEM 19~5 For manufacturers' sales offices, see yellow pages A'2231 
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PERKIN-ELMER 
PRECISION TOROIDAL TRANSFORMERS 

• INPUT SCOTT T 
• REFERENCE ISOLATION 

• RESOLVER ISOLATION 
• CUSTOM DESIGNS 

• OUTPUT SCOTT T 
• DIGITALLY TAPPED 

COMBINATION 
• PRECISION RATIO 

The Electronic Products Department of the Perkin·Elmer Corporation is in a 
unique position to provide Custom Precision Signal Transformers as a result of 
20 years of experience designing and manufacturing very special transformers 
for the Vernistat® a.C. potentiometer and allied products. High Performance 
in small size has always been a successful objective. Our State of The Art 
Winding Equipment and Techniques' enable close control of turns and taps for 
close matchinj! of windings and repeatibility of product. 

contact, pins for PC board mounting. They are manufactured in accordance 
with Mll·T·Z7C Grade 5. High input impedance and low' output impedance can 
be m~tched to specifications. Operating frequency can also be' per specifications. 

SCOTT T TRANSFORMERS 

Perkin·Elmer can provide Custom Signal Transformers with high accuracies 
over the full Mil temperature range. For example, exponential function units 
with 80 taps to an accuracy of ±0.003% can be provided. SCOTT T Transformers 
have been built to an accuracy of 5 seconds of'arc with a null of 0.1 millivolt. 
The transformers are fully encapsulated toroidal units and are available with 

The SCOTT T inPut transformers converts 3 wire synchro inputs to 4 wire 
resolver outputs (Sin 8 and cos 0) with high transformation accuracy and 
minimum quadrature. SCOTT T Transformers for converting 4 wire resolver 
inputs to 3 wire synchro outputs can also be supplied. Our output SCOTT T 
Transformers maintairi high' accuracies' even 'iuider heavy (oad conditions. these 
units are useful in solid state synchro to digital and digital to synchro converter 
applications and are particularly applicable in multiplexed conversion systems. 

INPUT SCOTT T TRANSFORMERS (SYNCHRO TO RESOLVER) 
• 30'15 QUADRATURE (my) 

~ ~ 
i .2~10 ,..;\ /\ 
- Q I", '. '\' I \ 
~.lZ5~f \ l ..... ~/\ / \ :::> 0 , ,,, \ I \ 

~ 0 ~ 0 ' 'J \ I \,' \ 
2S ~ 60 120 ....... 180 240 3,00 ........... 360 
~-.1 0-5 : /~ ANGL~ (D~GREES) \,../ \ 

0' a.l \.,J \ 
-.2 -10 \ ..... ) ERROR (SECONDS) . 

-.3 -15 

Trans • Output 
Input Output Load Accuracy Quadrature Z in Z out ' Dimensions Part 

V rms L·L V rms KCl Arc. Sec. Null mV KCl Cl LxWxH Mount Number 
2.5 25 45 1.0 40 8 2x1x.625 PC 2x6·32 403·2181 

11.8 5.0 20 30 1.0 50 75 2xlx.6 PC 2x4·40 403·2064 
7.2 CT 10 to CT 60 1.0 20 10 to CT 2xlX.6 PC 2x4·40 403·2065 

10.2 10 60 2.0 50 50 2x1x.6 PC 2·4-40 403·2066 
12 7.5 10 15 1.0 50 75 2xlx.6 PC 2x4·40 403·2055 

1.1 10 15 0.03 300 1 2x1xl.l PC 2x4-40 403·2078 
4.25 10 30 1.0 1000 11 2.5x1.25x.65 PC 2x4·40 403·2034 

90 4.25 CT 10 30 1.0 1000 11 2.78x1.41x.8 PC 2x4·40 403·2033 
17.8 CT 2.3 to CT 30 .7 100 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2019 
26.0 CT 10 to CT 30 1.4 100 15 to CT 2.78x1.41x.8 PC·2x4·40 403·2051 

90 (60 Hz) 14 CT 100 to CT 360 12.0 45 15 to CT 4x2.25x1.15 2x6·32 403·2058 
15 .25 200 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2067 

96 14.4 CT 10 to CT 45 .75 200 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2068 
180 5.0 30 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2069 

20 CT 10 to CT 15 .25 200 10 to CT 2.78x1.4lx.8 PC 2x4·40 403·2007 

OUTPUT SCOTT T TRANSFORMERS (RESOLVER TO SYNCHRO) 
Trans. Output 

Output Input Load Accuracy Quadrature 
Vrms Y rms L·L OL-l Arc. Min. Null mY 

4.7 150 1 15 
11.8 6 150 2 8 

5 100 3 8 
F.B.2.5 

11.8 25 6 12 
F.B. 6 CT 

90 7 6000 1.5 50 
F.B: 2.8 6000 1.5 80 

F.B. '" Feedback Winding. 

RESOLVER ISOLATION TRANSFORMERS 
Trans. Output 

Output Input Load Accuracy Quadrature 
V rms L·L Y rms L·L K!H·L Arc. Sec. Null mV 

7 7 (5 KHz) 10 .5 2 
9 CT 11.8 25 to CT .3 1 

11.1 6 .4 2 36 
26 6 6 3 36 

PRECISION REFERENCE ISOLATION TRANSFORMERS 
Trans. Output 

Output Input Load Accuracy Quadrature 
Yrms V rms KO 0/0 Null mY 

115 90 .05 3 26 
115 10 .1 

.4 .1 5 26 20 2 

10 .01 6 26 .02 
6 CT 26 45 to CT .1 
20 20 5 .2 
30 7.5 50 .2 

Operating Temp.erature Range -55°C to +125°C. 
,Frequencies 400 Hz except ,as otherwise stated. 

2.5 
5 
1.3 
1 
6 
2.5 
2.5 
1.5 
2 

200 

For information on price, delivery and other s,tandard or custom designed transformers call or write 
THE PERKIN·ELMER CORPORATION'. ElECTROl'IlC PRODUCTS DEPT .• Main Avenue, Norwalk, Connecticut 06856 
Contact us about our VERNISTAT® a.c.,Potentiometers, Adjustable Function Generators and Digital Converters. 

'z In Z out Dimensions Part 
K!l 0 lxWxH Mount Numb,r 
.25 7 2.78x1.41x.8 PC 2x4-40 403·2027 
.5 8 2.78x1.41x.61 PC 2x4·40 403·2071 
.35 8 2.78x1.41x.61 PC 2x4·40 403·2075 

.8 2 2.78x1.41x.61 PC 2x4·40 403·2056 

3.0 600 2x1x1.1 PC 214·40 403·2077 
3.0 500 2.3x1.3x1 PC 4x4·40, 403·2176 

Z in Z out Dimensions Part 
KO 0 lxWxH Mount Number 

50 ·25 2x1x.6 PC 2x4-40 403·2072 
80 50 to CT 1.63x.81x.5 PC 403·2063 
6 14 2.5x1.25x.65 pC 2x4·40 403·2003 

.2 10 2.78x1.41x.61 PC 2x4·40 403·2073 

Z In Z Qut Dimensions Part 
KO 0 LxWxH Mount Number 
40 .7 1.5x1.5x.75 PC h6·32 403·2061 4.5 

180 2.75 .814x.814x.5 PC 403·2166 
100 5.5 1x1x.58 PC 403·2026 
100 30 .813x.813x.5 PC 403·2189 

70 15 lx1x.58 PC 403·2040 
70 15 1x1x.58 PC 403·2041 

100 4 to CT 1.25x1.25x.5 PC 403·2015 
50 140 1x1x.5 PC 403·2062 

.5 225 .88x.88x.88 2x2·56 403·2047 

Manufactured In accordance With MIL·T·27 Grade 5. 
Specified transformation accuracies are with stated load. 

• Telephone (203) 762·6574 or 762·4786 

A·2232 For manflfacturers' sales offices, see yellow pages EEM 1985 
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TRANSFORMERS 

PICO Catalog Contents 
22 PAGES OF MINIATURIZED TRANSFORMERS OPERATING OVER THE FREQUENCY RANGE OF 
20 Hz TO 250 KHz, WITH PULSE TRANSFORMERS OPERATING TO 32MHz. I 

AUDIO TRANSFORMERS ARE ARRANGED ACCORDING TO SIZE WITH 1/4" X 1/4" (400 Hz-250 
KHz) SHOWN FIRST, AND THE 3/4" X 13/16" (20 Hz-25 KHz) SHOWN LAST. 

PULSE TRANSFORMERS .05ILSEC TO 100ILSEC WITH MINIATURIZED PLUG-IN CONSTRUCTION. 

400 Hz POWER TRANSFORMERS. PRIMARY VOLTAGES OF 115V OR 26V. PLUG-IN 
CONSTRUCTION. ULTRA-MINIATURE SIZE. 

ULTRA MINIATURE DC -D C CONVERTER TRANSFORMERS. 

MICROPHONE/TRANSDUCER AUDIO INPUT TRANSFORMERS. 

MINIATURIZED POWER INDUCTORS 

EMI COMMON MODE SUPPRESSION INDUCTORS 

MINIATURE HIGH "Q" INDUCTORS 

Description 

1/4" X 1/4"; 2 OHM TO 30K OHM; 400 Hz TO 250 KHz 
100 MILLIWATT AT 1 KHz 

.35" X .32"; 2 OHM TO 40K OHM; 400 Hz TO 100 KHz 
400 MILLIWATT AT 1 J<Hz 

I-- .35" X .46"; 2 OHM TO 100K OHM; 300 Hz TO 100 KHz 
600 MILLIWATT AT 1 KHz 

.5" X .35"; 2 OHM TO 100K OHM; 300 Hz TO 75 KHz 
600 MILLIWATT AT 1 KHz 

.5" X .5"; 20HM TO 250K OHM; 150 Hz TO 75 KHz 
1 WATT AT 1 KHz 

.75" X .375"; 2 OHM TO 135K OHM; 75 Hz TO 30 KHz 
1.5 WATT AT 1 KHz 

.75" X .52"; 2 OHM TO 135K OHM; 50 Hz TO 30KHz 
2 WATT AT 1 KHz 

.75" X .S2"; 2 OHM TO SOK OHM; 20 Hz TO 25 KHz 
3 WATT AT 1 KHz 

PULSE TRANSFORMERS .05ILSEC TO 100ILSEC WITH 
MINIATURIZED PLUG-IN CONSTRUCTION. 

ULTRA MINIATURE DC -D C CONVERTER TRANSFORMERS 

MICROPHONE/TRANSDUCER AUDIO INPUT TRANSFORMERS 
Interchangeable with."ansformers made by Beyer Dynamic ot Germany. 

400 t:tzPOWER TRANSFORMERS. PRIMARY VOLTAGES 
OF H5V OR 26V. PLUG-IN CONSTRUCTION. UL TRA-
MINIATURE SIZE. 

Page 

A-2234, A-2235 

A-2236, A-2237 

A-2238, A-2239 

A-2240, A-2241 

A-2242, A-2243 

A-2244, A-2245 

A-2246, A-2247 

A-2248, A-2249 

A-2250, A-2251 

A-2252, A-2253 

A-2254 

A-2255 

5600 

See EEM Section 1800: Coils, Chokes & Inductors lor PICO's latest line 01: 
• Mini High "0" Inductors. Mini Power Inductors. EMI Common Mode Suppression Inductors 

Pages A-1267 through A-1271 

See EEM Section 4000: Power Supplies DC lor PICO's new line 01: 
• 126 High Grade Industrial Ultra-Miniature DC-DC Converters up to 7 watts 

Pages D-1744 through 0-1751 

y_ For immediate engineering assistance or to place an order-C.II Toll Free 800-431-1064 

stoC~~~Y:~ewee~ . PIce Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2233 



5600 TRANSFORMERS 

" PART NUMBER POWER SECONDARY 

I .. ~\14 PICO's 
SECONDARY MllliWATTS DC TURNS RATIO 
IMPEDANCE PRIMARY RESISTANCE PRIM/SEC 400 UNBAL 

G Sarles PRIMARY OHMS 
Hz DC PRU'lR'f OHMS SEC SEC 

SPLIT WINDINGS 1 KHz " A ultra-mlnlature 
F S,rles Insulated IMPEDANCE ... ... CURRENT RESISTANCE SER PAR SER PAR 
Plug-In Leads OHMS SER PAR -N"" rna .... CONN CONN CONN CONN 

1nInsfar ....... F-28003 G-29003 10 ct 10 ct 2.5 125 20 11.5 1.1 1.35 .34 1:1 2:1 

F-28005 G-29005 20 ct 8,t 2 125 20 8 2.1 1.28 .32 1.58:1 3.16:1 

F-28010 G-29010 20 ct 20 ct 5 125 20 8 2.1 2.56 .64 1:1 2:1 

F-28015 G-29015 32 ct 32ct 8 125 20 8.5 3.5 4.32 LOB 1:1 2:1 

FSERIES F-28020 G-290Z0 40 ct 40 ct 10 125 20 5.6 • 4.77 1.19 1:1 2:1 

Plug-In F-28025 G-29025 48 ct 16 ct • 125 20 5.2 '.3 2.3 .58 1.73:1 3.46:1 
F-28030 G-29030 50 ct 50 ct 12.5 125 20 5 5.5 6.8 1.65 }:1 2:1 

"+ 010" F-28035 G-29035 80 ct 32 ct 8 125 20 4 8.5 4.25 1.06 1. 58:1 3.16:1 ., • . :_,"U:~ 1 "'.'" F-28040 G-29040 100 ct 40 ct 10 125 20 3.6 12.1 4.85 1.21 1. 58:1 3.16:1 +0.25 .250 -_ 000" 
(6.35_ 000 DlA.)..i... +0.25 F-28045 G-29045 100 ct 100 ct 25 125 20 3.6 12.1 12 3 1:1 2:1 

- (6.35 __ 000) 
F-28050 G-290S0 120 ct 12.8 c 3.2 125 20 3.3 13.2 1.6 .4 3.06:1 6.12:1 . ;;ro: F-28055 G-29055 120 ct 60 ct 15 125 20 3.3 13.2 

; 
7.3 1.83 1.41:1 2.83:1 

(0_ 51) 1. OO"C. 25" F-28060 G-29060 120 ct 120 ct 30 125 20 3.3 13.2 16 4 1:1 2:1 

UNIT CAN BE (25_ 4'6_ 35) F-28065 G-29065 150 ct l2ct 3 12. 20 3 15 1. 56 .3' 3.54:1 1.01:1 

SUPPLIED ~ F-28070 G-29070 150 ct 50 ct 12.5 125 20 3 15 6.6 1.65 1.73:1 3.46:1 
WITHOUT BARRIER F-28015 G-29015 150 ct 100 ct 25 125 20 3 15 14.5 3.63 1.22;1 2.45:1 

- - F-28080 G-29080 150 ct 150 ct 37.5 125 20 3 15 18.3 4.58 1:1 2:1 .125" DIA. 

,.""w~ ... "u. F-28085 G-29085 150 ct 600 ct 150 125 20 3 15 72 18 1:2 1:1 

(4.8 DlA_) F-28090 G-29090 200 ct 200 ct 50 125 20 2.5 22 26.8 6.7 1:1 2:1 

45° 
F-28095 G-29095 300 ct 12ct 3 125 20 2 33 1. 56 .3' 5:1 10:1 
F-28100 G-29100 300 ct 50 ct 12.5 125 20 2 33 6.6 1.65 2.45:1 4.9:1 

WHITE DOT AT TERMINAL #1 
F-Z8105 G-29105 300 ct 150 ct 31.5 125 20 2 33 1B.3 4.5B 1. 41:1 2.B3:1 

TERMINALS CLOCKWISE FROM F-28110 G-29110 300 ct 300 ct 75 125 20 2 33 40.3 10.0B 1:1 2:1 
PIN #l F-28115 G-29115 300 ct 600 ct 50 125 20 , 33 72 l' 1:1.41 1. 41:1 

F-28120 G-29120 320 ct 12.8ct 3.2 125 20 2 34 1.6 0.4 5:1 10:1 

F-28125 G-29125 400 ct 40 ct 10 125 20 1.8 49 4.7 1.18 3.16:1 6.32:1 
F-28130 G-29130 40Q ct 120 ct 30 125 20 1.8 4. 16.3 4.0B 1.83:1 3.65;1 

F-2B135 G-29135 400 ct 200 ct 50 125 20 1.8 •• 27.3 6.83 1.4i:l 2.B3:1 
GSERIES F-2B140 G-29140 400 ct 400 ct 100 125 20 1.8 49 4. 12.Z5 1:1 2;1 

Insulated Leads F-28145 G-29145 400 ct 1000 ct 250 125 20 1.8 4. 120 30 1:1. 58 1.26:1 
F-28150 G-29l50 400 ct 2000 ct 500 125 20 1.8 4. 270 67.5 1:2.24 1:1.12 

.250"~:g~g"DIA. [0 F-28155 G-29155 400 ct 4000 ct 000 125 20 1.8 •• 478 11 • 1;3.16 1:1. 58 

F-28160 0-29160 500 ct l2.8c 3.' 125 20 1.6 54 1.6 0.4 6.25:1 12.5:1 

(6. 35~~o~g DIA_) . F-28165 G-29165 500 ct 16 ct 4 125 20 1.6 54 2.3 0.58 5.6:1 11.2:1 

F-28170 G-29170 500 ct 50 ct 12.5 125 20 1.6 54 6.6 1.65 3.16:1 6.32:1 

1"W'::~ F-28175 G-29175 500 ct 150 ct 37.5 125 20 1.6 54 18.3 4.58 1.83:1 3.65:1 

(6. 3s:.°0~~) F-28180 0-29180 500 ct 500 ct 125 125 20 1.6 54 65 16.3 1:1 2:1 

F-28185 0-29185 *500 ct 500 ct 125 20 1.6 54 65 1:1 

F-28190 G-29190 500 ct 600 ct 150 125 20 1.6 54 72 18 1:1.1 1.83:1 

I 5O"C 25" 
F-28195 0-29195 600 ct 12.8c '3.2 125 20 1.5 5' 1.6 0.' 6.85:1 13.7:1 

llys.1
C
6:35) 

F-28200 G-29200 600 ct :30 ct 7.5 125 20 1.5 59 '.1 1.03 4.47:1 8.94:1 

___ 1 F-28205 G-29205 600 ct 48 ct I, 125 20 1.5 59 5.2 1.3 3.54:1 7.01:1 

F-28210 G-2921Q 600 ct 200 ct 50 125 20 1.5 5. 26.5 6.63 1.73:1 3.46:1 

F-28215 G-2921S 600 ct 600 ct 150 125 20 1.5 59 72 18 1:1 2:1 
DIMENSIONS ARE IN INCHES ( MM ) F-28220 G-29220 *600 ct 600 ct 125 20 1.5 59 72 1:1 -

F-28225 G-29225 600 ct 1200 ct 300 125 20 1.5 59 160 40 1:1.41 1.41:1 

F-28230 G-29230 640 ct 12.8c 3.2 125 20 1.5 62 1.6 0.' 7.07:1 14.14:1 

F-28235 G-29235 700 ct 100 ct 25 125 20 1.35 65 12 3 2.65:1 5.29:1 
SPECIFICATIONS 

F-28240 G-29240 BOO ct 12.8c 3. 125 20 1.3 88 16 4 7.9:1 15.8:1 _ MlL-T-27: • • • • • •• ... . 
All Units Meet MIL-T-27, Military F-28245 G-29245 800 ct 48 ct 12 125 20 1.3 88 6.7 1.68 4.08:1 8.16:1 
Designation Is TF5R21 ZZ for F-28250 G-29250 800 ct 800 ct 200 125 20 1.3 88 106 26.5 1:1 2:1 Transformers, TF5R20ZZ for 

F-2B2S5 0-29255 900 ct 600 ct 150 125 20 1.2 .3 74 18.5 1.22:1 2.45:1 Inductors. 

F-28260 G-29260 1000 ct 12 ct 3 125 20 1.2 120 1.55 0.39 9,13:1 18.3:1 _ FREQUENCY RESPONSE: • - -:±3dB, 400 Hz-250 KHz at 1.0 F-28265 G-29265 1000 ct 50 ct 12.5 125 20 1.2 120 6.6 1.65 4.47:1 8.94:1 
Milliwatt. F-28270 G-29270 1000 ct 1000 ct 250 125 20 1.2 120 120 30 1:1 2:1 

_ MAXIMUM DISTORTION: • - - F-28275 (;-29275 1060 ct 12.8ct 3.2 125 20 1.2 125 1.6 0.' 9.1:1 18.2:1 
5% With Rated Power Level at F-28280 G-29280 1200 ct 12.8 c 3.2, 125 20 1 133 1.6 0.' 9.68:1 19.4:1 
1 KHz and 400 Hz. 

F-28285 G-29285 1200 ct 500 ct 125 125 20 1 133 65 16.25 1.55;1 3.1:1 
_ DIELECTRIC STRENGTH: F-28290 G-29290 1200 ct 1200 ct 00 125 20 1 133 160 40 1:1 2:1 
All Units Tested at 200 V RMS. 

F-28295 G-29295 *1200 ct 1200 ct 125 20 1 133 160 1:1 
_INSULATION RES1STANCE: •• F-28300 G-29300 1500 ct 12 ct 3 125 20 1 180 1.55 0.39 11.2:1 22.4:1 
Greater Than 10,000 Megohms at 

F-28305 G-29305 1500 ct 500 ct 125 125 20 1 180 65 16.3 1. 73:1 3.46:1 300 V DC. 
F-28310 

_WEIGHT: ••••••••••• 
G-2931O *1500 ct 600 ct 125 20 1 180 73 1. 58:1 

1.1 Grams. F-283l5 G-29315 *IS00 ct 1500 ct 125 20 1 180 215 1:1 

F-28320 G-29320 1600 ct l2.8ct 3.2 125 20 1 1.0 1.6 0.4 11.2:1 22.4:1 • OPERATINg TEMPERATURE: _ 
F-28325 G-29325 2000 ct 8,1 2 125 20 0.8 218 1 .25 15.8:1 31.6:1 ~550c to +105 c (All Units Can Be 

Suppyed to Class S Requirements, F-28330 G-29330 2000 ct 2000 ct 500 125 20 0.8 218 260 65 1:1 2:1 
+130 c). 

F-28335 0-29335 *2000 ct 2000 ct 125 20 0.8 218 260 1:1 
_ TERMINALS: • • • • • • • .. F-28340 G-29340 2000 ct 8000 ct 2000 125 20 0.8 218 830 207.5 1:2 1:1 

Solid.012 Diameter Conductor. 

*INCLUDES ELECTROSTATIC SHIELD 
Conductor Is copper clad steel, 
Tirmed 100%. Electroplated Per 
MIL-T-I0127A and ASTM CCS B452. 

_THERMAL SHOCK:. • • • • • • 
25 Cycles, Method I07D, 
MIL-STD-202E, Test Condition A-I. 

• •• Di.count Prices: 1-9 Net: 10-24 Ie •• 10%: 25-49 Ie •• 16%: 50-991 ... 23%: 100-4991,,030% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

5600 

PRICES 1-9'" 

F- G-
S"I,s Series 

18.77 17.85 

18.77 17.f<5 

18.7'1 17.85 

18.7'1 17.85 

18.62 17.85 

17.06 16.25 

17.06 16.25 

18.82 16.25 

1&.62 16.25 

17.06 13.25 

:"7.06 16.25 

20.40 16.25 

20.40 19.36 

19.74 17.64 

20.40 17.64 

20.40 19.35 

20.40 19.36 

20.'0 19.36 

20.40 19.36 

20.40 19.36 

20.40 19.36 

20.40 19.36 

20.40 19.36 

ttL 54 17.64 

21.B7 20.77 

21.81 20.77' 

21.B7 20.77 

21.87 20.77 

19.88 18.92 

21.87 20.77 

21.87 20.77 

21.S1 20.71 

19.88 IS.92 

19.88 18.92 

19.88 18.92 

19.88 1S.92 

21.87 20.71 

21.87 20.77 

21.87 20.77 

21.87 20.71 

19.88 18.92 

19.88 18.92 

19.88 1S.92 

19.88 18.92 

21.87 20.77 

19.E8 18.92 

19.88 18.92 

19.88 16.92 

21.B7 20.77 

20.40 19.42 

20.40 19.42 

20.40 19.42 

22.44 21.;)1 

22.44 21.31 

20.40 19.42 

22.44 21.31 

_22.44 21.31 

22.44 21.:31 

22.44 21.J1 

22.44 21. 31 

22.44 21.31 

20.40 19.42 

20.40 19.42 

22.44 21. 31 

22.44 21.31 

22. ~4 21.31 

22.44 21. 31 

22.44 21.31 

21.87 20.82 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N_ MacQuesten Pkwy_, Mt Vernon, N_Y_ 10552.914-699-5514. TWX 7105620113 

A·2234 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

PART NUMBER POWER SECONDARY 
SECONDARY MllllWAm DC lURNS RATIO 
IMPEDANCE 4110 

PRIMARY RESISTANCE PRIM/SEC UNBAl OHMS 
GS ... " PRIMARY OHMS 1 KHz Hz oc .. I • ..., SIC SEC 

FSlII1es Insulalld IMP£D~NCE SPLIT W DINGS " S£R PAR S£R PAR ... ... CURRENT IMUIE( 
Plug-hi Leads OHMS SER PAR 1111111., ....... , m. .... CONN CONN CONN CONN 

F-28345 0-29345 2500 ct 2500 ct 625 125 20 0.75 280 280 70 1:1 2:1 

F-28350 G-29350 3000 ct 3000 ct 725 125 20 0.65 330 330 82.5 1:1 2:1 

F-28355 G-29355 ·3000 ct 3000 ct 125 20 0.65 330 330 1:1 

F-28360 G-29360 3600 ct 3600 ct 900 125 20 0.6 370 450 112.5 1:1 2,1 

F-28365 G-29365 400act 16 ct 4 125 20 0,57 400 2.3 0.58 15.8:1 31.6:1 

F-28370 G-29370 4000 ct 600 ct 150 125 20 0.57 400 73 18.25 2.58:1 5.16:1 

F-28375 G-29375 4000 ct 1000 ct 250 125 20 0.57 400 120 30 2:1 4:1 

F-28380 0-29380 11<4000 ct 8000 ct 125 20 0.57 400 070 - 1:1.41 -
F-28385 G-2938S 5000 ct 500 ct 12' 125 20 0.5 540 6. 16.25 3.16:1 6.32:1 

F-28390 G-29390 5000 ct 5000 ct 1250 125 20 0.5 540 650 162.5 1:1 2:1 

F-28395 0-29395 7500 ct 50 ct 12.5 125 20 0.5 835 6.6 1.65 12.2:1 24.5:1 

F-28400 0-29400 7500 ct 100 ct 25 125 20 0.4 835 12 3 8.66:1 17.3:1 

F-28405 0-29405 7500 ct 600 ct 150 125 20 0.4 835 72 18 3.54:1 7.07:1 

F-28410 0-29410 7500 ct 2500 ct 625 125 20 0.4 835 280 70 1.73:1 3.46:1 

F-28415 0-29415 *7500 ct 7500 ct - 125 20 0.4 835 020 - 1:1 -
F-28420 0-29420 8000 ct 12.8 ct 3.2 125 20 0.4 865 1.6 0.4 25:1 50:1 

F-28425 0-29425 8000 ct 1000 ct 250 125 20 0.4 865 120 30 2.83:1 5.66:1 

F-28430 0-29430 *8000 ct 1200 ct 125 20 0.4 865 160 - 2.58:1 -
F-28435 0-29435 "9000 ct 9000 ct 125 20 0.4 1160 160 - 1:1 -
F-2S440 G·29440 10,000 ct 12.8 ct 3.2 125 20 0.36 1200 1.6 0.4 28:1 56:1 

F-28445 0-29445 10,000 ct 16 ct 4 125 20 0.36 1200 1.77 0.44 25:1 50:1 

F-28450 0-29450 10,000 ct 100 ct 25 125 20 0.36 1200 12 3 10: 1 20:1 

F-28455 0-29455 10,000 ct 200 ct 50 125 20 0.36 1200 27 6.75 7.07:1 14'.14:1 

F.-28460 0-29460 010,000 ct 500 ct 125 125 20 0.86 1200 65 16.25 4.47:1 8.94:1 

F-28465 0-29465 to, 000 ct 600 ct 150 125 20 0.36 1200 72 18 4.08:1 8.16:1 

F-28470 0-29470 10,000 ct 1000 ct 250 125 20 0.36 1200 120 80 3.16:1 6.32:1 

F-28475 0-29475 10,000 ct 1200 ct 300 125 20 0.36 1200 160 40 2.88:1 5;77:1 

F-28480 G-29480 10,000 ct 1500 ct 375 125 20 0.36 1200 215 53.8 2.58:1 5.16:1 

F-28485 0-29485 10,000 ct 2000 ct 500 125 20 0.36 1200 260 65 2.24:1 4;47:1 

F-:28490 0-29490 10,000 ct 5000 ct 1250 125 20 0.36 1200 650 162.5 1.41:1 2.83:1 

F-28495 0-29495 10, 000 ct 7500 ct 1875 125 20 0.36 1200 020 255 1,15:1 2.3:1 

F-28500 0-29500 10,000 ct lO,OOOct 2500 125 20 0.36 1200 1200 300 1:1 2:1 

F-28505 0-29505 "10,000 ct qooocl 125 20 0.36 1200 1440 - 1:1 -
F-28510 0-29510 15, 000 ct 400 ct 100 100 15 0.35 1420 43 10.75 6l2:1 12.24:1 

F-28515 G-29515 15,000 ct 500 ct 125 100 15 0.35 1420 49 12.25 5.48:1 10.95:1 

F-28520 0-29520 15,000 ct 600 ct 150 100 15 0.35 1420 .. 17 5:1 10;1 

F-28525 0-29525 15, 000 ct 10,000 ct 2500 100 15 0.35 1420 100 275 1.22:1 2.45:1 

F .. a8530 G-29530 "15,000 ct 15,000 ct - 100 15 0.35 1420 730 1:1 -
F-28535 G-29535 15,000 ct 15,000 et 3750 100 15 0.35 1420 730 433 1:1 2:1 

F-28540 G·29540 16,000 ct 1000 ct 250 100 15 0.35 1500 11. 28.75 4:1 8:1 

F-28545 0-29545 20,000 ct 500 ct 125 100 15 0.3 1600 60 15 6.33:1 12.65:1 

F-28550 0-29550 20, 000 c.t 600 ct 150 100 15 0.3 1600 66 16.5 5.77:1 11.55:1 

F-28555 0-29555 20,000 ct 800 ct 200 100 15 0.3 1600 94 23.5 5:1 10:1 

F-28560 0·29560 20,000 ct 1000 ct 250 100 15 0.3 1600 106 26.5 4.47:1 8.94:1 

F-28565 0-29565 20,000 ct SOOOct 1250 100 15 0.3 1600 600 150 2:1 4:1 

F-28570 0-29570 20,000 ct IO,OOOet 2500 100 15 0.8 1600 1100 275 1.41:1 2.83:1 
F-SHIELD MU-:METAL SHIELD .285" d X .268" h (7.24 mm d x 6. 73mmh) SINGLE SHIELD 
FYY~SHlELD MU-METAL SIIlELD .315" d X .275" h (8. a mm d X 6. 9 9 mm hl USE WITH 

F-SHIELD FOR DOUBLE SHIELDINO 
O-SHIELD MU-METAL SHIELD. 285" d X .335" h (7.24 rnm d X 8.51 mm h) SINOLE SHIELD 
OYY-SHIELD MU-METAL,SHlELD .315" d X .40" h (8.00 mm d X 10.16 mm h) USE WITH 

G-SHIELD FOR DOUBLE SHIELDING 
OXX-SHlELD MU-METAL SHIELD .35" d X .465" h (8.89 mm d X 11.81 mm hl USE WITH 

G-6HIELD AND GYY SHIELD FOR TRIPLE SHIELDING 

• INCLUDES ELECTROSTATIC SHIELD 

••• Discount Prices: 1-9 Net: 10-24 less 10%: 26-49 less 16%: 60-99 less 23%: 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.H. Mt. Vernon. New Yorl,. 

INDUCTORS 
PRICES 1-9 ...... 

PART NUMBER INDUCTANCE DC CURRENT DC RESISTANCE F G 
F-$ERIES O-SERIES HENRIES rna OHMS SERIES SERIES 

F-5825 0-&i25 
SERIES {10.0 0 2250 

2.75 2 d8.54 17.64 
PARALLEL { 2.5. 0 560 

.65 4 

F-S830 0·6130 SERIES { 5.5 0 1000 
1.5 2 18.54 17.64 

PARALLEL { 1.3 0 250 
.40 4 

F-5835 0-6135 SERIES { .85 I 240 
.25 6 

{ .21 2 18.54 17.64 
PARALLEL .06 12 60 

F-5840 0-6140 SERIES { .6 0 144 
.15 5 18.54 17.64 

PARALLEL { .15 0 36 .04 10 

5600 

PRICES 1·9 ••• 

FSERIES GSERIES 
F- a- Plug-In Insulated Leads 

Serio Serie. 

I I 21,87 20.82 , 
21.87 20.82 

22.44 21.31 

21.87 20.82 I r;i 21.87 20.82 

21.87 20.82 

11\1\ 21.87 20.82 

24.05 22.85 

21.87 20.82 

24.05 22.85 

24.05 22.il5 

22.38 21.31 SCHEMATIC FOR THANSFORMERS 

22.38 21.31 WITH SPUT SECONDARIES 

22.38 21. 31 P1CO-F P1CO-G 

22.38 21.31 

:3 c: ~~'j CYELLOW 

24.05 22.85 

24.05 22.85 WHITE 
RED 

24.05 22.85 c: C
BLACK 24.05 22.85 

24.05 22.85 BLUE GREEN 

22.38 21.31 

22.313 21.31 SCHEMATIC FOR THANSFORMERS 
22.38 21.31 WITH ELECTROSTATIC SHIELD 

22.38 2l.SI PICO-F PlCO-G 

22.38 21.31 '3E' ""':=:lIIt::".'" 22.38 21.31 

22.38 21.31 2 : 6 RED I aLACK 

22.44 22.85 I I . 
22.44 21.S1 3 I 7 BLUE I GREEN 

21.31 
4 WHITE 

22.44 

22.44 21.31 

20.40 1~.42 SCHEMATIC FOR INDUCTORS 

24.05 22.85 PICO-F PICO-G 

22.44 21.31 l~~ERIESR~REE 
22.44 21.31 

N 

22.44 21.31 
4 CONNECTION 

7 YELLOW BLACK 
22.44 21.31 2 RED GREE N 
24.05 22.85 

22.44 21.3~ 

22.44 21.31 

: r:::::rc~tJ'~~¥,JN :r:::::r 
7 YELLOW BLACK 

24.05 22:85 

24.05 22.85 

24.05 22.85 

24.05 22.85 
24.05 22.85 

24.05 22.85 
2.04 
2.04 

2.04 
2.04 

2.04 

FEATURES 

_EXTREME RESISTANCE TO THERMAL SHOCK 

-ULTRA MINIATURE SIZE 

-PICO IS APPROVED QPL SOURCE (MzL~T~27) 

_5 MAGNETIC SHIELDS AVAILABLE 

-ELECTROSTATIC SHIELDINO CAN BE ADDED 

-VARIATION OF STANDARD DESIGNS AVAILABLE 

-SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENlBCUS IN LEAD AREA • 

-EVERY UNn' IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE OUARANTEE 
USING PlCO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

This Product is Patented 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND MEASUREMENTS 
ARE LISTED FOR BOTH SERIES AND PARALLEL CONNECTIONSo 
TWO VALUES OF INDUCTANCE, EACH AT A PARTICULAR VALUE 
OF D.C. CURRENT. ARE LISTED FOR EACH INDUCTOR. 

For immediate engineering assistance or to place an order.....,Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 .914-699-5514. TWX 7105620113 

EEM 1985 For manufacturers' sales offices, see yellow pages A'2235 



5600 

PlCO'. 
... b.· .............. .......,... ...... 

WSERIES 
Plug-In 

, 

.35" MAX. DIA. 

(8.9 MAX. D~.) 

~=r~ t (8.13 MAX.) 

.020" 
(0.51) 1.00":.25" 

(25.4:t 6.35) 

- ~ 
.25" DIA. 

('."~1:r .175" DIA. 
(4.45 DIA.) 

450 • 

WHITE DOT AT TERMINAL *' 
TERMINALS CLOCKWISE FROM 
PINU 

I: DIMENSIONS ARE IN INCHES ( MM ) 

SPECIFICATiONS 

M1L-T·27: • · . 
Units Meet MIL-T-27. 

e 
All 
De 
T 
Indu 

Military 
signation is TF5R21ZZ for' 

ransiormers, TF5R20ZZ for 
clors. 

mEQUENCY RESPONSE: • • • • 
3dB, 400 Hz-lOO KHz at 1.0 Milliwatt. 

e MAXIMUM DIsTORTION: 
% With Rated Power Level at 
KHz and 400 Hz. 

eDlELECTRIC STRENGTH: • 
AI 1 Units Tested. at 200 V RMS. 

INSULATION RESISTANCE: 
reater Than 10, 000 Megohms ~t G 

300 V DC. 

· . 

eWE((}HT: ••••••••••• 
2.5 Grams. 

e OcfERATlNIf TEMPERATURE: • 
5 c to +105 c (All Units Can Be -6 

S ~roy:: to Class S Requirements. 

e TERMINAlS:. • · . 
lid .016 Dlameter' Conductol"'. 

onductor is Copper Clad steel. 
inned 100%.' Electroplated Per 

So 
C 
T 
MI L-T-U1'l2'lA and ASTM CCS B452. 

eTHERMALSHOCK: ••••••• 
25 Cycles, Method. l0'7D, 

IL-STD-202E, Test Condition A-I. 

TRANSFORMERS 

PlCD PART SECONDARY PDWEIWATTS SECDNDARY TURNS IATID IMPEDANCE 'IIMARY DC IUlIER OHMS UNSAL PRIM IESISTANCE PRIM/SEC 
PRIMAR SPLIT 4GII DC DC 8HMS IEC IEC 

WSerI .. IM'ED S::IDI!I~1a 
1KHz Hz CU.REN IESIS C\~~ PAR SER e:" PI .... ln OHMS .. .. .. OHM. CDD CDD - -W-26003 ]0 ct 10 ct 2.5 .4 .075 31.6 1.1 1.3 .33 1:.1 2:1 

W-26005 20 ct 6et 2 .4 .075 22.3 2.2 1 .25 1.58:1 3.16:1 

W-26010 20 ct 20 ct 5 .4 .075 22.3 2.2 2.6 .65 1:1 2:1 

W-260i5 32 ct 32 et 8 .4 .075 17.6 3.5 4.2 1.05 1:1 2:1 

W-26020 40 ct 40 ct 10 .4 .075 15.8 4 4:: 1.2 1:1 2:1 

W-26025 48 ct 16 et 4 .4 .075 14.4 5.3 1.9 .46 1.73:1 3.46:1 

W-26030 50 ct 50 ct ·12.5 .4 .075 14.1 5.6 6.5 1.6 1:1 2:1 

W-26035 80 ct 32 ct 8 .4 .075 11.1 8 4 1 1. 58:1 3.16:1 

W-26040 lOO'ct 40 ct 10 .4 .075 10 10 4.5 1.2 1. 56:1 3.16:1 

W-26045 100 ct 100 ct 25 .4 .075 10 10 12 3 1:1 2:1 

W-26050 120 ct 12.8 ct 3.2 .4 .075 9.1 12 1.5 .38 3.06:1 6.12:1 

W-26055 120ct 60 ct 15 .4 .075 9.1 12 7.2 1.8 1.41:1 2.83:1 

W-26060 120 ct 120 ct 30 .4 .075 9,1 12 14.5 3.6 1:1 2:1 

W-26065 ·150 ct 12 ct 3 .4 .075 8.2 15 1.5 .38 3.54:1 7.08:1 

W-26070 150 ct ·50 ct 12.5 .4 .075 8.2 15 6 1.5 1. 73:1 3.46:1 

W-26075 150 ct 100 ct 25 .4 .075 8.2 15 12 3 1.22:1 2.45:1 

W-28080 150 ct 150 ct 37.5 .4 .075 8.2 15 16.8 4.2 1:1 2:1 

W-26085 150 ct 600 ct 150 .4 .075 8.2 15 70 17.5 1:2 1:1 

w-26090 200 ct 200 ct 50 .4 .075 7 20 24 6 1:1 2:1 

w-26095 300 ct 12 ct 3 .4 .075 5.8 30 1.5 .38 5:1 10:1 

W-28100 300 ct 50 ct 12.5 .4 .075 5.'8 30 6 1.5 2.45:1 4.9:1 

W-26105 300 ct 150 ct 37.5 .4 . 075 5.8 30 18 4.5 1.41:1 2 •. 83:1 . 

W-26110 300 ct 300 ct 75 .4 .075 5.8 30 36 9 1:1 2:1 

W-2611 300 ct 600 cl 150 .4 .075 5.8 30 72 18 1:1.41 1.41:1 

W-26120 320 ct 12.8 ct 3.2 .4 .075 5.6 32 1.! .38 5:1 10:1 

W-26125 400 ct 40 ct 10 .4 .075 5 40 4.5 1.1 3.16:1 6.32:1 

W-26130 400 ct 120 ct 30 .4 .075 5 40 14 3.5 1.83:1 3.65:1 

W-26135 400 ct 200 ct 50 .4 .075 5 40 24 6 1.41:1 2.83:1 

W-26140 400 et 400 ct 100 .4 .075 5 40 48 12 1:1 2:1 

W-26145 400 ct 1000 ct 250 .4 •. 075 5 40 120 30 1:1.61 1.26:1 

W-26150 400 ct 2000 ct 500 .4 .075 5 40 240 60 1:2.2 1:1.12 

W-26155 400 ct 4000 ct 1000 .4 .075 5 40 480 120 1:3. I! 1:1.58 

W-26160 500 cl 12.8 ct 3.2 .4 .075 4. :; 50 1.5 .38 6.25:1 12.5:1 

W-26165 500 ct 16 ct 4 .4 .075 4.5 50 2 .5 5.6:1 11.2:1 

W-26170 500ct 50 ct \2.5 .4 .075 4.5 .50 6 1.5 3.16:1 6.32:1 

W-26175 500 ct 150 ct 37.5 .4 .075 4.5 50 18 4.5 i.83:. 3.65:1 

W-26180 500 ct 500 ct 125 .4 .075 4.5 50 60 15 1:1 2:1 
W-261BS "'SOD ct 500 ct .4 .075 4.' '0 60 - f:l -
W-26190 SOD ct 600 ct 150 .4 .075 4.5 50 72 18 1:1.1 1.83:1 

W-26195 600 ct 12.8 ct 3.2 .4 .075 4.1 60 1.5 .38 6.85:1 13.7:1 
W-26200 600 ct 30 ct 7.5 .4 .075 4.1 60 3.6 .9 4.47:1 8.94:1 

W-ll6205 600 ct 48 ct \2 .4 .075 4.1 60 5.8 1.45 3.54:1 7.07:1 

W-26210 600 ct zoo ct 50 .4 .075 4.1 60 24 6 1. 73:1 3.46:1 

W-26215 600 ct 600 ct 150 .4 .075 4.1 60 72 16 1:1 2:1 

W-26220 "'SOD ct 600 ct - .4 .075 4.1 60 72 - 1:1 -
W-26225 600 ct 1200 ct 300 .4 .075 4.1 60 144 36 1:1.41 1.41:1 

W-26230 640 ct l2.8 ct 3.2 .4 .075 3.9 64 1.5 .38 7.07:1 14.14:1 

W-26235 700 ct 100 ct 25 .4 .075 3.8 70 12 3 2.:65:1 5.29:1 

W-26240 800 ct 12.8 ct 3.2 .4 .075 3.5 80 1.5 .38 7.9 :1 15.6:1 

W-26245 800 ct 48 ct 12 .4 .075 3.5 80 5.8 1.45 4.08:1 8.16:. 

W-26250 800 ct 800 ct 200 .4 .075 3.5 80 96 24 1:1 2:1 
W-26255 900 ct 600 ct 150 .4 .075 3.3 90 72 18 1.22:1 2.45:1 

W-26260 1000 ct 12 ct 3 .4 .075 3.2 100 1.5 .36 9.13:1 18.3:1 
W-26265 1000 ct 50 ct \2.5 .4 .075 3.2 100 6 1.5 4.47:1 8.94:1 

W-26270 1000 ct 1000 ct 250 .4 .075 3.2 100 120 30 1:1 2:1 

W-26275 1060 ct 12.8 ct 3.2 .4 .075 3.1 106 1.5 .38 9.1:1 18.2:1 

W-26280 1200 ct 12.8 ct 3.2 .4 .075 2.9 120 1.5 .38 9.68:1 19.4:1 

W-26265 1200 ct 500 ct 125 .4 .075 2.9 120 60 15 1.55:1 3.1:1 
W-26290 1200 ct 1200 ct 300 .4 .075 2.9 120 140 '35 1:1 2:. 

W-26295 "'1200 ct 1200 ct .4 .075 2.9 120 140 - 1:1 

W-26300 1500' ct 12 ct 3 .4 .07. 2.6 150 1.5 .38 11.2:1 22.4:1 
W-26305 1500 ct 500 ct 128 4 .075 2.6 150 60 15 1. 73:1 3.46:1 
W-26310 "'1500 ct 600 ct - .4 .075 2.6 150 72 - 1.58:1 -
W-26315 ·1500 ct 1500 ct - .4 .075 2.6 150 180 1:1 -
W-26320 1600 ct 12.8 et 3.2 .4 .075 2.5 160 1.5 .38 11.2:1 22.4:1 
W-26325 2000 ct 8et 2 .4 .075 2.2 200 1 .25 15.8:1 31.6:1 

W-26330 2000 ct 2000 ct 500 .4 .075 2.2 200 240 60 1:1 2:1 

W-26335 "'2000 ct 2000 ct - .4 .075 2.2 200 240 - 1:1 -
W-2634O 2000 ct 8000 ct 2000 .4 .075 2.2 200 960 240 1:2 1:1 

W-26345 2500 ct 2500 ct 625 .4 .075 2 2pO 300 75 1:1 2:1 

* * * Discount Pnces: 1-9 Net; 10-241 ..... 10%; 25-49 less 16%; 
5()"99 less 23%; 10()"499 less 80% 

'INCLUDES ELECTROSTATIC SHIELD 

Ordering Instructions: No minimum. Net 80 day" F.O.B. Mt. Vernon, New York. 

For immediate engineering assistance or to place an order-C.II Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

5600 

PICD 
PRIC~S. 
1 .. •• .. 
Sed .. 
13.65 

13.85 

13.65 

13.66 

13.85 

14 ••• 

14.69 

17.44 

14.69 

14.69 

13.21 

17.44 

17.44 

13.21 

14.89 

14.89 

17.44 

14.69 

14.69 

13.21 

14.69 

14.89 

17.44 

13.21 

13.21 

17.44 

17.44 

14.89 

17.44 

20.01 

20.01 

18.07 

15.31 

16.31 

15.31 

15.31 

16.31 

15.31 

15.31 

13.21 

13.86 

13.85 

13.85 

13.65 

16.31 

13.85 

13.85 

13.85 

13.85 

20.88 

13.85 

13.85 

13.86 

15.31 

15.31 

13.85 

12.47 

12.47 

12.47 

17.05 

13.85 

15.31 

15.31 

16.31 

13.85 

18.07 

18.07 

20.01 

18.07 

16.07 

For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 
IIUIER IMPEDANCE PRIMARY DC PRIM/SEC PRICES 

OHM. UIIIAl PRIM RESISTANCE 1·.··· PRIMARY SPLIT 40D DC DC OHM. SEC SEC 
WSlrll. IMPED WilD IllS 1KHz Hz' 

CURREIIT RESIS SER PAR SER PAR w-
Plug·ln OHMS SEI PAR .. .. ... OHMS COIN CONI COllI COllI Slrlll - -W·2635O 3000 ct 3000 ct 725 .4 .075 1.6 300 360 90 1:1 2:1 14.69 

W·26355 ·3000 ct 3000 ct .4 .075 1.8 300 360 1:1 20.01 

W·26360 3600 ct 3600 ct 900 .4 .075 1.7 360 432 108 1:1 2:1 14.69 

W-26365 4000 ct 16 ct 4 .4 .07' 1.6 400 1.9 .47 15.8:1 31.6:1 18.07 

W-26370 4000 ct 600 ct 150 .4 .07. 1.6 400 72 18 2,58:1 5.16;1 18.07 

W-26375 4000 ct 100Q ct 2.0 .4 .07' 1.6 400 120 30 2:1 4:J. 20.01 

W-26380 "'4000 ct 8000 ct - .4 .075 1.6 400 960 . 1:1.41 - 20.01 

W-2638' 5000 ct 500 ct 12' .4 .075 1.4 500 60 I. 3.16:1 6.32:1 15.31 

W-26390 5000 ct 5000 ct 1250 .4 .07' 1.4 500 600 150 1:1 2:1 15.31 

W-26395 7500 ct 50 ct 12.5 .33 .07' 1.2 750 6 I.' 12.2:1 24.5:1 15.31 

W-26400 7500 ct 100 ct 25 .33 .07' 1.2 1.0 12 3 8.66:1 17.3:1 15.31 

W-2640' 7500 ct 600 ct 1.0 .33 .07' 1.2 7.0 72 18 3.54:1 7.07:1 17.05 

W-26410 7500 ct 2500 ct 625 .33 .075 1.2 750 300 75 1. 73:1 3.46:1 17.05 

W-26415 ·7500 ct 7500 ct .33 .07' 1.2 750 900 - 1:1 20.01 

W-26420 8000 ct 12.8 ct 3.2 .3 .075 1.1 600 1.5 .38 2':1 .0:1 15.31 

W-26425 8000 ct 1000 ct 2.0 .3 .07' 1.1 600 120 30 2.63:1 '.66:1 17.U' 

W-26430 "'8000 ct 1200 ct .3 .075 1.1 800 144 2.58:1 - 20.01 

W·26435 *9000 ct 9000 ct .27 .075 1.1 900 080 - 1:1 - 20.01 

W-26440 10,000 ct 12.8 ct 3.2 .25 .075 1.0 1000 1.5 .38 28:1 56:1 13.85 

W-26445 10,000 ct 16 ct 4 .25 .075 1.0 1000 1.92 .48 25:1 50:1 13.85 

W-26450 10.000 ct 100 ct 2. .25 .07' 1.0 1000 12 3 10:1 20:1 15.31 

W-2645' 10.000 ct 200 ct .0 .2' .07' 1.0 1000 24 6 7.07:1 14.14:1 15.31 

W-26480 10.000 ct 500 ct 12' .25 .07' 1.0 1000 60 I. 4.47:1 8.94:1 15.31 

W-26465 10.000 ct 600 ct 1.0 .2' .07' 1.0 1000 72 18 4.08:1 8.16:1 1'.31 

W-26470 10.000 ct 1000 ct 2.0 .2' .075 1.0 1000 120 30 3.16:1 6.32:1 15.31 

W·2647. 10.000 ct 1200 ct 300 .25 .07' 1.0 1000 144 36 2.89:1 5.77:1 18.07 

W-26480 10.000 c't 1500 ct 37. .2' .075 1.0 1000 180 45 2.58:1 5.16:1 18.07 

W-2648' 10.000 ct 2000 ct 500 .2' .07' 1.0 1000 240 60 2.24:1 4.47:1 17.70 

W-26490 10,000 ct 5000 ct 1250 .2' .07' 1.0 1000 600 1.0 1.41:1 2.83:1 16.02 

W-26495 10,000 ct 7500 ct 187. .2' .07' 1.0 1000 900 22' 1.1':1 ~. 3:1 18.07 

W-26'00 10,000 ct 10,000 ct 2'00 .2' .07' 1.0 1000 1200 300 1:1 2:1 17.44 

W-26'0' ·10,000 ct 10,000 ct - .2' .07' 1.0 1000 1200 1:1 - 20.01 

W-26'10 15,000 ct 400 ct 100 .16 .075 .82 1.00 48 12 6.12:1 12.24:1 17.44 

W-26515 15,000 ct 500 ct 12' .16 .07' .62 1500 60 15 '.48:1 10.95:1 17.44 

W-26'20 15,000 ct 600 ct 150 .16 .07' .82 1500 72 18 ':1 10:1 17.44 

W-26525 1',000 ct 10,000 ct 2500 .16 .07' .82 1500 1200 300 1.22:1 2.4':1 17.44 

W·26'30 ·15,000 ct 15,000 ct - .-16 .075 .82 1.00 1800 - 1-1 - 20.01 

W-2653' 15,000 ct 15,000 ct 37.0 .16 .07' .82 1.00 1800 450 1:1 2:1 18.07 

W-26'40 16,000 ct 1,000 ct 2.0 .1' .07' .8 1600 no 30 4:1 8:1 18.07 

W·26.45 20,000 ct 500 ct 12. .125 .07' .7 2000 60 15 6.33:1 12.65:1 17.44 

W-26"0 20,000 ct 600 ct 150 .125 .075 · 7 2000 72 18 5.77:1 11.55:1 17.44 

W·265'5 20,000 ct 800 ct 200 .12' .07' .7 2000 96 24 ':1 10:1 15.94 

W-26560 20,000 ct 1000 ct 2.0 .125 .07' .7 2000 120 30 4.47:1 8.94:1 20.01 

W-2656' 20,000 ct 5000 ct 12.0 .125 .07' .7 2000 600 150 2;1 4:1 17.44 

W-26570 20,000 ct 0,000 ct 2.00 .12' .07' .7 2000 1200 300 1 •. 41:1 2.83:1 17.44 

W-26075 -20,000 ct 20,000 ct - .125 .07' .7 2000 2400 - 1:1 - 20.01 

W-26'80 25,000 ct 500 ct 12' .1 .075 .63 2500 60 I' 7.07:1 4.14:1 16.07 

W-26'85 25,000 ct 1000 ct 250 .1 .07' .63 2500 120 30 5:1 10:1 18.07 

W-28590 30,000 ct 50 ct 12.' .083 .07' .56 3000 6 I.' 24. ':1 49:1 18.07 

W-26595 30,000 ct 1200 ct 300 .083 .07' .56 3000 144 36 ':1 10:1 18.07 

W-266OO 30.000 ct 500 ct 12. .083 .075 · '8 3000 60 I' 7.75:1 15. ':1 18.07 

W-26605 30,000 ct 200 ct 50 .083 .075 .56 3000 24 6 12.2':1 24.5·1 18.07 

W-26610 30.000 ct 5,000 ct 12.0 .083 .075 .56 3000 600 1.0 2.45:1 4.9:1 18.07 

W-2661' 3D, DOD ct 0,000 c:t 2.00 .083 .075 .• 8 3000 1200 300 1. 73:1 3.46:1 18.07 

W-26620 30,000 ct 30,000 ct - .083 .075 .56 3000 3600 - 1:1 20.01 

W-2662':; 40,000 ct 400 ct 100 .062 . 062 · . 4000 48 12 10:1 20:1 20.01 

W-SHIELD MU-METAL SHIELD .37"D x .. 32"8 (9~4nIaD x 8.lmmB) SINGLE SBJ:ELD 2.0' 
WXX-BHJ:ELD MU-METAL SHIELD ~395"D x .33"8 (10lnd) x 8.4aaH) USB Wl'l'B. W SHIELD lOR DOUBLE SHIELDING 2.05 

'INCLUDES ELECTROSTATIC SHIELD 

INDUCTORS 
ALL INDUCTORS· HAVE SPLrr WINDINGS AND MEASUREMENTS 
ARE LISTED FOR BOTH SERIES ;'NO PARALLEL CONNECTIONS. 
TWO VALUES OF INDUCTANCE, EACH AT A PARTICUlAR VALUE 
OF D.C. CURRENT. ARE LISTED FOR EACH INDUCTOR. 

PICO 
PART INDUCTANCE DC' CURRENT DC RESETANCE PRICEUt; 

NUMBER HENRIES m. OHMS 1-9 

r· 1 

4 
2' SERIES 08 10 

W-2670S 
PARALLEL .02' 8 13.85 

. 02 20 6 •• 

W-26710 SERIES { 0.9 2 105 
O •• 6 13.85 

PARALLEL { 
.23 4 26 
.13 12 

SERIES {~ •. ; 2 630 
W-26715 4 13.85 

PARALLEL . 0.6 4 160 
0.23 8 

SERIES { 
4.5 2 230\) 

W-26720 1.2 4 14.70 

PARALLEL. .1.1 4 57' 
0.3 8 

* * * Discount PrIces: 1·9 Net; 
10-24 less 10%; 25-49 less 16%; 
50-99 less 23%; 100-499 less 30% 

Ordering Instructions: 
No minimum. Net 30 days 
F.O.B. Mt. Vernon, New York. 

. mediate ~ 
For 1m '119 , . 'l1eerl 

el191·stal1ce 
asSI lace 
or to P der--

all or 

,free 
,,10 ' 4 ca ..431-106 

~ 800 

........ 
EEM 1985 For manufacturers' sales offices, see yellow pages 

5600 

PICO'. 
ulba mln .... re 
tnInsfonners 

WSERIES 
Plug-In 

SCHEMATICS FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

:3 c: 
c: 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

:3!E 
3 ~ 7 

SCHEMATIC FOR INDUCTORS 

;~~IES CONNECTION 

14~72 PARALLEL 
CONNECTION 

FEATURES 

_EXTREME RESISTANCE TO THERMAL SHOCK 

-ULTRA MINIATURE SIZE 

-PICO IS APPROVED QPL SOURCE (MlL-T-27) 

-MAGNETIC SHIELDS AVAILABLE 

-ELECTROSTATIC SHIELDING CAN BE ADDED 

-VARIATION OF STANDARD DESIGNS AVAILABLE 

-SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHiCH ARE FREE OF 
ENCAPBULAN1. NO MENllCUS IN LEAD AREA. 

-EVERY UNlT IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICa'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAIlB. 

This Product is Patented 

r -

PICO 
Electronics, 
'nc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y. 10552 

914-699-5514 
TWX 7105620113 

A-2237 



5600 TRANSFORMERS 

PICO'. PICO PAIT SECONDAIY POWER WATTS 
NUMBER IMPEDANCE PIIMARY 

.. ba miniature OHM. 400 30D UNIAL 
'IIMARY SPLIT 1KHz Hz Hz DC 

transran ...... Y Seri .. IMPEDANCE WINDIN.S .. ... .. CURRENT 
Plug-In OHMS SER PAl --- ml 

Y-27003 10 ct 10 ct 2.5 .6 .2 .1 31.6 ~ 

Y·27005 20 ct 8ct 2 .6 .. .1 '2.3 

Y SERIES Y-27010 20 ct '0 ct 5 • 6 .. .1 22.3 

Plug-In y-nuts 32 ct 32 ct 8 .6 .. .1 17.6 

Y-27020 40 ct 40 ct 10 .6 .. .1 15.8 

Y-2'lD25 48 ct 16 ct 4 .6 .. :1 14.4 

Y-2'1030 50 ct 56 ct 12.5 .6 .2 .1 14.1 
y-a'lD35 80 ct 32 ct 8 .6 .2 .1 11,1 

Y-27040 100 ct 40 ct 10 .6 .2 .1 10 

Y·27045 100 ct 100 ct 25 .6 .. .1 10 

Y-2'1050 120 ct 12.8 c 3.2 .~ .2 .1 9.1 
Y-27055 120 ct 60 ct 15 .6 .. .1 9.1 

Y·U060. 120 ct 120 ct SO .6 .. .1 9.1 

Y-27065 150 ct I' ct 3 .6 .. .1 8.2 
Y·27070 150 ct 56 ct 12.5 .6 .2 .1 8.2 
Y-27075 150 ct' 100 ct 25 .6 .2 .1 8.2 ' .... \t1~ Y-27080 150 ct 150 ct 37.5 .6 .2 .1 8.2 

(8.9 MAX.) .46" MAX. Y-27085 150 ct 600 ct 150 .. .6 .. .1 8.2 L (11.7 MAX.) 

.00" I Y-27090 200 ct 200 ct 50 .6 .. . 1 7 

Y-27095 300 ct 12 ct 3 .6 .2 .1 5.8 

(0.51) 1.00" t.25" 
Y-27100 300 ct 50 ct 12.5 .6 .2 .1 5.8 

.. U6
•
35

) 

Y-2i7105 300 ct 150 ct 37.5 .6 .2 .1 5.8 

Y-271l0 300 ct 300 ct 75 .6 .2 .. 1 5.8 

Y-27U5 300 ct 600 ct 150 .6 .2 .1 5.8 
Y-27130 320 ct 12.8 c 3.2 .6 .2 .1 '.6 

.25" DIA. Y-27125 400 ct 40 ct 10 .. .. .1 5 
(6.35 DIA.~.175" DIA. Y-27130 400 ct 120 ct 30 .. .. .1 5 (4.45 DIA.) 

,450 
Y-27135 400 ct 200 ct 50 .6 .2 .1 5 

Y-27140 400 ct 400 ct 100 .6 .2 .1 5 

WHrr& DOT AT T&RMINAL n Y-27145 400 ct 1000 ct .50 .6 .2 .1 5 
T&RMINAlB CLOCKWlS& Y-27150 400 ct 2000 ct 500 .6 .2 .1 5 
FROM PIN #I Y-27155 400 ct 4000 ct 100O' .6 .2 .1 5 

DIMENSIONS AR& IN INCHES (MM) Y-27160 500 ct 12.8 c 3.2 .6 .. .1 4.5 

Y-2716S 500 et 16 ct 4 .. .2 .1 4.5 

Y-27170 SOOct 50 ct 12.5 .. .. .1 4.S 

Y-27175 SOD ct 150 ct 37.5 .6 .2 .1 4.5 
SPECIFICATIONS Y-27180 500ct 560 ct 1'5 .6 .. .1 4.5 

• MIL-T-27: • Y-27185 * SOD ct 560 ct · .6 .. .1 4.5 
AU Units Meet MiL-;'-27: Milit~y 'Designation is TF5R21ZZ, Y-27190 SOD ct 600 ct 150 .6 .2 .1 4.5 
for Transformers, TFR20ZZ lor Inductors. 

Y-27195 600 ct 12.8 ct 3.2 .6 .2 .1 4.1 
• FREQUENCY RESPONSE: Y-27200 600 ct 30 ct 7.5 .6 .2 .1 4.1 
!.3db, 300 Hz - 100 KHz at 1.ci MUilwatt. 

Y-27205 600 ct 48 ct 12 .6 .2 .1 4.1 
o MAXIMUM DISTORTION: Y-27210 BOO ct 200 ct 50 .6 .2 .1 4.1 
5% With Rated Power Level at '1 KH~, 400 Hz and 300 Hz. 

Y-27215 .. 600 ct 600 ct 150 .6 .2 .1 4.1 

• DIELECTRIC STRENGTH: • Y-27220'" *600 ct 600 ct · .6 .2 .1 4.1 
All Untts Tested at 200 V RMB. 

Y-2722S·· 600 ct 1200 ct 300 .6 .2 .1 4.1 
• INSULATION RESISTANCE: Y-27230 640 ct 12.8 ct 3.' .. .2 .1 3.9 
Greater Than 10,000 Megohms at 300 V DC. 

Y-27235 700 ct 100 ct 25 .6 .2 . 1 3.8 

• WEIGHT: Y-27240 800 ct 12.8 ct 3.' .6 .2 .1 3.5 
3 Grams 

Y-27245 800 ct 48 ct I' .6 .2 .1 3.5 
• OPERATING TEMPERATURE: Y-27250 800 ct 800 ct 200 .6 .2 .1 3.5 
-550 c to +1050 c (All Units Can Be 

Y-27255 900ct 600 ct 156 .. .. .1 3.3 Supplied to Class S ReqUirements, +1300 C). 
Y-27260 1000 ct 12 ct 3 .. .. .1 3.2 

• TERMINALS: Y-27265 1000 ct 50 ct 12.5 .6 .2 .1 3.2 Solid.016 Diameter Conductor. 
Conductor is Copper Clad steel, Tinned 100%, Electroplated Per Y-27270 1000 ct 1000 ct .50 .. .. .1 3.2 
M1L-T-I0727A and ASTM CCS 8452. 

Y-27275 1060 ct 12.8 c 3.' .6 .. .1 3.1 

• THERMAL SHOCK: • Y-27280 1200 ct 12.8 ct 3.2 .6 .2 .1 '.9 
25 Cycles, Method 107D, MIL-STD-202E, Test Condition A-I. 

Y-27285 1200 ct 560 ct 125 .6 .2 .1 2.9 

Y-27290 1200 ct 1200 ct 300 .6 .. .1 '.9 
Y-27295 *1200 ct 1200 ct · .6 .2 .1 '.9 

For immediate engineering assistance Y-27300 1500 ct 12 ct 3 .6 .. .1 '.6 

or to place an order- Y-27305 1500 ct 500 ct 1'5 .6 .. .1 '.6 

C.II Toll Free 800-431-1064 
Y-27310 *1500 ct 600 ct · .6 .2 .1 2.6 

Y-27315 *1500 ct 1500 ct · .6 .2 .1 2.6 

Y-27320 1600 ct 12.8 ct 3.' .6 .2 .1 2.5 

PICO Y-27325 2000 ct 8 ct 2 .6 .. .1 2.2 
Y-27330 2000 ct 2000 ct 500 .. .. .1 2.2 

Y-27335 ·2000 ct 2000 ct · .6 .2 .1 2.2 

Electronics, 'nc. Y-21340 2000 ct 8000 ct 2000 .6 .2 .1 '.2 
Y-27345 2500 ct 2500 ct 625 .6 .2 .1 2 
Y-27350 3000 ct 3000 ct '25 .6 .. .1 1.8 

453 North Mac Questen Pkwy. Y-27355 *3000 ct 3000 ct · .6 .2 .1 1.8 

Mt. Vernon, New York 10552 Y-27360 3600 ct 3600 ct 900 .6 .2 .1 1.7 
Y-27385 4000 ct 16 ct 4 .6 .2 .1 1.6 

914-699-5514. TWX 7105620113 Y-27370" 4000 ct 600 ct 150 .. .2 .1 1.6 
Y-27375 4000 ct 1000 ct • 50 .. • 2 .1 I. • 

Y-27380 *4000 <it 8000 ct · .6 . 2 .1 I •• 

Y-27385 5000 e 500 ct 1.5 .5 .2 .1 1.4 

Deli~erY-;eek Y-27390 5000 ct 5000 ct 1250 .5 .2 .1 1.4 
Y-27395 7500 ct 50 ct 12.5 .33 .2 .1 1.2 

o"e Y-27400 7500 ct 100 ct .5 .33 .2 .1 1.2 stock to 
Y-2740S 7500 ct 800 ct 150 .33 .2 .1 1.2 - ··*Discount· Prices; 1-9 Net: Ordermg Instructions: 

10-24 less 10%: 25-49 less 16%: 
50-99 less 23%: 100-499 less 30% 

No minimum. Net 30 days' 
F.O. B. Mt. Ver~on. New York 

For manufacturers' sales offices, see yellow pages 

5600 

SECONDARY TURNS RATIO PICD 
DC PRIM/SEC PRICES 

PRIMARY RESISTANCE 1~' *** DC OHMS SEC SEC 
RESIST SER PAR SER PAR Y· 
OHMS CONN CON. CONN CON. Serl .. 

1 1.25 .32 1:1 2:1 13.L5 

• .9 .• 3 1.58:1 3.16:1 13,85 

'.1 2.25 .56 1:1 2:1 13.85 

3.4 4 1 1:1 2:1 13,85 

4.' 4.5 1.13 1:1 2:1 13.85 

5 1.6 .45 1.73:1 3.46:1 13.85 

5.25 5.6 1.4 1:1 2:1 13.85, 

8.4 4 1 1.58:1 3.1~:1 17.43 

10 4.5 1.13 1.58:1 3.16:1 17.43 

II 11.25 '.8 1:1 2:1 17.43 

14.4 1.8 .45 3.06:1 6.12:1 13.21 
14.4 8.4 2.1 1.41:1 2.83:1 17.43 
14.4 16.8 4.2 1:1 2:1 17.43 

15 1.5 .38 3.54:1 7.08:1 13.21 
15 6 1.5 1. 73;1 3.46:1 14.68 
15 I. 3 1.22:1 2.45:1 14.68 
15 18 4.5 1:1 2:1 17.31 
15 72 18 1:2 1:1 14.68 

•• .4 6 1:1 2:1 14.68 
30 1.4 .35 5:1 10:1 13.21 
30 6 1.5 2.45:1 4.9:1 14.68 
30 18 4.5 1.41:1 2.83:1 14.68 
30 36 • 1:1 2:1 17.43 
30 72 18 1:1.41 1.41:1 13.85 
36 1.8 .45 5:1 10:1 13.21 
40 4.8 1.2 3.16:1 6.32:1 17.43 
40 14.5 3.6 1.83:1 3.65:1 17.43 
40 24 6 1.4:1 2.83:1 14.68 
40 48 12 1:1 2:1 17.43 
40 125 31 1:1.58 1.26:1 20.00 

40 240 60 1:2.24 1:1.12 20.00 

40 480 1.0 1:3.16 1:1.58 18.06 

50 1.5 .38 6.25:1 12.5:1 15.51 

50 1.9 .48 5.6:1 11.2:1 15.51 

50 6 1.5 3.16:1 6.32:1 15.51 

50 16 4.5 1.83:1 3.65:1 15.51 
50 60 15 1:1 2:1 15.51 
50 60 · 1:1 · 15.51 
50 7' 18 1:1.1 1.83:1 13.85 
60 _ 1.5 .38 6.85:1 13.7:1 12.47 

60 3.6 .9 4.47:1 8.94:1 13.05 

60 5.8 1.45 3.54:1 7.07:1 13.05 

60 24 6 1.73:1 3.46:1 13.05 

60 72 18 1:1 2:1 13.05 

60 72 · 1:1 · 13.05 

60 144 36 1:1.41 1.41:1 13.·05 

64 1.5 .38 7.07:1 14.14:1 13.05 

70 I • 3 2.65:1 5.29:1 13.05 

80 1.5 .38 7.9:1 15.8:1 13.05 

80 5.8 1.45 4.06:1 8.16:1 15.51 

80 96 24 1:1 2:1 15.51 

90 72 18 1.22:1 2.45:1 13.85 

100 1.4 .35 9.13:1 18.3:1 13.85 

100 6 1.5 4.47:1 6.94:1 15.51 

100 120 30 1:1 2:1 15.51 

106 1.5 .38 9.1:1 18.2:1 13.65 

120 1.5 .38 9.68:1 19.4:1 12.47 

120 60 15 1.55:1 3.1:1 12.47 

120 144 36 1:1 2:1 12.47 

120 144 · 1:1 · 13.85 

150 1.44 .3 • 11.2:1 22.4:1 13.85 

150 60 15 1. 73:1 3.46:1 15.51 

150 7. · 1.58:1 · 20.00 

150 180 · 1:1 · 15.51 

160 1.5 .38 11.2:1 22.4:1 13.85 

200 .96 .24 15.S:1 31.6:1 15.51 

.00 240 .0 1:1 2:1 18.06 

200 240 · 1:1 · 20.00 

.00 960 240 1:2 1:1 18.06 

.50 300 75 1:1 2:1 18.06 

300 360 90 1:1 2:1 14.53 

300 360 · 1~1 · '0.00 

360 43. 108 1:1 2:1 18.08 

.400 1.92 .48 15.8:1 31.8:1 18.06 

400 72 18 2.58:1 5.18:1 18.08 

400 120 30 2:1 4:1 18.06, 

400 960 · 1:1.41 · 18.06 

500 60 15 3.16:1 6.32:1 14.53 

560 600 150 1:1 2:1 14.53 

750 6 1.5 12.2:1 24.5:1 14.53 

750 12 3 8.66:1 17.3:1 15.51 

750 7. 18 3.54:1 7.07:1 17.04 

·'NCLUDES ELf.CTROSTATIC SHIELD 
··MINIATURIZED TELEPH0NE COUPLING APPLICATION 

EEM1985 



5600 TRANSFORMERS 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 
NUMBER IMPEDANCE PRIMARY DC PRIM/SEC PRICES 

OHMS 400 300 UNBAL PRIMARY RESISTANCE 1·9·" 
PRIMARY SPUT 1KHz Hz Hz DC DC OHMS SEC SEC 

Y Seotn IMPEDANCE WINDINIS ... ... • • CURRENT RESIST SER PAR SER PAR y-
Plug-In OHMS SER PAR ..... .... .. . ... -. OHMS CONN CONN CONN CONN Serin 

Y~27410 7500 ct 2500 ct 625 .33 .2 .1 1.2 750 300 75 1. 73:1 3.48:1 17.04 

Y·27415 *7500 ct 7500 ct - .33 .2 .1 1.2 750 900 - 1:1 - 20.00 

Y-2HaO 8000 ct 12.8 ct 3.2 .3 .2 .1 1.1 800 1.5 .38 25:1 50:1 14.53 

Y-27425 8000 ct 1000 ct 250 .3 .2 .1 1.1 800 120 30 2.83:1 5.66:1 17.04 

Y-2H30 ·8000 ct 1200 ct - .3 .2 .1 1.1 800 144 - 2.58:1 18.06 

Y-27.35 *9000 ct 9000 ct - .27 .2 .1 1.1 900 1080 - 1:1 - 18.78 

Y-27440 10,000 ct 12.8 ct 3.2 .25 .2 .1 1.0 1000 1.5 .38 28:1 56:1 13.85 

Y-27445 10,000 ct 16 ct 4 .25 .2 .1 1.0 1000 1.92 .48 25:1 50:1 15.30 

Y-27450 10,000 ct 100 ct 25 .25 .2 .1 1.0 1000 12 3 10:1 20:1 15,30 
Y-27455 10,000 ct 200 ct 50 .25 .2 .1 1.0 1000 24 6 7.07:1 14.14:1 15.30 

Y-27460 10,000 ct 500 ct 125 .25 .2 .1 1.0 1000 60 15 4.47:1 8.94:1 15,30 
Y-27465 10,000 ct 600 ct 150 .25 .2 .1 1.0 1000 72 18 4.08:1 8.16:1 15.30 

Y-27470 10,000 ct 1000 ct 250 .25 .2 .1 1.0 1000 120 30 3.16:1 6.32:1 15,30 
Y..:27475 10, 000 ct 1200 ct 300 .25 .2 .1 1.0 1000 144 36 2.89:1 5.77:1 15,30 

Y-27480 10,000 ct 1500 ct 375 .25 .2 .1 1.0 1000 180 45 2.58:1 5.16:1 16.69 
Y-27485 10,000 ct 2000 ct 500 .25 .2 .1 1.0 1000 240 60 2.24:1 4.47:1 16.69 
Y-27490 10,000 ct 5000 ct 1250 .25 .2 .1 1.0 1000 600 150 1.41:1 2.83:1 17.88 
Y-27495 10,OOO,ct 1500 ct 1875 .25 .2 .1 1.0 1000 900 225 1.15:1 2.3:1 17.86 
Y-27500 10,000 ct 10, 000 ct 2500 .25 .2 .1 1.0 1000 1200 300 1:1 2:1 17.43 
Y-27505 "'10,000 ct 10, 000 ct - .25 .2 .1 1.0 1000 1200 - 1:1 - 19.43 
Y-27510 15,000 ct 400 ct 100 .16 .16 .1 .82 1500 46 12 6.12:1 12.24:1 1"1.43 
Y-27515 15,000 ct 500 ct 125 .16 .16 .1 .8' 1500 60 15 5.48:1 10.95:1 17.43 

Y-'27520 15,000 ct 600 ct 150 .16 .16 .1 .82 1500 72 18 5:1 10:1 17.43 
Y-27525 15,000 ct 10, doo ct 2600 .16 .16 .1 .82 1500 1200 300 1.2l:1 2.45:1 19.43 
Y-27530 ·15,000 ct 15,000 ct - .16 .16 .1 .82 1500 1800 - 1:1 - 19.43 

Y-27535 15,000 ct 15,000 ct 3750 .16 .16 .1 .82 1500 1800 450 1:1 2:1 19.43 
Y-27540 16,000 ct 1000 ct 250 .15 .15 .1 .8 1600 120 30 4:1 8:1 18.06 

Y-27545 20,000 ct 500 ct 125 .125 .125 .1 .7 2000 60 15 6.33:1 12.65:1 17.43 
Y-27550 20,000 ct 600 ct 150 .125 .125 .1 .7 2000 72 18 5.77:1 11.55:1 17.43 
Y-27555 20,000 ct 800 ct 200 .125 .125 .1 .7 2000 96 24 5:1 10:1 13.85 
Y-27560 20,000 ct 1000 ct 250 .125 .125 .1 .7 2000 120 30 4.47:1 8.94:1 17.43 
Y-27565 20,000 ct 5000 ct 1250 .125 .125 .1 .7 2000 600 150 2:1 4:1 17.43 

Y-27570 20,000 ct 10,000 ct 2500 .125 .125 .1 .7 2000 1200 300 1'.41:1 2.S3:1 17.43 
Y-27515 *20,000 ct 20,000 ct - .125 .125 .1 .7 2000 2400 - 1:1 - 17.43 
Y-27580 25,000 ct 500 ct 125 .1 .1 .1 .63 2500 60 15 7.07:1 14.14:] 17.43 
Y-27585 25,000 ct 1000 ct 250 .1 .1 .1 .63 2500 120 30 5:1 10:1 17.43 

Y-27590 30,000 ct 50 ct 12.5 .08 .08 .08 .58 3000 6 1.5 24.5:1 49:1 17.43 
Y-27595 30,000 ct 1200 ct 300 .08 .08 .08 .58 3000 144 36 5:1 10:1 17.43 
Y-27600 30,000 ct 500 ct 125 .08 .08 :OS .58 3000 60 15 7.75:1 15.5:1 17.43 
Y-27605 30,000 ct 200 cl 50 .08 .08 .08 .58 3000 24 6 12.25:1 24.5:1 17.43 
Y-27610 30,000 ct 5000 ct 1250 .08 .08 .08 .56 3000 600 150 2.45:1 4.9:1 19.43 

Y-27615 30,000 ct 10, 000 ct 2500 .08 .08 .08 .58 3000 1200 300 1. 73:1 3.46:1 19.43 

Y-27620 *30,000 ct 30, 000 ct - .08 .08 .08 .58 3000 3600 - 1:1 19.43 

Y-27625 40,000 ct 400 ct 100 .06 .06 .06 .5 4000 48 12 10:1 20:1 19.43 

Y-27630 40,000 ct 2,000 ct 500 .06 .06 .06 .5 4000 240 60 .47:1 8.94:1 19.43 
Y-27635 40, 000 ct 4,000 ct 1000 .06 .06 .06 .5 4000 480 120 3.16:1 6.32:1 20.16 
Y-27640 40,000 ct . 20, 000 ~t 5000 .06 .06 .06 .5 4000 2400 600 1. 41:1 2.S3:1 19.43 
Y-27645 *40,000 ct 40,000 ct - .06 .06 .06 .5 4000 4800 - 1:1 19.43 
Y-27650 50,000 ct 200 ct 50 .05 .05 .05 .45 5000 24 6 15.S:1 31.6:1 20.16 
Y-27655 50,000 ct 500 ct 125 .05 .05 .05 .45 5000 60 15 10:1 20:1 20.16 
Y-27660 50,000 ct 600 ct 150 .05 .05 .05 .45 5000 72 18 9.13:1 IS.26:] 20.16 

Y-27665 60,000 ct 15,000 ct 3750 .04 .04 .04 .41 6000 {sao 450 2:1 4:1 20.16 

Y-27670 62,500 ct 50 ct 12.5 .04 .04 .04 .4 6250 6 1.5 35.4:1 70.7:1 20.16 
Y-27675 80,000 ct 15, 000 ct 3750 .03 .03 .03 .35 8000 1800 450 2.3:1 4.6:1 20.18 
Y-276S0 90,000 ct 10,000 ct 2500 .028 .028 .028 .33 9000 1200 300 3:1 6:1 20.16 
Y-27685 95,000 ct 15,000 ct 3750 .026 .026 .026 .32 9500 1800 450 2.52:1 5.03:1 20.16 
Y-27690 100,000 ct 60 ct 15 .025 .025 .025 .31 10,000 7.2 1.8 40.8:1 81.6:1 22.30 
Y-27695 100,000 ct 100 ct 25 .025 .026 .025 .31 10,000 12 3 31.6:1 63.2:1 22.30 
Y-27700 100,000 ct 500 ct 12' .025. .026 .025 .31 10,000 60 15 14.1:1 28.3:1 22.30 

Y-27705 100,000 ct 10,000 ct 2500 .025 .025 .025 .31 10,000 1200 300 3.16:1 6.32:1 22.30 
Y-SHIELD MU-METAL SHIELD .37" DIA. X .46" lIT. (9.4MM DIA. x 1l.7JoM B'l'.) SINGLE SHIELD 2.04 

YXX-SJlIELD MU-METAL SHIELD .395 M DIA. X .47~ B'l'. (lO.lMM DIA. x 11.9"MM lIT.) USE WITH Y-~IELD FOR DOUBLE SHIELDDIG 2.04 

··*Discount Prices: 1-9 Net: 10-24 less 10%: 25-49 less 16%: 50·99 Jeo 23%; 100-499IesIl307(' 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New Yorl. 

INDUCTORS V-Series INDUCTANCE IX:' CURRENT 
ALL INDUCTORS HAVE SPLIT WINDINGS Plug-In HENRIES rna 

BOT 
AND MEASUREMENTS ARE LISTED FOR 

{ .075 10 H SERIES AND PARALLEL CONNECTIONS. SERIES 
Y-27750 .06 30 

TWO VALUES OF INDUCTANCE, 
PARALLEL { .018 20 

EACH AT A PARTICULAR VALUE .015 60 
OF DC CURRENT, ARE LlSTED 

FOR EACH INDUCTOR. SERIES { .3 4 

Y-27760 .1' 20 

PARALLEL { .075 8 
.04 40 

{ 3.5 2 
SERIES 1.0 5 Y-27770 { 0." 4 PARALLEL 0.25 10 

{ 6.0 2 
SERIES 1.5 5 Y·27780 

PARALLEL { 1.5 4 
0.38 10 

{ 2~ 1 
SERIES 3 Y-27790 

U 2 
PARALLEL 6 

• INCLUDES 
ELECTROSTATIC SHIELD 

DC RESETANCE PRICES 
OHMS I_gu • 

10.6 
13.22 

2.6 

25 
14.69 

6.2 

560 
14.69 

140 

2100 
14.69 

525 

5100 
IS.06 

1275 

5600 

PlCO'. 
alba miniature . ......... " ..... 

YSERIES 
Plug-In 

SCHEMATIC FOR TRANSFORMERS 
~"t~-=::.l~=~RS WITH SPUT SECONDARIES 

:3 c: :jE c: 3 I 7 
4 

SCHEMATIC FOR INDUCTORS 

1~2 
SERIES CONNECTI 

4 7 

ON 

1~2 PARALLEL 
4 7 CONNECTION 

FEATURES 

• EXTREME RESISTANCE TO THERMAL SHOCK 

· ULTRA MINIATURE SIZE 

• PlCO IS APPROVED OPL SOURCE (MIL-T-27) 

· MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN BE' ADDED 

· VARIATION OF STANDARD DESIGNS AVAILABLE 

· PRIMARY ANlJ SECONDARY WINDINGS CAN BE 
USED EITHER AS INPUT OR OUTPUT 

• SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENISCUS IN LEAD AREA. 

· EVERY UNIT IN THIS CATALOG CAN BE MADE WITH 
A 300 THERMAL CYCLE GUARANTEE·USING PICO'1:ii 
SPECIAL SR CONSTRUCTION. CONTACT FACTORY 
FOR DETAILS 

This Product ia Patented 

peIWe,y-"eek 
stoCk to One 

PICO 
Electronics, 'nc. 

453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y.10552 

914-699-5514. TWX 7105620113 

. rnediate 
For 11'11 '9 , 'oeer lO 

e091. tanCe 
aSSIS laCe 
or tO P der-an or 

IIffee 
C.1I10 0&4 

00..431-1 
~8 ........ 

EEM 1985 For manufacturers' sales offices. see yellow pages A·2239 



5600 TRANSFORMERS 5800 

Pica's PICO PART NUMBER SECONDARY POWERWAns SECONDARY TURNS RATIO PRIC:~C:'9 .... IMPEDANCE ; DC.· , . PRIM/SEC ............... OHMS 4DD 3DO PRIMARY PRIMARY IiESIS~NCi: 
P-Serl .. PRIMARY SPLIT UNBALANCED DC OH S SEC SEC 

transranll8FS 1KHz Hz Hz 
L-Serl .. Inalilled IMPEDANCE WINDINGS on' ... ... DC CURRENT RESISTANCE SEll PAR SER PAR L- p. 
Plag-In Leads OHMS SER PAR --- "I OHMS CONR COltN CONN CONN Sarles Serle. 

L SERIES 
L-8203 P-9203 20 CL 8 cl 2 .6 .4 .3 30.0 2 1.2 .3 ,1.58:1 3.16:1 16.45 15.90 
L-B205 P-9205 20 ct 20 ct 5 .6 .4 .3 30.0 2 2.B .7 1:1 2:1 18.45 15.90 Plug-In L-B210 P-9210 32 ct, 32 ct 8 .6 .4 .3 23.0 3.3 4.5 1.13 1:1 2:1 ' 16.45 15.90 ,"';.01('" DL4. H2\J P-9215 40 ct 40 ct 10 .6 .4 .3 21.0 3.7 5 1.25 1:1 2:1 lij.45 15.90 

(12.1'0." DIA)~~TMAX 
L-B218 P-9218 48 cl 16 ct 4 .6 .4 .3 19.0 3.75 3 .75 1.73:1 3.46:1 16.45 15.90 L ("'MAX) 

12.5 .6 5 r. T L-B2:~ P-9220 50 ct 50 ct .4 .3 19.0 7 1.75. 1:1 2:1 18.45 15.90 

(0.51) L-822 P-9225 80 ct 32 ct 8 .6 .4 .3 15.0 7.5 4.3 1.13 1.58:1 3.16:1 16.45 15.90 
1 oo"! 20" 

L-821o P-9228 100 ct 40 ct 10 .6 .4 .3 13.0 10.B 5 1.25 1.5B:1 3.16:1 18.45 15.90 _ a"') L-82 a P-9230 100 ct 100 ct 25 .4 .4 .3 13.0 10.B 12 3 1:1 2:1 16.45 15.90 

L-8235 P-9235 120 ct 12.8 ct 3.2 .6 .4, .3 12.0 9.3 2.2 .55 3.06:1 6.12:1 16.45 15.90-

.35"DIA .218" DIA 
L-8240 P-9240 120 ct 60 ct 15 .6 .4 .3 12.0 9 7.2 I.B 1.41:1 2.83:1 16.45 ·15.90 

"-'Jif.~ 
L-8245 P-9245 120 ct 120 ct 30 .6 .4 .3 12.0 11.6 13 3.3 1:1 2:1 13.45 is. 90 
L-B250 P-9250 150 ct 12 ct 3 .6 .4 .3 11.0 11.2 2.2 .55 3.54:1 7.0B:l 18.45· 15.90 

••• .'1 L-8255 P-9256 150 ct 50 ct 12.5 ,6 .4 .3 11.0 13 6.B 1.7 1.73:1 3.46:1 16.4!i 15.90 
L-B260 P-9260 150 ct 100 ct 25 . 6 .. .3 11.0 13 I1.B 3 . 1.22:1 2.45:1 IS.45 15.90 

WHITE DOT AT TERMlNAL.1 L-B265 P-9265 150 ct 150 ct 37.5 .6 .4 ,3 11.0 13 lB.3 4.6 1:1 2:1 18.45 15.90 
TERMINALS C.LOC:K.WISE ntOM 

L-B270 P-9270 150 ct 600 ct 150 .6 11.0 13 75 19 1:2 1:1 16.45 15.90 P1Nf1 .4 .3 
L-B275 P-9275 200 ct 200 ct 50 .6 .4 .3 10.0 19 21.3 5.4 1:1 2:1 16.45 15.90 

P SERIES L-82BO P-92BO 300 ct 12 ct 3 .6 .4 .3 8.0 24 1.7 .43 5:1 10:1 16.45 15.90 

Insulated L-82B5 P-928S 300 ct 50 ct 12.5 .6 .4 .3 8.0 30 6.B 1.7 2.45:1 4.9:1 16.45 15.90 

Leads L-B290 P-9290 300 ct 150 ct '37.5 .6 .. .3 8.0 30 lB 4.6 1.41:1 2.B3:1 16.45 15.90 
L-B295 P-929S 300 ct 300 ct 75 .6 .. .3 B.O 30 34 B.5 1:1 2:1 16.45 15.90 

"~~O .5 ± .01 12.7t0.25) L-B300 P-9300 300 ct 600 ct 150 .6 .. .3 B.O 30 60 15 1:1.41 1.41:1 IS. oCt: 15.90 
DlA~ L-B305 P-9305 320 ct 12.8 ct 3.2 .6 .. .3 7.5 31 1.7 .43 ,5:1 10:1 16.45 15. SID 

-*-- L-B310 P-9310 400 ct 40 ct 10 .6 .4 .3 7.0 41 4.5 1.13 3.16:1 6.32:1 16.45 16.90 

.35"MAX (8.9 MAX) L-B315 P-9315 400 ct 120 ct 30 .6 .4 .3 7.0 41 12 3 1.83:1 3.65:1 16.45 15.90 

I~L4. 
L-8320 P-9320 400 ct 200 ct 50 .6 .. .3 7.0 41 21.3 5.4 ,1.41:1 2.83:1 16.45 15.90 
L-B325 P-9325 400 ct 400 ct 100 .6 .4 .3 7.0 41 37.5 9.4 l:1 2:1 16.45 15.90 
L-8330 P-9330 400 ct 1000 ct ,250 .6 .4 .3 7.0 41 96 24 1:1.5B 1.26:1 18.45 i5.90 
L-8335 P-9335 400 ct 2000 ct 500 .6 .4 .3 7.0 41 212 53 1:2.24 1:1.12 1.3.45 15.90 

(38.1 16.35) L-B340 P-9340 400ct 4000 ct 1000 .6 .4 .3 ·41 .. 
7.0 375 94 1:3.16 1:1.58 16.45 15.90 

LI ~ 
L-8342 . P-9342 500 ct 12.8 ct 3.2 .6 .. .3 6.0 48 1.7 .43 -!l.25:1 12.5:1 16.45 15.90 
L-8S44 P-9344 500 cl 16 ct 4 • 6 .. .3 6.0 48 1.9 .5 5.6:1 11.2:1 18.45 16.90 
L-8345 P-9345 500 ct 50 ct 12.5 .6 .. .3 6.0 39 6.B 1.7 3.16:1 6.32:1 16.45 15.90 

L-8347 P-9347 500 ct 150 ct 37.5 .6 .4 .3 6.0 48 18 4.6 1.83:1 3.65:1 16.45 15.90 

L-8350 ~-9350 500 ct 500 ct 125 .6 .. .3 6.0 48 54 13.5 1:1 2:1 16.45 15.90 

Dimensions are in inches (MM) L-8355 P-93S5 *500 ct 500 ct .6 .4 .3 6.0 48 68 - 1:1 - 17.14 16.45 

L-8360 P-9360 500 ct 60a ct 150 .6 .. .3 6.0 48 59 15 1:1.1 I.B3:1 16.45 16.45 

L-8365 P-9385 600 ct 12.6 ct 3.2 .6 .4 .3 5.5 53 1.7 :43 6.85:1 13.7:1 15.45 16.45 

L-8367 P-9367 600 ct 30 ct 7.5 .6 .4 .3 
SPECIFICATIONS 

5.5 53 4.2 1.1 4.47:1 8.94:1 15.45 16.45 

L-B370 P-9370 600 ct 48 ct 12 .6 .4 .3 5.5 53 6:8 1.7 3.54:1 7.07:1 16.45 16.45 

• MlL-T-27 • . . L-B375 P-9375 600 ct 200 ct 50 .6 .. .3 5.5 53 21.3 5.3 1.73:1 3.46:1 16.45 15.90 
All Units Meel MIL-T-27 L-8380" P-9380 600 ct 600 ct 150 .6 .4 .3 5.5 57 79 20 1:1 2:1 16.45 15.90 
and are Hermetically Sealed in a 

*600 ct 600 ct - .6 .. .3 " 5.5 53 7. 1:1 17.14 16.45 Metal Case. Audio Transformers L-838S*· P-9385 - -
are Type TFSR21ZZ. L-8387*· P-9387 600 ct 1200 ct 300 .6 .4 .3 5.5 53 105 26 1:1. 41 1.41:1 16.45 15.99 

• FREQUENCY RESPONSE: ... L-8390 P-9390 640 ct 12.8 ct 3.2 .6 .4 .3 5.5 66 1.7 .43 7.07:1 14.14:1 16.45 15.90 
!3db, 300 Hz - 75 KHz AI L-8395 P-9395 700 ct 100 ct 25 .6 .. .3 5.0 89 12 3 2.65:1 5.29:1 16.45 15.90 
1.0 Milliwatt 

L-B400 P-9400 800 ct 12.8 ct 3.2 .6 .4 .3 5.0 75 1.7 .43 7.9:1 15.B:1 13.45 15.90 
• MAXIMUM DISTORTION: • .. L'8405 P-9405 800 ct 48 ct 12 .6 .4 .3 5.0 75 6.8 1.7 4.08:1 8.16:1 IS. 45, 15.90 
5% With Rated Power Level at 1 KHz, 

L-8410 P-9410 800 ct 800 et 200 .6 .4 .3 5.0 75 105 26 1:1 2:1 13.45 15.90 
400 Hz and 300 Hz 

L-8415 P-9415 ·900 et 600 et ISO .6 .. .3 4.5 79 75 19 1.22:1 2.45:1 16.45 15.90 
• DIELECTRIC STRENGTH: ... L-8420 P-9420 1000 ct 12 et 3 .6 .4 .3 4.5 103 1.6 .4 9.13:1 18.3:1 16.45 15.90 
All Units Tested at 200 V RMS 

L-8425 1000 ct 50 c~ 12.5 .6 4.5 103 6.4 1.6 4.47:1 8.94:1 16.45 15.90 P-9425 .. .3 
• INSULATION RESISTANCE: ... L-8430 P-9430 1000 ct 1000 et 250 .6 .4 .3 4.5 103 115 29 1:1 2:1 16.45 15.90 
Greater than 10,000 Megohms 

L-8435 P-943S 1060 ct 12.8 ct 3.2 .6 .4 .3 4.0 lOB 1;7 .43 9.1:1 18.2:1 16.45 15.90 al 300 V DC 
L-8440 P-9440 1200 ct 12'.8 ct 3.2 .6 .4 .3 4.0 113 1.7 .43 9.68:1 19.4:1 16.45 15.90 

• WEIGHT: •• ... . . .. 
5 Grams L-8445 P-9445 1200 ct 500 cl 125 .6 .4 .3 4.0 113 54 13.5 1.55:1 3.1:1 16.45 15.90 

• OPERATING TEMPERATURE: 
L-B450 P-9450 1200 ct 1200 cl 300 .6 .. .3 4.0 113 126 31.6 1:1 2:1 16.45 15.90 

-5SOc to 105°c (All Units Can Be L-8455 P-9455 *1200 ct 1200 ct - .6 .. .3 4.0 111 125 - 1:1 - 17.14 16.45 

:'&~I~~~~~S S Requirements L-8460 P-9460 1500 ct 12 ct 3 .6 .. .3 3.5 126 1.6 .4 11.2:1 22.4:1 16.45 15.90 

L-8465 P-9465 1500 ct 5000t 125 .6 .4 .3 3.5 126 68 17 1.73:1 3.46:1 16.45 15.90 
• TERMINALS: • . . .. .. L-8470 P-9470 ·l~OO ct 600 ct - .6 .4 .3 3.5 126 94 - 1.58:1 - 17.14 16.45 
Solid .016 Diamet<:'r Conductor. L-8475 P-9475 *1500 ct 1500 ct - .6 .4 .3 3.5 126 176 - 1:1 - 17.14 16.45 Conductor is Cop{H::r Clad Steel, 

L-84B0 P-9460 1600 ct 12.8--ct 3.2 .. .43 11.2:1 22.4:1 16.45 15.90 Tinned 100%, Electroplated Per .6 .3 3.5 130 -1.7 
MIL-T-10727A and ASTM CCS 8452. L-B483 P-9483 2000 ct B ct 2 .6 .. .3 3.0 210 1.2 .3 15.B:1 31.6:1 16.45 15.90 

L-8485 P-9485 2000 et 2000 et 500 .6 .. .3 3.0 198 218 55- 1:1 2:1 16.45 15.90 • THERMAL SHOCK: • . . 
P-9490 

25 Cycles, Method IOlC, L-8490 ·2000 ct 2000 ct - .6 .4 .3 3.0 198 218 - 1:1 - 16.45 15.90 
MlL-BTD-202D, Test Condition A-I L-8495 P-9495 2000 ct BOOO cl 2000 .6 .. .3 3.0 198 B50 213 1:2 1:1 16.45 15.90 

L-B497 P-9497 2500 et 2500 ct 625 .6 .4 .3 2.5 220 305 76 1:1 2:1 15.45 15.90 
'l"his Product is Patented L-B500 P-9500 3000 ct 3000 cf 750 .6 .4 .3 2.5 243 335 84 1:1 2:1 16.45 15.90 

...... D.scount Prices: 1-9 Net: 10-24 Jess 10%: 25-49 Jeas 16%;fiO-99 Jess 23%.100-499 Jess 30% 
Ordering Instruc:tions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

LD INCLUDES ELECTROSTATIC SHIE 
··MINIATURIZED TELEPHONE COUPLING 

APPLICATION 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914:699-5514. TWX 7105620113 

A'2240 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 

PICO PART NUMBER 

P·Series PRIMARY 

TRANSFORMERS 

POWER WATTS 

400 300 U::~~A:lED PRlrrV 

SECONDARY 
DC 

RESISTANCE 
OHMS 

TURNS RATIO 
PRIM/SEC 

SEC SEC 

PICO 
PRICES 1·9 ••• 

L·Series Inlulated IMPEDANCE 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 1KHz Hz 
n' ... 

........ hi",. 
~.: DC CURRENT RESISTANCE SER PAR SER PAR L· p. 

Plag·in LI.ds OHMS SEa PAR ....... ma OHMS CONN CONN CONN CONN Series Sarlll 
L·8505 

L·8510 

L·8512 

L·8514 

L·8515 

L-8520 

L-8525 

L-8530 

L-8535 

L-8540 

L-8545 

L-8550 

L·8555 

L-8560 

L-8585 

L-8570 

L-8575 

L-8560 

L-8585 

L-8590 

L-8595 

L-8600 

L-8805 

L-8610 

L-8615 

L-8620 

L-8625 

L-8630 

L-8635 

L·8640 

L-8645 

L-8650 

L-8652 

L-8655 

L-8660 

L-~665 

L-8670 

L-8675 

L-8680 

L-8685 

L-8690 

L-8695 

L-8700 

L-8705 

L·8710 

L-8715 

L-8720 

L-8725 

L-8730 

L-8732 

L-8734 

L-8735 

L-8740 

L-8745 

L-8750 

L-8755 

L-8760 

L-8765 

L-8770 

L-8775 

L-8777 

L-8779 

L-8780 

L-8785 

L·8787 

L-8790 

L-8795 

L-8800 

L-8805 

L-8810 

L-8815 

L·SHlElD 

P·9505 

P-9510 

P·9512 

P·9514 

P·9515 

.1.'-9520 

P·9525 

P-9530 

P-9535 

P-9540 

P'9545 

P-9550 

P-9555 

P-9560 

P-.9565 

P-9570 

P-9575 

P-9580 

P-9585 

P-9590 

P·9595 

.1.'-9600 

P-9605 

P-9610 

P-9615 

P-9620 

P-9625 

P-9630 

P-9635 

P-9640 

.1.'-9645 

P-9650 

P-9652 

P·9655 

P-9660 

P-U665 

P-9670 

P-9675 

P-9680 

P-9685 

P .. 9690 

P·9695 

P-9700 

P·9705 

P-9710 

P-9715 

P-9720 

P-9725 

P·9730 

P-9732 

P-9734 

P-9735 

P-9740 

P-9745 

P-9750 

1'-Y1:>:> 

P-9760 

P-9765 

*3000 ct 

3600 ct 

4000 ct 

4000 ct 

4000 ct 

3000 ct 

3600 ct 

16 ct 

600 ct 

1000 ct 

8000 ct 

500 ct 

5000 ct 

900 

4 

150 

250 

125 

1250 

.8 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

2.5 

2.5 

2.0 

2.0 

2.0 

304 

330 

350 

350 

350 

335 

366 

3 

76 

115 

92 

19 

29 

17 

135 

1:1 

1:1 2:1 

.75 15.8:1 31.6:1 

2.58:1 5.16:1 

2:1 4:1 

1:1.41 -

3.16:1 6.32:1 

1:1 2:1 

17.14 16.45 

16.45 15.90 

16.45 15.90 

16.45 15.90 

16.45 15.90 

17.14 16.45 

16.45 15.90 

16.45 15.90 

*4000 ct 

5000 ct 

5000 ct 

7500 ct 

7500 ct 

SOct 12.5.6 .4 

.3 

.3 

.3 

2.0 

2.0 

2.0 

1.5 

1.5 

350 

350 

390 

600 

600 

1062 

67 

538 

7 

12 

1.75 12.2:1 24.5:1 

3 8.66:1 17.3:1 

16.26 17.72 

100ct '25 .6 .4 18.26 17.72 
7500 ct 

7500 ct 

*7500 ct 

8000 ct 

8000 ct 

*BOOO ct 

*9000 ct 

la, 000 ct 

10, 000 ct 

10, 000 ct 

~o, 000 ct 

10,000 ct 

la, 000 ct 

10,000 ct 

10,000 ct 

10,000 ct 

600 ct 

2500 ct 

7500 ct 

12.8 ct 

1000 ct 

1200 ct 

9000 ct 

12.8 ct 

16 ct 

100 ct 

200 ct 

500 ct 

600 ct 

1000 ct 

1200 ct 

1500 ct 

150 

625 

3.2 

250 

3.2 

4 

25 

50 

125 

150 

250 

300 

375 

10, 000 ct 2000 ct 500 

10.000 ct 5000 ct 1250 

la, 000 ct 7500 ct 1875 

10, 000 ct la, 000 ct 2500 

*10, 000 ct 10, 000 ct -

15, 000 ct 400 ct 100 

15, 000 ct 500 ct 125 

15, 000 ct 600 ct 150 

15, 000 ct 10,000 ct 2500 

*15,000 ct 15,000 ct -

15, 000 ct 15,000 ct 3750 

16, 000 ct 1000 ct 250 

20, 000 ct 500 ct 125 

20,000 ct 600 ct 150 

20,000 ct 800 ct. 200 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.4 

.4 

.4 

., 

.4 

.4 

.4 

.4 

'.4 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

800 

600 

750 

750 

750 

750 

796 

1048 

1048 

839 

78 

305 

828 

1.7 

115 

158 

1100 

1.7 

3 

12 

19.5 3.54:1 7.07:1 18.26 

77 1.73:1 3.46:1 18.26 

29 

1:1 

.43 25:1 50:1 

19.55 

16.26 

2.83:1 5.66:1 18.26 

2.58:1 - 19.55 
1:1 

.43 28:1 

.75 25:1 

56:1 

50:1 

10:1 20:1 

19.55 

18.28 

1&.26 

18.26 

17.72 

17.72 

18.25 

17.72 

1'1.72 

18.25 

18.25 

17.72 

17.72 

17.72 

.6 .4 .3 1.4 839 27 17.72 6.7 7. 07:L 14.14:1 18.26 

.6 .4 .3 1.4 850 67 17 4.47:1 8.94;1 1~.26 17.72 

.6 .4 .3 1.4 850 74 18.5 4.08:1 8.16:1 18.26 l7..72 

.6 .4 .3 1.4 850 115 29 3.16:1 6.32'1 18.26 17.72 

.6 .4.3 1.4 850 158 39.5 2.89:1 5.77:1 1'.26 17.72 

.6 .4 .3 1.4 850 177 44 2.58:1 !5.16:1 18.26 17.72 

.6 .4 .3 1.4 850 255 64 2.24:1 4.47:1 18.26 17.72 

.6 .4 .3 1.4 850 630 158 1.41:1 2.83:1 18.26 17.72 

.6 .4 .3 1.4 850 772 193 1.15:1 2.3:1 1S.26 17.72 

.6 .4 .3 1.4 866 1215 304 1:1 2:1 13.26 17.72 

.6 .4.3 1.4 1060 1215 - 1:1 - 19.55 18.25 

.6 .4.3 1.0 1305 47 12 6.12:1 12.24:1 18.26 17.72 

.6 .4 .3 1.0 '1305 53 13 5.48:1 10.95:1 18.26 17.72 

.6 .4 .3 1.0 1305 72.5 18 5:1 10:1 18.26 17.72 

.6 .4 .3 1.0 1305 1215 304 1.22:1 2.45:1 18.26 17.72 

.6 .4 .3 1.0 1305 1800 - 1:1 - 19.55 18.25 

.6 .4.3 1.0 1305 1800 450 1:1 2:1 16.26 17.72 

.6 .4.3 1.0 1343 115 29 4:1 8:1 18.26 17.72 

.5 .4.3 1.0 1560 68 17 6.33:1 12.65:1 19.55 18.25 

.5 .4.3 1.0 1560 75 19 5.77:1 11.55:1 19.55 18.25 

.5 .4 .3 1.0 1560 108 27 5:1 10:1 19.55 18.25 

20,000ct 1000ct 250.5 .4 .3 1.0 1560 121 30.5 4.47:1.8.94:1 19.55 13.25 

20,000 ct 5000 ct 1250 .5 .4 .3 1.0 1560 672 168 2:1 4:1 19.55 18.25 

20, 000 'ct 10,000 ct 2500 .5 .4 .3 1. ° 1560 1520 380 1.41:1 2.83:1 19.55 18.25 

*20,000 ct po, OO,,,,O_c.,,' f---,"'-,,-j,..... 5:-+-_. 4_1-._3-1-""'-01..-:08--1--21_561"::7:-00 _+2_7-=6278:-+-6;..;8.:.2_+-1_:1::-::-c+-.,....,...,..,+-2_0._3_3+_1_9._5_5-; 
25,000 ct 500 ct 125.4 .4 .3 17 7.07:1 14.14:1 19.55 18.25 

25,000 ct 1000 ct 250.4 .4 .3 0.8 2170 120 30 5;1 10:1 19.55 18.25 

30,000ct 50ct 12.5 .33 .33.3 0.8 2400 7 1.75 24.5:149:1 20.33 19.55 

30,OOOct 1200ct 300 .33 .33.3 0.8 2400 156 39 5:1 10:1 20.3319.55 

30,000 ct 500 ct 125 

30, 000 ct 200 ct 50 

30, 000 ct 5000 ct 1250 

30, 000 ct 10,000 ct 2500 

*30, 000 ct 30,000 ct -

40, 000 ct 400 ct 100 

40, 000 ct 2000 ct 500 

40, 000 ct 4000 ct 1000 

40, 000 ct 20, 000 ct 5000 

.33 .33.3 0.8 2400 68 17 7.75:1 15.5;1 20.33 19.55 

.33 .33.3 0.8 2400 29 7.2 12.25:124.5:1 20.33 19.55 

.33 .33.3 0.8 .:1400 673 169 2.45:1 4.9:1 20.33 19.55 

.33 .33.3 0.8 2400 1520 380 1.73:1 3,46:1 20.33 19.55 

.33 .33.3 0.8 3000 3310 _ 1:1 - 21.83 20.53 

.25 .25 .25 0.7 3400 57 14.3 10:1 20:1 21.83 20.53 

.25 .25 .25 0.7 3400 268 67 4.47:1 8.94:1 '21.83 20.53 

.25 .25 .25 0.7 3400 476 119 3.16-:1 6.32:1 "21. 83 20.153 

.25 .25 .25 0.7 3400 2700 675 1.41:1 2.83:1 21.83 20.53 

P-9770 *40,000 ct 40,000 ct 

P-9775 50,000 ct 200 ct 50 

.25 .25 .25 0.7 3400 4750 _ 1:1 - 24.34 23.28 

.2 .2 .2 0.6 4850 27 6.7 15.8:131.6:1 24.34 23.28 

P-9771 50, 000 ct 500 ct 125 .2 .2.2 0.6 4850 68 17 10:1 20:1 24.34 23.28 
P-9779 

P·9780 

P·9785 

P-9787 

P-9790 

P-9795 

50, 000 ct 600 ct 150 

60, 000 ct 15, 000 ct 3750 

62,500 ct 50 ct 12.5 

80,000 ct 15,000 ct 3750 

90,000 ct 10,000 ct 2500 

95,000 ct 15,000 ct 3750 

.2 .2 

.16 .16 

.16 .16 

.121 .12 

.11, .1 

.1 .1 

P-9800 100,000 ct 60 ct 15 .1 .1 

.1 P-9805 100,000 ct 100 ct 25 .1 

P-9810 100,000 ct 500 ct 125 .1 .1 

P-9815 100, 000 ct 10, 000 ct 2500 .1 .1 

.2 0.6 4850 75 18.5 9.13:1 18.26:1 24.34 23.28 

.15 0.-5 5275 2250 563 2:1 4:1 26.25 25.60 

.16 0.5 544.5 8.7 2.2 35.4:1 70.7:1 26.2"5 25.60 

.12 0.4 6130 2250 563 2.3:1 4.6:1 26. ~ 25.60 

.1 

.1 

.1 

.1 

.1 

.1 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

8140 

8400 

8750 

8750 

8750 

8750 

1520 

,2250 

9.2 

15 

68 

1535 

380 

563 

2.3 

3.8 

17 

385 

3:1 6:1 27.5"1 

2.52:1 5.03:1 27.57 

40.8:1 81.6:1 27.57 

31.6:1 63.2:1 27.57 

14.1:1 28.3:1 27.57 

3.16:1 6.32:1 27.57 

26.57 

26.57 

26.57 

26.57 

26.57 

26.57 

MU-METALSHIELD .53" d X .4.1" h (13.46 mm dX 10.41 mm 11) 2.05 
P-SHIEID MU-METAL SHIElD .53" d X .41" h (13.46 mm d X 10.4L mm h) 2.04 

'INCLUDES ELECTROSTATIC SHIElD 

...... Discount Prices: 1·9 Net: 10·24 less 10'70: 25·49 less 16%: 50·99Ies. 23%: 100-499 les. 300/0 

Ordering Instructions, No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

EEM 1985 For manufacturers' sales offices, see yellow pages' 

1\600 

L SERIES 
Plug-In 

P SERIES 
Insulated 

Leads 

I ~I 

SCHEMATIC FOR TRANSFORMERS 
WITH SPUT S£CONl)ARIES 

5 WHITE 
'3"C011C_L • BROWN3P

"'IIOc'P 

YELLOW 
2 6 RED BLACK 

3 C'I BLUE COREEN 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

PlCO-P 

BROWN3EYELLOW 
RED BLACK 

B"LUE ! ~EEN 
WHITE 

FEATURES 

• EXTREME RESlST AMCE TO 
THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• PICO IS APPROVED 
QPL SOURCE (MIL-T-27) 

• MAGNETIC SHlELDS AVAILABLE 

• ELECTROSTATIC SHIElDING 
CAN BE ADDED 

• VARIATION OF STANDARD 
DESIGNS AVAILABLE 

• PRIMARY AND SECONDARY 
WINWNGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

• SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 
SIZE AND LEADS WHICH ARE 
FREE OF ENCAPS~LANT. 
NO MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG 
CAN BE MADE WITH A 300 
THERMAL CYCLE GUARANTEE 
USING PIca'S SPECIAL SR 
CONSTRUCTION. CONTACT 
FACTOR Y FOR DETAILS. 

PICO 
Electronics, 
Inc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y. 10562 

914-699-5514 
TWX 7105620113 

~ 
1 For immediate 

engineef/ng 
assistance 
orto place 
an order-

Call Toll Free 
800_431-1064 

A·2241 

,. 
I': 
I 
! 

I 
! 



5600 

PlCO's PICO PART NUMBER 

alba ...... lature K-Sarles PRIMARY 
bII ........... rs Insulatad N-Serlas IMPEDANCE 

Le.ds Pial-In OHMS 

K SERIES K-7203 N-620a 20 ct 

Insulated 
K-7205 N-6205 20 ct ' 
K-7210 N-6210 32 ct 

Leads K-721S N-6215 40 ct 

.... ~O K:-72i8 N-6218 48 ct 
.5 ±.OIO (12.7 ± Q25) K-7220 N-6220 50 ct 

DIA ~ 
K-7225 N;..6225 80 ct 
K-7228 N-6228 100 ct 

.~"MAX"2 .7 MAX.} K-7230 N-6230 100 ct 

I-- K-7235 N-6235 120 ct 

K-7240 N-6240 120 ct 

K-7245 N-6245 120 ct 

I~~' I'" K-7250 N-6250 150 ct 
~4 K-7255 N-6255 150 ct 

(38.1 ±6.35J 

il ~ 
K-7260 N-6260 150 ct 

K-7265 N-6265 150 ct 

K-7270 N-6270 150 ct 

K-7275 N-6275 200 ct 

K-72BO N-6280 300 ct 

N SERIES K-7285 N-62B5 300 ct 

Plug-In K-7290 N-6290 300 ct 

.5"t.010" DlA K-7295 N-6295 300 ct 
(l..,! .... ~ (12.~'=) K-7300 N-6300 300 ct 

I 
!C-7305 N-6305 320 ct 

,.J; K-7310 N-631O - 400 ct 

~.51) 
l~;} 

K~7315 N-6315 400 ct 

K-7320 N-6320 400 ct 

K-7325 N-6325 400 ct 

- K-7330 N-6330 400 ct 

.35" DIA .218" DIA K-7335 N-6335 400 ct 

' .. ~.- K-7340 N-6340 400 ct 

K-7342 N-6342 500 ct 

45° " 
K-7344 N-6344 500 ct 

K-7345 N-6345 500 ct 
WHrI'E DOT"AT TERMINAL #1 K-7347 
TERMINAIB CLOCItWBE FROM. 

N-6347 500 ct 

PINf. K-7350 N-6350 500 ct 

Dimensions are in inches (MM) K-7355 N-6355 *500 ct 

K-7360 N-6360 500 ct 

K-7365 N-6365 600 ct 

SPECIFICATIONS K-7367 N-6367 600 ct 

K-7370 N-6370 600 ct 
• MIL-T-27. . . 
All Units Meet MIL-T-21, K-7375 N-6375 600 ct 

ancI Are Hermetically Sealed in a K-7380.* N-6380**' 600 ct 
Metal Case, Audio Transformers K-7385*. N-6385*'" "'600 ct 
Are Type TF5R21ZZ. 

• FREQUENCY RESPONSE: . 
K-7386** N-6386"'* "'600 ct 

.:!:.3 db, 150 Hz - 75 KHz at 1.0 K-7387 .. N-6387** 600 ct 

Milliwatt (When Primary Impedance K-7390 N-6390 640 ct 
~ 50K Ohms, .:!:3 db 150 Hz to 20 KHz) 

K-7395 N-6395 700 ct 
• MAXIMUM DISTORTION: K-7400 N-6400 800 ct 
5% With Rated Power Level at 1 KHz 
400 Hi and 150 Hz K-7435 N-6405 800 ct 

• DIELECTRIC STRENGTH: • K-7410 N~641O 800 ct 

All Units Tested at 200 V RM3 K-7415 N-6415 900 ct 

• INSULATION RESISTANCE: K-7417 .. N-64.17** *900 ct 

Greater Than 10,000 Megohms K-7420 N-6420 1000 ct 
at 300 VDC 

K-7425 N-6425 1000 ct 

• WEIGHT: . . .. K-7430 N-6430 1000 ct 
V.5 Grams 

K-7435 N-6435 1060 ct 
• OPERATING TEMPERATURE: • K-7440 N-6440 1200 ct 
-5SOc to 105°c (All Units Can Be 
Supplied to Class S Requirem.ents K-7445 N-6445 1200 ct 

1300c maximum) K-7450 N-6450 1200 ct 

K-7455 N-6455 *1200 ct 
• TERMINALS: ....... 
Solid. 016 Diamet~r Conductor. K-7460 N-6460 1500 ct 
Conductor is Coppt:r Clad Steel, K-7465 N-6465 1500 ct 
Tinned 100%, Electroplated Per 
M1L-T-I0727A and ASTM CCS 8452. ' K-7470 N-6470 *1500 ct 

K-7475 N-6475 *1500 ct 
• THERMAL SHOCK: • K-7480 N-6480 1600 ct 
25 Cycles, Method 107C, 

K-7483 N-6483 2000 ct MIL-STD-2020, Test Condition A-I 
K-7485 N-6485 2000 ct 

K-7490 N-6490 *2000 ct 

~ K-7495 N-6495 2000 ct 

week K-7497 N-6497 2500 ct 
S\OCk \0 one 

K-7500 N-6500 3000 ct - K-7505 N-6505 "'3000 ct 

K-15l.0 N-6510 3.6% ct 

This Product is Patented K-7512 N-6512 4000 ct 
K-7514"'* N-6"514**(' 4000 ct 

*INCLUDES ELECTROSTATIC SHIELD 
·*MINIATURIZED TELEPHONE COUPLING APPLICATION 

TRANSFORMERS 5600 

SECONDARY POWER WATTS SECONDARY TURNS RAtiO PICO 
IMPEDANCE DC PRIMISEC PRICES 1-9 ••• 

OHMS 400 150 PRIMARY PRIMARY RESISTANCE 
SPLIT 1KHz Hz Hz UNBALANCED DC OHMS SEC SEC 

WINDINSS .. ... ." DC CURRENT RESISTANCE SER PAR SER PAR K- N-
SER PAR -, ,- ..... ... OHMS CONN CONN CONN CONN Slrll. Series 

8 ct 2 1.0 .75 .11 22.0 1. 75 1.0 .25 1.5U 3.16:1 15.90 16.46 

20 ct 5 1.0 .75 .11 22.0 1. 75 2.5 .63 1:1 2:1 15.90 16.46 

32 ct 8 1.0 .75 .n 18.0 2.7 3.7 .93 1:1 2:1 15.90 16.46 

40 ct 10 1.0 .75 .11 16.0 3 5.2 1.3 1:1 2:1 15.90 16.46 

16 ct 4 1.0 .75 .11 13.0 4.5 2.4 .6 1. 73:1 3.46:1 15.90 16.46 

50 ct 12.5 1.0 .75 .n 13.0 4.5 8.2 1.6 1:1 2:1 15.90 16.46 
32 ct 8 1.0 .75 . n 11.0 8.8 3.7 .93 . 1. 58:1 ~.16:1 15,90 16.46 
40 ct 10 1.0 .75 .11 10.0 9.7 5.6 1.4 1.58:1 3.16:1 15.90 "16.46 

100 ct 25 .1.0 .75 .11 10.'0 9.7 11 2.8 l:1 2:1 15.90 16.46 

12.8 ct 3.2 1.0 .75 .11 9.0 10.8 1.6 .4 3.06:1 6.12:1 15.90 16.46 

60 ct 15 1.0 .75 .n 9.0 10.8 8.5 2.2 1. 41;1 2.83:1 15.90 16.46 
120 ct 30 1.0 .75 .n 9.0 10.8 15 3. B 1:1 2:1 ;1.5,90 16.46 

12 ct 3 1.0 .75 .n 8.0 13.5 1. 75 .44 3.54:1 7.08:1 15.90 16.46 

50 ct 12.5 1.0. .75 .11 8.0 '12 5.8 1.5 1. 73:1 3.46:1 15.90 16.46 

100 ct 25 1.0 .75 .11 8.0 12 13 3.3 1.22:1 2.44:1 15.90 16.46 

150 ct 37.5 . 1.0 .75 .11 8.0 12 20 5 1:1 2:1 15.90 16.46 
"600 ct 150 1.0 .75 .n 8.0 12 82 20.5 1:2 1:1 15.90 16.46 
200 ct 50 1.0 .75 .n 7.0 17 24 6.0 1:1 2:1 15,90 16.46 

12 ct 3 1.0 .75 .n 5.0 30 1. 75 .44 5:1 10:1 15.90 16.46 

50 ct 12.5 1.0 .75 .11 !l.0 27 6.2 1.6 2.45:1 4.9:1 15.90 16.46 

150 ct 37.51.0 .75 .n 5.0 26 21 5.3 1.41:1 2.83:1 15.90 16.46 
300 ct 75 1.0 .75 .n 5.0 27 38 9.5 1:1 2:1 15.90 16.46 

600 ct 150 1.0 .75 .n 5.0 27 66 17 1:1.41 1.41:1 15.90 16.46 

12.8 ct 3.21.0 .75 .11 5.0 30 1. 75 .44 5:1 10:1 15.90 16.46 

40 ct 10 1.0 .75 .11 5.0 39 4.3 1.1 3.16:1 6.32:1 15.90 16.46 

120 ct 30 1.0 .75· .11 5.0 30 14 3.5 1:83:1 3.65:1 15.90 "16.46 

200 ct 50 1.0 .75 .11 5.0 39 24 6 1.41:1 2.83:1 15.90 16.46 

400 ct 100 1.0 .75 .11 5.0 39 42 10.5 1:1 2:1 15.90 16.46 

1000 ct 250 1.0 .75 .11 5.0 39 109 28 1:1. 58 1.26:.1 15.90 16.46 

2000 ct 500 1.0 .75 .11 5.0 39 t9R 49 1:2.24 1:1.12 15.90 16.46 

4000 ct 1000 1.0 .75 ."11 5.0 39 438 109 1:3.16 1:1. 58 15.90 16.46 

12.S ct 3.2 1.0 .75 .11 4.5 43 1.6 .4 6.25:1 12.5:1 15.90 16.46 

16 ct 4 1.0 .75 .11 4.5 43 2.3 .56 5.6:1 11.2:1 15.90 16.46 

50,ct 12.5 1.0 .75 .11 4.5 43 5.8 1.5 3.16:1 6.32:1 15.90 16.46 

150 ct 37.5 1.0 .75 .n 4.5 43 19.8 5 1.83:1 3.65:1 15.90 16.46 

500 ct 125 1.0 .75 .n 4.5 43 .80 15 1:1 2:1 15.90 16.46 

500 ct - 1.0 .75 .11 4.5 43 60 - 1:.1 - 16.45 17.14 

600 ct 150 1.0 .75 .n 4.5 43 66 17 1:1.1 1.83:1 15.90 16.46 

12.S ct 3.2 1.0 .75 .n 4~0 68 1. 75 .44 6.85:1 13.7:1 15.90 16.46 

30 ct 7.5 1.0 .75 .11 4.0 60 3.7 .93 4.47:1 8.94:1 15.90 16."46 

48 ct 12 1.0 .75 .11 4.0 60 5.9 1.5 3.54:1 7.07:1 15.90 16.46 
200 ct 50 1.0 .75 .11 4.0 60 25 6.3 1. 73:1 3.46:1 15.90 16.46 
600 ct 150 1.0 .'/5 .11 4.0 60 66 17 1:1 2:1 15.90 16.46 
600 ct - 1.0 .75 .11 4.0 60 68 - 1:1 - 18.45 17.14 
900 ct - 1.0 .75 .11 4_0 60 104 - 1:1.22 - 15.45 17.14 

1200 ct 300 1.0 .75 .11 4.0 60 116 29 1:1.41 1.41:1 15.90 16.46 

12.8 ct 3.2 1.0 .75 .11 4.0 69 1. 75 .44 7.07:1 14.14:1 15.90 16.46 

100 ct 25 1.0 .75 .11 4.0 62 10.6 2.7 2.65:1 5.29:1 15.90 16.46 

12.S ct 3.2 1.0 .75 .11 " 3.5 78 1.75 .44 7.91:1 15.8:1 15.90 16.46 

48 ct 12 1.0 .75 .11 3.5 74 6 1.5 4.08:1 8.16:1 15.90 16.48 . 

800 ct 200 1.0 .75 .11 3.5 74 102 26 1:1 2:1 15.90 16.46 

600 ct 150 1.0 .75 .11 3.0 90 66 17 1.23:1 2.45: 1 15.90 16.46 
900 ct - 1.0 .75 .11 3.0 90 ,02 - 1:1 - 16.45 17.14 

12 ct 3 1.0 .75 .11 3.0 115 1.75 .44 9.13:1 18.26:1 15.90 16.46 

50 ct 12.5 1.0 .75 .11 3.0 100 5.8 1.5 4.47:1 8.94:1 15.90 16.46 

1000 ct 250 1.0 .75 .11 3.0 75 103 26 1:1 2:1 15.90 16.46 

U.8 ct 3.2 1.0 .75 .11 3.0 11. 1. 75 .44 9.1:1 18.2:1 15.90 16.46 
12.8 ct 3.2 1.0 .75 .11 3.0 122 1. 75 .44 9.68:1 19.4:1 15.90 16.46 

500 ct 125 1.0 .75 .11 3.0 113 63 16 1. 55:1 3.1:1 15.90 16.46 
1200 ct 300 1.0 .75 .11 3.0 113 155 39 1:1 2:1 15.90 16.46 

1200 ct - 1.0 .75 .11 3.0 109 150 - 1:1 - 16.45 17.14 

12 ct 3 1.0 .75 .11 2.5 140 1. 75 .44 11.18:1 22.36:1 15.90 16.46 
500 ct 125 1.0 .75 .11 2.5 150 60 15 1.73:1 3.46:1 15.90 16.46 
600 ct - 1.0 .75 .11 ·2.5 150 66 - 1.58:1 - 16.45 17.14 

1500 ct - 1.0 .75 .11 2.5 150 188 - 1:1 - 18.45 1,,7.14 

12.8 ct 3.2 1.0 _75 .n 2.5 140 1. 75 .44 11.18:1 22.36:1 15.90 16 .. 46 

8 ct 2 1.0 .70 .n 2.0 250 1.0 .2. 15.8:1 31.6:1 15.90 16.46 

2000 ct 500 1.0 .75 .11 2.0 185 255 84 1:1 2:1 15.90 16.46 

2000 ct - 1.0 .75 .11 2.0 175 240 - 1:1 - 16.45 17.14 

SOOO ct 2000 1.0 .75 .11 2.0 185 1015 254 1:2 1:1 15.90 I6~ 46 

2500 ct 625 1.0 .75 .11 2.0 245 268 68 1:1 2:1 15.90 16.46 --3000 ct 750 1.0 .75 .11 1.8 267 295 74 1:1 2:1 15.90 16.46 
3000 ct - 1.0 .75 .11 1.8 267 368 1:1 - 13.45 17.14 
3600 ct 900 1.0 .75 .11 1.5 300 413 103 1:1 2:1 15.90 16.46 

16"ct 4 1.0 .75 .11 1.5 395 2.5 .65 15.8:1 31.6:1 15.90 16.46 

600 ct 150 1.0 .75 .11 1.5 395 66 17 2.58:1 5.16:1 15.90 16.46 

••• Discount Prices: 1-9 Net; 10-24les. 10%; 25-49Ies. 16%; 50-991es8 23%; 100-499 les. 30% 
Ordering Instruction.: No minimum. Net 30 days F_O.B_ Mt. Vernon, New York. 

For immediate engineering assistance or to place an order-Call Toll free 800-431-1064 

A·2242 For manufacturers' sale~ffices, see yellow pages EEM1985 



5600 TRANSFORMERS 5600 

PICO PART NUMBER SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO K SERIES N SERlE 
IMPEDANCE DC PRIM/SEC PRICES 1-9""" Insulated Plug-In OHMS 400 150 PRIMARY PRIMARY RESISTANCE 

K·Slrll. PRIMARY SPLIT 1KHz H. Hz UNBALANCED DC OHMS SEC SEC Leads Inlliitad ·N·Slrlll IMPEDANCE WINDINaS .. ... " . DC CURRENT RESISTANCE SER PAR SER PAR K· N· 
Llads Plug·ln OHMS SER PAR -, -N .... M8 OHMS CONN CONN CONN CONN Series SarllS 

I I K-7515 N-6515 4000 ct 1000 ct 250 1.0 .75 .11 1.5 395 i08 27 2:1 4:1 15.90 16.46 

I K-7520 N-6520 ·4000 ct 8000 ct - 1.0 .• 75 .11 1.5 390 955 - 1:1.41 . 16.45 17.14 

K-7525 N-6525 5000 ct 500 ct 125 1.0 .75 .11 1.3 450 62 16 3.16:1 6.32:1 15.90 16.46 

K-7530 N·6530 5000 ct 5000 ct 1250 1.0 .75 .ll 1.3 450 620 155 1:1 2:1 15.90 16.46 

K-7535 N-6535 7500 ct 50 ct 12.5 1.0 .75 .ll 1.0 670 6 1.5 12.25:1 24.5:1 17.72 18.26 

K-7540 N-6540 7500 ct 100 ct 25 1.0 .75 .ll 1.0 670 II 2.8 8.66:1 17.32:1 17.72 18.26 
K-7545 N-6545 7500 ct 600 ct 150 1.0 .75 .11 1.0 670 66 16.5 3.54:1 7.07:1 17.72 1Ii.26 

! K-7550 N-6550 7500 ct 2500 ct 625 1.0 .75 .11 1.0 670 268 67 1.73:1 3.46:1 17.72 18.26 i\ K-7555 N-6555 *7500 ct 7500 ct - 1.0 .75 .11 1.0 670 925 - 1:1 - 18.25 20.13 

1{,~560 N-6560 8000 ct 12.8 ct 3.2 1.0 .75 .11 1.0 765 1.75 .44 25:1 50:1 17.72 18.26 

S 

K-7565 ·N-6565 8000 ct 1000 ct 250 1.0 .75 .11 1.0 695 106 26.5 2.83:1 5.66:1 17.72 It.26 SCHEMATIC FOR TRANSFORMERS 

K-7570 N-6570 *8000 ct 1200 ct - 1.0 .75 .11 1.0 715 153 - 2.58:1 - 18.25 
WITH SPLIT SECONDARIES 

20.13 
K-7575 ,~-6575 *9000 ct 9000 ct - 1.0 .75 .J! 1.0 925 1020 - 1:1 - 18.25 20.13 

PlCO-N PICO-K 

K-7580 N-6580 10,000 ct 12.8 ct 3.2 1.0 .75 .J! 1.0 768 1.6 .4 28:1 56:1 17.72 12.26 

:31IE~ ~31ILm~ K-7585 N-6585 10,000 ct 16 ct 4 1.0 .75 .11 1.0 756 1.7 .43 25:1 50:1 17.72 18.26 RED ~: 
K-7590 N-6590 10,000 ct 100 ct 25 1.0 .75 .11 1.0 780 10 2.5 10:1 20:1 17.72 18.26 

BLUE LGREEN 
K-7595 N-6595 10,000 ct 200 ct 50 1.0 .75 .11 1.0 780 24 6 7.07:1 14.14:1 17.72 1&.26 
K-76 00 N-6600 10, 000 ct 500 ct 125 1.0 .75 .11 1.0 780 60 15 4.47:1 8.94:1 17.72 lEI. 26 
K-7605 N-6605 10,000 ct 600 ct 150 1.0 .75 .11 1.0 780 83 21 4.08:1 8.16:1 17.72 lS.26 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

K-7610 N-6610 10,000 ct 1000 ct 250 1.0 .75 .11 1.0 780 106 27 3.16:1 6.32:1 17.72 18.26 PICO-N PICO-K 
K-7615 N-6615 10,000 ct 1200 ct 300 1.0 .75 .11 1.0 780 145 36 2.89:1 5.77:1 17.72 18.26 

:3IiE: 
U~N3E~L~ 

K-7620 N-6620 10,000 ct 1500 ct 375 1.0 .75 .11 1.0 780 160 40 2.58:1 5.16:1 17.72 18.26 RED BLACK 

K-7625 N·6625 10,000 ct 2000 ct 500 1.0 .75 .11 1.0 780 300 75 2.24:1 4.47:1 17.72 18.28 
N-6630 5000 ct 1250 1.0 .75 1.0 610 153 1.41:1 2.83:1 

BLUE GREEN 
K-7630 10,000 ct .11 780 17.72 16.28 . 
K-7635 N-6635 10,000 ct 7500 ct 187b 1.0 .75 .11 1.0 780 932 233 1.16:1 2.31:1 17.72 U.26 

K-7640 N-664O 10,000 ct 10.000 ct 2500 1.0 .75 .11 1.0 780 1075 269 1:1 2:1 17.72 18.26 

K-7645 N-6645 .10,000 ct 10.000 ct - 1.0 .75 .11 1.0 715 985 - 1:1 - 18.25 20.13 FEATURES 

K-7650 N-6650 15, 000 ct 400 ct 100 .66 .66 .11 0.8 1165 52 13 6.12:1 12.25:1 17.72 18.26 • EXTREME RESISTANCE TO 

K-7652 N-6652 15,000 ct 500 ct 125 .66 .66 .11 0.8 1165 60 15 5.48:1 10.95:1 17.72 18.26 
THERMAL SHOCK 

K-7655 N-6655 15.000 ct 600 ct 150 .66 .66 .11 0.8 1165 80 20 .5:1 10:1 17.72 lL26 • ULTRA MINIATURE SIZE 

K-7660 N-6660 15. 000 ct 10.000 ct 2500 .66 .66 .11 0.8 1165 1050 263 1.22:1 2.45:1 17.72 18.26 
• PlCO lS APPROVED QPL SOURCE 

K-7665 N·6665 *15, 000 ct 15,000 ct - .66 .66 .11 0.8 1165 1600 - 1:1 - U.25 20.13 (MIL-T-27) 

K-7670 N-6670 15,000 ct 15,000 ct 3750 .66 .66 .11 0.8 1165 1600 400 1:1 2:1 17.72 18.26 • MAGNETIC SHIE LOS AVAILABLE 
K-7675 N-6675 16, 000 ct 1000 ct 250 .62 .62 .11 0.8 1560 108 27 4:1 8:1 17.72 18.26 
K-7680 N·6680 20, aDO ct 500 ct 125 .5 .5 .11 0.7 1750 60 15 6.32:1 12.65:1 15.25 20.13 • ELECTROSTATIC SJDELDING 

CAN BE ADDElJ 
K-7685 N-6685 20.000 ct 600 ct 150 .5 .5 .11 0.7 1750 82 20.5 5.77:1 11.55:1 18.25 20.13 

.K-7690 N-6690 20, 000 ct 800 ct 200 .. 5 .5 .11 0.7 1750 98 24.5 5;1 10:1 18.25 20.13 • VARIATION OF STANDARD 
DESIGNS AVAILABLE 

K-7695 N-6695 20.000 ct 1000 ct 250 .5 .5 .11 0.7 1750 135 34 4.47:1 8.94:1 18.25 20.13 

K-7700 N-6700 20.000 ct 5000 ct 1250 .5 .5 .11 0.7 1750 610 153 2:1 4:1 18.25 20.13 • PRIMARY AND SECONDARY 
WINDINGS CAN BE USED EITHER 

K-7705 N-6705 20,000 ct 10,000 ct 2500 .5 .5 .11 0.7 1750 1075 269 1.41:1 2.83:1 18.25 20.13 AS INPUT OR OUTPUT 
K-7710 N-6710 .20.000 'ct 20, 000 ct - .5 .5 .11 0.7 1715 2370 - 1:1 - 1~.55 20.33 

• SPECIAL PRODUCTION 
K-7715 N-6715 25,000 ct 500 ct 125 .4 .4 .11 0.6 2470 60 15 7.07:1 14.14:1 18.25 20.13 TECHNIQUES ENSURE UNIFORM 

K-7720 N·6720 25,000 ct 1000 ct 250 .4 .4 .11 0.6 2470 106 27 5:1 10:1 UI.25 20.13 SIZE AND LEADS WHICH ARE 
FREE OF ENCAPSULANT. NO 

K-7725 N-6725 30,000 ct 50 ct 12.5 .33 .33 .11 0.5 2730 6.2 1.6 24.5:1 49:1 19.55 20.33 MENECUS m LEAD AREA. 
K-7730 N-6730 30.000 ct 1200 ct 300 .33 .33 .11 0.5 2815 156 39 5:1 10:1 19.55 20.33 

125 .11 15.3 7.7:1 15.5:1 19.55 20.~3 
• EVERY UNIT IN THIS CATALOG 

K-7732 N-6732 30. 000 ct SOD ct .33 .33 0.5 2730 61 CAN BE MADE WITH A 300 
K-7734 N-6734 30, 000 ct 200 ct 50 .33 .33 .11 0.5 2730 24 6 12.2:1 24.5:1 19.55 20.33 THERMAL CYCLE GUARANTEE 

K-7735 N-6735 30,000 ct 5000 ct 1250 .33 .33 .11 0.5 2730 620 155 2.45:1 4.9:1 19.55 
USmG PlCO'S SPECIAL SR 

20.33 CONSTRUCTION. CONTACT 
K-7740 N-6740 30, 000 ct 10,000 ct 2500 .33 .33 .11 0.5 2730 1090 272 1.73:1 3.46:1 19.55 20.33 FACTORY FOR DETAILS. 

K-7745 N-6745 ·30. 000 ct 30, 000 ct - .33 .33 .11 0.5 2730 3740 - 1:1 - 20.53 21.63 

K·7750 N-6750 40,000 ct 400 ct 100 .25 .25 .11 0.5 3150 53 13 10:1 20:1 20.53 21.83 

K-7755 N-6755 40,000 ct 2000 ct 500 .25 .25 .11 0.5 3150 300 75 4.47:1 8.94:1 20.53 21.83 PICO K-7760 N-6760 40, 000 ct 4000 ct 1000 .25 .25 .11 0.5 3150 548 137 3.16:1 6.32:1 20.53 21.83 

K-7765 N-6765 40,000 ct 20,000 ct 5000 .25 .25 .11 0.5 3150 3075 769 1.41:1 2.83:1 20.53 21.83 

Electronics, K-7770 N-6770 .40.000 ct 40, 000 ct - .25 .25 .11 0.5 3940 4350 - 1:1 - 23.28 24.34 

K-7775 N-6775 50, 000 ct 200 ct 50 .2 .2 .11 0.4 4275 24 6 15.8:1 31.6:1 23.28 24.34 Inc. K-7777 . N-6777 50,000 ct 500 ct 125 .2 .2 .11 0.4 4275 60 15 .0:1 20:1 23.26 24.34 
K-7778 N-6778 50.000 ct 600 ct 150 .2 • 2 .11 O •• 4275 82 21 9.13:1 18.26:1 23.28 24.34 
K-7779 N-6779 50,000 ct 50,000 ct 12,500 .2 .2 .11 0.4 4500 6270 1568 1:1 2:1 23.28 24.34 453 N. MacQuesten P kwy. 
K-7780 N-6780 60,000 ct 15, 000 ct 3750 .16 .16 .11 0.4 5960 1650 412 2:1 4:1 25.80 26.35 Mt. Vernon, N.Y. 10552 
K-7785 N-6785 62.500 ct 50 ct 12.5 .16 .18 .11 0.4 5960 6 1.5 35.4:1 70.7:1 25.60 26.35 

K-7787 N-6787 80, 000 ct 15.000 ct 3750 .12 .12 .11 0.3 7200 1690 423 2.3:1 4:6:1 25.60 26.35 914-699-5514 
K-7789 N-6789 80, 000 ct 80,000 ct 20,000 .12 .12 .11 0.3 7200 9920 2480 1:1 2:1 25.60 26.35 TWX 7105620113 
K-7790 N-6790 90,000 ct 10.000 ct 2500 .11 .11 .11 0.3 7500 1350 338 3:1 6:1 29.06 27.57 

K-7795 N-6795 95,000 ct 15.000 ct 3750 .1 .1 .10 0.3 9550 1635 410 2.5:1 5:1 29.08 27.51 

K-7800 N-6800 100. 000 ct 60 ct 15 .1 .1 .10 0.3 10,000 8.5 2.2 40.8:1 81.6:1 29.06 27.57 

K-7B05 N-6805 100, 000 ct 100 ct 25 .1 .1 .10 0.3 10,000 14 3.5 31.6:1 63.2:1 29.06 27.57 

~ K-7B10 N-6Bl0 lOa, 000 ct 500 ct 125 .. 1 .1 .10 0.3 10,000 62 15.5 14.1:1 28.3:1 29.06 21.57 

K-7813 N-6813 100,000 ct 1000 ct 250 .1 .1 :10 0.3 10,000 140 35 10:1 20:1 29.08 2·'.57 , 'mmediate 
K-7814 N-6814 100, 000 ct 2000 ct 500 .1 .1 .10 0.3 10,000 248 62 7.07:1 14.14:1 29.06 27.57 Fori • 

K-7815 N-6815 100,000 ct 10,000 ct 2500 .1 .1 .10 0.3 10,000 1075 270 3.16:1 6.32:·1 29.06 27.57 
engineermg 

K-7820 N-6820 135, 000 ct 82 ct 20.5 .074 .074 .074 0.25 13,700 9.5 2.4 40.6:1 81.2:1 27.99 28.81 assistance 
K-7823 N-6823 200,000 ct 500 ct 125 .05 .05 .05 0.2 17,340 75 19 20:1 40:1 27.99 28.81 or to place 
K-7825 N-6825 200, 000 ct 1000 ct 250 .05 .05 .05 0.2 17,340 133 33 14.1:1 28.3:1 27.99 2&.81 an order-
K-7830 N-6830 200, 000 ct ~o, 000 ct 2500 .05 .05 .05 0.2 17,340 1350 336 4.47:1 8.94:1 27.99 26.BI 

K-7B35 N-6835 200.000 ct 20,000 ct 5000 .05 .05 .05 0.2 17,340 3000 750 3.16:1 6.32:1 27.99 21).81 

K-7837 N-6837 250,000 ct 200 ct 50 .04 .04 .04 0.2 17,340 28 7 35.4:1 70.7:1 28.81 29.55 call Toll Free 
K-7840 N-6840 250,000 ct 1000 ct 250 .04 .04 .04 0.2 17.340 118 30 15.B:1 31.6:1 28.81 29.55 800.431.1~ 
K-SHIELD MU-METAL SHIELD .53" d X .56" h (13.46 mm d X 14.22 mm h) 2.04 
N-SHIELD MU-METALSHlELD .53" dX .56" h (13.46 mm dX 14.22 mm h) 2.05 -

EEM 1985 For manufacturers' sales offices, see yellow pages A·2243 
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PlCO'. 
alba miniature 
II'aIISfonners 

R SERIES 
Plug-In 

.75" DIA MAX; 
(19.1 DIA MAX) cr-..L (9.5 MAX) 

T' 
.020" 

(0.51) 
1.00~!.25" .:I35

) 

-
.475" DIA .6" DIA 

' .. ~~'~ 
450 _:...-0 

WHITE DOT AT TERMINAL #1 
TERMINAlB CLOCKWISE FROM 
PIN*! 

Dimensions are, in inches (MM) 

SPECIFICATIONS 

· MlL-T-27: •• 
All Units Meet MlL-T-27 
And Are Hermetically Sealed in a 
Metal Case, Audio Transformers 
Are Type TF5R21 ZZ. 

• FREQUENCY RESPONSE: • 
±3db, 75Hz -30KHzatl.D 
Milliwatt. 

· MAXIMUM DIBTORTION: 
5% With Rated Power Level at'! 'KHz, 
300 Hz and 75 liz 

· DIELECTRIC STRENGTH:. • 
All Units Tested at 200 V RMS. 

· INSULATION RESIBTANCE: • 
Greater Than 10,000 Megohms 
at 300 V DC. 

• WEIGHT:. 
12 Grams 

• OPERATING TEMPERATURE: 
-55°c to 105°c (~ll Units Can Be 

~~gg~l~;:). S Requirements 

• TERMINA18: ...... 
Solid .016 Dtamet.:r Conductor. 
Conductor is Copper Clad Steel, 
Tinned lOO%, Electroplated Per 
MIL-T-I0727A and ASTM CCS B452. 

• THERMAL SHOCK: . 
25 Cycles, Method 107C, 
MIL-STD~202D, Test Condition "A-l 

This Product is Patented 

TRANSFORMERS 

PIca PART 
, 

SECONDARY POWER WATTS SECONDARY 
NUMBER IMPEbANCE PRIMARY DC 

OHMS 3DO 75 UNBAL PRIMARY RESISTANCE 

R-Serlll 
PRIMARY SPLIT 1KHz Hz Hz DC DC OH",S 

IMPEDANCE WllIDINaS .. ... .. CURREIIT lIESIST SER PAR 
PI •• -In OHMS SER PAR - -, M .... III OHMS CONN CONII 

R-2ooo3 20 ct '8 ct 2 1.5 .9 .03 22 1.6 .76 .19 

R-20005 20 ct 20 ct 5 1.5 .9 .03 22 1.6 1.9' .48 
R-20010 32 ct 32 ct 8 1.5 .9 .03 17.5 2.58 3 .75 

R-20015 40 ct 40 ct 10 1.5 .9 .03 16 3.2 3.8 .95 

R-20018 48 ct .16 ct 4 1.5 .9 .03 14.5 3.84 1.52 .98 

R-20020 50 ct 50 ct 12.5 1.5 .9 .03 14 4 4.75 1.19 

R-20025 80 ct 32 ct 8 1.5 .9 .03 11 6.4 3 •• 75 

R-20028 100 ct 40 ct 10 1.5 .9 .03 10 8 3.8 .95 

R-20030 100 ct 100 ct 25 1.5 .9 .03 10 8 9.5 2.38 

R-20035 120 ct 12.8 ct 3.2 1.5 .9 .03 9 9.6 1.22 .3 

R-20040 120 ct 60 ct 15 1.5 .9 .03 9 9.6 5.7 1.4 

R-20045 120 ct 120 ct 30 1.5 .9 .03 9 9.6 11.4 2.85 

R-20050 150 ct 12 ct 3 1.5 .9 .03 8 12 1.14 .29 

R-20055 150 ct 50 ct 12.5 1.5 .9 .03 8 12 4.75 1.19 

R-20060 150 ct 100 ct 25 1.5 .9 .03 8 12 9.5 2.98 

R-20065 150 ct 150 ct 37.5 1.5 .9 .03 8 12 14.3 3.56 

R-20070 150 ct 800 ct 150 1.5 .9 .03 8 12 57 14.3 

R-20075 200 ct 200 ct 50' 1.5 .9 .03 7 16 19 4.75 

R-20060 300 ct 12 ct 3 1.5 .9 .03 5.5 24 1.14 .29 

R-20085 300 ct 50 ct 12.5 1.5 .9 .03 5.5 24 4.75 1.19 

R-20090 300 ct 150 ct 37.5 1.5 .9 .03 5.5 24 14.25 3.56 

R-20095 300 ct 300 ct 75 1.5 .9 .03 5.5 24 28.5 7.13 

R~20100 300 ct 600 ct 150 1.5 .9 .03 5.5 24 57 14.25 

R-20105 320 ct 12.8 ct 3.2 1.5 .9 .03 5.5 25.6 1.22 .3 

R-20110 400ct 40 ct 10 1.5 .9 .03 5 32 3.8 .95 

R-20115 400 ct 120 ct 30 1.5 .9 .03 5 32 11.4 2.85 

R-20120 400 ct 200 ct 50 1.5 .9 .03 5 32 19 4.75 

R-20125 400 ct 400 ct too 1.5 .9 .03 5 32 38 9.5 

R-2013O 400ct 1000 ct 250 1.5 .9 .03 5 32 95 23.8 

R-20135 400 ct 2000 ct 500 1.5 .9 .03 5 32 190 47.5 

R-2014O 400 ct 4000 ct 1000 1.5 .9 .03 5 32 380 95 

R-20142 500 ct 12.8 ct . 3.2 1.5 .9 .03 4.5 40 1.22 .3 

R-20144 500 ct 16 ct 4 1.5 .9 .03 4.5 40 1.52 .38 

R-20145 500 ct 50 ct 12.5 1.5 .9 .03 4.5 40 4.75 1.19 

R-20147 SOD ct 150 ct 37.5 1.5 .9 .03 4.5 40 14.25 3.56 

R-20150 500 ct 500 ct 125 1.5 .9 :03 4.5 40 47.S 11.88 

R~20155 *500 ct 500 ct - 1.5 .9 .03 4.5 40 47.5 -
R-20160 SOD ct 600 ct 150 1.5 .9 .03 4.5 40 57 14.25 

R-20165 600 ct 12.8 ct 3.2 1.5 .9 .03 4 48 1.22 .3 

R-20167 600 ct 30 ot 7.5 1.6 .9 .03 4 48 2.85 .71 

R-20170 600 ot 48 ct 12 1.5 .9 .03 4 49 4.56 1.14 

R-20175, 6000t 200 ct 50 1.5 .9 .03 4 48 19 4.75 

R-20180·· 600 ct 600 ct 150 1,5 .9 .03 4 48 57 14.25 

R-20185" *6000t 600 ct - 1.5 .9 .03 4 48 57 -
R-ZOI86"'''' *600 ot 900 ct - 1.5 .9 .03 4 48 85.5 -
a-20187"'''' 600 ct 1200 ct 300 1.5 .9 .03 4 49 114 28.5 

R-20190 640 ct 12.8 ct 3.2 1.5 .9 .03 4 51.2 1.22 .3 

R-20195 700 ct 100 ct 25 1.5 .9 .03 3.5 56 9.5 2.39 

R-20200 800 ct 12.8 ct 3.2 1.5 .9 .03 3.5 64 1.22 .3 

R-20205 800 ct 48 ct 12 1.5 .9 .03 3.5 64 4.56 1.14 

R-20210 800 ct 800 ct 200 1.5 .9 .03 3.5 64 76 19 

R-20215 900 ct 600 ct 150 1.5 .9 .03 3 72 57' 14.3 

R-2D217** *900 ct 900 ct - 1.5 .9 .03 3 72 85.5 -
R-80220 1000 ct 12 ct 3 1.5 .9 .03 3 80 1.14 .29 

R-20225 1000 ct 50 ct 12.5 1.5 .9 .03 3 80 4.75 1.19 

R-20230 1000 ct 1000 ct 250 1.5 .9 .03 3 80 95 23.8 

R-20235 10600t. 12.8 ct 3.2 1.5 .9 .03 3 85 1.22 .3 

R-20240 1200 ct 12.80t 3.2 1.5 .9 .03 3 96 1.22 .3 

R-20245 12000t 500 ct 125 1.6 .9 .03 3 96 47.5 11.88 

R-20250 1200 ct 1200 ct 300 1.6 .9 .03 3 96 114 28.5 

R-20255 *1200 ct 1200 ct - 1.5 .9 .03 3 ,96 114 -
R-20260 1500 ct lact 3 '1.5 .9 .03 2.5 120 1.14 .29 

R-20265 1500 ct 500 ct 125 1.5 .9 .03 2.5 120 47.5 11.88 

R-20270 *1500 ct 600 ct - 1.5 .9 .03 2.5 120 57 -
R-20275 *1500 ct 1500 ct - 1.5 .9 .03 2.5 120 142 -
R-20280 16000t 12.8 ct 3.2 1.5 .9 .03 2.5 128 1.22 3 

R-20283 2000 ct 8ct 2 1.5 .9 .03 2.2 160 .76 .19 

R-20285 2000 ct 2000 ct 500 1.5 .9 .03 2.2 160 190 47.5 

R-20290 *2000 ct 2000 ct - 1.5 .9 .03 2.2 160 190 -
R-20295 2000 ct 8000 ct 2000 1.5 ;9 .03 2.2 160 760 190 

R-20297 2500 ct 2500 ct 625 1.5 ,'9 .03 2 200 238 59.5 . 

R-20300 3000 ct 3000 ct 750 1.5 .9 .03 l.a 240 285 71.3 

R-20305 *3000 ct 3000 ct 1.5 .9 .03 1.8 ~40 285 -
·INCLUDES ELE.CTROSTATIC SHIELD 

•• MINIATURIZED TELEPH~NE COUPLING APPLICATION 

* * * Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 
Ordering Instructions: No , .. inimum. Net 30 days F.O.B. Mt. Vernon, New York. 

5600 

PICO 
TURNS RATIO PRICES 

PRIMfSEC H' ...... 
SEC SEC 
SER PAR R-

CONII CONN Serlll 

1,58:1 3.16:1 19.72 

1:1 2:1 19.72 

1:1 2:1 19.72 

1:1 2:1 'l9.~2 

1.73:1 3.46:1 19.72 

1:1 2:1 19.72 

1.58:1 3.16:1 19.72 

1.58:1 3.16:1 19.72 
1:1 2~1 19.72 

3.06:1 6.12:1 19.72 

1.41:1 2.83:1 19.72 

1:1 2:1 19.72 

3.54:1 7.08:1 19.72 

1.73:1 3.46:1 19.72 

1.22:1 2.44:1 19.72 

1:1 2:1 19.72 

1:2 1:1 19.72 

1:1 2:1 19.72 
5:1 10:1 19.72 

2.45:1 4.9:1 19.72 

1.41:1 2.83:1 19.72 

1:1 2:1 19.72 

1:1.41 1.41:1 19.72 

5:1 10:1 19.72 

3.16:1 6.32:1 19.72 

1.83:1 3.65:1 19.72 

1.41:1 2.83:1 19.72 
1:1 2:1 19.72 
1:1.58 1.26:1 19.72 

1:2.24 1:'1.12 19.72 

1:3.16 1:1.58 19.72 

8.25:1 12.5:1 19.72 

5.6:1 11.2:1 19.72 

3.16:1 6.32:1 19.72 

1.83:1 3.65:1 19.72 

1:1 2:1 19.72 
1:1 - 20.54 
1:1.1 1.83:1 19.72 

6.85:1 13.7 19.72 

4.47:1 9.94:1 19.72 

3.54:1 7.07:1 19.72 

1.73:1 3.46:1 19.72 

1:1 2:1 19.72 
1:1 - 20.54 
1:1.22 - 20.54 

1:1.41 1.41:1 19.72 

7.07:1 14.14:1 19.72 

2.65:1 5.29:1 19.72 

7.91:1 15.9:1 19.72 

4.08:1 8.16:1 19.72 
1:1 2:1 19.72 

1.23:1 2.45:1 19.72 

1:1 - 20.54 

9.13:1 18.26:1 19.72 

4.47:1 8.94:1 19.72 

1:1 2:1 19.72 

9.1:1 19.2:1 19.72 

9.68:1 19.4:1 19.72 

1.55:1 3.1:1 19.72 

1:1 2:1 19.72 

1:1 - 20.54 

11.18:1 22.36:1 19.72 
1.73:1 3.46:1 19.72 

I. 58:1 - 20.54 

1:1 - 20 •. 54 

11.18:1 22.36:1 19.72 

15.8:1 31.6:1 19.72 

1:1 2:1 19.72 

1:1 - 20.54 
1:2 1:1 19.72 
1:1 2:1 19.72 

1:1 2:1 19.72 

1:1 - 20.54 

For immediate engineering assistance or to place an order'-Call Toll Free 800-431-1064, 

A·2244 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

PICO PART SECONDARY POWER WATTS SECONDARY PICO PlCO'. NUMIER IMPEDANCE PRIMARY DC TURNS RATIO PRICES 
OHMS 300 75 UNIAl PRIMARY RESISTANCE PRIMfSEC 1·9«« « ultra-miniature PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

R·Serlll IMPEDANCE WINOINCIS ... ... ... CURRENT RESIST SER PAR SER PAR R· transfan ... rs Plug·11 OHMS SER PAR - 01,,". ...... m. OHMS CONN CONN CONN CONN Serlll 

8-20310 3600 cl 3600 ct 900 1.5 .9 .03 1.7 288 342 86 1:1 2:1 19.72 

R-20312 4000 ct 16 ct 4 1.5 .9 .03 1.6 320 1.52 .38 15.8:1 31.6:1 19.72 R SERIES 
R-20314* 4000..,1 600 ct 150 1.5 .9 .03 1.8 320 57 14.3 2.58:1 5.16:1 19.72 Plug-In 8·20315 4000 ct 1000 ct 250 1.5 .9 .03 1.6 320 95 23.8 2:1 4:1 19.72 

8·20320 *4000 ct SODA ct · 1.5 .9 .03 1.6 320 760 - 1:1.41 · 20.54 

8·20325 5000 ct 500 ct 125 1.5 .9 .03 1.4 400 47.5 11.86 3.16:1 6.32:1 19.72 FEATURES 
8·20330 5000 ct 5000 ct 1250 1.5 .9 .03 1.4 400 475 119 1:1 2:1 19.7a 

8·20835 7500 ct 50 ct 12.5 1.3 .9 .03 1.2 600 4.75 1.19 12.25:1 24.5:1 21.69 • EXTREME RESlSTANCE TO 
THERMAL SHOCK 

R-2034O 7500 ct 100 ct 25 1.3 .9 .03 1.2 600 9.5 2.38 8.66:1 17.32:1 2l.B9 

R·20345 7500 ct 600 ct 150 1.3 .9 .03 1.2 600 57 14.3 3.54:1 7.07:1 21.89 • ULTRA MINIATURE SIZE 

R·2035O 7500 cl 2500 ct 625 1.3 .9 .03 1.2 600 238 59.5 1.73:1 3.46:1 21.69 • PlCO IS APPROVED QPL SOURCE 

R·20355 *7500 ct 7500 ct · 1.3 .9 .03 1.2 600 713 · 1:1 · 23.43 
(MIL·T·27) 

R·20360 8000 ct 12.8 et 3.2 1.2 .9 .03 1.1 640 1.22 .3 25:1 50:1 21.89 • MAGNETIC SHIELDS AVAILABLE 

R·20365 8000 ct 1000 ct 250 1.2 .9 .03 1.1 640 95 23.8 2.63:1 5.88:1 21.89 • ELECTROSTATIC SHIELDING 
R·20370 *8000 ct 1200 ct · 1.2 .9 .03 1.1 640 114 - 2.58:1 · 23.43 CAN BE ADDED 

R-20375 *9000 ct 9000 ct · 1.1 .9 .03 1.1 720 655 · 1:1 · 23.43 • VARIATION OF STANDARD 
8-20360 10,000 cl 12.6 ct 3.2 1.0 .9 .03 1 800 1.22 .3 28:1 56:1 21.89 DESIGNS AVAILABLE 

R-20385 10, 000 ct 16 ct 4 1.0 .9 .03 1 800 1.52 .36 25:1 50:1 21.89 • PRIMARY AND SECONDARY 
R·20390 10.000 ct 100 ct 25 1.0 .9 .03 1 600 9.5 2.38 10:1 20:1 21.89 WINDINGS CAN BE USED EITHER 

AS INPUT OR OUTPUT 
R-20395 10,000 ct 200 ct 50 1.0 .9 .03 1 800 19 4.75 7.07:1 14.14:1 21.69 

R·204oo 10. 000 ct 500 ct 125 1.0 .9 .03 1 800 47.5 11.88 4.47:1 8.94:1 21.89 • SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 

R·20405 10,000 ct 600 ct 150 1.0 .9 .03 1 800 57 14.25 4.08:1 8.16:1 21.B9 SIZE AND LEADS WHICH ARE 

R·80410 10,000 ct 1000 ct 250 1.0 .9 .03 1 800 95 23.8 3.16:1 6.32:1 21.89 FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

R-20415 10,000 ct 1200 ct 300 1.0 .9 .03 1 800 114 28.5 2.89:1 5.77:1 21.89 
R·20420 10,000 ct 1500 ct 375 1.0 .9 .03 1 800 143 35.8 2.58:1 5.16:1 21.89 • EVERY UNIT IN THIS CATALOG 

CAN BE MADE WITH A 300 
8-20425 10,000 ct 2000 ct 500 1.0 .9 .03 1 800 190 47.5 2.24:1 4.47:1 21.89 THERMAL CYCLE GUARANTEE 
R·20430 10,000 ct 5000 ct 1250 1.0 .9 .03 1 800 475 119 1.41:1 2.83:1 21.89 USING PICO'S SPECIAL SR 

1.0 .9 800 713 178 
CONSTRUCTION~ CONTACT 

8·2043. 10,000 ct 7500 ct 1875 .03 1 1.16:1 2.31:1 21.89 FACTORY FOR" DETAILS. 
R·20440 10,000 ct 10,000 ct 2500 1.0 .9 .03 1 800 950 238 1:1 2:1 21.69 

R·20445 *10,000 ct 10,000 ct · 1.0 .9 .03 1 800 950 - 1:1 - 23.43 

R·20450 15,000 ct 400 ct 100 .66 .66 .03 .8 1200 38 9.5 6.12:1 12.25:1 21.89 SCHEMATIC FOR TRANSFORMERS 

8·20452 15,000 ct SOD ct 125 .66 .66 .03 .8 1200 48 12 5.48:1 10.95:1 21.89 
WITH SPUT SECONDARIES 

8·20455 15,000 ct 600 ct 150 .66 .66 .03 .8 1200 57 14.3 5:1 10:1 21.8B 

:3 c: R·20460 15,000 ct 10,000 ct 2500 .66 .66 .03 .8 1200 950 238 1.22:1 2.45:1 21.89 

R·2046. *15,000 ct 15, 000 ct - .66 .66 .. 03 .8 1200 1430 - 1:1 · 23.43 
8-20470 15.000 ct 15,000 ct 3750 .66 .66 .03 .8 1200 1430 357 1:1 2:1 21.89 c: .62 • 62 .03 .8 1280 95 

' . 
23.8 H·20475 16,000 ct 1000 ct 250 4:1 8:1 21.89 

R-20480 20,000 ct 500 ct 125 .5 .5 .03 .7 1600 47.5 11.88 6.32:1 12.65:1 23.43 

R·20485 20,000 ct 600 ct 150 .5 .5 .03 .7 1600 57 14.25 5.77:1 11.55:1 23.43 

R·20490 20,000 ct 80C ct 200 .. .5 .03 .7, 1600 76 19 5:1 10:1 23.43 

R·20495 20,000 ct 1000 ct 250 .. .5 .03 .7 1600 95 23.8 4.47:1 8.94:1 23.43 SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

8-20500 20, 000 ct 5000 ct ,1250 .5 .5 .03 .7 1600 475 119 2:1 4:1 23.43 

R-20505 20,000 ct 10,000 ct 2500 .5 .5 .03 .7 1600 950 238 1.41:1 2.~3:1 23.43 '3E' 8·20510 *20,000 ct 20,000 ct · .5 .5 .03 .7 1600 1900 . 1:1 · 24.S5 

R·20515 25,000 ct 500 ct 125 .4 .4 .03 .6 2000 47.5 11.88 7.07:1 14.14:1 23.43 2 : 6 

R·20520 25,000 ct 1000 ct 250 .4 .4 .03 .6 2000 95 23.8 5:1 10:1 23.43 I 
8-20525 30, 000 ct 50 ct 12.5 .33 .33 .03 .6 2400 4.75 1.19 24.5:1 49:1 24.35 3 I 7 

4 
8·20530 30,000 ct 1200 cl 300 .33 .33 .03 .6 2400 114 28.5 5:1 10:1 24.35 

R-20532 30,000 cl 500 ct 125 .33 .33 .03 .6 2400 47.5 11.88 7.7:1 15.5:1 24.35 

R-20534 30,000 ct 200 ct 50 .33 .33 .03 .6 2400 19 4.75 12.2:1 24.5:1 24.35 

PICO 8-20535 30,000 ct 5000 ct 1250 .33 .33 .03 .6 2400 475 119 2.45:1 4.9:1 24.35 

R·20540 3D, 000 ct 10,000 ct 2500 .33 .33 .03 .6 2400 950 238 1.73:1 3.46:1 24.35 

8-20545 *30, 000 ct 30,000 ct - .33 .33 .03 .8 2400 2850 . 1:1 · 26.17 

Electronics, R-2055O 40,000 ct 400 ct 100 .25 .25 .03 .5 3200 38 9.5 10:1 20:1 86.17 

R-20 •• 5 40,000 ct 2000 ct 500 .25 .25 .03 .5 3200 190 47.5 4.47:1 8.94:1 26 •. 17 

8·20560 40, 000 ct ' 4000 cl 1000 .25 .25 .03 .5 3200 380 95 S.16:1 6.32:1 26.17 Inc. 
R-20565 40,000 ct 20,000 ct 5000 .25 .25 .03 .5 3200 1900 475 1.41:1 2.83:1 26.17 

R·20570 *40,UOO ct 40,000 ct · .25 .25 .03 .5 3200 3800 · 1:1 · 29.13 453 N. MacQuesten Pkwy. 
8-20575 50,000 ct 200 ct 50 .2 .2 .03 .4 4000 19 4.75 15.8:1 31.6:1 29.13 Mt. Vernon, N.Y. 10552 
8-20577 50,000 ct 500 ct 125 .2 .2 .03 .4 4000 47.5 11.88 10:1 20:1 29.13 

iI·20578 50,000 ct 600 ct 150 .2 .2 .03 .4 4000 87 14.3 9.13:1 18.26:1 29.13 914-699-5514 
R·20579 50,000 ct 50,000 cl 2,500 .2 .2 .03 .4 4000 4750 1190 1:1 2:1 29.13 TWX 7105620113 
8·20580 60.000 ct 15, 000 ct 3750 .16 .16 .03 .4 4800 1430 358 2:1 4:1 31. 46 

8-20565 62,500 ct 50 ct 12.5 .16 .16, .03 .4 5000 4.75 1.19 35.4:1 70.7:1 31.46 

8-20587 80, 000 ct 15, 000 ct 3750 .12 .12 .03 .3 6400 1430 358 2.3:1 4.6:1 31.46 

R·20590 90,000 ct 10, 000 ct 2500 .11 .11 .03 .3 7200 950 238 3:1 6:1 33.02 

8·20595 95,000 ct 15, 000 ct 3750 .1 .1 .03 .3 7600 1430 358 2.5:1 5:1 33.02 , 
'rnrnediate 

R·20600 100.000 ct 60 ct 15 .1 .1 .03 .3 8000 5.7 1.43 40.8:1 81.6:1 33.02 For I 'ng 
R·20605 100.000 ct 100 ct 25 .1 .1 .03 .3 8000 9.5 2.38 31.6:1 83.2:1 33.02 , ineerl 
8-20610 100,000 ct 500 ct 125 .1 .1 .03 .3 8000 47.5 11.88 14.1:1 28.3:1 33.02 eng 'stance 
R-20613 100,000 ct 1000 ct 250 .1 .1 .03 .3 8000 9. 23.8 10:1 ~'".m ~'" pla.e 8·20614 ' 100,000 ct 2000 ct 500 .1 .1 .03 .3 8000 190 47.5 7.07:1 14.14:1 33.02 or to der-
8·20615 100,000 ct 10,000 ct 2500 .1 .1 .03 .3 8000 950 238 3.16:1 6.32:1 33.02 ____ an or 
R-20620 135, 000 ct 82 ct 20.5 .07 .07 .03 .2 10,800 7.8 1.9 40.6:1 81.2:1 34.50 

*INCLUDES ELECTROSTATIC SHIELD ~ .. ~ ca"10"~:' *·MINIATURIZED TELEPH0NE COUPLING APPLICATION 

ck to one 800-431 -
* Discount Prices: 1-9 Net; 10-24 less 100/0; 25-49 less Hi%; 50-99 less 230/0; 100-499 less 30% sto , 

Ordering Instructions: No mini,,!um. Net 30 days F.O.R. Mt. Vernon. New York ........ ** 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2245 



5600 TRANSFORMERS 5600 

,PICO'. PICO PART SECONDARY POWER WAlTS SECONDARY TURNS RATIO PICO 
IIUMBEI IMPEDANCE PRIMARY DC PRIC~S. 

... b ...... nlature OHMS 300 50 UIiBAL PRIMARY RESISTANCE PRIM/SEC 
1 .. •• PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC .................. S-SlIle. IMPEDAIICE WIIiD NIS .. .. - .. CURRENT RESIST SER PAR SER PAR S-

Pill-II OHM. SER PAR -- -- III OHMS CONN COliN COliN CONN Serle. 

8-21003 20 ct 8 ct 2 2.0 1.5 .05 22 1.6 .86 .22 U8:1 3.16:1 18.04 

8-21005 20 ct 20 ct 5 2.0 1.5 .05 22 1.6 2.2 .55 1:1 2:1 18.04 

8-21010 32 ct 32 ct 8 2.0 1.5 .05 17.5 2.58 3.52 .88 1:1 2:1 18.04 

S SERIES 8-21015 40ct 40 et 10 2.0 1.5 .05 16 3;2 4.4 1.1 1:1 2:1 18.04 

8-21018 48 ct 16 ct 4 2.0 1.5 .05 14.5 3.84 1.76 .44 1.73:1 3.46:1 18,04 

Plug-In 8-21020 50 ct SOct 12.5 2.0 1.5 .U5 14 4 5.5 1.38 1:1 2,1 18.0~ 

8-21025 80 ct 32 ct 8 2.0 1.5 .05 11 6.4 3.52 .88 1.58:1 3.16:1 18.04 
8-21028 100 ct 40ct 10 2.0 1.5 .05 10 8 4.4 1.1 1.58:1 3.16:1 18.04 
8-21030 100 ct 100 ct 26 2.0 1.5 .05 10 8' a 2.75 1:1 2:1 18.04 
8-21035 120 ct 12.8 ct 3.2 2.0 1.5 .U5 9 9.6 1.41 .35 3.06:1 8.12:1 18.04 
8-21040 120 ct 60 ct 15 2.0 1.5 .05 9 9,8 6.6 1.65 1.41:1 2.83:1 18.04 
8-21045 120 ct 120 ct 30 2.0 1.5 .05 9 9.6 13.2 3.3 1:1 2:1 18.04 
8-210SO 150 ct 12 ct 3 2.0 1.5 .05 8 12 1.32 .33 3.54:1 7.08:1 18.04 
8-21055 ISO ct 50 et 12.5 2.0 1.5 .05 8 12 5.5 1.38 1.73:1 3.46:1 18.04 
8-21060 ISO ct 100 ct 25 ,2.0 1.5 .05 6 12 11 2.75 1.22:1 2.44:1 18.04 
S-21065 150 ct 150 ct 37.5 2.0 1.5 .05 8 12 16.5 4.13 1:1 2:1 18.04 
8-21070 150 et 600 ct 150 2.0 1.5 .05 8 12 66 16.5 1:2 1:1 18.04 
8-21075 200 ct 200 ct 50 2.0 1.5 .05 7 16 22 5.5 1:1 2:1 18.04 
8-21080 300 ct 12 ct 3 2.0 1.5 .05 5.5 24 1.32 .33 5:1 10:1 16.04 
8-21085 300 ct SOct 12.5 2.0 1.5 .05 5.5 24 5.5 1.38 2.45:1 4.9:1 18.04 
8-21090 300 ct 150 ct 37.5 2.0 1.5 .05 5.5 24 16.5 4.13 1.41:1 2.83:1 18.04 

.75" DIA YlAX. 8-21095 300 et 300 ct 75 2.0 1.5 .05 5.5 24 33 8.25 1:1 2:1 18.04 
(19.1 DIA MAX) 

.52t MAX 8-21100 300 ct 600 ct 150 2.0 1.5 .05 5.5 34 66 16.5 1:1.41 1,41:1 18.04 

..L T) 8-21105 320 ct 12.8 et 3.2 2.0 1.5 .05 5.5 25.6 1.41 .35 5:1 10:1 18.04 

.1" 
8-21110 400 ct 40 ct 10 2.0 1.5 .05 5 32 4.4 1.1 3.16:1 6.32:1 18.04 
8-21115 400 ct 120 ct 30 2.0 1.5 .05 5 32 13.2 3.3 1.83:1 3.65:1 18.04 

(0.51) 8-21120 400 ct 200 ct SO 2.0 1.5 .05 5 32 22 5.5 1.41:1 2.83:1 18.04 
1. 0001t. 25" 

( 25.4?t. 35) 8-21125 400 ct 400 ct 100 2.0 1.5 .05 5 32 44 11 1:1 2:1 18.04 

.~ 
8-21130 400 ct 1000 ct 250 2.0 1.5 .05 5 32 110 27.5 1:1.58 1.26:1 18.04 
8-21135 400ct 2000ct 500 2.0 1.5 .05 5 32 220 55 1:2.24 1:1.12 18.04 

- 8-21140 400ct 4000 ct 1000 2.0 1.5 .05 5 32 440 110 1:3.16 1:1.58 18.04 

.6" DIA .475" DIA 8-21142 500 ct 12.8 ct 3.2 2.0 1.5 .05 4.5 40 1.41 .35 6.25:1 12.5:1 18.04 

' .. ~' ...... 8-21144 500 ct 16 ct 4 2.0 1.5 .05 4.5 40 1.76 .44 5.6:1 11.2:1 18.04 
8-21145 500ct 50 ct 12.5 2.0 1.5 .05 4.5 40 5.5 1.38 3.16:1 6.32:1 18.04 
8-21147 500ct 150 ct 37;5 2.0 1.5 .05 4.5 40 16.5 4.13 1.63:1 3.65:1 18.04 • • 500 ct 500ct 125 

450 _ 'J 8-21150 2.0 1.5 .05 4.5 40 55 13.75 1:1 2:1 18;04 
8-21155 *500 ct 500 ct - 2.0 1.5 .05 4.5 40 55 - 1:1 - 18.78 
8-21160 SOOci 600 ct 150 2.0 1.5 .05 4.5 40 66 16.5 1:1.1 1.83:1 18.04 

WHrrE DOT AT TERMINAL f1 8-21165 600 ct 12.8 ct 3.2 2.0 1.5 .05 4 48 1.41 .35 6.85:1 13.7 18.04 TERMINALS CLOCKWISE FROM 
PlNtI 8-21167 600 ct 30 ct 7.5 2.0 1.5 .05 4 48 3.3 .83 4.47:1 8.94:1 18.04 

8-21170 600 ct 48 ct 12 2.0 1.5 .05 4 48 5.28- 1.37 3.54:1 7.07:1 18.04 
Dimensions are in inches (MM) 8-21115 600 ct 200 ct 50 2.0 1.5 .05 4 48 22 5.5 1.73:1 3.46:1 18.04 

8-21180" 600 ct 600 ct 150 2.0 1.5 .05 4 48 66 16.5 1:1 2:1 18.04 
SPECIFICATIONS 8-:U185*· .600 ct 600 ct - 2.0 1.5 .05 4 48 66 - 1:1 - 18.78 

• MlL-T-27: • .. 8-21186" *600 ct 900 et - 2.0 1.5 .05 4 48 99 - 1:1.22 - 18.78 
All Units Meet MIL-T-2'l 8-21187** 600 ct 1200 ct 300 2.0 1.5 .05 4 48 132 33 1:1.41 1.41:1 18.04 And Me Hermetically Sealed tn a 

1.5 4 51 1.41 .35 7.07:1 14.14:1 Metal Case, Audio Transformers 8-21190 640 ct 12,8 et 3.2 2.0 .05 18.04 
Are Type TF5R21 ZZ. 8-21195 700 ct 100 ct 25 2.0 1.5 .05 3.5 58: '11 2.75 2.65:1 5.29:1 18.04 

• FREQUENCY RE8PONSE: 8-21200 800 ct 12.8 ct 3.2 2.0 1.5 .05 3.5 64 1.41 .35 7.91:1 15.8:1 18.04 
t3db,50Hz-30KHzatl.0 8-21205 800 ct 48 ct 12 2.0 1.5 .05 3.5 6.4 5.28 1.32 4.08:1 8.16:1 18.04 MIDIwatt. (~.., ... JIll ...... KJbj 

8-21210 800 ct 800 ct 200 2.0 1.5 ,05 3.5 64 88 22 1:1 2:1 18.04 
• MAXIMUM DISTORTION: 8-21215 900 ct 600 ct 150 2.0 1.5 .U5 3 72: 66 i 16.5 1.23:1 2.45:1 18.04 5% With Rated Power Level at'l KHz, 
300 Hz and 50 Hz. 8-21217** *900 ct 900 ct - 2.0 1.5 .05 3 72 99 - 1:1 - 18.78 

8-21220 1000 ct 12 ct 3 2.0 1.5 .05 3 80 1.32 .33 9.13:1 18.26:1 18.04 • DIELECTRIC STRENGTH: • .. 
AU Units Tested at ZOO VRMS. 8-21225 1000 ct 50 et 12.5 2.0 1.5 .05 3 89 5.5 1.38 4.47:1 8.94:1 18.04 

• INSULATION RESISTANCE: . 
8-21230 1000 ct 1000 ct 2SO 2.0 1.5 .05 3 80 _110 27.5 1:1 2:1 18.04 

Greater Than 10,000 Megohms 8-21235 1060 ct 12.8 ct 3.2 2.0 1.5 .05 3 85 1.41 .35 9.1:1 18.2:1 18.04 
at 300 V DC. 8-21240 1200 ct 12.8 ct 3.2 2.0 1.5 .05 3 96 1.41 .35 9.68:1 19.4:1 18.04 

• WEIGHT:. ... . . . . . . 8-21245 1300 et 500 ct 125 2.0 1.5 .05 3 96 55 13.75 1. 55:1 3.1:1 18.04 
17 Grams 8-21250 1200 ct 1200 ct 300 2.0 1.5 .05 3 96 132 33 1:1 2:1 18.04 

• OPERATING TEMPERATURE: • 8-21255 *1200 ct 1200 ct - 2.0 1.5 .05 3 96 132 - 1:1 - 18.78 
-55°c to 1050c (All Units Can Be 8-21260 1500 et 12 ct 3 2.0 1.5 .05 2.5 120 1.32 .33 11.18:1 22.36:1 18.04 
~30pg~~.;:), S Requirements 

8-21265 1500 ct 500 ct 125 2.0 1.5 .05 2.5 120 55 13.75 1.73:1 3.46:1 18.04 
8-21270 *1500 ct 600 ct - 2.0 1.5 .05 2.5 120 66 - 1.58:1 - 18.78 • TERMINALS: • • • . . . • • • • . • 

Bond .020 Conductor I 8-21275 ·1500 ct 1500 ct - 2.0 1.5 .05 2.5 120 165 - 1:1 - 18.78 
Copper Clad Steel S-21280 1600 ct 12.8 ct 3.2 2.0 1.5 .05 2.5 128 1.41 .35 11.18:1 22.36:1 18.04 TiMed 1110%, Electroplated 

8-21283 2000 ct 8 et 2 2.0 1.5 .05 2.2 160 .88 .22 15.8:1 31.6:1 18.04 Per IIIL-T-10727A and 
ASTM CCS 8452 8-21285 2000 ct 2000 ct 500 2.0 1.5 .05 2.2 160 220 55 1:1 2:1 - 18.04 

• THERMAL 8HOCK: • . . 8-21290 *2000 ct 2000 ct -. 2.0 1.5 .05 2.2 160 220 - 1:1- - ius-
25 Cycles, Method I07C, 8-21295 2000 ct 8000 ct 2000 2.0 1.5 .05 2.2 160 880 220 1:2 1:1 18.78 MIL-STD-202D, Test Condttion A-l 

8-21297 2500 ct 2500 ct 625 2.0 1.5 .05 2 200 275 69 1:1 2:1 18.78 

8-21300 3000 ct 3000 ct 750 2.0 1.5 .05 1.8 240 330 83 1:1 2:1 18.78 
Thi" product i8 Patented 

2.0 1.5 1.8 240 330 - 1:1 8-21305 *3000 ct 3000 et - .05 - 18.78 . INCLUDES ELECTROSTATIC 8HIELD 
"MINIATURIZED TELEPI;IONE COUPUNG APPLICATION • ... Discount Prices: 1-9 Net; 10-24 less 10%; 25-49.les. 16%; 50-99Ies. 23%; 10()-499 less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

A·2246 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 

PICO PART 
NUMBER 

S-Serles 
PI·I-In 

S-21310 

8-21312 

8-21314'" 

8-21315 

8-21320 

8-21325 

8-21330 

8-21335 

8-21340 

8-21345 

8-21350 

8-21355 

8-21360 

8-21365 

8-21370 

8-21375 

8-21360 
8-21365 

8-21390 

8-21395 

8-21400 

8-21405 

8-21410 

8-21415 

8-21420 

8-21425 

8-21430 

8-21435 

8-21440 

8-21445 

8-21450 

8-21452 

8-21455 

8-21460 

8-21465 

8-21470 

5-21475 

8-21460 

8-21465 

8-21490 

8-21495 

8-21500 

8-21505 

8-21510 

8-21515 

S-21520 

S-21525 

S-21530 

8-21532 

8-21534 

8-21535 

8-21540 

8-21545 

8-2i550 

8-21555 

S-21560 

8-21565 

8-21570 

·8-21575 

8-21577 

8-21578 

S-21579 

8-21580 

8-21585 

8-21587 

8-21595 

8-21600 

8-21605 

PRIMARY 
IMPEDANCE 

OHMS 

3600 ct 

4000ct 

4000 ct 

4000 ct 

*4000 ct 

5000 ct 

5000 ct 

7500 ct 

7500 ct 

7500 ct 

7500 ct 

·7500 ct 

8000 ct 

8000 ct 

*8000 ct 

*9000 ct 

10,000 ct 

10,000 ct 

la, 000 ct 

10 000 ct 

10,000 ct 

10,000 ct 
10,000 ct 

10,000 ct 

10 000 ct 

10,000 ct 

10,000 ct 

10,000 ct 

10,000 ct 

"n nnn 
15,000 ct 

15,000 ct 

15,000 ct 

15,000 ct 

*15 000 ct 

15, 000 ct 

16,000 ct 

20,000 ct 

20,000 ct 

20 000 ct 

20,000 ct 

20, 000 ct 

20.000 ct 

"'20,000 ct 

25 000 ct 

25,000 ct 

30,000 ct 

30,000 ct 

30,000 ct 

30 000 ct 
30,000 ct 
30,000 ct 

*30, 000 ct 
40,000 ct 

40 000 ct 

40,000 ct 

40,000 ct 

"'40,000 ct 

50,000 ct 
50 000 ct 

50,000 ct 

50, 000 ct 
60, 000 ct 

62,500 et 

80,000 ct 

90,000 ct 

95,000 ct 

laO, 000 ct 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
SER PAR 

3600 ct 

16 ct 

600 ct 

1000 ct 

8000 ct 

500 ct 

5000 ct 

50 ct 

100 ct 

600 ct 

2500 ct 

7500 ct 

12.8 ct 

1000 ct 

1200 ct 

9000 ct 

12.8 ct 

16 ct 

100 ct 

200 ct 

500 ct 

600 ct 

1000 ct 

1200 ct 

1500 ct 

2000 ct 

5000 ct 

7500 ct 

10,000 ct 

10 000" 

400 ct 

500 ct 
600 ct 

la, 000 ct 

15 000 ct 

15, 000 ct 

1000 ct 

500 ct 

600 ct 

80C ct' 

1000 ct 

5000 ct 
10,000 ct 

20,000 ct 

500 ct 

1000 ct 

50 ct 

1200 ct 

500 ct 

200 ct 

5000 ct 

la, 000 ct 

30, 000 ct 

400 ct 

2000 ct 

4000 ct 

20,000 ct 

40,000 ct 

200 ct 

500 ct 
600 ct 

50,000 ct 
Hi, 000 ct 

50 ct 

15, 000 ct 

10,000 ct 

15,000 ct 

900 

4 

150 

250 

125 

1250 

12.5 

25 

150 

625 

3.2 

250 

3.2 

4 

25 

50 

125 

150 

250 

300 

375 

500 

1250 

1875 

2500 

100 

125 

150 

2500 

3750 

250 

125 

150 

200 

250 

1250 

2500 

125 

250 

12.5 

300 

125 

50 

1250 

2500 

100 

500 

1000 

5000 

50 

125 

150 

12,500 
3750 

12.5 

3750 

2500 

3750 

·INCLUDES ELECTROSTATIC SHIELD 

POWER WATTS 

300 50 
1KHz Hz Hz 

lid .11 ... 
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·.MINlATURIZED TELEPHONE COUPLING APPLICATION 

PRIMARY 
UNBAL 

DC 
CURRENT 

ml 

1.7 

1.6 

1.6 

1.6 

1.6 

1.4 

1.4 

1.2 

1.2 

1.2 

1.2 

1.2 

1,1 

1.1 

1,1 

1.1 

1 

1 

1 

1 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.7 

.7 

.7 

.7 

.7 

.7 
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.6 

.6 
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.6 
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.6 
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TRANSFORMERS 

PRIMARY 
DC 

RESIST 
OHMS 

288 

320 

320 

320 

320 

400 

400 

600 

600 

600 

600 

600 

640 

640 

640 

730 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

600 

1200 

1200 

1200 

1200 

1200 

1200 

1280 

1600 

1600 

1600 

1600 

1600 

1600 

1600 

2000 

2000 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

3200 

3200 

3200 

3200 

3200 

4000 

4000 

4000 

4000 

4600 

6000 

6400 

7200 

7600 

8000 

SECONDARY 
DC 

RESISTANCE 
OHMS 

SER PAR 
CONN CONN 

396 

1.76 

86 

110 

880 

55 

550 

5,5 

11 

66 

275 

825 

1,4 

110 

132 

990 

1.4 
1,76 

11 

22 

55 

66 

110 

132 

165 

220 

550 

825 

1100 

1100 

44 

55 

66 

1100 

1650 

1650 

110 

55 

66 

88 

110 

550 

1100 

2200 

55 

110 

5.5 

132 

55 

22 

550 

1100 

3300 

44 

220 

440 

2200 

4400 

22 

55 

66 

5500 

1650 

5.5 

1650 

99 

.44 

18.5 

27.5 

13.8 

138 

1.38 

2.75 

16.5 

69 

.35 

27.5 

,35 

.44 

2.75 

5.5 

13.75 

16,5 

27.5 

33 

41.3 

55 

138 

206 

n5 

11 

13.8 

16.5 

275 

413 

27.5 

13.8 

16.5 

22 

27,5 

138 

275 

13.8 

27.5 

1.38 

33 

13.8 

5.5 

137.5 

275 

Ii 

55 

110 

550 

5.5 

13,8 

16.5 

1380 

413 

1.38 

413 

275 

TURNS RATIO 
PRIM/SEC 

SEC SEC 
SER PAR 

CONN CDNN 

1:1 2:1 

15.8:1 31.6:1 

2.58:1 5.16:1 

2:1 4:1 

1:1.41 

3.16:1 6.32:1 

1:1 2:1 

12.25:1 24.5:1 

8.66:1 17.32:1 

3.54:1 7.07:1 

1.73:1 3.46:1 

1:1 

25:1 50:1 

2.83:1 5.66:1 

2.58:1 

1:1 

28:1 
25:1 

10:1 

56:1 
50:1 

20:1 

7.07:1 14.14:1 

4.47:1 8.94:1 

4.08:1 8.16:1 

3.16:1 6.32:1 

2.89:1 5.77:1 

2.58:1 5.16:1 

2.24:1 4.47:1 

1.41:1 2.83:1 

1.16:1 2.31:1 

1:1 

1:1 

6.12:1 

5.48:1 

5:1 

2:1 

12.25:1 

10.95:1 

10:1 

1. 22:1 2.45:1 

1:1 

1:1 2:1 

4:1 8:1 

6.32:1 12.65:1 

5.77:1 

5:1 

4.47:1 

2:1 

11.55:1 

10:1 

8.94:1 

4:1 

1.41:1 2.83:1 

1:1 

7.07:1 14.14:1 

5:1 10:1 

24.5:1 49:1 

5:1 

7.7:1 

10:1 

15.5:1 

12.2:1 24.5:1 

2.45:1 4.9:1 

1.73:1 3.46:1 

1:1 

10:1 20:1 

4.47:1 8.94:1 

3.16:1 6.32:1 

1.41:1 2.83:1 

1:1 

15.8:1 31.6:1 

10:1 

9.13:1 

1:1 
2:1 

20:1 

18.26:1 

2:1 

4:1 

35.4:1 70.7:1 

2.3:1 4.6:1 

3:1 6;1 1100 

1650 413 2.5:1 5:1 

6.6 1.85 40.8:1 81.6:1 

PlCD 
PRICES 
1·." .... 

s
S,rll • 

18.78 

18.78 

18.78 

18.78 

18,78 

18.04 

18.04 

20.00 

20.00 

20.00 

20.00 

21.43 

20.00 

20.00 

21.43 
21.43 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

20.00 

21.43 

20.00 

20.00 

20.00 

20.00 

21.43 

20.00 

20.00 

21.43 

21.43 

21.43 

21.43 

21.43 

21.43 

22.27 

21.43 

21.43 

22.27 

22.27 

22.27 

22.27 

22.27 

22.27 

23.93 

23.93 

23.93 

23.93 

23.93 

26.64 

26.64 

26.64 

26.64 

28.64 

28,77 

28.77 

28.77 

5600 

PICO'. 
........ lnIature 
lransfottl ..... 

S SERIES 
Plug-In 

FEATURE8 

• EXTREME RE81ST ANCE TO 
THERMAL 8HOCK 

• ULTRA MlNJATURE 8lZE 

• PICO IS APPROVED QPL 80URCE 
(MIL-T-27) 

• MAGNETIC 8HlELDS AVAILABLE 

• ELECTROSTATIC 8HlELDING 
CAN BE ADDED 

• VARIATION OF STANDARD 
DESIGNS AVAILABLE 

• PRIMARY AND 8ECONDARY 
WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

• SPECIAL PRODUCTION 
TECHNlQUE8 ENSURE UNIFORM 
81ZE AND LEADS WHICH ARE 
FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THm CATALOG 
CAN BE MADE WITH A 300 
THERMAL CYCLE GUARANTEE 
U8ING P1C0'8 8PECIAL 8R 
CONSTRUCTION. CONTACT 
FACTORY FOR DETAIlB. 

SCHEMATIC. FOR TRANSFORMERS 
WITH SPUT SECONDARIES 

:lC: 
3Jc: 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

IjlE5 
2 I 6 

I ' 
I 

3 I 7 
4 

PICO 
E'ectronics, 
'nc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y. 10552 

914-699-5514 
TWX 7105620113 

I 

" to o"e cal .0'21_1064 ~eli~erY"" Vlee" ,to" free 

,&toe ~ 800--
,.,.,. Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% __ ... ~--.......-Ordering Instruction.: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

EEM 1985 For manufacturers' sales offices, see yellow pages 



5600 

PlCO'. 
lIIIra-mlnlature 
transfonllel'S 

T SERIES 
Plug-I,n 

_ 75" DIA MAX. 

_8JMAX 

(19.1 DIAMAX\ 

1--..:L 
T' 

.020" 
(0.51) 

1.00":.25" :15
) 

- -

.6" DIA .475" DIA 

' ... ~" . ..., 
450 

WHrrE DOT AT TERMINAL 'I 
TERMINAIB CLOCKWISE FROM 
PlNtl 

Dimensions are ill inches (MM) 

SPECIFICATIONS 

• MiL·T·27: . 
All Units Meet MIL-T-27 
And Are Hermetically Sealed in a 
Metal Case, Audio Transformers 
Are Type TF5R21 ZZ. 

• FREQUENCY RESPONSE: • 
! 3 db, 20 Hz - 25 KHz at 1.0 
Milliwatt. 

· MAXIMUM DISTORTION: 
5% With Rate.d Power Level at'l KHz 
and 300~. 10% Distortion at 20 Hz. 

• DIELECTRIC STRENGTH:. 
All Units Tested at 200 V RMS. 

· INSULATION RESISTANCE: . 
Greater Than 10, 000 Megohms 
at 300 V DC. 

• WEIGHT:. . . . . 
28 Grams 

• OPERATING TEMPERATURE: . 
_55Dc to 105°c (All Units Can Be 
Supplied to Class S Requirements 
ISOoc Maximum). 

• TERMINAIB: • 
Solid .020 Conductor, 
Copper Clad Steel 
TInned l00%, Electroplated 
Per MiL-T-l0727A and 
ASTM CCB B452 

• THERMAL SHOCK: 
25 CYCles, Method 107C, 
MlL-8TD-Z02D, Test Condit\on A-I 

This Product is Patented 

TRANSFORMERS 

PICO SECONDARY POWERWAns SECONDARY TURNS RATIO PART IMPEDANCE PRIMARY DC 
NUMBER OHMS 300 20 UNBAL PRIMARY RESISTANCE PRIM/SEC 

PRIMARY SPLIT 1KHz 'Hz Hz DC DC OHMS SEC SEC 
T-S,ril' IMPEDANCE WINDINGS ... ... . .. CURRENT RESIST SER PAR SER PAR 
Plag·ln OHMS SER PAR - - - II. OHMS CONN CDNN CDNN CONN 

T-22003 20 ct 8 ct 2 3_0 2.0 .008 22 1.6 .8 .2 1_58:1 3.16:1 

T-22005 20 cl, 20 cl 5 3.0 2.0 .006 22 1.6 2 .5 1:1 2:1 

T-22010 32 cl 32 ct 8 3.0 2.0 .006 17_5 2.56 3.2 .8 1:1 2:1 

T-22015 40 ct 40 cl 10 3.0 2.0 .008 16 3.2 4 1 1:1 2:1 

T-22018 48 cl 16 cl 4 3.0 2.0 .006 14.5 3.84 1.6 .4 1.73:1 3.46:1 

T-22020 50 cl 50 ct 12.5 3.0 2.0 .006 14 4 , 1.25 1:1 2:1 

T-22025 80 cl 32 ct 8 3.0 2.0 .006 11 6.4 3.2 .8 1. 58:1 3.16:1 

T-22028 100 ct 40ct 10 3,0 2.0 .006 10 8 4 1 1.58:1 3.16:1 

T-22030 100 ct 100 ct 25 3.0 2.0 .006 10 8 10 2.5 1:1 2:1 

T-22035 120 ct 12.8 ct 3.2 3.0 2.0 .006 9 9.6 1.3 .32 3.06:1 6.12:1 

T-22040 120cl 60 ct 15 3.0 2.0 .006 9 9.6 6 1.5 1. 41:1 2.83:1 

T-22045 120 cl 120 ct 30 3.0 2.0 .006 9 9.6 12 3 1:1 2:1 

T-22050 150 ct 12 ct 3 3.0 2.0 .006 8 12 1.2 .3 3.54:1 7.08:1 

T-22055 150 ct 50 ct 12.5 3.0 2.0 .008 8 12 5 1.25 1.73:1 3.46:1 

T-22060 150 ct 100 ct 25 3.0 2.0 _006 8 12 10 2.5 1.22:1 2.44:1 

T-22065 150 ct 150 ct 37.5 3.0 2.0 .006 8 12 15 3.75 1,1:1 2:1 

T-22070 150 ct 600 cl 150 3.0 2.0 .006 8 12 60 15 1:2 1:1 

T-22075 200 cl 200 ct 50 3.0 2.0 .008 7 16 20 5 1:1 2:1 

T-22080 300 ct 12ct 3 3.0 2.0 .006 5.5 24 1.2 .3 5:1 10:1 

T-22085 300 ct 50 cl 12.5 3.0 2.0 .006 5.5 24 5 1.25 2.45:1 4.9:1 

T-22090 300 ct 150 ct 37.5 3.0 2.0 .006 5.5 24 15 ,3.75 1.41:1 2.83:1 

T-22095 300 ct 300 cl 75 3.,0 2.0 _006 5.5 24 30 , 7.5 1:1 2:1 

T-22100 300 ct 600 cl 150 3.0 2.0 .006 5.5 24 60 15 1:1.41 1.41:1 

T-22105 320 ct 12.8 ct 3.2 3.0 2.0 .008 5.5 25.6 1.3 .32 5:1 10:1 

T-22110 400 ct 40 ct 10 3.0 2.0 .006 5 32 4 I 3.16:1 6.32:1 

T-2211S 400 ct 120 ct 30 3.0 2.0 .006 5 32 12 3 1.B3:1 3.65:1 

T-22120 400 ct 200 ct 50 3.0 2.0 .006 5 32 20 5 1.41:1 2.83:1 

T-22125 400 ct 400 ct 100 3.0 2.0 .006 5 32 40 10 1:1 2:1 

T-22130 400 ct 1000 ct 250 3.0 2.0 .006 5 32 100 25 1:1.58 1.26:1 

T-22135 400 ct 2000 ct 500 3.0 2.0 .006 5 32 200 50 1:2.24 1:1.12 

T-22140 400 ct 4000 ct 1000 3.0 2.0 .006 5 32 400 100 1:3.16 1:1.58 

T-22142 500 ct 12.8 ct 3,2 3.0 2.0 .006 4.5 40 1.3 .32 6.25:1 12.5:1 

T-22144 500 ct 16 ct 4 3.0 2.0 .006 4.5 40 1.6 .4 5.6:1 11.2:1 

T-22145 500 ct '50 ct 12.5 3.0 2.0 .006 4.5 40 5 1.25 3.16:1 6.32:1 

T·22 147 500 ct 150 ct 37.5 3.0 2.0 .006 4.5 40 15 3.75 1.83:1 3.65:1 

T-22150 500 ct 500 ct 125 3.0 2.0 .008 4.5 40 50 12.5 1:1 2:1 

T-22155 *500 ct 500 ct - 3.0 2.0 .006 4.5 40 50 - 1:1 -
T-22160 500 ct 600 ct 150 3.0 2.0 .006 4.5 40 60 15 1:1.1 1.83:1 

T-22165 600 ct 12.8 ct 3.2 3.0 2.0 .008 4 48 1.3 .32 6.85:1 13.7:1 

T-22167 600 ct 30 ct 7.5 3.0 2.0 .006 4 48 3 .75 4.47:1 8.94:1 

T-22170 600 ct 48 ct 12 3.0 2.0 .008 4 48 4.8 1.2 3.54:1 7.07:1 

T-22175 600 ct 200 ct 50 3.0 2.0 .006 4 4B 20 5 1. 73:1 3.46:1 

T-221S0*· 600 ct 600 ct 150 3.0 2.0 .006 4 48 60 15 1:1 2;1 

T-22185** *600 ct 600 ct - 3.0 2.0 .008 4 48 BO - 1:1 -
T-22186·· "'600 ct 900 ct . 3.0 2.0 .006 4 48 90 - 1:1.22 -
T-22187*· 600 ct 1200 ct 300 3.0 2.0 .006 4 48 120 30 1:1.41 1.41:1 

T-22190 640 ct 12.S.ct 3.2 3.0 2.0 .006 4 51 1.3 .32 7.07:1 14.14:1 

T-22195 700 ct 100 ct 25 3.0 2.0 .006 3.5 56 10 2.5 2.65:1 5.29:1 

T-22200 800 ct 12.8 ct 3.2 3.0 2.0 .006 3.5 64 1.3 .32 7.91:1 15.8:1 

T-22205 800 ct 48ct 12 3.0 2.0 .006 3.5 64 4.8 1.2 4.08:1 8.16:1 

T-22210 800 ct 800 ct 200 3.0 2.0 .006 3.5 6' 80 20 1:1 2:1 

T-22215 900 ct 600 ct 150 3.0 2.0 .006 3 72 60 15 1.22:1 2.45:1 

T-22217·* *900 ct 900 ct - 3.0 2.0 .006 3 72 90 - 1:1 -
T-22220 1000 ct 12 ct 3 3,.0 2.0 .006 3 80 1.2 ;3 9.13:1 18.26:1 

T-22225 1000 ct 50 ct 12.5 3.0 2.0 .006 3 80 5 1.25 4.47:1 8.94:1 

T-22230 1000 cl 1000 ct 250 3.0 2.0 .006 3 80 100 25 1:1 2:1 

T-22235 1060 ct 12.8 ct 3.2 3.0 2.0 .006 3 85 1.3 .32 9.1:1 18.2:1 

T-22240 1200 ct 12.8 ct 3.2 3.0 2.0 .006' 3 96 1,3 .32 9.68:1 19.4:1 

T-22245 1200 ct 500 ct 125 3.0 2.0 .006 3 96 50 12.5 1. 55:1 3.1:1 

T-22250 1200 ct 1200 cl 300 3.0 2.0 .006 3 96 120 30 1:1 2:1 

T-22255 *1200 ct 1200 ct - 3.0 2.0 .006 3 96 120 - 1:1 -
T-22260 1500 ct 12 cl 3 3.0 2.0 .006 2.5 120 1.2 .3 11.18:1 22.36:1 

T-22265 1500 ct 500 ct 125 3.0 2.0 .008 2.5 120 . 50 12.5 1.73:1 3.46:1 

T-22270 *1500 ct 600 ct - 3.0 2.0 .006 2.5 120 60 - 1.58:1 -
T-22275 ·1500 ct 1500 ct - 3.0 2.0 .006 2.5 120 150 - 1:1 -
T-22280 1600 ct 12.8.ct 3.2 3.0 2.0 .006 2.5 128 1.3 .32 11.18:1 22.36:1 

T-22283 2000 ct 8 ct 2 3.0 2.0 .006 2.2 160 .8 .2 15.8:1 31.6:1 

T-22285 2000 ct 2000 ct 500 3.0 2.0 .008 2.2 160 200 50 1:1 2:1 

T-22290 *2000 ct 2000 ct - 3.0 2.0 .006 2.2 160 200 -, 1:1 -
T-22295 2000 .ct 8000 ct 2000 3.0 2.0 .006 2.2 160 800 200 1:2 1:1 

T-22297 2500 ct 2500 ct 625 3.0 2.0 .006 2 200 250 63 1:1 2:1 

T-22300 - 3000 ct SOOO ct 750 3.0 2.0 .006 1.8 240 300 75 1:1 2:1 

T-22305 *3000 ct 3000 ct - 3.0 2.0 .006 1.8 240 300 - 1:1 . 
'INCLUDES ELECTROSTATIC SHIELD 

"MINIATURIZED TELEPHONE COUPLING APPLICATION 

* * * Discount Prices: 1·9 Net; 10·24 less 10%; 25c49 less 16%; 50·99 less 23%; 100·499 less 30£/0 
Ordering Instructions: No minimum. Net 30 days F.O.H. Mt. Vernon. New Yorl,. 

5600 
PICO 

PRICES 
1-9·· 

T-
Sarlls 
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19.82 
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19.82 
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19.82 
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19.82 

19.82 

19.82 

19.,82 

19.82 

19.1a 

19.82 

19.82 

19.82 
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19.82 

19.82 

19.82 

.I~ 
19.82 

19.82 

19.82 

19.82 

19.82 

19.82 

19.82 
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19.82 

19.82 

19.82 

20.66 

19.82 

19.82 

19.82 

19.82 

19.82 

19.82 

20.66 

20.66 

19.82 

19.82 

19.82 

19.82 

19.82 

19.B2 

19.82 

20.66 

19.82 

19.82 

19.82 

19.82 

19.82 

19.82 

19.82 

20.66 

19.82 

19.82 

20.66 

20.66 

19.82 

19.82 

19.82 

20.66 

19.82 

19.82 

19.82 

19.82 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 
PICO 
PART SECONDARY PDWER WATTS SECONDARY TURNS RATIO 

NUMBER IMPEDANCE PRIMARY DC PRIM/SEC OHMS 300 20 UNBAL PRIMARY RESISTANCE 
PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

T·Series IMPEDANCE WINDINGS ," ," ... CURRENT RESIST SER PAR SER PAR 
PII.·ln OHMS SER PAR ...... ....... ... ""., ml OHMS CDNN CONN CONN CONN 

T·223!0 3800 ct 3600 ct 900 2.7 2.9 .006 1.7 288 360 90 1:1 2:1 

T-22312 4000 ct 16 ct 4 2.5 2.0 .006 1.6 320 1.6 .4 15.8:1 31.6:1 

T-22314** 4000 ct 600 ct 150 2.5 2.0 .006 1.6 320 60 15 2.58:1 5.16:1 

T·22315 4000 ct 1000 ct 250 2.5 2.0 .006 1.6 320 100 25 2:1 4:1 

T·22320 *4000 ct 8000 ct - 2.5 2.0 .006 1.6 320 800 - 1:1.41 · 
T·22325 5000 ct 500 ct 125 2.0 2.0 .006 1.4 400 50 12.5 3.16:1 6.32:1 

T·22330 5000 ct SODA ct 1250 2.0 2.0 .006 1.4 400 500 125 1:1 2:1 
T-22335 7500 ct 50 ct 12.5 1.3 1.3 .006 1.2 600 5 1.25 12.25:1 24.5:1 

T·2234O 7500 ct 100 ct 25 1.3 1.3 .006 1.2 600 10 2.5 6.66:1 17.32:1 

T·22345 7500 ct 600 ct 150 1.3 1.3 .006 1.2 600 60 15 3.54:1 1.07:1 

T·22350 7500 ct 2500 ct 625 1.3 1.3 .006 1.2 600 250 63 1.13:1 3.46:1 

T·22355 ·7500 ct 7500 ct · 1.3 1.3 .006 1.2 600 150 · 1:1 -
T·22360 8000 ct 12.8 C1 3.2 1.2 1.2 .006 1.1 640 1.3 .32 25:1 50:1 

T·22365 8000 ct 1000 ct 250 1.2 1.2 .006 1.1 640 100 25 2.83:1 5.66:1 

T·22310 ·8000 ct 1200 ct · 1.2 1.2 .006 1.1 640 120 · 2.58:1 · 
T·22315 ·9000 ct 900D ct · 1.1 1.1 .006 1.1 720 900 - 1:1 -
T·22380 10,000 ct 12.8 c 3.2 1.0 1.0 .006 1 800 1.3 .32 28:1 56:1 

T·22385 10,000 ct 16 ct 4 1.0 1.0 .006 1 800 1.6 .4 25:1 50:1 
T·22390 10,000 ct 100 ct 25 1.0 1.0 .006 1 800 10 2.5 10:1 20:1 

T·22395 10,000 ct 200 ct 50 1.0 1.0 .006 1 800 20 5 1.07:1 14.14:1 

T·22400 10,000 ct 500 ct 125 1.0 

I 
1.0 .006 1 800 50 12.5 4.41:1 8.94:1 

T-22405 la, 000 ct 600 ct 150 1.0 1.0 .006 1 800 60 15 4.08:1 8.16:1 

T-22410 10,000 ct 1000 ct 250 1.0 1.0 .006 1 800 100 25 3.16:1 6.32:1 

T·22415 10,000 ct 1200 ct 300 1.0 1.0 .006 1 800 120 30 2.89:1 5.77:1 

T·22420 10 000 ct 1500 ct 375 1.0 1.0 .006 1 800 150 38 2.58:1 5.16:1 

T·22425 10,000 ct 2000 ct 500 1.0 1.0 .006 1 800 200 50 2.24:1 4.47:1 

T·22430 10,000 ct 5000 ct 1250 1.0 1.0 .006 1 800 500 125 1.41:1 2.83:1 

T·22435 10,000 ct 7500 ct 1875 1.0 1.0 .006 1 800 750 188 1.16:1 2.31:1 

T·22440 10,000 ct 10, 000 ct 2500 1.0 1.0 .006 1 800 1000 250 1:1 2:1 

T-22445 *10 000 ct 10 000 ct · 1.0 1.0 .006 1 800 1000 · 1:1 · 
T-22450 15,000 ct 400 ct 100 .66 .66 .006 .8 1200 40 10 6.12:1 12.25:1 

T·22452 15,000 ct 500ct 125 .66 .66 .006 .8 1200 50 12.5 5.48:1 10.95:1 

T·22455 15,000 ct 600 ct 150 .66 .66 .006 .8 1200 60 15 5:1 10:1 

T·22460 15,000 ct 10,000 ct 2500 .66 .66 .006 .8 1200 1000 250 1.22:1 2.45:1 

T·22465 *15, 000 ct 15,000 ct · .66 .66 .006 .8 1200 1500 - 1:1 · 
T·22470 15, 000 ct 15,000 ct 3750 .66 .66 .006 .8 1200 1500 315 1:1 2:1 

T-22475 16,000 ct 1000 ct 250 .62 .6'2 .006 .8 1280 100 25 4:1 8:1 

T-22480 20,000 ct 500 ct 125 .5 .5 .006 .1 1600 50 12.5 6.32:1 12.65:1 

T-22485 20,000 ct 600 ct 150 .5 .5 .006 .7 1600 60 15 5.77:1 11.55:1 

T·22490 2Q,000 ct 80C ct 200 .5 .5 .006 .7 1600 80 20 5:1 10:1 

T-22495 20,000 ct 1000 ct 250 .5 .5 .006 .7 1600 100 25 4.41:1 8.94:1 

T·22500 20,000 ct 5000 ct 1250 .5 .5 .006 .7 1600 500 125 2:1 4:1 

T·22505 20,000 ct 10,000 ct 2500 .5 .5 .006 .7 1600 1000 250 1.41:1 2.83:1 

T-22510 *20,000 ct 20, 000 ct - .5 .5 .006 .7 1600 2000 · 1:1 · 
T·22515 25, 000 ct 500 ct 125 .4 .4 .006 .6 2000 50 12.5 7.07:1 14.14:1 

T·22520 25,000 ct 1000 ct 250 .4 .4 .006 .6 2000 100 25 5:1 10:1 

T·22525 30,000 ct 50' ct 12.5 .33 .33 .006 .6 2400 5 1.25 24.5:1 49:1 

T·22530 30, 000 ct 1200 ct 300 .33 .33 .006 .6 2400 120 30 5:1 10:1 

T·22532 30,000 ct 500 ct 125 .33 .33 .006 .6 2400 .50 12.5 7.7:1 15.5:1 

T·22534 30,000 ct 200 ct 50 .33 .33 .006 .6 2400 20 5 12.2:1 24.5:1 

T-22535 30,000 ct 5000 ct 1250 .33 .33 .006 .6 2400 .00 125 2.45:1 4.9:1 

T-22540 30, 000 ct 10,000 ct 2500 .33 .33 .006 .6 2400 1000 250 1. 73:1 3.46:1 

T·22545 *30,000 ct 30,000 ct · .33 .33 .006 .6 2400 3000 - 1:1 · 
T·22550 40,000 c.t 400 ct 100 .25 .25 .006 .5 3200 ·40 10 10:1 20:1 

T·22555 40 000 ct 2000 ct 500 .25 .25 .006 .5 3200 200 50 4.47:1 8.94:1 

T·22560 40,000 ct 4000 ct 1000 .25 .25 .006 .5 3200 400 100 3.16:1 6.32:1 

T·22565 40,000 ct 20, 000 ct 5000 .25 .25 .006 .5 3200 2000 500 ·1.41:1 2.83:1 

T·22510 *40,000 ct 40,000 ct · .25 .25 .006 .5 3200 4000 - 1:1 · 
T-22575 50,000 ct 200 ct 50 .2 .2 .006 .4 4000 20 5 15.8:1 31.6:1 

T·22577 50,000 ct 500 ct 125. .2 .2 .006 .4 4000 50 12.5 10:1 20:1 

T·22578 50,000 ct 600 ct 150 .2 .2 .006 .4 4000 60 15 9.13:1 18.26:1 

T-22579 50,000 ct 50,000 ct 12,500 .2 .2 .006 .4 4000 5000 1250 1:1 2:1 

T-22580 60,000 ct 15,000 ct 3750 .16 .16 .006 .4 4800 1500 375 2:1 4:1 

T·22585 62,500 ct 50 ct 12.5 .16 .16 .006 .4 5000 5 1.25 35.4:1 10.1:1 

T·22587 80,000 ct 15,000 ct 3750 .12 .12 .006 .3 6400 1500 375 2.3:1 4.6:1 

'INCLUDES ELECTHOSTATIC SHIELD 
"MINIATUH!ZED TELEPHONE COUPLING APPLICATION 

* * * Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon, New Yorl,. 

5600 

PICO PICO'. PRICES 
1·9" .... ultra-miniature 

T· lransfon ... rs 
Serlll 

lY.82 

19.82 

19.82 T SERIES 
19.82 Plug-In 20,66 

19.82 

19.82 
21.99 

21.99 

21.99 

21.99 FEATURES 

23.51 
• EXTREME RESISTANCE TO 

21.99 THERMAL SHOCK 

21.99 
• ULTRA MINIATURE SIZE 

23.51 

23.51 • P1CO IS APPROVED QPL SOURCE 
(MIL·T·21) 

21.99 

21.99 • MAGNETIC SHIELDS AVAILABLE 

21.99 • ELECTROSTATIC SHIELDING 

21. 99 
CAN BE ADDED 

21. 99 • VARIATION OF STANDARD 

21. 99 DESIGNS AVAILABLE 

21.99 • PRIMARY AND SECONDARY 

21.99 WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

21.99 

21.99 • SPECIAL PRODUCTION 
TECHNIQUES EN3URE UNIFOHM 

21.99 SIZE AND LEADS W11ICH ARE 

21.99 FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

21.99 

23.57 • EVERY UNIT IN THIS CATALOG 
CAN BE MADE WITH A 300 

21.99 THERMAL CYCLE GUARANTEE 

21.99 USING PICO'S SPECIAL SR 
CONSTRUCTION. CONTACT 

21.99 FACTORY FOR DETAILS. 

21.99 

23.57 

21.99 

21.99 

23.57 SCHEMATIC FOR TRANSFORMERS 

23.57 
WITH SPLIT SECONDARIES 

23.57 

23.57 

:3 c: 23.57 

23.57 

24.49 c: 23.57 

23.57 

24.49 

24.49 

24.49 SCHEMATIC FOR TRANSFORMERS 
24.49 WITH ELECTROSTATIC SHIELD 

24.49 

'3E' 24.49 

26.27 
2 : 6 

26.27 
I 

26.27 
3 I 7 

26.27 4 
26.27 

29.30 

29.30 

29.30 

29.30 

~ 29.30 

31.63 , fOr l~oeeriOg 
31.63 

eog . taOCe 
31.63 

asSIS aCe 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 .' 914-699-5514 • TWX 7105620113 

EEM 1985 For manufacturers' sales off.ices, see yellow pages A·2249 



5600 

PICO's 
alba Rllnialure 

PULSE 
transfot'liers 

PICO PART NUMBER 

H·llril. ~-Sllll' 
PIII·II 1 ••• late. 

Lnd. 

H-5400 J-5600 

H-5405 J-5605 

H-5410 J-5610 

H-5415 J-5615 

H-5420 J-5620 

H-5425 J-5625 

H-5430 J-5630 

H-5435 J-5635 

H-5440 J-5640 

H-5445 J-S645 

H-5450 J-5650 

H-5455 J-5655 

H-5460 J-5660 

1.50"t.25" 
(38.1 :!: 6.35) 

1 
J SERIES 

TRANSFORMERS 

H SE RI ES Plug-In 

.250·::~~ OIA--...... 

(6.35 ::~ DIA) =t== 
.020" 
(Q51) 

UNIT CAN BE SUPPLIED 
WITHOUT BARRIER 

2.50- +.010 ~ 

=r(~35:'~) J -.000 

IDO·:t. 25· ' 
(25.4 16.35) 

~ 
.l9'DIA~' 

(4.8 DIA) 450 , 
.l25"OIA 

(3.17 DIAl 

5600 

BLOCKING OSCILLATOR TRAIISISTOR 
TEST CIRCUIT 

(5)GRN 

(3) OR 

1111 
OUTP\lT 

(4) VEL 

(6) BLU 
R 

5101\ -6V 1001\ 

)K 
.M. 

Insulated Leads 
WHITE DOT AT PIN #- I, 
TERMINALS ARE CLOCK
WISE FROM PIN#-I. 

Dimensions are in Inches (MM) 

SPECIFICATIONS 

• MIL-T-21038: 
Units Meet MlL-T-21038 

and are Hermetically Sealed in a Metal Case 

eDIELECTRIC STRENGTH: 
All Units tested at 200 V R MS 

e INSULATION RESISTANCE: 
Greater than 10,000 Megohms at 300 V DC 

eWEIGHT: 
1.1 Grams 

e OPERATING TEMPERATURE: 
. _55°c to 105°c (All Units Can be Supplied 

to Class S Requirements 1300c maximum) 

e TERMINAlS: • • • • • • • • 
SoUd .012 Diameter Conductor. 
Conductor is copper clad steel, 
Tinned l00%. Electroplated Per 
M1L-T-,10727A and ASTM CCS 8452 • 

• THERMAL SHOCK: 
25 Cycles, Method 107C, MlL-STD-202D. 
Test Conduction A-I 

FEATURES 

• EXTREME RESISTANCE TO THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• BlnLT TO MIL-T-21038 

• MAGNETIC ·SHIE LDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN BE ADDED 

• VARIATION OF STANDARD DESIGNS AVAILABLE 

• SPECIAL PRODUCTION TECHNIQUES ENSURE UNIFORM SIZE 
AND LEADS WHICH ARE FREE OF ENCAPSULANT. NO MENISCUS 
IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG CAN BE MADE WITH A 300 THERMAL 
CYCLE GUARANTEE US.NG PICO'S SPECIAL SR CONSTRUCTION, 
CONTACT FACTORY FOR DETAILS. 

This Product is Patented 

MILITARY DESIGNATION TP7RX4410CZ TURNS RATIO 4:4:1 

COUPLING' CIRCUIT CHARACTERISTICS BLOCKING OSCILLATOR CIRCUIT PICO PRICES 1-9" 

'~ 't % % 
PWldth Volt Rise OVer Droop Back Imp' PWldth Rise OVer Droop Bac' H-Serles J-Slirias 
pSe~ Out Time Shoot '~ Swing tn/out, pSec Time Shoot ~ Swing 

0.05 0.2 0.01 0 0 20 50 0.05 0.01 0 0 35 15.56 13.67 

0.1 0.5 0.015 0 0 20 50 0.1 0.012 0 0 25 15.56 13.87 

0.2 I.' 0.02 0 0 20 100 0.2 0.02 0 0 15 15.56 13.67 

0.5 1.5 0.023 0 5 25 100 0.5 0.023 0 5 15 15.56 13.~7 

1 1.5 0.025 0 20 28 100 1 0.03 0 10 15 15.56 13.87 

2 1.5 0.028 0 15 23 100 2 0.035 0 10 15 15.56 13.87 

3 1.5 0,030 0 15 2B 100 3 0.04 0 10 15 15.56 13, e7 

5 2 0.035 0 20 20 200 5 0.040 0 15 15 15.56 13.87 

10 2 0.05 0 25 25 200 10 0.060 0 15 10 rS.56 13.,87 

15 2 0.06 0 25 18 200 15 0.07 0 15 15 15.56 13.67 

25 3 0,1 0 30 30 500 25 0.08 0 15 15 15. sa 13.87 

50 3 0.3 0 20 20 500 50 0.2 0 10 5 15,58 13,67 

100 6 0." 0 15 18 500 , 100 0.35 0 10 15 15.56 13.87 

Coupling circuit measurements made with (1) BRN-(2) RED as input and (3) OR-!4) YEL as output, (5) GRN-(6) BLU winding is open: Input Voltage = 1 V 

A·2250 

«Discount Prices: 1-9 Net; 10-24 less 107(,: 25-49 less 16%: 50-99 less ,23%: 100-499 less 30% 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIce Electronics, Inc. 
/ 

For manufacturers' sales offices, see yellow pages EEM 1985 



5600 

1~32 MAX (8.7 MAX) . , 0 
DIA * DIA 

I ~2' i ~4' 
(38.1 ±6.3S1 

L 
E SERIES 

Insulated Leads 
Dimensions are in inches (MM) 

TRANSFORMERS 

MSERIES 
Plug-In .250":1:.010' 

Q2SJ 
.35"MAX DIA 
(8.9 MAX _ ••• --.... 

1.00'i.2S" 
(25.4 ± 6.351 

~ 
.20 DIA' 

(S.I DIAl -':5. 
·0 .125 DIA" 

(3.17 DIAl 

WHITE DOT AT PIN .... I. 
TERMINALS ARE CLOCK
WISE FROM PIN .... 1. 

BLOCKING OSCILLATOR TRANSISTOR 
TEST CIRCUIT 

5101\ 

IK ... 

560n 

PICO's 
ullra-mlnlature 

PULSE 
transl'on.lers 

SPECIFICATIONS FEATURES 

eMIL-T-21038; 
All Units Meet MIL-T-21038 
and are Hermetically Sealed in a Metal Case 

_DIELECTRIC STRENGTH: 
All Units tested at 200 V RMS 

_ INSULATION RESISTANCE: 
Greater than 10,000 Megohms at 300 V DC 

_WEIGHT: 
1/20 Ounce 

_OPERATING TEMPERATURE: 
_55°c to 105°c (All Units Can be Supplied 
to Class S Requirements 1300c maximum) 

• TERMINAlS: _ • • • • • • • 
Solid.012 Diameter Conductor. 
Conductor is copper clad steel, 
Tloned loo%. Electrop~d Per 
M1L-T-10727A and ASTM CCS 8452. 

_ THERMAL SHOCK: 
25 Cycles, Method 107C, MIL-STO-202D. 
Test Conduction A-I 

• EXTREME RESISTANCE TO THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• BUILT TO MIL-T-21038 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN BE ADDED 

• VARIATION OF STANDARD DESIGNS AVAILABi..E 

• SPECIAL PRODUCTION TECHNIQUES ENSURE UNIFORM SIZE 
AND LEADS WHICH ARE FREE OF ENCAPSULANT. NO MENISCUS 
IN LEAD AREA. 

This Product is Patented 
• EVERY UNIT IN THIS CATALOG CAN BE MADE WITH;' 300 THERMAL 

CYCLE GUARANTEE USING PICO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

MILITARY DESIGNATION TP6RX4410CZ TURNS RATIO 4'4'1 .. 
PICO PART NUMBER COUPLING ClRCUIT CHARACTERISTICS BLOCKING OSCILLATOR cmculT D. C. RESISTANCE PICO PRICES 1·9· 

E-Ser!es M·Serles RISE % % RISE % % 4 4 1 
TNS TNS TURN IDsulated Plug-ID P. WIDTH VOLT TIME OVER DROOP BACK IMP FREQRESP. P. WIDTH TIME OVER DROOP BACK SRN OR GRN E-Ser!es M-Series 

Lelds pSEC. OUT IJSEC, SHOOT % SWING IN/our WITHIN 2DB p SEC. pSEC. SHOOT % SWING RED YEL SLU 

E5020 M5300 0.05 10 0.018 0 0 10 50 150 KHz- 30 MHz 0.05 0.02 0 0 35 0.21 0.23 0.13 10.&1 11.99 

E5040 M5305 0.1 10 0.02 0 0 5 50 100 KHz-17 MHz 0.1 0.025 0 0 25 0.47 0.56 0.17 10.81 11.99 

E5080 M5310 0.2 8 0.035 0 0 5 100 16 KHz-IO MHz 0.2 0.030 0 0 15 1.0 1.25 0.37 10.81 11.99 

E5080 M5315 0.5 8 0.06 0 0 0 100 7 KHz-3. 3 MHz 0.5 0.05 0 0 15 1.5 1. 80 0.54 10.81 11.99 

E5100 M5320 1 8 0.15 0 0 5 100 7 KHz-2.3 MHz 1 0.08 0 0 15 2.5 3.1 0.9 10.81 11.99 

E5120 M5325 2 8 0.17 0 0 10 100 2.2 KHz-I. 3 .MHz 2 0.10 0 0 15 3.0 3.7 1.1 10.81 11. 99 

E5140 M5330 3 8 0.20 0 0 10 100 1. 7 KHz-I. 5 MHz 3 0.20 0 0 15 4.9 6.0 1.8 10.&1 11.99 

E5160 M5335 5 8 0.20 D 15 25 200 1. S KHz-I. 5 MHz 5 0.30 0 0 3 8.0 9.7 2.9 IO.SI 11.99 

E51S0 M5340 10 8 0.4 0 15 20 200 1. 5 KHz-I. 2 MHz 10 0.35 0 5 10 13.0 15.8 4.7 10.SI 11.99 

5 3 1 
MILITARY DESIGNATION TP6RX5310CZ TURNS RATIO 5'3'] .. TURNSTURNSTURN 

E5200 M5345 0.1 8 0.01 0 0 5 140/50 170 KHz-32 MHz 0.1 0.01 0 0 20 0.55 0.40 0.15 10.Bl 11.99 

E5220 M5350 1 8 O.OS 0 6 10 280/100 12.5 KHz-3. 3 MHz 1 0.02 5 5 5 3.0 2.2 0.9 10.81 11.99 

E5240 MS355 5 8 0.09 0 12 25 560/200 15 KHz-4 MHz 5 0.05 0 10 10 9.5 7.0 2.6 10.81 11.99 

MILITARY DESIGNATION TP6RX4440CZ TURNS RATIO 4'4'4 , , 

PICO PART NUMBER COUPLING cmCUIT CHARACTERISTICS PICO PRICES 1·9· 

E·Serles M-Ser!es % % 
4 4 4 

RISE TNS 1Ml TURNS 
Insulated Plug-In P. WIDTH VOLT TIME OVER DROOP BACK IMP FREQ RESP. BtlN OR GRN E-Serles M·Sarles 

Leads p SEC. OUT !'SEC, SHOOT % SWING IN: OUT WITHIN 2DB RED YEL SLU 

E51S1 M-5356 0.05 10· 0.018 0 0 10 50 150 KHz -30 MHz 0.21 0.23 0.25 11.99 11.99 

E5182 M";S357 0.1 10 0.02 0 0 5 50 100 KHz-l7 MHz 0.47 0,56 0.67 11.99 11.99 

E51B3 M-5358 0,2 8 0.035 0 0 5 100 16 KHz-I0 MHz 1.0 1.25 1.56 11.9:iJ II.it9 

E5184 M-5359 0.5 B 0.06 0 0 0 100 7 KHz-3.3 MHz 1.5 1.80 2.l 11,99 11,99 

E5185 M-5360 1 8 0.15 0 0 5 100 7 KHz-2. 3 MHz 2.5 3.1 3.9 11.99 11.99 

E5186 M-5361 2 8 0.17 0 0 10 100 2.2 KHz-I. a MHz 3.0 3.7 4.6 11.99 11.99 

E5187 M"-5362 3 8 0.20 0 0 10 100 1. 7 KHz-I. 5 MHz 4.9 6.0 7,4 11.99 11.99 

E5188 M-5363 5 8 0.20 0 15 25 200 1. 8 KHz-I. 5 MHz B.O 9.7 11.8 11. 99 11,99 

E5189 M-5364 10 8 0.4 0 15 20 200 1.5 KHz-1.2 MHz 13.0 15.8 19.2 11.99 11.99 

Coupling circuit measurements made with (1) BRN-(2) RED as input and (3)OR-(4) YEL as output, (5) GRN-(6) BLU wmdmg,s open: Input Voltage = 1 V 

EEM 1985 

• Discount Prices: 1-9 Net; 10-241es8 10'/0; 25-491e8s 16%; 50-99 less 23%; 100-4991"8830'/0 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

For immediate engineering assistance Of to place an order-Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

For manufacturers' sales offices, see yellow pages A'2251 



5600 TRANSFORMERS 5600 

Ultra Miniature DC-DC 
Converter Transformers 
Input Voltages of: 
5V, 12V,24V and 48V 
Power Levels up to 40 Watts 
All units are magnetically shielded 
All units can be supplied with higher or lower output voltages. 
Delivery- stock to one week, special voltages 9 days. 

I 
Max. 

Size Height 

1 • 280 
(7.11) 

2 .340 
(8.63) 

3 .415 
(10.54) 

(Dt)1m~ (MAX) HEIGHT (MAX) 

.020"-*- .--+ 
(0.50) L 

1.00"';.25~ 
(25.4 r.35) 

U:IA~C (DIA) . 
360 

WHITE DOT AT PIN 11 
TERMINAI8 CLOCK
WISE FROM PIN #l 

A B C 
Max. BaH Stand-
Dia. Circle 011 

.410 .260 .160 
(10.41) (6.6) (4.06) 

·.500 .350 .250 
(12.7) (8.89) (6.35) 

.630 .440 .340 
(16.0) (ll.17) (8,64) 

All dimensions are in mches, ( ) =. MM 

A 

I 11-' (:~. ~(MAX) 
(0. 50) T"'" 

l.Oa" t.25" 

. (25.4 r.35) 

B MTG 

If''~~ (DIA) 
d 

300 

WHrrE DOT AT PIN #1 
TERMlNAI8 CLOCK-
WISE FROM PI N #1 

A B C 
Max. Max. Bolt Stand· MIg. 

Size Height Dia. Circle 011 Insert 

" .500 .800 .560 .460 
(12.7) (20.32) (14.22) (ll.68) -

5 .650 .950 .670 .570 6-32 UNC 
(16.51) (24.13) (17.0) (14.48) 8 Threads Deep 

6 .745 1.125 .800 .700 6-32 UNe 
(18.92) (28.57) (20.32) (17.78) 8 Threads Deep 

All dimensions are tn inches, () = MM 
Note: Sizes 5 and 6 - pins 5, 8 and 9 are omitted 

FEATURES 
1) Units can be used as self-saturating or for linear 

switching applications. Operation over ambient 
temperature range from -55°c to +105°c, All 
units meet the requirements of MIL-T-27 
(TF5S40ZZ) 

2) All units can be supplied with higher or lower 
secondary voltages at the same power levels. 

3) Secondary can be connected for full-wave bridge 
or dual bridge. 

4) All units are magnetically shielded. 

INPiirs VOLTS 
D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. ... 

PART FULL DUAL SELF· SQUARE-WAVE PRICE 
NUMBER BRIDGE WAVE BRIDGE -S50c-+10Soc _55°c _ +70oc SATURATED. DRIVEN·· SIZE 1-9 

31020 10 5 :t5 1.5W :IW 15K 30K TO 60K I 25.61 

31040 ' 12 B :t6 1.5W .W 15K 30K TO 6DK I 25.61 

31000 28 14 :!:,14 1.5W :IW 15K 30KT060K I 25.61 

310BO 48 24 :!:,24 1.5W .W 20K 40K T060K I 25.61 

31100 100 50 :tOO 1.5W .W 20K 40K TO BOK I 25.61 

32106 10 5 :t5 3W 4.5W 15K 30K TO 60K a 25.61 

32125 12 B :tB 3W 4.5W 15K 30K TO 60K a 25.61 

32145 28 14 ±.14 3W 4.5W 15K 3OKTO 60K 2 26.61 

32165 48 24 .:!:,24 aw 4.5W aOK 40K TO 60K 2 25.61 

32185 100 50 :tOO :IW '.5W 20K 40K TO 60K 2 25.61 

32188 150 75 ±.75 :IW - 10K 30KTO 80K 2 29.50 

32191 200 100 .±100 :IW - 19K SDK TO eOK 2 29.50 

32194 300 150 .:!:,150 :IW - 10K 30K TO &OK 2 29.50 

33103 10 5 :t5 5W 7.5W 10K . 20K TO SOK 3 25.61 

33123 12 8 :t6 5W 7.'W 10K 20KTO SOX a 25.61 

33143 28 U :!:,14 5W 7.5W 10K 20KTO 50K a 25.61 

33163 48 24 ±.24 5W 7.SW 10K .OK TO 50K 3 25.61 

33183 100 50 :!:,50 5W 7.5W 10K 2OKTO 50K 3 25.61 

33186 .150 75 ±.75 5W - 10K 30K TO eOK 3 29.50 

33189 200 100 .:!:,100 5W - 10K 3OKTOBOK 3 29.50 

33192 aDo 150 .:!:,150 OW - 10K 30K TO OOK 3 29.50 

34500 10 0 :to lOW 14W 10K 20lC'TO 40K 4 25.BI 

34520 28 U ±.14 lOW 14W 10K 20K TO 40K 4 25.61 

3.540 40 24 !24 lOW 14W 10K 20K TO 40K 4 25.61 

** Lower switching frequency may be used at lower output power • 

INPUT 12 VOLT$ 
D. C. OUT VOLTS MAX. POWER OUT ATiROX. SWITCH FREQ. ... 

PART 
BRmGE :~;i ~~~ ELF- SQUARE-WAVE PRICE 

NUMBER _550c_ +10So .550c -+70°(' SA URATED DRIVEN*. SIZE 1-9 

31120 12 B :t6 1.5W :IW UK 30K TO 60K I 25.61 

31140 2' 12 .t12 1.~W 3W 15K 30KT060K I 25.61 

31160 28 U .:!:,14 I.SW :IW 15K 3OKTO 60K I 25.61 

31180 .B •• :!:,24 1.5W :IW 20K 40KT06OK I 25.61 

31200 100 50 :t50 1.5W :IW 20K 40K TO &OK I 25.61 

32200 I. B !B :IW '.OW 10K 30K TO 80K 2 25.61 

32225 2. 12 ;t12 3W '.5W 15K 3DK TO 60K 2 25.61 

a.2.0 28 14 .:!:,14 3W 4.5W 15K 30KT060K 2 25.61 

32265 48 24 :!:,24 3W 4.5W 20K 4OKTO dOK 2 25.61 

32280 100 50 !50 3W 4.5W 20K 4OKTO eOK 2 25.BI 

3.288 100 75 175 3W - 10K 30K TO BOK 2 29.50 

32291 200 100 :tloa 3W - 10K aOKTO BOK 2 29.50 

33294 300 150 .150 3W - 10K 30ltTO 60]( 2 29.50 

33203 " B :tB OW 7.5W 15K 30K TO eOK 3 25.61 

33223 28 14 :!:,14 OW 7,5W 15K 30K TO 80K 3 25.61 

33243 .8 24' 124 OW 7.5W 20K 40K TO BOK 3 25.81 

33.B3 100 50 .:!:,50 5W 7.5W 20K 40K TO BOK 3 25.61 

33266 150 7. :!:,75 5W - 10K 30K TO BOK 3 29.50 

33269 200 100 .:!:,lOO 5W - 10K 30K TO BOK 3 29.50 

33272 300 150 +150 5W - 10K 3OKTOBOK 3 29.50 

34560 2. 12 :t12 lOW lOW 15K 30K TO SDK 4 25.61 

34580 28 14 :t14 lOW 14W 10K 30K TO 50K 4 25.61 

34600 48 24 1.2' lOW 14W 15K 30K TO 50K 4 25.61 

34603 100 50 :!:,50 7.5W - 10K 3DK T060K • 29.50 

34606 150 75 :!:,75 7.5W - 10K 30K TO 60K 4 29.50 

34609 200 100 :tlOO 7.5W - 10K 30K TO BUK 4 29.50 

34612 300 150 ±150 7.5W - IQK 30K TO 60K 4 29.50 

35110 24 12 . :!:,12 17W ~5W - 30K TOBOK 5 38.42 

35130 28 14 ±14 I7W 25W - 301(, T060K "5 3B.42 

35150 48 24 ±.24 17W 25W - 30K TO 6QK 5 38.42 

"Lower switching frequency may be used at lower output power. 

.. ..... Discount Prices: 1-9 Net: '10-241ess 10%; 26-49 less 16%; fiO_99 less 23o/~; 100-499 Jess 30% 
Ordering Instruetions: 'No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 .914-699-5514. TWX 7105620113 

A·2252 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 
INPUT 24 VOLTS 

D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. ... 
PART FULL DUAL 

SSoc-+1050c -SSoe _ ·TODe 
SELF- SQUARE-WAVE PRICE 

NUMBER BRIDGE WAVE BRIDGE SATURATED DRlVE~' SIZE 1-9 

31220 10 , 
:t5 1.5W 3W 15K 30K TO aOK 1 25.61 

31240 2. 14 !,14 1.5W 3W 15K SOK TOSOK 1 25.61 

31260 .. 24 .:ta4 1.5W 3W >OK 4OK. TO 60K 1 25.61 

31280 100 50 :t5D 1.5W 3W 20K 40K TO aDK 1 25.61 

32305 10 5 :t5 SW 4.5W 15K 3DK TO 10K • 25.81 

32325 2. " ;!:.14 3W 4.5W 15K 30K T080K 2 25.81 

32345 48 34 .:ta4 SW 4.5W 30K fOK roSDK 2 25.61 

32365 100 50 :t5D sw 4.5W 20K 4GK 1'0 80K 3 25.61 

32388 150 75 ±75 3W - 10K 30K T080K 2 29.50 

33311 .00 100 !.lOO 'W - 10K SOK T080K • '9.50 

32374 '00 150 ±150 .W - 10K SOK T080K • 29.50 

33283 I. 5 :to 5W 7.5W 15K SOK'1'080K • 25.81 

33303 38 " ±14 5W 7.SW 15K SOK T080K S 25.81 

33323 • 8 .. .:t24 SW 7.5W 20K 40K T060K 3 25.81 

sa ... 100 50 ;t50 5W 7.5W 20K 40K T080K 3 25.81 

333<6 150 75 :tT5 5W - 10K SOK TQ80K 3 29.50 

33349 200 100 :!:,lOO 5W - 10K SOK T080K S ".50 

33352 300 150 .:!:,150 5W - 10K SOK T080K 3 29.50 

34II2D 28 " .:!:.14 lOW 14W 15K SDK TO 50K 4 25.81 

S4840 .. 14 ;t34 lOW 14W 15K SDK TO 50K • 35.81 

346.3 100 50 :tSO 7.5W - 10K SDK TOOOK 4 29.50 

34646 150 7. ;t75 7.5W - 10K SDK TOOOK • 29.50 

3<840 200 100 ;tl00 7.5W - 10K SOX TOOOK 4 29.50 

34652 300 ISO ;t150 7.5W - 10K 30K TO.OK 4 39.50 

35110 34 12 ;t13 17W 2SW - SDK TO BOK 5 38.42 

35190 28 ,. ;t14 17W 2DW - SOX TO BOX 5 38.42 

35210 48 24 ;tZ4 17W 2SW - sox. TO 10K. • 38.42 

SO"110 .. S' ;t24 25W <ow - 30K T080K 6 44.33 

36730 56 28 ;t28 S5W <ow - BOKTO.OK 6 44.33 

•• Lower switching frequency may be used at lower output power. 

INPUT 48 VOLTS 
D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. ... 

PART FULL DUAt. SELF- SQUARE-WAVE PRICE 
NUMBER BRIDGE WAVE BRIDGE -5s"e-+lD,Oe _"oe '. +7€fe SATUlIATED DRIVEN" SIZE 1-9. 

31300 24 12 ;t12 1.5W SW 15K 3OKT060K 1 2$.61 

31330 48 24 ;t24 1.5W SW 20K 4OKT080K 1 25.81 

31840 100 50 ;t5D I.SW SW 20K .oKT080K 1 35.61 

31380 15. 75 ;t'lS 1.5W SW 10K .oK T060Jt 1 25.61 

·32385 24 12 ;t12 SW '.SW 15K SOK T080K 2 25.81 

3240S 48 24 .:!:24 SW 4.5W 20K 4OKT08OK 2 25.81 

32425 100 lilt :t50 3W 4.5W 20K 40K T080K 2 35.81 

32445 150 75 .:!:'15 SW 4. OW 10K 40K T080K • 35.Bl 

32448 300 100 !.100 3W 4.5W 10K SOK 1'0 OOK 2 ".50 

33451 SOO 150 !.150 SW 4.5W 10K 30K T080Jt I 39.50 

33363 24 12 ;t12 SW 7.5W 15K 30K TOOOK 3 25.81 

33383 48 24 !.a4 5W 7.5W 20K 4OKT08OK • 25.Bl 

33403 100 50 ±.50 OW 'l.5W 10K 4DKT060K 3 35.81 

33423 150 7. ±.'lS 5W 'l.5W 20K .oKTO'OK 3 25.81 

33426 200 100 ;tl00 5W - 10K SOK T080K S 29.&0 

33429 300 ISO .150 5W - 10K 30K T08UK 3 29.50 

.4660 2' " tI2 lOW 14W 15K SUKTO 5UK 4 25.81 

34680 48 24 .:t24 lOW 14W 15K 30K TO SOK • 25.81 

84'l00 56 28 .:t28 lOW 14W 15K 30KTO SOK • n.81 

34703 100 50 :.SO 7.SW - 10K SOK TO'OK 4 29.50 

84708 150 75 :.7S 7.SW - 10K 30K TOOOK • 29.50 

34709 200 100 !.loo 7.SW - 10K SOK TO &OK 4 29.50 

34'l12 300 ISO .±.ISD 'l.5W - 10K 10K TOBOK 4 ".SO 

35230 34 12 !.12 1'IW ISW - SOK T080K 5 S8.42 

35250 48 Z4 ±24 1'IW 15W - 30K TO OOK 5 38.42 

.35270 58 28 !.28 1'IW 2SW - SOK T080K 5 58.42 

387SO 48 24 ±24 25W <ow - 30K T080K 6 .4.33 

36770 58 28 .:t28 SDW <ow - 3DK TO 60K 6 44.33 

36'1110 too 50 :tSO 25W <ow - SOK TO.OK 6 44.33 

•• Lower switching frequency may be used at lower output power. 

··-Discount Prices: 1·9 Net: 10-U less 10%: 25-491ess 16%;.5Q-99 lS. 23%: lOO-.4991eaa 30% 
Orderine Inltruction8: No minimum. Net 30 days F.O.B. 'Mt. Vernon. New York. 

PICO Electronics, Inc. 

SCHEMATIC FOR SIZES 1,2 & 3 USING 
TRANS FORMi:RS AS SELF-SATURATING 
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SCHEMATIC FOR SIZES 1,2, AND 3 USING 
TRANSFORMERS AS LINEAR SWITCHING 
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' Dl AND D2 USE SCHOTTKY OR FAST SWITCHING DIODES 

SCHEMATIC FOR SIZE 4 USING 
TRANSFORMER AS SELF-SATURATING 
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SCHEMATIC FOR SIZE 4 USING 
TRANSFORMER:;> AS LINEAR SWITCHING. 
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5600 TRANSFORMERS 5600 

PICO Microphone/Tran.ducer Audio Input Transformers 
Used for Professional Sound Studios/Broadcast Mixing Consoles/Control and Instrument Amplifiers. 

Interchangeable with transformers made by Beyer Dynamic of Germany. 

.062"R (1.58H) 

. 640"!)IA. MAX, 
(16.26) 

'062"R(I_58Rl~ 
. 755 DIA. MAX. -:;;: MAX 

(19.18\..t... . (18.291 . 

.o~ ~ 
(0.51) 1.00" 10.25" 

.016" (0.41) (25.4 t6.35") 

PLA~~ T~~ADS -----.l 

• Large step-up ratios with flat frequency response over the 
entire audio range. . 

• Gapless laminations provide wide bandwidth with extremely 
low distortion. Use of two magnetic shields made with extra 
thick mu-metal and gapless core provide negligible hum pick up. 
All units provided with electrostatic shield. 

• Your choice of two package styles, stud mounting with flying 
leads or low profile plug-In. Identical electrical performance 
regardless of package style. 

• Frequency response ±1 dB, 30 Hz -15 kHz. 

• Low profile plug-In (24000 series) meets MIL-T-27D 
(TF5R21ZZ) • 

• Because of gapless laminations, unbalanced DC current. ~"Qulcl 
be avoided. 

• Typical distortion of 1 % at power level of 0 dBm (1 Milliwatt), 
30 Hz -15 kHz." the low frequency is raised, the power level 

ot28AWGSOUD 
TINNED COPPER 
KYNAR INSULATED 
LEADS 

for 1%dlstortion Is as follows: .-----------------, 

NOTE: 

.'1O"DIA'~ 
(11.94) 

NOTES; 

. 335 DlA._~=--I-r 
(8.5) 

.394" 
(10) 

wmTE DOT AT PIN II 
TERMINALS ARE CLOCKWISE 
FROM PIN It 

50 Hz 
100 Hz 
300 Hz 

3 Milliwatts (4.7 dBm) 
10 Milliwatt. (10 dBm) 

150 Milliwatts (21.7 dBm) 

For immediate engineering assistance 
or to place an order- -

Cali Toll Free 800-431-1064 

All units have two extra thick mu-metal shields. 

Delivery·Stock to 1 week 

I 
ALL DIMENSIONS ARE IN INCHES, ( ) .. MM ALL DIMENSIONS ARE IN INCHES, ( I-MM. 

CCS-COPPER C LAD STEEL, TINNED 100%. 
ELECTROPLATED PER MIL·T·I0'1'27A 
AND ASTM ees 8452. 

Modification of standards 9 daysl 

This Product is Patented 
, 

PART NUMBER IMPEDANCE TURNS RATIO REPLACES BEYER/GERMANY PRICES 1-9*** 
OHMS PRIM/SEC D.C. RESISTANCE TYPICAL PART NUMBER 

COMMER· PRIM OPEN COMMER· 
CIAL PRIM PRIM PRIM PRIM cmculT STUD CIAL 
STUD MILITARY SERIES PAR SERIES PAR IMPEDANCE MOUNTING PLUG-IN STUD MILITARY 

MOUNTING PLUG·IN PRIM SEC CONN CONN CONN CONN SEC AT 50 Hz (23000 SERIES) (24000 SERIES) MOUNTING PLUG-IN 

23120 24120 12.5 5K 1: 20 - 4.6 - lK 125 TR-BV35704 STR-BV37704 20.50 24.62 

23140 24140 200 200 1:1 - 50 - 75 2K 351 001 001 370001 001 19.40 22.62 

23160 24160 200 ct/50 SPLIT 200 1:1 1: 2 50 12.5 75 2K 351 201 001 370201 001 19.12 23.25 

23180 24180 200 2K 1:3.16 - 50 - 580 2K 351 003 002 370003 002 19.40 22.62 

23200 24200 200 ct/50 SPLIT 2K 1:3.16 1:6.33 50 12.5 580 2K 351 203002 370203 002 19.12 23.25 

23220 24220 200 5K 1:5 - 50 - 1.45K 2K 351 005 003 370005 003 19.40 22.62 

23240 24240 200 el/50 SPLIT 5K 1:5 1:10 50 12.5 1.45K 2K 351 205003 370205 003 19.40 25.37 

23260 24260 200 10K 1:7.07 - 50 - 3.45K 2K 351 007 004 370007 004 H.12 23.25 

23280 24280 200 ct/50 SPLIT 10K 1:7.07 1:14.14 ..50 12.5 3.45K 2K 351 207004 370207 004 21.87 26.00 

23300 24300 200 20K 1:10 - 85 - 4.75K 2K 351 010005 370010005 19.89 24.00 

23320 24320 200 ct/50 SPLIT 20K 1:10 1:20 . 85 21 4.75K 2K 351 210005 370210005 22.62 26.75 

23340 24340 200 45K U5 - 65 - 10.4 K 2K 351 015 006 370015 006 23.25 27.37 

23360 24360 200 el/50 SPLIT 45K 1:15 1:30 85 21 10.4 K 2K 351 215 006 370215 006 26.00 30.11 

23380 24380 200 80K 1:20 - 115 - 13.5 K 2K 351 020007 370020007 24.62 26.73 

23400 24400 200 el/50 SPLIT 80K 1:20 1:40 115 29 13.5 K 2K 351 220007 370220007 27.37 31.48 

23420 244~0 600 el 600 1:1 - 140 - 190 6K TR-145/BV35508 STR-145/BV37508 19.12 23.25 
351 101 031 370 101 03! 

23440 24440 600 el/15C 600 1:1 1:2 140 35 190 : 6K 351 201031 370201 031 20.50 24.62 
SPl.IT 

23460 24460 600 ct/150 2.4K 1:2 1:-4 140 35 575 6K 351 202032 370202032 21.87 26.00 
SPLIT 

23480 24480 600 el/150 6K 1:3.16 1:6.33 140 35 1.45K 6K 351 203033 370 203 033 23.25 27.37 
SPLIT 

23500 24500 600 el/150 15K 1:5 1:'10 140 35 3.9 K 6K 351 205034 370205 034 24.62 28.73 
SPLIT 

23520 24520 600 ct/150 30K 1:7.07 1:14.14 140 35 "i.05K 6K 351 207035 370207 035 26.00 30.11 
SPLIT 

23540 24540 600 ct/150 60K 1:10 1:-20 199 50 11K 6K 351 210036 370 210 036 27.37 31. 48 
SPLIT 

23560 24560 1.2K cl/300 1.2K 1:1 1: 2 310 78 .430 12K 351 201081 370201 061 20.50 24.62 
SPLIT 

23580 24580 1. 2K ct/300 5K 1:2.04 1:4.08 310 78 1.4 K 12K 351 202062 370202062 21.87 26.00 
SPLIT 

23600 24600 1. 2K el/300 l.2K 1:3-.16 1:6.33 310 78 3.75K 12K 351 203 063 370 203 063 23.25 27.37 
SPLIT 

23620 24620 1. 2K el/300 30K 1:5 1:10 475 119 8.45K 12K 351 205064 370205 064 24.62 28.73 
SPLIT 

23640 24640 10K 10K 1:1 - 2.5 K - 3.1 K lOOK TR-145/BV35590 STR-145/BV37590 19.40 22.62 

"'Discount Prices: 1-9 Net: 10-24 less 10%: 25-49 less 16%: 50-99 less 23%: '100-499 less 30'jl· 

CO 
" 

· I Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

PI E ectron.cs, nc~ 453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914·699-5514. TWX 7105620113 

A·2254 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

PICO's Rlinialure 400 Hz Iransforlllers 

B C 

(DIA~) • (DIA) 

., ; 
45° • 

WHITE DOT AT TERMINAL 11 
TERMINAUl CLOCKWISE FROM 
PINfl 

CASE HEIGHT 
A 

B C (DIAl 
81ZE (MAX) MAX (DIAl (DIAl 

L .35 .51 .35 .218 

N .5 .51 .35 .218 

R .375 .75 .6 .475 

8 .52 .75 .6 .475 

T .82 .75 .6 .475 

FEATURES 

• 400 Hz Aerospace Appli cati on 

• Small est Po.88tbI e Size 

• Printed Circuit Plug-In 
Const ructi on 

• Secondary Has BpI i t Winding 
(Secondary can Be Used at HaH 
Voltage Twice the Current.) 

IJC:i 5:tC~1 
2 [ Eo 

6-1 
SERIES CONNECTED 

SECONDARY 

SPECIFICATIONS 

• MI L-T-27D (TFSS03ZZI 

_90 oe Ambient 

.Input Prtmary 115v-40o.Hz 
!20 Hz or 26V-400HZ·±20 Hz 
(Your Choice-Just Choose 
The Proper Part No.) 

• Regulat ton is 24% (T Units 
Have Regulatt on of 17%) 

.Secondary Voltage Adjusted 
to Nominal Value at HaU Load. 

IJC:J 
2 [:1] 

PARALLE L CONNECTED 
8ECONDARY 

This Product is Patented 

115V/26V Primary 
Printed Circuit Construction 

MODEL MODEL 
SEC! 8EC! NUMBER NUMBER P1CO 

VOLT CURRENT 81ZE 115V 26V PRICES 
rna PRIMARY PRIMARY 1-9· 

5.0 75 L L-8948 L-8951 21.83 
CT 150 N N-6948 N-6951 21.83 

204 R R-20650 R-20815 28.74 
338 8 8-21650 8-21815 28.68 
480 T T-22650 T-22815 29.89 

6.3 59.5 L L-8947 L-8952 21.83 
CT 119 N N-6947 N-6952 21.83 

162 R R-20655 R-20820 28.74 
268 8 8 -21655 8-21820 28.68 
381 T T-22655 T-22820 29.89 

8.0 47 L L-8946 L-8953 21.83 
CT 94 N N-6946 N-6953 21.83 

128 R R-20660 R-20825 28.74 
211 8 8 -21680 8 -21825 28.68 
300 T T-22660 T-22825 29.89 

10 37.5 L 1.-8945 L-8954 21.83 
CT 75 N N-6945 N-8954 21.83 

102 R R-20665 R-20830 2B.74 
169 8 8 -21865 8 -21830 28.68 
240 T T-22665 T-22830 29.89 

12.8 29 L L-8940 L-8956 21.83 
CT 58.8 N N-8940 N-6956 21.83 

79.7 R R-20670 R-20835 28.74 
132 8 8-21670 8-21835 28.68 
188 T T-22670 T-22835 29.89 

14 26.8 L L-8937 L-8957 21.83 
CT 53.6 N N-8937 N-6957 21.83 

72.9 R R-20675 R-20840 28.74 
121 8 8 -21675 8-21840 28.68 
171 T T-22675 T-22840 29.89 

16 23 L L-8935 L-8958 21.83 
CT 47 N N-6935 N-6958 21.83 

63.8 R R-20680 R-20845 28.74 
106 8 8 -21680 8 -21845 28.68 
150 T T-22680 T-22845 29.89 

18 20.8 L L-8934 L-8959 21.83 
CT 41.7 N N-6934 N-6959 21.83 

56.7 R R-20685 R-20850 28.74 
93.9 8 8 -21685 8 -21850 28.68 

133 T T-22685 T-22850 29.89 

20 18.8 L L-8933 L-8961 21.83 
CT 37.5 N N-6933 N-6961 21.83 

51 R R-20690 R-20855 28.74 
84.5 8 8 -21690 8 -21855 28.68 

120 T T-22690 T-22855 29.89 

22 17 L L-8932 L-8982 21.83 
CT 34 N N-6932 N-6962 21.83 

46.4 R R-20695 R-20860 28.74 
76.8 8 8 -21695 8 -21860 28.68 

109 T T-22695 T-22860 29.89 

24 15.5 L L-8930 L-8983 21.83 
CT 31 N N-6930 N-6963 21.83 

42.5 R R-20700 R-20865 28.74 
70.4 8 S -21700 S -21865 28.68 

100 T T-22700 T-22865 29.89 

28 13.4 L L-8929 L-8964 21.83 
CT 26.8 N N-6929 N-6964 21.83 

36.4 R R-20705 R-20870 28.74 
60.4 8 8 -21705 8 -21870 28.68 
85.7 T T-22705 T-22870 29.89 

31 12 L L-8927 1.-8966 21.83 
CT 24 N N-6927 N-6966 21.83 

32.9 R R-20710 R-20875 28.74 
54.5 8 8 -21710 8 -21875 28.68 
77.4 T T-22710 T-22875 29.89 

36 10.4 L L-8925 L-8967 21.83 
CT 20.8 N N-6925 N-6967 21.83 

28.3 R . R-20715 R-20880 28.74 
46.9 8 8 -21715 8 -21880 28.68 
66.7 T T-22715 T-22880 29.89 

39 9.6 L L-8924 L-8968 21.83 
CT 19.2 N N-6924 N-6968 21.83 

26.2 R R-207~0 R-20885 28.74 
43.3 8 ~ -21720 8 -21885 28.68 
61.5 T T-22720 T-22885 29.89 

Ordering Instructions: No minimum. Net 30 days 
F.O.B. Mt. Vernon. New York. 

MODEL MODEL 
8EC! 8EC! NUMBER NUMBER Pica 

VOLT CURRENT SIZE 115V 26V PRICE8 
rna PRIMARY PRIMARY 1-9* 

43 8.7 L L-8923 L-8969 21.83 
CT 17.4 N N-6923 N-6969 21.83 

23.7 R R-20725 R-20890 28.74 
39.3 8 8 -21725 S -21890 28.68 
55.8 T T-22725 T-22890 29.89 

48 7.8 L L-8922 L-8971 21.83 
CT 15.6 N N-6922 N-6971 21.83 

21.1 R R-20730 R-20895 28.74 
35.2 8 8-21730 S -21895 28.68 
50 T T-22730 T-22895 29.89 

56 6.6 L L-8920 L-8972 21.83 
CT 13.2 N N-6920 N-6972 21.83 

18.2 R R-20735 R-20900 28.74 
30.2 8 8-21735 . S -21900 28.68 
42.9 T T-22735 T-22900 29.89 

63 6 L L-8917 L-8973 21.83 
CT 11.9 N N-6917 N-6973 21.83 

16.2 R R-20740 R-20905 28.74 
26.9 8 8 -21740 8 -21905 28.68 
38.2 T T-22740 T-22905 29.89 .-

68 5.5 L L-8915 L-8974 21.83 
CT 11 N N-6915 N-6974 21.83 

15 R R-20745 R-20910 28.74 
24.9 8 8-21745 8-21910 28.68 
35.3 T • T-2274!i T-22910 29.89 

80 4.6 L L-8910 L-8976 21.83 
CT 9. N N-6910 N-6976 21.83 

12.1 R R-20750 R-20915 28.74 
21.1 8 8 -21750 8-21915 28.68 
30 T T-22750 T-22915 29.89 

88 4.2 L L-8905 L-8977 21.83 

CT 8.5 N N-6905 N-6977 21.83 

11.6 R R-20755 R-20920 28.74 

19.2 8 8 -21755 8 -21920 28.68 

27.3 T T-22755 T-22920 29.89 

100 3.7 L L-8902 L-8978 21.83 
CT 8.5 N N-6902 N-6978 21.83 

10.2 R R-20760 R-20925 28.74 
16.9 8 8 -21760 8 -21925 28.68 
24 T T-22760 T-22925 29.89 

115 3.2 L L-8900 L-8979 21.83 
CT 6.5 N N-6900 N-6979 21.83 

8.9 R R-20765 R-20930 28.74 
14.7 8 8 -21765 8 -21930 28.68 
20.9 T T-22765 T-22930 29.89 

123 8.3 R R-20770 R-20935 28.74 
CT 13.7 8 8 -21770 8 -21935 28.68 

19.5 T T-22770 T-22935 29.89 

138 7.4 R R-20775 R-20940. 28.74 
CT 12.2 8 8-21775 8 -21940 28.68 

17.4 T T-22775 T-22940 29.89 

157 6.5 R R-20780 R-20945 28.74 
CT 10.8 8 S -21780 S -21945 28.68 

15.3 T T-22780 T-22945 29.89 

175 5.8 R R-20785 R-20950 28.74 
CT 9.6 8 8 -21785 8 -21950 28.68 

13.7 T T-22785 T-22950 29.89 

200 5.1 R R-20790 R-20955 28.74 
CT 8.4 8 8 -21790 8 -21955 28.68 

12 T T-22790 T-22955 29.89 

220 7.7 8 8 -21795 8 -21960 30.13 
CT 10,9 T T-22795 T-22960 31.40 

250 6.8 8 S -21800 8 -21965 31.55 
CT 9.6 T T-22800 T-22965 32.89 

275 6.1 8 8-21805 8 -21970 33.12 
CT 8.7 T T-22805 T·2297Q 38.64 

310 5.4 8 8-21810 8 -21975 34.43 
CT 7.7 T T-22810 T-22975 35.90 

.. Discount Prices: 1-9 Net; 10-24 less 10%; 
25-49 less 16%. 50-99 less 23%; 100-499 less 30% 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

For manufacturers' sales offices, see yellow pages A·2255 
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converter 
transformers 

I I 

SOME SPECIFIC DESIGN EXAMPLES 

Designed for use in a fire control system for a fleet bal
listic missile, PIC CT103622 is driven by a pair of Dar
Iingtons from a 130 VDC line at 25 K Hz. The secondary 
is full wave rectified with Schottky rectifiers to supply a 
100 ADC load at 5 VDC. Ambient temperature is be
tween 0 0 and 85 0 C. Cooling is by conduction and by 
natural radiation and convection. The transformer mea
sures 2.28" x 2.53" x 2.09" (58 x 64. x 53) and weighs 
1.6 pounds (.73 kg). 

This transformer, PIC CT103760, is used in airborne 
equipment. It is driven by a· pair of transistors from a 
15 VDC line at 8 K Hz. The secondaries supply, after 
rectification, 5 VDC at O.SA, -15 VDC at 0.1 A, -65 VDC 
at 10 MA, and + 1750 VDC at 10 MA. In addition, a heater 
load of 5.7 VRMS at 1 A is accommodated. Ambient 
temperature range is from _55 0 C. to + 71 0 C. Operating 
altitude is 55,000 feet maximum. The transformer mea
sures 1.63" dia. x .75" high (41<{> x 19) and weighs 3.5 
ounces (0.1 kg). 

Used in a Klystron power supply for a satellite communi
cations system, PIC CT103412 accepts input from a rec
tified 3-phase power line (200 VDC to 800 VDC) via bridge 
connected transistor banks. The ~econdary voltage is 
bridge rectified, L-C filtered. The resultant DC' output 
voltage is S:5 KV at 1A. The power supply uses pulse 
width control at a switching frequency of 20 K Hz. The 
transformer is oil-filled. Dimensions are 7.5" x 7.5" x 7" 
(191 x 191 x 17S). 

A typical example of Converter Transformer using 
gapped nickel-alloy core, PIC CT103567 was designed 
for use with radiation hardened semi conductors in a 
major defense missile system. The converter in which 
this transformer is used operates from a 22 VDC source 

. and delivers 6 VDC at 25 A. Operating frequency is 20 
K Hz. Size is 1.60" x 2.25" x 1.00" (40 x 57 x 25.4). 
Weight is 7.2 oz. (.205 kg). 

Pushing the state of the art to the extreme, PIC 
CT10350S, is the result of close co-operation between 
PIC engineering and its customer. This transformer, 
when used with sophisticated drive circuitry (pulse
width modulation at high frequency), delivers via 
Schottky rectifier banks and inductor input filter, 5 VDC 
at 700 \. 

A-2258 For manufacturers' sales offices, see yellow pages EEM 1985 
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rectifier transformers 
TYPICAL EXAMPLES 

Designed for an airborne application, PIC Rl03806 is a 
400 Hz rectifier transformer of a most complex kind: 
Input: aircraft 3-phase power per MIL-STD-704 cate

gory B 
Output: 14 isolated, 3-phase secondaries to supply a 

multiplicity of 3-phase bridge rectifiers to yield vari
ous DC voltages, with DC current ranging from 0.2 A 
to 30 A. 

VA rating: 2.1 KVA 
Size: 5" x 5114" x 31/a" (127 x 140 x 80) 
Weight: 10 Ibs. (4.54 Kg) 
Efficiency: 96% 
Cooling: by conduction through bottom plate, aided by 

radiation & natural convection. 

The PIC R102200A was designed for use on a nuclear 
submarine. It is an example of a "12~pulse" circuit: 
Input: 115V, 400 Hz, 3-phase 
Output: 12-phase quadruple zig-zag WYE with three 

built-in interphase transformers, to supply, via half
wave rectifiers, 32 VDC at 20 A. 

VA rating: 880VA 
Size: 51f2" x 8" x 21f2" (140 x 203 x 84) 
Weight: 14.3Ibs. (6.5 Kg) 
Cooling: by natural means 

PIC's experience in rectifier transformers ranges from very 
routine industrial types delivering a few watts-to high 
powered, SCR controlled applications supplying 50 KW of 
peak power, including highly sophisticated, high-reliability, 
high-performance airborne units. 

Backgrounding PIC's success in rectifier transformer de
sign are versatile computer aided design programs, devel
oped and constantly up-dated by our own engineers, 

PIC R103994 is a 3·phase rectifier transformer used in a 
shipboard application. It operates from 440 V., 3'r.hase, 
60 Hz line to deliver, via 6·phase, half·wave SCR s, 150 
VDC @ 80 A into a high performance DC motor. Major 
cooling is by conduction through the base plate. Care· 
fully placed thermal shunts in the windings enable its 
use in an enclosed cabinet without forced air. Size is 
16" x 10" x 11" (406 x 254 x 280). Weight is 270 Ibs. 
(122Kg.) 

An airborne application required the design of a PIC 
Rl03786. This Is an example of a parallel double WYE 
circuit: 
Input: 400 Hz 3-phase power per MIL-STD-704 cate

gory B 
Output: Parallel double-WYE with two built-in interphase 

transformer, to supply, via twelve rectifiers, 9 VDC 
at 110 A. Note that each rectifier has to handle only 
30 A peak repetitive and 10 A average current. 

Size: 3%" x 3%" x 41f2" (95 x 95 x 115) 
Weight: 5.4 Ibs. (2.45 Kg) 
Cooling: by conduction through bottom plate, aided by 

natural means 

custom fitted to our type of .business. Many of our custo
mers consult with us for such design services as size and 
weight estimates, feasibility studies, weighing of alterna
tives, etc. This service can result in significant savings of 
your engineering time. Unless your application .is very 
simple there is no reason to search through catalogues 
for a "standard" when the "custom" solution is only a 
phone call away. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2259 
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inductors 
E 

5600 

Polyphase can furnish one of the widest selections of 
custom inductor designs available to the electronic 

industry. These are just a few of the major types used in 
modern circuits: 

• Power inductors, smoothing 
and swinging, for rectifier 
circu~ts 

• Ripple filter inductors for 
DC· DC converters 

• Energy storage inductors for 
switching regulators 

• Integrating inductors for 
pulse-width modulated DC-DC 
converters 

• Surge limiting inductor for 
DC·DC converters 

• Tuning Power inductors for 
power filters and switching 
type DC-AC inverters 

• Charging inductors for line 
type pulser 

• High current, line inductors 
(EMI protection) 

• Audio fre'quency inductors for 
use in precisionl filters 

The following examples illustrate 
some of the many specialty appli
cations we have designed: 

A, sonar system uses a PIC 
C103269 as a filter inductor 
capable of delivering 100GA 
peak current al10% duty. 
Inductance of this inductor is 
80 ph. 

A·2260 

PIC C10443S Is a 50uH filter In· 
ductor of heavy duty construc· 
tion to MIL·T·27 grade 5, Class 
T for use In combat vehicles. It 
is rated at 120 ADC continuous 
duty, with DCR of 1.5 m o max. 
Cooling Is by natural' means, 
aided by conduction through 
an aluminum base plate. Size Is 
3R )( 3 R )( 3R (76mm)( 76mm)( 
76mm), excluding the terminals. 

Made for use with CT10350S 
converter transformer, PIC 
C103511 is an integrating 
choke used in a pulse width 
modulator DC-DC converter. 
Inductance is 16 ph at 20KHz, 
600 ADC. DCR: 150 pfl. The 
coils are made from light 
weight aluminum alloy. 

For manufacturers' sales offices, see yellow pages 

PIC C10417Sis a toroidal in
ductor with superior energy 
storage capacity specially de
signed for use In' pulse-width 
modulated DC-to-DC converter 
circuit. The inductance is 570 
I'h at 4 APC with DC resistance 
of 0.030 max. Size is 1.375" 
diameter x .S75" high (35</> x 
22.2). Weight: 2.S oz (SO gm). 

, Used in a vehicular application, 
PIC C101929 is a routine filter 
inductor. It is manufactured 
with a proprietary technique 
using a glass-reinforced con
formal coating, capable of sur
viving severe thermal shock. 

EEM 1985 
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EXAMPLES OF PULSE DESIGNS 

PULSE ISOLATION TRANSFORMERS: used in the 
ground portion of a TACAN System, PIC PL103044 is a 
high-fidelity pulse isolation transformer used to couple 
a couplex pulse train from a ground-level source to a 
high voltage platform sitting at 26KV DC. The signal 
consists of 1 to 2.6 pS pulses which must be transmitted 
with less than 2% degradation in amplitude under a 
variety of pulse bust conditions. This transformer is oil
fil/ed with an expansion bel/ows. 

PIC T3516A is a blocking oscillator transformer used to 
provide auxiliary power to a sophisticated shipboard 
power supply. It operates in the f1y·back mode, with 
tightly controlled primary inductance. Nominal operat· 
ing frequency is 30kHz; energy storage per cycle is 1.2 
MJ; MIL·T·27 grade 5 class T. Size Is 1" x 1.4" x 1.25" 
(25.4mm x 35.6mm x 31.8mm). Weight is 75 gm. 

PULSE FORMING PACKAGE: used in an instrument 
landing system, PIC M102883, which contains two charg
ing chokes, two pulse forming networks and a pulse 
modulation transformer, delivers 3600V, 0.3 pS pulse 
bursts into a magnetron. Peak power is 10 KW. Pulse 
duty cycle is from 0.3 to 0.5%. 

.. ~- •...•.. 
~-.. ---.-

PULSE TRANSFORMERS 

Polyphase pioneered in the design and development of 
custom, miniature, low voltage pulse transformers. 
These are available in three standard case styles (shown 
here) engineered to your requirements. 

PULSE FORMING TRANSFORMER: used in an airborne 
TACAN, PIC PL101263A generates pseudo-gaussian 
pulse pairs when used with appropriate energy storage 
capacitors andSCR's. The output pulses measure 2200 V 
in amplitude, 4-psec wide; peak power is 4.8 KW. Pulse 
amplitudes of the pairs are matched to within 2% of 
each other. 

PULSE MODULATION. TRANSFORMER: used in an air
borne radar, P:C PL103126, delivers 8 KV, 3 pS pulses 
into the cathode of an L-3890-A magnetron. Peak power 
is 66 KW. It is corona-free at 50,000 feet. A proprietary 
casting method was used to minimize problems often 
encountered at insulation interfaces. 

EEM 1985 For manufacturers' sales offices, see yellow pages A-2261 
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sem modules 
II 

PRECISION PACKAGING FOR TRANSFORMERS 
FILTERS Be NETWORKS 

Many of Polyphase custom engineered SEM Modules have 
been JAN·certified to MIL-M-28787. As a pioneer Vendor on 
the Standard Hardware Program, Polyphase has packaged 
Filters, Transformers, Inductors and Networks in the SEM 
configuration for Poseidon, Trident, Dimus, SAMAC, etc. 
We can design your specified magnetic component to 
utilize one of the many standard module sizes available in 
our tOOling. MIL-STD-1389, MIL-STD-1378, and MIL
HDBK-239 are the key reference documents to the Stan
dard Hardware Program. 

audio and wide band transformers 
Unless the circuit designer is looking for maximum power 
transfer from a linear transducer or similar device with a 
definitive internal impedance, or he is ,working from or 
into a transmission line, the traditional way of specifying 
transformers, by impedance ratio, does not mean much. 

Because of the availability of low cost semi-conductor 
devices, the use of transformers for coupling purposes 
should be restricted to circuits where nearly absolute iso
lation. is needed; or where passive impedance transforma
tion is a must. Most of the low level coupling applications 

Type Turns L{PRI) DCR{O) DCR(n) 

."-"."~ Ratio HY PRI Sec 
NICKEL, PER 
MII:STO-1276 TYPE"" 

.02°1r JM 11 1 :1 3.2 340 450 

·r.II~ JM 12 1 :1 0.8 85 110 

L' --l.-MAX. MIN. j JM 13 1 :1 0.2 22 28 .•• 0 ..... 1--* 
JM 14 1 :1 .05 5.5 7 1,,0'r 
JM21' 2:1 3.2 340 110 If .• 00 JM22 2:1 0.8 85 28 

.:1:..010 JM23 2:1 0.2 22 7 :k.010 .100 
.100 

JM24 2:1 .05 5.5 2 

JM CASE 
All values are typical, 

we have seen during the past few years work from an 
emitter follower or an IC op-amp, where the source impe
dance is low. We have also found that circuit designers 
are much more concerned with phase and/or group delay 
characteristics, in addition to frequency response. Our 
new JM series is rated with modern users in mind. 

This listing is designed to show what can be available. We 
stock the materials necessary for quick delivery of sample 
quantities so that the circuit designer can have a custom 
unit made to fit his application. 

k{mH) Max. PRI Voltage Max. Series Min,· 
ref. to Load Resonance Load 
PRI (fin KHz) (MA) (MHz) Resistance 

5.0 13.51 or 50V 7 .38 6K 

1.3 6.71 or 25V 15 .67 4K 

,31 3.41 or 13V 30 1.2 2K 

.08 1.71 or 3V 60 '2.0 lK 

5 13.51 or 50V 15 

1.3 6.71 or 25V 30 

.31 3.41 or 13V 60 

.08 1.71 or 3V 120 

'Min. load resistance will restrict peaking at series resonance to within 3 DB 01 mid-band response 

A·2262 For manufacturers' sale~ offices, see yellow pages EEM 1985 
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polyphase ... 
a closer view 

engineering 
Polyphase is that rare vendor who can help you with both ef
fective engineering design and unique manufacturing tech
niques, involving magnetic components for power conversion 
and/or regulation; A source a step beyond the commonplace in 
capability to serve you within the following parameters: 

Power: microwatts to over 20·kw 
Voltage: a few volts to 20-kv 
Current: microamperes to 700 A 
Frequency: power line to above 100 KHz 
Size: IC-compatible to large oil-filled units 
Environment: space, airborne, shipboard and industrial 

components-assured qualitv and reliability are a must. Our 
quality standards are governed by MIL-Q-9858, NHB 3400.4(1 c), 
MIL-I-45208, MIL-T-27, MIL-T-21038 and MIL-F-18327. An ap
proved Quality Control Manual blueprints .procedures and 
standards to be followed. All products are monitored and con
trolled by this system from incoming materials through pro
duction tests, to the final Quality Assurance check at the time 
of shipment. The plant is completely equipped with the latest 
test instrumentation. Our calibration system conforms to MIL· 
C-45662. A DLA inspector is available_ 

production Our broad engineering capability has qualified us as a vendor 
on major space, defense, and industrial programs since 1948. 
The credibility Polyphase has earned with design engineers 
throughout the electronic indus.try, for effective answers to 
magnetic component circuit problems, insures your satisfac
tion. At Polyphase, authoritative, computer·aided engineering 
and prototype service is the heart of the company. 

Our concentration on quality-demanding programs dictates an 
efficient production department staffed by quality-minded 
people. Over 40,000 square feet, (of a total of 43,000 square 
feet of floor space), is our production area, with the balanced 
capability to handle large or small orders. 

quality control 
Polyphase manufactures MIL, NASA and U/L quality magnetic 

As all our products are custom desigried to your specifica
tions this Guide is formatted, as a discussion and illustration 
of some key magnetic components used in modern electronic 
circuits. 

WARRANTY 
Supplier warrants products of its own manufacture against faulty workmanship or the use of defective materials for a 
period of one year from the date of shipment. This warranty is the only warranty made by the supplier, and is in lieu of all 
other warranties, expressed or implied, and can be amended only by a written instrument signed by an officer of the 
Supplier. The liability of the Supplier under this warranty is limited solely to replacing, repairing, or issuing credit (at 
Supplier's discretion) for any products which are returned by Buyer during the warranty period provided that (a) Supplier 
is promptly notified in writing upon discovery of such defects by Buyer, (b) the defective unit is returned to Supplier, 
transportation charges prepaid by Buyer, and (c) Supplier's examination of such unit shall disclose, to it's satisfaction, 
that such defects have not been caused by misuse, neglect, improper installation, repair, alteration or accident. In no 
event shall Supplier be Hable to Buyer for loss of profits, loss of use, or damages of any kind based upon a breach of 
warranty. 

polyphase products 
Chokes, AF 
Chokes, Filter 
Chokes, Power 
COils, Toroidal 
Filters, Active 
Filters, Band Elimination 
Filters, Band Pass 
Filters, Dual - ILS 
Filters, High Pass 
Fi Iters, Li ne 
Filters, Low Pass 
Filters, Octave 
Filters, Power 400 Hz 
Inductors, Toroid 
Modules, Encapsulated 

Circuit 
Modules, SHP 
Networks, Pulse-Custom 
Reactors, Saturable 
Transformers, Audio 

Transformers, Converter 
DC-DC & AC-DC 

Transformers, Current 
Transformers, Current 

Limiting 
Transformers, Discriminator 
Transformers, Driver 
Transformers, Filament 
Transformers, High Voltage, 

Corona Free 
Transformers, Input 
Transformers, Instrument 
Transformers, Interstage 
Transformers, Isolation 
Transformer's, Line 
Transformers, Linear 
Transformers, Matching 
Transformers, MIL Type 
Transformers, Miniature & 

Subminiature 

For your Delay Line requirements please see 
Kappa Networks in Section 2350 

a ~~:~~~e~F~W~h::~!:~:~~!3:0. 
~ (215) 643·6950 • TLX·846327 
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Transformers, Mixing 
Transformers, Modulation 
Transformers, Output 
Transformers, Phase 

Conversion 
Transformers, Plate 
Transformers, Power 
Transformers, Printed Circuit 
Transformers, Pulse 
Transformers, Precision 

Ratio 
Transformers, Rectifier 
Transformers, Saturable 
Transformers, SCR Trigger 
Transformers, Step-down 

and Step-up 
Transformers, Toroidal 
Transformers, Transistor 

Circuit 
Transformers, Wide Band 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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YOUR SOURCE FOR 
CUSTOM ENGINEERED MAGNETICS: 

polyphase products 
Chokes; AF 
Chokes, Filter 
Chokes, Power 
Coils, Toroidal 
Filters, Active 
Filters, Band Elimination 
Filters, Band Pass 
Filters, Dual- ILS 
Filters, High Pass 
Filters, Line 
Filters, Low Pass 
Filters, Octave 
Filters, Power 400 Hz 
Inductors, Toroid 
Modules, Encapsulated 

Circuit 
Modules, SHP 
Networks, Pulse-Custom 
Reactors, Saturable 
Transformers, Audio 

Transformers, Converter 
DC-DC & AC-DC 

Transformers, Current 
Transformers, Current 

Limiting 
Transformers, Discriminator 
Transformers, Driver 
Transformers, Filament 
Transformers, High Voltage, 

CQrona Free 
Transformers, Input 
Transformers, Instrument 
Transformers, Interstage 
Transformers, Isolation 
Transformers, Line 
Transformers, Linear 
Transformers, Matching 
Transformers, MIL Type 
Transformers, Miniature & 

Subminiature 

For your Delay Line requirements please see Kappa Networks in Section 2350 

Transformers, Mixing 
Transformers, Modulation 
Transformers, Output' 
Transformers, Phase 

Conversion 
Transformers, Plate 
Transformers, Power 
Transformers, Printed Circuit 
Transformers, Pulse 
Transformers, Precision 

Ratio 
Transformers, Rectifier 
Transformers, Saturable 
Transformers, SCRTrigger 
Transformers, Step-down 

and Step-up 
Transformers, Toroidal 
Transformers, Transistor 

Circuit 
Transformers, Wide B;:Ind 
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The New Kid on the Board is a Price Fighter 

Cross 
R~ference 

Chart 

Prem has taken on 
the 01' Boys head· 
to·head. And you 
come out the win· 
nero Prem stocks 
the same low pro· 
file; three·flange 
designs and 
delivers fast with 
consistent, reliable 
quality. Why pay 
more? Check out 
Prem's prices to· 
day, you'll find it's 
nice to have some· 
one in your comer 
for a change. 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

MAGNmCS,lNCORPORATED 
3521 North Chapel Hill Road 
McHenry. IL 60050 
TWX 910/642-3763 ' 
(815) 385-2700 

EEM 1985 

PREM EWC MICROTRAN TRIAD SIGNAL 

SPW.050 LP 10-250823 N/A NiA LP 10-250 
SPW.051 LP 12-200824 'N/A N/A LP 12-200 
SPW.052 LP 16-150825 N/A N/A LP 16-150 
SPW'()53 LP 20-125826 N/A N/A LP 20-125 
5PW'()54 LP 24-100827 N/A N/A LP 24-100 
5PW'()55 LP 34-75828 N/A N/A LP 34-75 
5PW'()56 LP 40-60829 N/A N/A LP 40-60 
5PW.057 LP 56-45830 N/A N/A LP 56-45 
5PW.058 LP 88-28831 N/A N/A LP 88-28 
5PW'()59. LP 120-20832 N/A N/A LP 120-20 
5PW.()60 LP 230-10833 N/A N/A LP 230-10 
5PW.()61 N/A N/A N/A LP 30-85 

5PW·l00 LP 10-60081 PF 6-10 FP 10-600 LP 10-600 
5PW-l0l LP 12-45083 PF6-12 FP 12-475 'LP 12-450 
5PW-l02 LP 16-35085 PF6-16 FP 16-375 LP 16-350 
5PW-l03 LP 20-30087 N/A FP 20-300 LP 20-300 
5PW-l04 LP 24-25089 PF 6-24 FP 24-250 LP 24-250 
SPW-l05 LP 34-170811 PF 6-34 FP 34-170 LP 34-170 
5PW-l06 LP 40-150813 N/A FP 40-150 LP 40-150 
5PW·l07 LP 56-100815 PF 6-56 FP 56-100 LP 56-100 
5PW-l08 LP 88-65817 N/A ~ 66-65 LP 66-85 
5PW-l09 LP 120-50819 N/A 120-50 LP 120-50 
5PW-110 LP 230-25821 N/A FP 230-25 LP 230-25 
5PW-lll N/A N/A FP 30-200 LP 30-200 

5PW-3OO LP 10-120082 PF 12-10 FP 10-1200 LP 10-1200 
5PW-301 LP 12-90084 PF 12-12 FP 12-950 LP 12-900 
5PW-302 LP 16-70086 PF 12-16 FP 16-750 LP 16-700 
SPW-303 LP 20-60088 N/A FP 20-600 LP 20-600 
5PW-304 LP 24-500810 PF 12-24 FP 24-500 LP 24-500 
5PW-305 LP 34-340812 PF 12-34 FP 34-340 LP 34-340 
5PW-306 LP 40-300814 N/A FP 40-300 LP 40-300 
SPW-307 LP 56-200816 PF 12-56 FP 56-200 LP 56-200 
5PW-30B LP 88-130818 N/A FP 88-130 LP88-130 
5PW-3OO LP 120-100820 N/A FP 120-100 LP 120-100 
5PW-310 LP 230-50822 N/A FP 230-50 LP 230-50 
5PW-311 N/A N/A FP 30-200 LP 30-400 

5PW-350-SlO 5TIOS12-10841 PS5/PSO 2-10 N/A STIOST 2-10 
5PW-351-S/0 5TIDST 2-12842 PS5/P50 2-12 N/A 5T/05T 2-12 
SPW-352-SlO 5T10ST 2-16843 P55/PSO 2-16 NIA 5TIOST 2-16 
5PW-353-5/0 5T/05T 2-20844 P55/P50 2-20 NIA ST/05T 2-20 
SPW-354-S/0 5T105T 2-24845 P5S/PSO 2-24 N/A ST/OST 2-24 
SPW-355-S/0 5T/OST 2-28846 P55/PSO 2-28 N/A 5T105T 2-28 
5PW-356-5/0 5T/05T 2-36847 P55/P50 2-36 N/A STIDST 2-36 
5PW-357-5/0 STIOST 2-48848 P55/PSO 2-48 NIA ST/05T 2-48 
5PW-356-SlO STIDST 2-56849 P5S/P50 2-56 NIA ST/OST 2-56 
SPW-359-S1D STIDST 2-120850 PSSlPSO 2-120 N/A ST/05T 2-120 

5PW-400-SlO ST/OST 3-1081 P5S1PSO 3-10 F/FS 10-250 ST/OST 3-10 
5PW-401-SlO ST/OST 3-1285 P5S1PSO 3-12 F/FS 12-200 STl05T 3-12 
SPW-402-S/0 ST/OST 3-1689 PSS/PSO 3-16 F/FS 16-150 ST/05T 3-16 
SPW-403-S/0 ST/05T 3-20813 PSS/PSO 3-20 F/FS 20-120 ST/OST 3-20 
5PW-404-SlO ST lOST 3-24817 

i 
PSS/PSO 3-24 F/FS 24-100 5T/05T 3-24 

SPW-405-SID ST/05T 3-28821 PSSlPSO 3-28 F/FS 28-85 ST/OST 3-28 
SPW-406-S/0 ST/OST 3-36825 PSS/PSO 3-36 F/FS 36-65 ST/OST 3-36 
SPW-407-S/0 STIDST 3-48829 PSS/P50 3-48 N/A STIOST 3-48 
5PW-408-S/0 ST/05T 3-56833 PSS/PSO 3-56 N/A ST/OST 3-56 
SPW-409-S/0 ST/OST 3-120837 PSSlPSO 3-120 NIA STIOST 3-120 

SPW-500-SlO ST/OST 4-1082 PSS/PSO 4-10 F/FS 10-600 ST/OST 4-10 
SPW-501-SlO STIOST 4-1286 PSS/PSO 4-12 F/FS 12-500 STIOST 4-12 
SPW-502-S/0 ST/OST 4-16810 PSS/PSO 4-16 F/FS 16-400 ST/OST 4-16 
SPW-503-S/0 STIOST 4-20814 PSSIPSO 4-20 F/FS 20-300 ST/OST 4-20 
SPW-504-SlO ST/OST 4-24818 PSS/PSO 4-24 F/FS 24-250 ST/OST4-24 
SPW-505-SlO ST/OST 4-28822 PSS/PSO 4-28 F/FS 28-200 ST/OST 4-28 
SPW-5OB-SID ST/OST 4-36826 PSS/PSO 4-36 F/FS 36-170 ST/OST 4-36 
SPW-507 -SID ST/OST 4-48830 PSS/PSO 4-48 N/A ST/OST 4-48 
SPW.508-S/0 ST/OST 4-56834 PSS/PSO 4-56 N/A STIOST 4-56 
SPW-509-SlO ST/OST 4-120838 PSSlPSO 4-120 N/A STIOST 4-120 

SPW-600-S/O ST/OST 5-1083 PSS/PSO 5-10 F/FS 10-1200 ST/OST 5-10 
SPW-601-S/0 ST/OST 5-1287 PSS/PSO 5-12 F/FS 12-1000 ST/OST 5-12 
SPW-602-S/0 ST/OST 5-16811 PSS/PSO 5-16 F/FS 16-600 STIOST 5-16 
SPW-603-SID ST/OST 5-20815 PSSlPSO 5-20 F/FS 20-600 STIOST 5-20 
SPW-504-S/O ST/OST 5-24819 PSS/PSO 5-24 F/FS 24-500 ST/OST 5-24 
SPW-605-S/O ST/OST 5-28823 PSSlPSO, 5-28 FIFS 26-420 ST/OST 5-28 
SPW-608-SlO ST/OST 5-38827 PSS/PSO 5-36 F/FS 36-350 STIDST 5-36 
SPW-607-S/0 ST/OST 5-48831 PSS/PSO 5-48 N/A ST/OST 5-48 
SPW-60S-SIO STIDST 5-56835 PSS/PSO 5-56 N/A STIOST 5-56 
SPW-6OO-SIO ST/OST 5-120839 PSSlPSO 5-120 N/A ST/OST 5-120 

SPW-610-SlO ST/OST 8-1084 N/A N/A StlOST 6-10 
SPW-611-SlO ST/OST 6-1288 N/A N/A ST/OST 8-12 
SPW-612-SlO ST/OST 8-16812 N/A N/A ST/OST 6-16 
SPW-613-S/0 ST/OST 6-20816 N/A N/A ST/OST 6-20 
SPW-614-S/0 STIOST 6-24820 N/A N/A ST/OST 6-24 
SPW-615-51D STIDST 6-28824 N/A N/A STIOST 6-28 
SPW-616-SlO ST/OST 6-36828 N/A N/A STIOST 6-36 
SPW-617-SlO STIDST 6-48832 N/A N/A ST/OST 6-48 
SPW-618-S/0 STIDST 6-56836 N/A N/A STIOST 6-56 
SPW-619-S/0 ST/OST 6-120840 N/A N/A STIOST 6-120 

SPW-620-SI0 STIDST 7-10851 N/A NIA ST/OST 7-10 
SPW-621-S/0 STIDST 7-12652 N/A N/A ST/OST 7-12 
SPW-622-S/0 ST/OST 7-16653 N/A N/A STIDSt 7-16 
SPW-623-SlO STIDST 7-20854 N/A N/A STIOST 7-20 
SPW-624-SlO STIDST 7-24855 N/A N/A STIDST 7-24 
SPW -625-S/0 STIOST 7-28856 NIA N/A STIOST 7-28 
SPW-628-SlO ST/OST 7-36857 N/A N/A STIOST 7-36 
SPW-627 -SID STIOST 7-48856 N/A N/A STIOST 7-48 
SPW-628-SID STIDST 7-56859 N/A N/A ST/OST 7-56 
SPW·629-SID STIDST 7-120860 N/A N/A STIDST 7-120 

N/A - To the best of our knowledge, these items are not available_ 

For manufacturers' sales offices, see yellow pages 
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The New Kid. on the Board isa Price Fighter 
Low Profile Power Transformers PIN DIMENSION 

Prem - the price 
leader in Low Pro· 
file Power 
Transformers. 

• Low profile
.660" in 2.5 VA 
design 

• ®'i\l Recognized 
Class B system* 

• Three flange 
bobbin design -
1500 VRMS High
pot 

• No electro-static 
shield needed 

Other primary and 
secondary voltages 
may be custom· 
designed to your 
specifications. 
Since 12 terminals 
are available, tap
ped primaries or 
secondaries may 
also be utilized. 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

MAGNETICS, INCORPORATED 
3521 North Chapel Hill Road 
McHenry, IL 60050 
TWX 910/642-3763 
(815) 385·2700 

A·2266 
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1. S6EC• EXTERNAL CONNECTIONS 

PARALLEL 
1·3, 2-4, 5-7, 6-8 

4~ r 87 SERIES U 2-3,6-7 

sPW SPW SPW 
050 100 300 

VA 2.5 6 12 

A 1.875 1.875 2.500 

B 1.562 1.562 2.000 

C .660 .850 1.065 

D .375 .375 . 500 

E .375 .375 .500 

F 1.600 1.600 2.000 

G .200 .200 .200 

LOW PROFILE POWER TRANSFORMERS 

115/230V 
DUAL PRIMARIES SECONDARY 

Part No. Parallel Series 
SPW·050 5V @ 500 mA 10V CT @ 250 mA 

SPW-051 6.3V @ 400 mA 12.6V CT @ 200 mA 

SPW-052 8V @ 300 mA 16V CT @ 150 mA 

SPW-053 10V @ 250 mA 20V CT @ 125 mA 

SPW-054 12V @ 200 mA 24V CT @ 100 mA 

SPW-055 17V @ 150 mA 34V CT @ 75 mA 

SPW-056 20V @ 120 mA 40V CT @ 60 mA 

SPW·057 28V @ 90 mA 56V CT @ 45 rnA 

SPW·058 44V @ 56 mA 88V CT @ 28 rnA 

SPW·059 60V @ 40 mA 120V CT @ 20 rnA 

SPW·060 115V @ 20 rnA 230V CT @ 10 rnA 

SPW·061 15V @ 170 rnA 30V CT @85 rnA 

SPW-100 5V @ 1.2A 10V CT @ 600 rnA 

SPW·101 6.3V @ 900 rnA 12.6V CT @ 450 rnA 

SPW·102 8V @ 700 mA 16V CT @ 350 rnA 

SPW·103 10V @ 600 rnA 20V CT @ 300 rnA 

SPW·104 12V @ 500 rnA 24V CT @·250 mA 

SPW·105 17V @ 340 mA 34V CT @ 170 mA 

SPW·106 20V @ 300 rnA 40V CT @ 150 mA 

SPW·107 28V @ 200 rnA 56V CT @ 100 rnA 

SPW·108 44V @ 130 rnA 88V CT @ 65 rnA 

SPW·109 60V @ 100 rnA 120V CT-@ 50 rnA 

SPW-110 115V @ 50 mA 230V CT @ 25 rnA 

SPW·111 15V@ 400 rnA 30V CT @ 200 mA 

SPW-300 5V @ 2.4A 10V CT @ 1.2A 

SPW·301 6.3V @ 1.8A 12.6V CT @ 900 rnA 

SPW-302 8V @ 1.4A 16V CT @ 700 mA 

SPW·303 10V @ 1.2A 20V CT @ 600 mA 

SPW·304 12V @ 1.0A 24V CT @ 500 mA 

SPW·305 17V @ 680 rnA 34V CT @ 340 mA 

SPW·306 20V @ 600 rnA 40V CT @ 300 mA 

SPW·307 28V @ 400 rnA 56V CT @ 200 mA 

SPW·308 44V @ 260 rnA 88V CT @ 130 rnA 

SPW·309 60V @ 200'rnA 120V CT @ 100 rnA 

SPW·310 115V @ 100 rnA 230V CT @ 50 rnA 

SPW-311. 15V @ 800 rnA 30V CT @ 400 rnA 

'Recognized under the-component program of Underwrrters Laboratory, Inc., under file 
#E85315, yellow card available upon request. 

For manufacturers' sales offices, see yellow .pages EEM 1985 



The New Kid on 
PC Power 
Transformers 

Prem - the price 
leader in PC Power 
Transformers 

• Small board 
area - P/s" 
x 11/S" in 2.4 VA 
design 

• ®'i\l Recognized 
Class B system* 

• Three flange 
bobbin design -
1500 VRMS High
pot 

'Recognized under the com
ponent program of Under
writers Laboratory, Inc., 
under file #E85315, yellow 
card available upon 
request. 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

MAGNEnCS,lNCORPORATED 
3521 North Chapel Hill Road 
McHenry, IL 60050 
TWX 910/642-3763 
(815) 385-2700 

PIN DIMENSION 
_020 X .041 

I--G---.. 

-i 
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~ 

BEVE L -F---t 

-S rr-5 

']L 
NO:. L~ 
Pins 2 & 3 Omitted 

the Board • Price Fighter IS a 
SPW·350 SPW-4QO SPW-500 SPW-eoo spw·810 SPW-620 

VA 1.1 2.4 6.0 12.0 20.0 36.0 

A 1.375 1.375 1.625 1.875 2.250 2.625 

1.125 1.125 1.312 1.5625 1.875 2.187 

C .9375 1.187 1.290 1.4375 1.410 1.562 

D .250 .250 .250 .300 .300 .400 

.250 .250 .350 .400 .400 .400 

F 1.200 1.200 1.270 1.410 1.600 1.850 

G NIA NIA 1.0625 1.250 1.50 NOTE 

.29 .20 .20 .20 .20 .20 

PC Power Transformers 

Part No. Parallel Secondaries Series Secondaries 

SPW·350-· 5V @ 220 mA lOV CT @ 110 rnA 

SPW-351- B.3V @ 180 mA 12.BV CT @ 90 mA 

SPW-352- SV @ 140 mA lBV CT @ 70 mA 

SPW-353- 10V @ 110 mA 20V CT @ 55 mA 

SPW-354- 12V @ 90 mA 24V CT @ 45 mA 

SPW·355- 14V @ 80 mA 2BV CT @ 40 mA 

SPW-35B· lBV @ 60 mA 36V CT @ 30 mA 

SPW-357· 24V @ 46 mA 4BV CT @ 23 mA 

SPW-356- 2BV @ 40 mA 56V CT @ 20 mA 

SPW-359· BOV @ 20 mA 120V CT @ 10 mA 

SPW-4OO· 5V @ 500 mA 10V CT @ 250 mA 

SPW-401- 6.3V @ 400 mA 12.6V CT @ 200 mA 

SPW-402- BV @ 300 mA 16V CT @ 150 mA 

SPW-403- 10V @ 240 mA 20V CT @ 120 mA 

SPW·404· 12V @ 200 mA 24V CT @ 100 mA 

SPW-405- 14V @ 170 mA 2BV CT @ B5 mA 

SPW·406- lBV @ 130 mA 36V CT @ 65 mA 

SPW-407- 24V @ 100 mA 4BV CT @ 50 mA 

SPW·40B- 2BV @ 90 mA 56V CT @ 45 mA 

SPW-409· 60V @ 40 mA 120V CT @ 20 mA 

SPW·5OQ- 5V @ 1.2A 10V CT @ 600 rnA . 

SPW·501· 6.3V @ 1.0A 12.6V CT @ 500 mA 

SPW·502· BV @ 800 mA lBVCT @ 400 mA 

SPW·503· 10V @ 600 mA 20V CT @ 300 mA 

SPW·504- 12V @ 500 mA 24V CT @ 250 mA 

SPW·505- 14V @ 400 mA 2BV CT @ 200 mA 

Spw·50B· lBV @ 340 mA 36V CT @ 170 mA 

SPW-507· 24V @ 250 mA 48V CT @ 125 rnA 

Spw·50B· 2BV @ 220 mA 56V CT @ 110 mA 

SPW-509- 60V @ 100 mA 120V CT @ 50 mA 

SPW-6OO- 5V @ 2.4A 10V CT @ 1.2A 

SPW·601- 6.3V @ 2.0A 12.6V CT @ 1.0A 

SPW·602· BV @ 1.6A 16V CT @ 800 mA 

SPW·603· 10V @ 1.2A 20V CT @ 600 mA 

SPW·604- 12V @ 1.0A 24V CT @ 500 mA 

SPW-605- 14V @ S40 mA 2BV CT @ 420 mA 

SPW-606- lBV @ 700 mA 36V CT @ 350 mA 

SPW-607- 24V @ 500 mA 4BV CT @ 250 mA 

SPW-6OB- 2BV @ 440 mA 56V CT @ 220 mA 

SPW-609- 80V @ 200 mA 120V CT @ 100 mA 

SPW-610- 5V @ 4.0A 10V CT @ 2.0A 

SPW-611- 6.3V @ 3.2A l2.6V CT @ 1.6A 

SPW-612- BV @ 2.5A 16V CT @ 1.25A 

SPW-613- 10V @ 2.0A 20V CT @ 1.0A 

SPW-614- 12V @ 1.6A 24V CT @ 800 mA 

SPW-615- 14V @ 1.4A 2BV CT @ 700 mA 

SPW-616- lBV@ 1.1A 36V CT @ 550 mA 

SPW-617· 24V @ 800 mA 4BV CT @ 400 mA 

SPW-61B- 2BV @ 700 mA 56V CT @ 350 mA 

SPW-619- 60V @ 320 mA 120V CT @ 160 mA 

SPW-620- 5V @ 7.2A 10V CT @ 3.6A 

SPW-621- 6.3V @ 5.7A 12.6V CT @ 2.85A 

SPW-622- BV@ 4.5A 16V CT @ 2.25A 

SPW-623- 10V @ 3.6A 20V CT @ 1.8A 

SPW-624- 12V @ 3.0A 24V CT @ 1.5A 

SPW-625- 14V @ 2.6A 2BV CT @ 1.3A 

SPW-626- lBV @ 2.0A 36V CT @ i.OA 

SPW-627- 24V @ 1.5A 4BV CT @ 750 mA 

SPW-62B· 2BV @ 1.3A 56V CT @ 650 mA 

SPW-629- 60V @ 600 mA 120V CT @ 300 mA 

'Prlmary Voltage - S (115V) NOTE: 4 corner mounting holes 2.187 x 1_750 centers 
- D (115/230V) clearance for 116 screw on SPW-620 series_ 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2267 



Custom Transformers 
AT STANDARD PRICES 
For Your Switching Power Supplies 
RL1287 

The driver, interstage, and inverter transformers in all 
switching power supplies should be custom designed by experts. 
If they'rl! not, they're apt to be overrated, bulky, and difficult to 
manufacture. 

Custom design, however, is usually expensive. And takes 
time. 

That's why we developed the Renco SC&B (Standard Core & 
Bobbin) System, which enables us to give you custom 
transformers at the prices you'd pay for standards. And deliver ' 
them almost as fast as we deliver our standard products. 

After extensive research, we selected six standard ferrite" E" 
cores which are good for most applications at all popular 
switching frequencies; and glass filled nylon bobbins, which 
have excellent rigidity and high temperature performance, and 
can easily be mounted on printed circuit boards. 

~ Recognized under the Component PrOgram of 
~ Underwriters Laboratories Inc. Insulation Class B 

With these cores and bobbins we can custom-design your 
transformers, and normally ship prototypes to you within ten 
days. Since we always have large stocks of cores and bobbins on 
hand, you'll get fast delivery on your complete order. And since 
we buy in volume, you're never charged a premium, even for 
small quantity orders. 

And your transformers are wound on custom engineered 
equipment that ensures conformance to reqUirements. 

Other companies have copied this system. But none offer 
nearly as much engineering assistance as we do. All you have to 
do is give us your bare specs, and we'll translate them into 
transformers. 

And none have nearly as much experience as we do. We've 
been exclusively engaged in the design and manufacture of coil 
wound products for over 30 years. So when you come to us you 
can be certain that your transformers will be exactly right for your 
application. 

Just call our Engineering Hotline (800-645-5828 outside of 
New York State; in New York, call 516-586-5566) and tell us 
your requirements. Note: a small charge may ba required on 
some designs. 

RL-1287-6 not shown in photo. 

STYLE NUMBER TYPICAL DIMENSIONS TERMINAL 

A B' C D E F NO. SIZE 

RL-1287-1 .515 .200 .660 .650 .175 .780 8" .02550. 
RL-1287-2 .630 .200 .830 .770 .175 1.030 10" .02550. 
RL-1287-3 .800 .200 .915 1.140 .175 1.375 12" , .02550. 
RL-1287-4 1.000 .200 1.050 1.325 .375 1.700 14 .02550. 
RL-1287-5 1.100 .300 1.300 1.700 .185 2.000 12" .02550. 
RL-1287-6 1.300 .300 1.500 2.000 .250 2.300 12" .02550. 

All DimenSIOns In Inches 
DESIGN NOTES: 

"Pin 1 - 2 spaCing IS less for polarity 

1 - Primary to secondary isolation 1500V RMSMin. 3· Encapsulation available. 5 - Higher isolation voltages available. 
2 - All design!! meet Class B requirements (13O"C). 4 - Winding to core isolation 2500V RMS Min. 6 - Higher temperature classes available. 

For manufacturers' sales offices, see yellow pages 



FREE SAMPLES! 
ENGINEERING HOTLINE! 
LARGE·ORDER TREATMENT FOR SMALL ORI;)ERS! 
These are the kinds of services that have helped us become probably 
the leading firm exclusively in the business of making coil-wound products. 

FREE 
SAMPLES 
just for the 
asking .. 

Think you could use any of the 
chokes described on pages 
A·1274-A·1276? Then call our 
TOLL-FREE engineering Hot-Line 
(800-645-5828 outside of New York 
State; in New York State call 
516-586-5566) and tell us your 
specs - and we'll send you a free 
sample. If your specs hit squarely 
on one of our standards (and since 
our line has 1428 standard values, 
they frequently do), we'll ship out 
your sample the same day. 

If your specs do not exactly match 
any of our standards - in fact, 
even if they're nowhere near any 
of our standards - give us a call and 
we'll make up a custom sample. We 
have a special prototype and sam
pling laboratory that does nothing 
but make up custom samples. So 
unless you need something excep
tionally complex, we'll ship your 
sample within 10 days. 

EEM 1985 

Our Engineering 
Hotline 
is for you! 

800-
645-
5828 

Please feel free to use it even if you 
have rio intention of giving us an 
order. 

Use it if, for example, you're having 
any kind of problem with any coil 
wound product - ours or anyone 
else's. We have, after all, been 
making chokes, inductors, toroids, 
and transformers for 29 years now, so 
we have considerable expertise in that 
line. When you call the Hotline you'll 
be talking to an expert who won't try 
to sell you a thing. He'll just be 
helping you work out a solution to 
your problem, and if that solution 
involves a competitor's product, 
that's fine, too! 

Even if you don't have a problem; 
even if there's just something you'd 
like to know about magnetics; or if 
there's something you'd like to tell us 
- we'd be delighted to hear from 
you. We actually established the 
Hotline because we've found, over the 
years, that a vital factor in our growth 
has been the continuous exchange of 
ideas with engineers who are using 
chokes and transformers. 

Small orders 
get large order 
treatment. 

Don't hesitate to call us even if you 
only want to order a few chokes or 
transformers. You'll get the same 
attention - and your order will go out 
just as fast - as if you were ordering 
thousands. 

The reason is that we have a 
separate; completely independent 
small order department, staffed with 
people who are capable of handling 
orders for just about any kind of coil
wound product. If you order any of 
our standard products, our small 
order people gO-into the stockroom, 
take your order off the shelf, and ship 
it out. And if it's a special, they'll 
make it themselves; np matter how 
complex or unusual it may be. 

They're really a little factory within a 
factory. They can read drawings. They 
have the machines and equipment 
they need to do their own winding, 
soldering, and testing (and years of 
experience in using them). When they 
finish your order all they have to do is 
bring your finished parts to QC for a 
final AQL, and ship it out. 

And because we're set up this way, 
you don't have to pay a penalty for 
ordering small! 

For manufacturers' sales offices, see yellow pages A·2269 
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5600 TRANSFORMERS 

SH8CiYO 
INTERNATIONAL CORPORATION 

UL 1411 RECOGNIZED' POWER TRANSFORMERS - The products Illustrated and listed are only a small 
, represen.tatlon of the full range of'items available. 

POWER TRANSFORMER CORE SIZES RANGE FROM EI·28 TO EI·86 AND ARE UL APPROVED TO STANDARD 1411. TRAN~ 
FORMERS ARE ALSO AVAILABLE, TO CSA, SAA, VDE, BSI AND THIRTEEN UI., STANDARDS. CUSTOM DESIGNED POWER 
TRANSFORMERS ARE ALSO AVArLABLE TO YOUR SPECIFICATIONS. UL CATALOG NUMBERS WILL BE ASSIGNED TO CUSTOM 
TRANSFORMERS FALLING WITHIN UL RANGES. GROUP 1, 3,5,7,9,11 NON·HAZARDOUS OUTPUT, GROUP 2, 4, 6, 8, 10, 12 
HAZARDOUS OUTPUT. 

Prl: 
No. No. 

Schematic of Prl· Schematic of 
Cat. mary Diagram Sec Total Cat. mary Diagram Sec Total 
No. Inp'ut ond· Output Bobbin Type of Enclo· Connec· No. Input ond· Output Bobbin Type of Enela· Connee· 

Sirle. (V) Pri. Sec. ary VA Material Mounting sure tlons Series (V) Prl. Sec. ary VA Material Mounting sure tlons 
28·1 120/240 A-F 1-21 1-4 0.4 Min. Nylon 56 Channel With UL 28-7 120/240 A-F 1-21 1-4 0.5 Min. Nylon 66 Channel None UL 
35-1 120/240 A-F 1-21 1-4 or PBT Frame Endbell Recognized 35-7 120/240 A-F 1-21 1-4 or PBT Frame or Recognlied 
41-1 120/240 A-F 1-21 1-4 or AWM 

41-7 120/240 A-F 1-21 1-4 
PCB AWM or 

Phenolic Terminals 
48-1 120/240 A-F 1-21 1-4 9.54 Max. 48-7 120/240 A-F 1-21 1-4 5.1 Max. or Pins 
28·2 120/240 A-F 1-21 1-4 0.4 Min. Nylon 66 'Channel With UL 

28-8 120/240 A-F 1-21 1-4 0.5 Min. Nylon 66 Channel None UL 35-2 120/240 A-F 1-21 1-4 or PBT Frame Endbell Recognized 
or AWM 35-8 1201240 A-F 1-21 1-4 or PBT Frame or Recognized 

41-2 120/240 A-F 1-21 1-4 Phenolic 41-8 120/240 A-F 1-21 1-4 
PCB AWM or 

48-2 120/240 A-F 1-21 1-4 13.2 Max. Terminals 

54-2 120/240 A-F 1-21 1-4 8.0 Min. Phenolic Channel With UL 
48·8 120/240 A-F 1-21 1-4 or Pins 

57-2 120/240 A-F 1-21 1-4 Frame Endbeli Recognized 54-8 120/240 A-F 1-21 1-4 
AWM 57-8 120/240 A-F 1-21 1-4 14 Max. 60-2 120/240 A-F 1-21 1·4 

66·2 120/240 A·F 1-21 1·4 28·9 120/240 A-F 1·21 1-4 0.5 Min. Nylon 66 Channel With UL 
70·2 120/240 A-F 1-21 1-4 35·9 120/240 A·F 1·21 1·4 or PBT Frame Endbell Recognized 

86·2 120/240 A·F 1-21 1·4 100 Max. 41·9 120/240 A-F 1·21 1-4 
AWM 

28-3 120/240 A·F 1-21 1-4 0.5 Min. Nylon 66 Channel Without UL 48·9 120/240 A·F 1·21 1-4 5.1 Max. 
35·3 120/240 A·F 1-21 1-4 or PBT Frame or Endbell Recognized 

41-3 120/240 A-F 1-21 1-4 
or PCB Mtg. AWM or 28-10 120/240 A-F 1-21 1-4 0.5 Min. Nylon 66 Optional With UL 
Phenolic Terminals 35-10 120/240 A-F 1-21 1-4 or PBT Channel Endbell Recognized 

48·3 120/240 A-F 1-21 1-4 5.0 Max. or Pins or Frame AWM 
28-4 120/240 A-F 1-21 1-4 0.5 Min. Nylon 66 Channel Without UL 

41-10 120/240 A-F 1-21 1-4 Phenolic 

35-4 120/240 A-F 1-21 1-4 or PBT Frame or Endbell Recognized 48'10 1201240 A-F 1-21 1-4 
PCB Mtg. AWM or 54-10 120/240 A-F 1-21 1-4 41-4 120/240 A-F 1-21 1-4 

or 
Phenolic Terminals 57-10 120/240 A-F 1-21 1-4 14 Max. 48-4 120/240 A-F 1-21 1-4 or Pins 

54-4 120/240 A-F· 1-21 1·4 28-11 120/240 A-D 1~3A 1-2 0.5 Min. Nylon 66 PCB None Pins 
57-4 120/240 A-F 1-21 1-4 30 Max. 35-11 120/240 A-D 1-3A 1-2 or PBT 

35-5 120/240 A-D 1-3A 1-2 0.6 VA Nylon 66 PCB None Pins 41-11 120/240 A-D l-aA 1-2 5.0 Max. 
41-5 120/240 A-D 1-3A 1-2 or PBT 
48-5 120/240 A-D 1-3A 1-2 5.1 VA' 28-12 120/240 A-D 1-3A 1-2 0.5 Min: Nylon 66 fCB None Pins 

35-6 120/240 A-D 1-3A 1-2 0.6 Min. Nylon 66 PCB None Pins 35-12 120/240 A-D 1-3A 1-2 or PBT 

41-6 120/240 A-D 1-3A 1-2 or PBT 41-12 120/240 A-D 1-3A 1-2 

48-6 120/240 A-D 1-3A 1-2 9.0 Max. 48-12 120/240 A-D 1-3A 1-2 9.0 Max. 

UL RECOGNIZED DOUBLE PROTECTION POWER TRANSFORMERS 
TRANSFORMERS CONFORM WITH UL 1411 SEVEN (7) HOURS CONSTRUCTION AND ABNORMAL TEST REQUIREMENTS. 
3500 V DIELECTRIC TEST VOLTAGE. 

Cat. PrJ. Schematic Cold Resistance Sec.l Sec. 2 Core Size 
No. Volt- Diagram (Ohms) Rating Rating (mm) 

S.ri.s age Prl. Sec. . PrJ. Sec. 1 Sec. 2 A V O.C.V. A V O.C.V. I. w H 
28-A 120 A 2 29.7 1.7 0.79 0.36 19.95 20.95 0.4 9.55 10.03 76.2 63.5 13 
28-B 120 A 2 29.7 . 1.7 0.79 0.58 20.0 21.8 0.115 9.48 9.8 76.2 63.5 13 
Z8-C 120 A 2 22.3 0.73 0.86 1.0 20.3 22.1 0.38 10.3 11.1 76.2 63.5 15 

70.7 VOLT, 25 VOLT LINE MATCHING TRANSFORMERS 
Max. Primary Secondary Dimensions mm 

Mod.1 Power Impedance Impedance Core Line 
No. Level Ohms Ohms Size A S C 0 E Volts 

8H-39A 4W 40K/20K/l0K/5K/2.5K{1.25K 8 EI-41 x 17 43.5 35.5 19.5 50.8 62 70.7 
SH-39B 4W 5K/2.5K/l.25K/625/312/156 8 EI-41 x 17 43.5 35.5 19.5 50.8 62 25.0 
SH-39C 2W 40K/20K/l0K/5K/2.5K 8 EI-48 x 18 51.0 42.5 19.8 60.0 70 70.7 
SH·39D 4W 20K/l0K/5K/2.5K/l.25K 8 EI-48 x 18 51.0 42.5 19.8 60.0 70 70.7 
SH-39E 16W 2.5K/l.25K/6.25/312 8 EI-66 x 22 69.0 58.9 25.0 79,5 95 70.7 
SH-39F 16W 312/126178139 8 EI-66 x 22 69.0 58,9 25.0 79.5 95 25.0 
SH·398 4W 40K/20K/l OK/5K/2.5K/l.25~ 8 EI-48 x 13 51.0 42.5 15.0 60.0 .72 70.0 

DC Impedance Ohms Insertion Dimensions mm 
Mod.1 Core Frequency Sias Loss 

No. Size Response rnA Primary Secondary at 1 KHz A S C 0 E F 
SH-32 EI-25.4 x 10 300-3500Hz 45 430 Min. 600 ldB Max. 26.5 20 23 12.5 20 • 3.5 

+3dS 700 Max. 
SH-38 EI-19 x 17 300-3500Hz 600±10% 600 ldB Max. 19.5 15.5 15.5 9.0 13 

+3dS 
SH-39A EI-19 x 5 300-3500Hz 9OO±10>% 900 1dB Max. 19.5 17.8 18 9.0 13 

+3dS 
SH;39B EI-25.4 x 6.7 300-3500Hz 

+3dB 
500 ±10% 500 1.5dB Max, 26 22 20 13 19 

SH-39C EI·19 x 5 300-3000 Hz 30 600 ±10% 600 1.5dB Max. 19.5 15.5 15.5 9.0 11 
±3dB 

SH-39D EI-35 x 12 300-3500Hz .100 6oo±10% 600 1.5dB Max. 36.5 31.5 33.0 12 25 4 
±3dB I 

SH-39E EI-24 x 7 aOO-3500Hz 60 600 ±10% 600 1.5dB Max. 2p.5 19.5 19.5 9.5 18.5 2.5 
+3dS· 

SH·4O EI-19 x 5 aOO-3500Hz 600±10% 600 
+3dB 

1dS Max. 19.5 15.5 15.5 9.0 11 

PRIMARY 
SCHEMATIC 
DIAGRAMS 

SECONDARY 
SCHEMATIC 
DIAGRAMS 

ALL DIMENSiONS ARE SHOWN IN METRIC 

A'2270 For manufacturers' sales offices, see ye"owpages EEM 1985 
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~ 
INTERNATIONAL CORPORATION 

TRANSFORMERS 
DEPT. EM, 287 NORTHERN BOULEVARD 
GREAT NECK, NEW YORK 11021 
(516) 466-0911 
CABLE: "SHOGYONEWYORK" 
TELEX: 12218 + 4758024 
FAX: (516) 466-0922 

UL/CSA APPROVED PLUG-IN TRANSFORMERS 

5600 

The plug-in transformers listed here represent only a small selection 
from our full line of transformers. Any input/output voltage and current ratings 
may be ordered. A wide variety of terminations, mating connectors and jacks 

as well as custom designs to your specifications are also available. Please 
see our section in EEM on Connectors and Terminals. 

Approval 
Model No. Input Rating Output Rating Output Cord Type End Use Marking Terms UL eSA 

058-0 120V 60Hz 19W 16.2VAC 995mA UL x T/CSA P x T AWG #20 Class 2 Transformer • 
058-P 120V 60Hz 19W 16.2VAC 995mA UL x T/CSA P x T AWG #20 Class 2 Transformer • 
SH-A1 120V 60Hz 5W 17VIlC 1.5VA UL 246S AWG #24 Class 2 Transformer • 
SH-A2 120V 60Hz lOW 12VAC 600mA PVC Insulation AWG #24 Power Supply for Vse With Receiver • 

UL 1310 APPROVED DIRECT PLUG-IN POWER SUPPLY 
FOR USE WITH CALCULATORS, CLOCKS, COMPUTERS, TV, RECEIVERS, RADIOS, CASSETTE RECORDERS ETC_ 

Model SH-35A 8H-358 8H-35C 8H-350 SH-35E 8H-35F 8H-356 SH-35H SH-35J SH-35K 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rating 3VDC 100mA 3VDC 200mA 3VDC 300 mA 3VDC 400mA 3VDC 500mA 3VDC 600mA 3VDC 700mA 3VDC SOOmA 3VDC 900mA 3VDC 1 Amp 
Output Watt. 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7 3.0 

Model SH-35Al SH-3581 SH-35C1 SH-3501 SH-35E1 SH-35F1 SH-3561 SH-35Hl SH-35J1 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rating 4.5VDC 100mA 4.5VDC 200mA 4.5VDC 300mA 4.5VDC 400mA 4.5VDC 500mA 4.5VDC 600mA 6VDC 100mA 6VDC 200mA 6VDC 300mA 
Output Watt. 0.45 0.9 1.35 1.8 2.25 2.7 0.6 1.2 l.S 

Model SH-35A2 8H-3582 SH-35C2 SH-3502 SH-35E2 SH-35F2 SH-3562 8H-35H2 SH-35J2 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz .50/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rating SVDC 400mA 6VDC 500mA 7.SVDC 100mA 7.SVDC 200mA 7.5VDC 300mA 7.SVDC 400mA SVDC 200mA SVDC 300mA 9VDC 100mA 
Output Watt. 2.4 3.0 0.75 1.5 2.25 3.0 1.6 2.4 0.9 

Model SH-35A3 SH-3583 SH-35C3 SH-3503 SH-35E3 SH-35F3 SH-3503 SH-35H3 SH.-35J3 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rating 9VDC 200mA 9VDC 300mA 12VDC 100mA 12VDC 200mA ISVDC 100mA 15VDC 200mA ISVDC 100mA 21VDC 100mA 24VDC 100mA 
Output Walt. I.S 2.7 1.2 2.4 1.5 3.0 1.8 2.1 '2.4 

Modal SH-41A S.H-418 410407 SH-410 SH-41E SH-41F SH-416 SH-41H SH-41J SH-41K SH-41L 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz SO/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 50/60Hz SO/60Hz 

Output Rating 4.5VDC 500mA 4.5VDC 600mA 4.5VDC 700mA 4.SVDC SOOmA 4.5VDC 900mA 4.5VDC lAmp 6VDC 500mA 6VDC 600mA 6VDC 700mA 6VDC SOOmA 6VDC 900mA 
Output Watt. 2.25 2.7 3.15 3.6 4.05 4.5 3.0 3.6 4.2 4.S 5.4 

Modal SH-41A1 SH-4181 SH-41Cl SH-4101 SH-41El SH-41F1 SH-4101 SH-41Hl SH-41Jl SH-41Kl SH-41L1 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
50/60Hz 50/60Hz SO/60Hz 50/60Hz SO/60Hz SO/60Hz 50/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rati ng 7VDC lAmp 7.5VDC 500mA 7.5VDC 600mA 7.5VDC 700mA 7.5VDC aOOmA 9VDC 300mA 9VDC 400mA 9VDC 500mA 9VDC 600mA 12VDC 300mA 12VDC 400mA 
Output Watt. 6.0 3.75 4.5 5.25 6.0 2.7 3.6 4.5 5.4 3.6 4.S 

Modal SH-41A2 SH-4182 SH-41C2 SH-4102 SH-41E2 SH-41F2 SH-4102 SH-41H2 SH-41J2 SH-41K2 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
50/60Hz SO/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz 50/60Hz 50/60Hz SO/60Hz SO/60Hz 

Output Rating 12VDC 500mA 15VDC 200mA 15VDC 300mA 15VDC 400mA ISVDC 200mA lBVDC 300mA 21VDG 100mA 21VDC 200mA 24VOC l00mA 24VDC 200mA 
Output Watt. 6.0 3.0 4.5 6.0 3.6 5.4 2.1 4.2 2.4 4.S 

Modal SH-48A SH-488 SH-48C SH-480 SH-48E SH-4SF SH-48G SH-48H SH-4SJ SH-48K SH-48L 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 50/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rating 6VDC 900mA 6VDC lAmp 6VDC1.2Amp 6VDC 1.5Amp 7.5VDC SOOmA 7.5VDC 900mA 7.5VDC lAmp 7.5VDC 1.2Amp 7.5VDC 1.4Amp 7.5VDC 1.SAmp 7.5VDC 1.7Amp 
Output Watt. 5.4 6.0 7.2 9.0 6.0 6.75 7.5 9.0 10.5 11.25 12.75 

Model SH-48A1 8H-4881 SH-481C SH-4801 SH-48E1 8H-48F1 SH-4861 SH-4SHI SH-4SJ1 SH-48K1 SH-48Ll 

Input . 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz SO/60Hz 50/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rating 9VDC 600mA 9VDC 700mA 9VDC aOOmA 9VDC 900mA 9VDC lAmp 9VDC1.2Amp 9VDC I.4Amp 12VDC 500mA 12VDC 700mA 12VDC aoOmA 12VDC 900mA 
Output Watt. 5.4 6.3 7.2 \ S.1 9.0 10.S 12.6 6.0 8.4 9.6 10.S 

Modal SH-4BA2 SH-4S82 SH-4BC2 SH-4B02 SH-48E2 SH-48F2 SH-48G2 SH-4BH2 SH-4SJ2 SH-4BK2 SH-48L2 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
50/60Hz SO/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz 5O/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Rating 12VDC lAmp 15VDC 400mA 15VDC 500mA 15VDC 600mA 15VDC 700mA 15VDC SOOmA 15VDC 900mA 16VDC 400mA 16VDC 500mA 16VDC 600mA 16VDC 700mA 
Output Watt. 12.0 6.0 7.5 9.0 10.5 12.0 13.5 6.4 8.0 9.6 11.2 

Model SH-4BA3 SH-4883 SH-4BC3 SH-4B03 SH-4BE3 SH-48F3 SH-4BG3 8H-4SH3 8H-4SJ3 SH-4SK3 SH-48L3 

Input 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 120V 
SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz ,SO/60Hz 5.0/60Hz SO/60Hz 

Output Rating 16VDC BOOmA 16VDC 900mA lSVDC 300mA laVDC 400mA lSVDC 500mA lBVDC 600mA 1 BVDC 700mA lBVDC BOOmA 20VDC 400mA 20VDC 500mA 20VDC 600mA 
Output Watt. 12.S 14.4 5.4 7.2 9.0 10.8 12.6 14.4 S.O 10.0 12.0 

Model SH'4BA4 SH-4884 SH-48C4 SH-4S04 SH-48E4 SH-48F4 SH-4864 SH-48H4 SH-4SJ4 SH-48K4 

Input 120V 120V 120V 120V 120V 120V 120V 120V . 120V 120V 
SO/60Hz SO/60Hz SO/60Hz 50/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz SO/60Hz 

Output Ratl ng 21VDC'300mA 21VDC 400mA 21VDC 500mA 21VDC 600mA 24VDC 300mA 24VDC 400mA 24VDC 500mA 24VDC 600mA 12VDC 600mA 20VDC 700mA 
Output Watt. 6.3 8.4 10.5 12.6 7.2 9.6 12.6 14.4 7.2 14.0 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2271 

c· 



5600 TRANSFORMERS 5600 

THE SIGNAl. WAY 
OF DOING BUSINESS 

PRONTO 48-Hour Shipment 
We have long recognized that, 
in most instances, engineers 
and buyers need immediate 
delivery of transformers and 
chokes. To meet this challenge, 
Signal maintains an extensive 
inventory of every item in this 
catalog - over 1,000 different 
transformers and chokes. More 
importantly, we're dedicated to 
shipping out each and every 
order (moderate quantities) with
in 48 hours: and we can usually 
fill your entire order. We call this 
service "PRONTO ." 
Last year we shipped over 
10,000 such orders and we 
didn't disappoint anyone. 
How and Why We Are 
Able to Maintain Our 
Low Price Policy 
At Signal, we sell direct. 
There are no salesmen or 
distributors-- no middlemen, no 
extra mark-ups. We pass the 
savings on to you. We answer 
your questions directly. There is 
no chance of misinterpretation 
and you get fast, accurate 
answers. We maintcrin larger 
inventories than any distribu
tors could. We're able to react to 
your order requirements more 
quickly and efficiently. These 

savings have enabled us to 
install modern machinery, 
specify better materials and 
continuously invest in new R & 

. D. In this manner, our prices are 
kept as low as possible. We both 

from this policy . 
Advanced Technology 
and hmovation . 
Signal has always been the 
leader in recognizing future 
trends in the industry. And have 
successfully pione~red the de
velopment of revolutionary new 
products such as: 
• SPLIT ITRAN@ Split bobbin 
PC Board Transformers featuring 
non -concentric winding.s 
.FLATHEAD@ Low profile, 
split bobbin designs for low height 
and closer board stacking 
.2-4-1 Series Lower costl 
more efficient power transformers 
All of these have subsequently 
become bldustry standards. 
Now we are pleased· and 
proud to announce two new 
series of transformers designed 
to meet all international standards 
as well as the new, emerging 
generation of UL standards. 
Our ONE-4-ALI.:M Series uses 
dual bobbins and an insulating 
shroud to meet international 
standards. It withstands a 4,000 
VRMS test voltage and gives even 
better isolation and performance 
than our previous split bobbin 
types. At lower cost. 
The same principle has been ex
tended to our MORE-4-LESSTM 
line featured on the opposite page. 
Our FLATHEAD Series has 
been expanded to higher power 
levels to accommodate the 
demand for higher PC board 
power densities. 
All of this is renewed confirmation 
of Signal's leadership in setting 
the standards for .the entireelec
tronic,transfonrer industry. 

Custom Requirements 
Are Welcome 
We also recognize that no mat
ter how hard we try, it is impos
sible to anticipate everyone's 
needs. Therefore, we are 
eager to discuss and evaluate 
your transformer and choke 
requirements. If we can't 
recommend a standard product 
that will do the job and save you 
money and time, we'll gladly 
quote on your requirement. 
Many times all that is needed 
is a modification of one of 
our standards. Again, you will 
get consistently high quality 
and very competitive prices, 
whether your order is for 10 
or 10,000 pieces. 
We don't have anyone out in the 
field telling you how good we 
are. We have to prove it to you 
by deed. Thank you for con
sidering Signal. 

CONTENTS (See Following Pages) 
New International Series with Lower 

Cost & Better Performance 
More-1-Less f> High Power 
One-4-Allf> International 
P.C. Board Power Transformer 

SPLIT /TRANf> - High Isolation 
FLATHEADf> - Low Profile 
Standard Miniature 

Lightweight/Low-Cost Small Power 
Transformers (2-4-1" Series) 

Rectifier Power Transformers 
Chokes 

Filter 
Dual 

Step-down Auto Transformers 
Industrial Grade Power 

Isolation Transformers 
Transformers for Triple-Output 

Regulated DC S~pplies 

500 BayviewAve., Inwood, NY 11696 
Telephone: (516) 239-5777 

An 11nsilco Company 
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5600 TRANSFORMERS 5600 

GET MUCH MORE PERFORMANCE IN LESS SPACE WITH 
more-4-less™ high power transformers 

Part Number* 
115V 230V 

Nominal Nominal 
M4L-1-3 M4L-2-3 

Shrouded 
Terminal Block 

(Meets all standards) 

'A"(O.25) QUICK-CONNECT 
TERMINAL FOR 
300/600VA SIZES 
SCREW TYPE TERMINALS 
FOR 1000VA SIZE 

CLEARANCE SLOT (4) 
FOR MTG SCREW 

Secondary 
RMS 

VA Rating 
300 115V @ 2.SA 

L 
3112 

W 
30/8 

Signal's M4L Line Is designed with the 
following "ingredients": 
• Grain-Oriented Low Loss, High . 
Saturation Steel 
• High Temperature Magnet Wire 
• Dual High Temperature Bobbins & 
Insulating Shroud . 
• Rugged Dual Terminals (Screw or 
Quick-Connect) that have international 
approvals (VDE, IEC, etc.) AND 
• Superior Electrical & Manufacturing 
Engineering to meet UL, CSA, VDE, IEC 
and all International standards. 

Which accomplish further savings by: 
• Reducing the amount of steel and cop
per required for a given power rating 
• Eliminating hand applied tapes, pads or 
cross-over insulation 
• Reducing winding & lead terminating 
time. 

All of which leads to more: 
• Efficiency 
.Isolation (4000v RMS TEST) 
.Safety Standards (designed to meet 
UL, VDE, IEC, etc.) 
AND Approximately 1,/3 less space & 
weight. Hence, we call it the More-4-Less 
Series. 

H A 
30/4 11/8 

11',1.1 1141.·1 
125V 

115V 

105V -

50/60 Hz 
OV .. 

PRIMARY 

rv
~ 

SECONDARY 

11"1.11141.-2 
250 V 

230V ... 

210 V .. 

50/60 Hz 
OV -

PRIMARY 

B C 
% 3Ye 

rv
~ 

SECONDARY 

Mtg. 
ML MW 
2112 3Ye 

Mtg. 
Screw Lb •• 
#10 7.0 

M4L-1-S M4L-2-S SOO 115V @ 5.2A 3% 410/111 4112 10/,,1 0/4 30/4 3 4YlI1 #10 14.3 
M4L-1-10 M4L-2-10 1000 115V @ 8.7A 5% 50/8 5Y4 1112 % 4% 3Y2 4 1Y18 Y4 22.0 

*Less expensive versions with wire leads that do not meet VOE are available on special order. 

Always in Stock - "TH E PRONTO 
CHALLENGE": - We ship your 

prototypes (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep. Dept EM, 500 Bayview Ave. Inwood, NY 11696 

Telephone: (516) 239·5777 

An 11nsi1co Company 

EEM 1985 For manufacturers' sales offices, see yellow pages A'2273 
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PC BOARD 
TYPE 

Part No. VA 
(Size' 

14A-2.5-10 2.5 
14A-5.D-l0 5.0 
14A-l0-l0 10.0 
14A-20-10 20.0 
14A-30-10 30.0 
14A-56-10 56.0 
14A-2.5-12 2.5 
14A-5.0-12 5.0 
14A-l0-12 10.0 
14A-20-12 20.0 
14A-30.-12 30.0 
14A-56-12 56.0 

TRANSFORMERS 5600 

one-4-aII™ international 
DESIGNED TO MEETUL, VDE, lEe, CSA AND 

COST & BEITER PERFORMAN'CE THAN 

Secondary RMS Rating 
Sarle. ",aralle' 

10V C.T. @ 0.25A 5V @ 0.5A 
lOV C.T. @ 0.5A 5V·@ 1.0A 
10V C.T. @ 1.0A 5V @ 2.0A 
10V C.T. @ 2.0A 5V @ 4.0A 
10V C.T. @ 3.0A 5V @ 6.0A 
lOV C.T. @ 5.6A 5V @ l'.2A 

111.6VC.T. @ 0.2A 6.3V @ 0.4A 
12.6VC.T. @ 0.4A 6.3V @ O.BA 
12.6V C.T. @ O.BA 6.3V @ 1.6A 
12.6VC.T. @ 1.6A 6.3V @ 3.2A 
12.6VC,T. @ 2.4A 6.3V @ 4.iiA 
12.6VC.T. @ 4.4A 6.3V @ B.8A 

Signal's International Series of,transformers is designed and constructed 
to meet all U.S. and international standards such·as UL, VDE, IEC and CSA 
This is accomplished by two factors: 

1. The dual bobbin construction including an overall insulating shroud as 
indicated in the exploded view of constructional details. 

2. The use of highly stable, high temperature material which more than 
meets UL flammability requirements. 

The insulation system results in very high isolation between primary and 
secondary windings and from either to the core (or ground). Hlpot Test Is 
4000v RMS. The dual bobbin non-concentric deSign reduces capacitance 
and eliminates the need for an electrostatic-shield. 

These parts are available in both PC Board and Chassis Mount types 
from 2.5 to 175 va. Coil winding and wire termination are simplified by the 
bobbin construction and the method of winding. The dual windings are 
wound "bifilar" so that all anchor and InsulatIng tapes are elimInated. 

Also, since the windings are electrically balanced, there are no primary cir
culating currents and, if the secondaries are series-connected for a FWCT 
rectifier, the balance makes filtering easier. 

The bobbin wall slots allow forall leads to be brought out of the winding 
area for termination_ As a result, all wIre crossovers and InsulatIng pads 
are elimInated. The insulating shroud positions both bobbins accuratelyfor 
core stacking and also provides the barriersforthe4000v RMS Test Voltage. 

These design improvements lower manufacturing costs. As a result, the 
series Is truly universal and can be sold at lower prices than previous "split 
bobbin" and "PC· types. ' . 

AgaIn, SIgnal is there first - with the best - and at lower cost. 

c: .6~ 115 V 
50{60 Hz 

4 • 

115 V 
, 14A-2.5-16 2.5 16VC.T. @ 0.15A BV @ 0.3A 3~ 50{60 Hz C 10 

PRIMARIES ARE DESIGNED TO 
BE USED. SIMULTANEOUSLY. 
SECONDARIES ARE DESIGNED 
TO BE USED SIMULTANEOUSLY. 
THAT IS, THEY MUST BE USED 
EITHER SERIES OR PARALLEL 
CONNECTED (AS ONE 
WINDING). 14A-5.0-16 '5.0 16VC.T. @ 0.31A 

14A-l0-16 10.0 16V C.T. @ 0.62A 
14A-20-16 20.0 16V C.T. @ 1.25A 
14A-30-16 30.0 16Ve.T. @ 1.9A 
14A-56-16 56.0 16\1 C.T. @ 3.51\ 
14A-2.5-20 2.5 20V C.T. @ 0.12A 
14A-5.0-20 5.0 20V C.T. @ 0.25A 
14A-l0-20 10.0 20V C.T. @ 0.5A 
14A-20-20' 20.0 20V C.T. @ 1.0A 
14A-30-20 30.0 20VC.T. @ 1.5A 
14A-56-20 56.0 20V C.T. @ 2.8A 
14A-2.5-24 2.5 24VC.T. @ O.lA 
14A-5.0-24 5.0 24VC.T, @ 0.21A 
14A-l0-24 10.0 24V C.T. @ 0.42A 
14A-2D-24 20.0 24V C.T, @ .0.B3A 
14A-30,24 30.0 24V C.T. @ 1.25A 
14A-56-24 56.0 24V C.T. @ 2.33A 
14A-2.5-28 2.5 28V C.T. @ 0.09A 
14A-5.0-28 5.0 2BVC.T. @ O.lBA 
14A-l0-28 10.0 2BV C.T. @ 0.36A 
14A-2D-2B 20.0 2BV C.T. @ 0.72A 
14A-30-2B 30.0' 2BV C.T. @ 1.0BA 
14A-56-2B 56.0 2BV C.T. @ 2.0A 
14A-2.5-36 2.5 36VC.T. @ 0.07A 
14A-5.0-36 5.0 36VC.T. @ 0:14A 
14A-1D-36 10.0 36V C.T. @ 0.2BA 
14A-20-36 20.0 36V C.T. @ 0.56A 
14A-30-36 30.0 36V C.T. @ 0.B2A 
14A-56-36 5B.0 36V C.T. @ 1.66A 

DImensIons 
VA L W H 
".0 ~: 

,,.,. ,,. 
5.0 1¥ .. 1% 

10.0 H. 1 "". 1% 
2<i.O 2'1. 17/a I'lli 
30.0 2'110 20/1. 1 '1'1. 
58.0 3 2'12 1'0/10 

BV @ 0.B2A 
BV @ 1.25A 
BV @ 2.5A 
BV @ 3.BA 
8V @ 7.0A 

10V @ 0.24A 
10V @ 0.5A 
10V @ 1.0A 
10V @ 2.0A 
10V @ 3.0A 
10V @ 5.6A 
12V @ 0,2A 
12V @ 0.42A 
12V @ 0.84A 
12V @ 1.66A 
12V @ 2.50A 
12V @ 4.66A 
14V @ O.lBA 
14V @ 0.36A 
14V @ 0.72A 
14V @ 1.44A 
14V @ 2.12A 
14V @ 4.0A 
lBV @ 0.14A 
lBV @ 0.2BA 
lBV @ 0.56A 
lBV @ 1.12A 
lBV @ 1.64.1. 
lBV @ 3.12A 

A B C 
... uu ... au '.uuu 
.200 .400 1.000 
.200 .400 1.140 
.400 .400 1.480 
.275 .275 1.6BO 
.300 .300 1.900 

1 • 

CLEARANCE HOLE 
FOR OPTIONAL 

MTG SCREW AND NUT 

12 

PIn Mtg. 
DImensIons M N 

u.u .... ".., ::,. 
0.02580 1'A. -
0.03BSO 1 'I. -
0.038SQ 1'12 -
0.045S0 - 1'14 
0.04580 - 2 

Always in Stock - "THE PRONTO ; 

P 

---
20/,. 
2'12 

SQUARE PC 
TERMINALS 

Mtg. Screw 
SIze Quantity Lbs. 
"' .. " u ..... 
",4 2 0.37 
",4 2 0.53 
",4 2 0.90 
.a 4 1.15 
",6 4 1.70 

CHALLENGE": -' We ship your 
prototypes (up to 4 pieces) in 48 hours and 

that's a promise we intend to keep. Dept EM, 500 Bayview Ave. Inwood, NY 11696 
Telephone: (516) 239-5777 

An'" Company . 

A·2274 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

... series transformers 
ALL INTERNATIONAL STANDARDS AT LOWER 
EXISTING SPLIT-BOBBIN TYPES! 

UPI.8DED VIEW OF 
CONmlCTION 

WALL SLOTS BRING 
LEADS OUT OF 
""INDING AREA 

BOBBINS & SHROUD 
"E & I" CORE 
LAMINATIONS 

MADE OF MATERIAL TO 
MEET UL94 V- 0 
FLAMMABILITY 

REQUIREMENTS 

"'-. INSULATING SHROUD 
I\.U-,","o.a--, PROVIDES 4000 V RMS 

TEST VOLTAGE 

/' 

Part No_ VA Secondary RMS Rating 
(Size) serle. Paralle' 

A41-25-10 25 10VC.T. @ 2.5A 5V @ 5.0A 
A41-43-10 43 10V C.T.· @ 4.3A 5V @8.6A 
A41-80-10 80 10VC.T. @ 8.0A 5V @ 16.0A 
A4",30-10 130 10VC.T. @ 13.0A 5V @ 26.0A 
A4H75-10 175 10VC.T .. @ 17.5A 5V @ 35.0A 
A41·25·12 25 12.6VC.T. @ 2.0A 6.3V @ 4.0A 

.6g 
115V 
50/60 Hz 

5 • 29 115V 
50/60 Hz 

1 • 

CHASSIS MOUNT 
TYPE 

PRIMARIES ARE DESIGNED TO 
BE USED SIMULTANEOUSLY. 
SECONDARIES ARE DESIGNED 
TO BE USED SIMULTANEOUSLY. 
THAT IS. THEY MUST BE USED 
EITHER SERIES OR P~RALLEL 
CONNECTED (AS ONE 
WINDING). 

A41-43-12 43 12.6VC.T. @ 34A 
A41'80-12 80 12.6VC.T. @ 6.3A 

6.3V @ 6.BA 
6.3V @ 12.6A 

ON CUSTOM VARIATIONS ALL SIZES ARE AVAILABLE WITH 6 TERMINALS ON 
PRIMARY AND 6 ON SECONDARY. 

A4",30-12 130 12.6VC.T. @ 10.3A 6.3V @ 20.6A 
A4",75-12 175 12.6V C.T. @ 14.0A 6.3V @ 2B.OA MTII mLEB 
A41-25-16 25 16VC.T. @ 1.6A 8V @ 3.2A 
A41-43-16 43 16VC.T. @ 2.7A 8V @ 5.4A 
A41·80·16 BO 16V C.T. @ 5.0A 8V @ 10.0A 
A4H30-1B 130 16VC.T. @ B.1A 8V @ 16.2A 
A41-175·1B 175 16VC.T. @ 11.0A 8V @ 22.0A 
A41-25·20 25 20VC.T. @ 1.25A 10V @ 2.5A 
A41·43·20 43 20V C.T. @ 2.2A 10V @ 4.4A 
A41-80-20 80 20V C.T. @ 4.0A 10V @ 8.0A 
A41-130-20 130 20V C.T. @ 6.5A 10V @ 13.0A 

r---L~ n:~ 

~mom [] 
~ ~ 

5600 

A41-175-20 175 
A41-25-24 25 

20V C.T. @ 8.8A 
24VC.T.@ lA 

10V @ 17.BA 
12V @ 2A 

V. 10.25) QUICK-CONNECT 
OR SOLDER LUG TERMINAL 

A41-43-24 43 24V C.T. @ 1.8A 12V @ 3.6A 
A41-80-24 80 24V C.T. @ 3.3A 12V @ 6.6A 
A4",30-24 130 24V C.T. @ 5.4A 12V @ 10.8A 
A4",75·24 175 24V C.T. @ 7.3A 12V @ 14.BA 
A41-25-28 . 25 28V C.T. @ 0.9A 14V @ 1.86A 
A41-43-2B 43 28V C.T. @ 1.5A 14V @ 3.0A 
A41-80-28 80 28V C.T. @ 2.BA 14V @ 5.6A 
A41-130-28 130 28V C.T. @ 4.6A 14V @ 9.2A 
A41-175-2B 175 2BV C.T. @ B.25A 14V @ 12.5A 
A41-25-3B 25 36VC.T. @ 0.7A lBV @ 1.4A 
A41-43-3B 43 36VC.T. @ 1.2A 18V @ 2.4A 
A41-BO-36 80 3BV C.T. @ 2.2A 18V @ 4.4A 
A41-130-36 130 36V C.T. @ 3.6A lBV @ 7.2A 
A4"'75-36 175 36V C.T. @ 4.8A 18V @ 9.6A Dimensions 
A41-25-230 25 230VC.T. @ 0.11A 115V @ 0.22A VA L W 
A41-43'230 43 230V C.T. @ 0.19A 115V @ 0.38A 
A41-BO-230 80 230V C.T. @ 0.35A 115V @ 0.7A 
A4H30-230 130 23OVC.T. @ 0.57A 115V @ 1.14A 

25 2"1',. 1~ 

43 3Ys 2V,. 
A4"'75-230 175 230V C.T. @ O.76A 115V @ 1.52A BO 3'1'\. 2% 

130 2 '0/,. 2~ 

175 3Ys 2~ 

Always in Stock -"THE PRONTO 
CHALLENGE": - We ship your 

prototypes (up to 4 pieces) in 48 hours and 
that's a promise we intend to ke~p. 

H 
20/,. 
2";'. 
3 v.. 
3% 

3~ 

A B 
2 lYs 

2V. lYs 
2% 10/,. 

- 1% 

- 1% 

bJICLEARANCE SLOT 
v . T FOR MTG SCREW 

Mw 

a a J.. 
/+-ML -+I 

Mt • 
Mtg. Style ML MW Mtg.Screw Lbs. 

C 2% #6 1.25 
C 2'0/,. - #6 1.6 

C 3Ys - #6 2.6 
B 2V. 2'12 #8 4.1 

B 2'12 2'12 #B 6.5 

Dept EM, 500 Bayview Ave., Inwood, NY 11696 
Telephone: (516) 239-5777 . 

An 11nsik:o Company 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2275 



5600 TRANSFORMERS 5600 

flathead®plug in powertransformen 
FOR PRINTED CIRCUIT APPLICATIONS 

3 2.5VA - 0.650 inches high 
ORIGINAL- 6VA -' 0.850 inches high 

SIZES 12VA-1.065 inches high 

'M 
Recognized Component 
Underwriters Labs Inc. 

Part No. Size 
LP 10-2SO 2 1 250MA 5V 
LP 10-600 6 10VC.T. 600MA 5V 
LP 10-1200 12 10V C.T. 1200MA 5V 
LP 12c200 . 2' 12.6V C.T. 200MA 6.3V 
LP 12-450 6 12.6V C.T. 450MA 6.3V 
LP 12-900 12 12.6V C.T. 900MA 6.3V 
LP 16-150 2 16VC.T. 150MA 8V 
LP 16-350 6 16VC.T. 350MA 8V 
LP 16-700 12 16VC.T. 700MA 8V 
LP 20-125 2 20VC.T. 125MA 10V 
LP 20-300 6 20V C.T. 300MA 10V 
LP 20-600 12 20V C,T, 600MA 10V 
LP 24-100 2 24V C.T. 100MA 12V 
LP 24-250 6 24V C.T. 250MA 12V 
LP 24-500 12 24V C.T. 500MA 12V 
LP 30-85 2 30V 85MA 15V 
LP 30-200 6 30V 200MA 15V 
LP 30-400 12 30V 400MA 15V 
LP 34-75 2 34V 75MA 17V 
LP 34-170 6 34V 170MA 17V 
LP 34-340 12 34V 340MA 17V 
LP 40-60 2 40V 60MA 20V 
LP 40-150 40V 150MA 20V 
LP 40-300 40V 300MA 20V 
LP 56-45 56V 45MA 28V 
LP 56-100 56V l00MA 28V 
LP 56-200 56V 200MA 28V 
LP 88-28 88V 28MA 44V 
LP 88-65 88V 65MA 44V 
LP 88-130 88V 130MA 44V 
LP 120-20 120V 20MA 60V 
LP 120-50 120V 50MA 60V 
LP 120-100 120V 100MA 60V 
LP 0 230V 10MA 115V 
LP 230V 25MA 115V 
LP A 115V 

Always in Stock - "THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

500MA 
1.2A 
2AA 
400MA 
900MA 
1.8A 
300MA 
700MA 
1.4A 
250MA 
600MA 
1.2A 
200MA 
500MA 
lA 
170MA 
400MA 
800MA 
150MA 
340MA 
680MA 
120MA 
300MA 
600MA 
90MA 
200MA 
400MA 
56MA 
130MA 
260MA 
40MA 
100MA 
200MA 
20M A 
50MA 
100MA 

LOW PROFILE: Allows 3t4" card 
spacing for 2.5va units, 1 inch card 
spacing for 6va units, or 1 %" inch 
card spacing for 12va units. 

DUAL PRIMARIES: 115/230v, 50160 
Hz. 

NON-CONCENTRIC WINDING: 
Where secondary is wound along
side primary rather than directly 
over it. This added isolation reduces 
inter-winding capacitance and elimi
nates the need for an electro-static 
shield. 

1500V. RMS HIPOT: Is standard be
cause of the advantage of non
concentric windings. 

HUM-BUCKING CONSTRUCTION: 
(Semi-toroidal) results in reduced 
radiated magnetic field and bal
anced windings. 

The LP line of transformers is ideal 
for low height, critical. ,pc boaJd 
power applications in semi-conduc
tor control and instrumentation. 
They are used extensively in single 
or dual output dc supplies and iso
lated control circuit· and reference 
supplies. 

sign9lER 
Dept. EM, SOD Bayview Ave" In,wood, N.Y. 11696 

Tel.: (516) 239-5777 
, An 11nsi1co Company 

A·2276 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

... in 2 new larger siles 

24 VA-1.250 INCHES HIGH 
48 VA-1.375 INCHES HIGH 

Signal has expanded its 
Flathead<l> Series because 
of the trend toward higher 
power usage on PC boards. 
Two new sizes (24 and 
48 VA) are described on 
this page. 

Basic design, lay,out and 
construction specifications 
have not changed. The only 
exception is that more rug
ged plug-in pins, using 
square wire, have been in
corporated in order to pro
perly handle the weights 
and currents required. 

Secondary* 

Part No. Size Series Parallel 
LP 10-2400 24 10V C.T. @ 2.40A 5V @ 4.80A 
LP 10-4800 48 1.QV C.T. @ 4.80A 5V @ 9.60A 
LP 12-1900 24 12.6V C.T. @ 1.90A 6.3V @ 3.80A 
LP 1-3800 48 12.6V C.T. @ 3.80A 6.3V @ 7.60A 
LP 16-1500 24 16V C.T. @ 1.50A 8V @ 3.00A 
LP 16-3000 48 16V C.T. @ 3.00A 8V @ S.OOA 
LP 20-1200 24 20V C.T. @ 1.20A 10V @ 2.40A 
LP 20-2400 48 20V C.T. @ 2.40A 10V @ 4.80A 
LP 24-1000 24 24V C.T. @ 1 ;OOA 12V @ 2.00A 
LP 24-2000 48 24V C.T. @ 2.00A 12V @ 4.00A 
LP 30-· 800 24 30V C.T. @ 800 MA 15V @ 1.S0A 
LP 30-1600 48 30V C.T. @ 1.S0A 15V @ 3.20A 
LP 34- 700 24 34V C.T. @ 700MA 17V @ 1.40A 
LP 34-1400 48 34V C.T. @ 1.40A 17V @ 2.80A 
LP 40- SOO 24 40V C.T. @ SOOMA 20V @1.20A 
LP 40-1200 48 40V C.T. @ 1.20A 20V @ 2.40A 
LP 56- 425 24 56V C.T. @ 425MA 28V @ 850MA 
LP 56- 850 48 56V C.T. @ 850MA 28V @ 1.70A 
*Regulatlon of size 24 and 48 Units IS 15% I.e. no load
secondary voltage is 15% higher than full load. 

Size A B C L W H N 
24 1.900 .SOO .530 2.87 2.25 1".250 2.41 
48 ,2.180 .SOO .~SO ·3.12 2.50 1.375 2.62 

N 

r or> D 

<0 II 

W 

-4fL 
00 D 

II C') r-- II 

L 

P 
CLEARANCE HOLE FOR #4 SCREW 
CLEARANCE HOLE FOR #6 SCREW 

Special variations of stock items are available upon request. 

Oz. 
15 
21 

Always in Stock - "THE PRONTO 
CHALLENGE": ~ We ship your 

prototypes (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep. Dept EM, 500 Bayview Ave., Inwood, NY 11696 

Telephone: (516) 239-5777 

An 11ns1coCompany 

5600 

EEM 1985 For manufacturers' sales offices, see yellow pages A'2277 



5600 TRANSFORMERS 

p.e. board transformers for 
triple-output regulated supplies 
IDEAL FOR MICROPROCESSOR APPLICATIONS 

5600 

"MP" types have been developed specifically for 
use in triple-output regulated DC supplies that are 
com.monly used in Microprocessor Circuits and 
other logic, op-amp combinations. Two output 
combinations have been provided, namely 5V and 
±12V, and 5V and ±15V. . 

~'~B~LA~C~D~O~T~O~N~LA~B~E~L~I~N~D~IC~A=TE~S~----------'--------------~ 

POSITION OF TERMINAL #1. 

All "MP" units are rated in terms of the final DC 
output after a standard three terminal IC regulator. 
They are designed to provide these outputs with 
AC line inputs of 100 to 130V 50/60 Hz (or 200 tp 
260V for nominal 230V lines). 

!III/10Hz 

Two basic mechanical configurations are avail
able. Standard PC types (MPC or DMPC) are tested 
to pass 1500V RMS hipot Optional mounting brack
ets are available. MPL types are based on Signal's 
"flat-head" style and feature low profile, 115/230V 
primaries, hum-bucking construction, 1500V RMS 
hipot and the advantages of non-concentric wind
ing (loW inter-winding capacitance, high isolation, 
and no need for an electro-static shield). 

All MP's are stocked in depth for immediate 
delivery. In addition, special variations can be 
supplied with reasonable delivery times. -

'~ .. "" 
, 

~ 
B Ill. +J.w 

Co C, +l2V 

CIImmol 
, -In' 

• .. c, -rsv 
". 

Size L W 
X 1% 1~. 
Y 1% 2Y. 

MPC & DMPC TYPES 

I--H-1 M. 
PC Terminal 

[J, +[] 4 2 
8 5 
9 6 

W 7 
A-10 (IOPIIUI) 

(4Srac8Il 
TYPE DMPC 

A·8 A·10 
H. (8 Pin) (10 Pin B Lbs. 

1 % .250 .200 -+-;;1.3::;0~01-.~56~~~8!",+~ 
1% .450 .200 2.100 .75 

Always in Stock' -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

A·2278 For manufacturers' sales offices, see ye.llow pages 

Dupe a MPL TYPES 

115/230V 4j 
50/60 Hz 3!.....3 

:~ 

Es For5VDC 
6 Output 

7 

E8 

For ±12V or 
9 ±15V Output 

10 

EEM 1985 



5600 TRANSFORMERS 5600 

split Itran®p.c. bOCl,rd transformers 
SPLIT BOBBIN-HIGHLY ISOLATED 

1M 
Recogn Ized Component 
Underwriters Labs Inc. 

m:~C: 
'DI~~ c: 

Size VA 

2 1.1 
3 2.4 
4 6 

5 12 

6 20 

7 36 

6 PIN 
TYPEST 

L W H 

1% 1Vs lX6 

1% 1Vs W6 
1% W6 1X6 

He H1'6 Hf6 

2V4 H's H(6 

2% 2K6 H{6 

ML 

1Ji'6 

1% 

1Y2 

t 

A 

.250 

.250 

.250 

.300 

.300 

.400 

4J c· 5 
3 • 6 

115/230V 2DC7 SO/60 Hz 

B 

.250 

.250 

.350 

.400 

.400 

.400 

1 • 8 

8 PIN 
TYPEDST 

C 
Optional Mig. 
Screw a. Nul* 

1.200 None 
1.200 None 
1.280 4-40 X 1% 

Nylon 
1.410 4-40x1% 

Nylon 
1.600 4-40 x 1% 

Nylon 
1.850 t 

Lbs. 

0.17 
0.25 
0.44 

0.70 

0.80 

1.1 
• Available from Signal: Part No. ST-MS (Screw) & Part No. ST-MN (Nut). 
t Size 7 has 4 mtg. holes on 2~6 x 1"14 centers for a #6 screw. Need not 

be nylon. 

"Split-Tran" transformers combine the best features of our 
"2-4-1" Series and Signal's pioneering 
miniature transformers. 

line of pc board 

The use of a "split bobbin" allows the primaries and sec-
ondaries to be wound non-concentrically, i.e., side by side 
rather than one over the other. This results in cost savings 
and superior performance, namely: 
• High isolation - 2500V hipot is standard. 
• Low capacitive coupling - no electro-static shield 

necessary. 

• Less manufacturing time - no cross-overs 
and secondary leads. 

of primary 

• PC pins - allow direct insertion in PC boards. 
• Class S insulation - 130°C. 
Each transformer is available with single 115V or dual 1151 
230V primaries. In addition, secondaries are split so ,that 
they can be s,eries or parallel connected. 
Special variations will be quoted and shipped promplly. 

PART NUMBER* SECONDARY RMS RATING 
Single 115V Dual 115/230V 

6 Pin 8 Pin Series Parallel 
ST 2-10 OST 2-10 """] .,,, 'T'~ ST 3-10 OST 3-10 10V C.T. O.25A 5V 0.5A 
ST 4-10 OST 4-10 10V C.T. 0.6A 5V 1.2A 
ST 5-10 OST 5-10 10V C.T. 1.2A 5V 2.4A 
ST 6-10 OST 6-10 10V C.T. 2A 5V 4A 
ST 7-10 OST 7-10 10V C.T. 3.6A 5V 7.2A 
ST 2-12 OST 2-12 ".W C.,. r"'" ", r'''' ST 3-12 OST 3-12 12.SV C.T. 0.2A 6.3V 0.4A 
ST 4-12 OST 4-12 12.6V C.T. 0.5A 6.3V 1.0A 
ST 5-12 OST 5-12 12.6V C.T. 1.0A 6.3V 2.0A 
ST 6-12 OST 6-12 12.6V C.T. 1.6A 6.3V 3.2A 
ST 7-12 OST 7-12 12.6V C.T. 2.85A 6.3V 5.7A 
ST 2-16 OST 2·16 16V c.T'1 0.07A 8V ~ 0.14A 
ST 3-16 OST 3-16 16V C.T. 0.15A BV 0.3A 
ST 4-16 OST 4-16 16V C.T. O.4A BV ~ O.BA 
ST 5-16 OST 5-16 16V C.T. O.BA BV 1.6A 
ST 6-16 OST 6·16 16V C.T. 1.25A BV@ 2.5A 
ST 7·16 OST 7·16 16V C.T. @ 2.25A.. BV@ 4.5A 
ST 2·20 OST 2·20 ""·'·r ..... ""1"" 
ST 3·20 OST 3·20 20V C.T. 0.12A 10V 0.24A 
ST 4-20 OST 4·20 20V C.T. O.SA 10V 0.6A 
ST 5·20 OST 5·20 20V C.T. 0.6A 10V 1.2A 
ST 6-20 OST 6-20 20V C.T. lA 10V 2A 
ST 7·20 OST 7-20 20V C.T. I.BA 10V 3.6A ---
ST 2·24 OST 2·24 24V c.T'1 0.045A 12V ~ 0.09A 
ST 3·24 OST 3·24 24V C.T. O.IA 12V 0.2A 
ST 4-24 OST 4-24 24V C.T. 0.25A 12V _ 0.5A 
ST 5-24 OST 5-24 24V C.T. 0.5A 12V @ 1.0A 
ST 6-24 OST 6-24 24V C.T. ~ O.BA 12V @ 1.6A 
ST 7-24 OST 7·24 24V C.T. 1.5A 12V @ 3.0A 
ST 2·28 OST 2-28 28V C.T.; 0.04A 14V ~ O.OBA 
ST 3-2B OST 3-28 2BV C.T. 0.085A 14V O.HA 
ST 4·28 ,)ST 4-28 28V C.T. O.2A 14V @ O.4A 
ST 5 28 OST 5·28 28V C.T. 0.42A 14V @ O.84A 
ST 6-28 OST 6-26 28V C.T. @ O.7A 14V @ 1.4A 
ST 7·2B OST 7-28 28V C.T. @ 1.3A 14V @ 2.6A 
ST ~·36 OST 2-36 36V C.T. @ 0.03A 18V @ 0.06A 
ST 3·36 OST 3·36 36V C.T. @ 0.065A lBV ~ 0.13A 
ST 4·36 OST 4-36 36V C.T. ~ O.17A 18V 0.34A 
ST 5·36 OST 5·36 36V C.T. 0.35A lBV i 0.7/1 
ST 6·36 OST 6-36 36V C.T. @ 0.55A lBV 1.1 A 
ST 7·36 OST 7-36 36V C.T. @ lA lBV 2A 
S1'2-48 OST 2-4B 

'" CL I ,."" 24V I 0.046A ST 3·4B OST 3-48 4BV C.T. 0.05A 24V 'O.IA 
ST 4·48 OST 4·48 4BV C.T. 0.125A 24V 0.25A 
ST ~-48 OST 5-46 48V C.T. O.25A 24V 0.5A 
ST 6-4B I)ST 6·48 48V C.T. O.4A 24V 0.8A 
ST 7-48 OST (·48 48V C.T. 0.75A 24V @ 1.5A 
ST 2-56 OST 2·56 56V c.T'1 0.02A 28V ~ 0.04A 
ST 3·56 OST 3·56 56V C.T. 0.045A 28V O.09A 
ST 4·56 OST 4·56 56V C.T. O.IIA 28V 0.22A 
ST 5·56 OST 5·56 56V C. T. O.22A 28V @ 0.44A 
ST 6·56 OST 6·56 56V C.T. @ 0.35A 28C @ 0.7A 
ST 7-56 OST 7-56 56V C.T. @ 0.65A 28V @ 1.3A 
ST 2·120 OST 2·120 120V C.T. ~ O.OIA 60V ~ 0.02A 
ST 3·120 OST 3.120 120V C.T. 0.02A SOV 0.04A 
ST 4-120 OST 4·120 120V C.T.; O.OSA 60V @ O.IA 
ST 5·120 OST 5·120 120V C.T. O.IA 60V i 0.2A 
ST 6·120 OST 6·120 120V C.T. 0.16A 61V 0.32A 
ST 7-120 OST 7·120 120V C.T. 0.3A 60V O.SA 

• Explanation of Part Number: Series- ST; Size 4; Series Secondary Volls, 36 

Always in Stock - "THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., inwood, N.Y. 11696 

Tel.: (516) 239·5777 
An~Company 

----------------------------------------------------------------- ---------------EEM 1985 For manufacturers' sales offices, see yellow pages 1\·2279 
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5600 TRANSFORMERS 5600 

miniature plug in power transformers 
SINGLE 
115V PRIMARY 
TYPE PC 6 PINS 

PRIMARY 50/500 Hz 
Single 115V DuaI115/230V 

(6 Pin) (8 Pin) 

PC 10-90 OPC 10-90 
PC 10-120 OPC 10-120 
PC 1D-440 OPC 10-440 
PC 1D-1000 OPC 10-1000 
PC 10-2400 OPC 10-2400 
PC 12-70 
PC 12-100 
PC 12-350 
PC 12-S00 
PC 12-2000 

OPC 12-70 
OPC 12-100 
OPC 12-350 
OPC 12-S00 
OPC 12-2000 

OPC 16-55 
OPC 16-75 
OPC 16-260 
OPC 16-640 
OPC 16-1500 

OPC2D-45 
OPC2D-60 
OPC 20-220 
OPC20-500 
OPC 20-1200 

OPC 24-35 
OPC24-50 
OPC 24-180 
OPC 24-450 
OPC 24-1000 

OPC 2S-30 
OPC2S-40 
OPC 2S-160 
OPC28-360 
OPC28-S00 

OPC34-25 
OPC34-35 
OPC 34-125 
OPC34-300 
OPC34-700 

OPC40-20 
OPC40-30 
OPC 40-110 
OPC40-250 
OPC40-600 

OPC 56-15 
OPC 56-20 
OPC 56-SO 
OPC 56-1S0 
OPC 56-420 

OPC 120-S 
OPC 120-10 
OPC 120-35 
OPC 120-S5 
OPC 120-200 

SECONDARY RMS RATING· 
Size 

Serle. Parallel (VA) 

10V C.T. @ 90MA 5V @ 1S0MA 1.0 
10VC.T.@120MA 5V@240MA 1.2 
10V C.T. @ 440MA 5V @ SSOMA 4.4 
10V C.T. @ 1A 5V@2A 10 
10V C.T. @ 2.4A 5V @ 4.SA 24 

12.6V C.T. @ 70MA 6.3V @ 140MA1.0 
12.6V C.T. @ 100MA 6.3V @ 200MA 1.2 
12.6V C.T. @ 350MA 6.3V @ 700MA 4.4 
12.6V C.T. @ SOOMA 6.3V@ 1.6A 10 
12.6V C.T. @ 2A 6.3V @ 4A 24 

16V C.T. @ 55MA 
16V C.T. @ 75MA 
16V C.T. @ 260MA 
16V C.T. @ 640MA 
16VC.T. @ 1.5A 

20V C.T. @ 45MA 
20V C.T. @ 60MA 
20V C.T. @ 220MA 
20V C.T. @ 500MA 
20V C.T. @ 1.2A 

SV@ 110MA 1.0 
SV @ 150MA 1.2 
SV @ 520MA 4.4 
SV@ 1.28A 10 
SV@3A 24 

10V @ 90MA 1.0 
10V@120MA 1.2 
10V @ 440MA 4.4 
10V@ 1A 10 
10V @ 2.4A 24 

24VC.T. @35MA 12V@ 70MA 1.0 
24V C.T. @ 50MA 12V @ 100MA 1.2 
24V C.T. @ 1S0MA 12V @ 360MA 4.4 
24V C.T. @ 450MA 12V @ 900MA 10 

, 24V C.T. @ 1A 12V @ 2A 24 

28V C.T. @ 30MA 14V @ 60MA 1.0 
2SV C.T. @ 40MA 14V @ SOMA 1.2 
2SV C.T. @ 1S0MA 14V @ 320MA 4.4 
2,SV'C.T. @ 360MA 14V @ 720MA 10 
2SV C:T. @ SOOMA 14V@ 1.6A 24 

34V C.T. @ 25MA 17V @ 50MA 
34V C.T. @ 35MA 17V @ 70MA 1.2 
34V C.T. @ 125MA 17V @ 250MA 4.4 
34V C.T. @ 300MA 17V @ 600MA 10 
34V C.T. @ 700MA 17V @ 1.4A 24 

40V C.T. @ 20MA 20V @ 40MA 
40V C;T. @ 30MA 20V @ 60MA 1.2, 
40V C.T. @ 110MA 20V @ 220MA 4.4 
40V C.T. @ 250MA 20V @ 500MA 10 
40V C.T. @ 600MA 20V @ 1.2A 24 

56V C.T. @ 15MA 
56V C.T. @ 20MA 
56V C.T. @SOMA 
56V C.T. @ 1S0MA 
56V C.T. @ 420MA 

120V C.T. @ SMA 
120VC.T. @ 10MA 
120V C.T. @ 35MA 
120V C.T. @ S5MA 
120V C.T. @ 200MA 

2SV@30MA 
2SV @ 40MA 1.2 
2SV@ 160MA 4.4 
2SV @ 360MA 10 
2SV @ 840MA 24 

60V@16MA 
60V@20MA 
60V @ 70MA 4.4 
60V @ 170MA 10 
60V @ 400MA 24 

See Table on opposite page for method of determining RMS Secondary Current. 

DUAL 
115/230V PRIMARY 
TYPE DPC 8 PINS 

,Always in Stock -"THE PRONTO 
CHALLENGE":-We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

. signglRMER 
Oept. EM, 500 Bayview Ave., Inwood, N.Y., 11696 

, Tel.: (516) 239-5777 
• An~Company 

A·2280 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

••• for printed circuits applkations 
Signal has the most complete and di
versified selection of miniature plug-in 
power transformers. 
Primary ratings of 115V (Style PC - 6 
Pin) or Dual 115/230V (Style DPC-8 
Pin) are standard for the entire line. 
1500V. Hipot is standard. 
Size 1.0 is used extensively where 
height is a limiting factor since its 
height of 0.83 inches allows 1 inch 
spacing of PC boards. Size 24 is 
unusual since 24 watt PC transform
ers are not readily available, espe
cially with a height of 1 % inches. 
The RMS current ratings are based 
on a load regulation of 15-20% and 
not on temperature rise (except for 
the largest item, size 24). Therefore, 
these ratings may be exceeded with
out overheating, if the additional drop 
in full load voltage is acceptable. 
There is, of course, a limit and it 
would be best to check with our engi
neering department on specific units. 

The secondary currents shown in the 
tables are RMS ratings. Depending 
upon rectifier circuit configurations, 
the RMS secondary current is differ
ent than the DC output current. This 
is indicated in the chart below: 

For example, in a F.W. Bridge circuit 
with a capacitive filter, if the load is 
1 Amp DC, the RMS Secondary cur
rent is 1.6 to 1.8 Amp RMS. 

.. 
Recognized Component 
Underwriters Labs, Inc. 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

prototypes (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." 

) 
MD 

.156 Dia. -- '-f 
(4 HOleS). "Slide On" 

'------ MW Bracket for r:--- Sizes 10 & 24 

10-BR 14)(4 1Ys 
24-BR 2 

• nat tI~RANSFORMER 
Dept. EM, 500 Bayview Ave., Inwood, N.Y. 11696 

Tel.: (516) 239-5777 
An ~1nsiIrf Company 

EEM 1985 For manufacturers' sales offices,see yellow pages A'2281 



5600 TRANSFORMERS 5600 

cut size and weight with "2·4·1" • • • • • 
The 2-4-1 series is an illustration of 
the use 'of creative design applied 
to small power transformers. The 
result is a line where,for a given va 
rating, size and weight are reduced 
almost 50%. Hence the name "241" 
series. 

• GRAIN ORIENTED CORE - High 
Saturation Density - Lower Core 
Loss - Less Steel and Copper. 

• BOBBI-N WOUND-Maximum 
Utilization of Winding Area
Space and Size Reduced. 

• SPLIT BOBBIN - NON-CONCEN
TRIC WINDING- Lower Capac
itance-Better Insulation-2500V 
RMS Hipot-No need for Electro
Static Shield-High Isolation and 
Insulation Resistance. No Cross
Overs of Primary and Secondary 
Leads. 

• SPECIAL TERMINAL - Solder or 
Quick-Connect. 

The series is available with single 
115V or dual 115/230V primary, 
rated 50160 Hz. Class S insulation is 
used for a maximum total tempera
ture rating of 130°C continuous. 

DIMENSIONS 

Size VA L 

3 2.4 2){6 
4 6 2% 
5 12 21316 
6 30 3V.i 
7 56 3'){6 
8 100 4~2 

AVAILABLE WITH SINGLE (115V) OR 
DUAL (115/230V) PRIMARIES 

tAl 
Recogn ized Component 
Underwriters Labs Inc. 

W 

1){6 
1"A 
1% 
1'){6 
11316 
2"A 

Grain
Oriented 
Core 

H 

1316 
1% 
1% 
1% 
2V4 
21\6 

Inexpensive 
Channel Frame 

A 
1% 
1 '){6 
1'K6 
2K6 
2'J{6 
3J{~ 

B 

1\6 
'){6 
'~6 

1J{6 
1J{6 
1K6 

Bobbin 

Split 
Bobbin 
Winding 

Solder or 
Quick·Connect 

Terminal 

ML 

H'4 
2 
2% 
2% 

"' 3Ve 
31\6 

Lb •• 

0.25 
0.44 
0.7 
1.1 
1.7 
2.75 

Always in Stock -" "THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., Inwood, N.Y. 11696 

Tel.: (516) 239·5777 
An 1~ ISiIco Company 

A·2282 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

series 01 small power transformen 
AVAILABLE WITH SINGLE (115V) OR 
DUAL (115/230V) PRIMARIES 

Recognized Component 
Underwriters Labs Inc. 

METHOD OF DETERMINING 
SECONDARY CURRENT RATINGS 
The secondary currents shown in the tables 
are RMS ratings. Dependin~ upon rectifier 
circuit configurations, the RMS secondary 
current is different than the DC output current. 
This is indicated in the chart below: 

Rectifier 
Type 

Full Wave 
Center-Tap 

Filter Type 
Choke Input 

RMS 
Secondary 

Current 
Is 

= 0.7 x 
DC Amps 

Full Wave 
Center-Tap 

CapaCitor Input = 1 to 1.2 x 
DC Amps 

Full Wave Choke Input = DC Amps 
Bridge 
Full Wave CapaCitor Input = 1.6 to 1.8 x 
Bridge DC Amps 

For example, in a F. W. Bridge circuit wilh a 
capacitive filter, if the load is 1 Amp DC, the 
RMS Secondary current is 1.6 to 1.8 Amp RMS. 

CUSTOM VARIATIONS 
Signal is equipped to quote on Custom Varia
tions Of "241" types. The secondary combina
tions are restricted by the number of 'second
ary terminals available, as follows: 

Size 
3 
4 
5 
6 
7 
8 

Maximum Number of 
Secondary Terminals 

3 
4 
4 
5 
5 
5 

VA Rating 

2.4 
6 

12 
30 
56 

100 

We answer requests promptly and can deliver 
prototypes in one to three weeks. Production 
lead times can be scheduled with very rea· 
sonable lead times. 

Part Number Secondary Part Number Secondary 
RMS Ratn Single 115V Dual115/230V RMS Rating Single 115V Dual115/230V 

241-3-10 Not Available 10V C.T. @ 0.2SA 241-3-26 Not Available 28V C.T. @ 0.08SA 
241-4-10 DP 241-4-10 10V C.T. @ 0.6A 241-4-28 DP 241-4-26 28V C.T. @ 0:2A 
241-5-10 DP 241-5-10 10V C.T. @ 1.2A 241-5-28 DP 241-5-28 28V C.T. @ 0.42A 
241-6-10 DP 241-6-10 10V C.T. @ 3.0A 241-6-26 DP 241-6-28 28V C.T. @ 1.1A 
241-7-10 DP 241-7-10 10V C.T. @ S.OA 241-7-26 DP 241-7-28 26V C.T. @ 2.0A 
241-6-10 DP 241-8-10 10V C.T. @ lOA 241-6-28 DP 241-8-28 26V C.T. @ 3.SA 

241-3-12 Not Available 12.6V C.T. @ 0.2A 241-3-36 Not Available ·36V C.T. @ 0.06SA 
241-4-12 DP 241-4-12 12.6V C.T. @ O.SA 241-4-36 DP 241-4-36 36V C.T. @ O.17A 
241-5-12 DP 241-5-12 12.6V C.T. @ 1.0A 241-5-36 DP 241-5-36 36V C.T. @ 0.35A 
241-6-12 DP 241-6-12 12.6V C.T. @ 2.5A 241-6-36 DP 241-6-36 36V C.T. @ 0.8SA 
241-7-12 DP 241-7-12 12.6V C.T. @4.0A 241-7-36 DP 241-7-36 36V C.T. @ I.SA 

24'-8-'c:2_I-D'--P'----=24'--''---8=--'--'2=__-+'--'2::.: . .::..6v'--=c.:..:. T,--' ..::@=-8::.: . .::..0A~J----=2:..:4'--1-_=_8-=-3_=_6-1~DP'----=24'--'=--8'---.::..36=__+-=-36-=-V'--'--C-.T-. .::@=-2=-._6A_-l 
241-3-16 Not Available 16V C.T. @ O.ISA 241-3-48 Not Available 48V C.T. @ 0.05A 
241-4-16 DP 241-4-16 16V C.T. @ O.4A 241-4-46 DP 241-4-48 48V C.T. @ 0.125A 
241-5-16 DP 241-5-16 16V C.T. @ 0.6A 241-5-48 DP 241-5-46 48V C.T. @ 0.25A 
241-6-16 DP 241-6-16 16V C.T. @ 2.0A 241-6,46 DP 241-6-48 48V C.T. @ 0.63A 
241-7-16 DP 241-7-16 16V C.T. @ 3.5A 241-7-48 DP 241-7-48 48V C.T. @ 1.2A 
241-6-16 DP 241-8-16 16V C.T. @ 6.25A 241-8-48 DP 241-8-48 48V C.T. @ 2.0A 

241-3-20 Not Available 20V C.T. @ 0.12A 241-3-56 Not Available 56V C.T. @ 0.04SA 
. 241-4-20 DP 241-4-20 20V C.T. @ 0.3A 241-4-56 DP 241-4-56 56V C.T. @ O.IIA 
241-5-20 DP 241-5-20 20V C.T. @ 0.6A 241-5-56 DP 241-5-56 56V C.T. @ 0.22A 
241-6-20 DP 241-6-20 20V C.T. @ I.SA 241-6-56 DP 241-6-56 56V C.T. @ 0.54A 
241-7-20 DP 241-7-20 20V C.T. @ 2.8A 241-7-56 DP 241-7-56 56V C.T. @ 1.0A 
241-8-20 DP 241-8-20 20V C.T. @ 5.0A 241-8-56 DP 241-8-56 56V C.T. @ 1.8A 

241-3-24 Not Available 24V C.T. @ 0.1A 241-3-120 Not Available 120V C.T. @ 0.02A 
241-4-24 DP 241-4-24 24V C.T. @ 0.2SA 241-4-120 DP 241-4-120 120V C.T. @ O.OSA 
241-5-24 DP 241-5-24 24V C.T. @ 0.5A 241-5-120 DP 241-5-120 120V C.T. @ O.IA 
241-6-24 DP 241-6-24 24V C.T. @ 1.25A 241-6-120 DP 241-6-120 120V C.T. @ 0.25A 
241-7-24 DP 241-7-24 24V C.T. @ 2.4A 241-7-120 DP 241-7-120 120V C.T. @ 0.5A 
241-8-24 DP 241-8-24 24V C.T. @ 4.0A 241-8-120 DP 241-8-120 120V C.T. @ 0.8SA 

Explanation of part number series 241 Size-4 Sec. Volts - 36 Prefix HOP" used for dual primary versions 

Always in Stock -"THE PRONTO 
CHALLENGE":-We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., Inwood, N.Y. 11696 

Tel.: (516) 239·5777 
An ,1nsiIco Company 

EEM 1985 FQr manufactureis' sales offices, see yellow pages A·2283 



TRANSFORMERS 

r'lransforman 
CHOICE OF SINGLE 115V OR DUAL 115/230V PRIMARIES 

:~~gl~ 
6.4V C.T. @ 2A C 2 ~ .. 2% , OAVCTf B 2% 2% 2% 

12.SVC.T. 4A 6.4VC.T. SA B 2Ve 2% 2% 
12.BV C.T. 6A 6.4VC.T. 12A B 3li. 2'~. 2'~. 
12.SV C.T. BA 6.4VC.T. 16A B 3% 3% 31/1 
12.BV C.T. 12A 6.4V C.T. 24A B 3'1_ 33\'. 33\'. 
12.SV C.T. 25A 6.4VC.T. 50A B 4'4 4% 4% 
12.SVC.T. 50A 6.4VC.T. 100A B 6 4% 4% 
12.SVC.T. 100A 6.4VC.T. 200A B 7'4 SM. SM. 

16-1 C 2Ve 2 2M. 2% 
16-2 C 3% 2'1_ 234 2'M. 
16-4 B 3% 234 2'M. 2'M. 
16-6 B 334 3% 3% 3% 
16-S B 334 3% ~}t 3% 
16-12 B 4% 3Ve 331'. 
16-25 B 4'12 5% 334 334 
16-50* B 6% 534 SM. SM. 
16-100t B 7% 7'12 6% 634 

36-1 

'"'c'r 
lsvc.T·12A B 3 2% 

36-2 36VC.T. 2A lSVC.T. 4A B 3% 2'M. 
36-4 36V C.T. 4A lSVC.T. BA B 4% 33\'. 
36-6 36VC.T. SA lSVC.T. 12A B 4% 334 
36-8* 36V C.T. SA lSV C.T. ! 16A B 4% 334 
36-12* S6VC.T. .12A lSV C.T. 24A B 5'1_ 4% 
36-20* 36VC.T. 20A 18VC.T. 40A B 6% SM. 
36-25* 36V C.T. 25A 18V C.T. @ 50A B 6% SM. 
36-30* 36VC.T.30A 18V C.T. ~ 60A B 6% SM. 

36V C.T. @ 50A lSV C.T. 100A B 6% SM. 

56-1 OWCTI' 2BVC.T·12A B 3% 2Ve 21M. 2'M. 
56-2 56VC.T. 2A 28V C.T. 4A B 334 3'1_ 3% 3% 
56-4 56VC.T. 4A 28VC.T. SA B 4% 334 33\'. 33\" 
56-6 56VC.T. 6A 2SV C.T. ~ 12A B 5v.. 4v.. 4% 4% 
56-8* 56V C.T. 8A 28VC.T. 16A B 5'1_ 5 4% 4% 
56-12t 56VC.T. 12A 28V C.T. @ 24A B 6% 5'1_ 5M. 5~. 
56-25* 56V C.T. 25A 28V C.T. ~ 50A B 6% 7% 5M. SM. 

56V C.T. @ 50A 28V C.T. 100A B 7'12 7% 6'1_ 634 

68-1 68vc.T·11A 34VC.T. ~ 2A B 3% 2'M. 2'~. 2'M. 
68-2 68V C.T. 2A 34VC.T. 4A B 4% 3% 33\'. 33\'. 
68-4 68VC.T. 4A 34VC.T. @SA B 4'1. 4'12 334 334 
68-6t 68V C.T. 6A 34V C.T. § 12A B 5'1_ 5 . 4% 4% 
6S"8* 68VC.T. ~ 8A 34VC.T. 16A B 5'1_ 5% 4% 4% 
68-12* 68V C.T. 12A 34VC.T. 24A B 6% 534 5M. 5M. 

68V C.T. @ 25A 34V C.T. @ 50A B 6% 7'1_ SM. 5M. 

80-1 B 3% 3X. 2'M. 2'M. 
80-2 B 4% 3% 33\'. 33\'. 
BO-4 B 5'1. 4'1_ 4% 4% 
8O-6t B 5'1. 5% 4% 4% 
8O-B* B 6% 5'4 5M. SM. 
80-12* B 6% 6 SM. 5M. 

B 7'12 6'12 6'1_ 634 

All transformers are designed conservative~ and are rated for 50/60 Hz. Only prime raw materials 
are used Units are thoroughly impregnate and baked with Signafs own high gloss varnish. The 
transformers and chokes are rUg~ed in construction, well insulated, and have a consistently uniform 
appearance. All ratings are at ful.load current continuous operation. Hipot rating of 1500V RMS is 
standard. 
Electrical ratings have been chosen to covera wide range of applications. All transformers have two 
center-tapped secondary windings, which may be series or parallel connected as indicated in rating 
chart. 
*The secondary currents shown in the tables are RMS ratings. Depending upon rectifier circuit 
configurations, the RMS secondary current is different than the DC output current. This is indicated 
in the chart below: .. 

For example, in a F.W. Bridge 
circuit with a ca,eacitive filter, 
if the load is 1 mp DC, the 
RMS Seconda~ current is 
1.6 to 1.8 Amp M8. 

An'~Company Dept. EM, 500 Bayview Ave., Inwood, NY 11696 Telephone: (516) 239-5771 

A·2284 For manufacturers; sale~ offices, see yellow 'pages 

2 
2% 
2% 
2'4 
2% 
2Ve 
4'4 
4% 

2'1_ 
2% 
2% 
234 
3% 
3% 
3% 
3'1'_ 
4% 
5% 

2'1_ 
2% 
3 
2Ve 
3% 
3% 
5% 
4Ve 

2% 
2% 
3% 
3% 
3Ve 
334 
5% 

2% 
2% 
2Ve 
3Ve 
3'1_ 
4% 
3Ve 

\ 

#S 1.2 
#S 2.3 
#S 2.S 
#S 4.0 
#S 4.5 

#10 6.0 
#10 12.5 v_ 20.7 
V_ 34.5 

#S 1.2 
#S 1.7 
#S 3.3 

#10 4.5 
#10 5.4 
#10 7.9 
#10 14.5 
'4 26.5 
V_ 50.0 

2.6 
3.S 
6.B 
S.7 

11.0 
15.0 
22.8 
26.5 
31.5 
40.0 

#8 3.5 
#8 5.0 

#10 7.7 
#10 12.0 
V_ 17.0 
V- 22.0 
V_ 3S.0 
'4 56.3 

#8 3.S 
#10 6.8 
#10 11.5 
V_ 15.0 
V_ 19.0 
V. 26.5 
'4 39.7 

#8 4.0 
#10 6.B 
V. 12.3 
'4 19.0 
V. 20.5 
'4 29.0 
'4 40.3 

. I SllBMER 

5600 
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5600 

filter chokes 
1.0 TO 200 AMPS 

Signal's line of filler chokes is Ihe most exten
sive available. It is designed to complemenl 
the selection of Aectifier Power Transformers 
so thai a set may be specified for power sup
plies using inductive fi Iters. 

The inductance ratings given are minimum 
values guaranteed at full DC current. All re
sistance ratings are maximum values. Special 
variations or intermediate values of induc
tance, current, or resistance can be supplied 
promptly and accurately. 

dualchokes 

TRANSFORMERS 

FOR MECHANICAL DIMENSIONS REFER TO 
TRANSFORMER OUTLINES ON PREVIOUS PAGE 

Induclance Currenl Reslslance :~Ye Parl.No. (MHY) (Amps) (Ohms) L 
CH-l 100 1 1.5 B 3 
CH-2 70 2 0.9 B 3% 
CH-4 70 4 0.6 B 3'1'. 
CH-6 40 6 0.4 B 3'14 
CH-8 30 8 0.3 B 4'1a 
CH-12 15 12 0.1 B 5V. 
CH-16 15 16 0.08 B 5V. 
CH-20 7 20 0.05 B 5V. 
CH-25 5 25 0.025 B 5V. 
CH-30 4 30 0.01 B 6% 
CH-50 1.4 50 0.01 B 6% 

g~:~gg g:~ Jgg g:gg~ B ~~ B 

Series Connected Parallel Connecled 

5600 

Mig. Approll. 
W H ML MW Screw Lbs. 

2V. 2V. 2V. 2 #8 2.3 
2'14 2% 2'~. 2'1a #8 3.2 
3'1a 3% 3'1a 2V. #8 5.3 
3% 3V. 3'1a 3 #8 6.5 
3% 3V. 3U, 3 #1C1 8 
4 4U, 4% 3'1a #10 13.7 
4% 4U. 4% 3% #10 17.5 
4 4U, 4% 3'1a #10 13.3 
4'1'. 4U, 4% 3% #10 17.8 
5 5% 5"" 3% V. 24.4 
SV. S% 5~, 3'1'. V. 26.7 

~t! ~~ ~~: !t: ~: 31.4 
48.0 

Dimensions FOR LOWER 
INDUCTANCE 
APPLICATIONS 

Ind. Curro Aes. Ind. Curro Res. Mig. Mig. Appr. 
Pari No. (MHY) (Amps) !l (MHY) (Amps) !l Slyle L W H ML MW Screw Lbs. 

CL-1-2 72 1 1.4 18 2 0.35 C 2% 1'Y. 2~, 2% - #8 0.9 
CL-2-4 40 2 0.7 10 4 0.18 C 3Va 2Va 2'1'. 2'~. - #8 1.5 
CL-4-8 20 4 0.3 5 8 0.075 B 3 2% 2V. 2V. 2V. #8 3.0 
CL-6-12 12 6 0.15 3 12 0.038 B 3% 3Jf. 2'K. 2'~. 2V. #8 4.0 
CL-12 .. 24 4.8 12 0.052 1.2 24 0.013 B 3% 3~, 2'~. 2'~. 3 #8 5.3 
CL-25-50 1.2 25 0.012 0.3 50 0.003 B 3'14 3% 3% 3'1a 2'1'. #8 6.0 
CL-50-100 0.5 50 0.0043 0.12 100 0.0011 B 4V. 3'1'. 3'1'. 3'14 2V. #8 8.0 

SIgnal s Dual Chokes are supploed WIth 2 Windings wh,ch may be senes or parallel connected WIth 
rating shown on chart. This line is basically designed for application requiring lower inductance 
value at high currents, such as low voltage, DC supplies or SCA filters. 

step clown auto transformers 
50/60 Hz 100-2000 VA-230/115V 

ENCLOSED 
STYLE "EB" 

OPEN FRAME 
STYLE "OF" 

(May be used step-up 
or step-down) 

UL APPROVED 2 PRONG LINE CORD 
RECEPTACLE - LOW REGULATION 
BLACK ENAMEL FINISH 

VA Cat. No. Wldlh Depth Height 

100 110 1% 2% 2V. 
120 112 2'/e 2Va 3V. 
150 115 2% 3% 3V. 
200 120 2'/e 3V. 3V. 
250 125 2'/e 3% 3V. 
300 130 3V. 3% 3% 
500 150 3V. 4% 3% 
750 175 ·3V. 5'/e 3% 

1000 1100 4V. sVa 5V. 
1500 11S0 4V. 6Va 5V. 
2000 1200 4V. 7'1a 5V. 

BLACK ENAMEL FINISH. 8" LEADS 

Mig. Cenlers 

iv. x1'Jf. 
2V. x 1'14 
2% x 2 
2% x 2Va 
2V. x 2V. 
2V. x 2U. 
2V. x 3U. 
2V. x 4U. 
3V. x "v. 
3V. x 4V. 
3V. x 5V. 

INEXPENSIVE VERSION FOR USE IN EQUIPMENT 
VA Cat. No. Wldlh Deplh Height Mtg. Centers 

100 110-0F 2V. 2 1'~, 2'~.· 
120 112-0F 3% 2V. 2% 2'~.x 1% 
150 115-0F 3% 2'1'. 2% 2'~.x 2'1a 
200 120-0F 3% 2% 2% 2'~.x 2V. 
250 125-0F 3% 3V. 2% 2'~.x2% 
300 130-0F 3'1'. 3% 3Va 3'1a x 2V. 
500 150-0F 3'14 4V. 3Va 3Va x 3V. 
750 175-0F 3'1'. 5V. 3Va 3V. X 4V. 

1000 1100-0F 5V. 4V. 4% 4% x3'1a 
1500 1150-0F 5V. 5V. 4% 4% x4'1a 
2000 1200-0F 5V. 6V. 4% 4% x 5Va 

• ParillO-OF is mounted by means of a channel with 2 mtg. tabs. 

Lbs. 
1.5 
3.0 
3.5 
4.0 
4.8 
5.5 
8 

11 
14 
20 
26 

Lbs. 
1.3 
2.5 
3.0 
3.5 
4.2 
5.0 
8.0 

11 
14 
19 
25 

Always in Stock -"THE PRONTO 
CHALLENGE":-We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., Inwood, N.Y. 11696 

Tel.: (516) 239-5777 
An 11nsik:o Corn pany 

EEM 1985 For manufacturers' sales offices. see yellow pages A·2285 



5600 TRANSFORMERS 5600 

-2-4-I"style spilt-bobbin transformers for 
triple-output (pp) applications (type "Y) 

Specifications 

PART NUMBER DC OUTPUT SIZE SUGGESTED COMPONENTS C2, C4 See Note <D 
PRIMARY 50/60Hz 
115V 115/230V Regulator 1 Regulator 2 CI C3 IC1° IC2° IC3° Dl@ D2@ 

MT-6-12 DMT-6-12 5V @ 1.75A ±12V @ 210MA 6 10 KMFD 1.5 KMF[ LM-323K-5 LM-340K-12 LM-320K-12 3N253 3N247 
@ @ 

MT-6-15 DMT-6-15 5V @ 1.75A ±15V@ 175MA 6 20V DC 50V DC LM-323Kc5 LM-340K-15 LM-320K-15 3N253 3N247 
MT-7-12 DMT-7-12 5V @ 2.8A ±12V @ 350MA 7 15 KMFD 2 KMFD LM-323K-5 LM-340K~12 LM-320K-12 MDA~400 3N247 

@ @ 
MT-7-15 DMH-15 5V @ 2.8A +15V @ 280MA 7 20V DC 50V DC LM-323K-5 LM-340K-15 LM-320K-15 MDA-400 3N247 
MT-8-12 DMT-8-12 5V@ 4A ±12V@ 600MA 8 26 KMFD 3.1 KMF[ LM-338® LM-340K-12 LM-320K-12 MDA-800 3N247 

@ @ 
MT-8-15 DMT-8-15 5V @ 4A ±15V@ 500MA 8 20V DC 50V DC LM-338® LM-340K-15 LM-320K-15 MDA-800 3N247 

Note CD Output capacitors C2 and C4 are required to stabilize regulators. Values can be 1 MFO min. tantalum or 10 MFO min. electrolytic, 20V min. 
Note ® LM-338 is an adjustable regulator and MFR's specifications (National Semiconductor) should be consulted for values of external components. 
Note 0 All IC's are National Semiconductor types. 
Note @ All diodes are Motorola types. 

SCHEMATIC 

J . 
:J 
Note: For 115/230V use 
Dual Primary type" DMT" 

DIMENSIONS 
Size L 

6 31. 
7 3'~6 

8 4 Y;2 

W 
n: 
1':X6 
2~ 

H A 
1';1,6 ' 2 ;1,6 

21. 2'1,6 

2 0/.6 31.6 

B 
1 1,6 

1 1.6 
PA6 

0. 
+12V DC 

-12VDC 
0. 

-15VDC 

ML 
2':X6 

3Ya 
30/,6 

Always in Stock - "THE PRONTO . 

Lbs_ 
1.1 

1.7 
2_75 

CHALLENGE": -We ship your 
order (up to 4 piec.es) in 48 hours and 
that's a promise we intend to keep.'" 

10 9 8 7 6 T 
H 

54 3 2 1 

1 
3/16 (.187) Quick-Connect 

r="""""t.=.I.~D'-'-1- SOlderL~jerminals -...l 1 __ 250 

.....--r-'-------'-,-." Detail .0~41 

o. o. -----~1E11 
~ ~ 3/16DiaMtQ .. 1871r-·156 

ML . Holes (2) 

L 

• naI 
SlSTRANSFORMER 
Dept. EM, 500 Bayview Ave., Inwood, N_Y, 11696 

Tel,: (516) 239-5777 

An 11nsi1co Com pany 

A·2286 For manufacturers'sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

pcwJer isolation transformen 
INDUSTRIAL GRADE/STEP-UP OR 
STEP-DOWN. MANY POSSIBLE 
VOLTAGE RATINGS. 

AVAILABLE FROM STOCK FOR IMMEDIATE SHIPMENT 
The "DU" and "SU" lines are designed for a maximum of 
55°C rise above ambient for use on standard power lines 
from 50 to 500 Cps. Only prime raw materials are used. 
Units are thoroughly impregnated and baked with Signal's 
own high gloss black baking varnish. The transformers are 
rugged in construction, well-insulated and have a consist
ently uniform appearance. All ratings are at full load cur
rent, continuous operation. 2500V. RMS Hipot is standard. 

Heavy % inch phenolic terminal boards are provided with 
plated brass screws and flat washers (10-32 on % and V2 
KVA, %-20 on larger sizes). Connections can be easily 
made with a nut driver. It is also simple to alter the inter
connections to change transformer ratings. Electro static 
shields are provided grounded to the core. The connection 
is made with a lug to ground and may be opened if an 
ungrounded shield is desired. 

5600 

DU SERIES 110/220 D~al Primary to 110/220V. Dual Sec. (Primary & Sec~ndary may be reversed) 

As shown on the schematic diagram the "DU" line is designed with dual primaries and secondaries. AI 
windings are identically rated at 0/104/110/120 volts. This permits series or parallel connections on 
primary or secondary. Therefore, a nominal 110 to 110 volt, 220 to 220 volt, 110 to 220 volt, or 220 to 11 
transformer can be set up. The winding taps permit intermediate series ratings such as 208, 214, or 230 
II is also possible to make auto-transformer connections by connecting a primary group in series 
secondary group. Such nominal ratings as 440 to 220 volts or 220 to 440 volts can be set-up, in addition 
standard ratings described above. A further advantage to auto-transformer connection is the fact 
the KVA rating of a particular type is doubled. 

"SU" transformers are similar to "DU" types except that a 220/240V secondary is provided. 

Always in Stock -"THE PRONTO 
CHALLENGE": -We ship your 

order (up to 4 pieces) in 48 hours and 
that's a promise we intend to keep." Dept. EM, 500 Bayview Ave., Inwood, N.Y. 11696 

Tel.: (516) 239-5777 
An 1~1SiIco Company 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2287 



5600 

. ~~lfRiNSFOiiMMERS 
• AUDIOS • POWERS • CHOKES • CONTROLS • SWEEPS • IMPEDANCE • MINIATURES • 
• 5 VA to 5 kVA, 1 cp & 3 cp 

• CUSTOM SPECIALISTS 
FOR OVER 40 YEARS 

• MEET UL, VDE, CSA & 
INTERNATIONAL SPECS 

STYLE B STYLE C 

RECTIFIER POWER 
For single or dual output DC power sup
plies. Max. temp. rise above ambient 
4SoC. Standard units for single (11SV) 
or dual (11S/230V) inputs. (Some avail
able with 10S111S/12SV). Outputs from 
SV to 230V and from 1 to 4000 VA. Con
nect series or parallel. STACO type 
SP01A & SP01B. 

6 VA 

LOW PROFILE PIC POWER 
Ultra low profile in 6 & 12 VA types. 6 VA 
only 0.8S0" high, 12 VA is 1.06S'. 11 stan
dard ratings in each for outputs from S 
to 230 V. Connect in series or parallel. 
Multi-section bobbin non-concentric 
winding eliminates need for shielding. 
STACO type SP04B. 

ENCLOSED OPEN 

STEP DOWN 
AUTOTRANSFORMERS 
Enclosed, low regulation (ST01) or open 
frame (ST02) styles to.2 kVA are stan
dard. Heavy duty·to 6 kVA. Heavy duty 
may be used step-up or down. ST01 may 
be supplied with UL approved line cord 
and receptacle. ST02 and ST03 have 6" 
leads. . 

STACO transformers and chokes are available in a wide variety of 
standard styles and ratings to meet most normal requirements. How
ever, STACO is also a custom specialist with nearly a half century of 
reliable service. It is easy to specify custom transformers or chokes to 
meet your specific needs. Simply send your specs to STACO, our 
design engineers will design a product to fit your needs. Ask for copies 
of the STACO Specification sheet and the current catalog. They are 
yours for the asking. 

SINGLE 6 PIN DUAL 8-PIN 

MINIATURE PIC POWER 
For PIC applications where between 
board spacing is critical. 63 standards in 
single (6 pin) and 63 in dual (8 pin). Rat
ings based on load regulation. Outputs 
from S to 230 VAC in 5 ranges from 1 to 
24 VA. Connect series or parallel. STACO 
type SP02A & SP02B. 

SINGLE 

SMALL POWER 
TRANSFORMERS 

DUAL 

Made with grain oriented core lamination 
for maximum efficiency at least weight 
and size for low cost. 110 standard rat
ings in single or dual outputs from 10 to 
120V CT and 2.S to 100 VA. Choice of 
solder or QC terminals. For operation to 
130°C. Hipot 2S00V RMS. STACO SPOSA 
SPOSB. 

AUDIO TRANSFORMERS 
A wide variety of audio transformers 
is available from STACO. Although de-

. signed primarily·for solid state applica
tions, all' models may be used in tube 
circuits for maximum reliability. There 
are 3 standard configurations as shown 
above plus plug in PIC models (see min. 
PIC above). STACO types SA01 to SA08. 

MULTI-SECTION BOBBIN 
PIC 
For high isolation (2S00V hipot) and low 
capacitive coupling with superior per
formance at lowest cost. 60 duals and 60 
singles standard in 6 VA ratings (1.1, 2.4, 
6, 12, 20, 36 VA). Connect series or paral
lel for outputs from S to 120V. 6, 12, & 
20 VA avail. with mtg. screw. STACO type 
SP03A & SP03B. 

BARRIER 
STRIP 
TERMINAL 

POWER· ISOLATION 
Step up or down industrial grade. Output 
.25 to 10 kVA. Either 110/220 dual pri
mary to 110/220 secondary or 110/220 
to 220/440 secondary (primary may be 
reversed). Supplied with rugged barrier 
block terminals. Hipot 2S00V RMS. 
Tapped windings 104/110/120 and 2081 
220/240. STACO types SP06 & SP07. 

FILTER 

FILTER CHOKES 
Both single and dual models are stan
dard. Singles handle O.S to 1000 Amps, 
duals handle 1.0 to SOA and may be con
nected . in series or parallel. Available in 
two mounting styles. 24 ratings are stan
dard, but specials are readily available. 

, Call for details. STACO types SC01 & 
SC02. 

301 GADDIS BLVD., DAYTON, OH 45403 • 513/253-1191 • TWX 81 "' .... , ..... 0 • TELEX 288-032 

A·2288 For manufacturers' sales offices, see yellow pages EEI\II 1985 
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srANCOR 
IW 
1:1: ..... 
:& 
II: 
CD ... 
IW 

:I 
1:1: ..... 

S 
E 
C 
T 

A 

I 

B 

C 

D 

E 

F 

RECTIFIER, 
CONTROL AND 
FILAMENT 
TRANSFORMERS 
WITH SINGLE SECONDARY: 
ALL PRIMARIES 50/60 Hz.§ 

STANCDR Secondary'" Primary 
Part No. Style Volts Amps. Volts 

P-8628 A 2.5C.T. 0.3 117 
P-8629 A 2.5 1.0 117 
P-4026 A 2.5 1.5 117 
P-6133t S 2.5C.T. 5.0 117 
P-3024t C 2.5C.T. 10.0 1171107 
P-6454 S 2.5C.I 10.0 1171107 
P-6467 A 5.0C.I 3.0 117 
P-6455 S 5.0C.I 6.0 117/107 
P-6135 NV 5.0C.T. 10.0 117 
P-6433t NV 5.0C.T. 15.0 117 
P-6492 C 5.0C.I 30.0 117 
P-6468t C 5.0C.T. 30.0 117/107 

P-8385 A 6.3C.T. 0.3 117 
P-6465 A 6.3C.I 0.6 117 
P-8705 A 6.3C.I 0.6 230 
P-8389 A 6.3 1.0 117 
P-6134 A 6.3C.I 12 117 
P-8190 A 6.3 1.2 117 
P-5014t NV 6.3C.T. 3.0 117 
P-6466 A 6.3C.T. 3.0 117 
P-6462 S 6.3 3.0 117/107 
P-4019t C 6.3C.T. 4.0 117/107 
P-8648 A 6.3C.T. 4.0 117 
P-8.649 A 6.3C.T. 5.0 117 
P-3064t NV 6.3C.T. 6.0 117 
P-6456 A 6.3C.T. 6.0 1171107 
P-8651 A 6.3C.T. 8.0 117 
P-6464 C 6.3C.T. 10.0 117 
P-6308t NV 6.3C.T. 10.0 1171107 
P-8189 C 6.3C.T. 20.0 117 
P-6309 NV 6.3C.T. 20.0 1171107 
P-5015t NV 7.5C.T. 4.0 117 
P-6138t NV 7.5C.T. 8.0 117 
P-6457 C 7.5C.T. 21.0 117/107 
P-8652 A 10.0C.T. 1.0 117 
P-8653 A 10.0C.T. 2.0 117 
P-8380 A 10.0C.T. 3.0 117 
P-8654 A 10.0C.T. 4.0 117 
P-5016t NV 10.0C.T. 4.0 1.17 
P-6458 NV 10.0C.T. 5.0 117/107 
P-4096t C 10.0C.T. 5.0 .117/107 

TRANSFORMERS 

A 

s 

Insulation 
Test Termination 
RMS 

Volts' Pri. Sec. 

1500 Leads Leads 
1500 Leads Leads 
2500 Leads Leads 
7500 Leads Leads 
2500 Leads Leads 
7500 Leads Leads 
2500 Leads Leads 
2000 Leads Leads 
2500 Leads Leads 
2500 Leads Leads 
2500 Leads Leads 
2500 Lugs Lugs 

1500 Leads Leads 
1500 Leads Leads 
1500 Leads Leads 
1500 Leads Leads 
3000 Leads Leads 
5000 Leads Leads 
2500 Lugs Lugs 

2500 Leads Leads 
7000 Leads Leads 
2500 Leads Leads 
1500 Leads Leads 
1500 Leads Leads 
2500 Lugs Lugs 
2000 Leads Leads 
1500 Leads Leads 
2000 leads Leads 
2500 Leads Leads 
2500 Leads Leads 
2500 Leads Leads 

2500 Lugs Lugs 
2500 Leads Leads 
2000 Leads Leads 

1500 Leads Leads 
1500 Leads Leads 
1500 Leads Leads 
1500 Leads Leads 
2500 Lugs Lugs 
2000 Leads Leads 
2500 Leads Leads 

§May be operated from a 400 Hz. source with no change in output ratings. ';'Has electrostatic shield. 
-Insulation Test Voltage: Twice allowable RMs working voltage plus 1000 volts. "'R.M.S. values. 

5600 

c 

NV 

Dimensions-Inches 
Case Mounting WI. 

H W D MW MD Lbs. 

11/4 2Ya 1'1'6 1% - .3 
Ha 2% 1% 2 - .4 
15/a 27/a 15/a 2% - .7 
23/4 3Ya 2% 2'3/16 - 1.5 
3Ya 2Y, 2% 2 1% 2.5 
3Ya 35/a 2Y, 3Ya - 2.5 

2 3Y4 2Ya 2'3/16 - 1.4 
23/4 3% 2Ya 2'3/16 - 2.0 
3Ya 2Y, 23/4 2 2% 3.0 
3Ya 2Y, 2% 2 21/4 3.0 

4' Yi6 3% 4 3 2'3/16 7.5 
41/4 37/16 3% 2% 2'Yi6 6.3 

11/4 2Ya 1% 1% - .3 
He 2% lY1 2 - .4 
Ha 2% lY, 2 - .4 
15/a 2'l'a 1% 2% - .6 
15/a 2% 17/a 2% - .8 
2 3% 17/a 2' ¥16 - 1.0 

3Ya 2Y, 2Y, 2 1% 2.0 

2 3Y4 2Ya 2'¥16 - 1.4 
3% 3% 2% 3% - 2.0 
3% 2Y, 23/4 2 1% 2.7 
23/a 33/4 2Ya 3Ya - 1.6 
23/a 3% 2Ya 3Ya - 1.8 
3Ya 2Y, 23/a 2 2 2.4 
23/a 3% 2% 3Ya - 2.0 
2% 4 2% 39/,6 - 2.4 
3'12 2,3/,6 3Y4 2Y4 2 3.5. 
37/16 2'¥16 25/a 2% 2Ya 3.4 
3% 3Ya 4Y4 2Y, 3 6.9 
49/16 3% 33/a 3 23/a 6.7 

3% 2Y, 2% 2 2Ya 2.7 
3' ¥16 3Ya 2% 2Y, 2% 4.7 
4% 33/4 4 3. 2% 8.0 

2 3% 1% 2'3;16 - .9 
2 3% 2 2'3/16 - 1.3 

2% 3% 2Y4 3% - 1.6 
25/8 4 2Ya 39/16 - 2.3 
37/16 2'3/16 2Y, 2Y4 2 3.3 
3Yi6 2Y, 2'12 2Ya 1'3/16 3.0 
3Va 3% 31/4 2Y, 1'5/16 4.0 

STANCOR PRODUCTS· 131 GODFREY ST .• LOGANSPORT, IN 46947 • PHONE 219/722-2244 • TWX 810-295-0699 
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5600 TRANSFORMERS 

RECTIFIER, CONTROL AND FILAMENT TRANSFORMERS 
WITH SINGLE SECONDARY: ALL PRIMARIES SOI60 HZ.§ (cont'd.) 

S Insulalion 
E SecondaryA lest Termination C STANCOR Primary RMS 
T Part No. Style Volts Amps. Volts Volts' Pri. Sec. 

P-8655 NV 10.0C.T. 6.0 117 1500 Leads Leads 
P-8656 NV 10.0C.T. 8.0 117 1500 Leads Leads 

A P-6139t NV 10.0C.T. 8.0 117 2500 Leads Leads 
P-4097t C 10.0C.T. 8.0 117/107 2500 Leads Leads 
P-6461 C 10.0C.T. 10.0 117 2000 Leads Leads 
P-8390 A 12.0 .150 117 1500 Leads Leads 
P-8391 A 12.0 .350 117 1500 Leads Leads 
P-8392 A lio .700 117 1500 Leads Leads 

B P-8393 A 12.0 1.200 117 1500 Leads Leads 
P-8657 A 12.0 2.0 117 1500 Leads Leads 
P-8658 A 12.0 4.0 117 1500 Leads Leads 
P-8659 NV 12.0 6.0 117 1500 Leads Leads 
P-8660 NV 12.0 8.0 117 1500. Leads Leads 

C P-8384 A 12.6C.T. 1.0 117 1500 Leads Leads 
jP-8550 A 12.6C.T. 1.5 115 1500 Leads Leads 

P-8130 A 12.6C.T. 2.0 117 1500 Leads Leads 
P-8715 A 12.6C.T. 2.0 230 1500 Leads Leads 
P-8358 A 12.6C.T. 3.0 117 1500 Leads Leads 

D P-8641 A 12.6C.T. ·4.0 117 1500 Leads Leads 
P-8642 C 12.6C.T. 6.0 117 1500 Leads Leads 
P-8643 C 12.6C.T. B.O 117 1500 Leads Leads 
P-8644 C 12.6C.T. 10.0 117 1500 Leads Leads 
P-B716 A 12.6C.T. 4.0 .230 2500 Leads Leads 

jP-8577 A 14.0C.T. .250 115/230 1500 L~ads Leads 
j P-8553 A 14.0C.T. .250 1-15 1500 Leads Leads 

E jP-8555 A 14.0C.T. 1.0 115 1500 Leads Leads 
jP-8556 A 14.0C.T. 2.0 115 1500 Leads Leads 
jP-8557 NV 14.0C.T. 4.0 115 1500 Leads Leads 
jP-8558 NV 14.0C.T. 6.0 115 1500 Leads Leads 

JP-8690 A lB.OC.T. .750 115 1500 Leads Leads 

F JP-8.691 A 18.0C.T. 1.0 115 1500 Leads Leads 
JP-8692 A 18.0C.T. 1.5 115 1500 Leads Leads 
/P-8693 A 18.0C.T. 2.0 115 1500 Leads Leads 

P-8500 A 20C.T. .050 115/230 2500 Leads Leads 
P-8501 A 20C.T. .100 115/230 2500 Leads Leads 
P-8502 A 20C.T. .150 115/230 2500 Leads Leads 
P-8503 A 20C.T. .200 115/230 2500 Leads Leads 

G P-8504 A 20C.T. .250 115/230 2500 Leads Leads 
P-8505 A 20C~T. .300 115/230 2500 Leads Leads 
P-8506 A 20C.T. .400 115/230 2500 Leads Leads 
P-8507 A 20C.T. .500 115/230 2500 Leads Leads 
P-8508 A 20C.T. 1.0 115/230 2500 Leads Leads 
P-8604 A 20.0C.T. 1.0 117 1500 Leads Leads 

H jP-8559 NV 20.0C.T. 2.0 115 1500 Leads Leads 
/P-8560 NV 20.0C.T. 4.0 115 1500 Leads Leads 

I JP-8551# A 24.0 1.0 115 1500 Leads Leads 
jP-8694# A 24.0 2.0 115 1500 Leads Leads 

P-8394 A 24.0C.T. .OB5 117 1500 Leads Leads 
P-8720 A 24.0C.T. .OB5 230 1500 Leads Leads 
P-8395 A 24.0C.T. .200 117 1500 Leads Leads 
P-8721 A 24.0C.T. .200 230 1500 Leads Leads 

J jP-8578 A 24.0C.T. .200 115/230 1500 Leads Leads 
P-8396 A 24.0C.T. .400 117 1500 Leads . Leads 
P-8722 A 24.0C.T. .400 230 1500 Leads Leads 
P-8397 A 24.0C.T. .700 117 1500 Leads Leads 
P-8723 A 24.0C.T. .700 230 1500 Leads Leads 
P-8661 A 24.0C.T. 1.0 117 1500 Leads Leads 

jP-8575 A 24.0C.T. 1.0 115/230 1500 Leads Leads' 
P-8662 A 24.0C.T. 2.0 117 1500 Leads Leads 

K P-8663 NV 24.0C.T. 4.0 117 1500 Leads Leads 
P-8664 NV 24.0C.T. 6.0 117 1500 Leads Leads 
P-8665 NV 24.0C.T. B.O 111 1500 Leads Leads 

JP-8695 NV 24.0C.T. 10.0 115 1500 Leads Leads 
P-8656 NV 24.0C.T. 12.0 117 1500 Leads Leads 

'Insulation Test Voltage Twice allowable RMS working voltage plus 1000 volts. ';'Has electrostatic shield. 
§May be operated froma 400 Hz source with no change in output ratings. #60 Hz. only 

5600 

srANCOR 
Dimensions-Inches 

Case 
H W 

3Va 2V2 
3Vi6 2'3/,6 
3'3A6 3Va 
37/a 3Va 
37Al 3% 
1% 2Va 
Ha 2% 
15/a 27/a 
2 3% 
2 3% 

2% 4 
3i1'6 2'3116 
3'3116 3Ya 

2 3V4 
1'5116 35116 

2 3V4 
2 3V. 

23/a 33/. 
25Al 4 
3V2 2'3/,6 
37/a 3Ya 
4V. 37116 
2% 4 
13fa 23fa 
13/a 23fa 

115116 3V4 
2V4 3' Vi6 
3 2V2 

33/a 2'3116 

115116 30/16 
1,5/,6 30/16 
2%2 3% 
2%2 331. 

lV4 2Ya 
1%2 2Va 
19/32 2Va 
13fa 2% 
13/a 2% 
Ha 2% 
15/a 2i1a 
15/a 2% 
2 3V. 

2 3V. 
20/16 4 
33fa 2'3116 

1,5/,6 3V. 
29116 4 
1'/. 2Va 
lV4 2Va 
13fa 23fa 
Ha 23fa 
1% 2% 
15/a 27/a 
1% 27/a 
2 3V4 
2 3V4 
2 3V. 

1'5116 30/16 
2% 4 

313116 3Va 
431,6 37116 
431,6 37116 
4Ya 3Vi6 
49/,6 3% 

AR.M.S. values. 
/New item. 

D 

2% 
3 
3 

3% 
39116 

11'4 
1% 
10/a 
15/a 
2Va 
2V. 
2% 
2% 
1% 
2 

2Va 
2Va 
2V. 
2% 
3% 
3% 
3i1a 
2% 
lV2 
Ha 
H. 

115116 
27116 
2% 
2 

2Va 
2Va 
2V4 
lV4 
lV4 
lV4 
1% 
1% 
13/a 
lV2 
lV2 
2V. 

2Va 
2V, 
2% 
2Ya 
2 

lV4 
lV. 
1% 
1% 
lV2 
15/a 
1V2 
H. 
1% 
2Vis 

2 
2% 

2'3116 
2'311, 
33/a 
3314 
40/a 

Mounting iNto 
MW MD Lbs. 

2 25,1;6 3.1 
2V4 . 2V2 4.1 
2V2 23/a 4.9 
2V2 2V2 5.2 
2V2 2'Vi6 5.0 
1% - .25 
2 - .35 

I 
2% - .60 

2'¥16 - .85 
2'3116 - 1.3 
30/16 - 2.3 
2V4 2Ya 3.4 
2V2 2Ya 4.3 

213116 - .9 
2'¥16 1.3 

2'¥16 - 1.4 
2'¥16 - 1.4 
3Ya - 1.6 
30/16 - 2.3 
2V4 2¥16 3.8 
2V2 23Al 5.0 
2% 231. 6.3 

30/16 - 2.3 

2 - .3 
2 - .4 

2'3116 - 1.2 
3Ya - 1.5 
2 2V. 3.0 

2V4 23fa 4.0 
2'¥16 - 1.3 
2'3116 - 1.5 
3Ya - 1.7 
3Va - 2.0 
1% - .3 
13/. - .4 
H. - .4 
2 - .4 
2 - .4 
2 - .6 

23/a - .6 
2% - .8 

2'31,6 - 1.4 
2'3116 - 1.4 
30/16 - 2.5 
2V4 2% 4.0 

2'3116 - 1.4 
39/,6 - 2.3 
1% - .25 
1% - .25 
2 - .35 
2 - .35 
2 - .3 

23fa - .60 
23/a - .60 

2'3116 - .85 
2'3116 - .85 
2'3116 - 1.4 
2'3116 - 1.3 
39116 - 2.3 
2V2 2Va 4.0 
23/. 2V4 5.7 
2% 2314 7.3 
2% 3 B.O 
3 3V4 11.2 
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srANCOR 
S 
E 
C STANCDR 
T Part No. Style 

P-6469 A 
P-8707 A 
P-8180 A 
P-8357 A 

A .; P·8574 A 
P-8388 A 
P-8645 C 
P-8646 C 
P-8647 C 

P-8606 A 

B P-8607 A 

P-8608 A 
P-8609 A 
P-8600 A 
P-8601 A 
P-8602 A 

C P-8603 A 
P-8667 A 
P-8668 NV 
P-8669 NV 
P-8670 NV 

.; P-8561 A 
jP-8554 A 

0 jP-8562 NV 
jP-8563 NV 
/ P-8576 A 

P-861 0 A 
P-8728 A 
P-8611 A 
P-8612 A 

E P-8613 A 
P-8671 A 
P-8672 NV 
P-8673 NV 
P-8674 NV 
P-8540 A 
P-8541 A 

F P-8542 A 
.;P-8564 A 
JP-8565 NV 
jP-8566 NV 

G P-8605 A 

",P-8567 A 
H vP-8568 _ NV 

vP-8569 NV 
",P-8552 A 

I ",P,857D NV 
",P-8571 NV 

J ",P-8572 NV 
.;P-8573 NV 

TRANSFORMERS 

RECTIFIER, CONTROL AND 
FILAMENT TRANSFORMERS (Continued) 
WITH MULTIPLE SECONDARIES: ALL PRIMARIES 50/60 Hz.§ 

Insulation Dimensions-Inches 
Secondary'" Test Termination Case Mounting Primary R'MS 

Volts Amps. Volts Volts' Pri. Sec. H W D MW MD 

25.2 1.0 117 1500 Leads Leads 2 3V, 2Va 2'0/16 -
25.2 1.0 230 1500 Leads Leads 2 3% 2Va 2'3/i6 -
25.2C.T. 1.0 117 1500 Leads Leads 2 3V, 2V, 2'0/16 -
25.2C.T. 2.0 117 1500 Leads Leads 2% 4 2V, 39/i6 -
25.2C.T. 2.0 115/230 1500 Leads Leads 2'9132 4 2% 39/,6 -
25.2C.T. 2.8 117 1500 Leads Leads 20/a 4 2% 30/16 -
25.2C.T. 5.0 117 1500 Leads Leads 4V, 37/i6 37/a 2% 2'V,6 
25.2C.T. 7.5 117 1500 Leads Leads 4V, 3V2 4% 2% 3Ya 
25.2C.T. 10.0 117 1500 Leads Leads 4'Yi6 3% 5 3 3% 

26.0C.T. .040 117:1: 2500 Leads Leads 1V, 2Va 13/a 13/, -
Nominal 
tprimary tapped to provide secondary voltages of 24.5C.T. or 27.5C.T. or 29C.T. 

26.0C.T. I .25 I 117:;: I 2500 I Leads I Leads I 1o/a 27/a 1% 2% -
Nominal 
:::Primary tapped to provide secondary voltages of 24.5C.T. or 27.5C.T. or 29C.T. 

26.5C.T. .6 117 2500 Leads Leads 2 3% 2Va 2,3/,6 -
26.8C.T. 1.0 117 1500 Leads Leads 2 3% 2Va 2'0/16 -

28.0C.T. .085 117 1500 Leads Leads 1'14 2Va 1% 1% -
28.0C.T. .175 117 1500 Leads Leads 1% 2% 131a 2 -
28.0C.T. .300 117 1500 Leads Leads 1% 27/a 1% 2% -
28.0C.T. .800 117 1500 Leads Leads 2 3% 2Va 2'0/16 -
28.0C.T. 1.0 117 1500 Leads Leads 2 3V4 2Va 2'3/i6 -
28.0C.T. 2.0 117 1500 Leads Leads 3Va 2V2 2V2 2 23/i6 
28.0C.T. 4.0 117 1500 Leads Leads 3'3116 3Va 3% 2V2 2V2 
28.0C.T. 6.0 117 1500 Leads Leads 431,6 37/i6 3V2 2% 20/a 

30.0C.T. 1.0 115 1500 Leads Leads 2V, 3'V,6 1 "V,6 3Va -

30.0C.T. 1.7 115 1500 Leads Leads 2'9132 4 2% 30/16 -
30.0C.T. 2.0 115 1500 Leads Leads 3 2V2 29/i6 2 23/a 
30.0C.T. 4.0 115 1500 Leads Leads 33/4 3Va 3Va 2V2 20/a 
35.0C.T. 1.5 115/230 1500 Leads Leads 2'91J2 4 2V4 39/i6 -

36.0C.T. .065 117 1500 Leads Leads 1V4 2Va 1% 1% -
36.0C.T. .065 230 1500 Leads Leads 1V, 2Va 1% 1% -
36.0C.T. .135 117 1500 Leads Leads 1% 23/a 13/a 2 -
36.0C.T. .300 117 1500 Leads Leads 1% 2% 1% 2% -
36.0C.T. .550 117 1500 Leads Leads 2 3V, F/a 2,3/,6 -
36.0C.T. 1.0 117 1500 Leads Leads 231a 331, 2V4 3Va -

36.0C.T. 2.0 117 1500 Leads Leads 37,1i6 2'3/i6 2314 2V, 2Va 
36.0C.T. 4.0 117 1500 Lea·ds Leads 4¥16 3Yi6 27/a 2% 2% 
36.0C.T. 6.0 117 1500 Leads Leads 40/16 3% 3V, 3 20/a 

40:0C.T. .120 115/230 2500 Leads Leads 131a 2% 13/a 2 -
40.0C.T. .200 115/230 2500 Leads Leads 1o/a 27/a 1V2 2% -
40.0C.T. .250 115/230 2500 Leads Leads 1o/a 27/a 1V2 231a -
40.0C.T. 1.0 115 1500 Leads Leads 20/,6 4 2% 30/16 -
40.0C.T. 2.0 115 1500 Leads Leads 331a 2,3/,6 27/8 2% 2% 
40.0C.T. 4.0 115 1500 Leads Leads 33/4 3Va 3V2 2V2 27/a 

48.0C.T. 1.0 117::: 2500 Leads Leads 2% 4 2% 30/16 -
Nominal 
:;:Primary tapped to provide secondary voltages of 45C.T. or 51C.T. or 54 C.T. 

50.0C.T. 1.0 115 1500 Leads Leads 20/,6 4 2% 30/16 -

50.0C.T. 2.0 115 1500 Leads Leads 33/4 3Va 2% 2V2 23/a 
50.0C.T. 4.0 115 1500 Leads Leads· 4Va 37/i6 3V2 2% 2% 

60.0C.T. .4 115 1500 Leads Leads 1,5/,6 30/16 2 2,3/,6 -

60.0C.T. 1.0 115 1500 Leads Leads 3 2V2 2% 2 2% 
60.0CT. 2.0 115 1500 Leads Leads 331, 3Va 3Va 2V2 2% 

70.0C.T. 1.0 115 1500 Leads Leads 331a 2'3/i6 2% 2V, 2V4 
70.0C.T. 2.0 115 1500 Leads Leads 331, 3Va 3V2 2V, 2'1a _ 

'Insulation Test voltage Twice allowable RMS working voltage plus 1000 volts. "'R.M.S. values 
§May be operated from a 400 Hz source with no change in output ranges. j New item 

5600 

WI. 
Lbs. 

1.4 
1.4 
1.4 
2.2 
2.2 
2.2 
6.0 
7.3 

12.3 

.25 

.70 

1.3 
1.3 

.25 

.35 

.60 
1.0 
1.4 
2.9 
5.3 
7.0 

1.5 
1.5 
3.2 
5.7 
2.2 

.25 

.25 

.35 

.60 
1.0 
2.0 
3.5 
6.0 
8.3 

.4 

.6 

.8 
2.6 
4.0 
6.4 
2.3 

2.4 
4.7 
7.4 

1.3 
3.4 
5.6 

4.0 
6.0 
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rr= 

[

5 

1I5V 4. 6 

"''',:-.I [: 
6 PIN 

TYPE SW 

TRANSFORMERS 5600 

TYPE DSW 

4J [5 
3· 6 

2[1[7 lIS/230V . 
50/60 HZ 

I· 8 

8 PIN 
TYPE DSW 

PC TERMINAL 

SD\NCOR 

"SIDE 
WINDER" 
Split Bobbin

PC Mount 
Transformers 

.... 
:1:1 
:DIll z: 
CII ... 
1:1 
:1:1 
511: ... 
:1:1 
CII 

Stancor offers this compact transformer with primary 
and secondaries wound side by side. The "Side 
Winder" is non-concentrically wound, to reduce size 
and cost. 

Split bobbin winding and low capacitive coupling de
sign eliminates electrostatic shieldipg requirement 
and expense. 

• High isolation ... 2,500 V RMS. Hi-Pot Testing 
• PC Pins ... Precision spaced insert directly into 

PC Boards 
• Class B Insulation ... 130°C 

"Side Winders" are available with Single 115V or Dual 
115/230V Primaries, plus, secondaries are split to 
permit series or parallel connection. 

L - B - - --+.;;...--+t--f!f-I-
SIDE WINDER APPLICATIONS: 

If"~ ~--T" 
CLEARANCE HOLE 

Size VA H 

2 1.1 '5/,~ 
3 2.5 13/,6 
4 6.0 15/,6 
5 12.0 1 'l"6 
6 20.0 P/'6 

See size as first digit in Part Number. 

NOTE: PINS 2 ~ 3 
OMITTED ON SINGLE 
PRIMARY VERSIONS 

Electronic Game Systems. 
Computer Peripherals. 
Switching Power Supplies. 
Medical Electronics. 
Instrumentation Equipment. 
Communications Equipment. 
Computer "On Board" Power. 
Machine Control Logic Systems. 
ROBOTICS. 
Consumer Electronics. 
Consult Factory For Special 

Design Requirements. 

Dimensions-Inches 

W L ML A B 

1 Ya 1% - .250 .250 
lYe P/s - .250 . .250 
10/,6 1% 1 Y'6 .250 .350 
19/,6 1% 1 Y4 .300 .400 
1% 2% 1 Y2 .300 .400 

WI. 
C Lbs. 

1.200 .. 17 
1.200 25 
1.280 .44 
1.410 .70 
1.600 .80 

STANCOR PRODUCTS· 131 GODFREY ST. • LOGANSPORT, IN 46947 • PHONE 219/722-2244 • TWX 810-295-0699 
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5600 TRANSFORMERS 

srANCOR 
u.I 
1:1: ... "SIDE WINDER" (Cont'd.) 
IE 
1:1: c= .... 

SINGLE & DUAL PRIMARY-SPLIT BOBBIN-PC MOUNT TRANSFORMERS 

u.I :z 
IIC 
1:1: .... 

S STAN COR Part No. 
E 
C Single 115V Oual115/230 V 
T 6 Pin 8 Pin 

jSW-210 jDSW-210 
jSW-310 jDSW-310 

A jSW-410 jDSW-410 
jSW-510 jDSW-510 
jSW-610 jDSW-610 
jSW-212 jDSW-212 
jSW-312 jDSW-312 

B jSW-412 jDSW-412 
jSW-512 jDSW-512 
jSW-612 jDSW-612 
jSW-216 jDSW-216 
jSW-316 jDSW-316 

C jSW-416 jDSW-416 
jSW-516 jDSW-516 
jSW-616 jDSW-616 
jSW-220 jDSW-220 
jSW-320 jDSW-320 

D jSW-42D jDSW-420 
jSW-52D jDSW-520 
jSW-620 jDSW-620 
jSW-224 jDSW-224 
jSW-324 jDSW-324 

E jSW-424 jDSW-424 
jSW-524 jDSW-524 
jSW-624 jDSW-624 
jSW-228 jDSW-228 
jSW-328 jDSW-328 

F jSW-428 jDSW-428 
jSW-528 jDSW-528 
jSW-628 jDSW-628 
jSW-232 jDSW-232 
jSW-332 jDSW-332 

G jSW-432 jDSW-432 
jSW-532 jDSW-532 
jSW-632 jDSW-632 
jSW-236 /DSW-236 
jSW-336 jDSW-336 

H jSW-436 jDSW-436 
jSW-536 jDSW-536 
/SW-636 jDSW-636 
jSW-248 jDSW-248 
jSW-348 jDSW-348 

I jSW-448 jDSW-448 
jSW-548 jDSW-548 
jSW-648 jDSW-648 
jSW-256 jDSW-256 
jSW-356 jDSW-356 

J jSW-456 jDSW-456 
jSW-556 jDSW-556 
jSW-656 jDSW~656 

jSW-2120 jDSW-2120 
jSW-3120 jDSW-3120 

K jSW-4120 jDSW~412D 
jSW-5120 /DSW-512D 
jSW-6120 /DSW-612D 

*RMS'(Root Mean Square) = 70.7% of Peak Voltage 

,New Item 

Secondary RMS * Rating 

Individual Series 

5V @O.11A 10V C.T. @O.11A 
5V @O.25A 10V C.T @ O.25A 
5V @O.BA 10V C.T @ O.BA 
5V @ 1.2A 10V C.T @ 1.2A 
5V @2A 10V C.T @2A 
B.3V @O.09A 12.6V C.T @ O.09A 
6.3V @O.2A 12.BV C.T @ O.2A 
B.3V @O.5A 12.BV C.T @ O.5A 
B.3V @ 1.0A 12.BV C.T @ 1.0A 
B.3V @ 1.6A 12.BV C.T @ 1.BA 
BV @O.07A 1BV C.T @ O.07A 
BV @ .15A 1BV C.T @ .15A 
BV @.4A 16V C.T @ .4A 
BV @ .BA 1BV C.T @ .BA 
BV @ 1.25A 1BV C.T. @ 1.25A 
10V @ O.055A 20V C.T @ O.055A 
10V @ O.12A 20V C.T. @ O.12A 
10V @O.3A 20V C.T @ O.3A 
10V @O.BA 20V C.T @ O.6A 
10V @ 1A 20V C.T. @ 1A 
12V @ O.045A 24V C.T @ O.045A 
12V@O.1A 24V C.T @ O.1A 
12V @O.25A 24V C.T @ O.25A 
12V @O.5A 24V C.T @ O.5A 
12V @O.BA 24V C.T @ O.BA 
14V @O.04A 2BV C.T @ O.04A 
14V @O.OB5A 2BV C.T @ O.OB5A 
14V @O.2A 2BV C.T @ O.2A 
14V @O.42A 2BV C.T. @ O.42A 
14V @O.7A 2BV C.T @ O.7A 
1BV @ O.035A 32V C.T @ O.035A 
1BV @ O.075A 32V C.T @ O.075A 
1BV @O.1BBA 32VC.T@O.1BBA 
1BV @O.375A 32V C.T @ O.375A 
1BV @ O.625A . 32V C.T @ O.625A 
1BV @O.03A 3BV C.T @ O.03A 
1BV @ O.OB5A 3BV C.T @ O.OB5A 
1BV @O.17A 3BVC.T @O.17A 
1BV @O.35A 3BV C.T @ O.35A 
1BV @O.55A 3BV C.T @ O.55A 
24V @O.023A 4BV C.T @ O.023A 
24V @O.05A 4BV C.T @ O.05A 
24V @O.125A 4BVC.T@O.125A 
24V @O.25A 4BV C.T @ O.25A 
24V @O.4A 4BV C.T @ O.4A 
2BV @O.02A 5BV C.T @ O.02A 
2BV @O.045A 5BV C.T @ O.045A 
2BV @O.11A 5BVC.T@O.11A 
2BV @O.22A 56V C.T @ O.22A 
2BV @O.35A 5BV C.T @ O.35A 
BOV @O.01A 120V C.T @ O.01A 
BOV @O.02A 120V C.T @ O.02A 
60V @O.05A 120V C.T @ O.05A 
BOV@O.1A 120V C.T @ O.1A 
60V @O.16A 120V C.T @ O.1BA 

Parallel 

5V@O.22A 
5 V@O.5A 
5 V@ 1.2A 
5 V@2.4A 
5V@4A 
B.3V@ O.1BA 
6.3V@O.4A 
B.3V@ 1.0A 
6.3V@2.0A 
B.3V@3.2A 
BV@O.14A 
BV@O.3A 
BV@O.BA 
BV@1.6A 
BV@ 2.5A 
10V@O.11A 
10V@O.24A 
10V@O.BA 
10V @ 1.2A 
10V@2A 
12V@ O.09A 
12V@O.2A 
12V@O.5A 
12V@1.0A 
12V@1.6A 
14V@O.OBA 
14V @O.17A 
14V@O.4A 
14V@O.B4A 
14V@1.4A 
1BV C.T @ O.07A 
16VC.T @O.15A 
1BV C.T @O.37BA 
1BV C.T @ O.750A 
1BV C.T @ 1.25A 
1BV@O.OBA 
1BV@O.13A 
1BV @O.34A 
1BV@O.7A 
1BV@ 1.1A 
24V@O.04BA 
24V@Q.1A 
24V @O.25A 
24V@O.5A 
24V@O.BA 
2BV@O.04A 
2BV@O.09A 
2BV@ O.22A 
2BV@ O.44A 
2BV@O.7A 
60V@O.02A 
BOV@O.04A 
BOV@O.1A 
BOV@O.2A 
BOV@ O.32A 
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5600 TRANSFORMERS 

SfANCOR 
MI 
II: .... • II: 
1:11 .... 
MI 

:I 
II: .... 

TELEPHONE 
COUPLING 
TRANSFORMERS 
For Interconnecting Data/Voice Modem 
Terminals to Telephone Lines 
Designed to Meet FCC Part 68 
1500 Volt DIELECTRIC STRENGTH - Primary to Secondary - Primary to Core 
Distortion: .5% Max. 300-3.5 kHz Longitudinal Balance: 60 dB Min. @ 200-1 kHz 
Turns Ratio: ±2% 40 dB Min. @ 4 kHz 
Frequency Response: ±.5 dB 300-3.5 kHz Return Loss: 26 dB Minimum 

APPLICATION DATA 

Stancor's TTPC series transformers are designed 
to meet the high performance requirements of 
today's phone interconnect and instrumentation 
applications.Stancor has the broadest range of 
units for general use in impedance matching, circuit 
isolation, line balancing or bridging, and hybrid 
applications. 

TTPC transformers are ideal for use in voice and 
data interconnect networks sue/", as modem termi
nal connection to telephone lines. Stancor's units 
will handle 1500 volts dielectric breakdown and 
meet FCC Part 68 requirements. 

REFERENCE CHART 

S 
E 
C STANCOR 
T Part Number 

/TTPC-1 
/TTPC-2 

A jTTPC-3 
jTTPC·4 
jTTPC·5 

jTTPC-6 
/TTpc· 7 

B jTTpc·8 
jTTPC·9 
jTTPC-1D 
/TTPC-11 
/TTPC-12 

C /TTPC-13 
jTTPC-14 
jTTPc-15 
/TTPC-16 
/TTPC-17 

D' jTTPC-18 

jTTPC-19 

·PCT-24 

E ·.PCT-27 
·PCT-77 

/·PCT-78 

·1000 Volt Dielectric Strength 

J New Item. 

Impedance 

Primary Secondary 
±15% ±10% 

600 C.T. 600 C.T. 
600 600 

600 C.T. 600 C.T. 
600 900 
4000 600 

600 600 C.T. 
600· 600 

600 C.T. 600 C.T. 
600 600/600 
600 900 

4000 600 

Holding Coil (Inductance 1.3 Hy) 
600 600 C.T. Split 
600 600 C.! Split 

, 

600 600 
900 600 

Holding Coil (Inductance 1.4 Hy) 
600 C.! 600 C.! or 

150 Split 
600 C.l 600 C.! 

900 C.! 600 
600 600 C.T.l150 Split 

600 C.T. 600 C.T. 
600 600 

Insertion 
D.C. Losses 
Curro db Max. Schematic 
MA @1Hz No. Slyle 

0 1.4 2 A 
0 1.2 1 B 
0 1.2 2 C 
0 1.5 10 B 
0 1.5 11 B 

90 1.8 3 E 
a 1.2 1 A 
0 1.2 2 A 
a 1.2 4&12 D 
0 1.2 10 A 
a 1.2 11 A 

- 5 F 
90 1.8 6 G 
75 1.1 13&14 H 
80 1:1 16 H 
80 1.1 15 H 

- 9 H 
80 17 7 J 

80 17 8 L 

3 2.0 3 K 
3 2.0 13 K 
3 2.0 2 K 
3 2.0 1 K 

. 

5600 

WI. 
Oz. 

.6 

.5 

.5 

.5 

.5 

1.0 
.6 
.6 

1.0 
.6 
.6 --

1.5 
.5 

2.5 
2.5 
2.5 

2.5 
2.5 

2.5 

.3 

.3 
.3 
.3 
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5600 TRANSFORMERS 

TELEPHONE COUPLING TRANSFORMERS 
STYLES 

A 

lED DOT ml--·781 
MAX---j 

('IN NO.1) I Ii 
I .740MAX 

lJ 
-Il.040±.0~IN 

D 
no DOT r;Jt--l.04MAX--t 

(PIN NO. I) I . Ii 
I uJMAX 

-J1-.040±~ MIN 

G 

............................•................................•.......................... 

B 
r 

.. 7'1 MAX1 

(~INNO.I) ~ 
/ I .4.0 MAX 

REDD~O 

~ 
.400 MIN 

L_ 
j 1-.024 DIA.(4 'LCS.) 

TINNED corr .. 

E H 
RED DOT ~r.815 MAX1 

(PIN NO.1) I 
I (lMAX 

. -Il.040±::-:JMIN 

1.00± .021 

1.35 MAX 

.421±.02. I 
I 

~~~~~~~==!.~6JL50MAX = I 

......................................................................................... 

C 
RED D~or.781 MAX1 

(PIN NO.1) . . ------r 
I .490 MAX 

. ~. 
.400MIN 

L-, 
-11-.024 DIA.(6 PLCS,) 

TINNED corrEi 

-.29D-r±.02 AT 80881N 

F 

I 
1.32 MAX 

J Jrlt 
.625 MAX 

.028-l~ jMIN . 

.200 

5600 

STANCOR PRODUCTS· 131 GODFREY ST .• LOGANSPORT, IN 46947 • PHONE 219/722-2244 • TWX 810-295-0699 
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5600 TRANSFORMERS 5600 

SfANCOR TELEPHONE COUPLING TRANSFORMERS 

STYLES 

K 

.............. ~ ................................. . 

L 
.600 MAX P' \I 

.02. I- . jMIN 

.200 

~1.27MAXJ 

.OU'· 5.6A 'A_ r 
~ ... An 

1.30 

t tJl.65 MAX ..... I 
lEVEL 

............................••...... ~ ........... . 

16. 

12J [7l 
600.tl 600ll. 

L3 6J . 

REFER TO TELEPHONE COUPLER 
REFERENCE CHART FOR IMPEDENCE 
SPECIFICATIONS 

SCHEMATICS 

1. 9. 11]. [4l 
600n. 600n 

L3 ·6J 
I:) 

-0. 

-06 1.4[:) -07 

-08 

4. 
11J [3, 600n 

4 ---.J 

600n [2, L 600n 
6 5---.J 

5. 
131" 6J [1--"") 

1S0n 

2 ---.J 

600Ln [ 3 --"") 

non 

7 4---.J-

7. 
I. o--::~ [ 5Al 

NECE5SARY 600n i EXT·ERNAl 3A<>oJ 

CONNECTIONS; t c,-I 
CT[ [~: 65:J 600n 

SHORT 2A-38 <>oJ [ J 4A-18 c,-I 
6A-S8 2. 

3A-48 ::~ 6B 

8. 
EXTERNAL 

NECESSARY I'A) [ 5Al 
CONNECTIONS· 2. 6A 

, 600n _ 600ll. 

SHORT 2A-l' L 18] [HJ 
6A-S. 

2B .1 

STANCOR PRODUCTS' 131 GODFREY ST. • LOGANSPORT, IN 46947 • PHONE 219/722-2244 • TWX 810-29?-0699 
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5600 

srANCOR 
S 
E 
C STANCDR VA 
T Part No. Style Cap.· 

jPPC-49 APC 7.5 
F jPPC-50 APC 7.5 

PPC-31 APC 8.0 
jPPC-42 APC 10.0 
JPPC-43 APC 10.0 

G JPPC-41 APC 10.0 
JPPC-40 APC 10.0 

PPC-30 APC 10.0 
jPPC-53 APC 10.0 
jPPC-54 PC 24.0 
JPPC-55 PC 24.0 

H JPPC-56 PC 24.0 
JPPC-57 PC 24.0 
JPPC-58 PC 24.0 
jPPC-59 PC 24.0 
/P.PC-60 PC 24.0 

I JPPC-61 PC 24.0 
JPPC-62 PC 24.0 
jPPC~63 PC 24.0 

TRANSFORMERS 

FOR SMALL D.C. POWER SUPPLIES PLUG-IN PRINTED 
CIRCUIT TYPE POWER TRANSFORMERS 

Dimensions-Inches 
Output From Two Secondary Windings'" Case Mounting 

Individually Parallel Series H W 0 MW A 

7.5V. @ 500MA. 7.5V@1.0A 15V.C.T. @ 500MA. 1% 2'3;\6 FA6 2Ye 1.31 
15V. @ 250MA. 15V. @500MA 30V.C.T. @ 250MA. 1% 2'3;\6 17As 2% 1.31 
20V. @200MA 20V. @ 400MA. 40V.C.T. @ 200MA. Pie 27/e lV2 2% 1.30 
6.3V. @ BOOMA. 6.3V. @ 1.6A. 12.6V.C.T. @BOOMA. Pie 2'3A6 FA6 2% 1.31 
BV. @640MA. BV @ 1.2BA. 16V.C.T. @ 640MA. 1o/e 2'3;\6 171,6 23/8 1.31 
10V. @ 500MA. 10V. @1.0A. 20V.C.T. @ 500MA. 1o/e 2'3A6 17,1,6 2Ye 1.31 
12V. @450MA. 12V. @ 900MA. 24Y.C.T. @ 450MA. Pie 2'3A6 FA6 2% 1.31 
20V. @ 250MA. 20V. @ 500MA. 40V.C.T. @ 250MA. 1o/e 27/e lV2 2% 1.30 
115V@44MA 115V. @ BBMA. 230V.C.T. @44MA. 1o/e 2'3A6 FA6 2% 1.31 
5V. @2.4A. 5V. @4.BA. 10V.C.T. @ 2.4A. He 1o/e 2V, - 2.11 
6.3V. @ 2.0A. 6.3V @ 4.0A. 12.6V.C.T. @ 2.0A. He 1% 2% - 2.11 
B.V@1.5A BV. @3.0A. 16.0V.C.T. @ 1.5A. He Pie 2V, - 2.11 
10V. @1.2A . 10V. @2.4A. 20V.C.T. @ 1.2A. He 1% 2V, - 2.11 
12V. @ 1.0A 12V. @2.0A. 24V.C.T. @ 1.0A. 1% 15/e 2V, - 2.11 
14V. @ BOOMA. 14V. @ 1.6A. 2BV.C.T. @BOOMA. H, 1% 2% - 2.11 
17V. @ 700MA. 17V. @ l.4A. 34V.C.T. @ 700MA. 1% 1% 2% - 2.11 
20V. @600MA. 20V. @ 1.2A 40V.C.T. @ 600MA. 1% 1o/e 2% - 2.11 
2BV. @ 420MA. 2BV. @ B40MA. 56V.C.T. @420MA. He Pie 2V, - 2.11 
60V. @ 200MA. 60V. @ 400MA. 120V.C.T. @200MA. He 1o/e 2V, - 2.11 

I-New item-U.L Recognition not available at time of catalog printing. * All primaries·for 115-230 V .. 50-60 Hz. ... R.M.S. values. 

NEW!! 
MICROPROCESSOR 
POWERS 

Developed especially for triple output regulated DC supplies that are used in 
microprocessor, logic and OP-amp circuit combinations. Outputs are listed in 
RMS values and will deliver popular± 12 and ± 15 volts with 5V standby 
values included. 

5600 

WI. 
E Lbs. 

.25 .75 

.25 .75 

.25 .75 

.25 .75 

.25 .75 

.25 .75 

.25 .75 

.25 .75 

.25 .75 

.25 .90 

.25 .90 

.25 .90 

.25 .90 

.25 .90 

.25 .90 

.25 .90 

.25 .90 

.25 .90 

.25 .90 

E· 3 
1234 I--- w -------I 

SEC. 1 '§9. .4 115 V s· 
50·60Hz E· 6 
> SEC.,> 7 

• 
DUAL TAPPED SECONDARIES 

STYLE APC 
(Bottom View) (Side View) 

WITH SINGLE PRIMARV FOR 115 VOLTS, 50-60 HERTZ INPUT 

S 
E OUtput From Two Secondary Windings", RMS C STANCDR VA 
T Part No. Style Cap. Secondary No.1 Secondary No.2 

JPPC-35 PC 1.5 9V. C.T. @ .100A. 24V.C.T. @ .025A. 
JPPC-37 PC 1.5 15V.C.T. @ .060A. 32V.C.T. @ .020A. 

A JPPC-38 APC 4.5 15VC.T. @ .195A. 32V.C.T. @ .050A. 
JPPC-36 APC 7.5 9V.C.T. @ .500A. 24V.C.T. @ .125A. 
JPPC-39 APC 7.5 15V.C.T. @ .2B7A. 32V.C.T. @ .100A 
jPPC-X-12 PC 6.0 10V.C.T. @ .390A. 20V.C.T. @ .107A. 
jPPC-X-15 PC 6.0 10V.C.T. @ .390A 24V.C.T. @ .090A 

B jPPC-Y-12 PC 15.0 10V..C.T. @ .900A. 20V.C.T. @ .270A 
jPPC-Y-15 PC 15.0, 10V.C.T. @ .900A 24V.C.T. @ .240A 

WITH DUAL PRIMARIES FOR 115/230 VOLTS,- 50-60 HERTZ INPUT. 
(SEE SCHEMATIC BELOW) 

jOPC-X-12 PC 
jOPC-X-15 PC 

C jOPC·Y-12 PC 
JOPC-Y-t5 PC 

/ New Item. 

/ 

6.0 10V.C.T. @ .390A 
6.0 10V.C.T. @ .390A. 

15.0 10V.C.T. @ .900A 
15.0 10VC.T. @ .900A 

DUAL 
TAPPED 

SECONDARIES 

DPC 

20V.C.T. @ .107A 
24V.C.T. @ .090A 
20V.C.l @ .270A. 
24V.C.T. @ .240A 

Case 

H W 
1 Ve 125/64 
1 Ve 1'0/64 

1'0/64 2% 
l'V64 2'3;\6 
1'%, 2'3;\6 
1% Fh 
1% Fh 
1% 1o/e 
1% 1% 

1% HIs 
1% 17,Ie 
ll/e 1% 
1% 15/e 

rnlT 
3~~ 

020. ~ ~E'E.fE1 . 

STYLE PC --jr- 0" 

(Bottom View) (Side View) 

Dimensions-Inches 
Mounting WI. 

0 MW A E Lbs. 

10/32 - 1.00 .20 .22 
151J2 - 1.00 .20 .22 
1% 2% 1.31 .25 .47 

1'5132 2% 1.31 .25 .75 
1'5132 2% 1.31 .25 .75 
FA6 - 1.31 .25 .56 
FA6 - 1.31 .25 .56 
2% - 2.1 .25 .75 
2% - 2.1 .25 .75 

FA6 - 1.31 .20 .56 
FA6 - 1.31 .20 .56 
2V, - 2.1 .20 .56 
2% - 2.1 .20 .56 

STYLE PC 
(Bottom View) 10 PIN STYLE (Side View) 

STANCOR PRODUCTS • 131 GOdFREY ST. • LOGANSPORT, IN 46947 • PHONE 219/722-2244 • TWX 810-295-0699 
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A 
AC alternating current 
AID analog to digital 
ADC . analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard 

code for information 
interchange 

A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose 

symbolic instruction 
BCD binary-coded decimal 
BNC baby uN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CATV cable television or community 

antenna television 
CERMET ceramic metal element 
Comm. communications 
CMOS complementary metal-oxide 

semiconductor 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

N ormenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded 

decimal interchange code 
EEPROM electrically erasable PROM 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable 

ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene 

Copolymar, 200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide field 

effect transistor 
GPIB general purpose interface bus 

H 
HF high frequency (3 to 30 MHz) 
HIPOT test, measurement and 

diagnostic equipment 

HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate.frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JFET junction field effect transistor 
JMO.s junction metal .oxide 

semiconductor 

K 
kHz kilohertz (108 hertz) 
KSR keyboard send receive 

.L 
LC inductance capacitance 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LN A low noise Il.mplifier 
LNBlow noise band 
LSI large scale integration 
L VDT linear velocity displacement 

transformer 
M 
MASER microwave amplification by 

stimulated emission of 
radiation 

MATV master antenna television 
J.lF microforad 
MHz megahertz 
MIPS million instructions per second 
MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor 

field effect transistor 
MOSIGT metal-oxide semiconductor 

insulated-gate transistor 
MOV metal oxide varistor 

. MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP -nuclear electromagnetic pulse 
NIM nuclear instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment 

manufacturer 
OR a logical operator 
p 
PC printed circuit 
J;>CB printed circuit board 
pF picofarad . 
PGA pin grid Il.rrll.Y 
PIN positive-intrinsic-negll.tive 

(transistor) 
PLA progrll.mmable logic Il.rrll.Y 
PLL phll.sed lock loop 
PPI plll.n position indicator 
PROM progrll.mmable rell.d only 

memory 
PTC positive temperll.ture coefficient 
PUT progrll.mmll.ble unijunction 

transistor / 

Q 
QAM quadrature amplitude 

modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capll.citance 
RFI radio frequency interference 
RMS root mean square 
ROM rell.d only memory 
RF radio frequency 
RFC rll.dio-frequency choke 
RFI rll.dio-frequency interference 
RTD resistll.nce-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered 

switch 
SIP single in-line package 
SSI small scale integration 
SSR solid stll.te relll.Y 
STL Schottky transistor logic 
SUS silicon unilll.terll.l switch 

T 
TC temperll.ture coefficient 
TCXO temperll.ture compensated 

crystll.l oscillll.tor 
TFE tetrll.fluoride ethylene propylene 

Copolymer, 250 0 Teflon 
TRIAC bidirectionll.l AC llwitch 
TTL trs.nsistor-trs.nsistor logic 

. TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz 

to 3 GHz) 
UJT. silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AR volt-ampere reactive 
VCR video cassette recorder-
VDC volts (of) direct current 
VHF very high frequency 
VHSIC very high speed integrated 

circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very largescale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit . 
VSWR . voltage standing wave ratio 

w 
WPS word processing software 

y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



5600 TRANSFORMERS 

step-up/step-dOWD 
ISOLATION - AUTO 

5600 

traDslornaers 
STEP-DOWN ISOLATION TRANSFORMERS 

PRIMARY: 240 Volts. 50/60 HZ • Line Cord and Plug" 
SECONDARY: 120 Volts. Standard Female Receptacle 
• Electrostatic Shield. UL Approved Cord and Plug. 

VA DIM ENS ION S Mounting Centers Appr. 
Cat No. Watts style L W H Ml M2 Wt. 

S2.5O 50 A 2% 3K6 3¥2 2l0! 1 W6 3 
S2-1oo 100 A 3%2 3'l's 3% 2¥2 23{6 5 
S2-150 150 A 3% 431s 4¥4 2% 2% 7 
S2-220 220 A 3% 4% 4% 3 3K6 9.5 
S2-330 330 A 4% 5l0! 5K6 3¥2 3~ 14.5 
S2-5OO 500 A 4% 6~ 5K6 3lh 4~ 21 
S2-700 700 A 5¥2 51~6 6~6 4~ 3¥2 25 
S2·1OOO 1000 A 5¥2 6% 6~6 4~ 4¥2 35 
S2·1500 1500 B 9 ]3;4 6~6 B~ 43fB 42 
S2-2200 2200 B 9 9% 6~6 B~ (; 65 
S2·3300 3300 B 9 11% 6~6 B~ B~ 95 

*Style A Only; Style B - Knockouts lor Conduit Connectors. 

ISOLATION TRANSFORMERS 
PRIMARY: 120 Volts. 50/60 HZ • Line Cord and Plug' 
SECONDARY: 120 Volts. Standard Female Receptacle 
• Electrostatic Shield. UL Approved Cord and Plug. 

Cat No. 
Sl-5O 
S1-1oo 
SI-150 
SI-220 
SI-330 
Sl-S00 
SI-700 
Sl-1ooo 
SI-1Soo 
SI·22oo 
SI-33oo 

VA 
Watts 
50 
100 
150 
220 
330 
500 
700 
1000 
1500 
2200 
3300 

Style 
A 
A 
A 
A 
A 
A 
A 
A 
B 
B 
B 

DIMENSIONS Mounting Centers Appr. 
L W H M1 M2 Wt. 

4% 4~ 2% 2% 7 
4% 4% 

3¥2 3~ 14.5 
3lh 4~ 21 

5¥2 4l0! 3¥2 25 
4l0! 4lh 35 

9 7% 6% 4% 42 
9 93fs 6% 6 65 
9 11% 6% Bl0! 95 

*51y/e A Only; Style 8 - Knockouts lor Conduit Connectors. 

STEP-DOWN AUTO TRANSFORMERS 
PRIMARY: 240 Volts. 50/60 HZ • Line Cord and Plug" 
SECONDARY: 120 Volts. Standard Female Receptacle 
• UL Approved Cord and Plug. 

VA 0 I MEN S ION S Mounting Centers Appr. 
Cat No. Watts Style L W H Ml M2 wt. 

SA-200 200 A 3%2 3'l's 3'l's 2l0! 23{6 5 
SA-Joo 300 A 3% 4% 4l0! 2% 2% 7 
SA-450 450 A' 32U2 4% 4% 3 3% 9¥2 

SA-l000 1000 A 4% 6l0! 5K6 3lh 4l0! 21 

SA-2oo0 2000 A 5¥2 61~6 6~6 4l0! 4¥2 35 
SA-3ooo 3000 B 9 7% 6~6 6% 4~ 42 
SA-4Soo 4500 B 9 93fs. 6~6 6% 6 65 
~~~~:~~00~~6~5~00~~B--~9~--~11~o/!~s--~6~%~6---76%· Bl0! 95 

SA-SOOOo. BOOO B 10% 9% 8l0! 7¥2 6lJ8 90 
SAI-S300t 5300 A 
* Styl. A Only * *60 HZ Only Style 8 - Knockouts for Conduit Connector 
tStop.-up/down Aulo Transformer. Connections for 208/230 V or 230/208 V, 23 Amp 50/60 HZ 

" '"'1'1 1 

:JIC 

Style A 

Style 8 

DEPT. EM, 510 DRIGGS AVENUE • BROOKLYN, NEW YORK 11211 • TELEPHONE: (718) 782-4200 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2299 



Fig. 
19 
19 
19 
20 

19 
21 

22 

21 

19 
21 

19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
19 
19 
19 
19 

A·2300 

Cat. Sec. Sec. 
No. Volts Amp 

4Cl 6.3 CT 0.8 
4C2 6.3 CT 1.2 
4C3 6.3 CT 6.8 
4C4 6.3 4.9 

6.3 2.7 
4C5 6.3 CT 7.2 
4C6 6.3 7 

6.3 7 
6.3 1.5 

4C7 6.3 CT 7 
6.3 CT 7 

4CB 6.3 13.7 
I 6.3 2.9 

6.3 0.3 
4C9 6.3 CT 12.3 
4Cll 6.3 2.4 

6.3 2.5 
6.3 2.7 

4C26 6:3 CT 2 
4C27 6.3 CT 3 
4C2B 6.3 CT 5 
4C29 5 CT 3 
4C30 5 CT 6 
4C31 8.5 CT 12 
4C32 8.5 CT 23 
4C33 8.5 CT 35 
4C34 8.5 CT 45 
4C12 14.1 3 
4C35 21 CT 4.5 
4C13 21 CT 9 
4C36 21 CT 18 
4CI0 20 CT 0.6 

TRANSFORMERS 

ENCAPSULATED 400 cps 
transforme,.s 

CLIPPER SERIES 

FREQUENCY 
Insul. 380-1000 cps 
Volts Pri. Mold 
(RMS) Volts Size 
1500 115 SM3 
1500 115 . SM2 
1500 1101115/120 2 
1500 115 3 

1500 115 35 
1500 120 35 
1500 FOR MINIMUM SIZE & 

MINIMUM WEIGHT 
1500 • CONTOUR MOLDED 

1500 120 4 • HIPERSIL CORES 

1500 
MIL-T27C 1500 115 4 

1500 Specifications 
1500 MIL Type 1500 115 5 
1500 115 3 

TF5S03Zl 
85°C Max. Ambient 

130°C Max. 
1500 115 SM1 Oper. Temp. 
1500 115 1A HIGH SHOCK 
1500 115 2 EXTREME 
2500 115 SM1 ENVIRONMENT 

2500 115 2 CONDITIONS 

1500 115 5 LIGHTWEIGHT FOR 
AIRBORNE USE 

1500 115 7 10,000 HOUR 
1500 115 8 PLUS-LIFE 
1500 115 9 SERVO 

1500 115 3 APPLICATIONS 

1500 115 5 ISOLATIONS 
POWER SUPPLIES 

1500 115 7 AIRBORNE CONTROL 
1500 115 9 CIRCUITS 
1500 115 SMI MISSILE CIRCUITS 

:JIIC :Jilt!: 
C 

J§ 
FIG. IS FIG.19 

Jc FIG. 22 

J§ ~ -§ c 
FIG. 20 FIG.21 

~G.23 

5600 

For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 5600 

r~= ENCAPSULATED 400 cp~ 
t,.ansfo,.me,.s STERLING 

TRANSFORMER ....... -' CLIPPER SERIES 

Fig. 

19 
19 
19 
19 
19 
18 
19 
19 
19 
22 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
23 
23 
23 
23 
23 
18 

Cat. 
No. 

4C37 
4C38 
4C39 
4C40 
4C41 
4C14 
4C15 
4C23 
4C24 
4C16 

4C42 
4C43 
4C44 
4C45 
4C46 
4C47 
4C48 
4C49 
4C25 
4C17 
4C18 
4C19 
4C21 
4C20 
4C50 
4C51 
4C52 
4C53 
4C22 

Sec. 
Volts 

21 CT 
24 CT 
24 CT 
24 CT 
24 CT 
26 
26 CT 
26 CT 
26 CT 
28 CT 
6.3 CT 

41 CT 
41 CT 
41 CT 
41 CT 
48 CT 
48 CT 
48 CT 
48 CT 
52 CT 
52 CT 
90 CT 

115 
115 

105/115/125 
105/115/125 
105/115/125 
105/115/125 
105/115/125 

334 

I"sul. 
Sec. Volts 
Amp. (RMS) 

24 1500 
4 1500 
8 1500 

16 1500 

21 1500 
0.5 1500 
1.5 1500 
3 1500 
5 1500 
0.8 1500 
7 
2.3 1500 
4.5 1500 
9 1500 

12 1500 
2 1500 
4 1500 
8 1500 

10 1500 
2 1500 
0.2 1500 
4.5 1500 

.05 1500 
2.8 1500 
0.4 1500 
1 1500 
2.4 1500 
3.2 1500 
4 1500 
025 1500 

Pri. 
Volts 

115 
115 
115 
115 

115 
115 
115 
115 
115 
115 

115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

105/115/125 
105/115/125 
105/115/125 
1051115/125 
105/115/125 

115 

Mold 
Size 

10 
5 
7 
9 

10 
SMI 

3 
4 
6 
3 

5 
7 
9 

10 
5 
7 
9 

10 
5 

SMI 
9 

SM2 
8 
2 
6 
8 
9 

10 
SMI 

Mt D' App. ~~t~!ries are two hole mounting with holes on 
Mold Overall Dimen. g. ,men. Wt. Mig. center line. #4.40 Pem nuts are fastened to the 

....:N=O~. ~L-+-...::W~...::H-+-,-!F-+"....,=.G..,-fl"(L:::;:bS::<")fo:'Mc::.::et9h. bracket. 
SM3 I1h, 1!{. 11,t4 1 Note1 0.06 Note 1 Note 2-
SM2 11,t. 11,t4 }ll{. 1 Note 1 0.10 Note 1 #6·32 Pem nuts on bracket are standard: 

FREQUENCY 
380-1000 cps 

FOR MINIMUM SIZE & 
MINIMUM WEIGHT 

• CONTOUR MOLDED 
• HIPERSILCORES 

MIL-T27C 
Specifications 

MIL Type 
TF5S03ZZ 

85 D C Max. Ambient 
130DC Max. 
Oper. Temp. 

HIGH SHOCK 
EXTREME 
ENVIRONMENT 
CONDITIONS 
LIGHTWEIGHT FOR 
AIRBORNE USE 
10,000 HOUR 
PLUS-LIFE 
SERVO 
APPLICATIONS 
ISOLATIONS 
POWER SUPPLIES 
AIRBORNE CONTROL 
CIRCUITS 
MISSILE CIRCUITS 

• All primaries 380·1000 cps 
• Dielectric test voltages: 

PRIMARIES 1500 Volts RMS 
SECONDARIES 1500 Volts RMS 

• Epoxy resin used as encapsulant 
SM1 11{. 1'12 }ll{, 11{. Note 1 0.16 Note 1 Note 3-
1 1'~, 1~. 1'~, 11,t4 1~, 0.25 Note 2 #8·32 Pem nuts on bracket are standard. • Prices subject to change without notice 

~1~A~1~'l{t'~I~'~~2~1~'M~'~I~~tt.1~~t=~0~.25~N~otte~2----::::==~----~====== I I 

~ ~~, ~:~: ~~ ~~ ~~: ~::~ ~~!:~ 1(( = ~ co 1='1T (Br- G ~e· 
35 2){. 2% 2~, 1'~, 1'){, 0.70 Note 2 
4 2~, 2% 2~, 1'~, 1'l{, 0.90 Note2 )) 
5 2'¥4 2% 27/. 1'~, 2M, . 1.20 Note 2 r 
~ ~'¥4;~ ~~ ~~:;~ ;:~~ ~~!:~ j, 

8 3% 27/. 3% 1,,%, 2'12 2.50 Note 2 ~ ~ \ 11'" 
83 3'¥4 31,t4 3% 21,t4 3 3.25 Note 3 ;--____ ----j 
86 3'14 3'¥. 3% 2'14 31,to 4.25 Note 3 l= -= Ell Ell 
9 4l{, 3% 3~8 2M, 31,t2 5.00 Note 3 I ------....J ~----rr-' 
10 4'12 3'~6 3'~6 2'¥4 3~ 6.00 Note 3 W' l I Lt j.J 

EEM 1985 For manufacturers' sales offices, see yellow pages A'2301 



transistor, 
transformers 

MINISPEC TRANSISTOR TRANSFORMERS - 300 SERIES 

A'2302 

Pri. 
D.C. Oper. 

Primary 'Secondary Unbal. Lev. 
Part No. Appl ication Impedance Impedance Ma. DBM 

300 Line to Base 600 600 10 23 
301 Coli. to P.P. Base 100 10 C.T./40 C.T. 100 27 
302 Coil. to Base or line 50,000 600 3 20 
303 Collector to speaker 50,000 6 3 20 
304 Coil. to P.P. Base 100,000 1,200 C.T. 1.4 17 
305 Coil. to P.P. Base 25,000 1,200 C.T. 3 22 
306 P.P. Coil. to P.P. Base 50,000 C.T. 1,200 C.T. 3 20 
307 Line to P.P. Base 600 C.T. 1,200 C.T. 4 23 
308 Co I lector to Base 25,000 600 3 22 
309 P.P. Coil. to P.P. Base 4,000 C~T. 600 C.T. 3 32 
310 Output Coil. to speaker 2,000 3.4 10 32 
311 P.P. Coil. to speaker 4,000 C.T. 3.4 3 32 
312 Co II. to Speaker 400 10 50 25 
313 P.P. Servo Output 500 C.T. 210 30 27 
314 P.P. Coil. to P.P. Base 25,000 C.T. 1,200 C.T. 6 22 
315 P.P. Coli. to P.P. Base 50,000 C.T. 1200/300 Spl it 3 20 
316 P.P. Coli. to P.P. Base 4,000 C.T. 600/150 Split 3 32 
317 Line to P.P. Base 600/150 Split 1,200 C.T. 4 23 
318 P.P. Coli. to Servo 250 C.T. 1,000 10 30 
319 Coli. to P.P. Base 2,500 600 C.T. 10 32 
320 P.P. Coil. to P.P. Base 7,500 C.T. 600 C;T. 8 32 
321 Line to P.P. Base 600 C.T. 600 C.T. 20 23 
322 P.P. Coli. to Servo 1,600 C.T. 450 15 30 
323 P.P. Coli. to Servo 250 C.T. 500 10 30 

MINISPEC AUDIO TRANSFORMERS - 300 SERIES 

Primary Secondary 
Part No. Impedance Impedance 

C •. 50,000 
376 Mike or line to 2 grids 50/250/600 

C.T. 50,000 C.T. 
377 Dynamic m ike to 1 grid 7.5/30 50,000 
378 Si ngl e plate to 1 grid 15,000 60,000 
379 Single plate to 1 grid 15,000 60,000 
380 Single plate to 2 grids 15,000 95,000 C.T. 
381 Single plate to 2 grids 15,000 95,000 C.T. 
382 Single plate to line 15,000 50/250/600 C. T. 
383 Single plate to line 15,000 50/250/600 C.T. 
384 Push pull plates to line 30,000 C.T. 50/250/600 C. T. 
385 Crystal mike to line 50,000 50/250/600 C.T. 
386 Mixing and matching 50/250 C.T. 50/250/600 C.T. 
387 Reactor 300 hy.O d.c. 50hy.@3ma. 
388 50:1 mike to grid 200 V2 Megohm, 
389 10:1 plate to grid 10,000 1 Megohm 

MINISPEC 300 SERIES 
Highest efficiency miniature trans
former for transistor and au:lio cir
cuit applications. 

MILITARY STYLE ENCAPSULATED 
VERSIONS ARE AVAILABLE 

DEPT. 

Pri. 
D.C. 
Unbal 

Ma. 

0 

0 
0 
0 
4 
0 
4 
0 
4 
0 
0 
0 

0 
0 

For manufacturers' sales offices,see yellow pages 

Oper. 
Lev. 
DBM 

5 

5 
5 
6 
14 
5 
11 
8 
21 
8 
5 
8 

9 
11 

Freq. 
Response 

± 2 db. -

200-15,000 
200-20,000. 
300-15,000 
300-15,0(')0 
200-15,000 
200-15,000 
300-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-20,000 
300-20,000 
200-15,000 
300-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15,000 
200-15.,000 
200-15,000 

Freq. 
Response 

±2 \lb. 

20-20,000 

20-20,000 
20-20,000 
20-15,000 

200-20,000 
20-15,000 

200-20,000 
20-20,000 

150-20,000 
30-50,000 
20-20,000 
20-20,000 

OCR 6,000 
80-3,000 

100-2,500 

EEM 1985 



TRANSFORMERS 5600 

transistor 
transformers 

MICROSPEC TRANSISTOR TRANSFORMERS- 600 SERIES 

I Pri. 
D.C. Oper. Freq. 

Primary Secondary Unbal. Lev. Response 
Part No. App Ii cati on Impedance Impedance Ma. DBM ±2 db. 

601 Line to Base 600 600 8 22 200-15,000 
602 Coli. to Base or line 50,000 600 0.7 20 200-15,000 
603 P.P. coil. to P.P. Base 50,000 C.T. 600 C.T. 1.4 20 200-15,000 
604 Collector to speaker 50,000 6 1 20 200-15,000 
605 Coil. to P.P. Base 25,000 1,200 C.T. 1 20 200-15,000 
606 P.P. coil. to P.P. Base 50,000 C.T. 1,200 C.T. 1.4 20 200-15,000 
607 Line to P.P. Base 600 C.T. 1,200 C.T. 16 22 200-15,000 
608 Collector to Base 25,000 600 1 20 200-15,000 
609 P.P. coil.. to P.P. 4,000 C.T. 600 C.T. 5 28 200-15,000 

Base or line 
610 Coli. to Spkr. 2,000 3.4 5 28 200-15,000 
611 Output P.P. coil. to spkr. 4,000 C.T. 3.4 5 28 200-15,000 
612 Coli. to P.P. Base 10,000 1,500 C.T. 1 20 200-15,000 
613 P.P. Coli. to P.P. Base 10,000 C.T. 200 C.T. 6 20 200-15,000 
614 P.P. Coli. to P.P. Base 25,000 C.T. 1,200 C.T. 2 20 200-15,000 
615 Coli. to P.P. Base 2,500 2,500 C.T. 2 23 200-15,000 
616 P.P. CoIJ. to P.P. Base 4,000 C.T. 600/150 spl it 5 28 200-15,000 
617 P.P. Coli. to P.P. Base 7,500 C.T. 600 C.T. 4 22. 200-15,000 
618 Line to Base 600 C.T. 600 C.T. 16 22 200-15,000 
619 P.P. Coli. to P.P. Base 25,000 C.T. 600 C.T. 2 20 200-15,000 
620 P.P. Coil. to P.P. Base 10,000 C.T. 1,500 C.T. 2 20 200-15,000 
621 Driver/Isolation 10,000 C.T. 10,000 C.T. 2 20 200-15,000 
622 P.P. Coil. to P.P. Base 7,500 C.T. 1,200 C.T. 4 22 200-15,000 
623 P.P. Coil. to P.P. Base 2,000 C.T. 500 C.T. 10 28 200-15,000 
624 Line to P.P. Base 600 C.T. 1200/300 split 16 22 200-15,000 

MICROSPEC AUDIO TRANSFORMERS- 600 SERIES 

Primary Secondary 
Part No. Application Impedance Impedance 

675 Input 200/50 250,000/62,500 
676 Inter stage 3: 1 10,000 90,000 
677 Plate to line 10,000 200 
678 Output 30,000 50 
679 Reactor 50 HY at 1 madc 
680 Output 
681 Output 

MICROSPEC 600 SERIES 
Subminiature transformers 
for high efficiency circuits. 

rio/: ~ O.093j)iam. 

32 I ~Ies 

f[:f·~~-r 
STYLEF ~ 
INDUSTRIAL 

100,000 60 
30,000 1,200 

MILITARY STYLE ENCAPSULATED 
VERSIONS ARE AVAILABLE 

STERLING TRANSFORMER CORPORATION 

Pri. 
D.C. 

Unbal. 
Ma. 

0 
0 
3 
1 

0.5 
0.5 

Oper. Freq. 
Lev. Response 
DBM ±2 db. 

4 200-10,000 
4 150-10,000 
20 150-10,000 
20 150-10,000 
4700 ohms OCR 
20 250-10,000 
20 . 200-10,000 

27/32 

Clearance Hole Required 

STYLE H 
HERMETICALLY SEALED 

. DEPT. EM, 510 DRIGGS AVENUE • BROOKLYN, NEW YORK 112II • TELEPHONE: (718) 782·4200 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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" 
5600 TRANSFORMERS 

New epoxy-coated POWERKOTE Coils make the POWERSTATIine the most 
outstanding value in variable transformers today. Without illcrea$e in price, 
size or weight, only POWERSTAT Variable'Trarsformers give an average of 
20% higher current ratings, 10:1 ,greater overload capahility, longer life, 
greater resistance to fungus, salt spray and other contaminating atmospheres. 
POWERKOTE Coil commutator bars are emhedded in place preventing 
steady-state operating temperature aild severe overloads from distorting thl' 
commutator. 

POWERSTAT Variable Transformers are designed to deliver continuously 
adjustable voltage from a-c power lines. They introduce nO waveform distortion 
and feature rugged construction, precious metal plated commutators, excellent 
regulation, high efficiency and conservative ratings. All manually operated types 
listed in the charts except the IOB-12, EN1l6B-EN216B and ENI17B-EN217B 
Series are available with motor drives if desired. Motor-driven speeds are 5, 
15, 30 or 60 seconds for full range travel on all except types having -4, -5, or ,6 
suffixes which do not olIer the 5-second speed. Single types in the 116B-216B, 
117B-217B, 126-226 and I 36B-236B Series are also offered with 2- or 3-wire cord
plug sets. 1156D-1256D ~. ries types are available in ratings to 244. kva., 

RATINGS AND SPECIFICATIONS 

INPUT OUTPUT IN'UT 

5600 

TYPE lOB 

TYPE 21 TYPE 136BT 

TYPE EN216B TYPE 5MB1156DT 

OUTPUT 

CHSl Clrr.nt ltld eonst. l.p'~I.Clllld S~ip. Const. Currillt tOld Cout.11n .dlllcitoid ShIp . .... "L .... ..... Wl 'III. Hertz V.lts All •. K'A AMlp.. IVA TYP£ LII •• 

108-12 SERIES 

Si"",'h ... 
120 50/60 0·120 2.2~· 0.21 3t. 036 0/10B 2V. 
12<> 60 0-132 2.2~· 0,30 

2411 50/60 0-240 0.7" 0.17 0.91 0,22 
'12 2V. 

2411 511/60 0-264 O,S" 0.13 

'411 50/60 0.240 2.2~· 0,$4 31 0.72 
108·2 

240 60 0-264 2.2S· 0.59 

.60 511/60 0-.80 0.7" 0.3" 0.91 0.43 
IU 

'60 50/60 0-5:, 05·· 026 

TflrttPIIIH 
120 SO/60 0-12<> 2.25· 0.47 31 0.62 

108·2 
12<> 60 0-132 2.25" 0.51 

240 511/60 0·240 OP 029 091 O.ll 
JU 

240 50/60 0,264 05 0 • 0.2l 

240 60 0·240 2.25· 094 3' L2 108·3 .\; 
.60 50/60 0·480 0.7" 0.58 0.9' 0.15 

12·J .V. 
.60 60 0-528 0.5" 0.46 

21·22 SERIES 

SlOllln.H 
12<>, SO!6CI ·1" 4,S 0.54 6,S 0.18 , 21 
12<> SO/50 0·140 ',S 0,63 

·240 50/60 0·240 2,1$ 0,$4 32S 0.18 
'22 

240 50/60 0-260 2,1$ 0,63 

2411 50/60 0·240 '-S U 6,S 1.6 , 21,2 ,,\; 
240 50/60 0·280 4.S U 

'80 50/60 0~80 2,1$ U '-25 1.6 
2~2 "10 .80 511/60 0-560 2.25 13 

Tllm'hln 
12<> 50/60 0·120 4,S 0.94 6,S 1.' 

21·2 13\; 
12<> SO!6CI 0·140 '-S U 

2411 SO/60 0·240 2-2S 0,94 J21 L4 22-2 13V. 
2411 50/60 0·280 2.25 U 

2'0 50/60 0.240 '-S 19 6.S V 
21·3 19 

'411 60 0·280 ',S 2,2 

'80 5O!6CI 0·480 2,21 I.. 3.25 2.1 
·"22·3 19 

'60 80 0·560 2,21 2.? 

THE 

SUPERIOR ELECTRIC 

COMPANY 

1000 MIDDLE STREET, BRISTOL, CONN. 06010 
PHONE: (203) 582-9561 

Mil. Mil. Mil. Mil. WI. 
Yolts Hertz Yolts Amp. KYA AInD. KVA TYPE lbs. 

1168·2168 Ind 1118·2178 SERIESt 

SiR Ie 'hili 
12<> 50/60 0·120 IU " 13 " 'll6B 12 
120 50/60 0·140 10 L. - -
120 60 0·120 12 I.' IS 1'8 1I'I118T 12 

240 50/60 0·240 3,S 0,64 I 11 
"l168 12 

240 50/60 0·280 3S 098 - -
240 60 0·240 I 11 , 17 jZI18T 12 

240' 10/60 0·240 10 14 13 1I .t116BT.2 " 240 50/60 0-280 10 , .. - -
240 60 0·240 12 " IS " 1178T·2 " .60 50/60 0·480 3S 17 S 24 

2168T·2 " 480 10/60 0·560 3S 20 - -
480 60 0-'80 S 24 , 

" ZI1BTZ " 
TIlrtI'IIISI 

120 SO/50 0·120 10 21 13 17 J Il68T 2 14 
120 SO/50 0·140 10 " - -
120 60 0·120 12' 'S II 1I 1l7Br2 24 

2411 50/1j() 0·240 3S IS S 21 
216BT2 " 240 50/60 0-280 3S 17 - -

240 60 0-240 S 21 , 29 2118T·2 " 240 50/SO 0·240 10 .2 IJ " .t116BTl J6 
140 60 0-'80 10 .. - -
240 60 0-240 12 so II 62 1118T·) J6 

'60 50/60 0.60 3S 29 S 41 
.t216BU·3 J6 

'60 60 0,$60 3,S " - -
.60 60 ""60 I 42 , S8 .l217BU·3 J6 

EN1168·EN2168 and ENl178·EN2178 SERIES 

Single Phase 
120 I 5060 I 0·120 8 0.96 13 I 1.6' iJtNI16B J5 120 50· 60 0·140 8 II - -
120 60 0·120 10 1.2 14.5 L7 .tlNII1B 15 

Three Phase 
480 I 5060 I 0·480 3 2,5 41 I 3J IJEN216B.3 39 
480 60 0·560 3 2.' - -

40·VOLT SERIES 
Single Phase 

I I 
" 0.28 9 0.36 .... IOB-10 ]', 

40 60 0-40 18 072 22 088 ". 21-10 6 

LWI368 SERIES 
INPUT OUTPUTH 

I I I I I I Slup. 
Mal. Max. WI, 

Volts Hertz Volts Amps. KVA TYPE lbs. 

Single Phase 
'ro'~2 1202-10 5060 15·0-15 OS .... LW136B I " 120240 5060 0-30 25 o ~5 

LW136B Senes ratings are for use as 10 .... voltage Isolated output transformer. 

'Rating when mounted on metal panel. On bracket or nonmetallic panel. derate lOB Senes to 1.75 amp I:> Ser e~ to 
05amp. 
Rating when mounteD on metal panel. On bra( ket or nonmetalliC panel. derate loa Serre~ to 25 amp 12 Series TG 
0.75 amp. 

"0.7 amp. ma~lmum 10 rartge from 0 to line voltage when mounted on metal panel 
'~Also avallal:)le With opert construction. Suffl~ U when ordellng. 

~ AVAILABLE OFF-THE-SHELF FROM DISTRIBItTOR STOCK 

A-2304 For manufacturers' sales' offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

with PO 

STATIONARY 
METERED KNOB 

TYPES 

Single units (those listed in charts without -2 or -3 suffixes) in the 
116B-216B, 117B-217B, 126-226, 136B-236B and 146-246 series are 
also available with metered knobs. Stationary voltmeter does not 
turn with knob. Voltmeter accurate within ±3% of full scale and 
insensitive to stray magnetic fields. When ordering, add VS prefix 
to type number. Back-oJ-panel mounted types in the 21-22 through 
146-246 series can be combined with Metered Knob Assemblies. 
Existing models can be retrofitted also. Assembly type VS150 has 
a 0-150 volt scale and type VS300 has 0-300. Types VS116B, 
VS3PNl16B and VS3PN136B are available off-the-shelf from 
distributor stock. 

I.'UT OUTPUT 

I c ••• 1. C.",lIIlud I Coo.t. "",.""colad $II;" 
MI •. Mu. Mal. Mil. WI. 

r.1Is HIrtz VIII. Amp. KYA A_,. KYA TYPE lb •. 

126-221 SfRIESt 
5_1'11'" 

120 SO/50 0-120 11 18 20 2.4 
'126 11 

120 SO/60 0·J40 11 2.1 - -
240 10/60 0:240 I.' 1.8 10 2.4 J 226 11 
240 SO/50 0·280 I.' 2.1 - -
140 10/60 0-240 15 ,., 20 

~ 126·2 J2 240 10/80 O·2!Ki 11 ., -
. '80 10/60 0-480 11 3' 10 48 ".226U.2 J2 

'80 10/60 0-160 1.1 '.1 - -
T ..... 'h ... 

110 10/60 0·120 11 3.1 10 '.1 
126-2 J2 

110 10/60 0·140 " 3.' - -
240 10/60 0-240 7.5 3.1 10 '.1 J 226U.2 31 
140 50/60 0-280 1.1 3.' - -
140 10/60 0·240 15 '.1 10 8.' 

126·3 .. 
240 60 0-180 15 1.' - -
480 50/60 0.80 1.5 6.1 10 8J ., 226T·3 .. 
'80 60 0·560 1.1 1.' - -

1361·2368 SERIESt 

Sinll. Ph ... 
120 50/60 0·120 " 2.6' " , .. 

'1368 15 110 10/60 0·140 11 ,.1 - -
:20 50/60 0-120 .. 5.' " ,.1 

·1368-2, 12 120 10/60 0·140 44 6.1 - -
140 10/60 0·240 10 1.' Il 3.l 

'2368 15 140 10/60 0·180 10 1.8 - -
240 50/60 0-240 11 5.3 28 ,.1 

116B·2 12 140 10/60 0·180 12 ., - -
.80 >0/60 0-480 20 U 16 61 

'''68.1 51 .80 10/60 0-!l60 10 5.6 - -
TIIr •• 'Itas. 

120 50/60 0·120 12 '.6 28 5.8 
"'1368-2 52 120 10/60 0-140 11 I.' - -

140 10/60 0·240 10 '.1 Il 5.' ',368., 12 14. 10160 0-280 10 4.8 - -
140 10/60 0·240 11 • .1 18 11.6 

"1368.3 16 140 60 0·180 11 101 - -
480 10/60 0.80 10 8.' 13 10.8 ',368.' 16 
'80 60 0-560 10 .., - -

14&-241 SlRlESt 

S ........... 
110 10/60 0-120 30 3.6 3\ '.1 'I .. 38 110 50160 0·140 JO '.2 - -
110 50/60 0·120 60 1.1 10 8.' 146·2§§ OJ 
110 10/60 0·140 60 8.' - -
240 10/60 0·140 15 , .. " ... ',46 38 140 50/60 0·280 IS '.1 - -
140 10/60 0·140 30 1.2 3\ 8.' 

146·2 83 140 50/60 0-180 JO 8.' - -
.80 SO/60 0.80 15 1.1 19 " 246-2 IJ 
.80 50160 0-560 15 U - -

ENCLOSED 
TYPES 

TYPE L10B 
TYPE L116B 

Designed to meet OSHA requirements. Portable 120 volt, single
phase units have grounded NEMA cord-plug assembly, on-off 
switch, grounded output receptacle, pilot light. and fuse. P~el 
controls are recessed for protection from accidental bumpmg. 
Slots at rear for wall ha,lger brackets. Type LI0B rated 0-132 
volts, 1.75 amp; type L21 rated 0-140 volts, 4.~ amp; type Lll~B 
rated 0-140 volts, 10 amp. All available off-the-shelf from dis
tributor stock. 

INPUT OUTPUT 

L Const. Current LI.II I COIIt. III,edanc. Lilli SII;'. 
Mil. MOl. Mil. M.I. WI. 

rolts Hertz Yolts Amps. KYA Amp •. KYA TYPE lb •. 

14&-246 SERIESt leonId.) 

'lI",'b,sl 
110 so/so 0·120 '0 " 'I 7.J 

)"·2 11 
110 !lO/60 0·140 JO " - -
240 SO/50 0·240 15 " " 1.' 246-2 BJ 
240 10/60 0-180 15 13 - -
2~O SO/50 0·240 JO 111 J5 1" 14&-3 111 
240 60 0·280 '0 141 - -
480 SO/60 0-480 11 115 " 118 

246·3 '21 
'80 '0 0·560 11 141 - -

11560·12560 SERIESt 

Si'll. Ph ... 
110 10/60 0·120 10 " " " '1I!16O 11 110 10/60 0·140 10 10 - -
110 50/60 0·120 100 110 110 131 

1 1 560·2P 1" 120 10/60 0·140 100 140 - -
110 50/60 0·120 110 180 :165 '"~ 11560·JP 171 
120 10/60 0·140 110 110 - -
140 50/60 0·240 18 " 18 " 

, 
12560 81 

140 !IO/60 0·2BO 1! 11 - -
140 50/60 11·140 50 110 II 131 

11560·25 156 
140 10/60 0·280 50 140 - -
140 50/60 0·240 I. 1" " 13. ~2560.2P 1" 140 50/60 0280 16 151 - -
240 50/60 0·240 .. 10' .. '" J2560·3P 171 
140 10/60 0·280 .. 13\ - -
140 50/60 0·240 100 140 110 104 

11!l60·4P5 361 
140 !IO/60 0·280 100 180 - -
'80 !l0/6O 0.80 18 13' 18 13' , 

11' .80 10/60 0-560 18 111 - - 1256025 

'80 50/60 0-480 " ". " '" 12!160·4PS 361 
'80 !l0/6O 0·!l60 50 JI' - -

nr,,'fII ... 
110 50/60 0110 10 10' IS "' 11560"20 111 
120 10/60 0-140 SO 111 - -
140 10/60 0·240 1! 11.6 18 "' ~2!160.2D 151 
140 10/60 0·280 1! 13. - -
140 50/60 0·240 10 ,.8 51 ," , 

1I!16D3Y 130 
140 60 0·280 10 101 - -
140 10/60 0·240 100 41' 110 45.1 

1I!16D6Y 501 
14. 10/60 0-280 100 481 - -
'80 10/60 0·480 11 13' 18 13' 

, 
1256O·3Y 135 

480 60 0·560 18 111 - -
'80 10/60 0·480 16 .. , 56 ." 12!I&D6Y 101 
'80 60 0·560 I. 143 - -

tAiso IVlilable with open tOnstruction. Suffix U when orderi"r. 
SRequires liso one PI,allelinr choke type 15000_ 

§§Requires Iiso one PlI.llelinl choke type T6053. 

' AVAILABLE OFF· THE-SHELF FROM DISTRIBUTOR STOCK 

5600 
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VARIAC' VARIABLE AUTOTRANSFORMERS 
The industry standard for performance and reliability. 700 
models and more than 1,000 variations to 'spec'. Overloadable 
to 1000% short term with output from 0 to line or above line 

SINGLE PHASE VARIAC~ 
AUTOTRANSFORMERS 
In 120, 240, 480 V inputs, 50/60 Hz, 
many with UL and CSA listings and 
from 2.0-300.0 Amps. Choose from 
fully enclosed or open designs, in 
single phase or three phase configu
rations, 50/60 Hz and 400 Hz mod
els. Connectable in parallel or series 
and single line. 

MILITARIZED "400 Hz" 
VARIAC~ AUTOTRANSFORMERS 
For ruggedized use from 350 to 1200 
Hz. With excellent regulation, smaller 
and lighter than 60 Hz units, they con
form to most mil-specs for harsh envi
ronments. Single Phase and 3-Phase 
configurations. 

I 
MOTOR DRIVEN VARIAC~ AUTOTRANSFORMERS 

voltage despite load size or power. Single and 3-phase models, 
manual and motor driven, 120 to 4BOV outputs. Militarized 
"400Hz" units also offered. 

MANUAL 3-PHASE 
GANGED VARIAC® 
AUTOTRANSFORMERS 
Control 3-phase power requiring 
208, 240 or 480 V inputs. These 
Variacs come in 208, 240 and 50/60 
Hz ratings and in 7.1, 8.5 and 10 
Amps. 29 other units permit over
voltage use on an open Delta con
nection. 14 other models are Y 
connected. Ball bearings are also 
included. 

PORTABLE VARIAC® 
AUTOTRANSFORMERS 
Metered, encased and available in 20 
models featuring an autotransformer 
and overload protection. Some have 
Voltmeters, Ammeters, and Watt
meters. 120 V and 240 V models to 
18.0A; 2 and 3 wire versions also 

. offered. 

More than 60 motor driven models, single or ganged. Motors are fully enclosed, 2 
phase, gear-reduction, servo types with motor speeds of 2, 4, 8, 16, 32, 64 and 128 sees 
at 60 Hz. All have ball bearings and adjustable limit switches. 

TYPE 1591 
Compact 1 kVA 
with 115 V ratings. 
Low cost, smalI and 
available in portable 
and rack mounted 
models.-

TYPE 1592 
Provides proper voltage for 
long term operation - re
motely programmable. In 2 
models, capacity to 5.3 
k VA, handle 12.0-480 V and 
are used in single and three
phase applications. 

surges. They will not introduce distortion or noise, and will 
offset brownout effects. Choose from five basic models plus 
100 custom variations. 

TYPE 1571 
Militarized, in 4 models, for 
use where shock or vibra
tion is encountered. Avail
able in 400 Hz or 50/60 Hz 
with 115 V outputs, rack 
mountable.S.8kVA. 

TYPES 1581 and 1582 
High capacity. Automati
cally compensate for line 
voltage fluctuations. 115 V 
and 230 V models, 19.7 
kVA capacities. For indus
trial and lab use e.g. com
puters, transmitters and 
critical processes. 

""" 
~AA p8nrl/ COMPANY 

VOLTAGE REGULATORS/POWERLINE CONDITIONERS 
MODELS 1594 
Ferroresonant Voltage Regulators 
SOOVA and 1000VA models, line/load reg
ulations to ±1 %; 85% efficiency ratings. 
Economical,dependable, with excellent 
isolation. Clean, smooth response. For 
instruments, computerized controls, ro
botics. 1 year warranty. 

POWER SUPPLIES 
See EEM page 0 0 1850 for Technipower 
Mil-Quad, Sealed and Partly Sealed, 
Modular Switchers, Linear Power Sup
plies; Sine Wave Inverters and others. 

MODEL51595 
Power line Conditioners 
for m.icroprocessor based equipment and 
controls. 2S0VA, SOOVA,1000VA models. 
Line/load regulation ±3%; 3000V pk max. 
transient input; overload protection. Mili
tarized 400Hz and 50Hz models avail able. 
1 year warranty. 

A p.nrll 

® 
Technipower 
Does The Job 

Right! P.O. Box 222, Commerce Park, Danbury, CT 06810 
T .. l: (203) 748-7001 In Calif. (805) 493-2244 

A02306 For manufacturers' sales offices, see yellow pages EEM 1985 



TRANSFORMERS 

Custom transformers. 
Give us your tough jobs. 

A Technitrol transformer is often one that no one else can make, or wants to. We're accus
tomed to the fine balancing of parameters to get optimum performance for each applica
tion. We find hidden solutions by asking you the right questions. When you need to make 
difficult choices, we help you make the right ones. A tough transformer design is never 
cut-and-dried. 

MIL-T-27 transformers, 
Grades 4, 5, and 6 
• Scott T. 
• High-voltage., 
• High-voltage pulse. 
• 400 Hz. 
• Voltage-regulating/ferroresonant. 
• Custom, to your specifications. 

MIL-T-21038 pulse transformers 
• Grades 5 or 7, Class S, life expectancy X. 
• Surface-mount and flat-pack available. 
• Wide selection of standard models. 
• Custom designs. 

Mil-Std-1553 data-bus interface 
transformers 
• Meet Mil-Std-1553B. 
• Meet MAC Air specifications A3818, A5690, 

A5232, and A4905. 
• Surface-mount and flat-pack available. 
• Wide selection of standard models. 
• Custom designs. 

Mil-Std-1553 data-bus couplers 
• Single- and dual-stub-terminal models. 
• Single- and dual-bus-terminal models. 
• Use of our Mil-Std-1553 interface transformers 

within the couplers provides a large choice of 
coupling characteristics. 

General-purpose low-power pulse 
transformers 
• IEEE 802.3 data interface transformers 

(10 Mb/s, Ethernet). 
• 1.0 and 2.5 MHz data-interface transformers. 
• Wide selection, bandwidths typically 

10 kHz to 10 MHz. 
• Commercial and military performance 

requirements. 
• Isolation transformers. 
• Impedance-matching transformers. 
• Balun transformers. 
• Chip-carrier and DIP packaging available. 

Technitrol, Inc. 
1952 East Allegheny Avenue, Philadelphia, PA 19134 USA 

Telephone (215) 426-9105 • Telex 834245 

Technitrol products: Manchester encoder/decoders • pulse transformers' data bus couplers' pulse-width regula
tors • delay lines including digital, fixed-constant-distributed, fixed-lumped-constant, programmable, and trimmer 
types· transformers including audio, autotransformer, chopper, constant-voltage, dc-to-dc-conversion, decade, dif
ferential, discriminator, driver, ferroresonant, filament, 400 Hz, high-voltage, input, instrument, interstage, inverter, 
isolatic;>n, magnetic-amplifier, matching, microminiature, microphone, mixing,' modulation, output, plate, power, 
pc-mounting, pulse, rf, rectifier, reference, Scott T, servo, syilchro-control, telephone-coupling, toroidal, transistor, 
voltage-dividing, voltage-regulating, voltage-stabilizing, wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse types 
• saturable reactors· filter reactors • square-wave oscillators • magnetic amplifiers • coils including foil-wound, 
high-Q/low frequency, toroidal, and transformer types. 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2307 
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DEFLECTION YOKE THORDARSON,t'l~ 
" ' 

THOROARSON CRT Display Products utilize advance design and construction 
techniques which meet or exceed all applicable standards. Development and 
production capabi'lities located in Mt. Carmel and Robinson, Illinois, are devoted 
primarily to producing custom requirements as well as standard flybacks and yokes 
tor CRT Display and related applicati~ns. 

20mm 900 Yoke With 
Adjustable Magnets (monochrome) 

Applications for this yoke and the 29mm 1100 : 

• CAD/CAM Display Terminals 
• Data Display Terminals 
• 'Video Monitors 
• Military Defense Terminals 
• Instruments With CRT Displays 
• Specific Custom Applications 

20mm900 

20mm 900 Yoke Schematic 

TOP 
VERTICAL 

+ f S START 

~
F HORI~g~i~~ COil 

BOTTOM : tL 
VERTICAL CRT BEAM 

F DEFLECTION 

Dlmeoslonal Diagram 

20mm ·r---
3.210 

L 
~~-~ -='" , ' I .~ I I 2.0105 

-+-
I 

I 
1_2.310 -. -

THORDARSON MEISSNER INC. 
628 Belmont SI. • Mt. Carmel. IL 62863 • (618) 262-5121 TWX 510-525-2254 

Wf3 invite you to send us your specifications for deflection yokes and/or high voltage 
transformers (flybacks). We'll send you a professionally designed prototype. Our 
engineering staff wants to work with you to design transformers for your special 
projects. . 

/ 

29mm 1100 Yoke With 
Adjustable Magnets (monochrome) 

Fea~ures for this yoke and the 20mm 90°: 
• Adju'stable Magnets Are Standard For Geometric Corrections 
• Adapts to Any Size CRT 
• High Resolution And Excellent Focus 
• Frequency Up To 64'kHz 
• Built to Customer Specifications 
• Excellent Performance and ,Reliability 
• Available With or Without Lead Wire 
• Produced and Serviced in U.S.A. 

29mm 1100 

29mm 1100 Yoke Schematic 

TOP 
VERTICAL 

F HORIZONTAL COil ~
+ F BOTTOM S START 

BOTTOM: tL 
VERTICAL CRT BEAM 

F DEFLECTION 

Dimensional Diagram 

29mm 

1 
1 
I 
I ' i-- 4.500---1 

-3.\25-

A·230B For manufacturers'sales offic;:es, see yellow pages EEM 1985 
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DEFLECTION YOKES AND HIGH ,~~\~. 
VOLTAGE TRANSFORMERS (FLYBACK] THORDARSQ~: ~ 

37mm 900 Color Yokes 
Applications: 

• CA~/CAM Display Terminals 
• Data Display Terminals 
• Military Defense Terminals 
• Video Monitors 
• Instruments With CRT Displays 
• Special Custom Applications 

Features: 

• Adapts to Any Size CRT 
• Good Convergence and Color Purity 
• Built To Customer Specifications 
• Excellent Performance and Reliability 
• Produced and Serviced in U.S.A. 

Standard Color 37mm 900 

37mm 900 Standard Color 
Dimensions 

Typical Circuit 

Compact Color 37mm 900 

37mm 900 Compact Color 
Dimensions 

kf)T-ro -- L - 10 

37mm L J+-
3420J 

Typical Circuit 

THORDARSON MEISSNER INC. 
628 Belmont St..· Mt. Carmel, IL 62863· (618) 262-5121 TWX 510-525·2254 

Fully Integrated Sweep, Horizontal Output 
Transformers 
Features: 
• Epoxy or Silicon Encapsulated 
• Frequency Up To 32 kHz 
• Retrace Time As Low As 5.5Jl secs. 
• Footprint Styles- Delta, Rectangular, Custom, "T" Print see pg. 20. 
• Buill to Customer Specification 
• Excellent Performance and Reliability 
• Produced and Serviced in U.S.A. 

Fully Integrated With Doubler 

Fully Integrated With Doubler 
Encapsulated in Epoxy 

Schematic 

Diodes and Bleeder Resistor 

Diodes and. Bleeder Resistor 
Fully Encapsulated 

ADJUSTABLE COUPLING 
FOR ACCURATE TUNING 

Schematic 

173V 
±400V 

~g 
*-@~:' ' 

4- t . 
.,J.,. E::~63VFll 

5600 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2309 



5600 TRANSFORMERS 

HIGH VOLTAGE ,j~~. 
TRANSFORMERS (Fl YBACK] THORDARSQ~;. ~ 

Standard Sweep, Horizontal Output Transformers 
Feat-ures: 

• Epoxy or Silicon Encapsulated 
• Frequency Up to 32 ktjz 
• Retrace Time down to 5.51-1 sec. 
• Footprint Styles- De11a. Rectangular. Custom. "T" Print 
• Built to Customer Specification 
• Excellent Performance and ReliabjJity 
• Produced and Serviced in U.S.A. 

Silicon Encapsulated 

Tennlnal Board Standards (Footprints) 

06 
07 
08 30 1.50 
09 20 I 
010.-1-0 _i 

THORDARSON MEISSNER INC. 

40 
30 1.90 

07 2 0 ! 08 10 
-+--+--

628 Belmont Sl. • Mt. Carmel, IL 62863 • (618) 262-5121 TWX 510-525-2254 

If your footprint requirements do not match our standards. contact us with your 
specific specifications. We custom design to fit your project. 

We invite you to send us your specifications for high voltage transformers (flybacks) 
and/or deflection yokes. We will send you a professionally designed prototype. Our 
engineering staff wants to work with you to design transformers for your special 
projects. 

Epoxy Encapsulated 

Flyback Outline Dimensions 

" 

~~~~~~-:::=J 

Typical Circuit 

"EHV II 

" II 4 ::E5 L...:.-+_-':: 
,--...,..--+" B 

5600 
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MIN I-I SO-M ITES THORDARSON)~~:~' , .-
"'.,,./ 

Low-Voltage Printed Circuit Plug-In Power Transformers 

The MINI-I SO-MITES are low voltage, plug-in, power transformers added to THOROARSON'S printed circuit line. The Mini-Iso-Mite series are designed for ANY low voltage power 
supply application where tight space restrictions are a consideration. The single 115V or the dual 115/230V primaries and secondaries are wound non-concentrically meaning, side 
by side. This construction results in smaller units and eliminates the need for costly electro-static shielding. 

The Mini-Iso-Mites are highly isolated units with 2500 HIPOT standard 8Rd are built to Mll-T-27 specifications. 

The power ratings are: 2.4VA, eVA. 12VA, 20VA, and 36VA. The tallest of the series is 19A6 inches and the smallest is 13/ 16 inct'!es. 

VA 
Size H L W X A 8 C WI. 

rt~ 
CLEARANCE~ 2.4 1.1875 1.375 1.1250 - 1.200 0.250 0.250 0.25 

rr--11Il 6 1.3125 1.625 1.3125 1.0625 1.280 0.250 0.350 0.44 
12 1.4375 1.875 1.5626 1.2500 1.410 0.300 0.400 0.70 

I" H :! I " " I ~ 1- - r- 20 1.4375 2.250 1.8750 1.5000 1.600 0.300 0.400 0.80 

" II 

L.:I1 21 P 4.1 Jl JL II 8 7 6 5 36 1.5625 2.625 2.1875 - 1.850 0.400 0.400 1.10 

-Inn LAJ -H- L!=::!J 0.28 B C B 0.04.1 

Pari Numb" Secondary RMS Ratings Pari Numbor S.condary RMS Ratings 

Slngl.1l5V DUll 1l5123DV Slngl81l5V 1Iln11l5/230V 
6 Pin 8 Pin VA Sorlos Plranel 6 Pin 8 Pin VA Sari" Paranel 

MIM421 MIM 420 2.4 10V CT @ 0.2SA 5V@ O.SA MIM631 MIM 630 12 28V CT @ 0.42A 14V @ O.B4A 
MIM 423 MIM 422 2.4 12.6V CT @ 0.2A 6.3V@ 0.4A MIM 633 MIM632 12 36V CT @ 0.35A 18V @ O.7A 
MIM 425 MIM424 2.4 16V CT @ O.lSA 8V@ 0.3A MIM635 MIM 634 12 48V CT@ 0.25A 24V @ O.SA 
MIM427 MIM 426 2.4 20V CT @ 0.12A 10V @ 0.24A MIM 637 MIM636 12 56V CT @ 0.22A 28V @ 0.44A 
MIM 429 MIM 428 2.4 24V CT @ O.lA 12V@ 0.2A MIM639 MIM 638 12 120V CT@ O.lA 60V @ 0.2A 
MIM431 MIM430 2.4 28V CT @ O.08SA 14V @ O.17A 
MIM 433 MIM432 2.4 26V CT @ O.065A . 18V @ O.13A 
MIM 435 MIM434 2.4 48V CT @ O.OSA 24V@ O.lA 
MIM 437 MIM436 2.4 56V CT @ O.04SA 28V @ 0.09A 
MIM 439 MIM436 2.4 120V CT@ 0.02A 60V @ O.04A 

MIM 720 MIM721 20 10V CT @ 2000 rnA 5V@ 4A 
MIM 722 MIM 723 20 12.6V CT @ 1600 rnA 6.3V@ 3.2A 
MIM724 MIM 725 20 16V CT @ 1250 rnA 8V@ 2.SA 
MIM 726 MIM 727 20 20V CT @ 1000 rnA 10V@ 2A 
MIM 728 MIM729 20 24V CT @ 800 rnA 12V@ 1.6A 

MIM521 MIM 520 6 10V CT @ 0.6A 5V@ 1.2A MIM 730 MIM731 20 28V CT @ 700 rnA 14V@ 1.4A 
MIM 523 MIM 522 6 12.6V CT @ O.SA 6.3V@ lA MIM 732 MIM 733 20 36V CT @550 rnA 18V@ lolA 
MIM 525 MIM 524 6 16V CT @ 0.4A 8V@ 0.8A MIM 734 MIM 735 20 48V CT @ 400 rnA 24V@ 0.8A 
MIM 527 MIMS26 6 20V CT @ 0.3A 10V@ 0.6A MIM 736 MIM)37 20 56V CT @ 350 rnA 28V @ O.7A 
MIM 529 MIM 528 6 24V CT @ 0.2SA 12V@ 0.5A MIM736 MIM 739 20 120V CT @ 160 rnA 60V @ 0.32A 
MIM531 MIM 530 6 28V CT @ 0.2A 14V@ O.4A 
MIM 533 MIM532 6 36V CT @ 0.17A 18V @ O.34A 
MIM 535 MIMSW' 6 48V CT @ 0.125A 24V @ 0.2SA 
MIMS37 MIM 536 6 56V CT @ 0.11A 28V @ 0.22A 
MIM 539 MIM 538 6 120V CT @ O.OSA 6OV@ O.lA 

MIM 820 MIM821 36 10V CT @ 3600 rnA 5V@ 7.2A 
MIM 822 MIM823 36 12.6V CT @ 2850 rnA 6.3V@ 5.7A 
MIM824 MIM 825 36 16V CT @ 2250 rnA 8V@ 4.5A 
MIM 826 MIM 827 36 20V CT @ 1800 rnA 10V@ 3.6A 
MIM 828 MIM 829 .36 24V CT @ 1500 rnA 12V@ 3.0A 

MIM621 MIM 620 12 10V CT @ 12A 5V@ 2.4A MIM 830 MIM831 36 28V CT @ 1300 rnA 14V@ 2.6A 
MIM623 MIM 622 12 12.6V CT @ lA 6.3V@ 2A MIM 832 MIM 833 36 36V CT @ 1000 rnA 18V@ 2A 
MIM 625 MIM624 12 16V CT @ 0.8A 8V@ 1.6A MIM 834 MIM 835 36 48V CT @ 750 rnA 24V @ 1.SA 
MIM 627 MIM626 12 20VCT @ 0.6A 10V@ 1.2A MIM 836 MIM 837 36 56V @ 650 rnA 28V@ 1.3A 
MIM 629 MIM628 12 24V CT @ 0.5A 12V@ lA MIM 838 MIM 839 36 120V CT @ 300 rnA 6OV@ 0.6A 

THORDARSON MEISSNER INC. 
628 Belmqnt St. • Mt. Carmel. IL 62863. (6181 262·5121 TWX 510-525-2254 
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MINIATURE TRANSFORMERS THORDARSON)~'~~: , ' 
.... ".-

Printed Circuit Plug-In Power Miniature Transformers 

Thordarson's new step down PCP transformer series is utilized in miniaturized equipment. 1.2.4.4,10, and 24 VA sizes are available. 

All THORDARSON transformers are thoroughly impregnated and built to MIL-T-27 specifications to insure quality products. 

The six and eight plug-in terminal pins are precisely placed with consistency for ease in mounting. The smallest of the PCP series is 3 oz., with a height of 13/,6 inches. The largest 
unit weighs.12 oz., and is 13/s inches in height. Additional statistical information is contained in the charts. 

VA 
SlzaW L H A BDz. 

CLEARANCE HOLE 
1.2 1.125 1.375 1.125 0.312 1.000 3 

~~ 4· 8 I ,...., 3 7 
H" 2 6 

1 2 3 4 1 5 

4.4 1.226 1.625 1.312 0.400 1.100 5 
10 1.426 1.875 1.562 0.400 1.300 9 
24 . 2.226 1.625 1.312 0.400 2.100 12 

Part Numbar Sacondary RMS Rlllngl Part Number Secondary RMS Rlllngi 

Singla115V Dual 115/230V VA SarluS· Parallal p. Singia 115V Dual 1151230V VA SarlnS· Paralilt p. 

PCP 150 PCP 151 1.2 10V CT @ 120 mA 5V @ -0.24OA PCP 170 PCP 171 10 10V CT @ 1000 mA 5V@ 2A 
PCP 152 PCP 153 1.2 12.6V CT @ 100 mA 6.3V @ 0.2ooA PCP 156 PCP 157 10 12.6V CT @ BOO mA 6.3V@ I.60A 
PCP 162 PCP 163 1.2 16VCT @ 75mA 8V @ 0.15OA PCP 166 PCP 167 10 16V CT @ 640 mA 8V@ 1.28A 
PCP 182 PCP 183 1.2 24V CT @ 50 mA 12V @ O.looA PCP 186 PCP 187 11} 24V CT @ 450 mA 12V@ 0.9OOA 
PCP 192 PCP 193 1.2 28V CT @ 40 mA 14V @ 0.080A PCP 196 PCP 197 10 28V CT @ 360 mA 14V@ 0.720A 
PCP 202 PCP 203 1.2 34V CT @ 35 mA 17V @ 0.070A PCP 206 PCP 207 10 34V CT @ 300 mA 17V@ O.600A 
PCP 212 PCP213 1.2 4OVCT@ 30 mA 20V @ O.l)60A PCP 216 PCP 217 10 40V CT @ 250 mA 20V @ O.500A 
PCP 222 PCP 223 1.2 56V CT@ 20mA 28V @ 0.040A PCP 226 PCP 227 10 56V CT @ 180 mA 28V @ O.360A 
PCP 232 PCP 233 1.2 120VCT @ 10mA 60V @ 0.020A PCP 236 PCP 237 10 120V CT @ 85mA 60V @ 0.170A 

PCP 160 PCP 161 4.4 10V CT @ 440 mA 5V @ 0.880A PCP 180 PCP 181 24 10V CT @ 2400 mA 5V@ 4.8A 
PCP 154 PCP 155 4.4 12.6V CT @ 350 mA 6.3V @ 0.700A PCP 156 PCP 159 24 12.6V CT@ 2A 6.3V@ 4A 
PCP 164 PCP 165 4.4 16V CT @ 260 mA 8V.@ 0.520A PCP 168 PCP 169 24 16V CT@ t5A 8V@ 3A 
PCP 184 PCP 185 4.4 24V CT @ 180 mA 12V @ O.360A PCP 188 PCP 189 24 24V CT@ lA 12V@ 2A 
PCP 194 PCP 195 4.4 28V CT @ 180 mA 14V @ 0.320A PCP 198 PCP 199 24 28VCT @ BOOmA 14V@ 1.6A 
PCP 204 PCP 205 4.4 34V CT @ 125 mA 17V @ 0.25OA PCP 208 PCP 209 24 34VCT @ 700mA 17V@ 1.4,6, 
PCP 214 PCP 215 4.4 40V CT @ 110mA 20V @ 0.220A PCP 218 PCP 219 24 40V CT@ 800mA 2OV@ 1.2A 
PCP 224 PCP 225 4:4 56V CT@ 80mA 28V@0.160A PCP 228 PCP 229 24 56V CT @ 420 mA 28V@ 0.84OA 
PCP 234 PCP 235 4.4 120V CT @ 35 mA 60V @ 0.070A PCP 238 PCP 239 24 120V CT@ 200mA 60V @ O.400A 

* Note: Vs is a series hookup; Vp is a ,parallel hookup. 

THORDARSON MEISSNER INC. 
628 Belmont SI. • MI. Carmel, IL 62863. (618) 262-5121 TWX 510-525-2254 
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FLAT COMPACT TRANSFORMERS THORDARSON)t'~:~· 
"' " "".,,--' 

FLAT COMPACT Printed Circuit Power Transformers 

Sleek design: The 6VA FLAT COMPACT permits 1 inch card spacing and is 0.850 inches high. The 12VA model permits 11/4 inch card spacing and is 1.065 inches high. 

The electro~static shield has been removed. Why? It incorporates non-concentric windings which means the secondary is located next to the primary instead of being wound 
directly over it. The high isolation has diminished the capacitance between windings. 

1500 V RMS HIPOT: High isolation is a standard feature. 

The FLAT COMPACT Transformer was treated for use in ANY low voltage application where space is critical. For single or dual output DC supplies and isolated control circuits and 
reference supplies, use the FLAT COMPACT. . 

Part Number VA Size 
Secondary' SacDndary' 

Part Number VA Size 
Serle. Parallel Series Parallel 

PFC 202 6 10V CT @ 600 rnA 5V@ 1.2A PFC 204 12 10V CT @ 1200 rnA 5V@ '2AA 
PFC 212 6 12.6V CT @ 450 rnA 6.3V@ 0.9A PFC 214 12 12,6V CT@ 900 rnA 6,3V@ 1.8A 
PFC 222 6 16V CT @ 350 rnA av@ O.7A PFC 224 12 16V CT@ 700 rnA 8V@ lAA 
PFC 232 6 20V CT @ 300 rnA 10V@ 0.6A PFC 234 12 20V CT@ 600 rnA 10V@ 1.2A 
PFC 242 6 24V CT'@ 250 rnA 12V@ 0,5A PFC 244 12 24V CT@ 500 rnA 12V@ LOA 
PFC 192 6 30V CT @ 200 lIlA 15V@ OAA PFC 294 12 30V CT@ 400mA 15V,@ 0,8A 
PFC 252 6 34V CT @ 170 rnA 17V @ O,34A PFC 254 12 34V CT@ 340mA 17V @ 0,68A 
PFC 262 6 40V CT @ 150 rnA 20V @ 0,3A PFC 264 12 40V CT@ 300mA 20V@ 0.6A 
PFC 272 6 56V CT @ 100 rnA 2aV@ 0,2A PFC 274 12 56V CT@ 200 mA 28V@ OAA ' 
PFC 282 6 88V CT@ 65 rnA 44V @ 0.13A 
PFC 292 6 120V CT@ 50 rnA 60V@ O,IA 

PFC 284 12 aav CT@ 130mA 44V @ 0,26A 
PFC 324 12 120V CT@ 100'rnA 60V@ 0,2A 

PFC 302 6 230V CT@ 25 rnA 115V @ 0,05A PFC 334 12 230V CT@ 50mA 115V@ O:IA 

* Regulation of size 6 units IS 30%, I.e., no load secondary voltage IS 30% higher than full load. Regulation ot size 12 units is 20%. 

DIMENSIONAL DIAGRAM ,DUAL PRIMARIES 

115/230V,50/60Hz 

1m f 
I 5 

2 6 

~ 
i= = . - , 4 8~ 

B ... 3 7r-
0.250 LONG 

VA Size I L I w H I A I B I Oz, 

6 I 1,875 1 1.5625 0,850 I 1.600 I 0,375 j 7 
12 2,500 2.0000 1.065 2,000 0.500 11 

THORDARSON MEISSNER INC. 
628 Belmonl 51. • MI. Carmel, IL 62863. (618) 262·5121 TWX 510·525·2254 

5600 
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5600 

: :~::~:L~TES HIGH CURRENT TRANSFORMERS: :'~I~~~' 
DIAGRAMS ... .. ""~iUL"TlON 

STYLE BE 

STYLE V 

STYLE eM 

FOUR STYLES 
STOCKED 
IN DEPTH 

Parallel: 4, 8V 
Series: 12, 16V 

24 VOLTS 

36 VOLTS 
Parallel: 9, 18V 

Series: 27, 36V 

56 VOLTS 
Parallel: 14, 28V 

Series: 42, 56V 

64 VOLTS 
Parallel: 16, 32V 

Series: 48, 64V 

68 VOLTS 
Parallel: 17, 34V 
Series: 51, 68V 

80 VOLTS 
Parallel: 20, 40V 
Series: 60, 80V 

120 VOLTS 

PRIMARY VOLTS 
50·500 Hz. 

115 
115 
115 
115 

CUSTOM 
VARIATIONS 

"i~iii~~T~Q'ij;1A'i\VE;r-t-_--,l_.O __ +-_1_.0_+----,---=-1.::..8 _---lQUOTED PROMPTLY 
~~i:L WAVE .7 1.0 1.15 

TODD SYSTEMS "HIGH CURRENT TRANSFORMERS & CHOKES" are designed for use In high power 
rectifier Circuits, and high current A.C. applications. "TODD ENGINEERED" deSigns feature a nom· 
inal temperature rise of 450 C., at full load, thus providing outstanding overload capacity. All designs 
utilize extremely low regulation, varying from 10% in the smallest to 1% In the larger units. 

Four styles ... select the type best suited for your lab, test rigs, OEM or production equipment 

DATA SUBJECT TO CHANGE WITHOUT NOTICE 
CONTACT FACTORY FOR PRICES 

24YCT 
6 

OR 8 
12 

18Y 

36YCT 4 
6 

OR 8 
12 

27Y 20 
30 
50 

100 

56YCT 
OR 

42Y 

64Y CT 
OR 

48Y 

68VCT 
QR 
51Y 

80YCT 
OR 

60Y 

SERIES HOOKUP 

CT 

CT 

12YCT 
12 

OR 16 
24 

6Y 

18Y CT 8 
12 

OR 16 
24 

9Y 40 
.60 
100 
200 

28YCT 
OR 16 

24 
14Y 50 

100 
200 

32YCT 
OR 

16Y 

34VCT 
OR 
17Y 

40V CT 
OR 

20V 

125( ........ ~ ~--

IlIi ]1.\ S~C '.SI 
o~··· .: 

s' E;11r SEC I, 
I " J' , 

I 
COM I J 

/ 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

50 ASH STREET, DEPT. EM YONKERS, NY, U.S.A. 10701 (914) 963·3400 

A·2314 For manufacturers' sales offices, see yellow pages EEM 1985 



• "Open Frame" Bracket Mounted 
• Double Vacuum Varnish Impregnated 

STYLE BE: • Conforms to Mll·T·27B 
• Epoxy Encapsulation added to Style B 

2K. lOA 1'h 
3 2 2'1. 
3'12 2'h 2 
4% 3 3'h 
6 3'12 4% 
5718 4'14 37/. 

STYLE V: • Fully In Metal Shells 
• Ease of "Wiring with leads" 
• Attractive Appearance 
• Obi Vacuum Varnish ImpregnateD 

CONTACT FACTORY FOR PRICES 

STYLE eM: • Hermetically Sealed to Mll·T·27B 
• Environment Proof 
• Attractive Gray Finish 
• Permanent Name Plate 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

50 ASH STREET, DEPT. EM YON KERS. NY, U.S.A. 10701 (914) 963·340C 

EEM 1985 For manufacturers' sales offices,see yellow pages A·2315 



TRANSFORMERS 5600 

LINE ISOLATION··············· 

STYLE LRG 

11·750 3~. 4112 24 
11·1000 3U. 5112 30 
.11·1500 4'1_ 5% 42 
11·2000- 4'1_ 6~ 58 

2'1_ 2'1. 4 
LINE CORD 3 3'14 10 

3U. 3% 17112 LEAD WIRE RECEPTACLE 
3U. 5112 30 TERMINALS 

(W/GROUND) 4'1. 5% 42 
4'1_ 6~ 58 

• Matching styles compl~ment high current 
transformers . 

• Wide variety of compatible current ratings 

INDUCTANCE VARIATION 
Graph indicates typical variation of inductance (%) when used at D.C. currents (%) 
other than the rated values. . 

C. currents higher than rated value must be run on an inter· 

2% 2 2 1'14 2~. 1~ 2'1s 
2 2% 2112 2 2% 2% 3'1. 
3 2112 2'12 2 2% 2'1s 3'1. 
3'14 3'1_ 3'1a 2112 3~. 2'U. 7'1. 
3'14 3% 3'1a 2'14 3~. 4 3~. 2'U. 8 
3314 3% 3'1a 2'14 3~. 4 3~. 2'U. 8% 
4% 3~ 3% 3 3112 4% 3% 3 lIVs 
4112 4~ 3% 3112 3¥S 4¥S 4U. 3~. 20 

.08 4U. 5'1_ 4% 4% 3% 14'1_ 5U. 4112 5'1_ 3112 331. 15 531. 47/S 4% 3'1. 22'1. 

.05 4U. 5'1. 4112 4% 3112 15112 5U. 4112 5% 3112 3~8 16 5% 47/S 4'111 3'1. 24 

.028 4U. 5'1 •. 5 4% 4 18112 5U. 4112 5~s 3112 4'111 19112 531. 47/s 4'111 3'1. 2611. 

.022 5'111 6%· 4112 5'1. 3'1_ 21 6112 5~. 5'1;z 4'14 3'1. 24 6~s 5,'1(. 51(, 411. 29112 

.014 5'111 6% 4% 5~ 3112 23 6112 5U. 53/. 4'14 3112 25 7112 6~s 5'1(, 5~. 411. 32112 

.010 5% 6'111 5112 5 • 4'1a 29 6112 5U. 6% 4112 4'1a 30 7112 6¥S 5'1(. 51(. 41,4 37 
.003 5'111 6'111 5'14 5'1. 4% 35 6112 5~. 6~ 4'1. 4% 36 7112 67/s 5'1(. 51(, 41,4 45 
.001 6% 7% 6'14 5~ 5'12 43 

• 
QUALITY ENGINEERED PRECISION BUILT 

TODD SYSTEMS INC. 
50 ASH STREET, DEPT. EM YONKERS, NY, U.S.A. 10701 (914) 963-3400 

A·2316 For manufacturers' sales offices, see ,yellow pages EEM 1985 



TRANSFORMERS 5600 

STEPDOWN AUTOTRANSFORMERS 
FOR USE ON FOREIGN 

CONDo CAT.·SD-81 

50/60 HERTZ-UL. C~MPONENTS • ALSO AVAILABLE WIRED FOR STEPUP 

WEIGHT DIMENSIONS 
LaS. H W D 

7/8 1'12 2 2% 
lV. lU. 2". 3'12 
IX. lUi 2". 3'12 
lU. lU. 2". 3'12 

21/4 2'% 21/4 
HI. 21/4 2'1'4 2'% 
I'll. 21/4 2'1'4 2% 
2% 2% 3X, 2'12 
2%. 2% 3X, 2'12 

5'12 4% 3Y8 3% 
6'12 4% 3% 3% 
9'% 4% 3Y8 41/. 

12 4% 37/8 5 

4% 3Y8 51/. 
4% 3% 6% 
6 4% 6% 
6'12 5'12 6% 

3 WIRE RECEPTACLE 

PLUG ADAPTERS 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD· RECEPTACLE 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD· PIGTAIL 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD· RECEPTACLE 

AVAILABLE FOR USE 
WHERE APPLICABLE 

3 WIRE LINE CORD 

FOREIGN PLUGS 

9 4% 
4% 
4% 
4% 
4% 

STYLE LO 

37/8 51/8 
3Y8 5'12 
37/. 6 JUNCTION 
37/8 6'12 BOX 

3% 8 

4% 3l1a 6% 
4% 37/8 7". 
6 4% 7% 
6 4% 81/4 

4% 37/a 5". 
4% 3% 5l1a 
4% 3Y. 6'% 

4% 3Y. 71/. 
6 4% 7'12 
6 4% 8'12 
6 4% 91/4 

LEAD WIRE TERMINALS 

3 WIRE LINE CORD 
& RECEPTACLE 

(WITH GROUND) 

PANEL MOUNTED 
VOLTAGE REGULATOR 

METER • SWITCH 
JUNCTION BOX 

PVR·30 

PVR·20 
PVR·28 
PVR·29 
PVR·22 
PVR·30 

TYPE 
11 
12 
21 
22 

OUTPUT 
VOLTS 

84 92 100 108 115 122 130 138 115 
84 92 100 108 115 122 130 138 208,230 

170 185 200 215 230 245 260 275 115 
170 185 200 215 230 245 260 275 208,230 

• JUNCTION BOX 
• LEAD TERMINALS 

CONTACT FACTORY FOR PRICES 

QUALITY ENGINEERED PRECISION BUILT 

TODD SYSTEMS INC. 
50 ASH STREET. YONKERS, NY, U.S.A. 10701 (914) 963-3400 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2317 



5600 TRANSFORMERS 5600 

POWER TRANS FOR M ERS 
OF TOROIDAL DESIGN 

Advantages of toroidal design. 

"LOW WEIGHT 

SMALL, FLEXIBLE DIMENSIONS 

SINGLE BOL:.T MOUNTING 

LOW HUM 

LOW STRAYFIELD 

HIGH EFFICIENCY 

Ad~antages offered by 
TOROID MARYLAND. 

CUSTOM ENGINEERING 
USING PROPRIETARY SOFTWARE 

COMPUTER DESIGN FROM DC DATA 

UL RECOGNITION 

MEETS FOREIGN SAFETY STANDARDS 

CUSTOM MADE TRANSFORMERS 
ON STANDARD CORE SIZES 

60Hz 5O/60Hz Size & Weight 

operation operation unmounted 
transformer 

Max No- Max NO-
Weight rated load rated load OD x H 

power loss power loss (lbs) 

26VA .26W 20VA .20W 2.4" x 1.2" .7 
45VA .32W 3SVA .24W 2.8" x 1.3" 1.1 
65VA .4BW 50VA .36W 2.9"x 1.8" 1.4 
70VA .54W S7VA .40W '3.2" x 1.4" 1.S 

l00VA .79W 85VA .59W 3;3"x 1.9" 2.0 
10SVA .63W 87VA .47W 3.7" x 1.4" 2.2 
120VA .77W l00VA .S7W 3.9· x 1.S" 2.2 
150VA .94W 120VA . 70W 3.7" x 1.8" 2.9 
180VA 1.14W 150VA . 8SW 3.9· x 1.9" 3.0 
185VA 1.21W 150VA .90W 4.S· x 1.6" 3.3 

200VA 1.26W 165VA .94W 3.S"x2.3H 3.3. 
24QVA 1.52W 190VA 1.13W 3.9 H x2.3 H 3.8 
265VA 1.81W 22SVA 1.3SW 4.S· x 1.9" 4.4 
360VA 2.41W 300VA 1.80W 4.S"x.2.3· S.3 
440VA 2.60W 360VA 1.94W S.S· x2.0· S.7 

600VA 3.06W. SOOVA 2.2BW S.S· x 2.4" 8.2 
720VA 3.B2W 600VA 2.85W SS x2.8" 9.7 ' 

1.000VA 4.70W 800VA 3.S1W 6.3" x2.4" 12.1 
1.200VA S.90W 1.000VA 4.40W 6.3" x2.9· lS.0 
1.450VA 7.10W 1.200VA S.30W 6.3· x 3.3" 17.4 
1.700VA 7.20W 1.400VA S.40W 7.9"x,2.6· 20.0 
2.000VA 9.00W 1.700VA 6.70W 7.9" x 3.0· 24.0 
2.400VA 10.BOW 2.000VA 8.10W 7.9" x3.3· 27.8 
2,750VA 10.30W 2.300VA 7.70W 8.7" x3.2· 29.7 
3.250VA 12.40W 2.700VA 9.30W 8.7" x3.S· 3S.2 

Core 
# 

532 
642 
643 
742 
743 

852 
952 
853 
953 

1{)S2 

854 
954 

1053 
1064 
1063 

1274 
127S 
1584 
1585 
1586 

18104 
1810S 
18106 
201~ 
20126 

Data in italics are for secondary stan'dard. which may require longer 
delivery times. 

Your Product advantages. 

Light end product. 
Low chassis weight and cost. 
Low packing and shipping cost. 

Small, slim end product. 

Low assembly cost. 

Quiet end products. 
No cost for hum insulation. 

No shielding cost. 
Compact design with straightforward component layout. 

Equipment runs cool, reliability is improved. 
Low operating cost. 

Reduced losses in your power supplies and regulators. 
Fast turnaround. 
Prototypes that work the first time. 

No need to determine transformer specs, just .give us the 
required DC data for your equipment. 

Fast and easy UL approval of your end product. 

No redesign for export. 

GEI\IERAL INFORMATION 
TOROID CORPORATION OF MARYLAND is a U.S. 
Manufacturer specializing in medium size to large toroids. 

, In our plant in Bowie, Maryland, we make tape-wound 
toroidal cores of super grain oriented steel strip. We also 
have specially designed toroidal winding machines for a 
wide range of wire sizes and for insulation. Our Application 
Engineers use proprietary computer programs to optimize 
your Custom Designed Transformer for rectifier use as well 
as for AC applications. This means we can offer the 
smallest, most economical transformer for your application 
and minimum losses in your power supply. And the pro
totypes we supply will meet your specifications, so trial and 
error is avoided. 

MOUNTING METHODS 
Disk M9unting is the preferred method for transformers and 
chokes up to about 6.3 inches in diameter and 12-15 Ibs . 
weight . 
For larger units, and for applications where severe shock 
and vibration must be tolerated, we offer potted centers 
with hole for a mounting bolt. 
We also offer hardware for mounting the toroid on edge, as 
well as hardware for mounting of terminal strips. 

LEADS AND CONNECTORS 
Standard is 8" long flying self-leads. Other lead lengths, 
multistranded leads, and mounted connectors are options. 

SHIELDING 
Static shields can be included between primary and secon
dary windings in custom made transformers. 
Magnetic shielding is rarely needed in a toroidal trans
former. If shielding is required. we offer a low-cost alterna
tive to the mumetal shield boxes required on stacked core 
transformers: A Shield Ring which can be fitted around the 
rim of both standard and custom made toroids. 

TOROID CORPORATION OF MARYLAND • 6000 Laurel-Bowie Road' • Bowie, MD 20715-4037 • 301-464-2100 

A'2318 For manufacturers' sales offices, see yellow pages EEM 1985 



5600 TRANSFORMERS 

POWER TRANSFORMERS 
OF TOROIDAL DESIGN 

PRODUCT PROGRAM 

CUSTOM MADE TRANSFORMERS in sizes listed in the 
Table on the opposite page, and in other sizes if required, 
are our speciality. They are economical alternatives to 
standard transformers even in small quantities. 
STANDARD TRANSFORMERS for 117V-60Hz as listed in 
the Table below are off-the-shelf. A similar program is 
available for 5O/60Hz with dual primaries (2 x 115V). We 
also have combination transformers for regulated 5V DC 
and ± 15V DC, and Kits for making your own breadboard
ing transformer. 
3-PHASE TRANSFORMERS using three single phase 
units. 
AUTOTRANSFORMERS. 
INVERTER TRANSFORMERS for 50, 60 and 400 Hz. 
CURRENT TRANSFORMERS for indication and control 
applications, such as overcurrent protection and peak load 
limiting. 
FILTER REACTORS for rectifiers, including Swinging 
Chokes. 

UL-RECOGNIZED 

Toroidal Power Transfonners 

OFF-THE-SHELF STANDARD TRANSFORMERS FOR 117V - 80 Hz SUPPLY. 

Price each, FOB Factory Typical DC data when transformer supplies 

Secondary Data (includes mounting bridge rectifier with large filter capacitor 
Rated Size Stock washer and rubber pads) Secondaries Secondaries 
Power ODxH Number US$ in series in parallel 

Weight 
No-load DC DC DC DC 

5600 

Volts/Amps Voltage 1 2-4 &-24 Voltage Current Voltage Current 

26VA 2.4"Xl.2" 2 x 8.5V 11.47A 2x 10.7V 602.082 24.30 20.40 17.90 19.2V or 2 x 9.6V .94A 8.6V 1.88A 
.7lbs 2 x 12V 11.08A 2x 14.9V 602.122 24.30 20.40 17.90 28.6V or 2 x 14.3V .68A 13.3V 1.36A 

2 x 15V 10.87A 2x 18.6V 602.152 24.30 20.40 17.90 36.0V or 2 x 18.0V .55A 17.0V 1.10A 
2xlSV/0.71A 2x22.5V 602.182 24.30 20.40 17.90 44 .. 0V or 2 x 22.0V .45A 21.0V .90A 
2 x 24V 10.54A 2x29.SV 602.242 24.30 20.40 17.90 59.0V or 2.x 29.5V .34A 28.5V .68A 

45VA 2.S" x 1.3" 2 x S.5V 12.59A 2xl0.2V 604.082 26.10 22.00 19.60 19.5V or 2 x 9.9V 1.58A S.9V 3.16A 
1.1 Ibs 2x12V/l.nA 2x 14.5V 604.122 26.10 22.00 19.60 29.0V or 2x 14.5V 1.08A 13.5V 2.16A 

2x 15V/l.40A 2x lS.lV 604.152 26.10 22.00 19.60 36.6V or 2 x lS.3V .86A 17.3V 1.72A 
2x 18V/l.24A 2x21.6V 604.182 26.10 22.00 19.60 44.0V or 2 x 22.0V .76A 21.0V 1.52A 
2 x 24V 10.88A 2x29.0V 604.242 26.10 22.00 19.60 6O.0V or 2 x 3O.0V .54A 29.0V 1.0SA 

70VA 3.2" x 1.4" 2 x 8.5V 13.94A 2x9.80V 607.082 27.90 24.20 21.20 20.0V or 2x 10.0V 2.30A 9.0V 4.60A 
1.51bs 2 x 12V/2.92A 2x 13.SV 607.122 27.90 24.20 21.20 29.4V or 2x 14.7V 1.70A 13.7V 3.40A 

2 x 15V 12.30A 2x 17.3V 607.152 27.90 24.20 21.20 37.0V or 2x 18.5V 1.34A 17.5V 2.68A 
2x 18V/l.90A 2x2O.SV 607.182 27.90 24.20 21.20 44.SV or 2 x 22.4V 1.10A 21.4V 2.20A 
2x24V/l.44A 2x27.6V 607.242 27.90 24.20 21.20 . 6O.0V or 2 x 30.0V .84A 29.0V 1.68A 

120VA 3.9" x 1.5" 2x8.5VI7.06A 2x9.50V 612.082 32.20 27.50 24.45 20.0V or 2 x 10.0V 3.90A 9.0V 7.80A 
2.21bs 2 x 12V 15.00A 2x 13.3V 612.122 32.20 27.50 24.45 29.4Vor 2x 14.7V 2.70A 13.7V 5.40A 

2x15V/4.00A 2x 16.6V 612.152 32.20 27.50 24.45 37.6V or 2x lS.SV 2.20A 17.SV 4.40A 
2x 18V/3.33A 2x2O.2V 612.182 32.20 27.50 24.45 45.2V or 2 x 22.6V I.S5A 21.6V 3.70A 
2 x 24V 12.50A 2x26.7V 612.242 32.20 27.50 24.45 61.4V or 2 x 3O.7V 1.37A 29.7V 2.74A 

220V/O.55A 247V 612.220 32.20 27.50 24.45 N/A 

180VA 3.9" x 1.9" 2x 12VI7.&)A 2x 13.0V 617.122 36.60 31.20 27.80 29.6V or 2 x 14.SV 3.90A 13.SV 7.80A 
3.01bs 2x 15V/5.90A 2x16.4V 617.152 36.60 31.20 27.80 38.0V or 2 x 19.0V 3.10A IS.0V 6.20A 

2 x 18V 15.00A 2x 19.5V 617.182 36.60 31.20 27.80 45.SV or 2 x 22.9V 2.60A 21.9V 5.20A 
2 x 24V 13.58A 2x26.3V 617.242 36.60 31.20 27.80 61.SV or 2 x 3O.9V 1.90A 29.9V 3.BOA 

360VA 4.5"x2Y 2 x 24V 17 .45A 2x25.4V 636.242 49.10 41.90 37.10 62.0V or 2 x 31 .OV 3.63A 3O.0V 7.26A 
5.31bs 2x30V/6.00A 2x31.7V 636.302 49.10 41.90 37.10 7S.8V or 2 x 39.4V 2.90A 38.4V 5.80A 

2 x 33V 15.45A 2x34.9V 636.332 49.10 41.90 37.10 87.0V or 2x43.5V 2.60A 42.5V 5.20A 
2x38V/4.74A 2x40.3V 636.382 49.10 41.90 37.10 100.0 or 2x50.0V 2.30A 49.0V 4.60A 
2 x 50V 13.60A 2x52.9V 636.502 49.10 41.90 37.10 132.0 or 2 x 66.0V 1.75A 65.0V 3.50A 

220V/l.64A 233V 636.220 49.10 41.90 37.10 N/A 

600VA 5.5" x 2.4" 2 x 24V 112.50A 2x25.2V 660.242 65.90 56.00 50.00 65.0V or 2 x 32.5V 5.S5A 31.5V 11.70A 
8.21bs 2 x 30/10.00A 2x31.5V 660.302 65.90 56.00 50.00 79.0V or 2 x 39.5V 4.70A 38.5V . 9.40A 

2 x 33V IS.64A 2x34.7V 660.332 65.90 56.00 50.00 87.0V or 2 x 43.5V 4.10A 42.5V S.20A 
2x38V/7.76A 2 x 39.9V 660.382 65.90 56.00 50.00 l00V or 2 x 5O.0V 3.65A 49.0V 7.3OA 
2 x 50V 16.00A 2x52.5V 660.502 65.90 56.00 50.00 133V or 2 x 66.5V 2.80A 65.5V 5.60A 

220V/2.59A 231V 660.220 65.90 56.00 50.00 N/A 

l000VA 6.3" x 2.4" 2 x 50V 110.00A 2x51.SV 699.502 91;70 78.40 69.00 134V or 2x67.0V 4.40A 66.0V 8.80A 
12.11bs 2 x 65V 17.69A 2x67.4V 699.652 91.70 7S.40 69.00 175V or 2x87.5V 3.40A 86.5V 6.80A 

We reserve the right to change data and prices at any time. 

TOROID CORPORATION OF MARYLAND • 6000 Laurel-Bowie Road • Bowie, MD 20715-4037 • 301-464-2100 
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5600 TRANSFORMERS 5600 

TRANSFO RMERS 
., 

7[oRVTEL 
PRODUCTS _____ ..JI INC. 

13402 South 71 Highway/Grandview, MO 64030{(816) 761-6314 TWX 910-777-7037 

SUBMINIATURE AUDIO TRANSFORMERS 
LT & LS SERIES 
LU SERIES 

The LS Series is electrically and mechanically 
the same as the LT Series except for phase rela
tionships between terminals. 

LS/LT SERIES 
1.410 , 

LS, LT, and LU Series transformers have success
fully passed the rigid requirements of MIL-T-27, 
Class S, Grade 5. 

03-
L,.J ., .75 

M:" ~ 0 "'-
Subminiature in size, weighing less th~n 0.1 ounce, 
these transformers have tenth inch grid spacing 
between terminals and are ideally suited for tran-

a D ~U ~"'.DIA. 

sistor circuit applications which utilize printed cir- (3)i r+--,--,rh 
cuit board design. All three series have risers on 
mountng surfaces to facilitate inspection and (21 

board cleaning and also to prevent moisture traps. (11 Lp-....J:.f-' 
A wide range of standard designs are available 
wtlich meet the requirements of most common 
applications and allow for rapid delivery of proto
type quantities. Special designs are also available 
in all three types. 
The new LU Series exhibits the same electrical 

. characteristics as the LS and LT Series but has 
been packaged in a '.'thin line" configuration to 
allow for closer board spacing for "card cage" ap
plications or where height dimensions are critical. 

MAGNETIC SHIELDING 
LS, LT and LU Series transformers are available 
with magnetic shields. 

LU SERIES 

NICKEL ALLOY 

WT.0.10Z 

With Mag. Shield 
Dimensions are 
.365 Max. x .465 Max. 
x .531 Max. 

With Mag. Shield Dim.are 
.448 x Max. x .494 Max. x 
.400 Max. 

To order transformers with Shields installed, add 
500 to dash numbers shown in the table below. 
For example: to order an LS-22 with shield, specify 
L5-522. Mech. Tol. = ±.01O unless indicated. 

LS,LTor MIL-T-27 Primary OCR DCma Secondary Max. Terminal 
LUND. Type Designation Impedance Pri. Ohms Pri. Impedance PowermW Layout 

2 Input TF5S21ZZ 50000 CT 3800 0.2 lOOOCl 25 E 
4 Interstage TF5S21ZZ 20,000/30,000 1700 0.5 800/1200 40, B 
5 Interstage TF5S21ZZ 20,OOO130,OOOCT 1700 0.5 800/1200CT 40 E 
6 Interstage TF5S21ZZ 10,OOO/12,OOOCT 1050 1 1500/1800CT 50 E 
7 Driver TF5S21ZZ lO,OOO/12,OOOCT 1050 1 1200/1500CT 50 E 

8 OJiver TF5S21ZZ lO,OOO/12,OOOCT 1050 1 2000/2500CT 50 E 
9 Driver TF5S21ZZ lO,OOO/12,OOOCT 10S0 1 SOO/600CT SO E 

10 Output TFSS21ZZ 500/600 60 3 50/60 50 B 
11 Output TF5S21ZZ 1000/1200 145 3 50/60 50 B 
12 Output TF5S21ZZ 600 70 3 3.2 50 B 

13 Output TF5S21ZZ 1200 120 2 3.2 50 B 
14 Output TF5S21ZZ 10,000 1160 1 3.2 50 B 
15 Output TF5S21ZZ 150/200CT 18 10 12/16 50 0 
16 Output TF5S21ZZ 300/400CT 38 7 12/16 50 0 
17 Output TF5S21ZZ 600/800CT 75 4.5 12/16 50 0 

18 Output TF5S21ZZ 1000/1330CT 120 3.S 12/16 SO 0 
19 Output TF5S21ZZ 1500/2000CT 180 3 12/16 50 0 
20 Output TF5S21ZZ 7500/10,OOOCT 820 1 12/16 50 0 
21 Output TF5S21ZZ 300CT 37 7 600 50 0 
22 Output TF5S21ZZ SOOCT 60 3 600 50 0 

23 Output TF5S21ZZ 900CT 100 4 600 50 0 
24 Output TF5S21ZZ 1500CT 170 3 600 SO 0 
25 Output TF5S21ZZ 120/150CT 15 10 3.2/4 50 0 
26 Output TF5S21ZZ 320/400CT 40 6 3.2/4 50 0 
27 Output TF5S21ZZ 6001750CT 70 4.5 3.2/4 50 0 

28 Output TF5S21ZZ 800/1000CT 100 4 3.2/4 50 O· 
29 Output TF5S21ZZ 1200/1500CT 12S 3 3.2/4 SO 0 
30 Output TF5S21ZZ 1600/2000CT 190 2.5 3:2/4 SO 0 
31 Output TF5S21ZZ 8000/10,OOOCT 820 1 3.2/4 SO 0 
32 Output TFSS21ZZ 10,OOOCT 1000 1 lO,OOOCT 50 E 

33 Driver TF5S21ZZ 10,000/12,000 1050 1 SOO/600CT SO C 
34 Driver TFSS21ZZ 20000 1700 0.3 1000 SO B 
3S Output lFSS21ZZ 1000 13S 3 SO 50 B 
36 Output TF5S21ZZ 400CT 40 3 11 50 0 
37 Driver TF5S21ZZ 10,000/12,000 1050 1 2000!2500CT 50 C 

38 Output TF5S21ZZ 600CT 72 3 600CT 50 ~ 39 Output TF5S21ZZ 10,000 1000 1 10,000 split ' SO 
40 Output TFSS21ZZ 600 72 3 600 split 50 . 
41 Input TF5S21ZZ 25,OOOCT 4300 0.6 1000CT 30 E 
42 Isolation TF5S21ZZ 600CT 90 4 600CT 30 E 

101 Choke TF5S20ZZ 6H@2maOC 1700 A 
102 Choke TFSS20ZZ 1.25 H @ 2 ma ~C 180 A 
103 Choke TF5S20ZZ 3.5 M@2maOC 1100 A 
104 Choke TF5S20ZZ. .3H@4maOC 42 A 

• Primary terminals 1-2, secondary 3·4 & S 6. 
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TRANSFORMERS 

13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

SUBMINIATURE AUDIO TRANSFORMERS 
Torotel LA and LB series transformers are manufacturered to MIL-T-27, Grade 5, Class S specification. These series 
have 0.1 grid spaced terminals for printed circuit application. Both types have risers on mounting surfaces to pre
vent the formation of moisture traps and to facilitate cleaning of board assemblies. 
The LA Series is electrically the same as the LB Series, but is packaged in a .460 inch cube with smaller outline 
dimensions for application where this configuration is more suitable. 
Leads are made of 20 AWG tinned copper. Units utilizing Dumet wire are available on special request. 

r M~'1·5°~~1 00- ~. _ L8 

, • ~ TYPE ~:::::;:' ~
020±'OlO I ~. - .150 LA TYPE 

Itt 460 I-·"-·~ .300 t MAX .2 ........ Ulvl 

,..-- 3 ~ + --.l . tLB DIMENSIONS WITH SHIELD 

.030 ±.Q02 I ~f.' .~ :::x~. 
FREQ. IN HERTZ 

""~ ~ ~ ~ ! ~ ~ g 
FREQ.IN HERTZ 

.. I Da§ !l ~ ~ ~ ~ ~ ! 

.030 

ro'·50·-,: '.50, 
500 1" 

[)lA. :: L 
L J: 

L l"MIN,1 

.. -Jt.oo""" .. WI.h4 .. ollCI" .... ;"'o'y 

~~~3§~~~~~,7i~~ .. ~w~~Oi·~"~"'ir;~~'~ ~::f:; ~f:=-lt'od"l~Oe~ 

MOUNTING TEMPLATE 
AND LB PIN LAYOUT 

+ID8 

FREQ. IN HERTZ 

8~~~~8§. ' - . 
+,OB 

FREQ. IN HERTZ 

8'~~!~§ - -' N . -

FREQ. IN HERTZ 

8'§~i~§ - " . . 
." ." 

_IDB '" , 
'" 

",_RospOflI.W"n3.5maDC Inl'f,mcry 
A- ...... " •• W;"'4maOClnP'lmorv 

Sou'''' ~ r~li:: .... w,," 0 DC I .. Pt,",gry '" r~~'=" Wi!h 0 DC I .. Primary 
~lDB r=~t,ar!.'" I~ OHMS -'" ~rce~~\r.f.JlHMS ". -." 

L,~~~J1x:~~,\~~"""Y 

~F=tli:: ~J!lig=i= $1"= . 
DC Nom. mW 

LA or MIL Pri. main Sec. Pri. Level Term. 
LD No. Type Application Imp. Pri. Imp. DCR @1KHz Layout 

LA or MIL 
LB No. Type Application 

001 TFSS21ZZ Interstage 20,000 .5 800 850 50 a 
30,000 .5 1200 

002 TF5S21ZZ output 500 3 50 60 loa a 
600 3 60 

003 TFSS21ZZ Output 100a 3 50 115 loa a 
120a 3 60 

004 TF5S21ZZ output 600 3 3.2 60 loa a 
005 TFSS21ZZ Output 1200 2 3.2 115 100 a 
006 TF5S21ZZ output 10,000 1 3.2 790 100 a 
007 TFSS21ZZ Input 200,000 0 1000 8500 25 a 

Other 500 0 100,000 
Application 

008 TF5S20ZZ Reactor 3.5 H 630 A 

031 rF5S21ZZ Single or PP 
Output 

032 rF5S21lZ Single or PP 
Output 

033 rF5S21ZZ Single or PP 
Output 

034 TFSS21ZZ Single or PP 
Output 

035 TF5S21ZZ Single or PP 
Output 

036 TFSS21ZZ Isolation or 
Interstage 

037 TF5S21ZZ Driver 
@2maDC,' 
1H@5maDC 

009 TF5S21ZZ Output or 10,000 1 SOOCT 800 100 D 
Driver 12,000 1 600CT 

010 TFSS21ZZ Driver 10,000 1 1200CT 800 100 D 
12,000 1 1500CT 

038 TFSS21ZZ Driver 

039 rFSS21ZZ Driver 

040 TFSS21ZZ Input 

011 TF5S21ZZ Driver 10,000 1 2000CT 800 100 D 
12,000 1 2500CT 

012 TF5S21ZZ Single or PP 150CT 10 12 11 500 C 
Output ' 200CT 10 16 

013 TF5S21ZZ Single or PP 300CT 7 12 20 500 C 
Output 400CT 7 16 

014 TF5S21ZZ Single or PP 600Cr 5 12 43 500 C 
Output 800CT 5 16 

015 TF5S21ZZ Single or PP 800CT 4 12 51 500 C 
Output 1070CT 4 16 

016 TFSS21ZZ Single or PP 1000CT 3.5 12 71 500 C 
Output 1330CT 3.5 16 

017 TFSS21ZZ Single or PP 1500CT 3 12 108 500 C 
Output 2000CT 3 16 

018 TF5S21ZZ Single or PP 7500Cr 1 12 505 50a C 
Output 1O,000CT 1 16 

019 TF5S21ZZ Output to Line 300CT 7 600 19 500 C 
020 TF5S21ZZ Output or 500CT 5.5 600 31 500 C 

041 TF5S21ZZ Driver 
042 TF5S21ZZ Driver 
043 TFSS21ZZ Output 
044 TF5S21ZZ Output 
045 TF5S21ZZ Output 
046 TFSS21ZZ Single or PP 

Output 
047 TF5S20ZZ Reactor 10 H 

@OmaDC,8H 
@5maDC 

'048 TF5S21ZZ Isolation or 
Interstage 
Ratio 1:1:1 

'049 TF5S21ZZ Interstage 

·050 TF5S21ZZ Interstage 

'051 TF5S21ZZ Interstage 
Line to Line 
or Mixing 

021 TF5S21ZZ Output to Line 900CT 4 600 53 500 C 
022 TF5S21ZZ Output to Line 1500CT 3 600 86 500 C 
023 TF5S21ZZ Interstage 20,000Cr 0.5 800Cr 850 100 E 

'052 TF5S21ZZ I nterstage or 
Output 

, '053 TF5S21ZZ Interstage 

·054 TF5S21ZZ Interstage 
30,000Cr O.S 1200CT 

024 TF5S21ZZ Input 200,000CT 0 1000CT 8500 25 E 
other 500Cr 0 100,000CT 
Application 

025 TFSS21ZZ Interstage 1O,000Cr 1 IS00Cr 800 100 E 

'055 TF5S21ZZ Interstage 

056 TFSS21ZZ Input 
057 TF5S21ZZ Output 

12,000Cr 1 1800CT 
026 TFSS20ZZ Reactor 6 H @ 2100 A 058 TFSS21ZZ Output 

2 maDC, 1.5 H 
@5maDC 

027 TFSS20ZZ Reactor 1.2 H 100 A 
059 TFSS21ZZ Input 
060 TF5S21ZZ Driver 

@2maDC,0.5 
H@1maDC 

028 TFSS20ZZ Reactor 0.3 H 31 A 
@4maDC,0.15 
H@20maDC 

029 rFSS21ZZ Single or PP 120CT 10 3.2 10 500 C 
Output 150CT 10 4 

030 TFSS21ZZ Single or PP 320Cr 7 3.2 20 500 C 
Output 400Cr 7 4 

061 rF5S21ZZ Driver 
062 TF5S21ZZ Output 
063 TF5S21ZZ Output 
064 TF5S21ZZ Output 
065 TF5S2lZZ Output 
066 TF5S21ZZ Output 

t 500 Magnetic 
Shielding 
Case 

LAt:i~ 
o + 

• , 
(5) LB 
'---f 

TWO TERMINAL 

• 
III • 

LB ~~Dh,. 
1.'J6 

,5 
e 

FIVE TERMINAL 
SECONDARY CT 

• 

Jilt ': 2 
DC 

Pri. main 
Imp. Pri. 

640CT S 
BOOCr S 
800Cr 4 
1000CT 4 
1060CT 3.S 
1330CT 3.5 
1600CT 3 
2000CT 3 
8000CT 1 
10,000eT 1 
10,000CT 1 
12,000CT 1 
10,000CT 1 
12,000CT 1 
1O,000Cr I 
12,000CT 1 
10,OOOCr 1 
12,000Cr I 
100,000 0 
20,000 0.5 
20,000 0.5 
1000 3 
400 3 
400 3 
400CT 3 

2000CT 3 
2500Cr 3 

1O,000CT 1 
12,OOOCT 1 
2a,000CT 0.5 
30,000CT 0.5 
40,O029! 0.25 
50,000CT 0.25 
400CT 8 
500Cr 6 
400CT 8 
500CT 6 
400CT 8 
500CT 6 
BOCr 12 
100CT 10 
50,000Cr 0.3 
600CT 4.5 
750CT 
1200CT 3 
1500CT 
100,000CT 0 
10,000CT 1 
4000CT 1.5 
100aCT 3 
600Cr 4 
600Cr 4 
600CT 4 
600CT 4 

• I 

@ 'IV 
FOUR TERMINAL 

1 : 'I ~ 

3'1! 
2 ;1, 

SIX TERMINAL 

"111~: 
3 "!I" 6 

Nom. 
Sec. Pri. 
Imp. DCR 

3.2 43 
4 
3.2 51 
4 
3.2 71 
4 
3.2 109 
4 
3.2 505 
4 
10,000GT 
12,000CT 

950 

1200Cr 800 
lS00CT 
2000CT 800 
2500CT 
500Cr 800 
600CT 
1000 1700 
1000 1000 
1200CT 1000 
50 60 
50 30 
11 30 
11 30 

650 

8000 split 195 
lO,OOOsplit 

2000 split 560 
2400 split 
1000 split 800 
1500 split 
40asplit 1700 
500 split 
400 split 46 
500 split 
120 split 
150 split 

46 

4a split 46 
50 split 
32 split 9.8 
40 split 
1000CT 1900 
3.2 40 
4 
3.2 100 
4 
lOOOCr 3300 
600Cr 1100 
lO,OOOCr 440 
600CT 110 
25,000CT 65 
600CT 67 
60Cr 65 
4 65 

• These LA types have no primary center tap t The LB-Mag. ShIeld may be supplied for all LB Types . 
Add 500 to dash no. (I.E. La·OOI with Shield, order LB·501) 

EEM 1985 For manufacturers' sales offices, see yellow pages 
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·1111 

, 
,I, ,5 

@ 
~ 

SEVEN 
TERMINAL 

'--llf' 
3 2]11~:: 

mW 
Level Term. 

@lKHz Layout 
500 C 

500 C 

500 C 

500 C 

lOa C 

100 E 

100 E 

100 E 

100 E 

70 B 
100 B 
100 D 
100 a 
100 a 
100 a 
500 C 

A 

100 F 

100 F 

100 F 

50 F 

500 F 

500 F 

500 F 

500 F 

50 E 
500 C 

500 C 

50 E 
100 E 
100 E 
100 E 
100 E 
100 E 
100 E 
100 C 
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AUDIO TRANSFORMERS 
LL & LR SERIES LLSerie. 

Series A B 

LL .600 .590 

LR .925 .800 

These tiny, versatile "LL" transformers are provided with .020 risers and 0.1 
grid spacing for printed circuit board applications and are manufactured to 
MIL-T·27, Grade 5, Class S specifications. 
Response, ±1 db 200 to 50,000 Hz 
Distortion, 10% max. at rated power, 200 to 50,000 Hz 
Waight, 0.4 oz. 

These miniaturized "LR" transformers are manufactured to MIL·T·27 Grade 5 
Class S specifications and are ideally suited for a wide range of prinied circuli 
applications. 
Response: ± 1 db 200 to 20,000 Hz 
Distortion, 10% max. at rated power, 200 to 20,000 Hz 
Weight, 1.0 oz. 

LW & LV SERIES 

:]lIt: :311[~ 
:31E:3 E 

r LOOO~ .. f±O~r 
1

046

±

OlO ll I. r-r '" 
~'I 

4-40 UNC-2BLNSERT 

Series A B 

LW .900 .600 

LY 1.125 .800 

B, 

.300 

.400 

"LW': .Series tra~sformers are manufa~tured to MIL·T·27, Grade 5, Class S 
specificatIOns. Riser areas and 0.1 gild spacing make th~se units ideal for 
printed circuit board applications. 
Response: ±1 db 100 to 10,000 Hz 
Distortion, 1.5% max. at 60 mW, 200 to 10,000 Hz 
Weight, 2.0 oz. 

"LV" Series transformers are highly compact, efficient units with power 
output ratings to 7.5 watts. These transformers are manufactured to MIL.T·27 
Grade 5, Class S specifications. ' 
Response, ± 1 db 60 to 10,000 Hz 
Distortion, 1 % max. at 250 mW, 200 to 10,000 Hz - 10% max. at rated 

power, 200 to 10,000 Hz 
Weight, 2.5 oz. 

LH & LK SERIES 

.500 

C 

.~9a 

.710 

"4" 
Max. 

.415.700.800Max. 
:JIIE: :311[: 

:31E:3E 
,--_p=== t --L--l.-'!!.!,c-_",:·='==_L 

.030:::t".OO2.-J 

Dim. AforLH =.BOO 
forlll=.1QQ 

Series 
LX 

LH 

"LH & LK" Series transformers are the ultimate in compactness. 
DeSigned to meet MIL·T-27, Grade 5, Class S. 
Response, ±1 db 200 to 10,000 Hz 
Distortion, 10% max. at rated power, 200 to 10,000 Hz 
Weight: .75 oz. 

.700 

.600 

DC Max. Ma", 
MIL·T·27 Impedance Resistance Prl. 200 Hz 

Desill' Ohms Ohms DC powert 
No. nalion ApplicaUon Prl. Se •• Pri. Se •• (rna) (mW) 
001 TF5S21ZZ Input 100,000CT 1000CT GOOD GO 0 150 
002 TF5S21ZZ Interstage 25,000CT 1000CT 2800 120 0 150 
003 TF5S21ZZ Interstage 10,000CT 10,000CT 1100 1200 1 150 
004 TF5S21ZZ Driver 10,000CT 1500CT 1100 200 1 150 
005 TF5S21ZZ Outpullo Line 18b~~TCT GOOCT 1100 75 1 150 
DOG TF5S21ZZ Interstage 10,000CT 440 1200 1.5 150 
007 TF5S21ZZ Output to Une 1000CT 600CT 100 GO 3 150 
008 TF5S21ZZ Output 1000CT 4 100 0.4 3 150 
009 TF5S21ZZ Input GOOCT 25,000CT G5 3500 4 ·150 
010 TF5S21ZZ Isolation GOOCT GOOCr G5 75 4 150 
011 TF5S21ZZ Output GOOCT GO G5 7 4 150 
012 TFSS21ZZ Output SOOCT 4 65 0.5 4 150 
013 TF5S21ZZ Driver 10,00OCT 2000CT 1100 240 1 150 
014 TFSS21ZZ Driver 10,000CT 500CT 1100 G5 1 150 
015 TF5S21ZZ Line to Line 500CT GOOCT 55 75 4.5 150 
DIG TF5S21ZZ Outpullo Line 300CT GOOCT 33 75 5.5 150 

LR Se"es 
001 TF5S21ZZ Interstage 2S,000CT 1000CT 2GOO 110 0.5 750 
002 TF5S21ZZ Interstage 10,000CT 10,000CT 1000 1100 1 750 
003 TF5S21ZZ Driver 10,000CT 1500CT 1000 1G5 1 750 
004 TF5S21ZZ Output to Line 10,000CT GOOCT 1000 70 1 750 
005 TFSS21ZZ Output 10,000CT 4 1000 0.5 1 750 
DOG TF5S21ZZ Interstage 4000CT 10,000CT 400 1100 1.5 750 
007 TF5S21ZZ Output lSOOCT 1.5 150 2 2.5 750 
008 TFSS21ZZ Output to Li ne 1000CT GOOCT 100 70 3 750 
009 TF5S21ZZ Output 1000CT 4 100 0.5 3 750 
010 TF5S2lZZ Input GOOCT 25,000CT GO 2900 4 750 
011 TF5S21ZZ Isolation SOOCT GOOCT GO 70 4 750 
1012 TF5S21ZZ Output SOOCT GO GO G.5 4 750 
013 TF5S21ZZ Output GOOCT 15 GO 2 4 750 
014 TF5S21ZZ Output SOOCT 4 GO 0,5 ·4 750 
015 TF5S2lZZ Output to Line 250 GOOCT 25 70 7 750 
01G TF5S21ZZ Driver 10,000CT 2000CT 1000 110 1 750 
017 TFSS21ZZ Driver 10.000CT SOOCT 1000 110 1 750 

'018· TF5S21ZZ Line to Line 500CT SOOCT 50 70 4.5 750 
019 TF5S2lZZ Output to Line 300CT GOOCT 30 70 5.5 750 

DC Max. Max. 
MIL·T·27 Impedance Resistance Prl. 200Hz 
Des". Ohms Ohms DC Pow.rt 

No. nation Application pri. Sec. Pri. Sec. (rna) (watts) 
001 TF5S21ZZ Interstage 10,000CT 1O,000CT 800 1050 1 3.5 
002 TF5S21ZZ Output to line 10.000CT 600CT 800 GO 1 3.5 
003 lF5S21ZZ Output 10,000CT 4 800 0.5 1 .3.5 
004 TF5S21ZZ Output 1500CT 15 110 1.5 2.5 3.5 
.005 lF5S21ZZ Output to Line 1000CT GOOCT 75 60 3 3.5 
DOG TF5S2lZZ Output 1000CT 4 75 0.5 3 3.5 
007 TF5S21ZZ Inpul GOOCT 25,000CT 45 2700 4 2.5 
008 TF5S21ZZ Isolation SOOCT SOOCT 45 GO 4 3.5 
009 TF5S21ZZ Output GOOCT GO 45 G.5 4 3.5 
DID TF5S21ZZ Output GOOCT 15 45 1.5 4 3.5 
011 TF5S21ZZ Output GOOCT 4 45 0.5 4 3.5 
012 TF5S21ZZ Output to Line 250 GOOCT 20 60 7 3.5 
013 TF5S21ZZ Intetstage 2S,000CT 1000eT 2500 85 0.5 ~.5 
014 TF5S21ZZ Driver 1O,000CT 2000CT 800 170 1 3.5 
015 TF5S21ZZ Driver 1D,000CT 500CT 800 50 1 3.5 
OIG TF5S21ZZ Line to Line 500CT GOOCT 50 GO 4.5 3.5 
017 lFSS21ZZ Output to Line JOOCT GOOCT 30 GO 5.5 3.5 
018 TF5S21ZZ Interstage 2500CT 10K split 200 900 1.5 3.5 

LV SerlOs 
DOl TF5S2IZZ Interstage 10,000CT 10,000CT 700 900 I 6 
002 TF5S21ZZ Outpullo Line 10,000CT GOOCT 700 55 '1 G 
003 lF5S21ZZ Output 10,000CT 4 700 0.4 I 6 
004 TFSS21ZZ Output ISOOCT IS 100 1.5 2.5 7.5 
005 TF5S21ZZ Output to Une 1000CT GOOCT G5 55 3 7.5 
DOG TF5S21ZZ Output 1000CT 4 G5 0.4 3 7.5 
'007 TFSS21ZZ Isolation GOOCT GOOCT 40 5~ 4 7.5 
008 TFSS21ZZ Output 600CT GO 40 4 7.5 
009 TFSS21ZZ Output SOOCT 15 40 1.5 4 7.5 
010 TFSS21ZZ Output GOOCT 4 40 0.4 4 7.5 
011 TF5S21ZZ Output to Line 2S0 GOOCT 1G 55 7 7.5 
012 TF5S2lZZ Driver 10,000CT 2000CT 700 150 1 6 
013 TF5S2lZZ Driver 10.000CT 500CT 700 45 I G 
014 TFSS21ZZ Line to Line 500CT GOOCT 45 55 4.S 7.5 
01S TFSS21ZZ Outpullo Line 300CT 600CT 27 55 5.5 7.5 
01G TF5S21ZZ Inter.tage 2500CT 10K .pllt 170 800 1.5 7.5 

Impedance DC Resistan~e Max; Max. 
Ohms Ohms Prt 200Hz 

LH&LK DC POwert 
No. Application Pri. Sec. Pri. Se •• (ma) (mW) 
001 ·Inter.tage 25,000CT 1000CT 1325 53 0.5 300 
002 I nter.tage 10,000CT 10,000CT 510 525 1 325 
003 Driver 10,000CT 1500CT 510 80 1 325 
004 Output to Line 10,000CT GOOCT 510 31 1 325 
005 Output 10,000CT 4 510 0.3 1 325 
DOG Interstage . 4000CT 10,000CT 200 525 1.5 325 
007 Output 1500CT 15 75 1 2.5 325 
008 Qutpull. Line 1000CT GOOCT 50 31 3 325 
009 Output 1000CT 4 50 0.3 3 325 
010 Input 1i00CT 25,000CT 30 1500 • 4 JOO 
011 Isolation GOOCT GOOCT 30 31 4 325 
012 Output GOOCT SO 30 3 4 325 
013 Output GOOCT 15 30 1 4 325 
014 Output GOOCT 4 30 0.3 4 325' 
015 . Output to Line 250 GOOCT 13 31 7 325 
01G Driver 10.000CT 2000CT 510 lOG 1 325 
017 'Driver 10.000CT 500CT 510 2G 1 325 
018 Line to Line 500CT GOOCT 25 31 4.5 325 
019 Output 10 Line 300CT GOOCT 15 31 5.5 325 
020 Isolation· 

Ratio 1:1:1 2000CT 8K .plit 100 425 2 300 
021 Isolation 10.000CT 2K split 510 lOG 1 300 

t These power ratmgs are based upon lowest frequency operation. Much higher 
ratings are possible at higher operating frequencies. ' 

A'2322 For manufacturers' sales offices, see yellow pages EEM1985 
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PC MOUNT POWER 
TRANSFORMERS 
Torotel standard PC mount transformers are designed for 115 Vrms 60 Hz 
input and are generally usable to above 400 Hz. Voltages listed in table are 
standard values but transformers can be furnished with other Yoltage and 
current ratings. Transformers are available with Channel Frame mounting, 
either tab style, (Type C) twist prong (Type B) or without Frame (Style A). 
Also custom designed power transformers and audio transformers are avail· 
able in these and other types and sizes upon special request. 

PART NUMBER EXAMPLE 

T1 230 A B 

~:c~~:ary Voltage _T __ ---'J J T 
ScQematic----------'- I 
Frame Style ------------' 

Prefix VA Size 
Tl .50 
T2 1.50 
T3 4.50 
T4 7.50 

Standard 
Secondary 
Voltages 
Available 

FRAME 
STYLE "A" 
NO FRAME 

FRAME 
With 115V Primary STYLE "B" E 

P.C. MOUNT MAX. 

4 30 
5 34 
6.3 40 
7.5 44 
8 54 

10 56 
12 60 
12.6 76 
15 88 
16 90 
17 115 DIMENSION TABLE 

20 120 Size A B 

24 180 11 1.125 .870 

T2 1.500 1.250 
27 230 T3 1.750 1.450 

28 T4 1.970 1.690 

FRAME 
STYLE "e" 

TAB MOUNT 

C D 

.250 .250 

.310 .310 

.400 .400 

.400 .400 

E 

.930 

1.156 

1.275 

1.468 

SCHEMATIC "A" SCHEMATIC "8" 

13H3 
SEC. V 

115VRMS 4 

SEC. Y 

2 6 

SCHEMATIC "C" SCHEMATIC "0" 13- ~3 
115VRMS 4 

- 5 

2 ~6 

F G H I J K 

.720 .125 1.040 1.375 .125 .018 

1.000 .125 1.420 1.750 .187 .032 

1.100 .125 1.680 2.000 .187 .032 

1.300 .187 1.940 2.375 .187 .032 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

EEM 1985 For manufacturers' sales offices, see yellow pages . A·2323 
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400 Hz MINIATURE 
POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 
These 400 Hz Miniature Power Transformers are selected for use in all 
Military and Industrial applications requiring high performance in the smallest 
possible package size. They conform to all of the requirements of MIL-T-27, 
Class S (- 55°C to + 130°C). The minimum continuous operating life expect
ancy is 10,000 hours. This series is available having power ratings of 0.5 VA 
through 25 VA. The primaries are 115 Vrms with secondary voltages ranging 
from 5 Vrms through 300 Vrms. 

It is recommended that these transfonners be specified for all applications 
where space, weight, and cost effectiveness are prime considerations_ 

PART NUMBER EXAMPLE 
. 0.5 S 

VA Rating (See Table I)T 
Package Style ____ ---'J 

TABLE I 
Available Exciting 

Max. Secondary Current Efficiency 
Regulation (%) Voltages (VRMS) (ma) (%) 

VA Package Height 
Rating Style Schematic Size (Inches) Nom. Max. Min. Max. Max. Min. Nom. 

0.5 S l,X - - 15 18 5 300 1.5 65 70 
0.5 S S, Y - - 17 21 5 300 1.5 65 70 
1.5 E, P I,X A 0.47 20 23 5 300 1.5 70 76 
1.5 E, P S, Y A 0.59 15 18 5 300 3 70 76 
2 E,P l, X A 0.78 3 3.7 5 300 6 72 87 

2.4 E, P S, Y A 1.03 3 3.8 5 300 9 73 88 
3 E, P l, X A 0.59 15 18 5 300 3 75 84 
3 E, P S,Y A 0.78 10 12 5 300 6 75 84 
3.6 E, P l, X A 1.03 3 3.8 5 300 9 76 87 
6 E, P l,X A 0.78 10 12 5 300 6 81 88 

6 E, P S,Y A 1.03 8 10 5 300 9 80 88 
7.3 E, P S, l,X, Y B 0.97 3 3.5 5 300 16 84 92 
9 E,P l,X A 1.03 8 10 5 300 9 83 89 

13 E, P S, l,X, Y B 1.20 3 3.6 5 300 25 87 93 
16 E, P S, l,X, Y B 0.97. 7 8 5 300 16 87 92 
25 E,P S, T,X, Y B 1.20 6 7 5 ' 300 25 88 93 

Secondary Voltage 

Maximum Working Voltage 

Secondary Voltage 

Maximum Working Voltage 

SCHEMATIC AND TERMINAL CONFIGURATIONS 

SCHEMATIC X SCHEMATIC Y SCHEMATIC T 

'J~ [-:: 1JO i[O ) 'J-E-3 

2 . • 4 2 : 4 2· 5 
I 

'--_ ....... OS 

TERMINAL LAYOUTS TERMINAL LAYOUTS TERMINAL LAYOUTS 

STYLE S STYLE S STYLE S .0. - .0. • eO. • 4 S 

0 0 0 
3 2 , 3 2 , 3 2 , ·0· • ·0· • ·0· • 

STYLE E STYLE P STYLE E STYLE P STYLE E STYLE P 
02 ,. 

"C~: 
02 30 ·G" 

02 30 

(~) 
0. 1 40 01 40 ·0' 40 

0 0 0 0 
S. .'0 SO 50 

0 0 0 0 0 0 

A·2324 For manufacturers' sales offices, see yellow pages 

T 26 

l . ~OndarYVoltaga(See Table II) 

Schematic (See Table IJ 

Temperature Rise . 

.>1 

(OC) - MIL-T-27 
No Heat Sink Weight (Oz.) 

Nom. Max. Nom. 

10 15 0.38 
12 17 0.38 
13 17 0.76 
13 17 0.97 
10 15 1.5 

11 16 1.9 
15 20 0.97 
15 20 1.5 
10 15 1.9 
18 25 1.5 

18 25 1.9 
15 23 3.2 
23 30 1.9 
21 28 4.2 
25 32 3.2 
36 45 4.2 

SCHEMATIC S 

'JOiEO: 
~ I 5 

L-.--O' 

TERMINAL LAYOUTS 

STYLE S 

.0 •• 
• 
o 

·0· · 
STYLE E STYLE p. 

Max. 

0.4 
0.4 
0.85 
1.1 
1.65 

2.2 
1.1 
1.65 
2.2 
1.65 

2.2 
3.4 
2.2 
4.4 
3.4 
4.4 

02 30 

"CD 
40 

0 
S4 50 

SO _0 

EEM 1985 



5600 TRANSFORMERS 5600 ., 
7[vRf)TEL TRANSFORMERS 

PRODUCTS 
______ -oJ I INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 TWX 910-777-7037 

400 Hz MINIATURE 
POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 

PHYSICAL SPECIFICATIONS 

Size: Sizes for Standard VA Types are given in Table I, and Outline Drawings. 

Construction: Mll-T-27, Grade 5; Black Epoxy Encapsulated. 

Terminals: Printed circuit pins - tinned brass. 

Terminal Strength (Method 211 of Mll-STD-2D2, Test Condition A): 2.0 pounds. 

Marking: Includes Mll-T-27 Type Designation, winding ratings, maximum work-
ing voltage, schematc, Torotel name, and part number. 

ENVIRONMENTAL SPECIFICATIONS 

Operating Temperature Range: - 55°C to + 130°C (ambient plus tempera-
ture risel. 

Altitude: 70,000 feet, maximum. 

Vibration: Mll-STD-202, Method 204, Test Condition D. 

life Expectancy: 10,000 hours minimum. 

Other Environmental Specifications: In accordance with Mll-T-27, Grade 5· 
Class S, Family 03. 

ElECTRICAL SPECIFICATIONS 

Primary Voltage: 115 volts rms ±10%. 

Frequency: 400 Hz ±5%. 

Secondary Voltage: See Table II. 

Secondary Voltage Tolerance: ±3% at full load and 115 volts, 400 Hz applied 
to primary. 

Electrostatic Shielding (Schematics Sand Yl: 5 to 1 minimum voltage ratio 
at 20 KHz. 

Phase Shift: 1.0 electrical degree between primary and secondary voltage at 
rated load, maximum. 

Insulation Resistance: 10,000 megohms minimum at 500 VDC. 

Dielectric Strength: At sea level-2.8 times the maximum working voltage. 
At reduced barometric pressure-1.25 times the maximum working voltage. 

Mech. Tol. = ±.005 unless indicated. 

PACKAGE STYLE E PACKAGE STYLE P 

SIZE "A" 

r--- .032 ±.D02 r .~~ II DIA. TYP. --L' 

~-=-r.LEI U-J-.l 

PACKAGE STYLE S 

r .60' J"O "'.032 r Mil. 

1 020 

[J; 

.75 
DJA. 

±.OSO 

.138-32 UNC·2B 25 MIN. DEPTH 

r ,032±.002 25 

.031:1 Olj'TYP. -.-l :13 

··rtU~, 

.590 .~ Max. 

=.200 

.. ------r • 

MECH. TOl. FOR STYLE "S" = ±.01O UNLESS INDICATED. 

CALL TOROTEL PRODUCTS FOR COMPETIVELY PRICED MAGNETICS REQUIREMENTS 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2325 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
.............. -...-...-----....... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already . 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products i.n one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

85/86 EDITION OF EEM 
AbbreViations/Acronyms ........................... A-1166, 8-1012, C-1028, 0-1016 
ASCII Code .......................... .' .................................. 0-1087 
Batteries, Product Selection Guide .......................................... 0-1413 
Batteries & Fuel Cells, Characteristics .......... : ............................. 0-1430 
Cabinets, Enclosures, Racks, & Chassis, Product Selection Guide ................ C-1003 
Capacitors, Basic Formulas ................................................ A-1093 
Capac!tors, Miniglossary . : ..... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-1066 
Capacitors, Product Selection GUide ........................................ A-lOO3 
Circuit Boards (Printed) Product Selection Guide .............................. C-1099 
Coils, Chokes, Inductors, Product Selection Guide ............. ', ............... A-1205 
Conductors, Maximum Current Capacity of Copper & Aluminum ................ C-1863 
Connectors, Miniglossary .................................................. C-1129 
Connectors, Terminals, & Sockets, Product Selection Guide ..................... C-1105 
Crystals, Oscillators, Crystal & Piezoelectric Filters, Product Selection Gude ........ A-1309 
Delay Lines, Product Selection Guide ........................................ A-1459 
Discrete Semiconductors, Product Selection Guide. . . . . . . . . . . . . . . . . . . . . . . . . . . .. A-2067 
Displays, Readouts, Lamps, & Lights, Product Selection Guide .................. 8-1015 
EBCDIC Code .............................. ' ............................. 0-1092 
Encapsulation, Miniglossary ................................ ': . . . . . . . . . . . . . .. C-1086 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers, Product Selection Guide .. C-1623 
Filters, Product Selection Guide .. , ........... ,............................. A-1583 
Instruments, Graphic Recording Product Selection Guide .............. , ........ 0-1401 
Instruments, Panel Meters, Product Selection Guide ............................ 0-1329 
Instruments, Test & Measuring Product Selection Guide ........................ 0-1175 
Interconnection Systems, Product Selection Guide ............................. C-1699 
Keyboards & Keypads, Product Selection Guide .............................. 8-1705 
Logofinder & Trademark Directories. .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. a-901 
Microwave Components, Product Selection Guide ............................. A-1701 
Military Qualified Products Lists ............................................. 8-1003 
Motors, Drives, & Rotating Components, Product Selection Guide ................ 8-1129 
Opto Semiconductors, Miniglossary ......................................... 8-1214 
Oscilloscopes, Product Selection Guide ...................................... 0-1385 
Panel Hardware, Product Selection Guide .................................... C-1589 
Potentiometers, Trimmers, Controls, & Rheostats, Product Selection Guide ........ A-1991 
Power Supplies, Miniglossary ...................... ; ........................ 0-1462 
Power Supplies, AC, Product Selection Guide ................................. 0-1877 
Power Supplies, DC, Product Selection Guide ................................ 0-1447 
Protective Components (Fuses, Circuit Breakers, etc.), Product Selection Guide .... 8-1225 
Relay Contact Forms ...................................................... 8-1317 
Relays, Electromechanical, Miniglossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1308 
Relays, Product Selection Guide ............................................ 8-1261 
Resistor Color Codes ..................................................... A-1828 
Resistors, Product Selection Guide .......................................... A-1785 
Servo Components, Miniglossary ............. ,.............................. 0-1985 
Solenoids, Product Selection Guide ......................................... 8-1463 
SWitches, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8-1477 
Thermal Components, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 8-1741 
Thermal Conductivity of Dielectrics at Room Temperature ....................... 8-1744 
Thyristors/High Power Diodes, Miniglossary .................................. A-2076 
Transducers & Encoders, Product Selection Guide ............................. 8-1777 
Transformers, Product Selection Guide ......................... , ............... A-2099 
Wire & Cable, Product Selection Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. C-1743 
Wire Gauges-Diameter, Area, Copper Weight ................................ C-1844 
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I 

! 



TRANSFORMERS 

TINYMAX® Transformers have QPL Status on 
Qualified Product List 27. 

Now you can specify Military 
Standard Transformers without 
the need ·for Qual ification 
Testing or requests for 
non-standard parts approval. 

These miniature transformers are of toroidal construction and 
offer a size and weight reduction when comPiired to 
conventional laminated and "C" core designs. Yet, the prices 
on these custom engineered transformers are competitive with 
off-the-shelf stock items. 

So, when you need a 115V, 400 Hz transformer having a specific 
secondary voltage don't settle for an off-the-shelf item that may 
only approximate your requirement. Torwico has over 2,000 
MIUSTO units and an almost infinite selection of STO TINYMAX. 

What's more, Torwico offers fast delivery and competitive 
pricing. Selection, delivery and price--Torwico has it all. 

STD TINYMAX -- MIL-T-27, Grade 4 and Grade 5, 
Class S, 115 volt, 400 Hz transformers available 
in power ratings ranging from 1.5 VA through 
250 VA, with an almost infinite combination of 
secondary voltages of 6V through 300V. 

MIL-STD TINYMAX -- Grade 4 and Grade 5, 
Class S, 11 Q Volt, 400 Hz transformers. 
Reference M27/37 through M27/66. Over 2,000 
choices of secondary voltages . 

EXTENSION OF APPROVAL -- Any design 
selected directly from, or based, on our 
MIUSTD TINYMAX transformer may be 
qualified to MIL-T-27 by Similarity. 

PROCUREMENT NOTE -~ Catalog information 
and cross referenced sheets may be obtained 
from the factory or for MIL-STDunits, refer 
directly to specification sheets M27/37 through 
M27/66. 

. PROTOTYPE DELIVERIES -- A large assortment of TINYMAX 
transformers is always maintained in stock for immediate delivery. 
Others can be shipped within 10 days. 

For a copy of Torwico's MIL-STD TINYMAX catalog, contact your local Torwico representative. 
He'll show you why Torwico is the easy way to deal with military standards. 

5600 

A·2328 For manufacturers' sales offices, see yellow pages . EEM 1985 



5600 TRANSFORMERS 

TINYMAX® 400 HZ Power Transformers 

TINYMAX® 
CONDENSED 
PERFORMANCE 
DATA FOR 
"STANDARD" GRADE 4 
TINYMAX 400 HZ 
TRANSFORMERS 
MIL·T·27 DESIGNATION 
TF4S03YV 

TINYMAX® 
CONDENSED 
PERFORMANCE 
DATA FOR 
"STANDARD" GRADE 5 
TINYMAX 400 HZ 
TRANSFORMERS 
MIL·T·27 DESIGNATION 
TF5S03ZZ 

EEM 1985 

This Case style 
available in 
1.5 through 250 VA 

""""'=--I WITH OR WITHOUT 

I--~--l ELECTROSTATIC 

SHIELD 

This Case style 
available in 
1.5 through 9 VA 

410 OBERLIN AVE. SOUTH, LAKEWOOD, NJ 08701 • (201) 364-1800 

For manufacturers' sales offices, see yellow pages 

5600 
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5600 I TRANSFORMERS 5600 

'YmmJAD"-~ 
V A Division of MagneTek,lnc. POWER TRANSFORMERS 

Dept. EM,1124 East Franklin Street, Huntington, IN 46750 • Phone: (219) 356-6500 • TWX: 810-333-1532 

FOR POWER SUPPL V, CONTROL AND FILAMENT CIRCUITS 
115V PRIMARY-SINGLE SECONDARY/50-60 Hz UNLESS NOTED (:t:) 
LISTED IN ORDER OF INCREASING SECONDARY VOLTAGES 

secondary RMS Connections 
Case Dimension Mounting Dimension Triad Test Case or Lead Mounting Max. Unit 

Part No. 

F-1X*+ 
F-72Z* 
F·6X*+ 
F·3X* 

F·5U 
F·7X 
F·8X 
F·12X 

F·10U* 
F·15U* 
F·9U 
F·11U 

F·13X+ 
R·84K 
F·14XH 
F·14Z* 

F·52X 
F-51X* 
F·16X+ 
F·53X 

F.43X* 
F·18A 
F·18X+ 
F·69X 

F·21 A 
F-20Ut 
F·17U* 
F·22A 

F-24Ut 
F·28Ut 
F·1.80X 
F·31 X 
F·95X 
F·33U 
F·96U 
F·23U 
F·97U 
F·35U 
F·113X 
F·216X* 
F·114X 
F·217X* 
F·218X* 
F·219X* 
F-220U* 
F·221U* 
F·29Ut 

F·70X 
F·25X + 
F-44XH 
F·26XH 

F·224X* 
F·225X* 
F-181U+ 
F·182U ' 

§ StaUc shield. 

A'2330 

Volts Amps Voltage Type 

2.5CT 3 1500 X 
2.5CT 5 Sec. 7500 Z 
2.5CT 6 Sec. 2500 X 
2.5CT 10 Sec. 3000 X 
2.5CT 10 Sec. 7500 U 
5.0CT 3 1500 X 
5.0CT 6 1500 X 
5.0CT 8 2500 X 
5.0CT 14 Sec.10,OOO U 
5.0CT 15 Sec. 3000 U 
5.2CT 13 1500 U 
5.2CT 24 1500 U 
6.3 .6 1500 X 
6.3§ .6 Sec. 3500 K 

,,6.3CT 1.2 Sec. 2500 X 
6.3CT 1.2 Sec. 2500 Z 
6.3§ 1.2 Sec. 5000 X 
6.3§ 2 Sec. 5000 X 
6.3CT 3 Sec. 2500 X 
6.3 4 Sec. 5000 X 
6.3 4 1500 X 
6.3CT 6 1500 A 
6.3CT 6 1500 X 
6.3CT 8 1500 X 
6.SCT 10 1500 A 

6.3 CT-6 CT 11 Sec. 3000 U 
6.3CT 15 Sec.10,OOO U 
6.3CT 20 2000 A 

7.5 CT-6.3 CT 8 Sec. 3000 U 
7.5 CT -6.3 CT 25 Sec. 3000 U 

10.0 CT 1 1500 X 
10.0 CT 3 2000 X 
10.0 CT 4 1500 X 
10.0 CT 5 2000 U 
10.0 CT 6 1500 U 
10.0CT 7 1500 U 
10.0 CT 8 1500 U 
10.0 CT 10 2000 U 
12.0 0.15 1500 X 
12.0 .35 1500 X 
12.0 0.7 1500 X 
12.0 1.2 1500 X 
12.0 2 1500 X 
12.0 4 1500 X 
12.0 6 1500 U 
12.0 8 1500 U 

12CT-11 CT. 11 Sec. 3000 U 
10.0 CT 

12.6 CT 1.0 1500 X 
12.6 CT 1.5 1500 X 
12.6 CT 2 1500 X 
12.6 CT 2.5 1500 X 
12.6 3 1500 X 
12.6 4 1500 X 
12.6 CT 4 1500 U 
12.6CT 6 1500 U 

t Tapped primary to produce lower voltages. 

X Case 

,>"~ 
'~ I I ~ 

., . 

Holes Used H W D MW 

Leads 1% 213(6 1% 2% 
Sec.-Lugs 2% 3Va 2Va 2% 

Leads 11K6 3K6 1% 213(6 
Leads 2%2 3:Y4 2Ve 3Va 
Leads 3J{6 2V2 2K6 2 
Leads 11K6 3K6 2 213(6 
Leads 2%z 3% 2Ve 3Vs 
Leads 21%2 4 2% 3~6 
Leads 3% 33(, 3% 2V2 
Lugs 3V2 2Ys 21J{6 2% 
Leads 3K6 213(6 3% 2% 
Leads 313(6 33(, 3Ys 2V2 
Leads 1% 2% 1% 2 

2-Leads 2% 2V4 21J{, 1V2 
Leads 1% 21;1(, 1% 2% 
Leads 11K6 2% 1% 2 

Leads 11K6 3K, 1=¥4 . 213(, 
Leads 1W6 3K6 2 21'16 
Leads 11K, 3K6 2 213(, 
Leads 21%2 4 2V4 3~, 
Leads 11K, 3K6 2 213(, 

1-Leads 3;1(6 2% 2% 2 
Leads 21%2 4 2V4 3~6 
Leads 2~6 4 2% 3~6 

i-Leads 31%2 23Ji'z 3Ve 2% 
Leads 3V2 2Ya 3 2V4 

Pri. Leads 4% 3V2 3% 2% 
2-Leads 3Ye 3%2 4Ve 2V2 
2-Leads 3V2 2Ye 213(6 2% 

Leads/Lugs 4% 31:Ji'6 3% 3 
' 'Leads 11K6 3K6 1% 21~6 

Leads 2%z 3% 2Va 3Va 

Leads 2% 4 2Ye 3~6 
Leads 3 2V2 2% 2 
Leads 3 2V2 2% 2 
Leads 3V2 2Ys 2% 2% 

Leads 3K6 213(6 3 2% 
Leads 4Va 4112 3Y4 2% 
Leads 1% 2% 1.% -
Leads 1% 2% 1% 2 

Leads 1% 2% 1% -
Leads 2 ·3% 1% 21~6 
Leads 2 3% He 2Ya 
Leads 2~6 4 2% 3~6. 
Leads 3K6 21:Ji', 2V2 2% 
Leads 313(6 3Ya 2% 2V2 . 
Leads 4% 3Y2 3% 2% 

I 

Leads 11K6 3K6 1% 2% 
Leads 1W, 3K6 2 2% 
Leads 1% .3K6 2 21~6 
Leads 2%2 3% 2 3Va 
Leads 2% 3% 2Ve 3Ve 
Leads 2% 4 2J{6 3~6 
Leads 3J{6 2~6 2;1(6 2 
Leads 3% 21;1(6 2K6 2% 

:* 60 cycle operation. + Available 1151230 PRI. 

For manufacturers' sales offices, see yellow pages 

MD Hole Size Wt. Lbs. 

- 3(6 .68 
- 3(6 1.7 
- 3(6 1 
- 3(6 1.7 

B'a K6 X 3(6 2.2 
- 3(6 1.3 
- 3(6 1.7 
- 3(6 2.5 

~6 K6 X 3(6 4.75 
23(6 K6 x 3(6 3.25 
2% K6 X :Ji'6 4 
3J{6 K6 X 3(6 6.75 

- 3(, .37 
2% 3(, 1.5 
- ;1(, .7 
- ;1(, .7 

- ~: 1 
- 1.25 
- ~6 1.3 
- ~6 2.1 

- :Ji'6 1.25 
1lJ{, % x;J(, 2.5 
- ~6 2.3 
- '16 2.3 

2 % x:Ji', 3.8 
2K6 K6X;J(, 4 
213(6 K6 X :Ji'6 7.5 
3 % X:Ji'6 7 

2K6 K6 X :Ji'6 3.65 
3J{6 K6 X ;l(6 7.5 
- :Ji'6 .9 
- ~6 1.7 

- :Ji'6 2.1 
2J{6 :Ji'6 X % 2.5 
2K6 % X:Ji'6 2.1 
2K, K6X~, 3.9 

2112 % X~6 4.0 
2K6 ~6X% 9.1 
2 ;1(6 .4 
- ~6 .37 
2% 3(6 .8 
- ;1(6 1.0 
- :Ji'6 1.13 
- ;1(6 2.3 

2Va 31i1 X:Ji'6 3.5 
2Va % X~6 4.0 
2~6 K6 X ;l(6 6.5 

- ~6 1.3 
- :Ji', 1.3 
- :Ji'6 1.25 
- :Ji'6 1.55 

- ~6 1.6 
- ~6 2.3 
2 ;1(6 2.3 
2% K6X~6 3.8 

Z case 

EEM 1985 



5600 TRANSFORMERS 5600 

POWER TRANSFORMERS YmT~@-U~ v A Division of MagneTek,lnc 

Dept. EM, 1124 East Franklin Street, Huntington, IN 46750 • Phone: (219) 356-6500 • TWX: 810-333-1532 

115V PRIMARY-SINGLE SECONDARY/50-60 Hz UNLESS NOTED (t:) CONTINUED 

Secondery RMS Connections 
Ca •• Dimension Mounting Dimension TrIed Teat Ca.e or Lead Mounting Max. Unit 

Part No. Volt. Amp. Voltage Type Hole. Uled H W D MW MD Hole Size WI. Lb •. 

F-183U 12.6CT 8 1500 U Leads 3'K, 3K, 2'~, 2112 2% ~,xK, 5 
F-112X+ 14.0 CT 0.25 1500 X Leads Pia 23/a Pia 2 - K, .4 
F-250X 14.0CT 1 1500 X Leads l 'Y" 3% 1% 2'K, - K, 1,2 
F-251X 14.0 CT 2 1500 X Leads 2114 3')1, l 'Y" 311a K, - 1.5 
F-252U 14.0 CT 4 1500 U Leads 3 2112 2?{, 2 2% Y" x K, 3 
F·253U !14.0 CT 6 1500 U Leads 33/a 2'K, 27/a 2114 2% Y" x K, 4 
F·41 OX 18.0 CT .75 1500 X Leads 1% 3Y,. 2 2'K. - K. 1.3 
F·411X 18.0 CT 1 1500 X Leads 1% 3Y,. 2118 21K. - K. 1.45 
F·412X 18.0 CT 1.5 1500 X Leads 2%2 3 3/4 2118 311a - K. 1.7 
F·413X 18.0 CT 2 1500 X Leads 2%2 3314 2114 311a - K, 1.95 
F·254X 2-b.0 CT 1 15UO X Leads 2% 3')1, l 1Y,. 311a - K, 1.5 
F-255X 20.0 CT 2 1500 X Leads 2U, 4 2% 3U. - K. 2.5 
F-256U 20.0 CT 4 1500 U Leads 33/a 2'K, 2'l'a 2% 23/a Y" x K, 4 
F-257U 20,0 CT 6 1500 U Leads 33/4 311a 311a 2112 2% Y" x K, 5.7 
F-258U 20,0 CT 8 1500 U Leads 3% 311a 3112 2112 2'l'a Y" x K, 6.4 
F·259U 20.0 CT 10 1500 U Leads 4% 3?{, 3112 23/4 2314 Y" x K, 7.4 
F·115X+ 24.0 CT 0.085 1500 X Leads lK, 2)1, 1114 P/4 - K, 3 
F-116X+ 24,0 CT 0.2 1500 X Leads P/a 23/a 1112 2 K, .45 
F·l17X+ 24.0 CT 0.4 1500 X Ldads 1% 2'K, 15/a 23/a - K, .8 
F·118X+ 24,0 CT 0.7 1500 X Leads l 'Y" 3'14 2 2'Y,. - K. 1.3 
F·45X:j:+ 24.0 CT 1 1500 X Leads l 'Y,. 3Y" 2 311a - K. 1.3 
F·46X:j:+ 24.0 1 1500 X Leads 1'~. 31)1, 2% 3118 - Y,. 1.4 
F·192X 24.0 CT 2 1500 X Leads 2% 4 2'14 3J{, - Y,. 2.3 
F·229X:j: 24.0 2 1500 X Leads 2U. 4 1'l'a 3U, - K. 2.3 
F·193U 24.0 CT 4 1500 U Leads 31Y,. 3% 2'K. 2112 2% Y,. x K. 4 
F-260U 24.0 CT 6 1500 U Leads 33/4 3% 3112 2112 2'l'a Y,. x K, 6.4 
F·261U 24.0 CT 8 1500 U Leads 4% 3?{, 3112 23/4 2314 ~{6 X ?i6 7.4 
F·401U 24.0 CT 10 1500 U Leads 4% 3?{, 33/4 23/4 3 3/a X Y,. 8.0 
F·226U 24.0 CT 12 1500 U Leads 4J{, 33/4 411a 3 3% 3/8 x K. 10.4 
F·57Xt 25.2 CT 1 1500 X Leads l 1Y,. 3Y" 2 2'K, - Y" 1.5 
F·41X:j:+ 25.2 CT 2 1500 X Leads 2'%2 4 2114 3U, - K. 2.2 
F-56X 25.2 CT 2.8 1500 X Leads 22))'2 4 2114 3U. - K, 2.5 
F·119X 26.8 CT 0.15 1500 X Leads P/a 23fa 1112 2 - K, .45 
F-120X 26.8 CT 0.5 1500 X Leads l 'Y" 3% 2 2'K, - Y" 1.3 
F-40X:j:+ 26.8 CT 1 1500 X Leads l 1Y" 3Y" 2 2'K. - Y" 1.3 
F·55X+ 26.8 CT 1.7 1500 X Leads 21%2 4 2114 3U. - K, 2.3 
F·121X 28.0 CT .085 1500 X Leads lK, 2)1, 13/a H~ - K. .25 
F·122X 28.0 CT .175 1500 X Leads P/a 23/a 1112 2 - K. .35 
F·123X 28.0 CT .300 1500 X Leads 1% 2'K. 1% 2% - Y,. .6 
F·124X 28.0 CT .800 1500 X Leads l 'Y" 3114 2 2'K, - K, 1 
F·184X 28.0 CT 1 1500 X Leads 2%2 33/4 211a 2'K. - K. 1.4 
F·185U+ 28.0 CT 2 1500 U Leads 3)1. 2112 2?{, 2 2114 Y,. X 31a 2.9 
F·187U 28.0 CT 4 1500 U Leads 3112 27/a 3)1, 2114 23/4 Y,. x K. 5.3 
F-262X 30.0 CT 1 1500 X Leads 2'14 3' )1. l 1Y,. 3% - Y,. 1.5 
F·21 OX 30.0 CT 1.7 1500 X Leads 2% 4 2114 3U. - Y" 1.55 
F·263U 30.0 CT 2 1500 U Leads 3 2112 2U. 2 23/a Y"x K. 3.2 
F·264U 30.0 CT 4 1500 U Leads 33/4 311a 311a 2112 2% Y,.xK, 5.7 
F·265U 30.0 CT 6 1500 U Leads 4% 3?{, 3112 23/4 2314 Y" x 3l. 7.4 
F-266U:t 30.0 CT 8 1500 U Leads 4112 33/.1 4 3 3 Y" X K, 10 
F·227X:j: 35.0 CT .065 1500 X Leads lK. 2)1. lY,. 13/4 - Y,. .3 
F-188X 35.0 CT .1 1500 X Leads 1% 2'K. 1 ?{. 23/a - Y" .35 
F·228X:j: 35.0 CT .3 1500 X Leads 1% 2'K. 15/a 2% - K, .6 
F·189X 35.0 CT ,5 1500 X Leads 2Y" 31)1, l 'Y" 3% - K, 1 
F-54X+ 35.0 CT 1.5 1500 X Leads 21%2 4 2114 3U, - K. 2.2 
F·190U 35.0 CT 2 1500 U Leads 3 3/a 2'Y" 2314 2114 2~l! Y,. x K. 3.5 
F·191U 35.0 CT 4 1500 U Leads 31Y" 3Y" 3Y" 23/4 2112 Y" X K. 6 
F-267U 35.0 CT 6 1500 U Leads 4% 3?{. 3112 2314 2% Y" x K. 7.4 
F·268U 35.0 CT 8 1500 U Leads 4112 33/4 4114 3 3114 Y" x K, 11 
F-269U 35.0 CT 10 1500 U Leads 5114 4% 4118 3112 2314 Y,.xK, 12 

. F·270X 40.0 CT 1 1500 X Leads 2U. 4 2114 3U, - K, 2.6 
F·271U 40.0 CT 2 1500 U Leads 3% 2'K, 27/a 2'14 23fa Y,. x K, 4 
F·272U 40.0 CT 4 1500 U Leads 3% 311a 3112 2112 27/a Y,. x K, 6.4 
F·273U 40.0 CT 6 1500 U Leads 4112 33/.1 4 3 3 Y" X K. 10 
F·274U 40.0 CT 8 1500 U Leads 4112 33/4 4114 3 3% Y,. x K. 10.5 
F·275U 40.0 CT 10 1500 U Leads 5'14 4 3/a 4112 3112 3114 Y,. x K, 14.5 
F-276X 50.0 CT 1 1500 X Leads 2U, 4 2114 3U. - K. 2.4 
F·277U 50.0 CT 2 1500 U Leads 33/4 311a 27/a 2112 23/a Y,. x K, 4.7 
F·278U 50.0 CT 4 1500 U Leads 4% 3?{, 3112 23/4 23/4 Y,. X K. 7.4 
F-58A 50.0 CT 5 1500 A Leads 4% 3'Y,. 4112 3 3 3/a 3/a x K. 10 
F·59X 60.0 CT .4 1500 X Leads 1'){, 3Y" 2 2'K, - K, 1.3 
F·279U 60.0 CT 1 1500 U Leads 3 2112 25/a 2 23/a Y" x K. 3.4 
F·280U 60.0 CT 2 1500 U Leads 3% 3% 311a 2112 2% Y,. x K. 5.6 
F·281U 60.0 CT 4 1500 U Leads 4112 33/4 4 3 3 Y,. X K. 10 
F·282U 60.0 CT 6 1500 U Leads 5'14 4% 411a 3112 27/a Y,. x K. 12.5 
F·283U 70.0 CT 1 1500 U Leads 3% 2'K. 2% 2114 2114 5.{,xK. 4 
F·284U 70.0 CT 2 1500 U Leads 33/4 3118 3112 2112 27/a Y,. x K. 6 

§ Static shield. t Tapped primary to produce lower Yoltages. .~ 60 cycle operation. + Available 115/230 PRI. 
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5600 TRANSFORMERS 5600 

YIDT~"-~ 
V A Division of MagneTek,/nc. . POWER TRANSFORMERS 

Dept. EM, 1124 East Franklin Street, Huntington, IN 46750' Phone: (219) 356-6500 '~TWX: 810-333-1532 

" MICROPROCESSOR POWER TRANSFORMERS 
DUAL C.T. SECONDARIES., 115V PRIMARY /50/60 Hz 
F234Z-F245U HAVE 2 ISOLATED WINDINGS 

Secondary 
RMS Connections 

Case Dimension Triad Teal Case or Lead 
Part No. Volls Amps Vollage Type Holes Uaed H W D 

F-234Z* 12.0 CT .1 1500 Z Lugs 1% 2 1~6 
F-235Z* 12.0 CT .25 1500 Z Lugs 2 2% Hi'6 
F-236Z* 12.0 CT . 5 1500 . Z Lugs 2~6 2Va 1% 
F-237Z* 12.0 CT 1 1500 Z Lugs 2% 21~6 2}(6 
F-238U* 12.0 CT 2 1500 U Lugs 2Yz 3 2~6 
F-239U* 12.0 CT 4 1500 U Lugs 3Va 30/4 2% 
F-240U* 12.0 CT 6 1500 U Lugs 3V2 4Va' 3K6 
F-241U* 18.0 CT 1 1500 U Lugs 2V2 3 2V2 
F-242U* 18.0 CT 2 1500 U Lugs 3Va 3% 3Va 
F-243U* 18.0.CT 4 1500 U Lugs 3Yz 4Va 3% 
F-244U* 18.0 CT 8 1500 U Lugs 3% 4V2 4 
F-245U* 18.0 CT 12 1500 U Lugs 4% 5~; 4% 
F·194X 32.0 CT .050 1500 X Leads 1% 2Va 1% 

15.5 CT .200 
F-195X 32.0CT .250 1500 X Leads 2% 30/4 H'a 

15.5 CT .750 
F-196U 32.0 CT 1 1500 U Leads 3% 2% 2% 

15.0 CT 2 
F-197U 32.0 CT 1 1500 U Leads 3% 3Va 21~6 

15.0 CT 4 
F-198U 32.0CT 1 1500 U Leads 3% 3Va 3~6 

15.0 CT 6 
F-199U 32.0 CT 1 1500 U Leads 4Va 3K6 3V2 

15.0 CT 10 

Mounting Dimension 
MW MD 

1% -
2 -
2% -
2% -
2V2 2 
3Va 2% 
2V2 2V4 
2Va 2 
3K. 2 
3~ 2% 
3% 20/4 
4V2 2% 
2% -
3Va -
2% 2V4 

2V2 2V4 

2V2 2% 

2% 20/4 

Mounting Max. Unil 
Hole Size WI. Lb •• 

~6 .~~ 
~6 .6 

~6 .~-
~6 1.1 

% X~6 2.2 
% X~6 4.3 
% X~6 5.4 
% X~6 2.2 

% X~6 4.~ 
% XY.6 5.2 
% X~6 8.3 
% X~6 11.9 

~6 .45 

~6 1.3 

~6X~6 4 

~6X~6 4.7 

~6X~6 6.2 

~6X~6 7.4 

• Wondongs may be connected on senes to oblaon theIr comboned voltage when properly phased. Current WIll be equal to the current of the lowest WInding. 
Example: Two 6.3V windings @ 2A in series would be 12.6V @ 2A. Windings may also be connected in parallel to obtain combined current. Example: Two 
6.3V windings @ 2A in parallel would be 6.3V @ 4A. ~ Tapped primary 105-115-125. * 60 cycle operation. 

DUAL C.T. SECONDARIES/PRIMARY 230V, 50/60 Hz 
Secondary 

RMS Connections 
Caae Dimension Mounting Dimension Triad Test Case or Lead Mounting Max. Unit 

Part No. Volls Amps Vollage Type Holes Used H W D MW MD Hole Size WI. Lb •• 

F-395X 32.0 CT .250 1500 X Leads 2Y4' 3% Ha 3Va - ~6 1.3 
15.0 CT .750 

F-396U 32.0 CT 1 1500 U Leads 3% 2% 2% 2V4 2% ~6X~6 4 
15.0 CT 2 

F-397U 32.0 CT . 1 1500 U Leads 3% 3Va 21~6 2V2 2% ~6X~6 4.7 
15.0 CT 4 

TRIPLE SECONDARIES, 115V PRIMARY, 60 Hz ONLY (3 ISOLATED WINDINGS) 

Secondary RMSTesl Case Case Dimensiona MIg. Hole Max. Unit 
Type No. Volls Amps Vollage Type Connections H W D MW Size WI. Lb •• 

F-295Z .1 1500 Z Leads 1% 2 1 V2 1% ~6 .4 
F-296Z .15 1500 Z . Leads 11~6 2% 1 V2 2 ~6 .6 
F-297Z 12VCT-12V .25 1500 Z Leads 11~6 2K6 10/a 2 ~6 :"J.--15V 
F-298Z .5 1500 Z Leads 2% 3% Ha 3 ~6 1.3 
F-299X 1.5 1500 X Leads 211', 4 2V4 3U6 ~6 2.3 

TRIPLE SECONDARIES, 115-230V PRIMARY, 50-60 Hz (3 ISOLATED WINDINGS) 

F-3295Z .1 1500 Z Leads 1% 2 1V2 1% ~6 .41 
·F-3297Z 12VCT-12V .25 1500 Z Leads 2% 2Vs 1% 2% ~6 .8 15V 
F-3298Z .5 1500 Z Leads 2% 2W6 2 2% '~6 1.25 

1I~ltf·", 
.0D t?fr~:~~:: 

~
"VDC 

REG 

;:~~[ 
unrt'lI;ulaloed regulall'd 
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5600 TRANSFORMERS 5600 

TRANSFORMERS Ym~~-UmAD 
'WI A Division of MagneTek,lnc. 

Dept. EM, 1124 East Franklin Street, Huntington, IN 46750 • Phone: (219) 356-6500 • TWX: 810-333-1532 

STEPDOWN AUTOFORMERS/50-60 Hz 

LOW VOLTAGE RECTIFIER/TRANSISTOR DRIVE VOLTAGE, 50-60 Hz 
RMS Mounting 

Triad Primary Secondary AC DC Volts Test Case Case Dimension Dimension 
Part No. Volts Volts Amps Half Wave Bridge Voltage Type Connections H W D MW MD 

F-94X 115t 10-20 CT -40 CT .035 15 30 1500 X Leads 1% 2% 1% 2 
F-90X 115t 10-20 CT -40 CT .1 15 30 1500 X Leads 1% 213{6 1% 2% -
F-91 X 115t 10-20 CT -40 CT .3 15 30 1500 X Leads 21S'2 31J{6 2 3Ve -
F-93X 115t 10-20 CT -40 CT .75 15 30 1500 X Leads 2% 4 2% 3'<6 -
F-92A 115t 10-20 CT -40 CT 1.0 15 30 1500 A Leads 33{6 22~2 3 2 2){6 

(2 Holes) 
F-394X 230 10-20 CT -40 CT .035 15 30 1500 X Leads 1% 2% 1% 2 -
F-390X 230 10-20 CT -40 CT .1 15 30 1500 X Leads 1O/s 2% 1% 2% -
F-391 X 230 10-20 CT -40 CT .3 15 30 1500 X Leads 2% 31){6 2 3Ys -
F-393X 230 10-20 CT -40 CT .75 15 30 1500 X Leads 2% 4 2% 3'<6 -
F-392A 230 10-20 CT -40 CT 1.0 15 30 1500 A Leads 33{6 22~2 3 2 2){6 

UNIVERSAL RECTIFIER POWER/PRIMARY 117V, 50-60 Hz 
Secondary DC Amps RMS Mounting 

Triad Secondary No.1 Full Wave Secondary No.2 Test Case Connec- Case Dimension Dimension 
Part No. ACVoits CT Bridge ACVoits DC Amps Volts Type tions H W D MW III:D 

F-202U 11.0 to 29.5 2.0 1.25 - - 1000 U Lugs 3 2Y2 3 2 2Ys 
F-203U 12.0 to 30.0 4.0 2.0 - - 1000 U Lugs 3% 2W6 3% 2% 2% 
F-204U 11.5 to 29.0 8.0 4.0 - - 1000 U Lugs 3% 3Ys 4Ys 2Y2 2fs 
F-205U 12.0 to 29.5 12.0 6.0 - - 1000 U Lugs 4Ys 3K6 5Ys 2% 3% 

RMS Mounting 
Triad Primary Secondary AC DC Volts Test Case Connec- Case Dimension Dimension 

Part No. Volts Volts Amps Hall Wave Bridge Voltage Type lions H W D MW MD 

F-47U 115 0-17-18 3 6-7 13-14 1500 U Leads 3 2Y2 2314 1% 231s 
F-347U 115/230 
F-48U 115 0-17-18 6 6-7 13-14 1500 U Leads 3W6 33{6 33{6 2Y2 21){6 
F-49U 115 36' 3 13 26 1500 U Leads 4% 3% 3% 3 3J{6 

36' 3 13 26 
F-60U 115 0-6.5-13-19.5-26 3 9 18 1500 U Leads 3% 2W6 2% 2% 23{6 
F-360U 115/230 - - - - - - - - - - - -
F-61U 115 0-24-27-30-33-36 3 13 26 1500 U Leads 3% 3Ys 3% 2Y2 25/s 
F-361U 115/230 - - - - - - - - - - - -
F-67U* 110-120 0-24-27-30-33-36 8 13 26 1500 U Leads 45/s 3% 4% 3 3K6 
F-64U 115 0-7-8-9 7 - 5-6-7 1500 U Leads 3% 213{6 2% 2% 23{6 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2333 



5600 

;.rm~"'~ WI A Divisional MagneTek,lnc, 

Dept. EM,1124 East Franklin St:. Huntington, IN 46750 
Phone: (219) 356-6500· TWX: B10-333-1532 

TRANSFORMERS 

" '! , ' 
A 8 A-1, A-2 

LOW-VOLTAGE, LOW-CURRENT PLUG-IN PRINTED CIRCUIT POWER 
11,5V, 50-60 Hz PRIMARY/DUAL SECONDARIES* 

Output Secondary Dimensions Mtg. 
Cat. No. Fig. WaHs Serle. ConneCtion Paraliel Connection H W D L A B Dim. 

F-131P 8 1V2 BVCT@ .1BBA 4V@ .376A 1Va 1~ 1%2 1~ ~6 1 -
F-139P 8 1V2 12.6V CT @ .12A 6.3V@ .24A iVa 1~4 1%2 1~4 ~6 1 -
F-132P 8 1V2 15VCT@ .100A 7.5V@ .20OA iVa 1~4 1%2 1~ ~6 1 -
F-150P 8 1V2 17V CT @ .OB5A B.5V@ .170A 1Va 1~4 1%2 1~4 ~6 1 -
F-138P 8 1% 25.2V CT @ .06A 12.6V @ .12A 1Va 1~4 1%2 1~ ~6 1 -
F-133P 8 1V2 30V CT @ .050A 15V@ .100A 1Va 1~4 1%2 1~4 ~6 1 -
F-160P 8 1V2 34V CT @ .045A 17V@ ;090A iVa 1~4 1%2 1~4 ~6 1 -
F-135P 8 1V2 76V CT @ .020A 3BV@ .040A iVa 1~ 1%2 1~4 ~6 1 -
F-149XP A 4V2 ' 12.6V CT @ .35A 6.3V@ .70A 12~4 2% 1V4 1~4 1%2 1%2 2 
F-142XP A 4V2 15V CT @ .30OA 7.5V@ .600A 12%4 2% 1V4 14%4 1%2 1%2 2 
F-181XP A 4V2 17V CT @ .264A B.5V@ .52BA 1~ 23.41 1V4 14%4 1%2 1%2 2 
F-148XP A 4V2 25.2V CT @ .17BA 12.6V @ .356A 1~4 2% 1% 1~4 1%2 1%2 2 

F-143XP A 4V2 30V CT @ .15OA 15V@ .300A 12~4 23.41 1V4 14%4 1%2 1%2 2 
F-162XP A 4V2 34V CT @ .132A 17V@ .264A 12~4 2% 1% 1~4 1%2 1%2 2 
F-1.47XP A 4V2 40V CT @ .112A 20V@ :224A 12~ 23/8 1V4 14%4 1%2 1%2 2 
F-144XP A 4V2 54V CT @ .OB4A 27V@ .16BA 12%4 23/8 1V4 14%4 1%2 1%2 2 

F-159XP A 7% 12.6V CT @ .60A 6.3V @ 1.2A 14),(4 2W6 11%2 16Ji4 1%2 1~6 2%' 
F-152XP A 7V2 15V CT @ .500A 7.5V @ 1.000A 14),(4 2W6 11%2 16),(4 1%2 1~6 2% 
F-163XP A 7V2 17V CT @ .441A 8.5V@ .BB2A 14),(4 21K6 11%2 16),(4 % 1~6 2% 
F-158XP A 7V2 25.2V CT @ .30A 12.6V @ .60A 14),(4 21K6 11%2 16Ji4 % 1~6 2% 

F-153XP A 7V2 30V CT @ .250A 15V@ .500A 14),(4 2% 11%2 16),(4 % 1~6 2% 
F-164XP A 7% 34V CT @ .22OA 17V@ .440A 14Ji4 21K6 11%2 16),(4 1%2 1~6 2% 
F·154XP A 7V2 54V CT @ .14OA 27V@ '.2BOA 14),(4 21K6 1% 16Ji4 % iK6 2% 

115-230V, 50-60 Hz DUAL PRIMARY*/DUAL SECONDARI,ES* 
F-3132P 8-1 1% 15V CT @ .1A 7.5V@ .200A iVa 1% iVa' 1% lJ(4 1 1% 
F-3142XP A-1 4% 15V CT @ .3A ' 7.5V@ .600A Pia 2% 1V4 1% % H(4 2 
F-3152XP A-1 7V2 15V CT @ .5A 7.5V@ .100A 151s 2% 16Ji4 H'6 V4 11~6 2% 

F-3143XP A-1 4% 30V CT @ .150A \ 
15V@ .300A 1% 2% 1 V4 1% V4 1~ 2 

F-3153XP A-1 7V2 30V CT @ .250A 15V@ .500A 1% 2W6 16),(4 1~6 V4 1% 2% 
F-333P 8"1 1% 30V CT @ .050A 15V@ .100A iVa - iVa 1% lJ(4 1 -
F-349XP A-1 4V2 16V CT @ .2BOA BV@ .560A 1% 2% 1% 1% % 1?(4 2 

F-359XP A-2 10 24V CT@ .450A 12V@ .900A 1% 2% 1~6 Ha % 1~6 2% 
F-382XP A-2 10 20V CT @ .500A 10V @ 1.0A 1% 2% 1~6 Ha V4 1~6 2% 

PLUG-IN PRINTED CIRCUIT POWER TRANSFORMERSI 

5600 

8-1 

Wt. 
OZ. 

3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 

7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 

10.5 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

4.0 
6.5 

11.0 

6.5 
11.0 

4.0 
6.5 

11.0 
11.0 

115V, 50-60 Hz PRIMARY/TRIPLE OUTPUT SECONDARIES FOR ±15V AND ±5V DC 
Output Secondary Dimensions MIg. Wt. 

Cat. No. Fig. Watts Series Connection Paraliet Connection H W D L A B Dim. OZ. 

F-165P 8 1% 24V CT @ .025A 9V CT @ .100A iVa 1~ 1%2 1~4 1~ 1 - 3.5 
F-167P 8 1V2 32V CT @ .020A 15V CT @ .060A iVa 1~ 1%2 12%4 lJ(4 1 - 3.5 
F-168XP A 4V2 32V CT @ .050A 15V CT @ .195A 1~4 2% 1% 1~4 V4 1%2 2 7.5 
F-166XP .A 7V2 24V CT @ .125A 9VCT@ .500A 14),(4 2% 11%2 16Ji4 V4 Hi'6 2% 10.5 
F-169XP A 7V2 32V CT @ .100A 15V CT @ .2B7A ' 14),(4 2% 11%2 16Ji4 % 1~6 2% 10.5 

PLUG-IN PRINTED CIRCUIT AUDIO TRANSFORMERS 
Output Primary Secondary Primary D.C. Dimensions Wt. 

Cat. No. Fig. M.W. Impedance Impedance Unbalance H W D Pin Dimension OZ. 

TY-141P 8 100 Hi,oOO CT 10,000 CT 4ma. Sis lK6 lU2 K6 ,042 1 
TY-142P 8 100 10,000 CT 2,OOOCT 4ma. % lK6 lU2 K6 .042 1 
TY-147P 8 100 150 CT 600CT 15 rna . 0/8 W6 lU2 K6 .042 5 

• Two isolated windings. 
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5600 TRANSFORMERS 5600 

TRANSFORMERS YmT~"-U~ 
'WI A Division of MagneTek,lnc. 

Dept. EM, 1124 East Franklin Street, Huntington, IN 46750 
Phone: (219) 356-6500 • TWX: 810-333-1532 

ISOLATION/50-60 Hz ALL ISOLATION UNITS HAVE STATIC SHIELDS 

Oulput Secondary AC RMS Lead Mou/liing 
Watts Primary Volts Tesl Case Holes Case Dimensions Dimensions 

Type No. (VA) Volts +5% 'Amps Voltage Type Connection. U.ed H W D MW MD 

N-48X 15 115 115 '.13 1500 X Leads - 11K6 3~6 2 21K6 -
N-51X=I: 35 115 115 .3 1500 X Leads - 2%2 31K6 2Va 3Va -
N-68X 50 115-230§ 115 .435 1500 X Leads - 2%2 3% 2Vs 3Vs -
N-53M 85 115 115 .74 1500 M 6' Cord, Plug & Socket - 31%2 23~2 3% 2% 2% 
N-54M 150 115 115 1.3 1500 M 6' Cord, Plug & Socket - 3% 3%2 4% 2V2 3 
N-73A 150 115 115-230§ .65 1500 A Leads 1 3¥a 3%2 3¥a 2V2 2314 
N-67A 150 115-230§ 115 1.3 1S00 A Leads 2 3¥a 3%2 4Va 2V2 3 
N-55M 250 11S 115 2.17 1500 M 6' Cord, Plug & Socket - 4% 31~6 5 3 3¥a 
N-SSMGt - 115 - - - - - - - - - - -
N-66A 2S0 115-230§ 115 2.17 1500 A Leads 2 4% 31~6 4% 3 3% 
N-469A=I: 50 220-440§ 115 .435 1500 A Leads 1 3K6 22~2 2V2 2 1'<, 
N-471A* 300 220-440§ 115 2.6 2000 A Leads 1 4% 31~6 4% 3 3% 

CONTROL TRANSFORMERS/6V, 12V, 24V SECONDARIES 
Triad Secondary 

Part No. Primary Parallel 

F-105Z 6V@2A 
F-106Z 6V@4A 
F-107Z 12V @ 4A 
F-398U 12V@ 6A 
F-108U 12V@ 8A 
F-399U 11SV/230V 12V@ 12A 
F-109U SO/60 CPS 12V @ 16A 
F-211Z on all 24V@ ,5A 
F-212Z 24V@ 1A 
F-213Z 24V@2A 
F-214U 24V@4A 
F-400U 24V@6A 
F-21SU 24V@8A 

MINIATURE AUDIO 
TRANSFORMERS 

Series 

12V@ 1A 
12V@ 2A 
24V@2A 
24V@3A 
24V@4A 
24V@ 6A 
24V @ 8A 
48V@ .25A 
48V@ .50A 
48V@ 1A 
48V@ 2A 
48V@3A 
48V@4A 

VA Case Connec- Height 
Rating Type tions Overall 

12 Z Lugs 3% 
24 t Lugs 2314 
48 Z Lugs 3Va 
72 U Lugs 3V2 
96 U Lugs 3V2 

144 U Lugs 3314 
192 U Lugs 4Va 
12 Z Lugs 2~6 
24 Z Lugs 2314 
48 Z Lugs 3K6 
96 U Lugs 33~2 

144 U Lugs 3314 
192 U Lugs 4%2 

DC Resistance Overall Frequency 
Type Power Matching Impedance Pri- Sec- Turns Response 
No. Output Application Primary Secondary mary ondary Ratio :!:3DB 

T-1X* 1MW Line or Mike to Grid 600/2S0/S0 50,000 80 3200 1 :9.16 60-15,000 

T-31X* 10MW Line to Line 600/250/50 600/250/50 55 80 1 :1 50-15,000 

T-34X 20MW Transistor or Line to SOOCT 500 CT/ 45 55 1 :1.03 50-20,000 
Transistor or Line 2 MA. D.C. 125§ 

T-3SX 10MW Transistor or Line 600 CT 2000 CT/ 68 200 1 :1.7 50-20,000 
to Transistor 1 MA. D.C. 500§ 

TELEPHONE COUPLING TRANSFORMERS 
Fig. Primary Secondary Dimensions 

Cat. No. No. Application Impedance Impedance A B C D E F 

TY-300P B Hybrid' 600 600/600t .63 .75 .55 .421 .187 .375 
TY-301P B Coupling 600 900 .63 .75 .55 .421 .375 
TY-302P B Hybrid' 600 600/600 .75 1.00 .94 .781 .200 .400 
TY-303P B Bridging 4000 600 .63 .75 .55 .421 .375 
TY-304P B Coupling 600 CT 600CT .63 .75 .55 .421 .187 .375 
TY-3S0P B Holding 2.0 hy @ 60' rna. 1.19 1.44 .98 1.00 .63 

Coil 1.3 hy @ 100 maDC, 
180 ohms OCR 

• Two required for hybrid operation. t Split winding; one wide band, one narrow band. 

EEM 1985 For manufacturers' sales offices, see yellow pages 

Base Mounting Shpg. Wt. 
Area Dimension in lb •• 

2¥a X 1314 2% 1 
3Va X 2 21K6 1V2 
3% x2% 3Va 2V2 
21K6 X2W6 2% X 2% 4~ 
2¥a x3 2% X 2% 4~ 
3Vs X 3V2 2V2 X 2¥s 5.9 
3% X 3V2 3 X 2314 8 
21K6 X 1 V2 2% .678 
3Va X 2% 21K6 1.05 
3% x2% 3Vs 1.55 
3K, X 2K6 2% x2% 3.24 
3Va X 3% 2V2 X 2¥s 5.9 
3% X3~6 2% x3 6.06 

RMS 
Case Dimension 

Mig. 
Test Case Dimen 
Volts Type H W D MW 

500 X % 1?1'2 % 1 

500 X o/a 1?1'2 314 1 

500 X % 1%2 lK6 1K6 

500 X o/a 1?1'2 % 1 

WI. 
G H I J OZ. 

.25 .203 .020 .041 3.2 

.25 .203 .020 .041 3.2 
.26 .203 .020 .041 3.2 

.25 .203 .020 .041 3.2 

.25 .188 .018 .041 4.8 I 

.25 .020 .040 4.8 [ 

A·2335 
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Dept. EM, 1124 East Franklin Street, Huntington, IN 46750 • Phone: (219) 356·6500 • TWX: 810-333-1532 

Triad-Utrad's new Rat Pack power transformer is designed to meet the needs of low 
clearance printed circuit board and solid state power designs. These new units can also be 
used for control and instrumentation applications. Voltages and currents were chosen for 
widely used power applications and could be used in single or dual output supplies. The 
Triad-Utrad Flat Pack has a unique construction feature allowing them to pass a 2000V HiPot 
test. 

OUTPUT SECONOARY 
TYPE NO. WATTS INDIVIDUAL SERIES PARALLEL 

lIP FPt •• 2.5 5V @ .2'5A 10VCT @ .25A 5V @ .5A 
FPtIJ.6llO 6 5V @ .6A 10VCT @ .6A 5V @ 1.2A 
FPt01200 12 5V @1.2A 10VCT @1.2A 5V @ 2.4A 

lIP FP12-2DO 2.5 6.3V @ .2A 12.6V CT @ .2A 6.3V @ .4A 
FP12-475 6 6.3V @ .475A 12.6V CT @ .475/1 6.3V @ .95A 
FP12-950 12 6.3V @ .95A 12.6V CT @ .95A 6.3V @ 1.9A 

lIP FP1&-158 2.5 8V @ .15A 16VCT @ .15A BV @ .3A 
FP111-375 6 8V @ .37SA 16VCT @ .375A 8V @ .75A 
FPt&-758 12 8V ~ .75A 16VCT ~ .75A 8V @ 1.5A 

lIP FP20-125 2.5 10V @ .125A 20VCT @ .12SA 10V @ .25A 
FP20-300 6 10V @ .3A 20VCT @ .3A 10V @ .6A . 
FP2O-&OO 12 10V ~ .6A lOVCT ~ .6A 10V !!!l1.2A 

lIP FP24-100 2.5 12V @ .1A 24V CT @ .1A 12V @ .2A 
FP24-258 6 12V @ .25A 24V CT @ .25A 12V @ .5A 
FP24-500 12 12V @ .SA 24VCT @ .5A 12V ~ LOA 

lIP FP30-dO 2.5 15V @ .08A 30VCT @ .08A 15V @ .16A 
FP30-200 6 15V @ .2A 30V CT @ .2A 15V @ .4A 
fP3O-400 12 15V @ .4A 30V CT @ .4A 15V ~ .8A 

lIP fP34..75 2.5 ltV @ .075A 34V CT @ .075A 17V @ .1SA 
FP34-170 6 17V @ .17A 34V CT @ .17A 17V @ .34A 
FP34-340 12 17V !!!l ·.34A 34V CT ~ .34A 17V !!!l .68A 

lIP FP40-60 2.5 20V @ .06A 40V CT @ .06A 20V @ .12A 
FP40;158 6 20V @ .15A 40V CT @ .15A 20V @ .3A 
FP40-380 12 20V !!!l .3A 40V CT ~ .3A 20V !!!l .6A 

lIP FP5&-45 2.5 28V @ .045A 56V CT @ .045A 28V @ .00A 
FP5&-100 6 28V @ .1A 56V CT @ .IA 28V @ .2A 
FP5&-2DO 12 28V ~ .2A 56V CT !!!l .2A 28V@ .4A 

lIP FP88-28 2.5 44V @ .028A 88V CT @ .02BA 44V @ .056A 
FP88-&5 6 44V @ .065A 88V CT @ .065A 44V @ .13A 
FP88-130 12 44V !!!l .13A 88V CT @ .13A 44V !!!l .26A 

lIP FPt20-20 2.5 60V @ .02A 120VCT @ .02A 60V @ .00A 
FP120-58 6 60V @ .05A 120V CT @ .05A 60V @ .1A 
FP1201DO 12 60V ~ .1A 120V CT @ .1A 60V !!!l .2A 

lIP FP230-10 2.5 115V @ .01A 230V CT @ .01A 115V.@ .02A 
FP230-25 6 115V @ .025A 230V CT @ .025A 115V @ .05A 
FP230-58 12 115V !!!l .05A 230V CT ~ .05A 115V @ .IA 
.. new product!UL recognHlon pending 

I ----tj 

.020 t". 

rrr 
w 

lW= 
r·250 ,at. 

Ta ~ 11 I 
OUTPUT 
WATTS H W A B WTOZ 

2.5 .650 1.562 1.875 1.600 .375 5 
6 .875 1.562 1.875 1.600 .375 7 

12 1.062 2.000 2.500 2.000 .500 11 

PRI 

A·2336 For manufacturers' sales offices, see yellow pages 

UL RECOGNIZED 

SEC 

Specifications: 
Flat Pack = allows %" 

card spacing for 2.5VA 
units, 1" card spacing 
for 6VA units or 1114" 
for 12VA units 

Split Bobbin = side by 
side windings reduce 
interwinding 
capacitance and 
eliminates the need for 
a static shield 

Semi-Toroidal 
Construction reduces 
radiated magnetic fields 
and results in balanced 
windings. 

Terminals are 
precision Spaced 

EEM 1985 
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Split Bobbin Tansformer 
'iliad-Utrad's new Split Pack split bobbin transformer increases the depth and versatility of 'iliad's 

already extensive line of PC board mounted transformers. Like 'iliad's recent Flat Pack™ series, the 
Split Pack transformers are nonconcentrically wound-with primary and secondaries wound side by 
side, unlike the secondary-on-top-of-primary windings of stan card PC board transformers. Split bobbin 
winding and low capacitive coupling eliminate costly electrostatic shielding. The Split Pack's unique 
construction make possible higher HiPol testing-2,500V rather than 1,500V. Dual primaries-115/230V; 
50/400 Hz, plus precision spaced terminals. 

PRIMARY SECONDARY RATINGS IRMS) 
115V 11S-230V VA INDIVIDUAL SERIES PARALLEL 
6 PIN SPIN 

or F10-110 
F10-250 
Fl0-600 
F10-1200 

or F10-2000 
or F10-3600 
or F12-090 

F12-200 
F12-500 
F12-1000 

or F12-1600 
or F12-za50 
or F16-070 

FI6-150 
F16-400 
F16-800 

or F16-1250 
or F16-2250 
or F20-055 

FZO-120 
F20-300 
F20-600 

or FZO-l000 
or F20-1aOO 
or F24-045 

F24-100 
F24-250 
F24-500 

or F24-800 
or FZ4-1500 
or FZ8-040 

F28-85 
F28-200 
F28-420 

or F28-700 
or F28-1300 
or F36-030 

F36-65 
F36-170 
F36-350 

or F36-550 
or F36-1000 
or F48-023 
or F48-050 
... F48-125 
or F48-250 
or F48-400 
or F48-750 
or F56-OZ0 
or F56-045 
or F56-110 
or F56-220 
or F56-350 
or F56-650 
or F120-010 

, ... F120-020 
or F120-050 
or F120-100 
or F120-160 
or F120-300 

FS10-l10 
FS10-250 

, FS10-600 
FS101200 
FSl02000 
FS103600 
FS12-090 
FS12-200 
FS12-500 
FS121000 
FS121600 
FS122850 
FS16-070 
FS16-150 
FS16-400 
FS16-800 
FS161250 
.FSI62250 
FS20-055 
FS20-120 
FS20-300 
FS20-600 
FS201000 
FS201800 
FS24-045 
FS24-100 
FS24-250 
FS24-500 
FS24-800 
FS241500 
FS28-040 
FS28-85 
FS28-200 
FS28-420 
FS28-700 
FS281300 
FS36-030 
FS36-65 
FS36-170 
FS36-350 
FS36-550 
FS361 000 
FS48-023 
FS48-050 
FS48-125 
FS48-250 
FS48-400 
FS48-750 
FS56-020 
FS56-045 
FS56-110 
FS56-220 
FS56-350 
FS56-650 
FS120-01 
FS120-OZ 
FS120-05 
FSI20100 
FS120160 
FS120300 

.... new productJUL recognition pending 

VA H w 
1.1 IS/16 I-liB 

2.S 1-3/16 l-1/B 

6 1-5/16 I-SI16 

12 1-7116 1-9/16 

20 1-7/16 1-718 

36 1-9/16 2-3116 

1.1 SV @ .IIA 
2.S SV @ .2SA 
6 SV @ .6A 

12 SV @ 1.2A 
20 SV @ 2A 
36 SV @ 3.6A 

1.1 6.3V @ .09A 
2.S 6.3V @ .2A 
6 6.3V @ .SA 

12 6.3V @ 1.0A 
20 6.3V @ 1.6A 
36 6.3V @ 2.SSA 

1.1 SV @ .07A 
2.S SV @ .ISA 
68V@AA 

12 8V @ .SA 
20 8V @ 1.2SA 
36 SV @ 2.25A 
1.1 10V @ .OSSA 
2.S 10V @ .12A 
6 10V @ .3A 

12 10V @ .6A 
20 10V @ 1.0A 
36. 10V @ I.SA 

1.1 12V @ .OASA 
2.S 12V @ .IA 
6 12V @ .2SA 

12 12V @ .SA 
20 12V @ .8A 
36 12V @ I.SA 

1.1 14V @ .04A 
2.S 14V @ .OSSA 
6 14V @ .2A 

12 14V @ .42A 
20 14V @ .7A 
36 14V @ 1.3A 

1.1 18V @ .03A 
2.S 18V @ .06SA 
6 lBV @ .17A 

12 lev @ .3SA 
20 lBV @ .SSA 
36 lBV @ lA 

1.1 24V @ .023A 
2.S 24V @ .OSA 
6 24V @ .12SA 

12 24V @ .2SA 
20 24V @ AA 
36 24V @ .7SA 

1.1 2BV @ .02A 
2.S 2SV @ .04SA 
6 28V @ .11A 

12 2SV @ .22A 
20 2SV @ .3SA 
36 2SV @ .6SA 

1.1 SOV @ .01A 
2.S 60V @ .02A 
6 60V @ .OSA 

12 60V @ .1A 
20 SOV @ .16A 
36 SOV @ .3A 

L ML A 

1-31B .2S0 

1-31B .2S0 

1-5/B 1-1/16 .2S0 

1-718 1-1/4 .300 

2-1/4 1-1/2 .300 

2-5/S AOO 

10V CT @ .11A 
10V CT @ .2SA . 
10V CT @ .6A 
10V CT @ 1.2A 
10V CT @ 2A 
10V CT @ 3.6A 

12.6V CT @ .09A 
12.6V CT @ .2A 
12.6V Cl @ .SA 
12.6V CT @ 1.0A 
12.6VCT @1.6A 
12.6V CT @ 2.BSA 

16V CT @ .07A 
16V CT @ .15A 
16V CT @ .4A 
16V CT @ .BA 
16V CT @ 1.2SA 
16V CT @ 2.2SA 
20V CT @ . OSSA 
20VCT @ .12A 
20V CT @ .3A 
20V CT @ .6A 
20V CT @ 1.0A 
20V CT @ I.BA 
24V CT @ .04SA 
24V CT @ .IA 
24V CT @ .2SA 
24V CT @ .SA 
24V CT @ .BA 
2411. CT @ 1.SA 
2BV CT @ .04A 
2BV CT @ .OBSA 
2BV CT @ .2A 
2BV CT @ .42A 
2BV CT @ .7A 
2BV CT @ 1.3A 
36V CT @ .03A 
36V CT @ .06SA 
36V CT @ .17A 
36V CT @ .3SA 
36V CT @ .SSA 
36V CT @ lA 
48V CT @ .023A 
4BV CT @ .OSA 
48VCT @ .125A 
4BV CT @ .25A 
4BV CT @ .4A 
4BV CT @ .75A 
56V CT @ .02A 
56V CT @ .045A 
56V CT @ .IIA 
56V CT @ .22A 
S6V CT @ .3SA 
S6V CT @ .6SA 

120V CT @ .01A 
120V CT @ .02A 
120V CT @ .OSA 
120V CT @ .IA 
120V CT @ .16A 
120V CT @ .3A 

B C 

.2S0 1.200 

.2S0 1.20 

.3S0 1.2BO 

AOO 1.410 

.400 1.600 

AOO I.BSO 

SV @ .22A 
SV @ .SA 
5V @ 1.2A 
SV @ 2.4A 
SV @4A 
SV @ 7.2A 

6.3V @ .IBA 
6.3V @ .4A 
6.3V @ 1.0A 
6.3V @ 2.0A 
6.3V @ 3.2A 
6.3V @ S.7A 

BV @ .14A 
BV @ .3A 
BV @ .BA 
BV @ 1.6A 
BV @ 2.SA 
BV @ 4.SA 

10V @ .11A 
10V @ .24A 
10V @ .6A 
10V @ 1.2A 
10V @2A 
10V @ 3.6A 
12V @ .09A 
12V @ .2A 
12V@ .SA 
12V @ 1.0A 
12V @ 1.6A 
12V @ 3A 
14V @ .OBA 
14V @ .17A 
14V @ .4A 
14V @ .B4A 
14V @ 1.4A 
14V @ 2.6A 
lBV @ .06A 
lBV @ .13A 
lBV @ .34A 
lBV @ .7A 
1BV @ 1.IA 
lBV @ 2A 
24V @ .046A 
24V @ .IA 
24V @ .2SA 
24V @ .SA 
24V @ .SA 
24V @ I.SA 
2SV @ .04A 
2SV @ .09A 
2SV @ .22A 
2SV @ .44A 
2SV @ .7A 
28V @ 1.3A 
SOV @ .02A 
60V @ .04A 
60V @ .IA 
60V @ .2A 
60V @ .32A 
SOV @ .6A 

WT 

.17 

.2S 

.44 

.70 

.80 

1.1 

! 36VA size has 4 mIg. holes on 2-3/16 x 1-3/4 cenlers 

EEM 1985 For manufacturers' sales offiqes, see yellow pages 
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~ Ulveco 
Toroidal Power Transformers 

LOW WEIGHT 
Typically 50% lighter th~n traditional stacked lami-

, nation transformers. 

SMALL DIMENSIONS 
Low height profile allows slim, compact design of 
electronic equipment., 

FLEXIBLE DIMENSIONS 
The Ulveco Toroidal Power Transformer can be 
'''modeled'' to fit very limited spaces and still con
form to your electrical requirements. 

EASY TO MOUNT 
Just one center screw easily and quickly mounts the 
Ulveco Toroidal Power Transformer to the chassis. 

LOW MAGNETIC STRAYFIELD 
No air gap and the primary and secondary windings 
evenly spread around the core, resulting in a very 
low radiated magnetic field. 

, LOW MECHANICAL HUM 
A single continuous strip of steel tightly wound into 
a roll results in a very solid and stable unit. No 
loose parts to buzz. 

SMALL NO LOAD LOSSES 
Ulveco Toroidal Power Transformers can reduce 
open circuit power by 90% compared to traditional 
stacked lamination transformers. 

STANDARD OFF-THE-SHELF TRANSFORMERS 
SERIES 5000 

Primary voltage: 120V, 60 Hz 

Primary to secondary insulation: 4000V RMS 

DISK MOUNTED ENCAPSULATED TYPE TD 

Nominal Secondary Secondary Size 
Power Voltage Current OD x H 

VA VAC AAC Weight Type No. 

Nominal Secondary Secondary Size 
Power Voltage Current ODX H 

VA VAC AAC Weight Type No. 

2X 9 1.11 5020-2009 
20 2 x 12 .83 2.4 x 1.3 5020-2012 

2 x 15 .67 .7lbs 5020-2015 
2 X 18 .56 5020-2018 

220 .9 5200-1220 
200 2'X 18 5.5 4.5 x 1.9 5200-2018 

2 x 22 4.5 4.01bs 5200-2022 
2 x 24 4.1 5200-2024 

2X 9 2.22 5040-2009 
40 2 X 12 1.67 2.8 x 1.3 5040-2012 

2 x 15 1.33 1.21bs 5040-2015 
2 X 18 1.11 5040-2018 

220 1.1 5250-1220 
250 2 x 22 5.6 4.5 x 2.0 5250-2022 

2 X'24 5.2 4.61bs 5250-2024 
2 x 30 4.1 5250-2030 

2X 9 3.33 5060-2009 
60 2 x 12 2.50 3.2 X 1.5 5060-2012 

2 x 15 2.00 1.51bs 5060-2015 
2 X 18 1.67 5060-2018 

220 1.6 5350-1220 
2 x 24 7.3 4.5 X 2.4 '5350-2024 

350 2 x 30 5.8 5.81bs 5350-2030 
2 X 33 5.3 5350-2033 
2 x 38 4.6 5350-2038 

2 x 12 4.20, 5100-2012 
100 2 x 15 3.3 3.9 x 1.5 5100-2015. 

I, 2 x 18 2.8 2.21bs 5100-2018 
2 x 22 2.3 5100-2022 

220 1.9 5425-1220 
425 2 x 30 7.1 5.5 x 2.0 5425-2030 

2 X 33 6.4 6.91bs 5425-2033 
2 x 38 5.6 5425-2038 

2 x 12 6.3 5150-2012 
150 2 x 15 5.0 3.9 X 1.9 5150-2015 

2 X 18 4.2 3.21bs 5150·2018 
2 x 22 3.4 5150-2022 

220 2.5 5550-1220 
550 2 x 30 9.1 '5.5 x 2.4 5550-2030 

2 X 33 8.3 8.51bs 5550-2033 
2 x 38 7.2 5550-2038 

Ulveco Inc. 323 Vintage Park Drive, Foster City, California 94404 •. Tel.: (415) 574-1100 • Telex: 856446 UL\lECO 
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Custom Designed Toroidals 
• 50/60 Hz power transformers • 1-phase and 3-phase transformers 
• Isolation transformers • 400 Hz transformers 
• Step-up/Step down transformers • Current transformers 
• Rectifier transformers • DC and low frequency chokes 
• Autotransformers • Filter chokes for SMPS 

CUSTOM DESIGNED TO.ROIDAL POWER TRANSFORMERS 50/60 Hz 

No Power Range 
Load 

60Hz 50Hz Loss 
VA VA W 

20 15 .20 

40 30 .25 

60 50 .45 

100 80 .60 

150 120 .90 

200 160 1.20 
300 250 1.70 

360 300 2.00 
480 400 2.40 

600 500 3.10 
750 630 3.80 
960 800 4.70 

1200 990 6.50 
1600 1300 5.70 
1900 1600 7.10 
2300 1900 8.50 
2650 2200 8.10 
3000 2500 9.70 
3400 2800 11.00 
3900 3200 13.00 
4500 3700 15.00 
5300 4400 17.00 
6000 5000 20.00 
7600 6300 27.00 
9600 8000 28.00 

12000 10000 39.00 

Max 
Copper 

Loss 
W 

3.2 

6.3 

9.2 

13.0 

17.0 

21.0 

18.0 

24.0 

29.0 

33.0 

39.0 

49.0 

49.0 

64.0 

67.0 

70.0 

79.0 

85.0 

96.0 

98.0 

100.0 

120.0 

120.0 

140.0 

150.0 

150.00 

Size and Weight 
(unmounted transformer) 

OD x H Weight 
Inches Ibs. 

2.4 x 1.3 0.7 

2.8 x 1.3 1.2 

3.2 x 1.5 1.5 

3.9 x 1.5 2.2 

3.9 x 1.9 3.2 

4.4 x 1.7 4.0 

4.5 x 2.4 5.5 

4.5 x 2.7 6.6 

5.4 x 2.3 7.9 

5.4 X.2.8 9.5 

6.5 x 2.6 12.0 

6.5 x 3.0 14.0 

6.5 x 3.4 17.0 

7.9 x 2.6 20.0 

7.9 x 3.0 23.0 

7.9 x 3.3 26.0 

8.9 x 3.3 29.0 

8.9 x 3.5 33.0 

9.6 x 3.1 35.0 

9.6 x 3.5 42.0 

9.6 X 3.9 46.0 

11.2 x 4.3 53.0 

11.2 x 4.7 62.0 

12.4 x 4.7 84.0 

13.4 x 4.7 88.0 

13.4 x 5.9 120.0 

ENCAPSULATED TYPE TD 
(20 VA - 360 VA) 

DISK MOUNTED 
(20 VA -1200 VA) 

Data above are typical and may be changed without prior notice. 
FLANGE MOUNTED 
(150 VA -12,000 VA) 

Switched Mode Power Supplies
VDE & Custom 

• STANDARD AND CUSTOM DESIGNED 

• 200 Watt-1;000 Watt 

• UL, CSA, VDE approved 

• Custom designed from 200 pcs and up 

Call or write for details! 

Ulveco Inc. 323 Vintage Park Drive, Foster City, California 94404 • Tel.: (415) 574-1100 • Telex: 856446 ULVECO 
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CUSTOM TRANSfoRMERS 
Power • Constant Voltage • Step·up • Step· 
down • Isolation • High Voltage • Filament 
• High Current • Plate • Output 

Wayne Transformer designs and produces 
custom transformers to your most critical 
and demanding requirements. Wayne's years 
of experience added to its design and 
fabricating flexibility gives you custom 
transformers at production prices .• in a 
minimum of time, from 50 V.A. to 500 K.V.A., 
commerci.al and military. 

Come and visit our plant, or write for FREE 
literature: WAYNE TRANSFORMER COMPANY, 
INC., 99 Hazel Street, Paterson, N. J. 07503. 

For manufacturers' sales offices, see yellow pages EEM 1985 



"SERVING THE INDUSTRY WITH QUALITY AND PERFORMANCE!" 

WAYNE TRANSFoRMER COMPANY, INC. 
99 Hazel Street, Paterson, New Jersey 07503 • (201) 278·7674 

EEM 1985 For manufacturers' sales offices, see yellow pages A·2341 



5700 ELECTRON TUBES (INCLUDING CRT) 5700 ITl Brimar High-Performance •. 

lid ~!!~~oc~~l Tubes 
jdt·];j~n&1I • Precision Deflection Circuitry 

A·2342 

WAVEFORM MONITORING INSTRUMENTS 
Type 07-200 Series-:-The most widely used CRT of 
its kind. A real performer in high-volume, low-cost 
applications in portable instruments and in multi
readout control equipment. 

AVIONICS AND MILITARY 
Helmet-mounted Displays - Heads Up Displays 
(HUDS) and Head Down Displays (HOD) • Monitor 
Packages • Spot Injection and High-Resolution FUR 
Displays· Ruggedized Monitors· P-53 Phosphor. 

SPECIALTY AND HIGH-RESOLUTION MONITOR TUBES 
CAD/CAM • Vending Systems· Analytical Instruments • 
Medical Monitors· Process Control • Tubes with 
diagonal measurements of 5-7-9-11-12-15-17-19-20 
inches· Special Phosphor/Gun Designs. 

ULTRA-HIGH RESOLUTION SYSTEMS APPLICATIONS 
Projection/Simulators • Photo Typesetting • Digital 
Image Processing Film • Phosphor Matching • COM 
and other high-resolution recorders • Flying Spot 
Scanners • Deflection Amplifiers • Dynamic Focus 
Amplifiers. Busy Amplifiers i 

RADAR TUBES 

Marine Systems • Air Traffic Control • Airborne 
Displays· Weather Mapping. 

For manufacturers' sales offices, see yellow pages EEM 1985 
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fT1 Photomultiplier Tubes ! l..:::!::J Accessories and Systems 
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I----r-----.-~ A BROAD RANGE OF TUBES FOR: 

, EEM 1985 

o Scintillation Counting 
o Gamma Cameras 
o Photon Counting 
o Spectrum Analyzers 
D· Spectrofluorometers 
o TL.D. 
o R.l.A. Instruments 
o Medical Instrumentation 

ALL THE SUPPORT EQUIPMENT 
REQUIRED TO OBTAIN THE BEST 
PERFORMANCE FROM EACH TUBE 

o Photon Counting Systems 
o Ambient Housings 
o Cooled Housings To - 30° C 
o Shielding 
o Dynode Chains 
o Transistorized Bases 
[J Amplifier/Discriminators 
o High-Voltage Power Supplies 
o Laser Detector Packages 
o Custom Circuit Packaging 

CALL FOR INFORMATION 
AND FREE CATALOGS 

For manufacturers' sales offices, see yellow pages A·2343 



24 PAGE PRODUCT. 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............. -~------..ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are mul~i
pie products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "Mil 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engine~ring and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neatpack
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. . 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



MINIATURE POWER RELAYS LOW PROFILE RELAYS GENERAL PURPOSE RELAYS 

American Zettler's broad line of quality relays 
makes it easy to find the relay that meets your spe
cific needs. We've got the types, package styles, 
power ratings and sensitivities for your most de
manding applications. 

All types of American Zettler relays are available 
in Sealpak" epoxy-sealed versions. We lead the field 
in sealed relays-more than half of our total produc
tion consists of these tough, process-proof units. 

General Purpose Relays for Many AppllcaHons 
These versatile relays feature dry circuit to high 
current switching in many contact configurations, 
with coil sensitivity down to 40mW. A multitude of 
mounting options, including sockets are available. 

Miniature Power Relays for High Current. 
Low COlt SwHchlng 

Capable of switching up to 10 Amp @ 120 VAC with 
only l00mW coil power, these compact relays are 
ideal for motor controllers and other high-pawer ap
plications. Some types are designed to meet Euro-

peon Codes such as 4000 VRMS coil to contact. 
They're available with up to 4 PDT with a variety otter
minations and sockets. When boord space is at a pre
mium, choose a compact, narrow Slimpak'· version. 

Low Profne Relays for PC Board ApplicaHons 
With a seated height of less than one-half inch, 
these Thinpak~ relays are ideal for use where space 
is a consideration. They mount directty on PC boords 
and feature contact load up to 10 Amp @ 120 VAC. 
For telecommunications applications we offer mod
els with bifurcated contacts and FCC 1500V surge 
(pari 68) versions. 

Find out more 
To get complete information on the full line of American 
Zettler relays and receive a free copy of our "Relay 
Selection Guide; contact our Technical Services Depart
ment on our Engineering Hotline. Call (800)854&474. 
In California call (714) -'1870. Or write American 
Zettler, 16881 Hale Avenue, Irvine, California 92714. 

AMERICAN ZE I I LEA, INC. 
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